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loscnureannasn 3amucKa
Pabouas nporparva mo xemas U1 10 £1accH, HIVSAROIMETD XHMIO HA YyTIYOIeHHOM VPORHE, ABNSETCA AMAUTTHPOBAHKON H cocrantena paspaboTana
B CODTBCTCTBHH ¢ (DeJlepaihibiM TOCYIAPCTREHHEM OOPAI0BATENEHEN CTARAAPTOM obimero ofpasopanna. B Helf Taxme YMHTHBAKTCE OCHOBHBIC
HASH ¥ (onomenns [Iporpassel pasemas @ QOPMEPOBARIA YHHBEPCATLEEX Y4eHrmx aelicTBri L1x ocHOBHOTD pBWEro OOpETORAHHE, HA OCHORE
CACAYIOMIHY HOPMETHRHBIX JOKYMENTOR:
LATOC 000 (yreepsien nprkasom MunscTepeTsa ofpasoranna 1 nayky Poccuiickoii Depepamms o1 17.12.2010 Ne 1897),
2.0GpasoraTe AT TPOrPaMMa o6 meobpazoRaTeNEHOTD YUperIenna (¥TBep#ieHa nprkasoM aapextopa ot 30.08 2022 Ne 245);
3. Yuebuwl wian OV (yrsepmads npyxasom amperTopa ot 30.08.2022 Ne 245);
4. lNonosoil kanengapawi rpadix OV (yreepaan npuxasom mupextopa ot 30.08.2022 Ne 245},
B jannoil nporpamMMe NpocnemHBaeTed NPEEMCTREHOCTD MEEIY BHIAMN ICHTCILHOCTH OOYHAEMBIX, MPENYCMOTPEHHRX POTPAMMOll OCHOBHOMD
obmero o0pasoBaiNg W BHIAMH JEATETRHOCTH, OBECTCHMBAIONINY PemtHIsIID oOpasopaTenthofl TPACKTOPHH, cEAsammoH ¢ yrayGnSHEmM
nyvensen xumin. Cogepaanne gannol pafouell nporpaMysl YMRTHBAET HE TOMBKO MPCIMETIDE COMEPWEHHE H BOIPACTHRIE MCHXONOTHUECKHE
OCO0CHHOCTH oOYHECMEX, HO W OpoduiLEy MOATOTOBKY K OOYYeHHI0 B BLICINEH WKONe, B KOTOPOH XHMEA ARMAETCE npoduaHpyiome
JMCUHTITHHOH,
Teopersteckor n IRCUCPHMEHTATRHOE COAEPRAHNE KYPCA HIYIASTCH HA OCHORE
HOIHARATENLHON NESTeREOCTH 06y IAI0MIHYCH: HPHMEHATE TEOPETHUECKNC SHAHRA TOHATHH, JMKOHOB H TEOPHIl XHMUM YTIyGIENHOMD VPORHS A
NPOrHOHPORAHAA CHORCTE XHMHYeCKkNX O0BCKTOB H OOATREPKICHHE ITHX TPOrEOI0R MPH BRITIOMHENHE XEMNSECKOrD DKCOEPHMEHTS; ILTARHPOBATE K
TPOBOITHTE XHMHSECKHE SHCTICPHMERT H HHTEPAPCTHPORATE €00 PEAYAETATRL, YMETE NAPAKTEPHIOBATH H KNACCHHIHPOBATE XHMASECKHE FTEMEHTRE,
BEMECTES. M OPOLECCH NONHO H TOMHO BRIPAKATH W APTYMENTHPOBATE CBOK) TOUKY IPEHNN; HAXONTE HCTOYHMEN, [OMYYATE, HpEICTARIATH

H CODDMIATE XHMHTECKYIO HHQOPMALMED B YCTHON B THCLMERNOI petH 1 ap.



Jlannmil Kype No3BoiseT NOATCTORHTE 00V IAIOMIHNCH K OCOIHAHHOMY H OTBETCTECHHOMY BEIDOPY npapeccronansnoil MOATOTORKE K NOCTYINCHE B

BY?, B KOTOPOM XHMHL SEngeTcd npodineaol JrenHmmHoil, yenenmHomy olyqenuio B HEM 1 rribopy npodeccni.

CornacHo oOpasoBETEIRHOMY CTARIADTY MIABHEG MeTi cpedreso (moitnore) ofigeso olpaiodaius CcoCMomm:

1} B (popMHpORANENA NEAOCTHONS TPEJCTABIERAS O MAPE, OCHOBAHHONO HA MPROOPCTEHHRX IHARHAX, YMCHHEX W CO0Co0ax ICaTeIBHOCTH;

2} B npROOpETEHMH OMLITA PATHOODPAIHOH NEATENLHOCTH, ONEITA NOIHANNA H CAMOTIOSHAHNR,

3} B OOATOTOBKE K OCYIIECTEASHHIO OCOSHAHHOTO BMOODA HEAHBHAYANBHOH obpasosaTeabaoi wan npodeccnonaTbHON TPACKTODHE.

Hiyuenue xumuu wa yaupiarfunom yposne BHOCHT DOMBNOH BKAAT B IOCTHMEHHE THX Denel cpeanero (noanoro) obimero obpaloRanEs o

MpuTEaHe oOeCHET NG

1} opMupoBAHHE HAYTHON EADTHHEL MHDE HA OCHOBS CHCTEMB] XHMHYeCKHX 2HaHMl (XHMHYeckOl RapTHHEL MHpPa) kK ef HeOTheMIeMOTo
KOMITOHCH T,

2} mmpaborxe v oOYYAIOUMIMNCHE YMRHHCTHYECKHMX OTHOINSHHH H IKMIOMHYCCKH TPEMOTHOTD MOBSICHHA B ORITY M TpYIOBOH OeSTeIRHOCTH,
HPABCTBEHHOTD COBEPIISHCTROBAHNA W PE3BHTHA JIHMYHOCTH 00y E0IINKCH;

3} mOHHMARHE ODIIECTREHAOH NOTPEDHOCTH ¥ O0VHAIOIHNCH B PATENTEN XHMEN H XHMAHECKOR TPOMEIILTEHHOCTH;

4}y dopuaposanne ¥y 00 yMAKIEACH OTHOIIEHHA K XHMEH Kak posmoxioll ofnacti npodeccoRanbRofl NOOrOTOBER B NpakTHYeCcKol JeaTesHOCTH;

5) dopumEpoRaHNE YCNEMHOre YIaCcTHA B MyDIHYHOM OPEICTARISHRH PEIYIRTATOR SKCOCPHMEHTATRHOM 1 HOCIEIORITENRCKON JEXTEMRROCTH,

f) VHACTHC B XHMHMCCKHX OIHMIHAAN PavHYHGX YpoBHeld B COOTBETCTBHH ¢ WOMAEMLIMH PelyILTATAMH H ATeKbaTHOH caMoouenkod
colBCTREHHEIY BOIMOHTOCTEH]

7} HCOOMbIOEAHHC XHMHMCCKHX THAHMH ana obnacHens ocobeHHocTel 0OLERTOR H NPOLECCOR NPHPOIHOH, COMBANLHON, KVIETYPHOI, TeXHH4Yeckof
Cpeibl,

£) noamMaNHEe EHHOCTH XHMHYECKOTO SSLIKA, BRIDEHEHHOTD B BepOANbHON © 3HaKoBOH OpMAX, KAE COCTABHOH HACTH PCHCBEOl KYIBTYVPEI

COBPEMECHHOTD CITCIIHATHCTA BLICOKOH Hwﬂ.zm_..-__.._m_mﬂm__.ﬁ-—.



Obman xapaKrepueTHRa Kypo

Cogepaane yrayGnSnsoro ypea XHMHE B CPCIHCH (nonmod) rKONE CTPORTCS HA OCHOBC HIYICHRA COCTABA W CTPOCHHS BEIECTE, JARMCHMOCTIL HX

CEBOMCTE OT CTPOCHHS, NPAKTHYSCKOrD IHANCHAA ITHX cROfCTE, 4 TAKWE COOCOBOR NABOPATOPHONO W HPOMBILIEHHOTO NOJVICHIA BLEHCHITN

REIIECTS, H3YHCHUH IAKONOMEPHOCTEH XHMEUECKHX TPOIECCOB H IYTCH YIPABICIH HMH, OcHoRHLE COTEPRATENEHEE THARA paboueii mporpassb

aBewecren s — CHOTEMA JHAHNT O COCTABE I CTPOSHHN BEIMECTB, HX CBORCTRAX H DHOJOTHYCCKOM JHAHCHHIL

@ XMMUYECKAN eIk — CHCTEMA IHAHHA 00 VCI0BHAX NPUTEKAHHA XHMAYCCKHL HPOLECCOR H coocobax YIpARNSHHA HMH;

«lIpumenenue ees{ecmey — CACTEMA JHAHMI O NPAKTHUECKOM NPHMEHEHHH BEMIECTR HA OCHOBE HX cROHCTE W HX 3HaYeHHS B OnrroboH B
NpOHIBOACTREHAOR cepax;

wlfonyvente SEMECnEy — CHCTEMA THAHHIT 0 XHMITIECHHY MPORIBO/CTRENILN MPOLECea;

wHanin XUMERY — CHCTEMA JTAHHH 0 HOMEHEIETYPE HCOPraHHYECKHK O OPraHHYCCKHX COENMHCHHEN B XHMHYECEOH ToPMBEONOUHE, 4 TaRHE
VMEHE OTPE#ETH HX ¢ TIOMOIIBI0 XAMHYECKOH CHMBO/IMKH (311aK0B, hopMyn | YpaBIenuil ), HARRKOR NEPeBOli HHpOPMAHN ¢ TILIG XHMHN HA
ECTECTBEHERN 1 ODPATHO

Ko uecmeeENNEle  OMEOIMERIA Y — CHCTEMa PacalTHRX YMEHHH H HaBRMKOE [ONA XAPAKTEPHCTHEH  BIAHMOCRHIH KaHecTReHHOH H
KDIIHYSCTREHHOH CTOpOH XEMEYecERY 0DREKTOR (BCINCCTE, MATEPHATOE 0 APOECCOR),

wlcopus u RpaKmBKa) — BIAAMOCEI3E TEOPETHUECKHX THAHHA M XEMHYECKOrD JFNCACPHMEHTA KAk KPWTepHA HOTHHHOCTH M MCTOYHHED
IO HATHA.

Mecro npeaMera B y4ehuoM naane

dbemepansHEd rocynapeTaeHHL 0GpazoBATENLHEH CTAHIAPT NPELYCMATPHBACT H3YHEHHE KYPCA XHMHN B cpesel (DomHoiT) mrone KAk COCTARHOH

qacTH HpeaMeTHOl ofinacTi «ECTeCTRCHHO-HAYHHELE (IPCAMEThI

Tasman pabotasn IPOrPaMMa NPEIHATHAYEHA AT 00YHANIIHYCE, ROTOphIE REIOPATH XHMHED U8 WIVHEHHA Ha YOIyOnSHHoM Y posie.



“ITa OpOrpaMsa Mo XHMITH A cpensero (nofHoro) obumero obpasoBanis Ha VI GNEHHOM YPOBHE COCTARICHA 3 pacufra 3 4 B menemo (204 1 3a
ara ropa obyyenns). Takme OPeIycMOTPEHO HIVICHHS NPCIMETa H3 pacuéta 5 7 B Benerno (340 1 33 npa rojn ofyueHHs) 33 CYET MEUIBHOMD
ROMIIOHEHTA B MEGILX H Kiaccax xumugeckoro npoduird. Hopuqa ppemedi ana K00 TeMBL B IPOTPRMMMC VEAHA HEPES ApoE.

PeayanTaThi ocROCHME KY e

JlesreIsHOCTE yaaTead & oOyeHHs XHMHH B cpeiHell (NOnRoi) mKone N0TKHL OBITH HANPABICHA HA AOCTIGKEHHE OOYIarOUENMHCT CIEmyImHy

JHHOCTH L PETV T aamos:

1) & meHROCTHO-OpHERTAIHORHON ciepe — oCoTHanLe poccHitcKoi FPARIARCKDH HACHTHIHOCTH, NATPHOTHIME, TYBCTRA FOPIOCTH 13 POCCHHCKYIO
AHMHHECKYTO HAYKY;

2} B TpVAOBOH clhepe — 2oMOGHOCHE K OCOIHAHHOMY prGopy nansreimel obpasopaTenEHOH TPACKTOPIEA B BLICIIEH KIS, Lie XHMHT SRIICTC
npodsEpy e THeTmHHOH;

3} B nozHABATENEHON (KOTHWTHBHOH, MHTEIEKTYVAIBHOH) cdepe — puewue YOPABAATS: CROCH MOAHABATETRHOH JefTENLHOCTRIO, 20MOSHOCHE
u crocofrocmes € ODpAlOBAHHIO, B TOM YHCNE CAMOODPATOBAHHEIO, HA OPOTHEEHHH BOGH EMIHE, COTHETENRHOE OTHOUICHHC K HEIPEPLIBHOMY
OGPAIOBANMI0 KAk YCTORHKD YCNEmHOoH npodeccHORATEHOH | OGIMECTBOHAOH ACATENLHOCTH; dopyuposanue HABLIKOR FRCHEPHMERTATBHOH
H HCCTEOBATENBCKOH JCATENLHOCTH; yudcntie B MyOIHYHOM NPeCTABTCHAH PEIYALTATOR CAMOCTORTENEHDI NO3HABKTENRAOH JCATCARHOCTH;
yugemue B IPOPHILEEN OIHMITHARAY PEITHMHBX yposHel B COOTBETCTBHH © MCTASMBIME  PE3YILTATAME H AIEKBATHON CAMOOUEHKOH
COGCTBCHHEX BOIMOEHOCTEH; .

4) B cfepe yopoBsecHepEREHHE — RPUHAMUE § PEAIUIayuA QEHHOCTEH 3A0POBOID | GEI0MACHOTO 00pala WHIHN, HEATUAMUE BPCIHEX NPHBRMEK
{kypenns, ynotpebneHns anRorond, HAPKOTHEOR) OAArOIAPA 3HAHHK CBOACTE HAPKONOIHYECKHX H HAPKOTHIECKEX BEIMCCTR, cOBMOIeHHES PRI
TEXHHKH BEIONACHOCTH B NpOlecee paboThl ¢ BENECTRAMN, MATEPHATAME B Y4eOH0H {Hay=HOi) TaboPATOPHE B HA NPOHIBOOCTRE.

Memanpedstennpiau peayabramamu (CBOSHITE BEITYCKHHKAME CTYTIEHH CPEIHErD (nonHore) obiero obpaIOBaHHA KYPCA XHMEE ABARKITCH:



1)

2)

3)

UCHOABTOGARNE YMENHI B HABRIKOE PAATHHHLIX BHIOE MOTHABATENBHON JEHTENLHOCTH, MPHMEHERHE OCHOBHLIX MCTOIOR TI03HAMHA (CHCTCAMHG-
HHPOPMAUHOHHEIH ananw:, HalMOJENHe, HAMCPEHEE, MPOBCICHHE IKCHOSPHMEHTA, MONIMPOBRLNHE, HCCNEIORATENLCKAN e TelbHOCTE) 4
HIVHEHHA PASNTHYIHBIX CTOPOH SEPYEAIIEi AeACTRRTETEH0CTH;

grgdele GCHORMLIMH HETENCKTYANRHEME oncpakamy: POpMyTHPOBKE IHIOTED, AHATHS H CHHTEL, CPARNSHHE H CHCTEMATHIAINA, obobmeHue
H KOHKPCTHIANHL, BRIARICHHAE NPHUTHHEHO-CASICTREHHEIN CREICH W OHCK AAT0rog,

ROFNANHE OOREETOR OEPYRAINIEND MIPa 0T 00MeTo Yepes ocoDeHHDe K ¢l HHHTHOMY;

4) ymenue TeHEPHPOBATE HAEH B ONPENENSTE CPEICTEA, HEOUXOAMMEIS [TTH HX PCATR3ANNM,

5) pMENtE ONpEIenaTh LETH B 341441 JefTeNhHOCTH, BRiDHPaTh CPEaCTRa PELHIAIHE [ETR 1 NPHMEHITE HX HA NPaKTHEES;

&)

HCROTBIORMHNE  PASTAMHEY HCTOUHHEOR JUIA NOTYYEHHA  XHMMHHYECKOH nifOpMAIHA, DOHHMAHME 3ABHCHMOCTH CONEpEEHHA M QOpPME

apeACTARNCH A HHQOPMALINE 0T neneil KOMMYHHEAITHE W ANpecaTa,

T) jpvenue TPOAYKTHBED 0OmMATRCH W AIAHMONCHCTROBATE B Opolccee COBMECTHOH [CATCIBHOCTH, YMHTHIEITE NOZHUHR JAPYTHX YIACTHHEOR

5)

NEATENBHOCTH, HPEKTHERO PAIPEIIATE KOHGITHETSS;
somosRoecms W CHOCOOHOCTE K CAMOCTORTENLHOH HHQOPMAHOHHO-TOIHABATCILHOR JIEHTENLHOCTH, BRMOYAN YMEHHE OpHEHTHPORATLCH

B PRAIHYHBX HOTOYHHELX HHpOpMATKH, KPHTHICCKH OUEHHBATE H HITEPIPETHPORATE HINHOPMANHED, MOTYYIEMYID HE PAZNTHYHBIN HCTOYHHEOB]

) yMente WCHONEIOBATE CPEACTER HEOPMAITHOHAEIX H  KOMMYHMKAIMOHHLIX TexHomorwidl (panee — HET) » pelmeHas EOTHHTHRHEDX,

KOMMYHHESTHBHBIX M OpraHH3aiHoHHLE  3amau ¢ cofmogenres  TpefOBAHHAE  OPrOHOMHEH,  TEXHHEH DCIONACHOCTH, THIHCHET,

pecypeochiepeseniis, TPABOBLI H YTHYECKHX HOPM, HOpM HEHOPMANHOHHON De30MACHOCTH;

10) aradesue MLKOBMMH cPEICTRAMH, BKTIOUAN H #3L1K XHMHN — YMEHHE SCHO, NOIMHHO B TOUHO HINATATH CHOK) TOUKY 3PCHHA, MCHOIEIOBATE

ANPEKRATHRIC FRIKOBLE CPCACTEE, B TOM YHCNIC H CHMBOIBHEIE (XHMHISCEHE SHAKK, QOPMYIED B YPABHEHI).

Hpedsemuseat pesyibmaEmani Ay Ienns XHni Ha YrNyGIEHHOM YPORAE HA CTYTICHH CPeaHero (onmoro) obmero odpaioBanis ARIRI0TCA:



1} saauue (Rowioanue) XAParmepnsx APUSaKos SO eI CUMUYECKUT RONSMWE, BCIICCTBO, XHMHYSCKHA JJEMCHT, ATOM, MOIEKYIa,
GTHOCHTEMEHLE STOMHLE M MOMEKYANPHEIC MACCHL, HOH, H3OTONBL, XAMHYSCKAd CBAZL (ROBAISHTHAL MONAPHAR W HCOOIAPHAS, HOHHAA,
METAIUTHNCCKRS, BOOOPOJIHAR), MSKTPOTPHUATENRHOCTE, AMNOTPOHR, BANEHTHOCT, CTEMEHs OKHCICHAN, MOIh, MOMAPHAR MACCA, MOTApHLI
ofLeM, PEMecTBA WOHHOTO, MOJEKYISPHOre H HEMONEKYNRPHOTO CTPOSHHA, pacThop, AMEKTPOJIMTEL H HEAMEKTPONHTEL, 1SKTPOIRTHYeCKAN
JMCCOTMANME, THOPOMHE, OKHCITHTENE # BOCCTAHOBHTENL, OKHCICHHE H EBOCCTAHORICHHE, MNICKTPONRG, CROPOCTE KHUMUYECKOH PeaKiHl,
KATANMIATOPH M KATANHS, OOPATHMOCTE KHMPHECKHX Peaxipti, XHMHTIECKOS PARHOBECHE, CMEIEHRE pAEHOBCCHS, Temoboi sduexT peakiuy,
YrACPOAREIR CKeneT, HyHKUHOHATRHAN IPYINE, H20MEpHR (CTPYRTYpHAL H NPOCTPAHCTREHHAA} H TOMOMOTHE, OCHOBHBIE THITE {cocnrHeHna,
PALIOWENNS, JAMEleHnd, obMeHa).  BHAL (rEOpUpORAKNE W JETHAPMPOBAHHA, (WIPATAIMH ©  MCTHAPATALNH, HOMHMEPHIANE
il COOTHMEPRIAITNY, TOMHEOHISHCAINAE W HIOMEDHIMIHH, KATATHTHYCCKHC W HCKATANHTHUSCKHES, rOMOTEHHRC © TeTEpOreHHER) H
PASHOBKIHOCTH ((PepMERTATHBHEIE, TOPEHMS, STCPRpEKANENT, KPCKHHTL, PHOOPMHHTA)  PeaKiHA B HEOPTAHHMCCKOH W OPraHHYCCROH NHMHN,
TOTHMEPEL, BHONOTHYECKH AKTHEHEIE COEMAHCHHA,

2) BulAENENTE FIEUMOCETTY XUMHECKUX popsrd U oD BRCHEHT COCTABA, CTPOSHRE, CRBOHCTH OTIENEHRIX XHMHHECKHR OOBEETOR W ARIIEHHE;

3} mpuMenenue OCHOBNBY AOTONCENUT  XUMUNECKIX megpuil. TeOPHH CTPOCHHE aroMa H KAMHUECKOH CRAIH, TCPHOMHTECKOr: JaROHA
H NEPHOJHYECKDH CHOTEMB] XHMHHCCKHY MIEMCHTOR J1. M. Menneneesa, TEOPHH HIEKTPOTHTHMECKOR JHCCOMHAINE, HPOTOHHOH TeOpH#, TEOPHHE
CTPOSHHA OPTaHH9ECKHY CoOeIMHENHTl, IJANOHOMEPHROCTEH XHMHEECKOH KHHETHEN — 008 GHATHIA COCTABA, CTPOEMHS W CROHACTE BEIICCTR
H ITPOTERRHIA XHMEHCCKHEN PearIisii;

4) pmenie Kraccuupupocans HEOPrafnHHCCRAC B OPTaHTTeCkRe BEMECTER

[0 PASIHNHBM (CHOBAHHAM,

5) pOrANOSTENIE KIEEMOCEATER MOHTY COCTAROM, CTPOCHHEM, cROTCTRAMM, TPAKTHUECKHM NPUMEHEHHEM H NONYHCHHEM BRSHCHIINK BelllecTR;

i) INAHHE OCHOE XEMUNECKOU HOMEHKTImypL (TpHBHATLHDHE W MERIYHADOIRCH) N pMenue HAIBATE HCOPTRHRTECKAC W OprasdTecKHe

COSJMHCHHA 00 (opMyne, B HaobopoT,



7) onpedenente; RANSHTIOCTH, CTENSHN OKHCACHUA XHMAISCKHX ITEMEHTOR, IAPHI0E HOLOE, BROOE KXHMHYCCKHX cryIcH B COEIHACHHAX A THIIOB
KPHCTALHMCCKI PEIIETOK; NPOCTPEHCTRCHHOTO CTPOCHHR MOICKYT. THITA FHAPOIHIA B XSPAKTEPA CPEIEl BOIHRX PACTROPOR COACH, OKHCIHTCIL
H BOCCTAHOBHTENR; NPONSCCOB OKHCHCHHA H BOCCTAHORIEHWS, NPHHALICHHOCTH BEIIECTE K PAsnHuHEN  KIZCCaM HEOPTARHTECKHX |
OPTAHMYECKIK COIHHENRIT, MOMONOTOs H HIOMCOL, THIIOR, BHAGE I pasnHoBmanOCTEl XEMHEYCCKIX PEIKIINR B HEOPTAHEYECKoH B OpraHHYecKoH
XHMEH;
B paseritte Xaphasme prsoeans,
— &, P~ W d-3NEMEHTH 116 WX MONOFHEHHI B IEPHOTHYECKOH cueTeme J. H. Menneacesa;
_ oBIIHE XHMHSECKHE CBOHCTEA IPOCTRIX REINCCTE — METALIDE H HEMETaNnos,
— XHMHMCCKHE CBOHCTRA OCHOBHLIX KACCOR HEOPTaHHYECKHY H OPraHn1ECckHE coeMHECHIH B Inane obmero, 0COBSHAOrD M &/ MHIEYHOTD,;
&) eRACHEHIE.
— ARHCHMOCTH CEOUCTE XAMHHMECKHK JMEMEHTOR B HX COLIHHCHHI OT NON0ECHHA JICMEHTA B meproguieckoil cucreme [, M. Meanenersa;
~ IPHPOIE XUMHSECKOH cRAN (HOUROH, KOBATEHTHOH, METALTHYECKOT, BOJOPOTHOH ),
ARMCHMOCTH CBOMCTR HEOPraHAYecKHY M OPIAHMYCCKHX BOLECTE 0T X cocraba B CTPOSTE;
— CYUHOCTH H3YHCHHEL BHI0B XHMUYSCKHX peakiiil: MeKTpoanTH geckKoli THCCONRAITHNE, HOHHOTO O0MEHA, OKHCIHTEIRHO-BOCCTAHOBEHTCARH LI,
— BIHAHHS PALIHIHLI (AKTOPOE HA CKOPOCTE XHMHYCCHEON PCakiHE H HA CMELISIHS KHMHECCKOTD PABHORCCHA,
— MCXAHHIMOB OPOTCKAHMEA PEAKIDTH MERITY OPraHNYeCKHMH H HEOPTIHHMECKHMH BEIECTHIMM,
10) vmermie;
— COCTABAATE YPABHCHHA OKHCIHTENEHO-BOCCTAHORHTE/IRHEN PEAKIHE ¢ MOMOMLID METOE MEKTPOHHOTO DLIANCA:
— MPOROIATE PACHETH 0 XHMHSECKAM (OPMYIan | YPABHEHERAM,
~ MPOBONHTE XMMHYECKEH skclepHMeHT (MA0OPaTOpHLIE W NPAKTHUCCKHC paborw) ¢ colmonenned Tpehosamul K mpapiitad TEXHHEH

fGesonackocTil OpH patore B XHMEMCCKOM KabHHCTE (1adopaTopi).



