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Pabouas nporpamma obieobpazoBaTenbHOM yuebHO#H JUCHHIUTHHEI
«XuMus» npejHa3HadeHa JUIs OCBOGHHA OCHOBHOH 00pa3oBaTeNbHOH MPOTPamMMEI
CITIO ma 6aze ocHoBHOrO obiiero ofpazoBaHHs ¢ TOMyYEeHHEM CPENHEro ODIIEro
oOpazoBaHHus. [Iporpamma o6uieobpasoBaTenbHOlH yueOHOkH AUCLIMIUTHHE
«Xumus» pa3paboTaHa Ha OCHOBE MPHMEPHOH Iporpammel 00ieoOpazoBaTenbHOH
yqeOHOM MUCUMIUTHHBL «XHMHS» U1 NPOQecCHOHAIbHbIX obpazoBarebHEIX
opranmzamuii (asropsl -. O.C.I'abpuensin, M.I. OcTpoyMOB), peKOMEH/I0BAHHOH
@enepalbHBIM TOCY/APCTBEHHBIM aBTOHOMHBIM y4pexaeHuem «®PeepaibHbli
WHCTHTYT pasBuTHs obpasosaHus» (OPI'AY «®UPO», nporokon Ne3 ot 21 mrons
2015 ropna) — M3n.2-e, pon. u u3men.Ha 10%.

Cocraputens - Jlebenesa H.I'., npenojasarens OHONOIMH, XHMHH TIEPBOH
KBaIH(PUKALIHOHHON KaTeropuu
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[MOACHUWUTEJIbHASA 3ATIMCKA

Ilporpamma  obmeobpasopaTensHoll  yueOHONH — AHCHHMIMHBL  «XHMHA»
npetHaznadena ans usydenns xumuun 8 BITOY BJIA TT peanusyomeM
oOpasoBaTebHyI0 NOPOTPaMMy CPEIHETO obwero obOpaszopaHusas B Tpenenax
oeROeHHsT OCHOBHOI npodeccronaibHOl o0pasosarensHoi nporpamumer CTIO (OT1
C1I0) na 6aze ocHosHOro odimero obpazoBaHuA NMPH IMIOATOTOBKE CHELHATHCTOB
cpeasHero 3BEeHA.

[Mporpamma  paspaborana na ochHobe Tpebosanmii ®I'OC cpenmnero oduero
o0pasoBannA, NPEALABMAEMBIX K CIPYKTYPE, COICPKaHHID M PesyaeTaTtaMm
OCBOCHIA yuedHOH mHcuunaniel « XHMHA», B COOTBETCTBHHM ¢ PekoMenaauusaMu
Mo OprafHzamK noayHeHHs CpenHero odmwero o0pasoBaHua B MPEASNax OCBOCHHA
oBpasoBaTENLHBIX MPOrpaMM cpenHero npodeccHoHalbHOro 0dpasopaHud Ha Daze
OCHOBHOIO —ODuiero oopaszoBanus ¢ vderom TpeGopammii  (pemepanbHbIX
rOCY JAPCTBEHHBIX 00OPA30RATENBHLIX CTAHIAPTOB H MOIYHaeMoi CrneHaTbHOCTH
cpeaHero npodeccnonanerHoro  obpasoeanua  (muckmo  JlenapTamenTa
rOCY TAPCTBEHHON MOMHTHKH B chepe noAroTOBKH pabounx kagpos u JI1O
Munobpraykn Poccui ot 17.03.2015 Ne 06-259).
CozepsiaHne NPOrpaMMel « XMMHUS) HAMPABISHO HA JOCTHKEHHE CITEAYHOLILHX
mese:

popmuposarpe v 0OYHAIOOIAXCA YMEHHs ONEHHMBAThL  SHAYHMOCTH
NHMHYECKOI0 3HAHMA A8 KaKAOTO YeNOBEKA;

dopmuposanre ¥y o0yHalOUWIMXCS NENOCTHOTO TMPEICTABISHHS O MHDPE H
PONH XHMHMHM B CO3IAHHWH COBPEMEHHOH eCTeCTBeHHO-Hay4HOH KapTHHBI MHPA,
ymenis 0OBACHATL OOLEKTHL M TMPOUECCH OKPYKAIOUIeH IeHCTBHTENbHOCTH:
NPUPOAHOI, CONMANBLHOIL, KyABTYPHOH, TEXHHYCCKOH CPelbl, — HCMOAL3YA ILIA
ITONO XHMHUYSCKIS 3HAHMA,

pasBUTHe Vv ODydaroImMxces yMeHHH pasnnqars  (paKThi M OLCHKH,
CPABHUBATE OMEHOMHBLIE BEIBOJBI, BHAETL HX CBA3k € KPHTEPHAMH OLUEHOK H
crsish  KPHTEPHEB ¢ ONpPeAencHHOH cucTeMmoii HeHHocTeil, (opMmymmposars H
OOOCHOBEIBATE COOCTBEHHY IO MO3HUMID,

npuobpeTenne 00YYAIOIIIMMHMCS OIBITA Pa3HOOOPA3HOH ASATE/ILHOCTH,
NO3HAHWA W CAMONO3ZHAHWS. KIMOHEBLIX HABBIKOB, MMEHLIHX VHHBEPCAILHOR
sHanenue 1s PA3THHYHBIX BUIOB JCATENbHOCTH (HABBIKOB PeLIeHus TTpodiem,
ApUHATHA  peeHH#E, noucka, aHanusa u  obpaGoTkn  uudopmanmm,
KOMMYHWKATHMBHBEIX  HABBIKOB, HaBBIKOB HW3MEpPEHHMH, COTPYIHHYCCTEA,
Oe30NaCcHOro 00pPALIeHMs C BELISCTBAMM B HOBCEAHEBHOH JKH3HH).

B nporpaMMy BEIIOHEHO COJIEPKaHME, HATIPABIEHHOE HA (OPMHUPOBAHHUE Y
CTYACHTOR KOMMNETEHLMH, He0OXOAMMBIX [T KAMeCTBEHHOIO OCBOCHUA OI1 CIIO
Ha Gase OCHOBHOrQ o0mero ofpazoBaHus ¢ MOTYHEHHEM CPEAHEro OOwero
0OpasoBaHMs; MPOrpaMMEel MOATOTOBKYK CIELHATHCTOB CPEAHEro 3BCHA.



|. TTACTIOPT PABOYEMM ITPOTPAMMBI

1.1, Ofman xapaKTepHCTHKA y4eDHOH THCHHIIHHB «XnMus»

XHUMHMA — 5TO HayKa O BEIUECTBAX, WX COCTABE M CTPOEHHH. CBOWCTBAX M
MPeBPALICHMSAX, 3HAYEHUM XHMHYECKUX BELUECTB, MATCPHATIOB M MPOLIECCOB B
NPAKTHYECKON IeSTeNBHOCTH Yell0BeKA.

Conepskanme 0OweoOpazopaTeNbHON yuedHOH AHCIMIIHEBL « XUMUsA» HanpPaBIcHO Ha
VCBOCHHE O0YYAIOIUMMHCA OCHOBHBIX IOHSTHH, 3aKOHOB H TEOPHII XMMHWH, OBIAACHHE
YMEHHAMA HAOMOJaTs XUMHYECKHE SBICHMA, [POBOJNTE XHMHYECKHI IKCEpHMEHT,
MPOH3BOOHTE PacHeThl Ha OCHOBE XMMH4YeCKMX (OpMYyNl BElWEeCTE HW  ypaBHEHHI
XHMHYECKHX PEeaKLIHIi.

B npouecce mzyveHHs XHMUKM Yy 0OYHAKONIMXCA PA3BHBAIOTCA TO3HABATEILHBIS
HHTEPECsl U MHTEINSKTYallbHbIE CMOCOOHOCTH, MOTPeOHOCTH B CAMOCTOSTElBHOM
MPHOOPETEHHM FHAHMHA MO XHMHH B COOTBETCTBHH C BOSHHKAIOLIMMHN KH3HCHHBIMHE
HPODIEeMAMM, BOCIHTBIBASTCH OEpPEeKHOE OTHOLUEHMH K NPHPOAE, MOHHUMAHHE
FNOPOROrO 00pasa JKH3HK, HEOOXOIHMOCTH TIPEAY NPEKACHHS IBISHMI, HAHOCALIMX
BPC 3HOPOBBID M OKPVIKAKOWel cpene. OHM OCBAHMBAIOT NPHEMBI T'PAMOTHOIO.
DE301ACHOT0 HCTIOTB30BAHMA XMMHUHECKHX BEIIECTE H MATEPHANOB, TTPHMCHICMbIX B
ObITY . CENBCKOM X03AMCTBe M HA NPOWU3BOICTEE.

Peannsaums ey KTHBHOTO TOAX0Na K M3YHEHHIO XHMHH CroCOOCTBYET Pa3sBHTHIO
TAKMX JIOPMMECKMX OMNEPalMid MbIIJEHHS, KaK aHajliu3 M CHMHTE3, oboOImeHnue wu
KOHKpeTH3auna, CpaBHEHHE W AHANOMHA, CHCTeMAaTH3aumsa 1 Kaaccudukaums v ap.

Crnempipika m3yvenMa XHMHH [PH OBAaneHHH crhenHannHocTeio «[loBapckoe u
KOHAUTEPCKOE JAend» OTP@KEHA B Kamwnod Teme pasgena «Copepkande vaeDHOI
AHCIHIUNHGLy B pyOpuke «llpodunsueie w npodeccHOHANBHO 3HAYMMBIE 3ICMEHTEI

COACPIKAHUA JroT KOMTIOHEHT pPeaNH3yeTCA npH HHAMBHAYAJTBHOT
CAMOCTOATENbHOIL  padoTe oDydarowmxcea (HammcaHuu pedeparos, NONTOTOBKE
coobuieHuil, 3amMTe MPOEKTOB), B mpolecce yuebHOH AeITeNBHOCTH nOA

PYKOBOACTBOM  TIperiodasartens  (BBIMIOAHEHHH XHMHYECKOTO JIKCIEPHMEHTAa —
Aa00patopHeX  paboT M NpPAKTHYCCKHX  3aHATHI,  PEIIEHHH  NPaKTHKO-
OPHEHNTHPORAHHBIX pacdeTHbIX 3a1a4 H T. I.).

B upouecce M3yYeHHs  XMMHM  TCOPETHYECKHME  CBEACHHA  AONOMHAKTCH
ASMOHCTPAUMAME, JadoPaTOPHBIMM  ONBITAMH W NPAKTHYSCKHMH  3aHSTHIMA.
JHAYHTEIBHOE MECTO OTBOAHTCA XHMHYECKOMY 3KCTIEPHMEHTY .

On OTKpBIBAET BO3MONKHOCTE (OPMHPOBATL v OOVUAIOMIFXCA  CHEUMaTbHEIC
MpeiMeTHLIe YMEHHA: pador1aTe ¢ BEINIECTBAMH, BLINOMHATE TPOCTLIE XHUMHYECKHE
ONBITBL,  YHUTE OE30MAacHOMY M SKOJOTHYECKM rPAMOTHOMY ODpAalleHHIo ¢
BEIICCTRAMIL, MarepHanaMi W nNpoueccamu B OBITY H HA NPOM3IBOJICTEE.

And oprammsanEE BHEayAMTOPHOH  caMoCTOsTensHOH — paBoTel  CTYASHTOB
Npeacrasied nepeieHs pedepaTos (TOKIaN0B), HHAHBHIYAIBHEIX [POEKTOR.

B npouecce wusydenus  XHMHH  BakHo  (popmumpoBarh HH(POPMATTHOHHY IO
KOMUIETEHTHOCTh o0vuaowmxca. llosToMy npu opradHs3aluH  CaMOCTOATEIBHOI
paboThl  HEOOXOAMMO  AKUEHTHPORAThR BHHMaHue OOVYAIOIMHXCH HA  MOWCKE
HH(OPMALHK B CPEOCTBAX MacCMeaHa, Hurepuere, yuebHOI » cnenuassHOM
AHTEPATYPe ¢ COOTBETCTBYIOWMM OQOPMISHHEM M MPEICTABICHHEM PE3yIbTATOB.

HMsyuenne obuweodpasopaTenbiol yueOHOM OHCOUNAMHL « XUMHS» 3aBepUIAeTCs
MOABCICHHEM HTOrOE B (POpME JK3aMEHa B PAMKAX NPOMEXYTOTHOI arrecTainin.



1.2.  Mecto vuebHOoH AHCUHHILTHHBI B yaelHOM nuaHe
b h

Vyebnas OMCHHIDIHEA «XuMHs» SBAserca y4eOHBIM TpeiAMEeTOM 1o BeIOOpY #3
obusarenkHOll TipenMerHoii obnactm  «EcTecTBeHHBIE HAYKH) OI'OC  cpeanero
oGOmero obpazopanns.

B I'BIIOY BJIATT, peaausyiomem 00pa3oBaTelsHYIO MPOrpaMMy CpeaHero obmero
oGpasopanus B npeaenax oceoenus Ol CIIO na Oase OCHOBHOIO oOmero
oOpazoBanus, yueOHas THCIMIUINHA «XHMH?» H3YHAeTCd B obmendpasoBaTeNnbHOM
mikne yaeGroro OI1 CIIO na Gase OCHOBHOTO obuero odpazoBaHHA C NOJIYUCHHEM
cpennero odmero odpasoBaHMA,

1.3.  Pesyabrarhl ocBOeHHS y4eOHO0H ANCHHIIHHL]

Ocroenie  cojepikanms  y4eOHOIl  AMCHHIUTUHBLI € XHMHAY, obecneunBaeTt
AOCTHKEHHAE CTV IEHTAMH CeAyIONHY pe3yIbTATOB:
JIHSHOCTBIX:

JI1 - uyBCTBO FOpAOCTH H YBAMEHHA K WCTOPHH H AOCTHIKCHHAM OTEYECTBEHHOH
CHMITHECKO  HAVEM, XHMHYECKH [PaMOTHOE IIOBEACHHE B npoteccHOHaATBHOH
ACATEIRHOCTH 1 B OBITY TIpH  oDpameHuH ¢ XUMHUYECKHMH  BEIIeCTBAMH,
MATEPHATIAMH H [IPOLIECCAMH,

JI2 - roTOBHOCTE K [POJOIKEHHIO O0pPasOoBaHHMA W [OBBINICHHSA KpanuKauHu B
1130pannoil  npodeccHOHATBHOH IeATeNBHOCTH H 00BLEKTHBHOE OCO3HAHHE POJIHA
YHMHYSCKHX KOMIETSHLUHHA B 3TOM,

JI3 - ymeHHE MCNOIAL3IOBATE AOCTHKCHHA COBPEMEHHOH XHMHYECKOH HayKH M
CHMIYECKHX  TexHOJOTHH A7 [OBBIUEHHS COOCTBEHHOTO HHTEILISKTYANLHOID
paseTHS B BRIOpaHioil TpodeccHOHaTbHON ARATEIRHOCTH,

MEMARPEOMENILGLX

MIIl - MCHONBE30BAHHE PA3sIHYHBIX BHIOB T03HABATENLHOH [OEATLILHOCTH W
OCHOBHBEIX WHTENNEKTYANBHBIX OnepauHii (MOCTAHOBKH 3a1auu, dopMynupoOBaHAA
FHIOTEs.  AHATHM3A M CHHTe3a, CpaeHeHus, o0000meHwMs, CHCTEMaTH3alHuM,
BLISEICHIA NPUYHHHO-CIE/ACTBEHHBIX CBA3el, TOHWCKAa aHANOTOR, GropMy TMpOBAHHS
BRIBOJAOB) 08 PEeUIEHHA MNOCTABICHHOM 3a4a49H, MPHMEHSHHE OCHOBHEIX METOL0B
nosHanps  (HaOMIOAeHHS, HAYYHOTO SKCNEepHMEHTa) IS H3YHEHUS PasiuvHBIX
CTOPOH  XMMHYECKHX ODBEKTOB H  MPONECCOB, © KOTOPBIMH - BOZHHRACT
HEOOXONMMOCTE CTAIKHBATECA B npodeccnonansuoii cdepe;

MII2 - HCOONB3OBAHHE Pa3THYHBIX HCTOYHUKOB JNA [NOJIYUYCHHA XHMHYECKOH
nHBOPMALHE, YMEHHe OIECHHTL €€ IOCTOBEPHOCTR /i JOCTHHKEHH: XOpOIIHX
pesvIILTATOR B npodeccnonansHoii chepe;

RpPedMenHbIX:

11 - chopMHPOBAHHOCTE TIPEACTABIEHHIT ©O MECTC XHMHH B COBRpeMEeHHOH
HAYUTHON KapTHHE MHpa, NOHMMAHHE POAM XHMHM B (DOPMHPOBAHHH KPYTo3opa u
v HKUHMOHATBHOH I'PAMOTHOCTH “€/10BEKa /A PelICHUA NPAKTHICCKHX 3a4a4;

117 - BAAJCHHE OCHOBOMNOIATAKIMLHMMH  XHMHYECKHMH TIOHATHAME, TCOPHAMH,
FAKOHAMIEH H FAKOHOMCPHOCTAMEL YECPEHHOE NMOIBRIOBAHHE XHMHYECKOH
TEPMUHHOTOrHEH M CHMBOITH KO,

13 - ppadgeHye OCHOBHBIMH METONaMH HAYYHOTO TO3HAHHA, HCTMOAbL3YEMBIMH B
xuMi  HaOmoJAcHHEM,  OINHCAHWEM, HM3MCPEHHEM, OKCICPHMEHTOM; YMCHHC
oOpabaTeiRaTh, OOBACHATE PE3YIbTATH NPOBENCHHBIX ONBITOB W JAENTdTh BBIBOIML,
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rMTOBHOCTE H CHOCODHOCTEL NMPHMCHATE METOOBI IMO3HAHHA MNOpH pPelleHHH
MPAKTHYCCRHAN 3a0a49;

114 - cdopmupoBaHHOCTL YMEHHMA JaBaTh KOJMYECTBEHHBIE OLEHKH W
NPOH3BOAHTE PACHETH MO XMMHYECKHM (QopmyiaM U ypaBHEHHAM;
15 - @BpageHse [OpaBHIaMM  TEXHHKH OE30MACHOCTH MPH  HCMIONB30BAHUH

NMMHYECKHX BEIIECTE;
116 - copmMupOBaHHOCTE COOCTBEHHOI MO3HIMM MO OTHOINEHHK) K XHUMHYECKOH
unopMaun, noay4daeMoil H3 pasHbiX HCTOYHHKOR.




