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1. TlosicHuTE/NBLHAS 3aIHCKA
Knace 16
Konuuectso gyacos: 34
B nenemo; |
1ITaHoBBIX KOHTPONBLHEIX pabot: 2+2 (BX0/HASI H HTOrOBas KOHTPOILHad paboTa).
IInanoBeix npakTHueckux pabor 2

Kuace 11

Komiryectro wacos 33

B nepeimo 1

ITnanoBbIX KOHTPONEHEIX paboT: 2 +2(BXOMHAST H HTOTOBAs KOHTPOJLbHas paboTa),
Inmanoserx npaxtaveckux pador 2

1.1. Tlenn n 3apa4n peajnzanini nporpaMmel

Iexsamu peasmsamim ocHoBHOH 06pa3oBaTeBHOI TPOrpaMMbI OCHOBHOTO 00TIETO 00pazoBaHuUs SRISIOTCH:

® JOCTHMKEHHE BBINYCKHHKAMH IUIAHHPYEMEIX PE3YNLTATOR! 3HAHUI, yMeHMH, HARKKOB, KOMICTCHIMN W KOMIETEHTHOCTEH, ONMpeneiseMpIX
JIYHOCTHBIMH, CEMERNLIME, 0GIIECTREHHBIMY, POCYIAPCTBEHHLIME IOTPEGHOCTSIMH U BOIMOKHOCTAME 0GYUafOIErocs CPeIHero MKOILHOTO BO3pAcTa,
HHANBHY aTbHBMH OCOOEHHOCTSIMH €T0 PA3BHUTIS H COCTOSIHUA 310POBbS;

© CTAHOBJICHHC U PA3BHTHE JHYHOCTH 00YYAIOIErocs B ee caMOOBITHOCTH, YHHKATLHOCTY, HEITOBTOPHMOCTIL.

JlocTiikeHEe TIOCTABNEHHBIX Lemel mpH paspaborke W peaimsauuy o6pa3oBaTeNLHOR OPTraHu3alMeld OCHOBHOH 06pasoBATETBHOM IPOrpaMMEL
OCHOBHOTO 0011[ero 00pa3oBaHUsI IPEAYCMATPIBAET PEIEHHE CIEYIONTHX OCHOBHEIX 3a/1a4:

¢ ofecreduenne COOTBETCTRUS OCHOBHOH 00pasoBaresbHON nporpaMmbl TpeGopanmsm DefepalbHOTO TOCYIAPCTBEHHOIO 0BPA3OBATEIBHOTO
CTanfapTa 0CHOBHOTO 001ero ofpasosanus (G1'OC 000);

¢ obccredenye IPEEMCTREHHOCTH HAYAIBHOTO 06LIEro, OCHOBHOTO 00MIET0, CPEHEro oBINero o6pazoRaHusL;

 ofecrneyenne AOCTYIHOCTH HONYYEHHA KAYECTBEHHOIO OCHOBHOTO 061Iero ofpasoBaHus, JOCTHOKCHHE TNAHHPYEMEIX PE3yJibTATOR OCBOCHHL
OCHOBHOH 00pa3oBaTeNbHOH HPOTPAMMEI OCHOBHOTO 0BINEro o6pasoBanns BCeMH 00YHArOMUMHECS, B TOM JHCIE JeThMA-HHBTHAAME 1 feTeMu ¢ OB3;

¢ ycTaponjieHHe TPeOOBANNH K BOCIUTAHHIO M COLMANTH3ANHE 00yUalOMUXCA Kax TacTH 06pa3oBatebHOM TPOrpaMMbl H COOTBETCTBYIOMEMY
YCHJICHHIO BOCITHTATENBHOTO ITOTCHIHATA IIKONBL, OOECHEUeHHI0 HHAMBHAYAIH3HMPOBAHHOTC MICHXOJIOPO-HEAArOTHYecKoTO COTIPOBOKAEHAS KaKI0T0
obyuarorierocs, GopMHPOBAHHIO 00PA30BATCALHOTO (a3wca, OCHOBAHHOTO HE TOJLKO HA 3HAHMAX, HO M HA COOTBETCTBYIONIEM KYJIBTYPHOM YPOBHE
Pa3BHTH JIMUHOCTH, CO3MAHHIO HEOOXOHMbIX YCIIOBHH JUIS €€ caMopeann3alum; _
‘ ¢ obecrederue a(pPeKTHRHOrO COYeTaHHS YPOUHBIX H BHEYPOUHBIX (OPM OPTaHH3AMHH YYeOHbIX 3aHsTHil, B3aUMOIECTBHI BCEX YIACTHHKOB
00pa3oRaTENBHELIX OTHOIICHHIT;




o B3aumMojeficTBEe 00Pa30RATENLHON OPraHN3aAME IIPH PEaTH3aHMH OCHOBHON 06Paz0BATENBHON TPOrPAMMEL C COLHATBHBIMH TAPTHEPAMH,

¢ BLIIBJIEHHe I paBBi'ITl'Ie crocobHOCTEl O0yUaIoOUIIXCs, B TOM HHCIE JeTeif, TMPOSBUBIIHNX BRyIaIOIIHecs cimocobrnoctd, jcredl ¢ OB3 u
HHBANKW/JOB, X HHTEPECOB Yepe3 CHCTeMY KiIyOoB, ceKIul, cTyAr i KpyIKKOB, 0DIECTBEHHO NOJE3IHYIO ISATENLHOCTE, B TOM YHCIIE C HCHOIb30BAHNEM
BO3MOKHOCTEH 00pa3oBaTEIBHEIX OpTaHH3aii JOMONHUTEILHOTO 00pasoRaHus;

® OpPraHH3alWio HHTCUIEKTYAIbHBIX H TBOPYECKHX COPEBHOBAHNE, HAYUHO-TEXHHYECKOTO TBOPYECTRA, IPOSKTHOH U YueOHO-HCCIe/I0BATENLCKOI
JeATEABHOCTH,

e yuacTue 00yuaromMUXCs, KX POAHTENEH (3aKOHHBIX IpefcTaBuTeNel), IeAATOTHICCKHK PabOTHHKOB W OOMIECTBEHHOCTH B IPOEKTUPOBAHHA 1
Pa3BHTHH BHYTPHINKOJILHOH COIMANBHON Cpeibl, NTKOABHOIO YKIaa;

e BKIIOYEHHE O0YYAOIMXCSA B IIPOIECCHl IO3HAHHS H HpeoOpa3’oBaHpsd BHEMIKOALHON COMMANBHOM cpeibl (HACENEHHOrO IYHKTa, paiiona,
Topojia) JUtd 1IpHOOPETeHHs ONBITA PEAIEHOIO YIIPABJICHUS U AeiiCTRHS,

© CONUANLHOE H yueOHO-HCCICAOBATENLCKOE IPOEKTHPOBAHHKE, HpO(peccu()HaI;hHaﬂ OpHEHTAIIS 00YHAIONMXC ST NPH MOJUIEPIKKE MEIaroroR,
ICHXOJIOT0B, COLMANBHBIN TCHATOrOB, COTPYAHHYECTBO ¢ 0A30BRIMM IPEIPHATHAME, YUPEKASHHAMH TPoieCCUOHAIBLHOrO 00PAZ0BAHAS, LEHTPAMU
npodecCHOHANBHOH PaboThr,

COXpaneHne 1 YKPEIJICHHIC (l)PBH‘Iem(Dl"D, HCHXOJIOTHUECKOT 0O B CONHAILHONO 340POBbI O6y‘laIOIIIHXCH, obecneyeHne X 6e30macHo

1.2. IliannpyemMsble pe3yabTaThl usyqemm yuebHoTO MpeaMeTa.
TpeboBanusa K pesynpTaTaM OCBOEHHS Kypca XMMHH B OCHOBHOH IIKOJIE ONPEAEISIFOTCS KIOUYERBIMH 3aiadaMi o6Iero 06pa30BaHH$I OTPKATOTIHMHE
WHJIBH/Y AIbHbIE, OOIECTREHHBIE H TOCYIapCTBEHHEIE TOTPEGHOCTH, i BKIOYAIOT IHYHOCTHEIE, METANPEAMETHHE U IPEAMETHEIE PE3YIIBTATEI OCBOEHHS
npejMera, ‘
1.2.1. JIN9HOCTHBIMII Pe3yJIbTATAME H3yUeHH NpejMeTa « Xunvusi» B 10 Knacce ABISIOTCSA CACAYIONIHE YMEHHA
¢ OCO3HABATH CJIUHCTBO H IEJNIOCTHOCTE OKPYIKAKOLIEr0 MEPa, BOIMOIKHOCTH €ro II03HABAEMOCTH H 0OBACHIMOCTH Ha OCHOBE JOCTIKCHHI HAYKH,

® [I0CTCIICHHO BBICTPAHBATE coDCTBEHHOE [ICIIOCTHOE MHPOBO33PEHNE, 0CO3HABATEL HOTpeGHOCTB H T'OTOBHOCTE K CﬂMOOGpaBOBaHHIO, B TOM HHCHEC
H B paMKax CaAMOCTOATEeNLHON e TETRHOCTH BHE HTKOJIBL, -

® OIIEHUBATH JKUSHEHHBIE CUTYAIIHY ¢ TOUKH 3peHHS 0€30MacHoro o0pasa mH3HNA B COXPAHEHUS 3/{0POBBY;

e OLICHHBATE SKOJIOTHIECKHI PHCK B3AaUMOOTHOIISHUN UeNOBEKa H IIPHPOIEL

*(hOPMHPOBATE JKOJIOTHYECKOe MEINIUIEHHE: YMEHNE OLEHHBATE CBOIO ACATEALHOCTH M IMOCTYIKH JIPYIHX JHOJEH ¢ TOYKH 3PEHHs COXPAHEHHS
OKPYKATOLICH Cpeibl - rapaHTa JKM3HH | OJaronoayqus mozaeit Ha 3emie.

