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Il. ITosicHUTEIBLHAA 3AIMUCKA

Pabouas ImporpamMma pa3pa60TaHa Ha OCHOBAHHUH HOPMATUBHBIX JOKYMCHTOB:

o DyHaamMeHTaNbHOE PO COACPIKAHUS 00pa30BaHUS;

o @enepanbHbINl TOCYAAPCTBEHHBI 00pa30BaTeNbHbIM CTaHAAPT OCHOBHOTO OOIIETO
oOpa3oBaHMsl, YTBEPXACHHBIN TNMpUKa3oM MHHHCTEPCTBA OOpa30BaHUS M HAyKH
Poccuiickoit @eneparuu ot 17 nexadbpst 2010 r. Ne 1897,

o IIpumepnas nporpamma no xumuu B coorercTBuu ¢ PI'OC OOO0;

o Ilporpamma kypca xumuu s 7 kiacca (aBtopel: O.C. Tabpuensn, ['. A.

[Iumapesa), coorBercTBytomas TpedoBanusiMm GI'OC O0O.
Harmnpasnenue nporpaMmbl: €CT€CTBEHHOHAYYHOE

['maBHas 1es1b Kypca - pa3BUBaTh MBIIUICHUE, (GOPMUPYS U MOJACPKUBAS HHTEPEC K
XUMUH, UMEIOIIEH OrpOMHOE MPUKIIATHOE 3HAYEHUE, CIIOCOOCTBOBATh (hOPMHUPOBAHUIO Y
VYaIMXCSl 3HAHUM U YMEHHH, HEOOXOAMMBIX B TOBCEIHEBHOM KU3HH JjIsi 0€30MaCHOTO
oOparlieHus ¢ BEIIeCTBaMH, UCIIOJIb3YEMbIMU B OBITY.
3amaun: oOpazoBaTebHBIC:

— copmupoBaTh NEpPBUYHBIC MPEACTABICHUS O TOHITHUSX: TEJO, BEIIECTBO, MOJICKYJIA,
aTOM, XUMHYECKHM DJIEMCHT;

— MO3HAKOMUTH € MpocCTeiiiel kiaccuukaeid BeniecTs (Mo arperaTHOMYy COCTOSIHUIO,
M0 COCTaBy), C omucaHueM (U3NYECKUX CBOWMCTB 3HAKOMBIX BEIIECTB, ¢ (PU3UYECKUMU
SBJICHUSIMU U XUMAYECKUMU PEAKIIUSIMU;

—c(opMHpOBaTh MPAKTUUECKUE YMEHUS U HABBIKU, HAIPUMEP YMEHHE Pa3ACisaTh CMECH,
WCIIONB3YsS METOJAbl OTCTauBaHUsA, (PUIBTPOBAHUS, BBIIAPUBAHUS, YMEHUS HAOIIOIaTh U
OOBSICHATh XUMUUYECKHUE SIBIICHUS, MPOUCXOSIINE B MPUPOJE, OBITY, TEMOHCTPUPYEMBIE
y4YUTEIEM; YMEHHE paboTaTh C BEIIECTBAMH, BBIOJHATh HECIIOKHBIC XUMHUUECKUE OIIBITHI,
coOJIroaTh paBUjia TEXHUKH 0€30I1aCHOCTH;

— pacmIMpPUTh NPEACTABICHUE YUAIIUXCSA O BAXKHEHMIIMX BELIECTBAX, UX CBOMCTBAX, POJIA B
MIPUPOJE U )KU3HH YEJIOBEKA; — IOKA3aTh CBSI3b XUMHUH C IPYTMMH HayKaMH.
pa3BHUBAIOLINE:

— pa3BUBaTh MMO3HABATEIILHBIE WHTEPECHl U MHTEIJICKTyaJIbHbIE CITOCOOHOCTH B TMPOIIECCE
MIPOBEICHHS] XUMHUYECKOTO DKCIIEPUMEHTA, CAMOCTOSTEILHOCTh MPUOOPETEHUSI 3HAHUM B
COOTBETCTBUM  C  BO3HUKAIOIIMMHU  JKU3HEHHBIMH  TOTPEOHOCTAMH;  y4eOHO-
KOMMYHHKATUBHBIC YMEHUSI;

— HaBBIKM CAMOCTOSITEIbHOW paOOThI; PACIIUPUTH KPYro30p YYalIUuXcsl C MPUBICYCHUEM
JOTIOJTHUTENbHBIX UICTOYHUKOB UHPOPMAIIUK;

— pa3BUBaTh YMEHHE aHAM3UPOBATH MH(OPMAIIUIO, BBIACIATH IIABHOE, UHTEPECHOE.



BOCIIUTATEIbHBIC:
— CHoco0CTBOBAaTh MOHUMAHUI0 HEOOXOIUMOCTH OCPEKHOTO OTHOIICHHS K MPUPOIHBIM OOrarcTBaM, B YaCTHOCTH K BOJHBIM
pecypcawm;

— TIOOMIPATH YMEHHUE CIIYIIATh TOBAPHUIICH, pa3BUBATh HHTEPEC K MMO3HAHUIO; BOCIIUTAHUE YKOJIOTHYECKOMN KYJIbTYPHI.

B cooTBeTCcTBUM € IIJIaHOM BHCYpO‘IHOﬁ ACATCIbHOCTH HA U3YUCHUC KypCa «BBCI[GHI/Ie B XMMHIO» B 7 KJ1acce OTBOOUTCA 34 gacoB

B IO/, | 4ac B HEIEMIO. MporpaMMa pacCYiTaHa Ha y4yalmuxcs B Bo3pacte 13-14 et npoaomKkuTenbHOCTh 3aHATHS cocTaBisieT 40

MUH.
11. O0mas xapakTepucTUKa Kypca BHEYPOUHOM eI TeJIbHOCTH
Y4eOHO-TeMaTHYECKUH IVIAH POrPaMMBbI
Ha 1 roa
Ne HaumenoBanue pa3jaeiio Bcero KosmuecTBo yacos XapakrepucTuka AesareabHocTu yyamuxes (YY)
n/n Hacos Teopus | Ilpakruka
1 XHMHS B IEHTPE €CTECTBO3HAHUSA 11 9 2 PackpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX IIOHATHH «aTOM,

«MOJICKYJIa», «XHUMHYECKHMN QJICMCHT», «IIPOCTOC  BCUICCTBO»,
«CJIOXKHOC  BCUICCTBO», «BAJICHTHOCTB», HCIIOJIB3ys1 3HAKOBYIO
CUCTCMY XUMUMU.

