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IHHOACHUTEJBHAA 3AITMCKA

PebGeHoK ¢ poXKAECHUS OKPY)KEH pa3IMYHBbIMHU BEIIECTBAMM M JOJKEH yMEThb 00palaTbcs C
HUMU. 3HAKOMCTBO Y4YalllMXCsl C BELIECTBAMM, U3 KOTOPBIX COCTOUT OKPYXKAIOUIUI MUP, MI03BOJSET
PacKphITh Ba)KHEHIIME B3aUMOCBS3M YEJIOBEKa M BEIIECTB U Cpele ero OOMTaHusA. 3HAKOMCTBO
JIETe C BEIECTBAMHU, XMMMUYECKHMHU SBJICHUSMU HAauMHAETCS €lle B paHHEM nercrBe. Kakiwiit
peOEHOK 3HAKOM C Ha3BaHMSAMM IPUMEHSEMBIX B OBITY BEIECTB, HEKOTOPHIMU I10JIE3HBIMU
nuckonaeM biMH. OJIHAKO K Hayaly M3Y4eHMs] XMMHUU B 8-M Kjacce M03HAaBaTEJIbHbIE MHTEPECHI
LIKOJIbHUKOB B 3HaUUTENbHON Mepe ocnabesaroT. [locnenyromee u3ydeHne XuMUM Ha ypoKax JUIsl
MHOTHX YYallUXCsS MPOTEKAaeT HE OYEHb YCIEUIHO. JTO OOYCIIOBIEHO CIOXHOCTHIO MaTepHaa,
HEpPALMOHAIBHO CIIPOEKTUPOBAHH BIMHU IPOrpaMMaMH M (OPMaIbHO HANMCAHHBIMU y4eOHUKaMU
no xumud. C 1enpio (HOPMUPOBAHHS OCHOB XHMMHUYECKOTO MHPOBO33PEHHs IpeIHa3HAYCHA
IIPOrpaMMa BHEYPOUHOU EATEIBHOCTH

JlanHasi mporpaMMa COCTaBjIieHa 1O y4YeOHBIM IMOCOOMSAM C TOAPOOHBIMH HHCTPYKLUHUSMHU H
HE00XOAUMBIM TEOPETUUECKUM MATEPUATIOM.

[lpu peanuzamuu IaHHOM HporpaMMbl OyaeT 3ajeiicTBoBaHO oOopynoBaHue IeHTpa «Touka
pocTtay.
Heab: ynoBaeTBOpUTH MO3HABATEIbHBIE 3alpOChl JI€TEH, pa3BUBaTh HCCIIEI0BATEIbCKUM
IIOXOJI K U3YUYEHHUIO OKPYKAIOLEro MUpa U YMEHHE IIPUMEHATh CBOU 3HAHUA HA IPAKTHKE,
pacIIvpUTh 3HAHUS yJallluXcsi O IPUMEHEHUH BEIIECTB B [IOBCEJHEBHOM KU3HU,
peanu3oBaTh OOLIEKYJIbTYPHBIH KOMIIOHEHT.
3agaun:
Ilpeomemmuvie:

e CdopmMupoBaTh HaBBIKU 3JIEMEHTAPHOM UCCIIEA0BATEIBCKOM PabOTHI;

e PacimupuTh 3HaHUS y4YaIIUXCS 110 XUMHH, IKOJIOTUH;

e HayuuTh NpUMEHITh KOMMYHUKAaTUBHBIE U IPE3CHTALIMOHHBIEC HABBIKH;

e Hayuutb opopMIIsATh pe3yabTaThl CBOEH paOOTHI.
Memanpeomemnvie:

e Pa3BuTh yMEHME IPOCKTUPOBAHUS CBOEH NEATEIbHOCTH;

e [Ipomomxuth (GopMHUpOBaHHE HABBIKOB CaMOCTOSITEIbHON pabOThl C Pa3ITUYHBIMU

UCTOYHUKAMU UHPOpMALIUY;

e [IpoaomkuTh pa3BUBATh TBOPUYECKHE CIIOCOOHOCTH.
Jluunocmmuuwie:

e [IpoaomKuUTh BOCIIUTAaHUE HABBIKOB 3KOJIOTUYECKON KYJIbTYPhl, OTBETCTBEHHOTO

OTHOIIECHHUS K JIIOJSM U K IPUPOJIE;

e (CoBepuIeHCTBOBATh HAaBbIKU KOJUIEKTUBHON pabOTHI;

e (CnocoOcTBOBaTh MOHUMAHUIO COBPEMEHHBIX MPOOJIEM HKOJIOTMM M CO3HAHUIO HX

aKTyaJIbHOCTH.

Cpoku peaju3ainu NporpaMmmabl.
[Tporpamma paccuntana Ha 1 rof , o0IIee KOJTHYeCTBO 4acoB - 34.



IIpuHIUNbL, Jexanue B 0OCHOBE padoThl IO IPOrpamMmme:

[Tpunimn 1o6poBoabHOCTH. K 3aHATHAM JOMYCKAIOTCS BCE KEINAOLIME, COOTBETCTBYIOLINE
JAHHOMY BO3pacTy, Ha JOOPOBOJILHOIM OCHOBE U OECILIATHO.

[Tpuniun B3aumoyBakeHus. Pebsdra yBaxkatoT MHTEpECHl APYr Apyra, NOIIEpKUBAIOT U
MIOMOTAIOT JIPYT JPYTy BO BCEX HAYMHAHUSAX;

[Tpunuun HaydyHocTu. Bech MaTepual, HCIIONIb3yeMblil Ha 3aHATHSIX, UMEET 110 COO00M
HAY4HYIO OCHOBY.

[TpuHIMI TOCTYITHOCTH MaTepHuaga U COOTBETCTBUS Bo3pacTy. Pebsita MoryT BEIOMpaTh TEMBI
paboT B 3aBUCHMOCTH OT CBOMX BO3MOXKHOCTEH M BO3pacTa.

[TpuHIMI MPaKTUYECKON 3HAYMMOCTH TE€X WJIM MHBIX HABBIKOB U 3HaHUI B NOBCEJHEBHOMN
KHU3HH Y4aIIerocs.

