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IHosicHuTEeNLHAA 3aNIUCKA

Pabouass mporpamma 1o BHEYpOUHOM neATenbHOCTH «llepBpie marn B XumMum» 111 8-X KJIACCOB COCTAaBJEHA B
COOTBETCTBUM ¢ TpeboBaHusiMu DenepaibHOr0 TOCYyAapCTBEHHOIO 00pa30BaTENIbHOIO CTaHAapTa oOIero oOpa3oBaHUs
BTOPOTO MOKOJIEHUS:

1. [IpumepHasi OCHOBHasi OOpa3oBaTeNbHAS MPOrpaMMa OCHOBHOTO 00miero oOpa3oBaHus (0g00peHa pernieHueM
denepanbHOro y4eOHO-METOAMYECKOT0 00bEIMHEHUS 110 001IeMy oOpa3oBaHui0 (MpoTokos OT 28 uroHs 2016 1. Ne
2/16-3) — fgosreestr.ru;

2. IMucemo Muno6puayku ot 28.10.2015 r. Ne 08-1786 «O pabouux nporpaMmmax y4eOHBIX IPEIMETOBY;
3. Tucemo Munob6puayku ot 12.05.2011 r. Ne 03-2960 «O06 opranuzanuu BHEYpOUHOH ACSITEIBHOCTIY.

JlaHHasi mporpamma SIBJISETCS MIpOrpaMMON OOIIEHHTEIUICKTYyaIbHOW HampaBiaeHHOCTH. [Iporpamma mnocTtpoeHa Ha

CIEAYIOMINX NPUHIUIAX:

- [Ipunyun nayunocmu (3HaHUSL OCHOBaHbI HA OOBEKTUBHBIX HAYUHBIX (PaKTax).

- Ilpunyun nocneoosamenvrocmu u cucmemamuynocmu (00y4yeHue OT MPOCTOrO K CI0KHOMY, «OT HE3HAHMSI K 3HAHMIO, OT

HEYMEHUS K YMEHUIOY).

- Ilpunyun naensonocmu (OCYIIECTBICHUE CBSI3U MEXIY KOHKPETHBIM U a0CTPAKTHBIM).

- [Ipunyun ocmviciennocmu (NEPEHOC UMEIOILNXCS 3HAHUIM B HOBYIO CUTYALHUIO).

- IIpunyun cosnamenvrocmu u akmugnocmu (IPUMEHEHNE 3HAaHUIN Ha MPAKTHKE).

AKTYaJIbHOCTH MPOrpaMMbl 00yCIIOBJIEHA TEM, YTO B YUEOHOM IUIaHE MpeIMETy « XUMHMs» OTBEICHO BCEro 2 yaca

B Hejenmo (8 Kiacc), 4To aeT BO3MOXKHOCTh CPOPMHUPOBATH Y yUaIIUXCs JIMIIb Oa30BbIE 3HAHUA IO MpeaMery. B Toxe



BpeMS BO3pAcCT 8-TO Kiacca SBISETCS BaXKHBIM Ui MPO(ECCHOHATBFHOTO CaMOOIPEIEIeHHs IIKOJIbHUKOB. B03MOXKHO,
YTO NPOCHYBIIUICS UHTEPEC K XUMUU MOKET IIEpPEPacTH B Oy IyIIyI0 NPOPECCHIO.

AKTYaJIbHOCTh JaHHOM IPOrpaMMbl COCTOMT B U TOM, YTO OHA HE TOJIBKO JA€T BOCIHUTAHHUKAM NPAKTUYECKHUE
YMEHHUSI U HaBbIKU, (POPMHUPYET HauaIbHBINA ONBIT TBOPUECKOM NEATENBHOCTH, HO U Pa3BUBAET MHTEPEC 00YUarOIIErocs K
HKCIIEPUMEHTY, HAy4YHOMY IIOHMCKY, CIIOCOOCTBYET CaMOOIPENEICHUIO YYallluXCsl, OCO3HAHHOMY BBIOOPY MNpOQeccHui.
VYyamuecs CMOTYT Ha IPAaKTUKE UCIOJIb30BATh CBOM 3HAHUS HA YPOKAaX XUMHH U B OBITY.

IMenarornyeckass 1ejeco00Pa3HOCTh 3aKJIIOYACTC B TOM, YTO 0a30BbI Kypc IIKOJbHOW MPOTrpaMMBbl
MpeaycMaTpuBaeT MpakTUYECKUe padoThl, HO UX SBHO HEIOCTATOYHO, 4YTOOBI 3aWHTEPECOBATh YyYalIUXCs B
CaMOCTOSTEIIbHOM NPHOOPETEHUH TEOPETHYECKUX 3HAHWM M MPAKTUYECKUX YMEHUW U HaBBIKOB. /{1 3TOro B Kypc
«IlepBble maru B XMMHMW» BKJIIOUEHBI HanOoJee IpKue, HarsAHble, UHTPUTYIOLUE YKCIIEPUMEHTBI, CTIOCOOHBIE YBJIEUb U
3aMHTEPECOBATh YYAIIUXCS TPAKTUYECKON HAYKOW XUMHUEM.

B pamkax HammoHanabHOro npoekrta «O0pa3oBaHHe» CO3/1aHUE LIEHTPa €CTECTBEHHO-HAay4YHOH HampasieHHocTH «Touka
pocTa» MO3BOJIMIO BHEAPUTH B IIPOrpaMMy LU(POBYIO JIAOOPATOPUI0 M KAYECTBEHHO M3MEHUTh IPOLECC OO0Y4YEHMs
XUMUHU.

KonuuecTBeHHbIE SKCIEPUMEHTHI IMO3BOJAT IMOIYy4aTh JOCTOBEPHYIO HH(GOPMALMI0O O TMPOTEKaHUM TEX WM HHBIX
XUMHUYECKUX TpOoIEeccax, O CBOWCTBaX BewlecTB. Ha OCHOBE MOJyYEeHHBIX SKCHEPUMEHTAIBHBIX JAaHHBIX OOydaembie
CMOTYT CaMOCTOSTEIBHO JIeJaTh BBIBOJBI, 0000IIATH PE3yNbTaThl, BRIABIATH 3aKOHOMEPHOCTH, YTO OJAHO3HAYHO Oyner
CIO0COOCTBOBAThH MOBBIIIIEHUIO MOTUBALIMU O0yUYEHUS IKOJIbHUKOB.

Ieas nporpammel:



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

3agaun:

Oo0pa3zoBartenbHbIE:

® PACHIMPUTH KPYTO30p YyUaAIIUXCSI O MUPE BEIIECTB;

® 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 06yqa}oumxc51 U IIOMOYb UM IIPOABUTD ce0s.

Pa3BuBarmniue:

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

BocnurareabHbie:
® BOCIUTAThb CAMOCTOSTEIBHOCTh MIPU BHITIOJIHEHUU PaOOTHI;

® BOCIIMTATb YyBCTBO B3aMMOIIOMOIIH, KOJUICKTUBU3MA, YMCHHUC pa60TaTB B KOMaHAC, BOCIIUTATb

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
€CTECTBECHHO-HAYYHBIMU MPEIMETAMM.

Ocob0eHHoCTH peajM3alui MPOrpaMMbI:

Bo3pacT o0yuaromuxcs:

[Iporpamma opreHTHpOBaHa HA BOCIIUTAHHUKOB B Bo3pacte 14-15 net 6e3 crnernuanbHON MOATOTOBKH.

DopMbI 3aHATHH:

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

° Oecebl;
° JICKIINH;
o CEMUHAPHI;

® MPAKTHUYECKOE 3aHSTHUE;

® XUMHUYECKUUN IKCTIEPUMEHT;

e paboTa Ha KOMITBIOTEPE;

® DKCKypCHUH;

e BBIIIOJHEHUE U 3a1IUTa IPOCKTOB.
Pexxum npoBeaenusi: 34 yaca B roj - 1 pa3 B Henento. Bee 3aHITHS 110 BHEYPOUHOM JIESITEILHOCTH TTPOBOSITCS MOCTE
BCEX YPOKOB OCHOBHOTO PaclMCaHMs, IPOJOJKUTEIBHOCTh COOTBETCTBYET pekoMenaanusam CanlluH, T. e. 40 MUHyT.

MecTo npoBeaeHusi: 3aHATHS TPOBOJATCS B yueOHOM kabunere xumuu ['bOY COIII Ne 1 r. Hedreropcka.



3nmopoBhecOeperammas OpraHu3anus 00pa3oBaTEIbHOTO IMpOIecca MPEAINoiaraeT HMCIOoJIb30BaHHE (GOpPM W METOHOB
oOyueHus1, aICKBaTHBIX BO3PACTHBIM BO3MOYKHOCTSIM IIIKOJBHHKA: IPAKTHUECKHE PAOOTHI, SIKCIICPUMEHTHI U OECEe/Ibl.

Buabl gesiTeIbHOCTH: IpeAyCMOTpEHBI TeopeTndeckre (204.) m nmpaktuyeckue 3aHsaTus (144.).

IlnanupyemMble pe3yibLTATHI OCBOCHUS 00VYAIONIUMUCS MPOrpaMMbI (BHEYYEOHO) BHEYPOUYHOU NeATECIHLHOCTH

JInuHOCTHBIE pPe3yJIbTAThI:

- 0CO3HABAaTh €AMHCTBO U LIEIOCTHOCTh OKPY’KAIOLIET0 MUPa, BO3MOKHOCTH €r0 I03HABAEMOCTU U OOBSICHUMOCTH Ha
OCHOBE JIOCTHKEHUUN HAYKH;

- IOCTETIEHHO BBICTPAaWBaTh COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHHE: OCO3HABAaTh MOTPEOHOCTh W TOTOBHOCTH K
caM000pa30BaHuUIO, B TOM YHCIIE U B paMKaX CaMOCTOSITEJIbHOM JI€ATEIbHOCTH BHE ILIKOJIbI;

- OIICHUBATh KU3HEHHBIC CUTYAIIUU C TOYKHU 3peHUsI 0€30MacHOro o0pasa KU3HU U COXPAHEHUS 370POBbS;

- OLICHUBATh 3KOJOTUYECKUHM PUCK B3aMMOOTHOIICHUN YeJIOBEKa U MPUPO/IBI.

- popMHUpPOBATH HIKOJIOTHUECKOE MBIIIJICHUE: YMEHUE OIICHUBATH CBOIO JACSITENFHOCTD M MOCTYNKH APYTUX JIOICH C TOUKU
3pEHUST COXPaHEHUS OKPYKAIOIIEH CPeJIbl - TapaHTa KU3HU U OJIaronoyuuns JoAei Ha 3eMIe.

MeTanpeamMeTHbIMU pe3yJibTaTaMu u3yueHus kypca «llepBbie maru B XuMuny» siBiseTcsa popMupoBaHue
YHUBEpCAIbHBIX YueOHbIX AeiicTBul (YVY /).

PeryasituBubie YY/I:

- CaMOCTOATEITHLHO OOHAPYKUBATH U (POPMYIUPOBATH YUEOHYIO POOIEMY, OTIPEEIATh IIeJIb YIeOHON NesATeIbHOCTH,

- BBIJIBUTATh BEPCHUU PEIICHUS IPOOJIEMbI, 0CO3HABATh KOHEUHBIN pe3ysIbTaT, BEHIOUPATh U3 MPEJI0KEHHBIX U UCKATh

CaMOCTOATCIBHO CPCACTBA JOCTHIKCHUSA LCIIH,



- OCYILECTBJIATH LIeNenoiaranye, BKI0Yas MOCTaHOBKY HOBBIX Iiesiel, MpeoOpa3oBaHUE MPAKTUYECKOM 3a/1a4H B
03HABATEIIbHYIO;

- COCTaBJIATh (MHAMBUAYAJIbHO WIH B TPYIIIE) IUIaH pEUIEHUS! TPOOJIEMBL;

- paboras 1o 1IaHy, CBEpPSATh CBOU JACHCTBUS C LENbIO U, IPU HEOOXOAUMOCTH, UCTIPABIIAThH OIIUOKHA CAMOCTOSITENBHO;
- YYUTHIBaTh pa3HbI€ MHEHHS U CTPEMUTHCS K KOOPIUHAIIMU PA3IMYHBIX MMO3UIINI B COTPYAHUYECTBE;

- B IMAJIOTE€ C YYUTEJIEM COBEPILIEHCTBOBATH CAMOCTOSTENBHO BHIPAOOTAHHBIE KPUTEPUH OLIEHKH.