1.2.3. MeTanpeaMeTHBIMH Pe3yabTaTAMN H3YUYeHHS Kypca « XIMUIY IBIACTCSI (JOPMHPOBAHNE YHHBEPCATLHRIX yuebHbIX nefcTrimii (YV]I).

Pezynamuensvie YVII.

e CaMOCTOATEABHO OOHAPYIKUBATE H (GOPMY/IMPOBarh yueOHYIO TpoliemMy, onpeaensTh el YIeOHOI AeITeALHOCTH,

® BLIBATATh BEPCHU PEIIEHMs NPoGIIEMEBl, 0CO3HABATL KOHEUHEIH PE3yNBTaT, BEIOHPATE U3 MPEIOMEHHBIX # HCKATH CAMOCTOATENBHO CPEJICTBA
JNOCTHIKEHHMS 1IEIIH; ' '

® COCTABIATE (MHIMBUAYAILHO HWIH B FPYIIE) INAH PEIICHHS TPOOIeMEI;
¢ paboTas I10 IIAHY, CBEPITh CBOU ACHCTRHA C LICIBIO B, IPH HEOOXOAHMOCTH, HCIIPARIISITh OUTHOKK CAMOCTOSITEIBHO;
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¢ B JHAJIOTE C YUIHTETEM COBEPIICHCTBOBAT CAMOCTOATENBHO BRIPabOTaHHEIC KPHTEPHH OUCHKH.

Hosuasamenvrvie YY/I.

© QHATH3HPOBATH, CPABHHUBATE, KIACCH(HIEPOBATE i 0GOOIIATE (PaKTh! 1 ABICHISL, BRISBIATS TIPUIHHEL 1 CASACTRH TIPOCTEIX sBaeHui.

® OCYIICCTRILATH CPABHEHIE, KITACCH(HKAIHIO, CAMOCTOATENBHO BHIOHpas OCHOBAHUS H KPHTEPUH JUilsl YKA3AHHBIX JOTHYCCKHAX OMEPAITHii;

© CTPOHTH JOTHUECKOE PACCYKACHNE, BIIIOYAIIee YCTAHORIEHHE IIPHYHHHO-CIIE/ICTBEHHEIX CBA3EH,

e CO3/(ABATE CXCMATHYCCKHE MOJIEIIH C BLIIENEHUEM CYIICCTBEHHBIX XapaKTePICTHK 00BEKTA.

e COCTAB/SITH TE3HCHI, PA3IHUHbIE BH/IbI IIAHOB (IPOCTEIX, CIOMHBIX H T.IL).

o peoHpa3’oBLBaTh HHOPMALIHIO H3 OZHOTO BHAA B APYTOH (TabJHIY B TEKCT H Ip.).

® YMETh ONpPEACNATH BOMONKHBIC HCTOUHHKM HEOOXOMUMBIX CBEJCHHH, IIPOM3IBO/INATEL MOHCK uHGOPMAIHH, AHAIM3HPOBATE H OLICHHBATH €€
TOCTOREPHOCTD,

Komamynuramuenote Y Y[

CaMOCTOSTENBEHO OPraHH30BEIBATE yueGHoe B3auMOeCTRIE B TPyIITe (ONPEACILTE 0DIIHE ENH, PACTIPENENATh POIH).

TpeaMeTHBIMI Pe3y IbTATAMIL H3YUEHIS PEAMETA SIRIISTFOTCS CIIEAYIOIHE YMEHEH:

* OCO3HAHHAE PONM BEUIECTB: OTIPEIENSTh POJIb PASTHYHBIX BEIIECTE, OOLICHITH POJh BEMECTB B HX KPYTOBOPOTE.

* PACCMOTPEHHE XHMHUECKHX HPOLECCOB: MPHBONMTE HPHMEPE XHMHYCCKHX TIPOLECCOB B MPUPO/E; HAXOMMTE MCPTHL, CBUIETENLCTEY OIS 00
OOINUX IPH3HAKAX XEMHYECKHX [IPOIIECCOB H HX Pa3JIHHHIIX.

« HCIIONB30BAHHE XUMIIECKHX SHAHHU B OBITY: OOBACHSTE 3HAYEHHE BEIIECT B JKU3HH H XO3IHCTRE UeI0BEKa.

¢ OOBSICHAT: MHpP C TOUKM 3PEHHs XHMUI: [EPeHHCISTs OTIMYHTENLHEE CBOHCTBA XHMUYECKHX BEINECTB; PAsindaTh OCHOBHBIC XUMHIECKHE
IPOIIECCH]; OIPEACIISITE OCHOBHEIE KIIACCH! HEOPTARMYECKIX BCUICCTB; IOHHMATE CMBICT XHMHYECKHX TEPMHHOB.

« OBJIAJICHHE OCHOBAMH METOJOB HO3HAHI, XapaKTEPHBIX JIT €CTECTREHHBIX HAYK: XapaKTeph30BaTh METOABI XAMIUCCKOH HAYKH {(nabmonenue,
CpaBHEHHE, SKCTIEPHMEHT, H3MEPCHIE) H HX POIb B TIOSHAHMH NPHPOJ(BT; IPOBOUTE XIHMHIIECKHE OMBITH H SKCHEPUMEHTHL 1 OOBICHATE HX Pe3YJIbTATHL

* YMEHHE OTEHHBATH TIOBEJCHNE UENOBEKa C TOUKM 3PEHUS XUMITIECKOH 0e30acCHOCTH 110 OTHOIICHUIO X HeJOBEKY ¥ MPHPONS: HCHOIL30BATE
3HAMHS XUMEH IPH COOIIOIEHIH TPABHIT HCHONIB30BAaHAS OBITOBRIX XHMHYCCKHIX NPENapaToB; pasfiivaTh OHacHbIC H fezonacurlc BemecTra, CucreMa
IVIAHAPYEMbIX PE3YJBTATOR: JIMYHOCTHEIX, METANIPEAMETIHEIX H MPE/METHBIX B COOTBETCTBHH C TpeGoBaHUsAMI CTAHIAPTA NPEJICTABIIET KOMIIIEKE
B3AUMOCRS3AHHLIK YUeOHO-[I03HABATENBLHBIX H YUEOHO-MPAKTHICCKHX 38/1a4, BBITOIHEHHE KOTOPLIX Tpebyer 0T 00YHUARILMKCS OBJAACHIL CHCTEMOMH
yueOHbIX ISHCTBAH ¥ OIOPHLIM yueOHbIM MaTEPHANOM. B CIPYKTYpe IIAHAPYEMBIX PE3YIBTATOR BELICATOTC,

*BeZYINME e H OCHOBHBIE OIKHACMBIC PE3YJIhTAThE OCHOBHOTO 00mero 00pasoBanis, OTPAXKAIONIAE TAKHC obmue emy, kak GopMHpPOBaHHE
| [leHHOCTHO-CMBICIIOBBIX YCTAHOBOK, Da3BHTHE HHTepeca, IeicAanpaBienHoe (OpMHPOBAHHC M PA3sBUTHE MOSHABATCNLHBIX moTpebHOCTElT W
¢TrocoOHOCTEH 00yYarOMUXCs CPEACTBAMH TIPE/IMETOB;

[IAHHPYEMBIE PE3YILTATE OCBOCHHS YHCOHBIX H MEN(UMCHMITTHHAPHEIX NPOTPAMM, BIIIOYAIOLIHX MPUMCPHEIC yueGHO-1103HaBaTeAbHbIE H
yueBHO-NPaKTHYECKHE 3a/a9n B Oiokax «BOCAMHKIACCHHK HAyHHTCH M TONYYAT BOSMOXKHOCTh HAYHHTBRCA) U «BBITYCKHHK HAYYHTCA H IONYIHT
BO3MOYKHOCTE HAYSHTRCAY, TPHBOILTCH K KaWA0MY pasjiely yaeOHOi TporpaMMBL.




2. Couep:kanne ygyeOHOro npeamera

Copepseanne kypea xumun 10 wi

Bpepenme. .

Ipemver opraguyeckoit xummn, OcoOeHHOCTH CTPOCHHS H CBOHCTB OpraHMYECKHMX COeAHHEHHH. 3HAUCHHME H PONb OPraHHYECKOH XHMHH B
CHCTEME ECTECTBEHHBIX HAYK B )u3HM obmecTBa. KpaTiuit ouepk HCTOPHH Pa3BHTHA OPraHUYeCKOH XUMUH,

OCHOBHBIE HONOKEHUs Teopun crpoeHus A.M. Bytmepopa. Ilpennocsuiku cozpanus teopuit. IIpecTaBIeHne O TEOPHH THIIOB H PajIMKaNOB,
PaGoter A. Kexyne. XuMHUeECKoe CTPOEHHE ¥ CBOHCTBA Opramnyeckux BemecTs, Mzomepns na npumepe OyTana u n3o0yTana.