ComeeasaHie Kypea
Kype uéteo DendTes Ha [ABe SACTH COOTRCTCTREHHO FOAM obyvemiA; opranmseckyo xumue (10 grace) u 00myo XeMrio (11 xmacc).
Kype 18 xnacca HAMHHACTCA €O SHAKOMOTRA ¢ TIPEAMETOM OPrAHHYECKON NHMEH, H3YHMCHEA TCOPHH CTPOSITHI OPTANETECKUY CORMHHEHMI A M.
Byrnepora H THODHAMIALNNH ATOMHBIX opSeraneil, 3areM paccMATPHBARTCH pnaccHMKAIAE  OPrANAYECKHX COC/IHHCHHNA, OPHHIHTE X
HOMEHEIATYPEL, 8 TAKKE KTacCHPHEANMA Peaknni OPranHCCKOR XHMAH.
TepsonaualLHLE TCOPETHUCCKNE IHAHKA fanes MECTOKPATHD JARPEIUEIOTCH W PAIBHBANTCH [IPH H3VHCHHH ENACCOB OPrafHMecKH) COSNHASHNE OT
YIAEHOAOPOA0E 10 AI0TCOIEPHRANIHY coOEAHHSHHR H NOTRMEPOE.
Takoe NOCTPOSHHE KYPCa NO3BMIAST B OOMHOA MEpe He TONLES MUPOKS HCTONRIORATE NEAVETHBHBIL MO0 B 00y eHHH XHMWH 10 xmacea, HO H
PCANHICBATE MACH) TEHETHHECKOH CRRIH MENTY KIACCAME Op1anH QECKIN COCTHHEHHE.
Cheoboe BHNMAHKE § KYPCE OprannHeckoil XHMuH YISReHD CIOHHEM 14 NOHHMAHHA BONPOCEM: BIAAMHOMY BIHAHHEK TOMOD B MOIERYIAX, B TOM
YHCHE A NpeIcKasaHns CROACTR COSTHHEHHH, MCXAHMIMAaM B 3AKOHOMCPHOCTAM DPOTEKARA XHMHYECKHX peakinil, vro neolxoEaMe and
MPOTHOZAPOBATHA TPOAYKTOR; NPeCTPAaRcTREHHOMY CTPOSHHID YTASROL0B, AMUHOB, AMHHOKHCIOT, GonKOs H HYKNCHEORED KRCIOT.
Kype I xnacca waHHASTCS ¢ PACCMOTPEHIA CHOHHOTO CTPOCHHA ATOME Hi OCHORE KRAHTORO-MEXAHHYECKHX MPEACTARTEHHA O CTPOSHEN Cro AP H
WIEKTPOHHOR 0DOTOMEN, 8 TAKWS A/EPHEX peaximil. Takas TeopeTwveckas Daza NOIBONACT Ha APYTOM YpOBHE HIYHHTE neprROIHYMeCKHl 3aK0H °
OePHOAMHECKYID CHCTEMY XHMWIECKHX snemerTop JI. M. Mengencesa B cumie padl OOSHWTE €00 HayyHe NOABME, HA HECKOIBKO mecaTHaeTail
DIEPETHBITICTC HAYSHYI MEICHE.
JaTeM M3YYAETCH CTPOSHHE BENIECTBA, OCHOBHELIS THITRL CHMEMECKON CHAIH. SHANMS VUAIMKCA «XHMAW B CTATHKCH [0NONHAKTCA CBENEHHAMH O
KOMILIEKCHEX COCIAICHERX W IACHepeHEX creremax. JlornsHo fanec pacCMATPHBANTCH TAKHS FOMOTEHHBE CHCTEMEL, KAK PACTROPEI H cnOCoOh!
BEIPAMEHNA KOHIEHTPAIE B HEX.
HayucHHe OCHOB XEMHIECKOH TEPMOJHHAMHKH, noEmTHil 08 JHTANBIAH B SHTPOIHIL, 3aKoHos ['ecca, MO3BONAIOT HA fHonee BLICOKOM YPORHE HIYHHTE

TAROHOMEPHOCTH NPOTERAHMA XHMHYCCKAR peakimil B GHIHKD-XAMETECKHX (POIECCOB.



KpMpYeckse PCakiiiy B PACTEOPAX PACCMETPHEAIOTCA TAKHE HA HOBOM TEOPETHYECKOM YPOBHE NOCie RREIEHHA NOHFTHA O BOIOPOIROM NOKASHTENS
H HIVICHHA TPOTOTHTHIECKOH TeOpHH KHCIOT H ocroBauril. OB0GIHATCH CREIENHE O HEOPrAHHYECKHN H OPTaHNYeCkiy KHCIOTAX H OCHOBAHHAX B
CRETE MPOTOAHTHYECKOH TOOPRE 1 TEOPHH IMCKTPOI HTHGECKOH THCCOMALH, 4 TAKAE CONEH B CRETE TEOPHH MEKTPOTHTHYECKOH THCCOUHAHH,
OreneieHAS AR NOCEKIISHA OXMCTHTENRAO-ROCCTAHOBHTENRHEM [POLCCCAM, B TOM THCNS  METOOAM COCTABNEHHA YPARHEHHH H JNeKTPOIHIY,
KOTOPHME BawHEl [UIH YCIemnod cIadH HTOMOROro JKiaMens. Bonsuioe nERManue B yrofl TIARe VASNCHO W XHMHYECKHM HCTOMHMEaM Toka, D3
KOTOPEIX CAOAHO IPEICTARKTE CORPEMEHHOE ODIICCTRO,
WHMIS HEMETANIOR H MCTALIOR, DAKIEHITAX NPEICTABATENEH FTHX KIACCOR BEIISCTE H HX COSIHHCHHI HIYHReTCE B CHCTEME (cocTan ++ CTPOCHHE
— CHOMCTRA «» [PHMEHEHHE ++ NOIYYSHHE +* HAXOWICHHE B NPHPOZE) H  PACCMATPHBCTCA B ENHNOH CBAIN OpraHHYeckol H HEOPIEHHYECKOH
xivpn. Taxum ofpasoM peamisyeTcs TIaRHaR HOES Kypea — GIHECTEO JRHBEOMD W HEHHBOID MATSPHAIBHON: MHEPA, OTHCHIBAEMOTO  OOUHMMI
TAROHAME XHMWH.
PackphlTh POME XHMHSECKOH MEYEH, KAK TPOHIBOINTENEHON CHIL COBPOMEHHOTO ofINecTBA NO3RONAET [ABR Sapcpamiad kype 11 macca X
i 0bIMECcTRO b,

Opranmveckan xumud. 10 Kaace
TEMA 1. HAYAJIGHBIE TOHATHA OPTAHHYECKOH XHMHH
(1318 u).
[Mpeamer opragmeckoil suvag. (pranmeckie BemecTia. Uro FayuaeT opragudeckas xunos. KpaTiomil omeps PassnTHA OpralHIccrOn XHMEH.
Cpandenne HCOPrAHHYECKNX H OPraHHYeCKHX BCUIECTE. CroocofHOCTE ATOMOB VINCPOIA COSTHNATECA B PEuTHHUHEE [ENH. YTNeRONOpONs H HX
npoH3somEse. [lopsTHe 0 saMecTHTENE,
Teopns cTpoenns opragntecknx coeyunenwii A. M. byraeposa. Monathe pancameocTd. Paboter @, A, Kexyne. Pome A. M. bytneposa 8

COYIAHHE TEOPHH CT]HEHRA OPraHHIECKEX coemmuennii. EE 0CHOBHRIS NONOKEHHA.
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[IpHs e MEOrOOGPAIHT OPTARHYECKITY COCIHHEHI ofpasonamne oNMHAPHLIX, TBOAHED H TPOAHEX CBAICH MCHLY ATOMIAME YTIEPOA. Hromepu.
DIMIHPHISCKad, MONEKYIAPHAR H CTPYRTYPHAR drOpMY TRt OPTEHHMCCKHN COSTMHCHHIL.

Komnenums (MOpHIMAUHE aToMunix opiuraseii. Crpocnue atomd yriepoaa: 5= H p-opiutany, THOE BX reOpramsamm. Obpasopanie
EORANSHTIEES crsell, DNCKTPOHRAR W ANEKTPOMHO-Tpadiyeckas HopMyNE aTOMA YIIEPoIa.

Kocenfis Kauns 0prangaeckix coeTHHennii. Kaaccr{uianis o MEMCHTHOMY COCTABY: YIIEBOADPOALL, [AI0TeH-, AI0T- H KHCAOPOJCOIepHantHe
OprafH4eckie COSHAHEHM.

Knaccnduicauna 0o ¢TPOSHHI YIASPOIHOTO CRENSTA: AMHKIHHECKHE 1 UHKNEAecKH: (kapbonHETHYECKHE H FeTepOlIHEIHYECKHE ) OPTaHHSCCKHE
BELIECTE,

Knaccrdranng YrnesoAopoIos: peIe L. {AmKAnL] 1 IMKIOATAHE ), HENPSIEIhHRIE (ANKEHE], ATKREEL, ATKAIHCHE ), APEHEL.

K naceuQMICAING OPTAHIMECKNY COEAHHCHAH 10 TATHTHIO YIEIHOHANLHLD TPYOT (FHAPOECHIBHES, KapOoHRIRHAL, EaPOORCHILEAL, HATPOrpYIIE,
amitorpynma). CoEpTet. Ategernus. Keronsl KapboHOREE KRCTOTH. HuetpocoeiHHEHHA, AMHHEL

TIpHBIHTT HOMERKIATY Pl 0PTARNcCRHE coeunenmii. [loparae o xumHdeckoil HoMeHknarype, HoMeHERATYPa TPHEHATEHAR {HeTOpHUECKaR) 1
PALHOHATRHAN.

MesIVHApOIHAL HOMEHRIATYPA OPTaHHIeckHx Cocum penpli — [UPAC, [TpeHIHTE COCTABIEHHS HAIBAHHA OPrGHNHECKOrD CORMHHEHHA N0
nosennarype IUPAC,

KascondEEANNA PEAKIN B OPraga-eckoil XuMmm, [Mousgmue o cyberpare u pearente. KnaccndEKanks peakiiil 0o cTpyETYPHLM WIMEHEHHAM
REMECTHA; TPHCOSTHHCHIA (B TOM THCIE NOTHMCPHIAINH, OTMETUICHEA {3MeMEHEPOBARTA), JAMEMEHET W HIOMEPHIALHH.

[TOHATHE 0 FOMO- B FETEPOTHTHHECKOM PAIPHEAY KOBATCHTHON CRAH, anexTpodumax # ayEneodumnax.

KnaccHpuranis Peakimil [0 THEY PCAKIMOHHELX SACTHIL PAIKAIhIELE, ITeR PO IALHEL B HYETEOQHITEHEIE.

K naccrdpusatiid peaktimil o HIMCHEHHIO CTemeHedl OKICICHIS: OKHCICHIA H BOCCTAHORIGH A

Knaccrduranns peasiiiil mo YacTHLIM [PR3HIKEM, raforenHpoBinie H JETAnCreHIpoORAHEe, FHIPHPOBAHME W METHIPHPOBAHHE, THAPATAIHRH H
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NETWIPATANNH, THAPOTATOrCHAPOBANHE | Oed HAPOTATOTEHHPOBRHAE.

HMemoucrpamin, Konnexmna OpraHHueckiy BECCTs, MATCHHATOR H wamesaii w3 mink, [apocTepinensie i ofBEMERE MOZeTH (Moacan CTioapTa—
Bpuriefia) STanona o AnsTHiosora aduipa, OyTasa B WI0OYTAHA, METAHA, STHIEHA H ALCTHIENA. RaanmoneficTBe HATPHA © TAHGAOM, OTCYTCTRHES
prapMoneficTRAs ¢ JHOTHANORRMM fmpos. Molens OTTATKHBAHHA raGpumEx opbuTanei (IEMOHCTPANHA C TOMOUIRK BOTIYITHELR IAPOE).
TemoncTpaimonnas Tafumua ¢Pasananie redpuiiLe cOCTONHAS ATOMH YEIEPOLAR. Ofpasn OPrasHYeCHX COSTHHEHHH patioiHEX KI4CCOD.
Mogenn opragideckds COCIHHEHHT © pasiHTHBIMM yHENHONANEILIME TPYIIAMH. Topense MeTana WA NPONaH-OyTAHOBOH cMecH @3 TAa30RDI
famuranky. BIpuE cMECcH MEeTaHa ¢ XNOpoM. OifecnBECMMBARHE OpOMHOH BOIED ATHACHOM. HenoaHMePHIATHN NOTHITHISHL TMomyueane STHAEHA
MerHIpATATAER STAROTA.

Nadoparopustii onerr. Harotosnende soneneil MOneEy T — NpencTapuTefsell pasmniHAEX KIACcon OprafHueckHy COCIHIEH R

IpaxTageckan pabora 1. KasecTBeHHET AHATHS OPTaHdIecKiy coeJHHeHHI.

TEMA 2. UPEAENBHBIE ¥TJEBOJOPO/bI (519 )

ANKARBL. VIEKTPOHHOE W IPOCTPAHCTREHHOS CTPOSHHE MOJCKYIEL METIHIL. IoMOTOIHYECKR PRI aikaHos | WX Hiomepua, [TpocTpancTReHHOS
CTPOSHHE MOIEKYT ATKAHOR (B TOM HHCTE H wonpopuepel). HoMeRETaTY Pl ANKAHOB.

[IpoMermientre cNoco0nl MOAYICHHA WIKAHOR: KpekHHT HepTEIPOIYKTOR, PEAKHT ATKHIHPOBARNA, [OTYICHHE CHETETHYCCKOIT DeH3uHA,
HAPEBIHNEG VIIEPOIa B arMocepe BOAOPOIA. JlaBopaTopHsic CHOCOOL NOMYHEHHA ATKAHOR PEAKIHE Bropia, mHpoaEs concii kaphDHOBRIX KHCIOT
CO TIENOMAMH, TRAMUIES KapORa amoMHRHE.

Piraeckne ceolicTra anxanon. BianMADE RIHAHNG ATOMOB B OPTAHMeCiH. MOTERY T [MomoARHTENLEE B OTPHUIATENBHEE HHIYETHBHRE JquperThL.
[poraos peaKmmoHHoil  COOCODHOCTH  ANKAHOE. MexagmiM  peskimil  pATHELIRIONe  3aMElICHHA PeaknHH —PAIHKATEHOMD  SEMEINENAL
FANOrEHAPORAHNE W HHTpoRaHHE. Peakmni NerHIpHpOBHHA. Peakuun oxpenenmd, J[pyrie peakiuy ¢ paipyIiicHacM YIIepoTHo# nens. [pumencnne

AKANCE HA DOHOBE CROACTR,
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HMukaoankaas. [oMOMOCAYSCKHE PAX H CTPOCHAS UHEIOAKNAHOD. Hx moMenxiarypa B atoMepud. [TORATHE 0 NPOCTPAHCTREHHOR HIOMCDPHH.
Kompopmepst UHEIOTEKCaHA,

Crdcos TONY9CHRS HKIDANKAHOR: PERTH{MKALN HedTH, KATANNTHEECKOE NeTHAPHPORIHNE SPEHOB, RHYTPHMONCPY THRHAL Pedkllng Bropua.
DHAHIECKHRE B XHMHYECKHe CRONCTRA INETOAKAHOE (PCAKIMA NPHCOEIMHCHHA B aneimenna), [Ippvcnenne THKT0AKAHOE.

Jemoncrpaunn. LlapocTepmueaLie MOJeTH MOIEKYI ANKAROR TR HUTOCTPALEH cpoBonHore ppamennd Bokpyr caxan C—C, & Tacre sachosEnnoi
W zaropuoreHHoil kondopmanmii srana. [loryacHie MCTAHA B ANCTATA HATPHA H THAPORCHIA HATPHA. lopente MeTana, nponal-0yTAHOBON CMECH,
napafisa B YCHOBRAX H30LITKA B HEJOCTATEA KHCIOPOIA. Biphin CMECH METAHA C BOLIYXOM. OTHOmCHME METAHA, OPONAH-DYTAHOBROHE CMECH,
GemInEa K Gposuoil none 1 pacteopy KMy,

Jlatoparopusie oneres. HaroTommenne mapadHHEPORATROR fyMari, HCnLTanne eé ceoficTs (OTHOLICHAS K BOAC H KEPY). Obnapywene BOJEL,
Cada, VIMEKHCIOD 1H38 B IPOAYKTAX FOPeHHs CBEHH.

TEMA 3. HEONPEAEJNLHBIE YTJIEBOJOPOAI (13/22 4)

AJKens. DIEKTPONHOS H NPOCTPAHCTBEHHOC CTPOCHHE MONCKYNB FUHICHA [oMomoruseckdil pan 1 HIOMEPHA AMKeHOR (YTICPOTHOIO CKENETA,
FEOMETPITHECKAT WIH YUe-Mpane-HI0MEePRE, TOI0HEHRS TROTHON CRIH, MeREIaccopan). HoMenkmaTypa arkeHos.

TpoMETILTesEbE CHocobE IOTyIcHs ATKEHOB. KPEKHHI AIKAHOE, BXOLAIMEX B COCTAR HedrTH M OOMYTHOTO HelpTRHOTD a3, JerHIpHpPOBAHHE
OpeaIbALN YIIEBOA0POI0s,

HNaGioparopise cnocofis TONYICHHA AMKEHOR: PEARIAR STHMHHHPOBARHL (meranoreHHpoBAHWE), NETHIPATAIEA COHPTOR H JIEFAN0TeHHPOBAHHC
MATATOTEHANKAHOR, 8 TAKKE IerdIporaloreHHpOEAHRE TANOTEHONPOR3BOHEN TPEACTEHBX YIACBMI0POI0E. [Mpaauno Jafinena.

thuandeckie CEOicTRA ANKCHOB,

BaaiaMioe RIHAHAE ATOMOR B Opramgeciunx Moncrynax. Mesomepinii apdrerr.

[pornes peakiponnod cnocofnoctn amkenos. Mexammis peakipil 3K TPOfHILHOT0 NPHCOSTHAENNA.

Peagius OpHCOSIHHEHMA ANKEHOB: TIANCrEHHPOBAHHMS,  FHAPHPOBAHHE, rUAPOTAIOrEHHpOBARNE, THAPATAIHA, nonuMeprianus.  llpasuno
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MapxkoBHAKDEA, PeakiHl OKHCICHRA ANKCHOB KMn0), (peaxiust Barnepa) g oaH0H # COPHOKHCIOH Cpeic. [TpHMeHeHHE ATKEHOE Ha OCHOBE CROMCTE.
BiicokomoieKyIAPIEE cOSTHIERRN. CTpOSHHe NOIHMEpOR: MOHOMED, TIOTHMED, IMCMEHTIPHOE IBEH0, CTEMEHE MOMNMEPHIAHH.

Jinncinbie, PARRCTHAEHHEIC B CETIATHE (CIIHTRIE) TONMMEPLL. CrepeoperyASPHEE M HECTEPEOPCTY IAPHEIE MIOTHMC[HI.

OTHoIeHHe TOMHMEPOB K HAMPEBAHEIO: TCPMOMIACTHYHEIS H TEPMOPEAKTHRHARE MOTHMERR.

[MomHMepsl Ha OCHOBE ITHASHOBEX YITIEBOA0POIOR W HX TPOHSBOMHEL: TIONHITHICH, NOIHIMIIHICH, HOTHTETPad TOpITHIEH

H IIONTHBHHRITNOPH,

Ankapwenss Knaccnduxanus mMeHonsIX YIACBOAOPOIOR: HIOTAPOBAHHEIC, KyMYIHPODAHHEC I CONpAREAHRIC,

HosmeHETSTYpA W H3IOMEpPHA JHCHOBWX YIJIEBOOOPOADE (MeWRNACCOBAA, YIIEPOJHOND CHENeTd, BIANMHOTO MONOKEHHA KPaTHMX CBAICH,
reOMCTPHHECKANR ).

Crpoedne conpRAEHIBIX ANEAIHEHOD.

CriocoOsl oy e ANKATHEROR: ISTRAPHPOBIHHE AMKAHOR, PEAKINA Tefenesa, ACTHAPOTANOTE HHPOBANIEE THTATDICHLKAHOE.

(DEIHMCCKHE CBOHCTEA IHEHOBBMX YIEROJOPOOE. XHMHUECKHE CBOHCTEA NHCHORRX YTACBOSOPOIOR. PEakilHn MPHCOSTHHCHAA, OKHCIEHHA H
NOTHMCPHIANHE — 1 0cOGEHROCTH HX TPOTERAHHA, HaxoxIcHHe B TPHPOLE B IPHMEHSTHE ATKAIHSHOD. Tepness:.

DpacroMeps. HATYDANBHEGE Kayuyk, Kas OpoIykT NONAMEPHIANEH HIOHPEHa. CidreTiueckne  kayvaykn: Oyragmedossi maysys (CBE),
JIHBHHATORGG, HI0IPEHOBEI, XIOPOIPEHOBETH, GyTaaHeH-CTRPOIBHEN. ByIKaHmsanms Kay TyKoB: peidHEl | ADOHHT.

AJIKHHEL. YIEKTPOHIOE B MPOCTPANCTREHANE CTPOCHHE MOICKY L] ATIETHIEHA.

["oMonormyeckiil pal ¥ HROMEPHA AMKHHOR (YIICPOIROTY CRENETA, NOAMKSHHA Tpofisoil cnasu, Mexmacconas). HoMEHETATYPE ATKHHOE.

Crnocofisl  MOAYMCHMA AIKHAOR. NHPONHI MeTaHa (B TOM 4HCTE H OKHCIHTCABHED MHPOTHS NPHPONHOre rasa), EaphHmann  MeToq,
NErHIPOranoreHHPOLARHE UM AI0TCHANKAHO, EIAHMOCRCTRHE COMei ANETRNSNOBRX YIIERONOPONOR (AUETHIEHHIOR) C FAN0MCHATKAHAMM.
OuIpccEne CBONCTES ANETHACHOBHIX YTIEBONOPOAOE. XNHMHHeckAe CcBOHcTBY. Peakuu NpHCOSTHHCHHR (rHapHpoBaHHE, AAOTEHHPOBAHHE,

HAPOTATOTeHRPORARNE, THOPATAIMA, TPHMCPRIHA aneTrnena). Peampas Kyueposa m mpasane Dnerexosd. Kecnorhele cBORCTBY amxHHOB.
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AleTHacHRIE, OXBcTeHRe atkanon: pacteopos KMnly # ropense.

(BnacTn MPHMENERHA ANCTIISHA HA OCHOBE ET0 CEORCTH, [TpuMcHerne roMonoToR aueTHneHa. [lomsepel ia 0ocHORE ANSTILIEHA. BuHHIANETHICH.
Jemoncrpamen, OFsEMABIE MOICTH Yuc-, Mpanc-HIOMEPOR ATKEHOD. [Tonydedde ITHICH H3 9TAHONA W JIOKAATENRCTBO CIe HENpeacisHOND
cTpoeHns (peaxiil ¢ GpoMHOH BOJIOH H PACTROPOM KMnOy). OfccipednBaiie ITHIcHOM DPOMHOH RO I PACTROPA NEPMAHTAHATE KIHA. | operne
sreienn. BaanmogsHcTeHe ATKAHOR H O ANKEHOE C KOHIEHTPHPOBARACH CepHOA KHCIOTOH. Mogenn sMoneryn AlKIHCHOE ¢ HIOMHPOBEARHBIMIE,
KYMYTHPOBANHEIME # CONPAKETHRIMEH apolinsME crezayi, Koaryainug MASTHOIO COKA KAYSMYKOHOCOR (MONOHAH. ONYBARTHED WIH thHryca).
JlenomuMepH3anus  KAYIYES H AOKAIATSTRCTRO HATHUHA TROAMEIX CHAICH B MOMEKYIAX MOHOMEpOB (peakiMu ¢ OpomMHON BOAOH W PacTROPOM
KMnOy), OipakoMncHMe © KOInexudci slayyysn ® pesmmpie, [lodyvenne aneTHIena wi kapbuga kanpuus. OOBEMHBIC MOJIENH ATKHHOB.
HBsanwaneiicTeie anerinena ¢ fposuot ponoil, BiauMoIcicTeHE AUETHICHA C PACTROPOM KMnidy. [Nopenne aleTHneHa.

JMafopaToprasie oneTbL CHHAKIMISHEE © KOUIIERIHEH NOMHMEPHEX DOPAAI0B MIRCTMACS H BOJIOKDH,

MpakTaoeckan padora 2. Tloryuenne METAHA H ITHACHA H HCCTICAOBAHES HX CBOACTR.

TEMA 4. APOMATHYECKHE ¥TJIEBOJAOPO/IBI (7/12 u)

Apenst [lepppic coenefiia 00 apOMATHUSCKRX COSTHHEHHIX. CrpoeHne MoJeKyIL GeHsona: eIHHAS F-UIcKTPOINHAS CHOTEMA, T APOMATHHECKHH
CERCTET.

Comonoriscessi pat. Hzomepia B3anMBOT0 pacnonowecHHs qamecTiresell B Gersonsaos kombsne. Homengnarypa spenos. Kennoae:.
IlpoMBIITEHIEE CNOCODR MOMyHeHH DEHI0NA W ero TOMOAOTON: APOMATHIINHE ANKAHOR W UHKTIDANKANOE, TPHMCPHIM AUETHICHR (pPeaKiing
JenucKoro).

