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IHosicHuTEeNLHAA 3aNIUCKA

Pabouass mporpamma 1o BHEYpOUHOM neATenbHOCTH «llepBpie marn B XxumMum» 1711 8-X KJIACCOB COCTAaBJEHA B
COOTBETCTBUM € TpeboBaHusiMu DenepaibHOr0 rocyJlapCcTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa oOlero oOpa3oBaHMS
BTOPOTO MOKOJIEHUS:

1. [IpumepHasi ocHOBHasi oOpa3oBaTelbHas MporpaMMa OCHOBHOTO oOmiero o0Opa3oBaHus (o1o0peHapenieHueM
(denepanbHOro yueOHO-METOIUUECKOI0 00BEAMHEHUS 10 0011IeEMy 00pa30BaHUIO;
2. IIucemo MunoOpaayku ot 28.10.2015 . Ne 08-1786 «O pabouunx nmporpamMmax y4eOHBIX IPEIMETOBY;
3. Tucemo Muno6puayku ot 12.05.2011 r. Ne 03-2960 «O06 opranuzanuu BHEYpOUHON JAEATEIHHOCTIY.
JlanHasi TporpamMma SBJI€TCS NPOrpaMMON OOIIEHHTEUIEKTyalIbHOM HampaBieHHOCTH. IIporpamMma mnoctpoeHa Ha
CJIeIYIOLIUX MPUHIIMIAX:
- IIpunyun nayunocmu (3HaHUS OCHOBAHBI HA OOBEKTHUBHBIX HAYUHBIX (PaKTax).
- Ilpunyun nocnedoeamenvnocmu u cucmemamuynocmu(00y4eHue OT MPOCTOTO K CI0KHOMY, «OT HE3HAHUS K 3HAHMIO, OT
HEYMEHUS K YMEHUIO»).
- [Ipunyun naensonocmu (OCYILIECTBICHUE CBA3M MEKIY KOHKPETHBIM U a0CTPaKTHBIM).
- IIpunyun ocmviciennocmu (IEPEHOC UMEIOILIUXCS 3HAHUM B HOBYIO CUTYaIUIO).
- [Ipunyun cosnamenvrocmu u akmugrocmu (IPUMEHEHHUE 3HAHUI Ha MPAKTHUKE).
AKTYaJIbHOCTH MPOrpPaMMbl 00YCJIOBJIEHA TEM,UTO B YUY€OHOM IJIaHE MPEAMETY«XUMHUS» OTBEJECHO BCEro 2 yaca B

Henento (8 Kiacc), 4To JaeT BO3MOXKHOCTh C(POPMHUPOBAThH Yy YyUalllUXCs JIMIIL 0a30BbI€ 3HAHUA MO MpeaMery. B Toxe



BpeMS BO3pACT 8-TO Kiacca SBJISETCS BaXKHBIM I MPO(ECCHOHATBFHOTO CaMOOIpPEIEICHHs IKOJIbHUKOB. B0o3MOXHO,
YTO IPOCHYBIIUICS UHTEPEC K XUMUU MOKET IIEpPEPacTy B Oy TyIIyr0 NPOPECCHIO.

AKTYaJIbHOCTh JaHHOM IPOrpaMMbl COCTOMT B W TOM, YTO OHA HE TOJIBKO JA€T BOCHUTAHHUKAM ITPAKTHUYECKHE
YMEHHUSI U HaBbIKU, (POPMUPYET HaYaIbHBIN ONBIT TBOPUECKOMN JESATENBHOCTH, HO U PAa3BUBAET MHTEPEC 00yYaroIerocs K
HKCIIEPUMEHTY, HAy4YHOMY IIOHMCKY, CIIOCOOCTBYET CaMOOIPENEICHUIO YYallluXCsl, OCO3HAHHOMY BBIOOPY MpOQecCcHH.
VYyaruecs: CMOTYT Ha MPAKTHUKE UCIIOIb30BAaTh CBOM 3HAHUS HAa YPOKAX XUMUU U B OBITY.

Ilenarornyeckasi 1eJecoo0pa3HOCTh 3aKJKYaeTcss B TOM, 4YTO 0a30Bblii Kypc IIKOJbHOWIIPOTPAMMBI
MpeaycMaTpuBaeT MpakTUYECKUe padoThl, HO UX SBHO HEIOCTATOYHO, 4YTOOBI 3aWHTEPECOBATh YyYalIUXCS B
CaMOCTOSATENIbHOM NPHOOPETEHUH TEOPETHUECKMX 3HAHWM M MPAKTHYECKHMX YMEHUH W HaBBIKOB. [[1s 3TOro B Kypc
«IlepBble maru B XMMHMW» BKJIIOUEHBI HanOoJee IpKue, HarsAHble, UHTPUTYIOLUE YKCIIEPUMEHTBI, CTIOCOOHBIE YBJIEUb U
3aMHTEPECOBATH YYAIIUXCS TPAKTUYECKON HAYKOW XUMHUEH.

B pamkax HammoHanbHOro npoekta «O0pa3oBaHHe» CO3aHHUE LIEHTPA €CTECTBEHHO-HAay4YHOH HampasieHHocTH «Touka
pocTa» MO3BOJIMJIO BHEAPUTH B IPOrpaMMy LU(POBYIO JIaOOPATOPUIO M KAYECTBEHHO M3MEHUTh IMPOLECC OO0Yy4YEeHMs
XUMUMU.

KonuuecTBeHHbIE HKCINEPUMEHTHI IO3BOJAT IOJNIYy4aTh JOCTOBEPHYIO HHGOPMALUIO O MNPOTEKAHUH TEX WM HHBIX
XUMHUYECKUX TMpoIeccax, O CBOMCTBaX BenlecTB. Ha OCHOBE MOMYyYEHHBIX SKCHEPUMEHTABHBIX JAaHHBIX OOydaemble
CMOTYT CaMOCTOSATEIBHO JIeJaTh BBIBOJBI, 0000IIATH PE3yNbTaThl, BRIABIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO Oyner
CHOCOOCTBOBAThH MOBBIIIIEHUIO MOTUBALIMN O0YyUEHUS MIKOJIbHUKOB.

I{eas nmporpamMmmsi:



@opMHUpOBaHUE Y Yy4YaIIUXCS HAyYHBIX MPEACTABICHUNW O XMMHUHM B MOBCEIHEBHOM >XU3HHM YeEJIOBEKa
npoOyKJIeHNE HHTEpeca U pa3BUTHE MPO(HeCCUOHATBHBIX CKIIOHHOCTEH K MPEeIMETy XUMHUSL.

3agaun:

Oo0pa3zoBartenbHbIE:

® PaACHIMPUTH KPYTrO30p yUaLIUXCS O MUPE BEUIECTB;

® ICIOJIb30BaTh TEOPETUUYECKUE 3HAHUS IO XUMUU Ha MIPAKTHUKE;

e 00y4HTh TEXHUKE 0€30MaCHOCTH IIPHU BHIMOJIHEHUU XUMUYECKUX PEaKIUi;

e chopmMupoBaTh HABBIKU BBIMOJHEHUS MPOEKTOB ¢ ucnoib3oBanueM UKT u mudposoro obopyaoBanus;

¢ BLBIIBUTH TBOPYCCKH OIIapéHHBIX 06yqa1011114xc;114 IIOMOYb UM IIPOABUTH ce0s.

Pa3BuBarmniue:

® CMoCOOCTBOBATh PA3BUTHIO TBOPUECKUX CIIOCOOHOCTEHN 00yUarOIIUXCS;
e (opmupopats UKT-kOMIIeTeHTOCTH;

BocnurareabHbie:
® BOCIUTAThb CAMOCTOSTEIBHOCTh MIPU BHITIOJIHEHUU PaOOTHI;

® BOCIIMTATb YyBCTBO B3aMMOIIOMOIIH, KOJUICKTUBU3MAd, YMCHHUC pa6OTaTL B KOMaHJAC, BOCIIMTATh

YYBCTBO JIMYHOM OTBETCTBEHHOCTH.

CBs13b CoACpPKaAaHUA NPOrpaMmMbI BHeypO‘IHOﬁ AECATECJIBbHOCTH C y‘lGﬁHLlMI/I npeamMeTamMm:

qyepes

Kypc BHeEypouHOW AESATENbHOCTH HAECHMHO M COAEpP)KATEIbHO CBsi3aH C 0a30BbIM KypCOM XHMHUH M IO3BOJISIET

MOJIJIEP>KUBATh B3aUMOCBS3 TEOPUHU U MPAKTUKHU, (POPMHUPYET YCTOMIUBYIO MOTPEOHOCTH MPUMEHSATD MMOJTYYEHHBIC 3HAHUS U



HAaBBIKU B MIOBCEIHEBHOMN KU3HMU.
[Iporpamma mocTpoeHa Ha OCHOBE MeKNPeAMETHOH HWHTerpamuu ¢ (U3MKOH, MaTeMaTHUKON, OWOJOTHEN W JpYruMu
€CTECTBEHHO-HAYYHBIMU MPEIMETAMHU.

Ocob0eHHoCTH peajM3alui MPOrpaMMbI:

Bo3pacT o0yuaromuxcs:

[Iporpamma opreHTUpOBaHA HA BOCIIUTAHHUKOB B Bo3pacte 14-15 net 6e3 cnenuaibHONIOATOTOBKH.

DopMbI 3aHATHH:

B 00pa3oBaTenbHOM IPOLECCE UCIIONB3YIOTCS Pa3aIndHble (POPMBI IPOBEACHUS 3aHATHS:

° Oecebl;
° JICKIINH;
o CEMUHAPHI;

® MPAKTHUYECKOE 3aHSTHUE;

® XHUMHYECKUU SKCIIEPUMEHT;

e paboTa Ha KOMITBIOTEPE;

® DKCKypCHUH;

® BBINOJHEHHE U 3aIlUTa TPOEKTOB.
Pesxxum npoBeaenusi: 34daca B rof - 1 pa3 B Hegemnto. Bee 3aHATHS IO BHEYPOUHOH JEATEILHOCTH MPOBOASATCS MOCIE BCEX
YPOKOB OCHOBHOT'O PacClMCaHUsl, IPOJAOJKUTEIBLHOCTh COOTBETCTBYET pekomeHaanusimM CanlluH, 1. e. 40 MmuHyT.

MecTo npoBeaeHusi: 3aHATHUS TPOBOATCS B yueOHOM kabuHere xumuun MbOY Hosoamutpuerckoit COIII .



3nmopoBhecOeperammas OpraHu3anus 00pa3oBaTEIBHOTO IMpoIecca IMPEAINoiaraeT HCIOIb30BaHHEe (OPM U METOIOB
oOyueHus1, aIeKBaTHBIX BO3PACTHBIM BO3MOXKHOCTSIM IIKOJIBHHUKA: TIPAKTHUECKHUE PAOOTHI,IKCIICPUMEHTHI U OECE/IBI.

Buasbl gesiTeIbHOCTH: IpEyCMOTpPEHBI TeopeTrnueckre (204.) u nmpakrtuyeckue 3aHsaTus (144.).

IlnanupyemMble pe3yibLTATHI OCBOCHUS 00VYAIONIUMUCS MPOrpaMMbI (BHEYYEOHO) BHEYPOUYHOU NeATEIHLHOCTH

JInuHOCTHBIE pe3yJIbTAThI:

- 0CO3HABAaTh €AMHCTBO U LIEIOCTHOCTh OKPY’KAIOLIEr0 MUPa, BO3MOKHOCTH €r0 O3HABAEMOCTU U OOBSICHUMOCTH Ha
OCHOBE JOCTHKEHU HAYKH;

- IOCTENIEHHO BBICTPAaWBaTh COOCTBEHHOE IEJIOCTHOE MHPOBO33PEHHE: OCO3HABaTh MOTPEOHOCTh W TOTOBHOCTH K
caM000pa30BaHuIO, B TOM YHCJIE U B pAMKaX CaMOCTOSITENIbHOU JESATEIbHOCTH BHE LIKOJIBI;

- OIICHUBATh KU3HEHHBIC CUTYAIUU C TOYKU 3pEHHs 0€30MacHOro 00pa3a KU3HU U COXPAHEHHS 30POBbSI;

- OLICHUBATh SKOJOTMYECKUH PUCK B3aMMOOTHOIICHUN YeJIOBEKa U MPUPO/IBL.

