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Iloacnumenvnasn 3anucka

PaGouass mporpamma [ONOJHUTENLHOTO O0pa30BaHUs «YBIIEKaTeIbHAs, HO CIIOXKHAS
Hayka XxuMush»-«Touka pocTanpaspaboTana B COOTBETCTBHH:

- ¢ mpumepHoi pabouelr mporpammoit kypca I1. M. becnanoB Peanm3arus oOpa3oBaTenbHBIX
OporpaMM 1O XUMHH C HCIIOJIb30BaHUEM OOOPYAOBaHHS JETCKOro TexHomapka «llIkombHbIi
kBaHTOpUyM» 7, 8 — 9 kiaccel. Meroaudeckoe nocooue. M3z, IIpocsemenne, Mocksa, 2021;

- nporpammoii Bociutanust MbBOY COILL Ne 7r. 3apuHcka.

Ha n3yuenue xumuu B 7, 8, 9 kiacce orBoautcs o 2 yaca B HeAemo (2084), 140 yacos B
rox (mo 704) — 7, 8 kimaccel, 68 4 — 9 kiacc.

eau u 3apaun

JomonnutespHasi  o0meoOpasoBaTe/ibHasi  (oOmiepa3BUBaoNIasi) NporpaMmma
«Xumust U1 TI0003HATENBHBIXYHA 0a3e 00111e00pa3oBaTEbHBIX OPraHnu3aluid CO3JaH C HEbI0
OpraHu3any 00pa3oBaTENbHON JeATeIbHOCTH B cdepe o0OImEero H JOMOJHUTEIHHOTO
oOpa3oBanus.OHa HampaBliEHHA Ha CO3/IaHUE YCJIOBHUH AJI PacIIMpPEHUs COAEpkKaHMs OOLIEro
o0pa3oBaHusl Uil pa3BUTHS Yy OOy4YalOIUXCS E€CTECTBEHHO-HAYYHOW, MaTeMaTH4eCKOM,
UH(POPMALIMOHHON TPaMOTHOCTH, (HOPMHUPOBAHMS KPUTHUECKOTO M KpPEaTMBHOTOMBIILICHHS,
COBEpIICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOW HAMpPaBIIEHHOCTH, a TAKXKE IOBBIIICHUS
KauecTBa 00pa30BaHUS.

3agayamMu ABJIAIOTCA:

* peanmu3alysi OCHOBHBIX 00111e00pa30BaTeIbHBIX IPOTPAMM IO YUEOHBIM MpeIMeTaM
€CTECTBEHHO-HAYYHOW HANpaBIEHHOCTH, B TOM YHCIE B paMKaX BHEYPOUHOH [EATEIbHOCTH
00yJaromuxcs;

* pazpaboTKa U peanu3aius pa3HOYPOBHEBBIX JOMOIHUTEIBHBIX 0011€00pa30BaTEIbHBIX
pOTpaMM E€CTECTBEHHO-HAYYHOW HANpPaBJIIEHHOCTH, a TAKXKEe MHBIX MPOTPaMM, B TOM 4YHCJE B
KaHUKYJISIPHBIN TIEpUOI;

* BOBJICYCHHE O0YYAIOIINXCS U TIEJarOrHYeCKUX pabOTHUKOB B TIPOCKTHYIO IS TELHOCTB;

* OpraHu3aiys BHEYy4eOHOU AESITeTbHOCTH B KAHUKYJISIPHBIN MEPHOJ, pa3paboTka U peann3aius
COOTBETCTBYIOIMX O0pa30BaTEIbHBIX MPOTPaMM, B TOM YHCJE IS Jlarepeld, OpraHn30BaHHBIX
00pa3oBaTeNbHBIMI OPraHU3alUAMU, B KAHUKYISIPHBIN TEPUO/I;

* TIOBBIIIEHHE MPO(YECCHOHANBHOTO MAaCcTEPCTBA MEIArOrMYECKHX PabOTHUKOB, PEaM3yOLINX
OCHOBHBIE U JIONOJHUTEIbHbIE 00111e00pa3oBaTeIbHbIE IPOrPaMMBbI.

Coznanue  OMOJHUTENBHOTO  OOpa3oBaHuMd Ha  0Oa3e  oO0mieoOpa3oBaTenbHON
OpraHu3alHUIIPeIoNaraeT UCIoIb30BaHNEe IPUOOPETaeMOro 000pYA0BaHUs, CPEICTB 00YUIEHUS
¥ BOCTIUTAHHS JUTsl YIITyOIEHHOTO OCBOCHHUSI OCHOBHBIX 00pa30BaTEIbHBIX MPOTPaMM OCHOBHOTO
o0miero W cpeAaHero ooOmiero o0pa3oBaHMs, BHEYPOUHOH JIEATENBHOCTH, MPOTrpaMMm
JIOTIOJTHUTETIFHOTO 00pa3oBaHus, B TOM YHCJIE€ ECTECTBEHHO-HAYYHOM W TEXHUYECKOM
HaTPaBIEHHOCTH.

Co3nanue JIOMOJHUTEIBHOr000Pa30BaHUANIPEIIONIATaeT pPa3BUTHE 00pa30BaTEIbHOMN
UHQPACTPYKTYpbl ~ 00IIe0o0pa3oBaTeNbHOW  OpraHM3alMd, B TOM  YHCJIE€  OCHAIIEHUE
0011e00pa3oBaTeIbHON OpraHU3aIiu:
* 00opynOBaHUEM, CPEICTBAMU OOYYEHHUs M BOCIUTAHMS Ul PACIIMPEHUs BO3MOXKHOCTEH
U3Yy4eHUs (B TOM YHCJE SKCIEPUMEHTAIBHOI0) MPEIMETOB, KYpPCOB, MUCIUIUIMH (MOIyJel)
€CTECTBEHHO-HAYYHOH M TEXHOJOTHYECKOW HAMpaBIEHHOCTH TPU peau3allid OCHOBHBIX
00111e00pa30BaTENBHBIX MPOTPAMM H JIOTIOJHUTEIBHBIX 00IIe00pa30BaTENbHBIX IPOTPAMM;
* o0opymoBaHWeM, CpeACTBaMH OOYYeHHMs M BOCHUTAHUS [JI1 HA4albHOTO 3HAKOMCTBA
00yJaromuxcst ¢ TPOSKTHPOBAHWEM W KOHCTPYHPOBAaHHUEM pPOOOTOB, OOYYEHHUS OCHOBaM
KOHCTPYHPOBAaHUS W MPOTPAMMHUPOBAHUS, MPHUHIMIOB (YHKIIMOHUPOBAHUS U OCHOBBI
pa3paboTKN MHPOPMAITMOHHBIX CHCTEM U allllapaTHO-TIPOTPAMMHBIX KOMIUIEKCOB U T. 1.
* KOMITBIOTEPHBIM, MPE3EHTAIMOHHBIM M HHBIM O0OpYIOBAaHUEM, B TOM YHCIIE JUIS peaTU3aIliu
IpoTrpaMMm JIOTIOJTHUTEITHHOTO o0Opa3zoBaHUs €CTeCTBEHHO-HAYIHOM u
TEXHHUYECKONHAPaBIEHHOCTH.