TaGopaTopike cnocols ToIVICHH APSHON: ATKRINPOBATHE errois, MHPoTHS conel apoMaTHHeCcKHN KHCIOT.

dypanmaeckne choficrea apenon. [IpoTHOY  pEAKUHOHHOR cnocobrocT  apenop. PeaxiEy JNEKIPOGHARHOTO  IAMENIEHHE W HX MCXARHIM.
FANOTEMHPORARNE, ANKHIHpoBanse (peakuns ®puaens—KpadTea), RUTpOBINHE, CY L EPOBATHE,

Pearuuy NPHCOSTHHEHHA: FTRAPHPORINAE, PATHEANLHOE MAN0TCHHPOBANHE. Peaxuinn OKBCICHHA.
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Toaved, kak romomor Gensona. OcobeHnocTH XHMBHCCKHX CROMCTR ATKHIGeR30N0E. OpPHEHTANTH NEpBore H BTopore poja. Hianmboe mrdaHke
ATOMOB B MOJSKYIEX AMKHNGEN30008 HA TPHMEPE PCAKIRE JAMCTIICHHA. Peagiy oxrcnenng. [TpuseReine apeHos Ha 0CHORC MX CROHCTS.
JMemoncrpamsn.  [HapocTepwnenme o obpEMuLIe Monenm Gemtona W ero romonoros. Pactoopernc B GeHSONC PRIATHLY OPraHHHSCREX
W HEOPTAHWYECKHY BeIICCTH (manpaMcp, cepil, Hopa), (HMEakoMIcHHE © (pHAETCCENME CRORCTREMI Genzona (PacTROPHMOCTE B BOIE, [MIOTHOCTE,
TOMTEPATYPA MIARNCHAS — BRISPWHBAHNE 3ANAN0N aMIyIEL ¢ GersonoM B Gane co angom). Topenwe DeHsoma HA CTERARHHOR HANOYKE.
Ornomesne Gensona k Gposuoi sone # pacteopy KMnOy, Hurposusme Benzona, OTHOMERAE TOMVOIA K Bone. PACTBOpPCHAS B TONYONE PARIHMHER
OPrAHHYECKIX I HEOPTAMHTIECKHY BelecTs (HANPHMED, CCPR, HOA). OfecnpeurBanEne ToayoloM pacteopa KMn(y s HpoMuol Bomm.

TEMA 5. IPHPOAHBIE HCTOYHHKH YIIEROTOPOAOB (5/8 «)

Mpmpoanbii ras o nonyTHE wedranoii raz. [IpAPOIHLIE 143 H €70 CoCTis. [IpoMBIIIEHHOE HCHOMbIORANEE H NEPepadoTEa TPHPOJROTO Ta3a.
[TonyTHEE HeyTAHBE Ta3E H HX nepepafoTica. DpariHg ToTyTHOTe HEJTANOre rasa: 30Nk Berind, Iponas-Hy TAHOBAR CMCCh i CYXOH ras.
Hedre, Hedirs, kag HPHPOIHER HOTOYHEE YTICROIOPOI0E, e cocTan B GHIFMccRre cRolcTRA.

VIeBo AP/l KaK MPEIMET MCHIYHAPOIHOTD COTPYIIHYCCTRL B BAVKHEAIIAN OTPACE IRoHOMIKE Poccum,

[Mpossuunennan nepepabotia nedTr. Pexrudmxaiis (ppaxumonnas neperonka), Ppaknpd HegrTH: OeHIHNORAN, THIPOHHOBAR, KEPOCHIOBAR,
rasoline, maxyt. Consposste mMacna, Basestan. Mapagun. [yapon. Kpexuur wedTenpoiyxror: TEPMHYMCCKIH, KaTATHTAICCKH, THOPORKPEKIHT.
Prdopymir. Lpkmrsanud. ApoMarssanis. JeToHasioHRas cTofKocTh Deryan. (ETAHOBOC HHERD.

Kamennitii viois, [IpovMumiennan nepepaborsa waMeninoro yris. Haxo#ieHHE B OpHpoe W cocTag yriaedi: KaMemmeni Yronk, aETPAUNL,
BypLIT YT,

KoRcoBAHEE H 10 HPOIYETS: KOKC, KAMCHHOYTONLHAS CMONA, HATCMOIRHAL BOJA, kokconstl ras, Tesndwrauus yond. Boganoit ras. KaTamamrieckos
CHOPHPOBAHAE YT,

TEMA 6. THAPOKCHICOAEPAKAIIME OPTAHHUYECKHE BE IECTBA (1120 1)

Crnpret. [lopsmie 0 COAPTAX, HCTOPHA HX Ry, yHKIHOHANERAR MAIPOKCANEHAR TPYTINE.
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KnaccrHxaliis CIHPTOB: Ne THOY YIAEROAOPOIHONG PaIHKATA (pefenLiEIe, HENPeeIbHBE, APOMATHUCCKNE], 10 THCTY FHAPOKCRABHL PRy B
MOICKY1E [OIH0- B MHOTOATOMHRIE), [0 THIY YTACPOAROTO ATOMA, CBASIHAOMN © FRAPORCHIBHON CPYIINOH (NEPRATHELE, BTOPHHHEE, TPETHYHEIE ).
INEKTPOHHOC ¥ MPOCTPEHCTRCHHOES CTPOSHNS MONEKYT CITHPTOR. I'oMonoriHeckHil pan npefelhbHLIX 0IHOATOMHARIX CIHETOR. Hyomepns (moqoseHms
PYMEIHOHANEHOH TPYTINLL,  YTIEPOIHOTY CRENCTA, MEKITACCOBAR ) H HOMEHKNATY A ANKATIONOE.

Ofmue cnocobs MONYISHES ANKAHON0B! THAPATAIRA ATKEHOR, MHIPOTHE rAIOTEHANKAHOE, BOCCTRHORISHAS KaphoRnibHER coempmensil, Cnocodsl
METVEHWE HEKOTODRIN ATKAHONDE; METHIOBOID CHAPTa — ﬂnm.;._._.—_m_ﬂ [MIEMoHMHOTO THIPOIMNEA H.._H.uﬁ.r—ﬂ._..ﬂi.k M HI CHHTEI-Ina. HTHAOBOIO CIHHPTE —
COMpTOBLIM OpOMEHHEM TWIOKOSLT W MHUPATANHCH  STHICHE; [IPONAONA-1— BOCCTAHOBNCHHEM MPONHOROROID  AMLICTHIEL nponadona-2 —
CHOPHPOBANMEM NETOHA H MHApaTaidell TpomiieHa.

Prapeckne croficrna cnupros. Bogopoaras caass, [poraos peaKiaoHH0R cnocoDHOCTH MpeaeThbE OIHOATOMHERX CIHPTOR H erd MOITREPHEICHHAE
MpH  PACCMOTPEHHH XHMHUHMECKHX CBOHCTE COHPTOR: KHCAOTHRIE CBOFCTRA, PEARIMH HYKIEOQHILHOTD HMEICHHA C FaloTeHOBOIOPOAAME,
MEMMOTEKYIAPEAT M BHYTPHMONCKYIAPHAR JCTHIparanms (mony4eHHe MpOCTRN JPHPOs U AIKEHOB), PEaKIHH ACTHAPHPOBAHHA, OKHCICHHA H
ITEPHPHKLITHHE,

Husmsie ¥ necmme (EEpnse) cnHpTh. CHHTETHUECKHE MOKIHC CPe/cTha (CMC). OGnacTn NpHMEHSHES METAHOTA HA OCHORE E10 CBOHCTE.
TokCHUHOCTE MeTanoma. O6IacTH (pHMeHeHHS JTHICBOTD COMPTA HA OCHOBE €TI0 CROMCTE. ANKOTOIHIM ik CONMANLHOS SBICHHE H ero
npodrnaKTHES.

MHOTOATOMHEIE COHPTEL ATOMHOCT: CIHPTOB, [JTHEOTH H FIHIEPHHARL HioMepus, HOMEHENATYPa ¥ MOTYYEHHE MHOCGATOMHBX CHHPTOR.
OcoberHOCTH XHMHYECKEK CBOMCTE MHOTOATOMHALX CIHPTOR, KadecTReHnan PeaKiig Ha MHOTOATOMHRIE CITHPTLL

rUIEHTHEOTE # TTHISPHEH, KAR MPeIcTABHTETH MEONOATOMHLIX CTIHPTOR. Flx npumeHERHE.

@enon. COCTAR M CTPOSHHE MONEKY B! HeHOm, ATOMHOCTE dpeomon, [omonormEeckuil pajl, HIOMEPHA H HOMEHKIATYPA (heHON0E.

Crocobst monyeans GeHona; u3 KAMETHOYTONEHOH CMObI, KYMOIEHEDH criocol, 13 ranoreHapeHos i METOA0M MENGUROTS IR

OpaEueckne croficTha (eHONOE. KHMHueCKHE cpoficTRa (enona: KHCTOTHEE CROMCTRE, OKHCIEHHE, PCaKIHE WEKTPOdMARNOTO JAMCIIIENHE
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(FANOTEHHPOBAHKE, HHTPOBAHAE ), TOMHKOHIEACATHA,

KavecTpesHide peartinin Ha fenon; ¢ GpoMHOE BONOi o PACTBOPOM XIOpHIA ameneza 110). lpaMenenne denonos.

Temoncrpanen, [HapocTepRncane MOTSTH MOASKY OIHOSTOMELX H MEOTOATOMERIX CHHpToR. Du3nqcckne cBOHCTEA ITAHOMNL, mporEnaa-1,
Gyrancns-1. BaammoneficTese  HATPHA  CO CIHPTOM. BaapMoIciicTede CIHPTA © PACTEOPOM [HXPOMATA KATHN B CEPROH KHCHOTE. [TomyaeHme
cnomaoro adapa. [Tonydenne smuteHa B3 sranona. CpapHeHHe PEAKIN TOPEHNA ITHIOBOTD M HPOIHIDRATY compros, Obnapymenne ITHICEOT0
CIEPTA B PAMHSHES NVIYETIX C HOMOULIEED wozodopmioil opode, BaamMoaeficrane DIHISPHHA CO CREKEOCAUICHHEM Cu{OH). PacmosHasasme
BOHBIX PACTBOPOS TNHIEPHEa M dTasona, UTHOMEHAS STHACHINHKONR M [IHIERHHA K BOME H OPrandueckKHM PacTBOPHTENAM. PacTEOPHMOCTE
feHOma B ROJE TPH OOBIMHOR H nosrmennoli Temoeparypax. Barecnenie derona n3 EHONATA HATPHA vroaeAed kacioTol. KascorseHHRE peaKin
HA freron: checuBeHRBAIRES DPOMHOH BOJIE B C PACTROPOM FeCly. O6eciupeansanue pernona pacreopon KMnll,.

MpakTuaeckan pabora Ne 3. Hecnenosanune cBORCTB cOHpTOB.

TEMA 7. AJBAEIHLI H KETOHRI (7/10 )

AMbAernjibl. AJBACTHIE KaE KapDOHHILHEE OprafHuYeckHe COCARHENHI. CocTas HX MONEEY] H JIEKTPOHHOE CTPOCHEE. [NoMonorEvMecKui paf.
HIOMEPHA H HOMCHKIATY A AIEIETHA0E.

Cnocofel 0NYVHEHEL: OXHCASHHE COOTBCTCTBYIONIHY COHMPTOR, OKMCICHHE yroeaoZopoaos (Bakep-0pouecc), MAPATAIIAS aMKHHOB, MHPOTHS
KAPOOHOBLIX KHCIOT WK HX CONEH, WENoYHOH THAPOIHS JHFan0reHLIKIHOB,

Dpangeckne  ceolfcTEa  ambaersgop, TIporaod peakuMoHAOH cnocODHOCTH  AMhACTHICE. XpmpYeckHe CROMCTBA: PEAKLHH NPHCOSTHACHHA
(UHAROBONOPOAA, THAPOCYILENTA HATRHA, PCAKTHHEL 'pHEEApS, FHAPHPOBAHHE), PEAKIHN ORUCIEHHS (CepebpANoro IEPKANE W KOMILICRCAMH
smemn(Il)), peaxuMH KOHACHCALHA (anBaonkHAS W KPOTOHOBAA, ¢ RI0THCTHIME OCHOBAHMHMH H MOMHKOHASHCAIAH), Peaklui 3aMemendd oo O-
VINEPOTHOMY ATOMY.

Keronbi. Ketorn kag kapboRunssEe COSTHHEHHA. OcofeaRoctH cOCTARA M ANEKTPOHHOND CTPOCHEA HX MOTEKYL

[oMOIOTHEeCKHS P, HIOMEPHA B HOMCHENSTYPA KCTOHOS. Coocobnt mouryISHHT KETOHOE.
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duaneckne cholicrea xeronos, [Tporno: peakmHORAOR COOCODHOCTH KETOHOR,

WHMHYECKHe CHOTICTHA Peariuy NpPHCOEIHHCHRA (IHAHOBOIOPOIA, ruapocyaEETa HITPUA, pearTHEa [ pHHEBApA, CHAPHMIBAHHAE ), PCAKIHA
OKWCIEIHA, PCAKITHHE SAMEIISHHA [0 U-YTICPOaHOMY aToMY.

Jesmopcrpauns. [lapocrepEnessic W Crivapra—Bpurneda monenn ampaernaon. Oxacienne Gemansnernaa kucaopogoM soziyxa. [lomyschmne
(penonpopMANEIST AR TONNMEpE.

Jiaboparopusie omerrhl [lomyicHne YECYCHOTO — AILASTHAA OKHCISTIEM yragond. ORagoMIenHe ¢ GHIAYECKHMH CROMCTBAME ANBICTHACH
(auetansgerie # BOTHOTO pacTBOpa opmantiersia). Peaxmus acepebpamoro 3cpramay. Pearims © FHAPOKCHIOM segu(ll) npu HArpeBaHHm.
OTHOMENEE ATETOHA K BOJE, ALICTOH KAK OPraniHeckHil pacTEopHTENk.

Mpaskraueckan padora 4, Heenenosanue crONCTE ATRACNUIOE B KETOHOE.

TEMA §. KAPROHOBBIE KHCJIOTEI H HX MIPOMZBOJHBIE (13/20 u)

Kapbomosric KuenoTst. llonsmae o KapOOHORRIX KHCIOTEX. Knaccrurams kapDOHOBRN KHOIOT! IO NPHPOAE YTIEBOI0POAHOI0 PATHEAT, 1
qHeTy KAPOOKCHIIBHAR FPYTIL DNEKTPORECS H NPOCTPARCTBEHHOS CTPOCHHE KApBORCHABHON IPyILL Kapbonossie KRCNOTR B NPHPOIE,
[omMotorHYecKHil pai TpefeisHEX OIHO0CHOBHELX papboHoRsx KHCnoT. H3oMepHa B HOMEREIATYPA,

Moayuerne KapBOHOBRX KACIOT OKHCASHHEM ATKAHOR, ATKEHOB, NEPRHMNEIX CHMPTOR H ANBIErEAOE, A TAKHE THIPOTHIoN (TPHITOTCHATKAHOR,
HETPRIOH).

TTony4cHne MYPABBHAON KHCIOTEL K3anMOReHcTRHEM MHIPOKCHNA HITPHS © oxcunom yraepoa (I1), yecycroll — KapboHHIHPOBARBEM METHAOROTO
crHpTa i GpomerHes ITAN0NA, TPONHOHOB0OHR — kapOOHHIHPOBARAEH ITHICHA

Pyangeckre crolicTea KapboHOBLIX KHCNOT, ODYCNORNEHHBIE MOMAPHEME MaccaMu M BOJOPOIHEME CEA3AME. [Iporuns XMMIHECKEX CROACTR
KapboHORR KHCTOT, (MIHE CRORcTRA KHOIOT, Peaxuyi 0o yTASBOTOpOIROMY pamHEaTy, Ofpaosanue QyHEUHOHAIBHEL IPOHIBOIHEIX. Peawind
srepaduranan. O0palobanne ranoreHaTHIPH/I0HE, ANCHAPIIOR, AMEI0B, HHTPILTOR,

MypaBLHEAR W YKCYCHAA KHCIOTHL Kak NPEfCTABHTEN MPEJeNBHEIX OLNOOCHOBHEN KapOoHOBRK KHCAOTH, [TAIEMHTHHOBAR W CTEIPHHOBAA
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KHCIOTHL, KaK NPeACTABHTCNH BREICINHY OPeaibHLN 0MHOOCHORHEIX KAPGOHOBE KHCNOT. AKPHIORAR H METAKPHIOBRA KHCAOTH, KaK IPEIcTasHTEIH
HEMPEASNEHLIX OOHOOCHOBHE KapfoHOBRIX KHCAOT. OnewHOBAN, NTHHONCBAR M MHHOMCHOBAA, KAK OPSACTAaBHTCAH BRICIIHY. HETIPCAETLHRIX
ONHOOCHOBHEDX  kapBoHOBLIX Kucaor. bensoiiman w cANHUHNORAN, Xak OPEICTARHTEIH ApOMATHISCERY gaphoHoREX  KHCA0T.  JByxoCcHOBRHELE
xapfoHORLE KHCIOTE HA NpHMepe masencaoi. [IpHMERCHRC B SHANEHHE KApOOHOBRIY KHCIOT,

Conn kapbomopsix kucaor, Meoa, Toryaense cofell KaploRoRR KHCIOT HA OCHORE oy ceoficTE KHCNOT: BIAAMOACHCTBHCM © AKTHBHLIME
METAIUIAMH, OCHOBHMMH OKCHIAMH, OCHOBAHHAME HAH conami.  [lomymenne coneil KAPBOHOBETX KHCHOT MENOUHRM MHAPOTHIOM CIOMHMX PO,
XinEYeckHe croficTBa conell xapfoHOBRIN KHMCIOT: THOPOIHE N0 KATHOHY, PCaKIHH HOHHGTO OOMCHRA, MHMIHE, WICKTPOIN? BOJIHBIX PACTBODOE.
Merma. KECTKOCT: BONBL B cnocobs e yorpanenna. [lpumeseune conelt KapdoHOBE KHCIOT.

Crnomuere pupei. CTPoSHHE MOIEKYI, HOMEHEAATYPA H HIOMEDHA CAOMHED spupos, Hx duandeckne cpoiicrra, Cnocobe nomy<eHAs CROMHERN
PHPOR: PEAKIRS STepRfHEAINN, BIAHMONCHCTENE CIHPTOR ¢ AHTHAPHIAME M1 FUIOTEHAHIHAPHIAME KHCIOT PEAaKuMed HONHRKONICHCAINN Ha
ApIMEpe HONYHEIHR NonHsTHNeRTepedTanara. XHMHTCCRHE CROMCTER CRORHBIX smpon: raapoms # ropenne. [IpEMenene CIORHLX HpHpOR,
Bocku ® mupsl, Bocks, HX cTpocEHE, CBOilcTEA H KAACCHHUKALHA: PECTHTEILALIE B HHBOTHEE. BHOTOrHYCCKE POk, A HpE, AX CTPOCHHE H
CROMCTRA: OMBICHHE, CTHAPHPOBAHHE PACTHTETRHEIX KHPOR. BHOMOIMHECKas POl KHPOB, JAMCHA HPOE B TOXHHKE HEMHINZELIM CHIPhEM.
Temoncrpamin. Llapoctepenentie 1 Crioapra— Bparneba Moaeii amIerinos.

Opncnenne Gemsanspersaa  kucnopomos sozmyxa. TMomysemne  derondopMalbIerHIHOT  HOTHMEPA. [lapocrepiHentie MOMEIN  MOTSKYI
sxapborossr kucnor. Tafmmna «Knaccnmranua KapboOHOBEIC KHCIOTH. (bpamueckHe cBoMcTBa Imadona, nponanons-l, Gyramona-1. llomyacune
YECYHOHIDAMHANOBOre S(Hpa. Koimekins OpraiHicciEmy KHCROT. OTHOmeEHe ApelelbiED. 1 HENPETENLALX KHCIOT K DPOMHOH BONE W PACTROPY
nepsanrasarta kams. [lomywenme Muia w3 wopa. Cpanienue MO cuojicte xozgicreennoro mema W CMC B omorod sope. Kounesimn
cnownex apupos. [TlapocTepiiiieBpic MOMETH MOICKY CROHHELX MpHPOE H MIOMEPHE HM KapBOHOBEIX KHCHoT. [TOMYIeHHE NPHATHO TaXHYIIEro
criomuore sdapa, OTHOMERNRE CIHBOMHOIO, MOICOMHETHOND, MAINHEON MACET H MAPTAPHHA K pojiHEN pacTeopam Gposa B KMnO,,

JlaGoparopurie oneITH. CHHAKOMIEHHE C EIHsECKHMH CBOACTBAMA HEKOTOPBIX NPEAENBILI OMHOOCHORHEIN KHCAOT; MYPABREHHOE, YKCYCHOH,
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MACTAHOH, OFrHOMCHRS PauIHYIEX KHCIoT & Boge, BiauMoneHCTRRE pacTROP yreyeHol kHcnoTsl © metamon (Mg moe Zn); oxcuoM METALTE
(Cu0):; raapokcuaom metamna (Cu(OH)p wim Fe(OH)), consro, (NeaCO5 # pacTropoM Mblna), OanakomieHine ¢ ODPALIAMH CIOMHAIX S HPOE.
OTHOMERHE CNOMHBX MPHPOE K BOAE H OPTaHH4ecKHM BeISCTBAM {EpacuTendas). BrEeIcHHE MHPHOIO NATHA © NOMOMIBI CHOXHOMD hapa.
PacTROPHMOCTE IHPOR B BOJAE H OPCAHHHECKHX PACTBOPMTEIHR,

Mpaxrageckan padora 5. Heenegosanme cooficTs KapOOHOBRDN, KHCTOT H HX NHIEIROIHLX.

TEMA 9. ¥TJIEBO/IBI (10/13 =)

Vinesoanl. CocTan MOMeEyn Yriepodos o ux CTPOSHHE. KnaccHdHEamms yriesolos: MORo- qH-, OOHIO- § ITOTHCANAPRIES KETOIRD M AMTEIOAEL
TOTPOAK, MENTOSE, Fexcolbl BoccTapamnuBaromme W ACBOCCTARABMHBAIOMIHE YrachOlbL BHOMOrAYECcKAS POib YITCBOOOER M 3HAMCHHC B JHHIHH
HeaoBeKd.

Momocaxapuisi. CrpocsEne MOICKYAB B fraEMeckre croficTra rOKoIEL [IHETHYSCKHE OPMEL TIHOKORI H HX OTPRMEHHE C IOMOTIBIO dropMy
Xevopea. [ HKosnaHEE CHAPOKCHT. &-D-rmorosa i A-Dermoxoza. TayTOMEPHA KAk PEIYILTAT PARHORCCHA B PACTBOPS TRIOKOIH.

Momyuerne FIIOKOIEL POTOCHATES, XHMHHECKHC CROFCTEA: PEARITHM 110 AMLISTHHON o A0 FRAPOKCIIEHEI TPYTITaM. CHHPTOBOE, MONOTHOKRCIOE
H MACTAHOKHCIOE DpomeHd TIIR03EL.

(DpyETOIA KAK HIOMED TTOK0sHL. CIPYKTYpa i (PHIHISCKIE i XHMHICCKHE CBOACTBA

Nucaxapuant. CTpocHAe MOJSKYT OTHCAXAPHIND. Caxapoaa. Haxomuenwe 8 npupone, [posBoacTso Caxapoinl @3 caxapuoll cRERTR, XuMI9eCcKHe
cROMACTRA caxapoikl. JIAKTO3a ¥ MATETOIE KaK H30MEPLL CAXapaikl. Mx cpoficTea B AHAYCHHE.

Momncaxapiusl. CTPOCHIE MOTEEYT TGHCAXAPHIOR, Kpaxuan. CocTas # CTPOCHHEE Gro MONEKYT. AMILTONA H AMENONEETHE. XAMHueckue cholcTna
THAPOIHE H KA9CCTRCHHAN PEaIiHA. Haxownenne & OpAPOAE, DOMYHEHHE KPAXMALA H £10 npuMeHEHHE. BHONOrAvecKas poih KpaxmMiaia.

CrpoeHHe MONEKYN LHETTRMIOEL CroficTEa UELToNess: 0fpasoBaHHe CHOMKHLE >QHpoR H NPOIYETOR ANKHIHPOBAHMN. Hutpatsl # aneTaThl
HENMoNOihl — OCHOBA NONYYCHHA BIPEEYATHN BeMIECTE H HCKYCCTBEHHEIX BOMOKOH. HaxomieHde B OpEpoge H e OHOTOTHYCCKAH POIb.

[lpeMereHEe Tenm Ik
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Jemouerpaumm. (Opasip yUIEBOI0E W panemdil B3 Eux. TlomyseHye CaXapaTa KANLUHA B BROCICHHE CAXAPOILL HI PAcTROPE CAXAPATA KATLIHA.
Peakiiig «cepebpaHoro sepranay UM rmokoisl, Peakimi o ryKCHHCEPHECTON KHCTOTOH.

OTHOWCHNE PACTBOPOB CANAPOIM H MANLTOIR K THIPOKCHILY sem(ll). Oumakomacane © QHIMICCKHEMH cpoficTpaMi Kpaxmana. [lomyuenne
rpaxsankioro wielcreps. (BHAKOMICHAS © (PHIHMCCERME CBOHCTRAMM LEIIOM03EL [Momyuen e HHTPHATOR e THI0ALL

JlaGoparopusie onpTel. U3HAKOMICHHE © HIHYECKEMH  CBOHCTBAME [/IOKOGHL BaasmoneiicTere Tmokoss ¢ rgpoxcigion Meas(ll mps
KOMHATHON TEMIEPATYPC W NPH HarpeRaHAE. Knenorandl reaponns caxapossi. KauecTBCHHAA PEAKLIHA HA KPAXMIl. (EHAKOMIEHNE ¢ KOJUTCKIHCH
BOTIOKOH.

MpakTaeckas padora 6. Hecnegosanie chofieTs YIASROA0E.

TEMA 10. AZ0TCOJAEPEKALITHE OPTAHHWHECKHE COEJTHHEHHHA (15/25 =)

Asmnni. [longme ob ampsax. Kiacomdurana aMHHOB: N0 HHCTY YTAEBONOPOIHEIX pammKanos (NEpEHYHKE, BTOPHYALE, TPETHUHMC) H M0 HX
npupoae (amudarHueckRe, APOMATHICCERE 1 WHPHO-APOMATHICCRRE ).

INEXTPOHHOE i MPOCTPAHCTECHHOE CTPOSHNE MOASKYT AMHHOR. [OMOTOFHYECKHE DAL HOMEPHS H HOMEHKIATYPE UpelelbHiX AnHQaTHIcckiy
AnHEEOR. ToMOTOTHYECKHIL PR/, HI0MEPHA H HOMCHEIATYDA APOMATHHECERK AMIHOR,

Crocofisl nomyacHAs AMH(ETHYeCKHY aMuHOR! EraAMoIelicTRNEM AMMEAKA CO CIOHDTAMM, BIANMOACHCTBHEM TAAOTCHANKANOER C AMMHAKOM,
BAANMOIEHCTEIEM CONCH ATKHTAMMOHNA CO IO

Criocobe MOMYIcHHA APOMATHOIECKHY AMUHOBR: BOCCTANORJERMCM  APOMATHHCCKIX HETpOCOSTHAeHIA (peakin  3AHMHL), B3AHMOfCHCTRHEM
APOMETHYECKHUY AMHITOB C FANEHATRARAMH.

