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Iloacnumenvnasn 3anucka

Pabouass mporpamma IONOTHUTENLHOTO O0pa3oBaHUs «YBIIEKATEeIbHAS, HO CIIOKHAS

Hayka xuMusi»-«Touka poctaypazpaboTaHa B COOTBETCTBUU:

- ¢ yueonbM mmanoM MBOY COIII Ne7 na 2024-2025 yuebHnsblii rog;

- ¢ Ilomoxxennmem o PaGoueli mnporpamMme ydeOHBIX MPEAMETOB, KYpCy BHEYPOUYHOM
nestenbHocTH MBOY COIII Ne7 r. 3apuncka (mpukas ot 01.09.2016r. Ne 204/1);

- ¢ mpuMepHOM paboueli mporpammoii kypca Il. M. becnanoB Peanuzanusi o6pa3oBaTeabHBIX
OporpaMM 1O XUMHH C HCIIOJIb30BaHHUEM OOOPYAOBaHHS JETCKOro TexHomapka «llIkombHbIi
KkBaHTOpHYM» 7, 8 — 9 kimaccel. Meroanaeckoe nocodue. 3. [Ipocsemenne, Mocksa, 2021;

- nporpammoii Bocnutanusit MBOY COIL Ne 7r. 3apuncka.

eau u 3apaun

[IporpamMMa HampaBiieHHA Ha CO3JaHUE YCJIOBUUN JJI PACIIMPEHHUS COJIEpP KaHUs 00IIEero
oOpa3oBaHus s pPa3BUTHA Yy OOYyYalOIIMXCS €CTECTBEHHO-HAyYHOW, MaTeMaTHYECKOM,
MH(OPMALIMOHHONH TI'PaMOTHOCTH, (OPMUPOBAHUA KPUTUYECKOTO U KpPEaTHBHOTOMBIILICHUS,
COBEPILICHCTBOBAHMUS HABBIKOB E€CTECTBEHHO-HAYYHOW HAINPABICHHOCTH, a TAK)KE MOBBIIICHHS
KayecTBa 00pa3oBaHUS.

3agayamu sIBJISIIOTCH:

* peanuzaliysi OCHOBHBIX 00111€00pa30BaTeNbHBIX IPOrPaMM MO YU€OHBIM MIPeAMETaM
€CTeCTBEHHO-HAYYHOW HAIpPaBICHHOCTH, B TOM YHCJIE B paMKaX BHEYPOUYHOW JEATEIbHOCTH
o0y4aromuxcs;

* pa3paboTKa U peau3aiis pa3HOYPOBHEBBIX JOMOTHUTEIBHBIX 00111€00pa30BaTEIbHBIX
POrpaMM €CTECTBEHHO-HAYYHON HAMpaBICHHOCTH, a TaKXKe HMHBIX MPOTrpamMMm, B TOM 4YHCIE B
KaHUKYJISIPHBIN TIEPUOT;

* BOBJICUCHHE 00Y4JaIOIINXCS U MeJarOTMYECKUX paOOTHUKOB B IPOEKTHYIO IEATEIHHOCTS;

* opraHu3anys BHEY4eOHOW IEATEIFHOCTH B KAaHUKYISAPHBIN MEPHUOJ, pa3padOTKa U pean3aius
COOTBETCTBYIOIIUX 0Opa30BaTENbHBIX MPOrpaMM, B TOM YHCIE JUIS JIarepeid, OpraHu30BaHHBIX
00pa3oBaTeNbHBIMU OPTaHU3AIMSIMH, B KAHUKYJISIPHBIA TIEPUO/T;

* TOBBIIIEHHE NMPO(ECCHOHANIBHOIO MacTepCTBA MEIarorMyeckuX pabOTHUKOB, PEaTH3YOLINX
OCHOBHBIE U JOTIOJHUTEIbHBIE 001Ie00pa3oBaTeIbHbIC TPOrPaMMEI.

Co3gaHue  JONMOJIHUTENBHOIO  OOpazoBaHMs Ha  0Oa3e  oOmieoOpa3zoBaTeIbHOM
OpraHM3alMUIPENoIaraeT UCIOIb30BaHUE MPUOOPETaeMOro 000py10BaHus, CPEJCTB O0yUEHUS
Y BOCTIUTaHMS [T YIITyOJIEHHOTO OCBOGHUSI OCHOBHBIX 00pa30BaTEIbHBIX MPOrPaMM OCHOBHOTO
o0miero W cpenHero oOmero o0pa3oBaHHsA, BHEYPOUHOM JEATENBHOCTH, MPOTrpamMm
JIOTIOJTHUTENBHOTO  00pa3oBaHusi, B TOM 4YHCJIE€ €CTECTBEHHO-HAYYHOM U TEXHUYECKOM
HaIpaBJICHHOCTH.

Co3naHue JOMOJHUTEIBHOIO 00pa30BaHUSANpEANONaraeT pa3BUTHE 00pa3oBaTeIbHOMN
MHQPacTpyKTypsl  0011€00pa30BaTeIbHOM  OpraHu3alMd, B TOM  4YHCI€ OCHAllleHue
0011e00pa30BaTeIbHON OpraHu3alum:

* 00opymOBaHWEM, CPEICTBAMU OOYYCHHsS M BOCIWTAHUS U PACHIMPEHUS BO3MOXKHOCTEH
u3ydeHus: (B TOM 4YHCIE SKCIIEPUMEHTAIBHOI0) MPEAMETOB, KypCOB, TUCLMILIMH (MOJIyjei)
€CTeCTBEHHO-HAYYHOW M TEXHOJOTHYECKON HANpaBICHHOCTH TIPH pPeaTH3aliid OCHOBHBIX
00111€00pa30BaTENbHBIX MPOTPAMM H JOTIOJHUTENBHBIX 00111e00pa30BaTeIbHBIX IPOTPaMM;

* o0opymoBaHHMEM, CpEACTBAMH OOYYeHHS W BOCIHTAaHUS JUIsI HAa4YaJbHOTO 3HAKOMCTBA
0o0y4aroImuxcst ¢ MPOSKTUPOBAHWEM U KOHCTPYMPOBAaHHUEM pPOOOTOB, OOYy4eHHUS OCHOBaM
KOHCTPYMPOBAaHUS W MPOTPAMMHPOBAHHS, NPHHIUIOB (DYHKIIMOHHPOBAHWS W  OCHOBBI
pa3paboTKy HHPOPMAITMOHHBIX CUCTEM H allllapaTHO-TPOTPAMMHBIX KOMILIEKCOB H T. 1.