[lepeyeHb, MUHIMATBHO HEOOXOANMBIE (YHKIIMOHATIBHBIE H TEXHUYECKHE TPEOOBaHUS U



MHUHHMaJIbHOE KOJIMYECTBO OOOPYAOBaHUS, PACXOAHBIX MaTEpUANIOB, CPEACTB OOydYeHUS U
BocnuTaHus il ocHameHuss BJl ompenenstorcs PernoHanbHbIM KOOPIWHATOPOM C YUYETOM
[IpumepHoro mepeuHss 00OpYyIOBaHHUS, PACXOJHBIX MAaTEPHUATOB, CPEACTB OOY4YCHUS U
BOCIIMTAHHUS B LIEJISX CO3AAHMSI IOTIOTHUTEIEHOTO 00pa30BaHusl.

DKCIIEpUMEHT SIBJSIETCS MCTOYHMKOM 3HAHUN M KPUTEPUEM UX HCTUHHOCTH B HAayKe.
Konnenmus coBpeMeHHOro o00pa3oBaHMs MOJpa3yMEBaeT, YTO B Y4eOHOM HKCIEPUMEHTE
BEAYLIYI0O POJIb JIOJDKEH 3aHATh CAMOCTOSITEIbHBIA HMCCIEIOBATEIIbCKUM  YYEHHUYECKUN
JKCIIEPUMEHT.

CoBpeMeHHbIE IKCIIEPUMEHTATIBHBIE HCCIIEJOBAHUS 110 XUMHUH YK€ TPYTHO MPECTaBUTh
0e3 HCMOIb30BaHUS HE TOJILKO aHAJIIOTOBBIX, HO U IIU(POBBIX U3MEPUTENIBHBIX TPHOOPOB.

B ®enepansnom 'ocynapctBennoM obpaszoBatenbHoM cranaapte (OI'OC) npomnucano,
YTOOJHHUM U3 YHUBEPCAJIbHBIX YUEOHBIX JEHCTBHM, MPHOOPETAEMBIX yUallUMUCA, JOJKHO CTAaTh
YMEHHUE «IIPOBEACHUS OIBITOB, MPOCTHIX AKCHEPUMEHTAIBHBIX HCCICIOBAHUN, MNPSAMBIX U
KOCBEHHBIX M3MEPEHHUH C HCIHOJIB30BAaHUEM AaHAJOTOBBIX U IU(PPOBBIX H3MEPHUTEIBHBIX
puOOpOB».

Y4eOHbIi SKCTIEPUMEHT 110 XUMUH, POBOIMMBIN Ha TPATUIIMOHHOM 000py10BaHUH 0e3
npUMeHEeHHs U(PPOBBIX Ta00PATOPHIiA, HE MOXKET TIO3BOJIHMTH B TIOJHON Mepe PEeIInuTh BCE 3aJa9n
B COBPEMEHHOM 1IKOJIE. DTO CBSI3aHO C PSIIOM HMPUYHH:

* TPAJMIMOHHOE MIKOJIBHOE 000pYyIOBaHNE M3-32 OTPAHUYCHUSI TEXHUYECKHX BO3MOXKHOCTEH He
MO3BOJIIET IPOBOJAUTH MHOTHE KOJIMYECTBEHHBIE UCCIICIOBAHUS;

* JUIMTENIBHOCTh TIPOBENCHHsS (U3MYECKHX HCCIEIOBAaHUKH HE BCErjga corjacyercs ¢
JUTUTETILHOCTHIO YU€OHBIX 3aHSATHUH;

* BO3MOJKHOCTh TPOBEJCHHUS MHOTHX HCCIECIOBAHUN OTPAaHHMYUBACTCS TPEOOBAHHMSIMH TEXHUKH
0€30MacHOCTH U Jp.

[udpoas  mabopaTopusi  MOJHOCTBIO  MEHAET  METOIMKY U COJepiKaHue
SKCIIEPUMEHTAIILHOM JIEATEIBHOCTH M pellaeT BbllIenepedncieHHble mpoosnemsl. [lupokuit
CHEKTp JaTYMKOBIIO3BOJIIIOT ~ YYAIIMMCS 3HAKOMHUTBCS C MapaMeTpaMu  (U3HUECKOTO
JKCIIEPUMEHTAa HE TOJBKO HAa KAYECTBEHHOM YpOBHE, HO M Ha KoiuyecTBeHHOM. Lludposas
nabopaTopuss TO3BOJSIET  BECTH  JUIMTENBHBIA ~ OKCIIEPUMEHT  JaXXe B OTCYTCTBHHU
AKCIIEPUMEHTATOPA, @ YACTOTA U3MEPEHHI HETOABIACTHA YEIOBEYECKOMY BOCIPUATHUIO.