2 MaremaTuka B XUMHHA 9 7 2 BbIUHCIATE OTHOCHUTENIBHYIO MOJIEKYISIPHYI0O M MOJSIPHYIO MacChl
BEILIECTB, @ TAK)XE MAacCOBYK JIOJI0 XHMHYECKOIO DJIEMEHTA B
COEMHEHMSX JJIsl OLICHKH MX MPAKTUYECKON 3HAUUMOCTH.

3 SBneHus, mpoucxoasue ¢ 13 10 3 [IpoBOANTh HECIOXKHBIE XHMHUYECKHWE OMBITHI W HAOMIOJCHHS 3a
BEIIECTBAMH W3MCHCHUSMH CBOWCTB BEIIECTB B MPOIECCe WX IPEBPAIICHUH;
coOnrofaTh MpaBuja TEXHUKU OE30MacHOCTH TIPH TMPOBEACHUU
HAOJTIOJICHUH W ONBITOB. Pazmuyarh 3KCIEPUMEHTAIBHO KHCIOTHI U
mIENOYM, TMONB3YACh HWHAMKATOPAMH, OCO3HaBaTh HEOOXOAMMOCTh
cobmonenns Mep O€30MacHOCTH TMPU OOpAIIeHHH C KUCIOTaMH M
HIEJI0YaMHU.

4 Paccka3bl mo xumuun 1 0 1 YcerpauBath 3 PeKTHBHBIC TPYNTIOBBIE OOCYKIICHHS B 00eCTIeYrBaTh
oOMEH 3HaHMSIMH MEXIy YJIeHaMH TPYMIbl Ui TPUHATUS
2((PEKTUBHBIX COBMECTHBIX PEIICHUIMA




NNJIAHUPYEMBIE PE3YJIBTATHI U3YUEHUSA KYPCA (YY)
JlanHasi mporpamMma paccuMTaHa Ha JIOCTH)KEHHE TpE€X ypoBHeW (IepBOro, BTOPOro U
TPETHEr0) YPOBHEH Pe3yJIbTaTOB:
- NepBbIii ypPOBeHb - MPUOOPETECHUE NIKOJIHHUKOM 0a30BbIX XUMHUYECKHX 3HAHUHN
(BaJIEHTHOCTb, XUMUYECKUHN AJIIEMEHT, SJIEKTPOJIUTHYECKAs TUCCOIMAIIUS U T.1I.)

- BTOpPOH YPOBeHb - TIOJyYEHUE IIKOJbHUKAMH ONbITa pabOThl C peakTHUBaMU
(KkucnoTaMu, mEI04YaMu, COJIIMU U T.1I.)
- TpeTuil YpOBeHb - IIKOJBbHUK CaMOCTOATEIBHO JIEUCTBYET C pEakTUBAaMU H

1a60paTOPHBIM 000PYAOBAaHUEM.

JInyHOCTHBIE YHHBEpPCAJbHbIE YUeOHbIe AelcTBUS

B pamMKkax KOTHUTHBHOTO KOMIIOHEHTA Oy1yT ChOPMUPOBAHBI:

* OPHCHTAIUS B CUCTEME MOPAJILHBIX HOPM M IICHHOCTEH U UX MepapXH3alys, IOHUMaHHE
KOHBEHITMOHAIILHOTO XapaKTepa MOPaJIH;

* OCHOBBI COIMATTFHO-KPUTHIECKOTO MBIIIJICHHS, OPUEHTAITNS B 0COOCHHOCTSX
COIMAJILHBIX OTHOIICHUH W B3aUMOJICHCTBHUH, YCTAHOBIICHUE B3aUMOCBSI3U MEXKITY
OOIIIECTBEHHBIMU H MOJIUTHICCKUMHU COOBITUSIMU;

* OKOJIOTHYECKOE CO3HAHME, IPU3HAHKUE BHICOKOW IIEHHOCTH KH3HH BO BCEX €€
MIPOSIBIICHUSX; 3HAHKE OCHOBHBIX MTPUHIIMIIOB U TIPABUJI OTHOIIIECHUS K TIPUPO/IC; 3HAHUE
OCHOB 3JI0OpPOBOTO 00pa3a )KM3HU U 3I0POBbeCcOEPETaroIiX TEXHOJIOTHIA; TPABHII
MOBE/ICHUS B YPE3BBIYANHBIX CUTYAIIHSX.

* IO3UTHBHAS MOPaJIbHAasl CAMOOLICHKA U MOPAJIbHBIE YYBCTBA — YYBCTBO TOPAOCTH IPH
CJIEIOBAaHUH MOPAJIbHBIM HOPMaM, MEePEKMUBAHUE CThIJIa ¥ BUHBI IPU UX HAPYLICHUU.
MeTanpeaMeTHbIMHU pe3yJIbTATAMU OCBOCHUSI OCHOBHOW 00pa30BaTeIbHOM IPOrpaMMBbI
OCHOBHOI'0 00IIIETO 00pa30BaHUs SBIIAIOTCS: YMEHUE CAMOCTOATENBHO ONPEAEIISTh Len
CBOEro 00y4eHusi, CTaBUTh U GOPMYITHPOBATH ISl ceOst HOBBIE 3a71a4uM B yU&Oe u
II03HABATEJILHOM AESITEIBHOCTH, PAa3BUBATh MOTHUBBI U MHTEPECHI CBOEH NTO3HABATEIBHOM
NEeATEIIBHOCTH.