DeKTpoHHOE 00NaKko U opOmTaik, WX GOPMEBL § H p. DIEKTPOHHBE H IEKTPOHHO-TpaPHUYcCKHE (POPMYJIEI aTOMA yTIIEpo/ia B HOPMAILHOM H
BO3GYNIEHHOM cocTOsHMX. KoBanenTHas XUMHYECKAd CBS3b, €€ HOJIAPHOCT W KPATHOCTh. Bo;{oponHaﬁ cBs13b. CpapHeHHe 0OMEHHOTO M JIOHOPHO-
AKIEITOPHOTO MEXAHH3MOB 00Da30BaHNA KOBANEGHTHO CRII3H.

BajyeHTHble COCTOSHHSA atoMa yriepopa. Buel ruGpuumsamuu: sp’-rubpuamsanis (Ha NpHUMepe MOJEKYIb! MeTata), sp 2rubpummsanua (Ha
OpHMEPE MOAEKYJIbl ITHIIEHA), SP-IHOPIH3ANNS (Ha IPHMEPe MOJEKYIThI alleTHIena). | coMeTpIs MOJEKYl PaCCMOTPEHHBIX BEIECTB H XapaKTCPHCTHKA
BHIOB KOBAJIEHTHOH CBSI3W B HHX,

Tema 1. Crpoenne d KAACCHGHKALIS OPraHNYECKHX cOeIHEn,

KaccH(uKays OpPraHHYecKHX COSIUHEHHH MO CTPOSHWKO YITIEPOJHOIO CKENeTa: AUUKIHYECKHE (AIKAHBI, aJKeHEl, ANKUHBI, alKaJHCHbL),
xapborpKIAYeckre, (MHKTOANKAHEL H APEHBl) W TeTEePOLMKIMYeckie coeanaenns. KnaccupuKaus opranuyeckux COCAHHCHIH 0 (yHKIMOHAIBHEM
IpYImaM: CIHpPTHL, (PEHONEL, TIPOCTLIE 3MHPEI, albIETH/IbI KeTOHBI, KApOOHOBEIE KHCIIOTH, CI0XKHBIE 3QUPBL Y IIeBO/bl. A30TOCOASPKAIINE COSIUHEHHUSI:
HUTPOCOEHHCHH S, AMHHE], aMHHOKHCIIOTHL.

Homennarypa rpuenanbas 1 MIOITAK. [Tpuanume: 06pa30133HH$l Ha3BaHuii opranuvyeckux coennenuit mo MIOITAK.

Bujibl H30MEPHH B OPIaHHYIECKOH XUMHH, CTPYKTYPHAS  HPOCTpaHCTBeHHAd. PA3HOBMIHOCTH CTPYKTYPHOH H3OMEPHI: H30MEPHs «YIIICPOAHOTO
CKENeTa», H30MEpPHS NOJNMKeHHA (KparHoi CBA3H W (QYHKIHOHAIBHOH TPYIIBI), MEXKKIACCOBAT H3OMEpPHA., PasHOBHAHOCTH IPOCTPAHCTBEHHOH
m3oMepni. 'eoMeTpryeckas (JIHC-, TPAHC-) H30MepHst Ha IPHMEpe aIKeHOB U NUKIoaiKaHoB, OnTHueckas H30MEPHs Ha TPHMEPE aMHHOKUCIIOT.

Tema 2. XuMuuecKne peakiiil B OPraHivecKoi Xumum.

TUIBl XMMHUECKHX pEakIuil B opramuyeckoit xuMun, IToHsTHe 0 peaKiaX 3aMelIEHHA: TaJOreHMPOBAHME AJIKAHOB ¥ apeHOB, IHEIOUHON
THAPOIIN3 TAOreHANKanoB. [IoHATHE 0 PEAKIUIX IPHCOSIHHEHUS: THApATallHs, I'MAPHPOBAHHE, THAPOTAJOrEHUPOBAHME, TalloI¢HipoBanne. PeakiHu
HOMHMEPH3AIMH | THOJHKOHAeHCANHH. [[oHATHE O peakImsax OTIerenus (IMMHHHPOBAHIA): ACTHAPHPOBAHHE AIKAHOB, HCTHAPATAIHS CIHPTOB,
JETHAPOXIOPHPOBAHTE HA IPUMEpPE ['aNOreHANKAHOB. [[0HATHE O KPEKHHTE aNKaHOB W JCHOIAMEPH3AINS ITOJHMEPOB, Peaxitii H30MePH3aui.

TOMOJHTHYECKHH H TETEPOIMTYECKHIT PAa3phIB KOBAIEHTHOR XHMHUECKOH CBA3M; 00pa3oBaHEe KOBAJIEHTHOH CBS3H 1O JIOHOPHO-aKIEITOPHOMY
Mexannamy. Lomsrie o mykneoduie 1 anexrpodrre.




Tema 3, Yruesogopoasi.

[onstree 06 yrnesomoponax. IHpupomusie HeTouHHKH yriaeBogopojoB. HedTe u ee mpomeinmenHas nepepaborka. OpaxkumoHHad NeperoHka,
TePMUUECKIN ¥ KATANATHYCCKUH kpeknar, [IpEPOIHEIL Ta3, €0 COCTAR M IPAKTHYECKOe HCHOjb3oBanue. KameHsiii yrons. Kokcoanue KaMeHHOTo
YIIA,

Anxansl, omosormuecknii pay u obmas dopMmyna ankauoB. CTPoeHHE MOJEKYJbl MeTaHa H JPYyTHX ajikaHoB. M3omepua n HOMEHKIAaTypa
ankanos. Pu3nueckie ¥ XUMHIUCCKHE CBOHCTBA ANKAHOB: PEAKIIIH 3aMEITEHUS,

TOpeHHE ATKAHOB B PasjIHUHBIX YCIOBHMAX, TEPMHYECKOE pPazIoiKeHHe ANKaHOB, M30MEpH3alyd ankaHoB. llpuMeHeHHe ankanoB. Mexauusm
PeAKIIHH PajAKaTbHOTO 3aMelIen s, eTo CTalnH, 1IpaKTHUECKOe HCIIONF30BAHIE FHAHMM O MexanusMe (CBOGOIHOPaIHKaIBHOM) Peakii B MpaBUiIax
TeXHHKY 0e30macHocTs B BLITY 1 HA MPOU3BOACTRE. [IpoMbITIIIeH IR Cioco6H! MONYIeHHsT: KPEKHHT alIKaHOB, (pakiHonHas TeperonKa HehTi.

Ankenst. omonorudecknit psyr v o61nas Gpopmysa ankenor. CTpoeHHe MOJIEKYIBI 3THIIEHA W APYIHX alkeHoB, M3oMepHs aJKkeHoB: CTPYKTypHaL
H IpocTpaHCTBeHHas, HomeHknarypa u (msmueckue cpoficTha ankenos, l[lomydeHme STHIICHOBRIX YIVIEBOJOPONOB H3 AIKAHOB, TAJIOrEHAIKAHOB,
cnupToB. Peakumu mprcoenuHeHHs (THIPHPOBAHAE, MHAPOTANOTeHHPOBAHHE, Tal0eHHPOBaHHe, THIPATAIIL). Peamum OKHCIICHHS 1 ITOJRMEpPH3alHHE
ankeHoB. [IprMeHene aTkeHOB Ha OCHOBE HX CBOHCTB

Pelnierre pacHeTHRIX 38144 Ha YCTAHOBJICHUC XHMHYecKoil (POpMyYINEI BEECTBA O MACCOBBIM J0JIAM JJIEMEHTOR.

Anxunpl. Tomonormdeckuit psiy ankuuor, Ob6mas dopmyna, CTpoeHne MOJIEKYJbl aleTHIeHa M APyrHX aikunon. M3oMmepus alkuHoB.
HoMenxnarypa aneTiniesosslx yriesogopoaos, [lonyuenne aikuHOB! METAHOBBIH W KapOumnedi cnocoOsl. Ouinyeckue CBOMCTBA alKHHOB. Peaknuu
TMPHCOE/HHEHNs, TalOreHHPOBARNe, 'MAPHPOBAHHE, THAPOTANOTeHHpoBaHue, rujpatanus (peakums Kyueposa), Jlumepmsanus u TpHMEpH3AI(Hs
asikiHOB, Oxucnenue, [IpuMeHeHHe aJIKHHOB. '

Iuenpl, CTpoeHre MOJIEKYJI, H30MEPHS W HOMEHIUIATYpa ailkajuetoB. Muandeckue cBoiCTBa, B3aMMHOE PACIIONOKEHHE IIH-CRA3EH B MOJIEKYIIaX
AIKaIEeHOB: KYMYJHPOBAHHOE, CONPSHKEHHOE, H30MHpoBanHoe, OcOOCHHOCTH CTPOSHHSI CONPSDKEHHBIX alIKaAleHOB, HX OIyUeHHE,

AHANOTHS B XHMHAUCCKHX CBOMCTBAX AalKEHOB M alkamueHoB. [lonmmepuzanus ankaarenoB. HarypadbHBI ¥ CHHTETHYECKHH KaydykH.
Bynkanusanus kayayka. Pesuna. Paboret C.B.Jlebenesa, ocoGenHOCTH peakuil IPHCOSIHHEHNS K AJIKaAHEHAM C COIPMKEHHBIMU ITH-CBA3SMH.

