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HOACHUTEJBHAS 3AIIUCKA
Hanpagsiennocts nporpammbl. CoriiacHo TpeboBanusiM @eniepalibHOTO CTaHJapTa OCHOBHOTO
o0u1ero o0pa3oBaHus, U3y4€HUE IKOJIBHOIO Kypca XUMUU KaK COCTABIISAIOIIEH IPEIMETHON
obnactu "EctecTBeHHOHAYYHBIC MPEIMETHI", HAIIpaBJICHO HAa oOecTieueHre OPMUPOBAHUS
LIEJIOCTHOW HAyYHOW KapTUHBI MUpa U BOCIIMTAHUS OTBETCTBEHHOI'O U OEPEKHOI0 OTHOLIEHUS K
oKpyxaroliei cpene. [Ipeamer npeanonaraeT oBiajeHue yqaliuMHUC MEeXIIPEIMETHBIM
aHAJIM30M Pa3IMYHBIX cep )KU3HU YeToBeKa. JlaHHast JOMmoTHUTEIbHas 00pa3oBaTeIbHas
porpaMMa, UCIoib3ys JeATeIbHOCTHBINA MOIX0/] B 00y4eHHH, CIOCOOCTBYET OoJjiee rIy0OKOMY
U3YUYEHHIO Kypca XMMHUU U MTO3BOJISIET YUAIIUMCS OBJIA/IETh YMEHUAMHU (OPMYIHPOBATH
TUIOTE3bl, KOHCTPYUPOBATH U MOJICTUPOBATH XUMUUYECKHE MPOLIECCHI; CONIOCTABIATh
HKCIIEPUMEHTAIbHBIE U TEOPETHUECKUE 3HAHUS C OOBEKTUBHBIMU PEATUSMH KU3HH; OLICHUBATh
MOJIy4YEHHBIE PE3YJIbTAThl, TOHUMAs [TOCTOSHHBIH MTPOLIECC BOIIOLUN HAYYHOT'O 3HAHUS, YTO B
KOHEYHOM HTOT€ CIIOCOOCTBYET CaMOOOPa30BAHUIO U CAMOPA3BUTHIO YUALITHXCS.

YMeHne onpeneisiTh XMMUYeCKHe KOMIIOHEHTHI B OKPY>KaOIIeM MUPE SBIISETCS OJTHUM U3
NoKa3aresel ypoBHS Pa3BUTUS XUMUYECKOTO MBIIIIEHUS IIKOJbHUKOB, IITyOHHBI U MOJTHOTHI
YCBOGHHUS UMHU y4eOHOT0 MaTepuaia, HaIUYusl HaBBIKOB IPUMEHEHHS MPUOOPETEHHBIX 3HAHUN B
HOBBIX cuTyanusx. [Ipouecc onpenenenys BKIOYAaET COYETaHHE TEOPETUIECKOI0 MaTepuara,
MPEyCMOTPEHHOTO IPOrPaMMOiA, C YMEHHUSIMHU JIOTHYECKH CBS3bIBATH BOSAMHO OTEIbHbBIE
XUMHUYECKHE SBJICHUS U (aKThl, YTO CTUMYJIUPYET OoJjiee yriayOIeHHOe U3yUYEeHUE TEOPETUUECKUX
BOIIPOCOB U MPAKTHYECKUX 3HAHUH Kypca XUMUU. BMecTe ¢ TeM yMeHue onpeaensiTh
XUMHUUYECKYIO CTOPOHY OKPY>KAIOILKX MPOLIECCOB TOMOXKET OPUEHTHUPOBATH MPOLIECC O0yUEHUs
Ha «30HY OJIMKaiIIero pa3BUTHA» YUCHHKA, pa3BUBasl €0 JMYHOCTHBIE, METAIlPeIMETHBIEC U
IpEMETHBIC PE3YNIbTaThl, CIIOCOOCTBYSI MPO(HECCHOHATEHOMY CaMOOTIPEACICHHIO.

HoBu3zHa nporpaMMbl 3aK1I04a€TCsl B BO3MOXKHOCTH M3yUYEHHS YYaIllUMUCS HOBBIX T€M, HE
paccMaTpuBaeMbIX IPOrpaMMOil IpeAMeTa, a UMEHHO MO3BOJISIET CTPOUTH 00YUYEHHE yJaluXxcs
KJIACCOB C YYETOM MAaKCHUMaJIbHOTO MPUOIMKEHHS TPeIMeTa XUMUU K IPAKTHUECKOH CTOPOHE
KHU3HH, K TOMY, C UM YYallHecs CTAJIKUBAIOTCS KaKIblH 1€Hb B OBITY.

Iean nporpaMmsbl:
CDOpMPIpOBaHI/Ie C€CTCCTBCHHO - HAYYHOT'O MUPOBO33PCHHM A IKOJBbHUKOB.
O3HakoMIIeHHE ¢ 00bEKTaMU U SBJICHUSIMHU MaT€pUaIbHOIO MHpa.
Pacmmpenue kpyroszopa, MCIOIb30BaHUE PA3IMYHBIX METOJIOB MO3HAHUS IPUPO/IBI.
dopMHUpPOBaHUE TPOEKTHO — UCCIIEOBATEIbCKUX KOMIETEHIIUH 00ydaronmnxcs.
3agayamMH IpOrpaMMBbl SIBJISIFOTCS CIEAYIOLIHE:

1. ChopMupoBaTh yCTOMUMBEINA O3HABATENBHBIN HHTEPEC K MPEAMETY XUMHUU:

. MOJTOTOBUTH YYaIlIMXCsl K U3y4YEHUIO y4eOHOro mpeiMeTa XUMus B 8 Kilacce;

° Pa3BUTHL T11O03HABATCIIBHBIC HWHTCPECHI W HHTCIIICKTYAJIBHBIC CHOCOOHOCTH B
IpolLecce MPOBEACHNUS XUMUYECKOTO SKCIIEPUMEHTA, CAMOCTOSATEIbHOCTh IPUOOPETEHNS 3HAHUI
B COOTBETCTBHH C BO3HUKAIOIMMHU KU3HEHHBIMH MTOTPEOHOCTAMU;

. dbopMHUpOBaTh yMEHUS HAOMIOAaTh H  OOBICHATH XHUMHYECKHE SIBIICHUA,
MIPOUCXOSAIINE B IPUPOJIC, OBITY, IEMOHCTPUPYEMBIC YUUTEIIEM;
. dbopMupoBath yMeHHE pabOTaTh C BEHIECTBAMM, BBIMIOIHATH HECIOXKHBIC