B pe3ynbraTe 0OCBOEHUS XUMUU 00YyYaIOLIUECs] CMOTYT JOCTUYb CIEAYIOIINX
PeryJsiTUBHBIX Pe3yJIbTATOB:

YYeHHK Hay4YUTCH:

* LIeJIeTI0JIaraHuo, BKIII0UYAsi TOCTAaHOBKY HOBBIX IIeJIel, MpeoOpa3oBaHue MPaKTUYECKOM
3a/1a44 B TIO3HABATENBHYIO;

* CAMOCTOSITEIILHO aHAU3UPOBATh YCIOBHS JOCTHKEHUS LIEJM HA OCHOBE y4€Ta
BBIJICJICHHBIX YUYUTEIEM OPUEHTUPOB JIEHCTBUS B HOBOM Yy4eOHOM MaTepHaie;

* IUIAHUPOBATh MYTHU JOCTHXKECHHUS LICJICH;

* YCTaHABJIMBATH LIEJIEBHIE TPUOPUTETHIL;

* YMETh CAMOCTOSITEIIbHO KOHTPOJIMPOBATh CBOE BPEMSI U YIIPABIIAThH UM;

* IPUHUMATDH PEIICHUS B TPOOIEMHON CUTyallui Ha OCHOBE IIEPErOBOPOB;

* OCYILECTBJIATh KOHCTATUPYIOIIUHI U NPEIBOCXUILAOIINI KOHTPOJIb 110 PE3YJIbTATy U 110
Croco0y IeWCTBUA; aKTyaJIbHbII KOHTPOJb Ha YPOBHE MPOU3BOIHHOTO BHUMAHUS;

* aJIEKBaTHO CAMOCTOSITEIHO OLEHUBATH MPABUJILHOCTh BBINOJIHEHUS AEHCTBUA U
BHOCHUTH HEOOXO/IMMbIE KOPPEKTHUBBI B UCTIOJTHEHHE KaK B KOHIIE IEUCTBUSA, TaK U 1O XOAY
€ro peanusanuu;



* OCHOBAM IMPOTHO3UPOBAHUS KaK MPEeABUICHUS OyAyIINX COOBITHIA U Pa3BUTHS MpoOIlecca.
VY4eHUK MOoITyduT BO3MOKHOCTD HAYYUTHCS:

* CAMOCTOSITEILHO CTABUTH HOBBIC YUEOHBIC 1I€JIU U 33]1a4H;

* IOCTPOCHUIO )KM3HEHHBIX MJIAHOB BO BPEMEHHOM MEPCIIEKTHUBE;

* [IpY TUIAHUPOBAHUM TOCTHHKEHHUS 1I€JIe CaMOCTOSITENIBHO, TTOJIHO U aJIEKBATHO
YUUTBHIBATH YCIOBUS M CPEJCTBA UX IOCTHKCHUS;

* BBIJICTISITh AIbTEPHATUBHBIE CITIOCOOBI IOCTHXKEHUS 11€JIU U BBIOMpATh Hauboiee
s¢dheKkTuBHBIN c10cO0;

* OCHOBAM CaMOPETYJISIIUU B Y4eOHOM U MMO3HABATEIBHOMN JAESITETLHOCTH B (hopMe
OCO3HAHHOTO YIIPABJICHUSI CBOMM IOBEJCHUEM U ACSITEIbHOCTHIO, HAIIPaBJICHHOMN Ha
JOCTUKEHHE MTOCTABIICHHBIX IICJICH;

* OCYIIECTBIISTH MO3HABATEIBHYIO PEIICKCHIO B OTHOIIEHUH JACUCTBUMN MO PEIICHUIO
y4eOHBIX U MIO3HABATEIHHBIX 33/1a4;

* aJICKBaTHO OLIEHUBATh OOBEKTUBHYIO TPYAHOCTh KaK Mepy (aKTUYECKOTO WU
IPEIOJIaraéMOro Pacxo/ia pecypcoB Ha pelIeHUE 3a]auu;

* aJICKBaTHO OLIEHUBATh CBOM BO3MOKHOCTH JIOCTHKEHUS LIEIH ONPEAEIEHHON CI0KHOCTU
B PA3JIMYHBIX CEepax CaMOCTOSITETbHON NS TEIbHOCTH;

* OCHOBAaM CaMOPETYJISILUU 3MOLMOHATIBHBIX COCTOSHUM;

* IpUJIaraTh BOJIEBBIE YCUIIUS U MPEOI0JIEBATh TPYJHOCTU U MPENSATCTBUS HA ITyTH
JTOCTUKEHHUS LIETeH.

KoMMyHuKaTHBHBIE YHUBeEpPcaibHble yueOHbIe 1elcTBUSA

YYeHHUK Hay4YUTCH:

* YYUTHIBATh Pa3HbIE MHEHHS U CTPEMUTHCS K KOOPIUHAIIMH Pa3IMYHbIX MO3UINI B
COTPYJIHUYECTBE;

* opMyIMpPOBATH COOCTBEHHOE MHEHUE U MO3UIMIO0, ApTYMEHTUPOBATH U
KOOPIMHHUPOBATH €€ ¢ O3UIMSIMH MApTHEPOB B COTPYTHUIECTBE MTPH BHIPAOOTKE 0OIIETO
pEIIEHUsI B COBMECTHOM JI€ITEIbHOCTH;

* YCTaHABJIMBATh U CPAaBHUBATh Pa3HbI€ TOUKH 3PEHUS, IPEKIEC YeM IPUHUMATh PEIICHUS
U JIeNaTh BHIOOD;

* apryMEHTHPOBATh CBOIO TOUKY 3pEHUS, CIIOPUTh U OTCTauBaTh CBOIO MO3UIIMIO HE
BpaXJ1Ie€OHBIM JJIs1 OTIIOHEHTOB 00pa3oMm;

* 33/1aBaTh BOIPOCHI, HECOOXOAUMBIE AJIs OpraHU3aIi COOCTBEHHOM 1eATEIbHOCTH U
COTPYAHUYECTBA C NAPTHEPOM;

* OCYIIECTBIIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHHUUECTBE HEOOXOANMYIO
B3aMMOIIOMOIIIb;

* aJICKBaTHO HCIIOJIH30BATh PEYb sl INITAHUPOBAHUS M PETYISIIINK CBOCH EATEIbHOCTH;
* aJICKBaTHO HCIIOJIH30BAaTh PEUYEBBIC CPEICTBA JIJISl PEIICHHSI Pa3IMIHbIX
KOMMYHHKATHUBHBIX 33/1a4; BJIaI€Th YCTHON M MMCbMEHHOW PEUbl0; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE BhICKa3bIBAHUE,

* OPraHU30BBIBATh U IUIAHUPOBATH YU€OHOE COTPYIHUYECTBO C YUUTEIIEM U
CBEPCTHUKAMH, OTIPEACINIATD e U (YHKIIUN YIaCTHUKOB, CIIOCOOBI B3aUMOCHCTBYS,
MJTAHUPOBATh 001IMe CIOCOObI pabOTHI;

