IlosicHuTeILHAS 3aNIMCKA

Pabouast nporpamma 1o npeamery Xumus pa3paboTaHa Ha OCHOBE:

-denepaabHOro KOMIOHEHTa TOCYNApCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa CPeAHeTro (TI0JIHOro) 001ero 00pa3oBaHus
- [IpumepHO# ipOrpamMMBbl cpeHero (MoaHOro) 001Iero obpaszoBanust (6a30BbIil ypoBeHb) 10 xuMun/COOPHIK HOPMATHBHBIX JTOKYMEHTOB. Xumus /coct. J.J1.JInenpos, A.I.Apkamibes. -
M.: Ipoda, 2008.

- aBTopckou nporpammbl O.C.T"abpuensua /Mpozpammbi 01 obuieobpasogameribHbix y4pexderuli. Xumus. 8-11 knaccbi/O.C. FabpuensH. — 3-e usa., nepepaboTtaHHoe un
fononHexHoe. - M.: [Jpogha, 2010 //, momHOCTRIO OTpakaroei comepskanne [[puMepHOii POTpaMMBI, C JOTIONHEHHAMH, HE NMPEBbILIAKLMMN TpeGOBaHHS K YPOBHIO
MOATOTOBKH 00yYalOIIUXCS.

- B COOTBETCTBHH C OCHOBHOI 00pa3zoBaTesibHOI mporpamMmMoii odmero (cpenuero) oopazosannss MKOYCOLI c. @dumumnmoso Ha 2018-2019 yueOHbIit rog;

- B COOTBETCTBUH C TOAOBBIM KaleHAapHbIM yaeOHbIM rpadgukom MKOYCOLI c. @unummoso Ha 2018-2019 yuebHsIif ToA.

MecTto npenMera B yueOHOM ILIaHe

[Iporpamma coctaBieHa B cooTBeTcTBUH ¢ yueOHbIM miaHoM MKOVY COII c. ®ununmoso Ha 2018-2019 yueOHbIit rog u paccunrana Ha 34 yvaca(l gac B Hexemro, 34 y4eOHBIX
HEeJIeJIN) COTJIacHO (eliepallbHOMY KOMIIOHEHTY Y4eOHOTO IJIaHa .

YpoBeHb H3y4eHHUs Y4eGHOr0 MaTepuaia-0a3oBblii

N3yuenue xumuu B 11 kinacce (Ha 6a30BOM ypoBHE cpefHero (IOIHOT0) 06Iero 00pa3oBaHus) HANPABJIEHO HA TOCTHKEHUE CIIeTYIOUINX MeJeii:

+ 0CBOEHHE 3HAHMIT 0 XUMUYECKOW COCTABIIAIONICH eCTECTBEHHOHAYYHO! KapTHHBI MUPA, BAXKHEHITNX XUMUYECKUX MMOHATHUAX, 3aKOHAX U TCOPUSX;

+ OBJaJeHHEe YMEHHSMH TPUMEHSITH TOJXy4YCHHBIC 3HAHUSA IUIsI OOBICHEHUS Pa3zHOOOPa3HBIX XUMHUYECKHX SBICHHH W CBONCTB BEIIECTB, OIEHKH POIM XUMHH B Pa3BUTHH
COBPEMEHHBIX TEXHOJIOTHH W TIOJTYYeHUH HOBBIX MaTEpHAJIOB,

* Ppa3BHTHe [TO3HABATEIBHBIX HHTEPECOB U MHTEIUIEKTYaJIbHBIX CTIOCOOHOCTEH B MPOIECCE CAMOCTOSITETHPHOTO IPHOOPETEHHS XUMIUECKUX 3HAHUH C UCTIONB30BaHIEM Pa3THIHBIX
HCTOYHHUKOB HH()OPMAIHH, B TOM YHCIIC KOMITBIOTEPHBIX;

* BOCHUTAHMe YOEXIEHHOCTH B TO3WTHUBHOH POJIM XMMHHU B XM3HH COBPEMEHHOTO OOIIECTBAa, HEOOXOAWMOCTH XMMHYECKH I'PAaMOTHOTO OTHOWICHHS K CBOEMY 3IOPOBBIO H
OKpY>arouleil cpeae;

+ NpHMeHEeHWe MOJYYeHHBIX 3HAHHIA M yMeHMil Ui 0C30MacHOr0 KCIOJL30BAHUS BEIISCTB M MAaTEPHAJIOB B OBITY, CEIBCKOM XO3SIMCTBE M HAa MPOU3BOJACTBE, PCIICHHUS
MPAKTUYECKHX 3aJ1a4 B TOBCEHEBHOM XKU3HH, MIPEAYIPEIKIACHUS SIBJICHUHN, HAHOCSIINX BPEIl 3J0POBBIO YEIOBEKA U OKPY KaIOIIEeH cpee.
3anaum yueoHoro npeamera «Xumus» 11 kiaace:

Kypc obmieii xumun 11 kimacca HampaBiieH Ha pEIlieHHEe 33a4 MHTETPAIMY 3HAHWH YYaIIAXCs M0 HEOPTaHUIECKON M OPraHNIeCKON XUMHH C IeTbI0 (POPMHUPOBAHUS Y HUX SAUHOU
XUMHYECKOW KapTUHBI MUpa. Beaymias uaest Kypca — eAIMHCTBO HEOPTaHUYECKOW M OPraHWMIECKONH XMMHUU Ha OCHOBE OOIIHOCTH WX MOHSITUMN, 3aKOHOB U TCOPHIA, a TAKIKE HA OCHOBE
O0MINX MOAXOH0B K KIACCU(PHUKAIIMHA OPTaHUIECKUX U HEOPTAaHWMIECKHUX BEIIECTB M 3aKOHOMEPHOCTSIM MIPOTEKAHUS XUMUIECKAX PEAKIINNA MEXIY HAMU.
3HaYUTETHPHOE MECTO B COACPIKaHUHM Kypca OTBOAUTCS XUMHYECKOMY SKCHepuMeHTy. OH OTKpPBIBA€T BO3MOXKHOCTH ()OPMHUPOBATH Y yUYAIIUXCS YMEHUS paboTaTh C XMMHYECKIMH
BEIICCTBAMH, BBITIONHATH IPOCTHIE XUMHYECKHE OIBITBI, yYUT IOKONFHUKOB OE30IIaCHOMY M DJKOJOTHYECKH TPaMOTHOMY OOpAIleHHI0 C BellecTBaMH B OBITY W Ha
mpou3BoacTBe.JIOTHKa W CTPYKTypHUpOBaHHE Kypca IO3BOJIIIOT B IIOJHOM Mepe HCIOJIB30BaTh B OOYUCHHWH JIOTHYECKHE OMEpPAIldi MBIIUICHUS: aHAIW3 W CHHTE3, CPABHEHUE H
aHAJIOTHIO, CUCTEMATHU3AIIMIO U 0000IIEHHE.



