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[losicHuTENnbHAA 3alIMCKa

Pabouas nporpamMma 1o BHEYPOUHOH JEeSITEIBHOCTH «Y TUBUTEIbHAS XUMHs» B paMkax «Touka poctay 8
Kjlacc paspaboTaHa B COOTBETCTBUU ¢ DenepaibHBIM TOCYAAPCTBEHHBIM OOpa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 00111eT0 00pa3oBaHusl.
[IporpamMma «YquBUTENbHAS XUMUS» UMEET €CTECTBEHHO-HAYUHYIO HANpaBJICHHOCTh U IMPEACTaBIsET cOOOH
BAPUAHT MIPOrpaMMbl OPTaHU3aLUH BHEYPOUHOH AESITEIBHOCTUA IIKOJIbHUKOB.
[Tporpamma cocTaBiieHa ¢ y4eToM TpeOOBaHUH (eaepanbHBIX TOCYIapCTBEHHBIX CTAHIAPTOB U COOTBETCTBYET
BO3PACTHBIM OCOOCHHOCTSIM.

1. Jlns pa3paboTku paboueil mporpaMMbl HCIIOJIB30BANIOCH MeToAndeckoe mocodue «Peanmnzanus
00pa3oBaTeNbHbIX MPOrPaMM €CTECTBEHHOHAYYHOW M TEXHOJOTHYECKOW HANpPaBICHHOCTEH MO0 XUMHH C
UCIoNIb30BaHueM obopynoBanus 1eHTpa «Touka pocra». ABtopsr: I1.M. becnanos, M, B., [lopodees
MockBa,2021

[IporpamMma cnocoOCTBYeT (OPMUPOBAHUIO TMPEAMETHBIX W YHUBEPCAIBHBIX CIOCOOOB JEHCTBHA,
caMOOpraHu3aIui, CaMOPETYIISIIINY, Pa3BUTHIO MTO3HABATEIILHON U SMOIIMOHATILHON cephl IMYHOCTU peOEHKa,
00ecreunBarIIUX BO3MOKHOCTD MPOJIOJIKEHHS 00pa30BaHus B OCHOBHOM IIKOJE.

AKTyambHOCTh pPa3pabOTKM ¥ CO3JaHMs JaHHOH mporpamMmbl OOyCIIOBIIEHA TEM, YTO Iporpamma
IIpeyCMaTpUBAeT CO3/laHUE YYalllUMUCA MalblX M OOJBIIMX MPOEKTOB, OCHOBAHHBIX Ha MHTEpecax H
MOTPEOHOCTAX pedsT, HAIIPABJICHHBIX Ha BOBJICUEHUE HKCIEPUMEHTA, TO3BOJISIONIETO MOMYy4aTh JOCTOBEPHYIO
MHPOpPMALMIO O TPOTEKAHWH TEX WIM WHBIX XUMHUYECKHX MPOIECCOB, O CBOMCTBax BemecTB. Ha ocHoBe
MOJTYYCHHBIX SKCIIEPUMEHTAIBHBIX JaHHBIX 00ydaeMble CMOTYT CaMOCTOSITENIFHO JeaTh BBIBOJBI, 0000IIaTh
PE3yNbTaThl, BBISBISATH 3aKOHOMEPHOCTH, YTO OJHO3HAUYHO OyAET crocoOCTBOBATH MOBBIIICHUIO MOTHBAIIMH
00y4eHHs IIKOJBHUKOB B JIMHAMHYHYIO Y4€OHO-TIO3HABATEIBHYIO M HCCIIEAOBATEIBCKYIO AEATENBHOCTh, Ha
pa3BUTHE UHTEIIEKTA, MPUOOPETEHNE TPAKTUUECKUX HABBIKOB CAMOCTOSTENILHOM 1eATEIbHOCTH.

[Iporpamma  «YnuBuTeNnbHAs XHMHUSD» TpEAHA3HAYeHA JUIsI  OOyYaroIIUXCS, HHTEPECYIOLINXCS
HCCIIEI0BATEIbCKON JIEITENbHOCThIO, M HallpaBiieHa Ha (JOPMHUPOBAHUE Y YYALIUXCS YMEHUS OCTaBUThH 1IeTb U
OpPraHu30BaTh €¢ JOCTHIKEHUE, a TAK)Ke KPEaTUBHBIX KaueCTB — F’MOKOCTh yMa, TEPIUMOCTb K IPOTUBOPEUHSIM,
KPUTHYHOCTh, HAJIMYNE CBOETO MHEHHS, KOMMYHUKaTHUBHBIX Ka4eCTB.

I'maBHas nens: pa3BUTHE CITOCOOHOCTEN KaXK/IOTO YUCHHKA U BBISIBIIEHHE Han00JIee CIIOCOOHBIX K XMMHUYECKOM
NEeSITEIbHOCTH yYalUXCs.

3amaun:

J peanu3anus OCHOBHBIX 00111€00pa30BaTeNbHBIX MPOTPaMM IO y4EOHBIM TpeaMeTaM ecTeCTBEHHO-
HAayYyHOW HaIpaBJICHHOCTH, B TOM 4YHCII€ B PaMKaX BHEYPOUYHOM JAEATEIbHOCTH OOydaroluxcs; ®
pa3paboTka W peanu3ans Pa3HOYPOBHEBBIX JOMOJHHUTEIBHBIX O00IMe00pa30BaTeIbHBIX MPOTPAMM
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH, a TaKXKE€ MHBIX MPOTPaMM, B TOM YHUCJIE€ B KaHHUKYJISPHBINA
NEePHO;

. BOBJICUCHUE YYAIIUXCS U MEJarOTMYECKUX paOOTHUKOB B IPOEKTHYIO IEATEIHHOCTE;

L4 ITOBBIIIICHHUC HpO(i)eCCI/IOHaJ'H)HOFO MaCTepCTBa IIeJarorut4yeCKux pa6OTHI/IKOB, peanmy}oumx OCHOBHBIC

Y JIONOJIHUTENbHBIE 00111e00pa30oBaTeNbHbIE IPOTPAMMBI .

JlesTenbHOCTHBIN MOAXO0] — OCHOBHOM CIIOCO0 MOTy4YeHUs 3HAHUH.