2. COOEPXXAHHE VYEBHOM AUCILIMITJIMHBI
Beenenne

Hay4iibie meroasl MO3HAHWA BeLIeCTB M XUMHYECKHMX  sBjaeHnii. Ponbs
IKCMICPHMCHTE ¥ TEOPHH B XMMHH, 3HaAYCHHE XHMHH NPH OCBOSHHH CleUHAILHOCTE
CTIO ecrecTBeHHO-HAY4HOTO Mpoda npodeccHoHantLHOro o0pasoBanms.

1 Oprannueckan xumas

L.1 lipeamer opranuueckoi xumuu. [lonstue 00 opraHudeckom BeHIecTBE H
oprafnpgeckoi xumuu. KpaTkuil odepk MCTOPHM Pa3BHTHA OPraHHYecKoil XHMHH.
Burannsm u ero kpymenne. Oco0enHOCTH CTPOSHHs OPraHMYECKHX COSTHHEHHIL
KpyroeopoT yriepoaa B npupoae.

Teopust crpoennsi opraHn4decKux coeauuenuii A. M. Byrnepora Tlpeanoceinkn
cosaaius Teopud ¢TpoeHns. OCHOBHBIE MOMOMKEHHA Teophn crpoenus A M. Bytneposa.
NHMIYECKOE CTPOeHHe M CBOMCTBA OPraHMYecKux RemiecTe. [lonstue 06 wn3oMepHN.
Cnocobrl oToOpaskeHna cTpoeHna Molekysl ((popMyasr, Mogenu). 3uauenne TeOpHH
L MU byTreposa s pasBUTHA OPraHHYeCKOH XMMHH H XHMHWYSCKHX [IPOrHO3O0B.

Cipoenue aToma yraeposa. DnekTpoHHoe o0mako W opduTans, s- U p-opouranu.
JUIeKTPOHHBIE H 3JeKTponHo-rpaduiaeckiue GOPMyibl aTOMa YITIEpoaa B OCHOBHOM
o BO3OVAIOEHHOM  cocTtosHmax. KoBanenwrtnas XuMHYecKkas CBa3k H e
kaaccHpukauma no crnocoOy nepexpuiBaHus opOutaneiil (o- w 7-cBasm). [lomsTue
rubpuansauny.  Pasmmansie tune ruGprmmsanms i Gopma aTOMHBIX opOHTaIei,
B3AUMHOS OTTATKHBAHNE rHOPHIHBIX OpOHTAIEl B MX PACMONOKEHHE B NPOCTPAHCTRE
B COOTEETCTBHH € MHHHMYMOM 3Heprum. [‘eoMerpusa MOICKY]I  BelIEeCTE,
OOPA30BAHHBIX aTOMaMH YIIEPOaa B PASIH4YHLIX COCTOSHHAX THOPUAN3ALIHN,

Raacenduraunsn opranmydecknx coeaunennit. Knaccudukaums opraHiuecknx
BCUICCTE B 3aBMCHMOCTH OT CIPOeHMs yraeponHoil uenu. [lonsathe (yHEIHOHAIBHON
rpyomel. Knacen(pukanma opraHM4eckMX  BEIIECTB M0 Tuny  (pyHKUHOHATLHOI
rPYITHEL

OCHOBBI HOMEHKIAATYPBI OPraHHYECKHX BellecTB. TPUBHANBHBIC HASBAHMA.
PAlMOHAILHAY  HOMEHKIATYPa Kak npeQecTBeHHHUA HOMeHKIaTypel IUPAC,
Homenkaarypa IUPAC:  npunuwnsr  ofpasoBanus — HasBaHHI, CTApUIMHCTBO
yHKIMOHATBHEIX rpynn, ux obosHauenwe B npedurcax u cydurcax HazBaHMil
OPraHu4ecKHX BellecTs.

Tunbkl XHMHYECKHX CBA3eH B OPraHH4YeCcKHX COEIHHEHHSIX H CNocobbl HX
paspeisa.  Knaccnpukauus KOBATEHTHBIX CBAZeH N0  30EKTPOOTPHUATETHHOCTH
CEASAHHBIX  aTOMOB, C€nOcOOy mepekpbiBanms opduTaneil, KParHOCTH. MEXaHH3IMY
oOpasopaHnA.  (CBH#3b NMPUPOOBI XHMHYECKOH CBA3SH C© THIIOM KPHCTAILTHYECKOH
PELISTRH BEWECTRa H ero (PU3n4ecKuMH CBOicTBaMu. PasphlB XUMHYECKOH CBA3M
KAk [pouece, oDpaTHBIH ee 00pPazOBaAHMIO,

['oMonnTHHeckHi M rereponHTHYECKHil pa3peiBel CBA3Ell, WX CONOCTABISHHWE C
OOMCHHBIM M J1OHOPHO-aKLENTOPHBIM MeXaHH3MamMu ux obpasoBaHms. [loHATHE
CBODOAHOTO panukana, nykneopunsHOH H dekTpodHIAbHOR YacTHLb.

Kaacenduranus peakumii B opramuveckoii xumvun. [ToHsTHEe O THHax w
MEXAHH3MAX PEaKkiiMil B OPralHuYecKOd XHMHH.

Cyberpat u pearent. Knaccudukauus peakuuii 110 M3MEHEHWIO B CTPYKTYpe
cyOcTpaTa (IPUCOEAMHEHWE, OTHICILIEHHE, 3aAMEIICHHES, U30MEPH3AIHA) U TUIY
pearauTa (PaIMKalbHbIe, HYKI€O(PHIBHEIS, YIEeKTPOdHIbLHbIE),



Peakunu npucoeannenna (Ayn. Ag). 2aumuaauposaaus (E), samewmenus (5p.
SN SE). u3oMepu3andi. PAasHOBHAHOCTH PEAKIIME KAYKIOT0 THIA: MMAPHPOBAHHE

H JerHapHpOBaHHeE,
raforeHWpPoOBAHME W OCTANIOTeHHPOBAHME, TrWapaTalMa HW  JervapaTaiims,
U APOrand I'EHHP OBaAHHC H _E[CFH,LL]}(}I ‘aTore: llf{p{) BAHHEC, NMOITHMEePH3IALLHMA H
MOAHKOHIEHCALIHA, NeperpynmHpoBKAa. OcodeHHOCTH OKHCIHTEILHO-
BOCCTAHOBHTEIBHBIX PEAKUHH B OPraHWYeCcKOd XHMHH.

i1 Cospesennvie NPedCMAasienlisl 0 XUMHYECKOM CMPOCHUN OpP2aniyecKux
gengecms. OCHOBHBIE HaNpaBlIeHHA pPa3BHTHA TeopuH crpoeHus A. M. Byraeposa.
Msomeprna  opranddeckux sewects W ee  BHABL.  CIPYKTypHAs H30OMEpHS:
MEKKITACCOBaA, VIJNePOOHOIQ  CKenerd,  MOJOMEHHWA  KParHO#H  CBA3AM  H
(GyHKIMOHaTBHOH  rpynnel.  [IPOCTPaHCTBEHHAA H3OMEpPHA: reoMeTpHveckas H
onrtuveckan. [lonarme acummerpuueckoro ueHTpa. bBHonoruueckoe 3HadeHHe
ONTHYUCCKOE HIoMepuu. B3awMHOe BIHAHHE ATOMOB B MOJIEKYJaX OPraHHYECKHX
BOLIECTE, JNIEKTPOHHBIC 3((EeKTbl aTOMOB M ATOMHBIX TPVON B OPraHMYeCcKux
Monervnax. MeIvKoHouusrid 3@dexT. DoTOEHTENLHBINH W OTPpHUATENBHBIN, ero
ocobenrocTH. Mesomepuoiil addert (3dhderT conpxenns), ero ocobeHHOCTH.
Aemoncmpaneu

Koanekunn opraHMYecKHX BELLECTB (B TOM YHCIE JICKAPCTBEHHLIX NPENapaToB,
KpacuTenei ), MaTepuanos (NPUPOAHBIX H CHHTETHYECKUX KAYYYKOB. TLIACTMACC M
BOJTOKOH ) M H3A€/1MH U3 HUX (HUTeH, TKaHel, OTAeN04HbBIX MATCPHAIIOB ).

Mogenn momexkyn CHy, CoHy, CyHs, CgHg, CHL0OH LIAPOCTEPHKHERBIE W

obbemubie. Mogenn OTTanKMBaHHA THOPHAHLIX OPOMTANEH € MOMOLUBIO BO3AYIIHBIX
wapoe. BizaumoaeficTBHE HATPHA € ITAHOJAOM H OTCYTCTBHE B3aHMOASHCTBHA C©
ATHAOBEIM 3pupom. ONBITH, NOATBEPKAAIOUINE HANUYHE (VHKIHOHAILHBLIX TPy
V COSOHMHEHHH PasIMYHBIX KJIACCOB.
Havepamopras padoma Ne |

FisroToBneHue  mofeneiil  MONSeKYI  NPeACTABMTENESH  PasHHu4HBIX  KJIACCOB
OPraHuYcCRHX COCTHHSHHM .
IHpaxmuueckoe sanamue Ne ]
KasecTBeHHOR ONpee/ienHe yraepoa, BOOOPOa M X/10Pa B OPraHHYECKHX BellecTBax
1.2, llpecensibie yeiesooopodn
lomonornvecknii pag  ankawos. [losatae o6 vranesonoponax. OcobeHrocTn
CTPOSHHA TIPEACABHBLIX VITIEBOAOPOAOB. AllKalbl KAK NPEACTARHTENH MNPeelbHBIX
V1 JlEHL)EIt)p['!ﬂDR.
DIEKTPOHNOE W NMPOCTPAHCTBEHHOE CTPOEHHE MOMCKY/bl MEraHa M JIPYTHX AlKAHOB.
F'ovonorn4eckuii psaa u wusomepusa napadmuHOB. HOpmansHOe M pasBeTBIEHHOE
CrpoeHHe YIaepoaHo uenn. HOMEHKIaTypa ankaHoB M aAJKHABHBIX 3aMeCcTHTEeil.
DHIMIeCKHE CBONCTBA anKaHoB. ANKAHBL B NpHPOIE.

Numngeckne csolicTsa aakanos. Peakuun Sp-Tuna:

ranorenupoearue (padorer H. H. Cemenosa). murposanue no KoHoeanosy.
MexanuiM peakuuy XJI0PUPOBAHNA AIKAHOB. Peakuun neruapupoBaHus, rOpeHus,
KATANATHYCCKOIO OKWUCIEHUS ANKAHOB. KpekuHr ankaHOB, pa3s/iMdHbIE BHIIbI
KPEKMHIa, MPUMEHCHHE B [POMBILLITEHHOCTH. lluponui w kKOHBepcHs MeraHa,
H EOMEPH"IHIJHH ATKAHOB.

lipnvenenne n cnocodnbr noaydenus ankanoe. O8nacTu npUMEHEHNA AIKAHOB.
lHpoMeilnIeHHBIE CNOCOOB MONYYEHHA AJAKAHOB. TOAYYEHHE W3 NPHUPOIHBIX
HCTOYHMKOB, KPEKMHI  mapauHOB, TMOAYYEHHE  CHHTETHYECKOTO  OeH3HHA,



rasuUKamMs YIoa, THApUpoBaHHe ankaHos. JlabopaTopHBie CMOCOOLI MMOJYYCHHA
ankaHos. cuATe: Bropua, nexkapOOKCHIMPOBAHKME, I'MAPOJH3 KapOnaa aarOMIHHA.
lluxkaoaakansel, [OMOJOrMY4eCKHE psal M HOMEHKIATYPA LMKNOAINKAHOB, HX
obman Gopmyaa. [lonarune o HampsskeHuM UMKIa. Flsomepusi UHMKIOATKAHOB!
MEKKTACCOBAR, VITIEPOMHOrO ckenera, reomerputeckas. llonyyenne u dusnaeckue
CcrOlCTBA UMKJIOAIKAHOB, XMMHWYECKHe croiicTBa uMiIoankaHos. Cneuuduka
CBOMCTE UMKJIOAIKAHOBR ¢ MA/ILIM Pa3sMepoM uUMKIa. Peakumu npucoeIHHEHHA |
PAAHKATIBHOTO 3aMEeLIeHUS.
Memonemparici
Monenu MOTeKyYl METAHA, APYTHX ANKAHOB, PasTHYHbLIX KOH(POPMALIH
npnorexcasa. Pacteopenue nmapaduHa B OeH3MHE U MCTapeHye PACTBOPHTENA U3
envecn. Inasresre napaduua M €ro OTHOIIEHHE K BOAE (PacTBOPHUMOCTE, THIOTHOCTS,
cumaunsanie). Pasnenenue cMecH GeH3MH — BOJA € TTOMOILBIO ASIHTEIBHONH BOPOHKH.

["openie MeTaHa, mponan-0yTaHOBOA cmecH, mapaduba B yCHOBHAX H30BITKA H
HEOOCTATKA KHCIopona. Bapeie cmecH MeTaHa C  BO3OYXOM W XJIOpOM.
BOCCTAHOBICHHE  OKCMAOB  ToKenbix  MeTannos  napadpurom.  OTHOLEHHE
nUEIOTeKcana K OpoMHOM BOAS H pacTBOPY NEPMAaHIAHATA Kanusa.

AadopamopHsle ORbBIRIGL
HMsroToBACHWE MOIe/1el MOJISKY T TKaHOB A rajJIoTeHATKAHOB.

Msrotoenenne napadHHHPOBAHHON OyMard, HCOBITAHME €€ CBOHCTB! OTHOMIEHHS K
ponc U sxupam. OOHapyKeHHe BOABLI, CAKH, YTIIEKHCIOrD rasa B NpPOAyKTax ropeHHA
ceeun.  (Q3HAKOMIIEHHE €O CBOICTBAMH TBEpP/AbIX napauHOB.  TJIABJIESHHEM,
PACTBOPHMOCTRIO B BOAE H  OPraHUYecKHX  pacTROPHTENsX,  XHMHYECKO#
MHEPTHOCTHRY  (OTCYTCTBHEM B3aWMOaeicTsHs ¢ OpOMHOH  BOXOH, pacTBOpaMH
[lepMaHragaTa Kanaus, FMAPOKCHIA HATPHSA M CEPHOH KHCIOTH ).

Iparxmuveckoe zansmuie Ne 2.

IMosy4eHHe MCTAHA M M3yYeHWE ero CBOMCTR! rOPeHHS. OTHOMIEHUS K OPOMHOMN
BO/IE MW PACTBOPY NIEPMAHIaHATA KAaTHsL
.3 Dmienogeie i OUCHOBHIE YEIea000poost

oMOOrHHecKail Pl ANKEeHOB. JNSKTPOHHOE H TPOCTPAHCTBEHHOE CTPOSHHE
MOTEKYIIBL YTUAEHA ¥ ANKeHOB, | OMOIOrHdecKHit pan v odwas gopMyna ankeHos.
MsoMmepHs 3THASHOBLIX VITICBOAOPO/IOB. MEKKIACCOBaA, YI/IEpPOAHOro CKEneTd,
MONOKSHHSI KpPaTHOM  ©BsA3H, reoMeTpuHeckas. (OCoDEHHOCTHM HOMEHKIATYPBI
ATHASHOBLIX YIIEBOAOPOIOB, HA3BAHWA BAKHEHIIMX paaukanos. Du3MHECKHe
CROMCTEA AJIKEHOB.

NuvMH4ecKile CBOHCTBA AaKeHoB. JnekTpodunbubiii  XapakTep peaxiuii,
CKJIOHHOCTD K PCAKIMAM MPUCOSIHHEHH A, OKUCISHW, [IoJHMepu3ainu. [pasuno
MapkOBHMKOBA W €ro 3JIeKTPOoHHOe ODOoCHOBaHMe Peakuuu raaoreHMpoBaHwiA,
FHIPOraNOTeHMPOBAHKs, THApaTalMM, ruapuposanus. Mexanusm A p-peakiuii.

[MonstHe o peakiiiax nonumepusamy. ['openHne ankeHOB. PeakiiiH OKHCISHHA B
MATKHX ¥ JKECTKUX venosusax. Peaxins Baruepa v ee sHad9eHME Ans OOHAPYIKEHHS
HENPENCTBHBIX YITIEBOAOPOLOE, MOMYYEHUA MNIHKOISH.

Ilpuvenesne u  cnocodbl MOayHeHHs AJdKeHoB. Mconmoseizosauuwe BBICOKON
peakuHOHHONR  CcOoCODHOCTH  ANKEHOB B XMMHHYECKOH — NPOMBIIJIEHHOCTH.
[Mpuvenenne oSTHdeHa W nponuwiena. llpoMblinnerHsie  CrOCOOBL  TIOMYYEHHSA
ankeHOB., Peakumnm AerswApHPOBAHHA W Kpekuura ankeHos. JlaGopaTopHsie crrocoOB!
Moy HEHHA ANKeHOB.

Akaanensl | loHaTre v K1accHpUKAITAA TMEHOBBRIX YTIEBOAOPOIOE IO B3aWMHOMY
PACTONIOIKEHHIO KPaTHRIX cBsizeil B Moaekyne. OcoDeHHOCTH 3AEKTPOHHOIO M
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HPOCTPAHCTBEHHOTO CTPOSHHS CONpsKeHHBIX aWeHOB. [lonsTHe O m-3neKTrpoHHON
cucreMe. HoMenkiarypa IHeHOBEIX VITIEBOIOPOI0E.

OCcoDEHHOCTH XMMHYECKHX CBOMCTB COMNPSKEHHBIX IWUEHOB KaK CHASACTBHME MX
INEKTPOHHOTO cTpoedus. Peakmmu 1. 4-npucoeamdenus. [TonuMvepuszanusa OHEeHOR.
CrnocoObl  MOMYYeHHsT AHEHOBBIX yrieBogopomos: paborel C. B. JledGenesa,
ASTHIPHPOBAHHE ATKAHOB,

OcHoeHBIE NOHATHS XHMAH BBICOKOMOJIEKY/ISPDHBIX COeAnHeHH (Ha npuMepe
OPOAVKETOB NOJTHMEPH3ALHH ATKEHOB, AJTKATHEHOB H HX FJI0TeHITPOH3BOIHBIX).