B nporiecce (OPMHUPOBAHUSA HKCIEPUMEHTAIBHBIX yMEHUH Y4YeHUK oOydaercs
NPEICTaBIATh HH(pOpPMALHIO 00 UCCIIEIOBAaHUU B YETBHIPEX BUIAX:

* B BepOAJbHOM: OIHCHIBATH JKCIIEPUMEHT, CO37aBaTh CIOBECHYIO MOJEIh JKCIIEPUMEHTA,
(buKcUpoBaTh BHUMaHKME Ha U3MEPSIEMbIX BEIMYMHAX, TEPMUHOJIOTHH;

* B TaOJMYHOM: 3aIIOJIHATH TAOJIMIbI TAHHBIX, JIEXKAIIUX B OCHOBE MOCTPOEHHUs rpadukoB (Ipu
3TOM Y YYalMXCsl BO3HUKAET MEPBUYHOE MIPEJCTaBICHUE O MacIITabax BEIUYHUH);

* B rpa)uIecKOM: CTPOUTH TPaPUKH N0 TAOJUYHBIM JaHHBIM, YTO NAET BO3MOXKHOCTH Iepexo/1a
K BBIIBIKEHHIO THIIOTE3 O XapaKTepe 3aBHUCUMOCTH MEXAY BeTUYMHAMH (IPU 3TOM YUMTENb
MOKa3bIBAaET MPEHMYIIECTBO B BU3YaJIH3AIMH 3aBUCUMOCTEH MEXKIy BETMUYMHAMM, HATIISTHOCTh
U MHOIOMEpHOCTH); B BHJIE€ MaTeMaTHUECKUX YpaBHEHMI: TaBaThb MaTeMaTH4YeCKOe OIMCaHHe
B3aMMOCBSI3U BEIIMYMH, MaTeMaTHIeCKoe 0000IIeHHE.

Ilepexoxa oT KaXkaA0ro 3Tamna MpeacTaBieHUs HH(POPMALUK 3aHUMAET T0BOJIBHO OOJIBIION
IPOMEXKYTOK BpeMeHH. B 7—8 kiaccax 3TOT mporecc HE0OX0AWM, HO B CTapHIMX Kiaccax
MOXHO OBbUTO OBI 3TO BpeMs MOTPAaTHTh Ha pelleHHe Ooyiee BaXKHBIX 3ajad. B »ToM miaHe
UQPOBBIE JTA0OPATOPUH CYIIECTBEHHO SKOHOMST BpeMs. OTO BpeMs MOXKHO MOTPATHUTh
cormacho ®I'OC Ha (¢opMuUpOBaHME MCCIEOBATEIBCKUX YMEHUH yd4alluxcs, KOTOpbIe
BBIPAKAIOTCSB CIEAYIOMINX IEHCTBHAX:

* onpezieTieHre MpoOIeMBl;

* IOCTAaHOBKA MCCIIEI0BATENbCKON 3a/1a4H;
* IJJAHUPOBAHUE PEILICHUs 3a/1auH;

* IOCTPOCHUE MOJENEI;

* BBIBIKEHHE TUIIOTE3;



* SKCIIEpPUMEHTAJIbHAS TPOBEPKA TUIIOTE3;
* aHaJIN3 JaHHBIX SKCIIEPUMEHTOB WJIM HAOJIIOICHU;
* (hopmynupoBaHue BHIBOIOB.

B OCHOBY  00pa3oBaTeIbHOMIPOrpaMMbl  3aJI0KEHO MNpPHUMEHEHHE IU(PPOBBIX
nabopatopuil. TemaTuka TPEATOKEHHBIX SKCIEPUMEHTOB, KOJMYECTBEHHBIX  OIBITOB
COOTBETCTBYET CTPYKTYpe MPUMEPHOU 00pa3oBaTelbHON MPOrpaMMbl MO XHUMHH, COACPKAHUIO
®denepalibHOTO TOCyAapcTBEHHOTO oOpazoBarenbHoro crangapra (PI'OC) cpeanero (MoIHOTO)
o0mrero oOpa3oBaHusI.

CoBpeMeHHbIE TEXHUUECKHE CPEACTBA O0YyUEHUSI HOBOTO ITOKOJIEHUS MO3BOJIAT JOOUTHCS
BBICOKOTO YpPOBHSI YCBOGHHMS Y4eOHOro Marepualia, YCTOWYHMBOIO poOCTa IO3HABaTEIbHOTO
MHTEpeca MIKOJIBHUKOB,T. €. IOMOTYT MPEOA0JIETh T€ MPOOJIEMBI, O KOTOPBIX TaAK MHOT'O TOBOPSIT,
KOr'Jla peyb 3aX0JUT O COBPEMEHHOM LIKOJIbBHOM XUMHUYECKOM 00pa30BaHUU.

IInanupyemsle pe3yJibTaThl 0CBOCHHS Y4eOHOI0 NpeAMeTa XUMHHU € ONIHCAHHEM
YHUBEPCAJIBHBIX Y4eOHBIX 1eiiCTBHUIA, 1I0CTUT2eMbIX 00y4Yal0LIUMUCS

JIn4HOCTHBIE pe3y/IbTaThl

OOyuarommiicsi MOJIyYUT BO3MOXKHOCTH JUIE (POPMHUPOBAHUS CIETYIOUINX JTUIHOCTHBIX
VYN
* OIIpeJIelIeHHe MOTUBALIMY U3YYeHHs y4eOHOro MaTepuaa;
* OLICHMBaHHE YCBAaWBaeMOro y4yeOHOro MmarepHuanga, MCXOJAS U3 COLUAIbHBIX U JIMYHOCTHBIX
IICHHOCTEIA;
* [IOBBIIIEHUE CBOETO 00Pa30BaTEILHOTO YPOBHS M YPOBHS FOTOBHOCTH K M3YYEHHUIO OCHOBHBIX
HCTOPUYECKHUX COOBITHIA, CBI3aHHBIX C ICTOPUEH Pa3BUTHsI XMMHUHU U OOIIECTBA;
* 3HaHUE NPaBWJI IIOBEJICHNS B UYPE3BbIYANHBIX CUTYaLUAX;
* OIICHUBAHUE COIMAIBHON 3HAUUMOCTH MPO(ECCHIA, CBI3aHHBIX C XUMUEIH;
* BJaJEHHE TNpaBWIaMH O€30MaCHOrO0 OOpallleHUus ¢ XUMUYECKUMH BEUIECTBAaMH U
000py/10BaHUEM, IPOSIBIIEHUE IKOJIOIMUECKON KYJIbTYpPHI.