Pemenue 3amau — rmaBHBIA criocod ocMbicieHuss Mupa. [Ipu 3ToM pazHooOpa3Hble 3HAHMS, KOTOpHIE
MOTYT 3alIOMHUTH M TMOHSATH IIKOJBHUKH, HE SBJISIOTCSA €MHCTBEHHOH 11eNbI0 00y4eHUs. A BOT MTO3HAKOMHTbHCS
C LIeJIOCTHOHM (¢ y4€ToM BO3pacTa) KapTUHOM MHpa Mo3kKe pedsta He CMOryT, Tak Kak OyAyT U3ydaTb MUD
pa3fenbHO Ha 3aHATUAX IO pasHbIM npeameram. [IpuMepsl NpPOEKTOB: y4yeOHO- TMO3HABaTEIbHBIE H
uccnenoBaTenbckue padotsl (buonorunueckue u nuuiessie 100aBku, bopsda ¢ Bpenutensmu, Bona, KoTopyro Mbl
MbEM U JIp.).

Bo Bpemsi pabGoTsl Hajg TemMOW JeTH Yy4yaTcsl HAXOAWTh MHTEPECYIOUIYI0 UX HH(pOpMaIHIO,
CHCTEMaTU3HPOBAHO XPAaHUTh U UCIIOJIb30BaTh €. OCHOBHAs 3ajlaya yuuTells Ha dTare coopa CBeleHHi 1o Teme
— 3TO HAIpPABIATH JAEATEIBHOCTH JETEH Ha CaMOCTOSTEIbHBIN MOUCK MH(OpManuu. B kadyecTBe MCTOYHHKOB
WH(pOpMaIUi MOTYT BBICTYIATh: OTACIbHBIC TPEAMETHI (KHUTH, OUOIMOTEKH, (PHIIBMBI); OpraHu3auu (My3eu,



OMOIMOTEKH, PEAIPUSATHS); MEPOTIPUATHUS (SKCKYPCHH ); OTJEIbHBIE TIOIU (POTUTEIH, CTICIIUATTUCTBI, YIUTES).
3aBepiraercsi cOOp CBEACHUHN pa3MeIlIeHHeM Beel HalieHHOM nH(OpMAaIMK B OJTHOM HH(OPMAITHOHHOM IIPOEKTE
— B KAPTOTEKE MUJIU B TEMATUYECKOMN SHIIUKIIONECIHH.

OcHoBHbIE JTaIbl BHEYPOUYHOU IIPOEKTHOM IEATEIBHOCTH:
1. Bei6op temsl. 2.Co0p cBeaeHui. 3.Bp100p MpOEKTOB.

4.  Peanu3zarust IPOEKTOB.

5. [Ipesentanuu. Beibop Temsl.

Ha nepBom 3tarne, He 03agaunBast 1€Teil IPUAYMBIBAHMEM CBOUX IIPOEKTOB, IIPEIIAralOTCs UM Ha BHIOOD
JOCTYIHbIE, PEANbHO BBHIMOJHUMbBIE MPOEKTH. XOPOULIO, YTOObI B JIFOOOH MOMEHT B KJIacC€ BBIMOJIHSIOCH
napajuleIbHO HECKOJIbKO MpoeKTOB. CocCTaBisisi CIUCOK IMPOEKTOB, PEKOMEHIYEeTCS OpPHUEHTUPOBATHCS Ha
MECTHbBIE YCTIOBHS U MIPEIOCTABIATH JETSIM pa3HOOOPa3HbIE BUBI JESTEIbHOCTH.

3aHATHUs pa3felieHbl Ha TEOpeTHdecKHe U mpakTuueckue. [IpuuéM npoekTHas AeATEeIbHOCTb MOXKET
HOCHUTb KaK IpYIIIOBOM, TaK U MHAUBUAYAJIbHBIN XapakTep. Peanuzaius npoeKToB - Ha 3TOM 3Tarle €T TOTOBST
BBIOpaHHBIC MU MIPOEKTHI, cOueTasi JEHCTBUS B LIKOJIE (BO3MOXHO, HA HEKOTOPBIX YPOKax U MOCJIE YPOKOB) U
BHE IIKOJIBI.

Kaxnpiii peOeHOK UMEET MpaBo:

- HC y4aCTBOBATb HU B OJHOM U3 ITPOCKTOB,

—  y4acTBOBAaTh OJIHOBPEMEHHO B PAa3HBIX IPOEKTaX B PA3HBIX POJISIX; — BBIUTH B JIFOOOW MOMEHT U3 JIFOOOTO
MIPOEKTA;

— B 11000 MOMEHT HauaTh CBOM, HOBBIN MIPOEKT.
CBs13b C IPEAMETHOM ESTEIBHOCTHIO
Pabota HaJl TEMOW W IIPOEKTHasl JAEATEIBHOCTb MO3BOJISIIOT — CBS3BIBATH  YPOYHYIO u
BHEYPOUHYIO JEATEIBHOCTD JI€TEH B €IMHOE LENOE.
B coBpeMeHHOI 1IKOJIe aKI[eHT MEPEHOCUTCSI Ha BOCIIUTaHHUE MOAJIMHHO CBOOOJHOM JIMYHOCTH, (OPMUPOBaHUE
y JeTedl CIIOCOOHOCTH CaMOCTOSITENIbHO MBICIMTb, J00bIBaTh M NPUMEHATh 3HAHMSA, YETKO IUIAHUPOBAThH
JeWCTBUS, OBITh OTKPBITHIMU JUISI HOBBIX KOHTAKTOB M CBS3EH.
OcHoBHbIE MIPUHLIMIIBI IPOTPAMMBI:
-IIpuHIMD cCUCTEMHOCTH
-Peanusanus 3agau yepes cBsi3b BHEYPOUHOU JAEATEIBHOCTH C YUEOHBIM MPOLIECCOM.
-IIpuHIMN rymanu3anumn
-YBaxkeHHe K JIMYHOCTH pebéHka. Co3zaHne 6JaronpusATHBIX YCIOBUH JUIs pa3BUTHSI CIOCOOHOCTEH JIeTeH.
-IIpuHIUDI ONOpPHI
-Y4€T uHTEepecoB U MOTPeOHOCTEH yJaIlMXCsl; ONopa Ha HUX.
-IIpuHnun COBMECTHOM JeATEIbHOCTH JeTed ¥ B3POCIBIX
-IIpuBnedeHne poauTeled M ACTEM Ha BCEX JTallax HCCIEAOBATEIBCKOM ACATENBHOCTU: IUIAHUPOBAHUU,
oOcyxaeHnu, mpoBeaeHuu. [IpuHIun oOpaTHOM CBSA3H
-Kaxxnoe 3aHsTre 10MKHO 3aKaHUMBATHCS pediiekcueil. COBMECTHO C - yJalluMHUCS HE00XOAUMO 00CYTUTh, UTO
MIOJIYYHJIOCH U YTO HE MOJIYYWIIOCh, U3YYUTh UX MHEHUE, ONPEACIIUT UX HACTPOCHUE U NIEPCIICKTUBY.