Huwoankansr, omonornvecknii psay o obras Qopmyna mukinoankanos. Hanpsoxenue nuxina B CsHg , Cylls, CsHio , xordopmaum CeHia,
H3OMEPHs [MKJIOATKAHOB {10 CKeAeTyy, IHC -, TPaHe-, MeKKIaccosast). XUMUUECKHE CBOHCTBA IHKIOANKAHOB! MOPEHUE, PasfiOMKEeHHe, PalIKallbHOe
samernenne, Hzomepusaiws, Ocobble CBOHCTRA MHKIIONPOIIAHA | LHINI00yTaHa.

Apensl, Berzoy xax npejactasutens apenor. CTpoerne MONeKyJBl Oer30ma, conpmkenne nu-cpssell. Tlonyuenne apenos, Gusnueckue cBocTna
Gensona. Peaxipy  37eKTpPOQWIBHOTO 3aMeHleHHs ¢ ydacthem Oen3ona: TaJoreHHpOBaHAe, HHUTPORapMe, anxunuposBanue, OpuenTanua mpu
SACKTPOPHILHOM 3aMerenuy, Peakiipn OoKOBBIX Hernel ankundensonos, Crocodsl TTonydeHus. [pumenenne OeH30/1a H €10 FOMOJIOTOB,

Pemenne pacdeTHBIX 33129 Ha BHIBOZ (POPMYII OPraHHUECKHX BEINECTB II0 MACCOBEIM AOJAM H IO IPOXYKTaM CropaHus.

Memoncrpanmu, I'openne srrena. OTHOIHNEHHE BEIECTB K PACTBOPaM NepMaHTaHata Kaausi ¥ Opomuol Bome. Onpeenerne KaueCTBEHHOIO
COCTaBa METAHA U 3TIJIEHA 110 [IPOIyKTaM FOPEHH.,

Jlaboparepuere ombrTel. 1.MzrorosieHne Mofenell yrieBoAOpoJOB H HX rajg0reHnpoOH3BOAHBIX. 2. O3HAKOMJIEHHE ¢ MPOAYKTAMH He(TH,
KAMCHHOTO YIS M HPOJAYKTaMH UX TiepepaboTkn, 3,06HapyKeHre B KEPOCHHE HELPEIeNbHEIX coenunenuil. 4. O3HakoMieHHe ¢ 06paslaMy KayqyKos,
pe3nHLl 1 960HHTA.




Tema 4. Kacnopoacoaepikaligiie coexiHeHII,

Crmprel. CocTaB H KIACCH(HKALIMA CIHUPTOR (IO XapakTepy YrISBOAOPOAHOrO pajiKala | 110 ATOMHOCTH), HOMeHKnaTypa. Flzomepus cnuproB
(T1oJTosKeHEe THAPOKCHIBHBIX TPYII, MEKKIACCOBas, «YIIEPONHOTO cKeneTa»). Duzndeckue CROHCTBA CIUPTOB, MX NOJyYeHHE, MexMoleKyspHast
BOJIOpOJIHast CBA3E. OCOOEHHOCTH SMCKTPOHHOTO CTPOCHHS MOJIEKYJ CIIHPTOB. XUMHYECKHE CBORCTRA CITHPTOB, 00YCIORIECHHBIE HAJINUAEM B MOJEKYIax
THJIPOKCOrPy I o0OpazoBanie aiKoroiATOB, B3auMoJelicTBHe ¢ rajJoreHOBOAOPOJAMI, MEXMONEKYNAPHAsS M BHYTPH MOJEKYJAPHAA JEeTH/PaTalns,
sTepupUKAIHSA, OKHCICHHE W ACTHApHpOoBanHe cIHpTOoB. OcobeHHOCTH CBOHCTB MHOTOATOMHEIX CHMPTOB. KauecTBeHHas peakiius Ha MHOIOATOMHEIE
cnHpThl. Bawueiiinyue npejcTaBHTeNd CHHPTOB: METaHOJ, 9TAHOJ, 3THICHIVIHKONL, NIHOEPHH, DU3NOJOrHUecKoe JEHCTBHE METaHoJla ¥ 3TaHOJA,
PaccMoTpene MEXaHA3IMOB XHMHYECKHX PEaKIlHi.

®enonnl. CTpoeHne, H3OMEPHsS, HOMSHKNATYpa (peHOIOB, HX (HIMYECKHE CROMCTBA M IOJy4YeHHE. XHMHYecKAe crofcTra (enomos. KucnorHeie
cBolicTRa., BzauMHOe BIWSHHE aTOMOB H TPYHI B MOJEKYIaX OpPraHHYecKHX RellecTB Ha npumepe (eHona. IlomukonpeHcanus (QeHona C
(popmarnreaernnom. Kauecrsennas peaxuus na {enon. [pumenenne dperona. Muoroatomusie (eHobL

Hemoncerpamuu, BryeneHne BoA0POja U3 STHAOBOIO cripra. CpaBHeHHe CBOHCTB CHUPTOB B FOMONOTHYECKOM PAAY (pPacTBOPHMOCTL B BOJE,
ropenne, B3auMoZeiicTBHE ¢ HarpueM). Bzaumojeiicteue riunepuHa ¢ narpuem. l[lonmyuenme croxasx sdupos. KauecTBeHHasS peakuus Ha
MHoOTOaToMuBle crupThl. KauecTBennas peaxuus xa (enon (¢ xmopmyom kenesa (1), Pacreopumocts $enona B BoJie npy pasingHol Temieparype.
Brirecuenne derosna n3 MeHonsTa HATPHS YTONALHOH KHCIOTOH.

JlaGoparopusie onvyrel. 1. PacTBopenue riuiepiHa B BoAe W peaxuus ero ¢ ruxpokcunoM Memu (11). Bsammoneliorsue (peHoma ¢ OpomHoi
BOJIOI ¥ C PACTBOPOM IIETOUH

Amprernpl v keronsl, Koaccumdukanys, cTpoeHNe HX MOJNEKYI, H30MepHsI I HoMeHKIaTypa. OcoGeHHOCTH CTPOEHHS KapOOHHIRHOH PYNIEL
Ouznveckie cpoiictBa GOPMATBACIHAA H €I'0 POMOJIOrOB. XHMHYecKHe ¢BoHCTBa aNbAeTHA0B, O0YCIOBICHHEIC HAIHUHCM B MOJeKylIe KapOoHHNBHOH
IPYIIBl aTOMOB (PHIPHPOBAHHE, OKHCICHHE aMMHAYHLIMH pacTBOpaMi OKchia cepebpa M ruapokenaa mexy (II)). KawecTBeHHBIE peaknun Ha
ansaeru el Peakiius nonnkoraeHcalu erona ¢ popManpieruaiomd, OcobeHHOCTH CTPOSHNA W XUMHYECKUX CBOHCTB KETOHOB,

Hemoncrpaman, Peakiys «cepeGpsiHOIO 3epranay.

JlaGopaTepHsie onbirhl, K{auecTBeHHBIE PEaKLHH Ha AlbJErH/bl (C aMMHAYHBIMM pacTBOpaMH OKcHaa cepebpa H rujpoxcugoMm menu (II)).
Oxucnenue cnupTa B anpierul. Ioiyuenne u crofcTra KapOOHORBIX KHCIIOT.

ICapbomosele kucnoTel, CTpoeHme MONEKYN KapOOHOBBIX KHCIOT U KapOoxcunpHOH rpynmel. Kiaccuukanuga ¥ HoMeHKIaTypa KapOOHORBIX
kueyor. dusngeckre cBolicTBa KapOOHOBBIX KHCIOT W WX 3aBHCHMOCTE OT CTPOoeHHs Monekya. KapOoHOBBIE KHCIOTHI B NpUpoae. buonornyeckas poils
kapGoROBBIX KucaoT. OBLIKE CBOMCTRA HEOPTAHHIECKHX B OPTAHHYECKIX KHCIOT (B3aHMOJEHCTRBYE ¢ META/UIAMHE, OKCHIAME METAIUIOB, OCHOBAHMSIMH,
consaMK). BimsHIE YITIEBOJOPOJIHOIO PAMKANA HA Cuily KapBoHOROH KHCTOTHL Peaknma sTepuduraniu, yCioBHSA e¢ npoBegeHusa. ONHOOCHOBHEIE H
MHOTOOCHOBHEIE, HETPESIBHEIC KapOOHOREE KUCIOTH, OT/e/IbHBIE IPeACTABHTENH KHCIOT.