[Tpunuun BapuaTuBHOCTH. Marepuan U TeMbl A1 U3Y4YE€HUS MOXKHO MEHSTh B 3aBUCUMOCTH OT
MHTEPECOB U NMOTPEOHOCTEH pedaT. Yyamuecst caMu BHIOMPAIOT 00beM U KauyecTBO paboT, Oyab TO
y4eOHOe HCClleZlOBaHUE, WIM TeopeTHyecKas MH(pOpMaIus, Uil TBOPUECKUE 3aJaHus U T. 1.

[TpuHIMI COOTBETCTBHUS COAEpKaHUS 3ampocaM pebeHka. B pabote MbI onmupaemcs Ha Te
apryMEHTbI, KOTOpbIE 3HAYMMBI JUIs OAPOCTKA celyac, KOTOpble CEroJHs JaayT €My T€ WJIM UHbIE
MPEUMYIIECTBA ISl COIMATFHON a/lanTallry.

[Mpunmun  guddepeHumanu ¥ UHAUBHIyanu3auuud. Pebsra BblOuparoT 3ajaHus B
COOTBETCTBHH C 3alIPOCAMU U MHMBHIYyaJIbHBIMH CITIOCOOHOCTSIMHU.

B cooTBercTBUM C BO3pacTOM MNPUMEHSIOTCA pa3HOOOpas3Hble (OpPMBbI AEATEIBHOCTU: Oecena,
Urpa, IpaKTH4YecKas paboTa, SKCIIEPUMEHT, HaOJII0IeHHE, SKCIIPECC -UCCIeI0BaHNIE, KOJUIEKTHBHbIC
U MHJMBHyaJbHbIC UCCIIEIOBAHUS, CAMOCTOSATENIbHAS paboTa, 3alluTa UCClIe0BaTeIbCKUX PadoT,
MUHH-KOH(pEPEHIHSI, KOHCYIbTAIIHS.

KosnexktuBHble (hOpMBI HCHOIB3YIOTCS MPU U3YYEHUU TEOPETUUECKUX CBEICHHH, ohopMiIeHnn
BBICTABOK, IPOBEACHUU OJKCKypcHwid. ['pynmoBbie (OpMBI TPHUMEHSIOTCS TPH  IMPOBEICHUU
IPAKTUYECKUX pPaOOT, BBIMOJIHEHUH TBOPUYECKHX, UCCIIEA0BATENILCKUX 3alaHHM.

WnauBuayanbHble GopMbl pabOThl NMPUMEHSIOTCS MpU paboTe C OTIENbHBIMU pedsiTamH,
o0J1aaroIMMH HU3KUM W BBICOKMM YPOBHEM Pa3BUTHSL.

HTorom npoBefeHus 1TabOpaTOPHBIX WIIN MPAKTHUECKUX PadOT SBISIOTCS OTYETHI C BHIBOJIAMH,
pucyHkamu. Ha 3aHATHSAX Kypca ydaliuecsl y4daTrcs OBOPUTb, OTCTaWBaTh CBOIO TOUKY 3pEHUS,
3alUIIATh TBOPYECKHE PadOThI, OTBEYATh HA BOTIPOCHI.

MeToabl M IPUEMBbI.
ITporpaMMma npexycmMaTpuBaeT IPUMEHEHUE PA3IIMYHBIX METOJI0B U IPUEMOB, YTO MTO3BOJISIET
caenaTtb 00ydeHue 3(pPEeKTUBHBIM U UHTEPECHBIM:
® CEHCOPHOTO BOCHPUATHSA (JIEKIIUH, TPOocMOTp BuaeopuinsmoB, C);
IpaKTU4ecKue (J1abopaTopHble paboThl, SKCIIEPUMEHTHI);
KOMMYHHMKATUBHBIE (TUCKYCCUU, O€Ce/Ibl, POJIEBBIE UTPHI);
KOMOMHHPOBAHHBIE (CaMOCTOsATENbHAS pad0Ta yJalluxcsl, SKCKYpCHUU, HHCUEHUPOBKH);
poOJIeMHBIH (co3aHKe Ha ypoKe MpoOIeMHOM CUTYyalnn).
ITporno3upyembie pe3yiIbTaThl OCBOCHUS BOCIIMTAHHUKAMH 00pa30BaTeIbHOM IPOTrpaMMBI
B 00y4YeHUH:
e 3HaHHWe NPaBUJ TEXHUKH O€30MAaCHOCTH MPU paboTe C BEIIECTBAMH B XUMHUYECKOM
KaOuHeTe;
® yMEHHE CTaBUTh XUMUYECKHE IKCIIEPUMEHTBI;
® yMEHUE BBINOJIHATH UCCIIEI0BATENILCKUE paOOTHI U 3aMIIATh HX;
®  CIIOXKHBIIMECS MPEJICTaBICHUS 0 OynyIeM IpoeccnoHaIbHOM BEIOOpE.B BOCIIMTAHUH:

[IporHo3upyemsbie pe3yIbTaThl OCBOSHHUS BOCTUTAHHUKAMH 00pa30BaTeIbHON MPOTPaMMBI



B BOCIIUTAHUU:
e BOCIIMTaHUE TPYAOIIOOMS, yMEHHs pad0TaTh B KOJIEKTUBE U CAMOCTOSITENIbHO;
e BOCIIMTaHUE BOJH, XapaKkTepa,
e BOCHUTaHHE OEPEeKHOr0 OTHOIICHHUS K OKpYXKAIOLIeH cpee.
[lenarornyeckue TEXHOJIOTHH, HCIIOIb3YEMbIE B 00yUEeHUU:

¢ JIMYHOCTHO-OpUEHTHUPOBAHHBIE TEXHOJIOTUN MO3BOJISIOT HANTH WHIUBUAYAIbHBIA MOIXOJ K
KaKI0MY peOeHKY, CO31aTh IS HEro He0OXOIMMBbIE YCIIOBUSL KOM(OpTa U ycrexa B O0yYCHHH.
OnHu npenycMaTpuBaioT BIOOp TeMbl, 00beM MaTepuaia CyueTOM CUJl, CHOCOOHOCTEH 1 UHTEPECOB
pe0OeHKa, CO3/1al0T CUTYaLHI0 COTPYAHUYECTBA JUIsl OOIICHUS C IPYTUMH YWiIEHAMH KOJUIEKTHBA.

e UrpoBbie TEXHOJOTUU MOMOTAIOT peOCHKY B (hOpMe UIPhI YCBOUTH HEOOXOIMMBbIE 3HAHUS U
npuobpecTu HyKHble HaBBIKK. OHH MOBBIIIAIOT AKTUBHOCTh U MHTEPEC JETEH K BHITOTHAEMON
paborte.