* KOMITBIOTEPHBIM, TIPE3CHTAIIMOHHBIM M WHBIM 000pYJIOBaHUEM, B TOM YHUCIIE JUISl pean3ainnun
oporpaMM  JONOJHHUTEIBHOTO  OOpa3oBaHMs  €CTECTBEHHO-HAYYHOM W TEXHHUYECKOU
HaIpaBJICHHOCTH.

[Tepeuens, MUHIMAEHO HEOOXOAUMBIE (DYHKIIMOHAIBHBIE U TEXHUYECKHE TPEOOBAHUS U
MUHHMAaJIbHOE KOJMYECTBO OOOPYAOBaHUS, PACXOJHBIX MAaTEPUAIOB, CPEACTB OOYYEHUS U
BOCIIMTAHUS JJII OCHAIICHUS MPOTPaMMBbI  ONpPENENSIOTCS PernoHambHBIM KOOPAMHATOPOM C



yuétoM IlpumepHoro nepedns obopynoBaHMs, PACXOAHBIX MAaTEPHAIIOB, CPEACTB OOyUEHUS U
BOCIIUTAHMS B LEJIAX CO3AaHUS JONOIHUTEIBHOTO 00pa3oBaHusl.

OKCIIEpUMEHT ABJIAECTCS MCTOYHMKOM 3HAaHUM M KPUTEPUEM HMX HCTUHHOCTH B HAYKE.
Konuemnmusi coBpeMeHHOro 00pa3oBaHUS MOJPAa3yMEBAET, YTO B Y4YEOHOM OHKCIEPUMEHTE
BEIYUIYI0 DOJb JOJDKEH 3aHATH CAMOCTOATEIbHBIA MCCIENOBATENbCKUN  YYEHUYECKUUI
AKCIIEPUMEHT.

CoBpeMEHHBIE DKCIIEPUMEHTAJIBHBIE HCCIIEIOBAHUS 110 XMMHH YK€ TPYAHO IIPEICTaBUTh
0€3 UCIONIb30BaHMS HE TOJIBKO aHAIOTOBBIX, HO U IIU(PPOBBIX U3MEPUTEIBHBIX PUOOPOB.

B ®enepansnom 'ocymapctBenHOM oOpaszoBaTenbHOM cranaapte (PI'OC) npomnucaHo,
YTOOJHUM U3 YHUBEPCATBHBIX y4eOHBIX IEHCTBUI, MPUOOPETACMBIX YHAITUMHUCS, JOJDKHO CTAaTh
YMEHHME «IIPOBEICHHUS OIBITOB, IPOCTBIX HKCIEPUMEHTAIbHBIX WCCICIOBAHUM, MNPSAMBIX U
KOCBEHHBIX M3MEPEHHMH C HCIIOJB30BAaHHEM AaHAJIOTOBBIX H LU(POBBIX HM3MEPHUTEIHHBIX
IpUOOPOBY.

Y4eOHbIi KCIIEPUMEHT 110 XMMHH, IIPOBOAMMBIN Ha TPAJIUIIMOHHOM 000pYyJ0BaHUH 0e3
IpUMeHEeHUs HUPPOBBIX Ja00PATOPHiA, HE MOXKET MO3BOJIUTH B IIOJIHOM Mepe peluTh BCe 3a7auu
B COBPEMEHHOM 1IKOJIE. DTO CBSI3aHO C PSIIOM MPUYHH!

* TPAJULMOHHOE HIKOJIbHOE 000pYI0BaHNE U3-3a OTPAHUYEHUS TEXHUYECKHX BO3MOXKHOCTEH He
MIO03BOJISIET IPOBOAUTH MHOTHE KOJIMYECTBEHHbBIE UCCIIEI0BAHUS;

* JUINTEJIBHOCTh TPOBedeHMs] (U3MYECKMX MCCIEeOBaHMH He Bcerjga corjacyercsi ¢
JUIMTEIBHOCTHIO YU€OHBIX 3aHATUMH;

* BO3MOJKHOCTb NPOBEJCHHUS] MHOTMX HMCCJIEJOBAHUN OrpaHUYUBACTCS TPEOOBAHUSAMM TEXHUKU
0€301acHOCTH | JIp.

[MudpoBass  nmabopaTopusi  IMOJHOCTBIO  MEHSET  METOAUMKY U COJepiKaHue
HKCIEPUMEHTAJIbHONW JESATEIbHOCTH U pEIIaeT BbIIIENepeuncieHHble npoosemsl. [lupoxuit
CHEeKTp JaTYMKOB IIO3BOJIIOT Y4YallMMCS 3HAKOMUTBCS C IapaMeTpamMu  (hU3MUECKOro
OKCIIEPUMEHTa HE TOJHKO HA KAuyeCTBEHHOM YypOBHE, HO M Ha KoimdecTBeHHOM. lludposas
nabopaTopus  TO3BOJSIET  BECTH  JUIMTENIBHBIA ~ SKCIIEPUMEHT Jake B OTCYTCTBHH
HKCIIEPUMEHTATOpa, a YaCTOTa U3MEPEHUI HEIO/IBJIACTHA YEJIOBEYECKOMY BOCIPUSATHUIO.