MeTanpeameTHble pe3yJibTaThl

PeryasituBHbIC

OOyuaronuiicss NOJYyYUT BO3MOKHOCTh AJIs1 (POPMUPOBAHUS CIIEAYIOIIUX PEryJIsTUBHBIX
YV
* [IeJIeTI0JIaraHue, BKIIoYasi IOCTAaHOBKY HOBBIX LieJIel, MpeoOpa3oBaHUe MPaKTHUECKON 3a1auu B
MO3HABATEJIbHYIO, CaMOCTOSATEIbHBIA aHAU3 YCIOBMM JOCTHMKEHMSI LE€IM Ha OCHOBE YyuéTa
BBIJICJIEHHBIX YUUTEJIEM OPUEHTUPOB JICHCTBUS B HOBOM YyUeOHOM MaTepuae;
* IJTAHUPOBAHUE MMYTH JTIOCTHKEHUS LIENIeH;
* ycTaHaBJIMBaHHE 1IEJIEBBIX IPHUOPUTETOB, BBIIEICHNE allbTEPHATUBHBIX CIIOCOOOB TOCTHKEHUS
eI ¥ BeIOOp Hanbosee 3ppekTUBHOTO Crocooa;
* YMEHHE CAMOCTOSITENIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIPABJIATH UM;
* YMEHHE IPUHUMATH PEIICHUS B TIPOOIEMHON CUTYaIIHH;
* IOCTAaHOBKA Y4eOHBIX 3aj[ay, COCTAaBJIEHUE TJIaHa U TIOCIIEJOBATEIbHOCTH AEHCTBUI;
* opranu3zaiys pabodero MecTa Mpu BBIMOJIHEHUH XUMHUYECKOT0 SKCIIEPUMEHTA;
* MPOTHO3MPOBAHUE PE3YJIbTATOB OOyUEHUs, OLCHMBAaHHME YCBOEHHOTO MaTepHasa, OLEHKa
KadecTBa M YpPOBHS TIIOJIyYEHHBIX 3HAHWH, KOPPEKIWs IUlaHAa W Ccrocoda JeHCTBUS TpU
HE00XO0IUMOCTH.

Ilo3HaBaTebHBIC

OOyuaromuiics  MOJXYYUT  BO3MOXKHOCTh Ui (OPMHPOBAHUS  CIEAYIOIIHUX
nmo3HaBartenbHbIX Y'Y /I
* IOMCK U BbIJIeJIEHUE HH(POPMAIINH;
* aHaIU3 yCIOBUM M TpeOoBaHMN 3agaud, BHIOOpP, coMOcCTaBieHHE W OOOCHOBaHME crocoba
pelLIeHHs 3a/1auu;
* BbIOOp Haumbosee 3PPEeKTUBHBIX CHOCOOOB pPEIICHUS 33Jaud B 3aBUCUMOCTH OT KOHKPETHBIX
YCIJIOBHI;



* BBIIBIDKEHHME U 0OOCHOBaHHE 'MITOTE3bI, BHIOOD crioco0a e€ IpoBepKH;
* CaMOCTOSTENIBHOE CO3[JaHHe aJlTOPUTMa JESATEIbHOCTH IPU PEIIEHUH POOIeM TBOPUECKOro U
IIOMCKOBOI'O XapaKTepa;
* YMEHHUS XapaKTepU30BaTh BEIIECTBA [10 COCTAaBY, CTPOCHUIO U CBOWCTBAM,;
* OIHUCBHIBAHUE CBOWCTB: TBEPABIX, JKUIKUX, Ta3000pa3HBIX BENIECTB, BBIICICHUE UX
CYLIECTBEHHBIX IIPU3HAKOB;
* U300pakeHUE COCTaBA MPOCTEUIINX BEIIECTB C IMOMOIIBI0O XUMHUYECKUX (OPMYI M CYITHOCTH
XMMHUYECKHX PEaKLUil ¢ IOMOIIBI0 XUMUYECKUX YPaBHEHHUI;
* IpoBe/ieHUe HaOJII0ACHUH, ONUCAHNE MPU3HAKOB M YCIOBUI TEUEHHS] XMMHUYECKHUX PEaAKLUH,
BBINOJIHEHHE XMMHUYECKOI'O SKCIIEPUMEHTa, BBIBOABI HAa OCHOBE aHajau3a HaOJIOJCHMH 3a
OKCIEPUMEHTOM, pEIICHUE 3aJad, IOJIyYeHHEe XHWMHUYECKOH HWHQPOPMALUU U3 PA3TUUHBIX
UCTOYHUKOB,;
* YMEHHUE OpPraHU30BbIBaTh MCCIIEA0BAHUE C LIEIbIO IPOBEPKU THIIOTES;
* YMEHHUE JIe1aTh YMO3aKII0UeHUs (MHAYKTUBHOE U 110 aHAJIOTMH) U BBIBOABI;
* yMeHHE OOBEKTMBHO OLIEHMBATh MH(POPMALMIO O BEIIECTBAX M XMMHUYECKHX Ipoleccax,
KPUTUYECKH OTHOCUTBCS K IICEBJOHAYYHON MH(DOpMaLUK.