VMonomep, noadMep,  peakurst  ITOJMMEPH3aUMH, CTerNeHb  NOJAHMEpPH3aLnu,
CTPYKTYPHOS  2BeHO. THNbl NONMMEPHRIX  Leneid. JIMHelHHBIe, pPa3IBeTBICHHBIE,
cuinteie. [lonarmne o crepeoperynapeeix nonumepax. [Tomimepsr TepMonaacTHYHBIS
n repmopeaktuenbnie. [pencrasnenne o nnacrmaccax w anacrtomepax. INonustunen
BRICOKOIO M HHU3KONO O4BJIEHWA, €ro ceoicTBa w  npumedHeHue. Karanusaroper
Linraepa-Harra. [Monunponunen, ero NpPHMEHEHHE H CBOHCTBA.
['anoreHconepxanine MOJHMEpPbI: TednoH, NOMTHBHHHIXJIOPHIL. Kayaykn
HATVpadeHEHT B cuHTeTHdeckue. ConommMepsl (OyTagHeHCTHPONBHBIN KaydyK).
Byaxkanmzaums kay4yxa, pesuHa m 300HUT.

Aemonncmpaneu

Mojgend MOJCKYZ CTIPYKIYPHBIX H  [IPOCTPAHCTBEHHBIX M3OMEPOE AJIKEHOB H
ankamuenos. Konnexkuws «Kayuyk u pesunan. Jlenoammepusaums Kayuyka.
CryiHeHMe MASHHOTO COKA KAy 4y KOHOCOB ( MOIOUas, 01y BAHYHKOB, DHUKyCa).
Jacopamoplisle Onbinbl
ObHapysKeHHe HelpelenbHbiX COeqHHEeHHI B kepocHie, ckunuaape. O3nakoMnenue
¢ oDpasuaMy MOAHATHAEHA ¥ noaunponuiena. Pacnosnasanne oOpa3suoB ANKAHOB H
ANKEHOB.
lpakmuyaeckoe sunamue No 3,

[oayuenue sTunena aervapartaiydeii STHI0BOTO CIHPTA.
BiaumoneiicTeie 3THIeHA ¢ OpOMHOII BOMOMH, pacTBOPOM IepMaHTaHaTa KallHs.
CpasneHue NMNaMeHH 3THASHA ¢ TUIaMEHEM MNpPeAeNbHBIX YIJIEBOIOPOI0B
(MeTana, nponaH-OyTaHOBOH CMECH ).

[ 4. Ayemutenosgne yauesooopoon

VNomosorugeckuil pal ANKHHOB. DIEKTPOHHOE H NPOCTPAHCTBEHHOES CTPOSHHE
aueTiaeHa U IpYyTHX amkHHOB. ['omolsioruveckuii paa w obwasn opMmyna ankMHOB.
Homeuxknarypa  auUeTHIEHOBBIX  YIJIEBOAOPOIOB. Hzomepusn MEKKIIACCOBant,
VINIEPOAHOIO CKENeTA, MOAOKEHHA KPaTHOH CBA3N.

AEMHYECKHE CBOHCTBA H NOpHMeHeHHe anxknaHoB. Oco0eHHOCTH  peakinil
NPpUCOCOMHCHEA [0 TPOHHOH yriepoa-yraepoanoi csaszu. Peaxkumsa Kyuepora.
[Mpasuino MapkOBHMKOBA NPUMEHMTENBHO K auetuneHam. lloasmxHocTeE aroma
BONOPOAG  (KHCIOTHBIE CBOMicTBA ankHHOB). OKHcIeHHe ankHHOB, Peakuwus
JenuHckoro, llpuMenerne aneTHIeHOBEIX yilesoaopoaos, [MonuesuHuaauerar,

flonyuenne ankunos. [lomydenue anernnena NHPOIH3OM METAHA M KAPOHIHBIM
METOJIOM,

MMemoncmpanun
Momemn MOMeKy Ikl AleTHIEHA U APYIHX AJTKHHOB,

Homy4venne auernjiena u3 kapOW1a KanelMA, O3HAKOMICHHE C (MHM3NYECKHMH H
XHMHY2CKHMH {:Reﬁmauw AIICTHICHA:

PACTROPHUMOCTEIO B BOJAE, TOPeHHEM. B3anMoleiicrsuem ¢ OpomMHOE  BOMOI,
pACTBOPOM NepMauraHara kanua, conamu Meau (1) w cepebpa.

Jladopamoprntiic. onbim

Harorosnenue MOoaenen MOaeKy 1 A1KHHOB, HX H30MEPOB.
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1.5. Aposamuieckue y21eso0opoos
I'omonorugecknii psa apenos. Ben3on Kak mpeacrasutels apeHob. Paizsurue
npeactagaennii o  crpoennn  Oensona. CoBpeMeHHBIE  TNPEACTaBJICHHA 00

INEKTPOHHOM 5 MPOCTPAHCTBEHHOM  CTPOEHHH Oensona. Obpasosanne
apomaTuieckoii n-cucrembl. | omonorm GeH3ona, HX HOMEHKIaTypa, oOwmas
dopmyna.

HoMeHKNaTYpa IS AM3aMEILeHHBIX MPOM3BOAHBIX OCH3OMA: Opmo-, Memd-,
Hpa-PacmonoKeHHe zaMecTHTenei. Du3n4ecKHe cBOiiCTBA apeHoB.

WuMuuecKHe cBolicreBa apeHoB. [IpuMmepsl peakuuii 3IeKTpodMIBHOIO
sAMEIeHns; TaJOreHMPOBAHUS. anKuIuposaHusa (kataiausatopel @punens —
Kpaditea). wuurpoBaHws, cyibduHpopanna. Peaknpw ruapupoBanusa |
npucoendHeHna  xnopa k oeHsony. Oco0eHHOCTH XMMMYECKHX CBOHCTB
roMOAOroE OcH30ma. B3auMHOEe BIMAHWE aroMOB Ha NpUMEpPE TOMOJOTOB
apenos, OpHEHTALIMA B PEAKUMAX MEKTpodmiILHOro samelnenns. OpueHTanTs! 1
u [T poaa.

[Tpuvenense u noay4enue apeHos. [IpupoaHbie HCTOMHHMKH aAPOMATHYCCKHX
VIICEOAOPOA0E. APOMaTH3aLMUs ANKAHOB W LMKI0AIKAHOB, AJIKHIMPOBAHHE
OeH30I1a.

Memoncmpayuu
[ TapocTepKHeBbIe H 00BEMHbIE MOJSITH MOJNESKY I OeH30ma M €ro roMoJIoroB.
PasieseHne cMecH 0eH30I—BOoAa ¢ NOMOLIBIO JSTHTEILHOI BOPOHKH.

Pacreopsaioiias  crmocoOHOCTE  OeH301a (IKCTPAKOHMA  OPraHHYecKHx  H
HEOPraHMYeCKIX BENIecTs OeH30/I0M M3 BOAHOIO PAcTBOpa HoAd, KpacHTene,
pacrsopedne B OeH301e BEHIeCTB, TPYJAHOPACTBOPHMBIX B BOIE (Cepwl,
Gensoitroil kneaoret). [operwne Gensona. OrHolneHue DeH30/a K OpOMHOIA BOAE,
pacTeOpY MepMadradara kanus. [lomywyenne nurpobeHsona.

OzHakoMagHHE G (PHANHECKAMH CBOHCTEAMH ApoMaTHHECKHX
VIIEBOOOPOAOB ¢ HCHOJib30BaHHeM pacTeopurena «ConbBeHT». HM3roToBICHUE 1
HCMOOB30BaHKME npocreiimero npudopa s XpomMartorpadgun.

[lomyuenne  Oedzoma  AekapOOKCHIHpoBaHHEM  OeH30HHOH  KHMCIOTLL
[loayyenne ¥ pPACCIOCHHME AMynbCuH OeH3ona ¢ Boaoii. OTHOWEHHE DeH3oia K
OpoMHOil BOAE U PACTBOPY NEPMAHTAHATA KalMsl.

1.6 Hpupodusie HCmovHukt Y21ee00opooos

Hedrs, Haxowcoaenne B npupone, cocras u ¢usnueckue csolictsa HedTw,
TonmHeHO- IHEPreTHYSCKOe 3Ha4YeHHe vedgTn., llpomsiuuiensas mepepadoTka
nedri,  Pexrudwkaigma  vedrTn, ocHOBHBIE (pakuum  ee  pasfencHusn, HX
nenonnsoBasre.  Bropuumas nepepaboTka nedrenponykTos.  PexTudmkainis
MasvTa npd VMeHbIIeHHOM aasienun. Kpekunr uedrenpoayktos. Pasanunbie
Brabl  kpekuura,  padorer B, T, lllyxosa. HM3omepuzauma  ankaHOB.
ANKUIMPOBAHNE HENpenelbHLIX YIAeRoAOpoaos. PudopMuHT HedTenpoayKToB.
KauecTBo aBTOMODHILHOTO TOoTIHEa. OKTaHOBOS YHCTO.

[Ipupoansii ¥ monyTHbil Hedranoi raisr CpaBHECHHE COCTABA NPHUPOIHOTO H
FIONMYTHOTO Ta308, HX MPAKTHYECKOE HMCNO/ib30BaHHE.

Kavennstii vioab, OCHOBHBIE HANPABJASHHA HCIIONB30BAHMA KAMEHHOTO
yras, KOKCOBRaHHME KAMEHHOIO VIUls, BaKHEHIIME MPOAYKTBI 3TOr0 mpouecca:
KOKC, KaMeHHOVTONBHAA CMOna, HauacMonpHasa Bona. CoenMHeHHA. BEIICNACMEBIES
13 KAMEHHOYTOALHOH cMOTeL. [TpoayKThi, NOAYYAESMBIE W3 HAACMO/1bHOI BOIBI.

FKONOrMIECKHE acTIeKThl A00BIYH, MEPEPAdOTKH M MCITOIB30BAHNUSA TOPHOHMHX
MCKOMAeMBbIX.

MAemoncmpanuu
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Romackiaa «lIpHponHbie HCTOYHHKH YTAeBoA0poaoe:. CpaBHEHME NPOLIECCOR
ropeaus Hed T 1 npupoaHoro raza. O6pasopanue HedTAHOMU NIEHKH Ha
NOBEPXHOCTH BOALL. KaTtaauTu4uecknil KpeKUHr napaduHia (MM KEpOCHHA).
HHadopamopnste  onbimsi
Onpenenenne HATHYHA HENPEAETbHBIX YIJICBOAOPOLOB B OEH3MHE H KepOoCHHe.
PACTBOPHMOCTE pasiudHeix HedmenponykTos (DeH3HHA, KePOCHHA, TH3CIRHOIO
TONNBA, Ba3senuHa, mapaduHa) apyr B apyre.

1.7, I udpokcuasnnie coedune i

Crpoeane u knaccapuraumns cnuproe. Knaccndukaums cnupro no tamy
YIIEBOAOPOAHOrO pPaaMKana, 4YHCIY THAPOKCHABHBIX TPYON HW THIY aroma
YVEAepoad,  CBAZEHHOTO € THAOPOKCHIBHONW  rpynmofi.  Daexkrpouunoe #
NPOCTPAHCTBEHHOE CTPOEHHE T'MAPOKCHIBHON rpynmel. Bmusanue crpoenus
CIIMPTOE Ha mx (mingeckne cpoicrBa. MemMonexkyisapHas BOOOPOIHAS CBA3bL.
FoMonornyecknii - paa  mpelelbHBIX  OJHOATOMHBIX  COHPTOB. H3omepua u
HOMEHKIATYPA ANKaHOIOB, HX 00was gopmyna.

AHMHYECKHE CBOIICTBA ANKAHOIOB. PeakuuOHHAA CnoCOOHOCTE NMPEenenbHbIX
OAHOATOMHBIX cnupTOR. CpaBHeHHE KHC/IOTHO-OCHOBHEIX CBOMCTE OPraHH4ecKHX
o HEOPraHMHeCKHX  COSMMHEeHui, coaepskammx  OH-rpyuny: kuvcaor,
OCHOBaHWH., amdoTepHBIX  coeaHHeHMH (Boaw, cnuprToB). Peaxkuum,
NOATBSUKAAOUIME KHCIOTHBIC CBOMCTBA CnuMpToR. Peakumy 3samewueHus
rMAIPOKCHIIBHOH MPYIITIbL.

Menvionexy napras nerupaTalis CIIMPTOB, YCIOBMsS 00pasoBaHMs POCTBIX
sthrpos. Chnosnbie 3(pHPEl HEOPTAHMYECKMX M OPraHUYEeCKHX KHC/0T, Peakiium
sTepudrKkaunm,. OKUCIEHHE H OKHCIIMTENILHOE NeMHIPHPOBAHHE CHIUPTOB.

Crnocoder  moaryuenns cnuproB. [ wapoams ranorenankanos. [ unparanms
AIKCHOB.  yCnOBMA €€ mpoBedeHus.  BoccranorneHHe — KapOOHHIBHBIX
COEOHHEeHHIH.

OraenbHble NPEACTABHTEIH AJKAHOMOB. METaHON, €ro NpOoMBIILTICHHO
[HOUYHEHHE H TIPHMEHEHHE B [NPOMEIITeHHOCTH. buonorwueckoe eficTBHE
metanona, Cnenmgadgeckne cnocodbl TOAYYECHHA — ATHAOBOTO  CNHPTA.
DHIHONOrHYECKOe NeHCTBHE 3TaHONA.

Muoroaromubie cnaprei. Msomepns H HOMEHKIATYpa NpeAcTaBUTENeH IBYX-
Ho TPEeXaTOMHBIX cIHPTOB. OcoDEeHHOCTH XHMHYECKHMX CBOHCTE MHOIOATOMHBIX
CIMPTOB, HX KAYECTBEHHOE O0OHAPYIKEHHE,

(raeneHele  NPEICTABHTENH.  OTHWISHIITHKONB, [NIMUEPHH, Cnocodbl  HX
MOy HeHua, MPAKTHYECKOE TIPHMEHEHHE,

@eHoli. DNEKTPOHHOE M TIPOCTPaHCTBeHHOE cTpoeHHe denona, Bianmuoe
BIISHHE APOMATHYECKOTO KOIbLA M IMAPOKCHIBHON IPYIIbL,

Xumvuueckne csolicTea (penona xkak (YHKIMS €ro XMMHHYECKOTO CTPOSHMWS,
Bpovsipopanre denona (Ka4eCTBEHHAS PEAKUMs), HUTPOBAHHC (IMMKPHHOBAS
KMCIIOTE, 8¢ CRBOMCTBA H npuMenenne ). O0pasoBaHHe OKPALUSHHBIX KOMITIEKCOB ¢

norom Fed T, [pimerenue genona. Tonyuenne deHONA B NPOMBITIICHHOCTH.

SMemoncmpaunu

Mogenn MOReKvVI CIHPTOB H (DEHOIO0B.

PacTBopuMOCTh B BOME ANKAaHOIOB, 3THAEHTIHKONA, TIHOepuHa, (eHona.
CpapHerie CKOPOCTH B3aHMOIEIICTBMA HATPHS C 3TAHOAOM, NMPOTIAHOIOM-2,

2-MeTul- nponanogom-2, raunepunom. lNonvaenne GpomMarana U3 3TaHOIA.

BriTecHeHne penona u3 peHoaATa HATPHUA YTOABHOR KHCHOTOI. Peaxipia

(penona ¢ popmansaernaom. KadecTsennbie peakiiii Ha peHOI.
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JaBMCHMOCTH pacTsopumMocTn deHona B Boae oT Temnepartypsi. Bzanmoneficteue
herona ¢ pacTBOpoOM wenoun. Pacnosnasanue pacTBOpos (PEHONATA HATPHA H
kapOonata narpus (OapdOTaK BELIBIXAEMOrO BO3AYXa HIH JACSHCTBHE CHIBHOH
kHCTO0TH ). Pacmo3HasaHne BOOHBIX PacTBOpOB (eHOIA M rAHUEPHHA.
Jlaéopamopiisle onbimst

PexTupHKaLllkisi CMECH 3TAHOJI—BOJA.

(OHapVvKeHHE BOJAbLL B @3€0TPOTTHOM CMECH BOIR W 3THIOBOIC CHHPTA.
[Tpaxkmuvecrkoe sansimnue N 4.,

FlsyueHie pacTBOPHMOCTH CITHPTOB B BOJE.

OKUCICHHE CIUPTOB PA3THMHOIO CTPOSHHA XPoMOBOii cMechio. [lonyueHne
ausTHacroTo pupa. [lomywenue rauiepara Menu.

1.8, Anwdeanoe v kemonn

I OMOI0I HYEeCKHE PAAbl ANLAErHI0B W KerTonos. [loHATHE 0 KapOOHHIBHBIX
COCAMHCHUAX. JJIBKTPOHHOE CTpoeHue KapOoHmapHOIN 1pynnel. Hzomepus n
HOMEHIUIATYVPA albJeruios U KeToHOoB. (Du3ndeckue cpoiicTBa KapOOHHABHBIX
COSMMHEHHI.

NnMu4ecKie CBOICTBA AJNLAErHI0B H KeTounos. PeakumoHHas cnocoDHOCTE
RAPOOHMALHBIY  COeNMHeHuil. Peakiu oOKWcienus albACTHAOB, Ka4eCTBCHHBIC
peakund Ha alpderuaHy Ky IPVYIINY. Peakunn MOMHEOHASHCALIHK! Gﬁpazr:rﬂanue
dheHonoopMaTbIETHAHBIX CMOJL.

IlpuveHenne H TOAYUeHHe KAPOOHHIBHBIX coenuHeHun. [lpumenenne
ATLASIMA0B H KETOHOB B OBITY M MPOMBIIIEHHOCTH. AbAETHALI H KETOHBI B
npupone (dpupabe Macna, pepomonsl). [Tonyuenne kapSOHHIBHBIX COSAHHEHHH
OKHMCASHHUEM COHUPTOB, THAPATAUHEH alKWHOB, OKHMCICHHCM YIIeBOAOpPOIOB.
O Ae/bHBIC TPEACTABUTENH AMbACTHAOR M KETOHOB, CIeIH(HYECKHe CIIOCOObI MX
NOJYHEeHHs H CBOHCTEA.

