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IHosicHuTEeNLHAA 3aNIUCKA

Pabouast mporpamma 1o BHEYpOYHOM neATenbHOCTH «llepBpie marun B XuMum» 111 8-X KJIACCOB COCTAaBJEHA B
COOTBETCTBUM ¢ TpeboBaHusiMu DenepaibHOr0 rocyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAapTa 00IIero oopa3oBaHUs
BTOPOTO MOKOJIEHUS:

1. [IpumepHasi OCHOBHasi 0OOpa3oBaTeNbHAS MpPOrpaMMa OCHOBHOTO 00mero oOpa3oBaHusl (0g00peHa pernieHueM
denepanbHOro yueOHO-METOAMUYECKOTO 00bEIMHEHUS 110 001IeMy oOpa3oBaHuio (MpoTokos oT 28 uroHs 2016 r. No
2/16-3) — fgosreestr.ru;

2. IMucemo Muno6puayku ot 28.10.2015 r. Ne 08-1786 «O pabouux nporpaMmmax y4eOHBIX IPEIMETOBY;
3. Tucemo Muno6puayku ot 12.05.2011 r. Ne 03-2960 «O0 opranuzanuu BHEYpOUHOUH ACSITEIBHOCTIY.

JlaHHasi mporpamMma SIBJISETCS MIpOrpaMMoON OOIEHHTEIUICKTYyalIbHOM HampaBieHHOCTU. [Iporpamma mocTpoeHa Ha

CIEAYIOMINX NPUHIUIAX:

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

- Ilpunyun nocneoosamenvrocmu u cucmemamuynocmu (00y4eHUE OT IPOCTOTO K CI0KHOMY, «OT HE3HAHMSI K 3HAHUIO, OT

HEYMEHUS K YMEHUIOY).

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

- [Ipunyun ocmviciennocmu (NEPEHOC UMEIOIINUXCS 3HAHUM B HOBYIO CUTYaLHUIO).

- [Ipunyun cosnamenvrocmu u akmugHocmu (IPUMEHEHHUE 3HAHUI Ha MPAKTUKE).

AKTYaJIbHOCTH MPOrpaMMbl 00yCIIOBJIEHA TEM, YTO B YUEOHOM IUIaHE NpeIMETy «XHUMHUs» 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 I NMPO(ECCHOHATBLHOTO CaMOOMpPENEICHNs IKOJIbHUKOB. B0o3MOXHO,
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, (POPMUPYET HaYaIbHBIN ONBIT TBOPUECKOM JEATEIBHOCTH, HO U PAa3BUBAET UHTEPEC OOYUAIOLIErocs K
HKCIIEPUMEHTY, HAy4YHOMY IIOHMCKY, CIIOCOOCTBYET CaMOOIPENEICHUIO YYallluXCsl, OCO3HAHHOMY BBIOOPY MNpOQeccHui.
VYyamuecs: CMOTyT Ha MPAKTUKE UCIOJIb30BaTh CBOM 3HAHUS HA YPOKAaX XUMHH U B OBITY.

IMenarornyeckass 1ejeco00pPa3sHOCTh 3aKJIIOYACTC B TOM, 4YTO 0a30BbI Kypc IIKOJBHOW MPOTrpaMMBbl
MpeaycMaTpuBaeT MpakTUYECKUe padoThl, HO UX SBHO HEIOCTATOYHO, 4YTOOBI 3aWHTEPECOBATh YyYalIUXCs B
CaMOCTOSTEIbHOM NPHOOPETEHHH TEOPETHUECKUX 3HAHWM M MPAKTHYECKHMX YMEHUN M HaBBIKOB. [[1s 3TOro B Kypc
«IlepBble mary B XMMHMW» BKJIIOUYEHbI HanOoJee spKue, HarjsgHble, UHTPUTYIOLUE YKCIIEPUMEHTBI, CTIOCOOHBIE YBJIEUb U
3aMHTEPECOBATh YYAIIUXCS ITPAKTUYECKON HAYKOW XUMHUEH.