KommyHukaTuBHbIe

OOyuaromuiics  HOJXYYUT  BO3MOXKHOCTb Uil (OPMHPOBAHUS  CIEAYIOIIHUX
KOMMYHUKaTUBHBIX YV /I
* [10JIHOE ¥ TOYHOE BBIPA)KEHUE CBOMX MBICJIEH B COOTBETCTBHH C 33/1a4aMU U YCIOBHSIMU
KOMMYHHUKaIUH;
* aJIeKBaTHOE HCIOJb30BAHUE PEUYEBBIX CPEJCTB AJIS y4yacTHs B JIMCKYCCHU M apryMeHTaluu
CBOEM MO3ULMM, YMEHHE MPEACTABIATh KOHKPETHOE COJEpXKaHUE C COOOLIEHHEM €ro B
INUCbMEHHOW M YCTHOM (opme, ompeneneHne crnocoOOB B3aUMOJCHCTBUSA, COTPYAHUYECTBO B
MOWCKE 1 cOope MHpOpMaIn;
* yyacTHe B JAMaiore, INIAHUPOBaHHE OOIIMX CHOCOOOB pabOTHI, NMPOSBICHUE YBAXKUTEIHLHOI'O
OTHOLIEHHUS K IPYTUM Y4alLUMCS;
* ONUCAHHE COJEP)KAHUS BBINOJIHIEMBIX JEHCTBUN C II€JbI0 OPUEHTHPOBKH B IPEIMETHO-
IIPAKTUYECKON AESITEIbHOCTH;
* YMEHHUS YYUTHIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAUHAIIMU PA3JIMYHBIX O3ULUIH B
COTPYJIHUYECTBE;
* ¢popMynHpoBaTh COOCTBEHHOE MHEHHE U MO3UIHMI0, apIYMEHTHPOBATh U KOOPAUHUPOBATh €€ C
MNO3UIUSAMHU NMAPTHEPOB B COTPYIHUYECTBE IPHU BBHIPAOOTKE OOILIEro peleHUs B COBMECTHOU
JESTEIILHOCTH;
* OCYIIECTBISTh B3aUMHBIM KOHTPOJb U OKa3blBaThb B COTPYIHHUYECTBE HEOOXOIUMYIO
B3alMOIIOMOLIb;
* IUJIAHUPOBATh OOIIME CHOCOObI PabOThHI; OCYHIECTBISTH KOHTPOJb, KOPPEKIHIO, OLEHKY
neiicTBuil mapTHEPA, yMeTh YOexk/1aTh;
* UCIOJb30BaTh aJICKBATHBIE SI3IKOBBIE CPEICTBA JJISI OTOOpPa)KEHUS] CBOMX YYBCTB, MBICIEH,
MOTHUBOB M TOTpeOHOCTeH; oToOpaxkaTb B peud (ONMUCaHUE, OOBACHEHHE) CoepiKaHue
CoBeplIaeMbIX JEUCTBUN, Kak B (popMe IpOMKON COIMAIM3UPOBAHHOW peud, Tak U B (opme
BHYTpPEHHEN peyy;
* pa3BUBaThb KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YSl CPEICTBA YCTHOM U MUCHhMEHHOU
KOMMYHHUKAIlMM TIpd paboTe ¢ TEeKCTaMH Y4YeOHHKAa U JIOMOJHHUTEIbHON JMTEpaTypoH,
CIPAaBOYHBIMU TaOJIUI[AMH, MPOSBIATH TOTOBHOCTh K YBXEHHMIO MHOM TOYKH 3pEHHS MpU
00CYX/IEHUH PEe3yIbTATOB BHIIIOJHEHHOM padOTHI.

IIpenmeTrHble pe3yabTaThl

OOyyaromuiicss Hay4YuTCs:
* IPUMEHSATH OCHOBHBIE METO/IbI [TO3HAHUS: HAOIIOICHIE, N3MEPEHHE, IKCIIEPUMEHT;
* ONUCHIBATh CBOMCTBA TBEPIBIX, KUIKUX, ra3000pa3HbIX BEIIECTB, BBIIEISS UX CYIIECTBEHHBIE
MPU3HAKU;
* PacKpbIBAaTh CMBICI 3aKOHA COXPAHEHHUSI MACChl BELIECTB, AaTOMHO-MOJIEKYJIIPHON TEOpUN;



* pa3nuYaTh XUMUYECKHE U (PU3UYECKHE SIBICHUS, HA3bIBATh MPU3HAKU M YCJIOBHUS MPOTEKAHUS
XUMHYECKUX PEAKIIUN;

* co0Oro/1aTh MpaBmIia 6€301acHOi paboThI IPH MPOBEJACHUH OIBITOB;

* 110JIb30BATHCSI TAOOPATOPHBIM 000PYIOBAaHUEM U MOCYIOH;

* IOJTy4aTh, COOMPATh ra3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX;

* XapakTepHu30BaTh (U3NYECKUE U XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHX
COCIMHEHUH, TPOBOUTH ONBITHI, MOATBEPKAIOIINE XUMUUECKIE CBOMCTBA U3YUECHHBIX KJIACCOB
HEOPraHWYECKUX BEIECTB;

* pacKpbIBaTh CMBICT TMOHATUS «PACTBOP», BBIUUCIATH MACCOBYIO JIOJIO PaCTBOPEHHOTO
BEILECTBA B PAacCTBOpPE, TOTOBUTH PACTBOPBI C ONPENECIEHHON MAaCCOBOM JOJEH pPAaCTBOPEHHOTO
BEIIECTBA;

* XapaKTepHu30BaTh 3aBUCUMOCTh (DPU3MUECKHX CBOICTB BEIIECTB OT THMNA KPHUCTAJUIMYECKON
PEMIETKH, ONPEEATh BUJ XUMUYECKOM CBS3H B HEOPTraHMYECKUX COCTUHEHUSX;

* pacKpbIBaTb OCHOBHBIE MOJIO)KEHHUS TEOPUHM 3JIEKTPOJUTUYECKOW JMCCOLUALNM, COCTABIATH
YpPaBHEHUS JJIEKTPOJMTUUYECKOW AUCCOLUMALMMU KHUCIIOT, LIEJI0YEH, COJNEH U pPEakuid HOHHOTO
obMeHa;

* pacKphIBaTh CYITHOCTh OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKIINM, OTPEEISTh OKUCIUTEIh
1 BOCCTAHOBUTENb, COCTABIISATh YPABHEHUSI OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH.

* Ha3bIBaTh (DAKTOPBI, BIUSIOIINE HA CKOPOCTh XUMHUYECKOHN peaKkIlnu;

* XapaKTepHU30BaTh B3aUMOCBS3b MEX]Y COCTAaBOM, CTPOCHHEM U CBOWCTBAMH HEMETAJUIOB U
METaJlIOB;

* IPOBOJUTH OMBITHI MO MOJIYYEHUIO U U3YYEHUIO XUMUYECKUX CBOMCTB Pa3IMYHbIX BELIECTB;

* IPaMOTHO 0OpaIIaThCs C BEMIECTBAMHU B ITOBCETHEBHOM KH3HU.