XMMHUYECKHE OIBITHI, COOIOIATh paBHiia TEXHUKH O€3011aCHOCTH;

2. Pa3BuBaTh UCCIIEIOBATENHCKAE U TBOPUESCKHE CIIOCOOHOCTH YYAIHXCS:

J (GopMUpOBaTH YMEHHE BBIMOJIHATH H TPAMOTHO O(OPMIISITH UCCIIETIOBATEIBCKYIO
pabory;

° q)OpMy.]'II/IpOBaTB oCJIb U 3aJa4u UCCICAOBaHUA, BBIABUI'aTh I'MIIOTE3Y, BBIACIIATH
npobieMy, 0OBbEKT M MPEAMET HCCIIeNOBaHHs, COCTABIAThH IUIAH JCHCTBHH M KOPPEKTHPOBAThH
ero;

. JIeJTaTh BBIBOJIBI M 3aKITIOUCHNS, aHATU3UPYS MIPOJICIIAaHHYIO padoTy.

3. ®opmupoBaTh HHHOPMAITIOHHO-KOMMYHHKAIIMOHHYIO TPAMOTHOCTb:



. pa3BUBaTh YMEHHSI CaMOCTOSITETbHO WCKaTh, OTOMpPATh, aHAIH3UPOBATH,
NpEJCTaBIsATh, IMepeAaBaTb HHGOPMAIUIO, HUCIONIB3YS COBPEMEHHbIE WH(GOPMAIMOHHbBIE
TEXHOJIOTHH;

J COBEpIICHCTBOBATh TEXHUYECKHE YMEHHS M HaBBIKM pabOTHI C MporpaMmmamu 1o
CO3/IaHHIO TECTOBBIX U rpapuuecKkux 0ObEKTOB, TOKYMEHTOB, IIpe3eHTaIil, PUIBEMOB.

4. BocnuThIBaTh 3KOJIOTMYECKYIO TPAMOTHOCTD:

J dbopMUpOBaTH YMEHHS MPOTHO3UPOBATH BO3MOYKHBIE MOCIIEICTBUS ACSITEIbHOCTU
yelloBeKa i JOCTHKEHHsS Oe30MacHOCTH, KaK COOCTBEHHOH J>KM3HENESTENbHOCTH, TaK U
0€30MacCHOCTH OKPY KaIOLIEH cpeapl;

J dbopMupoBaTh yMeHHsS OOECHEUUTh JIMYHYIO HKOJIOIMYECKYyr0 Oe30MacHOCTb,
Jienas MpaBUIIbHBIN BHIOOP CpPEeld OTPOMHOTO KOJIMYECTBA HOBBIX XMMHUECKHA CHHTE3UPOBAHHBIX
BEUIECTB, a TaK K€ OLEHUBAaTh peEKjaMy, COJEp)Kallyl0 I[0J4ac JIOKHBIE CBEIEHHUS s
NOTPEOUTENS WM MPOTHUBOPEYAIYI0O OCHOBHBIM 3aKOHAM €CTECTBEHHO - HAYUHBIX JUCIMILINH.

Pabouass mporpamma peanusyercs Ha ocHoBe YMK, CO34aHHOTO TOJ PYKOBOJICTBOM
O.C. I'abpuensana u yueOHuka «Xumus. BBoanslii kypc. 7 knace» // Xumusa. Beogusiit kype. 7
KJ1acc
I'a6puensu O.C., Octpoymos WN.I'., Axne6unun A K. 7-e uzn., crep. - M.: 2013. - 160 c. //
Pabowass mporpamMmma BHEYpOUHOW JIESTETHHOCTH s 7 Kjacca  SIBISIETCS
MPOMNEACBTHUECKUM KYpCOM, MpeaycMaTpuBaeT U3ydeHue XuMuu B o0béme 35 dacoB B rog, 1
yac B Henemo. KanenaapHo-reMaTuieckoe IIaHUpOBaHKUE COCTaBIIEHO Ha 35 yaca.

PE3YJBbTATHI OCBOEHHUS KYPCA BHEYPOUHOMH JEATEJIbHOCTH

JInuyHOCTHBIE

B IICHHOCTHO-OPUEHTAIIMOHHON cepe — YyBCTBO TOPJOCTH 32 POCCUUCKYI0 XMMHUYECKYIO
HayKy, TYMaHU3M, OTHOIICHHE K TPYAYy, UEICyCTPEMIIEHHOCTh; (HOPMHUPOBAHHE IIEHHOCTH
3I0pOBOTO M 0e30mMacHOro o0paza IKH3HU; YCBOCHHME TIPAaBHJ HHAWBHUIYaTbHOTO U
KOJJIEKTUBHOT'O 0€30MacHOTo IIOBECACHUS B quSBBIqaﬁHBIX CUTyalluiIX, YIpOXKarolluX KU3HHU U
37I0POBBIO JIIOJCH;

B TPYIOBOH cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBHIOOpY JanbHeiIel oOpa3oBaTelbHOU
TPaeKTOPHH;
B IO3HABATENbHOM (KOTHUTHBHOM, WHTEJUIEKTyallbHOW) cepe — yMEHHE YNpaBiiTh CBOEH

MO3HABATEIIBHOW  JIEITENbHOCTHI0.  (DOPMHUPOBAHME OCHOB  DKOJOTHYECKOH  KYJIBTYPHI,
COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO DKOJOTMYECKOTO MBIIUIEHUS, PAa3BUTHE OIBITA
9KOJIOTHUYECKH OPUEHTUPOBAHHOUN pPe(dIECKCHUBHO- OICHOYHON M MPAKTUYECKOH NEATETLHOCTH B
JKU3HECHHBIX CUTYalHsX;

MeranpeamerHble

YMEHHE CaMOCTOSITEIILHO OMPENEISATh IEM CBOEro OOydYeHHsI, CTaBUTh U (POPMyIHUpPOBATH IS
ceOst HOBBIC 3a7auM B yu&0e U MO3HABATENBHOMN NIESATENBHOCTH, PA3BUBATh MOTHUBBI M MHTEPECHI
CBOEH IM0-3HABATEILHOM JICSITEIbHOCTH,