ITo3naBarteabHbie YY/I:

- aHAJIM3MPOBaTh, CPABHUBATH, KJIACCU(DUIIMPOBATH U 000011ATh (PAKTHI U SABJIECHHS. BBISBIATH NPUYHUHBI U CIIEICTBUS
MPOCTHIX SIBJICHUU.

- OCYWIEeCTBJISITh CPaBHEHUE, KJIaCCU(UKALINIO, CAMOCTOSATEIBHO BbIOWpasi OCHOBAHUS U KPUTEPHUH [Tl YKa3aHHbBIX
JIOTUYECKUX ONEPALH;

- CTPOMTH JIOTUYECKOE PACCYKACHHUE, BKIIOYAIOIIEE YCTAHOBIIEHNE TPUYUHHO-CIIEICTBEHHBIX CBA3EH.

- CO3aBaTh CXEMaTUYECKUE MOJIEIIU C BbIIEJIEHUEM CYILIECTBEHHBIX XapAKTEPUCTUK OOBEKTA.

- COCTABJIATH TE3UCHI, PA3JIMYHbIE BUbI IIJIAHOB (MPOCTHIX, CIOKHBIX U T.I1.).

- npeoOpa3oBbIBATH MHGOPMAIIMIO U3 OJHOTO BUIA B IPYToil (TaOIUILy B TEKCT U TIp.).

- YMeTb OIPEACIIATh BO3MOKHbBIE ICTOYHUKH HEOOXOUMBIX CBEJICHU, MPOU3BOAUTH OUCK MH(GOPMAIIHH,
aHAJIM3UPOBATh U OLIEHUBATh €€ TOCTOBEPHOCTD.

- 0000111aTh OHATHUSA - OCYIIECTBIISATH JIOTHYECKYIO ONEPAIMIO Mepexoa OT MOHATHI ¢ MEHBUIUM 00bEMOM MOHSATHUSM C
0O0IBIINM 00BEMOM;

- CTPOUTD JIOTUYCCKUC PACCYKICHM:, BKIIIOYAOIHUEC YCTAHOBJIICHHUC ITPUYINHHO-CJICACTBCHHBIX CBSI3EH.



- OOBSICHATH SIBJIICHUS, TPOLECCHI, CBA3M M OTHOIICHHS, BBIABISEMbIE B XOJ€ HCCIEIOBAHUS, OCYILIECTBISTH BBHIOOP
Haunbosee 3 (HEKTUBHBIX CIIOCOOOB PELIEHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH.

KommynuxkaTuBubie YY1

- yMeTb (OpMYJIUpPOBaTH COOCTBEHHOE MHEHHME U MO3UIUIO, apIYMEHTUPOBATH €€ U KOOPAWHUPOBATH €€ C MO3MIHU
apTHEPOB B COTPYIHUYECTBE MPHU BBIPAOOTKE OOLIETO PEIIEHNS B COBMECTHOMN AESITEIbHOCTH;

- 0TOOpa)kaTh B pEUH COAEPKaHUE COBEPIIAEMbIX IEUCTBHI, Kak B (pOpME IPOMKOM COLIMAIM3UPOBAHHON PEUH, TaK U B
(opMe BHYTpEeHHEN peun;

- YMETh apTYMEHTHPOBATH CBOIO TOUKY 3PECHUS;

- YMETb OCYIIECTBIIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOJUMYIO B3aUMOIIOMOIIIb;

- yMeTbh paboTaTh B IPyNIIE - YCTAHABIMBATH padOoUne OTHOIIEHUS, 3PPEKTUBHO COTPYAHUYAT U CIIOCOOCTBOBATH
MIPOAYKTUBHOW KOOTIEPALNH.

IIpeameTHBIMM pe3yabTaTaMM U3y4YEHUs IIPEAMETA ABIIIOTCS CIECAYIOINE YMEHUS:

- OCO3HAHHUE POJIU BEIIECTB;

- ONIPENETATH POJIb PA3IMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

- 00BSACHATD POJIb BEIIECTB B UX KPYTOBOPOTE;

- PACCMOTPEHHUE XUMUYECKHUX IIPOLIECCOB;

- ICTI0JIb30BaTh 3HAHUS XUMUH MPU COOJIIOICHNH TPAaBUIT UCTIOIB30BAaHUS OBITOBBIX XUMHUUECKHUX MIPENapaToB;

— pa3nuyaTh OnacHble U 0e30MacHbIe BEIIECTBA;

- IPUBOJIUTH IPUMEPHI XUMHUECKHX MTPOLIECCOB B MPUPOJIE;

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



- ICTIOJIb30BAHNE XUMUYECKUX 3HAHUU B OBITY;
- O0BSICHSTH 3HAUCHHUE BEILIECTB B KU3HU U XO34MCTBE YEJIOBEKA;
- 00BACHATH MUP C TOYKH 3PEHUS XUMUH;
- opMuUpOBaTh TIPEACTaBICHUS O OyayIeM MpodecCuoOHaAIBLHOM BBIOOpE.
Kpome Toro, 3aHsTusI NpU3BaHbl NPOOYIUTh Y yYAIIUXCA MHTEPEC K XUMUYECKON HayKe, CTUMYJIMPOBATh JajbHEHIIee
M3yYCHHE XUMHUHU. XUMUYECKUE 3HaHUs, CPOPMUPOBAHHBIE HA 3aHATHUSAX, UHPOPMAITMOHHAS KYJIbTypa Y4YalluXcsi, MOTYT
OBITH UCIIOJIH30BAHBI UMU JIJISI PACKPBITUS PA3IMYHBIX IPOSBICHUNA CBSI3U XUMUU C )KU3HBIO.
OcHoBaHueM /Uil BblJeJIeHUs] TPe0OBaHUIlT K  YPOBHIO MNOATOTOBKH OOYYalOIIUXCA BBICTYNMAeT OCHOBHAs
obpazoBarenbHas nporpamma ['bOY COII Nel r. Hedreropcka.

Cnoco0bI onpeesieHUs: pe3yJIbTATUBHOCTH:
- Hauanouslit Konmpoas (cenmadpey) B BUJIe BU3YyAIbHOTO HAOJIOACHUS Tiefarora 3a cCoOJII0ICHUEM BOCIIUTAHHUKAMU
TEXHUKU 0€30MaCHOCTH, MOBEIEHUEM MPHU PadOTE C MOCIEAYIOMUM 00CYKIECHUEM;
- Texkywuit Konmpo.b (6 meuenue 6ce2o yuedOHo20 200a) B BUAC BU3yAIbHOTO HAOJIOICHHS TIeJarora 3a Mporeccom
BBITIOJTHEHUS YUAITUMUCS MPAKTUYECKUX pabOT, MPOCKTOB, UHANBUIYAIbHBIX 3aJlaHUM, Y4acTUsl B MPEIMETHON Hejesne
€CTECTBO3HAHUS;
- Ilpomesrcymounsiit Konmpons (memamuueckuii) B BUJe NpeIMETHON AUArHOCTUKH 3HAHUS AETHbMU MPONJEHHBIX
TEM;
- Hmoczoewvlit konmpons (mail) B BUJe W3yYeHUS M aHAIW3a MPOAYKTOB TpyJa ydamuxcs (IMIPOEKTOB; COOOIIECHUH,
pedeparoB), nmporecca opraHu3anuy padoThl HA MPOIYKTOM U JUHAMUKH JIMYHOCTHBIX U3MEHEHUH.

®opMbl Y4éTa 3HAHUHA, YMEHUH NIPU peaiu3aliy NPOrpamMmbl.



Ompoc;
O6cyxaeHue;

CamocTosiTenbHas padboTa;

TectupoBanue;

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

B kxon11e yueOHOro rojia 00y4yaromuiicss JOJKEH BBIMOJHUTD U 3alUTUTH MPOEKT.

(Mpuaoxenue 1. «Onucanue GopMbl NOABETEHHS HTOTOBY).

TeMaTHYeCKMH IJIAH NPOrpaMMbl BHEYPOUYHOM JeATeJbHOCTH «VIMP XMMHH»

Ne |Ha3Banue pasnena Tema 3aHATUA Bcero Teopmst IIpak- Ucnoan3yemoe
/1 4acoB P THKAa |000pyJA0BaHHUeE
Pa3znea 1. BBoaHoe 3aHATHE. 1
BBenenue. (2u4.)
1 2
MecTo XUMHH B €CTECTBO3ZHAHUHT 1
Pa3znen 2. BemectBa. Ilpuembr oOparieHus: c 1
JKCIepUMEHTAJNbHbIE | BEUIECTBAMU.
OCHOBBI XUMUH. (84.) [TIpapuna GesomacHoii paGoTsl mpH 8 1
2 MPOBEJAECHUU AKCIIEPUMEHTA.
Texnanka 1a00paTOpHBIX PadOT.
HarpeBaTenbpHbie TPHOOPHI.




YucTthie BenecTsa, 0C000 YUCTHIE
BemiectBa. [Ipumecu. Cmecu.

JlaTumk
RIEKTPOIPOBOAHOCTH,

1T (HPOBOIA
MUKPOCKOIT

MCTOI[I)I IIO3HaHHUA B
CCTCCTBO3HAHHNU.

Bopna. PactBopsl. Mopckas u npecHast
BOJia. bromornueckne »XUIKOCTH

JlaTynk TemnepaTypbl
[JJATUHOBBIN

MaccoBas A0JIA paCTBOPCHHOI'O

JlaTuuk onTuyecKkoi

BELIECTBA, UM MPOLICHTHAS [JIOTHOCTH

KOHIICHTpAIMs BEIIECTBA B paCTBOPE

HacepllieHHble © = MEpECHIICHHbBIE [udposoit

pacTBOPBI. MHKPOCKOTI
Pa3gea 3. MoenupoBaHue

3HAKOMHUMCSI ¢ MHUPOM
HAHOYACTHIL

(84.)

Crtpoenue BeniectBa. Pazmepsbl
vacTul. HaHogyacTHIbI

Konnouanele CUCTEMBI: ITOYBa, TJIMHA,
MIPUPOJIHBIC BOJIBI, BO3IYX JIbIM,
MUHEpaJIbl, XJ1€0, MOJIOKO, MacJIo,
KpOBb. .. KosmonaHbie 1 HICTUHHBIC
PACTBOPBI

MeToabl U CPEICTBA SMITUPUICCKOTO
VCCIICIOBAHUS

Kaxk crernens n3MeIb4YeHHOCTH BIINASIET
Ha OOy TUIOMIA
CONPHUKACAIONIUXCS YACTHII

10



Hano00BeKTHl U 00YCIOBICHHOCTh HX
YHUKAJIbHBIX CBOMCTB PE3KUM
YBEJIMYEHHUEM ILIOIIAAN IOBEPXHOCTH]
YaCTHUIL

Pa3gea 4.
XUMHUA HA CTPaxe
310poBbsi. (64.)

Moxn. Bosronka iona. Moa u3 anreku

«Maprannoska». [lepmanranar kanus

[Tepexnce Bomopoaa. CBoicTBa u
MPUMEHEHUE IEPOKCHIA BOJOPOAA

ATIXP

AL THIICATAITNIOBAS KUCIIOTA.
AcKOpOMHOBAsI KUCJIOTA

[IpuGop st
MOJTy4eHUs] BOIOPOAA

«3eJIeHKa» WM OpUJIITHAHTOBBIN
3EeJICHBIN

«MBLI0 4yIeCHOE

Jlatunk pH

Pa3nen 5.
XUMUA TUIHA

(54.)