B nporecce (OPMHUPOBAHUSA HKCHEPUMEHTAIBHBIX YMEHUI YdeHUK oOyuaercs
MPEJICTaBISITh UHPOPMALIMIO 00 HCCIe0BaHNU B YETHIPEX BUAX:

* B BepOaJIbHOM: ONMCHIBATH SKCIEPUMEHT, CO37aBaTh CIOBECHYIO MOJEIb SKCIEPUMEHTA,
¢ukcupoBaTh BHUMaHNE HAa U3MEPSIEMbIX BETMUMHAX, TEPMUHOJIOTUH;

* B TaOJIMYHOM: 3aMOJHATH TaONMIbl JaHHBIX, JIEXKALIMX B OCHOBE MOCTPOEHUs rpadukoB (Ipu
3TOM Yy y4YalUMXcsl BO3HUKAET IEPBUYHOE MPECTABIEHUE O MaciiTadax BEIUYHH);

* B rpa)u4ecKoM: CTPOUTH TpapUKH MO TaOJIMYHBIM JaHHBIM, YTO JA€T BO3MOXKHOCTb IEepexoa
K BBIABM)KCHUIO THUIIOTE3 O XapaKTepe 3aBUCUMOCTU MEXJy BEJIMYMHAMH (NP 3TOM YUYHUTEIb
MIOKAa3bIBAET MPEUMYILIECTBO B BU3yaJU3allul 3aBUCUMOCTEW MEXAY BEIMYMHAMU, HArJIsSAHOCTh
U MHOTOMEpPHOCTbH); B BHJI€ MAaTeMaTHYECKUX YpPaBHEHMM: J1aBaTh MaTeMaTH4YECKOE€ ONMCaHUE
B3aMMOCBSI3M BEJIMUNH, MaTeMaTH4YeCKOe 00001IeHHE.

[lepexon oT Ka)k10ro 3Tana npeAcTaBieHuss HHHOPMAIMU 3aHUMAET JOBOJBHO OOJIBLION
IPOMEXYTOK BpeMeHu. B 7—8 kiaccax 3TOT mporecc HeoOXOAMM, HO B CTapHIMX Kiaccax
MOKHO OBLTO OBl ATO BpeMs MOTPAaTUTh Ha pelIeHHe OoJjiee BaKHBIX 3ajady. B »ToM muiane
UGpPOBbIE J1TA0OPATOPUHN CYILIECTBEHHO SKOHOMAT BpeMs. DTO BpeMs MOXKHO MOTPAaTUTh
cormacio ®I'OC nHa ¢dopMupoBaHHE HCCIEIOBATENLCKUX YMEHUH ydaluxcs, KOTOpbIe
BBIPAXKAOTCSAB CIEIYIOIINX AEHCTBUAX:

* OTIpEJICIICHHE MPOOIJIEMBI;

* IOCTAaHOBKA MCCIIEN0BATENBCKON 3a/1a4H;

* IJITAHUPOBAHUE PELICHUs 3a/1a4H;

* IOCTPOEHUE MOJEIIEH;

* BBIJIBUIKEHHE TUIIOTE3;

* DKCIIEpUMEHTAJIbHAS TPOBEPKA TUIIOTES;

* aHaJIN3 JaHHBIX SKCIIEPUMEHTOB WJIM HA0JII0ICHU;



* hopmynupoBaHHEe BHIBOIOB.

B OCHOBY 00pa3oBaTeIbHOMIPOTPaMMbI  3aJIOKEHO TMPUMEHEHHE LU(PPOBBIX
naboparopuii. TemaThka TPETIOKEHHBIX  3KCIIEPHUMEHTOB, KOJHYECTBEHHBIX  OIIBITOB
COOTBETCTBYET CTPYKTYpe MPHUMEPHOU 00pa30BaTeIbHON MPOTPAMMBI [0 XHUMHH, COACPKAHHUIO
denepanbHOTO TOCYAapCTBEHHOTO oOpaszoBatenbHoro crangapra (PI'OC) cpennero (MOIHOTO)
o011ero 06pa3oBaHus.

CoBpeMeHHbBIE TEXHUYECKUE CPEICTBA O0YUCHHUSI HOBOTO TTOKOJICHHS TTO3BOJIST JTOOUTHCS
BBICOKOTO YypPOBHS YCBOCHHS Y4YeOHOr0 Marepualia, YCTOWYHMBOTO pOCTa TO3HABATEILHOTO
UHTEpeca NIKOJIbHUKOB,T. €. IOMOT'YT MPEOA0JIETh T¢ MPOOJIEMBI, O KOTOPBIX TAK MHOT'O TOBOPSIT,
KOT'JIa pPe4Yb 3aX0IUT O COBPEMEHHOM IITKOJIbBHOM XUMHYECKOM 00pa30BaHUU.

IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4e0OHOI0 MpeIMeTa XMMHH € ONMCAHUEM
YHUBEPCAJIbHBIX Y4eOHBIX A€ CTBUIA, JOCTUTaeMbIX 00YYAIOIIIMMHUCS

JIn4yHOCTHBIE pe3yJIbTaThI

OOyyaromuiics MOMYyYUT BO3MOXKHOCTH JJIs1 (POPMHPOBAHUS CIEAYIOMIMX JUYHOCTHBIX
YV/I:
* OmpeJielieHe MOTHBAIIMK U3YYeHHs y4eOHOr0 MaTepHrana;
* OIICHWBaHHE YCBAaWBAaEMOro y4eOHOTO MarepHuaia, MCXOAS U3 COLHUAIBHBIX W JIMYHOCTHBIX
IIEHHOCTEM;
* [IOBBILLIEHUE CBOEr0 00pa30BaTEIbHOTO YPOBHS U YPOBHS TOTOBHOCTH K M3YyYEHHIO OCHOBHBIX
UCTOPUYECKHUX COOBITHIA, CBS3aHHBIX C UCTOPHEH pa3BUTHS XUMHUHU U OOIIECTBA;
* 3HaHME [IPaBUJI IOBEACHUSI B UPE3BbIUANHBIX CUTYAIUIX;
* OILIEHUBAHUE COLUAIBHON 3HAYMMOCTH MPOQECCHA, CBA3AHHBIX C XUMHEH;
* BIAJCHME IIpaBWIaMHU O€30MacHOr0 OOpalleHusT ¢ XUMHYECKMMHU BEIIECTBAMU U
000py0BaHUEM, IPOSIBICHUE SKOJIOTHUYECKON KYJIbTYpPHI.