Cnoxapre ddupnl. CTpoeHHe CIOXKHEIX 3(QUPOR, H30MepHs (MEKKIaccoBas H «YTIEepojHOro ckeyera»). HoMeHKnmaTypa CIOMNHEIX 2(HPOB.
O6patuMOCTh peakiiiy STCPHGPAKAIMH, THAPOIA3 CHOXKHLIX pupoR. PaBHOBecHe peaklAH: STepHOHKAUHH- THAPOIu3a; (JAKTOPBI, BIHSIOWHE Ha
THAPOIHS,

JKupsl - cnoxabe (Uphl MNIMHeprHa 1 kKapOOHOBEIX KHcHoT, CocTaB M cTpoeHHe MOJIeKY: skupoB. Kinaccnduxanus sxupoB, OMBUICHHE JKHPOB,
nojyyeHue Mpia. Meuta, o0nacHeitre ux Moiolmx ceoifcts. Juper B npupoze. buonorudeckas dynknus xupos. Ilonstre 06 CMC, Obnsacnenue
MOIOLIUX CBOMCTE MelTa w CMC,




AemoneTpaunn, XaMuueckune croficta ykeycHoi n Mypassunoli kicsor. [Tonyaenue cnoxmoro sdupa. Komexus macen.

JadopaTopuble ONBITHI. PacTBOPUMOCTL JKHPOB. Jl0KA3ATERCTRO HENPEACIBHOIO XapakTepa JKHAKOTO Mcipa. OMBIICHHE KHPOB. Cpasnenne
cpoticts Meria 1 CMC.,

Tema 5. ¥Yruesopel,

ODTHMOIIOTHS HasBanusl Kiacca, Mowo-, mu- 1 momucaxapuisl. [Ipeactasurenn xasol rpynmer. Bronorayeckas pois yrieBonos. WX snaucHne B
JKU3HK YEI0BeKa B odLecTna.

Monocaxapuusr. Mx xnaccuduxarusa, ['eKco3bl ¥ HX NPejCTaBHTENH. [III0K03a, ee (u3nveckue CBOHCTBA, CTpoeHEe MOJIEKY/Ibl. PaBHoBecus B
PacTROPE IIFOKO3EI. 3aBHCHMOCTE XMMHUECKHX CBOHCTE TIIOKO3EI OT CTPOSHHS MOJIEKYIBL BaaumMonelicTBHE ¢ ragiporcagom Memu(ll) mpu xoMHATHOH
TEMIIEpaType M HAIPCBaHHH, >TepH(pUKalmst, peakuus «cepeGpsHOro 3epkanan, ruApupoBanue. Peakmum GpodeHMs TIFOKOSEL CIAPTOBOTO,
MOJIOUHOKHCIOr0. 1'MEoK03a B npupote. Buonoruueckas pois rioxossl. [IpUMEHSHHE ITFOKO3BL HA OCHOBE €€ CBOHCTB. DPyKTO3a KAK H30MED TIIOKO3bL.
CpaBHeHHs CTPOCHUS MONIEKYH M XHMHYECKHX CBOHCTB TMIOK03b! # (PyKTO36L. OPyKTO3a B IPUPO/IE H ee BHOTOTHIECKAS POIb.

Jlucaxapuger. Crpoenue, ofmas Gopmyrna u upexcrasurenn. Caxaposa, 1axrosa, MankTo3a, HX CTPOEHNE M GHOJOTHYECKAs POITb. Maaponns
nucaxapunos, lIpoMeinnienHoe Momyd9eHHe caxapo3bl U3 TIPUPOIHOTO CHIPB. Honucaxapuowr. Obmas hopMyna U npeaCcTABHTENH;
ACKCTPMHBI W TJHKOTEH, KpaXMall, Le/UION03a (CpaBHHTENbHAs XapakTepHcTHka). OH3HUEcKie CBOHCTRA IONHCAXAPHIOB, XHMHYECKHE CBOHCTBA
nonucaxapunos. ['uapoms nonucaxapuos. Kauectsennas peaknust Ha Kpaxmal. llomucaxapunsl B npupose, ux Gmonorudeckas pons, |Ipunvenenme
TOANCAXAPHAOB HA OCHOBAHHH HX CBOHCTB (BosokHa), IlomaTie 06 HCKYCCTBEHHEIX BOJIOKHAX. B3auMojieHCTBIE MEIUTFONO3E ¢ HEOPTAHHUECKHMH 1
KapOOHOBEIMH KHCIIOTAMH - 06pazoBaHue CIOXIBIX 3 HPOB,

HAemonerparun. Bsaumogeiictsue rmoxosst ¢ rugpoxcugoM Meau(ll) Ges HarpeBamus M npH HarpeBaHum. Peaxmms «cepedpsIHOro 3epKama
TIOKO3EL 1 HAPOIM3 caxapo3sl, HEIDIION0RE H Kpaxmaiia, Ko/uIeKIHa BOTOKOH,

JlaGoparopHble oHBITBEL B3amMozeHcTBie TIIIOKO3LI M Caxapoibl ¢ THAPOKCHIOM MGIIH(H) BzaumoyelicTere kpaxmana ¢ Homom. O6pasns!
IPHPOAHLIX M HCKYCCTBEHHBIX BOJIOKOH.

Tema 6. AzoTocoxepiranine coe/NH eI,

Awmunpl. Onpesenenvie amunos, Crpoenue ammroB, Kraccnukaums, n3oMepas u HOMEHKIATYPA aMHHOB. ANH(aTideckue o apoMaTHYecKie
aMuBE. Anumud. [lojydenne aMMHOB: alTKHNTHPOBaHHe AMMHAKA, BOCCTAHOBJIEHME HWTPOCOSTHHEHHH (peaximss 3uHuna). Ousndeckue cBoicTBa
AMHHOB. XHMHYCCKHe CBOHCTBA aMUHOB! B3aHMO/EHCTRIE ¢ KICIOTAMA W BOAoH, OCHOBHOCTE aMIHOR. I'OMOJTOTHUECKHUI Psf apoOMaTHYECKHX AMHHOB,
B3anMHoe BJIHSAHHE aTOMOB B MOJCKYJAX Ha OIPUMEPE aMMEAKa, ATH(ATHIECKHX H ApOMaTHUCCKIK AMHHOB, AHWIHHA, GEH30/Ia 1 HUTpobeH30Ma,

AMHHOKHCIOTEL. COCTAB H CTPOEHHE MOJIEKYI aMHHOKHCIOT, H3OMEPHH. JIBOMCTBEHHOCTH KHCIOTHO-OCHOBHLIX CBOHCTB AMHMHOKHCIOT H ee
npu4uHael B3auMmoneiCTBIE aMHHOKHCIOT ¢ OCHOBAHHAMH, 00pa3oBaue CIIOKHBIX 3(HpoB. B3anMoAelicTBHE aMHHOKHCIOT ¢ CHIBHBIMEA KHCIOTAME.
ObpasoBanue BHYTPHMOICKYILIPHEIX cosiel, Peakiins M0AMKOHEHCAINH aMHHOKHCIIOT,

benxu - npupomisie Grononumepsl, IlenTuanas rpynia atoMoB | renTiuaHas cBasb. Ilentuast Bemxn. Ilepprumag, BTOPUYHAST W TPETUYIHAS
CTPYKTYpBE OenKoB, XMMHUCCKHE CBOMCTBA GEIKOB! TOpeHHe, JeHATYPals, THAPOIH3, Ka4eCTBEHHBIE Peakiuu, brosormueckne QyHKIHH OenKoB.
3uauenue benkos. Uerepruduas CTpyKTypa GEIIKOB Kak arperartis GelKoBbIX 1 HeGeNnkoBsix Mosrexy)l. Iiofanpnas npobieMa GeKoBOTO FOJOJAHHS T
myTH ee pemenns. [Torsrie JIHK w PHK. Ionsaue o myxneoTune, MEPHMHIUHOBEIX U [IYPHHOBEIX OCHOBAHAAX. IlepBudHasm, BTOpHYHAs I TPETHIHAS
crpyxrypst JTHK, Brosornueckas pons JAHK u PHK. 'ennas uHxeHepita 1 6HOTEXHONOIHA,




Hemonerpauun. OIBITE ¢ METHIAMHHOM: TOPEHHE, LUEIOUHbIE CBOMCTBA pacTBopa. O6pasoBanne coneil. BrauMoeHCTHE aHIANHA ¢ COMMHON
KACHoTOH 1 ¢ OpoMHOH BOJOH. Oxpacka TKamH AWHIMHOBBIM KpacHTeneM. J(OKa3aTeNBCTRO HaNMYHS (YYHKIHOHANBGHBIX TPYINI B pacTBOpax
aMHHOKHCTI0T. PacTBopenne 1 ocaksierHe Genkos. Jlenarypanus Genxon. Komtexniit «Bomoknay.

JlabopaTopnbie onwiTel, 1,06pasupl CHHTETHYECKUX BOJIOKOH. 2. PacTBopenne GelKOBR B Bojie. Koarynﬂmm XKenarHHa crHpToM. 3.1IBeTHEBIC
peaxiuu 6enkos. 4. 00Hapyxerne 6eaKka B MOJOKE.