* OCYIIECTBIISITh KOHTPOJIb, KOPPEKIIHIO, OLIEHKY eHCTBUI MapTHEPA, yMETh yOeXKAaTh;



* paboTaTh B rpyIe — yCTaHABINBAaTh paboure OTHOLEHHS, 3)()EKTUBHO COTPYIHUYATD
U CII0COOCTBOBATh MPOAYKTUBHOM KOONIEPALMU; HHTETPUPOBATHCS B IPYIIITY CBEPCTHUKOB
U CTPOUTH IIPOJYKTUBHOE B3aUMOJIEHCTBUE CO CBEPCTHUKAMHU U B3POCIIBIMU;
ITo3naBaTe/bHbIE YHMBePCAJIbHbIE YUeOHbIE JeHCTBUSA

VY4eHUK Hay4YUTCA:

* OCHOBaM peaJIn3aliy IPOEKTHO-UCCIEA0BATEIbCKON e TENbHOCTH;

* IPOBOJUTH HAOIIOAEHNUE U SKCIIEPUMEHT MO PyKOBOJICTBOM YUMTEJIS;

* OCYIIECTBIIATH PACIIMPEHHBIN MOUCK HH()OPMAIIMU C UCTIOIH30BAaHUEM PECYPCOB
oubnunorek u MHTepHeTa;

* CO371aBaTh U MPEoOPa30BBIBATh MOJIETH M CXEMBI I PEIICHUS 3a/1a4;

* OCYIIECTBJIATH BBIOOP Hanbosee 3(hPEeKTUBHBIX CIIOCOOOB peIIeHUs 3a/1a4 B
3aBHCHMOCTH OT KOHKPETHBIX YCIIOBUH;

* TaBaTh OTMPEACIICHUE TOHATHUSIM;

* YCTaHABJIMBATh IPUUNHHO-CJICICTBEHHBIE CBSI3U;

* OCYILIECTBIISATH JJOTUYECKYIO ONEPALIMIO0 YCTAHOBICHUS POIOBUAOBBIX OTHOUICHUIH,
OTpaHUYEHUE MOHATUS;

* 0000111aTh NOHATHS — OCYIIECTBIISATH JJOTMUECKYIO OIEPAIUIO IEPEX0/1a OT BUIAOBBIX
MPU3HAKOB K POJOBOMY MOHATHIO, OT IOHATHUS C MEHBIIUM O0BEMOM K MOHSTHIO C
0O0IBIINM 00BEMOM;

* OCYILIECTBIIATh CPAaBHEHHUE U KJIACCU(PUKALIMIO, CAMOCTOSITENIbHO BBIOMpPast OCHOBAHUS U
KPUTEPUU JJIs yKa3aHHBIX JIOTHUECKUX OTEPaIIHii;

* CTPOUTH KJIACCU(PHUKAIIMIO HA OCHOBE TUXOTOMHYECKOTO JCNIEHUS (Ha OCHOBE
OTpULIAHHUA);

* CTPOUTBH JIOTHUECKOE PACCy’KIEHHE, BKIIIOUAIOIee YCTAHOBICHNE TIPUINHHO-
CJICJICTBEHHBIX CBS3CH;

* O0BSCHATD SIBJICHUS, IPOIIECCHI, CBSI3U M OTHOIICHMUSI, BBISIBIIIEMBIEC B X0O/1€
UCCIJIETOBAHMS.

JIMarHOCTHKA Pe3yJbTATUBHOCTH Pa0OThI 110 MporpamMmme:
* MPaKTHYECKUE padOTHI;
*CaMOCTOSITEIILHBIE PA0OTHI;
*Oecepl.

IV. Conepxanue padoveil nporpaMmbl

7 kaacc (34 4.)

Tema 1. Xumus B ueHtpe ecrecrpo3Hanus (11 1)
Xumus kak yacme ecmecmeosnanus. Ilpeomem xumuu. XUMUSA-4aCThb €CTECTBO3HAHMS.

Hayku o mnpupome: ¢usuka, xumwusi, Ouomorust u rteorpadus. I[lomoxurenbHoe u
OTpHUIIATEITLHOE BO3/CHCTBUE YEIIOBEKA HA IPUPOTY.



IIpenmer xumuu. Tena u BemiecTBa. CBOMCTBAa BEIIECTB KaK HMX HWHIWBHAYyaJbHbIC
npu3Haku. CBOKCTBA BENIECTB KaK OCHOBA UX ITPUMEHEHHS.

Memoowvl uzyuenuss ecmecmeosznanus. HabOmoneHue Kak OCHOBHOM METOJ] TO3HAHUS
OKPYXKAIOIIET0 MHUpa. YCJIOBHUS TpOBeAeHUs HaOmomeHus. [wmmore3a . DKCIIEPUMEHT.
BriBoa. Jlaboparopust u o6opyaoBanue. CTpOoeHHE TIAMEHHU.

Mooenuposanue. Mogenb , moaenupoBanue. OCOOEHHOCTH MOJAEIUPOBaHUS B (DU3UKE,
reorpaduu, Ouonoruu. Monenu B ¢usuke. OnekrpodopHas MamuHa. Mojenu B
ouonornu. buonormdeckne Mmyispku. ['eorpadudeckue momenn. Monaenu B XHMHH:
npeaMeTHBIE (MOJE aToMa, MOJIEKYJI, XUMUYECKUX U TMPOMBIIIJICHHBIX MTPOU3BOJICTB) U
3HAKOBBIE (XUMUYECKUE CUMBOJIBI, XUMUYECKUE (DOPMYIIBI U YPaBHEHUS).

Xumuueckas 3naxu u ¢popmynvl. XUMHUUYECKUU 3JIEMEHT. XHUMHUYECKHe 3Haku.. HMx
0003HaueHue , MpOoU3HOUIeHHEe. XUMHUeckue popMyibl. [IpocTeie U cnoKHbIE BEUIECTBA.
Nupekcsl 1 K03 (HUIMEHTHI. KAYECTBEHHBIN U KOJIMYECTBEHHBIN COCTAB BEIIECTBA.

Xumus u gusuxa. YHUBEPCATbHBIA XapaKTep IMOJOKEHUNA MOJEKYISIPHO-KUHETHYECKOM
teopuu. [IoHATUS «aToM», «MoneKyna», «uoH». CTpoeHue BemiecTBa. Kpucramimyeckoe
coCcTOsiHME BemecTBa. Kpucrtaimuyeckue pemeTkd TBepAblX BemecTB. Juddysus.
bpoyHoBckoe nBmxkeHue. BemecTBa MOJEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.