Pabouast mporpamMma OpHEHTHpPOBaHA HA WCHOJB30BaHHE yuyeOHuka  Xumms. 11 xmacc: Yue6. s obmeobpasosat. yapexaennit/O.C. ['abpuernsH, - 2-¢ u3a. crepeoTurl. — M.:

Hpoda, 2011.

Yu4edno-meToqnyeckne nmocodus s yuuresi [abpuesnsa O.C., SmykoBa A.B. Xumust. 11 k. ba3oBeiii yposens: Metoanueckoe nocodue. — M.: [Ipoda, 2005.

Xumust. 11 ki.: KonTposbHbie u npoBepoynbie padoThik yueOHuky O.C. ['abpuensna, I'.T'. JIsicoBoit «Xumus. 11» /O.C. T'abpuensn, I1.H. bepeskun, A.A Yiakosa u np. — M.:
Hpoda, 2004.

HNHuTepHeT—pecypebl U nmugpoBbie odpa3zoBatesbHble pecypesl (LIOPbI) http://www.edu.ru - LleHTpansHbIil 00pa3oBaTeNbHBIA TOPTAJ, COASPKUT HOPMATUBHBIE JOKYMEHTHI
MunucTepcTBa, CTaHAAPTHI, UHPOPMAIUIO O IPOBEICHHE KCIICPUMEHTA, CepBep MHGPOPMANMOHHOW MOANEPKKH EaMHOro rocymapcTBeHHOro sk3ameHna. http://www.fipiru -
nopTai uHGOPMAIIMOHHOHN MOIICPKKH SHHOTO rOCyIapCTBEHHOT0 3k3ameHa.3. http:/www.chemnet.ru — s3iekTpoHHast OUOIHMOTEKA 10 XUMHUU.

@opMbl OPraHM3aluu y4eOHOro MPOLecca:NHANBHIYIbHBIC;TPYIIIOBbIC;(PPOHTANIBHBIC;TPAKTUKYM  TeXHO10ruu o0y4yeHHs: TpaJWIMOHHAs, ypoBHeBas IuddepeHmanys,
UKT. Texnonorum o0y4eHusi: TpaIullMoOHHAsI, ypoBHeBas nuddepennuarnusi, UKT

TpeGoBaHuUs K YPOBHIO MOAT0TOBKH BBHIILYCKHUKOB

B pe3yabrare usyvenusi xumuu B 11 kiaacce (Ha 0a30BOM ypoBHe) ydyaniuecsi J0JKHbBI
3HATH/IIOHUMATH

. SadicHeriwue XumuiyecKkue NOHAmMuUA: BEECTBO, XUMUUYECKUM 2JEMEHT, aTOM, MOJIEKYJla, OTHOCUTEIbHbIE aTOMHAsi U MOJEKYJISIpHas MacChl, HOH, aJUIOTPOMNUs, U30TOIIbI,
XMMHYECKast CBA3b, 3JIEKTPOOTPUIATEIHHOCTh, BAJIEHTHOCTD, CTETICHb OKHCIIEHHS, MOJIb, MOJIIPHAs Macca, MOJIIPHBIN 00beM, BEIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYIIIPHOTO
CTPOEHHMS, PACTBOPBI, IEKTPOIUT M HEIIEKTPOIINT, INEKTPOIUTHIECKAs TUCCONMANNS, OKUCIUTEIb U BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBIICHHUE, TETNIOBOH 3 QeKT
pEaKLiy, CKOPOCTh XMMUYECKON PEaKLny, KaTalnn3, XAMUIECKOE PaBHOBECHE, YTITICPOJHBIA CKelleT, (PyHKINOHAIbHAS TPYIIa, H30MEpPHs, TOMOJIOTHS;

L4 OCHOBHblE 3AKOHbL XUMuu: COXpaHCHUA MaCChbl BCUICCTB, IOCTOAHCTBA COCTABa, nepno;udqecxnﬁ 3aKO0H,
L4 OCHOGHble meopuu Xxumuu. XUMHYECKOM CBs3H, SHGKTpOHI/ITH‘IGCKOﬁ JAucconualim, CTpoOCHUA OpraHUYCCKUX COCI[HHGHHﬁ;
L sadicHelluiue eeuiecmea U mamepuaivl: OCHOBHBIE METAJUIbl U CIUIABBI; CE€PHAsA, COJIAHAA, a30THAd U YKCYyCHasl KHUCJIOTBI; MICJIO04YH, aMMHAK, MUHEPAJIbHbBIC y,Z[O6peHI/I$[,

HNCKYCCTBCHHBIC U CUHTCTUYCCKUC BOJIOKHA, KaY1YKH, IJIaCTMACChI;

YMETb Ha3vléamb: N3yYCHHLIC BCUICCTBA 110 ((TpPIBH&J'lI:HOﬁ» UIn Memnyﬂapom{oﬁ HOMCHKIJIATYypE;

L4 onpedeﬂﬂmb: BAJICHTHOCTBb U CTCIICHb OKHUCJICHUSA XUMHYCCKHUX 3JICMCHTOB, THUII XUMHYECKON CBS3U B COCAMHCHUAX, 3apsA/] MOHA, XapaKTEp CpCbl B BOJAHBIX pacTBOpax
HCOPraHNYCCKUX COCHHHCHHﬁ, OKUCJIHUTECIIb U BOCCTAHOBUTECJIb, IPUHAAJICIKHOCTD BEHICCTB K PA3JIMYHBIM KJIaCCaM OPraHUYCCKUX COCHHHGHHﬁ;

L4 xXapakmepu3zoeéambs: 3JIEMEHTHI MaJIbIX NIEPUOJOB IO UX ITOJIOKECHUIO B HepPIOI[I/I‘ICCKOﬁ CHUCTEMC I[.H.MCHI[CJICCB&; 00I1I1Me XMMHYECKHE CBOMCTBA MCTAJULIOB, HEMCTAJIJIIOB,
OCHOBHBIX KJIACCOB HCOPraHUYCCKUX COCHHHCHHﬁ;