[IpuHIMn ycniemHocTn

CreneHs yCNEeMHOCTH ONPENEAET CAaMOYyBCTBHE YETIOBEKA, €T0 OTHOLIEHNE K OKPYKAFOIIMM €TI0 JIFOIIM,
oKpyKatomemy Mupy. Ecnu yueHuk OyneT BUAETb, UTO €ro BKJaa B oOliee AeJ0 OLEHEH, TO B MOCIeIyIOIUX
nenax oH Oyzer emie Oosiee akTUBEH U ycremeH. O4eHb Ba)KHO, YTOOBI OLIEHKa YCIIEUIHOCTH Y4YeHHKa Oblia
UCKpeHHeN U HedopManbHOW, OHA JOJDKHA OTMEYaTh pealibHbIM ycrnex M pealbHoe JNocTukeHue. OnucaHue
MecTa Kypca BHEYpOUHOH JIesITeIbHOCTH B ydeOHO-T03HaBaTenbHOl padote. [Iporpamma «Y AuBUTENbHAS XUMUS
»paccuntaHa Ha 34 dyaca, luac B Hememo. (8 kimacc). B ocHOBe mpakTudeckoil pabOTHI JIGKUT BBIOJHEHUE
Pa3IMYHBIX 33JJaHUI 1O BHIMOJIHEHUIO Y4eOHO-T103HABATEIbHBIX, UCCIIEI0OBATEIbCKUX IIPOEKTOB.

2. Tlnanupyemble pe3ysbTaThl H3ydEHUs Kypca



B pesynbrare paboThl O MporpaMMe Kypca ydariuecs: HayqaTcst
OOBACHATH CyTh XMMUYECKUX MPOLIECCOB;
Ha3bIBATh [IPU3HAKU U YCJIOBUS IIPOTEKAHNS XUMUUECKUX PEaKIIUiA;

yCTaHaBIMBATh MPUHAIICKHOCTH XUMUYECKON PEAKIIMU K ONPEICICHHOMY THUITY IO OJTHOMY U3
KJIACCU(PUKAIMOHHBIX MMPU3HAKOB: 1) 110 YUCITy U COCTaBY

HCXOJHBIX BEIIECTB U MPOAYKTOB peaklnu (peaKkii COeAUHEHUS, PA3JIOKECHHS, 3aMEILIEHUS U
o0M€Ha); 2) MO BBLACICHUIO WIM IOIVIOUIEHUIO TEIUIOTHl (pEeakuMM 3K30TEPMUUYECKUE U
SHAOTEPMHUYECKHE); 3) 0 U3MEHEHUIO CTETICHEH OKUCIICHUS XUMUYECKUX JIEMEHTOB (peakiuu
OKHUCJIUTEJILHO- BOCCTAHOBHUTENBHBIC); 4) 10 00paTUMOCTH mpolecca (peakiuu oopaTumbie U
HEOoOpaTUMBIE); COCTABIATh YPABHEHUS SJICKTPOIUTUYECKON AUCCOIMAIIMU KUCIIOT, IIeI0Yei,
COJICH; TOJNHBIE M COKpAalICHHbIC HWOHHBIC YpPaBHEHHS peakiuii OoOMeHa; YypaBHEHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIU;

IPOTHO3UPOBATH TPOMYKTHl XUMHUYECKHX pEaKIuil 1o QopMmyliaM/Ha3BaHUSAM HCXOIHBIX
BEILIECTB; ONPEIEIIATh UCXOJHbIE BelllecTBa O (hopMysIaM/Ha3BaHUAM IPOIYKTOB PEAKLIUY;

COCTaBJIATb YPABHCHUS peaKuHﬁ, COOTBCTCTBYHOIIHUX IOCIICAOBATCIIBHOCTU (((I_ICHO‘IKG»)
HpeBpaIlIGHI/If/'I HCOPTraHNYCCKUX BCHICCTB Pa3JIMYHBIX KJIACCOB;

BBISIBJIAT B IPOLECCE HKCIIEPUMEHTA IMPU3HAKU, CBUIETEIbCTBYIOLIME O IPOTEKAHUU
XUMHYECKON PEAKIIUU;

IPUTOTOBJISATH PACTBOPBHI C OIpPENEICHHOW MaccoBOH Joiieit paCTBOpéHHOEO BEILIECTBA;
ONPEAEINIATh XapAKTEP CPebl BOJHBIX PACTBOPOB KUCIOT U IIEIOYEHN 110 U3MEHEHUIO OKPACKH
UH/INKAaTOPOB;

MNPpOBOAWUTL KAYCCTBCHHBLIC PCAKIWH, IOATBCPKAAOIMNE HAJIWMYUE B BOJHBIX PpacTBOpax
B€HICCTB OTACIBbHBIX HOHOB

Conepxanne nporpamMmbl «Touka pocTtay CBSI3aHO C MHOTUMH YYEOHBIMU MPEIMETaMHU, B YACTHOCTH -

MaTeMaTHka, Ouonorus, ¢pusnka, reorpadus.