Caxap, KpaxMaJl, eJUTI0I03a —
POJCTBEHHUKHU TITFOKO3bI

AJFOMUHAN: BETUKUN U Y’KaCHBIN

YKCyCHasi KUCIIOTa

«Corenas Hara KU3Hb)

Jlatuuk pH, matumk
PJIEKTPONPOBOJHOCTH

Bpen HuTpatoB: MuQ win npasaa

JlaTunk
PJIEKTPOIPOBOIHOCTH

11

Pa3znea 6.
Padora Hax

1. Oman evibopa memvl, nOCMAHOBKU

yenu, 3a0a4 UCCcied08anusl .
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MPOEKTAMH.
(54.)

2. Dman ebiosusCeHUs 2Uunomesuol.

3. Oman NIAHUPOBAHUS] nymu

docmudiceHUs yenetl
ucciedo8amenbckux (npoeKmHulx)
pabom u 6vloopa HeobX0OUMO20
UHCIPYMEHMAPUSL.

.Oman  nposedenusi  yuebOHO20

ucciedoB8anus (npoexmmoil
pabomsl) C  NPOMENCYMOUHBIM
KOHMPOIeM 3a X000M 8bINOIHEHUS]
U Koppexyueti pe3y1bmamos.

. Oman oopmnenus,

npeocmasieHus (3awumot)
npoOyKma npoeKmuou pabomaol

NTOI'O:

34

18

16

I/IHCTPYKTEDK 110 TEXHUKE 0€30IMacHOCTH IMPOBOAUTCA HAa KAXXIAOM 3aHATHU IICPC IIPOBCACHHUCM 3KCIICPUMCHTA.

2. BBenenue

2.1 Beoonoe 3anamue. 3HaKOMCTBO YUalIUXCsl C HOBBIM YYEOHBIM KypPCOM BO BHEYPOUHOM JIEATEIIBHOCTH.

Conep:kaHue Kypca

2.2 Mecmo xumuu ¢ ecmecmeo3nanuu. 3apoxieHUE XMMHUHU Kak Hayku. CBsi3b XMMHUHU C NPAKTHYECKOW MKU3HBIO

YCJIOBCKaA.

HpCH(WlM'iéCKClﬂ yacmo.
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Co3aHune mo3HaBaTENFHBIX KPOCCBOP/IOB U APYTMX MHTEPAKTHBHBIX yIpakHeHui Ha LearningAps.org wim MyTest.
3. DKcnepuMeHTAJIbHbIE OCHOBBI XUMMH

3.1 Bewecmea. Ilpuemot oopawienus c eeuecmeamu.
N3ydenune mnpaBuia TEXHUKH O€30MACHOCTH, MPEIYyNpekAalolUX W 3alpeniarmux 3HakoB. [lepBas momoiib.
[IpoTuBOMIOXKAPHBIE CPEICTBA 3AITUTHI.
3HAKOMCTBO C BEIIECTBAMU, BCTPEUAIOIIUMHUCS B OBITY: MOJIHAsI HACTOMKA, M€/lb, aJJIOMUHUMN, COJb, MUIIECBAs COA,
JUMOHHAsI KHCJIOTAa, YKCYyCHasi KHCJIOTa, BOJIa, MEIHBIH Kyropoc. OTinune BemecTB Mo (U3UISCKUM CBONCTBAM:
arperaTHoe COCTOSIHME, LIBET, 3amaxX, BKYC, pacTBOpuUMOCTh. [IpaBuia XpaHeHus BeEIIECTB B J1aOOpaTOpHH.
TOKCUYHOCTD BEIIECTB MJI KUBBIX OPraHU3MOB OINPEICTACTCS UX XMMUYECKUMU CBOMCTBAMH, UX CIIOCOOHOCTHIO
BCTYNaTh B XMMUYECKUE peakiiuu. [IposBIeHUS TOKCUYHBIX BEIIECTB Y YEJIOBEKA: XMMUUYECKUM 0XKOT, pa3IpakeHUe
CIIM3UCTBIX 000JI0UEK, KaTap JbIXaTeNbHBIX MyTeH, aJIEPrUUECKUE PEaKIMH, OCTPhIC JEPMATUTHI, KAaHIIEPOTCHHOE
NeHUCTBUE, TOPAaXCHUs OPraHOB, BO3MOXKHOCTH JIETalbHBIX HcxoAo0B. IIpaBuia orbGopa BemiecTB (TBepibIe,
MOPOIIKOOOpa3HbIe, >KUJKUE, BOJHBIE PacTBOPHI, 0CO00O€ BHHMMaHUWE — paboTa TOJBKO C MaJIbIMU OOBEeMaMH
BEILIECTB).
Tecm Ha ocHOBe 3a1anuii U3 oTkpbiToro 6anka OUIIU (pazaen «MeTobl TO3HAHUS)

3.2 Ilpasuna 6e3onacnoit pabomel npu nposedeHuu Ixcnepumenma. Texnuka nadopamopuvix pavom.
3HAKOMCTBO C JIaDOpaTOPHBIM OOOPYAOBAHHWEM: CTCKIISIHHAS MOCyJa (XUMHUYECKHUE CTaKaHbI, KOJObI, BOPOHKH,
JICTUTENIbHBIE BOPOHKU, MEPHAs MOCYy/Aa), BEChI, MTATUBBI JJIsl MPOOMPOK W MPUOOPOB, HArpeBaTelbHbIN MpUOOp-

CHUPTOBKA, apdopoBas nocyna (BeInapuBaTeIbHbIEC YaIIKU, TUTIU, CTYIIKH, IIMATEIN) U JP.
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besomnacHas paGoTta co cTekioM, MpoOKaMu (JEMOHCTpaIusi PE3KH CTEKISHHBIX TPYyOOK, WX HarpeBaHUs s
u3MeHeHUs OPMBI).
IIpakmuueckas uacmo.
CoOopka npubopa aist mosydeHus: ra3oB. [IpoBepka Ha repMETHYHOCTh. 3aKperieHHWE €ro Ha ITaThBe. PUCYyHOK
npuoopa Mpu MOMOIIM TpadapeTa.

3.3 Hazpeeamenvnbvie npuoopul.
CnuproBka. ['azoBas ropenka. [Inutka. Bogsnas 6ans. HazHaueHnue HarpeBaTelbHbIX PUOOPOB.
N3yuyeHue CnupTOBKU: COCTaBHBIE YACTH U UX (DYHKIIHS.
["oprouee TOMIMBO TSI CIIMPTOBOK: ATUJIOBBIA cUPT. OCOOCHHOCTH PEAKITMU TOPEHUS: BBIJCICHHE TEIUIa U CBETA.
Cyxoe roprouee
[IpaBuna HarpeBaHusi MPOOUPOK C BOJHBIMH pPacTBOpaMH (TIPEIBAPUTEIBHBIA TMPOTPEB BCEH IMOBEPXHOCTH,
00s13aTeIbHBIN HAKJIOH IPOOUPKHU, OTBEPCTHE MTPOOUPKU «OT ce0s», 3aKpeIyICHUE JePKATENS IPOOUPKH ).
Hcronp30Banre TUTIICH TTPU MPOKAJTMBAHUK BeliecTB. HaznaueHue oneparuy npoKaInBaHU.
IIpakmuueckas uacme.
N3ydenue mameHu. PUCYHOK Is1aMeHuU.
COopka mpubopa I BRITAPUBAHKS COJIM (KOJIBIIO HA INTATHB, BBITIApUBATEIbHAS Yalllka, BOJHBIH PacTBOP COJIH,
cnupToBKa). PucyHok npubopa mpu momoru tpadapera.

3.4 Yucmote sewecmea, ocovo uucmeule eeujecmea. Ilpumecu. Cmecu. CrocoObl OUMCTKU BEIIECTB OT MPHUMECEH U
paznenenus cmecerd. @uiubTpoBanue. Ileperonka. Kpucramnmuzauus. Paznenenune ¢ NOMOIIBIO MarHura,

JEIIATEIIbHON BOPOHKHU
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lIpakmuueckas uacmeo.
I BapuaHT: cMECh PEYHOI0 MECKa U caxapa.
2 BapuaHT: CMECh PEYHOT0 MECKa U TOBAPEHHOM COJIH.
CocTaBuTh CXeMy IOCIEAOBATEILHOCTH oOlepanuil (pacTBopeHue, (GUIbTpOBaHME, BblllapuBaHue). CpaBHUTH U
00CyIUTh pe3yibTaThl JBYX BapuaHToB. OOpaTUTh BHMMaHHE Ha CMECh caxapa M Iecka (y HEKOTOPBIX YalllKu
MOKPBUTUCh KOPUYHEBOM Maccol), Ha BaXHOCTh YCJIOBUU MPOBEACHUS SKCIEPUMEHTA, B JAHHOM Clydae Ha
CBOEBPEMEHHOE MPEKpallCHUE Harpena.

3.5 Memoowt no3nanusa 6 ecmecmeo3nanuu.
Habnronenune. DxcniepuMent. MoenupoBaHue.
YcnoBus nmpoBeeHUs HAOMIOIeHUS] KaK OCHOBHOTO METO/a MOo3HaHUsI. MBICIUTEIbHBIA U pealbHbIN IKCIIEPUMEHT.
YHuBepcaibHbIE 3HaHUS YE€JIOBEUECTBA Ha OCHOBE HaOM01eHUSI. DUBHUECKHUE U XUMUUECKUE SIBJICHUSI.
Ilpaxmuueckas uacme.
BpoyHoBckoe nBmxeHHE 1oa MHUKpockoroM. OOHapykeHue >Xupa B ceMeHax MojcojHeuHuka. OOHapyKeHHe
KpaxMasia B kaptodene. OOHapyKeHHE YTJIEKUCIOrO rasa B BbIAbIXaeMOM Bo3ayxe. JloOaBieHue IMMOHHOMN

KUCIOTHI B yait. OdopmiieHne paboThI.

Hassanue omnrsiTa Kak BrImonHsm Yro HabIIO AN

OOpaTuTh BHUMAaHHE Ha MPAKTHYSCKHUE 3aJaHUs NPOILILIX 3aHATHH. AKIEHTHPOBATh, YTO METOJ HAONIOJASCHUS —

OCHOBHOM METOJI O3HAHUS.
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3.6 Booa. Pacmeopwsl. Mopckaa u npecnas eooa. buonozuueckue »ycudkocmu: KpoBb, nuMba, KICTOYHBIA COK.
DKOJIOTUYECKHE MPOOJIEMbl BOJABL. DJIEKTPONPOBOJHOCTh KaK CBOMCTBO PAaCTBOPOB 3JIEKTPOJUTOB (IIpaBuia
0€30IMMacCHOCTH C AIIEKTPONIPUOOPAMH).

IIpakmuueckas uacme.
OnpeneneHre C TMOMONIBIO 3JIEKTPOMPOBOJHOCTH PACTBOPOB: B KAKOM XHWMHUYECKOM CTaKaHE HaXOJUTCS
JUCTUIUIMpOBaHHas Boda. JlaHbl Tpu pacTBOpa: pacTBOp MOBAPEHHOM COJIM, PACTBOP caxapa, JUCTHILIMPOBAHHAs

Boaa. OgopmieHue paboThl.

