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1. Ilnanupyembie pe3ybTaThl 0CBOCHHS yueGHOro mpexmera

JIn9HoCcTHBIC

Ocroenne nporpaMmsr o xmvuy B CPEIHEH 1IKOJIE IPEAyCMaTPHUBAET
AOCTIDKCHHE CICAYIOMUX RUYHOCIIHYIX De3yIbmMaImos:
1) ocosnaBats emmHCTBO W TIETOCTHOCTE OKDYXAIOIIEro  Mupa,
BOSMOKHOCTH €0 TIO3HABAEMOCTHM M OGBACHUMOCTH  HA OCHOBE
JOCTHKCHUM HAYKH,
2) TIOCTENEHHO BHICTPamBaTh COGCTBEHHOS HCTIOCTHOE MUPOBO33DPEHHE:
3) 0co3HABATH HOTPEGHOCTS H FOTOBHOCTS K CaMO0OPa30BaHMIO, B TOM YHCIIE U B
paMKax  CaMOCTOSTENBHOM JeSTETHOCTH BHE LIKOJIBI;
4) oueHMBATE KM3HEHHBIE CHTyallM C TOYKH 3peHusd 06e30MacHoro o0paza
FKU3HE U COXPAHECHHS 30POBBSL,
5) OLECHMBATh DKONOrMYECKHIL PHCK B3aUMOOTHOIICHHH 4YeJoBeka U
IIPHPOIHL.
6) GopmMupoBaTE IKONOrHUECKOE MBIILICHIE: yMEHHe oﬁema’m CBOIO
ACATESILHOCTE M HOCTYIIKH OPYIHMX JHOAEH ¢ TOYKH 3pEHUS COXpaHeHus

OKPYKArOIICH CPENIBI - rapaHTa XKU3HU 1 Graromonyaus moseit na 3emie,

Meranpeagmernnie
Memanpeoyemuvie pesyromame: ocsoenms HPOTPAaMMBI 10 XUMUK
BBITY CKHUKaMU CTapLISH MIKOMbI JOJKHEI OTPAKATE:

1) camocrosTensio  oGmapyxusars  u dopmymmposars  yueSuyro
npo0IeMy, OTIPENETITh 11Eb Y4eOHOMN qesTeIbHOCTH,

2) BBIOBHTATH  BepCHH PemICHHMA TPOONEMBI, OCO3HABATH KOHEUHBLII
PE3yJIBTaT, BBIOMpATh M3 NPEMIOKEHHBIX M HCKATE CaMOCTOSTENHHO
CPEACTBA NOCTILKEHHS LIEITH,

3) coctaBiaTh (MHIMBUAYATBLHO Wi B TPYIIE) TaH penieHus
poGeMsi;

4)paboras no miany, CBEPATL  CBOM NEUCTBHA € LENBIO M, IpH
HEOOXOIUMOCTH, MCTIPaBIATh OMHGKH CaMOCTOATEIIBHO,



5) obHapyxuBaer wu dopmynupyer yueGryro npobieMy TOK PYKOBOACTBOM
VUUTENS,

6)caMOoCTOATENHHO AHATU3UPYET YCIOBUS JOCTIKEHHS 1Y Ha OCHOBE yuéra
BBINCICHHBIX YYNTENICM OPHEHTHPOB ACHCTBHS B HOBOM y4eOHOM Marepuare.

7)Ha3bIBaeT TPYMHOCTH, ¢ KOTOPBRIMH CTONKHYJNCA TPU DPEICHHM 3a[a4d, H
NpCATIaraeT mMyTH ux NPeOoNoaeHrs/ 30eranus B Tatsueiimeit JEATEIBHOCTH.

8 JaHAIM3HPOBATE, CpaBHMBATh,  KJIACCH(DUIUPOBATH u 00o6mars
axTe! 1 sBeHMs. Brigsists HIPAYIHHBIL ¥ CACACTBYS IPOCTHIX SBIICHHMIA,

9)ctpours  normueckoe PACCYIKICHHE, BKIIOYAIOLIEE YCTAHOBIICHHE
IPUYUHHO-CIIEICTBEHHBIX CB3EIL.

10)cocraBnars Tesucs, paznuumsie BUJBI TUIAHOB (IIPOCTHIX, CIIOMKHbBIX W T.IL),
npeoOpazoBkiBaTh HH(pOPMALIIO U3 ONHOTO BHIA B JAPYroif;

11) ymets ompenensats Bosmoxme HeTOYHImIR HEOGXOAUMBIX CBe/ICHHI,
TPOMSBOUTE  TOWCK MH(OPMAIMM,  aHANM3HPOBATH 1 OLICHUBATh  eé
JIOCTOBEPHOCTE,

12)ocymectnger PaclUMpeHHsI  momck muopMarmu HUCIIONb30BaHUEM
pecypcos bubmmorek u Unreprera;

13)Caureisaer  ungopmarimmo, HPEACTABJICHHYO ¢ MCHOJIBb30BAHHACM
PaHCC HCH3BCCTHBIX 3HAKOB (CHMBOJOB) MPH HATHUMH HCTOYHHKA,
COACpIKAIET0 MX TONKOBAHUE,

14)Cosnaer mogenu u cxemsl s penIeHus 3a/4a4;

15) Ilepesoaur CAOKHYIO 10 COCTaBy WHOOPMAIIO ©3 rpagu4aecKoro
Wi CHMBOJNBHOIO IPEACTABICHUS B TEKCT U HaobopoT;

16)Camocrostensuo OPraHu30BBIBATL  yueGHOE B3auMoneiicTBHe B
rpynne (onpeaensTs obmue ey, PaclpeneniTs pou, OTrOBAPHBATHCS PYT C
Apyrom u T.1.). Co0monaer HOpMEI NYOTAYHOM Peur U PerIaMenT B MOHOJIOTe u
JHCKYCCUU;

17)popmynupyer cobersennoe Muenue u TIO3HIIHIO, aprYMEHTHPYET KX,

18)opraumsoBpiBaer u IIaHIPYeT  y4eGHOe COTPYAHMYECTBO VUHATEIIEM
U CBCPCTHHKAMM, ONPEIENITh UeId W GyEKIHN VY9aCTHUKOB, CIIOCOOBI
B3aUMONEUCTBU; I1aHUAPOBaTh 00MIME CIocoGE] paboThI;

19)ymeer paGorars B Tpymne — ycraHapmuBaerT pabouue OTHOLICHUSI,
3QDEKTUBHO COTpyaHMYaeT wu CIIOCOOCTBYET TPOAYKTHBHOH KOOIEeparyy,
HHTCTPHPYCTCA B IPYNIY CBEPCTHHAKOB W CTPOUT  NPOAYKTHUBHOE
B3aMMOASHCTBHE CO CBEPCTHUKAME U B3POCITBIMH.