MetanpeameTHble pe3yJibTaThl

PeryasitTuBHbIe

OOyyaromuiics MOJTYYUT BO3MOXKHOCTB Ui (POPMHUPOBAHUS CIEAYIOIIUX PErYISTUBHBIX
YVI:
* [IeJIenoJIaraHye, BKIII0Yasi IOCTAaHOBKY HOBBIX LieJIel, mpeoOpa3oBaHue NMPaKTUYECKON 3a/1a4u B
MIO3HABATEJIbHYIO, CaMOCTOSTEIbHBIA aHAIU3 YCIOBUM JOCTMKEHMsI LIEIM Ha OCHOBE y4éTa
BbIJIEJICHHBIX YUUTEJIEM OPUEHTUPOB JIEUCTBUS B HOBOM yueOHOM MaTepuae;
* IUIAHUPOBAHUE MTYTH TIOCTUKEHUS LIETIEH;
* YCTaHaBJIMBaHUE 1I€JIEBbIX MPUOPUTETOB, BbIIEIECHUE aIbTEPHATUBHBIX CIIOCOOOB TOCTUKEHUS
ey ¥ BbIOOp Hanbosee 3¢ (eKTUBHOIO Crocooa;
* YMEHHUE CAMOCTOATEIbHO KOHTPOJIMPOBATh CBOE BPEMsI U YIPABIIATh UM;
* YMEHHUE MMPUHUMATh PEIeHHs B TPOOJIEMHON CUTYAIUH;
* IOCTAaHOBKA Y4eOHBIX 3aJ]a4, COCTAaBJICHHE IJIaHa U MTOCJIE0BaTEIbHOCTH JEHCTBHIA;
* OpraHu3anus pabo4yero MecTa Ipu BITOJHEHUH XMMUYECKOTO 3KCIIEPUMEHTA,
* IPOrHO3MPOBAHHE PE3YyIbTATOB OOYYEHMs, OLIEHMBAHME YCBOEHHOI'O MarepHalia, OIEeHKa
KauecTBa M YPOBHS TMONYYCHHBIX 3HAHHWM, KOPpPEKIUs IUlaHa U crocoba JeHcTBHS Mpu
HEOOXOINMOCTH.

ITo3HaBaTe/IbHBbIC

OOyuvaromuiics  MOJXYYUT  BO3MOXHOCTh Uil  (QOPMHUPOBAHUS  CJEIYIOIIMX
Io3HaBaTeNnbHBIX Y Y J1:
* IOMCK U BblJIeJIeHHE NH(OPMALINH;
* aHaNM3 ycIoBMHA M TpeOOBaHMU 3ajayd, BHIOOp, CONOCTaBIeHWE W OOOCHOBaHME CIOCOOa
pelleHus 3aauu;
* BbIOOp Hambosiee 3((EeKTUBHBIX CIOCOOOB PEIICHUS 33aJaud B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHIA;
* BB/IBIKEHHE U 00O0CHOBaHHE 'MITOTE3bl, BBIOOD crioco0a e€ IpoBepKH;



* CaMOCTOSITENIBHOE CO3[JaHHMEe aJlTOPUTMA JESITEIbHOCTH IPU PEIIEHUH MpoOIeM TBOPUECKOro U
IIOMCKOBOI'O XapaKTepa;
* YMEHHS XapaKTEePU30BaTh BEIECTBA I10 COCTaBYy, CTPOCHUIO U CBOMCTBAM;
* OIHUCBHIBAHUE CBOWCTB: TBEPIBIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACICHUE UX
CYILIECTBEHHBIX IPU3HAKOB;
* U300pakeHUE COCTaBA MPOCTEHUIINX BEIIECTB C IMOMOIIBI0O XUMHUYECKUX (HOPMYIT M CYIIHOCTH
XUMHUUYECKHUX PEAKLMH ¢ TOMOLIbI0 XUMUYECKUX YPABHECHHUI;
* TIpoBe/ieHUe HaOJII0CHUH, ONMUCAaHNE MPU3HAKOB M YCIOBUI TEUEHHUS] XMMHUYECKUX PEAKLIUH,
BBIIIOJIHEHHE XMMHUYECKOI'O SKCIIEPUMEHTa, BBIBOABI HAa OCHOBE aHajaW3a HaOJIOJCHUH 3a
OKCIEPUMEHTOM, pEIICHUE 3a]ad, IOJIyYeHHEe XHMUYECKOH HWH(pOpMalUUd W3 Pa3InYHBIX
HCTOYHUKOB;
* YMEHHUE OpPraHU30BbIBaTh UCCIIEA0BAHUE C LIETIbIO IPOBEPKU TMIIOTES;
* YMEHHUE JIe1aTh yMO3aKIIUEHUs (MHAYKTUBHOE U 110 aHAJIOTMHU) U BBIBOABI;
* yMeHHE OOBEKTMBHO OLIEHMBATh WH(POPMALMIO O BEIIECTBAX M XHMHUYECKHX Ipoleccax,
KPUTUYECKH OTHOCUTBHCS K IICEBIOHAYYHONW HH(POPMALIUU.