Hasanue pactBopa Uto nabmromaeM (3aropaercsi jamIlodyka

WJIM HET)

Kak pacrio3Hatb: B KakoM CTakaH€ — IWCTWJUIMPOBAHHAs BOJA W PACTBOp caxapa. JlOJKHBI MpEeJIOKUTH JBA
croco0a: opraHoJICNTUYECKUM U BhITApUBAHUE.
[IpoexT «M3rotoBiaeHne camo1eILHOTO Iprbdopa JJIsl UCCIIEIOBAHUS AJICKTPOIPOBOTHOCTH PACTBOPOBY
3.7 Maccoeas 0onsa pacmeopeHnoz0 eeuyecmaed, Ui NPOYEHmMHA KOHWEeHMPAYUa 6euiecmed 6 pacmaeope.
BsgemmBanue. PaznoBecwl. HaBecka. MepHas nmocyaa (MepHbIE CTaKaHbl, KOJIOBI, ITUIUHAPHI).
llpaxmuueckas yacme.
[IpuroroBiieHrE paCTBOPOB MOBAPEHHOW COJIM 3aJAHHON KOHLIEHTPALIUH.
[IpuroroBieHNe MIUITy4EeTr0 HAMUTKA W3 MHUIIEBOW COMbI, TUMOHHOW KHCJIOTHI, cCaXapa U aCKOPOMHOBOW KHUCIIOTHI:

KaXJIash Tpylnmna omnpeneiseT KOJIMYEeCTBO BEUIECTB Ha cBoe YycMmorpeHue. CpaBHeHHE U 00CyXAEHHUE
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MPUTOTOBJICHHBIX HAMUTKOB C T.3p. BKyca, (pUKcanmuu HaOI0JaeMbIX 3(PQPEKTOB, paCueTOB WM BHIIOJHEHHUS «HA
IJ1a30K», SKCIEPUMEHTAIIbHON KYJIbTYPHI.

3.8 Hacviuwennwle u nepecvlujeHHbvle pACHEOpbl.
Memoouka evipawjusanus kpucmanios. Monokpucraii. Kpucrammmdeckue Apy3bl. UTo Takoe «3aTpaBKay.
JleMOHCTpalus MepeCHIIEHHOr0 pacTBOpa aleraTa HaTpusl.
Ipaxmuueckas yacme.
[IpuroToBneHne HACHIIEHHBIX U MEPECHIIIEHHBIX pPacTBOPOB. lIpUroroBieHne BOJHBIX PACTBOPOB METHOTO
KyInopoca, XJIOpuJa HaTpus, caxaposbl JJs BhIpallMBaHUS KPHCTAUIOB. BhIpaluBaHue KpHUCTaUIOB U3 pacTBOpa
KaMEHHOM COJIM U MOAMPOBAHHOW COJU: €CTh JIM pa3HuIla. [loueMy /uis BrIpaliiBaHus KPUCTAJIOB KAMEHHAsI COJb
Jayuyiie, yeM noaupoBaHHas. [lomyuyeHue okpaleHHbIX KPUCTAUIOB COJIM C UCHOIb30BAaHUEM MUIIEBBIX KpaCUTEINEH.
BripamuBanue KprcTamuioB MEAHOTO KyIIopoca U3 BOJHO-CITUPTOBBIX PACTBOPOB.

4. 3HaKOMHMCH C MEPOM HAHOYACTHIL

4.1 Mooenupoeanue. Mopaenu B ecTeCTBO3HaHUU (TJ100yC, KapThl, (PuU3MUECKHE MOJeNH, OUOJOTUYECKUE MYJISIKU,
KPUCTAITIMYECKHE pemeTk). Moaenn aTOMOB ¥ MOJIEKYJ B XUMHUHU.
llpaxmuueckas uacme.
N3rotoBiienre Moenei MoJIeKyJl U3 NOAPYyYHBIX cpeAcTB. PaboTa BooOpakeHUsI.

4.2 Cmpoenue eewjecmea. Pazmepot wacmuy. Hanouacmuuypt.
IIpoexmnas 3a0aua Ne 1. Kax y3HaTh IpUMEpHBIE pa3Mepbl BUTAMUHHOTO Jpaxke «YHAEBUT», «PeBUTY», yITaKOBKU

KOTOPBIX PacIoJIOKEHbI y BaC Ha CTOJIaX, He OTKpbIBasi OaHOYEK.
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IIpoexmnas 3a0aua Ne 2. Y Bac Ha cToNax HaXxOJATCS MEPHBIA LIMIUHAP, KOJI0a C BOAOH, BECHI PHIYaKHOTO TUIIA C
HabopoMm paszHoBecoB. [IpemyioxuTe crnocoObl ONpeAeNeHrus] pa3MepoB MOJIEKYJ BOJAbI (MPAaKTHYECKUU U
TEOPETHYECKHUI).

Bonpoc: OTHOcUTCs U MoJieKyJia Boibl K HaHovacTuiiam? [loueMy Bupychl Ha3bIBalOT HaHOpOoOOTaMu?

4.3 Konnouonwie cucmemol: nouea, 2iuHa, NPUpooOHvle 600bl, 6030yX OblM, MUHEPAlbl, XJ1eb, MOJIOKO, MAcno,
Kpoegy...Konnouonwvie u ucmunnwle pacmeopsl. Onrnyeckue cBorucTna: «3p@ext Tunaansy», «IBIeHUE UCKPSAIINXCS
cioeBy. KomnonHaeie 4acTUIlbl M UX pa3Mepbl. Ixcnepumenmanvhas 3adava Ne [. Ha ctonmax: nazepHas ykaszka u
Ja3epHbld POHAPUK C KPACHBIM JTy4OM, JIBA XMMHUYECKUX CTaKaHa: B OJHOM 3aBapCHHBIN MaKkeTHK 4Yasi, B APYromM —
yucTas Boja. IIpomycture jyd nazepHoro ¢oHapuka uyepe3 CTakaHbl. B KakoMm cTakaHe, MO-BallleMy MHEHHUIO,
HaXOJMTCS KOJUIOHIHAs cucteMa? Ha uem oCHOBBIBaeTCA Balle MPEANooKeHue?

Oxcnepumenmanvhas 3adaya Ne 2. Bam Bbiianbl pactBopsl anerata cBuHia Pb(CH3;COO), u woauna xamus Ki,
MITAaTUB C TPOOUpPKaMHU, COUPTOBas TOpeska, MnpoOupkoaepxkarenb. B mpobupky naneiite 2 mi pactBopa Kl
(BeicoTOM 2 cM) m 3areM mnpwmiedte 2 mur pactBopa Pb(CH3COQ), . O6pa3syercs »xentbiii ocamok. Harpeiire
MpoOUpPKY A0 PACTBOPEHHMS OCaJKa. 3aTeM OXJIAJUTE MPOOUPKY OKOJIO 2-3 MUH U MOMEUIAEM B COCY]l C XOJIOAHOU
nensHoi Bojoi. Uro Habmogaere? UTo MpOMCXOAUT MPU BCTPSIXUBAHUHU IIPOOUPKU?

Ntak, BBl TONBKO YTO OOHAPYKHUIM PA3IUYUE MEXKIY UCTUHHBIMH PACTBOPAMH U KOJUIOMJHBIMH pacTBOpamu. B
MOCJICTHUX BbI HAOMIOMaMM TposiBlieHue ontrudeckux dddexton: «dddekt Tunnans» (9kcm. 3aa. Nel) u «sBneHue
HCKPAIIMXCS CI0eB» (IKCII. 3a1.Ne2).

Bomnpoc: Kak gokazaTh, 4T0 MBUIBHBIN pacTBOD sBIIsIeTCs KoutouHou cuctemoit? (I1o paccesHuto cBera B pacTBOpPE

-konyc Tunpgans).
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UTO mpOMCXOIUT €CIM B MBUIBHBIA pacTBOp M00aBUTH moBapeHHyI0 coiib? (IIpo3paunsbiii mpexme pacTBOp pe3Ko
MYTHEET, 00pa3yloTCsl KPYMHbIE XJIOMbs). 3HAKOMCTBO C SIBJICHHUSIMU KOAryJIsiIUU U BbICAIMBAHUSI.
llpoexmnas 3a0aua Ne 1.]IBa yueHUKa MPUTOTOBUIIM CMECh U3 PACTUTEIHLHOIO Macjia U BOJAbI: J0OABUB MOJOBUHY
yaitHoi J1oxkKku Macna B 200 mut Bonbl. OAMH M3 HUX YTBEPXKJAET, YTO MOJYyYEHHAs CMECh SIBJISIETCA KOJJIOMIHBIM
pacTBOpoM, a apyroit 3to otpuiaetr. Kto npas? CBoil 0TBET WILTIOCTPUPYIHTE CHUMKAMH Ha MOOMIJILHOM TeledoHe.
(ITpaBbl 00a yuyeHuka. Bce 3aBUCUT OT OCOOCHHOCTEW MPUrOTOBJIEHUS cMecu. Eciu mpocTo pa3Meiniatb Macio B
BOJIe, TO KOHyC TuHaans He HaOmomaetcs. Ecnu ke akTUBHO B30aiThIBaTh CMECh B TEUEHHE HEKOTOPOTO BPEMEHH,
TO CMECh MYTHEET W B TAaKOM pPacCTBOPE XOPOIIO BHJICH KOHYC pPACCETHHOTO CBETa, TO €CTh TOSBISFOTCS
MEJIKOJIUCTIEPCHBIC YAaCTUIIBI KaIleJIeK Macia).
BbIBOJ: KOJUIOUJHBIE PACTBOPHI MOXKHO OOHApYKUTh MO oONTHYECKOMY TecTy <«adddekt Tunmans», KOTOpHIH
0OHapyKUBAETCS, €CIU KOJIJIOMIHBIC YACTUIIBI HE MPEBBIIIAIOT AUANa30H HAHOPA3MEPOB.

4.4 Memoowl u cpeocmea IMRUPUYECKO20 UCCTICO008AHUAL.
Ha mpenpiaymux 3aHATHAX BBl BBIMOTHSIN 3KCIIEPUMEHTANIBHBIC W MPOSKTHBIC 3amaun. Kak BBl gymaere, Kakue
METO/IbI UCCIICTIOBAHUSI BBI MCIIOTH30BAIIH?
1. HaGmonenue. 2. Dxcnepument. 3. M3mepenue. 4. CpaBHeHUE
BcnomanTe 3amaHus, TPOCMOTPHUTE CBOM 3allUCH M TPOKOMMCHTHPYHTE WX C TOYKH 3PCHHS HMCIOJb30BAHHBIX
METO/IOB HUcclieoBaHus. YeM BbI OJIB30BAIMCH, YTOOBI PEITUTH TTOCTABJIICHHYIO TIepe] BaMU TPOOIeMy.
Ilpoexmuas 3aoaua Ne . Halimure, yemMy paBHa IJIOTHOCTh AJTIOMUHHEBOW (POJBIM M MEAHOW WU CTAIBHOU

00JIBAaHKU HEMPABUIILHON (hOPMBI, KOTOPHIE JIeKAT Ha Ballux cTojiax. et obcykaeHue.
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JIOJKHBI TIPEITIOKUTD TUTAH PEIICHUS ITOW 3aJ]a4M, ONPECIUTh KaKue HEOOXO0UMbI U3MEPUTETbHBIC TTPHUOOPHI IS
pelIeHus 3TOU 3a/1ayu.
CpaBHHTH HAWICHHOE 3HAYEHUE TUIOTHOCTH ATFOMUHUS, MEAH WX CTATH CO CIPABOYHOMN BEITHMYUHOM.

4.5 Kak cmenenv uzmenvyeHnocmu eausaem Ha oouyr niouwiadv conpuxkacarouwjuxca yvacmuy. O0bEMHBIE B3PBIBBI

HAa MYKOMOJIBHOM 3aBOJIE, JPEBECHO-CTPY>KEUHOM mpeanpusituu. lloueMy Henb3s HCHOIB30BaTh OCH3WH IS
PO3KHUTA IPOB. BCIOMHUTE «UTO TaKOE IUIOMIA B, «SIAUHUIIEI H3MEPEHUS TUTOIIAIN.
IIpoexmuas 3aoaua Ne 1. Y Bac Ha cronax HaxoisaTcs uO0 KyOuk PyOuka, 1ubo maneHbKas ymakoBKa caxapa-
padunana. Halinure muomaas 1eaoro kyouka u oOIyro miomaab 9 MalbiX KyOMKOB, U3 KOTOPBIX COCTOUT OOJBIION
KyOUWK; WM 11eJIOM YIaKOBKHM caxapa U OOIIYIO IJIONIAa/b BCEX KYCOUKOB caxapa B ymnakoBke. CpaBHUTE 3HAYEHUS
TUTOLIAAM 11eJI0M GUTYpBI U CyMMapHOM ioiaau ee yactein? Kakyo 3aKkoHOMEpPHOCTh MbI MOKEM HaOIIOaTh?