OO0y4aromuiics MOJIy4UT BO3MOKHOCTb HAYYHThCH:

* BBIJIBUTATh W MIPOBEPATH IKCIEPUMEHTAIBHO THIOTE3bl 0 XUMUUYECKUX CBOMCTBAX BEIIECTB Ha
OCHOBE UX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTHU BCTYIAaTh B XUMHUUECKHE PEAKIUH, O XapaKTepe
Y TIPOJIYKTaX Pa3IMYHBIX XUMAYECKUX PEAKIIUIA;

* XapaKTepHU30BaTh BEILIECTBA M0 COCTaBY, CTPOCHHUIO U CBOMCTBAM, YCTaHABJIMBATh MPUYMHHO-
CJICICTBEHHBIC CBSI3U MEXK/Y IaHHBIMU XapaKTEPUCTHUKAMU BEILIECTBA;

* COCTaBJISAITb MOJIEKYJISIPHBIE M IIOJHBIE WOHHBIE YPAaBHEHUS IO COKPAUIEHHBIM HOHHBIM
YpaBHEHUSIM;

* IPOrHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBIISITH OKUCIUTENbHBIE UM BOCCTAHOBUTEIBHBIE
CBOICTBA C YYETOM CTEIIEHEN OKUCIICHHS JIIEMEHTOB, BXOJIAIINUX B €r0 COCTAB;

* BBIJIBUTATh U MPOBEPSATH IKCIIEPUMEHTAIILHO TUIIOTE3bI O pe3yibTaTaxX BO3ACHCTBUS Pa3IuYHbIX
($hakTOpOB HA U3BMEHEHHE CKOPOCTH XUMHYECKOW peaKIln;

* HCMOJB30BaTh MNPUOOPETEHHBIE 3HAHUS IS SKOJIOTMYECKH TPaMOTHOTO TOBEACHHUS B
OKpYKarollleil cpese;

* WUCMOJB30BaTh MPHOOPETEHHBIC KITIOYEBBIE KOMIIETEHIIMU MPH BBHIMOJIHEHUHU TMPOEKTOB U
pelieHun y4eOHO-UCCIeI0BATeNbCKUX 3a/1ad 0 M3YyYEHUI0 CBOMCTB, CIIOCOOOB TOJIYYCHHS U
pacno3HaBaHUs BEUIECTB;

* O0BEKTUBHO OIEHMWBATh MH(POPMAIIHIO O BEIIECTBAX U XUMUYECKUX MPOIIECCaX;

* OCO3HABaTh 3HAYEHUE TEOPETHUYECKUX 3HAHUM MO XMMHH ISl TPAKTUYECKON IEATEIbHOCTH
YEJIOBEKa;

* CO3/aBaTh MOJIEM M CXEMbI IS pelIeHus Y4eOHBIX M IMO3HABATENBHBIX 3aj]a4; MOHUMATh
HEO0OXOIMMOCTh COOJIOIEHHUS MMPENMUCAHNN, TTPETTaraeMbIX B HHCTPYKITUAX IO HCTIOJIB30BaHUIO
JIEKapCTB, CPEJICTB OBITOBOW XHUMHH U JP.

C uesablo peaju3anui BOCIHUTATEIbHOIO NMOTEHIIUAMA Ypoka pabodast mporpamMmma B/l
no XuMuu B 7, 8-9 kiaccax yuuThIBaeT cojepkanue moayns «lIkompHbI ypok» [TporpamMmbr
Bocriutanuss MbOY COII Ne 7 r. 3apuHcKa 1o ClIeAyrOIMM HapaBICHUSIM A TEIbHOCTH:

e YCTAHOBIICHHE JOBEPUTEIIbHBIX OTHOIICHUH MEXIy YYHUTEIIeM U €ro YyYeHHUKaMHu,
CIOCOOCTBYIOIIUX TIO3UTUBHOMY BOCIPHUSATHIO YYAIIUMHKCS TPeOOBAaHWW W TMPOCHO YUHUTEIS,



OPUBJICUCHUIO MX BHHMMAaHHUS K OOCyKJaeMoil Ha ypoke HH(POpPMAalWu, aKTUBU3ALUU HX
IIO3HABATEJILHOM J€SITEbHOCTH;

e TIOOYXJIEHHE HIKOJHHUKOB COONIO/AaTh HAa ypPOKE OOUICTIPUHSATHIE HOPMBI MOBEICHHS,
mpaBuja OOIIEHHs] CO CTapIIMMH (YYUTEISIMH) U CBEPCTHUKAMH (IIKOJbHUKAMH), TPHHIIUIIBI
y4eOHOM TUCIMITIIMHBI U CAMOOPTaHU3AIHH;

e [IPUBJICYCHUE BHMMAHUS LIKOJbHUKOB K LIEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypOKax
SIBJICHU, OpraHu3alus ux paboThl ¢ TOTYyYaeMOi Ha YpOKe COLMAIbHO 3HAYMMOM nH(pOopMaIen
— MHMLIUUPOBAHHUE €€ 00CYKJIEHHs, BHICKA3bIBAHUS YyYalllUMUCS CBOEI0 MHEHHUs IO €€ IOBOAY,
BBIPAOOTKH CBOETO K HEl OTHOIICHUS;

e IICTIOJIB30BAaHHE BOCIUTATEJIBHBIX BO3MOYKHOCTEH cOep)kaHUs ydeOHOro npeamera
4yepe3 JIEMOHCTPAIMIO JIETSM TPHUMEPOB  OTBETCTBEHHOTO, TPAXXIAHCKOTO MOBEICHHS,
IPOSIBJIEHUS YEJIOBEKOIIOOUS U JOOPOCEPAEYHOCTH, Yepe3 M0100p COOTBETCTBYIOIIMX TEKCTOB
JUISL 9YTE€HUS, 3a]1a4 JJIs1 PeIIeHUs], TPOOJIEMHBIX CUTYAIM /U1l 0OCYKJIEHHS B KJIAcCE;

e IPUMEHEHUE HAa YPOKE MHTEPAKTUBHBIX ()OpM PabOThl ydyaIMXCs: MHTEIIEKTYaJIbHBIX
UTP, CTUMYJIMPYIOLINX MO3HABATEIbHYIO MOTHBAIMIO IIKOJLHUKOB; JUCKYCCUH, KOTOpPBIE AAlOT
y4alluMcsi BO3MOXHOCTh IPUOOPECTH ONBIT BEJACHUS KOHCTPYKTHBHOI'O JMANOra; rpynioBOd
paboTel wiM paboThl B Iapax, KOTOpblE YyyaT UIKOJBbHUKOB KOMaHIHON pabote u
B3aUMO/ICHCTBUIO C IPYTHMHU JETbMU;

e BKJIIOYEHHE B YPOK UTPOBBIX MPOIENYp, KOTOPBIE MMOMOTAOT MOJAEPKAaTh MOTHBALIUIO
00yyaroImuxcst K MoJIy4eHHUIO 3HAaHUH, HaJJa)KUBAHUIO MIO3UTHBHBIX MEXIMUYHOCTHBIX OTHOIIEHUH
B KJIacce, MOMOTAl0T YCTAaHOBJICHHUIO TOOPOXKEIaTeIbHOM aTMOc(hephbl BO BpeMs ypoKa.