JlnyHoCTHBIE YHUBEpCATbHBIC YUeOHbIC IEUCTBUS Y
BBIMTYCKHHUKA OYAYyT CPOPMUPOBAHBI:

yueOHO-TT03HABATENbHBI WHTEPEC K HOBOMY Y4eOHOMY MaTepuany U CcrocobaM perieHHs
HOBOM 3aJa4HU;

OpueHTalusA Ha NOHUMAHUC NIPUYHH YCIICXa BO BHCy‘lCGHOﬁ ACATCIIBHOCTH, B TOM 4YHUCJIC Ha
CaMOaHaJIN3 U CAMOKOHTPOJIb PE3YyJjibTaTa, Ha aHaJIN3 COOTBETCTBUSA PE3YJIbTATOB Tpe60BaHI/ISIM
KOHKpCTHOﬁ 3aga4u,

CHOCOOHOCTh K CAMOOLICHKE Ha OCHOBE KPUTEPHEB YCIIEIIHOCTH BHEYUEOHO! AEATENbHOCTH;

OCHOBBI IPAKJAHCKOW UIEHTUYHOCTH JJUYHOCTH B (pOpMeE OCO3HAHMS «S» Kak rpakaaHUHA

POCCI/II/I, YYyBCTBa COMPUYACTHOCTHU U TOPAOCTHU 3a CBOIO PO)II/IHy, Hapoa U UCTOPHUIO, OCO3HAHUEC OTBETCTBCHHOCTH

YCJIO0BCKa 3a 0611_[66 6J1ar0nonyqne, OCO3HAHUE CBOEH STHUYECKOU NMPUHAJICIKHOCTH O YYBCTBO IIPEKPACHOI'O U

9CTCTUYCCKUC TYBCTBA HA OCHOBC 3HAKOMCTBA C MHpOBOfI 1 OT€UYECTBEHHOM Xy,[IO)KCCTBCHHOﬁ KyﬂBTypOﬁ.

BLIHyCKHI/IK TOJIYYUT BO3BMOXKXHOCTb IJIA (I)OpMI/IpOBaHI/IHI

BHYTPEHHEH TMO3UIIMK IIKOJbHUKA Ha YpPOBHE TOJOXKUTEIBHOTO OTHOIIEHUS K IIKOJE,
MOHUMAHUA  HEOOXOAMMOCTH  YYCHHS, BBIPOKEHHOTO B  MpeobOiagaHuu  y4uyeOHO-
MO3HABATCIbHBIX MOTHBOB U MMPCAINNOYTCHUNU COIUAIIBHOT'O cnocoGa OLCHKHU 3HaHHI>i;

BBIPOKEHHOW YCTOWYHMBOW y4eOHO-TI03HABATEILHON MOTHBAIIUN YICHHUS;

YCTOMYMBOTO Y4€OHO-TI03HABATEILHOT'O HHTEPECA K HOBBIM OOIIIMM CIIOC00aM perieHus 3a1a4,



aJIEKBaTHOTO TOHUMAHUS TPUYUH YCIIENITHOCTH/HEYCTICITHOCTH
BHEY4YeOHOH JieaTenbHOCTH; [

OCO3HAaHHBIX YCTOI‘/JI‘-II/IBBIX 3CTCTUYCCKUX HpeILHOLITeHI/If/’I 1 OpUCHTAlUN Ha UCKYCCTBO KaK 3HAYUMYIO

cdepy 4enoBeuecKoi KU3HY;

SMIIATUM KaK OCO3HAHHOIO IIOHMMAHHs YyBCTB APYTHUX JIOACH M COIEPEKHUBAHUS UM,
BBIP@)KAIOLIMXCS B IOCTYIKaX, HAlpPaBIEHHBIX HAa MOMOILb U oOecreyeHue OJaronoaydus.
PerynaruBHbie yHUBepcaIbHbIE yueOHbIE NEHCTBUS BBIMYCKHUK HAYYUTCS:

IJIAHUPOBATh CBOM JEHUCTBHS B COOTBETCTBUU C INOCTABJIICHHOW 3aJayed U YCIIOBUSIMHU €€
peanu3anyu, B TOM YHCJIE BO BHYTPEHHEM ILIAHE;

YYUTBIBATh YCTAHOBJIEHHBIC MPAaBUJIA B INITAHMPOBAHUU M KOHTPOJIE CIIOCO0a PEIICHHS;
OCYILIECTBIIATh UTOTOBBIN U IIOIIATOBBIM KOHTPOJIb 110 PE3YNbTATY;

OLICHUBATH IPABWIBHOCTH BBIIIOJHEHUs JCUCTBUSA HAa YPOBHE aJCKBAaTHOW PETPOCIEKTUBHOU
OIICHKH COOTBETCTBHUS PE3YJIbTATOB TPEOOBAHUSAM JAHHOM 3a7a4M U 3aJa4HON 00J1acTH;

aZIcKBaTHO BOCIPUHMMATh INPEUIOKEHHUS M OLEHKY YYUTENEeH, TOBAPULICH, POAUTENEH H
JIPYTHUX JIIOACH;

pa3nuyath Crocod U pe3yabTar JICHCTBHSL. BBIITYyCKHUK ~ 1IOJIy4HT
BO3MOKHOCTb Hay4HUThHCS:

B COTPY/IHUYECTBE C YUUTENIEM CTaBUTh HOBbIE ydeOHbIE 331a4H;

HPOSIBJIATH II03HABATENIbHYIO HHUIIMATUBY B yU€OHOM COTPYJHUUYECTBE;

CaMOCTOATCIIBHO aACKBATHO OLICHUBATL IIPABHUIIbBHOCTL BbIIIOJHCHUSA ,I[CﬁCTBPIH U BHOCHTDH
H606XOI[I/IMBIG KOPPCKTHUBBI B HCIIOJIHCHHUEC KaK IIO XO4Yy €ro pceajini3alnu, TaKk U B KOHIIC
nerictBus. 1lo3HaBaTenbHEIE YHUBCPCAJIBHBIC y‘le6HHe JIeHCTBUSA BBIHYCKHI/IK HAy4YUTCH.

OCYIIECTBIISATH MOMCK HEOOXOAMMON MH(GOpPMAIIUK J1JIsl BHIMOJIHEHNUS BHEYYEOHBIX 3aJaHUIl C
UCIIOJIb30BaHUEM YYEOHOM JIUTepaTypbl M B OTKPHITOM HH(OPMAIMOHHOM HpPOCTPAHCTBE,
SHUMKIIONENH, CIPABOYHUKOB (BKJOYAs OSJICKTPOHHbIE, LHU(POBBIE), KOHTPOIUPYEMOM
npocrpaHcTse HTEpHETA;

OCYIIECTBIISATh 3aMuch ((pUKcaluio) BHIOOPOUYHON HHGPOPMAIMH, B TOM YHUCJE C MOMOIIBIO
uHctpymentoB UKT;

CTPOUTH COOOIIEHUS, TPOEKTHI B YCTHOM U MUCbMEHHOU hopme;
MIPOBOAMTDH CPaBHEHHE U KIIACCU(PUKALIMIO MO 3a/1aHHBIM KPUTEPHSIM;
yYCTaHaBIMBaTh  NPUYMHHO-CIICACTBEHHbIE  CBSI3U B U3Yy4aeMOM  KpYyre SBJICHUH;