° 00BACHAMb: 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHMSI; MPUPOAY XUMHUYECKOW CBSI3M (MOHHOM, KOBAJIEHTHOHM, METAIIIMUYECKOHN), 3aBUCHMOCTh CKOPOCTHU
XUMHYCCKOU PEaKIUH U TOJOKESHUS XUMHUECKOTO PABHOBECHS OT PA3IIUYHBIX (PAKTOPOB;

L4 B8bINOJIHAMb XUMUUECKUIL IKCcnepumenm 10 pacrio3HaBaHUIO BaKHCHUIIIMX HEOPraHN4YECCKNX U OPraHNYCCKUX BEIICCTB,



o nPO6OOUMB CAMOCTOSITEINBHBIN OUCK XUMHYECKOH MH(POPMAIMU C UCTIOIH30BAaHMEM PA3IMYHBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX W3aHHHA, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB MIHTepHETa); HCIOIB30BaTh KOMIIBIOTEPHBIE TEXHOJIIOTHH AJIsl 00paObOTKH M Mepeiaun XMMUIeCKOH HH(GOPMAINU U €€ IPEACTaBICHNUS B Pa3IHYHbIX (Gopmax;

HCII0Jb30BATH HPI/IO6PETEHHLIE SHAHUA U YMECHUHA B npaKanecxoﬁ JeATeJIbHOCTH U MOBCEeAHEBHOM KU3HHU IJIA:

o OOBSCHEHUS] XUMHUUECKHX SBJICHUH, IIPOUCXOISIINX B IPHUPOJE, OBITY M Ha IIPOU3BO/ICTBE;

° OTIpeIeIeHNs] BO3MO)KHOCTHU NMPOTEKAHMU XMMUYECKHUX MPEBPAILICHUH B Pa3INYHbIX YCIOBUSAX U OLEHKH UX MTOCIIEICTBHIH;
o SKOJIOTUYECKH TPAMOTHOT'O MTOBEIEHHS B OKPY>KaIOLIEH Cpere;

° OLICHKH BIIMSAHUSI XUMHYECKOTO 3arpsA3HEHHs OKPY>KAIOLIEH CPeibl HA OPraHU3M YEJI0BEKA U JPYTUE JKUBBIE OPTaHU3MBI;
o 6e3omacHOro oOparieHus C FOpIOYMMHI U TOKCHYHBIMH BEIIECTBAMHU, JIAOOPATOPHBIM 000pYAOBaHUEM;

° MPUTOTOBJICHUS] PACTBOPOB 3aJaHHON KOHIIEHTPAUH B ObITY U HA IPOU3BOICTBE;

° KPUTHUUYECKOH OLIEHKH JIOCTOBEPHOCTH XMMHUUECKON HH(POPMAIIMH, OCTYAIONIEH U3 Pa3HBIX HCTOYHHKOB.

BHyTpeHHUIi MOHUTOPHUHI Ka4ecTBa 00pa3oBaHus

HauMeHoBaHMe TeMBbI

Buabl KOHTpOJIA

Iloxa3zaTenun

TexHoJorus

Tema 1. CTpoenne aToMa ¥ NepHOIHYECKHIT TEKyIIUI JuarHoctuka  ypoBHS ~ 00y4aeMOCTH,  yCBOEHHs | TecTbl JOCTHMKEHHH ; Y CTHBIN OMpoC
3akoH [. U. MenneJsieeBa TpeboBanuii rocctangapTaCocTosHNE 00YIEHHOCTH 10
TEMaTUYECKUH TeMe;KayecTBO 3HAHU.
Tema 2. CTpoeHue BelecTBa TEeKYLIUI JuarHocTrika ~ YpoBHS ~ yCBOGHHs  TpeOoBaHUM | TecThI MOCTHXKEHHUIA, Y CTHBIH OIPOC
T'occrangapra
TeMaTU4IeCKUi JlaGopatopHble M MpakTHIecKast pabOThI
CocrosiHre 00y4eHHOCTH 110 TEME;Ka4eCTBO 3HAHUH.
KonrponbHas pabota B COOTBETCTBUH C KaJICHAAPHO-
TEMaTHYECKHUM IIJIAaHUPOBAHHEM
Tema 3. Xumuuyeckue peakuuu TeKyIUil JuarHoctka  ypoBHS ~ ycBOGHHMs  TpeOoBaHuWH | YcTHbIHA onpoc; JlabopaTopHble padoTs! ;TecTsl
roccraHzapra JOCTHXEHUH
TEMaTHYECKUI

CocrosiHre 00y4eHHOCTH 110 TEME;Ka4eCTBO 3HAHUH.

KontpouibHast paboTa B COOTBETCTBUH C KaJIeHJApHO-
TEMaTHYECKUM IIJIAHUPOBAHHEM




Tema 4. BemecTBa 1 X cBoiicTBa

TpeboBanuit ['occTanmapTa; KaueCTBO 3HAHHUMN.

CocrosiHre 00y4eHHOCTH 10 XuMuH B 1 1kiacce

TeKyIIni CocrossHre OOy4eHHOCTH 1O TeMme; ycBoeHHs | JlabopaTtopHbIe paOOTHI

TEMaTUYCCKHUI [IpakTuyeckas pabora

HTOTOBBIH KontpospHast paboTa B COOTBETCTBUH C KaJICHIAPHO-
TEMaTHYECKHUM IIJIAHUPOBAHIEM

Y4eOHO-TeMaTHYECKHH NJIaH

HanmeHoBaHHe TeMbI

AueMeHTHI cogepxkanusa ®K I'OC

Koanuecr
BO 4aCOB

YPOKOB

IIpakTHy.
pao.

HT

p-p
a0.

Tema 1. CTpoenne atoma u
nepuoandecknii 3axon /1. U.
MenpgeseeBa

CoBpeMeHHbBIE TIPEJICTABICHHS O CTPOCHUH aToMaAToM. M30TOmBI. ATOMHBIE OpOUTAIIH. S-, P-
aeMeHThl. OCOOCHHOCTH CTPOCHHS 3JICKTPOHHBIX 000JI0UEK aTOMOB ITEPEXOIHBIX 3JICMEHTOB.
Ilepuoauueckuii 3aK0H U NieproinyecKas cucteMa xumudeckux snemeHnToB J[.M.Menneneena.