YMEHHE CAMOCTOSATEIBHO IIAHUPOBATH MYTH JOCTHKCHHUS IIEJICH, B TOM YHCIIe aIbTePHATHBHBIC,
OCO3HAaHHO BBIOMpaTh Hanboee d(HpPeKTUBHBIC CIIOCOOBI pelIeHrs YYeOHBIX U MO3HABATEILHBIX
3a/1a4; YMEHHE COOTHOCHTHh CBOU JCHCTBUS C TUIAHMUPYEMBIMH PE3YyJIbTaTaMH, OCYIIECTBIITH
KOHTPOJIb CBOCH MESATEILHOCTH B TPOIECCE OCTHKEHHUsS Pe3yNbTaTa, OMPEeNeisTh CIOCOOBI
JIEHCTBHUI B paMKax MPEJIOKEHHBIX YCIOBUN M TPEOOBaHMI, KOPPEKTUPOBATh CBOU JACHCTBUS B
COOTBETCTBUU C U3MEHSIOLICHCS CUTYaLUEH;



YMEHHE OIICHMBATh MPABHJILHOCTH BBHITIOJHEHHS y4eOHOW 3a7add, COOCTBEHHBIE BO3MOXXHOCTHU
€€ pelleHUs;

BJIaJICHUE OCHOBAMHM CaMOKOHTPOJIS, CAMOOIICHKH, MPUHSATHUS PEHICHUH W OCYIIECTBICHHS
OCO3HAHHOTO BBIOOpA B yUeOHOH M MMO3HABATEIHLHOU JCSITEILHOCTH,

YMEHUE  ONpeAeisATb IOHATUSA, CO3/JaBaTh  OOOOILIEHMs, YCTAHABIMBATh  AHAJIOIHH,
KJIaccu(pUIMpoBaTh, CaMOCTOSITEIBHO BBHIOMPATh OCHOBAHUS U KPUTEPUU Ul KIACCHU(PHUKAIIH,
YCTaHABIUBATh  I[IPUYUHHO-CIIEACTBEHHBIC CBA3U, CTPOUTb JIOTHYECKOE  PaACCYXKICHHUE,
YMO3aK/II04eHNe (MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUHN) U JIENIaTh BBIBOJIBI;

YMCHHUC CO31aBaTb, IPUMCHATH U Hp606p330BBIBaTB 3HaKW WU CHUMBOJIbI, MOJACIN N CXCMbI JJIA
peIICHUA y‘ie6HBIX M ITIO3HAaBaTCJIbHBIX 3a41a4,

YMCHHUEC OPraHUu30BbIBATH yT-I€6HOC COTPYAHUYCCTBO U COBMCCTHYIO ACATCIBHOCTD C YUUTCIICM U
CBCPCTHHUKAMU,

paboTaTh MHAMBUYyalIbHO U B IPYIIE: HAXOJUTh O0Ilee pelIeHre U pa3penarb KOH(PIUKTH Ha
OCHOBE COIIACOBAHMS MO3ULMN U y4€Ta HUHTEPECOB;

dopmMynupoBaTh, AapryMEHTUPOBaTb M OTCTauBaTb CBOE MHEHHE, YMEHHE OCO3HaHHO
HCIIOJIB30BaTh PEYEBBIE CPEICTBA B COOTBETCTBHM C 33]a4€il KOMMYHMKALMM JUISl BBIPAXKCHUS
CBOMX 4YYBCTB, MbICJIEHl U NOTpeOHOCTEH; MJIAHUPOBAHUS U PETYJSLMU CBOCH N1EATENBHOCTH;
BJIQJICHUE YCTHOM U IMCBMEHHOM PEYbI0, MOHOJIOTUYECKON KOHTEKCTHON PEYbIO;

dbopMHUpOBaHHE W PA3BUTHE KOMIIETEHTHOCTH B OOJACTH HCHOJb30BaHUA HWH()OPMAIIMOHHO-
KOMMYHUKALMOHHBIX TEXHOJIOTUH;

dbopMUpOBaHHE U pPa3BUTUE SKOJIOTMYECKOIO MBIIUIEHUS, YMEHHE NpPHUMEHSTh €ro B
[IO3HABATENIbHOM, ~KOMMYHUKAaTHUBHOM, COLMAIBHOW MpakTHKE U  HpodecCHOHaIbHOM
OpHEHTALINH.

IIpeameTHbie
B nmo3naBarenbHOM chepe:

JlaBaTh ONPEIEICHUSA M3YYCHHBIX IIOHATHH: «XUMHYECKHUH DJIEMEHT», «aTOM», «UOHM,
«MOJIEKYJIa», «IIPOCTBIE U CIIOKHBIE BEILECTBA», «BELIECTBO», «XMMHYECKas (opMmyiay,
«OTHOCUTENbHAs aTOMHAas Macca», «OTHOCHUTENIbHAs MOJEKYJIApHas Macca», «BaJCHTHOCTBHY,
«CTENEHb OKHUCIEHUS», «KPUCTAUINYECKAs PEUIETKa», «OKCHIB», «KHCIIOTBI», «OCHOBAaHHUSI»,
«conm», «aM(OTEepHOCThY, KUHIAUKATOP», «IEPUOIUNYECKUN 3aKOH», «IIepHOoANYecKas TabInIay,
«HA30TONBI»Y, «XUMHYECKAs CBSA3bY, «DIIEKTPOOTPHULATEIBLHOCTE», «XHMHUYECKAsl PpPEaKIHs»,
«XMMHMYECKOE YpAaBHEHUE», «TECHETHYECKass CBA3b», «OKUCICHUE», «BOCCTAHOBIICHHEY,
«QIEKTPOIUTHYECKAS JUCCOLMALINY, «CKOpOCTh XUMHYECKON peakIMm»;0nncaTh
JIEMOHCTPALIMOHHBIE U CAMOCTOSITEIBLHO IPOBEACHHBIE XUMUUECKUE DKCIIEPUMEHTBI; OIUCHIBAThH
Y pa3jinyaTh U3yYEHHBIE KJIACCHI HEOPTaHNYECKUX COCUHEHNM, POCTHIE U CJIOKHBIE BEIECTBA,
XUMHUYECKHE PEeaKIMU; KiIacCu(UIUpoBaTh U3y4eHHbIE OOBEKTHl U SIBICHUS; JeaTh BBIBOJBI U
YMO3aKJII0UEeHUS U3 HaOMIOIeHN ), N3YUEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEN, MPOTHO3UPOBATh
CBOMCTBAa HEU3YYEHHBIX BEIIECTB I10 AHAJIIOTMM CO CBOMCTBAMHU H3YYECHHBIX; CTPYKTYPHUPOBATh
M3YYEHHBII MaTepuall U XUMHUYECKYyl0 HH(GOpMalMIo, MOJYYEHHYIO M3 APYTUX HCTOYHHKOB,
MOJIEJTMPOBATh CTPOEHHUE ATOMOB DJIEMEHTOB 1-3 1eproJ0B, CTPOEHUE MPOCTHIX MOJIEKYIT,