~ Tema 7. Biostornyecki akTHBHLIE BEMECTBA,

lonsarre 0 Buramunax. Mx wraccuduxanis 1 o6osnavenne, TIpoHIakTHKa aBHTAMHHO30B,

Homatne o Qepmentax Kkak o OHONOTHYECKHMX KaTaiausaTopax GelKoBOW NpHpojst. OCOBEHHOCTH CTPOEHHS. W CBONCTB B CPAaBHEHHH C
HEOPraHmucCKHMH KaTaIu3aTopaMy., 3HaUeHHE B HHOJIOTHH W [IPUMEHEHHE B HpOMBIHIHeHIIOCTH Knaccupukanus Gpepmentor, OcobeHHoCTH CTpOeHNUs |
CBOMCTB ()EPMEHTOB: CEJIEKTHBHOCTE H 3((EKTHRHOCTS,

IonaTie 0 ropmMonax Kax GHONOTHHECKY AKTHBHBIX BEILECTBAX, BEIIONHATONMAX SHIOKPHHHYIO PETYILAIHH, JKHIHEACITEIHOCTH OPraHH3MOB,

onsrne o mexapeTBax Kak XAMUOTEDANEBTHYECKHX TpenaparaX. I'pymisr jekaperB: cyibdammibi, aHTHOHOTHKH, AaCIHHPHH. BesonacHbe
CriocoOBI IPHMEHEHHUS JISKAPCTBEHHBIX (DOPM.
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Copepsxanne xypea xumun 11 kiace

Tema 1. CTpoenue semecrsa

OcHoBHLIE CBEACHHA O CTPOCHHH aToMa. flapo: mpoToHB M HeHTpousi M30TomBL ONEKTpoHEBL DNekTpoHHast ofoliouka, DHepreTHyecKuil
ypoBeHb, OcoOEHHOCTH CTPOEHHS 3MEKTPOHHBIX 000NOYEK aTOMOB 3JIEMEHTOB 4-ro H 5-TO MepHofoB IepHoamdeckod cucrteMel M. M. Menpaeneesa
(nepexonHEIX sneMeHToB). [loHsaTie 06 opbuTaIX. §- H p-opdUTaal. DIEKTPOHHBIC KOHPHTYPALAN aTOMOB XHMITYECKHX 3ISMCHTOR.

Hepuopnyecknit 3axon J. M. Menperneena B cBete yueHns o cTpoeHrH atoMa. Orkpeirie . M. MenpeneessiM HEPHOIHYECKOTO 3aKOHA.

Ilepropmyeckas cucTeMa XEMAYeckux sneMentos [l M. Mengeneesa — rpauyeckoe oToGpakeHnue NEPHOMHYCCKOro 3aKona. MusngecKuit
CMBICI TIOPSAKOBOTO HOMEPA DIEMEHTA, HOMEpa NEPUOHa M HOMepa rpyiiinel, BanewtHere snextponsl [Ipuuuner usMeHeHUs CBOHCTB 9/IEMEHTOB B
HePHORAX ¥ rpynnax (MIaBHBIX HOAPYIAX ), '

Tlooxkenue BOJIOPOJIA B TIEPHOHYECKOH CACTEME,

3HaveHHe TIEPHOJIHYECKOTO 3aK0HA ¥ [HEPHOIHYECKOH CHCTEMBI XUMHYeCKHX ieMeHTOR /1. M. Menjiesieera /i pa3RHTHS HaAYKH M MOHHMAaHWMA
XMMHYECKOH KapTHHBI MUPA. :

Honnas xumuueckas cBs13k, KaTHoHbl 1 aHHOHB! Kitaccudukaius nosos. MonHeIe kpreTamnndeckue penerku. CROMCTRA BEMECTR ¢ 3THM THIIOM
KPHUCTANTHUECKHUX PEIIETOK. ‘

KoranenTtHas xuMHueckasd CBI3b. NEKTPOOTpUHATETLHOCTE, [lospHas W HemonsipHas KoRaJECHTHEIC cBM3H. Jumons. Ioaspuocts cBssn
HONSPHOCTE  MoONeKkynbl, OOMEHHBIH M JIOHOPHO-aKIEITOPHBIT MEeXaHH3MBl (0pazoBanRMs KOBMIGHTHOH cBA3W. MOJEKyJIpHEIE H aTOMHbBIE
KPHCTAIIHYECKHE PEIICTII. CBOﬁCTBa BEIHECTB C 3THMH THIIAMH KPHCTANITYCCKHX PENICTOK, .

Metammdeckas xuMmpyeckas c¢Ba3b. OCOOCHHOCTH CTpPOEHHS aTOMOR MeTauioR. Mertamimueckass XUMHYECKas CBI3b W METAJUTHUCCKas
KpHucTaHyecKas penierka. CBOHCTBA BEHIECTR C 9THM THIIOM CBSI3H.

Boaopoanas xuMuuecKas CBS3b. Mcmmonexynnpnaﬂ H BHYTPHMOJICKYIIIpHAS BOAOPOAHAS CBA3E. 3HAUCHHE BOJOPOAHON CBA3H /)14 OPrasu3alun
CTPYKTYp OHOMOIMMEPOB, ,

HonmMepst. [l1acTMaccs!: TePMOILIACTEL H PEAKTOIIIACTEL, HX NIPEACTABMTCIH H TPHMEHEHHE. BoJOKHA: IPHPOIHEIE (paCTHTBHBHBIB H KHBOTHBIE)
1 XUMHWYEeCKHE (HCKYCCTRCHIEIC H CHHTETHYCCKHE ), HX NMPCACTABITEIH U IPHMEHCHIE, ‘

asoobpasznoe cocrostue BeulecTBa. TPH ArperaTHpiX COCTOSHUS BOJIBL OcoGeHHocm cTpoeHHus ra3oB. MomapHEHI 00BeM ra3oo00pa3HnIx
BEIIECTB. -

[Tpumepr! razoodpazHbIx TPHPOJIHBIX CMeCeH: BO3JIyX, IPUPOIHBIH ra3. 3arpsa3uenne atMocdeps! (KMCIOTHRIC MOMKIH, HAPHHKOBEIH 9(1)(1)61(’[‘) it
boprba ¢ HEM.

[IpepcTaBuTenu ra3000Pa3HEIX BEIECTR: BOJOPOJI, KHCIOPO/I, YICKHCIIBIH a3, aMMHIaK, STIICH. WX nonyuenne, cobupanne 0 pacrmo3nasanye.,

JKuaxoe coctosinue BemecTra. Boza. [loTpebnenne Boanl B OBITY ¥ Ha 1pOoR3BOACTEE. JKECTKOCTD BOAEI H CIIOCOODI €€ YCTPaHeHHS.

MurnepanbHEIe BOARI, X HCTONB3OBANHE B CTOJIOBLIX ¥ JICYCOHEIX eI,

Kupxue KpucTaisl ¥ MX IpUMEHEHHE.

Trepsoe cocrosnue BeuecTsa, AMOP(HBIC TBEP/IbIe BEIECTBA B IPUPOIC i B IKH3HK YCIOBEKa, X 3HAYeHHE W ripuMeHenie. Kpucraniryeckoe
CTPOCHHEC BCIHCCTBA.

Hucniepcusle cuctemsl. [onatue o AucHepcHBIX cHeTeMax. JHcnepeHas (basa " aucnepcuonHas cpena. Kmaccudpuranys JUCTISPCHLIX CHCTEM B
3aBHCHMOCTH OT TPEraTHOLO COCTOSHUS AUCIEPCHOH Cpelibl H AUCHEPCHOHHONA (a3l
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I'pyBoAMCIEPCHBIE CHCTEMBI: OMYIBCHH, CYCTICHIHH, a3pPO30JIHL.

TOHKOMCIEPCHBIE CHCTEMBI: eI H 30TH. |

Cocrag BelecTa 1 cMeceil. BelecTsa MONEKYIAPHOTO I HEMOJIEKYJLIPHOIO CTPOCHUS. 338KOH HOCTOSHCTRE COCTABA BELIECTB.

[MorsTrHe @Wions» W ee pasHOBHJHOCTH: MaccoBas (O] JIEMEHTOB B COCJIHHEHHH, JMOJS KOMIIOHEHTa B CMECH -— JIOJs lpHMecel, Jos
PacTBOPEHHOIO BEIIECTRA B pacTBope) H oObeMHast. Jlojs BEIX0Ma IPOJLYKTA PEakiiyi 0T TEOPETHYECKH BO3ZMOIKHOTO,

Jemoncrpanum, Pazmiansie GOpMbE NEPHONYECKOH CHCTEMBE XUMMHecKHX 3teMeHToB [, M. Menaeneesa, Mojiens kpucta/iHdeckoi permeru
xopuaa Hatpist, O6pa3nsl MEHEPAIOR ¢ HOHHOM KPHCTAIUTHIECKOH peIneTKolt: KambiuTa, raanTa, MogeH KPHCTANIHYeCKHX PeIIeTOK «CYXOTo JIbaay
(mmy #oza), anmasa, rpadmTa (mnu kBapna). Mogens mosexynnl JIHK. O6pasist mmactMace ((QeHosohopManbIeru/iHbe, TOJIAyPETaH, TOIHITHIEH,
TOAIPOLIHNCH, TOMHBIHINIXIOPH) H H3AeIHA B3 HEX, OOpasibl BOJIOKOH (IEPCTh, IEJK, aNeTaTHOE BOJIOKHO, KANPOH, JIABCAH, HEHIION) W H3JIe/THs 13
ux. O6pasibl HEOPTAHHIECKHX TIONMMEPOR (Cepa TITACTHYECKAs, KBAPIL, OKCHJI AFOMUHUS, TIPMPO/HEIE ATFOMOCHIIMKATEY). MoJens MOpHoro ofbema
ra3oB. TpH arperaTHEIX COCTOSHMA BOJBI. OGpasibl HAKAIM B YaHHHKE H TpyOaxX NEHTPanbHOro oTomIeH s, JKecTKOCTh BOJIBI B CTIOCOOR! € YCTpaHEHHAL,
[Tpubopsr Ha KMAKHX KpucTammax. OOpasifbl . PasmIHYHBIX JIMCIIEPCHBIX CHCTEM: 3MYJIBCHE, CycreHsuil, aspososieil,” renedl u soneit. Koaryssums.
Cunepeznc, D ¢ext Turpam.