Aepecamnvie cocmosanus eewjecmeg. lloHsATHE O arperaTHOM COCTOSIHUM BEIECTBA.
["a3000pa3Hble, XUAKUE W TBepJble BemiecTBa. AMopdHbie BemiecTBa. Duznueckue u
XUMUYECKUE SIBIICHHUSI.

Xumus u ceocpagus. ctpoenne 3eMid: siApo, MaHTHs, Kopa. Jlurochepa. Munepansl u
rOpHbIE OPOAbl. MarmMaTu4ecKkue U 0caZouHble (OpraHM4YeCKUe U HEOPraHUYECKHUe, B TOM
YHCJI€ U TOPIOYNE) TOPOIBI.

Xumus u oOuonocus. XUMHUYECKHM COCTaB >KMBOM KIIETKH: HeopraHuyeckue (Bojga H
MUHEpaJIbHBIE COJIM) U OpraHuveckue (OeNKH, KUPBI, YIICBOIbI, BATAMUHBI) BEIIECCTBA.
buonorudeckast pojib BoAbI B )KHUBOM KieTke. DoTocuHTe3. Xiaopodmmi. buonorndyeckoe
3HAUYCHHUE IKUPOB, OEIKOB, HJPUPHBIX Macel, VrieBOAOB © BUTAMHUHOB IS
KHU3HEJCITETIbHOCTH OPTaHU3MOB.

Kauecmeennvie peaxyuu 6 xumuu. KauecTBeHHble peaknuu. PacriozHaBaHue BEIIECTB C
MOMOIIIbIO KAY€CTBEHHBIX PeaKIMid. AHATIUTUYECKUN curHai . OnpenensemMoe BEUEeCTBO U
PEAKTHUB Ha HETO.

JMemonctpanuul. Komtekius pa3nuuubix Ten win Gororpaduii Tedn U3 aTlOMUAHUS IS
WJUTIOCTPALUH UAEU «CBOMCTBA — IMPUMEHEHUE.

2- YuebHoe 000pyI0BaHKE, UCTIOIb3YEeMOe MPU U3ydeHUU (PU3UKHU, OMOJIOTHH, Teorpadun
U XUMUH.



3. DnextpodopHas mamuHa B JedcTBuHU. ['eorpaduueckue mozpenu (rnodyc, Kapra).
buonornueckue monenu (MyJsDKM OPraHOB M CHCTEM OPraHOB PACTEHHM, KHUBOTHBIX H
yenoBeka). Dusnueckue W XUMHUYECKHE MOJIEIM aTOMOB, MOJIEKYJ BEIIECTB M HX
KPUCTAJTUYECKUX PEIICTOK.

4. O0OBeMHBIE U IAPOCTEPKHEBBIE MOJEIN MOJEKYJ BOJbI, YTJIEKHCIOIO U CEPHHUCTOIO
ra3oB, METaHa.

5. O6p8,3HI>I TBCPABIX BCIICCTB KPUCTAJNIMICCKOIO CTPOCHUA. MOI[CJ'II/I KPUCTAJNIMYCCKHUX
PCUICTOK.

6. Tpu arperaTHbIX cCOCTOSIHUSI BOJbl. KOJUIEKIMS KPUCTAUIMYECKUX U aMOP(HBIX
BEIIECTB U N3N U3 HUX.

7. Konnexiys MUHEpanoB (Ja3ypyT, KOPYHI, XaJIIbKOTUPUT, (DITFOOPUT, TAJIHT).

8. Komnekuusi TOpHBIX mopon (IpaHUT, pa3ivdHble (POPMBI KajlblUTa - MEJ, Mpamop,
W3BECTHSK).

9. Komnnekius roprounx uckonaeMbix (HeTh, KAMEHHBIN YTOJIb, CJIAHIIBI, TOPD).
JleMOHCTpallHOHHBbIE IKCIIEPUMEHTbI .

1. Hayuynoe naOmtoaenue u ero onucanue. M3yuenue cTpoeHus miiaMeHu

2. CiupToBast SKCTPAKIUS XJIOPO(UIIIa U3 3eTEHBIX JTUCTHEB.

3.»llepennBanue « yraeKHCIIOro ra3a B CTakaH Ha ypaBHOBEIICHHBIX BECAX.

4. KauecTBeHHas peakuus Ha Kuciaopo. KauecTBeHHas peakius Ha YIJI€KUCIIbIN ras3..
JlabopaTopHbIe ONbITHI.

l.PacripocTpanenus 3anaxa OJI€KOJIOHA , yXOB WM J€30/I0paHTa KaK MPOLECC AbIXaHHUS.
2. Habmronenre OpOoyHOBCKOTO ABUKEHUS YACTHUEK YEPHOU TYIIIH 10T MUKPOCKOTIOM.
3. Iudgdy3us nepmaHranara Kajaus B )KeJaTUHE.

4. OOHapy>xeHue d3(UPHBIX Macell B alleIbCUHOBOM KOPKE.

5. 3ydeHune rpaHnuTa ¢ MOMOIIBIO YBEIUYUTEIIBHOTO CTEKIIA.

6.00Hapy>xeHue cofiep>KaHus BOJbI B PACTEHUHU

7.. OGHapyKeHHe KHIpa B CeMEHaX MOJCOTHEYHHUKA U TPEIIKOTO Opexa.



8.00HapyKeHHE KpaxMaja B MIIICHUYHO MYKE.

9. BzaumoeiicTBre aCKOPOMHOBOM KUCIIOTHI C HOJIOM.
10.IIpogyBaHue BBIIBIXaEMOTO BO3AyXa YEPE3 U3BECTKOBYIO BOJY.
11.00HapyxeHrue U3BeCTKOBOM BOJIbI CPE/IA PA3JIMUHBIX BEIIECTB.
JlomamiHHue ONBITHI.

1. M3roTtoBieHune MOJENe MOJIEKYJI XUMUYECKUX BEUIECTB U3 MJIACTHUIIMHA.
2. Nuddysus caxapa B Boje.

3. OmbITHI C MyCTOM 3aKPBITON MJIACTUKOBON OYTHUIKOM.

4. OOHapyXeHHe Kpaxmalia B MIPOIyKTax MUTaHUSI.

IIpakTnueckass padora 1. 3HAKOMCTBO ¢ JabopaTopHbIM oOopymoBaHueM. [lpaBuia
0€30IacHOCTH MPU PadOTEe B XMMUYECKOM KabuHeTe (J1abopatopun).

