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Iloacnumenvnasn 3anucka

PaGouass mporpamma [ONOJHUTENLHOTO O0pa30BaHUs «YBIIEKaTeIbHAs, HO CIIOXKHAS

Hayka XxuMush»-«Touka pocTanpaspaboTana B COOTBETCTBHH:

- ¢ yuebnbiM uranoM MBOY COIII Ne7 na 2024-2025 yueOHbIii ro;

- ¢ Ilonmoxenuem o PabGoueili mporpamme y4eOHBIX TNPEAMETOB, KypCcy BHEYPOUHOMH
nestenpHocTd MBOY COI Ne7 r. 3apuncka (npuka3 ot 01.09.2016r. Ne 204/1);

- ¢ mpuMepHOM paboueli mporpammoii kypca Il. M. becnanoB Peanuzanusi o6pa3oBaTelbHBIX
IporpaMM MO XHMHH C HCIOJB30BaHUEM 000pyZoBaHMs JeTckoro TexHomapka «llIkonbHbIi
KkBaHTOpHYM» 7, 8 — 9 kimaccel. Metoaudeckoe nocodue. 3. [Ipocemenue, Mocksa, 2021;

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

Ieau u 3agaun

[Iporpamma HampaBieHHa Ha CO3JIaHHE YCIOBHUU JJISl PACIIUPEHUS COACPIKaHUS OOILIETOo
o0Opa3oBaHusl Ui Pa3BUTHS y OOy4aloOlUXCs €CTECTBEHHO-HAYYHOW, MaTeMaTH4eCKOH,
UHPOPMALIMOHHON TPaMOTHOCTH, (HOPMHUPOBAHHUSA KPUTHUECKOTO M KpPEaTMBHOTOMBIILICHHS,
COBEpIICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOUW HAMpPaBIIEHHOCTH, a TAKXKE IOBBIIMICHUS
KauecTBa 00pa30BaHUSI.

3agadyamMu ABJIAIOTCA:

* peanmu3alysi OCHOBHBIX 0011e00pa30BaTeIbHBIX IPOTPAMM IO YYEOHBIM ITpeaMeTaM
€CTECTBEHHO-HAYYHOW HANpPaBIEHHOCTHU, B TOM YHCIE B paMKaX BHEYPOUHOH NeATeIbHOCTU
00yJaromuxcs;

* pazpaboTKa U peanu3aius pa3sHOYPOBHEBBIX JOMOIHUTEIBHBIX 0011€00pa30BaTeIbHBIX
pOTpaMM E€CTECTBEHHO-HAyYHOW HAINpPaBIEHHOCTH, a TAaK)Ke MHBIX IPOTPaMM, B TOM YHCIE B
KaHUKYJISIPHBIN TIEpUOI;

* BOBJICYCHHE O0YYAIOIINXCS U TIEJarOTHYeCKUX pabOTHUKOB B TIPOCKTHYIO IS TEILHOCTD;

* OpraHu3aiys BHEYy4eOHOU AESITeTbHOCTH B KAHUKYJISIPHBIN MEPHOJ, pa3paboTka U pearn3aius
COOTBETCTBYIOIIMX OOpa30BaTEIbHBIX MPOTPAMM, B TOM YHCIIE JUIS Jiarepeil, OpraHu30BaHHBIX
00pa3oBaTebHBIMU OPraHU3AMSIMHU, B KAHUKYJISIPHBIA TIEpUO/T;

* TIOBBINIEHHE MPO(HECCHOHATBHOTO MAacTEPCTBA MEIarOrMYecKuX pabOTHUKOB, PeaH3yOLINX
OCHOBHBIE U JIONOJHUTEIbHbIE 00111e00pa3oBaTeIbHbIE IPOrPaMMBbI.

Coznanue  ONOJHUTENBHOTO  OOpa3oBaHuMd Ha  0Oa3e  oO0mieoOpa3oBaTenbHON
OpraHu3alMHUIIPEAIoNaraeT UCIoIb30BaHNe IPUOOPETaeMOro 000pyA0BaHUs, CPEICTB 00yUEHUS
¥ BOCTIUTAHHS JUTsl YIITyOIEHHOTO OCBOCHHUSI OCHOBHBIX 00pa30BaTEIbHBIX MPOTPaMM OCHOBHOTO
o0mero u cpeaHero ooOmero o0pa3oBaHHs, BHEYPOUHOH JIE€ATENBHOCTH, IPOrpaMm
JIOTIOJTHUTETIFHOTO 00pa3oBaHus, B TOM YHCJIE ECTECTBEHHO-HAYYHOM U TEXHUYECKOM
HalpaBJIEHHOCTH.

Co3nanne JOMOJHUTEIBLHOTO 00pa30BaHUANPEINONAraeT pa3BUTHE 00pa30BaTEIbHOMN
UHPPACTPYKTYpbl ~ 00IIe0o0pa3oBaTeNbHOW  OpraHM3alMd, B TOM  YHCJIE€  OCHAIEHUE
0011eo0pa3oBaTeIbHON OpraHU3aIiu:

* 00opynoBaHUEM, CPEICTBAMU OOYYEHHsS M BOCIUTAHHS Ul PACIIMPEHUs BO3MOXKHOCTEH
U3y4eHUs (B TOM YHCJE SKCIEPUMEHTAIBHOI0) MPEIMETOB, KYpPCOB, TUCIUIUIMH (MOIyJel)
€CTeCTBEHHO-HAYYHOW M TEXHOJOTHYECKON HalpaBIEHHOCTH IIpH pealnu3allid OCHOBHBIX
00111e00pa30BaTENBHBIX MPOTPAMM H JOTIOJHUTEIBHBIX 001Ie00pa30BaTENbHBIX IPOTPAMM;

* o0opynoBaHMEM, CpeACTBAaMH OOYyYeHHS M BOCIHUTAaHUS JUIsI HA4YaJbHOTO 3HAKOMCTBA
00yJaromuxcst ¢ TPOSKTHPOBAHWEM W KOHCTPYHPOBAaHHUEM pPOOOTOB, OOYYEHHUS OCHOBaM
KOHCTPYUPOBaHHMS M TPOrPaMMHPOBAHUSA, NPUHUIUNOB (DYHKIIMOHHUPOBAHHUS W  OCHOBBI
pa3paboTKN MHPOPMAITMOHHBIX CHCTEM U alllapaTHO-TMPOTPAaMMHBIX KOMIUIEKCOB U T. 1.