Hemoncempavuu

[HapocTepKHeRble H 00BEMHBIC MOMENH MONEKYIl albJACTHIOB H KeTOHOB.
[MolyaeHue VECYCHOrO albderiia, OKHCIEHHE YTaHo/Ia XPOMOROH CMECKIO.
KavyeCTBCHHBIE PeakUHH Ha anbAServiHyI0 Ipynmy.

JavopamopHble ORbIRBI

OKICICHNUE 3TaH0/Ia B TAHANE PACKaJIeHHOIl MEIHOH MPOBOIOKOMH,

Moayuenne denonodopmansieruiHoro noaxumepa. PacriosHasanue pacTsopa
aneroHa u (popMaIHHa.
[Ipakmuveckoe zamsmue No 5.

M3v4eHHe BOCCTAHOBHTENBHBIX CBOWCTB AIBACTHIOB. peakuns «cepedpaHoro
sepKaian, BOCCTAHOBIEHHE ruapokcHaa mean (11).

BzaumoaeiicTEHe dopMansaernia ¢ THIPOCY Ab(PUTOM HATPHA

1.9 Kapdonoseie Kucaomui u ux MPOU3EOO0NEE

IoMoJorHuecKuii psa NpeneTbHBIX  (QHOOCHOBHBIX KAPDOHOBLIX KHCIOT.
[loHatHe © KapDOHOBLIX KHCAOTAX W HX KiIacCHWKauHA. JIeKTPOHHOE W
MPOCTPAHCTBEHHOE — CTpOeHHe KapOokcwibHOH rpynnei.  [omonormyeckuii - psaa
npeiefibHBEX OAHOOCHOBHBIX KAPOOHOBBLIX KHCIIOT, HX HOMEHKIATYPA H H30MCpHA.

MeKMOIeKVAsPHLIE BOAOPOIHBIE CBA3H KAPDOKCHIBHBIX TPYIMN, HX BIHAHHE Ha
dinamueckie cBOMCTBA KapOOHOBLIX KHCIOT.

NumMHYecKHe CBOHCTBA KApOOHOBBIX KHCI0T. Peakuuu, HITHOCTPHPYIOLIHE
KHCAOTHBIE CBOFCTBA M WX CpaBHEHHME CO CBOWCTBAMMH HEOPraHHICCKHX KHCIOT.
O6pasopasne  PYHKUHOHANBHBEIX MPOH3BOAHLIX KapOOHOBERIX KucaoT. Peakuun
srepudukaman. AHrHIAPHAL KAPOOHOBBRIX KHCAOT, HX MOJIYUSHHC H NPHMEHEHHE,

14




ANNEERFFITITIVAANERTTFrrIayaay
T T

Crocoder nony4denus kapboroseix kucaor. OTaensHbBIC NPEACTABHTENH H HX
suateHne. O0ume cnocodel MOAYYEHHA, OKHUCISHHE ANKAHOB, AJKSHOB, TIEPBHYHBIX
COHMPTOR, anbieriaoR. Bamkueiiune npeacraeuTenn KapOOHOBBIX KHCIOT, HX
OHOAOTHYeCKas POk, crenHdmyeckHe cnocoObl MONVHEHHS, CBOWCTBA W
[pUMeHeHHe MYpPasbiHOI, YKCVCHOI, NalbMUTHHOBON H CTeapHHOBON, aKPHIOBOH H
METAKPHAOBO, OJIEHHOBOH, NHHONESBOH M JHHOJSHOBOH, wWAaBenesoil; OeH30iHOH
KHCIIOT.

Chomnasie 3puapel. CTpoeHHE M HOMCHKIATY Pa CAOKHBIX 3(DHPOB, MEKKIACCOBAR
H30MEPHE ¢ KAPOOHOBBIMH KHCIOTAMH. CTIIOCODBI NOTYYIEHH CII0KHBIX HPHUpos.

OOpaTiMocTs peakumy stepudukanmmu v PaxKTopel, BIMAIOIIHE HA CMEINCHME
parHopecua, QOpasopadue camkHbix nonusdgupos. [lonustunentepedranar. Jlapcan
KAk TTPEe/ICTABUTE TE CHHTETHYSCKHX BOMOKOH. XMMHYECKHE CBOHCTBA B IPHMEHEHHE
CAOKHBIX 2pHpOB.

Auper JKupel Kak cookHBle 3pupel  ramdepnHa. KapOomoBble KHCIOTHL,
BXOAAUINE B COCTAB JKHPOB., 3aBHCHMOCTL KOHCHCTEHLIMH KHPOB OT HX COCTasa.
NHMHYECKHE  CBOHCTBA  KHPOB! THIPOIH3, OMBLICHHE, THIPHPOBAHME.
buonoruveckas pone KHPOB, HX HCMOMB30BAHHE B OBITY M MPOMBIILIEHHOCTH.

Conw kapbonoBeix KucnoT. Meina. Cnoco0sr monyueHus coleil: B3anMoaeiicTsmne
KAPODOHOBLIX KHCADT € META/IAMH, OCHOBHBLIMH OKCHIAMH, OCHOBAHMAMH, COJSAMH,
WIEI0UHON FHIPOTH3 cnokHbeiX 3pupos. XHMHYECKHEe CBOHcTBa coneli KapODOHOBBIX
KHCIOT,  THAPOIHM3, PeaklMH HOHHOro oOwmeHa. Meina, CVIIHOCTE MOIOLOETOD
aeifictena. OTHOIISHHE MBINA K iKecTkoiH Boge. CHHTETHYECKHE MOMLUHME CPeacTsa

CMC (nereprenTsi), MX NPEHMYIUECTBA M HEJOCTATKH,

. ?{{-lfﬂ‘.ﬂ' CFRIEINELEL I

IHAKOMCTBO € (DH3HYECKHMH CBOHCTBAMM BaKHEHIIHX KapOOHOBBIX KHCIOT,
Bosronka 0en30iiioi Kucnorel. OTHOWEHHE PA3NIUYHBIX KAPDOOHOBBIX KHCITOT K
soae. (Cpasnenne pH BOAHEIX PACTBOPOB YKCYCHOH H CONAHOH KMCIOT OJHHAKOBOH
voaapHocTH. | lomyvaenne npUATHO NAXHYWEro claoxnoro ¢gupa.

OTHOWIEHHE CIHBOYHOIO, MOACOMHeYHOrO, MALHHHOIO MACE] M MaprapuHa K
OpOMHOIT BOJIE W PaACTBOPY MNEPMAaHraHATA KaJIHs.

Aavopamopusie onbinsl

BzanmozeilicTerne pacrBopa VKCYCHOH KHCIOTHI € MArHHEM, OKCHIAOM IIHHKA,
ruaporciaom kenesa (II1), pactropom xapGoHaTa KanHsg M CcTeapara KalMs.
OsnakomaeHHe ¢ odpasnaMu cIoKHEIX 3hupos. OTHOLWEHME CA0MKHBLIX 2PHUPOB K
BOME U OPraHMYecKHM BellecTBaM. BeiBelgHHE MUPHOTO NMATHA € MOMOLLILH)
comHOro adupa.

Jadopamopran padoma Ne 2

CrolicTra cnosKABIX 3HpoB. PacTBOPHMMOCTE JKHUPOB B BOJAE H OPraHMYeCcKnx
pacTeoprTensnx. CpasHeHHe MOIOLWINX CBOHCTE xo3siicTeeHHoro mbina 0 CMC B
AHECTKOH BOOe.

Iparmuuecroe sausmue No 6.

Pacisopumocts  PasnMyHBIX  KApOOHOBBIX  KHCIOT B BOAS. Biammoneiicreue
VECYCHOH KHCHOTBI ¢ sMeramnamu. [lonyuenue wsoamunoeoro 3d¢gmpa yKCYCHORH
KHCIIOTEIL,

lpakmuueckoe sanamiue Ne 7.

(paBHeHHe CTENEHH HEHACHIINMEHHOCTH TBEPAOTO H JKHAKOrO :kupos. OMslieHue
anpa. Tlongywenne moina v HM3yHeHHE €ro CBOMCTB! MEHO0OpasOoBaHHA, peakumii
HOHHOIO  0DMena, rHAponM3a,  BBLSIEHHA  CBODOAHEIX  SKHPHBIX  KHCIOT

1.1 Veresgodm
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IouaTe o6 yraesoaax. Kraccudmkanmsa vyraesogos. Mowuo-, auM- H
MOANCaxapHAbl, OPEACTAaBHTENH KaKIOH Ipynmnbl yriesoaos. buonoruydeckas poib
VIJIEBOAOB, MX 3HAYEHHE B SKH3HH 4eIOBeKa H o0ulecTsa.

Monocaxapnaer CrTpoeHHe HW oOTHYecKad H30MEpHs MoHocaxapuaoB. Hx
iaaccupMKaUa [0 9HCAY aTOMOB yrjepoja H OpUpode KapOOHMIBLHOW TPy,
dopymyner Dumepa W Xeyopca And  H300pameHHA MOJEKYJ]l MOHOCAXAPHAOB.
OTHeceHne MOHOCAXapuaos K D- w L-pany. Baxkrelmne npeacTaBATeIH MOHO3.

I'mrokoO3a.  CTPOEHWE €& MONMeKyael 1 (u3HYeckHe ceolictea. Tayromepus.
NHMIHMECKHE CBONCTBA T/IHOKO3BI. PEAaKLHH MO albpIerHAHOI rpvrne (wcepedpaHOro
epKAIAy, OKHCISHHE Aa30THOH KMCAOTOH, rHapupoeaHHe). PeaknMe TIOKO3B Kak
MHOPOATOMHOID CHHPTA, B3aMMOASHCTBHE TIOKO3E C THAPOKCHAOM MenH (11) opm
KOMHATHOI TEMNEPaType W HarpepaHwd, PasawuHbie THMBI OposKeHHs (CIIMPTOBOE,
MOIOYHOKHCHOe). [nokosa B npupoase. buonoruueckas pons W NpHMEHSHHE
rokosel. Ppykrosa kKak wuszomep rmokosbl. CpaBHEHHE CTPOCHHA MOJEKYIBL H
NHMMYECKMX  CBOHCTB TmOKO3Bl H  (pyETO3Bl. @PpyKTO3a B 1npUpode H  ee
ouonornveckaa poas. Ilenwtoss. Pubosza M aesokcupnbosa Kak HOpescTaBUTENH
aneaoneHTo3, CTpoeHHe MOJEKYIT.

Awucaxapuaer.  Crpoenwe  aucaxapuaoe. Cnocod  codlleHeHHs — LHKIOB.
BoccradapiuBalomie H  HEBOCCTAHABAMBAIOLIHE  CBOMCTBA  JHCAXAPHIOB  Kak
cagncTeue  couneHenua uukna. CTpoeHHe W XHMMHYECKHE CBOHCTBA Caxapossl
PexsonorMueckiieé OCHOBBI TIPOH3BOICTBA caxapossl. Jlakro3a ™ ManeLTo3a Kak
H30MEPBI Caxapo3bL.

IMonucaxapuaer. OO0wee crpoenne nonucaxapuaoe. CTpOoeHHE MOICKYJIBI
KPAXMand, amMuio3a Mo aMWIOTEeKTHH. @OH3HYeCKHe CROICTBAa Kpaxmala, ero
HANOMICHHE B IIpUpoJe U Ouonoruydeckas poib. | nukored, XHMHYECKHE CBOHCTBA
kpaxvana.  CrpoeHne  EeMEHTAPHOTO  3BEHA U036,  BIHSHAC CTPOCHHI
NOMUMEPHON nenn Ha @U3HYSCKHMEe H XHMMHYECKHE CBOHCTBA HeNmONo3el ['Hiaponwus
HEeTHOI036L, 00pasoBaHue CHOIKHBLIX (PHUPOB C HEOPraHHYECKHMH M OPTaHHYeCKHMH
cncaoravn. [lossaTHe 00 HMCKYCCTBEHHBIX BOIOKHAX: AUSTATHOM IUEIKE, BHCKO3E,
Haxownenswe B npupode W OHoNOrHMYeckas polib ueunonossl. CpaBHeHHE CBOWCTB
H[}E!.\N']EUIH H LEJLITHEYWTO3bI,

Hemoncmpayn

O0pasunl VINeBoA0B ¥ H3ASTHH H3 HHX.

HNonyuense caxapata Kanbllia H BEIZICICHHE Caxaposbl M3 PAcTBOpa caxapara
Kanbuna. B3auMoaeicTBHE rIOK036 ¢ QYKCHHCEPHHUCTOH KHCIIOTOH,
(rHouigHHe pacTROPOB caxaposbl M ManeTo3sl K Cu(OH)o npu narpesanmm,

Ospakomiagenue ¢ (PU3MYecKHMHE CBONCTBAMH Kpaxmana H neunonossl. Habyxanue
L0036l 1 Kpaxmana B8 soje.lTonyuenne TprHUTpaTa neumroao3el. Komnekums
BOJTOKOH
JaGopamoplste  oRbINGL
OsnakomIcHUC © (PH3MYSCKHMH CBOICTBAMH IIIOKO3b! (ANTEMHAS VIIAKOBKA,
rabnerin ), KHcaoTHeIi rHApONH3 caxapo3sl.
Jadopamopian padoma Ne 3
JnaxoMeTrO ¢ obpasuamMu nmonucaxapuaos. O0HapyKeHnue Kpaxmana ¢ NOMOLIBHD
KaYueCTBEHHOH peakuHu B Mene, xjede, Horypre, MmaprapiHe, MAaKapOHHBIX
H3INEeNMAX, KPynax,
Hparxmudeckoe sansenie Ne 8.
Peakiiis  «cepeOpsaHOro  3epkana» rmokosel.  BsawMoneficTBHe [NIHOKO3HI €
ruapokcHaoM Mead (1) mpH pasiH4YHBIX TeMneparypax.
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JeiicTBHe aMMHA4HOTO pacTBOpa Ookchuaa cepebpa Ha caxaposy. OOHapyxKenue
nakrossl B Monoke. Jleiicreue Hona ma Kpaxmai

1.11. Amtaibt, aMunoKucIomsl, HeaKi
Knaccndpuxkauuas w uiomepns amupos. lloratne o0 amunax. [lepsuunbie,
BTOPHYHBIE B TPeTHYHEIE amuHel.  Kiaccmpukamus  aMHHOB 1O THOY

VIJIEBOAOPOSHOTO PaIAHKATA M YHCAY aMMHHOIpyNn B Mojeryiae. [omonorudeckue
pinBl  TIpenenbHeIX  anuarvdeckHx M apoMaTHYECKHWX aMHHOB, H30OMEpHA H
HOMCHKITATY Pa.

NHMHYCCKHE CBOHCTBA AMHHOB. AMHHBI KAK OPraHHYECKHE OCHOBAHMA, HX
cpasHenye ¢ AMMHAKOM H APYTHMH HEOPraHW4YecKHMu ocunosanmsmu. CpaBHEHHE
XMMHHECKUX CBOIICTB amM(aTHYecKux W apomartwdeckux amunos. OOpasopaHue
AMMIIOB. AHHUAHHOBELE

kpacurend. [loHaTHe 0 cCHHTeTHHeCKHX BonokHax. [MomxnaMuael B rolHaMHIHEIE
CHHTETHUYECKHE BOTTOKHA.
[puvenenne n noayvenne amanos. [loavaeane amuaos. Padote H. H. 3ununa.