IIpakTuyeckas pa6ora 2. HaGmronenue 3a ropsiei cBedoil. YCTpoOHCTBO M padoTa
CIIUPTOBKH.

Tema 2.
MartemaTuka B xumuu (9 4)

OmuocumenbHble amomMHas u MoaeKynapHas maccol. OTHOCUTENIbHAs aTOMHasi Macca
anemeHTa. MonekynsapHas wMacca. OmnpenesieHue OTHOCUTEIBHOM aTOMHON MaccChl
XUMUYECKUX 2JIEMEHTOB 10 nepuoandeckoi taonuie J.M.Menneneesa. Haxoxaenue no
(dhopmyIie BemiecTBa OTHOCUTEIBHONW MOJEKYISIPHOM MacChl Kak CyMMBbI OTHOCHUTEJIbHBIX
ATOMHBIX MacC, COCTABJISIIOIIMX BEIIECTBO XMMHUYCCKHUX DJIEMEHTOB.

Maccosas O0onsi xumuuecko2o snemenma 8 Ci0MCHOM eeujecmee. IIoHITHE O MaccOBOM
noie -(W) XMMHYECKOrO 3JEMEHTa B CJIOXKHOM BEIISCTBE M €€ pacdeT mo (GopmyJe
BEIILIECTBA.

Yucmoie sewyecmea u cmecu. Yuctoie BemectBa. Cmecu . ['ereporeHHble 1 TOMOTEHHBIE
cmecu. ['azoo0pasHbie (BO3AYyX, MPUPOAHBIM Ta3), >KUAKUE (HEPTh) M TBEpAbIE CMECU
(ropHBIE TOPOABI, KyJTWHAPHBIE CMECH, CHHTETUYECKHE MOIOIIINE CPEICTBA).

Obvemuas 0ons komnonenma 2a3o6ou cmecu. OnpeneneHne oObeMHOM 10H Ta3a (¢) B
cmecu.. CoctaB BO3lyXa M MPUPOIHOTO ra3a. Pacyer o0beMa KOMIIOHEHTA Ta30BOM cMecH
0 ero 00BEMHOM J0J1e, U Ha00OPOT.

Maccosas oons sewecmsa 6 pacmeope. Ilonstue o maccoBoit mosie (W) BeliecTBa B
pactBope. PacTBOopuTens W pacTBOPEHHOE BEHIECTBO. Pacyer macchl pacTBOPEHHOIO
BEILIECTBA 10 MACCE PacTBOPA U MACCOBOM J10JI€ PACTBOPEHHOTO BEILIECTBA .



Maccosas oonst npumeceu. IloHsITHE O YHCTOM BEIIECTBE U NpuMecH. MaccoBast 1oiist (W)
npuMecd B oOpaslie ucxoaHoro BemiecTBa. (OCHOBHOE BemlecTBo. Pacuer wmacchl
OCHOBHOT'O BEIIECTBA IO MAcce BEILECTBA, COAECPIKAIIETO ONPEAEIICHHYI0 MACCOBYIO JTOIIO
IIPUMECEH..

JleMmoHcTpanum.

1. Konneknuu pa3iudHbIX BHIOB Mpamopa W M3AeNuil (WM WIUTFOCTPAITUN W3/ISITHIA)
U3 HETO.

2. CMech peuHOTO M CaxapHOTO MecKa U UX pa3JieiCHHe.

3. Komnekuus «HedTb u HEPTEIPOTYKTHI.

4. Komneknusi OBITOBBIX cMecel (KyJMHAapHbIE CMECH, CHUHTETUYECKHE MOIOLIUE
CpelCTBa, AMITyHH, HAITUTKU | JIP.).

5. lmarpamma coctaBa atmocepHoro Bo3ayxa. Jlmarpamma cocraBa MPUPOIHOTO
rasa.

6. Komneknus «MuHepansl W TOPHBIC MOPOBI»(00pa3Isl BEIIECTB U MAaTEpPHAJIOB,
COJIEpIKaIINX OMPEACTICHHYIO JIOJII0 PUMECEH).

JomamnHuii onbIT. 1. M3ydeHue coctaBa HEKOTOPHIX OBITOBBIX M (papManeBTUUECKUX
MIpEnapaToB, COACPKALINX ONPEACICHHYIO JOJIIO IPUMECEH, IO UX ITHKETKaM.

IIpakTnyeckass padora 3 I[IpuroroBieHue pacTBOpa € 3aJaHHOM MacCOBOM JAOJEU
PacTBOPEHHOIO BEILIECTBA.

Tema 3.
SBnenusi, mpoucxoasiue ¢ Benecramu (13 1)

Pa3zoenenue cmeceii. cnocoObl paszleneHuss cMeced M OYMCTKE BemecTB. Hekoropbie
npocTeiiiye crnocoObl pa3eneHnus CMECel: MpoceuBaHue, pa3elieHne cMecel MopoIlKa
’KeJie3a U Cepbl, OTCTauBaHUE, IEKaHTAIMs, IIEHTPU(PYTUPOBAHUE, pa3/ieNIeHUE C TTIOMOIIBIO
JICNTUTENIbHON BOPOHKH, (GuibTpoBaHue. DuibTpoBaHue B jabopaTopuu, OBITY U Ha
npousBojcTBe. Dunbrpar. Ancopomus. Ilomsarme 00 aacopObiuu U afacopOCHTax.
AKTUBUPOBAHHBIA YTOJIb KaK BaXXHEHIIIHNI aicOpOCHT. Y CTpOHCTBO IPOTHUBOTa3a.

Jucmunnayus umu nepeconka . JIUCTHIUIALMSA KaK IMPOLECC BBIACICHUS BELIECTBA W3
KUJIKOU cMmecH. JlucTriiipoBaHHas Boja U o0iacTu ee npumeHeHus. [leperonka HedTu.
Hedrenponykrsl. ®pakimoHHas TMeperoHkKa >KUIKOro Bo3ayxa. Kpucrammmzauusa u
BbINIApUBaHUE B Jaboparopuu (KpUcTauiM3aTtopbl W (QapopoBble 4YalIKK AJis
BBIITAPUBAHUSA) U IPUPOJIE.