* KOMITBIOTEPHBIM, TPE3EHTAIIMOHHBIM U WUHBIM 00OpYJOBaHUEM, B TOM YHUCIIE JJIS pealn3aluu
nporpaMM  JONOJHHUTEIBHOTO  OOpa3oBaHMs  €CTECTBEHHO-HAYYHOWM W TEXHHUYECKOU
HaIlpaBJIEHHOCTH.

[lepeyeHb, MUHIMABHO HEOOXOANMBIEC ()YHKIIMOHATIBHBIE H TEXHUYECKHE TPEOOBaHHS U
MHUHHMAaJIbHOE KOJIMYECTBO OOOPYAOBAaHUS, PACXOAHBIX MaTEpUANIOB, CPEACTB OOydeHUS U
BOCIIMTAHUS JJIi OCHAIICHUS MPOrpaMMbl  ONpenenstoTcs PernoHasbHBIM KOOPAMHATOPOM C



yuétoMm IlpumepHoro nepedyns oOopynoBaHMS, PACXOAHBIX MAaTEPHAJIOB, CPEACTB OOYyUEHUS H
BOCIIUTaHMS B LEJIAX CO3AAHUS JONOIHUTEIBHOTO 00pa3oBaHusl.

DKCIIEpUMEHT SIBISIETCS MCTOYHHKOM 3HAHWN WM KPUTEPUEM UX HCTUHHOCTH B HAayKe.
KoHuenus coBpeMeHHOro 0Opa30BaHUs NOJPAa3yMEBAET, YTO B Y4eOHOM HKCIEpHUMEHTE
BEAYLIYI0O pPOJIb JIOJDKEH 3aHATh CAMOCTOSITEIbHBIA HCCIEI0BATEIIbCKUM  YYEHUYECKUN
9KCIEPUMEHT.

CoBpeMeHHBIE IKCIIEPUMEHTATIBHBIE HCCIIEJOBAHUS 110 XUMHUH YK€ TPYTHO MPEJCTaBUTh
0€e3 UCI0JIb30BaHUS HE TOJIBKO aHAIOTOBBIX, HO U LIU(PPOBBIX U3MEPUTEIBHBIX IPUOOPOB.

B ®epnepanbaoMm ['ocynapcrBenHoM oOpazoBatesnbHoM crangapre (OI'OC) npomnucano,
YTOOJHHUM U3 YHUBEPCAIbHBIX YUEOHBIX AEHCTBHHA, IPUOOPETaeMbIX yYaIlUMUCS, JOKHO CTaTh
YMEHHUE «IIPOBEACHUS OIBITOB, MPOCTHIX AKCIHEPUMEHTAIBHBIX HCCICIOBAHUN, MPSAMBIX U
KOCBEHHBIX M3MEpPEHHMH C MHCIIOJb30BAaHMEM AaHAJIOIOBBIX U LU(QPOBBIX HM3MEPHUTEIbHBIX
puOOpOB».

VY4eOHbIi SKCIIEPUMEHT 110 XMMHH, IPOBOAMMBIN Ha TpaJUIIMOHHOM 000py0BaHUH 0e3
npUMeHEeHHS U(PPOBBIX Ta00PATOPHIiA, HE MOXKET TIO3BOJIHTH B TIOJHON Mepe PEIInTh BCE 3aa9n
B COBPEMEHHOM HIKOJIE. DTO CBA3AaHO C PAJIOM IPUUYMH:

* TpaJIMLIMOHHOE LIKOJIbHOE 000pYy0BaHUE M3-3a OIPAHUYEHUS TEXHUYECKUX BO3MOKHOCTEH HE
MO3BOJISIET IPOBOJIUTH MHOTHE KOJIMYECTBEHHbBIE HCCIIEIOBAHNUS;

* JUIMTENIBHOCTh TIPOBENCHHsS (U3MYECKHX HCCIENOBAaHWKH HE BCErjga corjacyercs c
JUINTEJILHOCTBIO y4eOHBIX 3aHATUH;

* BO3MOJKHOCTB TPOBEJICHHUSI MHOTHX HCCICIOBAHUN OTPAaHUYUBACTCS TPEOOBAHMSIMH TEXHUKHU
0€30I1aCHOCTH U JIp.

[udpoass  mabopaTopusi  MOJHOCTBIO  MEHAET  METOIMKY W COJepKaHue
SKCHEPUMEHTAJIbHON JeATeNbHOCTH M pellaeT BblllenepedncienHble npodaemsl. Lupokuii
CHEKTp [JIaTYMKOB TIIO3BOJISIIOT YYallUMCS 3HAKOMHUTBCS C TapaMeTpamu  (DU3HUECKOTO
JKCHEPUMEHTa HE TOJbKO Ha KaueCTBEHHOM YpOBHE, HO M Ha KojuuyecTBeHHOM. Lludponas
nabopaTopuss  TO3BOJNSIET BECTH  JUIMTENBHBIA ~ OKCIIEPUMEHT JaXXe B OTCYTCTBHHU
HKCIEPUMEHTATOPA, @ YaCTOTa U3MEPEHUI HETO/IBJIaCTHA YEJIOBEYECKOMY BOCIIPHUATHIO.