B pamkax HammoHanabHOro npoekrta «O0pa3oBaHHe» CO3/1aHUE LEHTPa €CTECTBEHHO-HAay4YHOH HampasieHHocTH «Touka
pocTa» MO3BOJIMIO BHEAPUTH B IIPOrpaMMy LU(POBYIO JIaOOPATOPUIO M KAYECTBEHHO M3MEHUTh IPOLECC OO0Yy4YEeHMs
XUMUHU.

KonuuecTBeHHbIE SKCIEPUMEHTHI IMO3BOJAT IMOIYy4aTh JOCTOBEPHYIO HH(GOPMALMI0O O TMPOTEKaHUM TEX WM HHBIX
XUMHUYECKUX MpoIeccax, O CBOMCTBAaX BeniecTB. Ha OCHOBE MOJMYyYEHHBIX SKCIEPUMEHTAbHBIX JIaHHBIX 00y4daeMmble
CMOTYT CaMOCTOSTEIBHO JIeJaTh BBIBOJBI, 0000IIATH PE3yNbTaThl, BRIABIATH 3aKOHOMEPHOCTH, YTO OJAHO3HAYHO Oyner
CIO0COOCTBOBAThH MOBBIIIIEHUIO MOTUBALIMU O0yUYEHUS IKOJIbHUKOB.

I{eas nmporpamMmmsi:



@opMHUpOBaHUE Y YYAIIUXCS HAy4YHBIX MPEACTABICHUNW O XMMHM B TOBCEIHEBHON »W3HU 4YEJIOBEKa
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 00y4uTh TEXHUKE 0€30MACHOCTH MPHU BHITIOJIHEHUU XUMUYECKUX PEAKIUA;

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

¢ BLBIIBUTH TBOPYCCKH OIIapéHHBIX 06yqa}oumxc51 U IIOMOYb UM IIPOSBHUTH ce0s.

Pa3BuBarmniue:

® CrocoOCTBOBATh Pa3BUTHUIO TBOPUECKUX CIIOCOOHOCTEHM 00yUarOIIUXCS;
e (opmupopats UKT-kOMIIeTeHTOCTH;

BocnurareabHbie:
® BOCIUTAThb CAMOCTOSTEIBHOCTh MIPU BHITIOJIHEHUU PaOOTHI;

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

YYBCTBO JIMYHOM OTBETCTBEHHOCTH.

CBs13b COACPKAHUA NMPOrpaMMbI BHGypO‘IHOﬁ AECATCJIBbHOCTH C y‘l@ﬁHblMl/l npeamMeTramMm:

qJepes

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

MOJIJIEP>KUBATH B3aUMOCBS3 TEOPUHU U MPAKTUKHU, (POPMHUPYET YCTOMIUBYIO MOTPEOHOCTh MMPUMEHSTD MMOJTYYEHHBIC 3HAHUS U



HAaBBIKU B MIOBCEIHEBHOMN KU3HMU.
[Iporpamma mocTpoeHa Ha OCHOBE MeKNPeAMETHOH HHTerpamuu ¢ (QU3MKOH, MaTeMaTHUKON, OWOJOTHEN W JpYruMu
€CTECTBEHHO-HAYYHBIMU MPEIMETAMHU.

Ocob0eHHoCTH peajM3alui MPOrpaMMbI:

Bo3pacT o0yuaromuxcs:

[Iporpamma oprieHTUpOBaHA HA BOCIUTAHHUKOB B Bo3pacTe 14-15 net 6e3 crnernuanbHOl 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 3aHATHS 110 BHEYPOUHOM JIE€SITEILHOCTH MIPOBOISITCS MOCTE
BCEX YPOKOB OCHOBHOTO PaclMCaHusl, TPOAOJLKUTEILHOCTh COOTBETCTBYET pekoMeHaanuam CanlluH, 1. e. 40 MunyT.