4.6 Hanooovekmul u 00ycno6i1eHHOCMb UX YHUKATIbHBIX CEOUCME PE3KUM YeeaudeHuem Naouadu noeepxXHocmu
yacmuy: HAHOYACTUIIBI, HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPUKU, JICHIPUMEPHI, I[COJIUTHI,
KBAaHTOBBIC TOYKH.
llpoexmnas 3a0aua Ne 2. Yxo nocst umeet ajauny 12-13 mm, a yactuiia maraetuta Fe304 — 20 uM. YBenuubTe ux B
1 mummmapn pa3. C kakuMu OOBEKTaMH BBl Tenepb Oynere ux cpaBHuUBaTh? Kakue ¢usznueckue BEITMYMHBI
U3MCHSIOTCS TTPH U3MCHECHHUH JIMHEHHBIX pa3MepoB?

IIpoexmmnas 3aoaua Ne 3. Ckonbko nmuctoB Oymaru A4 Boiiier B ctakaH oobemoM 100 mn?
Kaxxmoit rpynme Bb1anbl TUCTHI Oymaru A4 u xumudeckue crakanbl oobemom 100 M. Kaxknas rpyrina uieT oTBeT
Ha 3TOT BOIPOC.

Hpez[naraeM IIOMOIIlb: COMHHUTC JIMCTBI B KOMOK. CKOJIBKO KOMKOB 6YMaFI/I BOIIJIO B OJUH cTakaH?
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Haiinute nnomanb OTAENBHOTO JucTa A4 M IUIOMIA b TOBEPXHOCTH XMMUUYECKOTO cTakaHa. Hailinure cymmapHyio
IUIOMIAAb KOMKOB OyMaru, HaXoIUXCs B CTaKkaHe?

JlenaioT BBIBOJI: OHA OKa3ajlaCh 3HAUUTEIHHO OOJIBIIIE MJIOMIAAN TOBEPXHOCTH CTaKaHa.

Kakum 00pa3oM MbI yBETWYWIM CYMMapHYIO IUIONIaAb MOBEpXHOCTU Oymaru? (YMeHblleHHEM o0beMa OJIHOTO

JIUCTA)

4.7 Hanoob6vekmul u 00ycno6/1eHHOCIb UX YHUKAIbHBIX CBOUCHME PEe3KUM YeeaudeHuem niaouiaou noeepxHocmu

yacmuy: HAHOYACTUIIBI, HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOILIAPUKH, JEHIAPUMEPHI, IICOJUTHI,
KBAaHTOBBIC TOYKH.

llpoexmnas 3a0ava Ne 4. Haliqure momaab CBOEH YyepenHoi KOPOOKU U CpaBHUTE €€ C IUIONIAbI0 TTOBEPXHOCTH
OOJIBINKX MOJYIIAPHI ¥ YepenHoil KopoOku, eciu S(kopa 6.11.) = 2500 cm? . S(u.x)=4nr%/2, rae r=C/2x.

OOBsicHeHHe: 00JIbIIas MIONIAL OOJBIINUX MOJYIIAPUN OOBSICHICTCS HATUYMEM MHOTOUYHMCICHHBIX CKJIAJIOK.
Ixcnepumenmanvuas 3aoaua. Ha cromax HaxomsTcss — cTajbHAas KHOIKA, KEJE3HBIM T'BO3/b, KyCOUEK MEIHOMN
MIPOBOJIOKH, MEAHAs CKpernKa, TPaHysIbl aJIOMHHUS U ITUHKA, INTAaTHB C IPOOMpPKaMH, COJITHas kucioTta. [TomectuTe
MIPEIJIOKEHHBIC Tela Ha JTHO MPOOMPOK M J00aBhTE 3aTEM COJITHYIO KHCIOTY (BBICOTa CTOJI0a KUIKOCTH TPHUMEPHO
1,5¢cm).

OmnuiurTe, 4TO BbI HAOIIOaeTe B KaXKA0M U3 TPOOUPOK.

3HAKOMCTBO C 3JIEKTPOXUMHYECKUM PSAJIOM HANpPSKEHUH METaJIOoB.

HasBanune oOnekta | Ha3Banue Yro nabmromaeM | Jlesee unm

METallia, nu3 ITpaBce
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KOTOpOro OTHOCHUTCIIbHO

ciejiad 00BEKT H, B a/xum

pany

BriBoa: ¢ KMCIIOTOW B3aUMOAEUCTBYIOT METALIBL: ..........
C KMCJIOTOM HE B3aMMOAECHUCTBYIOT METAILIBL: ........
- 3ajanue no yueoOHuky M.A. AXMeTOBa: 03HAKOMBTECh C TEKCTOM Ha ¢. 13.
- C KakuM BbI CTOJIKHYJIUCH IpoTUBOpeuneM? Meapb u cepeOpo B HAHOCOCTOSIHUSIX CIIOCOOHBI B3aUMO/ICHCTBOBATH C
KUCJIOTaMH. Y BEIIMYCHUE TUIOMIAAM MMOBEPXHOCTH PEATUPYIOIINX YACTHI] BIUSET HE TOJIBKO Ha CKOPOCTh PEAKIINH
(0OBEMHBIE B3PBIBBI), HO U HA XapaKTep XUMUYECKUX CBOMCTB.
[TpoekT «B monckax KOJIOUIHBIX PACTBOPOB)
5. XuMmus Ha CTpaske 310POBbSI.

5.1 Hoo. Boszonxa iiooa. Hoo u3z anmexu.
Ilpakmuuecxas wacmeo.
H3roToBienre Moe MOJIEKYIIBI Homa. DIeKTpoHHas1, rpaduyeckas popmyna Hoja
[TpoexT «OOHapykeHHnEe KpaxMasa B IPOAYKTaX MUTAHUS.

5.2 «Mapzanuoexka». Ilepmanzanam kanus. Maprasei 1 €ro CTEIIEHU OKUCIICHUS
llpakmuueckas wacmeo.
OnpenesneHne MacCOBOM JIOJIM KUCIOPO/Ia B MOJIEKYJIC IEPMaHraHaTa Kajausl.

PacueTr oTHOCUTENBHOM MJIOTHOCTU KUCIOPOA MO BO3AYXY.
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COopka mpubopa Jy1si MOTydeHUs KUCIOPO/ia METOI0M BBITECHEHHUS BO3/IyXa.
DKCHepUMEHT: cOOpKa Mpudopa AJis pa3ioKeHUs IepMaHraHaTta Kaiausi. KauecTBeHHas peakiys Ha KUCIOPO/I.
[[BeTHBIC peakIuy C IepMaHraHaTOM KaJus (Harp., IepMaHraHaT Kanus U Cyab(UT HATpus, Jap.)
5.3 Ilepekucw 6o0opooa. Ceoiicmea u npumenenue nepokcuoa 6000pooa. CTeneHb OKUCICHUS KUCIOpoa B MOJIEKYJIe
NEePOKCHUIa BOJOPOA.
Peaknus pa3noxeHus nepokcuaa Boaopoa. Kak npoBecTr S3KCIepuMEHT.
Karanuzatopsl. Oxcng mapradua (1V), depmenT karanaza — KaTaau3aTopbl peakliuy pa3ioKeHHUs.
lIpakmuueckas uacme.
Oxcun mapranna (1V): Hanmucats GopMyiy BeliecTBa M ONPEACIUTh CTETICHb OKHCIICHHS.
Tpu npoOupky, B Kaxa0M HAXOAUTCS HECKOJIBKO MJI allTEYHON MEPEKUCH BOJI0poaa. Bo BTopyto 1 TpeThio MpoOoupKu
MIOMECTUTE COOTBETCTBEHHO OKcHl Maprania (1V) (Ha KoHuMKe mnartens) ¥ CBeKeHaTepThlid KapTodeb (Ha KOHYUKE

HITIATENs ).

Homep nipobupku | Uto nobaBuiu Uro Habmomaem

Hanucarp ypaBHeHHE peakiuy ¢ 0003HaYCHUSIMH YCIOBUN €€ MPOTEKaHMUsI.
[Tpoucxoaut au peakuusi B nepBoil npodupke? [lpemayoxure npubop A MOJyYEeHHUs] BOJOPOAA MPHU Pa3IOKEHUH
NEPOKCHA BOJOPOIA.

5.4 Ayemuncanuyunosaa kucioma. Ackopounosasa kucioma. KucnotHocts cpeasl. pH — HHIMKATOpbl CBOUMHU

PYKaMH.
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Hpakmuuecm}l yacmeo.

Onucanue guznyeckux cBoMcTB. [IpUroToBieHne pacTBOpoB

aHCTHHCMI/IHHHOBOﬁ )41 aCKOp6HHOBOﬁ KHCJIOT.

JleiictBue nnankaTopoB ((penondranenna, JaKkMyca U METHIOPAHKa) Ha UX PACTBOPBHIL.

WHIUKATOPBI ATleTHIICATTUITIIOBASI AckopOnHOBas KUCIIOTA
KHUCIIOTa

®denondranenx

Jlakmyc

METHUIIOPAHK

[IpurotoBnenue orBapa KpacHol kamycTbl. HaOnroeHne u3MeHeHus 1[BeTa 0TBapa B Pa3HbIX pacTBopax (yKCycHas,

JIMMOHHAI, aCKOp6I/IHOBaH KHCJIOTBI, IIOBApCHHAA COJIb, I'a3UpOBAHHAsA BOJA, HaIHaTBIpHBIﬁ CIIMpPT, IUIICBaA COJa,

pPacTBOP MbLJIa U CTUPAIBLHOTO MOPOIIIKA).

B3aumojeiicTBue acKOpOMHOBOM KUCIOTHI C o0M. Bompoc: /it Kakux 1ieeil MOKHO MCIO0JIb30BaTh ATy PEAKIUI0?

(nmst oOHapyKEeHHST aCKOPOWHOBOM KHUCIOTHI B IPOYKTaX MUTAHUS).

1 pearent 2 peareHt Uto HaOmromaeM 0Opu HUX
aCKOpOMHOBAs 15(V)I B3aUMO/JICICTBUH

KHUCJIOTA

du3nvecKue dusnveckue

CBOMCTBA: CBOWCTBA: .........

..........

5.5 «3enenka» unu opunnuanmosstii 3enenstii. 1{BeT mopomkooOpa3sHOro OpHIIMAHTOBOTO 3ejieHoro. IIpakTuueckoe

3HAUYCHUC U ITOJTYUYCHHUC.
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IIpaxkmuueckas uacmo.
duznueckre cBocTBa OPUILIMAHTOBOTO 3€JIEHOTO
Kak mokazaTh MOMIMHHOCTH OPWILIMAHTOBOTO 3eieHoro. [IpoBemeHne MOCIeAOBAaTENbHBIX PEAKIUH B OJIHOMN
npoOupKe ¢ OpUIITMAHTOBBIM 3€JICHBIM: BHauajie B MPOOUPKY A00ABUTHh KOHIICHTPUPOBAHHOM COJISTHOM KUCIIOTHI, a
3areM pactBopa menoun NaOH. Odopmnenue paboThl MO CBOEMY YCMOTPEHHIO. 3aTeM OOCYIUTh: Kak
3aUKCUPOBAIU PE3YJIbTAThI SKCIIEPUMEHTA (M3MEHEHUE 1IBETA, BHIMAJACHUE OCAKa).
[IpoekT «MOXHO JT1 UCII0JIb30BaTh OPUIIMAHTOBBIN 3€JIEHBIM KaK MHIUKATOP KUCIOTHOCTH CPEIbI»

5.6 «MbL10 uyoecnoey: XO3UCTBEHHOE U TYaJIETHOE, KUIKOE U TBEPJIOE.
IIpakmuueckas uacmo.
JleficTBUE TaKMyca Ha pacTBOP MbLjIa, pACTBOP CTUPAIILHOTO MOPOIIKA
(mOKa3aTeNbCTBO IIETOYHOTO XapaKTepa MOIIIMX CpeAcTB). M3ydeHue STHUKETOK TBEPAOTO M >KUJKOTO MbLIa
(pa3nuuue B XUMUYECKOM cocTaBe). PacTBopeHune Mbliia B )K€CTKOW U AUCTHITUPOBaHHOU Boje. Db dext Tunmans.
[Ipoext «MbI1OBapeHUE»

6. XuMus MULIHA

6.1 Caxap, kpaxman, yenntonoza — poocmeeHHUKU 2/110KO3bl.
Urto Takoe auabdeT. [ mukeMudecKkuii MHIAEKC MPOAYKTOB MUTAHUSL.  XUMHUYECKHUE MOACIACTUTEN U KX KOBAPCTBO.
IIpakmuueckas uwacmo.
Omnpenenenre MPOYKTOB C BEICOKUM TIIMKEMHUYECKUM UHACKCOM (paboTa ¢ Tabiuiiei).
OrnpenensieM MOJCIACTUTENN: acmapTam, cCOpourT .... (PaboTa ¢ aTUKeTKaMH.