B mpomecce ¢opMHpOBaHUS OKCIEPUMEHTAIBHBIX YMEHHH YUEHHK OO0yJaercs
NpPEICTaBIATh HH(POPMAILHIO 00 UCCIIEIOBAaHUU B YETHIPEX BUIAX:

* B BepOaJIbHOM: OIKCHIBaTh O3KCIIEPUMEHT, CO3JaBaTh CIIOBECHYIO MOJENIb 3KCIEPUMEHTA,
(buKCUpOBaTh BHUMaHKUE Ha U3MEPSIEMbIX BEIMUYMHAX, TEPMUHOJIOTHH;

* B TaOJMYHOM: 3aIOJIHATH TAOJIMIbI TAHHBIX, JIEXKAIIUX B OCHOBE MOCTPOEHHUS rpadukoB (Ipu
3TOM Y YYalMXCsl BO3HUKAET MEPBUYHOE MIPECTaBICHUE O MacITabax BEIUYHUH);

* B rpa)uIecKOM: CTPOUTH TPaPUKH N0 TAOJUYHBIM JaHHBIM, YTO JAaET BO3MOXKHOCTB ITEpPEeX0/a
K BBIIBKEHUIO THIIOTE3 O XapaKTepe 3aBHCUMOCTH MEXAY BeTUYMHAMH (IPU 3TOM YUMTENb
MOKa3bIBAaET MPEHMYIIECTBO B BU3YaJIH3AIMH 3aBUCUMOCTEH MEXKIy BETMUYMHAMHM, HATIISTHOCTh
U MHOIOMEpPHOCTH); B BHJIE€ MaTeMaTHUECKUX YpaBHEHMI: TaBaThb MaTeMaTH4YeCKOE€ OIHCAHHE
B3aMMOCBS3U BEIMYNH, MaTeMaTHIeCKoe 0000IIeHHE.

[lepexoxa OT KaXkA0ro 3Tana MpeacTaBIeHUs HH(POPMAIUK 3aHUMAET T0BOJIBLHO OOJIBIION
MPOMEXYTOK BpeMeHH. B 7—8 kiaccax 3TOT mporecc HeoOXOoauM, HO B CTapIIMX Kiaccax
MOXKHO ObUTO OBI 3TO BpeMsl MOTPAaTUTh Ha pelieHue Oojiee BaXKHBIX 3a7ad. B sToM miane
UQPOBBIE JTA0OOPATOPUH CYIIECTBEHHO SKOHOMST BpeMs. OTO BpeMs MOXKHO MOTPATHUTh
cormacho ®I'OC Ha (¢opMUpOBaHME HCCIIEOBATEIBCKUX YMEHUH yd4alluxcs, KOTOpbIe
BBIPQKAIOTCSB CIEAYIOMINX JIEHCTBUAX:

* onpezieTieHre MpoOIeMBl;

* IOCTAaHOBKA MCCIIEI0BATENbCKON 3a/1a4H;

* IJJAHUPOBAHUE PEILICHUS 3a/1aUH;

* TIOCTPOCHUE MOJIEINEH;

* BBIBIKEHHE TUIIOTE3;

* SKCIIEpPUMEHTAJIbHAs IPOBEPKA THIIOTE3;

* aHAJIN3 JJAHHBIX SKCIIEPUMEHTOB WM HAOJII0ACHUH;



* (hopmynupoBaHue BHIBOIOB.

B OCHOBY  00pa3oBaTeIbHOMUIPOrpaMMbl  3aJI0KEHO MNpPUMEHEHHE IU(PPOBBIX
nabopatopuil. TemaTuka TPEATOKEHHBIX SKCIEPUMEHTOB, KOJMYECTBEHHBIX  OIBITOB
COOTBETCTBYET CTPYKTYpe MPUMEPHOU 00pa3oBaTelbHON MPOrpaMMbl M0 XHUMHH, COACPKAHUIO
®denepalibHOTO TOCyAapcTBEHHOTO oOpazoBarensHoro crangapra (PI'OC) cpeanero (MOIHOTO)
o01rero oOpa3oBaHUsI.

CoBpeMeHHbIE TEXHUUECKHE CPEACTBA O0YyUEHUSI HOBOTO ITOKOJIEHUS MO3BOJIAT JOOUTHCS
BBICOKOTO YpPOBHSI YCBOGHHS Y4eOHOro Marepualia, YCTOWYHMBOIO pOCTa IO3HABaTEIbHOTO
MHTEpeca MIKOJIbHUKOB,T. €. IOMOTYT MPEOA0JIETh T€ MPOOJIEMBI, O KOTOPBIX TaAK MHOT'O TOBOPSIT,
KOr'Jla peyb 3aX0JUT O COBPEMEHHOM LIKOJIBHOM XUMHUYECKOM 00pa30BaHHUU.