Hpenmernnie

HOoAAepxUBaTs M36paHHOe o0yqarommmucy HanpasiieHHe 00pa3oBamus.
Ipeavernpie PE3yIbTars Ha 6asosom yposne nosmiuEr OTPaXKATE:
1) ocosnanme pomm BELIECTR;

2) onpexensTs pom PasJIMIHbIX BEIIECTB B NPHpOIE 1 TEXHUKE;,

3) oGBACHITE posis BCILECTB B MIX KPYTOBOPOTE;

4) paccMoTpenue xunimeckux TIPOLECCOB;

5) npuBOIHATS LPHMEPEI XMMUYECKHX MPOLECCOB B HIPUPOE;

6) HaXomUT YepTHL, CBHICTCIBCTBYIOMHE 06 06X TIPU3HAKAX XUMHAYECKIX
TIPOLIECCOB U WX Pa3IMIusIX;

7) uCTIoNB30BaHKe XUMETECKITX 3HaHW B ObITY;

8) 00bsacHATS 3HaueHNE BCILICCTB B JKM3HU M X034 CTRE HCIOBEKa, 06BACHITE MUp
C TOYKM 3PEHUS XUMUH: NEPEIHCIIATE OTJIMYUTENbHBIE CBOMCTBA XUMHYESCKIX
BEIIECTB;

9) pa3nugars ocHOBHEIE XUMHYECKHE OPOIECCH,

10) onpenensts ocnopusie HJIaCChI HCOPraHUIECKHX BEINECTR;

11) monumars cumercr XUMHYECKUX TEPMUHOB,

12) oBnanenue ocnopavu MCTOIOB NIO3HAHHS, XapaKTEPHBIX TS €CTCCTBEHHBIX
HAYK, XapakTEepHU30BaTh METOIB! XUMITYCCKON Hayku (HaOuronenue, CpaBHEHHE,
SKCHCPHMEHT, M3MEPEHHNE) 1 UX POJIh B TIO3HAKML IPUPOJIEL,

13) mpoBomats  xunvrgeckue OHBITBI W OKCIICPHMEHTH ¥ OGBACHITS HX
PE3YIBTATHI;

14) ymenve onenmsars TIOBC/ICHNC HENIOBEKA C TOUKM 3peHus XUMIYECKOM
GesonacHoCTH N0 OTHOmIEHMIO K HCIOBEKY U HPUPOJE;

15) ucrions3oBats 3mamms xummm 1pu cobmonernu npasut HCIIOJIb30BAHHAS
OBITOBEIX XMMUHIECKIX IIpenaparos;

16) pasnmuars onacHsie n Gesomacubie BenecTna.



B pesyibrare m3ygenns yueGHoro mpenmera «XuMHS» Ha YPOBHE CpeiHero
obmero o6pasoBanusm:
Bomyexuux na 6azosom YPOBHE HAYIHTCH:

D)packpripats Ha IIPHMEPAX POb XMMUH B (HOPMHpPOBAHMM COBpEMEHHOH’

HayJHOW KapTHHBI MUPa U B NPaKTUYCCKOH AesTeNbHOCTH YCIIOBEKA,
2)IeMOHCTPHpOBATH Ha HPHMEPAX B3aHMOCBA3E MEXOY XuMueH o ApyraMu
CCTECTBEHHBIMY HayKaMU,

3)packpsiBath Ha HpAMEpax TONOKCHHUA TEOPHH XHMHIECKOro CTPOCHHI
A M. Byrrepopa;

4)noHUMATE QU3HYECKUIT CMBICH Hepunoanaeckoro 3akona Y. Meuneneera u
Ha €I'0 OCHOBE OOBACHATH 3aBHCHMOCTH CBONCTSR XUMUYCCKHUX 3JIEMEHTOB U
00pa3OBaHHBIX UMY BEIECTB OT SJIEKTPOHHOTO CTPOSHHS aTOMOB,

5)o6bacHsTs  mpHUMHED MHOroOOpashs BEMECTE Ha  OCHOBE obnmmx
IpEACTaBIeHnH 00 HX CoCTaBe u CTPOCHMH:

0)IpUMeHITs npaBuIa CHCTCMATHICCKON MEKIYHAPOTHOM HOMEHKIATYPhl Kak
CPEACTBA PA3IMMEHUS U MACHTH(DYUKALIN BEIECTR [0 X COCTaBY M CTPOCHHIO;
T)cocrapiaTs MOJICKYIPHBIC M CTPYKTYPHBIE (JOPMY.IbI OPTaHUYECKUX BELIECTB
Kak Hocurenedl uHQOpMAmMM © cTpoeHum BCINECTBA, €ro cBoOHCTRAx u
HPUHA/UICKHOCTH K ONPEIEICHHOMY KJIaccy coequHenyii;

8)xapakTepuzoBars OPTaHHMICCKHE BEIIECTBA [0  COCTABY, CTPOCHHIO H
CBOMCTBAM, YCTaHABIMBATS TIPHSMHHO-CIIEICTBEHHbIE CBS3M MEKIY JAHHBIMU
XapaKTEPUCTUKAMHY BEIECTBA,

O)IPHBOINUTD IPHUMEPHI XUMUHECKIX PEariMii, PacKPHIBAIOIIHX XapaKTepHble
CBOHCTBA TUIIYHBIX TIPEACTABUTENCH KIIACCOR OPTaHUMECKHX BEIIECTB C IENbI0
MX UACHTUDVKAIN U 00BICHEHNS 061acTH TIPUMEHEHUSA

10)nporsosuposars  BosmoxHOCTS HPOTCKaHWA XHMUYECKHX peakumii Ha
OCHOBC 3HAHUH O THIAX XHMHYCCKON CBS3H B MOJIEKYJIaX peareHTOB M HX
PEaKIUMOHHOM CrIOCOBHOCTH;

1)ucnone3osars 3mammg o COCTaBC, CTPOCHMM M XHMHYECKHX CBONCTBAX

BCHICCTB Is 6630HaCHOI‘O [IpDHMCHCHYSA B OPaKTUYECKOH ACATENBPHOCTH,



12)npusonurs TIPUMEDPBI  NIPAKTHYECKOT0  MCITOJb30BAHIY IIPOJIYKTOB
IepepaboTku HeYTH U MPHPOIHOro T'a3a, BbICOKOMOJIEKYJSIPHBIX COEIMHEHUI
(TonusTHIIEHa, CHETETHYECKOrO Kayqyxa, aleTaTHOI0 BOJIOKHA);