Tema 2. CTpoeHue BelecTBa

Xumuueckas cBsi3pKoBalleHTHAS CBsI3b, €€ PA3HOBUIHOCTU M MEXaHU3MBI 00pa30BaHHS.
DIIEKTPOOTPULIATENBHOCTE. CTENEeHb OKUCIEHHS U BaJIECHTHOCTh XUMHUYECKUX 3JieMeHTOB. MoHHas
cBsi3b. KaTnoHbl v aHnonsl. Metamnyeckas cBsi3b. BogoponHas cBsi3b. BemecrsoKauecTBeHHbIN 1
KOJIMYECTBEHHBIN COCTAB BellecTBa. BelecTBa MOIEKYIIPHOTO M HEMOJICKYIISIPHOTO
ctpoenust. I [puarHB MHOT000OPAa3Hst BEMIECTB: M30MEPHS, TOMOJIOTHS, aJUIOTPOITHS. SIBIeHNS,
MIPOUCXOIAIINE TIPU PACTBOPEHUH BEUIECTB — Pa3pyIICHUE KPUCTAILTHYECKON PEIIeTKH, TUPPy3Hs,
JIMCCONMAIINSA, THIpaTanus. YncToie BemecTBa 1 cMecH. VICTHHHBIE pacTBOpHI. PacTBopeHne kak
¢busnko-xuMudeckuii nporuecc. Crioco0b! BRIpaKCHHS KOHIICHTPAIIMK PACTBOPOB: MacCOBast H0JIS
PACTBOPEHHOIO BelecTRa.. JJuccornuanus 3JeKTPOIUTOB B BOJHBIX pacTBopax. CHIIbHBIC U Cl1a0bie
3JIEKTPOJIMTHL 30JIH, TEJIH, TIOHITHE 0 KoJuIouaax. [IpaBuia 0e30MacHOCTH MPH padoTe C SAKUMH,
TOPIOYUMH M TOKCUYHBIMU BeniecTBaMu. [ [poBeieHne XuMudeckux peakiuii B pactsopax.lIposeaenue
XUMHUYECKUX PEaKIHM IPU HArPEeBaHUH.

13

11

Tema 3. XumMuueckue peakiuu

Xumudeckne peakuunKiaccudukarys XUMIHYECKHX Peakiii B HEOPraHNIeCKOW 1 OpraHnIecKOm
xumun.Peakuny nonHoro oOMeHa B BOIHBIX pacTBopax. Cpelnia BOIHBIX PaCTBOPOB: KUCTas,
HeWTpanbHast, menoynas. Bomopoansiii mokaszarens (pH) pactBopa.OxucintensHO-
BOCCTaHOBHTEIBHBIE PEAKINU. DJIEKTPOIIN3 PACTBOPOB U PaciiaBoB.CKOPOCTh peaknu, ee
3aBHCHUMOCTH OT pa3InIHbIX (akTopoB. Katamm3.O0paTuMOCTh peakiuii. XUMUIeCKOe PAaBHOBECHE U
CIIOCOOBI €T0 CMEIIEHHUS.




Tema 4. BemecTBa 1 X cBoiicTBa

Knaccudukarus HeopraHH4ecKuX COeTUHEHNH. X UMUIECKHE CBOMCTBa OCHOBHBIX KIaCCOB 9 8
HEOPTraHUYECKHUX COCTUHEHHMA. MeTaTbl. DIEKTPOXUMHUYECKHUNA P HATpsHDKeHUH MeTauioB. OO0rime
crocoOsI oy4yenus: MetauioB. [TorsaTre o koppo3uu MeTauioB. CriocoObl 3aUTH OT

koppo3un. Hemeramsl. OKHCANTETHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA TUIIMYHBIX HEMETAJIOB.
OO011as XxapakTeprcTHKa NOATPYMITb rasioreHoB. [IpaBuiia Ge3onacHoCTH Npu paboTe ¢ eAKUMH,
TOPIOYUMH M TOKCUYHBIMU BeliecTBaMu. [ [poBeieHne XuMudeckux peakiuii B pactsopax.lIposeaenue
XUMHYECKHX peakIuii mpu HarpeBaHuu. KauecTBeHHBIN 1 KONUYECTBEHHBII aHAIN3 BEIIECTB.
Onpenenenne xapakrepa cpensl. IHankaTopbl. KauecTBeHHBIE peakny Ha HEOPTaHUYECKUE
BEIIIECTBA M MOHBI, OTJEIbHBIE KJIACCHI OPraHMYECKUX COSTMHEHHH.

Hroro

34 30

Copaep:kanue nMporpaMMbl Y4e0HOro Kypca

HassaHue Tembl dNeMeHTbl CoaepiKaHuaA AeMOHCTpaunm JNlabopaTopHble OnbITbI

[MpaKTnyeckmne
paboTbl




Temal. CTpoenue
aTtoma u
nepuoauvecKuii
3akon /I. U.
MenpaeieeBa

OcHOBHbIE CBeleHMsI 0 CTPOEHMH aToMAa. S1po: NPOTOHBI U HEUTPOHBI.
H3oTombl.  DACKTPOHBL.  DJIEKTPOHHAs 000JI0YKa. DHEPreTHUYCCKHUI
ypoBeHb. OCOOEHHOCTH CTPOEHHsI 3JEKTPOHHBIX OO0OJOYEK aTOMOB
3JIeMEHTOB 4-r0 M 5-r0 mepuonoB mepuoamdeckoil cucrtembl J[. .
Menneneena (mepexomHbIx 37eMeHTOB). [loHsTHE 00 opOHTANIX. S- U P-
opouTanu. DIEKTPOHHbIE KOHYUTYPAIIUH ATOMOB XUMHUYECKUX JJICMCHTOB.
Ilepuoanyecknii 3axon [[.M. MeHnjeneeBa B cBeTe y4eHHsI 0 CTPOCHUM
aroma.Otkpoitue JI. WM. MeHzgeneeBblM MEPUOJUUECKOrO  3aKOHA.
Ilepuonuueckas cucrema xumuueckux snemeHtoB [I. M. MenneneeBa -
rpaduaeckoe 0TOOpaKeHNE TIEPUOTUICCKOTO 3aKOHA. DU3NIECKHUI CMBICIT
TOPSIKOBOTO HOMEpa 3JeMEHTa, HOMepa Iepuoja W HOMepa TPYIIIHL.
BasienTHble 3neKTpoHBbL. IIpUYMHBI M3MEHEHUs CBOMCTB 3JEMEHTOB B
TeproIax u Tpymmax (TaBHBIX MOATPYIIax).
ITonoxenwe BomOpoma B  TEPUOAWYECKOM  cHcTeMe. 3HaueHHE
MEPUOTNIECKOT0 3aKOHa W TEPHOAWYECKOH CHCTEMBI XHUMHYECKHX
anementoB JI. WM. MenneneeBa ais pa3BUTUS HAyKM M IIOHUMaHMs
XUMHYECKON KapTUHBI MHpa.