MecTto npoBegenusi: 3aHATHs NMpoBoATCs B yueOHoM kabuHere xumun MKOY COULI Ne 1 p.n.Kyiityn



3nmopoBhecOeperammas OpraHu3anus 00pa3oBaTEIbHOTO IMpOIecca MPEAINoiaraeT HMCIOoJIb30BaHHE (GOpPM W METOHOB
oOyueHus1, aICKBaTHBIX BO3PACTHBIM BO3MOYKHOCTSIM IIKOJIBHUKA: TPAKTHUECKHE PAOOTHI, IKCIICPUMEHTHI U OECE/IBI.

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

IlnanupyemMble pe3yibLTATHI OCBOCHUS 00VYAIONIUMUCS MPOrpaMMbI (BHEYYEOHO) BHEYPOUYHOU NeATECIHLHOCTH

JInyHOCTHBIE pPe3yJIbTAThI:

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

- IOCTETIEHHO BBICTPAaWBaTh COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHHE: OCO3HABAaTh MOTPEOHOCTh W TOTOBHOCTH K
caM000pa30BaHuUIO, B TOM YHUCIIE U B paMKaX CaMOCTOSITENIbHOM JIeATEIbHOCTH BHE LLIKOJIbI;

- OIICHUBATh KU3HEHHBIC CUTYaIlUU C TOYKU 3pEHHs 0€30IacHOro 00pa3a KHU3HU U COXPAHEHHS 3J0POBbSI;

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

- popMHUpOBaATH HKOJIOTHUECKOE MBINIJICHUE: YMEHHE OIICHUBATh CBOIO JESATENHOCTh M TIOCTYIKU APYTHUX JIOACH C TOUKU
3pEHUs] COXPaHEHUS OKPYKAIOIIEH CPE/Ibl - TapaHTa KU3HU U OJIaronoiyyus JIoael Ha 3eMIie.

MeTtanpeamMeTHbIMH pe3yJibTaTaMu U3yueHus Kypca «llepBble maru B XuMUm» sBJseTCs GOpMUPOBAHUE
YHUBEpCAIbHBIX YueOHbIX AeiicTBuit (YV]).

PeryasituBubie YY/I:

- CaMOCTOATEIHFHO OOHAPYKUBATH U (POPMYIUPOBATH YUEOHYIO POOIEMY, OTIPEEIATh Ie)Ib YIeOHON AeSTEIBHOCTH;

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

CaMOCTOATCIBbHO CPCACTBA JOCTHIKCHUA LCIIH,;



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

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

- paborTas 10 1IaHy, CBEPATh CBOU JCUCTBUS C 1ENbIO U, PU HEOOXOAUMOCTH, UCIIPABIISATH OMIUOKH CAMOCTOSITENBHO;
- YYUTHIBaTh pa3Hble MHCHUS U CTPEMUTHCA K KOOPIAMHAIIMYU PA3TMYHBIX MMO3UIIMI B COTPYTHUYECTBE;

- B IMAJIOTE€ C YYUTEJEM COBEPIIEHCTBOBATH CAMOCTOSATENBHO BHIPAOOTAHHBIE KPUTEPUH OLIEHKH.

ITo3naBarteabHbie YY/I:

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

- OCYWIEeCTBJISITh CPaBHEHUE, KJIACCU(DUKALINIO, CAMOCTOSATEIBHO BbIOWpasi OCHOBAHUS U KPUTEPHUH [Tl YKa3aHHbBIX
JIOTUYECKUX ONEPALNH;

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

- CO3aBaTh CXEMaTUYECKUE MOJIEIIN C BbIICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

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

- npeoOpa3oBbIBATH MHGOPMAIIMIO U3 OJHOTO BUIA B IPYToil (TaOIUIy B TEKCT | Mp.).

- YMeTb OIPEACIIATh BO3MOKHbBIE ICTOUHUKH HEOOXOUMBIX CBEJICHUM, MPOU3BOAUTH OUCK UH(MOPMAIIIH,
AHAJIM3UPOBATh U OLIEHUBATh €€ TOCTOBEPHOCTD.