- popMHUpOBATH HKOJIOTHUECKOE MBIIIJICHUE: YMEHUE OIICHUBATH CBOIO JACSITENFHOCTD M MOCTYNKHU APYTUX JIOICH C TOUKU
3pEHUs COXPaHEHUS OKPYKAIOIIEH CPE/Ibl - TapaHTa KU3HU U OJIaronoiyyus JIoael Ha 3emIie.

MeTtanpeamMeTHbIMH pe3yJibTaTaMu U3yueHus Kypca«llepBblie maru B XuMuu»sIBISIETCAPOPMUPOBAHUE YHUBEPCAIBHBIX
yueOHbIx nevicteuit (YVY]I).

PeryasituBubie YY/I:

- CaMOCTOATEITFHO OOHAPYKUBATH U (POPMYIUPOBATH YUEOHYIO POOIEMY, OIPEEIATh Ie)Ib YIeOHON AeSTEIBHOCTH;

- BBIJIBUTATh BEPCHUU PEIICHUS IPOOJIEMbI, 0CO3HABATh KOHEUHBIN PE3yIbTaT, BEIOMPATh U3 MPEIOKCHHBIX U UCKATh

CaMOCTOATCIBbHO CPCACTBA JOCTHUIKCHUS LICIIN,



- OCYIIECTBJIATH IeNIeTI0NIaraHke, BKIII0Yasi TOCTAHOBKY HOBBIX II€JIeH, TPeoOpa3oBaHue MPAKTUIECKON 3a71a4H B
M03HABATEIIbHYIO;

- COCTaBIIATh (MHANBUAYATHHO WM B TPYIINE) TJIaH PEIISHUS TPOOJIEMBI,

- paboras 1o 1IaHy, CBEPSATh CBOU JACHCTBUS C LENbIO U, IPU HEOOXOAUMOCTH, UCTIPABIIAThH OIIUOKHA CAMOCTOSITENBHO;
- YYUTHIBaTh pa3Hble MHCHUS U CTPEMUTHCA K KOOPIAMHAIIMYU PA3IMYHBIX MO3UIIMN B COTPYTHUYECTBE;

- B IUAJIOTE C YUYUTEJIEM COBEPIIICHCTBOBATh CAMOCTOSTEIFHO BHIPAOOTAHHBIE KPUTEPHUH OIECHKH.

ITo3naBarteabHbie YY/I:

- aHAJIM3MPOBaTh, CPABHUBATH,KJIACCU(PHUIIMPOBATH U 00001aTh (PaKTHI U SIBJICHUS. BEIIBIATEIPUIMHBI U CIICICTBUS
MPOCTHIX SIBIICHUMU.

- OCYLIECTBJISITh CPaBHEHUE,KIACCU(DUKAIIIO,CAMOCTOSITEIbHO BEIOMpPAss OCHOBAHUSI UKPUTEPHUH JIJIsl YKA3aHHBIX
JIOTUYECKUX ONEPALNH;

- CTPOMTH JIOTUYECKOE PACCYKICHHIE,BKITIOUAIOIIEE YCTAHOBIICHUE TPUYHMHHO-CIIECTBEHHBIXCBSI3EH.

- C03/1aBaTh CXEMATHYECCKHE MOJICIIN C BhIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTA.

- COCTABJIATH TE3WCHI,PA3TMYHBIC BUbI INTAHOB(TIPOCTHIX,CIOKHBIX U T.I1.).

- Npeodpa3oBbIBATH HHPOPMAIIUIO U3 OJTHOTO BHJIa B IPYToM(Ta0IHILy B TEKCT U TIp.).

- YMeTb OIPEACIIATh BO3MOKHBIE ICTOUHUKH HEOOXOUMBIX CBEICHUM,TPOU3BOANTH TOUCKUH(OPMAITHH,
aHAJN3UPOBATh M OLIEHUBATh €€ TOCTOBEPHOCTD.

- 000011aTh TIOHSITHS - OCYIIECTBIIATH JJIOTUUYECKYIO OMEPAITUIO MTePEX0ia OT MOHSATUIH C MEHBIITMM 00BEMOM MOHSTHSIM C
OOIBIINM 00BEMOM;

- CTPOUTD JIOTUYCCKUC PACCYKICHM:, BKIIIOYAOINEC YCTAHOBJICHHUC ITPUYINHHO-CJICACTBCHHBIX CBSI3EH.



- OOBSACHATH SIBICHMS, MPOLECCHI, CBSI3M M OTHOILICHMS, BBISIBISIEMBIE B XOJ€ HCCIEIOBAHMS, OCYIIECTBISTH BBIOOD
Haunbonee 3¢ (HEKTUBHBIX CTIOCOOOB PELIEHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH.

KommynukaTuBubie YV /I

- yMeTb (OpMYJIUpPOBaTH COOCTBEHHOE MHEHHME U IMO3UIHUIO, apIyMEHTUPOBATH €€ U KOOPAMHHMPOBATh €€ C IMO3ULIUU
apTHEPOB B COTPYITHUYECTBE MPHU BBIPAOOTKE OOLIETO PEIICHHSI B COBMECTHOM €A TEIbHOCTH;

- oToOpaXkaTh B PeUH COJEP>KaHUE COBEPIIAEMBIX JCHCTBHIA, KaK B (JOpME TPOMKON COLIMATU3UPOBAHHOMN peuH, Tak U B
(dbopMe BHYTpEeHHEN peul;

- YMETb apTYMEHTHPOBATH CBOIO TOUKY 3PEHUS;

- YMETb OCYILIECTBIIATh B3aMMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO B3aUMOIIOMOIIIb;

- yMeTbh paboTaTh B IPyNIIE - YCTAHABIMBATh pa0OoUne OTHOIIEHUS, 3PPEKTUBHO COTPYAHUYATH U CIIOCOOCTBOBATh
IIPOAYKTUBHOU KOOTIEPALUH.

IIpeamMeTHBIMH pe3yJabTaTaMM U3yYEHUs IIPEAMETA ABIIIOTCS CICAYIOINE YMEHUS:

- OCO3HAHHUE POJIU BEIIECTB;

- ONIPENETATH POJIb PA3TUYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

- 00BSACHATD POJIb BEIIECTB B UX KPYTOBOPOTE;

- PACCMOTPEHHUE XUMUYECKHUX IIPOLIECCOB;

- ICTI0JIb30BATh 3HAHUS XUMUH MPU COOJIIOICHUH TIPAaBUJI UCTIOIB30BaHUS ObITOBBIX XMMHUECKUX MPENapaToB;

— pa3nnyaTh onacHble U 0e30macHbIe BEUIECTBA;

- IPUBOJIUTH IPUMEPHI XUMHUECKHX MTPOLIECCOB B MPUPOJIE;

- HaXO0AUTh YCPThI, CBUJACTCILCTBYIOIIHC 00 06IJ_II/IX IMPpU3HaAKaX XUMHUYCCKUX ITPOUCCCOB U UX PA3INIHAX,



- ICTIOJIb30BAHNE XUMUYECKUX 3HAHUU B OBITY;
- OOBSICHSATH 3HAUCHHUE BEILIECTB B KU3HU U XO34MCTBE YEJIOBEKA;
- 00BACHSATH MUP C TOYKU 3PCHUS XUMUU;
- opMHUpOBaTH MIpEACTaBICHUS O OyayIeM MpodecCuoHaIBLHOM BBIOODE.
Kpome Toro, 3aHsTHs pU3BaHbl NPOOYIUTH Yy YYAIIMXCS MHTEPEC K XMMHUYECKON Hayke, CTUMYJIMPOBAThH JajibHEHIIee
M3Yy4YCHUE XUMHUHA. XUMUYECKHE 3HAHUS, CPOPMUPOBAHHBIC HA 3aHATHUSIX, HH(OOPMAITMOHHAS KYJIbTypa yYalluXCsl, MOTYT
OBITH UCIIOJIb30BAHBI UMH JIJISl PACKPBITUS PA3IMYHBIX MPOSBICHUNA CBSI3U XUMUU C )KU3HBIO.
OcHoBaHueM /Uil BblJeJIeHUs] TPeO0OBaHUIIT K  YPOBHIO MNOATOTOBKH OOY4YalOIIMXCA BBICTYNMAeT OCHOBHAs
oOpazoBarenpHas nporpamma MBOY HoBoamutpuesckoit COILL .

Cnoco0bI onpeesieHUs: pe3yJIbTATUBHOCTH:
- Hauanonstit Konmpoas (cenmadpey) B BUJEC BU3YaIbHOTO HAOMIOACHUS Tiefarora 3a coOJII0ICHUEM BOCIIUTAHHUKAMU
TEXHUKHU 0€3011aCHOCTH, OBEIEHUEM MPU paboTe € MOCIEAYIOUIUM 00CYXKACHUEM;
- Texkywuit Konmpo.b (6 meuenue 6ce2o yuedOHo20 200a) B BUAC BU3yAIbHOTO HAOJIOICHUS TIeJarora 3a Mporeccom
BBITIOJTHEHHUS yUYaIlIUMUCS MPAKTUYECKUX padOT, MPOEKTOB, MHAUBUIYATbHBIX 33JIaHHM, ydacTUsl B TIPEAMETHON Henene
€CTEeCTBO3HAHUS;
- Ilpomesrcymounsiit Konmpons (memamuueckuii) B BUJe NpeIMETHON AUArHOCTUKY 3HAHUS AETHbMU IPONUIEHHBIX
TEM;
- Hmoczoewvlit konmpons (mail) B BUJe W3yYeHUS M aHAJIW3a MPOAYKTOB TpyJa ydamuxcs (IIPOEKTOB; COOOIIECHUH,
pedeparoB), nmporecca opraHu3anuy padoThl Ha MPOIYKTOM U JUHAMHUKU JTUYHOCTHBIX U3MEHEHUH.

®opMbl Y4éTa 3HAHUH, YMEHUH NIPU PeaIu3aliM NPOrpamMMbl.



Ompoc;
O6cyxaeHue;

CamocTosiTenbHas padboTa;

TectupoBanue;

[Ipe3eHTanus u 3alUTa TBOPUYECKON pabOTHI (POEKTHI U JIp.).

B xonI1ie yueb6HOT0 ro1a 00y4aronuics JOMKEH BBITIOJHUTD U 3alIUTUTh TTPOCKT.

(MMpuaoxenune 1. «Onucanne GopmMbl NOABETEHUSI HTOTOBY).

TeMaTHUYeCcKHi IJIAH NPOrpaMMbl BHEYPOUYHOM JeSITEJIbHOCTH « JKCIIEPUMEHTAPUM 110 XMMHUH»

No Ha3Banue pasgena (Tema 3aHATUA Teo [pakHUcnoab3yemoe
. aTa npoBeJeHMs - |o0opynoBaHue
/1 A pOBE pus pya
THKA
Pa3znea 1. BBoaHOe 3aHsTHE. 4.09 1
. BBenenue. (24.) '
MecTo XMMUU B €CTECTBO3ZHAHUU 11.09 1
Pa3znen 2. BemectBa. [Ipuembr  oOpamienus ¢ 1
IKCIEePUMEHTATbH | BEILIECTBAMH. 18.09
o [PIC OCHOBLI XUMMM. | TIpaguna  GesomacHo#  paboTel  mpw 25.09 1
(84.) MPOBEACHUHM  DKCIIEPUMEHTA. TeXHHKA
71a00paTOPHBIX PadoT.
HarpeartenbHbie mpuOOpHI. 2.10




HucThle BeniecTBa, 0C000 YUCThIC JlaTunk
BemiectBa. [Ipumecu. Cmecn. AIIEKTPOIIPOBOJIH
9.10 0CTH, IUGPOBOI
MUKPOCKOII
MeToabsl MO3HAHUSA B €CTECTBO3HAHUM. 16.10
Bopna. PactBopsl. Mopckast u ipecHast 23.10 JlaTumk
Boja. buonornueckue xuaKkocTu TeMITepaTypbl
TUIATUHOBBIN
MaccoBast 10Ji1 paCTBOPEHHOTO BELIECTBA, 13.11 JlaTumnk
WIH TIPOIICHTHAs! KOHIIEHTpAIIUs BEIIECTBA ONTUYECKON
B PacTBOpE MJIOTHOCTHU
Haceiennsie U NEePECHILEHHBIE 20.11 [{udposoit
PacTBODHI. MUKDPOCKOIT
Pa3gea 3. MoaenupoBanue
3HaKOMUMCS c 27.11
MHPOM HAHOYACTHI CtpoeHuE BemlecTBa. PasMepsl yacTuil. 4,12
(8u.) HanouacTHIbl
Kosutonaeie cucTeMbl: o4Ba, riIMHa,
MPUPOIHBIC BOJBI, BO3IYX JIM, MUHEPAJIBI,
xJ1€0, MOJIOKO, MacJIo, 11.12
KpOBb...KoJIJIoM1HbIC U UICTUHHBIC 18.12
pacTBOPHI
MeTobl U CpeICTBA AMITUPUUECKOTO 25.12