CTPOUTH pacCyXkAcHUs B (opme CBSI3M TPOCTHIX CYXKIEHUW 00 OOBEKTe, €ro CTPOCHUH,
CBOMCTBAX U CBA3SX;

BI)IHYCKHI/IK IIOJIYYHUT BO3MOXKHOCTb HAYYUTBCA:

OCYILECTBIISATh PACIIMPEHHBINA TOUCK HHPOPMALIUHU C UCTIOIB30BAHUEM PECYPCOB OMOIMOTEK U
cetu MHTepHer;

3anuchiBaTh, (pUKcHpoBaTh MHGpopMaluio ¢ nomoisio MHCTpyMeHToB MKT; oco3HanHo u
IPOM3BOJILHO CTPOUTH COOOIIEHHUS B YCTHOM U MUCbMEHHOHU (opMme;

OCYIIECTBIIATh BBIOOP HambOosee 23G(HEeKTUBHBIX CITOCOOOB PEIICHHs 3a7a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBU;

OCYIICCTBJIATE CHHTC3 KaK COCTABJICHUC ICJIO0I0 U3 IIaCTeI\/'I, CaMOCTOATCIIBHO AOCTpauBas U
BOCIIOJIHASA HEAOCTAOIINE KOMITIOHCHTHI,



OCYIIECTBIISITh CPAaBHEHHE, CEpUAIMI0 W KIACCH(PHUKAIUIO, CaMOCTOSITEILHO BBIOUpAs
OCHOBaHUS U KPUTEPUU 7Sl YKA3aHHBIX JIOTHYECKUX OMepaluii;

CTPOUTH JIOTMYECKOE PACCYKIICHHUE, BKIIOYAIONIEE YCTAHOBJICHUE MPUYUHHO-CIIEACTBEHHBIX
CBsI3€H;

KoMMyHHKaTHBHBIE YHUBEpCAIbHbIC YUeOHbIE 1eHCTBUS BBITyCKHUK HAYydUTCS:

aJIcKBaTHO HCIIOJb30BaTh KOMMYHHKATHBHBIC, CpEACTBA JMJIS PEUICHUS Pa3IMYHBIX
KOMMYHUKATUBHBIX 3a7la4, CTPOUTh MOHOJOTHYECKOE COOOIIECHUE, BIAJACTh JAUAIOTMYECKOU
dbopMOil KOMMYHUKALIMM, HCIONB3Yys, B TOM uyucie cpeactBa u uHCTpymeHTol UKT u
JMCTaHIMOHHOTO obmenus; I nomyckars BO3MOKHOCTE CyIIECTBOBAHUS Y JTIOAEH pa3IMYHbIX

TOYECK 3PCHHA, B TOM YHCJIIEC HC COBIaJaromux C €ro CO6CTB€HHOI>'I, N OPUCHTHPOBATLCA Ha
MMO3HUIIUIO ITaPTHEPA B 06IHCHI/II/I n B3aHMOHCﬁCTBHH;

YUUTBHIBaTh pa3HbIE MHEHMSI M CTPEMMUTBCS K KOOPAMHALMU PA3IUYHBIX TMO3MLMHA B
COTPYJIHUYECTBE;

q)OpMy.]'II/IpOBaTB CcOOCTBEHHOE MHEHUE U IIO3UIIHIO,

JA0roBapruBaTbCA U IPUXOAUTDH K O6H.I€My PCUICHUIO B COBMECTHOM JACATCIIbHOCTH, B TOM YHCJIC
B CUTyallUH CTOJIKHOBCHUS UHTCPECOB;

3a1aBaTb BOIIPOCHI;

HCIIOJIB30BAaTh PCYb AJId PEryJIsiiuu CBOCTO I[efICTBHﬂ;

AaICKBATHO HCIIOJIB30BAaTh PEUCBLIC cpeacTBa JIA peLICHUA Pa3INIHbIX
KOMMYHUKATHUBHBIX 3a[ay, CTPOUTb MOHOJIOTHYCCKOC BbLICKA3bIBAHUEC, BJIAACTDH

JUAIOTUYECKOM (I)OpMOfI pe4n. BLIHYCKHI/IK MOJIYYUT BO3MOXKXHOCTb HAYYUTHCS:

YUUTHIBATh U KOOPJUHUPOBATH B COTPYAHHUECTBE OTIMYHBIE OT COOCTBEHHOM MO3UIINH APYTUX
JIIOJIEH;

YUUTHIBaTh pa3Hble MHEHUS U UHTEPEChl U 000CHOBHIBATh cobCcTBeHHYIO 103uLMI0; [

IMOHUMATh OTHOCHUTEJIbHOCTh MHEHUM U IMMOAX0A0B K PCHICHUTIO HpO6J’IeMH;

APTYMCHTUPOBATH CBOIO MO3HUIUIO 1 KOOPAUMHUPOBATH €€ C MO3ULIUAMU IMIAPTHEPOB B

COTPYAHUUCCTBC IIPpU BBIpa6OTKe O6IH€FO peuicHud B COBMECTHOM JACATCIIbHOCTH,

3a/laBaTh BONPOCHl, HEOOXOJUMBIE JJIsi OpraHu3alii COOCTBEHHOM NEATEIbHOCTH U
COTPYJIHUYECTBA C TAPTHEPOM;

OCYIIECTBIISATh B3aUMHBIM KOHTPOJIb U OKa3blBaThb B COTPYAHHUYECTBE HEOOXOIUMYIO
B3aNMOIIOMOIIIb;

AZICKBATHO UCIIOJIB30BATh PCUb JJIA IJIIAHUPOBAHUA U PETYIIALINN cBOEH JACATCIIBHOCTH,

aZICKBATHO UCIIOJIB30BATh PCUCBLIC CPCACTBA JIA 3(1)(I)CKTI/IBHOFO peuicHusd p33H006pa3HLIX
KOMMYHUKATHBHBIX 3aJia4.

@OpMBI KOHTPOJISL U BBIXOJ] Ha PE3yJIbTaT.