OnbIT: B3aUMOJICHCTBUE TIIIOKO3BI ¢ ruapokcusioM Menu (1), cBexenpuroToBICHHBIM.
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I/ICCHGI[OBaHI/Ie HU3MCHCHUA COACPKAHUA TJIFOKO3bI B KpPOBH IIOCJIC

ynotpebsenust gactdyia: KHPUEIIKOB,YUIICOB, CIAIKUX Fa3UPOBAHHBIX HAITUTKOB.

cOaaHCUpOBaHHOTO o0ela W TOCie

6.2 Antomunuii: eenuxuit u yxcacusii. Ilouemy He ciemayeT TOJIB30BaThCS aTOMUHHUEBOU Tmocynoi? ComepHHK

kanpiua. Octeonopo3. MeTailibl KOHCEpPBHOW OaHKHU.

IIpakmuueckas paboma.

CBoiicTBa aJIIOMUHMS U 00JIACTH MPUMEHEHUSI aJTIOMUHHUSI Ha OCHOBAHUHM €ro CBOMCTB (moBTOpeHue). CocTaBUTh

Ta6JII/I]_Iy, KJIIACTCp UJIIU CXCMY.

[IpoBeneHre XUMHUYECKUX PEAKIINI, XapaKTEPU3YIOIMKUX aM(pOTEPHBIE CBOMCTBA COSTUHEHUIN aIFOMUHMS.

OnebiT 1. AFOMUHMN U COJIIHAS KUCJIOTA.
OmneiT 2. Xnopua amOMUHUS U THAPOKCUL HATPUS
OmneiT 3. ['mapokcu antOMUHUS U COJSTHAsA KUCTIOTa

OmnebIT 4. I'mapokcu antOMUHUS U TUAPOKCU HATPUS

HasBanue orbiTa Yro HAOIIOJaEM

YpaBHEHHE XUMUYECKOU pEAKIIUU

BeBOm: oo

HpOCKT «Ee BennuecTBO — KOHCCPBHAasA OaHKa: OKCIICPUMCHTAJIbHOC OIIPCACIICHUC MCTAJIIIOB).

6.3 Ykcycnasa kucnoma. CtonoBblil yKCyC, YKCYCHasl 3CCEHIIMS, Je/siHas YKCyCHasl KUCIoTa: B ueM pasHuna. CoiicTBa

YKCYCHOM KUCJIOTBI U €€ puMeHeHne. OU3n0I0ru4ecKoe BO3AEMCTBUE KUCIIOTHI.

IIpaxmuueckas paboma.

CocrapnieHue NOHATUITHOM CXEMBI: «UTO sl 3HaI0 00 YKCYCHOM KUCIOTE»

(MHAMBUIYATBHO, JIUOO B TPYIIIE).
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PacueTr koHUEHTpalKy KUCIOThI IPU €€ pa30aBICHUU.

KuCII0THOCTB pacTBOPOB NMUILEBOM COIBI U YKCYCHON KHCIIOTBI.

["amenune nueBon coapl YKCYCHOM KUCIOTOW: IPU3HAKKA XUMHUUYECKON

peakuuu (BblIIEIECHUE ra3a, pe3Koe YBEIUUeHUE 00beMa peaklIMOHHON cMecH). [IoBTOpUTH peakIuio raleHus Coibl
C HCHOJb30BAaHUEM MHIMKAaTOpa (Hamp., OTBapa KPAacCHOKOYAHHON KamycThl). Jljigs 4yero HeoO0XoAuMoO ObLIO
MIPUMEHCHUE UHIUKATOpa?

OOpaTuTh BHUMaHKE, YTO BBIJICIICHHUE I'a3a YaCTO COMPOBOKIACTCS

YBEJIMYEHUEM 00bEMA PeaKIMOHHOM cMecH. Kakue Mepsl MpeaocTOpOKHOCTH

HY’KHO COOJIIOJIaTh MTPU MPOBEICHUN TAKUX PEAKIUN?

6.4 «Conenaa nawia dcuznp» (IOBapeHHAs COJb, IOTall, TJIyTamMaT HaTPHS....... riayoepoBa CoJib, MEIHbBIN

KYIopocC...... )

[TumeBas cona, NUThEBask CO/la, KAJIBLIMHUPOBAHHAS COAA, KAYCTUYECKasl COAa: OJJMHAKOBBIE WIIM Pa3HbIEC BEIECTBA.
KauecTBeHHbBIC pEaKIIUU B XUMUH.

lIpaxmuueckas paboma

OnpenenuTh: Kakoe 13 BEWECTB (MUIIEBasi COJa, KayCTUYeCKasi cola, KaJbLIMHUPOBAHHAS COJIa) SIBIISIIOTCS COJISIMU
YTOJIbHOU KUCJIOTHI.

Onpit 1. [lelicTBUE MHIUKATOPAMU.

Omnpit 2. JleiicTBUE HA pacTBOPHI MUIIEBON M KAYCTUYECKOUN CObI YKCYCHOM KUCIOTHI

Ha3Banue onbiTa Yrto HaOI0OgaeM BriBog
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BriBOg: ..........

[IpoBeneHre OMBITOB MOATBEP)KIACT, YTO MHUIIEBAs COJAA, KAJIBIIMHUPOBAHHAS COJa — 3TO COJU ClIab0W yroJbHOU
KHCIIOTBI, & KayCTUYECKast Coa — PACTBOPUMOE OCHOBAHHE.

OOcyauTh, Kak T0Ka3aTh OMBITHBIM ITyTEM, YTO THUIIEBAst CO/IA SBISETCS KUCION COJIBIO.

6.5 Bpeo numpamoe: mugh unu npagoa. Ilonp3a HUTPATOB: BaXHEHIINE MUHEPATbHBIC YIAOOPEHUS KaK WCTOYHHK
azota. Kpyrosopot azora. [louemy BeHeprHa MyXOJOBKa MOEAACT HACEKOMBIX (TaK OHA BOCHOJHSAET HEIOCTATOK
azoTa B OOJIOTUCTHIX MecTax). HuTparbl B KauecTBE MUIIEBBIX KOHCEpBAHTOB. Kakue mpeBpaileHus: MpOUCXOIsT C
HUTpaTaMH B OpPraHU3ME YeJIOBEeKa. A30T M €T0 CTCTICHN OKHCIICHHS.

Ipaxmuuecxas wacme.
OmnpeneneHre MaccOBOM 10 a30Ta B KAJIMHHOM, HATPUEBOM M aMMOHUIHOM cenuTpe. BbIBoa: kakoe u3 HUX Oosee
IIEHHOE a30THOE YJI00peHHUE.
[IpoexT «BnusiHuEe a30THBIX YI0OPEHUI HA POCT CaXEHIIEB (HacoIm».
/. PaboTa Hag npoekTamMm — S 4

6. Oman evibopa memvl, nNOCMano8Ky yeau, 3a0a4 Ucc1e008aHUs .

7. Dman 8vi08udiceHus cunomesoi.

8. Dman naanuposanus nymu oocmudicenus yeei Ucciedo8amelbCkKux (NpoeKkmHvlx) pabom u evlbopa HeooX00UMO20
UHCMPYMEHMAPUSI.

9. Dman nposedenus yuebHo2o ucciredosanusi (NPOeKMHOU pabdomvl) ¢ NPOMEI’CYMOUHLIM — KOHMPOIeM 3a X0O0OM

6bINOJIHCHUA U Koppekuueu” PE3Y1omamaoes.
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10.9man ogopmnenus, npedcmasnenus (3awumst) npooyKma npoexmuol pabomaol

Cnucok HCnoJib3yeMbIX HCTOUHHKOB

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

2. Kykymkun FO.H. «Xumust Bokpyr Hac», M. Breicmias mkona, 2018 r..

3. B.M. Ky3nenoB «Xumusi Ha TOpOTe€ HOBOTO ThICSUENETHs», « XuMus B mikojie» Ne 1, 2017,

4. AM. IOaun u npyrue. «Xumus g Bacy. M. «Xumus2002.

Cnucoxk jgureparypsbl AJsl YUYMTENs:

1. O.C.Tabpuensu, I'.I'. JIsicoBa «HacTonbHast kKHura yautens xumuny. , [poda, 2017.

2. AmukOeposa JL.IO. 3anumarensHas xumusi. Kuura i yuamuxcs, yuureneit u poaureneit. M.: ACT-ITPECC, 2017,
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K.A. MakapoB «Xumus u 310poBbe». M. «IIpocsenienue».2005.
. IO.H. KopotsieBa «XUMHUECKUE CATIOHBI KPACOThD). «XuMHS B mkoae». Ne 1. 2005 r.

3
4
5. Ckypuxun .M., HeuaeB A.Il. Bce o nuie ¢ Touku 3penus xumuka. Cripas. uznanue. M.: Beiciias mkosa, 2009
6. AxmeroB M. A., 3oposa E.}O. O0yueHnue XuMUH KakK MPOIECC pa3BUTHUS

7

. TIO3HaBaTeNbHBIX cTpaTeruil ywyammxcs [Tekcr]/ AxmeroB M. A., 3oposa E.}O.// Hayka u mkona.- 2015.- No 2.-
C.81-87
8. Jlazaper B. C. IlpoexkTHasi neATeNbHOCTh B IIIKOJIC: HEUCHOJb3yeMble Bo3MoxkHOCTH [Tekct]/ Jlazaper B. C.

//Bompocer obpazoBanus. — 2015.- Ne 3.-C. 292-307.
9. Boponnos A. [IpoekTHas 3aga4a [DnekTpoHHbIN pecypc] / BoponioB A. - Xypuan «Hauanenas mkona».- 2007.- Ne

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

10.BBeaenune B HaHoTexHONMOTHH. XuMus [Tekct]/ yueOHOE mocobue mis ydammuxcst 10 — 11 kmaccoB/ monx pemaxiueit
AxmeroBa M.A. - CII6: oOpa3zoBaTenbHblil HEHTp «Yuactue», OOpazoBarenbHbie mpoekThl, 2011 — 108 c. (cepus
Hanomikoma)

11.T"a6puensa O.C., OctpoymoB W.I'. Tlponenestuueckuii kypc «CtapT B xumutoy/ I'abpuensn O.C.- Kypnan «Xumus
B mikosie».- 2005.- Ne 8.- C. 19-26

12.T'ony6 I'.B., Ilepensiruna E.A., UypakoBa O.B. OCHOBBI MpPOEKTHOW IESATEIHHOCTH HIKOJBHUKA: METOANYECKOE
mocoOue Mo MPernojaBaHuIo Kypca (C UCTOIb30BaHUEeM TeTpajieii Ha medaTHou ocHoBe)/ [Tox penakuueii mpodeccopa
E.f.Korana. - Camapa: M3natenbcTBo «YueOHas nureparypa», M3aarensckuit njom «Demoposy. 2006. — 224 c.