MCCIIEIOBAHN
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Kak cTerneHb n3MeIbUeHHOCTH BIMSIET Ha

OO0 TUTOIIAAh CONMPUKACAFOIITIXCS 15.01
YaCTHII 22.01
HanooOBeKkThl W OOYCIOBJICHHOCTh UX 29.01
YHUKaJIbHBIX CBOMCTB PE3KUM
YBEIIMYEHUEM  IUIOLIAM  [MOBEPXHOCTH
YaCTHII
Pa3nen 4. HMoxn. Bosronka noga. Moa u3 anteku 5 02
XHMHS HA CTPaxe '
3/10poBbsi. (64.) «MaprannoBka». [lepManranaT Kanus 12.02 AIIXP
[lepekuce Bogopoaa. CBoMCTBA U [Tpubop ais
PUMEHEHUE TIEPOKCHIa BOJOPOAA 19.02 MOJTY4ECHUS
BOJIOPOJIA
AreTHICaINIIIOBAas KUCIOTA. 26.02
ACKOpOMHOBAsI KUCIIOTA '
«3eNeHKay Wik OpUIUTMAaHTOBBIN 3€JICHBIN 4.03
«MBUIO 4yJI€CHOE» 11.03 JlaTunk pH
Pa3znean S. Caxap, kpaxMmall, IeJUI0I03a — 18.03
XuMus NuIn POJICTBEHHHUKH TJIFOKO3BI '
(54.) ATIOMUHMIL: BEJIMKUN U y’KaCHBIN 1.04
YKCyCcHas Kuciaora 8.04 JlaTuuk pH,
aTYNK
PIIEKTPONPOBOJIH
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«CojsieHas Hama xu3np»  15.04

Bpen HutparoB: mu¢ wiu npasaa 22.04

OCTH

JlaTumk

QJICKTPOIIPOBOJIH
OCTH
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Pa3znea 6.
Pa0ora Han

MPOEKTAMHU.

(54.)

1. Oman ewvibopa membl, NOCMAHOBKU
yeinu, 3a0a4 UCCie008aHUs .

6.05

2. Dman 8b108UNCEHUS 2UNOME3bI.

13.05

3. Oman NAAHUPOBAHUS nymu
oocmudicenus yeneu
uccne008ameibCKux (npoexmubix)
pabom u  6vlbopa  HeoOXO0OUMO20)
UHCIPYMEHMAPUSL.

20.05

4. Oman npoeeoeHUs: YuebHozo
uccnedo8anusi (NpoekmHou pabomul) ¢
NPOMEIHCYMOUHBIM KOHmMpoaem 3d
X000M GbINOJIHEHUS U  KOppeKyuel
pe3yIbmamos.

5. Oman ogopmnenus, npeocmasnenus
(3awumol)  NPOOYKmMa  NPOEKMHOLL
pabombl

NUTOI'O:

34

18

16
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CoaepxkaHue Kypca

I/IHCprKTa)K 110 TEXHUKE 0€30IMaCHOCTH IMPOBOJAUTCA HAa KaXXK/IOM 3aHATHH IICPC IPOBCACHUECM SKCIICPUMCHTA.

2. BBenenue
2.1 Beéoonoe 3anamue. 3HaKOMCTBO yUalTUXCsl C HOBBIM yU4€OHBIM KypCOM BO BHEYPOUHOU JEATEITLHOCTH.
2.2 Mecmo xumuu ¢ ecmecmeo3nanuu. 3apoxjacHUE XUMHUM KaKk Hayku. CBsi3b XMMHUU C NMPAKTHUYECKOW KU3ZHBIO
YEJI0BEKa.
IIpakmuueckas uacme.
Co3aHne MO3HABATEILHBIX KPOCCBOP/IOB U APYTMX MHTEPAKTHBHBIX yIpakHeHHid Ha LearningAps.org win MyTest.
3. DKCcnepuMeHTAJbHbIE OCHOBbI XUMUH
3.1 Bewjecmea. IIpuemot oopawienus c eeujecmeamu.
N3ydenune mnpaBuia TEXHUKH O€30MACHOCTH, MPEIyNpexAarolMX W  3ampenjaromux 3HakoB. [lepBas momoiib.
[IpoTuBONOXKApHBIE CPEICTBA 3AIIUTHI.
3HAKOMCTBO C BEIIIECTBAMH, BCTPEUAIOIIMMUCS B OBITY: HOJHAsI HACTOWKA, ME/lb, AIIOMUHUMN, COJIb, THUIIEBAs COJA,
JUMOHHAsI KUCJIOTa, YKCYCHasl KUCJIOTa, BOJIa, MEIHbIH Kyropoc. OTinure BEmecTB Mo (U3UYECKUM CBONCTBAM:
arperaTHO€ COCTOSIHME, IIBET, 3amax, BKYC, pacTBOpuMOCTh. [IpaBuia xpaHeHHs BemeCTB B JabopaTopuwu.
TOKCHYHOCTH BEIIECTB /IS KUBBIX OPTAaHU3MOB OMPEACISIETCS UX XUMHYECKHMMH CBOMCTBAMH, X CIHOCOOHOCTHIO
BCTYIaTh B XUMUYECKHUE peakiuu. [IposBiIeHUs TOKCHUYHBIX BEIIECTB y YEJIOBEKA: XUMUUCCKUN OXKOT, pa3/ipaKeHue

CJIIM3UCTBIX 060.]'[0‘-161(, KaTap AbIXAaTCJIIbHBIX HYTGIZ, AJNICPIUYCCKUC PCAKIIMHK, OCTPBLIC ACPMATHUTBI, KAHIICPOICHHOC
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3.2

3.3

NEUCTBUE, MOpPAXEHUS OPraHOB, BO3MOXHOCTh JIETANIbHBIX HCX0AOB. I[IpaBumia orTOopa BemiecTB (TBEpAbIE,
NOPOIIKOOOpa3HbIe, KUJKHE, BOJHBIE PACTBOPHI, 0c0OOE€ BHMMaHHE — pabdoTa TOJIBKO C MajbiMH OOBbEMaMu
BEIIIECTR).

Tecm Ha ocHOBe 3aganuii U3 oTKpbIToro 6anka ®UIIN (pazaen «MeToibl TO3HAHUS)

Ilpasuna 6e3onacnoit padbomut npu nposedenuu Ikcnepumenma. Texnuxka n1adbopamoprnvlx padom.

3HaKOMCTBO C JIaOOpaTOpPHBIM OOOPYAOBaHUEM: CTEKJSIHHAs MOCyAa (XMMUYECKHE CTaKaHbl, KOJIObI, BOPOHKH,
JeJINTENbHbIE BOPOHKH, MEPHAas MOCYyZa), BEChl, IITATUBBI AJi MPOOUPOK U NMpUOOPOB, HarpeBaTeIbHbIH MPUOOp-
CIUPTOBKA, (happopoBas nocyaa (BbInapuBaTeIbHbIC YAIIKU, TUTJIU, CTYIIKH, IITATEIN) U JP.

be3onacHas paboTta co cTEKJIOM, NpoOKaMH (IEMOHCTpauusi pe3Kd CTEKISHHBIX TPYOOK, MX HarpeBaHHs s
U3MEHEHUs (POPMBI).

IIpakmuueckas uacmo.

C6opka mpubopa g nonydyeHus ra3zoB. [IpoBepka Ha repMeTHMYHOCTb. 3aKpeljieHHWe €ro Ha ITaTtuBe. PucyHok
npudopa npu nomoiu tpadapera.

Hazpesamenvuvie npudopol.

CmuproBka. ['azoBas ropenka. [Inutka. Boasnas 6ans. HazHauenue HarpeBaTelbHBIX PUOOPOB.

N3yyeHnue CnupTOBKU: COCTaBHBIE YACTH U UX (DYHKIIHS.

['oprouee TOMIMBO 711 CIUPTOBOK: 3TUJIOBBIN ciUpT. OCOOCHHOCTH peaklUy TOPEHMsI: BBIACICHUE TEIla U CBETA.
Cyxoe roprouee

[IpaBuna HarpeBaHusi NPOOUPOK C BOJHBIMU PACTBOpaMH (MPEABAPUTENbHBIA TMPOTPEB BCEH IMOBEPXHOCTH,

00s13aTebHBIN HAKJIOH IPOOUPKHU, OTBEPCTHE TTPOOUPKHU «OT ce0s1», 3aKpETTICHUE AePKATENS IPOOUPKH ).
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3.4

3.5

Hcnonws3oBanue TUIIIEH ITpU NPOKAIUMBAHUN BellecTB. HazHaueHue onepannu npoKaIMBaHUS.

lIpaxmuueckas yacmeo.

N3yuenune nnamenn. PUCYHOK ruiameHu.

COopka npubopa JiJ1si BhIMTAPUBAHUS COJIM (KOJIBIIO HA IITATHB, BhIIApUBATEIbHAS Yalllka, BOAHBIA pacTBOP COJIH,
cnupToBKa). PucyHok npubopa npu nomoriu tpadapera.

Yucmote eewgecmea, ocooo uucmole eeuiecmea. Ilpumecu. Cmecu. CriocoObl OUUCTKUA BEILIECTB OT MPUMECEH U
paznenenus cMmeceil. @unbrpoBanue. lleperonka. Kpucramnuzanusa. PazneneHue ¢ NOMOIIBIO  MarHuTa,
NETUTETBHON BOPOHKHU

lIpaxmuueckas uacme.

| BapuaHT: cMeCh PEUHOI0 MECKA U caxapa.

2 BApHAHT: CMECh PEYHOTO MECKA U MIOBAPEHHOM COJIH.

CocraBuTh CXeMmy MOCIEAOBATEIILHOCTH oOrfepaluii (pacTBopeHue, (GuibTpoBaHue, BbimapuBanue). CpaBHUTH H
0o0CyIUTh pe3yibTaThl ABYX BapuaHToB. OOpaTuTh BHUMAHHE Ha CMECh caxapa M mecka (y HEKOTOPBIX YallKu
MOKPBUTUCh KOPUYHEBOW Maccoi), Ha Ba)XHOCTh YCJIOBUM MPOBEICHUSI HIKCIEPUMEHTA, B JAaHHOM Cilydae Ha
CBOEBPEMEHHOE MPEKPALICHUE HAarpeBa.

Memoowt noznanusa 6 ecmecmeo3HaHUU.

Hab6nronenue. Oxcniepument. MoaenupoBaHue.

YcnoBus nmpoBeieHrs HAOMIOACHUST KaK OCHOBHOTO METOJ1a MO3HAaHUS. MBICIUTENBHBIN U PealbHbIA IKCIICPUMEHT.
YHuBepcaibHbIC 3HaHUS Y€JIOBEUECTBA HA OCHOBE HaOM01eHUS. DUBHUECKHUE U XUMUUECKUE SIBJICHUS.

Hpaxmuuecxaﬂ yacmeo.
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BbpoyHOoBCcKkoe nBmwKeHHe Ton MUKpockormoMm. OOHapyKeHHe KUpa B CEMEHax MojcoiHeyHuKa. OOHapyx)eHue

Kpaxmana B kaprodene. OOHapyKeHHE YIJIEKHCIOrO0 Ta3a B BbIJbIXaeMOM Bo3ayxe. [loOaBieHue JIHMMOHHOM

KUCTOTHI B yail. Ogopmiienue paboThl.

Ha3Banue omnbiTa

Kax BoImmosHsn Yro nabiaroganu

O6paTI/ITB BHUMAHHUC Ha IMPAKTHYCCKHC 3aJlaHHA ITPOHIIBIX 3aHATHUI. AKHCHTHpOBaTI), 9qTO MCTOL Ha6J'IIOI[CHI/I$I —

OCHOBHOM METO/I ITO3HAHMS.