e TexHOJIOrus TBOPUECKON AESITEIbHOCTU UCIIOIB3YETCS ISl TOBBIILIEHUS TBOPYECKON
aKTUBHOCTH JCTEM.

e TexHOJIOTrHs HCCIeI0BaTENbCKON NEATENIbHOCTH MTO3BOJISIET Pa3BUBATh Y JETEi
HaOII01aTENbHOCTh, JIOTUKY, OOJBIIYI0 CAMOCTOSATENb HOCTh B BBIOOpE I1eNiei U IMOCTaHOBKE 3a/ad,
MIPOBEJICHUH OMNBITOB U HAONIOJCHUN, aHaIu3e U 00pabOTKe MOIy4eHHBIXPe3yapTaToB. B
pe3yJsibTaTe NPOUCXOAUT aKTUBHOE OBJIA/ICHUE 3HAHUSAMU, YMEHUSIMU U HABbIKAMH.

e TexHONOrHs METONIOB MPOEKTa. B OCHOBE 3TOro MeTona JEXKHUT Pa3BUTHE MO3HABATENIBHBIX
MHTEPECOB yYalIUXCs, YMEHUE CaM OCTOATEIbHO KOHCTPYMPOBATh CBOM 3HAHUS, OPUEHTUPOBATHCS B
MH(GOPMAIIMOHHOM TPOCTPAHCTBE, PAa3BUTHE KPUTHUYECKOTOMBIILUICHUS, (HOPMUPOBAHKE
KOMMYHHMKATHUBHBIX U IIPE3EHTALMOHHBIX HABbIKOB.

Cpencrna:
® [POrpaMMHOE OOECIIEUEHHUE;
e lIHTEpHET TEXHOJIOTUH;
e oOopynoBaHue neHTpa « Touku poctay.
MeToabl KOHTPOJISL: KOHCYJIbTAIM, JOKIal, 3allUTa UCCIEJOBATENbCKUX Pa0dOT, BBICTYIUICHHUE,
BBICTABKa, PE3E€HTaIUsl, MUHU-KOH(EpPEeHIIMsI, HayYHO-UCCIIeI0BaTeNbCKasi KOHPEPEeHIHS.

Oxunaembie pe3yJibTAThI.
JInyHoCTHBIE:
*  0CO3HaBaTh ceOs IIEHHOM YacThI0 OOJIBIIOT0 pazHOOOpa3HOro MUpa (IPUPOJILI U OOIIECTBA);
*  HCHBITBIBATH YYBCTBO I'OPJOCTHU 33 KPAaCOTy POJHOM IIPUPOBI, CBOIO Manyro Poauny,cTpany;
*  (opmynupoBaTh caMOMY IPOCTbIE NpaBHJa MOBEJCHUS B IPUPOJE;
*  oco3HaBaTh cebs rpaxaannHoM Poccuu;
*  OOBSCHATH, UTO CBSI3BIBAET TEOS C UCTOpUEH, KyIbTYPOH, cyap0Ol TBOETo HapoJa U BCel
Poccuu;
*  HCKaTh CBOIO MO3UIUIO0 B MHOI0OOOpa3nuu OOIECTBEHHBIX M MUPOBO33PEHUYECKHX MO3UIHH,
ACTETUYECKUX U KYJIbTYPHBIX PEANOUYTEHUN;
*  YBa)XXaTb NHOE MHEHHUE;
*  BbIpabaThIBaTh B IPOTHUBOPEUMBBIX KOH(MIMKTHBIX CUTYAI[USX IPABUJIA TOBEACHMS.
MeranpeamMerHsle:
B obnacmu xommynuxamusnvix YV/{:
*  OpraHM30BbIBaTh B3aMMOJEHCTBHE B IpyIie (paclpeaensiTs pOJH, J0rOBapUBaThCS APYT C
IPYTOM U T.1.);
*  MpeaBUAETH (IPOTHO3UPOBATH) MOCIEACTBHS KOJUIEKTUBHBIX PELICHHIH;
*  0o(QOpPMIATH CBOM MBICIM B YCTHOM M HHCbMEHHOW PeYM C Y4ETOM CBOMX YUEOHBIX U
YKU3HEHHBIX PEUEBBIX CUTYAllU, B TOM 4ucie ¢ npuMeHennem cpeacts UKT;



IpU HEOOXOJUMOCTH OTCTauBaTh CBOIO TOYKY 3pPEHUS, apryMEHTUPYS €e. YUUThCs

MOJTBEPXK/IAaTh APTyMEHTHI (haKTaMH;

CJIymiaTb APYTrHUX, IIbITATbCA MPUHHUMATL APYT'YIO TOYKY 3pPCHUA, OBITb TOTOBBIM M3MEHHTH

CBOIO TOUKY 3PEHMSL.
B obracmu pecynamusnvix YV

OIPCACIIATH LCIIb y‘I€6HOI>'I ACATCIIBHOCTU C IOMOUIBIO YUUTCIIA U CaMOCTOATCIIbHO, UCKATh

cpeacTBa ee OCYHICCTBJIICHUA,

YUUTbCS OOHAPYXHUBATh U (POPMYIHPOBATH YIEOHYIO TPOOIEMY, BBIOMPATh TEMY IPOEKTA;
COCTaBJIATH IUIAH BBIIIOJIHEHUS 33/]a4, PELICHUs TPOOIeM TBOPYECKOTO U IIOMCKOBOTO

XapaKkTepa, BbIIIOJIHCHUA ITPOCKTAa COBMCCTHO C YYHUTCIICM,

pa60Ta;1 I10 IIJIaHYy, CBEPATH CBOU I[CP'ICTBPISI C LOCJIBIO U, IIPpU HCO6XOI[I/IMOCTI/I, HUCIIPABJIATDH

OIIIMOKH;

pa60Ta${ I10 COCTABJICHHOMY IIJIaHY, UCII0JIb30BaTh, HAPSAAY C OCHOBHBIMMH, u

JIOTIOJIHUTENbHBIE CPEACTBA (CIIpaBOYHAs JUTEpaTypa, ciaoxkHble npudopsl, cpeactsa UKT);