AMAHOKHCHOTHL. [lonsTHe 00 aMHHOKHCHIOTAX, HX KraccHpHMKaumua H
crpoenune. OnrHyeckas H3OMEpHA o-aMHHOKHCIOT. HoMenknatypa aMHHOKHCIOT.
JBOHCTEEHHOCTE  KHCIOTHO-OCHOBHBIX  CBOHCTE aMHHOKHCIOT HW €€ TIPHYHMHBL
bunonapaeie #woHBL. Peawnmn konaedcaumu. Ilenmunnas cBase. (CHHTeTHYECKHE
BOJIOKHA, KanpoH, HaHnT. Knaccudmkauus sonokon. [lomyydenme aMHHOKHCIOT, HX
mprMeHeHe 1 Ouonorudeckas QyHKIIMA.

benwkun. FBenkm wkak npupoansie nonumepel.  [lepsuunas, sTOpHuHAZR,
TPETUYHAA W UCTBEPTHYHAA CTPYKTYPhI Oenkos. PDuOpHiLIsipHbIE W o0y IsipHBIS
Denre,  XHUMHYeCKHe CBOHCTBA DenkoB: rOpeHHe, NCHATYPAalEd, THIPOIUs:,
KAUCCTBEHHBIE (1IBETHBIE) peakunu. Buonornveckue QyvHKIMH OSNKOB, HX 3HAYEHUE.
Benkun kaxk koMronent nuin. [podneMa HeIKoBOro ronoaaHtus v My TH €€ PELIEHUA.
Aemoncempanun

dusudeckre CBOHCTBA METHIAMMHA. AarperaTHoe COCTOAHME, UBeT, 3anax,
oTHOweHwe kK soae. [openue merunammHa.  BzawmmoaelicTeHe  anmavHa M
METHIAMHMHA ¢ Boaoid u  kucaoraMu.  OkpallHBaHHE — TKAHEH  aHWIHHOBEIMH
kpacurenaMi. ObHapykKeHue (PVHKIMOHANBHBIX TPYTIN B MOJEKY 14X AMHHOKHCIOT.
Heitrpanusauma LEI04H AMMHOKHCIOTOIH. Hefitpanusamma KHCIIOThI
AMHHOKMCIIOTOH. PAacTBOpEHHUE M OCANKASHUE DEIIKOB,

Aabopamopusie  onbintbl
HMirorosiense WAapOCTePHKHEBBIX H 00BEMHBIX MOJSIEH M30MEPHBIX aMHHOB,
Pacreopenane OelikOB B BOJS W MX KOAryIAmInA.
ObHapy:KeHHe OCIKa B KYPUHOM SHIIE M MOTTOKE.
Hpaxmuyecroe sansamue Ne 9.
Obpaszosanne conel anuanHa. bpoMuposanne aHHIHHA.
Hpakmuueckoe sansamue No 10,
Obpasopanme coneli rauimHa. |lonyyueHue MenHoi comn ravuuHa,
Hpakmuyeckoe zanamue Ne 11.
Henatvpanua Oenxa. llBeTHeie peakuum Oenkos,

1.12. Azomcodepaicanjue semepoyuIHYECKIC COSOUHEHNA.
HyK-'EE’ﬂH(JHhI&:’ KUHCHNA BT
IlykaenHoBkle KHCTO0TEL, HyKieHHOBEIE KHCIOTE KAK NPUPOOHLIE MMOJAHMEpPL.
HywxneoTuasl, ux crpoenue, npumepsl. ATO® n AID, ux s3auMonpespaiueHde H
ponk 3toro mpouecca B npupoae. IHowstue JHK u PHK., Crpoenne JHK, ee
nepevHHas W BTOpHYHas crpykrypa. Pabormr @©. Kpuka u . VYorcona
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KoMnieMeHTapHOCTE a30THCTEIX  OcHOBanHmil. Penmmxkamma JIHK. Ocobennoctn
crpocana PHK. Tunet PHK u ux OGuwonormteckne dyvuxunn, [lonstHe o TpoMuHOM
kode {kooone). buocusTes Oenka B xEuBOH kKnetke. ['ennas uHKeHepHs H
onoTexHomorus. TpaHcrennsie (POPMBI pacTeHHil M KHBOTHBIX.
Aermorcmpaiun
Moaenu MoneKy 1 BaskKHEHLINX reTepoumknos. Konnekuus reTe polrKIHIeCKHX
coeamunennid. JlelicTeue pacTeopa NHPHAMHA HA HHIWKATOP. B3auMoaeiicTene
NMHUPHAHHA ¢ COHON KucnoToi. Moaens monekyae JHK, aemonctpamn
NPHHITANAG KOMILAEMEHTAPHOCTH A30THCTHIX oCHOBanuii, O0pasusl NpoOAyKTOR
MATaHHs U3 TPAHCTEHHBIX (hopM pacTeHHIl B KNBOTHBIX. JlekapcTea M npenaparsi,
H3IOTOBISHHEBIE METOAAMH TeHHOH HHKeHepHH 0 OHOTeXHOIOTHH.
Hdadopamoprniit onbim
Msroropiende 00beMHBIX H MIAPOCTEPIKHEBLIX MOAES a30THCTHIX I'eTePOLHKIOB.
£ 13 Buonozuvecky armusHbie CoeouHeHuA

Pepmentoi. [lovatHe o© depMeHTax Kak 0 OHOJOTMYECKHX KaTATHM3aTOpax
Oenrkosoii  npupoasl.  OcoDeHHOCTH  CTPORHHA M CBONCTE B CpPaBHEHHH C
HEO ﬂi'ﬂ HHUYeCKEMH Raran H'.;a'l'ﬂp-ﬂMH R

Kuaccudukauns  Qepmentos. Oco0eHHOCTH CTPOeHHMA M CBOHCTE  (hepMeHTOB:

CETEKTHRHOCTh ¥ 3(hdekTHBHOCTE. 3aBHCHMOCTE aKTHBHOCTH (PEepMEHTOB OT
remieparvpel U pH cpenel. 3HaueHne hepMeHTOR B OHOMOTHH U TIPHMEHEHHE B
MPOMBILIEHHOCTH.

Buramunel Tlonstue o sutamunax. Mx knaccndmkanma u obosnavenne. Hopma
noTpedaenna BuTaMuHOB. BonopacTeopumeie (Ha npuMepe surtaMuHOB . Tpynmel B
n P) w smwpopacteopumere (Ha npumepe BuTamuHOB A, D m E). ABHTaMHHO3EI,
FHITEPHEUTAMHAHO3L H THNOBUTAMMHO3BI, HX TMPOQHIaKTHKA.

lopmonnsi. [lonaTue 0 ropMoHax Kak OMOJOTMYECKH AKTMBHBIX BelIECTBaX.
BRIMOJIHAOIIMY SHIOKPHHHYIO PEryjsuMi0 KHIHEASATES/ILHOCTH OPraHM3IMOB.
Knaccundukaums NOPMOHOB! CTEPOHIBI, MPOM3BOMHBIE AMMHOKHCIOT,
NOJMNENTHIHBIE U OENKOBBIE TOPMOHBL. OTIENBHBIC NPEICTABHTENHM. 3CTPAIHOIL,
rec I'UC'J.'EIJQH__ MHC}’J]I’I][, ﬂ,_i,P}Ei'la_rl HH.

Jlewapersa. TlousaTue O nekapecTBaxX KAK XHUMHOTEPANEBTHHECKHX Tperaparax.
Kpartkde HMCTOpHYECKHE CBEISHHHA ¢ BOIHHKHOBEHMH H Pa3BHTHH XWMHOTCPATHH.
['pvnnbl nekapcTe: cynbpaMMabl (CTPEenNTOUMI), AHTHOMOTHEH (NEeHHLMIIMH),
AHTUNWUPETHKH (AaCrUpHH), a”HalbreTukd (ananerun). Mexanuim JeHCcTBHA
HCKOTOPBIX JIEKAPCTBEHHBIX IMPEIapartos, CTPOSHME MOJIEKYJL, MPOrHOZUPOBAHWE
CBOMCTB  HA  OCHOBE aHamM3a XMMHYCCKOTO CTpPOCHHS. AHTHOMOTHKH, HMX
KIaccH(MKAIIMA TT0 CTPOCHHIO, THITY H cHexkTpy delcrsus. Besonacuwie ¢cnocobwi
NpHMEHEHNA, TEKAPCTBEHHEIE (hOpPMBL
Jemoncmpanone

Cpasnenue ckopoctr pasnowxenna H-O» non neficteuem depMeHTa KaTtanassl U

Heopramiaecknx  karaausaropos: KI, FeClz, MnOs. OOGpasusl  BHTaMHHHBIX

npenaparor.  llonueHTamuuel.  Founocrpauun pororpadmii HHBOTHBIX — C
paznudabiMi popmamu asutamuHo30oe. [[nakar ¢ m3o0pakeHHeM CTPYKTYPHBIX
opmya 3cTpanmona, TECTOCTepoHa, adpeHanyHa. BsanmoneiicTeBue anpenanuHa ¢
pacteopom FeCls.

benaxosan mpyupoaa WHCYIMHA (LIBETHASI PeaKUMa HA OeNKH ).

Mnakater war kogorpaMvel ¢ (opMyIaMH aMHIA Cyib(PaHHuIoBOH KMCIOTHI,
AurHapodonnesoid M 10KHOM auruapodonerod KHCIOT, OeHIMINISHHUIMIIMHA,
TeTpauMKnnea, 1edoTakcuMa, acnHpHHA.

HHabopamoprstit onsim
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HMcnoiTaHne pacTBOPHMOCTH aJapeHalHHa B BOJAE H CONAHONH KHCIOTE.
OOuapyiKenne acmHPHHA B TOTOBOH NekapcTeeHHO# dopme.
IIpaxmueckoe sanamue Ne 12,
O0Hapy:keHHe BUTAMHHA A B moaconHedHom macie. OOuapywenne eutamuua C B
SOJOUHOM COKE.
OnpenencHne BUTaMiuHa D B pIOBEM JKHPE MM KYPHHOM KENTKE,
JeficTeme  amunossl  COHBL  HAa  Kpaxman.,  JlelicteMe germiporeHaszsl  Ha
METHISHORRH cHHui, JlelicTBre Karanaskl HA NEPOKCHI BOAOPOIA.

e O0mas 1 HeopraHHIecKas XHMHS
b Xuvust  nayka o 6engecmeax
Cocras Bemecrsa. XuMudeckue daemenTsl. Cnocodbl Cy LIEeCTBOBAHMA XHMHHYECKHX
LIeMEeHTOB. AroMbl, [POCTbie W CIOMKHBIE BellecTBa. BemecTBa MNOCTOAHHOIO H
MEPeMEeHHOTrO  COCTaRa. 3aKkoH  MOCTOAHCTBA  cocrasa  sBewecTs., Bewecrsa
MOJEKYIAPHOTO W HEMOJEKYIAPHOTO cTpoetunsa. Cnocodm oToOpameHns MONEKy:
MOJIEKYISPHBIE 1 CTPYETYPHBIE dopMmynbl, 1mapocrep:Herbie ©  MacmTabHble
npoctpancTeennsie (CTroapra— bpurneda) monenn monexyn.
Himepenne semecrea. Macca atoMOB M MOJeKyT. ATOMHAA ©AMHHLIA MACCHI.
OrHOCHMTENLHEIS ATOMHAY W MOAeKyisEpHast Mmaccesl. Konuuecrso sewecrsa U
SAMHHLE BIO HM3IMEPEeHH:. MOJb, MMOJAL, KMonb. Yucno Asoragpo. Monaphaas
Maccd,
Arperarablie COCTOSSHHS BellecTBa. [Bepnoe (KpucTaanudeckoe u amopdHoe),
JKHIKOE W ra3oo0pasHoe arperatHbieé COCTOAHHA BEUISCTBA. 3aKOH ABOrajapo H ero
coenacisus.  Monapaerii  obvem  Bemwecre B rasoo0pasHOM  COCTOSHHK.
OObeauHeHHBIH ra3oBEIA 3aK0H H ypaBHeHue Menneneesa — Knaneiipona.
Cwmiecn BewlecTB. Pazmiums MeKIy CMECAMH H XHMHYSCKHMH COSIHHESHHAMEH.
Maccosas 1 00beMHAas JONH KOMIIOHEHTOB CMECH.
Aemoncmpanu

Oneimel, HATOCTPHPYIONTHE 3aKOH cOoXpaHeHHua maccel eemecTtre. Habop moneneii
ATOMOB M MONEKY. HekoTopeie BemecTBa KOTHYECTEOM B 1 Moms. Moaens
MOJAPHOrO ODBLEMA ra30s.

lIpaxmuyeckoe zanamue Ne 13

HMarorosinenne mMogeneil MoNekyn HEeKOTOPLIX OPraHHYeCKHX M HEeOPraHuHeCKHX
pelects. (JYHcTKa Belects (‘l)i'lthTpl."]HﬂI-lHEM M guceTuansurei, OuHeTKAa BelUecTs
NEePEeRPHUCTALITH3ALHEN.

2.2 Cmpoeiiie amoiia

Avom — chaoxHAsS u9acTHOA. JlokasarenscTBa CIHMKHOCTH CTPOSHHS ATOMA:
KATO/IHBIC B PCHTTCHOBCKHE JydH, goroddiderr, paiHoakTHBHOCTL, JIEKTPOJIHS,

[Mianerapnas monenes aroma 3. Pesepdopna. Ctpoenne aroma mo H. bopy.
CoppeMennble NpeacTaBieHus O CTpoeHHH aroma. KopnyCcKyasipHO-BOJIHOBOH
AVAIH3M 4YacTHIL MHKPOMHPA.

Cocras aromuoro sapa. Hyxkrmowsr: npotoHwsr u HeliTporwm. M3oTonmsr n
HY KJAHABL. ¥ CTOHYHBOCTE AAEP.

DJackTpoanasn obonouka aromos. [loHatne of6 snexrponnoil opOuranM M
piektponnom  obaake, KeaHTOBbie wumena: rnaeHoe, opOHtameHOe (n0GouHOE),
MATHHTHOE M cnuHoBoe. PacnpeneneHie 3J€KTPOHOB MO 3HEPreTHYECKHM YPOBHAM,
NOOYPOBHAM W O0pOUTanaM B COOTBETCTBHHM C TIPHHIAIIOM HAHMeHbLISH 3IHEepruM,
npuduanoM  Ilaynm w opasunom ['yuna, DaekrpoHHble KOH(HTYypamHH aToOMOB
NHMHYeCKHX 3neMeHToB. BaneuTHiie BOAMOGKHOCTH ATOMOB XHMHYSCKHXY 3JIEMCHTOER.
DISKTPOHHAS KIACCH(HUKALMSA XMMHUYECKMX JJIEMEHTOB: §-, p-, d-, f~3neMeHTbL
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[TonyueHne NAACTHYECKOH Cephl, XHMHYECKHe cBoiicTBa cephl. Baanmoneiicreue

META/IOB C PACTBOPAMH KUCHOT H coneif. CroiicTsa yris: ancopOiHOHHBIE,

BOCCTAHOBHTEIBHbLIE,

BianvoaeiicTeye UHHKA WIH aTFOMHHHA C PACTBOpPAMH KHCIOT M IIEN0HMEN.

(JKpamuBaHue IVIAMEHH KaTHOHAMM IIENOYHBIX H MIETOYHO3ZCMENBHBIN METAIOB.
211, Ocuognbie KIACCH HEOPAAHUNECKUX W OP2ANNYECKUX COEOUHEHUT

Boxopoansie cOeIHHEHHS HeMETANI0B. [lonyHenHne aMMuaka o XJIOpPOBOOOpONA
CHHTE3Z0M M KOCBeHHO. Pu3mueckue cpoiictBa. OTHOmMEHHE K BOAE KHCIOTHO-
OCHOBHBIE CBOHCTEA.

Oxecnabl B AHTHAPHABLI  KapOoHOBBIX  KucaoT, Heconeodpasywomme M
cosieobpasyromue OKeHabl, KHCIOTHBIE OKCHABI, X cBoiicTea. OCHOBHBIC OKCHIbI, HX
croiicTed.  AMGQOTEpHBIE OKCHALI, HMX CBOHCTBA. 3aBMCHMOCTL CBOHCTE OKCHIOB
METANIOE OT CTeNeHH OKHCIeHHA. AHTHIPHABR KAapOOHOBBIX KHCIOT KdK aHaaorH
KHCAOTHBIX OKCHOOB.

KHcaoThl OpranddecKkHe # Heopranwdeckne, KucaoTe B CBeT€ TEOpHH
ANEKIPONHTHYECKOH auccornanny, KACIOTH B CBETE NPOTOJIMTHYECKOH TeopHu.
Knacenukauds OpraHuveckHx W HeopraHudeckwx kucenor. OOdwue cBOACTBA
KHCIOT! B'SMIMG;IDﬁCT’BH@ DPFHI—IH‘-IECKM H HCOPTaHmYeCKHX KHCAOT ¢ MCETANJITaMH,
OCHOBHEIMH M am(OTEpHBIMH OKCHIAMH H THAPOKCHIAMH, COJAMH, 0Opa3sosBaHHe
caokHbIX 3tdupos. OcobBEHHOCTH CBOMCTE KOHIEHTPHPOBAHHOH cepHOH W a30THOI
KHCITOT.

OcHoBAHMS OPraHH4YecKHe W HeopraHm4eckue, (OCHOBaHHSA B CBETE€ TEOPHH
yiekTpoauTHYeCcKkoi auccoumanun. OCHOBAHHA B CBETE NMPOTOJHTHUECKOH TEOpHH.
KaaccmdMkanna OpraHH4eckHx M HEOPraHMYeCKuX OCHOBAHHH. NXHMHYECKHE
croiicTBA  wenoueil W HEepacTBOPHMEIX ocHosanuii. (CBolicTBa OECKMCIOPOIHBIX
OCHOBAHWI, AMMHAKA M aMuHoB. B3auMHOE BAWAHHE aTOMOB B MOIEKYIIC aHWJIMHA.

AvidioTepHbIe OPraHMYECKHEe H HEeOPraHWYecKHe coeauHenns. AmdQoTepHhie
OCHOBAHMA B CBeTe MPOTOIHTHYECKO TeopuH. AMGMOTEpHOCTH OKCHIOB H
FHAPOKCHAOB NEPEXOIHBIX METANN0B, B3aHMOASHCTBHE ¢ KHCIOTAMH H IHe104YaMi.

Coan. Knaccudukaums H XUMHYECKHe cBoiicrsa coneii. OcobDeHHOCTH CBOHCTB
cosieil OPraHAYecKiX H HEeOPraHH4YeCKUX KHCIOT.

I eHeTHYeCcKasi CBA3bL MEKAY KIACCAMH OpPraHHYe€CKHX H HEOPraHm4decKHux
coeauuenmii. [foHaTMEe © TIeHEeTHYECKOH CBA3M M IeHeTHYSCKHX pAJgax B
HEOPraHHYeCKOM H OpraHuvecKon X MMHH.
[‘eHeTHYUSCKHE PAMBI MEeTANNa (Ha npuMepe KalbilHa U JKenesd), HEMEeTalIa (Cephl H
KpEeMHHWH ), NEPEXOAHOro 37eMeHTa (1mHKa). ['eneTtrueckHe panbl U FeHETHHMECKAas
CEA3E B OPraHMYeCKON XUMHH. EMHHCTBO MHMpa BEILECTB.

Jemoncmpayun

KoJeKUHH KHCIOTHRIX, OCHOBHBIX M aM(POTEPHBIX OKCHIOB, IEMOHCTPALIMA
MX CBOMCTB.

BiaumoaeHCTENS KOHIIEHTPHPOBAHHBIX A30THON H CepHOIl KHCIOT, a TAKKEe
paszbaslIcHHEOH a30THOW KHCIOTE © MEABLIO.