B 1mneHHOCTHO — OpHWEHTAIMOHHOW cdepe: aHAIM3UPOBaTh W OIEHWUBATH TOCIEACTBUS IS
OKpYXKaroliel cpenbl OBITOBOW W TPOU3BOJCTBECHHOW ACSITENLHOCTH YENIOBEKA, CBS3AHHOU C
nepepaboTKo# BemiecTB; B TpymnoBoii chepe: MpOBOAUTh XUMUUYECKHIN SKCIIEPUMEHT;

B cdepe OezomacHOCTH KU3HEAESITENBHOCTU: OKa3bIBaTh MEPBYIO MOMOUIL MPU OTPABICHUSX,
0’KOTax M JIPYTUX TPaBMax, CBA3aHHBIX C BELIECTBAMH U JJa0OPATOPHBIM 000PYJOBAHUEM.



COJIEP)KAHUE TEM KYPCA BHEYPOYHOU JEATEJBLHOCTH

Ne | Coneprxanue kypca Kon- | ®opma opranusanuu | Buael nesareapsHOCTH
n/m BO
4acoB
InaBa 1. XumusnB | 11 Jlexuun
LeHTpPe eCTeCTBO3HAHUA becenpt Onpenensrsb MOHATUS
XuMHSL  KaKk ~ 4acTh Pacckas «aTomy, «MOJIEKYJa»,
ecrectBo3Hanus.  lIpeamer Habmonenus «XUMUYECKUH  DIIEMEHT,
XUMUU. XHMHSI — 4YacTb MopenupoBanue «BEIIECTBO»,  «CIO0XKHOE
€CTECTBO3HAHMUA. IIpakTuKyMBI BEILIECTBOY, «CBOMCTBA
B3anMooTHOLIEHN YenoBeKa JlaGoparopHble BelecT».CpaBHEHUE
U OKpYXalILero  Mupa. 3aHSATUS BeuiecTtB. Kiaccubukanus
[Ipeamer XUMUHU. [Ipe3entanuu BeniecTB. OOBSACHATh
dusnyeckue Tea u CamocrosiTenbHbIC SIBJICHUS «HAOIIOJICHUE» U
BEILIECTBA. CaoiicTBa paboThI «3KcnepumeHT». Ha3piBaTh
BELIECTB. [Ipumenenue JuctanuronHoe nabopaTtopHoe
BEIIECTB HAa OCHOBE UX oOydeHue: JeKun, | obopyaoBaHHe,
CBOMCTB. paboThl Haj Heo0xoIuMoe npu
Habmonenue u MIPOEKTaMHU. W3y4YEHUU
OKCIEPUMEHT KaK METOJIbI NuauBuayanbHbIe xumun.OnpeneneHue
W3y4YEHUsl €CTECTBO3HAHUA U paboThI 10 TeMe MOHATUI «MOJIEKYJIay,
xumun. HabOmiogenue Kkak Pa6ota co «muhdy3us»,
OCHOBHOM METOJ IO3HaHUS CIIPaBOYHBIM U «OpOyHOBCKOE
OKPY’KaI0ILEro MUpa. SHIEKJIONEANYECKUM | IBUKEHUE, «aToM»,
Ycnosus MIPOBEICHUS MaTepuaioM «HOHY, BEIECTBA
Ha0JII0/IeHNUS. I'unoresa. Maremarnyeckas MOJIEKYJIIPHOT O
OKCIIEpUMEHT. BriBon. 00paboTKa JaHHBIX | CTPOCHUSY, «BelllecTBa
Crpoenue IJIAMEHHU. Hcnons3oBanue HEMOJIEKYJIIPHOTO
JlaGopatopus u JIOTIOJIHUTETIbHOM CTPOEHHUSI. OOBSICHATH
o0opyioBaHueE. JIUTEpaTyphl COCTaB BELIECTB
MonenupoBanue. MOJIEKYJIIPHOTO u
Mopnenb,  MoJenIUpOBaHHUE. HEMOJIEKYJIIPHOTO
OcoGenHoctu Mo- cTpoeHus.OOBACHATHIIOHS
JeNnMpoBaHus B Treorpaduu, TUS «Ka4ueCTBEHHbBIE
¢usuke, Ouonoruu. Mogenu peaKuumny, «PEAKTHUB.

B Owonormu.  MyJspKH.
Moaenu B buzuke.
DnextpodopHas MallInHa.
l'eorpaduueckue  mojenu.
XuMHUYECKue MOJIEIIN:

MpeMeTHbIe (MOJETU aToMa,

MOJICKYII, XUMHUYCCKUX nu
MMPOMBIINIJIICHHBIX
HpOI/I3BOIlCTB), 3HAKOBEIC,

NI CHUMBOJIBHBIC (CI/IMBOHI)I

3JIEMEHTOB, bopmyb
BEIIIECTB, yYpaBHEHHUSI
peaKIiuii).

XUMHUYECKUE 3HAKU U
(hOpMYyITBI. XUMHYECKUN

CpaBHI/IBaTL BCIICCTBA.




JJIEMEHT. XnuMuyeckue
3Haku. Mx  o0Oo3HaucHue,
NPOU3HOIICHHE. XUMUYECKUE
¢dopmynsl BemecTB. IIpocTeie
U CIOXKHBIC  BEIIEeCTBa.
Wupekcsl 1 KO3 QHUIUEHTHI.

KauecTBeHHEBIN U
KOJIMUECTBEHHBIN COCTaB
BEIIECTBA.

Xumus u  (usHKa.
YHuUBepcanbHBIA  XapakTep
IIOJIOKEHUH  MOJIEKYJISIPHO-

KHHETHUYECKON TEOPHH.
IlousTus «aToM»,
«MOJIEKYJIay, «UOH».
Crpoenue BELIECTBA.