KommyHukaTuBHbIe

OOyuaromuiics  MOJXYYUT  BO3MOXKHOCTh Uil (OPMHPOBAHUS  CIEAYIOIIHUX
KOMMYHUKaTUBHBIX YV /I
* [I0JIHOE ¥ TOYHOE BBIPA)KCHUE CBOMX MBICIIEH B COOTBETCTBHM C 33Ja4aMU U YCIOBUAMU
KOMMYHHUKaIUH;
* QJICKBaTHOE HCIIOJIb30BAHUE PEYEBBIX CPEICTB U Y4YacTHsl B JUCKYCCHUM M apryMEHTaluu
CBOCH TO3WIMH, YMEHHE IMPEICTABISATh KOHKPETHOE COAEpKaHHWE C COOOIIEHHEM €ro B
NUCbMEHHOW M YCTHOM (opme, omnpenaeneHne crnocoOOB B3aUMOJCHCTBUSA, COTPYAHUYECTBO B
MOWCKE B cOope MH(pOpMaIn;
* yyacTHe B JAMaiOre, INIAHUPOBaHME OOIIMX CIOCOOOB pabOThI, NMPOSBICHUE YBAXKUTEIHLHOIO
OTHOLIEHUS K IPYTUM Y4alUMCS;
* ONMCAHME COJEP)KAHUS BBINOJIHAEMBIX JCHCTBUM C LIEJIBI0 OPUEHTHUPOBKU B IPEAMETHO-
MPAKTUYECKON AESITETbHOCTH;
* YMEHHS YYUTHIBATh PA3HbIE MHEHUS U CTPEMUTHCSA K KOOPIANHAIMY PA3JIMYHbIX TO3ULUN B
COTPYJIHUYECTBE;
* popMynHpoBaTh COOCTBEHHOE MHEHHE U MO3UIHI0, apIYMEHTHPOBATh U KOOPAUHUPOBATDH €€ C
MNO3UIUSAMHU NMAapPTHEPOB B COTPYIHUYECTBE IPHU BBIPAOOTKE OOILIEro peleHUs B COBMECTHOU
JESTEIILHOCTH;
* OCYIIECTBIATh B3aUMHBIM KOHTPOJb U OKAa3blBaThb B COTPYIHUYECTBE HEOOXOIUMYIO
B3alMOIIOMOLUIb;
* IUJIAHUPOBATh OOIIME CHOCOOBI PabOThHI; OCYHIECTBISATh KOHTPOJb, KOPPEKIHIO, OLEHKY
neicTBuil mapTHEPA, yMETh YOEXkK/1aTh;
* UCIOJb30BaTh aJICKBATHBIE SI3bIKOBBIE CPEACTBA JJSi OTOOPAa)KEHUS CBOMX YYBCTB, MBICIEH,
MOTHUBOB M TOTpeOHOCTeH; oToOpakaTb B peud (omucaHue, OOBSICHEHHUE) COJepKaHHe
COBeplIaeMbIX JEUCTBUN, KaKk B (popMe rpOMKON COIMAIM3UPOBAHHOW peud, Tak U B (opme
BHYTpPEHHEN peuH;
* pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YSl CPEICTBA YCTHOM M MHUCHhMEHHOM
KOMMYHHUKAIlMM TIpd paboTe ¢ TeKCTaMM Yy4yeOHWKAa U JIOTIOJIHUTENBHOW JUTEepaTypoi,
CIPAaBOYHBIMU TaOJIUI[aMH, MPOSBIATH T'OTOBHOCTh K YBKEHMIO MHOM TOYKU 3pEHHS MpU
00CYX/IEHUH PE3yIbTATOB BBHIIIOJIHEHHOW PaOOTHI.

IIpenmeTrHble pe3yabTaThl

OOyyaromuiicss Hay4YuTCs:
* IPUMEHSATH OCHOBHBIE METO/IbI [TO3HAHUS: HAOIIOIEHIE, U3MEPEHNUE, SKCIIEPUMEHT;
* ONUCHIBATH CBOMCTBA TBEPIBIX, )KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIIEISL UX CYIIECTBEHHbIE
MPU3HAKU;
* PacKpbIBAaTh CMBICI 3aKOHA COXPAaHEHUsI MacChl BEIIECTB, AaTOMHO-MOJIEKYJIIPHON TEOpUN;



* pa3nuyaTh XMMHYECKHE U (PU3NYECKUE SIBJICHUS, Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUSA
XUMHYECKUX PEAKIUM;

* coOro1aTh NpaBuiia 0€301acHOM pabOThI IPH MIPOBEAEHUH OIBITOB;

* IMOJTH30BATHCS TAOOPATOPHBIM 00OPYIOBAHUEM H ITOCY/IOM;

* [10JIy4aTh, COOMPATh ra3000pa3Hble BEIIECTBA U PACIIO3HABATH UX;

* XapaKTepu30BaTh (PU3NYECKHE U XUMHUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COEMHEHUH, IPOBOIUTH OIBITHI, MOATBEPKAAIOIINE XUMUUECKAE CBOMCTBA U3YUYECHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

* pPAaCKpbIBaTb CMBICI IOHSTHS «PacTBOP», BBIYUCIATH MAacCOBYIO [OJIIO PacTBOPEHHOTO
BEILIECTBA B PAacTBOPE, TOTOBUTH PACTBOPBI C ONPEACIEHHON MacCOBOW JIOJEH PACTBOPEHHOIO
BELICCTBA;

* XapaKTepHU30BaTh 3aBUCHMOCTh (PU3MUYECKUX CBOMCTB BEIIECTB OT THIMA KPUCTAJUIMYECKON
PEIIETKH, ONPEACIIATh BUI XUMUYECKON CBA3U B HEOPraHUYECKUX COCINHEHUAX;

* pacKpbIBaTh OCHOBHBIE IIOJIOKEHMSI TEOPUHU SJIEKTPOIMTUUYECKON IUCCOLUAIMH, COCTaBIATh
YPaBHEHHU 3JIEKTPOJIUTHUUYECKON AMCCOLMALUM KHCIOT, INEJIOYEH, COJIE M peakUUid HOHHOTIO
oOMeHa;

* PACKpBIBaTh CYIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUM, ONPENEIATh OKUCIUTEID
Y BOCCTAHOBUTEIIb, COCTABJIATh YPABHEHUSI OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIM.

* Ha3bIBaTh (DAKTOPHI, BIUAIOLINE HA CKOPOCTh XUMUYECKON peaKkluy;

* XapaKTepHu30BaTh B3aWMOCBS3b MEXKIY COCTaBOM, CTPOCHHEM U CBOMCTBAMHU HEMETAJJIOB U
METAJIJIOB;

* IPOBOJUTH OIBITHI MO NOJYYEHHUIO U U3YYEHUIO XMMUUYECKUX CBOWCTB PA3JIMUHBIX BEIIECTB;

* PaMOTHO 00OpalaThcs ¢ BEIECTBAMU B IIOBCEAHEBHOM KHU3HHU.