[Iporaes peakuHoHHORE CNOCODHOCTH AMHHOR Hi OCHOBE HX ANEKTPOHHOTG CTPOCHAA, NHMHICCKHE CBORCTEA AMHHOB, KIK OPTAHIHECKHK OUHOBRIHHEA.
Peaxuun anckrpodILHOTG 3AMEIICHHA APOMAOTHHECKAX AMHHOE, Peamumn OkACTERAN, AnkHIHposany. Ofpajopanne ameinon. BaasuogeldcTaue
AMIHOE ¢ asoracToil krenoTol, [IprMmenzine aMUEROE A3 OCHOBE CROHACTE.

AmErokneIoThL [Torgtie 08 amurokrcioTax. CTpoeane MONEKYT H HOMEHEIATYP SMEHOKHCADT.



PeryasTHBaLE VHERSPCATRHLE yuelHEe 1eHCTBIA

BRINYCKHHE ARy HHTCA:

— CAMOCTOSTEILUO ONPEENATE HE/H, JIABATH NAPAMETE] B KPHTCPHH, N0 KOTOPLIM MOEHO OAPEISARTE, 9T0 OETs JOCTHTHYTA,

— OUCHEBETE POIMOGKHELE MOCASNCTERS O0CTHIREHHS MOCTARTEHED meid B JCATCNRHOCTH, CORACTBEHROH HHIEH H EHIHH OKPYHEAIMINX moaeH,
OCHORRBAACE HA CODDPAMCHIAN YTHEH H MOPATH,

— CTARMTE ¥ POpMYTTHPOBATE CODCTRCHARIE JA0ATH B obpasopaTenb ol AEATENRHOCTH W HHIHEHHB CH TYALHAX,

— QUCHHBATH PECYPCH, B TOM MHCNE BPEMA M ADYTHE HEMATEPAATLHLIC PCCYPCDL HeaiXOIHMBIE 1% JOCTHACHHE NOCTARMCHHOH LETH;

— BEIOHPATE Ty Th AOCTIRCHAR LETH, N84 HPODBATE PEIEHHE NOCTARNCHHELX 34,14%, ONTHMHIHPYA METCPHANEHBIE H HEMATEPHATLHRS IATPATEI,

— OpPrAHAZ0RRBATSE ek THBHEIT TONCE pecypeos, HeODXOMMMEIX 178 MOCTHKEHHA TOCTABNEHHON WelH;

— COMOCTARTATE MONYUeHHE petyIsTaT ACHTENRHOCTH NOCTARNEHHAOH JAPAHEs IEALKD,

[Mo3napaTeNbnLie YHEBEPCANEHEIE yicOHse TeHCTRIA

BRMYCKEWE HAYYHTCA: — HCKATH H HAXOIHTE ofobImennke criocoDEl PEIEHAS 3A0aY, B TOM THCAC, OCYINECTRIANTE PASBEPHYTHIE HHOPMAIEOHALIH
HOHCK 1 CTARNTE HA 610 OCHOBS HOREIE (yucOHEE H I03RABATENLHEIC) JAMATH;

~ EpHTHYCCKH OICHHBATE H HHTEPIPETHORATE HAPOPMALTHIOD ¢ PAHBIX TIO3HITHE, PACITIOIHABATE K .H_vm—n.n—__”_u.ﬁ_.um.dm. NpOTHROPEYHE B HHOPMATHOHERX
HCTOHHHKAX

— HCMOJIBIOBATE PAUTHUHAIC MOACIBHO-CHEMATHHECKHE CpeneTRa ATl MpEeACTARNEHMA CY MECTREHHbIX ChA3eH B OTHOLIEIHH, a TaK#e NpoTHROpeTH,
BRISEACHHE B HHOOPMATTHOHNLI HOTOUHRKEX,

— HAXOHTE B NPHBOIHTE KPHTHICCKHE APIYMEHTE B OTHOMCHHH neficTaH B cyEICHAI IpYTOTO; CIOROHO W PAIYMHEO OTHOCHTRCR K KPHTHHECKHM
SAMBTTARWAM B OTHOMEHNH CODCTREHHOTD CYHICHHE, PAceMATPHBATE X KaK pecypo CODCTEBEHHOID PATBHTHE]

- BHIXOJIHTE 34 PaMkH yuedHOTO NpeIMETa H OCYMCCTRIATE HeNCHANPABICHEEI TOBCK BOTMOKIOCTER 14 (THPOXOTO NIEPEHOCE CPEICTH H crocobor
NeficTRAL, — BMCTPAHBATE HHAHBHIYANLEYH obpasoraTeNEHYH) TPASKTOPHI), YUNTLIBAA OrPalHIcHRA €0 CTOPOHEL JAPVTHY VIACTHHKOD H pecypPrHBE
O PAHHYeHHA;

— MEHATE M VASPRABATE PATHRIC HOIHIHH B NOIHABATCTRHON NESTCIBHOCTH.

KomMy HHKATHRHEIC YHHBCPCANEHEIE YHeDHLIe NeRCTRIR

BNyCKHHE HAYIHTC: — OCYIICCTRINTE ASTOBYH) KOMMYHHKAIMID KAk cO CBEPCTHWKAMM, TAK M CO B3POCHEIMH (Kak BHYTPH obpazoparenbLHOH
OpraHf3ame, TAE W 3a e npenenaMy), noaiHpaTh NAPTHEPOR JLtd NeNoROA  KOMMYHHKAILEH HCXOOM B3 cooOpameHHll PoiyabTaTHBHOCTH
BSAHMOACHCTRIA, 4 He THTARX CHMIATH,

— [pA OCYINECTRIEHHA rpymmonoi paBoTEl GRTE KAK PYKOBONETENCM, TAK H WIcHOM KOMAHAE B PAsHEX POMAX (CHEpATOp HICH, KPHTHE,
HCITOMTIHTENS, BEICTYTIAMIIN, JKCNEPT | T.4L.);

— KOOPANENPOBATE A BLIIONHATE PaGoTY B YCIORASX PCAARHOND, BHPTYAILHOTD H KoMDHEHPOBAHBOND B3anModeicTRIA;

— paBEPHYTO, TOTHHHO H TOMH WIIArETE CROIO TOMKY JpEHHS ¢ HCMONEIOBAHNEM AICKBATHEX {YCTHBIN B ITHCLMEHHR ) SIRKORLI CPEICTR:
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Crocobhl TOIyHeHNA AMHHOKHCIOT: MAAPOTHS Denrok, CHHTES HA OCHORE [ATOTEHONPOHIBOIHLLL KapOOHOBRIX KHCAOT, UHAHMHIDMAREIR CHHETES,
GroTexnoaornueckull cnocob.

DHIHeCKHE CHORCTRE AMHHOEHCIOT, AMHHOKHCIOTE KAk ampoTepHbe OPragudeckie COSTHHCHHH: BIAHMOIEHCTEHS ¢ KHCIOTAME H IIETOMAMH,
ofpazopanme GuIOIApROro noHa. Peakiing ITEPHHHEANH H KOHICHCALNH.

[emmigsas DAL B DOIEIETTHIERL Kauecrpennne pPeaxiid HA AMHHOKHCAOTEL HHHHTHAPHHOBAH H ECaHTOMPY TEHHO BRI [Tprnenenns
AMMEHOKHCINT B GHOEOrHMCCHAN Podlb IETTTHITORH,

Beain. CTPYETVPE Monekyn GelkKoR: NepRETHAL, BTOPHYHAN, TPETHHHAA, MCTBEPTHIHAL Cuntes beaxop, CpojicTsa DeAkob! IeRATYPALHA, FHAPOTIHT,
kauecTReHHRE peakiu, bronormseckre dymemnn benkos.

Hywrennoniie kuenorss. [Tonarie of asoTHCTRIX 0CHOBAHHAX. Hyxnennosse kuciors: PHE p JTHE. Hyxneotaam u nx cocTan. Cpasnenne JJHE B
PHE # X pofk B nepefiads HAaCHCOCTREHHE TPHIHAK0E OPraiHIMoE | BrocnuTee Denka,

JlemomeTpammn, DHIHTECKHE CROJCTRA AHIIHHA, (JTHOLEIHE Gerzona # ANRTEA K GpoMuod pone, Koanexund annTHAOBRN KpacHTenedi. [ openne
e THMHEe. BaanMoaeiicTRie MeTHIAMARA H AHTHIA ¢ BOXOA # KECAoTaMH. (KpPAITHBANHE TKARCH AHHITHHOBEIMH KPacHTE1RMH. I'naponms Genkop
¢ moMomER nenchra. Obuapykense HYHKIMOHATEHEX TPYIN B MONCKYNAX aMHHOKHCIO0T {ma npusepe runuEa). OSHAPYKEHHE AMHHOKHCIOT ©
nosomso  HEarngpEma. Pactsopenne | ocamnenne Genxon, Jlenarypatua benkos. Kagectrennnie peaknpi Ha Oenin. Monesm JIHK » pasnamen
sugon PHE.

JaGoparopanie onsrres, Harotornenie MapocTepRHEREN MOZCNCH MOTERYT HIDMEPHRX AMHHOB. Hiroropnenne Mogenci npocTefIIHE DEITHIOS.
Pacteoperne DENKOR B BOAC W HX KOAYTALHA. Comapysaerne Oeika i KYPHEOM RHLE B MOTOKE.

IpaxkTwaeckan pabora 7. AMHITEL AMHBEOKHCTIOTEL henxn.

TMpaxTaseckan padora 8. HncwraHKATRA 0PTamseciis COCHHEHTIL.
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pacno3HaRaTh KOHUIHKTHBIC CHIYAIKM W UIPEJOTEPAIETS KORGIHKTE A0 HX AKTHBHORH dpaiel, BRHCTPAHRATE ASTOBYH) M OOpLIOBATENLHYIO
KOMMYHHEAINRY, #30eTad THYHOCTHEX OUEHOUHEIX CYIKICHHH.
MpervernpMi Pe3VIFTATAMI 0CBOCHAE padoteil mporpamMMeL:
BrmycKHHE HAYYATCH:
» ANATHIMPOBATH COCTAB, CTPOSHHE W CROMCTEA BEWSCTE, MPHMEHN? MOTDMEHHS OCHOBHEIN NHMHYECKHN TEOPHH! XHMMHYCCKOrD CIPOCHHA
oprapmyeckax coemmHeHnd AM. Byriepod, CTPOCHHA ATOME, NHMHYECKOH CBAM, MICKTPOMHTHYECKOH JMCCOMUALMM KHCIOT | OCHOBAHHH;
YOTAHARTHAATL (PHYHHEO-CIEACTHEHHEIC CEAZH MC#UTY CRORCTBAMHA BCIITCTRA M €0 COCTABOM H CTPOSHHEM;
* [PEMCHATE OPABANA CHCTEMATHMECKOH MENULYHAPOIHOR HOMEHKIATYPE KAK CPENCTER PATIHYEHIEN i HABHTHOHEAIME BEHICCTE NG HX COCTABY H
CTPOCHHIY,
o COCTABMATE MONEKVISPHLE H CTPYKTYPHBIE (OPMYIEI HEOPraHHHECKMX H OPIAHHUCCKHX BCINCCTE KK HOCHTENCH HEQOPMALHE O CTPOSHHH
BEIICCTRA, €10 CRONCTRAX B NPHAAINSEHOCTH K OUPEASAeHHOMY KIACCY COCTHHEHHMA,
o ONpPENENAThH MEXAHHIM PEIKIHH B 3ABRCHMOCTH OT YCHOBHHA NPOBCACHNS PEAKIHH H NPOrHOIHPOBATE BOIMOKHOCTE MPOTERANHA XHMEUCCKHR
peakTii HA OCHOBE THIIA XHMIMECKOH CRIIH H AKTHEHOCTH PERrCHTOR,
¢ YCTAHABNMBATE TEHCTHUCCKYIO CBAZE MEHIY KIBCCAMH HEOPTANHYMECKHX H OPraHi4eckHX DBellecTs s pbOCHOBAHNSE  IPHALHITHATEHON
BOIMOEHOCTH NOMVISHHS HEOPTEHHYECKHX 1 OPTaHHYeCKHx COSIHHENHH 3a1aRR0ID COCTAla i CTPOCHEHA;
» oGOCHOBKBATE NPAKTHHECKOS HCMONLI0BAHME OPrAHHYECKAY BEICCTR W HX PEAKIWH B IPOMBIIUICHAOCTH H DRITY;
» BLIIOTHATE XHMHYECKHIl JKCNCPHMCHT 10 PaclO3HABAHMIO W OOSYYCHHID OPraHHYECKHX BEIMECTH, OTHOCAIHNC K PAaziidHEM  KIRCCIM
COGAHHEHNT, B COOTBETCTEMH ¢ NPABIIAMME W OpHenamy GeaonacHoR paboTel © XHMITICCKHMH BELIECTRAMH H nafopaTopHEIM  00OPYIORAHHEM;
ofopyIoRAHREM:
* [POBOORTE PACMETH HA OCHOBE XHMHUCCEHX (MIDMYI # YPABHCHNH peakimil; HAXOAICHHE MOJCEVARPHOTN QOopMyIEl OPraHHCCKOrT BEMEcTia no
e [UEOTHOCTH B MACCOBED TOMAM SNCMEHTOR, BXONAIINY B er0 COCTAR, RN M0 TPOIYKTaM CropaHns. BRITYCKHHE DOTY9IHT BOSMOBHOCTE HAYIHTECA
® HCMOMKIOBRATE METOAE HEYMHOMO [OSHAHMS: AHATHI, CHHTEI, MONEMHPOBARHE XHMHMECHHN MPONECCOB H ABNCHHA — [NpH pPelleHHH yrehino-
AeeAe 0BATENLCKHY SEA M0 HIVIEHH CRORCTH, CHoCOD0B NOIYMCHER H PACHO3HABANHA OPTAHHICCRHN BCIICCTR,
* XAPAKTCPHIOBATE POML A3CTOCOMCMAITIY TETEPOLHITHICCKNY COBTHUCHHE i HYRNCHHOBAIX KHCNOT Rk BAFHCHITHE OHOIOTHYECKH AKTHEHRIX
REMIECTE.
Kak MORLICHT OKTAHOROS HHCT0Y
Mponysrsl nepepaboTEs HedTH — HAPOIHOMY XOZAHCTEY
[lepcneKTHRL] PAIEHTHE SHEPreTHREHR
TepMONAACTBE B TEPMOPEAK TOMIACTE, YT/ICpOA0MLIACTEL
SnacToMepel
Teficrane JTaHONA HA DENEOBLIE BELLECTEA

26



& Jarpssedun aTvochepn

[lporpamma peaTEIyeTCH OPH HCONONRIOBAHHH TPAIHIHONHLIY H 3NEMEHTOR JPYTHX COBPEMEHHBIN NEmArIHHECKNX  TEXHOTOMA, BRIHOYAs
KOMIEHTEPHEE TEXHONOTHH.

B xauecrse ocHoRHEX opM OpoReleHHS IANATHA NPEANONAraeTed NPORETEHHE JNEKIHH, CCMHHAPOH, OPraHHIANNH KO/UIEKTHEHBIX cnocobos
OfVIEHIA, METO POCKTOR, BIIONHEHNE HEIIBIIYAILHEE SAHATHI, NPaKTHIeCEry padbor, IPAKTHEYME 00 PeIIeTHI0 PACHETHRIX TAIAY.

B xone Hay9enns TeMBl TCOPCTHHCCKHE BOUNPOCH KOHTPOAHPYROTCH TCCTHROBANHEM; PCMICHHE PAcTCTHBIX 33y - EoRTponEHofl paboToii;
MPAKTHYSCKAR W YUeDHO-HCCHETOBATENECKAR  ICATCNBHOCTE © HCOOILIOBAHHEM CTIPEBOTHHKOE, IHuMKNonennil, mexTpoRHBEX  GubmmoTe,
AOMOTHHTETRHON THTEPATY PRI B BAE 3AINTHTEL MPOSKTA 10 OIHOH 13 TeM.
DopMsl KOHTPONS: SACTHAT ((CGa4eT, (HEIATSTH) HITH

1. Terymmii xoHTPOIs (GHSHKL AKTHEHOCTH NPH 00CY AICHHN NPODAEMHLIX BOIPOCOE, PE3YNETATOR BRUIOIHEIHA JOMIIIHETO SATAHHN);
2. Tesarwucckiil KOHTPONIE (OUEHER PEIVIBTATOR TEMATHIECKOTO TECTHPOBAHNE);
3. Hrorosedi KOHTPOME (ONEHES PesyIETATOD REOAHEHHA Pa3nuaHsx sapranToR KHMog)

DOuenka paboT NPOBOIMTCK [0 5-TH BALTEHOH IEANE € YHCTOM obheMa, KA9ECTEA, YPOBHA CIOUEHOCTH BRITICIHEHHLIX paloT.

Kajeniapio - TEMaTHHCCKOE IAannposanne kypea xaman 10 knace

_

Basd Aea Te IR HOe T OOy mm e

TEMA 1. HAYAJThHBIE HOHATHA OFT AHAUECKOH XHMIH

xmnemn. Oprasmy
ECHHE BELICCTEA

| Menn Tema ypowa | Hiy4aemhie BONpOCH]
daria
M OB TCHHA
1 Mpeamer Yre HayuzeT opraspweckas  xives.  Kpatewit  owepx  pasmumms
1.0 OpraMHaecko oprafsecEedl XHMEH, CpakHeHHe HOOPraHHYECKHMX H OpPraHH9eCKHX

peiiects, CnocoDHOCTHO ATOMOE YITEpaIs CoeHHATRCY B PaTHYHELS
e, Y rNCROAOpOaLE H HX NPOHIBOIHLE. [ToRaTHe O 3EMECTITEMRE,
JIL Konnexins opraHAeckH; BELISCTE, MATepHAI0E K MM WE Hi

CpuieHHETE OPrAHHNECKHE W HEOPraHHMECKHE
REIECTRA W APIYMEHTHPORATH  OTHOCHTENLHOCTE
JEnEHE MHMMM Ha OPraHHHECEYH
H HEOpTARMISCKY .

OnucHBaTs OCHORLEE YTANK MTRHTHA OPraHAMeCKoi
KHMHH.

OFBACHTTE MAOFODOMIHE 0P EHHYSCERY oS IHBEeHA
COOCOFHOET R ATOME ¥riagpona COCTHHAThCR
B PARTHYFIE [EMH.,

Hu—ﬂﬁn._uawuuu....m._ TOHATHE CIAMECTHTENR
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Paznuyars nNoHATHE SBLISHTHOCTEY M GETENEHL

Hﬁ—“ﬂﬁmﬂ_:u_ﬂwﬂm EHOBEHERIZ ._.._—H.u._.__uﬁ.uun._.__r.-._ COSJHHHA
TCOPHI CTPOSHHA OPTAHHYSCKMY COSIMHENHR B poak
A. M. bymneposa B Heil,

POpMYIMPOBETE  OCHOBHBES  [IOMOMEHHA  TEORHH
KHMHMSCKOTD  CTPOSHHA M HUBOCTPHPOBATE  HX

QOBACHATH ARISHAE WIOMERHE H CBORCTEA N3IOMCPOE
HE OCHOBE HX KHMHYECKOND CTPOSHHA. JANBCHBATH
IMOHPHYECKYH), MOACKYJIAPHYED ®  CTPVKTYPHYED
OPMYARE OPTAHHYECKHX COEIHUEHHEA.

XapaKTepHioRETE  HOPMAARHOE W BoviynSiEoe

COCTOHHHSE  ATOMOBE  XHMHAWECKHX AIeMCHTOE  HA
NpHMEpE ATOMA YISO/,

OTpamaTe 3TH COCTORMMA © NOMOLIEI0 MEKTPOHHON M
aneRTporo-r padiueckoi droparya,

OnHCHBATE OOPEIOBAHKE 0- U A-CERICH B MOAEKYIAX
COEmHeHi % O AHHEHEIMH,
JABOAHLIMH H TROHHLIME CRITIMH,

VCTAHORMMBSTE  EIAMMOCERSE MOV  BEISHTHRIMH
COCTORMIAMH ETOMA YIIEPOJA W reomeTphel Moneryn |
OPTAHHYECKIN COCIMHCHMI _

KnaccHdHUHPOBATE OPTAHMMECKHE COCOHHCHHA TI0 |
EEEEE DCHOBRHHAM: [10 ...r..ﬁlm—.-._u:nu-hh___ nﬂ:u.._..ﬁwu_..

2 Teopss crpoerng | Hossmwe pancarnocti. PaGorst @, A Kexyne, Poan A M, Byrieposa s |
05.09 O A EC KX COTAHNH TEOPHH CTPOSHHS OPTAHHYECKHX cocauHcHuil. BEE 0CHOBHBIE | OKBCISHNAR.
COCMHEHNI IO HA,
AL M. Bvinepora | IMprumnsr  Mporoodpaiis  oprasdqecksy COlAHeHH! obpasoBaHHD
OOMHAPHEX, ABOHARX M TPOHHED CBAICH MOEOY ATOMIMH YEICPOIEL
Haomepas,
DMITHPHUECKAR, MOAEKYAAPHRA H CTPYETYPHAA OPMYAEL OPradHYeCRHL
| COemMHEHHA. NPHMCPEMH,
| A, WapocTepmiesse W oObéMHEEe mogenn  (mogens  Crioapra—
Bpurnefia) STRHOME A AHFTHI0BID Jdupa, GyTaHa M H300yTaRa.
BranmoneAcTEiE HATPHE C ITAHONOM, OTCYTCTEHE  BIMHMONCHCTRHE  C© _
JIHTANDELIA MDHpOM |
3 Fonuermma CTPOCHHE STOMAE YINEPOLL: - B p-opGTii, THITK BX THEPHIHIATMNN.
07.09 rHOpHARIATHE OfpasonaHe KOBLIEHTHEN
| ETOMHBIX DACKTPORHAT W WIEKTPORHO-rpadieckan Gopsynbl aToMa YIJIepoia.
opGraned JI  [llapocTepsncseie  w o0LEMULE MOOETH  MCTARA, 3THICHA |
wamcTinena.  Mogens  OTrRAKHESHHA  rebpuonex  opbaTancd |
(EMOHCTPAIHA ¢ TIOMOIER BOZAYINHEX Wapoe). JeMOoNCTpansonHan |
Tabmag aPazmapeie rElpEIHEE COCTONIHA ATOME YTIEpOTAR “ OPTAHWHYECEHY
4 Enacowgauas | Knacompukalng 00 JMSMEHTHOMY COCTABY: VITICBONOPOAH, CFLIOreH-,
08.09 OPrAHHYECEHK AFOT- K EHCAOPOICONSPHEALLHE OPIAHNWECERE COBIMHBHHA,
COBTMHEHHIH KnaccuHrauHs no CTPOSHHID YTASPOIHOND CRENETL ALUMKIHYSCKHE H

UHRTHYeCKkHe  (Raploumknuueckie W FETEPOLHKANYECKHE)
FPraHHYCCERE BELIECTE,

Enacendrraia ATACBOIOPOEDE: mpefeikibe  (ATRLAL I

IHETOATKAHEL), HENPEACILHLEE {ANREHRN, ATKHHE, ATKAHEHE ), SPCHEL
Korncosdumanms OPTaHFMCCKHT COCOHHEHHA o FEELMEH SR
A HEIHOHATRHER rpymn (I HAPORCHITBHL, EAPOCHATRHLE,

kApDOKCHTEHAR, HHTPOTPYIIND, AMHEAGCPYINA), CrHpTR. ATEICTHARL.
Kerouut. Kaplionone gncnorst, Himpocoeamusesms. AMBHEL

J. OBpasiel OPpraHHascHEN COSTHHEHHA PAIHIHLIX kaaccon, Monemd

Mo CTPOEHHKY YIOEPOIHOND CHEMOTA, [0 HANHWEHKD
IV HEUHOHANEHEX TPYIIL

KnpccrdHIMPORATE  YTIEROAOPGALL MO KPATHOCTH |
CHATH W M HETHNHED IHENA.

G..._.uﬂ.n.n.__..:.h.r. NpHIARMEARIPOCTE CPralHTeCKord
COCIHHEHHA K TOMY HITH HHOMY THITY HIH EJI8CCY.
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OPraHMMCCKHE  cooauienil  ©  PEITHYHEIME  YHELHOHRTEHEIMNE
rpynmasay. Ofofmaomas Tabnua cOCHOBHBE KIACCH OPTREINCECKHE
COSHHEHHAY

[TomaTie o KHMHYECKONR HOMEMENITYPE, m.q_zmmﬁn.wd._._uu TPHRHATBHAA

MemayHapoLIas HOMEHKIATYPA Dprapuieciix coemmseridi — [UPAC

[MpHHUHITY COCTARICHHA HAMBAHHA OPFrRHHHCCKOND COSIMHERHE o |
ﬂ_ﬂn_.p__.___...q_.r- ﬁ_ﬂunﬂ._._:r_.mn-u.._.__n ﬂ.u.ﬁr_._”_.._._.__w_.:.mﬂ [1e] HX

O, Tabnwmusl cHopanns ATKAHOE M AIHHALULIE  SHIMECTHTERCHY,
A ACHOBHHE KLICCH OPTEHIMCCEEX CosaHNEHHAY

h.—.“ﬁw:mmm.nr PRULHOHATRITY IO
nomeEknaTypy [LTPALC,

HOMCHEIATYRY H

Hazneate DpraHHYeckie COEHHEHHA B COOTBCTCTBHE
¢ npuaummami TUPAC u, Haobopor, SRMHCHBATE

HEIBAHHAM,

MowsTie o cyicrpare u pearcuie. Knaccwbueaumn peaxuui oo
CIPVETYPHEM HIMCHEHHAM BeIIECTEAT MPHCOCTHHCHHE (B TOM HHCIE
MONHMEPHILAE,  OTHIEMISHHR {aneMeHHpOBAHHA), 3EMEICHHA W

TMoHsTHE 0 roMo- W FETEPOIHTHYSCHOM PIIPLHBIX KODANSHTHON CBATH,

peakimii | 0o THY  PCAKUMOHHBIE  9ACTHIE
PAIHEATRHKEE, AACKIPOHIHILHBE W __u_:En.n,&F.._EFE.