Peaxuns «CcepedpIHOTO 3epKana» INa MypPassHMHONH KHCIIOTEL

Bzaumoaelcrene pacTeopa THAPOKCHIA HATPMA ¢ KHCIOTHBIMH OKCHIaMH
(orcnzom docdopa (V)), amporepHsiMu rHIpoKCHIAMHA (THAPOKCHAOM UHHKA),

BiaumoneiicTEHE aMMHAKa ¢ XJOPOBOAOPOAOM H BONOil. AHATOTHYHO A4
MeTHaamuada. BzauMomelicTBHe aMHHOKHCIOT € KHCIOTAMH H IMESIO9aMH.,
HHadopamoprsle Onbimsl
PaziomeHne rnapoKCHIa MEeIu.
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[Tonyuenne n amdoTepHEIE CBONCTBA MHAPOKCHIA AJFOMHHMA. TMonyueHne KecTKOMH
BOJIBI M H3ydeHHEe ee CBOMCTB. YCTpaHeHHe BPEMEHHOH M MOCTOAHHON KECTKOCTH.
Jadopamoprnan patboma Ne 8
[TosryueHHe M CBOMCTRA yriaekucaoro rasa. Cpoiicrea COMAHON, cepHOIT
(pa3baBnenHoil) U YKCYyCHOH KHCIOT. B3auMoneicrsHe THAPOKCHAA HATPHA C
conamu (cynstarom memm (11) 1 XTOPHAOM aMMOHHA ).
Hpaxmuyeckoe sanamue Nels5
[lonyuende XIOPOBOAOPOAA U COMAHON KHCIOTEL, MX ceoiictea. [lony4yenne
AMMHAKA, €ro CBOHCTBA.
2.12. Xusust 21 MEHMOB
s-aesieHmsi

Boxopoa. J[leoiicTBenHoe OOIOXKeHHe BOAOPOIA B MEPHOAHHECKOH CHCTEME.
HzoTons sogopona. Tskenasa poaa, OKHCIHTENBRHLIE H BOCCTAHOBUTEIBHBIE CBOHCTEA
BONOPOMA, ero TMoayveHHe W INpuMeHenue. Pone BOpopoma B FHUBOIL W HEKHBOH
npupoge. Boaa,  Pone  BOABI  Kak  CPeNooOpasyioOmiero  BEIMECTBA  KISTKH.
DROIOrHYECKHE ACTeKTE BOTOMONB3OBAHH.

Jnementsl IA-rpynner. [llenounsie Metanas. O0mas XxapakTepHCTHRA LETOYHBIX
METANIOE HA OCHOBAHHH [NOIIOHCHHWA B

Mepuoauueckoii cucteme snemeHtos JI M. MeHneneesa W CTpPOeHHMS aTOMOB.
[Tonvuenue, G(U3MHECKHE W XMMHYCCKWE CBOHCTBA LUSIOYHBIX METAJIOB.
KarruoHbl  MeIoYHBIX  METANIOB KAk  BawHeMinas XuMW4YecKas dopma  mx
CVIIECTEOBAHMS, PETVIAATUMBHAA PO KATHOHOB Kalus W HATPpUA B FHUBOH KIETKE.
[TpupoaHbIe COSTMHEHHA HATPUA U KalTMA, MX 3HAYUCHHE,

FaemenTsl HA-rpynast. O0mas xapaKkTepHCTHRA HICTOTHO3EME/IBHEIX METAILIOB 1
vArHNS HA OcHOBaHHH Toaowenns B [lepuoamdeckoi cucreme snementos JI HL
MVMewdeneesa Mo CTpoeHHs atoMos. Kambuwi, ero noay4eHne, ihpH3INHEeCKHE W
HMHUeCKHe CceRoiicTsa. Bawseimwe coeaMHEeHHA KaiblivdA, HX 3HAYCHHES H
npuvenenne, Kanpiii B npuposne, ero OHOIOTHYUECKas POib.
p-Janexenmot

Amovunnil.  XapakrepHcTHKa ANOMHHHMA HA OCHOBAHMM  [IOJIOKCHHA B
[Mepuonuueckoi cucteme sneventos [/l 1. Menaeneesa u CTpoeHuM#A aroma.
[lomyuenne, PUIMISCKHME H XMMHYECKHE CBOHCTRA aliOMUHHA.

BaykHeliiuve COSOWHEHUs AJFOMHHMWA, MX CBOHCTBA, 3HAYCHHE W INPHMEHCHME.
[ Tpupoatible COENMHEHHA ATTFOMHHMWA.

Vigepon u kpemunii. O6mas XapakTepHUCTHKA Ha OCHOBAHHHM HX TIOJOKEHHA B
IMepuomraeckoii cucreme J1. M. Menaeneepa u crpoeHms aroma. [IpocThie BeiecTsa,
oOpazoBaHHbie S>THMH 3mementamu. OKCHIAB M IHIPOKCHABL YIJIEpOaa W KPeMHHA.
Baxueimne COnH VT OIBHOI H KpeMHHEBOH KHCAOT, Cunuraruas
NPOMBINLIEHHOCTE.

I'anorenst. O0Owas XapakTEPUCTHKA FaJ0MeH0B HA OCHOBAHMH HX MOJOMKEHHA B
[Tepuwonnueckoi cHeTeme aiementos JI M. Menneneesa M CTpOSHMA ATOMOB.
[TamoreHsl [IPOCTHIE BELUECTBA: CTPOSHME MOJEKY], XUMHYESCKHE CBOHMCTBA,
MoayyeHue U NpHUMEHEHHE. BaxHeilumMe cOoeIWHEeHMs IaJIOreHOB, MX CBOMHCTBA,
sHAYeHUE ¥ PHMEeHeHWe, [ a/I0reHsl B npupoae. buonornyeckas ponb ra/loreHos.

Naabkoredb:. (OO0mas XapakrepucTHKd XajibKOMCHOB Ha OCHOBAHMM  HX
noaokenns B [Nepuonugeckoit cucreme smemenTtos [l M. Menneneesa H cTpoenus
ATOMOB. XaTbKOTeHbl — TIpoCcThie BewecTea. Amiorponna. CTpoeHHE MOICKY I
Ao TPONHBIX MoaudaEait v ux ceoficTea. [lonyueHne w npuMeHeHNE KWUCAOpOAa
1 cepbl. XalbKOréHsl B MPHPOAE, HX OHOJIOTHHYECKAs POIkb.
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DJaemeAarsl VA-rpynnel. O0mas XapakTepHCTHKA ISMS8HTOB 3TOH Ipynnel Ha
ocHOoBanuH UX monokeHHa B Ilepmommyeckoii cucreme snementor /I M. Menneneera
w crpoennst aromos. CTpoeHme MONEKyJIbl a30Ta W AIOTPONHBIX MOAH(pHKAIHH
(pochopa, UX du3HUECKHE M XHUMHYECKHe CBOlicTBa. BoJOpojHEIE COEnMHEHHA
FemMenTos Y A-TpyInel.

Orcnasl asora 1 gocdopa, COOTBETCTBYIOMIHE MM KHCIOTHL. COmn 3THX KHCOOT.
CpoiicTBa  KHCNOPOAHBIX coeauHeHnid azora wu  (ocdopa, ux 3naueHue u
npaMeHedre. Azor u dochop B npupoae, HX OMOIOrHYECKas Poilb,

Fnemertsl IVA-rpynnel. O0mmas xapakTepuCTHEA 3NEMEHTOB 3TOH IPynnbl Ha
OCHOBAHMH HX nonoxenus B [epunoanyeckol cucreme anementos [ M. Mennensesa
H CTpOcHHA artoMoB. Yraepoa wu  ero annorponus. Cpoicrea  ajinorponHbix
vomihaKaAE  yraepona, WX 3HaYeHHe W npuMeHeHne. OKCHAB W FHAPOKCHIbL
VITICPOAd W KPEeMHMA, HX Xumudeckue cpoiicrsa. Con yrojibHOH H KPEeMHHEBBIX
KHCIOT, HX 3HAUCHHE M npuMeHeHne. [lpuponoobpasyviomas pons yrieposa ans
AMBOH M KPeMHHA 1A HEXKHBOH NPHPOOEL.
d-nesmeHmbl

Ocobernnocti cTpoedna atomoB d-anemenrtos (IB-VIIIB-rpynn). Mens, UMHK,
XPOM, JKEIE30, MAPTaHell KaK NPOCTbhIE BEIEeCTBA, UX (PHIMYECKHE H XHUMHYSCKHE
ceoiicTsa.  Haxomaende 2THX MeTAUIoB B NOPpHPOIe, HX I[IOIyYcHHE H 3HaAYCHME.
Coenrnenns d-318MeHTOB ¢ PAIHYHEIMH CTENSHAMH OKHCIISHHS.

NAPaKTep OKCHAOE H THIPOKCHAOE 3THX 2JIEMEHTOB B 3aBHCHMOCTH OT CTEelNeHH
OKHMCIeHHA MeTalla.

.-?r_{unu{.‘ny:ﬂquu

Konaexkunn  npocTelX  BEECTB, 00pa3OBaHHBLIX  IEMEHTAMH  Pas/IMYHBIX

IAEKTPOHHBIX ceMeiicTs. KouekiHa MHHEpPaIoB H T'OPHBIX MOPOI.

Toayaenue anaoTponueix MoanQuKkauMil Kuciopoaa, cepsl, gochopa.

NUMHHECKHE CROFICTBA BOMIOPOAA, KHCnopoaa, cepol, (ocdiopa, ranoreHos,

vineposa. OKcHAB cepel, a30Ta, Yyriepoaa, ;Keaesa, MapraHia, MeIn ¢ pasIHIHBIMH
CTEMCHAMM OKHCICHHA, X CBOlcTBa. | MAPOKCHABI cephl, XpoMa., MapraHiia,
JReae3a, MeId, ATFOMHHNAA W IHHKA, HX NOIy4YeHHE H XMMHYISCKHE CBOHCTRA.
Hacopamoptble ORLIALI

HMsyuenye CBOHCTB TIPOCTHIX BEIISCTE H COCOHHEHHH s-30eMeHTOB. Havaenmne
CBOHCTB MPOCTRIX BEUWECTE U COSANMHEHHH p-anemenTos. HMiyuenue CBOHCTB NPOCTLIX
BEIHECTE W COEITMHEHUH d-3/1eMeHTOB.

Hpakmugeckoe sanamue Ne 16

[fonyaenHe riipOKCHACE AMFOMHHNA H LUHHKA, HCCASA0BAHHE HX CROHCTB.
[Moayuenue B HCCllen0BaHHE CBOHCTB OKCHIOB cepsl, yriepoaa, gocdopa.

2. 735 Xuntus 6 cusui odtyecmeaa

XNuMi#® B DPOH3BOACTBO. XHMHYECKas MPOMBIIISHHOCTE H XHMHYCCKHE
rexnonorun. Chipbe 118 XUMHYECKOH npombsiuienHocT. Boaa B xummuueckoit
HPOMBILITEHHOCTH. DHeprus L XHMHYeCKOro nponssoicTea. Hayunsie npuHuHnb
NUMUYECKOID [MPOM3BOACTBA. 3alunTa OKPY:Kalouweil cpeasl M OXpaHa Tpyaa npu
NUMHYeckoM  npoHssoacTee.  (OCHOBHBIE CTAOHH XHMHWYECKOIO [POH3BOACTBA.
CpasHenne nNpou3BOACTBA AMMHAKA H METAHOMA,

NuMis B C&IBCKOM  XO3sHcTBe.  XHMH3allMd CENbCKOTO XO3dficTBa M ee
HanpasncHuA. PacTerHs M ODO4YBdA, MOYBCHHLIH NOIMIOIIAIDMINN KOMIIEKe. Y 100peHus
i WX KJ1acCH(HKALINA.
NHMITHECKHE CPe/ICTBA 3amMThl pacTeHuii. OTpUIaTeNnbHBIC TOCACHCTBHS PHMEeHESHHS!
NeCTHHMI0E H Dope0a ¢ HUMH, XHMH3alHA KHBOTHOBOACTRA.
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XumMHs H IKoJa0rHa. XHMHYecKoe 3arpa3HCHHE OKpYXKaloiei cpensl. Oxpasa
FHAPOCHEPBI OT XMMHMYECKOrO 3arpasHeHHs. OXpaHa NOYBB OT XHMHUECEOrO
3arpsasHennd. Oxpana armMocdepsl 0T XMMHYECKOrO 3arpa3HeHHs. Oxpana daopu 1
(hayHbl OT XHMHYECKOTO 3arpasHenns. BHOTEeXHOIOTHE H reHHas HHKECHEDHS.
XuMHS H NOBCEAHEBHAN KH3IHB YeI0BEKA. Homamasas anrexka. Mowume n
sucTAmE cpenctBa. CpencrBa OophObl ¢ OBITOBBIMH HACEKOMEIMH. Cpeacrsa
THYHOH THTHEHEBI H KOCMETHKH. XuMus 1 nHina. MapKHPOBKH YIIAKOBOK IMTHINEBLIX #
THIHEHHYCCKHX NPONYKTOB H YMEHHE HX YHTATH. DKOJOTHS JKWIHIIA. XHMHS H
reHeTHKA YellOBeKA.
Ademoncmpayuu
Monenu npou3BOACTBA cepHOM KHMCIOTEI M ammHuaka. Konnexmms yaoOpeHuii u
necTaunaos. OOpasibl cpe/IcTB OLITOROM XHMHH M JEKAPCTBEHHBIX MIPENapaTos.
Ipakmuueckoe 3anamue Ne 17,
Osnakomienne ¢ Komiekimeii ynobpeHuii ¥ necTHIINIOoR,
OssakomiieHne ¢ 00pasliaMu CPencTs ObITOBOH XHMHH H NeKaAPCTBEHHEIX
IpPenNaparos.

3. TEMATHYECKOE ITJIAHUPOBAHUE

Ilpu peamazauun conepkanms obmeobpasoBarelibHOR  yueOHOR OHCUMILIHHED
«Xumus» B npegenax ocsoeHus OII CTTO na Ha3e OCHOBHOIO obimero obpasoeanus ¢
HOAYHeHHEM cpefHero odmero obpazoBanus (ITICC3) no crnenuarsrocts 43.02.15
«llosapckoe W KOHJWTEpPCKOE [eN0» MAKCHMAILHAS yueOHas Harpyska oOyuarommxcs

cocraBnser: - 141 wuwaca, #HW3 HHX aynuropHas  (oDs3aTeNbHas) Harpyska
00y9arommMXcs, BKIOYAST nabopatopreie paboTEl M MPaKTHYECKHE 3aHsTHs, — 123
gaca.
TEMATHYECKHWIA TUIAH

’BH.&I yueOHoi paboTr ' Konmrgecteo wacos _|
L{L}*nn'ropnme s3anuTHA. Coaepxkanne odydenus k?neunanmmmu clo N
Beeaeuune ) _ 2 )

1. Opranuveckas XuMHs 60 B

L.1. Tlpemver opranngeckoii xumun. Teopus 6

CTPOCHHA OPraHHYECKUX COSOMHEHMH

1.2. llpenensHbie yrieBonopos 4
1.3. DTHICHOBbIE H JIMEHOBLIE YIIIEBOIOPOIEL 4
1.4. AueTHICHOBBIC YTIEBOAOPOIbI 4 =
I.5. ApoMarTH4ecKHe yraeBoA0pOIE! 4
1.6. TlpHpoaHbie HCTOYHUKH YIIIEBOOOPOIOR 4
1.7. TuapoKCHIBHEIE COeTHHEHHMS 4

L
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LI 8 AObLIeTHILI H KETOHBI

1.9 KapOoHOBBLIE KHCAOTEI H HX MPOH3BO/IHEIC 6
1.10. Yraesoas 6
E1_ 1 1. AMHAHBI, AMHHOKHUCIIOTHI, DEJIKH [
|1 12, AzoTcoaepiKainme reTepOUHKINYECKHE 4
COCATHEHHA. HvEISHHOBLIE KHCAOTEL
'1.13. BuoJIOrM4eCKH AKTHBHBIC COSAMHCHNAA 4
2. Ofmaa 1 HEOPr AHHYIECKAS XHMHS 61
2.1 Xnmus — HayKa o BeLecTBax 2
2. Crpoense atomMa -+
2 3. IlepuoaraecKril 3aK0H | Hepuc-zm';ecm 6
lcucrema xumuteckux anementos [ M. Menneneesa
| 7 - o
2.4, CrpoeHue sedIecTBa +
2.5 TlonuMepsl 72
b.6. Jincnepcuile CHCTEMER 4
2.7. Xumuueckue peakumuy 6
2 8. PacTBOpsI 6
-2_9. OKHCAHTENEHO-BOCCTAHOBHTEIBHBIC PEAKIIHH. 6
INCKTPOXHMHYIECKHE MPOTIECChI
2 lﬂ Kiaccudurxaumus semects. [IpocTeie BeniecTsa 6
|
2 11. OcHOBHLIE KTACChl HEOPraHUYEeCKHX 1 6
OPraHH4ecKix CoeanHeHHH
2.12. XuMus 31eMEHTOB 6
213, XuMHS B 3RM3HA obIIecTsa 3
Beero yuelHbIX 3aHSITHIL 123
KoucyabTanun 10
TpomesyTounas ATTECTAUNN B (hopme IK3aMEHA 3
O6rev 0Bpa3oBaATEILHOH HATPYIKH 141
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4 [IFPEYEHL JJABOPATOPHBIX PABOT M ITPAKTHUECKHX 3AHATHIA

|_BT-I,='{ HaumeHoBaHHE PasAENoB M 3AHATHI

| 1.1. CoppemMeHHBIE MPEACTABICHHS 0 XHMHYECKOM CTPOCHHH
OpraHMmICC KX BeINeCTs,

P 1 | MHsrorosnenwe Mogeneil  MOIEKY MpeacTapuTesieill  pasnuyqHBIX

KIACCOB OPTaHHYCCKHX COCIH HEHHIT.
|

1131 | KauecTBeHHOe orpeeneHue yriepona, BOAOPOAa H XJ10pa B OPraHHveckrx
BELECTBaX

1.2, TipeaeibHBIC YIIEBOI0POALI

32 IMonyueHre METAHA M M3YYEHHME €r0 CBOMCTB. TOPEHMA, OTHOLICHUA
‘ K OPOMHOI BOAE M PACTROPY NEPMAaHTaHATA KaTHA.

1.3. DTHIEHOBBIE H AHEeHOBBIE YIJEB0A0P0/AbI

1133  Tosrygerye 3THAEHA NETHAPATALMEH 3THAOBOID CIHPTA. BaaumopelicTeue
| 3Tinena ¢ OPOMHOI BOAOH, PACTBOPOM NEPMAHTAHATA KaJIHsL. CpaBuenue
MAgMeHy STHICHA C NIaMeHeM TIPEe/bHbIX YTIeBOAOPOLOE (METaHa, NpolaH-
| ByTanoBoii cMecH)

1.7. THApOKCHIBHBIC COEIHHEHHS

34 HM3vuenue pacTROPHMOCTH CIHMPTOR B BOIE.
OKUCIEHIE CITHPTOB PA3IHYHOTO CTPOCHHA XPOMOBOI CMECHIO.
[Moaygesne auaTuaosoro agupa. [Nonyyenne rauuepata Meau

1.8 Aabaeriibl H KETOHLI

13 5 | MayucHHE BOCCTAHOBWTEIBHLIX CBOWCTB  ANbICTHAOB. PEAKIHA
«eepedpAHOTO 3epKaiar, BOCCTAHOBISHHE MIAPOKCHIA MEaH (11).
Baanvoneiictsae dopManbaeriaa ¢ THapocy Ib(pHTOM HATPHA.