KOHTpOJ'IB TCKYHlHﬁ, HpOMC)KYTOQHBIﬁ, HUTOTrOBBIN. P C3YJIbTAThI pa6OTBI U KOHTPOJIb OCYHICCTBJIACTCA KaK Ha

3aHATUAX BHGypO'—IHOfI ACATCIIBHOCTH, TaK U HA Pa3JIMYHBIX KOHKYpCax, OJIMMIINAa/aXx. Bo3mMoxHO IpeaACTaBJICHUC

HauboJjiee yCelHbIX TPOEKTOB CPEeIU YICHUKOB HA4YaIbHON IIKOJIBL.

Onucanue MaTepuaaIbHO-TeXHUYECKOH 0a3bl HeHTpa «Touka pocray,

HUCMOJb3YyEMOIo 1Jid peajau3anuu OﬁpaSOBaTeJ'[bHBIX nporpaMm B paMKax npenogaBaHvusl XuMHuH

Ludgposas (xomnviomepuas) nabopamopus (LIJI), mporpaMMHO-aNNapaTHBIA KOMIUIEKC, IaTYHKOBAs
chUcTeMa — KOMIUIEKT Yy4eOHOro oOOpYZOBaHUS, BKIIOUAIOMIMKA W3MEPUTENBHBIA OJIOK, MHTEp(eiic



KOTOPOTO IMO3BOJISIET O0ECreYnBaTh CBA3b C MEPCOHAJIBHBIM KOMIIBIOTEPOM, M HA0Op [aTYMKOB,
PETUCTPUPYIOIIUX 3HAYCHUS PA3TUYHBIX (PU3UUIECKUX BETHYHUH.

Jlamuuk memnepamypvl niamuHogvill — TMPOCTONM U HAAEKHBIM JaTYUK, NMpeAHA3HAUYEH AJIsi U3MEPEHUS
TEMIIEpaTyphbl B BOJIHBIX PaCTBOpPaxX M B Ta30BbIX cpeAax. MiMeeT pa3iuuHbIi AHAana3oH U3MEPEHUN OT —
40 mo +180 C. TexHuueckue XapakTEpUCTUKU JaTUMKA YKa3aHbl B MHCTPYKLHHU IO 3KCIUIyaTalUH.
Jlamuuxk memnepamypsr mepmonapuulil TpPEeAHA3HAYCH I W3MepeHus Ttemmeparyp 10 900 -C.
Hcnonp3yeTcs py BHIMOJIHEHUH padoT, CBSI3aHHBIX C U3MEPEHUEM TEeMIIepaTyp MJIaMEHU, TIaBJICHUS U
pa3I0KEHUS BEIIECTB.

Lamuux onmuueckou niomrHocmu (Koiopumemp) — NpeIHA3HAYEH U1 U3MEPEHUS ONITUYECKOM MIIOTHOCTU
OKpAaIlIeHHBIX pacTBOpoB. Mcmonb3yercs npu uszydeHun TeM «PacTBopbl», «CKOPOCTh XMMHUYECKHX
peaxkuuii», onpeAeIeHUN KOHIIEHTPAIlUi OKpAIIEHHbIX HOHOB.

Jamuux pH nipeiHa3HayeH JUIsl U3MEPEHus BOJAOPOAHOro nmokazaresns (pH) BOAHBIX pacTBOPOB B Pa3IMUHbIX
MCCJIEIOBAaHUSIX 00BEKTOB OKPYIKAIOIIEH Cpebl.

Hamuyuk snekmponpogoonocmu peJHa3HAueH JUI1 U3MEPEHUS YACTbHOHN 3JEKTPONPOBOAHOCTH KUAKOCTEH,
B TOM YHUCJIE U BOJHBIX PacTBOPOB BeleCcTB. [IpuMeHsieTcs npyu U3y4eHUU TEOPUU JIEKTPOIUTHUECKON
JUCCOLIMALINY, XapAKTEPUCTUK BOAHBIX PACTBOPOB

Hamuux x10puo-uorno8 WCIONB3YeTCs IS KOJIWYECTBEHHOTO OMpPENETeHHs COJAEp>KaHUS MOHOB XJopa B
BOJIHBIX PACTBOPAX, [10YBE, MPOAYKTaxX nuTaHus. K 1aTunky noaxito4aeTcss HOHOCEIEKTUBHBIN JIEKTPOT
(UCD3) (paboumit 251eKTpO), MOTEHIIMAT KOTOPOTO 3aBUCUT OT KOHIIEHTPAIMUA ONPENEIsieMOro HoHa, B
JTAHHOM ciTydae oT KoHIeHTparuu anuoHoB Cl°. [Torermman MCD onpeaensitoT OTHOCHTENBHO 3JeKTPo/Ia
CpaBHEHMSI, KaK MPaBUIIO, XJIOPCEPEOPSHOTO.

Jlamuuk numpam-uonog TpeAHA3HAUEH Ul KOJUYECTBEHHOI'O OINPEIENIEHUS HUTPATOB B Pa3IUYHBIX
00BEKTax OKpYXKAIOLIEH cpesibl: BoJe, OBOIIaX, GPyKTax, KOMOACHBIX U3IEIHIX U T.1I.

Muxkpockon yugposoti mipenHazHadeH Ui U3ydeHHs (HOPMBI KPHCTAUIOB M HAONIOJCHHS 33 POCTOM
KpPHUCTAJIJIOB.

Annapam ons nposedenus xumuueckux peaxkyuti (AIIXP) npeaHa3HayeH Ui MOJy4eHUs U JAEMOHCTPALUU
CBOMCTB TOKCHYHBIX ITapOB U I'a30B . JTU BEILECTBA MOJy4aloTCs B KO0e-peakTope, U IpU HarpeBaHUU
(nnn 6e3 HarpeBaHus1) Ta3000pa3HbIE BEIIECTBA MPOXOAAT Yepe3 MOTIOTUTEIbHBIE EMKOCTH (HACAIKH) C
pacTBOpaMH pPEareHTOB, BCTYNAlOT ¢ HUMH B peakuuio. V30BITOK Tra3a MOTJoNIAeTcsl KUIKUMHU M
TBEPABIMU pEareHTaMy, a TAaKKe€ aKTHUBHUPOBAHHBIM YIJIEM. AIMIapar Yalle BCEro HCIOJIb3YIOT JUIs
MIOJIyYEHUS U IEMOHCTPALMU CBOWCTB XJIOPa, CEPOBOIOPO/A.