3.6 Booa. Pacmeopvl. Mopckas u npecnasa 6oda. buonozuueckue icuoxkocmu: KpoBb, nuMda, KIETOUHBIH COK.

DKOJIOrH4eCcKHe NpoOJeMBbl BOJBL. JEKTPONPOBOJHOCTh KaK CBOWCTBO pAacTBOPOB AJIEKTPOJIMTOB (TpaBHiIa

0€30MacHOCTH C AIEKTPOIPUOOpaMu).

Hpakmuqecmﬂ yacmeo.

OmnpenencHue ¢ TMOMOIIBIO  AJIEKTPOIIPOBOJHOCTH PACTBOPOB:

B KAaKOM XHUMHYCCKOM CTaKaHC HaXOAHUTCs

OUCTUJUIMPOBaHHAas Bojaa. JlaHbl TpW pacTBOpa: pacTBOpP MOBAPEHHOW COJM, PACTBOpP caxapa, AUCTHUUIMPOBAHHAS

Bojia. OpopmiieHne paboThI.

Ha3zBanue pactBopa

Uto nabmromaeM (3aropaercst jamIiouyka

WJIU HET)

Kak pacno3naTe: B KakoM CTakaHe — IUCTWJUIMPOBAHHAs BOJA M pacTBOp caxapa. JlOMKHBI MpEeIoxKUTH ABa

crioco0a: OpraHoJICITUYECKUIA U BBITTAPUBAHNE.

[IpoekT «M3roroBiaeHne caMmoIeIbHOT0 Iprdopa JIJIsl UCCIEeI0BaHUS AJIEKTPOIPOBOJIHOCTH PACTBOPOB
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3.7 Maccoeasa 0ona pacmeopennoz2o éewecmea, Uaiu RPOYEHMHA KOHYEHMPAuUs 6euiecmaed ¢ pacmeope.
B3eemmBanue. PaszHoBeckl. HaBecka. MepHas nocyna (MepHbIE CTaKaHbI, KOJIOBI, IIUTHHIPHI).
IIpakmuueckas wacmo.
[IpuroroBieHue pacTBOPOB MOBAPEHHOMN COJIM 3a/IaHHOM KOHIIEHTpAI1H.
[IpuroroBieHue MIMITyYEero HANMUTKA U3 MUINEBOW COJMbI, TUMOHHOM KHCIIOTHI, caxapa U aCKOPOMHOBOUW KHUCIIOTHI:
KaXJas TpyIa OmNpenenseT KOJIMYEeCTBO BEIMIECTB Ha CcBoe ycMmorpeHue. CpaBHEHHE U OOCYXICHHE
PUTOTOBJICHHBIX HAIMMTKOB C T.3p. BKyca, (ukcanuu HaOmomaeMbix 3QGEeKToB, pacueToB WJIM BBIMOJHEHUS «HA
TJ1a30K», SKCTICPUMEHTAITLHON KYJIBTYPHI.

3.8 Hacviuwennsle u nepecvlujeHHble pACHBOPbL.
Memoouka evipawgueanusa kpucmanios. Monokpuctai. Kpucrammudyeckue Apy3bl. UTo Takoe «3aTpaBKay.
JleMOHCTpaIus MepeCHIEHHOTO PaCTBOpa alleTaTta HaTpHs.
Ilpakmuueckasn uacme.
[IpuroToBiacHNE HACBHIIMICHHBIX W TEPECHINIEHHBIX pPacTBOPOB. I[IpUTOTOBIIGHWE BOJIHBIX PACTBOPOB METHOTO
KyIopoca, XJIOpHa HaTpHs, caxapo3bl JJIs BBIpAIlMBaHUS KPUCTAUIOB. BeIpammBaHue KpHUCTAIIOB M3 PAacTBOpa
KaMEHHOW COJIM U MOJUPOBAHHOM COJIM: €CTh JIM pazHuiia. [louemy aiis BbIpaliMBaHUsI KPUCTAILUIOB KaMEHHAS COJIb
JydIie, 4eM HoaupoBaHHas. [lomydeHne oKpaIeHHBIX KPUCTAIIIOB COJIM C UCITOIB30BAaHUEM ITUIIEBBIX KPACHTEIICH.
BripamuBanue KpucTamioB METHOTO Kylopoca U3 BOAHO-CIIUPTOBBIX PACTBOPOB.

4. 3HaKOMHMMCSI C MEPOM HAHOYACTHIL
4.1 Mooenupoeanue. Mopaenu B ecTeCTBO3HaHUHU (T100yC, KapThl, (Pu3MUecKHe MOJeNd, OUOJOTUYECKUE MYJISIKU,

KpUCTAJUIMYECKUE PeleTKH ). MoAenn aTOMOB U MOJIEKYJI B XUMUMU.
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IIpaxkmuueckas uacmo.
N3roTtosienue Mojenei MoJaeKy U3 NoJIpyuHbIX cpeAcTB. Pabora BooOpaxeHusl.

4.2 Cmpoenue eeuwecmea. Pazmepol uacmuy. Hanouacmuuypt.

IIpoexmuas 3a0aua Ne 1. Kak y3HaTh IpUMEpHbIE pa3Mepbl BUTAMUHHOTO JIpaxe «YHIEBUT», «PEeBUTY, yIIaKOBKU
KOTOPBIX PacIoJIOKEHBI Y BaC Ha CTOJIaX, HE OTKPhIBasi OaHOUEK.

IIpoexmnas 3a0aua Ne 2. 'Y Bac Ha cToNax HaXxOJATCS MEPHBIA LIMIUHAP, KOJI0a C BOJOH, BECHI PHIYaKHOTO TUIIA C
HabopoM pa3HoBecoB. [lpeanokure crnocoObl oOmpeAeNeHus pa3sMepoB MOJIEKYJT BOJAbl (MPAKTUYECKUH U
TEOPETHYECKHUI).

Bonpoc: OTHOCHUTCS U MOJIEKyJia BOAbl K HaHo4yacTulam? [TloueMy BUpyCHl Ha3bIBaIOT HAHOPOOOTaAMU?

4.3 Konnouonwvie cucmemvl: nouea, 2iuHa, NPUpooHvle 600bl, 6030yX OblM, MUHEPAlbl, X1ed, MOJOKO, MAcno,
Kpoey...Konnouonvie u ucmunnsie pacmeopsl. Onrnyeckrue cBoicTBa: «3phekt TuHaaID, «IBICHUE UCKPSILIUXCS
cioeBy». Komnouanble 4acTulbl U UX pa3Mmepbl. Ikcnepumenmanvras 3aoaua Ne 1. Ha cronax: nasepHas ykaszka M
Ja3epHbIN POHAPUK C KPACHBIM JIy4OM, JBa XMMUYECKUX CTaKaHa: B OJIHOM 3aBapEHHbBIN MAKETUK yas, B JPYroM —
yucTas Boja. IIpomyctuTe syd nazepHoro ¢oHapuka uyepe3 CTakaHbl. B KakoMm cTakaHe, MO-BallleMy MHEHHUIO,
HaXOJUTCS KoutouaHas cuctema? Ha yeM OCHOBBIBAETCs Ballle IPEAIIOI0KEHNE?

Oxcnepumenmanvhas 3aoava Ne 2. Bam BeimanbsipacTBophbl anetara ceunia Pb(CH3;COO), u nomuaa xamus Ki,
HITaTUB C MpOOMpKaMH, CHUPTOBAasl ropesika, Npodupkoaepxarens. B mpobupky naneiite 2 mu pactBopa Kl
(BicoTOM 2 cMm) m 3arem mpuieiite 2 mu pactBopa Pb(CH3COO), . O6pasyercs »xentelii ocamok. Harpeiite
OpOOUPKY 10 PaCTBOPEHHUS OCaJKa. 3aTEM OXJAJAUTE MPOOUPKY OKOJO 2-3 MUH M MOMEIIAEM B COCYJ C XOJOJHOMN

neasHOM Bomoit. Uto HabmogaeTe? YTo MpOMCXOAUT MPU BCTPSIXUBAHUU TPOOUPKU?
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Wtak, BBl TOJBKO YTO OOHAPYXKWIH PA3IMUME MEXKIYy HCTUHHBIMH PACTBOPAMU W KOJUIOMTHBIMH PACTBOPAMHU.
Brocneanux Bel HaOMOAaMM MpOosIBIIEHUE onTUYecKUX d3hdextoB: «dpdext Tunmans» (3kcr. 3aa. Nel) u «siBieHue
UCKpSIIMXCS cI0eB» (3KcI. 3a1.Ne2).
Bormpoc: Kak goka3ath, 4T0 MBUIBHBIN pacTBOp siBNIsieTC KoymonaHou cucteMoit? (Ilo paccesHuio cBeta B pacTBope
-konyc Tunmamns).
UTO mpOMCXOUT €CIM B MBUIBHBIA PacTBOp 100aBUTH MoBapeHHYIO conb? (IIpo3padnbiii mpexae pacTBOp pPe3Ko
MYTHEET, 00pa3yloTCsl KPYIMHbIE XJIOMbA). 3HAKOMCTBO C SBJICHUSIMH KOATYJISIIIUU U BhICAIUBAHMUS.
llpoexmnas 3a0aua Ne 1.]IBa yueHUKa MPUTOTOBUIIM CMECh M3 PACTUTEIHLHOIO Macjia U BOJAbI: J0OABUB MOJOBUHY
yalHOU J10XKH Macyia B 200 mu1 Boapl. OIMH W3 HUX YTBEPKIAET, UTO MOJYUYECHHAs CMECh SABJISETCS KOJUIOWIHBIM
pacTBOpoM, a apyroit 3To otpuiiaetr. Kro npas? CBoil 0TBET WILTIOCTPUPYIHTE CHUMKAMHU Ha MOOMIIBHOM TeleoHe.
(ITpaBbl 00a yuyeHuka. Bce 3aBUCUT OT OCOOCHHOCTEW MPUrOTOBJIEHUS cMecH. Eciu mpocTo pa3memiaTh Macjio B
BOJIe, TO KOHyC TuHaans He HaOmomaeTcs. Ecnu ke akTUBHO B30aiThIBaTh CMECh B TEUEHHE HEKOTOPOT'O BPEMEHH,
TO CMEChb MYyTHEET M B TaKOM pPacTBOPE XOPOIIO BHUAEH KOHYC pPAaCCEIHHOTO CBETa, TO €CTh IMOSBISIOTCS
MEJIKOJIUCTIEPCHBIC YAaCTUIII KaTleJIeK Macia).
BbIBOZ: KOJIOWIHBIE PACTBOPHI MOXKHO OOHApYKHUTh MO omNTHYecKoMy TecTy <«addekt Tunmans», KOTOpbIH
0OHapyKUBAETCs, €CIIU KOJUIOUIHBIC YACTUIIBI HE MPEBBIIIAIOT AXaNa30H HaHOPA3MEPOB.

4.4 Memoowl u cpeocmea IMRUPULECKO20 UCCIE008AHUA.
Ha mpenpiaymux 3aHATHAX BBl BRIMOTHSIM SKCIIEpUMEHTANbHBIC W TIPOCKTHBIC 3amaun. Kak Bbl gymaere, Kakue
METO/IbI UCCJICIOBAHUS BBl UCIIOIB30BAH?

1. HaGmonenue. 2. Dxcnepument. 3. M3mepenue. 4. CpaBHeHHE
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4.5

4.6

BcnomuuTe 3amaHus, TpPOCMOTPUTE CBOM 3alMCH UM MPOKOMMEHTHPYWTE WX C TOYKH 3PEHHUS HCIOJIb30BAHHBIX
METOJIOB HccaeaoBaHus. YeM BbI MOJIb30BAIMCH, YTOOBI PEIIUTH ITOCTABJICHHYIO MIEpe] BaMU Po0IeMy.

llpoexmnas 3adaua Ne 1. Haiigute, yeMy paBHa IUIOTHOCTh aTIOMUHUEBOW (OJBIM M MEIHON WU CTalbHOU
0OJIBaHKM HEMpPaBWIbHON (DOPMBI, KOTOPHIE JIEKAT Ha Balux croiax. et odcyxeHue.