IInanupyemsle pe3yJbTaThl 0CBOCHHS Y4eOHOI0 NpeAMeTa XUMHHU € ONIHCAHUEM
YHUBEPCAJIBHBIX Y4eOHBIX /1eiiCTBHUIA, 1I0CTUI2eMbIX 00y4Yal0LIUMUCS

JIn4HOCTHBIE pe3y/IbTaThl

OOyuarommiicsi MOJYYUT BO3MOXKHOCTBH Ui (POPMHUPOBAHUS CIEAYIOUIMX JTHYHOCTHBIX
VYN
* OIIpeJIeTIeHNEe MOTUBALIMY U3YYEeHHs y4eOHOro MaTepuaa;
* OLICHMBAaHHE YCBAaWBaeMOro y4yeOHOro MmarepHuana, MCXOJAS U3 COLHUAIbHBIX U JIMYHOCTHBIX
IICHHOCTEIA;
* [IOBBIIIEHUE CBOETO 00Pa30BaTEILHOTO YPOBHSA U YPOBHS FOTOBHOCTH K M3YYEHHUIO OCHOBHBIX
HCTOPUYECKHUX COOBITHIA, CBI3aHHBIX C ICTOPUEH Pa3BUTHsI XMMHUHU U OOIIECTBA;
* 3HaHUE NPaBWJI IIOBEJICHNS B UYPE3BbIYANHBIX CUTYaLUAX;
* OIICHUBAHUE COIMAIBHON 3HAUMMOCTH MPO(ECCHIA, CBI3aHHBIX C XUMUEIH;
* BJaJEHHE INpaBWIaMu 0€30MacHOro OOpalleHUuss C XUMHUYECKMMH BELIECTBAaMH U
000py/1I0BaHUEM, IPOSIBIIEHUE IKOJIOTMUECKON KYJIbTYpPHI.

MeTanpeameTHble pe3yJibTaThl

PeryasituBHbIe

OOyuaromuiicss NOJYYUT BO3MOKHOCTh JJIs1 (POPMUPOBAHUS CIIEAYIOIIUX PEryJIsTUBHBIX
YV
* [IeJIeTI0NIaraHue, BKIIIoYasi IOCTAaHOBKY HOBBIX LieNel, MpeoOpa3oBaHue MPaKTHUECKON 3a1auu B
MO3HABATEJIbHYIO, CaMOCTOSATEIbHBIA aHAU3 YCIOBMM JOCTHMKEHMsI LEIM Ha OCHOBE YyuéTa
BBIJICJIEHHBIX YUUTEJIEM OPUEHTUPOB JICHCTBUS B HOBOM YyUeOHOM MaTepuae;
* IJTAHUPOBAHUE MTYTH JOCTIKEHHUS LIEJIeH;
* yCcTaHaBJIMBaHHE 1IEJIEBBIX IPHUOPUTETOB, BBIACICHUE albTEPHATUBHBIX CIIOCOOOB TOCTHKEHUS
eI ¥ BeIOOp Hanbosee 3ppekTUBHOTO crocooa;
* YMEHHE CAMOCTOSITENIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIPABIATH UM;
* YMEHHE IPUHUMATH PEHICHHUS B TIPOOIEMHON CUTYaIIHH;
* IOCTAaHOBKA Y4eOHBIX 3aj[ay, COCTAaBJIEHUE TJIaHa U TIOCIIEeI0BATEIbHOCTH AEHCTBHI;
* OpraHM3anys padovyero MecTa Ipy BHITOJTHEHHH XHMUYECKOTO SKCIIEPHMEHTA,
* MPOTHO3MPOBAHUE PE3YJIbTATOB OOyUEHUs, OLEHMBAHHE YCBOEGHHOTO MaTepHuala, OLEHKa
KadecTBa M YpPOBHS TIOJIYUYEHHBIX 3HAHWH, KOPPEKIWs TUlaHAa W Ccrocoba NeHCTBUS TpH
HE00XO0IUMOCTH.

Ilo3HaBaTebHBIC

OOyuaronuiics  MOJAYYUT  BO3MOXKHOCTh Ui (OPMHPOBAHUS  CIEAYIOIIHUX
nmo3HaBaTenbHbIX Y'Y /I
* IOKMCK U BbIJIeJIEHUE UH(POPMAIINH;
* aHaIU3 yCIOBUM M TpeOoBaHMM 3agaud, BHIOOpP, comocTaBieHHE W OOOCHOBaHME crocoba
pelLIeHHs 3a/1auu;
* BbIOOp Haumbonee 3pGEeKTUBHBIX CIOCOOOB pEIIeHUs 3aJaud B 3aBUCHUMOCTH OT KOHKPETHBIX
YCIJIOBHI;
* BBIIBIDKCHHE 1 0OOCHOBAHKE TUIIOTE3bI, BEIOOD CcI1ocoba €€ MpOBEPKH;



* CaMOCTOSITENIFHOE CO3JJaHHE aJITOPUTMA JESITEILHOCTH IPU PEIIEHUH Mpo0IeM TBOPUECKOTo U
IIOMCKOBOTO XapaKTepa;
* YMEHHMsI XapaKTepU30BaTh BEIIECTBA 10 COCTaBY, CTPOSHUIO U CBOWCTBAM;
* OIUCBHIBAHUE CBOWCTB: TBEPIBIX, JKUIKUX, TIa3000pa3HbIX BEILECTB, BBIACICHUE HX
CYILIECTBEHHBIX IPU3HAKOB;
* U300pakeHUe COCTaBa MPOCTEHUIIMX BEILECTB C MMOMOIIBI0O XUMMHUYECKUX (OPMYIT U CYLIHOCTH
XUMUYECKHUX PEAKLUN ¢ IOMOIIBI0 XUMUYECKUX YPABHECHUN;
* IIpoBe/leHUe HaOJII0AEHUH, ONUCAaHNEe NPU3HAKOB M YCIOBUI TEUeHHUs] XMMUYECKHUX PEaKLui,
BBINOJIHEHNE XMMUYECKOTO SKCIIEPUMEHTa, BBIBOJBI HAa OCHOBE aHajiM3a HaONIOJCHMN 3a
SKCHEPUMEHTOM, pELIeHHEe 3a/1ad, IOJyuYeHHEe XMMUYECKOH HHGpOpMalMKU M3 pPa3InyuHbIX
HCTOYHUKOB;
* YMEHHUE OPraHU30BbIBaTh UCCIIEA0BAHUE C LIEIBbIO IPOBEPKU TMIIOTES;
* YMEHHE JIe1aTh YMO3aKI4YeHNs (MHAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;
* yMEHHE OOBEKTUBHO OLIEHUBaThb MH(POPMALMIO O BEIIECTBAX M XMMHUYECKHMX Ipoleccax,
KPUTHYECKH OTHOCHTBHCS K TICEBIOHAYYHOU MH(POPMALINH.