Pasnmuarsie hopMBI TeproAnYECKON
CHCTEMBI XUMHUYECKHX 3JIEMEHTOB /],
H. Menpneneesa

1. KoHcrpyupoBanue
MepUOANYECKOM
TaONHIBI DJIEMEHTOB C
HCTOJIH30BaHUEM
KapTOUeK.




Tema 2.
BellecTBa

Crtpoenne

Honnass xummveckasi cBs3b. KartnoHel u aHmoHBI. Kiaccupukarms
noHOB. MoHHbIe Kpuctaminyeckue pemeTkd. CBoiicTBa BEIIECTB € 3THM
THUIIOM KPHCTAJUTMUECKUX PELIETOK.
KoBajieHTHasi ~ XuMH4ecKasi  €Bfi3b.  OJIEKTPOOTPHLATEIBHOCTb.
Ilondpras u HenossipHas KoBaJIeHTHbIE CBsi3U. Jlunosab. IlossgpHOoCTh
CBSI3U U TIOJISIPHOCTH MOJIEKyJibl. OOMEHHBI W JIOHOPHO-aKLENTOPHBIN
MEXaHU3Mbl 00pa30BaHUS KOBAJICHTHOW CBs3M. MOJCKYJSIpHBIE U
aTOMHBIE KpUCTalindeckue penieTkd. CBOWCTBa BeHIECTB € 3TUMHU
TUITAMHU KPHCTAJUTHUECKUX PEILIETOK.
MeTtananyeckasi xumMmu4deckasi cBsisb. OCOOCHHOCTH CTPOEHHsI aTOMOB
MeTauIoB. MeTrajuimyeckas XHMHYECKas CB3b M METaJuIMdecKas
KpHCTaJUIMuecKas pemierka. CBONHCTBa BEIIECTB C 3THM THIIOM CBS3H.
Boaopoanas XHMHUYeCKasi CBSI3b. MexmonexysapHas u
BHYTPUMOJIEKYJISIpHAas BOJOPOJHAS CBsI3b. 3HAUCHHE BOAOPOJHOM CBA3U
Uit OpTaHHU3aINH CTPYKTYD OHONONINMEpOB.
HMonumepsnl. IlnacTmaccel: TepMoIUIacTbl M PEAKTOIUIACTBI, HUX
MPEJCTaBUTENN U IpUMeHeHne. BookHa: mpupoHble (pacTUTEIbHBIE U
JKUBOTHBIE) W XUMHUYECKHE (HMCKYCCTBEHHbIE M CHHTETHYECKHE), HUX
MmpeaACTaBUTCIIN n IMPUMCHCHHUC.
I'azo00pa3Hoe cocTosiHMe BellecTBA. TpU arperaTHbIX COCTOSIHUS BOJBIL.
OcobOeHHoct  cTpoeHMs] Tra3oB. MOoOJSIpHBIH 00BeM  Ta3000pa3HBIX
BEILIECTB.

IIprmMeps! Ta3000pa3HBIX MPHPOTHBIX CMECEH: BO3IYX, MPUPOMHBIA Tas3.
3arps3aeHne atMochepbl (KUCIOTHBIE MOXKIU, MApHUKOBBINA 3¢ (ekT) u
O6oprba ¢ HuM. IlpeacraBuTenn Ta3000pa3HBIX BEMIECTB: BOJIOPOI,
KUCIIOPOJ, YITIEKHUCHIBIN ra3, aMMHuak, 3TuieH. Mx monydyenue, cobupanue
u pacro3HaBaHUeE.
Kunkoe cocrosnue BemecrBa. Bona. [lotpebieHue Boabl B ObITY U Ha

npousBoacTBe. JKecTkocTh BOABI M CHOCOOBI €€  YCTpaHEHHs.
MuHepalibHbIe BOJbI, UX HCIIOJIb30BAHUE B CTOJIOBBIX M JICUEOHBIX LIENISX.
Kunkue KPHCTaJUIBI u ux NIPUMEHEHHE.

TBepaoe cocrosinme BemecTBa. AMOpGHBIE TBEp/AbIE BELIECTBA B
OpUPOJE U B OKU3HM 4YeNOBEKa, WUX 3HAYEHHE U IMPUMEHEHUE.
Kpucranmmaeckoe CTpOeHHe BEIIECTBA.
JucnepcHblie cuctembl. [loHsTHE O AMCcepCHBIX cucTeMax. JlucnepcHas
¢a3a u nucnepcuoHHas cpepa. Kmaccnpukanus AUCHEPCHBIX CHCTEM B

3aBHCHMOCTH OT AarperaTHOTO COCTOSHHS [UCTIEPCHOM Cpeasl W
OUCTIEpCHOHHOM  ¢a3pl.  ['pyboancnepcHble  CHUCTEMBL:  3MYJIBCHH,
CYyCIICH3UH, a’pO30JIH.