JIOJKHBI IPEIJIOKUTD TUTAH PEIICHUs ATOW 3aJja4M, ONPEJCIUTh Kakue HEOOX0 UMbl U3MEPUTEIbHBIE TPUOOPHI ISt
pEILICHUS 3TOU 3aJa4u.

CpaBHUTH HalJIEHHOE 3HAYEHUE IJIOTHOCTH aJTFOMUHUS, ME/IU WIH CTAIU CO CIIPABOYHOW BETUYMHOM.

Kak cmeneny uzmenvuennocmu eausem Ha 00uwgyro naowiadsv conpukacaouwjuxca yacmuy. OObeMHbBIE B3PbIBbI
Ha MyKOMOJIBHOM 3aBOJI€, APEBECHO-CTPYKEUHOM Npeanpustuu.llouemy Henb3sa UCTIONb30BaTh OEH3HUH TSl PO3KUATa
IpoB. BCIOMHUTB «4YTO TaKoe IUIOIIA b, «EAUHULIBI U3MEPEHUS TUIOIIAIN.

llpoexmnas 3aoaua Ne 1. Y Bac Ha cTonax HaxoAsTcs JuO0 kyOuk PyOuka, mubo MalieHbKas ylakoBKa caxapa-
padunana. Haligure miomanp 1enoro Kyoruka u o0IIyro miomaas 9 Maibix KyOUKOB, U3 KOTOPBIX COCTOUT OOJIBIIIOMN
KyOHWK; WIM 1IeJION yMaKkOBKH caxapa M OOILYIO IJIOIIA/lb BCEX KyCOUKOB caxapa B ynakoBke. CpaBHHUTE 3HAUEHUS
TJIOIIAIM 1IeJI0M (PUTYphl M CyMMapHO miomaau ee yacteil? Kakyro 3akoHOMEpPHOCTh Mbl MOKEM HaOII0AaTh?
Hanooovexmuvl u 00ycnoeneHHOCmb ux YHUKAAbHBIX CE0UCHE PE3KUM YyeeaudeHuem njiouiaou noeepxHocmu
yacmuy: HAHOYACTHIIHI, HAHOIJICHKH, HAHOBOJOKHA, HAHOTPYOKW, HAHOIIAPUKH, JACHAPUMEPHI, IIECOJIHTHI,
KBaHTOBbIE TOUKH.

IIpoexmmnas 3a0aua Ne 2. Yxo nocst umeet aiauny 12-13 mwm, a yactuna maraerura Fe304 — 20 aM. YBenuubTe ux B
1 mummmapn pa3. C kakuMu OObEKTaMU BbI Tenepb Oynere ux cpaBHuBaTh? Kakue ¢u3nueckue BEIUYUHBI

HW3MEHSIOTCS MPU U3MEHEHUH JTUHEMHBIX pa3MepoB?
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IIpoexmuas 3aoaua Ne 3. Ckonbko nuctoB Oymaru A4 BoineTt B crakan oobemom 100 mu?

Kasxxnoii rpynme BblIaHbl JUCTBI OymMaru A4 u xumudeckue ctakanbl oobemMoM 100 mut. Kaknas rpynmna umier oTBeT
Ha 3TOT BOIIPOC.

[IpensiaraeM momolIib: COMHUTE JIUCTHI B KOMOK. CKOJIbKO KOMKOB OyMaru BOIUIO B OJIMH CTaKaH?

Halinute mnomans oTaenbHOro jucta A4 u mioiaas MOBEPXHOCTH XMMHUYECKOro cTakaHa. Haiinure cymmapHyto
IJIOMIAh KOMKOB OyMaru, HaxXOoISIIUXCsl B CTaKaHe?

JlenaroT BBIBOJI: OHA OKa3aJlaCh 3HAYMUTEIHLHO OOJIBIIIE TJIOMIAU TOBEPXHOCTH CTaKaHa.

Kakum 00pa3oM Mbl yBETUYWIM CyYMMapHYIO IUIOIIA/lb MOBEPXHOCTH OyMaru? (YMeEHbIIEHHEM 00beMa OJHOrO

JIMCTA)

4.7 Hanooovexkmul u 05yCJ106Jl€HH00mb UX YHUKA/IbHbIX ceoicme PE3KUM yeéeluieHuem nﬂomadu noeepxnocmu

yacmuy. HAHOYACTUIIBI, HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKW, HAHOUIAPWKH, JICHIPUMEPHI, IICOJHTHI,
KBAaHTOBBIC TOYKH.

llpoexmnas 3a0aua Ne 4.Haitagute miomiaab CBOCM 4epemHO KOpPOOKHU M CPaBHUTE €€ C IUIONIAJbI0 MOBEPXHOCTH
GOJIBIINX MOMYIIAPHIL M YeperTHOi KopoOKkH, ecin S(kopa 6.1.) = 2500 cm® . S(u.x)=4nr?/2, roe r=C/2x.

OObsicHeHue: O0bIIas TUIOIIAAb OONBIINUX MOTYIIAPUNA OOBIACHICTCS HATMYUEM MHOTOYUCIICHHBIX CKJIA/IOK.
Oxcnepumenmanviasn 3aoaua. Ha cromax HaxomsATCs — CTalibHAs KHOTKA, JKEIE3HBIH TBO3Mb, KyCOYEK MEIHOM
IIPOBOJIOKH, MEJIHAs CKpEIKa, TPaHyJIbl aTIOMUHUS U IIUHKA, IITATUB C MPOOUpKaMu, cojisiHas kuciota. [lomectrre
MPEIIOKEHHBIC TeJla Ha JTHO MPOOUPOK M J00aBHTE 3aT€M COJSHYIO KUCIOTY (BBICOTA CTOI0A KUIAKOCTH MPUMEPHO
1,5¢cm).

OnummTe, 4TO BbI HAOMIOAAETe B KAXKI0M U3 IPOOHPOK.

21



3HAKOMCTBO C QJICKTPOXUMHUUCCKUM PAIOM HaprDKeHI/Iﬁ MCTAJIJIIOB.

Hassanue o0nexTa HazBanue Yrto HaOIIO1aEM
MeTajja, u3
KOTOpOTO

cejiad 00BbEKT

JleBee wn
npaBee
OTHOCHUTEIHLHO

H, B 71/xum

pany

BriBOZI: C KUCIIOTOM B3aUMOAEUCTBYIOT METALIBL: ..........

C KUCJIOTON HE B3aUMOJICUCTBYIOT METAILJIBI: ........

- 3aganue no yueOHuky M.A. AXMeToBa: 03HAaKOMBTECh C TEKCTOM Ha c. 13.

- C KakuM BbI CTOJIKHYJIUCH MTpoTHBOpeureM? Meap 1 cepeOdpo B HAHOCOCTOSHUSXCIIOCOOHBI B3aUMOJIEHCTBOBATH C

KHUCJIOTaMHU. Y BEINUCHHUE jIomaan IMOBCPXHOCTH PCArvpyIOMIUX 4YaCTUIl BJIMACT HC TOJBKO Ha CKOPOCTb PCAKIIMHU

(0OBEeMHBIE B3PBIBBI), HO U HA XapaKTEp XUMUYECKUX CBOMCTB.

[TpoekT «B mouckax KOJIOUIHBIX PACTBOPOB)
5. XuMus Ha CTPaKe 310POBbSI.
5.1 Hoo. Boszzouka iiooa. Hoo uz anmexu.

HpaKmuquKaﬂ yacmo.

H3roToBienne Moaen MOJIEKYIIBI Homa. DIeKTpoHHas, rpaduyeckas popmya Hoja

[TpoekT «OOHapykeHHue KpaxMasa B IPOIYKTaX MUTAHUS.

5.2 «Mapzanuoeka». Ilepmanzanam kanus. Maprasel| ¥ €ro CTEIICHU OKUCIIEHUS
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IIpakmuueckas uacme.
OmnpeneneHrue MacCoOBOM J10JIM KUCIOPO/ia B MOJIEKYJIe IepMaHraHaTa Kajusl.
PacuyeT 0OTHOCUTENBHON IIJIOTHOCTU KUCIOPOAA IO BO3IYXY.
COopka npudopa J1si HOTyUYEHUs KUCIOPO1a METOJOM BHITECHEHHUS BO3/1yXa.
DKCIepUMEHT: cOOpKa Mmpubopa AJis pa3ioKeHUs IepMaHraHata Kaiausi. KauecTBeHHas peakiysi Ha KUCIOPO/I.
[[BeTHBIC peakIuy C IepMaHraHaTOM KaJus (Harp., IepMaHraHaT Kainus U Cyab(UT HATpus, Jp.)
5.3 Ilepexucwo 6o0opooa. Ceoiicmea u npumerHeHue nepokcuoa 6000pooa. CTeneHb OKUCICHUS KUCIOpoaa B MOJIEKYJIe
MEepPOKCHUa BOJIOPOA.
Peaknus pa3noxeHus nepokcuaa Bogopoa. Kak npoBectr S3KCIepuMEHT.
Karanuzatopsl. Oxcng mapranua (1V), pepmenT karanaza — KaTaau3aTopbl peakliuy pa3ioKeHHUs.
lIpakmuueckas uacme.
Oxcun mapranma (1V): nanucats GopMysy BelecTBa U ONMPENCTUTh CTEIIEHb OKUCIICHUS.
Tpu npoOUpKH, B KAXKI0H HAXOJUTCSA HECKOJIBKO MIJI allTeYHOM MEpEeKucu Bojopoaa. Bo BTopyto U TpeTbio NpoOupKu
MIOMECTUTE COOTBETCTBEHHO OKcHl Maprania (1V) (Ha KoHuMKe mInartens) ¥ CBeKeHaTepThld KapTodenb (Ha KOHUMKE

HITIATENs ).

Howmep npobupku | Uto nodaBuiu Uro Habmrogaem

Hanucate ypaBHeHUE peakiiuu ¢ 0003HAYEHUSIMU YCIIOBU €€ TPOTEKaHUsl.
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[Tpoucxoaut nu peakius B nepoil npodupke? Ilpemnoxure mpubop s MONy4YeHHUS BOAOPOAA MPH Pa3loKEHUU

MIePOKCHJIa BOJIOPO/IA.

5.4 Auemuncanuyunosas kucioma. Ackopounoeaa kucaoma. KuciotHocTs cpenbl.pH — HHIUKAaTOpbl CBOMMH

pPYKaMH.

HpakmuquKaﬂ yacmeo.

Onucanve Gpu3nueckux CBOUCTB. [IpuroTOBICHME PacTBOPOB

AlETWICATMIIMIIOBOM M aCKOPOUHOBOM KHCJIOT.

JeiicTBue nuaukatopos ((penondrarenHa, 1akMyca 1 METUIIOPAHIkKa) Ha KX PACTBOPHI.

VHJIMKATOPbI AneTuincanuuioBas AcKopOMHOBasi KHCIIOTa
KHCJIOTA

®denondranent

Jlakmyc

METHJIOPAHK

[IpuroroBienue oTBapa KpacHou kamyctbl. Habmoienne n3MeHeHus 1BeTa 0TBapa B pa3HBIX pacTBopax (yKCycHas,

JJMMOHHAa, aCKOp6I/IHOBaH KHCJIOTBI, IMOBApCHHAA COJIb, 'a3MPOBAHHAA BOJA, H&Hl&TBIpHBIﬁ CIIMPT, IIUIICBAsA COAA,

pPacTBOP MbLJIa U CTUPATILHOTO TIOPOIIIKA).

B3aumopeiicTBue ackopOMHOBOM KHUCIOTHI ¢ HomoM. Bompoc: fj1s Kakux 1efielt MOYKHO MCIOJIb30BaTh ATy PEaKIU0?

(n1s oOHApY)KEHUST ACKOPOUHOBOM KUCIOTHI B MPOAYKTAX MUTAHUS).

1 pearent 2 peareHr Yro mwnHabmomaeM TIpu UX
aCKOpOMHOBAs 15(V)I B3aMMO/ICICTBUH

KHCJIOTa

dusnyeckue dusznyeckue
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CBOICTBA;

CBOWCTBA: .........

9.5 «3enenka» unu opuniuanmossiii 3enenstii. 1{BeT nopomkooOpa3HOro OpUILIMAHTOBOTO 3eneHoro. [IpakTudeckoe

3HA4YCHUC U ITOJIYYCHHC.