KoMmyHuKkaTuBHBIC

OOyuarommiicss ~ TOJXYYHT  BO3MOXKHOCTH Ui (OPMHPOBAHUS  CIEAYIOIIUX
KOMMYHUKAaTUBHBIX Y'Y /I
* [I0JIHOE ¥ TOYHOE BBIPA)KEHUE CBOMX MBICIIEH B COOTBETCTBUH C 33JJa4aMU U YCIOBUSIMU
KOMMYHHUKaIWY;
* Q/ICKBaTHOE MHCIIOJIb30BAHHUE PEYEBBIX CPEICTB Ul Yy4acTHsl B JUCKYCCHUM M apryMeHTaluu
CBOEH NO3MLMH, YMEHHME IPEJCTABIATh KOHKPETHOE COJEp)KaHHE C COOOIEHHEM €ro B
NUCHbMEHHOW M YCTHOHW (opme, ompenereHrne crnocoOOB B3aUMOJCHCTBUSA, COTPYAHUYECTBO B
MOMCKE U cOope nHpopmaIuu;
* ydyacTue B AMAJOre, MJIAHUPOBAHHE OOLIMX CIOCOOOB pabOThI, MPOSBICHUE YBAXKUTEIbLHOTO
OTHOLICHHUS K IPYTHM Y4alUMCS;
* ONHMCAHME COJIEP)KAaHUS BBINMNOJHSIEMBIX JCHCTBUM C 1IE€JIBI0 OPUEHTHUPOBKU B IMPEIMETHO-
IIPAKTUYECKON AESITEIBbHOCTH;
* YMEHHS YUUTHIBATh Pa3Hble MHEHUS U CTPEMUTHCSA K KOOPJIMHAIUH PA3IMYHbIX TO3ULIUHI B
COTPYAHHUYECTBE;
* (hopMysIHpoBaTh COOCTBEHHOE MHEHHE U MO3UIUIO, apTYMEHTHPOBATh U KOOPJIUHUPOBATH €€ C
MNO3ULMSAMHU MAapTHEPOB B COTPYAHUYECTBE NPHU BHIPAOOTKE OOILIEr0 pEelIeHHs B COBMECTHOU
JIeSATEIbHOCTH;
* OCYWIECTBIATh B3aUMHBIH KOHTPOJIb M OKa3blBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3alMOIIOMOLIb;
* IUIAHUPOBaTh O0OLIME CHOCOOBl PabOThI; OCYLIECTBIATh KOHTPOJIb, KOPPEKLHUIO, OIEHKY
neicTBuil mapTHEpPa, yMeTh yOexK1aTh;
* HCIIOJIb30BaTh a/IeKBATHBIE S3BIKOBBIE CPEACTBA Ul OTOOpPAKEHUS CBOMX YYBCTB, MBICIIEH,
MOTHBOB M MOTpeOHOCTel; oToOpakaTb B peuyd (OnucaHue, OOBICHEHHE) CoJIep)KaHue
COBEpILAEMBbIX JIeHCTBUH, Kak B (OpMe I'pPOMKOH COLMAIM3MPOBAHHOM peuu, Tak U B (opme
BHYTPEHHEH peuu;
* pa3BUBaThb KOMMYHUKAaTUBHYI0 KOMIIETEHTHOCTb, UCIIOJIb3Ysl CPEJICTBA YCTHOM M NMHCbMEHHOM
KOMMYHHUKAIlMM TpU paboTe C TEeKCTaMu Yy4yeOHMKa U JIONOJHUTENBHOM JHUTepaTypoH,
CIpPAaBOYHBIMU TaOJIMIIAMH, TPOSIBIATH TOTOBHOCTh K YBaXXEHHIO WHOW TOYKH 3pEHHS IpH
00CYXJIEHUH PE3y/IbTaTOB BHIMOJIHEHHON pabOTHI.

IIpenmeTrHble pe3yJIbTaThl

OOyuarouuiicss HAyYUTCS:
* IPUMEHATH OCHOBHBIE METO/IbI TO3HAHMSL: HAOIIOACHNE, U3MEPEHHE, SKCTIEPUMEHT;
* ONMCHIBATh CBOMCTBA TBEPIBIX, KUIKUX, Ta3000pa3HbIX BEIIECTB, BB UX CYIIECTBEHHBIE
IIPU3HAKU;
* PaCKpBIBATh CMBICII 3aKOHA COXPAHEHUS MacChl BEIIECTB, aTOMHO-MOJIEKYJIAPHOU TEOPHUU;



* pa3nu4aTh XUMUYECKHE W (PU3UYECKHE SIBICHUS, HA3bIBATh MPU3HAKUA U yCIOBUS MPOTEKAHUS
XUMHYECKUX PEAKIIUN;

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

* N10JIH30BATHCSI TAOOPATOPHBIM 000PYIOBAHUEM U MTOCY/IOH;

* IOJTy4aTh, COOMPATh ra3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX;

* XapakTepu30BaTh (U3NYECKUE U XUMHUUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKUX
COCIMHEHUH, TPOBOUTH ONBITHI, MOATBEPKAIOIINE XUMUUECKIE CBOMCTBA U3YUECHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

* pacKpbIBaTh CMBICT TMOHATUS «PACTBOP», BBIUUCIATH MACCOBYIO JIOJIO PaCTBOPEHHOTO
BEIIeCTBa B PacTBOpE, TOTOBUTH PAaCTBOPHI C ONpeAeIEHHOW MAacCOBOHM J10yiel pacTBOPEHHOTO
BEIIECTBA;