Mopaenp KpUCTAJUIMYECKOH pEIIeTKH
xjopunaa HaTpus. OOpasibl
MHHEPAJIOB C HOHHOM
KPUCTANTMYECKON PEIIETKOM:
KajblluTa, ranutra. Mojaenu
KPHUCTAJUTMUECKHX PELIETOK «CYXOro
Jbaa» (WK Hoja), anmMasa, rpadura
(vmm xBapua). Moenb MOJIEKYJIbI
JHK. O6pas3np! miactMacc
(penonodpopmanbaernansie,
MTOJTNYPETaH, MOIUITHJICH,
TTOJTUTIPOTIAJICH, TIOTMBUHUITXIIOPHT)
u m3penust u3 Hux. OOpasmbl
BOJIOKOH (ILEPCTH, IIETIK, alleTaTHOE
BOJIOKHO, KallpOH, JIaBCaH, HEHIIOH) U
u3nenus u3 Hux. OOpasibl
HEOpPraHMYECKUX MOJIUMEPOB (cepa
IUIACTUYECKast, KBapL], OKCUJL
aTIOMHWHMS, TIPUPOJHBIE
IIOMOCHJIMKATHI). Monens
MoJIsIpHOTO 00BeMa ra3oB. Tpu
arperaTHBIX COCTOSHUS BOIBIL.
OO0pa3IIsl HAKUIY B YalHUKE U
Tpy0ax MEHTPAIBHOTO OTOTUICHHS.
JKecTKoCTb BOABI U CITIOCOOEI €€
ycrpanenus. [IpurOops! Ha KUIKAX
kpuctamiax. O0pa3ipl pa3InIHBIX
JAUCIICPCHBIX CUCTEM: 3MyﬂbCl/II‘/II,
CyCIIEH3HM, a3po30eil, reje u
3onei. Koarymanus. Cunepesuc.

O dexr Tunpans.

2. OnpeneneHue THITA
KpPUCTANTUYECKOU
pEIIeTKH BeIecTBa U
OIMCAaHNE €r0 CBOMCTB.
3. O3HaKkoMIIEHHUE C
KOJIJIEKLIMEeH
MOJINMEPOB: TJIACTMAcC
M BOJIOKOH U U3ENHUs
n3 Hux. 4. McnelTanne
BOJIBI HA )KECTKOCTb.
VYcTpaHeHue )KeCTKOCTH
BOJIBL. 5.
O3HaKOMJIEHHE C
MUHEPATbHBIMH
BOZaMHU. 6.
O3HaKOMJIEHHE C
JUCIIEPCHBIMUA
CHCTEMaMHU.

IIpakTHUecka
s pabora Nel.
[Tonyuenue,
cobupanue U
pacro3HaBaHHe
ra3os.




TOHKOI[I/ICHGPCHLIC CHUCTEMBI: I'CJIN U 30JIH.

CocraB BelllecTBa M cMeceli. BeliecTBa MOJIEKyJISIPHOTO U
HEMOJIEKYJIAPHOTO CTPOCHUs. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB.
[onsTHE «1OJIS» U ee Pa3HOBUIHOCTH: MaccoBas (1011 SJIEMEHTOB B
COE/IMHEHUH, J10JIs1 KOMIIOHEHTa B CMECH - JI0JIsl IPUMECEH, J0IIs
PacTBOPEHHOT'O BELIECTBA B pacTBOpe) 1 o0beMHast. [lons BeIxona
MPOJYKTA PEAKIIHU OT TEOPETHIECKH BOZMOXKHOTO.

Tema 3. Xumuueckue
peakuuu

Peakuuu, uayniue 0e3 u3BMeHeHUsl COCTABA BeleCTB. AJUIOTPONUS U
AITIOTPONHBIE BUJOU3MEHEHHA. [[pHYHHBI aIJIOTPOIIMH Ha TIpAMEpe
moauduKkaimii kucinopoa, yriaepoaa u gochopa. O30H, ero
Ouonoruveckas poJib. I3oMepbl 1 n30Mepusl.

Peaxnuu, uaymme ¢ u3MeHeHHe COCTaBa BelllecTBa. Peakuyu coeqnHeHNs,
Pa3oXKEHHUs, 3aMEIICHHS U 0OMEHAa B HEOPTaHUYECKOM U OPraHHYECKOM
XUMHHU. Peakiuu 3x30- v sHI0TepMHuYeckre. TermoBoit ap ekt
XUMHYECKON PEaKIUK U TEPMOXHUMUYCCKHIE YpaBHEeHUs. Peakiiuu ropeHus,
KaK YaCTHBIH CITydail 3K30TePMUIECKUX

peaKLuii.

CKopocTh XMMHYECKO# peakunu. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU

[IpeBpamenue kpacuoro gocdopa B
6emsrit. O30HaTOp. Moaenn MOJIEKyI
H-OyTaHa 1 u300yTaHa. 3aBUCUMOCTh
CKOPOCTH PEAKLUH OT IPUPOIbI
BEIIIECTB Ha MpUMEpE
B3aMMOJECHCTBUS PacTBOPOB
PA3JINYHBIX KUCJIIOT OﬂHHaKOBOﬁ
KOHIICHTpAalunu ¢ OJUHAKOBBIMHU
rpaHyJIaMH [IMHKA 1
B3aUMOJIEHCTBUS OIMHAKOBBIX
KYCOUYKOB pa3HbIX METaJJIOB

7. Peaknus 3aMenieHUS
MEIH JKEJIE30M B
pacTBope MEIHOTO
Kynopoca. 8. Peakium,
uaymme ¢
00pa30BaHUEM OCAJIKA,
rasa u BOJEbL 9.
ITony4yenue kucmopona
pa3ioKCHUEM
MEPOKCHUIa BOJIOPOIA C
ITOMOIILI0 OKCH/IA




pEAKIMH OT IPUPOABI PEArUPYIOIIUX BEIIECTB, KOHLIEHTPALIUY,
TEMIIEPATYPBI, IUIOIIAAHA TOBEPXHOCTH CONPUKOCHOBEHHMS U KaTalIU3aTopa.
Peaknuu romo- u rereporennsie. IIoHsATHE 0 KaTann3e U KaTaau3aTopax.
®depMmenTHI Kak OHOIOrNYeCcKHe KaTalnn3aTopbl, 0COOEHHOCTH HX
(YHKIIMOHUPOBaHUSI.

O6paTumocTb XUMHYecKuX peakumii. HeoOparumele u oOpatimMbie
XUMHUYECKHUE PCAKIIUU. CocTosiHHE XMMHAYECKOrO PpaBHOBECHUA I
00paTUMBIX XUMHUYECKHX peakiiid. CriocoObl CMEIIEeHUs XUMHYECKOTO
paBHOBecHs Ha IpUMepe cuHTe3a aMMuaka. [IoHsTHe 06 OCHOBHBIX
Hay4HBIX IPUHIUNAX IPOU3BOACTBA Ha IPUMEPE CUHTE3a aMMUAKa UIIN
CEpHOM KUCIIOTHI.