Hpakmuuecmﬂ yacmeo.

dusznyeckue CBOMCTBA 6pI/IJIJ]I/IaHTOBOFO 3CJICHOI'O

Kak poxaszaTh MOJIMHHOCTH OpPUIITMAHTOBOrO 3eiieHOro. [lpoBeleHHe MOciaeAoBaTEIbHBIX pPEaKIUil B OJHOU

poOupKe ¢ OPUITTMAHTOBBIM 3€JIE€HBIM: BHadajie B MPOOUPKY AO0OABUTHh KOHIIEHTPUPOBAHHOM COJSHOM KUCIOTHI, a

3areM pactBopa menoun NaOH. Odopmnenue paboThl MO CBOEMY YCMOTPEHHIO. 3aTeM OOCYIUTh: Kak

3aUKCUPOBAIN PE3YJIbTAThI SKCIIEPUMEHTA (M3MEHEHUE 1IBETA, BHIMAJACHUE OCAKa).
[TpoekT «MOXHO JT1 UCTIOJIb30BaTh OPUIIMAHTOBBIN 3€JIEHBIM KaK MHIUKATOP KUCIOTHOCTH CPEIbI»

5.6 «MblLno uydecroe: X031UCTBEHHOE U TyaJIeTHOE, )KUJIKOE U TBEPJIOE.

Hpakmuqecmﬂ yacmeo.

JlelicTBUE TaKMyca Ha pacTBOP MbLja, pACTBOP CTUPAIILHOIO MOPOIIKA

(m0Ka3aTeNbCTBO IIETOYHOTO XapakKTepa MOIIIMX CpeAcTB). M3ydeHue STUKETOK TBEPAOTO M >KUJKOTO MbLIa

(paznuyue B XUMHUUYECKOM cocTaBe). PacTBOpeHHe Mblla B )KECTKON U AUCTUIUTMpOBaHHOM Boae. Dddext Tunmans.

[Ipoekt «MpbImoOBapeHue»

6. XuMus MUAIHA

6.1 Caxap, kpaxman, yennionoza — poocmeeHHUKU 27110KO3bl.
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Yro takoe auaber. [ MMKeMUYeCKUi MHIEKC IPOAYKTOB MUTaHUsI. XHUMHUYECKUE MOJCIACTUTENN U UX KOBAPCTRBO.
lIpaxmuueckas yacmeo.
Omnpenenenre NPOAYKTOB C BEICOKUM INIMKEMHUYECKUM MHACKCOM (paboTa ¢ TabmuIei).
OmnpenensemM MoACIaCTUTENHU: acapTam, copour .... (Pabora ¢ rTukeTkamu.
OnbIT: B3aUMOJIEHCTBUE TIIIOKO3bI € TUapokcuaoM Meau (1), cBekenpuroToBIIEHHBIM.
HccnenoBanne W3MEHEHMS COAEpKAHUS TJIIOKO3bI B KPOBH IIOCIE cOamaHcUpoBaHHOTO obOena W TocIe
ynotpeosenus gactdyia: KHPUEIIKOB,YUTICOB, CIAIKUX Fa3UPOBAHHBIX HAITUTKOB.
6.2 Antomunuii: eenuxuit u yxcacusii. Ilouemy He cieayeT TOJB30BAThCS ATOMUHHUEBOW Tmocymoi? ComepHHK
kanblusg. Ocreonopo3. MeTanibl KOHCEpBHOM OaHKH.
IIpakmuueckas paboma.
CBoiicTBa aJIIOMUHMS U 00JIACTH MPUMEHEHUSI aJTIOMUHHUSI Ha OCHOBAHMHM €ro CBOMCTB (moBTOpeHue). CocTaBUTh
TaOJINILY, KJIACTEP UITU CXEMY.
[IpoBeneHre XUMHUYECKUX PEAKIINI, XapaKTEePU3YIOIMKUX aM(POTEPHBIE CBOMCTBA COSTUHEHHUIN aTFOMUHMSL.
OnbiT 1. ATFIOMUHUY U COJIIHAsA KUCITIOTA.
OmnpiT 2. Xiopuj alrOMAHUS U THAPOKCHU HATPHS
Omnpbit 3. ['mapokcua ATFOMUHUS M COJISTHASI KUCJIOTA

OnbiT 4. I'mapokcul antOMUHUS U TUAPOKCU]] HATPUS

Ha3Banue onpita | UTo Habm01aeM YpaBHEHUE XUMHUECKOW pEeaKIuU

BuiBOg: ...t
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[Tpoekt «Ee BenmuecTBO — KOHCEpBHAsI 0aHKA: SKCIIEPUMEHTAIBHOE ONPEACICHUE METAIIIOBY.
6.3 Ykcycnaa kucnoma. CTonoBblil YKCYC, YKCYCHAsl 3CCEHLIUS, JIEAsIHAsI YKCYCHAsl KUCJIOTa: B ueM pa3Huua. ColicTBa
YKCYCHOM KUCIIOTHI U €€ MpuMeHeHne. OU3N0TOTUIECKOE BO3ICMCTBUE KUCIIOTHI.
IIpaxmuueckas paboma.
CocraBieHre NOHATUHHOM CXEMBIL: «UTO s 3Hat0 00 YKCYCHOM KHCIIOTe»  (MHIMBHUIYaJIbHO, THMOO0 B TPYIIIE).
Pacuer koHUEHTpaly KUCIOThI IPU €€ pa30aBICHUN.
KuCII0THOCTB pacTBOPOB MUILEBOM COMIBI M YKCYCHOM KHCIIOTBI.
["amenue nueBon coapl YKCYCHOM KACIOTOW: TPU3HAKA XUMHYECKON
peakuuu (BbIIEICHUE Ta3a, PE3KOE YBEIMUEHHE 00beMa peaKIIMOHHOM cMech). [1oBTOpUTH peakuio raneHust Coabl
C HCHOJb30BAaHMEM MWHJUKATOpa (Hamp., OTBapa KPAacHOKOYAHHOM KamycTbl). Jlisg yero HeoOXOAuMo ObLIO
MIPUMEHECHUE UHIUKATOpa?
OOpaTuTh BHUMaHHE, YTO BBIJICJICHHUE I'a3a YaCTO COMPOBOKIACTCS
yBEJIMYEHHEM 00beMa peakMoHHOM cMecH. Kakue Mephl peaocTOpoKHOCTH
HY’KHO COOJIIOJIaTh MTPU MPOBECHUN TAaKUX PEAKIUN?
6.4 «Conenaa nawa cuznev» (IOBapeHHas COJib, MOTAlll, I[JIyTamMaTr HaTpPHA....... rnayOepoBa CoJib, MEIHBIN
KyIIopoc....... )
IInmesas cona, nuTheBas COMA, KAIBLIMHUPOBAHHAsA COAA, KAYCTUYECKAs COAA: OJMHAKOBBIEC WIIM Pa3HbIC BEILECTBA.
KauecTBeHHBIE pEAKIIUU B XUMHUH.

IIpakmuueckas paboma
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OHpeI[eJ'II/ITBZ KaKO€ N3 BCIICCTB (HI/IHIeBaH CoJa, KayCTU1ICCKas Coaa, KaJIbIIMHUPOBAaHHAsA cona) ABJIAAIOTCA COJIIMUA

yFOJII)HOI?I KHCJIOTEI.

OmneiT 1. JlelicTBUE MHIUKATOPAMM.

OmnpiT 2. [IelicTBUE Ha PACTBOPHI MUIIEBOM U KAYCTUYECKOU COJIbl YKCYCHOM KUCIIOTHI

Hazpanue onsiTa

Yro HaOIIOJaEM

BriBon

BeBOg: ..........

HpOBGI[CHI/Ie OIIBITOB IIOATBCPKAACT, YTO IIHIICBAA COIA, KaJbIIMHHUPOBAHHAA COda — 3TO COJIH ciaboi YFOHBHOﬁ

KHCJIOTBI, 4 KayCTHYCCKasd coaa — paCTBOPUMOC OCHOBAHHC.

O6CYI[I/ITB, KaK OIO0Ka3aThb OIIBITHBIM IIYTCM, YTO IMHUIICBAA COHA SABJIICTCA KHCJION COJIBIO.

6.5 Bpeo numpamoe: mugh unu npaeoa. Ilonb3a HUTPATOB: BaXHEHIHE MUHEPATBbHBIE YAOOPEHHS KaK MCTOYHUK

azota. Kpyrosopot a3zora. [louemy BeHepuHa MyXOJOBKa MOEAAET HACEKOMBIX (TaK OHA BOCHOJHSAET HEIOCTATOK

a30oTa B OOJIOTHCTBIX MeCTaX). HI/ITpaTI)I B KAQUCCTBC ITHIICBBIX KOHCCPBAHTOB. Kakue MMPCBpAICHUA IIPOUCXOLAT C

HUTpaTaMH1 B OpTraHU3ME YCJIOBCKaA. ABOT M €ro CTCIICHU OKHMCJICHUS.

llpaxmuueckas yacme.

Omnpenenenre MacCOBOM JIOJM a30Ta B KaJIMHHOM, HATPUEBOW M aMMOHUIHOM cenuTpe. BbIBoa: kKakoe u3 HUX Oosee

IIEHHOE a30THOE yA00peHue.

[IpoekT «BnusiHue a30THBIX yI0OpEHUI Ha POCT CaXKEHIIEB (pacomy.

/. PaboTa Hag npoekTamMm — S 4

6. Dman evibopa memobl, NOCMAHOBKU Yeau, 3a0ay UCCIe008AHUSL .
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[. Oman evi08udICeHUsI 2UNOMe3ol.

8. DOman nnanuposanus nymu 00CmMudiCeHUs yeael UCCie008amelbCKux (NpoeKmHulx) pabom u 6b100pa HeobX00UMOo20
UHCMPYMEHMAPUS.

9. Oman nposedenus yuebHnoco uccredoanus (NPoekKmHou padomvl) ¢ NPOMENCYMOUHLIM  KOHMPOAEM 34 XOO0OM
BbLINOJIHCHUS U KOPPEKYUell pe3yibmamos.

10.9man ogopmnenus, npedcmasnenus (3awumst) npooyKma npoexmHuou pabomaol

Cnucok MCnoJib3yeMbIX HCTOUHHKOB

Cnucoxk OCHOBHOMH JIMTEpPaTypbl:
1. Xumnueckas sanukiaoneaus. T 1. M., 1988 r.

2.Kyxymkun FO.H. «Xumus Bokpyr Hac», M. Beiciias mkona, 2018 r..
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3. B.W. Ky3nenoB «Xumusi Ha MOpore HOBOTO ThICSUENETHs», «XuMus B mikosne» Ne 1, 2017.

4. AM. KOnun u npyrue. «Xumus s Bacy. M. «Xumusn2002.

Chnucok JUTEPATYPbI MJIA YUYMTEIA:

1.

8.

O.C. I'abpuensn, I'.I'. JIpicoBa «HacTonbHas KHUTA yuuTens Xumuny. , poda, 2017.

2. Amux6epona JI.YO. 3anumarenpHas xumus. Kaura pis yuanuxcs, yautenent u poauteneit. M.: ACT-ITPECC, 2017,
3. K.A. MakapoB «Xumus u 310poBbe». M. «I[Ipocsemienue».2005.

4,
3)
6
7

1O.H. KopoTslimieBa « XMMHUYECKUE CAJTOHBI KPACOTh». «XUMUs B mikosne». Ne 1. 2005 r.

. Ckypuxun .M., HeuaeB A.Il. Bce o nuie ¢ Toukn 3peHust xumuka. Crnpas.uznanue. M.:Beicmas mkouta, 2009
. AxmeroB M. A., 3oposa E.}O. O0yueHrne XMMuM Kak NpoUEeCcC pa3BUTHS

. TIO3HaBaTeNbHBIX cTpaTeruil yuammxcs [Tekcr]/ AxmeroB M. A., 3opoBa E.}O.// Hayka u mkona.- 2015.- No 2.-

C.81-87
JlazapeB B. C. IlpoekTHass nesiTeIbHOCTh B IIKOJE: HEUCHOIb3yeMble BO3MOXKHOCTH [Tekcr]/ Jlazapes B. C.