Ilpubop ona demoncmpayuu 3a68UCUMOCIIU  CKOPOCMU XUMUYECKUX Peakyuti om paziudnblx (hakxmopos
UCTIONB3YIOT MTPU U3yYeHUH TeMbl «CKOPOCTh XMMUYECKOH peakliin» 1 TETI0BOT0 AP PeKTa XUMHUUECKHX
peakuuid. IlpubGop naér BO3MOKHOCTH OSKCIEPUMEHTAIBHO HWCCIENO0BaTh BIMSHHE HA CKOpPOCTb
XUMHYECKHX PEaKIUi CIeAYIOMmUX (aKTOPOB: MPHUPOJIBl PEArUPYIOMIMX BEHIECTB, KOHIICHTPALUU
pearupyomux BeleCcTB, MJIOUIaJU I'paHHUIbl paszfena (a3 B IeTepOreHHBIX cHcTeMax (IOBEPXHOCTHU
COIPUKOCHOBEHUSI MKy pearupyroiMy BEIeCTBaMM ), TEMIIEpaTyphl, KaTaau3aTopa, HHTHOUTopa.

Ilunemxa-0o3amop — NPUCTIOCOOJIEHNE, UCIIOJIb3yEMOE B TaOOPaTOpUH AJIsi OTMEPUBAHUS OINPENEIEHHOTO
00béMa XKUAKOCTU. [IUMETKH BBIMYCKAIOTCS MEPEMEHHOTO0 U IMOCTOSHHOTO 00BbEMa. B KOMIIEKTHI
00OpyIOBaHUS i MEIULMHCKUX KIACCOB BXOAT YAOOHBIE MUIMETKU- J103aTOPhl OJHOKAHAIBHBIE,
MO3BOJISIOIINE HACTPOUTh HEOOXOIUMBIN 00BEM O0TOMpPAaEMOii KHUIKOCTH B TPEX pa3IMUYHBIX JHAara3oHax.

bana rxombunuposannas TpeAHAa3HAUYE€HA JJIs HarpeBa CTEKISIHHBIX U (PapdopoBbIX COCYAOB, Koria
TpeOyeTcs co3/1aTh BOKPYI HarpeBaeMoro cocyla paBHOMEpPHOE TeMIIepaTypHOe Iojie, U30exXaTb
UCTOJIb30BaHUSI  OTKPBITOTO IUIAaMEHM M PacKaJ€HHOM  osnekTpuyeckod cnupanu. Kopmyc
KOMOMHUpPOBaHHON OaHM cenaH M3 amoMHHUA. JKHMIKOCTHAs YacTb KOMOMHHMPOBAaHHOW OaHU
3aKpBIBAETCS KOJBbIIAMU PA3TUYHOTO JUAMETPA.

IIpubop 0ns noayuenus 2a306 UCTONB3YETCS AT MOTYYEHUS HEOOIBIINX KOJINYECTB Ta30B: BOJIOPO/a,
KHCII0po/ia (U3 IEpOKCUAA BOAOPOA), YIIEKUCIIOro rasa.



3. Cozepranue yueOGHOro Kypca

Ne | Tema pa3aena Kos-Bo yacos
1 | XuMus — HayKa O BeIlIeCTBaxX U MPEBPAIICHUSIX 2
2 | BemectBa Bokpyr Tebs1! OrnsiHuch! 16
3 | VYBuekareiabHas XUMUS IS SKCIIEPUMEHTATOPOB 12
4 | nauBuayanbHbIE MPOEKTHI 4
KanennapHo- TemaTuuecKui 1jian
8 kiacc
Ne | Tema ypoka Tun ypoka ObopynoBanue Hara
/11
[To mnany [To daxty
1 XuMus wnaum Marus? BBoaHbIN ypoK [Tudposas madopatopust
HemHoro u3 ucrtopuu RELEON
xUMUH. TexHuka
be3zomacHocT B
KaOWHETE XUMUHU.
2 Anxumusa. XUMHSL BYepa, Y poK JIEKLUS
CEroJIHs, 3aBTpa.
3 BemecTtBo, pusnyeckue |[Ypok cucremarusaBech
CBOMCTBA BEILIECTB. |[IMM 3HAHUH. TEXHOXUMHYECKUE UITN
OTJINYre YUCTBIX DJICKTPOHHBIC, K004,
BEIECTB OT CMECEil.. MI0CKOA0HHAas 250 mut;
4 CriocoOb! pazaeneus  [Ypok
CMECEH. [TIOBTOPEHMUA,
00001IeHHS 1
CUCTEMAaTHU3AINHT
Marepuaia
9) Bona— MHOro nu Mbl 0 |Ypok

Hell 3HaeM? Boma m [HOBTOpEHHS,
eccBoiicTBa. Yro [(00001mEHNs 1
HEOOBIYHOT'O B BOJiE? CHCTEMAaTU3aluu
Boa npecnast 1 Mopckasi. MaTepuaia
Croco0bI OYNCTKH BOJbI:

OTCTaBaHWE,
bunbTpoBaHUE,
00€e33apaxuBaHue.




6 CTOJIOBBIN YKCYC U Ypox Iudporoii pH. mrraTus
YKCYCHAasl DCCEHIIUS. TMIOBTOPEHUS, C 3QXKUMOM; IIATh
CBOICTBA YKCYCHOM 00001IeHUS 1 XAMUHCCKHUX CTAKaHOB
KHCJIOTHI U €€ crcreMatizaman (25 MID); TPOMBIBAITKA
(du3nonIornUecKoe MaTepuaa
BO3JICHCTBHE.

7 [luTheBas coma. Ypok u3ydeHus
CBolicTBa M MPUMEHEHUE. [HOBOI'O

8 Yaii, cocTaB, CBOICTBa, |YPOK U3Yy4eHUS
buznonoru YEeCKOe  [HOBOTO
neiicTBre Ha OPraHu3M
YyeloBeKa

9 MbL1O MIU MBLIa? Ypok u3ydeHus [udposotii pH. mraTus ¢
OTianune HOBOT'O BAXKHUMOM,; IIATh
XO3SIMICTBEHHOT'O XHUMHWYCCKNX CTAKaHOB
MBLIA OT TyaJe€THOTO (25 mm); mpoMBIBaNKa
[[{erouHOM XapakTep
XO3SIICTBEHHOTO
MBbLIIA.

10  (CrupasbHBIC TOPOMIKH U [YPOK U3YUCHHS Lludposoii pH. mratus ¢
pyrue MOIIHe HOBOTO BaKMMOM; IISITh
CpelcTBa. Kakue XHUMHUYCCKNX CTAKaHOB
[OPOLLIKH camble (25 mut); mpoMbIBaNIKa
onacHsle. Hano nn
0TacaThCsl KUIAKUX
MOIOIINX CPEJCTB.