- 0000111aTh OHATHSA - OCYILECTBIIATH JIOTHYECKYIO OIEPaIMIO Mepexoa OT MOHATUI C MEHBIITUM 00bEMOM HOHATHUSAM C
0O0IBIINM 00BEMOM;

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



- OOBACHATH SIBIECHMS, MPOLECCHI, CBSI3M M OTHOILICHMS, BBISIBISIEMBIE B XOJ€ HCCIEIOBAHMS, OCYIIECTBISTH BBIOOD
Haunbosee 3 (HEKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH.

KommynuxkaTuBubie YY1

- yMeTb (OpMYJIUpPOBaTH COOCTBEHHOE MHEHHME U IMO3UIUIO, apIyMEHTUPOBATH €€ U KOOPAMHHMPOBATh €€ C IMO3ULIUU
apTHEPOB B COTPYIHUYECTBE MPHU BBIPAOOTKE OOLIETO PEIIEHNS B COBMECTHOMN AESITEIbHOCTH;

- oToOpa)kaTh B PeUH COJEp>KaHUE COBEPIIAEMBIX ACHCTBHIA, KaK B JOpME TPOMKON COLIMATM3UPOBAHHOMN peun, TaK U B
(opMe BHYTpEeHHEN peun;

- YMETb apTYMEHTHPOBATH CBOIO TOUYKY 3PEHHS;

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

- yM€eTbh paboTaTh B IPyIIIE - YCTAHABIMBATH padoure OTHOIICHHUS, 3PPEKTUBHO COTPYIHUYATH U CIIOCOOCTBOBATh
MIPOAYKTUBHOU KOOTIEPALUH.

IIpeamMeTHBIMM pe3yabTaTaMM U3y4EHUs 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 COOJIIOIEHUH TIPAaBUJI UCTIOIB30BaHUS ObITOBBIX XMMHUECKUX MPENapaToB;

— pa3nuyaTh OnacHble U 0e30MacHbIe BEIIECTBA;

- IPUBOJIUTH IPUMEPHI XUMUUECKUX MTPOLIECCOB B MPUPOJE;

- 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;
- opMupOBaTh MIpEACTaBICHUS O OyayIeM MpodecCuoHaIBLHOM BBIOOPE.
Kpome Toro, 3aHsTHsl pu3BaHbl NPOOYIUTH Yy YYAIIUXCS MHTEPEC K XMMUYECKON Hayke, CTUMYJIMPOBATH JalibHEHIIee
M3y4YCHUE XUMHUH. XUMHUYECKHE 3HaHUS, CPOPMUPOBAHHBIC HA 3aHATHSIX, HHOPMAIIMOHHAS KYJIbTypa yJalIuxcs, MOTYT
OBITH UCIIOJIH30BAHBI UMU JIJISI PACKPBITUS PA3IMYHBIX IPOSBICHUN CBSI3U XUMUU C KU3HBIO.
OcHoBaHueM /Uil BblJeJIeHUs] TPeOOBaHUIT K YPOBHIO MNOATOTOBKHM OOYYarOIIUMXCS BBICTYNIA€T OCHOBHAas
oOpazoBarenpHas nporpamma MKOY COL Nelp.n.Kyiityn

Cnoco0bI onpeesieHUs: pe3yJIbTATUBHOCTH:
- Hauanoustit Konmpoas (cenmadpey) B BUJe BU3YyaIbHOTO HAOJIOACHUS Tiefarora 3a coOJII0ICHUEM BOCIIUTAHHUKAMU
TEXHUKH 0€30I1aCHOCTH, MOBEJCHUEM NPH paboTe C MOCIEIYIOIIUM 00CYKIEHUEM;
- Texkywuit Konmpo.b (6 meuenue 6ce2o y4edOH020 200a) B BUJEC BU3YyaAILHOTO HAOJIOICHUS Tearora 3a npoieccoM
BBITIOJTHEHUS YUAITUMUCS MPAKTUYECKUX pabOT, MPOCKTOB, UHANBUIYAIbHBIX 3aJlaHUM, Y4acTUsl B MPEIMETHON Hejesne
€CTECTBO3HAHUS;
- Ilpomesrcymounsiit Konmpons (memamuueckuii) B BUJe NpeIMETHON AUArHOCTUKH 3HAHUS AETHbMU IPOMJIEHHBIX
TEM;
- Hmoczoewvlit konmpons (mail) B BUJe W3yYeHUS M aHAIW3a MPOAYKTOB TpyJa ydamuxcs (IMIPOEKTOB; COOOIIECHUH,
pedeparoB), nmporecca opraHu3auy padoOThl HAJI MPOAYKTOM U JUHAMUKU JTUYHOCTHBIX U3MEHEHHUI.