Cnucoxk jJuTepatypbl AJsi 00y4alonmuxcs:

1. B.A. BoiitoBuu «Xumus B ObiTy». M. «3Hanue». 2000.
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http://nsc.1september.ru/article.php?id=200700608

«OHIMKIONEANYECKUM clIoBapb OHOTO xuMuka» M. «Ilemarorukay, 2002.

«Qpyauty, Xumus — M. OO0 «T/[] «13naTensctBo Mup kauru»», 2018.

2
3
4. Amux6epona JI.IO. 3anumarensHas xumus. Kuura s ygamnmxes, yuutenet u poaureneit. M.: ACT-ITPECC, 2017;
5

Mup xumun. 3aHumatenbHbie pacckasbl 0 Xxumun. Coct. FO.M.Cmupnos. CII6.: «MuM-Dxkcenpeccy, 1995.

KputepuaabHasi Ta0/1MIa OLEHKH NMPoeKTa’

Ipuioxxkenune Nel

Kpurepuii ba3zoBrlii ypoBeHb IloBbIILIEHHBIH YPOBEHD
1 6amn 2 Gama 3 bama 4 danna 5 bamtoB 6 6amtoB 7 6amioB 8 6amos
@ = Yuaenuk Y4aenuk VYdenuk onucan | YUeHHK Yuenuk Yuenuk YueHuk Ydaenuk
MOATBEP AU 00BsACHUI CUTYaIUIO U obocHoBan npoaHanusupo | Ha3Ball chopmynupoBa | yKasai
= TIOHUMAaHHE [PUYHUHBL, 10 yKa3aJl CBOH UJIEANbHYIO Ban cutyaiuto | HEKOTOPBIC 7 npoGyieMy Ha | HEKOTOphIE
E po0GJIEMBI, KOTOPBHIM OH HaMepEeHUs (kemaemyro) Y Ha3Baj :52122:;%1{ OCHOBE MOCIIEACTBHSI
= E chOpMyYITHPOBaH | HMPUCTYIIHI K CUTYaIus NPOTHBOPEUHE | o JIETAILHOTO CYIIIECTBOBA
%‘ é S E HOU y4HTeIeM PEIICHHTO MEXTY TpoGIIeMsL, aHaIM3a HUSA
. = E S é § POOIEMEI, HJcaIbHON H C(l)ovayﬂHpoB CUTYaIHH U | TIpoOIeMBI
5 § = ) é_ S chopMyITHpOBaHH peanpHOMH aHHOM C MIpUBE aHaJIN3
E 5 i E 2 g oM yuuTenaem cuTyarmen ITOMOIIBIO TIPUYIHH ee
S § < = z § yauTend CYLIECTBOBAaHU
S = £ B | H 9 1
S s B & |2 =

! ITannas cucrema oueHupanus, npunatas 8 OOIT OO0 I'BOY COII Nel r. Hereropcka, cocTapieHa COIIaCHO METOAMYECKUM PEKOMEHIALMAM M3 cOOpHuKa PulMaHa

N.C., Tony6 T.b., Tlepensirmnoii E.A. «Ilopsimox ¢opmupoBanus pasgena «CuctemMa OICHKH JOCTIDKEHHUS TUIAHUPYEMBIX pE3YJIbTaTOB OCBOCHHS OCHOBHOM

00pa30BaTeILHON IIPOTrPaMMBbI OCHOBHOTO 00111er0 00pa3oBanus». — Camapa. 2012.
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YyeHuk Vuenuk ¢ VYuenuk VYuenuk VYuenuk VYueHuk VYueHuk VY4enuk
HMOATBEPAUIT MOMOIIBIO chopMyaupoBall | cHOPMYIHPOBa | MPEATOKUI o0GocHOBaI MIPEJIOKUI HPEIIOKII
MOHUMaHHe yauTens 3ajauy, J1 eIk IPOEKTa | Croco0 JIOCTHDKUMOCT | BO3MOJKHBIE CTpaTeruio
LeNU U 3a7a4 chopMyIHpOoBaI aJIeKBATHBI [IEJIM | HA OCHOBaHUU ybOenuTbes B b IIeTU U CIOCOOBI JOCTIDKEHUS

2 MPOEKTa, 3aJa4H, MPOEKTa, poOIIeMsl, JOCTHKECHUH Ha3Ball PUCKN | PEIICHUS LIeNTN Ha

= c(hOopMyITHPOBaH | COOTBETCTBYIOIIH | OMPEACICHHON chopmynmpoBa | menu TIpOoOIEeMBI OCHOBE

§ HBIX yIHUTEIEM € LIeJIN TIPOEKTa COBMECTHO C HHOH aHaIM3a

% YUUTEIEM COBMECTHO C IBTEPHATHB

E,{ yUUTETEM Bl
ITocne Iocne Yuenuk YyeHuk ykazan | Y4eHHK Yyenuk Yyenuk YyeHuk
3aBEpILICHUS 3aBepIICHUS BBICTPOWII B BpeMS, 3a()MKCHPOBall | CIUIAHUPOBAN | TPEIJIOMKHI obocHOBa
MPOEKTA YYCHHUK | MPOEKTa yICHUK XPOHOJIOTHYECK | HE0OXoanumMoe pe3yIbTaThl TeKyIuit neiicTBus HE00X0IUM
pacckasail, 4To onucan oil JUIS TEKYLIETro KOHTPOJIb C (marm) B bl€ JUIs
OBLIO CHeNaHO B | MOCIEOBATENBHO | MOCTENOBATENb | BBIMOJIHEHHS KOHTPOJIS 32 yueToM COOTBETCTBUH C | peanu3aliu
X0J1e paboThI CTh U HOCTH chopMyIHpOBa | COOTBETCTBUE | CHCIUPHUKU 3aa4amMu u MpoeKTa

o HaJl IPOEKTOM B3aUMOCBSI3b c(OpMyJIHPOBaH | HHBIX M JIESITENTBHOCTH | Ha3Bal pecypcsl

= MPEANPUHATBIX HBIC COBMECTHO | COBMECTHO C JieITeNbHOCTH | (IIaroB) HEKOTOpbIE

% JeUCTBHI C y4uTenIeM YUUTENEeM IUIaHy HEO0OXOnUMBIE

5 JIeHCTBUS JIeHCTBUI pecypchl

I‘:é (maru) (maros)

@ ITocne Ha stamne YueHuk VY4eHuk ykazan, | YUYeHHK VYyenuk Yyenuk YyeHuk

% 3aBepIIeHHS TUTAaHUPOBAHUS JIETAJILHO KakuM o0pazoM | ommcan 000CHOBaHO chopMynIHpoBa | CIUIAHHUPOBA

E MPOEKTa YUYCHUK | YUECHUK OIHCall ommcan OH IJIaHUPYET XapaKTEepUCTH | Ha3Bal 1 b

g omnmcan ) nponyKTv, XapaKTEePUCTHUK | HCIIOJIB30BAThH KU TMPOAYKTA, | MOTEHIMAJbH | PEKOMEHIAUH | MPOJBIKCHU

o MOJTY4YEeHHBIN KOTODBII U TIPOJIYKTA, MPOAYKT C y4eToM BIX o € W yKa3all

E MPOAYKT Mperonaraer Ba)XKHBIC IS €T0 3apaHee moTpeduTeNe | WCHOIB30BAHU | TPAHUILBI

g é MOJYIHTh HCTIONTb30BaHUS 3a/ITaHHBIX it 1 o0macTu 10 HCTIOJIF30BA

§ % KpUTEPHEB HCTIONB30BaH | MOIyYEeHHOTO HUS

£ E) OIIEHKHU Us MPOAYKTa | MPOAYKTa MPOAYKTa

é § IPOAYKTa JPYyTUMHA
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Pabota ¢ nadopmarueit

YyeHuk VYuenuk VYuenuk VdeHuk ykaszan, | Y4eHUk VYueHuk Y4enuk npu VY4enuk
YKa3blBa€T  Ha | yKa3bIBACT HA BBIIEIWII U3 Kakas CaMOCTOATENb | opraHusoBan | IVIAHMPOBAHUHM | camMOCTOATEN
OTCYTCTBHE OTCYTCTBHE 0003Ha4YEHHBIX | MHPOPMALKSA [0 | HO Ha3BaJ TIOUCK pabotbi BHO U
. BBIJICIIHI
nHdopmanuu, KOHKPETHOH yuuTeNneM TOMY WJIN BUJIBI nHdopmanuu A apryMEHTHD
BOTIPOCHI, IO
BO BpeMs | HHpOpMAIUH BO BOIIPOCOB IS HHOMY HCTOYHHKOB, B KOTOpLIM’ OBaHO
BBITIOJTHEHHS BpeMs W3y4CHUS, TC, BOIIPOCY, U3 KOTOPBIX COOTBETCTBHH | HeoGXOIHMO TIPUHSIT
TOTO JEWCTBHSA, | OOCYXKICHHUS C nHpopmanmen MIOCTAaBICHHOMY | OH IUTAHUPYET | C IUTAHOM HOTy4HUTh pelIeHue o
E JIT KOTOPOTrO | PYKOBOOUTCIICM 110 KOTOPBIM HE YYHUTCIEM HIIA MOJIYINTH pabor 1o CBCACHUSA U3 3aBCPIICHUHA
=
g ITa o011ero ruiaHa obnayaer. CaMOCTOSATENIbH | HMH(POPMALIUIO, | MPOCKTY HCCKOJIBKHX JTamna cobopa
& nHpopmanus JIeSITeTIbHOCTH B 0, He0OXOMMa | PEeKOMEHI0Ba MCTOYHHKOB uHpopmanu
=
= HeoOxoauma, paMKax MpoOeKTa, JUIs HHYIO u
% 3ajaBas 3a/1aBasi BOIPOCHI BBITTOJIHEHUS yauTeneM
5 BOTIPOCHI TIpoeKTa
=
Yuenuk VY4eHUK U3N0KWI | YUEHHUK Ha3zBal | YYECHHK Y4enuk Yyenuk VYueHuk VY4aeHuk
U3JI0KUI Te parMeHTHI HECOBIIAJICHUS B | UHTEPIPETUPOB | yKas3as Ha IIpUBEII pcannsoBal NPCATIOKUT
0Ty IECHHYIO 0Ty IEHHON CBEJICHUSIX, aJl TIOJTYIEHHYIO | BBIXOJSIINE obbscHenue, | NPEVIOKEHHBIH | criocod
yuuTeneM paspeleHus
nH(popManuio nHpopmanuy, coJepkamuxcs | MHGOpManuio B | U3 odmero Kacaromieecst
cnoco6 NPOTUBOPEY
KOTOpBIC B MICTOYHHKAX KOHTEKCTE psina nnn JTAaHHBIX paspereHus —
5 OKa3aJIHMCh nHpopmanuy, coJIepKaHus npotuBopeda | (cBeaeHHH), POTHBOPEUHs | IPOBEPKH
g HOBBIMH JUISl HETO | NPEUIOKEHHBIX | NMPOeKTa mue apyr BBIXOASIINX WM TIPOBEPKH | JOCTOBEPHOC
2 WIIN 3aal YUUTEIEM. JpyTy n3 obmero JIOCTOBEPHOCTH | TH
1S}
-? BOMNPOCHI HA CBEIICHUS. psna, umu uHbopmanuu uHpopMany
= MOHUMAaHHE OGHapyKEeHH 1
<
% BIX
=] MIPOTHBOPEUH
& it
o
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ChopMHPOBAHHOCTH MPEIMETHBIX 3HAHUI