Kpucrammmueckoe cocTosiHue
BemecTBa. Kpucraumueckue
pEIIeTKH TBEPJABIX BEIICCTB.
Huddysus. BpoyHoBckoe

NIBIDKCHHUE. BemectBa
MOJIEKYJISIPHOTO u
HEMOJICKYJIIPHOTO CTPOCHHSI.
ArperaTtHblie

COCTOSIHHSI BEIIECTB.
[TonsTre 06 arperaTHom co-
CTOSTHUH BEIIECTBA.
dusndyeckue U XUMUYECKUE
SIBJICHHUSI. l'azoobpasnbie,
KUIKUE u TBEp/bIE
BEIIECTBA. AmopdHbIe
BEILIECTBA.

Xumusi U reorpadus.
Crpoenne 3emnm:  d1po,
MaHTus, kopa. Jlurocdepa.
Munepainsl u TOpHBIE
nopojabl. MarmaTtuyeckue u
0ca-JJ0YHbIE
(HeopraHuveckue u
OpraHUYecKue, B TOM YHUCIIE U
rOpIOYHe) MOPO/IbI.

Xumus u OHOJOTHS.
XUMUYECKUN COCTaB KUBOU
KJIETKH: HEOPTraHUYECKHE
(BOIa ¥ MUHEPATHHBIE COJIH)
u  opranmueckue (Oemku,
KHUPBI, YTIIEBO/IbI, BUTAMUHBI)
BellecTBa.  buonornueckas
POJIb BOJBI B JKUBOM KIIETKE.
®otocunTe3.  XIOpohuiLI.
buonornueckoe 3HAYCHHE
KHUPOB, OEIKOB, APUPHBIX




Macel, YTJIEBOJIOB u
BUTaMHHOB JUIST
JKH3HEACATENLHOCTH
OpraHU3MOB.

KauecTBeHnnble
peakiumn B XHAMUH.
KauecTBeHHEbIE peaKIuu.
Pacno3naBanue BEIIECTB C
ITOMOIIILIO KayeCTBEHHBIX
peakuuii.  AHaAIMTHYECKUUN
CHTHaJ. Omnpenensemoe
BEILIECTBO U PEAKTUB HA HETO.

I'nasa 2.
MaTtemMaTuKa B XMMHH
OTHOCHUTENLHBIE
aTOMHasT W  MOJIEKYJIApHas
MAaccChl. OTHOCHUTENLHAA
aToMHasT Macca DdJIEMEHTa.
MonexyisapHas Mmacca.
Onpenenenue
OTHOCHUTEIBbHOM aTOMHOM
MacCchl XMMHYECKHMX  DJIe-
MeHTOB 1o Tabmune J[. U.
MenneneeBa. HaxoxneHue
OTHOCHUTEJIBHOU
MOJIEKYJIIPHOM ~ Macchl 1O

dbopmyne  BemecTBa  Kak
CYMMBI OTHOCHUTEIbHBIX
ATOMHBIX Mmacc,
COCTaBJISIOIINX BEIICCTBO
XAMUYECKHUX DJIEMEHTOB.
MaccoBas JOJIs
dJIEMEHTAa B CJI0KHOM
BEIIECTBE. Ilonsatue 0
MacCOBOM J0JIe XMMHYECKOTO
dJIeMEHTa B CJIOKHOM
BEILIECTBE M €€ pacyeT Io
bopmyne BEIIECTBA.
Haxoxaenne bopMyIbI
BEIIECTBA 110  3HAYEHUIM
MacCCOBBIX JOJIeH

00pa3yromux ero 3JIEMEHTOB
(I7st IByX4acoBOTO U3YYEHHS
Kypca).

YucTthle BemecTBa u
cMmecu. UYwmcThle BeIecTBa.

Cmecu. T'ereporeHHele U
TOMOTCHHBIC CMECH.
I"azo06pazubie (BO3YX,

MPUPOIHBINA  Ta3), >KUIKUE
(HedTh), TBEpOBIE CMECH

JucranumonHoe
oOydeHue: JeKIuH,
paboThHI HAL
MPOEKTaMHU.
Jlexuuu

becennr

Pacckas
Ha0nronenus
MoaenupoBanue
IIpakTuKy™mBI
JlaGoparopHble
3aHSATHS
[Ipe3enTanuu
CamocrosiTenbHbIe
paboThI
NuauBuayanbHbIe
paboTHI IO TEME
Pa6ora co
CIIPaBOYHBIM U
SHUEKJIONEANYECKUM
MaTepuaioM
MaremaTnueckas
00paboTKka JaHHBIX
Ucnonp3oBanue
JIOTIOJTHUTEIIBHO
MuHH TPOEKTHI

Onpenenenue TTOHSTHS
«MaccoBas oA dJIEMEHTa
B CIIO)KHOM BCIIECCTBEY.
Brruucnenue MaccoBOM
JIOJIM BJIEMCHTA B CJI0KHOM
BeniecTBe.OnpenesneHue

MMOHSATHH «UYUCTHIC
BCILIECTBAY, «CMECH.
OOBICHATD MOHATHUS
«TOMOT€HHBIE CMECH» H
«TETEPOTECHHBIE  CMECH.
CocTaBisiTh  JIOTMYECKYIO
LETIOYKY HOHATHH:
«pusnueckoe  Temo» - -
«Martepuamy -
«BemnectBo».PaboTa c
1a00pPaTOPHBIM

obopynoBanueM. ['0TOBUTH
pacTBOp  C  3aJaHHOU
MaccoBOW JOJIEH IyTeM

pacTBOpEHUS
paccUMTaHHOM Macchbl
TBEPJAOrO  BEIIECTBA B

OTpeIeICHHOMOOBEMEBO/]
b1.OMIpesiesieHne  TOHSTHS
«maccoBas JIOJISt
npuMmecei». Beruucienue
MAacCOBOM TpUMeECeil.




(ropHBIE  TOPOXBI,  KYJIH-
HapHbBIE cMecHu u
CUHTETHYECKHE MOIOIIIKE
CpelcTBa).

OObeMHas a0is rasa
B cmecu. Omnpenenenue
o0beMHON JOJAM rasza B
CMECH. Cocras
atMocepHOoro BoO3AyXxa U
npupogHoro rasa. Pacuer
o0beMa J10JIM ra3a B CMECH I10
ero o0beMy U Ha00OPOT.

MaccoBas 0TI
BEIIeCTBA B pacTBope.
MaccoBasi 1ons BellecTBa B

pactBope. Konuenrpanus.
PactBoputens u
pacTBOpEHHOE BEIIECTBO.
Pacuer Macchl

pPacTBOPEHHOI'O BEIIECTBA I10
Macce pacTBOpa U MacCOBOIA

JloJie PacTBOPEHHOTO
BCIIIECTBA.