®opMbl Y4éTa 3HAHUHA, YMEHUH NIPU peaiu3aliy NPOrpamMmbl.



Ompoc;
O6cyxaeHue;

CamocTtosiTenbHas paboTa;

TectupoBanue;

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

B xonI1ie yuebHOT0 roa 00yJaronuics JOMKEH BBITIOTHUTD U 3alTUTUTh TIPOCKT.

(Mpuaoxenue 1. «Onucanue GopMbl NOABETEHHS HTOTOBY).

TeMaTHYeCKMH IJIAH NPOrpaMMbl BHEYPOUYHOM JeATeJbHOCTH «VIMpP XMMHH»

Ne |Ha3Banue pasnena Tema 3aHATUA Bcero Teopus IIpak- Ucnoan3yemoe
/1 4acoB THKA |000pyJA0BaHHUeE
Pa3men 1. BBonHoe 3aHATHE. 1
BBenenue. (2u4.)
1 2
MecTo XUMHH B €CTECTBO3ZHAHUHT 1
Pa3znen 2. BemectBa. Ilpuembr oOparieHus: c 1
JKCIepUMEHTAJNIbHbIE | BEUIECTBAMU.
OCHOBBI XUMUH. (84.) [TIpapuna GesomacHoii paGoTsl mpH 8 1  (CreHmpl, IUIAKATHI
2 MPOBEJAECHUU AKCIIEPUMEHTA.
Texnanka 1a00paTOpHBIX PadOT.
HarpeBaTenbpHbie TPHOOPHI.




YucTthie BemecTsa, 0C000 YHCTHIE
BemiectBa. [Ipumecu. Cmecu.

JlaTumk
RIEKTPOIPOBOAHOCTH,

1T (HPOBOIA
MUKPOCKOIT

MCTOI[I)I IIO3HaHHUA B
CCTCCTBO3HAHHNU.

Bopma. PactBopsl. Mopckas u npecHast
BOJIa. bromornueckne )KUIKOCTH

JlaTynk TemnepaTypbl
[JJATUHOBBIN

MaccoBas A0JIA paCTBOPCHHOI'O
BCIICCTBA, UJIK IIPOLICHTHAA
KOHICHTpPpalK:A BCIICCTBA B paCTBOPC

JlaTuuk onTuyecKkoi
[JIOTHOCTH

HacpllieHHbIE W NIEPECHIILICHHBIE
pPacTBOPBI.

[udposoit
MHUKPOCKOIT

Pasznea 3.
3HAKOMHUMCSI ¢ MHPOM

HAHOYACTHIL
(84.)

MonenupoBaHue

Crtpoenue BeniectBa. Pazmepsl
yactull. HanouacTuusl

KonnouaHele CUCTEMBI: ITOYBa, TJIMHA,
MIPUPOJIHBIC BOJIBI, BO3YX JIbIM,
MUHEPaJIbl, XJ1e0, MOJIOKO, MacJIo,
KpOBb. .. KosmonaHbie 1 HICTUHHBIE
[PACTBOPBI

MeToabl U CPEJICTBA SMITUPUICCKOTO
VCCIICIOBAHNS

Kaxk crerneHp n3MeaIbYeHHOCTH BIUSAET
Ha OO0 TUIOIIAb
CONPHUKACAFONTUXCS YaCTHIL
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Hano00beKkThl U 00YCIOBICHHOCTh HX
YHUKaQJIbHBIX CBOMCTB PE3KUM
YBEJIMYEHHUEM ILIOIIAAN ITOBEPXHOCTH]
YaCTHUIL