OO0y4aromuiicst HOJy4YUT BO3MOKHOCTb HAYYHThCSH:

* BBIJBUIATh U MPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3bl O XMMUUYECKHUX CBOMCTBAX BELIECTB HA
OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B XUMHUECKUE PEAKINH, O XapaKTepe
Y IIPOAYKTAaX Pa3IN4HbIX XUMHUYECKUX PEAKLIMM;

* XapaKTepHU30BaTh BEILECTBA IO COCTaBYy, CTPOEHUIO U CBOMCTBAM, yCTaHABIMBAaTh MPUYMHHO-
CJIEICTBEHHBIE CBSA3M MEKIY JAHHBIMU XapaKTEPUCTUKAMHU BEILECTBA;

* COCTaBJISAITh MOJIEKYJIIDHBIE U TIIOJIHBIE HOHHBIE YpPaBHEHHS 10 COKPAIIEHHBIM HOHHBIM
YPaBHEHHUSIM;

* IPOrHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSIBISTH OKUCINUTEIbHBIE WM BOCCTAHOBUTENbHBIE
CBOICTBA C yUETOM CTENEHEN OKHUCIEHUS DJIEMEHTOB, BXOSINX B €r0 COCTaB;

* BBIJIBUTATh U IPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3bI O PE3YJIbTaTax BO3AECHCTBUS Pa3IMUHBIX
(akTOpPOB Ha U3MEHEHHE CKOPOCTU XUMHUYECKOHN peakimu;

* HCNOJb30BaThb NPUOOPETEHHBIE 3HAHUSA JUIA SKOJIOTMYECKHM TIpaMOTHOIO TOBEJACHHUS B
OKpYXKarollleu cpee;

* HUCMOJb30BaTh MPHOOPETEHHBIE KIIOUEBbIE KOMIIETEHUIUMU IPH BBHIMOJIHEHUU IPOEKTOB M
peleHnH y4eOHO-MCCIeI0BATeNbCKUX 3ajlad MO M3Y4YEHHIO CBOMCTB, COCOOOB MOJYYEHHUS U
pacro3HaBaHUs BEILIECTB;

* 00BEKTUBHO OLIEHUBATh HH(POPMAIIHIO O BEIIECTBAX U XUMHUUECKUX IIpoIeccax;

* OCO3HaBaTh 3HAUYEHUE TEOPETHMYECKUX 3HAHMW MO XUMHH JJIS MPAKTUYECKON NesSTeNIbHOCTH
4eJI0BEKa;

* co3/aBaTh MOJIEIM M CXEMbl JUISl pelleHus Y4eOHbIX M IO3HABATENbHBIX 3aJa4; MOHHUMATh
HE00XO0IMMOCTh COOJIIO/ICHUS MPEITUCAHNH, IpeIaraéMbIX B MHCTPYKIMAX O UCTIOIb30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOM XUMHH U AP.

C meabi0 peau3anMy BOCHHMTATEIbHOI0 NMOTEHIHMAJA YpoKa paboyas mporpaMmma 1o
xumun B 7, 8-9 kmaccax yumTheiBaeT cozaepkanue monyns «llIkompHbIi ypok» IIporpamms
Bociutanuss MBOY COIII Ne 7 r. 3apuHcKa 10 CIIEAYIOIUM HalpaBIEHUSAM A€ATEIbHOCTH:

e YCTAaHOBJICHHUE JIOBEPUTEIbHBIX OTHOLIEHUN MEXAy YYMTEIeM U €ro Yy4YeHHUKaMH,
CHOCOOCTBYIOUIMX IMO3UTHMBHOMY BOCHPHUATHIO y4allUMHUCS TpeOOBaHUI M Hpoch0d yduTesns,



NPUBJICYCHUIO WX BHHUMaHUs K 00CyXkJaeMoil Ha ypoke uH(pOpMalu{, aKTUBU3ALHUU UX
MO3HABATEJIbHON JESATEIBHOCTH;

e TOOYXKJICHHE IIKOJIHHUKOB COOJIIOJIaTh HA YPOKE OOIICTIPUHSATHIE HOPMBI TOBEICHMUS,
npaBwiia OOIIEHUS CO CTAPIIMMH (YUHTEISIMU) U CBEPCTHHKAMH (IIKOJIBHUKAMH), TPUHITUITHI
yueOHOM TUCIUIUIMHBI U CAMOOPraHU3allNu;

e IIPUBJICYCHUEC BHUMAHUS IIKOJBHUKOB K IIEHHOCTHOMY aCIEKTy M3y4aeMbIX Ha ypOKax
SBJIEHUH, OpraHu3alys X paboThI C OTy4aeMOM Ha ypoKe COLUaIbHO 3HAYUMON nHpopMaIiuei
— WHULMMPOBAHUE €€ OOCYKJICHHUSI, BRICKA3bIBAHUS yYAITUMUCA CBOETO MHEHHMsS IO €€ TMOBOJY,
BBIPa0OTKH CBOETO K HEl OTHOIICHUS;

e UCTIOJIb30BAaHUE BOCIUTATEIBHBIX BO3MOXHOCTEH COAEpKaHUS Y4eOHOro MpeaMera
yepe3 JIEMOHCTpAIMIO JETSM IMPUMEPOB OTBETCTBEHHOIO, TI'PaXXIaHCKOIO IOBEACHMUS,
IPOSIBJIICHUS] YEJIOBEKOIIOOUS U JOOPOCEPIEUHOCTH, Yepe3 MoJA00p COOTBETCTBYIOIIUX TEKCTOB
JUTSL YTEHHUS, 3a/1a4 JIJIs1 pEIeHHUs], TPOOJIEMHBIX CUTYalui 171 00CYKEeHUS B KiIacce;

e IPUMEHCHHE HA YPOKE WHTEPAKTHBHBIX (OPM PabOTHI yUaIIMXCS: MHTEIUICKTYaIbHBIX
UTp, CTUMYJIHPYIOMIUX MO3HABATEIbHYI0 MOTHBAIIMIO IIKOJbHUKOB; JUCKYCCHUN, KOTOpBIE JAIOT
yYanMcs BO3MOKHOCTh MTPHOOPECTH OMBIT BEICHHUS KOHCTPYKTUBHOTO JHWAJIOTa; TPYHIOBON
paboTel wiIM paboThl B TMapax, KOTOpbIe Yyd4aT NIKOJbHUKOB KOMaHIHON pabote u
B3aUMOJICCTBUIO C IPYTUMU JETHMU;

e BKIIFOUEHUE B YPOK UTPOBBIX MPOIEAYpP, KOTOpPbIe MOMOTalOT MOAJEPKaTh MOTHUBAIIMIO
00yJaronuMxcs K MoJy4YeHUI0 3HaHUN, HaJTa)KMBAHUIO TTO3UTUBHBIX MEKIMYHOCTHBIX OTHOLICHUHN
B KJIacce, IOMOTal0T YCTaHOBJICHUIO TOOpOXKeNIaTeIbHON aTMoc(hepsl BO BpeMst YpoKa.