Jlaboparopublie onbirst. 1. OnpegencHue THIIA KPUCTAIIHUECKOH pelleTKH BeUIeCTRa | oucanie ero csoiicTe. 2. O3HaAKOMIICHHE ¢ KOJUIEKITMEH
MOJHMEPOB; [TACTMACC M BOJOKOH H H3ENHSl M3 HUX. 3. ViCHbITaHHe BOJbl HA JKECTKOCTh, YCTpaHEHHWE XKecTKOCTH Bojel. 4. O3HAKOMIEHHe C
MHHEPaIEHBIMEA BoJiaMu. 5. O3HaKOMIIEHHTE ¢ IRCTIEPCHBIMH CHCTEMAMH.

Hpakruyeckas padora Ne 1, Ionyuenne, cobupanre 1 pacrozHaBaHHE Ia30B. :

Tema 2. Xumu4eckne peaxmun

Peaxrun, uaymme Ge3 H3MCHEHHA COCTABA BCHICCTB. AJNOTPONHS H @IOTPONHBIC BHAOM3MeHCHHs, [IPHYAHBI aJLIOTPOIIMH HA NIPHMEpEe
MomHQUKaIHI KHCIopoa, yriaepo/a i pocdopa. O30H, ero 6Honorprqe(:1caﬂ POJIE.

H3oMeps! 1 H30MEpPH,

Peaknuu, wiaylue ¢ HM3MEHEHHEM COCTABA BCHIECTB. Peakuuyl COCUHEHHs, PA3JOKEHHS, 3aMmelieHuss - o0MeHa B HEOPraHHYECKOH U
opraupueckoi XuMuy, PeakimHy 23K30- W SHAoTepMH4eckHe, TemmoroH 3(eRT XHMHYECKOl peakiMH M TePMOXUMUYECKHe ypaBHeHHA. Peakimm
rOpeHNd, KaK YacTHBIH CIrydall o9K30TEPMAYECKHX PEAKI{HH.

Cropocts xumuyeckolt peakuni. CropocTh Xumuueckoif peakuuy. 3aBHCHMOCTL CKOPOCTH XAMHUECKOH peaklMi OT NPHPOALI pearmpyIommux
BCILIECTB, KOHLIEHTPAIHH, TEMIIEPATY I, '

TITOMIAIH IOBEPXHOCTH CONPHKCCHOBEHHUS M KaTanusaTopa, Peakmun romo- u TeTePOreHHEIE, TTonsTHE 0 KaTaNH3e W KaTaJH3aTopax. CDepMeHTBI
KaK OHOJMOTHYECKHIE KATaTH3aToOPLI, 0COOEHHOCTH HX (DYHKIIHOHHPOBAHKS,

ObparaMocTs XHMHUYecKHX peaxruil. HeoGparnmele u obpaTtiMble XUMHYecKHe peakliii, COCTOSHHE XHMHUECKOTO paBHOBeCHsI Tt 0OPATHMBIX
xuMHdecKkuX peaxiinit. Crocobbl cMEINEHHs XHMHYECKOro PaBHOBECHS HA NpHUMEpe CHHTesa amMuaka. [loustHe 06 OCHOBHBIX HAYYHBIX IpHHIMIEX
IIPOH3BOJICTRA HA IIPUMEPE CHHTE3a AMMHAKA MIIH CEPHOI KHCIIOTHI.

Poas Boapt B xumuryeckodl peaxrum. Mermunsie pactopel. PactBopumocts H Kﬂaccmpmcauuﬂ BENIECTR 10 3TOMY IPU3HAKY; PACTBOPHMBIE,
MaJIOPACTROPUMEIE W HEPACTBOPHMBIC BEIHECTBRA.

DNEKTPONMTHL H HE3NEKTPOIUTEL DIEKTPONUTHYECKAS IHCCONHAIHs. KHCIOThL, OCHOBAHNS H CONH C TOUYKH 3PEHUS TEOPHH EKTPOIHTHICCKOH
JTHCCOIHAIHH,
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XuUMHUECKHE CBOMCTBA BOJBI B3AHMOACHCTBHEC ¢ METaJIaMH, OCHOBHBIMH M KHCIOTHBRIMH OKCHJIAMH, pasloxenue H obpazopanne
KPHCTAJIIOTHAPATOR, Peakiiiu rujIpaTaliy B OpraHy4ecKol XUMun, :

Cuapoius opraHiyeckix 1 HeopraHuyeckux coepnuennii. Heobpatumeni ruaponns. O0paTHMBIA MJIPOJIU3 CoJiel,

I'aponus OpraHHvecKHx COeAHHEHHH H ero NpakTHYecKoe 3HaueHHe il HOMYHUCHHS THAPONM3HOTO CHHPTA H MbUla. bHonorudeckas polb
THAPOJIN3A B IIACTHYECKOM H SHEPTeTHIECKOM 0OMEHE BEIECTB H DHEPTHH B KIETKE,

OKHCIHTEILHO-BOCCTAHOBUTENbHBIE peakiui. Crenenh oxkucicHns, Oupeenenne CTeneHn okucieHus o QGopmye coequaenns. [longrue o6
OKHCIITENEHO-BOCCTAHOBHTEALHEIX peakiisx., OKHCIIEHHe H BOCCTAHOBIICHIE, OKHCINTENb H BOCCTAHOBHTEIb.

DIeXTPONH3. DIEKTPOIH3 KAK OKMCIHTETBHO-BOCCTAHOBRTENLHBIH TIPoTiece. DNEKTPOIA3 PACTLIAROB ¥ PACTBOPOR HA NPUMEPE XJIOPHIA HATPHL.
Ipakriyeckoe TPAMEHEHHE MEKTPONH3A, DNEKTPOTHTHYECKOE TOMYYEHHE aTIOMHHH, '

Jlemoncrpanun. [Ipeppaienne xpaceoro ocdopa B Genpif. Mozenn monexyn OyTada H H300yTaHa. 3aBUCHMOCTH CKOPOCTH PEAKnH OT
HOPUPOJS] BEIICCTR HA HPHMEpe B3aHMOJCHCTBHS PACTBOPOB PA3iMYHBIX KHCJIOT OAWHAKOBOH KOHIEHTPAUMH ¢ OAHHAKOBBIMH TPAHYJIAMH IMHKA H
B3AEMOJIEHCTBHA OJMHAKOBBIX KYCOUKOB PA3HLIX METAIUIOR {MATHHU, IIHHKE, JKENe3a) ¢ COIMHON KHCNoToH. B3anMoaeHcTare PACTBOPOB CEPHOIT KHCAOTH
¢ PACTBOPAMH THOCYJIb(aTa HaTpus pasTHYHoN KOHIEHTPAIUH H TeMIepaTyphl. Mojens kumsmero cinod. Paznoxenne NepokcHaa BOAOPOAA ¢ MTOMOIIBIO
katanuzaropa (okcuya Maprania (IV)) u xarajassl CHIPOTO Msca M CHIPOTO kaprodens, IIpaMepsl HeoOpaTuMeix peaxiuii, uynmx ¢ odpa3zoBaHmeM
ocazlka, Tasa WIH BoAbL BaaumojelfictBue nutus u matpus ¢ Bogoif. Ilomyuenwe okcmma docdopa (V) u pacTBopeHHE €ro B BOJAE, HCIBITAHHE -
HOJIY9eHHOr0 pacTeopa JakMycoM. Obpasipl KpHCTALIOTHAPATOR, MeIbITanne pacTBOPOB SJIEKTPOIHTOR M HEIEKTPOIHTOB HA HPEAMET JPCCOITHAINA.
3aBACHMOCTE CTENEHH DJIEKTPOINTAUECKOH JHMCCONMAyy YKCYCHON KHCJIOTHI OT pasbaBieHus pactsopa. I'mppomms kapbmaa xambmus. [uaponns
KkapGOHATOB IIENOYHBIX METAIOB W HATpaToB nuHKa mid ceuHna (lI). Tlomyuerne mpura. TIpocTefiinne OKHUCIHTENEHO-BOCCTAHOBUTEIBHEIC PEAKITIH:
B3aUMOJIEHCTBHE IIMHKA C COMSIHOM KHCHOTOH U JKkene3a ¢ pacTBOPOM cyas(ara MejH (H) Mozens DIEKTPOIHIEPa. Mopeins MeKTPONM3HON BaHEL s
TIOJTYYEHUS AJIKOMHHUS,

JIaGopaTopHbIe oMbITHL 6, Peaxipusa 3amelienus MeJi JKEJe30M B PACTBOPE Meatioro Kymopoca. 7. Peakuun, naynme ¢ obpazoBaHueM ocaika,
raza # Boxmsl 8. ITofyueHMe KHCIOPOJA PasIOAEHHEM HEPOKCHJA BOAOPOJA ¢ HOMONEBIO okcuia Mapramia (IV) u karamasel ceiporo kaprodens. 9.
Ilonyuenne BOKopoaa B3aHMOACHCTBHEM KHUCIOTBE ¢ IMHKOM. 10. PaBJIHqHHe CILy9dH PHApOII3a coneH.