//Bomipocer obpazoBanus. — 2015.- Ne 3.-C. 292-307.
Bopormnios A. [IpoekTHas 3agada [DnekTpoHHbI pecypc] / Boponmos A. - Xypuan «HavaneHas mkona».- 2007.- No

6. — PexxuMm moctyna: http://nsc.1september.ru/article.php?id=200700608

10.BBeaenune B HaHOTexXHONOTHH. XuMus [Tekct]/ yueOHOe mocobme mist ydamuxcs 10 — 11 kmaccoB/ mon pemakiueit

AxwmeroBa M.A. - CII6: oOpa3zoBaTenbHbIil MEeHTp «Yuactue», OOpa3zoBarenbHbie mpoekThl, 2011 — 108 c. (cepus

Hanomikona)

11.T"a6puensa O.C., OctpoymoB WU.I'. Tlponeneptudeckuii kypc «Ctapt B xumuroy/ ['abpuensa O.C.- Kypnan «Xumus

B mkoJjie».- 2005.- Ne 8.- C. 19-26
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http://nsc.1september.ru/article.php?id=200700608

12.T'ony6 I'.b., Ilepensiruna E.A., UypakoBa O.B. OCHOBBI MpPOEKTHOW AESATENHHOCTH HIKOJbHUKA: METOAUYECKOE

nocoOue o NpenojaBaHuIo Kypcea (¢ UCToNb30BaHUEM TeTpajeil Ha neyaTHoi ocHoBe)/ [lon pengakiueit mpodeccopa

E.f.Korana. - Camapa: M3natenscTBo «YueOHas nurepatypa», N3aarensckuit nom «Demopos». 2006. — 224 c.

Cnucoxk jgureparypsl AJsi 00y4arOLIMXCH:

1.

2
3
4.
3)

B.A. BoiitoBuu «Xumus B 06iTy». M. «3Hanuey». 2000.

«OHUUKIIONEANYECKUH CI0Baph I0HOro xumuka» M. «Ilenaroruka», 2002.

Anux6epona JIL.IO. 3anumarensaas xumusi. Kaura misa yganmxces, yuutened u poaureneit. M.: ACT-TITPECC, 2017;

«Qpynuty, Xumus — M. OO0 «T]] «M3narenbctBo Mup kaurun»», 2018.

Mup xumun. 3anumatenbHbie pacckasbl 0 Xumun. Coct. FO.M.Cmupnos. CII6.: «MuM-Oxkcnpecey, 1995.

KpuTepuaibHasi Ta0IMLA OLEHKH MPOEKTA"

Ipuioxxkenune Nel

Kpurepuii

ba3zoBrlii ypoBeHb

IToBblIILIEHHBIH YPOBEHD

1 6amn

2 Gamra

3 Gamra

4 Oana

5 6aiuIoB

6 6aiuIoB 7 6aiuIoB

8 daiu1oB
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Cnoco0HOCTH K cAaMOCTOSITEILHOMY NPHOOPETEHUIO 3HAHUH U pellleHUI0 MpodieM

Pemenne npobiem

VYuenuk VYuenuk Vdenuk onucan | YueHHK VYuenuk VY4enuk VYueHuk Yyenuk
TOATBEP T 00BICHHUI CHUTYaIHIO U o0ocHOBaI npoaHanusupo | Haspajl chopMyarpoBa | yKazaiu
TIOHUMAaHHE [PUYHUHBL, 10 yKa3aJ CBOH UJIEANBHYIO Ban cutyanuio | HEKOTOPBIC 7 npoGyeMy Ha | HEKOTOpBIE
npoOIIeMBl, KOTOPBIM OH HaMepeHHs (>xemaemyo) W Ha3BaJl 251?1‘;12:;33}1 OCHOBE HOCIIEICTBHS

§ chopMyIHpOBaH | HPUCTYIHI K CHUTYaIHs NPOTHBOPEYHE | o JIETAILHOTO CYIIECTBOBA

E HOH yduTeneM PELICHUIO MEXIY ) TpoGIEeMSL, aHaM3a HUS

§ IpoOIIEMEI, I/IﬂCEUIbHi)I/I " c(l)opuMynMPOB CUTYaIHH 1 | TIpoOIeMBI

S chopMyIHpOBaHH peanbHOMH aHHOU C NPUBEN aHAIN3

2 oif yuuTenaem cUTyauen [IOMOMIBIO MPUYUH ee

E yaTens CYIIECTBOBaHU

3 Pl

=
Yuenuk VY4eHuk ¢ Y4enuk Y4enuk Y4enuk Yyenuk VYyenuk VYyenux
TOATBEP T MOMOIIBIO chopMyaupoBall | cHOPMYIHPOBa | MPEATOKUI o0GocHOBaI MIPEIOKUI HPEIOKIIT
MOHUMaHKE yUUTeNs 3aa4H, J1 LIeJTb IPOeKTa | crocod JIOCTHXXUMOCT | BO3MOJKHBIC CTpaTeruto
LeNIU U 3a7a4 chopMyIHpoBaIl aJICKBaTHBI LIEJIM | HA OCHOBaHHUHU yOenuTbes B b 1IN U CIOCOOBI JOCTHKEHUS

2 MPOEKTa, 3aa4H, MPOEKTa, npoOemsbl, JIOCTHKEHUH Ha3BaJl PUCKU | pEIeHUs e Ha

§ cOpMyIMPOBaH | COOTBETCTBYIOIIN | ONpENEIICHHON C(bOE)My.TII/IpOBa LETH po0IIeMBbI OCHOBE

g HBIX yIHUTEIEM € LIeJIN TIPOEKTa COBMECTHO C HHOH aHaIM3a

% yauTeneM COBMECTHO C IBTEPHATHB

5 yUUTEIEM Bl

=
ITocne [ocne YueHuk VY4eHuk ykazan | Y4eHHK VYyenuk Yyenuk YyeHuk
3aBepIIeHHS 3aBepIICHHS BBICTPOWII B BpeMs, 3a()MKCHPOBall | CIUIAHUPOBAN | TIPEIJIOMNKHI obocHoBal
MPOEKTa yYEHUK | MPOEKTa yUCHUK XPOHOJIOTHYECK | HeoOXoaumoe Ppe3yJbTaThI TEKyIINH JIeUCTBHSA HeoOxoanm
pacckaszai, 4To | ommcan oM JUIst TEKYIIEro KOHTPOJIb C (marwm) B bl€ /IS
OBLITO ceNaHo B | MOCIIEO0BAaTENBHO | MOCTEN0BATENb | BBIOJIHEHHS KOHTPOJIS 32 yueTOM COOTBETCTBHHM C | peaii3aliu
X0J1e paboThI CTh U HOCTH chopMyIHpOBa | COOTBETCTBUE | CHCIU(PHUKU 3a1a4amMu 1 MpoeKTa

o HaJl TPOSKTOM B3aUMOCBSI3b chOopMyJIHPOBaH | HHBIX M JIeSITEeNIbHOCTH | Ha3Bal pecypcsl

= MPEATNPUHSITHIX HbIE COBMECTHO | COBMECTHO C JiesaTesIbHoCTH | (1aroB) HEKOTOpbIe

g JIeUCTBUI C yuuTesiem yuuTenem TUIaHy HEOOXO/IUMBbIC

= JeiicTBus JieficTBuit pecypcsl

[‘:é’ (maru) (1aros)
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@ ITocne Ha srane VYuenuk VYdeHuk ykaszan, | Y4eHUk VYueHuk VYueHuk VY4enuk
% 3aBEpLICHUS TUTAaHUPOBAHUS JIETAILHO KakuM o0pa3oM | omucal 000CHOBaHO copMyIupoBa | CIIaHHPOBA
E MPOEKTa YYEHUK | YYCHUK OIHCall onucan OH IJIAaHUPYET XapaKTepUCTH | Ha3Bal b} b}
5 onucan HPOJYKT, XapaKTEepUCTUK | UCIIOJIb30BAThH KU MPOAYKTA, | NOTCHIHMAJbH | PEKOMEHIALUH | MPOJBIKEHU
3 MOTy4CHHBINA KOTOPBII U TIPOZTYKTA, MPOIYKT C y4eToM BIX 1o € WIN yKa3zal
% HIPOIYKT MpeArnoaaraeT Ba)KHBIE JUISl €TO 3apaHee MOTpeOUTENE | WCHONB30BAHM | TPAHUIIBI
8 ?) MOIYyYUTh WCTIONIb30BaHMS 3aJaHHbBIX it 1 obmactu 10 HCTIONB30Ba
§ % KpPHUTEPHEB UCTIONB30BaH | IOJyIEHHOTO HUS
g E OLICHKH usl IPOYKTa | MPOAYKTa MIPOyKTa
& é IPOAYKTa JPYTUMHA
Y4eHuk Y4eHuk Yuenuk YyeHuk ykazan, | Y4eHHUK VYyenuk Y4enuk npu YyeHuk
yYKa3blBa€T  Ha | yKa3bIBaecT HA BBIICIIWIL U3 Kakas caMoCTOsATeNb | opraHu3oBan | IVTAHUPOBAHMM | camocTosATEN
OTCYTCTBHE OTCYTCTBHE 0003Ha4YEHHBIX | MHQOPMALKSA [0 | HO Ha3BaJ TIOUCK pabotbi BHO U
uHdopmanuu, KOHKPETHON yuuTeneM TOMY W BU/IBI nHdopmanuu iif;g:i o apryMEHTHD
)
BO BpeMsi | HHpOpMaIUH BO BOIIPOCOB TSI HHOMY HCTOYHUKOB, B KOTOPBIM OBaHO
BBITIOJTHEHHS BpeMms W3y4eHUs, Te, BOIIPOCY, U3 KOTOPBIX COOTBETCTBUN | geoGXO0IHMMO TPUHSLT
)QE TOTO JEWCTBHS, | OOCYXKICHHUS C nHpopmanmen MIOCTAaBICHHOMY | OH IUIAaHUPYET | C IUTAHOM HOJTy4HTh pelIeHue o
= = JUIT  KOTOPOTO | PYKOBOAUTEIEM 110 KOTOPBIM HE | yYHTEJIeM WIIN MOJYyYHUTh pabor 1o CBCIICHUS U3 3aBEpILICHIH
S =4
& g JTa o01mIero raHa oOiamaer. CaMOCTOSTENIFH | WHPOPMALUIO, | MPOEKTY HECKOIBKUX JTama coopa
=4 g nHpopmanus JIeSITeIIbHOCTH B 0, HeOOXOMMa | PEeKOMEHI0Ba MCTOIHHIKOB nHpopMann
= z HeoOxonnma, paMKax IpOeKTa, JUIst HHYIO n
s 5 3ajaBas 3aJaBasi BOIPOCHI BBITIOJTHEHHS yuuTeneM
5’2 g BOTIPOCHI MIPOEKTa
A =
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YyeHuk VYdeHuk U3noxun | Y4eHuK Ha3Bal | YYEHHUK VYuenuk VYueHuk Y4enuk Y4eHuk
U3JI05KUTL Te parMeHTHI HECOBIIAJICHUA B | UHTEPIPETUPOB | yKas3as Ha IIpUBEIL peansoBal TIPEATIOKUIT
TIOJTyYEHHYIO TIOJTyYEeHHOH CBEJIEHUSX, aJl TIONTYYEHHYIO | BBIXOJISIIME obbsicHerne, | NPCVIOKCHHBIH | C1Iocob
yuuTenem paspeleHus
nHdopmanuio nndopmanuu, cojepkamuxcs | mHGopManuio B | u3 odmero KacaroIeecs
croco6 HNPOTUBOPEY
KOTOpBIE B MICTOYHHKAX KOHTEKCTE psina nnn JTAaHHBIX paspereHus S
5 OKa3aJlich uHpopMaLuH, cofiepKaHuA npotuBopeda | (cBeneHuil), POTHBOPEUHs | IPOBEPKH
g HOBBIMH ISl HETO | NMPEJIOKECHHBIX | NMPOEKTa mue apyr BBIXOASIINX WM IIPOBEPKH | JOCTOBEPHOC
é WJIK 3a7a71 YUHTEIIEM. npyry u3 obuiero MOCTOBEPHOCTU | TH
5}
€ BOIIPOCHI Ha CBEJICHUSI. psina, uiu HH(bOpMALIH uH(bopMALH
= MOHUMaHHE 0oOHapyXeHH 1
<
= BIX
¥ MIPOTUBOPEUH
S p P
& i
o
YEHUK YEHHK MPUBEIT YEHUK YEeHUK cJIeran YEHUK YEHUK YEHUK chenan | YueHHK
v v v % v % % Y
BOCIIPOM3BEI MIPUMED, MPEIIOXKUT UIH | BBIBOJ CICJIAl BBIBOX | BBICTPOWUI B | BBIBOJ Ha | moareepaun
apryMEHTALMIO | TMOATBEPKAAIOIM | IIPEIIPUHSII (IpUCOeTMHIIIC (pECOeMHIIT | COOCTBEHHOM | OCHOBE BBIBOJ
. . csi K BBIBOAY) | JIOTHKE KPUTHYECKOTO
Y BEIBO/I, 1 BBEIBOJI, JEUCTBHSA TI0 s K BBIBOJY) Ha COOCTBEHHO
. Ha OCHOBE | COBOKYIHOCT | aHanM3a .
2 CoJIeprKaliecss | 3aMMCTBOBAHHBIH | IPOEKTY, OCHOBE MOy deHHO b pasHBIX  Touek | B
X B M3Y4YEHHOM W3 HCTOYHHKA OCHOBBIBAsICh Ha | MOJyYCHHOU MHQOPMALMK | ApryMEHTOB, | 3peHus wiu | ApryMeHTany
% HUCTOYHHKE I/IH(i)OpMaI_II/II/I HOHy‘ICHHOP’I I/IHq)OpMaL[I/II/I nu u MpUBEJI MOJTBEpKIa COIIOCTAaBJICHUS uel Wi
=] o
« nHpopManuu nHpopmanuu MPUBEI XOTS ObI | HECKOJILKO IOIIUX BBIBOJL | MEPBUYHOM ¥ | caMOCTOSATEN
& .
= OJMH apryment | @PTYMEHTOB BTOPUYIHON BHO
& WIN  JTAaHHBIX nHdopmanuy, MOy HeHHBI
=3 hinic ero
g MU
2 TIOATBEPXKJICH
o JIAHHBIMH.
S nusi
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= Yyenuk B pabore u B Yyenuk Ommbxu
=
= MPOJIEMOHCTPUPO OTBETax Ha MPOJIEMOHCTP OTCYTCTBYIO
= BaJl MOHUMAaHHE BOTIPOCHI I10 HpOBAI T
:_: COJIepKaHUs COJICPIKAHHUIO cBOOOIHOE
& BBITIOJTHEHHOH paboThl BIIaJICHHC
2]
= paboThI OTCYTCTBYIOT MIPEeIMETOM
g E rpyOble OIMMOKK | MPOEKTHOI
j g eI TCIILHOCTH