MaccosBas OIS
MIPUMECEH. [TonsaTHe 0
YUCTOM BEIIECTBE U IMpHU-
MECH. Maccosas JIOJIS
IpUMeECH B oOpasue
HCXOJIHOTO BEIIIECTRA.

OcHoBHOE BemiecTBO. Pacuer
MacCCbl OCHOBHOTI'O B€IICCTBa

1o Macce BCIICCTBA,
COACPIKAIICTO
OIIPECACIICHHYTO MacCcCOBYIO

JTOJTO TIPUMECEH.

I'nama 3. SIBjenns,
npoucxoasiume ¢
BellleCTBAMU

Paznenenne cmecen.
Crioco0bl pazneneHust cMece
u OUYHCTKA BEILIECTB.
Hekortopsie IpoCTeNIne
CHOCOOBI  pa3fieNieHust CcMe-
cen: IIPOCEUBAHHUE,
paszaeneHue cMecen
MOPOIITKOB Keje3a M Cephl,
OTCTaMBaHWE, JICKAHTAaIUA,
eHTpudyrupoBaHue,
paszzeneHue ¢ MOMOIIbBIO
NEJIUTEILHONU BOPOHKH,
(buIbTpOBAHME.

10

Jlexkmun

becennl

Pacckas
Habnronenus
MoaenupoBanne
[IpakTuKyMBI
JlaGopaTopHbie
3aHATHA
[Ipe3enTanuu
JIucTaHITMOHHOE
o0ydJeHue: JeKINH,
paboThI HaT
MIPOCKTaMH.
CaMoCTOSTEILHBIC
paboThI
NunuBuyansHbie

Onpenenenue HOHATHH
«pazjeieHnuey, «OYUCTKay,
«IPOCEUBAHUE,
«OTCTaNBaHUE,
«IeKaHTaIs»,
HEeHTPU(YTUPOBAHUEY,
«ancopoums».OnpeneneHu
e MMOHSATHH
«TUCTHIUISALIHSY,
CKPUCTAILTU3ALITAS,
«TeperoHKa HehTH».
CpaBHUBaTh JaHHBIC
npouecchl.  OmnpenerneHue
MMOHSATHH «XUMUYECKUE

pEaKIum», «KaTaIu3aTopy.
OOBSCHATD YCIIOBHS
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OunbTpOBAHUE B
nabopatopun, OBITY W Ha
npousBojcTBe. [lonsite o
¢bunbTpare. AncopOrus.
[Tonsatue 006 amcopOuuu u
azcopOeHTax.
AKTHUBUPOBAHHBIA YroJib Kak
BaOKHEHIIINN aJIcopOeHT.
YcrpolicTBO MpOTUBOTA3a.
Juctunnsamnus, U
MepPEeroHKa. Juctumsiuust
(meperonka) Kak Tpolecc
BBIICJICHUS  BEIlleCTBA U3
KUJKON cMmecH. uctuimmpo-
BaHHas BoJa U oOjacTu ee
MIPUMCHCHHSIL.
Kpucrannuzamnus WIH
BEITIAPUBAHHUE.
Kpucrammmsauuss u  BbIna-
puBanue B  Jaboparopuu
(KpucTamIU3aTOphI u
dapdopoBble  UalIKK IS
BBITIAPUBAHUSI) M TPUPOJIE.

ITeperonka HedTH.
Hedrenpoaykrsr.
®pakuoHHas IIEpEroHKa
KHUJKOTO BO3/1yXa.

XuMHUYeCcKue
peaKkuuu. VYcnosus
IIPOTEKAHNUSA U TPEKpaIleHUs
XUMHYECKUX peaKuui.
XUMUYECKHE peakUuu Kak
rpotecc IpEBpAICHUS
OJIHUX BEIECTB B JApYyTHUE.
Ycnosus IIPOTEKaHUs
XUMHUYECKUX peaxkuui.
ConpuxkocHOBeHUE (KOHTAKT)
BELIECTB, HarpeBaHue.
Karanuzatop.  Muruburop.
VYnpasnenue peakiusIMu
TOPEHHUS.

[Ipusnaku
XUMHAYECKUX peaKuui.

[Ipu3Haku XUMHYECKUX pe-
aKnui: W3MCHCHUE I[BETa,
oOpa3oBaHme ocajka,
pacTBOpPEHHE  IOJYYEHHOTO
ocajgka, BBIJCIICHHE Ta3a,
TIOSIBJIICHUE 3amaxa,
BBIJICIICHHC u HU
MTOTJIONICHHUE TCIIJIOTHI.

paboTHI IO TEME
Pabora co
CIIPAaBOYHBIM U
SHIICKJIONEIUICCKIM
MaTepuasoM
Maremarudueckas
00paboTKa JaHHBIX
Hcmonbs3oBaHue
JIOTIOJIHUTEIBHO
MuHH IPOEKTHI

TEYEHHUS] M TIPEeKpaIleHUs

XAUMHUYECKUX peaxiui.
OOBACHATD MPU3HAKU
XAUMHUYECKHUX peaKiuit;
oOpasoBaHue ocaJika,
BBIJICTICHUE rasa,
MOSIBJICHUE 3armaxa,
W3MCHECHUE 1IBETA,
BBIJICIICHHE WIIH

HOrJIomeHUEC TCIIJIOTHI.




I'maBa 4. Paccka3sl
o XuMHH

Yuenuueckan
KoHghepenyus.
«Bornaronuecs pycckue
YUEHbIe-XUMUKU.

Koukypc coobuenuii
yuawuxca. «Moe moOumoe
XUMHUYECKOE BEIIECTBO»
(OTKpBITHE, TONY4YEHHE U
3HAYCHHE).

Konkypc
YUEHUuuecKux npoeKmos.
Konkypc mnocssieH wusyuye-
HUIO XUMHYECKHUX PEaKIIUi

Kpyenouii cmon
«Hamm JOCTHUKEHUS B
XUMHUN»

VYpok koH(bepeHus
Ypok KOHKypC
[IpezenTtanus
IIpoexr
JlucTaHIIMOHHOE
oOydeHue: JeKIuH,
paboTHI HaL
MIPOCKTaMHU.