Conep:xkanue
9 kiacc

Teopus snexrponutuyeckor auccounanuu. lemonctpaunonnsiii onblT Ne 1 «TeroBoit
3 PEeKT paCTBOPEHUS BEIIECTB B BOJIEY.

Teopus snexTponauTrueckoil nuccounanuu. [Ipaktuyeckas padora No 1 «DIeKTpOIUTHI U
HEAJIEKTPOJIUTHI.

Teopuss »nexTponuTHueckol auccounanuu. JlaboparopHsiii ombiT Ne 1 «BausHue
PacTBOPUTEIISL HA TUCCOLUALIAION.

Teopuss snekrtpoiautuyeckoil nucconmanuu. CuibHble U ciabble  3JIEKTPOJIMUTHI.
Jla6opaTtopubiit onbIT Ne 2 « CUTbHBIE U CITa0BI€ SJIEKTPOIUTHIY.

Teopust asnexkrponuTuyeckoil nucconumanuu. Jlabopatophsiit onblT Ne 3 «3aBUCHMOCTB
ANEKTPONPOBOAHOCTH PACTBOPOB CHIIBHBIX 3JIEKTPOJIUTOB OT KOHUEHTPALIMH HOHOB).

Teopus snekrponaurnyeckoi auccounarmu. [Ipaktuueckas pabota Ne 2 «Omnpeznenenue
KOHIICHTPALUU COJIH I10 3JIEKTPOIIPOBOIHOCTH PACTBOPay.

Teopust d7EKTPOIUTUYECKON Auccoruanuu. Peakuuun noHHoro obmena. JlabopatopHsrit
onbIT Ne 4 «B3aumoaeicTBue Tuipokcuia 6apus ¢ CEpHOM KUCTOTOM.

Teopus snexkTponutudeckoil nucconuanuu. Jlabopatopusiil onbiT Ne 5 «O6pa3zoBanue
COJIEW aMMOHHSI.

[TpomexyrouHas arrectauus. Pemenue 1 yactu tecra.

IIpomexxyTouHas arrectanus. PenieHre npakTH4ecKou 4acTu.

Xumnueckue — peakuuu.  OKHUCIMTENbHO-BOCCTaHOBHUTENbHBbIE  peakuuu  (OBP).
Jlaboparopubiii onbiT Ne 6 «M3yueHue peakuuu B3aUMOJAEUCTBUSA CYib(pUTa HaTpHUs C
MIEPOKCUIOM BOJIOPOIAN.

XUMUYECKUE  PEaKIUU. OxkucnurenbHO-BOCCTaHOBUTENbHBIE — peaknuu  (OBP).
Jlaboparopubrii ombiT Ne 7 «M3menenne pH B XoJe OKHUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKkuuii».

Xnmuueckue  peakuuu.  OKHUCINTENbHO-BOCCTAHOBUTENBHBIE  pEaKLUU (OBP).
JlaGopaTtopusbiit onbIT Ne 8 «CpaBHUTENbHAS XapaKTEPUCTHKA BOCCTAHOBUTEIIBHON CIIOCOOHOCTH
METAJLIIOB.

IIpomexxyrounas arrecranus. Pemenue 1 yactu tecra.



IIpomesxyTounas arrecranus. Penmenue npakTHYecKo 4acTH.

Xumuueckue peakiiui. CKOpocTh XUMUYECKON peakiuu. JlemoHcTpanoHHble onbIThl Ne 2
«M3yueHue BIUAHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh PEAKIIUI.

ITpomexyrounas atrectauus. Pemenue 1 yactu tecra.

[IpomexxyTouHast arrectanus. Penienre npakTH4ecKou 4acTu.

Hewmeranner. I'anorensl. [lemonctpannonssiii onbiT Ne 3 «l3yueHue (U3HYECKHX U
XUMHUYECKHX CBOMCTB XJIOpay.

Hemeramnbl. Oxcunbl cepsl. Cephucras kuciora. JlemoHcTpauuoHHbl onbiT Ne 4
«3y4yeHne CBOMCTB CEPHUCTOTO ra3a U CEpHUCTON KUCIOTBI».

Hewmeramner. Ammuak. Jlabopatophsiii onibIT Ne 9 «OCHOBHBIE CBOHCTBA aMMHUAKa.

IIpomexxyTounas arrecrauus. Pemenue 1 yactu recra.

IIpomesxyrouHas arrecranus. Perienue npakTH4ecKou 4acTy.

Meramel.  Kampumit.  CoenuHenust  kambnus. Jlabopatopubiii  ombeiT  Ne 10
«B3anMo1elicTBHE U3BECTKOBOM BOJBI C YIJIEKUCIIBIM Ta30M».

Mertamnbl. XKenezo. JlaGoparopusiid ombiT Ne 11 «OxkwuciieHHe xene3a BO BIIAKHOM
BO3JIyXE».

[IpomexxyTounas arrecrauus. Pemenue 1 yactu recra.

IIpomesxyTouHas arrecranus. Penienye npakTH4ecKou 4acTy.

Hrorosas arrecrauusi.

Pabora Hag npoexTamu.

TemaTuueckoe IVIAHUPOBAHHUE 11O «Touke pocTa»
«YBJIeKaTeJIbHaﬂ, HO CJIOKHASI HAYKA XUMUA»

9 kaacc
Ne Tema 3ansTus Kon-Bo Hcnonbp3yemoe
/11 4acoB 00opyoBaHue

1 Teopus AIEKTPOIUTUIECKON JUCCOLIUALIIH. 2 JlaTuuk Temneparypbl
JleMOHCTpalMOHHBIN onbIT Ne | «TemnoBon IIJIATUHOBBIN
s dexT pacTBOpeHUs BEIIECTB B BOJIEY.

2 Teopus 3JIEKTPOJINTUYECKON JIUCCOLHALUY. 2 Hartunk
[Tpaktnueckast pabora Nel «DOnekTponuTel u 3JIEKTPOIPOBOJHOCTU
HEDJIEKTPOJIUTHD.

3 Teopus 3JIEKTPOJIUTAYECKOMN JIACCOLIAAINH. 2 JaTuuk
JlaGopatopHslii onbIT Ne 1 «Bnustnue pactBopuTens ANEKTPONPOBOJIHOCTH
Ha JUCCOLMALINION.