13)poBouTs OmEITH Mo PaclO3HABAHHUIO OPraHMYCCKIX BEINECTR: TIULIEpHHa,
YKCYCHOM KHCIIOTH, HEIIPEACILHBIX JKUPOB, TJIFOKO3E, Kpaxmaiia, OeJIKOoB — B
COCTABE IHMINEBBIX NPOJYKTOB ¥ KOCMETHIECKHX CPEICTB;

14)Bnagers npaBwiavm u IpueMamy 6e30macHON paGoThl ¢ XIMHYECKHME
BEHIECTBAMH U Ta00PaTOPHBIM 000pyIoBanueM;

15)ycranasmusars 3aBucHMOCTD CKOpOCTH XMMMYECKOH PeaKiy U CMEINeHuUs
XHMHYCCKOTO PaBHOBECHS OT Pa3IHYHBIX haxTOpoB ¢ HemBIO ompexenenms
OUTHMAaNbHBIX YCIIOBHH NPOTEKAHUS XUMUYECKIX IPOLIECCOB;

16)npusouTs NpuMeps: THAPOJIA3a CONCH B IOBCEIHEBHOM X U3HI 9EeJOBEKA;
17)npusonuTs HPUMEPB!  OKHUCITUTEIbHO-BOCCTAHOBHTEND HEIX peakipiii B
IIPHPOAE, TIPOM3BOACTBEHHBIX MPOUECCAX H KU3HEIEATEILHOCTH OpPraHU3MOB;
18)upuBomuTs mpuMeps!  xEMEUECKUX peaKipiii, pacKphIBAIOIMX O6IIHe
XUMHICCKUE CBOMCTBA NPOCTHIX BELIECTE — METAIIOB I HEMETAJUIOB,
19)uposoguts  pacuern ‘Ha  HaXOKICHWE  MOJEKYIAPHOM  (opmymsi
YIACBOZOPOLA 110 TIPOLYKTaM CrOPAHMS H M0 €0 OTHOCHTEIhHOM IUIOTHOCTH U
MaCCOBBIM JOJISM 3JIEMEHTOB, BXOIANIMX B €T0 COCTaB;

20)Bnamers TpaBWwIaMH Ge30MACHOrO o0paimeHns ¢ exxumu, TOPIOYUMU U
TOKCHMHBIMHK BEIUECTBAMMY, CPEACTBAMHE OBITOBOM XUMUH;

21)OCYymECTBIAT  HOHCK — XHMHYECKOL nadopManEy 1o Ha3BaHUIM,
HACHTU(GUKATOPAM, CTPYKTYPHBIM dbopMmynam Bemects;

22)KpUTHYECKH OLCHUBATH W HHICPIPCTHPOBATE XUMIYECKYIO HHDOPMALIIO,
COREPHAIUYIOCA B COOOHICHHAX CPENCTB MACCOBOL uH(GoOpMaHy, pecypcax
Hurepuera, HayqHO-TIONYJSIPHBIX  CTATBAX C TOYKH 3PEHHS eCTECTBEHHO-
HAyJHOM KOPPEKTHOCTH B LENAX BHIBIICHIS OIMOOYHBIX CYKHEHMI §

dopmuposanus coberrennoil TIO3HIIHM,



23)npencrasusts IyTH DEHICHHS TI00abHBIX npobieMm, crosmimx nepen
HCJIOBEHECTBOM: IKOIOTHIECKHX, SHEPICTIMECKNX, CBIPEBBIX, U pOIL XMMuUU B
pPemIeHuy 31X npoben.

Brimyckunx na 6azosom YPOBHE HOJY4HT BO3MOKHOCTE HAYIUTLCH:
Dunmocrpuposars ma TIPHMEPAX CTAHOBICHHE U 3BOMOIIIO OpTraHuvecKoii

XAMUH KaK HAYKA Ha Pa3aHbIX HCTOPHYECKHX 3Tallax €€ pasBuTHs ;
2)UCIoIB30BaTS METOIBI HAYYHOTO TO3HAHHY HPH BBITIOJIHCHUH TIPOEKTOB W
Y4e0HO-HCCTIe ORATE Mb CRIIX 3a1a% IO W3y4YeHHIO CBOHCTB,  crocoGos
TIOIYICHIL 1 PACTIO3HABAHKS OPraHHYECKHX BEILIECTB;

3)obmscHITD TpHpONYy M cnocobs  06pasoBamms XUMHWYECKOH  CBs3u:
KOBAJCHTHOH (IIONAPHOI, HEIIOJIPHOM), HOHHOI, METATMIECKOMH, BOXOPOAHOM
4)c menbio onpenenenys XUMWYECKOH aKTUBHOCTH BelIecTs ;

5)ycranaBnmsare TCHETMHMECKYIO  CBA3b MEXKIY Kiaaccamu OpPraHuYeCcKUx
BCIICCTB 1711 000CHOBAHUY HPpHHIIWANEHOR  BO3MOKHOCTH TIOJTY 9 HIS
OPraHu9eCKUX COeMHEHNH 3a0aHHOTo COCTaBa U CTpOeHNs,

0)ycranaBivBaTh B3amMOCBI3H MEXNY ¢akrtamMu u TCOpHEH, npuumHOd n
CICACTBHEM IIpH  aHamize TPOONEMHBIX  cHTyarmil u obocHoBaHMH

NpUHUMaeMbIX peutenuii Ha OCHOBEC XUMUYECKUX 3HaHWIH.

2.Conepixanue nporpaMmni

Coxepxanne yuebuoro Kypca (10 knace).
Beenenwne (1 y)

Hpemver opramvueckoit xunvm Cpasrenne opranmeckx COeIUHEHHIA ¢
Heopramreckumy. IIpuponHsle, HCKyCCTBEHMLE 1 CHHTETUYECKUE COETHHEHN.

Tema 1. Teopns CTPOCHHS OPTaHHYeCKHX COCAHHeH M (5 4)

Banenrmocts. Xummgeckoe CTPOCHHE KaAK IOPSAOK COCUHEHIS aroMoB B
MOJICKYJI€ COTJIACHO MX BAaNEHTHOCTH. OcHoBHbIE TIONOXKEHIY TEOpHHU
XUMHYICCKOrO CTPOSHHS OPTaHHYeCKIX Cocmunenuii. [Torstre o romMonoruu i
FOMOJIOrax, H3OMEPHH U n3oMepax. XuMudeckue (bopmynsr 1 Mmogenn MOJIEKY]I B
OpPraHu4ecKoi XuMHH.