3amumarh
COOOIIEHNS
MPE3CHTAIINH.
MIPOEKTHI

9

CBOU
TOTOBUTH
3amumars
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KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHHUE

Ne Tema Kou- Buasi Hara
BO AeSITeIbHOCTH Ilnan. | dakr.
4acoB
I'IABA 1. XUMUSA B HEHTPE ECTECTBO3HAHUA (11
4aCOB)

1 Xumust KaK gacTh | 1 OOBsICHAIOT  pOJIb | -
ecTecTBo3HaHms. lIpemmer XUMHYECKHX
XUMHUHI 3HAHUW B IKU3HH

YeNoBeKa.

2 HaOmronenue ul|l OOBICHAIOT  pOJIb | -
OKCIIEPUMEHT KaK METOJIbI METOJIOB B
U3YYEHUS €CTECTBO3IHAHUS U MIPAKTUYECKOU
XUMHUH JIESITCIIBHOCTH

Jroaei.

3 [IpakTudeckas pabora Ne 1 |1 OnpenensroT -
«3HAKOMCTBO C OCHOBHOE
71a00paTOPHBIM XUMHUYECKOE
obopynoBanuem. [IpaBuna o0opynoBaHUE.
TEXHUKN 0€30MaCHOCTI IIpaBuna Th.

4 [TpakTueckass padora Ne 2 | 1 Yuarcs pabotartsb | -
«Habmronenue 3a ropsuieit co CIIUPTOBKOM.
CBEUOH.  YCTpPOMCTBO U IIpaBuna Thb.
paboTa CIUPTOBKU»

5 Jloruueckoe noctpoenue | 1 Yuyarcsa paznuyartsh | -
MOJICITH HEBUMOTO OCHOBHBIC
o0BeKTa reorpapuyeckue,

OnooTUYeCcKre
duznIecKue
MOJIENU. YMEIT UX
pa3anyarh.

6 XUMHYECKHE 3HAKU |l OnpenensoT -
dbopMyIBI MOJIOKEHUE

XUMHUYECKOTO
DIIeMEHTa B
MEPUOINYECKOM
cucreme.  Yyarcsd
Ha3bIBaTh
XUMHYECKUE
JJICMEHTHI.

7 Xumus u pusnka 1 OOBsCHAIOT -
VHHBEPCATHHOCTH
MOJIEKYIISIPHO-
KHHETHYECKON
TEOPUHU.

8 ArperarHsle 1 OnpenenstoT -
COCTOSIHUS 0COOEHHOCTH
BEIIECTB CTPOCHHMSI BEIIECTB.

11



YMerT paznndarb
U XapaKTepHu30BaTh

arperarHsle
COCTOSIHUS
BEIIECTB.

9 Xumus u reorpadus. | 1 OOBsCHSIOT
JlaboparopHsblit OTIBIT reoJI0ruuecKoe
«3yueHne  rpaHuTa  C CTpOCHHE  3eMIIH.
MOMOIUIbIO YBETUYUTEIHHOTO Paznuyarot
CTCKJIa» MUHEPAIIBI.

10 | Xumus u ouomorus. | 1 Paznuuarot
JlaboparopHbrit OTIBIT OpraHHYeCKue U
«Ompenenenue coaepK aHus HEOpraHUYEeCKue
BOJIBI B pacTCHHH. BEIIICCTBA.
ObnapyxeHue 3bUPHBIX OOBACHAIOT  POJIb
Macell B JIMMOHOBOH KOpKE. BOJIBI u
O6napyxxeHue Macia B xjopobwunna i
CEMEHAaX  IOJICOJIHCYHHKA, KU3HU YETIOBCKA.
Kpaxmala B KapTodene»

11 KauectBennsie peakunu B | 1 VYuyarcss npoBOAUTH

XUMHUHU

Ka4eCTBEHHbBIC
peaxkiuu Ha
KHUCJIOPO/I,

YIJIGKUCIIBIA Ta3 |
M3BECTKOBYIO BOJY.

I''TABA II. Marematuka B xumuu (9 yaco

B)

12

OTHOCUTEIBHBIE aTOMHAS U
MOJIEKYJISIpHASI MacChl

1

JaroT onpenenenue
XAMUYECKON
bopMyIibI
BEILIECTBA,
(bOopMyIHPOBKY
3aKOHa
MOCTOSTHCTBA
COCTaBa.
Beraucasior
OTHOCUTEIIbHYIO
ATOMHYIO u
MOJIEKYJISIPHYIO
MacChl

13

MaccoBas 10JIs dJIEeMEHTa B
CJIOKHOM BC€HICCTBE

Breraucnsror
MAacCOBYIO  JIOJIIO
XUMHUYECKOTO
3JIEMEHTA B
COEIUHEHUH

14

YucTele BelecTBa 1 CMECH

[TpuBogsT
MPUMEPHl  YHUCTHIX
BCIIIECTB M CMECEH.
Jlatot
XapaKTEPUCTHKY
cMeceit.

15

OOpeMHast fHoig Trasa B

IIpoBogsaT pacuer

12



CcCMECHU

o0neMa
KOMIIOHEHTA
razoBOM CMECH IIO
ero 00BEeMHOM
JI0JIE U HA0OOPOT.

16 | MaccoBas mons BemiectBa B | 1 IIpoBomar pacuer | -
pacTBope Macchbl

PacTBOPEHHOI'O
BelIecTBa M0 Macce
pacTBopa u
MacCOBOU oJe
pPacTBOPEHHOIO
BElIECTBA U pyTrue
MOAU(UKAITTOHHBI
e pacueTsl c
HCII0JIb30BaHNUEM
ITUX MTOHATHUM.

17 | Ilpaktrueckas padora Ne 3 | 1 VYuarcs rOTOBUTH | -
«[IpuroroBiienue pacTtBopa pacTBop c
C 3aIaHHOM MacCOBOW J0JeN OIpenenEHHON
PacTBOPEHHOI'O BELIECTBA MaccoBOW  Jojei

pPacTBOPEHHOTO
BelIeCTBa

18 | MaccoBas nomst npumecei 1 [IpoBogsaT pacuer | -
Macchl OCHOBHOTO
BelIecTBa 110 Macce
BEIIECTBA,
COJIEpIKaILIero
OTpeIeNIEHHYIO
MaccoBYIO  JIOJIIO
npuMecein u
ApYyrue
MOIU(DUKAITIOHHBI
€  pacyersl c
UCIIOJIb30BaHNEM
ATUX MOHSATHIA.