Knaccumealia  peakidi  no  MIMEHOHMIO  CTENCHEH  OKHCICHHAD

Knacendrmramn peasumit N0 YACTHEM NPHIKLKAM: TATOTEHHPORRHAE W
ACTAMOICHHPOBANHE, PHIPHpOBAHHE W BETHAPAPORANKE, THOPaTALHE H
MErHAPATRIIHH, THIPOrAnOreHHpOBaHHE H NCrHIpOrutoreHpoRatme.

A, Topesse Merana Win Nponas-GyTanopoll cMecH W3 rasceOH
sikiruiKd. Bapam cueck metana ¢ xnopoM, Obecupeampariie OpoMHOR
roAR FTaneHon. Jenoinmeprsanns nomorineta. Tomyserne anueta

CpasHnBats  WCCcHPHERLIHIO — peakisi B
OpraHgHeckol o HEOPraHHSCCKO XHMHH.
CmpeiensTe THO W BHI NHMHYECKOH poakupn o
YHACTHEM OPrANWYeckHK BCUHICCTR.

Hafmonats ©  ONMCRIBATE  JIEMOHCTRAIHOHHLLE
KHMHMSCKHT SHCHEpHMaNT

KauecteesHnlfi AHATHT OPrasHHecki COeTHHeHHEH

5 Ul paeeniiine
12.09 HOMEHETIATY PEE {HETOPHYECKAR) I PAIHOHLILHAA.
OPraHRYCCKHA
COENHHERHH
HomcHenarype [UPAC,
6 Knaccmpuraima
14404 peaklHil B
opraHrecRo
XHBHH HIOMEPHM A
anexTpobrIax H HYRACOTaN.
FloaccmipHEAUME
OEMCIACHHY W ROCCTAHDRBEHIH.
AerHApATALMEH ITAHOA
7 [TparTitaeckin
15.09 pabrra |

| Hafimonath  xMMH-eckRe  shietss W QHECHpoBaTS

CofmomaTs Opasiia  TEXHHER fez0macHOCTH mpH

pafiore ¢ nabopamopHem  oBopynoBanHeM,
HATPEEATETEHEIM I NpPHOGPEMH, MHMHHECKHMH
_..__nHFlnr._.m.mE...._.

DROHOMIG H SKOMOTHMECKH TPaMOTHO O0PALIATECE © |
FHHMH.

Hcenegoname  ceolcrsa  opramyeckry  BELHSCTE.
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PCIYNETETE HAGMHICHH.
DopsyIHpOBITL BLBOIR HE HX 0CHOBG

Mporwe: peasiponnok cnocobuocT ankanos, Mexanwsv peasimi
PAIMEAEEOTD  3avemennd.  Péaxiun  pagMkankHOTe  IAMCINSHHE:

8 Dhobme nne Brimonmeciise TECTOBLK tARAHHNA. Pemeamie mmaad Ma BLIRoH (popayl | BRINDmHSTE TECTH W YIPOEREHHS, PellaTs i noe
1909 M cHCTeMaTHIAUM | oprammseckss coeppsennil. [ogroroska K koRTpoTkRoil paboTe. TEME,
% aani no | J. Harotosnemwe mogenefl monexyn npencramwrencit  paumiane | [pomomime  odenxy  colerpeliHY  A0CTHREHHN
KnaccHijiaEanmm EJRIAOD OPTAHHYECKHN COC/IHHCHHA B FEBOSHHH TEMIA.
H HOMEHKIATY S KoppexTHpoRaTE CROM  IHAHMA 0 COOTRETCTRHI
OpraHHecKHx € IUHHHPYEMEIM PETYARTATOM
ﬂﬁ_._u.m_.E.‘E._.ﬁ_u —rra e T ——— = .
9 Koutponcuas patora | no tese: «KABCCHRKAITAA W HOMEHRTATYPA OPTAHHHECKHX COBTHHEHH?
21.09
. .  TEMA 2. IPEIEJIBHBIE YT IEBOJOPOIbL
10 ANKAHE: CTpocH | DMEKTPOHACE H NPOCTPAHCTRCHHOS CTPOSHES MOJNERYTIE METAHA. XApaKTepHIORaTh INCRTPOHNOS H NPOCTPAHCTEEHKOS
2209 HE mofexydl, | ToMonoriMcckRii pam ankanon H HX H30MEPHA. CTPOSHHE MOMEKYA MCTLHI B €00 [OMOION0R.
roMonorHeckii | [IpocTpaHCTRENHOE CIpoSHMe Monckyn amsanon (b Tom sucac o | OnnchiBaTe rOMONOTHISCKHR P ATKAHOE.
pAL,  HIOMEPHA | KOHROPMERR ). Pautidars 1OMOTOTH W H30MCPE! ankapos. Hosnas
H HOMEHKATTVRR _._ﬂ-._-m:-n_._w.ﬂ____.mu.m EUTHHAMHDON, WIKAHK B COOTECTCTENH © MPABHAAME OMEREIEarrL
M, HlapocrepacHensie MOIETH MOBEKYT ANKAHOB A4 HAUNGCTRELHA ILPALC.
cpaloHOre BpamesHsa soRpyr ceaan C—C, a Tapke zacnonBempofl » | Prumuars:  nepodudbl,  BTOPHYHEIR, TPCTHHHBIR,
IATOPMORERHD KonpOpMALLAE STalE. YETBEPTHYHET STOME! Yraepol
JI. Harorosnesme napafusHporannodt Gymars, nemamaipe ed choficTa |
(OTHOLEHEE K BORC W KHPY)
11 LI T [pomsinneninie CnoCofis NEyYeHHAE ATHEHOH, kpekmHr | XapakrepHiosats OCHOBHEIC —MPOMBLINCHHBIE M
26.00 TEOUTY HEHI pedITenpoIyEToR, peakiig ANKATHPOBAHKA, noury4eHHe | Tafoparopibic crocofl MOTyHEHHE AIKAHOR.
AMKAHON CHHTETHHECKOrD  (HIHHA, HArpeRAMME VIOEPOOA B arMochiepe
BOJOPONA.
Nafoparopukie  cocofll  Nomyuenna  aakanon:  peakus  Bwopuz,
nuponys conell KaphoNoBER KHCAGT O LIEMOTAMH, MHIPOIHI xapbna
AT HHAA
ML [Momyueune METARA H3 SLCTATE HATPHA H FHAPOKCHIA HATPHA
IZ CeoficTaa DrnyeckHe CROACTRA AIKAADE, VeramupnHmsTL FRHCHMOCTR MEAILEY
28 04 ANEAHOE H HX Baansimoe RIHAHWE ATOROR B OpPraHAecEy MOMERVIEX. | KUIHYSCTREHHBIM COCTARROM MONSEYN WIKQHOB H HA
[P HMCHCHHE TTonomHTEARHEL M OTPHUATENLHRIR HITYRTHERGE Sthdes e HHIHUECKHMH CRORCTBAMMH.

Hunoosrpiposats mepex o ROTHMEC TR HH B

OTHOE B KANCCTECHHEIS Hil (R HORE
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rAnOrcHMposaENe H METpoBanne, Peakumn nernaprpoeanva, Peaxinn
orcaerdd.  Jpyrde peaKiHe © PESpPYIISHHEM VITEPOOHOH  BeH.
H__“_..r._.r__ﬂ._.._”.m._._._.._m ATMEAHOE HA OGCHOBE CEOACTR.

A, Buacodparseits H cnafiie, WM TPRPYIOLLHE
HHAYKLHOHEER 2pherT, reMonNTHYCCKHl patphin KOKUIEHTHON CRATH,

cROBOIHO-PANHEANEHLI  MeXankIM  peakini  samcmennn.  [opewe

MeTaMa, nponad-GyTaHokoli ovecH, mapadRER B YOAOBHAN HIDRTKA
W HEIOCTATER  KHCnopooh.  DBophis  CMECH MOGTEHA ©  BOIOYXOM.
CHoLIeHHe METAHA, Nponap-OyTasoBoi omeck, OeHIHHA K DpomMHOH
eane W pacTeopy KMnO..

JI. OGHapy#etne BOJTH, CENH, YTREKHCAOID Fasd B NPOIYKTAX IOpPEeHHS
CREWH

OO HYSCROTD PAIE ANKAHOR.

CIMHCHEBATE BIAHMHOE EMHAHHE HTOMOB B MOASKYIAX
AMKAHOE W YCTAHHAINHBATE  PIAMMOCBHEH  MEeRDY
ST ML CTPOEHEEM MOTTERYI AnNEaHoe
W HHIVEIHOHHEN Sthiiesrom.

XapakreprioniTh CRODOINO-PATMKANEHEIH MEXRHIEM
AR TAMEUECEHIA.

Japate npormoid  peakimoRHol  cnocofmocTi
ATKAHOR M OOOTECPHAETE  HX  XEPAKTEPHCTARGH
KHMHYECKHX CRORCTE ATRAHOS,

YCTAHARTHEATE SABHCHMOUTE MEHAY SBOHCTEIMH H
NPHMEHCHHEM AKaHOE,

MpoeopuTs, HAGTOIATE B ONHCEBATE
SKCIIEPUMEHT

NHMAYECKHA

Lipsnoansars

Fosanorssecknii pal | cTpockie Wtoaranos, Hx nomenknarypa u
HEEMETIE.

[MossTHe 0 IPOCTPAHCTEEHHOR HEoMepin. KongopMmepsl LMK ERCAHN,
Cnocofisl  NOTYHCHHA — UHEMWANKAHOB!  PEKTHOHKALNA  Hedd,
EATANTHTHYED O JSrHAPHPELHTHE APEFE, EHVTRHMINECOYIIHDHLH
peaxuna Beopua.

CDEENeCEHE M MHMHGMCCEHE  CEORCTES  UMETOAEANOR  [PeakiHu

NPHCOETHHCHAR W SMSUIEIHA ).

TMpumenenne UHENORKIFOR,

JI. lllapocTopkHeEsRc MOAENH UMKOCERCaRS (KombopMaIan skpecos
M GEAHHAR), JAMETHIIHKAONPONAHA  (§UC-,  FPERC-HIOMEDE).
OTHOIIEHAE NHENOMEKCAHA K BoAskM  pacTeopaM KMoy » Br
Tafinuua «Crpoesss mHEIoankanor, Kompopaauis

Xapawrepmiopars FOMOBOTHYSCKHA pall, CTpOeHNRE,
CEOASTRA W NPHMEHEHHE [HET0ATKAHOE.

OnncuBats  cnocobil  NOMYMCHMA H  OpHMEHCHHS
HHEIMOATEEHGE Hil U HOBE GIORCTE.

HaGmoaare W OMHCHBATE  ACMOHCTPAILTOHHB
AWCTE PHMEHT

TEMA 3. HENIPEJIENRHBIE YILVIEBOAOPOBI

SRSt =

Adress;
oMY EE KM
PRI, HIOMEPHH H
HOMEHETATY A

“IACKTPOHHOE W NPOCTPANCTIEIIOE CTPOEHHE MOMEKYITH ITHICHA,
Fomonorsaeckuii pag W MIOMCpHA aakeHOB (VINEPOIHOTO CRENETS,
TEOMETPHYCCKAN  HIH  WUC-RPGAC-HIOMEDHN, NOACKeHEA  ABOREOH
CEE3N, MeRinaccosan). HoMeHETaTYpa AIHCHDE.

JL O REMELDe MO G-, MAIHC-HE0MEpOB AR

KOHKPETHIHPORATE S -THOPHARZUTNO opasTanei o
u...n..r._._.m__n.__._.._.n_.u.__ ITHNCHA.

Xapaprepuronats FOMONOTHYECKHH AL ATKEAOE.
OGodmate W yrayOmATh IHEHHA ©0 WE0MCPHH  HIL
TNPHMEPC HEOMEDHH HTHEEO; CTPYETYPHOH
W NpOTTPAHCTEEHHOH.

Hazpamarh AAKEHRE | COOTRETCTEMH © TIRHEHTAME
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womeraTypee [UPAC,
PasmH4ats rosoiord | FHAOMEDR AAKCHORE

Poznmunre PO LTS ML ool TV YeHHE
ANKEHOR! EKPpeKHHD AMKAHOR, BXOAAINNK E COCTAR

HEPTH B BonyTHOrD HedmE oD rase, AeripHpopalHe

ANKAHCHE.

[peanarare naboparopueie  cnocobinl  BoTYHeHHA
RIFHEPETHERX SUTRAHRR,

Popuayanposats  OpasHEe  3aRUesa W SREHCBIBETE

YPABHEHHS PEAKINil B COOTECTCTENH C HHM,
Habmonars ©® ONHCHBEATE  AEMOHCTPAUHGIHBIH
IRCTIRPHMERT

.U__.._u-_ur“_u".m..._.m_. BIEHMHOS BEHAHEE ATCMDOE B -._n.n_.._.mﬂn..___.._.._ﬂu.-
ANESIE H MeIoMeptbif ddidesT,

TpOrHE03HPORETE PCAKLMOHHYK! CIOCODEICTE ATKEHDE
Ha CHOBES u.._.-_n_._.u__._.ulu-._—.____u.__..n- CTPOCHHA HX MOJESEYIL.
KAPAKTEPHIOBATE MEKANNIM Peasiiim
ANEKTPOITLHOTD MPHCOE THHEHHA

{rAAO0TEHHPOELHNE, THAPHPOELHHE,
THAPOTAAOIEHNPOBANNE, FHOPRTIUMS) H Peakipe
METHMEPHFRITHNA,

Cpasnnpare npasuna Mapropunrona w Jafuesa
Yorassiusares SAaBHCHMOCTE  MeERIY  CBOHCTEAMM
ANECHOE K HX _.—m-.E__.n.m.__n-__.-.-ﬂrn.

Habmomate, ONHCHBATE B NPOBRIAATE KHEMHYSCKHNA
IKCTIEPHMEHT

I5 “Cnocobin [fpompmisienysie cNOCOOR NMOTYIEHHS ANKEHOE! KPCHHHT ANKAHOE,
0510 THUTY eI LHE BMOOALME B cocTas  Hedmw W nomyTHOrO  medTanoro  rasa,
ATKEHOE AErHAPHPOBAHEE NPEASIEHEN YTIEEOROPONNE.
JafoparopHme CTIneoiE CHLTYHEHHA il LG TS e L
| ATHMHHHPOBAHKA (TS0 reHHPOBaHHE), DETHIPATAIHA  CAHPTOR
- M DERANOreHHPORAHHE QHMANONCHATCARDE, B THRRE
| JErHAPCUEIIONSHH PR EE FANCreHOnPOHEBIGIHELE NpEAcibHBIX
yraeaooponoR. Tipasuno 3aiiuesa.
JL TMonywedwe OTHREHA W3 STAHOIA MW IOKAZATCMIBCTEC MO
HEOPERENLIOND CTPoeHHA (peaKuHn © OpoMHOR BOMOH W PACTROPOM
EMnO)
16 CrofcTsa H PHIWHCCKHE CBOMCTEL ANKEIOD,
06,10 NPHMCHCHHE Braammuoe sARHHE FTOMOE B OprasivccEmy Moncxynax. Mezomepioii
ATKEHDE adiperT.
MporHos peakunoHHOl conocobHocTd ankedos, Mexanusm  peakimi
AT PO IABHOTD NPHCOSAWHEHHA.
Pearigi mpHcOeiHHEHRS ATKEHOE. FANOTEHUPORAHAE, THAPHPORANHE,
MHOPOTATONGHUPOBAHKE,  HIPITAHE, nonAMepaannd.  [lpasxno
Maprosmuxosa, Peaxupy  okicienns  aikenos  KMnOy  (peasuus
Barmepa) B BOOHOH # copHOXHCION Cpeae.
[TpHMEHEHITE ANKEHOB Hil OCHODE CHORCTE,
. Bumeodparvediel B cnafiosl no Tede ypora. OOecuscdmBanme
ATHAEHOM GpoMAOH BOJIM M pACTBOPE NepMaiTabaTa kankd. [opende
srHneHa. Branmo eficTRHe ANKAHOE W ANKEHOE © KOHUEHTPHPORAHHOHR
CEPHOH KHCIOTOR.
JL Obmapysedne B REPOCHIE HEMPEISTRHEN COSTHHEHN
17 [MpaxTEuccEas [Momymenme MeTain W ITHISAA H HECNENDRARNE WX caolicTe
10.10 paboTa 2

CoBoaaTs MpaBMm  TexHHEH DEIonacHosTH  [IpH
paboTe & MafopaTopHEIM obopyaANBEIHHE,
HAPeBaTETEHEIME mpubopasm, AHMHCCKIMA
PEAKTHEAMH, CROHOMHO H IROEOTHYECKH [PaMOTHO
OOPALATHCE © HHMH,

m._._....,_...l_._ﬂ._.__.ﬂ.mw.q.r CROHCTRER QPrHHHYCCKHE BEINCCTE.
Habmomats XAMAMECKHs ARTeHHA H  DHECHPORATE
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pesyneTaTi wadmoaensi, DopMyYIHPORETE BHIEDIE

Hil HX DCHOBE

ararae

CITHCKIBATE PEIKIHH IITHMEDH AN

H HCNOIEIOBETE MYHATHA XHMAH

BEICOROMOICKY THPHEIX COETHHSITHA: MOHBMER,
MHHTHMER, WEMEHTAPHOE IASHD, TR
NONHMEPHIANHE,  JTHHCHHEE, PAOI0eTROEHHKE H
CETHATEIE { CHTHTLIE), MOTHMEPE,

TEPMOITTACTHYHERE 1 TEPMOpeakiiBhic

MOHMEpE, CTEpeOPeryIEpHEE H

| HECTCpCOPErVIAPHELE MOARMEPLE,

Knaccnuomposars  MOTHMEPE 10 pasTHMHLM
NPHIHAKAM. N0 CTPOCHHHY, CHOCOGAM  MOTVHEHIA 1
OTHOWMEHHIO K HArPeRaHHeD,

Pawmuars M THMERHEELHRD TR EHCALHID,
XapaKTepHIoEaTE HpHMEREHHe RS HE LY
:ﬂfﬂhﬁaﬁﬂ_-ﬂm IHIHMEPOR Ha DCEORE FTHNEHOBRIX
FENEBOIOPOLOE H HX MPOHEEIHLD,

OnuceBars anikagdeibl KaK YTICBOROPOLE © ABYMA
ABOHHLIMH CRATAMH,

TMpennarate obuyio pOpMyIY JIHEHOE H HAIRBATE HX
B COOTRETCTIHN ¢ Mpasunanmy Bomenknarypst [UPAC,
Paznmguars —ﬂ_..__-..nn.ﬂ—_E IR HE ERO R _...-.minx._.._ﬂ._u__u__-.__m.w__ﬂu
YIACPOOHOMG  CRENETR,  RIAHMHOMO  NOAOGKEHHA
EPSTHHX CRAZEH, NeOMETPHHESCKY .
XaparTepnionaris CTPEHHE
WIKAHEHOR

COMpAAEHHLN

i3 Ocroanuie n_.?._m::_.._; MOMHMEPOE:.  MOHOMED, [OIHMED, 2IEMEHTRPHOE IREHD,
12,10 [KHIATHA  XAMHME | CTCICHE [OARMEpHIALHH,
BEICOROMONEEYAA | JIHnefinnie, poBCTEREHHLE W CETUATEE  (COIMTRIE)  DHULHMEPHL
PHBLEX | CTepooperynapHie H HeCTEPEOPer VIRPHELE NOMHMEDEL,
COCMHHCHMHI CHHOIIGHNE  NOAMMEPOE K HACPEBAHMIN  TEPMOMIACTHHHLE
H TEPMOPCARTHIULIE TOAHMEEL.
Moansepsl  HE  OCHOBE  STHACHOBRIN  YINGBOOOpOODD W HX
NPCHIBOAHELG: [HYTHICH, MOTHIPOTIICH, NOIHTETPAPTORITHICH B
NOTHBHHATCI0PIL.
JI. ORHapoMieHHE © BEOMIEKIHCH noansepos OCHOBE  STHISHORRX
YAEBONOPOROR
19 ACTRIIHEHED KnscondMEAUME  OMEHOBBN  VINCRQUOPOUDR.  HIOMHPOBAHHKC,
13.10 ENBCCHHHICAIRA | KYMYTHPORANMKE H CONPGREHHRIE.
H CTpOCHHE HoMeHRIATYPA W HIOMEPHS JAHENGRIIY YTACEOI0POL0S (MekIaCCOBas,
YINCPOSHOrD CRENETA, BIAHMHOND NOGCGKENHA  KPATHEX CRRICH,
PEOMETHAICCKAA ).
CTpocHEHe conpamEHHbHE aEaTHERCE,
I, BuicodparseHTed B coaiian no reme ypoxa, Mopean soneeyi
ANEATNCHER [ HIOTHPOBAHHBIMA, EY MY PO EaTHB M H
LONPAKENIHIMA TENTHRIME CERLAMIL
20 Crocot Crocofiel  MOMYGEHAN  ANTKAAMEHOB:  JECHIPHPOBAHME  ANHAHOH,
17.10 TROUTYSHEHHA, peaxini Jlefeneea, mermporanoreHpoRaHRE ANTANOICHATKAHOE,
| cROFCTIN M thrrmeckie CBOHCTRA IHEHOBRIX YTACBOAOPOION.
NpHMEHEHHE XumuueckHe  CBOMCTBA  AMCHOBLIX  YIMEBONDPOAOE.  PEAKUHH
ATESTHEHOE. NPHCOSIHHEHNE, DKHCIEIHE H IOTHMEPHSAIHN — o OCODEHHOCTH WY

MPOTCKAHHA.
Haxookpeinie B MpHPOIE 1 NPHMEHEHHE ATKAIHCHOR, TepneHs:.
JI. Eoarynaums sueyHore Cokd KaViIvKOROCOR (MOAo4ad, OIyBaHtHKE!

CpiBHHEATE XHMHYCCEME CBOACTBE  WIKEHOBE H
WTEATHCHOR.

Brmmanare  OcobEHHOCTH  PCAKIHN  THULHMEPIRiHHE
CONPRFEEHHRY ATERIHCHDE,
Xapagreprzoears  QMIHYECKHE W
CHOMCTE AHSHOE,

CNMCHIBATE HAXOHACHHE I NPHPGAe H NpHMeREHNS
ANMKATHEHOE.

KAMHAMOCEND
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une thukyca). JenoiuMepriaums KayuyEs M 0KAZATENRCTED HATHMHA
AROAHEIX CEATA B MOIEKYAAX MOHOMCPOR (peaxin ¢ BpoMHOR Boaoi
H pacTeopos KMnil,}

Dnactosmepst. Harypanewmwf woyuyk, Kok NpOOYKT DOTHMCDHIRUN
wacnpena. CuAaTerwseckne rayayxn: Oyramwenoneit xmyave (CBE),

Jagare HAPMLETEPHETIEY TEpIIEns H Hx

NPeACcTABHTETAM

H..m“ﬂ.nwm..nm_.ﬂnah._.r KayUYKH Kk NPOaYETHL
NOTHMEPHIAUHH CONPRAEHHEYX ANKAIHEHOR.
¥eTaHaBIHBATE EHLHMOCBE S MEHLY

CTEREOPErYIAPHOCTRED § WNIRCTHYHOCTRH KAy IYRoD.
CMchBATE npolneMy CHHTEH Kaydykos H POk
C. B, Jlebenena B o perncHAm,

Paznmuars  CHHTETHHECKHE  KAYMYKH W HCXOMHBE
MOHOMEPE.

XapaKTCpHIORATE PEIHHY KaK [TPOIYKT BYTTKAHHIAHEH

EEviykon -

FomMoiorH9eckHi Pl W HIOMCPHA ANKHHOB (YIMEPOIROID CREISTE,

Crocofiel NoAvYeHda ATKHIEOB, MHPOMHI METIHA (B ToM uscie o
OKHCIHTEILHER  MTHPeNEY npHpogroro  raza), EapOaoHe seton,

J. Bryeothparsmentsl ¥ cnafns no veme ypora. [lomyqenne anetinenn

Konkpemianponats sp-ridpinsaquo opbrrared
MOMEKYIIBI ANCTHICHA,

KAPAKTCRHIOBATE IOMOIOCHYCCEHH PAN ANEHIOE H
MIMEHEHHE (PHIMYECKHN M XHMHYECKMX CBOHCTE B
TIOM PRIy,

OGofimares W yrayiinATe SHAHKA 00 HIOMEPHH HI
TpHMEPE HIOMEPHH ANKHHOR: YPAEPOIROND CRemeTa,
NOAKEHHA TPOHRON CEATH, MOKKTACCOROH.
Hazpisars ANKMHBI B COOTBETCTOHH € [PEBHEAAMEH
nomersiarypol IUPAC,

Pazmiams roMonorid 8 HIOMEPRL AMTHKHHDR.
KAPAKTEPHIOBATE COOCO0L NOTYICHHE ANKHHOR

XHMHU2cEMe  CROHCTER. PoasumH  npucociHHedHs  [THIPHPORARHE,

21 Fayeryrm 1
19.10 PCINHEL
JHEHHWIDRE, HI0NPEHOBBI, XIOPOIpeHonbiH, Oy TaTHeH-CTHPONEHBIH,
BynxaHdsaliin KayuyEOR: peiHHB W 00HHT.
L CRHAROMICHRE ¢ KOJUTERIHEA «FayuyEH M pesHHBIG
22 ANKHHEL MMEETPOHACE H TPOCTPARCTIEHHGE CTPOCHHE MONCKYTTR ALCTHICHA.
2010 CTPOEHHE
MOIEEYTT, MONOUKEHAR TPOHHON cRRzn, Mexsnacconas ). HoMeHniaTypa MxHHoR,
HICMEPHI,
HOMEHETATY P,
rOMOAOCHUECKHE | JErHAPOTANOMeHRPORAHNE THTAIOMEHANKAHON, MIAHMONSHCTRHE coned
PAO; H CTHOCODE! AUCTHICHOBEIX YIACBOAOPOAOS (AUSTHISHHIOR] & FaNoreHANKIHAMH.
NCIYHEHHA
w3 kapinga sansum. OO bEMHbe MOLETH ATRHH0H
23 CroficTRa B dnmrueckie CROACTIA JLETIIEHORIX YTIEROADPOI0E.
2410 TIPHMEHEHEE
INEHHOE

FANOT EHHPOBRHNE, THAPOrMAGIEHHPORLIHE, THIDITAIHA, TPHMEPRIAH
aversnenn). Peasipn Kyveposs w [lpapmno Snerexopa. Kucnorinee
CEORCTRE ankMAoR. AucTincHumsl CHECIeHHE ATEHHOB PITROMOM
KMnO),; u ropesne.