4 Teopus 3JIEKTPOJIUTAYECKON IHUCCOLAAIUH. 2 JaTunk
CunpHble U cnabble 37eKTpoauThl. JlabopaTopHblit ANEKTPONPOBOIHOCTH
onbIT No 2 «CusbHBIC U clla0ble DIIEKTPOIUTHIY.

5 Teopus AJIIEKTPOJIUTUYECKON JTUCCOITHAITUH. 2 HaTtauk
JlaGopatopubiii  ombiT  Ne 3 «3aBUCHMOCTb ANEKTPONPOBOHOCTH
3JIEKTPONPOBOJHOCTH pacTBOpOB CHJIBHBIX
JIEKTPOJINTOB OT KOHLIEHTPALIMK HOHOBY.

6 Teopus 3JIEKTPOIUTAYECKOM JIACCOIAAITAH. 2 JaTtuuk
[Tpaktuyeckas pabora Ne 2 «OmnpeneneHue JJIEKTPOIPOBOAHOCTH
KOHIIGHTPAllUd COJIM IO  3JIEKTPONPOBOAHOCTH
pacTBopay.

7 Teopus AJIEKTPOJIUTUYECKON JTUCCOTTHAITIH. 2 JaTtank
Peakuuu monHOro oOMmena. JlaGopaTOpHBIM OMBIT ANEKTPONPOBOJIHOCTH,
No 4 «BzammopelicTBue THApPOKCHAA Oapusi ¢ 103aTop 00BbEMa
CEPHOM KUCIOTOW. JKUJIKOCTH, OrOpeTKa

8 Teopus 3JIEKTPOJINTUYECKON JAUCCOLMALUY. 2 Hartuux
JlaGopatopHblii onbIT Ne 5 «OG6pa3zoBaHue coiieit DIEKTPOIPOBOAHOCTH




AMMOHUS».

9 [Ipomexxyrounass arrectauusi. Pemenue 1 yactu
TEeCTa.

10 | IlpomexyTouHas aTTeCTaIusl. Pemenue
IIPAaKTUYECKON YacTH.

11 | Xumuyeckue peakuuu. OxucIUTENnsHO- JaTuuk TemrepaTypbl
BOCCTAHOBUTEJIbHbBIC peakuuu (OBP). IJIATUHOBBIN
JlaGopatopHbiii ombIT Ne 6 «M3ydeHue peaxknuu
B3aUMOJICHCTBUA CyIb(HUTAa HATPHUS C MEPOKCHIIOM
BOZIOPOJAAY.

12 | Xumuyeckue peakuuu. OxucauTenpHo- Hatuuk pH
BOCCTAHOBUTEJILHBIE peakiu (OBP).

Jlaboparopusiil onbiT Ne 7 «M3menenue pH B xone
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMII.

13 | Xumuyeckue peaxkuuu. OxucauTenpHo- JlaTuuk HanpsHKEHUs

BOCCTAaHOBUTEIbHBIC peakuuu (OBP).
JlaGopatopubiii  ombiT Ne 8  «CpaBHUTEIbHAsS
XapaKTepUCTHUKA BOCCTAHOBUTEIBHOU CIIOCOOHOCTHU

METAJIJIOBY.

14 | [Ipomexyrounas arrecranus. Pemenue 1 dactu
TEecTa.

15 | IlpomexyTouHas aTTeCTalusl. Pemenue
MPaKTUYECKON YacTH.

16 | Xumunueckue peaknun. CKOPOCTh XHUMHYECKOH [Ipudop st
peakuuu. JleMoHcTpalmoHHble oOnbITl N 2 WJUTFOCTpaIuu
«M3yyeHne BIMAHUSA pPa3NAYHBIX (PAKTOpPOB Ha 3aBUCHUMOCTH
CKOPOCTb pEaKIUn». CKOpOCTH

XUMHYECKON peakiuu
OT YCJIOBHI

17 | [Ipomexyrounas arrecrauus. Pemenue 1 uactu
TECTa.

18 | [IpomexyrouHas aTTeCcTalus. Pemenue
MPaKTUYECKON YacTH.

19 Hewmeramnsl. ["asiorensl. JleMOHCTpallMOHHBIN Amnmnapar s
onbIT Ne 3 «/3yueHne GU3NYECKUX U XUMUYECKUX IIPOBEJCHUS

CBOIICTB XJIOpay. XUMHUYECKUX
nporuecco (AITXP)

20 | Hemeramnel. Oxcuabl cepbl. CepHHCTash KHCIIOTA. Arnmapar juis
JleMOHCTpallMOHHbBIN onbIT Ne 4 «M3yuenue IIPOBEJCHUS
CBOMCTB CEpPHUCTOrO T'a3a U CEPHUCTON KUCIOTHI. XUMHUYECKUX

nporieccoB (AITXP)

21 | Hemerambl. Amvuak. JlabopaTtopubrii omeir Ne 9 JlaTumk
«OCHOBHBIE CBOMCTBA AMMHAKA. ANIEKTPONPOBOIHOCTH

22 | IlpomexyrouHast arrectauus. Pemenue | wuactu
TecTa.

23 | [IpomexxyTouHas aTTecTalusl. Pemenue
IIPaKTUYECKON YacTH.

24 Metamnel.  Kampnmii. CoeguHeHHs — Kajbliud. JlaTuuk
Jlaboparopubiii oneiT Ne 10 «BsaumoneiictBue 3JIEKTPONPOBOJHOCTH,
M3BECTKOBOM BOJIBI C YTIIEKUCIIBIM T'a30M). MarHuTHas MeIlajikKa,

puoop AJIs

TMOJIYYCHHS I'a30B WJIN




anmnapat Kunmna

25 | Meramnel. XKenezo. JlaGoparopHsiii onbit Ne 11 2 JlaTauk naBiaeHUS
«OKHCIICHHE jKeJIe3a BO BIAKHOM BO3JTyXe».

26 | [IpomexxyrouHas arrtectanus. Pemenue 1 yactu 2
TecTa.

27 | IIpomexxyTouHas aTTeCTaIusl. Pemenue 2
IIPAaKTUYECKON YacTH.

28 Hrorosas arrecramus. 2

29 | PaboTta Ha/1 IPOCKTaMH. 7

30 | 3ammra IpOEKTOB. 1

Htoro: 68 yacos