11  JlockoHBI, AyXU, KPEMBI |YPOK MPAaKTUKYM |Ammapat s
U Tipoyast napQromepus. [pOBEICHUS
MoryT JIn IpeACcTaBIsATh XAMHYECKUX PEAKIUN
OIaCHOCTb (AIIXP), mpubop st
KOCMETHYECKHE [OJIy4€HUs Ta30B WU
npenapatbl? MoXXHO 1 anmapar Kunna
CaMOMY M3IOTOBUTh
myxu?

12 Mmuoroobpasue Ypok uzyueHus Lludposas saboparopusi
IEKApCTBEHHBIX BEIIECTB. [HOBOTO RELEON
Kakue nekapctBa Mbl
0OBITHO MOKEM
BCTPETUTh B CBOEH
JToManrTHer anreyke?

13  |AnTeuHsIid HOM B €ro Ypok mpakTukym |Anmapar s
cBoricTBa. [louemy Hop [IPOBEACHUS
HaJI0 AEP>KaTh B INIOTHO XUMHYECKUX PEAKIUi
3aKyIOPEHHOM CKIITHKE (ATIXP)

14  k3enenka» Wi |YPOK IPaKTUKYM
pacTBOp
OpUILITHAHTOBOTO

3eJIEHOr0




15

[lepekuch BomoOpoaa
I51 TUAPOTICPUT.

YpOK MOBTOpEHUS,
00001IICHHS 1

Arnmapart aJis
[IPOBEACHUS
XUMHYECKUX PEaKIUi

CBOlCTBa NEPEKUCH cHUCTEMaTHU3alluU
BOIOPOJA.. MaTepuasa (ATIXP)

16 |Acnupun wi  |Ypok npaktukym  Hudposas maboparopus
AIETHICATUIIM  JIOBAst RELEON
KHCIIOTa U ero
cBoiicTBa. OnacHOCTb
npu MPUMEHEHUU
aAcIIMpUHA

17 [Kpaxmai, ero cBOMCTBa U [YPOK
pUMEHEHHE. M3ydeHUs
O6pa3oBaHue kpaxmajna [HOBOTO
B JIUCTBSX PACTCHMIA.

['mokxo3a, ee CBOMCTBA U
pUMEHEHHE.

18 |MaprapuH, CTUBOYHOE U |YPOK
pacTUTEIbHOE  MAacilo, |[IOBTOPEHUS,
ca10. Uero Mel 0 HUX He |0000LICHUS U
3Haem? CHUCTeMAaTH3alNH

MaTepuaa

19 |Cummaruyeckue Ypok
YepHWJIa:  Ha3HA4YeHHE, [IOBTOPEHUS,

[POCTEHIIINE PEIENThl.  |0000MIEeHUs U
CHUCTeMAaTH3alNH
MaTepuana

20 |CocraB akBapembHBIX Ypox Anmnapat s
KpPaCOK. [IpaBuna [MOBTOPEHHS, [POBEICHUSA
0OparieHus: ¢ HUMH. 00001IIeHHS 1 XMMIIECKUX PeaKIui

cuctematmzanmu  |(AIIXP)
MaTepuana

21  |cropust MBUTBHBIX Ypok TBOpuUecTBa
ny3pipe. Pusnka
MBLTBEHBIX
Ty3bIPEH.

22  |CocTaB HIKOJIBHOTO Mena. [YpoK [{ndhpoBoii MUKPOCKOIT

MTOBTOPEHUS,
000011IeHUS U
CHCTEMaTH3aInN
MaTepHraa

23 MHaukaTopsl. VYpok npaktukym  [Lludposas naboparopust
3MeHEHNE OKPACKH RELEON
WHINKATOPOB B
Pa3INYHBIX Cpeax.

24  |JlaboparopHas paboTa 16.Ypok npakTukyMm |AnmapaT s

((CCKpCTHBIC YCPHUJIA».

[IPOBEACHUS
XUMHYECKHX PEAKIINH
(AIIXP)




25 |laboparopHas pabota 17.[Ypok mpakTUKyM |AmmapaT Jis
«[Iomyuenue [IPOBEICHUSA 5
AKBapeNbHBIX XUMHUECKHX PEeaKIIHii
KPACOK». (AIIXP)

26 [JlaGoparopHas padota 18.Ypok mpakTukyMm |Amnmapar ajis
«MBIJIbHBIE OTIBITHI». [IPOBCIACHUA

XUMHYECKHUX PEeaKIIHii
(AIIXP)

27 |Jlaboparopnas padota 19.]Ypok npakTukym
«Kak BBIOpPATH
[IKOJIbHBIA MEI».

28 laboparopHas pabota 20.[Ypok npakTukyMm |Ammapatr s
«3roroBnenne [IPOBCACHUA
[IIKOJIbHBIX MEITKOBY. XHMHYECKHX PeaKLni

(AIIXP)

29 |laGoparopHast  pabora [YpPOK MpaKTHKyM
21. «Omnpenenenue
Cpeopl  pacTBopa ¢
OMOIIIbIO
WHIUKATOPOBY.

30 |[laboparopHas pabota 22.[Vpok npaktiukyMm  |Lludposoii pH. mrarus ¢
«IIpuroroBiieHne 3KUMOM; TISITh
paCTI/ITCJII)HI)IX XHUMHWYCCKNX CTAKaHOB
HMKATOPOB H (25 mu1); mpoMBIBaJIKa
OTIpeIeIeHNE C TOMOIIBIO
HuX pH pacTtBOpay.

31 [loaroroBka u 3amuTta  |YpOK
MPOCKTOB MMOBTOPCHUS,

000011IeHUS 1
CUCTeMAaTH3AINH
MaTepHuaa

32 [[logroroBka u 3ammra  [Ypok

MPOEKTOB MOBTOPEHHUS,
0000111eHUS U
CHUCTeMAaTH3alNH
MaTepHuaa

33 [[logroroBka u 3ammra  [Ypok

MPOEKTOB MMOBTOPEHHS,
000011IeHUS U
CUCTeMAaTH3aINH
MaTepuana
34 [loaroroBka W 3amura 'YPpOK KOHTPOJIA

[POEKTOB