InpcaIojaararb, Kakasa I/IH(I)OpMaI_[I/IH HYXHa;
OT6I/IpaTI) HGO6X0[[I/IMBIG CJIOBApH, SOHIUKJIIONICANH, CIIPABOYHHUKH, 3JICKTPOHHBIC JUCKHU,
COIIOCTAaBJIAATh U OT6I/IpaTB I/IH(I)OpMaI_II/IIO, MOJIYYCHHYIO U3 PA3JIMYHBbIX HCTOYHUKOB

(croBapu, SHUMKIIONEINH, CIIPABOYHUKH, 3JIEKTPOHHBIE AUCKH, ceTh HTEepHET);

BBI6I/IpaTB OCHOBAHUA IJIs1 CPAaBHCHUA, KJ'IaCCI/I(l)I/IKaI_II/II/I O6I>€KTOB;

YCTaHaBJIMBATh AHAJIOTHU U IIPUIMHHO-CIICACTBCHHLIC CBA3H;

BBICTPAMBATh JIOTUYECKYIO LIETIb PACCYKICHUN;
IPEJCTaBIATh UHPOPMALIMIO B BUJE TAaOJIUL], CXEM, OTIOPHOIO KOHCIIEKTa, B TOM YHCIE C

npumeHenueM cpeacts UKT.

OpraHU30BbLIBATH BSaHMOHeﬁCTBHC BIpyHIie (pacnpenenmb PpOJin, AOTrOBAPUBATLCA APYT C

JIPYTOM U T.11.);

MpeBUIETD (MIPOTHO3UPOBATH) MOCIEICTBUS KOJUIEKTUBHBIX PEIICHUN;
0(opMIISTE CBOM MBICIIM B YCTHOW M TMCBMEHHOW PEYH C YUETOM CBOMX yYEOHBIX U

JKU3HCHHBIX PCUCBBIX CHTyaHHﬁ, B TOM YHCJIC C IPUMCHCHHUEM CPECACTB I/IKT,

Mpu HEOOXOJAMMOCTA OTCTAaWBATh CBOIO TOYKY 3PEHHs, apTyMEHTHPYS €€. YUUThCA

MOATBCPIKAATh apPryMCHTHI (1)aKTaMI/I;

CJIymiaTb ApPYTHUX, IBITATECA MPUHUMATL APYT'YIO TOUKY 3pCHHA, OBITh TOTOBLIM HM3MEHUTH

CBOIO TOYKY 3pCHUA,

B XOA€ NPEACTABJICHHUA IPOCKTA YUUTHCA JaBaTh OLICHKY €T0 PE3YyJIbTATOB;
MMOHUMATb MPHUYUHBI CBOCTO HEYCIICXAa U HAXOAUTb CITIOCOOBI BbIXOJa U3 3TOH CUTyalluu.

Mpeamernbie

MperoaraTh, Kakas MHpOpMaIus HyKHa;
0TOMpaTh HEOOXOAUMBIE CIIOBAPH, SHLIUKIIONEINH, CIPABOYHUKH, FIIEKTPOHHbBIE TUCKU;
COIIOCTABJIATh M OTOMPATh MH(OPMALNIO, TOJYYEHHYIO U3 Pa3IUYHbIX UCTOYHHUKOB

(cmoBapu, SHIMKIJIONEANH, CIPABOYHUKH, 3JIEKTPOHHBIE AUCKH, ceTh HTepHeT);

L]

BBIOMPATh OCHOBAHUS JIJIsI CPABHEHUS, KiIacCHu(PUKau 00bEKTOB;

yCTaHaBJIMBATh AHAJIOTMU U IPUYUHHO-CIICJICTBEHHBIE CBSI3H;

BBICTPAMBATh JIOTHUECKYIO IETTh PACCYKICHUI;

MPEICTaBIATh WH(OPMAIIUIO B BHUJIE TAOJHII, CXEM, OMIOPHOTO KOHCIIEKTa, B TOM YHCIE C

npuMeHenneM cpeacts MKT.
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Kpurepuu oneHKH 3HAHUH, YMEHUI U HABbIKOB.

Huskuil ypoBeHb: yIOBIETBOPUTENBLHOE BJIaJIeHUE TEOPETHUECKON MHpopMaIueil o Temam
Kypca, YMEHHE MOJIb30BaTHCS JTUTEPATY POM IIPH MOATOTOBKE COOOIICHU, yHacTHE B OPraHU3alUN
BBICTAaBOK, JIEMEHTapHbBIE MPECTaBICHUs 00 UCCIIeI0BATEIbCKON AESITeTbHOCTH, TACCUBHOE
y4acTHe B CEMHHapax.

Cpennuii ypoBeHb: JOCTATOYHO XOpOIIIee BIaJCHUE TeOpeTUIecKor nHpopmanuen mno Kypcey,
yMEHHUE CUCTEMAaTU3UPOBATh U MOJ0MPATh HEOOXOJUMYIO JIUTEPATYPY, IPOBOJAUTH HUCCIEIOBAHUS
U OIPOCHI, UMETH MPEJICTABICHUE O YUeOHO—HMCCIIE0OBATEIbCKOM NEATEIbHOCTH, YUaCTHE B
KOHKYpCax, BbICTaBKaxX, OpraHu3aluu U MPOBEACHUU MEPOIIPUSATHUH.

Bricokuil ypoBeHb: cBOOOHOE BlIaICHHE TEOpETHUECKON nHbopMaIueit mo Kypey, yMeHue
aHATM3UPOBATH JIUTEPATYPHbIC UCTOUYHUKHU U JTAHHBIE UCCIICIOBAHUM U OMIPOCOB, BBIABIISTH
MIPUYMHBI, TOAOUPATH METO/IbI HCCIIEI0OBAHUS, IPOBOAUTH Y4€OHO—HUCCIIEA0BATEIbCKYIO
NEeSITeIbHOCTh, AKTUBHO MTPUHUMATh YYaCTUE B MEPOIPHUATHUAX, KOHKYPCAX, TPUMEHSITh
MOJIyYEHHYI0 HH(OPMAIIHMIO Ha MPAKTUKE.

Ornenka 3(ppekTUBHOCTH PaOOTHI:

Bxopsmuii KOHTpOIb — ONpeielieHne YPOBHS 3HAaHUH, YMEHUH, HABBIKOB B BHJIE Oece],
MPaKTUYECKUX paboT, BUKTOPUH, UTP.