19 | Pemenue 3a1a4 u|l [IpoBondaT pacuers | -
VOPOKHEHHH 10  TeMe o W3y4EHHBIM
«MareMaTHKa B XUMHI) TIOHSITHSIM.

20 | XuMudeckue 3arajaku 1 JleMoHCTpHUpYIOT -

yMEHUe
COCTaBJICHUSI MUHU
IIPOEKTOB

I'nasa l1l. SIBaenus, npoucxoasimue ¢ Bemecrsamu (10 yacon)

21 | Paznmenenue 1 XapakTepusywT U | -
Cwmecei. Crioco0sl CPaBHUBAIOT
paszfeneHus cMecei. cmecu. HaszbiBaroT
[Ipaktruueckass pabora Ne 4 CIIOCOOBI 170:¢
«BpIpaiuBane KpUCTAILIIOB pas3feseHusl.

COJIN»

22 | dunbTpoBaHUE. 1 [TpuBoasT -

JlaGopaTopHbIii OTIBIT PUMEPBI
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«M3roToBienne 0OBIYHOTO U
CKJIaq4aTroro (GUIbTPOB U3
bunpTpoBaIbHOW  Oymaru
Wi OyMayKHOU calipeTKu.

WCIIOJIb30BaHUS
bunbTpoBaHUS B
KM3HH YETIOBEKA.

23 AncopOrus XapakTepuszyrT
aIcCOpOITMOHHBIE
CBOMCTBA BEIECTB.

24 Juctrnnsmms, Win
neperoHKa

25 | OOcyxmeHne pe3ylbTaToB [TpuBoasT
npakTuueckor padboter Ne 4 MIPUMEPbI
«BrIpamuBanue KpUCTAILIIOB JTUCTHILISIIAN
COJIN» KHUJIKOCTEH.

XapakTepusyroT
KPUCTAILTU3ALUIO U
BEITIAPUBAHNC.

26 | IIpaktuueckass pabora Ne 5 Ha6monator u
«Ouncrka NIOBapEHHOMN OIMCBIBAIOT
COIIN» XUMHYECKHE

peakuuu c
MTOMOIIBIO
€CTECTBEHHOTO
(pycckoro,
POAHOTO) S3BIKA M
S3BIKA XUMHH;
JIeNAOT BBIBOJIBI M3
pe3ynbTaToOB
MIPOBEICHHBIX
XUMHYECKHUX
HKCIIEPUMEHTOB

27 | XuMuyeckue peaxIuu. Yyarcsa mpUMEHSThH
VYcioBus  TPOTEKaHHA | 3aKOH COXpaHEHUS
MPEKpaIIEHUs] XUMHUYECKUX Maccel. HasbpiBaror
peakui YCIOBHUS

MPOTEKAHUS u
MpeKpaIIeHus
peakuui

28 | [Ipusnaku Ha3zpiBaroT

XUMHYECKHUX MpU3HAKU
peakmuii.  JlaGopaTtopHbIii XUMHUYECKHUX
onbIT «B3aumonencreue yk- peakuui.
CYCHOM KHMCJIOTBI C MUTHEBOM
comoit  (ruxpokapOOHATOM
HaTpusl). YJalleHWe TsTeH
OT pacTBopa oxa»

29 | IIpakTuueckas pabora Ne 6 Obpamienue c
«U3yuenue nporecca 71a00paTOPHBIM
KOPPO3UH JKEJe3a» 00OpyJIOBaHUEM H

HarpeBaTeIbHBIMU
npubdopamu B
COOTBETCTBHUH c
IpaBUIIAMHA

14



TEXHUKHU
0e30IaCHOCTH.
HaOmronenune
CBOMCTB BEIICCTB U
MPOUCXOAAIIMNX €
HUMH SIBIICHUSAMU

30

0O06001meHune U
aKTyaJau3anus 3HAHHUH 1O
TeMe «SIBnenus,
MPOUCXOJISIINE c
BEIISCTBAMM)

[Ipennarator
MPEJCTaBICHUE
nHpopMmanuu mo
TeMe «SIBiIeHUs,
MPOUCXOSIIUE C
BCIIESCTBAMU» B
BHJIC TaOJIHII, CXEM,

OIOPHOTO
KOHCIIEKTa, B TOM
YHCIIe C
PUMEHCHHUEM

cpeacts UKT

Tema

IV Paccka3spl mo xumuu (4 yaca)

31

Y4yennveckass KOH(pEpEHIHS
«Bpinaromuecs pycckue
yUEHBIE - XHUMUKI

1

OnuceiBaoT
OCHOBHBIE  JTaIlbl
OTKPBITUH B XUMHUHU
" YUYEHBIX
CZEJIaBIINX 3TH
OTKPBITHSL.

32

Konkypc cooO1IeHni
yuanmxes «Moé€ nrodumoe
XUMHUYECKOE BEILIECTBO»

BeicTynaror c
COOOIIEHUSIMU |
3aIUTON
MIPE3EHTALAMN.
Berynaror B
JIUCKYCCHUH,
00Cy)XIaroT
pa3InyHbIe
MIO3ULINH,
aHAJIN3UPYIOT
uH(pOopMaInIo,
JIeIat0T BBIBOJBI.

33

UccnenoBanust B obiactu
XUMUYECKHUX PeaKni

BeicTynaror c
3alUTaMH
MpE3EHTALNM,
MUHU-TIPOEKTOB.
Berynaror B
JTUCKYCCHH,
00Cy)XIaroT
pa3In4YHbIC
MO3ULUH,
aHAJIN3UPYIOT
uHpOpMaLHIO,
JIENIal0T BBIBOJIBI.
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34

Kpyrneiii  cron  «Hammnm
JOCTUXKCHUA B XUMUN)

CHCTEMAaTH3HPYIOT
UHPOPMALIUIO;
opmynupytor
npooiemy;
YYaCTBYIOT B
TpYIIOBO paboTe;
0000111ar0T u
JICTIAF0T BBIBOJIBI IO
U3YYECHHOMY
marepuaiy.

K: oOmMmeHnuBarbscs
MHEHUSIMU B TIape;

CJIyILIAIOTOJHOKJIAC
CHUKOB u
HOHUMAIOT ux
MO3ULUIO; HAXOAST
OTBETHI Ha
BOIIPOCHI,

(bOpMYIUPIOT UX.

35

Kpyraeiii  cron  «Hamm
JIOCTHUKEHUS] B XUMUN»

Hroro

35
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