1.9.KapGoHoBbie KHCA0TE H HX NPOH3BOIHBIE

Ip2 | CpoiicTBa cnOKHBIX 3(hHpos. PACTBOPHMMOCTL 3KHPOB B BOIE H
opraHdvecKkux pactsopuTenax. CpaBHeHHE MOIOLIHX CBOHCTS
xo3sficTeennoro Meia 1 CMC B JKeCTKOI BOaE.

[136 PacTBOpHMMOCTE  pasiH4HBLIX  KapOOHOBBIX  KHCIOT B  BOJE.
BianmMoneicTBHE YKCYCHOH KHCA0Thl © MeTannamu. [lomyuenne
| H30aMHIOBOTO 3(Hpa YKCYCHOH KHCIOTHL

37 CpapHeHHE CTEMEHH HEHACHINEHHOCTH TBEPAOTO W MKHMIAKOIO
| kupok. OsmbiuieHre xupa. [lonyvenne Mbina U H3y4eHue ero
| | CBOICTB: nenoo0pasoBaHus, Peakllnii HOHHOIO OOMEHA, THAPOJIH3a,
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BEIIENEHHA CBOOOIHBIX SHPHBIX KHCIOT

1.10. ¥ raeeoaes1

JIP 3

31aKOMCTBO ¢ 0Dpa3LaMHu NONUCAXAPHIIOR.,

Q0napyxenHe Kpaxmana ¢ NOMOIBID KAa4eCTBEHHOH peakunH B
Mene, xaebe, forypTe, Maprapmse, MAKAPOHHLIX  W3ASTHAX,
KpyTiax.

13 8

Peakuus «cepeDpsaHOr0O 3epkana» TMHOKo3el. Biammoneiictsne
FAOKO3 € 2 THOIPOKCHIOM — MEIH (11 npH PasaHYHBIX
TeEMMEpaTypax.

JleficTRHe aMMHAaYHOTO pacTBOpa OKCcuaa cepedpa Ha caxaposy.
OfnapyeHHe NakTo3sl B Monoke. eiicrsmne iiona nva kpaxmadn.

LI1T.AMHHBI, AMHHOKHCA0TEI, 0CIKH

[39

T3 10

|
311 |

Obpazosanune coneil aHMaUMHA. bpoMHpOBaHHE aHIIMHA.

O0pasoeanne coneii rmuuuHa. [lonyyenue Meanoi cony raMilHHAa.

Henarypanna Genka. llpernbie peakunn Oenkos.

‘m312 |

1.13.buoaoruseck AKTHBHBIE COEIHHEHHS

OdnapyieHne saTaMuua A B noaconHesHom macne. OOHapy:KeHue
entavuHa C B sa01094HOM coke.

Onpeaenenne suTaMuHA D B pRIDBEM KHUPE MM KYPHHOM KENTKE.
HeiicTeue AMILIO3E] CITEOHEI Ha KPaxMal. HeficTeHe
JAErHIpOoreHasbl Ha MeTHAeHOBbI cuHwii, [leficTeRMe kaTtanassl Ha
HNEPOKCH, BOJIOPOIA.

2.1.XHMHA — HAYKA 0 BelecTsax

Harorornenme monenell MOleKyl HEKOTOPBIX OpPTaHHYSCKAX H
HEOPraHWYecKHX BemrecTs. Ouucrka sewecTs (PHUARTPORAHHEM H
aucrunnaunei. O9HuCcTKa BEIIeCTB NepeKpUCTaALIH3aALME.

25 .ﬁﬂﬂﬂmtphl

Oznakomnende ¢ o0pasmaMi  IUIACTMACC, BOJOKOH, KayUyKOB,
MHHEPAJIOB M TOPHBIX MOPO..

[Mposepka  nnacTMacc Ha  2JEKTPHYECKYHD  MPOBOIHMOCTE,
rOPHOYMECTh,  OTHOLWIEHHE K  PAacTBOpaM  KHCIOT, mejlo4deld wu
OKWCHAHTEIICH.

(paBnenue CBOHCTE TCPMOPEAKTHBHLIX M TEPMOTIACTHYHBIX
inacrmace. INonyywenue HUTEH U3 KANPOHOBOI HAH JTABCAHOBOM
cyoabl. OOHApyXKeHne XI0pd B MOMHBHHIIXIOPHIE.

2.6./IncnepcHbIe CHCTEMbI
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JIP 5 IMomyuenue cycrieH3HH cepbl B Kanwdosmm.

IMomyyenne 3MyJIbCHM PACTHTENLHOINO Macna U Oenzona

IMonyuyenue 3ona kpaxmana. [TonyueHnue 3018 cepsl U3 THOCY ALdara
HaTpPHA.

2.7. XHMHYECKHE PeaKiHHi

JP 6 Ilony4yenue KMCIOpOAa pa3lokKEHHEM MEPOKCHIA BOAOPOIA M
(MJIH) nnepMaHrafaTa Kajuus. Peakuuy, uiayuime ¢ oOpasosanuem
OC4/IKa, Ta3a WM BO/Ibl /UIS OPraHHYECKHX M HCOPraHHYeCcKHX
KHCIIOT. |

2.8.PacTBOpnI

113 14 ] IIpuroToBieHHe pacTBOPOB Pa3NUYHLIX BHIOB KOHIEHTPALMH

2.9.0KHACHHTEIbHO-BOCCTAHOBHTEILHBLIC PEAKIHH, JIICKTPOXHMHAUECKHE
II[H.I HEeCChl

JIP 7 BzanmonelicTBHe MeTaUIOBR ¢ 2 HEMETAUIAMH, 4  TaKkKe ©
pacTBOpaMH coJieii M pacTBOpaMH KHcIoT. B3anmoaeiicTere ceprHoil n
H30THOH KHCIOT C ME/lkH).

OKHCIIHTe/IbHBIE CBOHCTBA MEPMAHIAHATA KAJIHI B PA3THYHEIX
cpejax.

2.11.0cHoBHBIE KJIACCH] HEOPI AHHYCCKHX H OPraHHYeCKHX COe/IHHEHWI

JIP 8 IMTonmy4yenne u cBOHCTEA VITIEKHCIIOTO rasa.

CroiicTBa consanoi, cepHoii (pa3baBneHHoil) ¥ YKCYCHOM KHCITOT.
Bzammoneiicteue ruapoxkcuaa Hatpus ¢ consmH  (cyabdarom
meau (1) B xmoprnom ammorHs).

I13 15 Ilomygenwe XnopoBOAOPOAa H COMAHON KHCIOTHI, HX CBOHCTBA.
llonyuenue amMMHaka, ero CBOWCTEA.

2.12.XHMHA WIeMeHTOR

1316 | Ilomydenwe rHJAPOKCHIOB AMIOMHHAA H IIHHKA, HCCJISIOBAHHE HX
ceoicTB. [Tonygenne W MccnenoBanne CBOMCTE OKCHIIOR CEpHI,

yrnepoza, docdopa.

2.13.XHaMHH B EHIHH 00HICCTRA

I3 17 OsHaKOMIeHHE ¢ KOJUIEKIHEH yaoOpennii H NecTHMIOB.
Osnakomiienue ¢ ofpazuamMu cpejicTe BRITOBOH XMMHH H
JIEKAPCTBEHHEIX NPEIapaToB.

KOHCYJIbTAITNA

109, | Pemenwne 3anay B
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5. TIPHMEPHLIE TEMBI PE®EPATOB (JIOKJIAJIOB) 1 UHJ/IUBHUJIY AJIbHbBIX
IMPOEKTOB

LHOTEXHONOTHA H reHHas HHkKeHepHsd — TexHonorun XxI1 sexa.
HaxnoTexHOnornsa Kak NpUHOPHTETHOS HalpaBieHue PasBUTHA HAVKH M
nponseoacTea B Pocewiickoii enepanmn.
CoppeMeHHBIE METOAB 00e33apakKUBaHlA BOIEL
AJTOTPONHA METaIIOB.
AKuszne u aearensHocts . 1. Menneneena.
«llepnoauyueckomy 3aKoHY OyayIIee HE TPO3NT paspyLOCHHEM. . »
CuaTes | 14-ro 3nemeHTa — TpuyM@ poccHIICKHX (PH3IHKOB-AIepPLIHKOB.
HzoTonw romopoaa.
HMcmoapsosanue pagMoaKkTHBHBIX M30TOIOB B TEXHUHECKMX LIEJIHAX.
PeHTreHOBCKOSe HANVYSHHE M er0 MCNOABIOBRAHHUE B TEXHHKE H MEIHIIHHE.
{lnazsma — yeTBepTOE COCTOAHHE BEIIECTEA.
Amopdrbie BelecTBa B NPHPOOS, TEXHHKE, OBITY.
Oxpana OKpVIKArOMeH cpensl 0T XUMHYECKOro 3arpa3HeHHs.
FOnHYSCTREHHBIE XaPaKTEPHCTHKH 3arpasHeHHS OKpY:karollel cpemnsl.
[Tpumenenue Teepaoro u razoodpa3HOro OKenaa yriaepoaa (1V),
3aumTa 030HOBOIO JKPAHA OT XHMHHECKOro 3arpsa3HeHms.
UpyOoancnepcHsle CHCTEMBI, HX KraccHpHMKamyua M HCMOIB30BAaHHE B
npodieccHOHanBEHOH AeSTeNbHOCTH.
Kocmeriieckne ream.
TTpuMeHene CYCNeH3uil U MY IBCHIl B CTPOHTEIBCTEE.
Musepanel ¥ rOpHbIE TOPOIE KAK OCHOBA JAHTOCHEpPEL
PacTBOpBI BOKPYT HAC. THNLI PACTBOPOB.
Boga kak pearenT W cpena ana XMMHMECKOro Impolecea.
Kuizne u nearensHocTh C. AppeHunyca.
Biian ore4ecTBEHHLIX YHEHBIX B PA3BUTHE TEOPHH 3NMEKTPOIHTHYSCKOM
AHCCOUMALIMMA .
Verpanenne ®eCcTKOCTH BOJBI Ha NMPOMBITIZICHHBIX TIPEOANPHATHAX.
CepHaa KMCaOTa — «XJ1e0 XHMHYECKOH [POMBILUISHHOCTHY,
HMemonp30BaiHie MHHEPANIBHBIX KMCIIOT HA NPEANPHATHAX PA3IUYHOrO
npodimans.
OKRCHIB M COMM KaK CTPOMTENBHBIE MATEPHAIIbL.
HMcropna ramnca.
| loBapeHHasA cONb KAK XHMHYECKOE Chipbe.
Muoroaasnii KapOoHaT Kanelldsa: B NPHPOIE, B NPOMBILLISHHOCTH, B OBITY.
Peakumy ropesHa Ha MPOM3BOICTBE U B OBITY.
BuptvaneHoe MOAESTHPOBAHHE XHMHYECKHX IPOLIECCOB.
DNEKTPOIN3 PACTBOPOB 3TEKTPOIHTOB.
DNERTPONH3 PacTiiaBOB 3TTEKTPOMHTOB.
[ IpakTHHIecKOe NpUMEHEHHE 3NEKTPOIH3a. padMHUpOBaAHUWE,
raibpaHOInIacTHKa, ranbBaHOCTEIMA
Heropus noayye s M NPOM3BOACTBA ATHKMHHHA,
DUSKTPOAMTHYECKOE Noay4eHne 1 papMHHpPOBaHHE METH.
ACusHe 1 nestenbHOCTh I 381
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Pone metannos B MCTOPHM uenoBeueckoil nmeHmnzaumn. Mcropus
OTEYEeCTREHHOH 9epHOl MeTannyprun. CoBpeMeHHOE METALTYPrudeckoe
NPOU3BOJICTRO.

Hceropua oTeuecTBeHHON IBETHOH MeTaaypruu. Pone MeTamioe 1 cniasos B
HaYy4HO- TEXHHYECKOM MpoTrpecce.

Koppo3na MeTalnos H CcnocodBl 3alHTLL OT KOPPO3HH.

Hueprusie nnu OnaropoiHeIe Tas3sl.

Powxnarommpe conm — rajaoreHsl.

HceTopus mBeacKoii CITHIKKA.

HeropHs BOZHMKHOBEHHMA U PA3BMTHA OPraHHYeCKOH XHMHIL

Ansne 1 nestensnocts A M. ByTnepora.

Buranuism 1 ero kpax.

Poib OTEUSCTBEHHBIX YYEHLIX B CTAHOBIEHHH H PA3BHTHH MHPOBO
ﬂ.'ﬁl)!'ﬂlli'l'-IE'CKGﬁ XHMHH,

Coepemennbie NPeacTABISHHA 0 TEOPHH XHMHYSCKOT'O CTPOSHHA.

JROJOrHYeCKHe aclekThl HCNONLIOBAHKHA YIJIEBOJOPOAHOTO CBIPBA.

DKOHOMIYECKHE ACNEKThl MEHIYHAPOAHOTO COTPYAHHYECTEa TI0
HCTTOUIBEIOBAHKMIO VI EBUH(}[}(}RHH g ChIpbhA.

FICTOpHsA OTKPLITHA H Pa3padOTKHM ra30BbIX W HEPTAHBIX MECTOPOIKICHHN B
Poccuiickoi Penepangun.

KuMUA YIACBOIOPOIHOTO CBIPES M MOs Oyaymas npodeccus.

YrnepogopoaHOe TOIUIMBO, €10 BHAbl M HA3HAYEHHE,

CHHTETHHECKHE KAYYY KW, MCTOPHA, MHOTOOOpA3HE H NePCIIeKTHBEL

Pe3aiHOTEXHHYECKOE NPOM3BOACTBO U €r0 POk B HAYHHO-TEXHHYSCKOM
nporpecce.

('mapovHOE NPOH3BOACTEBO W POJIb XHMHHI YITIEBOIOPOIOR B HEM.

HedTe 1 ee TPAHCNIOPTHPORKA KAK OCHOBA B3AHMOBEIFOIHOIO
MENIV HAPOAHOr ) COTRYAHWYECTRA.
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6 . XAPAKTEPMCTHKA OCHOBHBIX BUJIOB YUEBHOM JESTEIBHOCTH
CTVYJIEHTOB

XapakTepHucTHKa OCHOBHBIX BHIOB
AeATETLHOCTH CTYIEHTOB

Coaepaanne
odyUeHHs
{(Ha ypoBHe VHeOHEBIX aeiicTBHIl)

Bawneiiue VMeHHe AaBaTe onpejieieHHe H ONEPHPORATE
XHMHYECKHe CRAENVIOUIHMH XHMHYSCKHMH MOHATHAMH. BEUIECTBRO,
NOHSITHHA XHMHYECKHI 21EMEHT, aToM, MOJIEKY A,

OTHOCHTENLHBIE ATOMHAA H MOTEKYTAPHAA MACCHI,
HOH. alLIOTPONHA, H3OTOLb, XHMHYECKAS CBA3L,
ANEKTPOOTPHUATENBHOCTE, BAIEHTHOCTE, CTEIICHE
OKHCICHHA, MOJIL, MOJIIDHAN MACCA, MOAAPHBII
00BeM Ta3000pa3HBIX BEUIECTE, BEIIECTBA

MOJIEKY IAPHOTO W HEMOICKYIAPHOIO CTPOSHHA,
PACTBOPSHI, 3JIEKTPOIHT H HE3ICKTPOIMT,
AMEKTPONHUTHYSCKAA THCCOUMALIHA, OKHUCIMTE B U
BOCCTAHOBHUTEIIb, OKMCIIEHUE M BOCCTAHOBIIEHHE,
TEMIOBOM 2(PPEeKT peakiini, CKOPOCTE XUMHIYSCKOH
PEaKIIMK, KATAIH3, XUMHYECKOE PABHOBECHE,
VIAepoaHbLIi ckeneT, (PYHKUMOHATRHAS TPYIIIA,
M30OMEPHSL, TOMOJIOI WS

Uenosnbiesakons DopmMyIHPOBAHKE 3aKOHOB COXPAHEHHA MAcCChI
XHMHH BEUIECTE H MOCTOAHCTBA COCTABA BELUSCTE,
YcTaHOBKA NMIPHYHHHO-CIEACTBEHHON CBA3H MEAKILY
COZIEP/KAHHEM ITHX 3AKOHOB H HATMHCAHHEM
xuMHYecKknX popMyiI H ypasienuii. YeTaHoBka
IBOMOUHOHHONI CYINHOCTH MEHISICeBCKO 1 ,
COBPEMEHHOI (POPMVIIHPOBOK NMEPHOAMMECKOrD 3aK0Ha |
. K. Menneneesa. O0bacHenne (PH3HYSCKOTO CMBICHA
CHMBOIMKHM TTEPHOAHYSCKOI TAOTHLIBI XHMHYECKHX
snementoe [ M. Menneneera (HoMepoB sjieMeHTa,
[NEPHOAA, IPYINbI) H YCTAHOBKA NMPHYHHHO-
CHEACTBEHHOH CBA3H MEHKIY CTPOCHHEM aToMa H
3@KOHOMEPHOCTAMH H3MEHEeHHHA CRONCTE 3JICMEHTOR |
o0pazoBanHBIX HMH BEIIECTE B MIEPHOIAX

H rpynnax.

XapakTepHCTHRA 3JEMEHTOB MAJILIX M DOJBLITHX
MEPHOIOB N0 X noaoxkeHuto B [epuoguieckoil
cucreme J1. M. Mennenceea




OcHoBHBbIE TEOPHH
| XHMHH

YeranoBka — 3aBHCHMOCTH — CBOHCTE  XHMMHYECKHX |
BENIECTB OT CTPOSHHA ATOMOB OOpasyrlIMX MX
XMMHYECKHX 3EMEHTOB. XapakTepHcTHKA
BAMKHEHIIMX  THMOB  XWMMYECKHX  CBA3EH W
OTHOCHTEIBHOCTH ITOH THMOIOTHH.