,HQMOHCTpa oHu. Monem MOJICKYJI TOMOJIOT'OB U H30MEPOB OpraHlyeCKuyX
COEINHEeR UL

Tema 2. YriieBoaopoxs: u ux NpUpOKbIe HeToYRHKH (10 y)

[Ipuponwsiii ras. Ankans;, Hpwponsstif ras xax Tormmso, T OMOJIOTMYCCKHI s,
M30MEPUS U HOMEHKIATYPA aIKAHOB. XUMUYECKIE CBONCTBA ATKAHOB (Ha
HPAMEPE METaHa 1 9TaHa). rOpeHye, 3aMCIIEHHE, PA3IOKEHHE U NETUAPHUPOBaHKE.,
Hpumenenve ankanos ua ocrope CBOICTB.

AJIkeHsL. DTwieH, ero TIOTy9eHNe (JETHAPUPOBAHKEM 3TAHA 1 Jeruaparanyeti
3TaHONa).

XuMugeckue CBOWCTBA 3THICHA: TFOpPEHUE, Ka9eCTBEeHEEIS peaKuuy, ruaparanus,
NOJIMMEepU3 L. HonmrmeH, €ro CBOHCTBA U Hpumenenue. [pumenenue
OTHIICHA Ha OCHOBE CBOCTR,

Ankapuens! u kayayku. Tlonstue of AIKA/MCHAX KaK YIIIEBOOPOAX ¢ ABYMS
ABOMHBIMH CBSA3AMH. XUMUHECKHe CBOHCTBA Oyramuena-1,3 u U30TpEHa:
obecuseunsanvie GpoMHOiL BOZIBL 1 NOMMMEPH3AIAA B Kayqyki. Pesuna,

AJKMHBL. AnleTriieH, ero HOJTYHCHHUE NHPONH30M METAHA | KapOHIHBIM CITOCOGOM,
XuMudeckre CBOHCTBA aneTiiena: ropenue, obecupeunsanne GpomMHOLL BOJBL,
TIPHCOCNIMHEHIE XTIOPOBOAOPOA I THapatanus. IlpuMmenenve anertwiena na
OCHOBE CBOFCTB.

Bewson. IHonyuenue Gemsona us3 TFEKCaHa ¥ ateTwicHa. XuMHIIeckye CBOICTBa
Gensona: T'OPEHHE, ralloreHUpOBaHyE, Hurposanue. Ilpuvenenne 6emzomna Ha
OCHOBE CBOMHCTR.

Hedts. Cocras u nepepaborka nedruy. Hedrenponykrs. Bewsun u nonsrue 00
OKTaHOBOM YHCJIE,

Hemouncrpanun, I opcHye anetmnena. OTHOnIeHue STHJICHA, aueTWiIeHa 1 OeH30a
K pacTBOpY IIEpMaHraHaTa Kajms, Hony4enue stunena peaxument nerunparaipm
STaHOMa, aueTuneHa KapGuaHFIM CrIocoGoM. Paznoxenue KayqayKka npu
HATpEBaHNY, HCIIBITAHUE NPOAYKTOB Pa3ioeHNs Ha HENpPeAeNbHOCTD. Komnexnus
00pas1oB ey u HEe(TENPOIyKTOR,

JIaboparopubie onbiTol, 1, Onpenenenye snementroro cocrasa OpPraHU9IeCKUX
coenuuenui. 2. Msrorosnenue moneneis MOJICKYJI YT IEBOIOPOAOR. 3.
Obnapysxenue HenpenesHbrx COCIMHEHHHN B XHIKIX He(TenpoxykTax. 4.
Hony4enne u cpolicrsa anermiena, 5. O3HakoMenue ¢ xommekIel «Hedrs u
[IPOAYKTHI €€ TIepepaboTKmy.



o0pazoBanue HPOCTBIX U CIIOKHBIX 3hupoB, oxucienue § atbaerun. [puvenenmne
9TaHOJIa Ha OCHOBE CBOCTR, AJxorommm, ero TocnencTeus u npenynpexaenmue.

Howmsrre o npenemsumx MHOTIOaTOMHbIX crmprax, I JHLCPHH KaK IIPEACTaBUTE R
MHOT0ATOMHBIX CIIHpTOB. Kavectpennas Peaxysg Ha MHOTOATOMEDIe CIIMPTEI.
Hpumenenne TITALEpHHA,

(ez%meﬂne) Y TU/IPHPOBAHHE SKH KX XKupos. Ipuvenenye JKHPOB HA OCHOBe
CBOHCTB.

CBOHCTBA ITIOKO3HI: OKHCIICHHE B TIIOKOHOBYHO KHCJIOTY, BOCCTaHOBIICHME B
copourt, 6poxenme (MOMOUHOKHCTOE 1 CriproBoe). [puMenenue TTIFOKO3KI Ha



3€pKanay» anbHerunos u FTOKO3b1. Okucienue QIBICTHIOB W I'IIOKO3E] B KHUCJTOTEI
C IOMOIUBIO rUApOKCHTa Menu (ID). Tlonygerye YKCYCHO-3THIOBOrO 3¢upa.
Kauecrsennag Peaxums Ha xpaxman.

JIaﬁopaTOpHme OnBITHL 6. CRolicTR] STHIIOBOTO crimpra, 7. CaoiicTra
Immepuna. 8. Ceoiicraa dopmansaernna, 9. Caotictpa YKCYCHOM KucmoTsr. 10,

(peakims HomiKonnencauun). Henrumag CBSA3b ¥ IOJIHITCITH LT Iprmenenue
dMUHOKHCIIOT Ha OCHOBE CBOHCTR,

r CHETHYECKAs CBSI3p MCKIY KnaccamMu Oprann4yecKux cocauueHmii,



JaGoparopunie OmBITEL. 14. CroiicTra OenkoB,
Ipakraveckasn pabora Nel, Wnenrudnkamms OPTaHuYecKuX coemumeni
Tema 8. brosorayecky AKTHBHBIE OPrannYecKkue Coenunenns (7y)

Gepmenrsr, DepMeHTH Kak Ouonormueckye Karammsaropsr 6eirkoroii TIPHPOJIEL.

HPENCTaBUTENE Bo,zmpacrsopﬁmzx BHUTaMHHOB U BUTaMUH A kak opencrasurens
HKUpopacrs OPHMBIX BT dMHUHOB.

s

CI/IHTGTI/I‘IGCKHG BOJIOKHA:! JIaBCaH, HUTPOH 1 KarpoH.