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

Moxn. Bosronka iiona. Mox u3 anreku

«Maprannoska». [lepmanranar kanus

[Tepexuce Bomopoaa. CBolcTBa u
MPUMEHEHUE IEPOKCHIA BOJOPOAA

ATIXP

ALICTUJICATUITUIIOBAS] KUCJIOTA.
ACKOpOMHOBAS KHCJIOTA

[IpuGop st
MOJTy4eHUs] BOIOPOAA

«3eJIeHKa» WM OpUIIITHAHTOBBIN
3eJICHBINA

«MBLIO 4yJIECHOE

Jlatunk pH

Pa3nen 5.
XUMUA TUIHA

(54.)

Caxap, KpaxMaJl, LEeJUTI0I03a —
[POJACTBEHHUKHU TITFOKO3bI

AJIFOMUHHN: BEJTUKUI U y’KaCHBIN

YKCyCHasi KUCIIOTa

«CoreHas Hara XKU3Hb)»

Jlatuuk pH, matumk
PJIEKTPOIPOBOIHOCTH

Bpen autpatoB: Mud 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 yeneu
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 XUMHUHU Kak Hayku. CBsi3b XUMHUHU C NPAKTHYECKOW KU3ZHBIO

YCJIOBCKaA.

HpCH(WlM'iéCKClﬂ yacmo.
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Co3naHune mo3HaBaTENBFHBIX KPOCCBOP/IOB U APYTMX MHTEPAKTHBHBIX yIpakHeHMid Ha LearningAps.org wim MyTest.
3. DKcnepuMeHTAJIbHbIEe OCHOBbI XUMHH

3.1 Bewecmea. Ilpuemot oopawienus c eeuyecmeamu.
N3yyenne mnpaBuil TEXHUKA OE30MACHOCTH, MPEAYyNPEeXKIAIMUX M 3alpeniarolux 3HakoB. [lepBas momolurs.
[IpoTuBOIOXKApPHBIE CPEICTBA 3AIINTHI.
3HAaKOMCTBO C BELIECTBaMH, BCTPEUAIOIIMMUCS B OBITY: HlO0J{HAasI HACTOIKa, ME/b, AIFOMUHUMN, COJIb, MUIIEBAs COAA,
JUMOHHAsI KUCJTIOTa, YKCyCHasi KUCIOTa, BOJA, MEIHbIN Kyrnopoc. OTiu4yue BEemeCTB MO (U3MYECKUM CBONCTBAM:
arperaTHO€ COCTOSIHME, LBET, 3amax, BKYC, pacTBOpUMOCTb. IIpaBmiia XpaHEeHUs BEIIECTB B J1AOOpPATOPUU.
TOKCMYHOCTH BELIECTB JIS KUBBIX OPraHU3MOB OINPEAEISIETCS UX XUMHYECKUMHU CBOWMCTBaMH, UX CIIOCOOHOCTBIO
BCTYIAaTh B XUMUYECKHUE peakiuu. [IposBIeHUsI TOKCUYHBIX BELIECTB y YEIOBEKA: XUMHUECKUN OKOT, Pa3/IpaxKeHue
CJIIM3UCTBHIX O0O0JIOYEK, KaTap AbIXaTeIbHBIX IyTEH, aFIEPTUYECKUE PEAKLUHU, OCTPhIE I€PMATUThI, KaHIIEPOT€HHOE
JeicTBUE, MOpPaXeHHs OPraHoOB, BO3MOXKHOCTh JIETalbHbIX HCX0n0B. [IpaBuna orbGopa BemiecTB (TBepable,
MOPOUIKOOOpa3Hble, >KUIKUE, BOJHBIE PAcTBOPbI, 0CO00€ BHUMaHUE — padOTa TOJBKO C MalbiIMH OOBEMaMu
BEILIECTB).
Tecm Ha ocHOBe 3a1anuii U3 oTkpbiToro 6anka OUIIU (pazaen «MeTobl TO3HAHUS)