[TpoMexyTOUHBII KOHTPOIb: KOJUIEKTUBHBIN aHaTN3 Ka)KIO0W BBIMIOJIHEHHON pabOThI U
caMoaHaJIu3; MPOBEPKa 3HAHUM, YMEHUHN, HABBIKOB B X0/I€ OeceIbl.

HToroBsiii KOHTPOJIB: TTPE3EHTAIIMN TBOPUYECKUX U UCCIIEIOBATENHCKUX padOT, y4acTHe B
BBICTABKaX U MEPOTPHUATUAX, yUACTHE B KOHKYPCAX UCCIEI0BATEIILCKUX PabOT B MIKOJILHOM
HAyYHOM OOIIIECTBE, IKOJIOTHIECKOM OOIIECTBE.

DopMBbI MOJIBE/ICHUS UTOTOB PEATM3AIIUN TTPOTPAMMBI.

e lToromnie BHICTaBKM TBOPUYECKUX padoOT;

e [loprdommo u mpe3eHTaIH UCCAEA0BATEIbCKON e TeTbHOCTH;

e VYwyacTue B KOHKypCax UCCIEI0BaTeNbCKUX padoT;

e [IpesenTanus UTOroB pabOTHI Ha 3aCEIaHUH IITKOJIFHOTO HAYYHOTO OOIIIECTRA.






TeMmaTuueckoe

naaHMpoBaHue

MaTepuana

BHEYPOYHOW pAEeATeNIbHOCTM no XxuMumn «Touka

pocTta»

N2 LleneBas Kon-Bo Wcnonb3oBaHue

Tema Copaepyxanue MnaHunpyembie pesynbTaThbl
n/n YCTaHOBKa ypoka yacos o6opyaoBaHus

MeTtogbl no3HaHus | Mpaktnyeckas pabota N2 1 | 3HaKOMCTBO C OCHOBHbIMM 1 YMeHue nonb3osatbCcs Harpe- | [atuuk Temnepa-

1| BXxammm. oKkcnepu- | «U3yyeHne CTpoeHus nna- | METOAAMW HAyKK BaTesIbHbIMKU Npubopamm Typbl (Tepmonap-
MeHTallbHble OCHO- | MeHW» HbIi1), CMUPTOBKA
Bbl XVIMUU
MeTtoabl no3HaHus | JlabopaTopHbii onbiT N2 1 3HaKOMCTBO C OCHOBHbIMU 1 Onpepensitb BO3MOXHOCTb JaTtunk Temnepa-

5 | BXuaMmn. kcnepu- | «[o kakol TemMnepaTypbi MEeTOAaMM HayKu NPOBEAEHNS peakumin u npo- | Typbl (Tepmonap-
MEHTa/lbHble OCHO- | MOXHO HarpeTb BeLecTBO» Lleccos, Tpebytowwmx Harpe- HbIi1), CMUPTOBKA
Bbl XVMUU BaHUS

3 | MeToabl mo3HaHus | JlabopaTopHbii onbiT N@ 2 | [laTb NpeacTaBnexue o 1 YMeHue BbIGupaTh Npubopsl | [aTumk Temnepa-
B XMMUW. DKCnepu- | «M3MepeHne TeMnepaTypbl | TOYHOCTW WM3MepeHuin umnd- ANs NPOBELEHNS U3MEPEHWN, | TYpbl NNATUHO-
MEHTa/bHble OCHO- | KMUMEHMUS BOAbI C MOMOLLbIO | POBbIX AAaTYMKOB U aHano- TpebyioLMX TOYHOCTY MOKa- | Bbl, TEPMOMETP,
Bbl XVIMUU AaTynKa TeMnepaTypbl 1 roBblIX NpnbopoB 3aHWN 3M1eKTpuyeckas

TepMoMeTpa» nanTKa

4 | Metoabl nosHaHus | JlabopaTopHbiii onbit N2 3 | CdhopMmupoBaTh NpeacTas- 1 3HaTb npouecchl, npoTekato- | [Jatunk Temnepa-
B XMMUK. IKkcnepu- | «Onpeaenexue Temnepaty- | NeHUe O TemnepaType nnas- LuMe Npu nNnaBneHnn Bewects | Typbl (Tepmonap-
MEHTaNlbHble OCHO- | pbl NNABMEHUS U KpUCTan- | NeHus, 0bpaTMMOCTM nnas- N X KpUCTanmsaumm HbIA)
Bbl XMUU Nn3aumnn 0noBa» NEHNs 1 KpUcTannmnsaumm

5 | MepBoHauanbHble | JlabopaTopHbin onbiT N2 4 | SkcnepuMeHTanbHoe onpe- 1 YMeTb 0T/MyaTh BOAONPOBOA- | [aTumK anekTpo-
XMMUYecKune noHa- | «BogonposoaHas v amc- AeneHne auCTuNInpoBaH- HYI0 BOAY OT AUCTUNIMPOBaH- | MPOBOAHOCTY,
TS, YncTble Belle- | TUANMPOBaHHas BOAa» HOM ¥ BOAONPOBOAHOM BO- HOW, 3HaTb, NOYeMy Ans Npo- | UMdPOBON MU-
CTBa ¥ CMecn Abl BEAEHWS SKCMEPUMEHTOB UC- | KPOCKOM

MoMb3Yy0T ANCTUNNNPOBAH-
HY10 BOAY
6 | MNepBoHayanbHble | [JleMOHCTPALMOHHbINA 3KC- M3yyeHne XxMMmnyeckux ss- 1 YMeTb oTAn4ath dusmnyeckue | JaTumk Temnepa-

XUMUYECKUE MOHS-
™. dnsnyeckne u
XMMUYeckue saBne-
HUS

nepumeHT N2 1 «Bblgene-
HWEe W NOrnowexune Ten-
na — NpU3HaK XxmMMmye-
CKOW peakunm»