OONACTH NpEMERetHA ALETHICHE HA ocHoBe ero ceodiora. [Tpumenenie
MORMOTONGE ANCTAICHE. :&.:u_tﬁn_rh [1H] CHOEE ALETANEHA.
Buninanemisnen.

MogTeepmiars CEOR MPOTHOT XHMHYECKHX CROACTA
ANEHHOR ﬁ__m.h.-u.._.ﬂu:._—_ __.__“_u-._.n_nluh.—-m-nm_.__..n. BREUIENATE HX
OCODCHEBETH.

HenonksomaTh 3EOCHOMEPHOCTH NPOTCKAHAA PeaiIHi
TIPHCOSMHHEHIA (Mpasnne SNETeKoRL ).
VoTaHapnupere  DESAMOCBENL  MEKDY  CTPOSHHEM
MAOULERYITBL AUETHIEHE H CID EHCTOTHREMH CROECT BEME.
KAPAKTCPHIOEATE [EAKLMH  DEHCACHIE  TOPEHHe,
BAAMMOIEACTERE ALUeTITeNa ¢ pacTropost KhnC,,
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J. Bzapmogeicreds agenivena ¢ Gpomiod sogoi. Baasmozedcrane
BLETHIEHS & PACTROP0NM KhinCy, lMopesEWe AUETHICHA.
BuiecparerThl 0 CNaifisl o TeMe YPoRs

Hadmomd Tl 0 enHCEBATE XHMHYECKHR SKCTIEpHMENT.
VYCTAHARMHRATE  R3AHMOCRAZE  MOWAY CROHCTRAMM
HALUSTFIECHA H &ro __.__u:.r_!u_.....u_.n._nv._.

MNApakTepHiotaTs ODTACTH OPHMEHEHRS MOMOTONDE
ALCTHIECHA.

Lu:._._.._.m.“ IHBETE [OUIHMOR R OCHORS ALUCTRIBCIEL

TEMA 4. APOMATHYECKHE ¥YI'JIEBO

A0POAbI

24 .__,_._,Wn:E_ crpockie | [lepRre  cecgeHds o0F apOMaTHHECKHX COSAMHEHHEX. CrpoeHde | Xapaxrepriorars DeHsol Kak NpejcrasHTens apeios
26.10 MOTIERNT, MONEKYITR  feHIona:  eaWHES  T-ONCKTPOHHAA  CHCTEMA,  Mod | H OCODEHHOCTH SICKTPOHHOID CTPOCHHA MOJCKYIhI
TOMOTOHHECKHI | apoMaTHUecknil cercTer, BEITL M ONYTOPHON CRETH,
pan, MrosMepd 0 | Fosonorsseckwid  pan. HMzomepus  m3aawwsoro pacnonoogeqis | UNHCHEATE  HIOMCPHED  BIAHMHOIO  PACTICNOOKCHHA
HOMEHETATYPE samecTHTEnSH B Gemmonnnos koseie. Homewxaorypa apeiop, Keunonst, | SMecTHTenel B Denmonbmonm Ko,
JI. Bupeodpanrmets: M cnaiinsl no teme ypoka.  lapocreprescesic 1 | SRMHCEIBATE  QOPMYILEL  HIOMCPOB  #  POMONCGITE
OFBEMHBIE MEIEIH DEHI00A B e FroModoios BEHIOMNL B HLILBATE HX
25 Cocofii [MTpoMuinnesHsie cnocolsl nonydedns Gewsona # ero rosonoros: | Pawiksars H OIHCEINATE MpOMBLITTE LS
2710 IV SE S APOMATHIALHS AMKAHOD B (HENOANKAHOR, TPWMEPHEALMA ANCTHICHI _ M AA00pATOPHRIE CIOCoR NOMyHcHAT GeHI0AE.
APEHDR {pearina FeaMHCHOrS ). Doy IECTRIETE NEPEHOC THAHHT 0f ANKHHAN HA ApEHEL
Jlafoparopuue cnocofsl TOTYHEHHA APSHOB: LNKHIHPORRHNE DEHIONNL, | HA HPHMEpE PELKLMK JeHHEKONG
IHPOUTES COEH HPOMENTHYECKHE KHCTOT,
AL Bragopparsenmol W caafan no Tese ypoka o e .
26 CrofcTea MHIHYECHHE CRBORCTER ApEHDE, XapaxTepniosars dswdeckne caoicTea Gensona,
a7.11 fieH3Iana fTporeoz PEAKITHOHHDH CIOCOOHDCTH HpEHEE, Peaxuns | YoTauipadeaTe BHHMOCERIE MESKDY  OISKTPOHEEIN

NEETPOPHABHOID  IAMEIIEHHE H MY MEXAHHIM: TATOrEHHpOBIHHE,

amunuporanne  {peaxima Dpunens—Kpadea), HUTIBR I,
eynefupopanne.
Pearimmn MPHCOCTHHEHHA: THOPHPOEAHKE, PATHEANEHOE

ranorcHHpoBanne. Peammin oimcienns.

AL Pacraopenne " DEHEoNe PRATHAHEX OPTRHHYHECKIY
H HEOPrAHHYCCKHX BEOICCTE (HANPHMOP, Cepel, HOaR). OuiakoMasune ¢
homueckryy cooffcrsami Depsoda (PRCTBOPHMOCTE B BOJE,
TUIOTHOSTL, TEVMNEPATY DA TIERICHHT —

ERIEPACHEAHHE TANARHHOA ammyner ¢ Gesonos B GaHe co ORAOM).
Mopene Gepsons oe crekngnnci naiouke, Ornomedne Gensona g

GpomMioii nome W pacteopy KMnl),. Herposasne Genzona

CTROEHHEM MOAEKYIR OeH30NE W ern  PeariMoHHEHE
COOCODHOCTRR.

IMporHoIHpoRATE  THIT  XHMEYMECKHX  Pearimi,
XApAKTEPHIVIOIHX  BerIon, o KOHKPETHINPORITE HX
B,

HatmomaTe MeMOHCTPABOHHELT
M O2ITE BABGOGLL Wl @I OEHoms

BECICPHMEHT
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27 ChoBcTR: Tonyon, kax rosmonor Gessona, OcoleHHoeTH xEMuveckHx cpoficrs | OnHesiBaTe  fHINMeckne  coolcTEa  [OMOTIOFOR
01l FOMOTOTOE ankunGersonor. OpHeRTanTsl 0epsoro W sToporo poaa. Bsawdroe | Dexzona,
Brerraa. RUMAHHE STOMOR B MOJERYIAX ATKHADEHION0R MA NPHMEPE PEaKiN | YOTaHARTHBLTE JABHCHMOCTE MEHIY DOKOBOH Hensi
[Mprmencune FamMenieria, PeakimH OKHCIIEHE, i HAPYVITEHHEM ANCETPOHHOH (LIOTHOCTH
apcHOoD [IprseHeHne ApeHon Ha 0CHORE HX CBOHCTE. conpRedHyorD  A-00NAKA B MONCKYTAX COMOROIOE
J. Omsowerne Tomyona & Boge.  Pactaopenie B TONyOnC PE3NHYHELY | HeH30na  NoA  EMNAHHEM OPHEHTAHTOR  [ePROFO
| OPrRHHYCCENXK W HEOPFAUNSECKHX BeecTs  (Hanpisep, cepel, HONA) | H BTOPOrO poa.
| Ofecupeynpanse Toryonos pacteopa KMnO: i Gposisod soxe XapakTepHIoBaTs  DIGHMHOE  BAMHHAE  &TOMOE
B MOIUIEEYNAX AAKHADEHION0E HA NPHMEPS PeakuHH
FAMEMEHHA H CHCHCICHHA.
YoTaHasmnBaTk BIAHMOCBATH MCHIY CROHCTBEMH
FOMOMOroE HeHIOIE H 0G0aCTAME HX NPHMEREHRI, _
Hafimsomere W ONHCRRATE  MEMOHCTPAUMOHHBLA
§ — SECTEEMERT
28 OFOGLEHWE | Branoinesine TECTORRR JAAAHKE B pellicne 1044 Ha seeon dopuya | Duinoiiats TecThl H YTPRAHEHHE, PelaTh Saaku io
L1l CHCTCMATHIALMA | YITIEBOROPONDE PAIIKHHE KIaccoh, POmcHAC pacdETHEIX 34004 Ha | TEMe,
THAHMI 110 OCHORE CROMCTE VITIEROAOPONOE PEuiAuHBA Wmocon. Dunonpedde | TIposoanms  ougHky  CODCTBEHHBIX  JIOCTHHCHHIL
YEMERCAOPOTAM VOpAHEHHH H YCTARORACHHE ICHETHYECKOH CBSIM MEKIY KIACCAMN | B YCBOCHHH TeMbl.
yresoaopoacs (nenoukn npespaienni), MoaroToska k xosTpoikioll | KOppexTHpOBaTE  CBOM  SHIHMA B COCTBETCTBHH
pafioTe € MAZHAPYCMEIM PEIYARTATOM |
29 KonTponssas pabora 2 no temam of lpemeasnnie Yraenonopoiss, « Henpeacnsueie yraenanopons, «ApeHks
14.11
|5 TEMA 5. MPHPOIHBIE HCTOYHHKHA YTJOEBOLOPO/A0B =
30 | Tlpuposseii ras | [pHpoaHE raz W ero cocTas. [IPOMBIUICHHOE HCOOMLIOBaRHE W | OMMCLIBATE NPHPOMLI F15 KK SCTECTREHHYH CMECE
16.11 Oy THELE nepepadoTED NPUPOOHDTS FA30. FUNERNO0POIOE.

HofiTAHOI rad MomyTeme HedTauce ratd § Hx nepepabores. OPakind NOTYTHON | PANHHEATE NPHPOAHL H BONYTHBA ReQITIHKe rash,
nedrTREOND (434 rAI0BRET BerIi, nponan-GyTaHoRas cMeck u Cyxoil | NapakTEPHIOBRATR COCTAR MOMYTHEX HEITHHLIN [HI0R
rid. WM dppasm.

M. lazoeas 3amwranka c mpozpasms kopiycom. [Mapadmn, ero | Xapastepisorars ofIacTH TP H O
PACTBOPEHHE B GCHINHC B HONAPCHMNE PRCTROPHTEAEH H3 CMECH MpMMEHEHHA NPUPOOHOIT  Fasa W O0OYTHOrD
HOpTAHOrD r(az08 W OCHODHLE FanparRiedHs o
MEpepaie TR,
HadmomaTs XHMHYCCEHE SXCNCPHMEHT, ONHCBBITE
n.n..m._.q MENATE BRIBO I -
o Hedn Hedre, max npuponusdil MeTOulME Vraesogopomos, ¢ coctas W | Xapaxtepwioeats  dumueckme cROACTRA HeqTH W
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17.11 MY ECKHE CEORCTIEL (MIHCBLBETE 68 COCTHE.
YIMeRooOpIM  KAK MpPenMeT MedIyHAROIHOM COTPYIHAECTRR M | APTVMEHTHPORATE Pl STNEROIOPOIOR
R HEHInAR _u_.__.ﬂm.nm-._ IROHOMAKH FocoHR. nr.__ﬂtﬂ..___a._m.—.v_u.h.—__ub__ Eﬂﬂw..u..m:.ﬁﬁ.—.mh H 3EOHOMHEC
A, Komnewums oHedre w wedrenpomyvicrein, Bupeodparsentet, sn | Poces W peobxomsmocrs  cofmonesms  HopM
KOTOPEIX TipencTapnesn qobeva Hedow W ed  TpaHcnopTHpoRKA. | sxonorwteckoll DesonacHOCTH NpH TPARCTIOPTHPOBKE
Buacodparmerst aHedranne dhakennm, sadwonorueckne | rawm, neldrr 1 sedrenpogyrTos
EaTacTpodel, CRIGAHHME ¢ PARITMBOM Hefrae, OHpasosarne Aedmanoi
IUIEHEN HA NERCPXHOCTH BOAL U € YCTPaHEHHE
32 MNpomsiniennas | Percrddmkaind (paxudondas meperoiia).  Ppakidd e s | YOTAaHIRTHBTE By TPHIPEAMETHREE CHBHIH  MEHIyY
21.11 nepepatoTea DEHIHHOBAR, JRTPOHHORAR, KEPOCHHORAR, ra30iak, MasyT. ConspoRsie | HIVHMaeMBM B HIYNEHHEM YUeiHEIM MATEPHATOM HA
Hedrm macia.  Basenww.  [Mapaden. Dvapon.  Kperwor  pedmenpoiykron: | MpaMepe  cnocolop  IpoMsieHdoi  nepepaborod
TEPMHYECKHH,  EaTATHTHYSCKH, rHpokpesHar,  Pafopsanr. | Hedie W HedTenpoavEToR | enecoBaMe  NoayIeHHg
HMyxawsnmma.  Apomaricanms,  [deronausonsss  crodikocrs  Deromin. | ankason
ORTAHOBOE SHCD, YCoTaHapnHaaTs  BSAHMOCBAZE MEGRTY  HHseckaMM
JL. Konnesama «Hedrs w vedprenponysmuey. Broeohparsesms CROFCTBOMH KOMTOHCHTOE HodmH W cmocobamn of
ulleperonsa nedrrms nepepalForsm.
KAPAKTEPHIOEATEL  perTHdmxainm  nedrd, Kpekdir
HEITENPOAYETOR W PrhOpMEHT.
_____._u._”.p—._.u.mn—umu._._.u BHIHMOCETIR MEAY COCTAROM,
CTPOEHREM M CRORCTRAMK Jpiriiei wedr 1 apvriss
—_a_&mﬁn_m__ﬂ.u..._.._ﬂdﬂ-h: H HX _.n_u-._?__mq.__E.__u.-.m-__- B IH_._:“_..E__.-_UE
o3IO,
Paznu&ars TepMHYcckHE, KaTATHTHYECKHA KPeRMHIa
H FAIpOEPCHHHT.
APryMeHTHPOBATE  SAFMCHMOCTE  DETOHAMHOHIOH
cTOfKOCTH  GEHIMHA OT CTPOCHHAE  MOACKYT  €ro
ROMOOHEHTOR W NPpeUIArars COoco0e  (H0BLIISHEL
e ————— e R O AN
33 Famerinmii Haxomaenne B NPHPLIE W COCTAR YINEH! KaMeRHKHE YTonk. AHTPRNAT, | YOTARARMHEITE BXMAMOCEEIL  Méekmy  DRonorsel
23.11 YrOh. GypuLil vrone. {EOMEHHOVTONBHEHR nepHon) o xeMiell (HAMCHHLG
Mpospinennan | Kokcobaise ® €00 NpoOyETH: HOES, KAMEHHOYTOULHAS CMOAR, | YIOOk B ero nepepadoTral,
nepepaborea HAMCMOIBHAN BOSE, KOKCORMEH rai, [azwpurauus yraa. Boassodi rai. | XapakTepHzobsTs KOKCOBAHHE KAMEHHOIO YITS M €ro
KAMCHHOMD VT, | KETRHTHMECKDS THAPHPORAHHE Y5, POy ETRL KL, KEMEHHOY TOTEHAR CAMONEE,

J. Kommekiird « EaMeninii vronk | NPoOVETLH &0 NepepaiaTiEm.
BuasodparMen el «KoKcoXMMiseckos MpoHEEOECTEDES

HANCMONELHAL BOXE, KOKCORLIA ras,
1ﬂnu..._.ur-=m.._.r SHENCHHD KOKCA H MPOIYETOE KOKCOEIHHA
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| # Hapoasom xomsicTae

_.

TEMA 6. THAPOKCIICOIEPKALIME OPI AHHYECKHE BEHLECTBA

—

34 CMpTe; | llongtee 0 COHpTax, HCTOPHA MY HIYSHCHWA. _E.__q;___nnxn_ms.__r:n..- G:mﬁhﬂ:aﬂr :—...::P:..m.ﬂ:#_..__nﬁm.r n—“_nﬂ—.:.mnm_h...:n
24.11 KnAaccHpHKALHE | THAPOKCIILEAR PYTINA COCAHMENN K ONpeaenSnHoMy KIAcoy COHPTOD M HX
M TPOSHHE | Knaccwporaums cn¥pTos: 00 THOY  YIICBOAOPOANHOTe PAANKANE | KOHEpETHOH rpynne.
! { IpemeTbHLE, HEMPEOSNEHEIE, APOMATHYECKHE]), 00 yieay | KapakTepHiosaTs MIEKTPOHHOE W NPOCTPAHCTECHHOE
.“ CHAPCECHIBIBIE TPV § MOASKYIE (O0HO0- H MHOTOEITOMHBIEY, 10 THITY | CTPOSHHE PYHEUHOHATRHOR MIPORCHIGHDH My,
u_ YINEPOIHOTD  ATOME, CEFIEAHHC ©  (HODOKCAIEHOR — Fpyrinoi
| (MepREuiBE, BTOPHUHLR, TRETHYHRIE).
Q:nﬂnﬁn::nn H IIPOCTPABCTRAHHGE CTPROSHBE MONEEY CIMPTOR.
JL lapocTepasiessie KO ETH MONEEY CUTHOETOMHEIK
H MHOTOSTOMHEIX  CHIHPTOER. Tafmege s HenopoacogepEmHe
CPrRHHIECEHE COSIHHeNARs W «RKAaccHdHEang cnHpross
35 Momonorrwecknn | DoMoacrHaeckii pad Dpeienbisy oIH0AaTOMHRS ciHpTes, Haoneprn | XapakmepHiosaTh MOMOIOTHYECKHA pAIL ATKAHOIOHE
28.11 AL ATTKAFOOE:, (THNIOWECHHE  YHEINOHATRHOA  FPVIINAL VINEPOROID  CHENETH, | M BMBOJHTE BX ofupveo dopayny,
HAOMEDHA MERMKILCCORRR ) 0 HOMEHENETYPL ANHAHOIOE., [Mporaoaposats HIOMEPHID AIKAEHOIOE HA OCHOBE
HOMEHKEIATY A J, BrupeopparmenTid 7 caaline no TeMe VoK AHANHIA WX MOMEEYA W KOHEPETHIADOBATH
m.._uu—_-____u_...h..-...n._-
Jammceears  OPMYNE ANKEHOTOB  POATHMHOMD
CTPOEHHA H IHILDATE HY B COOTBETCTRHA ¢ NPARMTAMA
- nomeHknaTypes IUPAC
36 Cnocodi Ofmme  cnocof  NOTYYEHHA ATKEHONOE: THAPATAUAA  ANKCHOB, | XapaKTepPHICEATE NMPOMBIIICHHEE W AabopaTopHhe
31 NOTYIEHEE FHAPOIHI T ERATKEROER, BOCCTAHOBIEHHE EAPOOHMABHEIX | COOCOOL! NOUTYHEHHA CIHPTOE.
CIMPTOR cosnEEen, Cnocofe NomyWelnl HEKOTOPMY ANKAHOIOR METHAORWD | JHATEH CNOcoDRl  MNTVHEHHA HAHDONESE SHAYHMEK
n-._m_._u.-.m — —.._E-..—_._uﬂ MEMONHGND CATPCTHSE XEOPMETAHE H M3 CHHTE2- | BNEOHOTOR
FOza;  STHADBOCD  COHPTE -— COHPTORRIM  OposkeHMes  TIOK0EH
H MU paTanHei STHISHE, OpoTEaHoaE-1
— BOCCTAHOBISHHEM [IPONHOHOBOID ANEIETHLL ___u._u_Eh.__E.__?M
— FHAPHPCEARHEM AUETORE H CHApaTauked nponateHa.
A BuacopparsenTst 1 caailas no Teme ypoki
a7 CrodicTRa = MaHsecKHe CRORCTER CITHPTOER. m.nmnmvn_.::wu CEAZE. Y CTEHRRIHBATE BZAHMOCENTE MEACTY
01,12 CIHPTOR Mporsos  peakUWOHHOR  cOOCOTHOCTH  NPEJENEHHY  OIHOATOMNLLK | MERMONEEYNApHod RO HOA AL :

CIHPTOR W £re NOATRepUCIENHEE P PEACCMOTPERHH  XHMHNMECKHY
CEOHCTE CAHPTOR! KMCAOTHLIE CROMCTEA, PeaKiMl HykasopIIEHOM

TEAMSICHEA v TRACTEHOBO 0PI H, MEEMOTE Y IHPHLL H

HTHUSCKHM CROHCTRAME CTHPTOR,
hﬂhmu..r. BHEOOER O HE.__.E.H_UEHTIH.HHHH H3MEHIHHA
DHIHYECKHY  CBOHCTE B FOMOACPHYSCKOM PRIy
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BHYTPHMONCKYARPHAH JeTHAPDATAIHA (DOAYYEHHe MPpOCTRIX MHPOE W
ANKENDE), PEAKITHH NETHAPHPOEAHHA, OKHCICHHA H OTePH{IHKAITHN.

J,  dwonveckde CROMCTEA  STAHOmA, npomapona-1,  Gyrasona-l
Brapmoneiictene Hatpus ©0 cimprosm. BagusmogelcTing onmpTa ©
PACTBOPOM OHXpOMAaTa kanHs B cepoil kwonote. [lomserne cnomoro
sthupa. [Tomyywexne sTaneia o smanonn. Cpapiende peakiii ropeiHa
FTHIOBRG M NPOITHACROND CITHPTOR

) _u.uﬁ.m._._—._._um-_..-ﬂ-._-n.- .u_.ﬂ.:nuh_.ham.u.-.—- H n-._—-.m-.Hm.E—....

ANKAHOIOB.
XapagTepHzoraTh  ofume W ocoDCHERIC CROHCTRA
TR MR,

ONHCEBATE  MEXAHEIM  PEAklHE  IVENeCPHTLROTD
ZEMTIIECHHA.

Yoramanmasars  PeleTHYSCKYK)  CBA3L  MEHuly
raaorcHesaNKAHAMH H CIHpTaMEH, ANTHCHaMH
M COHPTAMH, FHIPOEHCHILHMME o ERpe0-HERNsAE
COCIHHCHHRMH

YOTanamiveaTs  MeHETHYECKYIO  CBETh  MEwIy
TANOICHEJIEAHAMH H CITHPTAMH, LAKCHEMHA
# COMPTAMH, THIPORHCHTLHEIME W KapdOHHILHMMH

3B [Tprmenenne Higsimse ¥ BRrcime (RHpIERe) CIMpTE. T — MEHTY croficTRaMI
05.12 CIHPTOB. CHaTeTHicckne Mowne cpeactea {CMC), CRMPTOB M HX OPHMEHCHHEM,
CHeanHBE | OBAacTH NPHMEHEHHA METAHOMNA HA OCHODE o CRORCTE. TOKGHHIOCTE | APTYMEHTHPOBATE CHOM VOSMIEHHOCTE B IAryvOHBN
NPEACTARKTENLH meTac/d, OOMAcTH NPEMERCHHS STARCEOND CNHDPTE HA OCHOBRC €I0 | NOCHSICTRHAX AAROTTIHIMA
ANKAMONOE | cROfCTR.
ATMEOTONHEIM 3K COUHANBHOE HRASHHEE 1 2r0 __.-_....__G._ﬂ_:._._m_hﬂ.__,_.._.!h
F Ofuapyaeride  STHIOROND  CTHPTA B PAVIMUHEX  NPOIYETAX |
| & OO mofodiopunodi npobe.  BumsodparsesTsr ® cnafian no
| reme ypoEa
39 | MHorogromese | AToMHOCTE ciupros.  Tnewoan w roscepsns, Hoosepis, | Kaiaccndmumposats CHHPTE 00 NPHHLITY @T0MEOETH.
072 CTIMPTh _ HOMEHENSTYPL H NOIYHEHHE MBOTORTOMHBIN ciHpToR,  OooberrocTd | TIPorAcaHpoBaTh B HIOMERHH 18 MHOTCATHMHLX
| XHMUMECKHX CEOHCTE MHOrOaTOMHELIY CHHPTOR, KasmecTrReHHan pEakUHa | COHPTOR HE OCHOBE COCTHBR HX MOUISKVI B HIELLBITh
HE MHOCOXTOMERBIE CIHPTEL HX.
“m-_.—.___._._..mz._l..._w.ﬂ__._.._._.r H u_u.__"_.._._—-n._u.ﬂ—_u KK n—lu._.._._u.-.u.u—_._.ﬂ_.._.-._ MHOTOHTOMHLIX __..___.n..._.u.-._m.ﬂ,_.__._-mm.ﬂ.u B MOC RN MEEY ED._H_.._.-n:m_.ﬂ.___u
| compron. Hx npuvenesse. CROMCTRAMH W OPMMEHSAHEM  MHOTOATCMELIY
O, BaammomeficTHe TaMepunra co  ceemeocanBuamn  Cu{OH),. | coupros: STHACHTTHEONS | FTHIEPHAS.
| PacnosHagaHHe BOIHLX PACTBOPOR CHHLEGPHHD H orapots. Oriometine | Pcnodianats  MUGTOATOMIIbE COHPTRL ¢ MOMOLLED
| FTHECHCIHERLE H FIHEEPHAL K B00e H OprEHHYECKHM PACTROPHTENAM, | KEaHecTREHHON poakilii.
| BraecfparMeHTs 1 caaiis no TeMe ypoka Hofmomams ®W OnNMChBATE  JIEMOHCTPRITIOHHEG
I IRCIEPHMEHT
40 [MpaxTHyeckas Hecnenorasme cRoiicTa COMPTOR Cofinoiars NPUBMIA  TEXHHEH BeioracHocTd  Npd
0%8.11 pabora 3 paore c MABOPATOPHLIM OOV ODERHHEM,
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HAT PR TR BB npHGopanMu, KHMHNECKHMH
PEARTHEAMH. DECHOMBBO W OEOTOTHUECKH [TUMATTHD
ofpalEaThea ¢ HEMH.