Posib BoabI B XuMHM4YecKoil peakuuu. VICTHHHBIE pacTBOpHI.
PacTBopuMOCTh 1 Ki1accu(UKaIMS BEMIECTB 110 ITOMY ITPU3HAKY:
pacTBOpUMBIE, MaJIOPACTBOPUMBIE U HEPACTBOPHMBIE BEIIECTBA.
OJEKTPOIUTHI U HEBIEKTPOJIUTHI. DINEKTPOIUTHIECKAs] UCCOLHALIHS.
KucoTel, OCHOBaHUS 1 COJIU C TOUKHU 3PEHHSI TEOPHH SIEKTPOIIUTHIECKON
JIUCCOILMALINH.

XUMHYECKUE CBOMCTBA BOJbL; B3aUMOJEICTBUE C METAJLIaMU, OCHOBHBIMU
Y KHCJIOTHBIMHU OKCHIIaMHU, Pa3joKeHHe 1 00pa3oBaHKe
KpUCTAJUIOruApaToB. Peakuiuu rufparanuy B OpraHu4eckoil XUMHU.
I'mapoams opraHnvecKHX H HeOPraHudecKux coequHennii. HeoOpaTumepiii
runpoxn3. OOpaTUMBI THAPOIU3 COJCH. [ MAPOIN3 OpraHmYecKx
COEIMHEHUH U €0 MPAKTHYECKOE 3HAYECHHUE IS IOTY4YEeHUS TUAPOIU3HOTO
cIypTa U MbUIa. bruonoruyeckas poiab THIPONIN3A B INIACTHYECKOM U
9HEPreTUIECKOM OOMEHE BEIIECTB M SHEPTHHU B KIICTKE.
OKHCJINTeIbHO—BOCCTAHOBUTE/IbHBIE peakuuu. CTEeHb OKHCICHUS.
Omnpezenenue cTeneHn okuciaeHus no popmyne coenunenus. [lonsarue 06
OKUCIUTECIIbHO-BOCCTAHOBUTECIIbHBIX PCAKIUAX. Oxucnenue u
BOCCTAHOBJICHHE, OKUCIIUTENb 1 BOCCTAHOBUTEb.

DJIeKTPOJIM3. DIEKTPOIU3 KaK OKUCIUTETbHO-BOCCTAHOBUTEIHHBIN
npouecc. JNeKTPOoIN3 paclaaBoB U pacTBOPOB HA IpUMEPE XJIOpHUIa
HaTpus. [IpakTHueckoe NpUMEHEHUE FIEKTPOIN3a. DIEKTPOIUTHUECKOE
M0JTy4YeHHE AIFOMUHUSL.

(MarHus, ITMHKA, JKeJie3a) ¢ COJITHON
KuciioTor. B3anumonerictBue
PacTBOPOB CEPHOI KUCIIOTHI C
pacTBOpaMu THOCYNIb(aTa HATPUS
Pa3IM4YHON KOHLIEHTPALUU U
TeMIeparypsl. Mozeib KUIALETro
ciost. Pasnoxenue nepokcunia
BOJIOPOIA C TOMOUIBIO KAaTaJIM3aTOPa
(oxcuna mapranna (IV)) u xaranassrl
CBIPOTO Msica M CHIPOro KapTodes.
[IprmMeps! HEOOPATUMBIX PEAKIIHIA,
UOYIHX ¢ 00pa30BaHUEM OCalIKa,
rasa win Boabl. B3aumonelcTeue
JINTUS ¥ HaTpus ¢ BoJou. Ilonyuenue
okcuaa gocdopa (V) u pactBopeHune
€ro B BOJIE; UCIIBITAHUE MTOTyYCHHOTO
pactBopa takmycoM. OOpa3isl
Kpucrajoruaparos. Vcneitanue
PacTBOPOB 3JIEKTPOJIUTOB U
HE3JIEKTPOJIUTOB HA MPEIMET
JMCCOLMALIH. 3aBUCUMOCTb CTEIIEH!
AIEKTPOIUTUIECKOMN TUCCOIHALINT
YKCYCHOW KHCIIOTHI OT pa30aBIeHUS
pactBopa. 'mapomnu3 kapouma
KanbpIuA. I 'napomn3 kapOoHaTOB
IIETIOYHBIX METAJUIOB i HUTPATOB
nmHKa win ceuHNa (I11). [omyuenne
mbuia. [Ipocreiinire okucauTensHO-
BOCCTaHOBUTEJIbHBIE PEAKILINH;
B3aMO/ICHICTBHE [IMHKA C COJISTHON
KHCIJIOTOH M XeJie3a C paCTBOPOM
cynbara meau (II). Monens
aJIeKTpomu3epa. Moens
AJIEKTPOIM3HON BaHHBI IS
MTOTyYSHHS ATFOMHUHUS.

maprarna (IV) n
KaTasasbl CbIpOro
kaprodens. 10.
[Tony4yenue Bogopona
B3aUMOJICICTBUEM
KHUCIIOTHI C IIMHKOM. 11.
Pasnuunsle ciyyau
TUJIPOJIA3A COJEH.




Tema 4. BemecrBa m
HX CBOWCTBA

Meramisl. B3anmoseiicTBre MeTaioB ¢ HEMETAJUIaMH (XJIOPOM, Cepoil u
KHACIOpoAoM). BsamMoneiicTBue MIEMOYHBIX M IIEIOYHO3EMETHHBIX
METAJUIOB C BOJOW. DJIEKTPOXUMHUYECKUU pPsJ HANPSHKEHUH METaJlIoB.
BzaumopneiictBue  MeTalJIoOB € pacTBOpaMU  KHUCIOT U COJICH.
AmromuHOTepMUS. B3auMoneiicTBue HATpUsl ¢ 3TaHOJIOM H (HEHOJIOM.
Kopposust metannos. [loHSATHE O XMMHUYECKOM U DJIEKTPOXUMHUYECKOM
Koppo3uu MetaioB. CrHocoObl 3aIUTBl  METAUIOB OT KOPPO3HH.
Hemertannbl. CpaBHUTENbHAS XapaKTEPUCTHKA TaJIOTCHOB KaK Hawmbolee
TUNWYHBIX MpeAcTaBUTeNell HeMmeTauioB. OKUCIUTENbHBIE CBOMCTBA
HEMETAUIOB  (B3aMMOJCHCTBHE C  METallaMH ©  BOJOPOJIOM).
BoccranoButenbHbIe CBOMCTBA HEMETANIOB (B3aUMOJICHCTBUE ¢ Oojiee
ANEKTPOOTPUIATEIEHBIMA ~ HEMETAIDIAMA M CIIOKHBIMH  BEII[ECTBAMHU-
OKHCITHTEIISIMHU).