2
g 5
= =
= &R
s X
2
2z
£ 8
= g
g £
=)
O =
v Yuenuk YueHuk Ha3Bal VYueHuk Ha3Basm | YUeHHMK Ha3Bajd | YUYEHHK Yuenuk VYuenuk Yuenux
g BBICKa3aJl CBOE | TPYJHOCTH, C CHJIbHBIE crnabble TPUBE TIPEIIOKIIT apryMEeHTHpOBa | MPOaHaIHU3U
= BIICYATIICHUEC OT | KOTOPHIMH OH CTOPOHBI CTOPOHBI MPUYHHBL cnoco6(bl) J1 BO3MOXKHOCTH | POBaJ
= paboTsI HaJl | CTOJIKHYJICS pH paboThl Hax paboThl Hax YCIIEXOB U NPEOJIONIEHHs] | MCHOJNB30BaTh | PE3yJIbTAThI
> .
g TIPOEKTOM pabote Hax MIPOSKTOM MIPOCKTOM HeyIad TpYAHOCTEH OCBOCHHEIC B paboTe! Hax

MIPOCKTOM (TpymHOCTEH) | (M30EeKaHUSL Xoze MIPOEKTOM C
B paboTe Haj | Heymad), C MIPOSKTHOM TOYKH

2 TIPOEKTOM KOTOPBIMH OH | pabOTHI 3peHUS
g CTOJKHYJICS YMCHUS B JKU3HCHHBIX
=
= npu pabore JPYTUX BUAAX TUIAHOB Ha
g Hajl JIeSTeNbHOCTH | Oymylee

bl
= = IIPOEKTOM
-
& S
S 5
O =
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Yyenuk Y4eHUK W3TI0XKWI | YUEHUK Yyenux Yyenuk Yyenux Yyenux Yyenuk
H3ITOXKUI BOIPOC C | MBIOXHI TEMY, | U3MOKMWIT TEMY, | H3TIOKII MOCTABHJI H3II0XKHIT npeCTaBHII
BOIPOC ¢ | cobmoaeHneM BKJTFOYAOLIY O BKIIOYAIOLIYIO | TEMY, 1esb BOIIPOC, uHbOpMALH
= coOI0IcHIEM HOPM HECKOJIBKO HECKOJIBKO HUMEIOIIYIO MHCHMEHHON | CAMOCTOSITENBH | 10 B hopMe U
E = HOPM odopmireHns BOIIPOCOB ¢ | BOIpOCOB C | CIIOXHYIO KOMMYHHKAILl | O IPEIIONKUI Ha
% E odopmiteHns TEeKCTa vn co0roaeHneM coOroaeHreM CTPYKTYpY H UH 1 CTPYKTYPY HOCHTETIE,
2 5 = TEKCTa, BCIIOMOTaTEIbHOM | HOPM M IIPaBHJ | HOPM W IPaBWII | IPAMOTHO OIIpeIeITHIT TEKCTa B aJIeKBaTHBIX
8 E 2 3aJaHHBIX rpaduxm, odopmireHns odopmireHHs UCIIONB30BAJI | JKaHP TEKCTa. | COOTBETCTBUM C | LICIH
E e E o0pasuomM 3aJaHHBIX TEeKCTa TEeKCTa U | BCIIOMOTAaTelb HOpMaMH KOMMYHHKAII
g E = o6pasroM BCIIOMOTATEbH | HbIC CPE/CTBA, KaHpa uu
£ = % o  rpaduxu,
E_ E’ = 3aJaHHBIX
2 2 2 obpaszom
O = =
Yuenuk Yyenux Y4enuk VYuenue VYuenuk VYuenuk VYuenuk Yuenux
BBICTPOMJI CBOKO | BBICTPOHJI CBOTO CaMOCTOSITCIIBH | MCTIOJIb30Ba a/ICKBATHO CaMOCTOSITEIIb | PeaTH30Ba CaMOCTOSITE
= peds B pedn B 0 TIOATOTOBHIT pasIuvHbIC HCIIONB30Bal | HO JIOTHYECKUE BHO
E COOTBETCTBHHU C | COOTBETCTBUH C IIaH BepOaNIbHEIC HeBepOalbHbl | MCIOJB30BAN | WU peanu3oBan
= HOpMaMH HOpMaMH BBICTYIUICHHSI U | CPEACTBa € cpeacTBa HeBepOaNbHbl | PUTOPHYECKUE | JIOTHYCCKHE
2 Ef 5 pycckoro PYCCKOToO si3bIKa, | coOmopman KOMMYHHKALUH | HJIH € cpeacTBa NpUEMBI, I
8 E s SA3BIKA, obpaniasch K HOPMBbI HOJATOTOBJICHH | WA NPEIUIOKEHHBIE | PUTOPHUYECK
E & E o0paniasch K IIaHy, myOIMYHO bIC HArJISMHBIE | IPAMOTHO yUHUTENIEeM He IpHEMBI
2 E é TEKCTY, COCTaBIICHHOMY C | PEYH U MaTepHuaisl, MIOATOTOBJICH
= = e COCTaBICHHOMY | MOMOIIBIO permaMeHT MPEUTOKEHHBI | HBIC
E_ ? § C IIOMOIIBIO YUuUTEIA € YyUUTeCJIEM HarjsiaHbIC
2 2 5 YUUTENS Marepualbl
O g
Conep:xaTesibHOe OMUCAHNE KAMKIOT0 KPUTEPUsi
Kpurepuii YpoBHH CPOPMUPOBAHHOCTH HABBIKOB NPOEKTHOM AeATEIbHOCTH
Ba3zoBbIit IloBbIICHHBIH
Camocro- Pabora B 11€710M CBHIETENBCTBYET O CIOCOOHOCTH PaboTa B 11e710M CBHIETENBCTBYET O CIIOCOOHOCTH CAMOCTOSTENILHO CTaBUTH MTPOOIEMY 1
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ATeJbHOE
npuoope-

TeHHe 3HAHUH

CaMOCTOSITETIFHO C OMOPOH HAa TTOMOIIb PYKOBOJIUTENS CTABUTH
po0OJieMy U HaXOAUTh MyTH €€ PemIeH s ; MPOJEMOHCTPHUPOBaHa

CITOCOOHOCTH MMPHOOpPETaTh HOBBIC 3HAHMS W/VIIH OCBAaUBAThH

HaXOAWTh MyTH €€ PelIeHus; MPOJIEMOHCTPHPOBAHO CBOOOHOE BiIaIEeHUE JIOTHIECKUMU
OTIepaIsIMI, HaBBIKAMH KPUTHYECKOTO MBITIICHIS, YMEHUE CAMOCTOATEIHHO MBICIIHTS;

MIPOICMOHCTPHPOBAHA CIIOCOOHOCTH Ha ATOW OCHOBE NMPHOOPETaTh HOBBIC 3HAHUS W/HITH

U peleHue HOBBIE CIIOCOOBI IEHCTBUH, JOCTUraTh OoJIee rIyOOKOro OCBamMBaTh HOBBIE CTIOCOOBI JEMCTBHMN, TOCTUTATh OOJIee TITyOOKOTO TOHUMAHHS
npoodJiem MOHUMAaHUS U3y4E€HHOTO poOIIeMbI
3nanue IIpoaemMoHCTpHPOBAaHO MOHIMAaHKE COJIEpKaHMsI BRIOTHeHHO# | [IpogemMoHCTprpoBaHO CBOOOAHOE BIIAJCHHUE IPEIMETOM IMPOCKTHOH IEATEIbHOCTH.
npeaMera paboTsl. B paboTe 1 B 0TBeTax Ha BOMPOCHI TI0 COJEPKAHHIO OmmOKH OTCYTCTBYIOT

paboTBI OTCYTCTBYIOT TPyObI€ OIITHOKH
Peryas- [IpoIeMOHCTPUPOBAHBI HABBIKK OTPEICIECHUS TEMbI U Pabora TmarenbHO CIUTaHUPOBAaHA U TIOCTIEI0OBATENIBHO pealn30BaHa,
THBHBbIE TIAHUPOBAHHS PAOOTHL. CBOEBPEMEHHO MPOiiIeHbI Bce HEOOXOIUMBIE ITAMbl 00CYKICHUS U
AeHCTBUS Pabota noBeneHa 10 KOHIIA U MPECTaBICHA KOMUCCHUU; HPEACTABIICHHA.

HEKOTOPBIE ATAIIbl BBIIIOJIHSIUCH 101 KOHTPOJIEM U IIPU KoHTpOsth 1 KOPpEKIUs OCYIIECTBAAINCH CAMOCTOATEILHO

nojAepkke pykopoaures. [Ipu 3Tom nposBistoTcs

OTJEIBHBIE AJIEMEHTHI CAMOOIEHKA U CAMOKOHTPOJIS

obOyyJaromerocs
Kommy- ITponeMOHCTpUPOBaHbI HABBIKK O(OPMIICHHS IPOEKTHON Tema sicHO onpeseneHa 1 osicHeHa. TeKcT/Coo0IIeHrne XOpOIIo CTPYKTYpHUpoBaHbL. Bee
HHUKAIUSA paloThI U MOSICHUTENIFHOM 3alMCKH, a TAKXKE MTOATOTOBKH MBICITH BBIP@XKEHBI SICHO, JIOTUYHO, TTOCIIEA0BATEIFHO, ApTYMEHTHPOBAHHO.

HpOCTOfI MMPpE3CHTAllNU. ABTOp OTBCYACT Ha BOIIPOCHI

Pa60Ta/COO6H_IeHI/Ie BbI3bIBACT UHTCPEC. ABTOp CB060,Z[H0 OTBCYACT Ha BOIIPOCHI
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