JNIeHUn

MPOLIECChl OT XMMUYECKMX pe-
aKLUUM

TYpbl NNATUHOBBbIN




1

Ne LleneBas Kon-Bo Wcnonb3oBaHue
Tema Copnep)xxaHue MnaHupyemMble pesynbTaTbl
n/n YCTaHOBKa ypoKa yacoB obopyaoBaHus
7 | NepBoHayanbHble | [IeMOHCTPALMOHHBIN 3KC- | M3yueHune sBneHni npu 1 3HaTb, YTO NpW NpOTEKAHWUM Mpnbop Ans onbl-
XUMUYECKME NOHA- | nepuMeHT N2 2 «Pa3noxe- | pasnoXeHWUW CIIOXHbIX Be- peakumMin MONeKynbl BELLECTB | TOB C NeKTpUYe-
™. MpocTbie n HWE BOAbI 3N1IEKTPUYECKUM LecTB pa3pyLLaKoTCs, @ aTOMbl CO- CKVMM TOKOM
C/TOXHblE BeLle- TOKOM» XpaHAOTCA (4NS BEWeCTB ¢
cTBa MONEKYNAPHLIM CTPOEHUEM)
8 | MepBoHayanbHble | [IEMOHCTPALMOHHBIN 3KC- | DKCMNEepUMEHTabHOE f0- 1 3HaTb POPMYIMPOBKY 3aKOHa | Becbl 3neKTpoH-
XUMUYeckne noHs- | nepumeHT N2 3 «3aKOoH Co- | Ka3aTenbCTBO AENCTBUS 3a- 1 YMEeTb NPUMEHSTb €ro Ha Hble
TUS. 3aKOH COXpa- | XpaHEHWUs Macchbl Be- KOHa NpakTUKe Npy peleHnn pac-
HEeHWs Maccol Be- LecTs» YETHbIX 3aaau
LecTB
9 | Knaccbl HeopraHu- | [IEMOHCTPaLIMOHHBIN 3KC- | IKCNepuMeHTasbHO onpe- 1 3HaTb 06BLEMHYIO 4O CO- Mpunbop ans
YeCKunx coefmHe- nepumeHT NQ 4 «Onpege- | AenuTb cofepXaHue Kuc- CTaBHbIX YacTel Bo3ayxa orpegeneHus co-
Hu. COCTaB BO3- | JIeHWe COCTaBa BO3ayxa» nopofja B Bo3ayxe CTaBa BO3Ayxa
Ayxa
10 | Knaccbl HeopraHu- | Mpaktuyeckas pabota N2 2 | CHTE3 CONM M3 KUCNOTHI U 1 YMeTb NPOBOAUTbL MPOCTEN- Lincposoit Mu-
YecKux coeaunHe- «[lonyyeHne MeaHOro Ky- | oKCuaa MeTanna LUME CUHTE3bl HEOpraHuye- Kpockon
Huin. CBOWCTBa nopoca» CKMX BELLECTB C UCMO/b30Ba-
Kucnot HWEM MHCTPYKLMK
11 | PactBopsl NabopaTopHbiii onbiT N2 5 | WccnenoBaTh 3aBUCUMOCTb 1 WmeTb npeactasnenve o pas3- | [aTtumk Temnepa-
«M3yyeHne 3aBMCMMOCTH pacTBOPUMOCTW OT TeMmne- HOM 3aBMCMMOCTU PacTBOPU- | Typbl NNATUHOBbLIN
pacTBOPVMMOCTM BeLLEeCTBa paTypsl MOCTM BELLECTB OT TeMmnepa-
OT Temneparypbi» TYpbl
12 | PactBopbl Na6opatopHbiit onbiT N2 6 | MokasaTk 3aBUCUMOCTb 1 YMeTb ucnonb3oBath Undpo- | Lindposon mu-
«HabnoaeHne 3a pocTom pacTBOPMMOCTM OT TeMne- BOW MMKPOCKON Ans u3y4e- Kpockon
KpUCTannos» paTypbl HUS HOPMbI KPUCTaNI0B
13 | PacTBopbl JNlabopaTopHbiit onbiT N2 7 | ChopMUpoBaTb NOHATUS 1 MMeTb npeactaeneHue o pas- | [laTumk Temnepa-

«[MepecbILeHHbIN pac-
TBOp»

«pa3baBneHHbIN PacTBOp»,
«HaCbILUEHHbIN PacTBOP»,
«MepecbILUeHHbIN pacTBop»

JIMYHOW HaCbILLEHHOCTU pac-
TBOpPA pacTBOPSIEMbIM BelLle-
CTBOM

TYpbl NNATUHOBbLIN

BEUWUX



2
N2 LleneBas Kon-Bo Wcnonb3oBaHue
Tema CopeprkaHue MnaHupyemble pesynbTaTbl
n/n YCTaHOBKa ypoka yacos o6opyaoBaHus
14 | PactBopbl MpakTuyeckas pabota N2 3 | CchopMmupoBaTb NpeacTas- 1 YMeTb onpenensTtb KOHLeH- [atumnk ontuye-
«OnpepeneHne KOHUeH- NeHune 0 KOHLeHTpauumn se- TpauM0 pacTBopa, UCNONMb3yst | CKOM MIOTHOCTY
Tpauuu BeLLECTB KOJiopu- LWIecTBa U KOMMYECTBEHHOM NHCTPYKLMIO
METPUYECKUM METOLOM> aHanuse
15 | Kpuctannormapa- | JlabopatopHbiii onbit N2 8 | ChopmmpoBaTh NOHATHE 1 3HaTb CnocobHOCTb Kpuctan- | Jatumk Temnepa-
Tbl «OnpepeneHue Temnepaty- | «Kpucrannormapar». NOrnApaToB paspyLaTbcs TYpbl NNATUHOBLIN
pbl pa3foXeHns KpucTan- Mpy HarpesaHuu
norngpaTa»
16 | Knaccbl Heopranu- | Mpaktuyeckas pabota N2 4 | CdpopmmupoBaThb npeacTas- 1 YmeTb onpeaensaTb pH pac- Aatumnk pH
Yeckux coeanHe- «Onpegenexune pH pacTteo- | neHune o pH cpeabl Kak xa- TBOPOB
HUI. OCHOBaHUs POB KUC/IOT U LLiENoYemn» PaKTEPUCTUKW KUCNOTHO-
CTW pacTBopa
17 | Knaccel HeopraHu- | JlabopaTopHeiii onbiT N2 9 | CchopMmpoBaTh NpeacTas- 1 [puMeHATb yMeHus no onpe- | [atumk pH
YeCKnx coefmHe- «Onpepenexue pH pas- neHue o wkane pH Aenexuto pH B mpakTuyeckomn
HUI. OCHOBaHUs NNYHBIX Cpea» AesTenbHOCTH
18 | Knacchl HeopraHu- | JlabopaTopHbiii onbT N2 10 | SkcnepuMeHTanbHO [oKa- 1 lMoHMMaTb cywHoCTb npouec- | [atuunk pH, ao-
Yeckux coeanHe- «PeaKkuusi HenTpanmsa- 3aTb XMMWUYECKME CBOWCTBA Ca HelTpanu3aumm v npume- | 3atop 06bEMa
HUN. XUMWUYECKME | LUMU», JEMOHCTPALMOHHbIA | OCHOBAHWIA HSITb NPOLIECC HEWTPanm3a- xuakoctu, 6ro-
CBOWCTBA OCHOBa- | akcnepumeHT N2 5 «Tenno- UMK Ha NpaKTUKe peTKa, AaTyumnk
HUI BOW 3ddekT peakumm TeMnepaTypbl
rMOpoKCUaa Hatpus C yrie- NIaTUHOBLIN,
KWCNbIM razom» AaTYMK aasne-
HUS, MarHUTHas
MeLlanka
19 | XuMunyeckasi cBs3b | [JEMOHCTPALMOHHBIN lNokasaTb 3aBMCUMOCTb 1 YMeTb onpenensdrts TMn Kpu- JaTuvk Temnepa-