Heenegosare cpoficTEa OPrAHIMECKHX BCIICCTE.
Habmiopars xHMHYECKME SBESHHY ©  QHECHPODITDE
peavaeTaTh HeOmogeHui.  PopuaynnposaTe BRIBOAL
Ha WX OCHOBE

41 e HTH COCTaR H CTPOSHHE MOTEKYIET §eH0Na. ATOMHOCTh (DEHOI0E. Pazmss@ars COHpThl 8 Qeronsl, o8-, AEyXaTosiihe |
12.12 [MoMOomorHHeCEHR P, HIOMEDHA H HOMEHETRTY pa denonos. T. 1. eHaeEL
Cnocofel - noaydeHds  (pcHONA: 83 KAMEHHOYTOTRHON  cMOAKL, | JANMCKBATE WX GOPMYITE H HASHBATY deHom.
EVMOUIBHEEE cNocol, HE FAUTOTEHAPeRen W METOLOM IEIOUHOI TS, KOpaK TepHIoBaTs FOMOIONIHECKNE PRI OTHOSTOMHED |
JI. BuneodparsesTh B clafiisl no Tese Ypoka eHOIOE,
._.__._.._.“..._..n.._._m_.m,._.-m-mm.._.r MEHETHYSCEYID CRAHL .....__ﬂnmn..u.u_.. FEC M
HEOPrAHWMECKHN COSANHOHHE Ha OCHoBe Ccrocobon
42 CroicTRE H dnteckde  ceOHCTEA peHonoB,  XuMudcckMe ceoficTea  deHonar | XapaKTepHIOEATh XHMHMECHME chORCTEA denona ua
14.12 MPHMCHEHHE KHCIOTHRIC — CEOMCTBA, OHHMCNCHME, PCAKUMHM  3NCKTPOQMNEHOND | OCHOBE COCTABEA W CTPOCHHA  €r0  MOMCKYTR M
hesomon SAMELIEHHA (MRACPEHHPOBAIHE, HHTPOREIHHE), NONHEOHIE AN TBABHMBIOTD BIHEHHS LTOMOB B B0
KavecTRentrie peakimd Ha denon: ¢ Gposmeoll eoncH W pacToopos | CNTHCLIEETE PEakiiHH ANERTPOPRTEHOND JAMEIIEHEE B
xnopena soeneas( 1), DCHAIEHOM EOTRIE,
Mpareiense pemoron, VoraHammHpiTh JABHCHMOCTE MEHTY  [TPHMOHCHHTM
Jd. PacteopumocTs enona g poge mpH obevboll W nossumesHol | denona B oero ceolcTRaMM,
Temneparypax. B fresona w3 deronaTa HaTpun yronedoi | Habmogam  # onMcwBeate  AeMOHCTPAEHOHHMIT
KHCAOTOA, KadecTeeHHbE peasild A3 denon:  olecUBeTHDARRE | IKCTICPHMENT
OpomHOH Bonml H o pacTeRopom FeCl, ObecuecuieaHne pacTEOpa
KM,
43 | Dbofmenne | Bumommenye TecTOREX I80AHHA W peinenHse a0aq W nEnof Gopuyn | BRmomsrs TecTul W YIPakHeHHs, peiars 381140 no
15.12 CHCTEMATHIAIAA | CIMPTOA {OfHO- W MHEOTOETOMHEX) B diesoros. Pemenne pacuBTHEX | Tewe.
AHAHIT T WMIAM  HA OCHORE CmoRcTR  cnupros  {onpo- W smporcaromase) o | [Iposogers  ouemky colcrecmmmix  pocTHwmeHwil B
CIHPTAM H drenonor, BunorHende ypasdennil Ha YCTAHORNCHHE FEHRTHHCCKON | YCROSHHH TeMbl.
_._”_n-.E._.ﬂ___. CEASH MCOEHOY HmaccaMd YTACBOAORNIOE H CHARPCEGENGOESHRNTHX H_“ﬂ_mﬁun-ﬂ_.!—u.n_ﬂh.; CEWM SHAHHE B COOTECTCTRHHM C
OpTAMMSECKHR COSIHMEHHR {EemodKHE NpeBPalieHia). IAHHPYEMBIM PESVIETRTOM
TlonroTopxa K KOHTROARRG paboTe
a4 Kowrponemas pabora 3 mo Tese cCmApTL W Gedonss
1912




TEMA 7. AJLIET Wbl H KETOHBI

45 A eruane; | Aarpernam — KAPOOHHNBHELRE OPTAHHYECEHE coenmperig. | OnEceBaTth COCTLE 0 CTROCHNE MOIEEYT Al BASTHAsE,
21.12 roMOforHMeciii | SnerTposHOe oTpoctne kUpHomHALHOR ATRASTHANOR FPYITIH. Pazmigats KapOoimHaLEYIC H ALISIHIHYIO TRYTITILL
pam, momeprs B | Fomonorssecksil paj anbIerdios, WX HIOMEPHA 1 HOMEHEIATYPA. | XapaxmepHIoEaTh FOMOROTHYBECKHE DA ANLACTHADE,
HOMEHKIATYPa M. llapoctepwniceme ® Croapra—bpurneta mopenn wnegerngos, | [pornosspopare momepin aiegermios Ha OCHODES
Bugecbparmentia o cAans o TeMme Ypora AHATHIA  MX MOICSKYT M KOHKPCTHIHPOBATE
DI L
JANACKIBATE  (OPMYIL ANBIETMIGE W HAEATE WM
HEIBAHME B COOTBETCTEHH (- [PABMHTAMH
roMerknaTyph IUPAC
46 Cnocofs [Momyvaepse ANEISTALOR ORHCTEHHEM YIEeROADpoAoE | Bakep-npouece) | XapakTepusoraTs  OCHOBHRE COOCOBE  (ONYHCHHR
7212 MOy e H COOTEETCTEVIGLINY CIHPTOR. :_un..___dn::ﬁ AL TETHA0R ﬂﬂh.ﬂh.E....Enh AR OR.,
WL HA0B ATKHAGE, MHPOIHZ0M RApOOHOBMHY KHCTIOT HAH MX conell, a Taose | YOTAHABIHEATE  MOHETHYECKYHY — CREZR MOy
THCTHB M FEAPOIHIOM THTETONCHLITHEHDE. CIHPTAMH I BALOCTCHEAME, YIACBOAOPOIAMH
M. Buocohparsesrsl B CIaias 0 TeMe YPoKi. H LB HAAMH, AIEHHAMA H AT HIAMH,
JLL TTonydense YECYCHD AIbIErHIA CRHCICHHEM ITAHO [TpoEonMTE NEROPATOPHEIC OIRTEL € cOfMIAEHAEM
MpaBdT  TEXHHEH DEI0MACHOCTH o 3KIOrHYCCKH
rpaMoTiore oOpaienns ¢ oDOpYIoBaHHEM K
PEAKTHRAMH,
Hafimogarte XHMIMCCKHE ABNCHHA M (fHMKCHPOBETH
pesyartare Haduogennn, DopuMyIHposaTE BREDOA
T8 HX QCHOBC =
47 CeoficTea B IFHIHYECKHE CHOACTDA AMBASTHODE, XAPARTCPHIOBATE KHMHBOCKHE CROBCTRE ANBACTHITE
26,12 (I HMEHSTTHE IMporues peaKimoHo N cocoBHOCTH &TEACTHIHE., Hi OCHOBE COCTILER M CTPOCHHA MX MOTSEY L.
ARTELE MO0 XuMHUECHHE CBOHCTRAS peakiHy  OpHCOSDMHEHHS  (IHanoEaaepods, | TTponosTh TadopaTopHmLe QnLIThL € ooOUMIIEHHEM

THAPHCYTRPHT HATPHA, peakTHES [pHHESPA, CHAPHPORIHNE], PCAKUIHE
oxscrenns  {(wcepeBpanoro  sepkanay W woMnekcasyd  mems(l)),
PeAklEHH  KOHAEHCLIHA AE..r._.n....r_._.rmE..n H EpOTOHORIA, © S30THCOTEIME
OCHOBAHWAMNA)] M NONHEOHICHCAIMH, PCAKIHE HMemeHns no  0-
NWITSPOSHOMY ATUMY.

A, Oxmcaenme  Gesanberwia  kecnopomosm  Boamyxa.  [lomysceme
theHOMPOPMANERSTHIHON NOMHMERL.

JIL Crmakosinienne ¢ GEIHUSCKHMNI  CROHCTEIMH  ANLAETHIOE
(ameTannmerdn W eomHME  pacTeop  dopsmansaernna).  Peanms
wcepebpanoro sepeanas. Peasums © rwapokcupom  seau(ll) npu

NPpaEHAT  TEXHHEH BezOnacHoCTH W SKOAOMHSECKH

rpaMoriore olpamendd o oOopyADEIHHEM W

PCAKTHESMH.
Habmoaars sususeckse dpitedns o PHECHpoRIT:
pesyneTare  Habmiopeawi. DopMYANPOEETE BLIBOJE

Hia HX OCHOEC
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48 eTamH: EeToHnl Kak gapioHiibHRE COBIHHEHHA. Paanqyare anbIeriis | HIOMEPHEIE M EETOHEL
| rosonoriecidil | CooberHOCTH COCTARA | AMEKTPOMHOTD CTPOEHHA WX MOSEKRYL XapakTepiionimh roMoIorHHeckii pa keTonos.
paa, miomepud M | Domonorseeckif pa, H30MepHA 0 HOMEHENATY PR KETOHOR, [MporucaHponaTs BHIM HIOMEPHH HA OCHOBE COCTARS
HOMEHRIATY i Crocobbl oIy YCHHA KCTOHOE, KCTOHOE.
Crocofs JL. Bageodmarmenisl 1 cnaiist 00 TeMe Ypoka CHIHCMBATE CNOCODR MONYISHRA KETOHOR H HA 5TOH
MUY e OCHOBE VCTEHHEMHEITE FEHSTHHSCEYID CEEIL MEHIY
HKETOHGE WNACCAMM AR YECKHK COBEIHHEHMEA.
FansceBAT: (POpaYIbl KETOHOR H JARATE MM HIZBAHHA
B CONTHETCTRNME © MPARHIAME HoOMeHRTATYPR TUFAC,
R [ Crofcrsa n Drrsuyeckss CoORCTI KETOHOR XapaskTepHIOBATE  (MIMNMECKHE M XHMHWCCKHES
11.01 NPHMEHEHHE Mporyaos peakuAoHH crocoDHDCTH KETOHOE, CEOHICTES KETOHOH HA OCHORE COCTERA M CTPRMSHNA HX
KETOHOE KHMAMECKHE CRORCTRY peakilii  MpHCCSIHHEHHA {LHAHCBDIOPOIR, | MOJERY,
rHApoCYAMpHTA HATpHA, peakTHia ['puHeApa, ragprposanne), peaxui | [lporognts nefopatopree onemst © codmoacHReM
OEMCACHHA, PCAKLTHE SEMSIICHKT 00 NPSEET  TEXHAEN  [(RSOMSCHOCTH H SKOI0IHYSCKH
O-¥FRePOIHOMY ATOMY. rpadoriore ofpamendd ¢ oD0pYAOEAHMEM o
J. BraneodparmeHT sl # CUaiIks no Tese YooK, PEAKTHEAAMH.
J. OrHomesme  agetoHa & Boae. Aneron ki opramsdecknd | HaGmosars  K@Mideckse smiedns oo EKCHPORITS
PRCTROPHTEE PEIVILTATE HeDMOIeHHE, DopMYIHPORATE BRBOAR
HE HX OGCHOEE
S0 Hpaxmseckan Hecnepopanne cpofomn AnLaeriios i eroBon CobaionaTe Npapiia  TexHHkd  DelonacHocTH  npH
12401 pabora 4 padore C AABOPATOPHELM oopyIOBaHEM,
HATPERATENLHBIME MFHOOPAME, NHMHBECKHMHA
PCAKTHEAMH, JXOHDMHD o 3KOTOTHYCCEW  FPAMOTHO
COPALIATLEE © HHME.
HconenoraTs CEOHCTRA OPraHHYSCKHY BRIIISCTE.
Hobamoaame SHMHYSCKHS dbieHHs | (pHECHpORITE
PEIVILTATE HADMIOACHHA. (DOPMYTHPOBATE BLIBHTH
HE X OCHOEG
TEMA 8§, KAPEOHOBBIE, KHCJIOTE H HX MPOHIBOJIHEIE
5l Kaplomon.ie TMowzETHe 0 KapoMOBEY KHCIOTAL. (OMHCEIRATE CTPOCHHE KAPDOKCHIRHOI MRV
16.01 EHCTIOTED Knaccudmranms xapfoHOREIG KRCNOT 00 pEpose yrneeotoponHore | Knscowpuupporats  kaplopopble  KHCIOTRL 00
ENACCH(HKAIS | PAAMEATE, 00 4RIV KAPDORCHIBHEIN TPYIN.  DNeRTPOHHDE W | NPHPOOE  YTAEBONOPONHONO  PRIHKATS, N0 YHeTy
H CTPOSHHE MPOCTPARCTBENIHNE CTPOSHHE KAPBOKCHNTEHON MPyTIILL, EApGORCIITE HERX FPYTIN.

XApAKTEPHIOBATE HANMCKESHIE KAPGOHODLN KHEAOT B
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JI. Buneohparsesm 8 coaiios no tese ypokd,  [lapociepsnensie | 0pHpoie o #x CHONOTHYECKYIO POk

MOJTENH MOAEKVT KapDoHOBLIX KHCIOT,
EAPDOHMERY KHCIOT

Tabnmuma ok raccuimraHn |

XapaKTepHIONATE TOMONOCHHECKHE PAj Ipe/jcihHEX
CANOOCHOBHEL KAPDOHOBLIK KHEIOT,

YCTAHARTMBATE IABHCHMOCTE MCHUTY HX COCTABOM 1
HIHNECKHMH CBORCTRMEH.

CRARIEATE MEAMOTEKYTAPHYI BOAOPOIHYIO CERIE C
_“_.._—__w,_.._..__m_nﬁ._."_u.__. CRORCTEAMME EHCIOT,

FanmHckBATE  POPMYTTE NPEAETEHKX  NIHODCHOBHBIX
!Bﬁ-ﬂ.ﬂu:n___hr._un KHCIOOT parmEdYsinorD CTpoeeadd |
HASLIEATE WX B  COOTBETCTRHH  © MPAEHTEMH
pomenknarypel ITPAC

Xapaxrepmaosares obume n  ocobounste  cnocobe
OV UEHHA KAPOOHOBEN KHCAOT,

YCTAHARMHEATE  TCHCTHMCCKYR) — CEH3E MEMY
KEPOOHOBEIMH - KHCIOTAMH H UPYCMMH  KABCCRMH
OPraHYeckmy coeHHeHi

52 Mpeseasie Fosmonornseckmil.  pan  NpeRefbihiX  OAHOOCHORHELY  KAPDOBORRIX
1801 CIHOOCHOBHEIS kncnot. Haomepna n poMoHETATY L.
KApFOHLRE JL DroavdeckHe CooRCTES  MYPAsRHHOH, yYRCYoHOH, TanEMETHHOBOH 1
KHCTOTRI CTCAPHHOEDH KHCHOT.
BupesdpairmeThl H coaiisl 0o Teme YoKa
53 Cnecobb .ﬂ_P:u.___,ﬂ._:a KapOOHOBRIX KHCIOT OKHCICHHEM AIKIHOB, ATKCHOE,
12401 TV HEHHE NEPEHHHLEE.  COHPTOB W AlbASCHDoR, 8 Taksks  FHOPOIH30M
EAPTONBEX (TPHMAAOMeHATRAHOE, HETPMIOE).
BHCTEOT TMMoayseHHd  WYPRBEHHDH EWCIOTH  EISHMOACACTEHCM  THAPOKCHIA
Harpus © okcuaom yenepads (1), yEcvenoR —— kapSonmnHposiTHen
METHIOBOMD  COMPTE o DPOMeHHesM  STAHOIR, NPONHOHOROH —
KapOoHMIHpORIHHEM STHNEHA.
A Buaeobparmenmss i canitas no Tese Ypoka
24 CrofCcTRA uINMCCKHE  CBORCTEA KapOOHOBMX — KHCOOT,  obycnonicHnbe
23.01 NpeALibHELL MOUIAPHBIMH MABCCAMH H BOOOPOIHMMH CEAIHMM.
CAHOOCHOBALIY Mporsos xuMuueckmy CEoHcTe KapboHoRwx kMcaoT. Ofimwe ceoficTen
KAPDOHORKI KHCAOT,
EHCEOT .m__ﬂﬂxh—.:_ﬁ no Y TIEBO0 0L HOMY pPagHEATY. ql.zmmu.mnﬁ_ﬂm.:—-n

PVEEIHOHANEHEIX MPOHEROAHRIK, Peakima srepifmeaimm
OOpasoRaiHe FAMOTEHAHMIHR0R, AHTHAPHADE, AMHROR, HETPHRIOE.

JA. Buneodparscstea ® cmaine no  teme  ypora.  [Tonyuesse
YECYHOHIOAMHICEOTe adps,

J. OomakoMIeHHe ©  QHIHNCCKHEMHE CROMCTEAMH  HEROTOPEIX
MPCACNEHEY — OOHOOCHOBHEIL — KHCIOT:  MYPARBHHOR,  VKCYCHOH,
MacnaEed. CHucelHe pasmHYHEY EHCI0T K BoOe, BaanMmoleicTRme

PACTROPA YRCYCHOH EHCIOTED
— ¢ mMeTannon (Mg wnn Znj;

MporicsdposaTe SHMHMECERE CEORCTRE KaploHonsis
HMCIOT HA OCHOBEG COCTARA H CTPOCHHA HX MOICKYIL
[Mogreepwaare 00 OPOrHOSE XAPLETEPHCTRED#
OGIAR W ocoDEHRK CROHCTR KApDOHORKE KHCROT.
[TporoauTe NAGOPATOPHEE ONETH  © CORMOIEHHEM
MpapMil TEXHHEM DEIOMACHOCTH W IRNIOTHUSCKH
rpadoTHore  ofpamessn ¢ obopynoBaHmMeM W
PEAkTHRANH,

Hafmogate xaMuuecKie ABNCHHA W (MKCHPOBRATE
pesyarTaTsl HaOmogcHui. DopuMyTHpoBATE  BEIBOARL
H&l HE OCHbe
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—

— ¢ oxcHnnM Metansa (Cul);
— o rugpokcHaon mertans (Co{OH ) wn Fe(OH))
— ¢ enfei (NaC0) B poemuopos sMbLa )

53
23.01

56
26.01

57
30.01

Basceeiimme Mypapumias o YRCVOHAN KMCAOTR, Kak Dpeicrapsrens tpeienbuen | Kaacondmumpopars  wapbonosme  EHCNOTE 0O
P TRBH TR QIHOOCHOBHRX wnw_...___m_n_:n_?mﬂ KHCRTRI, PELEHTHBIM OCHOREHHM,
KAPDOHOREX [MansMUTHHOBAR N CTCAPHHOBAN KMCIOTE, KAK npeacrasimemy osicmny | Happats NPEACTEBATENCH  OCHOBHEIX rpynn
KHEOT H HX NPETETR BN CITHOOCHIBHBX KapdoRonny KHEN0T. EApOCHOBRIN  KHGIOT,  SAMHGBBEITE WX OpMyIn,
NPHMCHEHHE AKpHnoBRE M MCTAKPHIOBAN  KMCAOTEL, HEK  MPCICTABMTENM | XAPAKTCPHIOBATE CBONCTEA, COOCOOEI MOMYHCHHA |
HENMPERSThHLEX QOHMOCHPEH R ﬂmn__mn:.___.._stﬂ EMCITT. TNPHMEHEHHE.
CHIEHHOBER, MTHHMICERE H AHHOICHOBAY, KAK [IPEICTABNTEAN
RECHTHY HenpeaedbHRR OITHMCHORHED nmﬂ&n_m-__uﬁeﬂ EHCIOT,
beHzOMEHAE 1 CAMHMIMTORRR, KHK MPEACTARMTEH
APOMATHYHECKHK xm._n__m.u_..__u_:h__x EHCINOT.
HeyxocHORHEE KAPOOHOREE KHCTOTE HA MTPHMEPS LARSIERHL.
TpuMencane 1 AHAMEHHE KAPDOHOBLIY KHCTOT,
M. KomiekuHs OpraHAweckHx  KHCHOT. OTHMNCHAC  NPeneibHMx |
W HEMPEACHEHEX KHCAOT K GpoMuoil BOAE W PAcTEORY TCPMAHTAHETA |
KITHA
Conu Momywenue coneil xapfOHOBRIX KHCHOT M OCHORE obupee ceoficTs | XApaxTepsioBaTh COOCODL NOMYHEHAE H XHMHTEIRNE
EApHOHD BRI KHCNOT:  BIAMMOASHCTEHEM © QKTHEHBIMH METANAME, CCHOBHBIMH | CBORCTIN CONeH KapDoroBbix KHCIOT,
wuenoT. Moo GRCHAAME, OCHOMHHAMH WH COTaMH, OmuctBaTh MELTE HAR HATPHeBLRE M KAUTHenIE SoTH |
[Tomymenne concfi KapbOHOBEIX KMCOOT UEAOYHEDM  THOPOUIH3O0M | HHPHED KAPOOHOBEIX KHCIOT.
CIOHHBEE MlHpos. KApaRTepHIOBITH BECTROCTE BOABL M IPELIATATE
KHMHYCCKHE CBOFCTEE concil  KapDOHOBRIX KHCHOT: THAPOHG 00 | cnocobsl eff YCTPascHi,
KUTHOHY, PEOKUHH HOHHOTO oDsesn, [Hpons, wesrponss soaunix | Hadnooats xuMivecEse danennd 0 QHKCHponar:
PRCTEOPOE. PeayIRTATH HAGMOACHHHA. DOPMYITHPOBATE  BRIBOIH
Mbuia. HECTROCTE BOIE W CNoCOD6L B8 VETPaHE NI, A WX OCHOmE
[MpuMenenne comed EapOONIREY KHCIOT,
I, llonyucswe mena w3 smpa. Cpasveswe MoOLMX  CcRoficTR
KosgRcTReHory MuUa MO B skécTkoll Boae
Croscnsie sgepe | CrpotRe MONCKEYI, HOMEHENTTYPO B HI0MEpHA cnonaibix spapos. Hx | Xapasrepusonars TP HHE, HOMEHENETY Y,

MY ECEHE CROBETER,

Crnocofll  NOMYHEHHA  COAMKHBIX  3MPOS;  PERKUHE  STEpH{HKLLHH,
BIHMOASACTEEE CMEPTOR C ANFHADHTAME HIH FROreHArHOpHTARE
KHCOOT  peakiiiell  NONMEGHASHCAIMH  HA  NPHMCRE  NOAYHCHHE

HEOMEDHID CAORHBE SfHpoR.
Oruceiears  (IOHYSCKHE  CEOACTRE ®W cnocobs!
MOMTYHEHAA CTIOAMEN WHpon.
[Mpor#o3HpoRaTE  XHMHNECKHE  CBOHCTER  CHOMHRX
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nonpETHEeHTepedimataTa,  XHMHYSCEME CROHCTEE COOMHEX  SpHPOE:
THIPUTNT  TOPEHBE.

[Mpusienense caoEub 2pEpo.

JI. Konnexuus cnoceHey spupoe. Llapocrepaaesie MOTSTH MONSKY
CNORHEIN SHHPOB H HIOMEPHEIX MM kapbonopuix kvenor. [Toayvuesne
NPHATHY MAXHYEETD CIORHOMND .u___._”:.__uﬁ.

J Dapaxosnese ¢ obpoiouame  comsnsx spupos.  Chuowense
CAOMHMY FPHPOE K BOJE H OPraHHYeCEHM BEHICCTRAM (KpacHTentm),
BripeeHne BHpHOTD IETHA © E0MOIILHEY CHoHHme afupa

HPHPOE W KOHEPETHIHPOEETH NPOrHOG  PEAKIHAMM
[HOPOITHEL M FOPEHE.

YVermmapnueaTes DRHMOCHNR MEHLTY CROACTIIMH B
MPHMEHEHHEM CIUKHE 3fHpog.