Hemoncrpannn. Komnexms mnacrmace 1 u3fenuit u3 mux. Komnexmum
HCKYCCTBEHHBIX U CHHTETHYeCK) BOJIOKOH ¥ m31e/uii w3 Hpux,



Conepxanue yaebnoro kypea (11 knace).

3a 0CHOBY B3sTa MporpamMma kypca Xiuvuu s X— X1 K1accos
001ie00pa3oBaTeMBHBIX yupeskIeHHUI (Ga30Bbiit yposenn) O.C. INabpuensua
Cranpnapr cpensero o6mero o6pa3oBanus 0 XUMAN (6a30BbIif ypoBEHD).

Tema 1. Crpoenne aToma u nepHoxHYecKuif 3aK0H A. W Menpeneena (3 u.).

OcHosnele ceedenus o cmpoernuu amoma. S1Apo: IPOTOHBI M HEUTPOHBI. M30TOMEL.
OneKTpoHBl. DieKTpoHHaS 0601049Ka. OnepreTHdeckuit yposess. OcofeHHOCTH
CTPOCHUA DICKTPOHHBIX 000JI0YEK aTOMOB 3IEMEHTOB 4-10 ¥ 5-ro IIEPHUOAOB
nepuoaudeckon cucremst J1. Y. Menneneena (nepexomHbIX sneMenToB). [TousTue
06 opGuransx. s- H p-opOUTATH. DIEKTPOHHbIE KOH(HUIYPaLiy aTOMOB
XUMIHECKHX 3JIEMEHTOB.

Iepuoduueckuii saxon [ 4. Menoeneesa 6 ceeme VHEHUS O CINpOeHUN amoMda.

Otxpsartae [1. M. Men/ieneessM epHOIUYECKOro 3aK0HA. ITepnogmaeckas
cucTemMa xuvmraeckux snemenTos J1. M. Menneneesa - rpaduueckoe oroGpakenme
TICPHOAHICCKOTO 3aK0Ha. DU3MIEeCKUil CMBICI IOPAIKOBOTO HOMEPA JIEMEHTA,
HOMEpa IIepHO/ia U HoMepa Ipynisl. BanenTHsie snekTponst. Tpraums:
H3MEHEHMs CBOHCTB 3IEMEHTOB B IIEPHO/IAX U IPYIIIaX (TTIABHBIX MOArpyIIax).

Tonoxenue BOAOPOAA B ICPHUOAMIECKON CHCTEME. 3HaYcHUe HEPHOIUYECKOTO
3aKOHa ¥ HEPUOANIECKON CUCTEMBI XUMHYECKIX YJIEMEHTOR . V1. MeHneneesa
AJIL PasBUTHA HaYK¥ 1 MOHUMAHVA XMMHIECKOH KapTHHBI MHpA.

Jevoncrpanun. Pazmrdasie GpOpMBI IEPHOIMIECKOM CHCTEMBI XUMITIECKIX
sneMenToB 1. Y. Menneneena.

JlaGoparopnbiii onbit. 1. Koncrpynposanue HepUoIAYECKOIT TaOIHIIE
IEMEHTOB C HCIIONIB30BAHHAEM KapTOUEK.

Tema 2. Crpoenne Bemecrna (14 4.)

Honnas xumuueckas 430, KaTUOHBI ¥ aHWOHEL, Kuaccuduxarms nonos. Monnsie
KpHUCTAIIMIECKUE pernerky. CBONHCTBA BEIECTB C 9TUM THIIOM KPHCTATTHIECKIX
PEIIETOK,

Kosanenmnas xumuyeckas cés3v. DNEKTPOOTPHIATEIHHOCTS, ITongpuas u
HEIIONIPHAT KOBATCHTHbIE CBs3U. Jlumioins. [TongpHOCTS CBS3M U MONSPHOCTS
MOJIEKYIbL. OOMECHHBIH U JOHOPHO-AKIENTOPHbIH MEXAHU3MEI 06Pa30BaHus
KOBAJICHTHOH CBA3H. MONEKYIAPHbIE ¥ ATOMHBIC KPHCTAIMYECKHE PELIETKH,
CBOHiCTBa BEIECTB C STHMH THITAMH KPHUCTA/LTHIECKUX PEIIETOK.



Memannuuecxas xumuuecxas cesnse, OcobennocTu crpoerns atoMos MeTamIoB,
Meranmrgeckas xumugeckas cpssp u MCTAITIYeCKas KPHCTA/UTMIECKas PerieTKa.
CsoticTsa BemecTs ¢ 3TUM THIIOM CBs3H

Booopoonas xumuueckas cesze. Mesxmorexynspuas u BHYTPUMOJIEKYIIpHAS
BOROpOIHAs CBA3b. 3HAYCHHE BOAOPOIHON CBA3H 1T OpPTaHu3aIHy CTPYKTYD
Ononomumepos.

Tonumepri. IInactMaccsr: TepMoTIIacTsL 1 PCAKTOILIACTSL, MX TIPEACTABUTENN U
npuMenenye. Bonokna: npuponmsie (pacturebusie u XKUBOTHBIC) U XIMHYECKHE
(BcKyccTBeHHbBIE M CHHTCTHECKHUE), MX TIPELCTABUTENH 1 IIPHMEHEHHE,

l'azo06pasnoe cocmosnnue geujecmea. Tpu arperaTHsIX COCTOSHAS BOMIEL.
OcobennocTu cTpoenys ra3os. Monspusrii 00sem razoo0pa3HbIX BENIECTS.

Tprmepsl ra3006pasHex HPHPOIHBIX CMECEH: BO3AYX, NPHUPOIHBIH ras.
3arpssHenue arMocdeps! (KMCIOTHEIE AOXKIH, TTAPHUKOBLIN 3dexr) u Goprba ¢
HaM. [IpeacraBureny razoo6pasusix semecrs: BOJIOPOA, KHCJIOPO/I, YIIIEKHCITBIA
T'as, aMmuax, sTaieH. Mx nmonydenwve, cobupanse u pacrosHaBanue.

Kuokoe cocmosnue eewyecmen. Boja. HorpeGnenwe Boast B 65Ty ¥ Ha
HPOU3BOJCTBE. JKeCTKOCTh BOIBI 1 CIIOCOBH! ce ycrpaneHud. MunepansHsie Bogby,
HX UCII0JIb30BAHHE B CTONOBBIX U JICYEOHBIX HEJISX.