Conepxanue
9 knace

Teopust anexkTponuTUyeckoil nucconuanuu. JemoHcrpanmonubid onblT Ne 1 «TermioBoi
3¢ dexT pacTBOpEeHUs BEIIECTB B BOACH.

Teopus snexTponuTHUecKoi nucconuanuu. [Ipaktnyaeckas padora No 1 «DIEKTpOIHUTH U
HEAJIEKTPOJIUTHI.

Teopust snexrponuThueckod aucconuanuu. JlaGopatopHsiii ombIT Ne 1 «BnusiHue
PacTBOPUTEIIA HA JUCCOLUALIUION.

Teopust anexkrponutudeckoid guccounanuu. CunabHble U ci1alOble  3JIEKTPOIUTHI.
JlaGopatopHslii onbIT Ne 2 «CunbHbIe U cllaOble AIEKTPOIUTHI.

Teopust anekrponutudeckoi auccouuanuu. Jlabopatopusiii onbIT Ne 3 «3aBUCHMOCTD
AJIEKTPONPOBOIHOCTH PACTBOPOB CHUJIBHBIX 3JIEKTPOJIUTOB OT KOHLIEHTPALIUY HOHOB.

Teopus snexkTponuTHdeckoil aucconuanuu. [lpaktuueckas padora Ne 2 «Onpenenenue
KOHLEHTPALUHU COJIH I10 3JIEKTPOIIPOBOJHOCTH PACTBOPA».

Teopus snexTponuTuyeckoil aucconuanuu. Peakium noHHoro oOMeHa. JIabopaTopHBIit
onbIT Ne 4 «BzaumopeiicTBue rujpokcuia 6apus ¢ CepHON KUCIOTOM.

Teopust snexkrponutrueckoir nuccormanuu. Jlabopatopueiii ombiT Ne 5 «O6pa3oBanue
COJIE aMMOHHUS».

IIpomexxyrounas arrecrauus. Pemenue 1 gyactu recra.

ITpomexyTouHas aTTecTanus. Penienre npakTH4ecKon 4acTu.

Xumudeckue — peakiuu.  OKUCIUTENbHO-BOCCTaHOBUTENbHBIE — peakiuu  (OBP).
JlaGopatopHblii ombiT Ne 6 «M3ydeHue peakiuu B3auMOJCHCTBUS Cylb(puTa HATPUS C
MEPOKCHUIOM BOZOPOIa».

Xumuueckue — peakiuu.  OKUCIUTENbHO-BOCCTaHOBUTENbHBIE — peakuuu  (OBP).
JlaGopatopubiii onbiT Ne 7 «M3menenme pH B XoJe OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX
peaKLuii».

Xumuueckue  peakuud.  OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU (OBP).

JlaGopatopHsiif onbIT Ne 8 «CpaBHUTENbHAs XapaKTEPUCTUKA BOCCTAHOBUTEIBHOM CIIOCOOHOCTH
METAJIOBY.
[TpomexyrouHas arrectauusd. Pemenue 1 yactu tecra.



IIpomexxyrouHas arrecranus. Penenue npakTuyecKou 4acT.

Xumunueckue peakiuu. CKOpoCTh XUMHUYECKON peaknu. JJeMOHCTpalmoHHbIe ONbITHI Ne 2
«M3ydyenune BIUSHUS pa3InYHbIX (DAKTOPOB HA CKOPOCTh PEAKIUI.

IIpomexxyTounas arrecrauus. Pemenue 1 yactu recra.

IIpomesxyTouHas arrecranus. Pemenye npakTu4ecKou 4acTu.

Hemeramnbl. T'asnorensl. JlemoncTpamuonaslid onbIT Ne 3 «M3yuenue Qusnueckux u
XAMHYECKHX CBOMCTB XJIOpa».

Hemerambl. Oxcuabl cepol. CepHuctas kuciora. JlemoHcTpauuoHHblid ombiT Ne 4
«3y4eHne CBOMCTB CEPHUCTOIO ra3a U CEPHUCTOU KUCIOTBI».

Hemeramnpl. AMMuak. JJabopartopssiii onibIT Ne 9 «OCHOBHBIE CBOMCTBA aMMHAKa.

[TpomexyrouHas arTectauus. Pemenue 1 yactu tecra.

[IpomexxyTouHast arrectanus. Penienre npakTH4ecKo 4acTu.

Mertambl.  Kampumii.  Coepaunenust  kanmbiust.  JlaGoparopuerii  omeir Ne 10
«B3aumonencTBUE N3BECTKOBOM BOJIBI C YIVIEKUCIIBIM Fa30M».

Mertamner. XKenezo. Jlabopatopubiii ombiT Ne 11 «OxwuciieHue jxene3a BO BIAKHOM
BO3JIyXE».

[Tpomexyrounas arrectauus. Pemenue 1 yactu tecra.

[IpomexxyTouHast arrectanus. Penienre npakTH4eCKol 4acTu.

Nrorosas arrecrauus.

Pabora Hax mpoekTaMu.

TemaTHueckoe MIaHNPOBaHuE MO « Touke pocTa»
«YBJleKaTeJbHAas1, HO CJI0KHAS HAYKa XMMUSD)

9 kaace
Ne Tema 3anaTus Koun-Bo Hcnonb3zyemoe
/a 4acoB o0opynoBaHue

1 Teopus INEKTPOJINTUYECKON JUCCOLMALNH. 2 JlaTuuk Temneparypsl
JleMOHCTpaliMOHHBIN onbIT No 1 «Tennosoit TJTATUHOBBIN
3¢ (deKT pacTBOPEHHUS BEIIECTB B BOAEY.

2 Teopus ANEKTPOIUTUYECKOM JTACCOLUAINH. 2 JaTuuk
[Tpaktuyeckas pabora Nel «OneKTponuTel H JJIEKTPOIPOBOAHOCTH
HEAJIEKTPOJIUTHI.

3 Teopus 3JIEKTPOJINTUYECKON JIUCCOLHALUY. 2 Hartunk
Jlaboparopuslii onbiT Ne 1 «BnusiHue pactBopurens JJIEKTPOIPOBOJHOCTU
Ha JUCCOLMALIUION.