* XapaKTepHu30BaTh 3aBUCHUMOCTh (DU3MUYECKUX CBOMCTB BEIIECTB OT THIA KPHUCTAIMYECKOM
PEIIETKH, OTPEACIIATh BUJ] XUMUYICCKOM CBS3U B HEOPTaHUIECKUX COCTMHEHUSX;

* pacKpbIBaTh OCHOBHbBIC IOJIOKEHHSI TEOPUHU SJICKTPOIUTUYECKON IUCCOIUAINH, COCTaBISATh
YpPaBHEHUS JJICKTPOJMTUYECKOW AUCCOLUMALMM KHUCIIOT, IIEJI0YEH, CONEH M pPEeaKkiuid HOHHOTO
obMeHa;

* pacKphIBaTh CYITHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIINM, OTPEEISTh OKUCIUTEIh
¥ BOCCTAHOBUTEIIb, COCTABJIATh YPABHEHHS OKHCIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

* Ha3bIBaTh (DAKTOPBI, BIUSIOIINE HA CKOPOCTh XUMHUYECKOHN peaKkIlnu;

* XapaKTepHu30BaTh B3aWMOCBSI3b MEXKIY COCTaBOM, CTPOCHHEM U CBONCTBAMHU HEMETAIIOB W
METaJlIOB;

* IPOBOJIUTH OIBITHI MO MOTYYEHUIO U U3YUYEHUIO XUMUYECKUX CBOWCTB Pa3JIMUHBIX BEIIECTB;

* IPaMOTHO 0OpaIIaThCs C BEMIECTBAMHU B ITOBCETHEBHOM KH3HU.

OO0y4aromuiics MOJIy4UT BO3MOKHOCTb HAYYHThCH:

* BBIJIBUTATh U MPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3bI O XMMHYECKUX CBOWCTBAX BEIECTB HA
OCHOBE UX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTHU BCTYINATh B XUMUYECKUE PEAKIINH, O XapaKTepe
Y TIPOAYKTAX Pa3IUIHBIX XUMHUYCCKHX PEAKIIHIA,

* XapaKTepHU30BaTh BEIECTBA MO COCTaBY, CTPOEHHUIO U CBOMCTBaM, YCTaHABIMBATh MPUYMHHO-
CJIICTBEHHBIE CBSI3U MEK/Y TAaHHBIMU XapaKTEPUCTHKAMU BEIIIECTBA,

* COCTaBIISAITh MOJEKYNSPHBIE U TIOJHBIE WOHHBIE YpPaBHEHHS IO COKPAIIEHHBIM HOHHBIM
YPaBHECHHUSIM;

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

* BBIJIBUTATh U MIPOBEPATH IKCIIEPUMEHTAIBHO TUIIOTE3BI O PE3YNIbTaTaX BO3JACHCTBUS PA3IMUHBIX
($hakTOpOB HA U3BMEHEHHE CKOPOCTH XUMHYECKOW peaKIln;

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

* WUCMOJB30BaTh MPHOOPETEHHBIC KITIOYEBBIE KOMIIETEHIIMU MPH BBHIMOJIHEHUHU TMPOEKTOB U
pelIeHNH y4eOHO-MCCIIeIOBATELCKUX 3a7a4 M0 W3YYCHHUIO CBOMCTB, CIIOCOOOB MOJYyYCHHS U
pacro3HaBaHMsI BEIIECTB;

* O0BEKTUBHO OIEHHWBATh MH(POPMAIIHIO O BEIIECTBAX U XMMHUYECKUX MPOIECCax;

* OCO3HaBaTh 3HAUYEHHE TEOPETHUUECKHX 3HAHUU MO XUMHH JJs MPAKTUYECKON NeATeNbHOCTH
YEeJIOBEKa;

* CO3/aBaTh MOJIEM M CXEMbI IS pelIeHus Y4eOHBIX M IMO3HABATENBHBIX 3aj]a4; MOHUMATh
HEO0OXOIMMOCTh COOJTIO/ICHHUS PETUCAHNHN, TTPEIJIaraéMbIX B HHCTPYKIIHMSIX 1O UCIIOJIh30BAHHIO
JIEKapCTB, CPEJICTB OBITOBOW XHUMHH U JP.

C nesibi0 peajiM3aluv BOCIMTATEILHOI0 MOTEHIMANA YypoKa pabouas mporpaMma o
xumu B 7, 8-9 kjaccax yuuThiBaeT cojepkanue monyns «llkompHbIl ypok» I[Iporpammsl
Bocriutanuss MbOY COII Ne 7 r. 3apuHcKa 1o ClIeAyrOIMM HapaBICHUSIM A TEIbHOCTH:

e YCTAaHOBJICHHE JIOBEPUTEIHHBIX OTHOIIECHUH MEXAYy YYHTEIeM U €ro Y4YeHUKaMH,
CIOCOOCTBYIONIUX TO3UTUBHOMY BOCIIPHSATHIO YYaIIUMHUCS TPEOOBaHWN M TPOCHO yduTes,