onblT N2 6 «Temnepatypa
MnaBfeHns BeLeCTs C pas-
HbIMW TUMNAMWU KPUCTaNN-
YECKMX peLLETOK»

(hM3MYecKnx CBOMCTB Be-
LEeCTB OT TUMa XMMUYECKOIA
CBSI3U

CTanIn4YeCKmnx peLIJéTOK no
TEMNEPATYPE NAaBNEHNA

TYpbl NNATUHO-
Bbll, AATUYMK TEM-
nepaTypbl TEPMO-
MapHbIii

BEUWUX



4l
Ne LleneBas Kon-Bo Wcnonb3oBaHue
Tema Copnep)xxaHue MnaHupyemMble pesynbTaTbl
n/n yCTaHOBKa ypoKa YyacoB o6opyaoBaHus
20 | Teopwus anekTpo- [1leMOHCTPaLNOHHbI lMokasaTb, YTO pacTBope- 1 3HaTb, YTO pacTBOpeHne — [laTumk Temnepa-
nmTMYeckon ancco- | onbiT NO 1 «Tennosoi ah- | HME BELLECTB UMEET psia (hU3NKO-XMMUYECKMIA NPO- TYpbl NNATUHOBbLIN
umnaumm (beKT pacTBopeHus Be- MPU3HAKOB XMMUYECKOM uecc
LLecTB B BOAe» peakumm
21 | Teopwusi anekTpo- MpakTnyeckas pabota N2 1 | BBegeHWe NOHSTUI «3nek- 1 YMeTb 3KCnepuMeHTanbHO [laTumnk 3nekTpo-
JIUTUYECKON ANCCO- | «DNEKTPONUTBI U Heanek- TPOSIUT» U «HEINEKTPO- onpeaensTb 3N1eKTPONUTbl U NPOBOAHOCTM
umnaumm TPONUTBLI» NINT» HEe3NEeKTPONUTDI
22 | Teopwusi aneKkTpo- NabopaTtopHbiit onbiT N2 1 | CchopMupoBaTh NpeacTas- 1 3HaTb, Kakoe BAWSHWE OKa- [laTumnk 3nekTpo-
JIMTUYECKON Ancco- | «BnusiHne pacTBopuTens NeHVe O BAMSHUM PacTBO- 3blBaeT BoAa Ha auccouma- NPOBOAHOCTM
umnaumm Ha guccoumnaumio» puUTENs Ha AUCcoLMaLmio LMo BelecTsa
aneKTponuTa
23 | Teopusi aneKkTpo- NabopaTopHbiii onbIT N2 2 | SKkcneprMeHTaNbHO BBECTY 1 YMeTb onpegensts CuibHble | [aTyuk 31eKTpo-
JMTUYECKON ancco- | «CunbHble U cnabble anek- | NMOHSTME «Cnabbii aneK- 1 cnabble 3n1eKTPoAnTbl € NO- | NPOBOAHOCTU
unaumn. CunbHble | TPONUTBLI» TpONUT» MOLLbIO AaTuyMKa 3MEeKTPOnpo-
1 cnabble anekTpo- BOAHOCTH
NUTbI
24 | Teopusi 3neKTpo- Nab6opatopHbliii onbIT N2 3 | CchopMupoBaTh NpeacTas- 1 3HaTb 3aBMCUMOCTb 3NEKTPo- | [laTumk 3nexTpo-
JITUYECKOW ANCCO- | «3aBUCUMOCTb 3/1EKTPO- NeHne 0 3aBUCUMOCTH NPOBOAHOCTM PacTBOPOB OT | NPOBOAHOCTM
umnaumm NPOBOAHOCTN pacTBOPOB 3NEKTPONPOBOAHOCTM pac- KOHLIEHTpaLMm1 MOHOB
CUMbHBIX 3NEKTPONUTOB TBOPOB OT KOHLEHTpauuu
OT KOHLUEHTpauuuW WOHOB» | MOHOB
25 | Teopwus 3nekTpo- MpakTnyeckas pabota N2 2 | 3akpenuTb npeacTaBneHne 1 YMeTb 3KCrnepuMeHTanbHO [laTumnK 3nekTpo-

NUTUYECKOMN Aucco-
unaumm

«OnpepaeneHne KOHUeH-
Tpauuu COnM NO 3NEKTPO-
NPOBOAHOCTM pacTBOpa»

0 3aBUCUMOCTM 3NEKTPO-
MPOBOAHOCTM PacTBOPOB
OT KOHLIEHTpaLMM MOHOB

OnpeaensTb KOHLEHTPALMIO
CO/M B PacTBOPE C NMOMOLLbIO
[ATuMKa 3N1eKTPONPOBO/HO-
ctv