Xumuueckue peaxyuu. Ycnosus npomexkawmusi U NPeKpawjeHuss XUMUYECKUX peaxyuil.
[ToHsiTHE O XUMHYECKOM peakliy Kak Mpollecce MPEeBpaIlieHs] OJHUX BEIECTB B IPYyTHUE.
CompukocHoBeHUE (KOHTAaKT) BelecTtB, HarpeBanue. Karanuzartop. Wuruburop.
VYnpaBieHue peakusiMyu ropeHusl.



Hpu3HaKu XUMUYECKUX peakuud. HN3meHeHue IBCTA, BBLINIAACHUC OCaAKa, paCTBOPCHHUC
ocCaJlKa, BBIICICHHUC I'a3a, ITIOABJIICHHU 3allaXad, BBIACIICHUC HJIN ITOTJIOIICHUC TCIIJIOTHI.

HMemoncrpanun. 1.Ounptp [lorra. Boponka broxnepa. YcranoBka st GUILTpOBaHUS
1OJT BAKYYMOM.

2. PecnimpatopHble MacKH U MapJieBbIE MOBSA3KU.

3. [IpoTuBoras u €ero yCTpomucTRBO.

4. Komnexkuust «HedTb 1 HEPTEIPOIYKTHD».

JleMOHCTpPallHOHHbIE IKCIIEPUMEHTHI.

1. Pa3nenenne cmecn NOPOIIKOB CEPHI U KeIe3a.

2. Paznenenne cMecH NMOPOIIKOB CEPHI U IECKa.

3. Pa3genenne cMecH BOJBI U PACTUTENBHOIO MACJIa ¢ IOMOILBIO IETUTEIBHON BOPOHKH.

4. TlonyyeHne IUCTUIUIMPOBAHHOW BOABI C MOMOILBIO JaOOPATOPHOM YCTAaHOBKU JIsi
IIEPETrOHKH KHUJIKOCTEM.

5. . Pa3nenenune cMecu nepMaHraHata u AMXpoMara Kajaus CliocoOOM KpHUCTaUIM3alHH.
6. . B3anmonenicTBrE MOPOIIKOB XKENE3a U CEPhl IPU HATPEBAHUU.

7. Ilony4yeHue yriieKUCIIOro ra3a B3auMoJIeHCTBUEM MpaMopa ¢ KUCIOTOM U OOHApYKEeHHe
€ro ¢ TOMOULIBIO U3BECTKOBOM BOJIBI.

8. . Karamutmdeckoe pasnokeHHWE MEPOKCHAa BOJIOpPOAa (KaTauu3arop — JHOKCHUJ
Maprasiia).

9.00Hapy>keHHe pacTBOPA MIEIOYHU C TIOMOIIBIO0 HHIUKATOPA.

10. BzammopeicTBie pacTBOpPOB TNEpMaHraHaTa M JUXpoMara Kajlusg C PacTBOPOM
cylb(uTa HaTpUS.

11. BzaumoeiicTBre pacTBOpa MepMaHraHaTa Kajus ¢ aCKOPOMHOBON KHUCIOTOM.
12.B3anmoneiicTBrUE XJI0pHUIa JKeJe3a C )KEJITOW KPOBSIHOM COJIbIO U TUAPOKCUIOM HATPHUSI.
13.B3anmoeiicTBue rugpokcua xeseza(3) ¢ CoNISTHOM KUCIOTOM.

JlaGopaTopHbIe ONBITHI.

1. AncopOuusi KyKypy3HbIMH MaJIOYKAMHU MAPOB MaXy4nX BEIECTB.



2. W3ydeHue ycTpoiCTBa 3aKUTAIIKU U €€ TNITAMEHH.
JloMaliHu i IKCIIEPUMEHT.

Paznenenue cmecu Cyxoro MoJI0Ka U pe4HOTO IECKa.

OrtcranBaHue B3BECU OPOIIKA JIJI1 YUCTKU MOCY/IbI B BOJIEC U €€ JICKaHTaIlUsl.
AncopOItist aKTHBUPOBAHHBIM YTJIEM KPACSAIIUX BEIIECTB METICH-KOJIBI.
PactBopenue B Bojie Tabnetku actiupuna YIICA.

[IpuroToBieHnE N3BECTKOBOM BOJABI U OIBITHI C HEM.

N3yuenne cocraBaCMC

ok wdE

IIpakTuuyeckas padora 4 (ToOManIHUN YKCTIEPUMEHT). BrIpanuBanue KpUCTAIIOB COJH.
IpakTnueckas padora 5. O4ncTKa MOBAPEHHOU COJIN.

IpakTuyeckas padora 6 (momanrHuii SxciepuMeHT). Kopposus Mmetaios.

Tema 4.

Paccka3bl mo xumuu (1 9)

Yuenuueckasn wxongpepenyus «Bwioaiowuecs pycckue yuemvie-xumuxuy. JKu3Hb U
nesrenbHocTh M. B. JlomonocoBa, /1. . Menneneea, A. M. bytiepoa u npyrux
OTEUECTBEHHBIX U 3apYOEKHBIX YUEHBIX (110 BBIOOPY yUaIIUXCS)

Koukypc coobwenuti yuawuxcs «Moe nrobumoe eewecmeoy. OTKPBHITHE, TOTyYCHHUE U
3HAYCHUE BHIOPAHHBIX YUAIIUMHUCS BEIIECTB.

Koukypc yuenuueckux npoexmoe. WccnegoBaHusi B 00JaCTH XUMUYECKUX PEAKIUN:
(oTOCHHTE3, TOPEHHE U MEJJIEHHOE OKUCIIEHUE, KOPPO3Us METAJUIOB U CIOCOOBI 3aIUThI
OT Hee, APYTrue peakiuu, BBIOpaHHbIC YUAIIUMHUCS.