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

e TIOOYXJIEHHE HIKOJHHUKOB COONIO/AaTh HAa ypPOKE OOUICTIPUHSATHIE HOPMBI MOBEICHHS,
npaBuja OOIIEHHsI CO CTapIIMMH (YUUTEISIMH) U CBEPCTHUKAMHU (IIKOJIbHUKAMHM), TPUHIIAITHI
y4eOHOM TUCIMITIIMHBI U CAMOOPTaHU3AIHH;

e [IPUBJICYCHUE BHMMAHUS LIKOJbHUKOB K LIEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypOKax
SIBJICHUI, OpraHu3aus ux paboThl ¢ OTYy4aeMOi Ha YPOKe COLUAIbHO 3HAYMMOM HH(pOpMaruei
— MHMLUUPOBAHUE €€ 00CYKJEHHsI, BHICKa3bIBaHUs y4JalllUMHCS CBOEr0 MHEHUS IO €€ IOBONY,
BBIPAOOTKH CBOETO K HEl OTHOIICHUS;

e IICTIOJIB30BAaHHE BOCIUTATEJIBHBIX BO3MOYKHOCTEH cOep)kaHUs ydeOHOro npeamera
4yepe3 JIEMOHCTPAIMIO JIETSM TPHUMEPOB  OTBETCTBEHHOTO, TPAXXKIAHCKOTO IOBEICHHUS,
IPOSIBJIEHUS YEJIOBEKOIIOOUS U J00pOCEpIeYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB
JUISL 9YTE€HUS, 3a]1a4 JJIs1 PeIIeHUs], TPOOJIEMHBIX CUTYAIM /U1l 0OCYKJIEHHS B KJIAcCE;

e IPUMEHEHUE HAa YPOKE MHTEPAKTUBHBIX ()OpM PabOThl ydyaIMXCs: MHTEIIEKTYaJIbHBIX
UTP, CTUMYJIHPYIONINX MO3HABATEIBHYI0 MOTHBAIMIO IIKOJBHUKOB; TUCKYCCHH, KOTOPBIE JAIOT
y4alluMcsi BO3MOXHOCTh IPUOOPECTH OMBIT BEJACHUS KOHCTPYKTHBHOI'O JMANOra; IpynioBOH
paboTel wiM paboThl B Iapax, KOTOpblE YyyaT UIKOJBbHUKOB KOMaHIHON pabote u
B3aUMO/ICHCTBUIO C IPYTHMHU JETbMU;

e BKJIFOUEHHE B YPOK UTPOBBIX MPOIEIYp, KOTOPHIE MOMOTAIOT MOAAEPKATh MOTHUBAIIUIO
00yyaroImuxcst K MoJIy4eHHUIO 3HAaHUH, HaJJa)KUBAHUIO MIO3UTHBHBIX MEXIMUYHOCTHBIX OTHOIIEHUH
B KJIacce, MOMOTAl0T YCTAaHOBJICHHUIO TOOPOXKEIaTeIbHOM aTMOc(hephbl BO BpeMs ypoKa.

Conepxanue
9 kaacce

Teopust aNEKTPOAUTUYECKON nucconuanuu. JeMoHcTpanonHeliil onbiT Ne 1 «TenmoBoi
3¢ dexT pacTBOpEeHUs BEIIECTB B BOACH.

Teopus snextponutuueckon aucconuanuu. [Ipakrudeckas padota No 1 «DneKTpOIUTHI U
HEDJIEKTPOJINTHD.

Teopust snextponuThueckod aucconuanuu. JlabopaTopHelii omblT Ne 1 «BrusiHue
pPacTBOPUTEIS Ha IUCCOLIMALIMION.

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

Teopust anekrponutudeckoi auccouuanuu. Jlabopatopusiii onbIT Ne 3 «3aBUCHMOCTD
IIEKTPONPOBOJIHOCTH PACTBOPOB CHUJIBHBIX 3JIEKTPOJIMTOB OT KOHLIEHTPALIUN HOHOBY.

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

Teopus snexTponuTHyecKko aucconuanuu. Peakuun noHHoro obmeHa. JlabopatopHblit
onbIT Ne 4 «B3aumopeiicTBue ruipokcuia 6apus ¢ CEpHON KUCIOTOM».

Teopus snexkrponuTrueckoi nuccormanuu. Jlabopatopuerii ombiT Ne 5 «O6pa3oBanue
COJIE aMMOHHUS».

IIpomexxyrounas arrecranus. Pemenue 1 gyactu recra.

ITpomexyTouHas aTTectanus. Pemenne npakTH4ecKon 4acTu.

XUMUYECKUE  PEaKIUU. OxkucnurenbHO-BOCcCTaHOBUTENbHBIE — peaknuu  (OBP).
JlaGopatopHblii ombiT Ne 6 «M3ydeHue peakiuu B3auMOJCHCTBUS Cylb(puTa HATPUS C
MIEPOKCUIIOM BOJIOPOJA».

Xumuueckue — peakiuu.  OKUCIUTENbHO-BOCCTaHOBUTENbHBIE — peakuuu  (OBP).
JlaGopatopubiii onbiT Ne 7 «M3menenne pH B XoJe OKHUCIUTEIHHO-BOCCTAHOBHTEIIBHBIX
peaKLuii».

Xumuueckue  peakuud.  OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU (OBP).

JlaGopatopHsiif onbIT Ne 8 «CpaBHUTENbHAs XapaKTEPUCTUKA BOCCTAHOBUTEIBHOM CIIOCOOHOCTH
METAJIJIOBY.
ITpomexyTrouHas atTectauus. Pemenue 1 yactu tecra.



IIpomexxyrounas arrecranus. Penenue npakTHyecKou 4acTH.

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

IIpomexxyTounas arrecrauus. Pemenue 1 yactu tecra.

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 Ira3a U CEpHUCTON KUCIOTBD».

Hemeramnbl. AMMuak. Jlabopatopssiit onbIT Ne 9 «OCHOBHBIE CBOMCTBAa aMMHUAKa.

[TpomexyrouHas arTectauus. Pemenue 1 yactu tecra.

[IpomexxyTouHast arrectanus. Penienre npakTH4ecKo 4acTu.

Mertamel.  Kampumii.  Coenunenust  kanbims. JlaGoparopueiii  omeir Ne 10
«B3aumonencTBUE N3BECTKOBOM BOJIBI C YIVIEKUCIIBIM Fa30M».