)KHI{KHB KpHCTaJLIBl ¥ X IpHuMeEHCHNE,

Teepodoe cocmosnue sewecmea, AMOP(HBIC TBEpIBIE BEMIECTRA B MIPUPOJE U B
KU3HH 1CJI0BCKA, MX 3HAYCHUE U IIpHMEHeHHe, KpHeTanmaeckoe CTpOEHHE
BEIIECTBA.

Hucnepcrvie cucmemwr. TTonstue o AUCIIEPCHBIX cUcTeMax. Jlucrepenas dasa u
AUCHEpCHOHHaA cpefa. Knacenmrarms nucnepcnsix crucrenm B 33aBHCHMOCTH OT
arperaTHoro COCTOSHUS NHUCIEPCHOM CPEaB! 1 AUCTIEPCHOHHON a3kl
Ipy6omucnepcusie cuctemsr: SMYJIbCHH, CYCTIEH3HH, adPO3OIIH.

TOHKO,HI’ICHCPCHBIG CHCTEMBL. T'eJIM U 30JI1.

Cocmas sewjecmea u cmeceii. Bemecrsa MOJIEKYJIIPHOTO 1 HEMOJIEKYIIIPHOLO
CTPOEHMSA. 3aKOH MOCTOSHCTBA COCTABA BEIECTB.

TlorsTre «TOIST» U €6 PASHOBUTHOCTH: MACCOBAs (monst aneMenToB B coenuHeHMY,
AOJI1 KOMIIOHEHTA B CMECH - OIS IIPHMECEH, 101 PaCTBOPEHHOTO BEMIECTRA B
pactBope) u oOsemHag. Jlos BeIXOa TPOAYKTA PEaK|U OT TEOPETHIECKH
BO3MOKHOTO.



Hdemoncrpanun. Mozens KPHCTAITHYECKON PEmeTKH XJI0pHa Harpud. O6pasigsr
MHUHEPAIIOB € MOHHO! KPUCTATUIHYECKOH PErIeTKOiL: Kanbuwra, ramara. Monenu
KPHCTAITAHYECKUX PEIIETOK «CYXOT0 Jibay (umu vona), anmvasa, rpadura (wm
kBapua). Monens momexysr JJHK. OGpazier inacrmace
(penomodopmansnerumsre, TIONIMYpeTaH, NONMSTUIIEH, IIOJIMIpPOIIHIICH,
HOTMBUHUIIXAOPHN) U W3ACTHS U3 HUX, O6pasnp! BonokoH (mepcrts, wenk,
aleTaTHOE BOJIOKHO, KAalpOH, IaBCaH, HEWIOH) ¥ M3[ICIHS 13 HUX, Obpazie
HEOPTaHMIECKHX IIOTUMEPOB (Cepa IacTraeckas, KBapIl, OKCHJ] alFOMUHIS,
HPHUPOIHBIC AMFOMOCHINKATH). Monen MOJIIpHOTo 06beMa razos. Tpu
arperarHbIX COCTOSHUS BOABI. O6Pasisl HAKHMITY B YalHuKe 1 TpyOax
LCHTPAJILHOrO OTOIICHUS. YK eCTKOCTE BOIBI U criocoGal ee yerpanenus. ITpuGopsr
Ha KUAKUX KpHCTaax. OGpasipl pasiuunbx AUCTIEPCHBIX CHCTEM: BMYJIbCHIA,
CYCIICH3HH, a3po30/iel, reneif u 30Meit. Koarynsms. Cunepesuc. Sddext
Tunpans.

JlaGopaTopubie onniTsl, 2. Onpenenenne Tuna xprcranmmaecko pemeTky
BCIIECTBA M ONIMCAHKE er0 CBOMCTB. 3. O3nakoMiIeHue ¢ KOJUICKIMEH NOTMMEPOB:
ILTaCTMacce u BONOKOH, ¥ U3Jenus U3 HuX. 4. VcHsimanye BOJIBI Ha JKECTKOCTB.

Y CTpaHeHue eCTKOCTH BOJEL 5. Osnaxomienue ¢ MUHEPAIbHBIMU BOZAMHU. 6.
Osnakomienne ¢ AUCTIEPCHBIMUA CHCTEMAMH.

Upaxrnueckan paGora Nel. lonyuenue, cobupanue u pacnosnasanue 2azoa.
Tema 3. Xamugeckue peaxnun 8 u.)

Pearyuu, udyuue 6e3 usmernenus cocmasa 8eujecms. AJIIOTPOITHS ¥ aJLIOTPOITHbIE
BUAOM3MEHEHMA. | IpyuauHs! antoTporum Ha NpUMEpe MOAMDUKAITHIL KUCIOPOIa,
yrnepona u gocdopa. O30H, ero 6uONOrHIeCcKas pofe. M30Meph! 1 u30Mepus.

Pearyuu, udyiue ¢ usmenenue cocmasa éeuecmea. Peakupy coeuBEeHNs,
pasnokeHusd, 3aMenieHnd u obMena B HCOPraHWYCCKON 1 OPraHUIeCKON XIMUML
Peaxrmm ox30- u SHIOTepMuecKHe. Termosoit sddext xummaeckoii peaxiy u
TCPMOXMMHYIECKUE YpaBHeHns. Peaximm TOPCHI, KaK YacTHBIA ciyuai
IK30TEPMIICCKUX peaKivif.

Ckopocine xumuyeckoii Ppearyuy. 3aBUCAMOCTh CKOPOCTH XUMIHECKOH peakuuy ot
TIPUPOJBI pEarupyroHX BEILECTB, KOHIIEHTpALAH, TeMIEPaTyPhl, ILTOMALH
TIOBEPXHOCTH CONPHKOCHOBEHHUS U Karanusaropa. Peaxuum romMo- u reteporenusie.
Ionstue o xarammse u Katanusaropax. ®epMenTs! Kak GHOIOTHYECKIE
KaTaJln3aTopet, 0COOSHHOCTH NX GyHKIHOHMpOBaHYS.

Obpamumocme xumuueckux peaxyuil. Heobparumere u oSpatnmeie xumuveckme
peaxumy. CoCTOSHYIE XUMHYIECKOro PaBHOBECHA i1 OOPATUMBIX XUMHIECKIX
peakiuii. CriocoGbl CMEMEHN XUMIIECKOro PaBHOBECHS Ha IPUMEPE CHHTE3a
ammuaka. [Tonsrae 06 OCHOBHBIX HayYHBIX HpHHIHNAX TIPOM3BOACTEA Ha IPHMEpE
CHHTC3a aMMHaKa MJIA CEPHOY KUCTOTEL



Pons 60061 6 xumuveckoi peaxkyuu. VIcTiHHBIE pacTBOpSL. Pacrsopumocts u
KIIACCH(UKAIMS BEMECTR 110 ITOMY HPH3HAKY: PACTBOPHMBIE, MAJOPACTBOPHMELE
1 HEPaCTBOPHMbIE BEUIECTRA.