M CIIOCO00B NeATeIbHOCTH

Yyenuk VY4eHuk npusen Vuenunk Vuenuk caenan | YUYCHHK YueHuk Yuenuk cuenman | YueHHK
BOCIIPOU3BEI IpuMep, IIPEATIOKUI UIU | BBIBOJ, CACIall BBIBOX | BBICTPOMI B | BBIBOA Ha | moareepaui
apryMEHTAaLMIO | HOATBEPKAAIONIM | IIPeIIIPUHAI (IpHCOETUHIIIC (MpucoeMHUIT | COOCTBEHHOH | OCHOBE BBIBOJ[
. Ny Csi K BBIBOJY) | JIOTHKE KPUTUYECKOTO
U BBIBOJI, 1 BBIBO/I, JIEHUCTBHS 10 sl K BBIBOAY) Ha CcOOCTBEHHO
. Ha OCHOBE | COBOKYIMHOCT | aHaiu3a N
2 CONepKaIecs | 3aMMCTBOBAHHBIA | MIPOEKTY, OCHOBE MOy e HHOH b DA3HBIX  TOUEK "
= B U3yYCHHOM A3 HCTOYHHKA OCHOBBIBAsICh HA | TIOJTY4EHHOU uH(popMaLun apryMeHTOB, 3peHust i | ApryMeHTar|
% HUCTOYHUKE I/IHCI)OpMaI_II/II/I HOJIy‘{eHHOP'I I/IH(l)OpMaI_[I/II/I u u IpuUBEN | MOATBEPKIA COIIOCTAaBJICHUS uel Wi
m v
< nHpOpPMATIH nHPOPMALTTH MPUBEI XOTS OBl | HECKOJIBKO IOMMX BBIBOJ | MEPBHYHOM U | CAMOCTOATEN
7 v
8 O,HI/IH apFYMCHT aprMeHTOB BTOpH“IHOI/I BHO
= WIA  JaHHBIX nHpOpPMAaLNH, MOy eHHBT
= hinic ero
g MH
2 TIOTBEPIKIICH
%) JTaHHBIMU.
e )55°1
VYuenuk B pa6orte u B Yuenuk Ommbku
MIPOJIEMOHCTPHUPO OTBETax Ha MIPOJIEMOHCTP OTCYTCTBYIO
BaJI IOHUMAaHHUE BOMPOCHI IO HpoBai T
coJiep KaHus COJIepP KaHUIO cBOOOIHOE
BBINOJIHEHHOM paboThI BJIaJIEHIE
paboThI OTCYTCTBYIOT MPEeIMETOM
rpyOBIe OIMMOKU | TIPOCKTHOM
JIESITEILHOCTH
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» VYuenuk VYdeHuk Ha3Baa VueHuk Ha3Baa | YUYEHHK Ha3Bal | YUEHHK VueHuk VueHuk Vuenuk
2 BBICKa3all CBO€ | TPYAHOCTH, C CUJIbHBIE cia0ble MIpUBE MIPEAIOKUIT apryMEHTHpOBa | MPOaHAIU3U
E BIIEYATIIEHUE OT | KOTOPBIMU OH CTOPOHBI CTOPOHBI MPUYUHBI croco0(bI) JI BO3MOXKHOCTh | poBal
2 paboThI HaJ | CTOJKHYJICS NpU pa0boThI HAZ paboTHI HAZ YCIEXOB U MIPEOJONIEHUST | UCTIOJIB30BaTh pe3ynbTaThbl
? TIPOEKTOM pabote Hax TIPOEKTOM TIPOEKTOM HeyIad TpyAHOCTEH OCBOCHHBIC B paboThI HAZY
a TIPOEKTOM (TpymHOCTEH) | (M30eKaHUA xoze TIPOEKTOM C
B paboTe Hax | Heyxmad), c MIPOEKTHOM TOYKH
2 TIPOEKTOM KOTOPBIMH OH | pabOTHI 3peHU
2 CTOJKHYJICS YMCHHS B JKA3HCHHBIX
E pu pabote JIPYTUX BUAAX IJIaHOB Ha
2 Hajl JeITeNbHOCTH | Oymylee
E ’E MIPOEKTOM
£ g
O =
Yuenuk YUueHuK W3IOXWI | YUeHHK Yuenuk Yuenuk Yuenuk YueHuk YyeHuk
H3JI0KHIT BOIPOC C | UBJIOKWIT TEMY, | U3JIOXKHI TeMY, | M3JIOXKUI ITOCTaBHJI H3JIOKUIT MpeICTaBUI
BOIIPOC ¢ | cobmroaeHueM BKITIOYAOMIYIO BKITIOYAOIITYIO TeMy, Leab BOTIPOC, nHpOpMAaIH
= COOIIIOIEHHEM HOPM HECKOJILKO HECKOIILKO (S {0113% ) MMUCBMEHHOW | CaMOCTOATENBH | 0 B hopMe |
E = HOPM odopmIeHHs BOIIPOCOB C | BOIIPOCOB C | CIIOXHYIO KOMMYHHKAI] | O IMPEII0KHIT Ha
,E 5 odopmieHAs TEeKCTa 51 coOIII0IeHHEM coOIoIeHHEM CTPYKTYpY H WU U CTPYKTYPY HOCHUTEJE,
2 : = TEKCTa, BCIIOMOTATEIIFHOH | HOPM W TPaBWJI | HOPM U TPaBWI | TPaMOTHO OTIpE eI TEKCTa B aJICKBaTHBIX
g E 2 3aJlaHHBIX rpadukw, odopMIeHHS odopMIeHHS HCII0JIb30Ball JKaHp TEKCTa. | COOTBETCTBHUM C | LIENIU
E g 5 obpasziom 3aJJaHHBIX TEeKCTa TEeKCTa U | BCIIOMOTaTeib HOpMaMu KOMMYHHKAI]
g E = obpasiom BCIIOMOTATeNIbH | HBIE CPEJNICTBA, KaHpa uu
£ = % o  rpaduxu,
E_ E‘ = 3a/JlaHHBIX
2 2 2 o0pasom
O =
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Vuenuk Vuenuk Vuenunk Vuenne VYuenunk Yuyennk Yuyennk YyeHuk
BI)ICTpOI/IJ'I CBOIKO BI:ICTpOI/IJ'I CBOKO CaMOCTOSATCIIbH HCIIOJIB30Bajl aJCKBATHO CaMOCTOATCIIb peanmoBan CaMOCTOSATCIT
= peqL B peqL B O IOArOoTOBUII pa3anHHe HCIIOJIB30BaJl HO JIOTHYCCKHUC BHO
E COOTBCTCTBHUU C COOTBCTCTBHUU C IIJIaH Bep6aJ'H)HI>Ie HeBepGaﬂLHH HCIIOJIB30BaJl 1501040 peam/BOBan
= HOpMaMu HOpMaMH BBICTYIUICHUS U | CpPEACTBa € CpeacTBa HEBepOaNbHBl | PUTOPUYECKHE | JIOTHUECKUE
]
2 : 5 pPyCCKOTO PYCCKOTO SA3BIKA, coOmogan KOMMYHHMKAallUA | WA € CpeiCcTBa NIPUEMBI, WA
g E S SI3BIKA, oOparmasich K HOPMBI IIOATOTOBJICHH | WA NIPEUIOKEHHBIE | PUTOPUYECK
= g E oOparmasich K IJIaHy, My OMMIHO M bI€ HAIJIAHBIE | TPAMOTHO Y4YuTENEM W€ NIPUEMBI
[
g E § TEKCTY, COCTaBIICHHOMY C | PEYH U MaTepHalsl, IIOATOTOBJICH
= = e COCTaBJIEHHOMY | IIOMOILBIO periamMeHT IIPEAIOKEHHBl | HBIE
E_ ? § C IOMOIIBHO y‘-II/ITeHH (] quTeneM HarJiAaHbIC
S
& 2 5 yUUTeNs Marepualbl
O = >
Conep:xaTeibHOe OMUCAHNE KAMKIOT0 KpUTEPUsi
Kpurepuii YpoBHHU cpOPMHPOBAHHOCTH HABBIKOB MPOEKTHOM 1eATeJIbHOCTH
Bba3oBbIii IloBLINNIEHHBII
Camocro- PaboTa B emomM CBUACTENHCTBYET O CIIOCOOHOCTH Pabora B 11€J10M CBUICTEILCTBYET O CIIOCOOHOCTH CAMOCTOSATEIBHO CTABUTh IIPOOJIEMY U
ATEJLHOE CaMOCTOSITEITEHO C OMOPOil Ha MOMOIIIh PYKOBOJIUTENS CTABUTH HAXOJMTh MYTH €€ PEIICHUS; IPOJIEMOHCTPUPOBAHO CBOOOIHOE BJIaICHUE JIOTHUCCKUMU
npuoope- po0JIEMy U HAXOJUTh IYTH €€ PELICHHUS; MPOJIEMOHCTPUPOBaHA | ONEpalMsIMU, HABBIKAMUA KPUTHYECKOTO MBIIIICHHS, YMEHUE CAMOCTOSATEIILHO MBICIIUTH;

TeHHe 3HAHU

CIIOCOOHOCTH MPHOOPETATh HOBBIC 3HAHUS /WK OCBaUBaTh

MPOJICMOHCTPUPOBaHA CIIOCOOHOCTh Ha ATOW OCHOBE MPUOOPETATh HOBBIC 3HAHUS H/HIIN

U pelieHue HOBBIE CIIOCOOBI IEHCTBUH, OCTHTATh OoJee TITyOOoKOTro 0CBanBaTh HOBBIE CIIOCOOBI ICHCTBUH, TOCTUTaTh OOJee rITy0OKOro TOHUMAaHUS
npodiaem MTOHWMaHUs U3y4YEHHOTO poOIeMbl

3naHue IIpoaemMoHCTpHUPOBAaHO MOHMMAaHKE COJIEpKaHMs BRIIOTHEHHOH | [IpogemMoHCTprpoBaHO CBOOOAHOE BIIaJICHUE IPEIMETOM MPOESKTHOM JI€ATENbHOCTH.
npeaMera pabothl. B paboTe u B 0TBeTax Ha BOMPOCHI IO COICPIKAHHIO OmmOKH OTCYTCTBYIOT

paboThl OTCYTCTBYIOT IpyOble OMHOKN
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Peryasi- IIponeMOHCTPUPOBAHBI HABBIKH ONIPE/ICIICHUS TEMBI 1 Pabora TmarenbHO CIUIAHUPOBAHA U TIOCTIEI0BATENBHO pealn30BaHa,
THBHbIE TTAaHAPOBAHMS PAOOTHI. CBOEBPEMEHHO IIPOHICHBI BCE HEOOXOUMBIC ATAIbl OOCYKICHUS U

}IeﬁCTBI/IH MMpeaACTaBJICHHUA.

Pabora noBeneHa 10 KOHIIA U IPEJICTaBIEHa KOMUCCHUM;
KoHTpob 1 KOppeKLys OCYyHIECTBIISIIUCH CAMOCTOSITEIILHO
HEKOTOPBIE ATAIbI BRIMOIHIIUCH 0] KOHTPOJIEM U HpHU
nojanepKke pykopoaurens. [Ipu aTom nposBisitoTes

OTACJIbHBIC 3JICMCHTBI CAMOOLCHKHA U CAMOKOHTPOJIA

oOyyJaromerocs
Kommy- ITponeMOHCTPUPOBaHbI HABBIKK O(OPMIICHHS IPOEKTHON Tewma sicHO ompeneneHa u mosicieHa. TekcT/coo0IeHne Xopomo CTPYKTyprupoBaHsL. Bee
HHUKAIUSA palOThI U MOSICHUTENFHOM 3alMCKH, a TAKXKE MTOATOTOBKH MBICJIH BBIPaKEHBI SICHO, JIOTHYHO, ITOCIEI0BATENbHO, apIyMEHTHPOBAHHO.

IPOCTOM Mpe3eHTauuu. ABTOP OTBEYAET HA BOIIPOCHI PaboTta/coobuienre BbI3bIBaeT HHTEpEC. ABTOP CBOOOAHO OTBEYAET Ha BONPOCHI
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