NpOBOAHOCTU

BEUWUX



5. lpodosikeHue

6.
N2 LleneBas Kon-Bo Wcnonb3oBaHue
Tema CopeprkaHue MnaHupyemble pe3ynbTaTbl
n/n YCTaHOBKa ypoka yacos o6opynoBaHus
26 | Teopusi anekTpo- NabopaTtopHbiit onbIT N2 4 | ccnenosaTb 0CO6EHHOCTY 1 MpUMeHATb 3HaHUa O peak- | [aTumK 3nekTpo-
JMTUYECKON ancco- | «B3aumopencTBme ruapok- | NpoTekaHus peakumn Hen- UMM HEMTPanM3aumm B UHbIX NPOBOAHOCTH,
unaumu. cupa 6apus C cepHoit Kuc- | Tpanusaumm YCNOBUSIX po3atop obbéma
Peakuun MOHHOrO | OTOM» Xungkoctu, 6to-
obmeHa peTka
27 | Teopwusi aneKkTpo- NabopaTopHblit onbIT N2 5 | SKcnepuMeHTanbHO noka- 1 3HaTb, YTO BCe pacTBOpUMble | [laTuuK 31eKTpo-
JMTMYECcKon ancco- | «Obpa3oBaHue conelt aM- | 3aTb 06pa3oBaHNe MOHOB B BOJE COMW SBMSIOTCA CUNb- | NPOBOAHOCTM
unaumm MOHUS» npy peakumMn aMMmnaka c HbIMW 3/1EKTPONUTaMK
Kncnotamm
28 | Xumnueckne peak- | JlabopaTopHbiii onbiT N2 6 | A3yuyeHne oKMCIUTeNb- 1 WmeTb npeacrasneHue o Te- [latunk Temnepa-
umn. Okucnutens- | «M3yyeHne peakumn B3au- | HO-BOCCTAHOBUTENbHbIX NNOBOM 3deKTe OKNCIM- TYpbl NNATUHOBbIN
HO-BOCTAHOBUTENb- | MOAENCTBUS CynbdUTa Ha- | MPOLIECCOB, MPOTEKAOLIMX TeNIbHO-BOCCTAHOBUTENbHbIX
Hble peakuum TpYS C NEPOKCMAOM BOAO- | C BbIAENEHWEM 3HEPTUU peakumm
(OBP) poaa»
29 | Xumuyeckue peak- | JlabopaTopHbid onbiT N2 7 | [lokasaTb, YTO B mpoLecce 1 WmeTb npeactasnenns o pas- | [atumk pH
uun. OBP «Wh3meHeHne pH B xoae npotekaHus OBP BO3MOX- NINYHBIX NPOAYKTax OKWUCIU-
OKUCNUTESIbHO-BOCCTAHO- HO 0bpa3oBaHune KUCNoThl TENbHO-BOCCTAHOBUTESIbHbIX
BUTENbHBIX peakLuii» WK LLEENoYN peakuui
30 | XuMmuueckue peak- | JlabopaTopHbiid onbiT N2 8 KonuuecTeeHHO OXapakTe- 1 3HaTb, YTO MeTannbl SBAAOT- | JaTumk Hanpske-
uun. OBP «CpaBHWTENbHAA XapaKTe- p130BaTh BOCCTAHOBUTETb- CA BOCCTAQHOBUTENAMM C pa3- | HUA
PUCTUKA BOCCTAHOBUTENLHOM | HYHO CMOCOBHOCTb MeTan- HOWM BOCCTAHOBUTE/IbHOW Cro-
CMocobHOCTV MeTansoB» noB COBHOCTbI0
31 | XuMunyeckme peak- | [1eMOHCTPALMOHHbIE OMbl- N3yunTb 3aBUCMMOCTb CKO- 2 3HaTb 3aBUCUMOCTb ckopocTu | Mpubop ans un-

ummn. CKopoCTb Xu-
MUYECKON peakLmm

Tbl N2 2 «M3yyeHwne Biuns-
HUS pa3nnyHbIX akTopoB
Ha CKOpPOCTb peakummn»

POCTU peakumn OT pasnuy-
HbIX (PaKTOpPOB

peakunu OT pas/iMyHbIX dak-
TOpPOB — TeMnepaTypbl, KOH-
LeHTpauumn pearupymowmx Be-
LWeCTB, KaTanu3artopa, npupo-
Abl BELECTB, niowaam
COMPUKOCHOBEHMS BELLEeCTB

NOCTPaLmMn 3aBu-
CMMOCTM CKOpO-

CTU XMMUYECKOM

peakuuu oT ycno-
BUM

BEUWUX



Ne LleneBas Kon-Bo Wcnonb3oBaHue
Tema Copnep)xxaHue MnaHupyemMble pesynbTaTbl
n/n YCTaHOBKa ypoKa yacoB obopynoBaHus
32 | Hemetannbl. ano- | [leMOHCTpaLMOHHbIN SKcrnepuMeHTasnbHoe 1 3HaTb u3nyeckne n xummnye- | Annapat ans
reHbl onblT N2 3 «M3yyeHne tu- | usydeHue Guan4eckux u CKMe CBOMCTBA rafioreHoB. NpoBefeHUs Xu-
3NYECKUX U XUMUYECKUX XMMUYECKMX CBOMCTB XJ10- YMeTb 3anu1cbiBaTh ypaBHe- MUYECKMX Npo-
CBOWCTB XJ10pa» pa HUS peakLmii ranoreHoB ¢ Me- | ueccoB (AMXP)
Tannamm, HeMeTannamm, ux
Pa3NINYHYIO OKUCITUTESNbHYIO
CNOCOBHOCTb
33 | Hemetannbl. Okcu- | [JEMOHCTPALMOHHBIN N3yunTb CBOWCTBA CEPHM- 1 3HaTb Qu3nyeckue n xummnye- | Annapat Ans
Abl cepbl. CepHn- | onbiT N2 4 «A3yyeHne CTOro rasa CKMe CBOWCTBA CEPHUCTOrO npoBefeHns Xu-
CTas Kucnota CBOWCTB CEPHUCTOrO rasa rasa. YMeTb 3anucbiBatb MUYECKMX peak-
1 CEPHUCTOM KUCNOTbI» YPaBHEHWSI peakLui rasa ¢ un (ANXP)
BO/IOW, CO LLEeIoYaMu
34 | Hemetannbl. Am- NabopatopHbiii onbiT N2 9 | DKCNEPUMEHTaNbHO oKa- 1 3HaTb, YTO pacTBOp aMmuaka | [aTumk 3nekTpo-

MUak

«QOCHOBHble CBOWCTBA aM-
MUaka»

3aTb MPUHAANEXHOCTb pac-
TBOpPa aMMMaka K cnabbim
3NeKTponuTam

B BoAle — Cnabbli aNeKTpo-
NUT. YMETb OMNpEeAensTh 3T0
CBOMCTBO C MOMOLLbO JaTuu-
Ka 3NEKTPONPOBOAHOCTY

NPOBOAHOCTM

BEUWUX
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