BHSKTPOHHTH H HC3JIEKTPOIUTHI. BHCKTpOHHTH‘—IGCKaH AUCCoraig. KHCJIOTH,
OCHOBaHMA ¥ COJIH € TOUKH 3pCHUA TCOpHH STCKTPOTTUTAICCKOI JUCCOLMATEIH.

XUMIYECKHE CBOHCTBA BB B3aUMOJEHCTBUE ¢ METAIUIAMM, OCHOBHBIMMY K
KHCTOTHBIMY OKCHIAMH, PA3NIOKEHUE U 00pa3oBanye KPHCTaJUIOTHIPATOB.
Peakipy rusipataim B opranuueckol Xuvimm,

T'udponuz opzanuyeckux u Heopeanudeckux coedunenudi. Heobparrmerii THAPOIIHS.
OGparuMerit rumponns conei. I'uiponus opranmuecknx coenpmenmii i ero
TPAKTHICCKOC 3HAUEHHE IS MOy YEHHs THAPOIH3HOTO CIHPTa U MbLIA.
bronormaeckas pons rupponmsa IUIaCTHYECKOM U DHEPTETHIECKOM 06MeHe
BCIIECTB M 3HEPTHH B KIIETKE,

Oxucnumensio—soccmanosumensupie peaxyuy. CTeNneHsh OKUCTCHNS.
Onpenenenue crenenn oxucIeHis o (opmyne coemuuenus. [Tousrue 06
OKHCIUTCIBHO-BOCCTAHOBUTENLHBIX PeaKimsx. OKUCIEHHe 1 BOCCTAaHOBIICHHE,
OKUCHTEIb ¥ BOCCTAHOBUTEID.

Inexmponus. JNeKTPONu3 Kax OKHUC/IMTCTBHO-BOCCTAHOBUTEBHEL TIpoLEce.
DIeKTpoM3 pacmiaBos u PacTBOpOB Ha TIpuUMepe Xopyaa Harpus. [IpakTiueckoe
HPHMEHCHHE JJIEKTPOIN3a. DNEKTPOIHTHIECKO TONYYCHHE ATFOMHAHUS,

Hemoncrpanua. [pespamenie KpacHoro ¢gochopa B GebIii, Osonarop. Monenn
MOJIEKYT H-OyTaHa ¥ H300yTaHa. 3aBHCHMOCTE CKOPOCTH PeaKiyy OT IPHUPOLIE]
BCINCCTE Ha NPUMEPE B3aUMONEHCTBUS PACTBOPOB PA3NMIHBIX KHCIOT OJIMHAKOBOM
KOHICHTpALMH ¢ ONUHAKOBBIMY I'PAHYTAMM [MHKA 1 B3aUMOJEHCTBHS
OANHAKOBEBIX KYCOUKOB PasHbIX META/LIOB (Mardus, HMHKA, JK€eJIe3a) ¢ CONTHO
KUCTIOTOMH. B3anmonecTare pactBopos CEPHOM KHCIIOTBI C PaCTBOpaMH
THOCYNb(haTa HATPUA Pa3IUIHOMH KOHUCHTpaLUX ¥ TeMIEpaTypst. Mogels
KMIIIETO CIos. Pasnoxenue nepokcuia BOJIOpO/iA C OMOMIBIO KATATH34TOPA
(oxcua mapranma (IV)) u karanass: ChIPOTo Msica u ChIporo kaprodess. [Tpuveps:
HEOOPaTUMBIX peaKiuil, HayIux ¢ o6pasoBanuem ocaxa, ra3a wim BOJIBI.
Bsanmoneiicrene murug n Hatpus ¢ BoAoi. Iomyuenue oxcuma dochopa (V) u
PAcTBOPEHHE eT0 B BOJIE; UCTILITAHKE TIONYYESHHOTO pacTsopa nakmycom. O6pasis
KpucTamioruaparos. Mensirause pactsopos 3JICKTPOJIUTOB B HE3NEKTPOJIUTOB Ha
HPEIMET THCCOMHAMN. 3aBHCHMOCTS CTEICHH SJIEKTPONIMTHYECKOH IHCCoumamu
YKCYCHOH KMCJIOTHI OT pa3OaBiieHus pactsopa. I'mapomas xap6uaa Kasmbiws.,
I'uaponus kap6oHATOB MENOUHEIX METALIOR i HUTPaTOB UMHKa Wiy curma (II),
Honyuenne muina. Ipocreiimme OKHCIIMTCIbHO-BOCCTAHOBUTENBHEIEC PEAKIHIN,
B3aMMOZICHCTBHE LIMHKA ¢ CONSHON KUCTOTOM U JKeJie3a ¢ pacTBOpoM cyiib(ara
e (1. Mogens SIEKTponu3epa. Mogess 3eKTponn3Hoi BaHkb ikl
MONYYEHNS aTFOMHHHS,



JiaGoparopusie onpiTeL. 7. Peaxims 3amernenyis Meau sxeneoM B pacTBope
MCIHOro Kyriopoca. 8. Peakuum, uaymye ¢ ofpaszoBaHyeM ocaaka, rasa o BOJIBL 9.
Honyaerne xucropona Pa3JI0KEHHEM ICPOKCHIA BOAOPOA C MOMOIIBIO OKCHIa
Mapranua (IV) u xkaranassr ceiporo kaprogens. 10. [Tonyuenue BOJOpOna
B3aMMO/ICHCTBHEM KUCIOTH ¢ UHKOM. 11 Pasmransie cayuan THUIPOJIN3A COJIEH.

Tema 4. Bemecrna u ux cpoiicrea (9 1)

Memannei. B3aumoaeiicrue METAINOB ¢ HEMETaIaMH (XJI0pOM, cepoii i
Kucnoponom). BaamvoaelicTBye HeN09HEIX 1 IICIOYHO3EMENBHBIX METALIOB ¢
BOIOH. DNCKTPOXUMUYECKHUI P HaNpsHKEHM MeTaiuioB. B3auMonelicTsre
METAJIIOB € paCTBOPaMM KUCHIOT U COJIEH. AmomMuHoTepMmust. Banmoelicreue
HaTpHd ¢ 3TaHOIOM B (heHOIOM.