Mertamner. XKenezo. Jlabopatopubiii ombiT Ne 11 «OxuciieHune jxeie3a BO BIKHOM
BO3JIyXE».

[Tpomexyrounas arrectauus. Pemenue 1 yactu tecra.

[IpomexxyTouHast arrectanus. Penienre npakTH4eCKol 4acTu.

Nrorosas arrecrauus.

Pabora Hax mpoekTaMu.

TemaTuueckoe MIaHUPOBaHUE MO « Touke pocTa»
«YBJleKaTeJbHAas1, HO CJI0KHAS HAYKa XMMUSD)

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

1 Teopus 3JIEKTPOJINTUYECKON JUCCOLMALIH. 2 JlaTuuk Temneparypbl
JleMOHCTpallMOHHBIN onbIT Ne 1 «TemnoBoit TJTATUHOBBIN
3 EeKT pacCTBOPEHUS BEIIECTB B BOJIEN.

2 Teopus 3JIEKTPOJIUTAYECKOMN JIACCOLIAAIAH. 2 JaTuuk
[Tpaktuyeckas pabora Nel «OneKTponuTel H JJIEKTPOIPOBOAHOCTH
HEAJIEKTPOJIUTHI.

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

4 Teopus AJIEKTPOJIUTUYECKON JTUCCOITHAITIH. 2 HaTtaux
CunbHble U cialble 37IeKTposnThl. JlabopaTopHbIit 3JIEKTPOIPOBOAHOCTH
onbIT No 2 «CuiibHBIE U CJTa0bIe DJIEKTPOTUTHIY.

5 Teopus JJIIEKTPOJINTUYECKON JUCCOLIMAIUH. 2 Hartunk
Jlaboparopubiii  ombiT Ne 3 «3aBHCHMOCTH AIEKTPONPOBOJHOCTH
AJIEKTPOIPOBOAHOCTH pacTBOpOB CUJIBHBIX
3JIEKTPOJIATOB OT KOHIEHTPALIMH HOHOBY.

6 Teopus JJIEKTPOJINTUYECKON JAUCCOLMALUY. 2 Hartunk
[Ipaktuueckass pabora Ne 2 «OmpeneneHue AJIEKTPONPOBOJHOCTH
KOHLIGHTpAllUd COJIM 110  DJIEKTPOIPOBOAHOCTHU
pacTBOpay.

7 Teopus 3JIEKTPOJIUTAYECKON IHACCOLAALUH. 2 JlaTunk
Peakunn nonHoro obmena. JlabopaTopHbIN ONBIT 3JIEKTPOIPOBOHOCTH,
Ne 4 «BzaumoneiicTBue ruapokcuga Oapus c 7103aTop 00bEMa
CEpPHOM KUCIIOTOI. KHUIKOCTH, OFOpeTKa

8 Teopus AJIEKTPOJIUTUYECKON IUCCOLIMALINMN. 2 JlaTunk
JlaGopatopubiii onbIT Ne 5 «OO6pazoBaHue coiieit 3IEKTPOIPOBOAHOCTU




aAMMOHMUA.

9 [Ipomexxyrounast arrecrauusi. Pemenue 1 yactu
TECTA.

10 | [IpomexyrouHas aTTeCTalus. Pemenue
MIPaKTUYECKON YacTH.

11 | Xumunueckue peakuuu. OxucauTenpHo- JaT4uuk 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
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUII.

13 | Xumuueckue peaKkiu. OxucIUTENnsHO- JlaTuuk HanpsKeHUs

BOCCTAHOBUTEJIbHBIE peakuuun (OBP).
Jlaboparopubiii  onbit Noe 8  «CpaBHHUTETbHAs
XapaKTEepUCTHUKA 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
«M3yyeHue BIMAHUSA pa3lIUYHBIX (PAKTOPOB Ha 3aBUCHUMOCTH
CKOPOCTh pPEaKIINM». CKOpPOCTH

XUMHUYECKON pEeaKInu
OT YCJIOBHI

17 | IlpomexyTounas arrtectauus. Pemenue 1 wactu
TeCTa.

18 | IIpomexyTouHas aTTecTalusl. Pemenne
IIPaKTHUYECKON YacTH.

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

CBOICTB XJIOpay». XUMHYECKHUX
npoueccos (AITXP)

20 | Hemeraymsl. Oxcunpl cepbl. CepHHUCTash KHUCIOTA. Amnmnapar i
JleMOHCTpanMOHHBIN onsIT Ne 4 «3yueHne IIPOBEICHUSA
CBOICTB CEpPHUCTOIO T'a3a U CEPHUCTON KHUCIOTHI». XUMHUYECKHUX

npoueccos (AITXP)

21 | Hemeramibl. Ammuak. JlabopaTopublii onbir Ne 9 Hatuuk
«OCHOBHBIE CBOVMCTBA aMMHUAKa. AJIEKTPONPOBOJHOCTH

22 | IlpomexyrouHast arrectanus. Permenue | wactu
TECTa.

23 | [IpomexyTrodHas aTTeCTaIusl. Pemenue
IIPAKTUYECKON YaCTH.

24 Mertamner.  Kamprmmit. CoenanHeHUS — KaidbIHA. Jatank
JlaGopatopusbiii ombir Ne 10 «B3aumopelicTBue DJIEKTPOIPOBOJIHOCTH,
W3BECTKOBOM BOJBI C YTIIEKUCIIBIM Ta30M». MarHuTHas MeIaikKa,

npubop IS

IMOJIYYCHHS Ira30B NI




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 nmpoekTamu. 7

30 3ammra npoeKTOB. 1

Hrtoro: 68 yacos