4 Teopus AJIEKTPOJIUTUYECKON JTUCCOITHAITIH. 2 HaTtaux
CunbHble U cialble 37IeKTposnThl. JlabopaTopHbIit JJIEKTPOIPOBOAHOCTH
onbIT No 2 «CusibHBIE U CJIa0bIe DJIEKTPOJIUTHDY.

5 Teopus 3JIEKTPOJINTUYECKON JIUCCOLHALUY. 2 Hartunk
Jlaboparopubiii  ombiT Ne 3 «3aBHCHMOCTh AIIEKTPONPOBOIHOCTH
AJIEKTPOIIPOBOAHOCTH pacTBOPOB CUJIBHBIX
AJIEKTPOJIMTOB OT KOHIICHTPALIUA HOHOBY.

6 Teopus 3JIEKTPOJINTUYECKON JIUCCOLAALUY. 2 Hartunk
[Ipaktuueckass pabora Ne 2 «OmpeneneHue AIEKTPONPOBOJHOCTH
KOHLIGHTpAllUd COJIM II0  DJIEKTPOIIPOBOJHOCTHU
pacTBOpay.

7 Teopus 3JIEKTPOJIUTAYECKON IHACCOLAALUH. 2 JlaTunk
Peakunn nonHoro obmena. JlabopaTopHbIN ONBIT 3JIEKTPOIIPOBOIHOCTH,
Ne 4 «BzaumoneiicTBue ruapokcuga Oapus c 7103aTop 00bEMa
CEpPHOM KUCIOTON. KHUJIKOCTH, OIOpeTKa

8 Teopus 3JIEKTPOIUTAYECKOM JIACCOIAAIAH. 2 JaTtuuk
JlaGopatopHsbiii onbIT Ne 5 «OO6pazoBaHue coiieit DIEKTPOIPOBOJHOCTH




aAMMOHMUA.

9 [Ipomexxyrounast arrecrauus. Pemenue 1 uactu
TECTA.

10 | [IpomexyrouHas aTTeCTalus. Pemenue
MIPaKTUYECKON YacTH.

11 | Xumunueckue peakuuu. OxucauTenpHo- JlaTuuk TemiepaTypsl
BOCCTAHOBUTEIIbHbBIC peakuuu (OBP). TJIATUHOBBIN
Jlaboparopubiii onbiT Ne 6 «M3ydeHue peaxuuu
B3aMMOJICHCTBUS Cylb(pUTa HATPUS C MEPOKCUIIOM
BOJIOpOJa».

12 | Xumuueckue peaKkuum. OKucIuTEIHHO- Hatuuk pH
BOCCTAHOBUTEJIbHbBIC peakuuu (OBP).

JlaGopaTtopusbiii onbIT Ne 7 «3menenue pH B xome
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUII.

13 | Xumuyeckue peakuuu. OxucIUTENnBHO- JlaTuuk HanpskeHus

BOCCTAHOBUTEJIbHBIE peakuuu (OBP).
Jlaboparopubiii  oneiTr Ne 8  «CpaBHUTeNbHAs
XapaKTEepUCTHKA BOCCTAHOBUTEIBHON CIIOCOOHOCTH

METaJJIOBY.

14 | [Ipomexyrounas arrecrauus. Pemenue 1 uactu
TECTa.

15 | [IpomexyrouHas aTTecTanusl. Pewenne
IIPAaKTUYECKON YacTH.

16 | Xumuyeckue peakiuu. CKOPOCTb XHUMHYECKON [Tpubop s
peakuu. JlemoHcTpanmoHHbIe OmbITBI  No 2 WUIFOCTPALUU
«3yueHne BIUSHUS pPa3IUUHBIX (PAKTOPOB Ha 3aBUCHMOCTH
CKOPOCTb pPEaKIIUM». CKOpPOCTH

XUMHUYECKOH peaKuuu
OT YCJIOBHI

17 | IlpomexyTouHas arrectauus. Pemenue 1 wyactu
TeCTa.

18 | IIpomexyTouHas aTTecTalusl. Pemenne
IIPaKTHUYECKON YacTH.

19 Hewmeramnsl. ['anorensl. /JleMOHCTpallMOHHBIN Anmapart A
onbIT Ne 3 «/3yueHnne pu3nyecKkux U XMMHUECKUX POBEJCHUS

CBOICTB XJIOpay». XUMHYECKHUX
npoueccos (AITXP)

20 | Hemeramnbl. Oxcunbl cepbl. CepHHUCTas KHCIOTA. Amnmapar i
JleMOHCTpanOHHBIN onbIT Ne 4 «3yuenne [IPOBECHUS
CBOMCTB CEpPHUCTOIO T'a3a U CEPHUCTON KUCIOTBD. XUMHYECKHUX

npoueccos (AITXP)

21 | Hemeramibl. Ammuak. JlabopaTopublil onbiTr Ne 9 Hatuuk
«OCHOBHBIE CBOMCTBA aMMHAKa. AIIEKTPONPOBOITHOCTH

22 | IlpomexyrouHast arrectanus. Permenue | wactu
TECTa.

23 | [IpomexyTrodHas aTTeCTaIusl. Pemenne
IIPAKTUYECKON YaCTH.

24 Mertamner.  Kamprmmit. CoenanHeHUS — KaidbIHA. Jatank
JlaGopatopusbiii ombir Ne 10 «B3aumopelicTBue 3JIEKTPOIPOBOIHOCTH,
M3BECTKOBOM BOJIBI C YTIIEKUCIBIM T'a30M). MarHuTHas Memlajika,

npubop IS

IMMOJIYYCHH Ia30B UJIN




anmnapar Kunna

25 | Meramnsl. XKenezo. Jlaboparopusiid ombsiT Ne 11 2 JlaTuuk naBieHUs
«OKHCJICHHE jKeJIe3a BO BIAKHOM BO3IIyXeE».

26 | [Ipomexyrounas arrecranus. Pemenue | dactu 2
TecTa.

27 | IlpomexyTouHast aTTecTalusl. Pemenune 2
NPaKTUYECKOHN YacTH.

28 | UroroBas aTTecraiusi. 2

29 PaboTa Hax mpoekTamu. 7

30 3ammra npoeKTOB. 1

Hrtoro: 68 yacos