Kopposus merasmnos. Monstie o xuvmueckoi u SJIEKTPOXUMUYECKOH KOPpO3HHU
METaNNoB. CriocoGbl 3alMUThl METAJIIOB OT KOPPO3HHL.

Hememannuvi. Cpapuurensnag XAPaKTCPHCTHKA TaJIOreHOB Kak Hauboee
TUITHYHBIX HpecTaBuTeneil HemeTamwios. OKUCIUTETbHBIE CBONCTRA HEMETAJIOB
(B3aUMoONEHiCTRYE ¢ METAILIAMH U BOAOpoom). Boccranosurensubie coiicTaa
HEMETAIIOB (B3auMoelicTRIe ¢ Gomee SNCKTPOOTPHUIATEIbHBIMH HEMETAIIAMY 1
CITO3KHBIMY BEIIECTBAMHU-OKUCTUTEIAMH).

Kucnome:r neopeanuueckue u opeanuueckue. Kracenduxaums kucror.
XUMHUYECKHE CBOMCTBA KHCIOT: B3aUMOISHCTRHE G METAJIIAMU, OKCHAAMU
MCTaJLIOB, IHIPOKCHIIAMY METAILIOB, COJISIMHE, CITHPTaMH (peakius
srepudukanyu). OcoGble CROMCTBA a30THOM 1 KOHIIEHTPHPOBAHHOM CEepHOI
KUCJIOTHI.

Ocrosarnus HeopzanuyecKue u opeanuyeckue. OcHoBanus, ux KJIacCu(puKanys.
XUMHAYECKHAE CBOHCTRA OCHOBAHUI: B3aNMOICHCTRYE C KHCJIOTaMU, KUCIIOTHBIMHA
OKCHIaMH U CONIMH. Paznoxkenue HEPACTBOPUMBIX OCHOBAHMIL

Conu. Knaccubukanys coneit: CpeIHue, KUCIIbIE ¥ OCHOBHBIE. XAMITIECKIE
CBOICTBA CONEl: B3aUMOAEHCTRIE C KHACJIOTaMH, MEN09aMK, METAILIAMH U
comamu. [Ipencrasurenu coneit u ux 3paYeHwC, Xaopun HaTpus, Kap6oHar
Kambips, Gocdar xansius (cpenmue COMM); TUAPOKAPOOHATH HATPHS ¥ aMMOHIS
(xucnsie conn); rafpoxcokapbosar meau (11) - manaxur (ocHOBHAs COMB).

KauecTBeHHbIe peakimm Ha XIOpUA-, Cynbhar-, 1 KapGOHAT-AHHOHbI, KATHOH
aMMOHHS, KaTHOHBI sxeste3a (11) u (111).

Tenemuueckas cesse meoicdy xnaccamu HEOP2AHUYECKIUX U OPCAHUYE CKUX
coedunenuii. Tonstre o rewervueckoll cas3m FEHETHYECKUX PANax.
Ienetnaeckuit psan Metama. TeneTudeckuis pan semeraia. OcoGeHHoCcTH
TCHETHYICCKOTO PAJia B OPraHudecKod XUMHA.



Jdemoncrpanun. Konnexnms o6pasuos meramios. Bzammvonelictaue HaTpus ¥
CYPBMBI € XJT0POM, enesa ¢ cepoit. I OPCHME MarHus U aJFOMHUHHS B KHCIIOpOJIE.
Bsaumopnetictaue THEIOTHO3EMENBHBIX METAJIIOR C BOIOL, Bsaumonelictrue
HaTPpHA € 3TAHOIOM, LIMHKA C YKCYCHOM KHCHOTOI], AJTFOMUHOTEpMS,
Baammopeiicraue MEIM ¢ KOHUCHTPHPOBAHHOM a30THOLH KHCIOTOM. PesynrTars:
KOPPO3KH METAJUIOB B 3aBHCHMOCTH OT yciiosuii ee npotexanus. Komexis
00pasioB HeMeTaIoB. Bzanmopetictaue XJIOPHOH BOJBI C PAcTBOPOM Gpomuza
(wommna) xams. Komrekmms HPHPOAHBIX OPraHUYECKMX KHCIOT. Pas6asienne
KOHLCHTPHUPOBAHHON CEPHOM KHCIIOTEL Bsaumozetictaue KOHIICHTPUPOBAHHOM
CCPHOM KUCIIOTHI ¢ CaxapoM, ETOI030H 1 Meab:0. OBpastip nprpoIHEIX
MHUHEPAIIOB, COACPMAIIX XITOPH/Y HaTpus, KapOoHAaT KaibLys, (ocdar xansims u
THApoKcoxapbonar meau (11), O6pastib: mumiessrx NPOAYKTOB, COMEPKANTIX
TUApOKapOoOHaTsl HATPUSA U aMMOHHS, WX CTIOCOGHOCTD K Pas3IOMEHHIO npu
Harpesanun. 'amenue compr yreycom. KagectBenusie peaximum ma xarvons; 1
AHHOHBEI.

Jlaboparopusie onbiTey, 12. Hcnwitanne pacrteopos KHCJIOT, OCHOBAHHI U CoJieid
HHIUKaTopamu. 13. BaumopeiicTaue comsmoit KHCJIOTBI M PacTBOpPA YKCYCHOM
KHCIOTEI ¢ MeTamtamu. 14. Bzaumoeiictane consgaoi KHCIIOTHI 1 pacTBOpa
YKCYCHOM KUCIIOTHI ¢ OCHOBAHMAMHA. 15, Bsaumoreifctre comsmoit KucioTe "
PacTBOpa YKCYCHOM KHCIIOTH ¢ COMIMU. 16. Homny4enue u cBoiicrra
HEPacTBOPHUMbIX OcHOBaHMI. 17. M'unpomus XJIOPHUIOB U a[leTaToB MICJOUYHBIX
MeTauroB. 18. O3HakoMuenue ¢ KOJTeKIMAMHY: 2) MeTaIlios; 6) HEMETAILIOB; B)
KHCIIOT; T) OCHOBaHMIL; [1) MHHEPANTOB H GHONOIM4eCKIX MaTepuanos,
COACPKAMMX HEKOTOPBIE COJIH.

HpaxkTuaeckan paGora Ne2. Pewenye SKCNepUMeHMANbHbIX 3a0ay Ha
udenmugpurxayiro opeanuyeckux u HeOP2AHUYeCKUX COeOuHeH Ui



Hpnnoxenne 1
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