Tema 3. Bemecrra 1 X cBolicTBA

Hemeramiel, CpaBHATENbHAS XapaKTepHCTHKA TaloTeHOB KAk Hambolee THIMUYHBIX npejcraBureneil Hemeramnos. OKHCIHTENBHEIE CBOHCTBA
HEMeTAMLIOB  (B3aHMOJEHCTBHE ¢ MeTALaMM M BOJOPOROM). BoccTaHOBHTENBHEIE cBOlfcTBA HemeranmnoB  (Bzammojeiicreue ¢ Doiee
SMEKTPOOTPHIATENEHBIMH HEMETAIIAME H CJIOWHBIMM BCIIECTBAMH-OKHCIHTOAMH ), MeTtaiel. B3auMoyieicTRIe METATIOB ¢ HEMETAIaME (XJI0POM,
cepoff u KucnopogoM). BiaumosieHCTBHE MENOYHBIX N IIENOYHO3EMEIBHEIX METalmIoB ¢ BOAOH. DICKTPOXHMHYECKHH Psji HAUPAKCHHH MCTAUIOB.
BsaumMoielicTBHE META/LIOB ¢ PACTBOPAMHE KHCIIOT U coslel, AyoMuHorepMust. B3anMoaelicTBHe HaTPHS ¢ 3TAHOIOM W (JEHOIOM,

Kopposwst MeTamios, LloHATHE 0 XUMUYECKOH H 3IeKTPOXHMHYecKolt koppo3un MeTammoB. CIOCOOLL 3aHIMTH METAJIOB OT KOPPO3UH.

Kucnotn! Heopramugeckue u opragnueckue. KimaccuGuxanus KHcHoT, XUMHYECKHe CBOHCTRBA KHCIOT: B3aUMOJEHCTRHE ¢ METAIUIAMH, OKCHJIAMHA
METAIOB, THAPOKCHIAMEA METaILIOB, CONSAMI, cIpTaMH (peaxuus srepidurarmn), Ocobbie cBocTBa A30THOMH 1 KOHIEHTPHPOBAHEOM CEPHOM KHCHOTHI,

OcHOBaHHUA HeopraHmyeckne W oprammueckue, OcCHoBaHMS, HX KiIaccu(pukanpg. XUMHYECKHe CBOMCTBA OCHOBaHME: B3anMojeicTsHe ¢
KHCIIOTaMH, KHCIOTHEIMH OKCHJIAMH H COJMA. Pazoikenye HepaCTBOPUMBIX OCHOBAHHIIL. '

13




Comu, Knaccudu %:{hrm cOonei: cpeiHHe, KHCILIC ¥ OCHOBHBIC, XHMMUCCKAC CBOICTBA COJel: B3aUMOJAENCTBHE ¢ KMCIOTAMM, IIeIoYaMH,
MeTaiamu 1 cosisvu, TIpencrarureny coneli W ux 3Hauenue. XIOPHI HATPHA, kapGoHat Kansius, Gocdar KanbIius (CpeiHie co); THAPOKapBOHATE
HATPHUA 1 aMMOHHS (KHCIIBIE COJIN); rHaporcokapbonar memi (11) — Manaxut (ocHOBHAs (;0515).

KauecTBEeHHBIE PEAKITUM Ha XJ0PH/I-, CYIb(aT-, I KapBOHAT-aHHOHEL, KATHOH aMMOHHS, KaTHous! xkenesa (1) u (I11).

I'eneTndeckast CBA3h MENCY KJACCAMH HEOPraHWYECKHX M OpramMvueckux coefuHeHUH. [lonsaThe o remerHyeckoll cBsi3m u reHe'T’quCKHX paax.
I'enernueckxuii pajy meranna. 'eneTnuecknii psan Hemetamia. Oco6eHHOCTH TeHETHUECKOTO PAAa B OPTaHHYECKOH XUMUH.

Hemonerpaiun. Komrexnus obpasnos MeTaiioB. BaauMoeiicTsie HATPHS U CYPBMBL ¢ XJIOPOM, Kejes3a ¢ cepoi, [openne Mardust 1 arOMHHHAS
B KHcuopoje. BaamMojnelcTBHE IIEMOUHOREGMENBHBIX METAIOB ¢ BOROH. BaanMopelicTBHe HATPUd C STAHOJNOM, [HHKA C YKCYCHOW KHCIIOTOH.
AnromMuaoTepMHEs. BaumoaelcTBHE MEIH C KOHIEHTPHPOBAHHON a30THOH KHCIOTOH, Pe3ysibTathl KOPPO3HH METANIOB B 3aBHCHMOCTH 0T YCJIOBHII ee
npotekanus. Komnexums ofpasnos Hemeramion. Biaumonelicrere xaopuolt Boget ¢ pactsopom Gpomuia (wojmaa) kaimus., KomieKnus npHpONHEIX
OpraHAYecknx Kucior. Pasbasnenne KOHIEHTPUPOBAHHOM cepHON KHCIOTHI, BiaumojelcTede KOHIEHTPHPOBAHHOHM CepHOIl KHCJIOTHI C CaXapoM,
HEeIJLTIONO30H ¥ Mejpio. OOPasitbl IPHPOJHBIX MEHEPATIOB, COMEPIKATIHX XITOPHJT HATPHS, KapGoHat Kankiys, (pocdar KansIus ¥ THEAPOKCOKApOOHAT MeTH
(11). Obpazubl OHINEBBIX [POLYKTOB, COAEPIKAIIHX FHILpOI(apGOHaI‘b‘I HATpHS H aMMOHIS, X CHOCOOHOCTEL K Pa3zioiKeHEHIO HpH HarpeBanuu. | anenne
COABI YKCYCOM. [(auecTBEHHEIE PeakUHK Ha KATHOHL] H AHHOHEL

JlaGoparoparie onbiThl. 11, VicnbiTanue pacTBopoB KHCTOT, ocHOBaHHE u conell unaukaropamu, 12, BaaumopeHcTBHE COMSIHOH KHCTOTHL H
pacTROpa YKCYCHOH KHCHOThl ¢ Merajuiamu. 13, B3amMojielicTBHE CONSHOH KHMCJIOTHI M PAacTROpAa YKCYCHOH KHCIOTHI C OCHOBaHHAMH. 14,
BsaumoneifcTBiE CONIHOM KMCAOTEI H' pacTBOpa YKCeycHOH kucnoTel ¢ coysiMu. 15. TTonyuenue U CBOICTBA HePACTBOPUMEIX ocHoBanwil. 16. Nuyppoma
XJIOPHAOB ¥ AlCTATOB HICIOYHBIX MeTaJUI0B, 17, O3HakoMIIeHne ¢ KOJUIEKIIMSMHE: a) MeTaJloB; 0) HEMETaNNnoB; B) KHUCIIOT; I') OCHOBAHWH; [} MEHEPAJIOR 1
DHOMOTHYECKHX MATEPHASIOB, COMEPIKAIINX HEKOTOPHIE COIH.

HpaxTiaeckas padora Ne 2, Petnenne skenepHMeHTANLHEBIX 3a/1a4 HA H,{[@HTH(])mcaumo OpPraHUYecKHX B HEOPTAHUYECKUX COCTHHEHHH,
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3. Tematuuecxnii mian 10 xaace

No Tema KoJsirgecTBo aacon

n/n )
1 Brenenue 2
2 CTpoenne opraiuveckKux cOeTMHeHHH. 2
3 YrieBojopoisl, 12
4 Kucnopoaconepikalmie coeyHeHHS. 5
5 Yrnesojsl, 1
6 A3oTcoAepKAIIHG COCHHEHNSL. 5
7 BHonornyeck akTHBHBIC COCTHHETINY. 2
8 [IpaxTHicym 2.
9 IlorTOpenne. 2
10 Pezepr [

Hroro 34
TemaTraecknii nian 11 knace

Ne Tema Kosnuecrso yacon

n/m
I Crpoenue BelecTsa 16
2 XUMHYECKHE PCaKIHH 7
3 BemecTsa 1 HX cBOHCTBA 9
4 Pezeps 1

Hroro

33
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4. PecypcHoe ofecrreuenne nporpaMmMbi

B coorsercTBHE ¢ obpasosarennHoit nporpammoii @I'KOY «Kamercxnii xopnye Cienersennoro xoMurera Poccmiickoit @eseparun MMeHH
Anexcanppa Hepckoro» HConb3oBan cnexyromii yuedno-metouueckuii KoMmiexT (yueOHHK):

«Xmmus 10 xacey moy pepaknpeli I, B Pyysurac, O.I', @enpiivan  4-e uznanne Mockea «[Ipocsemenney 2018;

~«Xumud 11 xace» nog pepamuedi I E Pymsurne, I, @ensiivan 4-e uzpanne Mockra «lIpocrernenney 2018;

Hpeacenateanr MO yunresrel ecTecTBeHHO-HAYTHOTO KA A, Kopaaenko/
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