OObiACHCHHE 3ABHCHMOCTH CBOIICTB BELIECTB OT HX
COCTABA H CTPOEHHS KPHCTANTHIECKUX PELLIETOK.
MOpMYTHPOBKA  OCHOBHEIX  TOJOKEHHH  TCOPHH
AMEKTPOAHTHYECKOH TUCCOonManmmM U XapakTepucTHKa

B CBETE 3TOH TEOpHH CBOIICTB OCHOBHBIX K/IACCOB

HEOPTAHHYECKHX COSTMHEHHH.

MOPMYITHPOBKA OCHOBHBIX TTOJOWKEHUH  TEOpPHH
XHMMHYECKOT0 CTPOCHHA OpraHHYecKHX
cOenMHEHHIT W XapakTepHCTHKA B CBETE 3TOM
TEOPHH CBOHCTE OCHOBHBLIX KJIACCOB OPTraHH4eCKHX
COSMHHEHHI

Bawdeiimime
CBeuecTea 1
| MATEPHAILI

NapakTepHCTHKA COCTaBa, CIPOSHHS, CBOTICTB,
NONYHEHHUS H MPHMEHEHHA BakHemAxX MeTaanos (TA

| u 1l A rpynn, amOMHAHHA, JKEIe- 34, a B eCTeCTBCHHO-

Hay4YHOM npod e H HEKOTOPLIX d-2JIeMEHTOB )

H UX COSMMHEHMIA.

XapakTepUCTHKA COCTABA, CTPOSHWSA, CBOUCTE,
[OIYISHHA W MPUMEHEHHS BaAKHEHAIIIMX HEMETAILIIOB
(VIILA. VIIA. VIA rpyni, a Taxcke azora u pocdopa,
VIASpOAa U KPEMHIA, BOAOPO/IA ) M MX COSTHHEHMH.
XapakTepHCTHKA COCTABA, CTPOEHMA, CBOHCTE,
NOAYYSHHS ¥ TPHMEHSHUA BAXKHCHIIINX KIaccoB
VINICBROAOPOA0E ( 2/IKAHOB, IIMKJI0aIKaHOB, alIKCHOR,
ATKMHOB, APEHOB ) H HX HAUOOJIEE 3HAYHMBIX

B HAPOOHOXO3ANCTEEHHOM ILIAHE NpeIcTaBuTe eH.
AHanorugHas XapakTepHCTHKA BAYKHEHIIHX
IIPEACTABMTENESIT NPYTIHX KIACCOB OPTaHHH4ECKHUX
COSMMHCHHI MeTaHOIa 1 HTAaHOoIa, CITOKHBIX HPHUpPOos,
JKUPOB, MBI, anbaeruaos (fopManeaeruaos 1
alleTanbpAErnaa), KETOHOE (aneToHa), KapOOHOBEIX

| KMCAOT (YKCYCHOM KMCIOTHI, A €CTeCTBEHHO-

HAY9HOTO Npoduas npencTapuTenei APyrux Kj1accos
KHCIO0T), MOHOCAXapHA0E (rHOKO3bL), AHCAXapHIOB
(caxapossl), MOMHCAXapHUAOB (KpaxmMana i
LETIONO3EE ), AHWITHHA, AMHHOKHCIOT, OSNKOR,
HCKYCCTBEHHEBEIX H CHHTETHHECKHX BOJIOKOH, KAYYYKOB,
naacTMacc
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XumHuecknii
HibLIK M
CHMBOJIHKA

| icionbsopanmie B yueGHOI 1 Npodeccronatsnon
ACATENBHOCTH XHMHYSCKHX TEPMHHOB H CHMBOIHKH,
Hassanue u3y4eHHBIX BewiecTs mo TPHBHAIBHOW HITH
MEKIYHAPDOOHOH  HOMEHKIATYpe ® OTpaKEeHHE
COCTaBa ITHX COCAHHEHHIT C NOMOLIBID XHMHUYSCKHX
Gopmy .

OTpaskenne XUMHYIECKHX TIPOLIECCOB C MOMOIIBIO

LAMaBHAHNL YUMUUSCREAY Neaprimin il

| XMMHYeCKHe
| peaximHn

OOBACHEHHE CYNTHOCTH XHMHYECKHX MPOLECCOB.
Knaccndmkaumna xumuveckux peakLuMii no
PA3IMHHEIM MPH3HAKAM: 4MCTY M COCTABY MPOAYKTOB
H PeareHToB, TEMIOBOMY 3(eKTy, HanpasaeHH!O,
(haze. HANMYHIO KATATA3ATOPA, U3MEHEHMIO CTEMCHEeH
OKHCIICHHA 3IeMEHTOB, 00pa3yIOIIAX BeIIecTRa.
YCTaHoBKa NpH3HAKOB ODIIETO M pasliH4yHOrO B
TUMOIOr UK PEaKIIHI 118 HeOpraHHYecKoi 1
OPraHHYecKoil XHMHH.

Knacendukamas semecrs u npoueccos ¢ Tousku
3PEHHA OKHCIICHHA-BOCCTAHOBAeHH. (CocTasnenue
YPaBHEHHH peaklnii ¢ OMOIIBIO MeTONA
DNEKTPOHHOrO Daanca.

OObiaCHEHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOI
PeaKui H NOIoMKeHHa MHMHYSCKOTO PABHOBCCHA OT
Pasiu4HBIX dakTopoR

| AHMHYCCKHIT
| IRCHEPHMEHT

Brrmonnenne XMMHYECKOTO SKCIePHMEHTA B TONHOM
COOTBETCTBHH C NPaBHIAMH 0230MacHOCTH.
Habmonenue, dukcaums v ormicanne PesvIBTATOR
TPOBEACHHOTO 'EIIKGITQPMMEHTH

| Xumnueckas
| am dopmanus

[IpoBenenne caMOCTOATENBHOrO MOMCKA XHMHIECKOI
Hugopmaunn ¢ ucnonb3oBRaHHMeM PasIHYHBIX
HCTOYHHKOB ( HAYYHO-MOTIY IAPHBIX H3TaHHI,
KOMTBIOTEPHEIX a3 AaHHEIX, PECYPCOB Hureprera).
Hcnonesopanue KOMTBHITEPHEBIX  TEXHOAOTHIT
ans obpaboTku

W Tepenaud  XHMUYECKol wuHMOpMaLUMM m  ee
HPEACTABACHHA B pa3iMIHEIX (hopmax

Pacuers: no
XHMHYECKHM
hopmyiam

| # ypaBHeHHsIM

YCTaHOBKA 3aBHCHMOCTH MEHAY KAYECTBEHHOM |
KOAHYECTBEHHOH CTOPOHAMH XHMHYECKIX O0BeKTOB H
IPOIECCOB,

Pewenne pacuernrix 3anaq no xumMuueckim
(hopmyam 1 ypasReHHsM

38



. Ipodnisuoe i
| npodeccHoHankLHO

| 3HAYHMOE
| coaepwaAHHE

OOBACHEHNE XUMHYECKHX SBICHHIL,
MPOMCXOAAIMX B NpHpoae, ObITY H HA
MIPOH3BOJICTRE.

Onpenenenne BO3MOMKHOCTEH NIPOTEKaAHMA
NHMHYECKHX MPEeBpalleHdil B PA3NHIHEX VCIOBHAX,
CoOmoaeHHe npapHi SK0N0MHYECKH MPAMOTHOIO
MOBCACHUS B OKPYIKAOIICH cpene.

Ouenka BIHAHHA XHMHYECKOro 3arps3sHeHUs
OKpYKaIOLIeii cpe/ibl Ha OPraHi3M 4e10BeKa 1
APYTHE JKMBbIE OPraHH3MEL

Cobmoaenne pasni HesonacHoro obpamenns ¢
FOPKYHMH H TOKCHYHBIMH BEIIECTBAMIL,
nadbopaTopHeM 0bopy noeanueM. [loaroroska
PACTBOPOB 3aJaHHON KOHIEHTPALHH B DLITY M HA
TIPOH3BOICTRE.

KpuTHUiecKas oueHKa JOCTOBEPHOCTH XHUMHYECKOT
HH(pOpMALHK, NOCTYMAKIICH H3 PA3HBIX
HCTOYMHHKOR

39



7. YYEBHO-METOJHYECKOE
1 MATEPUAJIbHO-TEXHHYECKOE OBECITEYEHME TTPOTPAMMABI
VYEBHOHM M CLIMIIJTHMHBI
« XM H»

na oceoeHns lporpaMMel YUeOHOH AHCIATLUIHHET « XHMHA» B I'BITOY BJIATT,
peatnsvioies 00pa3oBaTeNBHYIO MpPOrpaMmy cpemHero odwero obpasoBaHus B
npeaenax ocsoenus OIl CITO ua 6ase ocHoBHOro obmero oOpasoBanus, nmeeTcs
yaeOHbIH kabuner ¢ mabopatopuedl Xumum u nabopanTckoil koMHATOIM, B KOTOPOM
HMECTCAd  BO3MOMHOCTE 0becnieduTs cpOGOOHBI Aoctyn B HHTepHer BO Bpems
yuebHOro 3aHSTHS U B MepHOA BHEY4COHOH AeATeNLHOCTH 0OVYAIONTHXCH,

lomewenne KabuHeTa VAOBAETBOPAET TpeboBaHHAM Cannrapro-
JTHIACMHOTOTHYECKHX  mpaBun M HopMatueoB (CanlluH 242 Ne 178-02) wu
OCHAMIZHO THHOBLIM 0DOPYAOBAHHEM, YKA3aHHEIM B HACTOA X TPedoBaHHAX, B TOM
HHChe  CNeUMATHIMPOBAHHON  vuebHOl  wMebemsio u CpeacTBaMH  ODyUeHMA,
AOCTATOYHBIMIT ANA BBINONHEHHA TPeOOBaHMIT K VPOBHIO MOrOTOBKH 0Dy uarmuxcs.
B kabuneTe umeerca MyabTHMeTHiiHOe 000pYHOBAHHAE, NOCPEACTBOM KOTOPOIo
YHACTHHKH 00pPasoBaTeNLHOTO Hponecca MOryT NPOCMATPHBATE BH3Y ATBHYIO
HHDOPMALMIO TI0 XMMHUW, CO3NABATE HPE3CHTALIMH, BUISOMATEPHAILT M T. [1.

B cocras yueGno-meroamueckoro u MaTepHaNbPHO-TEXHHYECKOTO OCHALIeHHs
KAOHHETA BXOMAAT

MHOTO(MY HKITHOHANBHBIH KOMILIEKC NpemoaaBaTes;

HATYPaNLHEIC O0BEKTEI, MOZENH, TIPUBOPHI 1 Habopsl 1718 nocTaHoOBKA
ASMOHCTPAMOHHOTO W YYEHHYECKOro 3KCNepHMeHTa:

HEHAaTHRIE 1 SKPAHHO-3BYKOBbLIE CPeAcTRa OOVUEHMs:

CPEACTBA HOBBIX HH()OPMAIIMOHHBIX TEXHOJIOIHII:

PeAKTHBEI

EPEHHE OCHOBHOH M MONOTHHTENLHOIN vuebHOI THTEPATYPEL;

BCHOMOTATE1LHOE 000PY HOBAHHE M HHCTPYKITHM:

OrOnHoTeuHLit hona,

B OoubauoTeunstii GoHm BxOmAT YVICOHHKH H yuelHO-MEeTOAHYeCKHe KOMMITCKThI
(VMK)., pexkomermnosaHHblie HITH JONYIOeHHBIE A7 HCTIOAB30OBAHMA B
npoeccHoHanLHEIX oOpasoBaTenkHBIX OPraHH3aITHAX, PEaTH3VIONMHK
0Opa30BATENEHYIO MPOIPaMMy CpeaHero obwero obpasoBaHnA B Npeaenax OcBOeHHs
OIT CT10 na 6ase 0CHOBHOTO OBIIETO obpaszoeaHHs.

Eubnmuoreunniit onn nononnen xumMuueckoii IHIHK/I0TEIMEH, CHIPABOYHMKAMHM,
KHHUTaMH U8 YTEHUSA 110 XUMHH.

B nponecce ocsoenns NMPOrpaMMbl Y9e0HOH AHCUMIAHHBLL « XUMHSH) CTYIEHTEI
HMEIOT BOSMOMKHOCTE JIOCTYTA K 3JEKTPOHHBIM VaeGHBIM MATEpHATAM 110 XHMHH,
HMEIOMMMCA B CBODOAHOM JOCTYNE B CeTH Hutepner (anextponrsmM KHHIaM,
parTuiyMaM, Tectam, martepuanam EI'D u ap.).



[MEPEYEHb PEKOMEHAYEMBIX YUYEBHbIX H3JAHUHU UHTEPHET- PECYPCOB

Jna cryaenToB

'adpuenan O. C.. Ocmpoysos H. I Xumua nna npodeccnii ¥ cneumaibHOCTEi
FENHUHECKOT0 npoduis: y4ebHNK I CIya. yupekaeHuii cpen. npod. obpasosanus,
— M., 2014.

L adpuensn (. C., Ocmpoysmos H. 1., Craodros C. A., Jlopogheesa H. M. TTpakTiuKyM:
yued. nocodue juia CTyA. yupeskiaenui cpen. npod. obpaszoeanus, — M., 2014,

Paopueasn O. C., Ocempoymos H. I, Cradwos C. A. Xwumus: mocobue ans
nogarotoskn Kk B3 yued. nmocobue nnsm cTym  yupexaenuwii cpen.  npod.

abpaszosanua. — M., 2014,
Laopuenun O, C., Meicosa I I Xumna. TecTel, 3amaun v ynpakHEHHA. yued.
HOCODKE A4 CTY.. yupexaeHuil cpen. npod. obpaszopanus. — M., 2014.

Epoxwn 10, M., Kosaresa H. 5. Xumusa ana npodeccewii 1 crnemmanbHocTel
TEXHUHECKOTO H SCTeCTBEHHO-HAYYHOrO npoduieii: yaebHHK ana CTya yupemxaeHuii

cpen. npod. obpazosanua. — M., 2014.
Fpoxun 10, M. Xuvusa: 3agaun w ynpakseHus: yuyel. mocobue nns crym.
vipexaeHu cpea. npod). oopasoanus. — M., 2014.

Lpoxim 1O, M. COOPHUK TECTOBBIX 3a4aHuii MO XUMUHK: yued. mocobHe 1 ¢Ty I,
yupeskneHui cpen. npod. odpazosanun. — M., 2014,

Lpoxun KO, M., Koeareea H. 5. Xumusa nns npodeccuii M crnenmaabHOCTEH
TeXHHHYECKOTO NPpOQs. DIeKTPOHHBIH ViedHO-METOMUYEeCKHIT KOMITTEKS. — M.,
2014,

Caadkoe C. A., Ocmpoywos H. I'., l'adpuewan O. C., Hykovanosa H. H. Xumus
g npodeccrii B cneuwaneHocTell  TexHuweckoro  npodws. DaexTponHoe
MPUIOKEHHE (31SKTPOHHOE y4eOHOe H3anne) ans CTVA. Y4YpexaeHHil cpen. npod.
obpasosanna. — M., 2014.

Ananpenonasarens

@erepanbusiii 3ak0H oT 29.11.2012 Ne 273-03 «0O6 obpaszopanun s PoccHiickoii
Deneparny. [pukas Muancrepersa oOpasosanus u Hayka PO or 17.05.2012 Ne
413 «O0 yreepixkienun (eneparbHOro rocy1apcTBeHHOro 0BPa30BaATENLHOTO
CTAHIapTa cpearero (moaHoro) odmero obpasosaHuay.

[lprikas MunnctepcrBa obpasopanns u Haykun P® ot 29122014 Ne 1645 «Q
BHecennu nsMeHeHni B Tlpukas Munucrepcersa obpazoeanma u nayku PO ot
17052012 Ne 413 “O6 yTeepmaennn ()eAepalbHOrO  TOCYAAPCTBEHHOTO
0OpPa30BATENBHOTO CTAHAAPTA CPENHero (nonaHoro) odmero obpazoBanus™s .

[lncemo  JlenapramMenia rocyZapcTBeHHOI NOMHTHEM B cdepe  MOArOTORKH
padouux kKampos w JIMO Munodpuaykn Poccun or 17.03.2015 Ne 06-259
«PexoMeHAanNH N0 OPTaHH3ALNKH NOMYYCHHA CPEAHEro 00lero o0pasoBaHus B
Mpeaeiax OCROCHUA OOpPasOBATENBHBIX NPOIrPAMM CpeaHero npodecCHOHATLHOTO
oOpasoBaHus Ha 0a3e OCHOBHOro oO0mero obpazopaHua C y4eToM TpeGosanmii
(henepanbHBIX rOCY/APCTBEHHBIX OOPA30BATEIbHBLIX CTAHIAPTOB H MOIy4YaeMoii
HpoheccHn MM CHENHATbHOCTH CPE/IHEro NMpo(ecCHOHATBEHOTO 0OPA30BAHIS.
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ladpuesan O.C_ ducosa I I XuMus: KHNHIa 295 Openosasarens: y4ed.-MeTon
nocobue. — N, 2012
ladpueaan . C. w op. Xamus 1 npodecchii B cnennanbHOCTEld

TEXHHYECKOTO NpodAas (3AEKTPOHHOS HPHIOKEHHE).
HHTEPHET-PecypChl

www. pve mk. ru (onammaana «Ilokopu BopoOseBsl TOpEI» ).

www_hemi. wallst. ru (OGpazopaTensHeiii caiiT An4 IIKOABHHKOB «XHMHA» ).
www. alhimikov, net (O0pasopareneHbiil CAlT IS IKOJIBHHKORB).

www._chem. msu. su (Dnexrponnas OubnroTeka MO XHMHH).

www_enauki. ru (MHTEepHeT-U3naHue o yauteneil «EcrecrBennsie Hayku»).
www. lseptember. ru (meronnueckan razera «[lepsoe cenrsOpa»). WWW.
hvsh. ru (EypHanD «XHMHA B 1IIKOER ),

www. hij. Tu Gy pHan « XMMHA 1 KH3HB» ).

www. chemistry-chemists. com (3IeKTPOHHBIN Ky PHAT « XHMHKH 0 XHMHSD ).
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