Hafmomars xeMuqeckine Apieuus o KcHpoBETS
peynnTarsl HabnoneHHi. DopMyIHPOBATE BRBOLEH
il HX OCHOBE

58 Bockn 1 supe Books, HX CTpOSHEE, CEORCTED H KRCCHHMKALHA: PACTHTEIbHLE W | XApaKTepHIoBaTe COCTEE W CTPOCHHE  BOCKOE
01.02 WHBOTHEIE. BHONOTHYIECKan POk, W RHPOR,
u.m.....__._._urqq L3 _....._._uﬁﬁ_.._;._.n H CROMCTR .n__u__rh_unm-—-n- I P H PO ERH R Ha ochope cocraes NPpENCEAZEIRATE - XHMHASECEAC
—u_m%dm.u.._r_.! __-_n_..__.u_._..m.. CROMCTRL M n__._i._.___”“__ﬁ..._.r_._uw._-v_.-__ﬂb.q.__... _._mxuﬂ.._.._.ﬂm_ Rk e HTHMM
mEHD;-ﬁE _u_u.._._r uﬂ-.__u_.um —u._u.E._H-._.-.H-._-m-“ OMELTEHHA, -.-.E—...m_.._u_umw:—.mﬁ —uﬁﬁﬂﬁﬂ.ﬂrxwﬂ
BEMCHA AHPOD B TEXHHES HEUHUEEBEM CRIPBEM, _ IHPOB,
A OTHOWEHAS CHHBOMHOTS, NOASKIHCHHOND, MEMHHHOTD Maced B | YCTAHARMHBATE  MEKNPEIMCTHRME CBASH  MEAIY
MAPrapHHa K BofaHsM pacTeopas Oposa n KMnO,. xHMuHei 1 GHonoraci.
JL PACTROPHMOCTE MEPOE B B0ME H OPralHYeCKHX PACTROPHTEIAX Packpeisats cooCco0Bl  3AMEHE RHPOE & TEXHHKE
HEMHIERRIM ChITHEM
50 [MTpasmiueckn Hecnenopadue coofoTs KapBolonel KHEOT H HX IPOHIROIHLIL ColomaTe NpapdmE  TeXHHEH  DesonacHosTd  apl
0202 paboTa 3 pabiore C AAfOpATOPHEIM ODOPYIOBAHRHEM,
HUPeBETEIBHEIMH uﬂ:_m_._u?ﬁ._.,.r MMM TN
peaKTHBAMH, JKOHOMHE M IKOOTHYECKH [PamMoTHo
ODPAIATLECA © HIEME.
Hoecnenopars chofcTaa OPranHYSCKHY BELIECTE,
HaGmomame XHMHHMECKME HENCHHA W (MKCHPOBATE
o PETYILTATHL
&l Ooobuenns 1 Brmonuense Tectopbix tAaHHA W permeHse 1aad ma meen Gopdyn | BRrmonnsts TecThl H YNpKHEHRE, PELIaTE J0AAMK
06,02 CHCTEMETHIRNNA | ANBIETHIDE, KETOHOR, KapDOHOBEIX KHCOOT, CONEHRE  SpHpoR. | Teue
SHAHHIT 10 Pemrenme pacwfimix zama Ha ocHoBe cBORCTE anbieripos, wetonos, | [lposopwre ouenxy  cobeTeenmbix  gocTwoweemd
ANEBECHTN, EApDOBONLE  EHCIOT, chosinis  xpapos 8 omepos, Beimoanense | B yopoenHH TeMBL.
KETOHAM, YOPARHEHHH HE YCTRHOBNCHWE ICHCTHYCCKON CEXIN MomIy mraccamy | KOppeKTHPOBRTH CBOM  3HAHMA B  COOTBETCTBHM
KApPGOHOBRIM YEREBUIOPOGOE  H ERCADPHICOAEPHELIHE  OPrEHHYECEHX  CORHHHSHER | & MUIAHHPYeMBIM PEIyviETRTOM
KHCNOTM, (uemouks Mpespaiemii). [ToaroTonka B KO TRONBHGH paboTe
CIIOAHEIM
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sthppas u Epam |

1

Koutponsnan pafiotn 4 no remas oATBIETHAL H KETOHB, «KApOrHOBLE KHCNOTE H HX NPOHIBOIHBIE)

0802
- TEMA 9. ¥TAEBOUABI S
62 Yrnesoast: Cocran MONEKYT YTTEBOR0S H HX CTPOSHHE. XapaxTepizonars couTan yragsoion
0802 CTPOEHHE H KnaccwpHrana YIIeBOqOB: MOHO- [OH-, OAHIO- H DOATHOAXOPHAL, | M KIGCCHPHUMPOBATE HX 00 PEUIHSHRS (PHIHRKEM:
E_Hnﬁ:_n_:._ﬂm.._.ﬂ_.n: KETOABE H b0 TETPONE, TR, MEECOshl, BoccTanapaHBaiomiHe | N0 OTHOICHHID K FHONEHTY., 00 COOCpesaHHIs
H HEEOCCTAHARIHBRIOIME Yrnesoasl. Bronoreyccekan pons yraceoaon B | kaplouaisHof FPyime, 00 9HeTy aToMOos YTISpoLa,
AHANEHE L HEHIHH YeN0kekK 3anHcMBaTs  (POPMYJIEL  YITICBOGOE W YPABHCHHA
J. OGpaausl yrneeogoe # wanenwi w3 dad [Tonysende caxapara | rHIpO3a.
MANBIEHA | BLUASTEHHE CAXAPOIM WE PACTROPE CAXAPATA KATRIME. | YOTAHIEAMEATE  MEOKNPEAMETHBIE — CERIH  MEs1y
TaGmuna « K naccnmkanms yTesnmos: NiMAeH o SHOmorHeH,
Hafimsoparte xmmuqeckne apncHHs W uxcnpopars
. PEIVIILTATE
6l Momocaxapmasl, | CTpOSHHE MOASKYN MOROCAXAPHIOR HA TNPHMCPS [IHUCPHHOBOrO | Napakrepuionais  OUTHMSCKHE  HIOMEPH Kk
0502 TMenrose _ ATbACT HLH. CHENCTEHE HAAHYHA 0 MONEEVIE  MOHOCANAPHINE
| CImTHHECKHS HAOMEPDE MOHOCAXAPHOOE W HE OTpEscHHE Hi [THCRME © | SCCHMETPRYHODND ST0MA Y EIopo .
noMaiEk R Gopmyar Memepa. Paymuars monocaxapuie L- w D-pajga
Puboza w nezoxcHpuiions ok npencraesreny D-nedvos. Crpoesse @x | OTpamars  CTPOeHME  MONEKYA  MOHOCAXAPHODE
MONEKYT H BRONOIHHECKAN poib, C IOMOIIED popryn Duepa.
A, Buasodparseniil B cOafand mo Teme Ypora Patnumate puBozy w aczokcupubosy no  cocTamy,
CTROeHHED H ORMIorHYeckod pony
4 Monocaxaprabl, | CTPOSHHE MONEKY/IE B PHIHHCCKUE CBOMCTEA MNFMROI5. KApaKTEpHIOBATE OUTHYESKHE HIOMEPLL MI0KOIE KaK
13.02 Tercoan Iinenuseckse opMEL MIOKOSE H HX OTPIAKEHHE ¢ MOMOIIMO (POPMYN | CASACTEHE  HATWSMHA R MOJCKYAC  MOHOCAXSpHEODS

Xevopea, NHioauapsi rugpokcin. o-D-rmokoss i

SA-D-rpokosd.

TayTomMepHA Kak peayILTAT PLEHOBECHA B PacTBOPe FIKodb,
Moaywenne rmogcasl, Torocuinmes,

XHMHYECKHE CROHCTRA: PCAKUHE M0 ANEECIHIHOH B 10 FHOPOKSHIEHBM
rpymnaM. CoHpToROe, MOAOYHOEHGIOE M MACAAHOKHCIDE OPOmSHHT
FIHOROALL,

MpyvETos  KaE mEoamep  rmokoel CTpyerypa Mo dinsdeckie
W MHMEMECKHE CEOCTRY,

M. Bupeohparmenmd # caaiiga no Teme ypoka. Peakupa ecepebpanoro |

BCHMMETPHYHOIT ATOME VIJEPOL,

Paimuuats rexcoist D-papa mna o= w S-rmsoxossl,
OTpamars  CTPOEHRE  MOMEEYN  MOHOCANAPHIDE
C MOMOTIRRY (MOPMYT Xeyopcd.

Paampuares  rmowosy W dpysioay [0 cocTany,
cTpoeHio B Gnoaormeckoll poan




SEPRATEH LA FIE0K036, Peakusy ¢ fiyKcHHCEpHHCTON KneroToii,

JI.  Ozmaxosuredme  ©  (pEOMYECKHMHE  COOACTBAMH  [AHOKOGEL
Baapsonefcreme ruoess ¢ rHapoeHaos Mega{ll) mpy moMmeaTHOH
TeMIEpaTYPe H NPH HarpeEaHAH

i Aucaxaprms Crpoenne monesyn aucaxapimoe, Caxaposa. Haxowpenwme B npupoge. | XapaxTepiioRaTs cTPOCHHE MONSKYN ARCIXAPHIOR |
15.02 [pomapopcTee caxapose 1o caxapuoil cpéiibl XHMHHSCKHE CRORCTEN | SAMHCHBATE VPABMHCHHA PCRKIMA DLIPOTHSE,
CAXAPOEEL PazriaTe  caxapdskl, MamkTOIW H  JAKTO3Y [0
JlagToszs 1 MATEFTORA KiE HEoMepH cixaposk. Hx ceoficrsa v apadenne, | cocrasy, CrpoeHme o FHomoreyecsoi potm.
.HH. .H-.ﬂ._“__..___.am_..m__._.u ﬂ_ﬂ._u._.-ﬂu_.?.-w _uE“_..__umrq H MATETOILI E  THIPOGHCHOY COMHCHBATE H—u__u.?-r_._..__.._._hu._.._._nwn d—vﬂ&ﬂm__-._._hﬁ.._.mﬂ CANAROIRL
meani ). M3 Caxapioi CeSkanl
JI. KHCIOTHED CHAPOARI CAXAMITR e e
(1] lMoancaxapue CrpoeHHe MOJeRY MVTHCAXAPHIDE, XApIKTEPUIOBATE COCTAE W CTPOCHHE KPAXMATL KAk
1602 Epaxman —nm__.m.aEE_- CocTan ¥ CIPOCHRE €10 MOIeEYI. AMATOIN H AMATONEKTHE, NPOOYETE  PEAKLHH  IOTHEOHISHCAUNY - TIRMEOIR,
XHMHHECKHE  opOHCTRR:  THOPONHI M E8SeCTBEHHAN  PeakUMA, | XHMuqeckHe  cBoficTea wpaxmana.  OnHCEEBATL
HaxosmaeHne B NpHpoas, NOIy4YcHHe KPaxMind B o0 NPHMCHCOHHE, | reoseTpiod NOAHMepHEE LEncH Kpaxm,
BHONOrMHeckan ponk Epaxmaa. JaHCHBATE  YPABHEAME CTYISHYATORS FHIpOIHIA
AL Onparovienne ¢ GHIHUECKHMHE CBORCTRAMH KpaxMana. [TonyseHHe | kpaxwana.
HPAXMATEHOTD KneHoTEpa. Haenrndmumponars EDEXMANL  © [OMOLIEED
JI. KauecTEEHHAA PeaglHe HA KPEXMEATT KABCTEEHHON PeakilHE
&7 Henmonosa CrpocHHE MONCEY LEMKI0IRL. Ohraeec s T CTPORHEE (OHMEPHON  LEfIoukH
20002 CooficTea BeAmoAcsk: OHpEInEIHRe CHOMHELA HHPOR H NPOIVETOR | MONCKYTH  USANKMIOIH, KAK NPOJYETE  Poasiim
AAKHAHPOBRH A MONMECHISHCAHE G- PHROH.
Hurrpamsl # aueTatsl UMMM — OCHOBA NMOMYWEHAT ESPMBYMATHE | XapaxTepHI0RATH XHMHICCKHE CROFCTRE IEMTHARE,
BEIIECTE W HCKYCCTRACHHELX BOMOKOH. B8 HAXOHLIEHHE B (IPHPONE B OHOIOTHYSCKYEY POk,
Haxcocnenwe p npapoie H ef GHOnoTHueckas ponk, [IpeMenende | CpapHHBATE KPAXMAD H HEUTION0RY
[EMTHMTOSR].
AL Caparosaesne ¢ PUOHYECKHEMH  CBOACTBAMM  [FEIUTHUIOREL
TlEvaense EHTRATOE N0,
JIL __Uu:m_n__u!._.ﬁ:WnSn ROLTERLMER BOSOKOH
(it MpaxTrdeckas Hecnenosanme caofoTh YIICEONDR CofinropaTe npaeMna TEXHHKN OES30MACHOCTH  TIPH
22.02 patoTa 6 pafote  © MalOpaTopHLLM OOOpY ROBLHHEM,
HATPERITENEHEIMH NPRAOOPaRH, KHMHUECEMME

._uﬂm._rl_.r._.FP-._._._- TEOHOMHD M 30N0NHHECKH uu_uﬁ.t_u_._.n._.__n-
OOPALIETLES ¢ HHMEH,
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-.— L...-nn._._ﬂ.m.ﬂmw._.m_ CROiCTER OpraHHYcCcEx BECCTE.

Hafmsomare XMMHMECKHE SBICHHE H  HECHPOBET
PERVIILTATI

[ Oobmenne n BrnouHesse TECTOBLIX SMOAHMA o peLreHe I8y Ha peeod Popuyd | Bulliimars TecTsl 0 YAPORHeH, Ppesrs 33Taq no
270.02 CHETEMATHIRUHS - | yTaeponos. Pelnenne pacuBTHRX 34039 HA OCHOBE CEOHCTE YITMEEOAOE. | TEME.
SHAHHE 10 Bunonuesse ynpmkHenHmil ma  yeraHOoBagnHe rewmermueckoi ceman | [Ipomogwie  onenxy  coforReHHBIX  IOCTHWEHHRA
YTACEOIN MEHILY KAOCCAMH  YIACBRN0E H KHCROPOOCOMSKALINY CPramiieckss | B YOROEHHH TeME,
coomupcanii {uenouxy npespamcemii). [logrorosks k wowTponsmodl | Koppexmmporate  cpon  apmitis B cOOTBOTUTBHH
patore € NIAHHPYCMEIM PCIVIETATOM
T0 Fonrponbiiad paboTa 5 mo Tese oY Tk Ik
01,03
TEMA 10. AZOTCOAEPEANNE OFIAHHYECKHE COE/IHHEHHAH
71 ASHEL Mowsmse o ampnax. Fopccwdueaiing  ampuon: 0o suoly | XipasTepHiosimis CTPoeiine, GG,
02.03 KRRCCHBHEALHE, | YEMCROMOPOIIBIX PAIHKANCE (MEPBHYHLIE, FTOPHIHEE, TPETHOUHES) W [ HIOMEPHIG W HOMEHRTATYPY  aampaTHYeckm:
n_._.._unu_ﬁ_..mm....ﬂ.. na HX ﬂn-”_.._.ﬂ._..__h.n _“.w...u-_u_.—._m.._.-.-nnﬁnn_..ﬂ,._ .m.—u__u._.____m.._.-.-nnh.ﬁruu H u.mn._._u-.-.nT H hm.____u_u.._.n..._.u.__-luﬁ.,__n__-un BFHHOE.
HADMEDHI 1 APOMBTHYECKHE). CHIHCHBATE FOMOTHHYSCEHE pPHOBL Anmpaiiaeckny |
HOMEHKIATYPa THesrpoiioe |1 (pOCTPAHCTRS HHOE CTPOSHHE MOIEKYT aMHHDE. APOMATHHCCHHE aMHACE,
Huﬁ-u__n_h_uﬂxsm.nmlﬂ. H_E.H_._ __-_mn:h_w_“__._._u H I.__.,..._-._-n__n.l:b._u.__.._..__m. -._-.tu._._.n.q_._"_._._—_ﬁﬂ Pazmuaars roMoanre ® —H.__.l._-.__ﬁ._..__rh .w..n_!nﬂm.._uﬂ._._nnn—-n H
u.:m__.m_m..._._.-n_.n_u-.._.__.h AMHHORB. HPUMHTHYECKHX AR HHEOR
Cosmonorugecksil pal, WioMepHs B HOMEHERATVRE  APOMATHUYSCKHK
AMEIIOD,
J. BupeodiparmeHTsl B chafae no TeMe YPoKi.
JL Hsrorosmenne  imapociepsHenss Mofeneld  MOneEy] HIOMEPHRX
AMHHOR
12 Crocoin Crocofild  MomyMeHRS  ATHOAETHYCCKHX  BMHHOB.  BauMmojciicTaseM | XApasTepuiosiTh cnocobe ITOITY HEHEN
603 DOMyHEHHA AMMUAER OO0 COHPTAME,  BIZHMOTEHCTEMEM rANOred@ikaHos ¢ | APOMATHMSCKHN H ANHHATHIECKHX AMHHAGE,
AMMHEOD ASMPLARDN, Egﬁﬁhﬁﬂ.ﬂqﬂ:ni CONEH ANEHIaMMOHKEE C0 E.m.q_ﬂ_..__.m..lu._ m__.m.n.“_._”_u.r._.mm.__.r PR JTHYHOWOTH B E.u.-.nu._u._.___..- XHMHH HA
Cnocobel  nomyveHis ApOMATHUECKMN AMMHHOE  BOCCTAHOWIEHHEM | NPHMEpEe peakiHH IHHHEA
PO TS RN HHTPOCOS e AT [ peaximn JuauAa), | YoTaHARNWRATE IeHETHYECKYID BIAMMOCEEIL MCKIY
EIAMMOeiiCTEHEM APOMETHHCCKHY AMHHOR © DLMEHLNEAHAME. EAHAMME  H AMHHAMHE,  CHOHPTAME L AMEHAME,
- A Bupeodiparmenrsd o crafasl mo Tene Ypoka HATPOCOSARHEHHAMH W AMHHAMH
3 CroficTRa B MMporHos  peakuwosHOd  cnocolHoCTH  amusor Ha ocoose  Hx | Ha ocsone COCTABR M CTPOEHHH MONEKYTT AMHHE0R
0303 TPHREEEEE WIEKTPOHHOTD CTPOSHNA. NPOTHOGHPOEATE WX OCHOBHBIE  cBolfcT®a W
AMHBHOR H—_-.___.—ﬂ._mnﬂ!m CROMCTER AMHHOE, KHE ﬂ__..._unm-m-nnnu...-..h__uﬁ OCHERIHMA. u_n.._._u..._..m.ﬂuu...h.m._.r ___u_nu_.l._..__u.."_ H...._umu-._n—_—_.u?_—_ XHMHYSCKHX

Peampm  sneprpohHIbHOTD  IMENEHHS  APOMITHYECKHX  AMHHOR,

penELHaA.
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Peakime  OKMCICHHA,  alEMIHpOBaHnd,  OOpasoEaHe
Baapmoneficrasne AMH808 ¢ 3oTHCTOR Kecnomoi.

AMHADE.

YoraRHBA TR ESAMMOCEIIN MO nﬂ.ﬂ#.n.._uw.w-.._._.._”lm_l

ORNACTIMH NPHMEHEHAT AMHHOE.

._|__u-._.r__m=m—=.$ AMMMBOD I OCHOBE CROIRCTR. .m_..m..u—n._ur_ﬂm.q.w. PR APOMETHYEC KN AxHHOD
| ok PemnueckHe CRONCTRL AHWMHHA, UTHOMEHH BEHIONE K AHHIHEA K | B NpoMinoicTee Kpackrenedl
| Gpomuoi  sope.  Komnepums  ammnunossc  wpackmeneii.  [opewse
| meTmnamura. BianmoneficTede METHNAMHHA M AHHIHHE © BOAOH A
EHCHOTUMH, DKPULIBIHNG TEAHCH AHIIMEOBLIME KPACHTCIAMHE
74 Ammnorncaore: | Homsmie 06 amusokscoorax. CTPOSHHE MOUICKYI W HOMCHEIATY[R | XapaKTepHsoBiTh  CIpOEHHE, KNaCCHg I ERLHED, |
13.03 CTRICEHHE BMHECEHCIOT. HACMEPHID H HOMEHIIATYPY AMHHOKRCAOT.
MONEKYIL, Croocofi  Uy4eHHE AMHHOKMCIOT: ruapoors GenEoR, cWHTE: Ha | OMHCKIBATH CNOCOGR! MOMVUEHHE AMHHOKHCNNT.
KnaccHijHEaIma OCHORE FANOTEHOMPOHAROIHMY KAPDOHOBLY KHCNOT, [HANTHAPHHIEEA | PRokpLIBaTe pons BMEHOKHCIOT B 0BMEHE BENIECTR B
M IO e e CHETE, DHoTExsnOrneckii cnocod. HHALIL OPraHHIMAX.
A Viapoass Genkos o oMol NENcHiE Vimuapnusams FEHETHHOCKYIO EIAHMOCTATh
MY KAOHOBEIMH KHCEOTAMN H AMMEOKHOIOTEMEL.
Ha GCHOREC AHATAEL COETTaRD ANMHHOEHGADT
HPOTHOSHPOBITE MX AMJROTEPHRE cBOHCTRA
T3 CROHCTES W DEHYECHHE CBORCTRR AMHHOKHCIOT. Ha ocwoRe cocTABA HW  CTPOEHWA  MONEKYT
15.03 NpHMCHEHNE AMHHOKHCIOTH  K3K  aMQOTEPHRIE  OPTAHWYECKHE  COSMWHEHHS. | AMMHOKHCNOT —[POrHOIMPORITE  MX  aMOTepHLE
AMHHOKHE T EIANMONEHCTEME C KHCAOTAMH W IEEA0HAMA, GOPARBAHME DHIOIAPHOD | CROACTEA W NORTREPMUIATE NPOCHOY  VPREHEHHTMI
HOHA. XHMHMECKHN PEAKIHE,
Pearipm srepupHEaiin W ROWIEHCAITNA. Packprinars PO MCHRMOTCRY AP0
Merrmuanas caass B NOIROCITTHIRL JECHIPATALMH MOREKY/] AMBEBCKECIOT B o0pIoBRHNH
KauecTheHHME PeakUHA  HA  AMAHOKHCAOTH:  HHMHCHAPHHOBEA M | GENKDBRIX MOJNSKYA H NOIYSCHHM MENTHADE.
HCAHTOMPOTCHHORAHMA. YCTAHABIHEATE BIRMMOCENTE MEHTY CROHCTRAMK M
MpemenenHe aMHIOKHCIOT H GHOIOIHMSCERE POib NETTHAOE. MPHRECHCHHEM AMHHIKHCINT W NETTHI0N.
._H.. EEE..-‘H.:—-H n_”....__.m__“_”_”.._..-__.._.-.-w.._._.r_.._.r_u., IPYTIE B MONEKY TN AMHHOEHCIOT ﬁtmm_m-uu___x_n_.._._.__m_.—.w. AMHHOEHCNOTRI G TR IE R
(A npHseepe FaREAEa). OGHIPYHEHEE AMHHOKMCIOT © NOMOUERD | HHHTHIPHHEL
HHHTHIPHHA.
JL. Hzrotoraesne moaeaeil npocTediun nenminos
76 Benki Crpysrypsl  monexyn Gemmos: OepRHMHAR, E.Dm_:_._.:m.- TperHiHas, | XapakTephioparh NOAMMepHyo npupogy Senxos n
16.03 SETHePTHIHAS. CTPYKTYPEI HX MOUIGKYL,
CHHTED GenKoE, CMckiEaTs  JHINMECKME W XHMHYCCEWE  CROBCTES

nm_u_ntu.-.m: m_u.._._.m._um.” .._._”nu.._u.._.u.__._.rm.._ [HFIA, __n_.__..m—v_...__._._ﬁ_nw. KEAYCCTRCHHKIT ﬂ_.nnm-._-__-.n.
buonoriueckne §viKiHE Denkos,

J.  Pacrpopenme W ocaspgesme  Benkop.  Memarvpaums  Genkos.

Oemkon,
PacooouHaeaTe QoEH ©  DOMOMLE  ERY9SCTREHILX

PERELHE,
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KanecTeennsie peakiin Ha GemkH,
JI. Pacteopenne Benkos B Bofe ¥ ox koaryasums. O0Hapymenne Genxa
B EYPHEOM SHIE 0 MOAGKE

Ha OCHORE MERNPEIMETHRIX CRE3CH C GHOTOTHEH |

PACEPHIBATE DHOTOTHYECEVIO POk DEIK0R B RHERIX
DPrAHHEMEY

T [TpasxTiveckas AMHHEL AMHROEHCAOTEL benen Cobmonpate mpasmia  Texddks  GesonacwooTs  npa
20,03 paBora 7 pabome ©  aafopamopHbiv ofopyIoRaHReM,
HATPEEATENEHEIMH NpHOOpMH, A HMUSECKHMEH
PEAKTHBAMH. JKOHOMHD H JKOAOTHYECKH MPAMOTHD
ofpalaThe © HEMH,
Hecneaopars CEORCTEE O EHHYCCKHY BEIICCTR,
Hafmopats XHMHYECKHE SRNCHHS W (MKCHpoRaTH
I PesyALTATE
T8 HyinenHonse [onaThe 06 A30THCTRIX OCHOBANKAX. ONHCEBATE  CTPOSHEE M CTPYETYR  MOJEKY
22.03 KHCAOTEL Hyxnemnontie incnores: PHE o JJHE. Hyeneomumges M i coctan. HVESICHHOBEIN KHCIO0T, Hashimare cOCTABHEC YBCTH
Cparrere JIHE # PHE 8 nx pote 8 nepegass HaciefcyBeHHLIX | HYKNCOTHIOR i KIBCCH{HIHPOBATE HX.
HPHIHAKDR OPraHHIMon B GuocHiTese Danka. Cpaermsars PHE 1 JHE.
M. Mogean JHK n paznwemnes swaos PHE, Ofpasus opogyeros | Xapastepwiokars  ponb  HYKIEHHOBRX  KHCHOT
NUTRHAA W3 TPRHCIERREX GOpM PAcTCHHI H HHBOTHHX, NEKAPCTE W | B ePEiAME HACICICTECHHEIX CROACTR O rAHEIS0
NPCHARATOR, HATDTORICHHBMX © NOMOLIBNG PEHHOH HEREHEpHH
74 Obobuenne u BroAHeRKe TECTOBLIX TO0AMKA K peliesne 28194 Ha BRBOT HOpMYN | BLNOAHATE TeCTL B YNPOHHEHHA, PEIIETE IATA4H 10
23.03 CHCTEMATHIANA | EI0TCOACPMEIIAY OPraHHveckiy coeduienHi. Pewenwe pacuStien | Tome.
IHIHHHA N0 | Ja0A% HA OCHOBE CBOMCTE AMHHOE H AMHHOKHCNOT. Bomonueswe | [lpopomgsms  oocsky  cofomemmnnx  gocriosewmdy
HATCONSIEATHM | VTIPRKHCHH HA YCTAHORISHHE IEHeTHYLCKON CBA3H MCHCTY KIACCAMH | B YCBOSHHH TeMH.
OPranHYeckHM oprafdecks cocaunennil (uenousy npespamensit). Mogroroska & | Koppesmaporats  cEOH  SHAHHE B COOTBETCTRME
COCOHHCHIAM | KOHTPOIRHOR palore C IAHHPYEMBEIM DEIYTTRTATOM
i1 Konrponesan pafiora 6 no TemMe dAIOTCOASPHANIHE OPTAHEHECKIS CORTHHCHHA
05.04
&0 MpakTHYeckas Hagemmuadmxkaums opranuseciny cosauHertil | Cofimonas MPABHIA TEXHHEN DEIONACHOCTH MpH
03.04 patora § pabore  c©  nsfopatopreiv ofopyaceanncw,

HATPH T T H R mpHOopanH, KHMHYEC EHMH
PCRKTHEAMH. JEDHOMHO H IEONOMMHECKH TPAMOTHO
OOPAEATECH C HIAMM.

Hecnenosarh cROBCTREL OPrAHHMECKEY BEIIECTR,
Hafimopars XHMHGSCKEE SRICHHR o (HHECHPORITL

PEIVIETATED

OBOGIERNE THANHA 0 KYPCY OpIaHHUECKoi X
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