Kucnorbl HeopraHudyeckne u opranmueckue. Kiaccupukanuss KUcior.
XUMHUUYECKHE CBOMCTBA KHUCIIOT: B3aUMOAECUCTBUE C METAJUIAMU, OKCUJAMHU
METaJUIOB, THAPOKCHIAMH METAJUIOB, COJISIMH, CHUpTaMH (peakuus
srepudukanmu). OcoOble CBOWCTBa a30THOW M KOHICHTPUPOBAHHOM
CcepHOM KHUCJIOTHI.
OcHoBaHusl HeopraHuveckue u opraHuyeckue. OCHOBaHHUA, UX
knaccupukays. XUMUYECKUE CBOWCTBA OCHOBAaHHIA: B3aMMOJCHCTBHE C
KHCIIOTaMM,  KUCJIOTHBIMM  OKCHUAAMM W  COJsIMU.  PasznoxeHue
HEPaCTBOPUMBIX OCHOBaHHUHU.
Cosmm. Krnaccudukamus coneii: cpemHue, KHCIBIE W OCHOBHEIE.
XUMHYECKHE CBOMCTBA COJICH: B3aMMOACHCTBUE C KUCIOTaMH, IISTI0OYaMH,
MeTaiaMu U coisiMu. [IpencraButenu cojie M MX 3HAUYE€HHE. XJIOPHU]T
HaTpUsi, KapOoHAaT Kamblms, ¢ochar Kamblus (CPeaHHE COJIH);
TUApOKapOOHATHl HATPHUS W aMMOHUS (KUCHBIE COJIM); THIPOKCOKApOOHAT

Meau 1) - MaJaxuT (ocHOBHas COJIb).
KauecTBeHHblE peakuuuM Ha XJOpuA-, cyjibdar-, U KapOOHAT-aHUOHBI,
KAaTHOH aMMOHMI, KAaTHOHBI JKenesa 1) u (III).

I'eHeTHyeckass CBSI3b MEXKIY KJIaccaMd  HEOPraHHYeCKMX U
OpraHu4veckux coeauHeHuii. IloHsATHE O TEHETHMYECKOHW CBSI3U U
TEHETUUYECKUX psiaax. ['eHeTHueckuil psn Mmetaya. [ eHeTHuecKuil psij
HeMmeTauia. OcoOOEHHOCTH T€HETHYECKOTO PAa B OPTaHUIECKOH XUMHUH.

Komnexmust 06pa3noB MeTauIoB.
B3aumonelicTBue HaTpuUs U CypbMbI C
XJIOpOM, KeJie3a ¢ cepoil. ['opeHue
MarHus ¥ aJIOMHHUS B KUCIIOPO/IE.
Bzaumoneiicteue
IETI0YHO3EMENBHBIX METAILIOB C
BOZIOM. B3auMopelicteue HaTpus ¢
9TaHOJIOM, ITUHKA C YKCYCHOU
KHUCIIOTON. AJIIOMUHOTEPMHUS.
B3aumonelictBue meau ¢
KOHLIEHTPUPOBAaHHOW a30THOM
KHUCIIOTOM. Pe3ynbraTel KOppo3uun
METAJIOB B 3aBUCHMOCTH OT
ycioBHi ee nmpoTekanus. Kommekuus
00pa3IioB HEMETAJLIOB.
BzaumoneiicTBre XJIOpHOU BOJIBI C
pactBopoM Opomuia (Hoauaa)
kaius. Komnekuus npupoaHbIx
OpraHMYecKux KUcioT. PazbaBneHue
KOHIIEHTPUPOBAaHHOU CEpHOM
KHUCIIOTHL. B3aumopeiicTue
KOHLIEHTPUPOBAHHOW CEPHOMI
KHCJIOTBI C CaXapoM, IIEJUTI0I030H U
Menpro. O6pa3Isl IPUPOITHBIX
MUHEPAJIOB, COIEPKAIINX XJIOPHU/T
HATpus, KapOoHAT Kajblus, pocdar
KaJIBIMS U THAPOKCOKapOOHAT MeIu
(II). OGpa31p! MUILEBBIX TPOAYKTOB,
COZIepIKAIMX THAPOKapOOHATHI
HaTpHsl 1 AaMMOHHUS, UX CIIOCOOHOCTD
K Pa3JIOKEHHIO IPU HarpeBaHHH.
lamenue conbl ykcycom.
KavecTBeHHbBIE peakiuy Ha KaTHOHEI
Y aHHOHEI.

12. WcnpiTanue
pacTBOpPOB KUCIOT,
OCHOBAHHM U coJiei
HHIUKaTopamu. 13.
BsaumopeiictBue
COJISHOM KHCIIOTHI U
pacTBoOpa yKCyCHOMH
KHCJIOTBI C METaJIAMH.
14. B3aumopencTBue
COJISIHOM KHUCIIOTBI U
pacTBopa YKCYCHO
KHCJIOTBI C
OCHOBaHHSIMH. 15.
BzanmopeiicTBue
COJISTHOM KHCJIOTHI K
pacTBOpa YKCYCHOM
KHUCJIOTHI C COJISIMH. 16.
ITonyuenue u cBoiicTBa
HepaCTBOpl/IMI)IX
ocHoBaHui. 17.
Tuaponus XIopuIoB u
aIleTaTOB IEJIOYHBIX
MeTamIoB. 18.
O3HaKOMJIEHHE C
KOJUICKIIMSIMHU: a)
METaIoB; 0)
HEMETaJJIOB; B) KUCJIOT;
I') OCHOBaHHUH; 1)
MHHEPAJIOB ¥
OHMOJIOTHYECKUX
MaTepHAIIOB,
coJlepIKaIIuX
HEKOTOPBIE COJIU.

IIpakTHuecka
s1 padora Ne2.
Pemenne
AKCIEPUMEHTA
BbHBIX 3aJ1a4 Ha
UACHTU(DHUKAIH
1)
OpraHU4eCcKUX
H
HEOpraHU4ecKU
X COEIUHEHUH.