KAJIEHJAAPHO - TEMATHYECKOE IINTAHUPOBAHUE

IInanoBBIEC CPOKH MPOXOKICHHUS

Ne Yacel yueOHOrO
HaunmenoBanue pasjaeia u Tem
n/n BpEeMEHH
ILnan. ‘ DakT.
XUMUSA B HEHTPE ECTECTBO3HAHMUSI - 11y.
1 XuMUs Kak 4yacTh ecTecTBo3HaHud. [Ipeamer 1
XUMHAHU
9 HabmroneHue 1 skcriepuMeHT Kak METOIbI 1
W3YUYEHHsI €CTECTBO3HAHMSI 1 XUMUHU
I1.P. Nel 3nakomcTBO ¢ 1a00paTOPHBIM 1
3 obopynoBanueM. [IpaBuna TeXHUKH
0e30MacHOCTH
4 [1.P.Ne2 HaGmroneHue 3a ropsimiei cBeqoi. 1
YcTpoiicTBO U paboTa CIUPTOBKU
5 MonenupoBanue 1




6 XUMHUYECKUE 3HAKU U (OPMYITBI 1
7 Xumus 1 hU3HKa 1
8 ArperatHbie COCTOSIHHSI BEIIECTB 1
9 Xumus 1 reorpadust 1
10 XuMus 1 OHONOTHS 1
11 KauecTBeHHBIC peakliii B XUMHH 1
MATEMATHUKA B XUMHUMH -9 u.
12 | OtHOCHTENBPHBIC ATOMHASL M MOJICKYJIsIpHas Macchl | 1
13 | MaccoBas 107151 3JIeMEHTa B CJI0’KHOM BEIIECTBE 1
14 | YucTsle BelecTra U CMecH 1
15 | O0OBeMHas 1o ra3a B CMECH 1
16 | MaccoBas 101151 BEIIECTBA B pacTBOpE 1
[IpaxTuueckas padora Ne 3. [Ipurorosienue 1
17 | pacTBOpa c 3aJaHHON MaccoOBOM J10yel
pPacTBOPEHHOTO BEIIECTBA
18 | MaccoBas 1011 mpuMecei 1
19 Pemenne 3ama4 u ynpaxxHeHuH 110 TemMe 1
«MatemaTiKa B XUMHUK»
20 | Ena u xumus 1
I11. ABJIEHUSA, TIPOUCXOIAIIUE C BEHHECTBAMM -13 u.
21 | Pa3nenenue cmeceit 1
22 | dunpTpoBaHue 1
23 | AncopOuus 1
24 | Jluctumisus 1
OO6cyxeHue pe3yabTaToB MpaKkTU4Ieckon padoter | 1
25 | Ne4 BpipamuBanue KpUCTAIUIOB COH (JIOMAITHHHA
OIBIT)
2% HpaKTI/IHGCIfaSI pabota Ne 5. «Ouncrka 1
MTOBapEHHOM COoMm»
27 Xnmuueckue peakuuu. [Tosropenne: 1
OTHOCHTENbHASI ATOMHASI U MOJICKYJISIpHAs MACCHI
8 [Ipu3naku xumudeckux peakuui. IloBTopenne: 1
MaccoBast 10Jisl 2JIeMEHTa B CII0)KHOM BEIIECTBE.
OO6cy>kaeHne pe3ylbTaToB IpakTUYeckoil padoTsr | 1
29 | Ne 6 «M3yuenue npoiiecca KOPpO3UH KeIe3a»
(IoMaIIHUM OTIBIT)
O06001enre u akTyan3anus 3HaHUH 10 TeMe 1
30 | «SBneHus, MPO UCXOAIINE C BEIIECTBAMU.
IToBTOpeHME: ArperaTHble COCTOSTHUS
31 | Bunsl paznenenus cmeceit 1
30 O06001enre 1 akTyan3anus 3HaHUH 10 TeMe 1
«SIBNEeHUS, PO UCXOMSIINE C BEIIECTBAMI.
33 | KauecTBeHHbIE peaKINH B XUMUHU 1
PACCKA3bI IO XUMHUU -14.
34 Yuenuueckas KoHpepeHnus «Brinatonuecs 1

PYCCKHE YUECHBIE-XUMUKH

V1. YueOHO-MeTOANYECKOE H MATEPUATbHO-TEXHUYECKOE o0ecneyeHue Kypca

Y4yeOHO-MEeTOANYECKHIT KOMILJICKC:




1.

2.

3.

laopuensu = O.C.  Ilporpamma  kypca xumuum s 8-11  kiaccos
ob1eo0pa3oBateNbHBIX yupexaeHuii.— M.: Jlpoda, 2013.

labpuensn O.C. Xumwus. Bpognsii kypc. 7 knacc: yue6. Ilocobue/ O.C.
I"abpuensn, U.I'. Octpoymos, A.K. Axne6unun. — M.: Ilpoda, 2013.

Nabpuensa O.C. Meroaudeckoe mnocodue K mponeaeBtuyeckomy kypcy O.C.
['abpuensna, U.I'. OctpoymoBa, A.K. Axnebununa «Xumusi. BBoguwiii kypc. 7
kjaccey»: metonuueckoe nocobue/ O.C. N'abpuensu, I'.A. [lunapesa. — M.: [Ipoda

JlonoJIHUTENbHAS TUTEPATYPA U1 YUYCHUKA U YUUTEIA

1.

2.

AmukOepoBa JI. FO. 3anumarensHas xumusa: Kaura mnsg ywammxcs, ydurteneil u
pomuteneit. — M.: ACT-TTPECC, 1999.

AmukGepoBa JI. 0., Pykxk H. C. [lone3nas xumusi: 3amaum U uctopud. — M.:
Hpoda, 2005.

bynsiueBa H. B. B mupe ko6, nnu [loromcTBO 01HOTO 1My3bIps. // XUMHS B LIKOJIE.
—1997. — Ne 3. — C. 70 — 72.

I'ypeBuu A. E., Hcaes . A., Ilontaxk JI. C. ®Pusumka. Xumpusa. 5—6 Ki.
Mertoauueckoe nocooue. — M.: [Ipoda, 1995.

3aropckuit B. B. Oruun noremnsie. deliepBepk: HCTOPUs, TEOPUS, MPaKTUKa. — M.:
[xona um. A. H. Koamoroposa «Camoo0OpazoBanuey, 2000.

3aHUMaTeIbHbIE ONBITHI C BELIECTBAMHU BOKPYT HAC: WILIOCTPUPOBAHHOE MOCOOME
JUIS IIKOJIbHUKOB, U3y4YalOIUX €CTECTBO3HAHNUE, XUMUIO, dKOJI0rHuio / ABT.-cocT. H.
B. I'py3nesa, B. H. JlaBpoBa, A. I'. MypasseB. — CII16.: Kpucmac, 2003.