3.2 Ilpasuna de3onacnoit padbomost npu nposedenuu Ixcnepumenma. Texnuxa nadopamopuvix pabom.
3HAKOMCTBO C JIaDOpaTOpPHBIM OOOpPYAOBAHHEM: CTCKIISIHHAS MOCy/na (XMMHUYECKHE CTaKaHbl, KOJIObI, BOPOHKH,
JICNTUTENIbHBIE BOPOHKU, MEPHAs MOCYy/Aa), BEChI, MTATUBBI JJIsl MPOOMPOK W MPUOOPOB, HArpeBaTelbHbIN MpUOOp-

CHUPTOBKA, apdopoBas nocyna (BeInapuBaTeIbHbIEC YaIIKU, TUTIU, CTYIIKH, IIMATEIN) U JP.

13



besomnacHas paGoTta co cTekioM, MpoOKaMu (JEMOHCTpaIusi PEe3KH CTEKISTHHBIX 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 npuodopul.
CnuproBka. ['azoBas ropenka. [Inutka. Boasnas 6ans. HaznaueHue HarpeBaTelIbHBIX PUOOPOB.
N3yuyeHue CnupTOBKU: COCTaBHBIE YACTH U UX (DYHKIIHS.
['oprodee TOMIMBO ISl CIUPTOBOK: 3TUJIOBBIN cipT. OCOOCHHOCTH peaklUy TOPSHHMsI: BBIJCICHNE TETia U CBETA.
Cyxoe roprouee
[IpaBuna HarpeBaHusi MPOOUPOK C BOJHBIMH pacTBOpaMH (TPEIBAPUTEIBHBIM TIPOTPEB BCEH IMOBEPXHOCTH,
00s13aTeIbHBIN HAKJIOH IPOOUPKHU, OTBEPCTHE MTPOOUPKU «OT ce0s», 3aKpeIyICHUE JePKATENS IPOOUPKH ).
Hcrnonp3oBanne TUTIICH TTPU MPOKAJTMBAHUK BelIecTB. HazHaueHue oneparuy npoKaJnBaHUs.
IIpakmuueckas uacmo.
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. CrnocoObl OUNCTKU BEIIECTB OT MPUMECEH U
paznenenus cmecerd. @uiubTpoBanue. Ileperonka. Kpucramnmuzauus. Paznenenune ¢ NOMOIIBIO MarHura,

JEIIATEIIbHON BOPOHKHU
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lIpaxmuueckas yacme.
| BapuaHT: cMeCh PEUHOIO MECKA U caxapa.
2 BapuaHT: CMECh PEYHOT0 MECKa U OBAPEHHOM COJIU.
CocraBUTh CXxeMy MOCIEAOBATEIILHOCTU orepaluii (pacTBopeHue, (GuibTpoBaHue, BbiMapuBaHue). CpaBHUTH U
oOCyIUTh pe3ynbTaThl ABYX BapuaHToB. OOpaTuTh BHUMAaHHE Ha CMECh caxapa U mecka (y HEKOTOPBIX YalllKH
MOKPBUIMCh KOPUYHEBOM Maccoi), Ha BaXHOCTh YCJIOBUHM MPOBEICHUSI SKCIEPUMEHTA, B JAHHOM CIydae Ha
CBOEBPEMEHHOE MPEKPALICHUE HArpeBa.

3.5 Memoowt no3nanus ¢ ecmecmeo3HaHuu.
Habnronenune. DxcniepuMent. MoenupoBaHue.
YcaoBus npoBeeHUsT HAOMIOAEHUST KaK OCHOBHOTO METO/1a MO3HaHUS. MBICIUTENbHBIN U peaibHbI SKCIIEPUMEHT.
YHuBepcaabHbIE 3HaHUS YEJIOBEUYECTBA Ha OCHOBE HaOMo1eHUSI. DUBHYECKUE U XUMUUECKUE SIBICHUS.
llpaxmuueckas yacme.
BpoyHoBckoe nBmxeHHE 1oa MHUKpockoroM. OOHapykeHue >Xupa B ceMeHax MojcojHeuHuka. OOHapyKeHHe
KpaxMmasia B kaptodene. OOHapyKeHHE YTJEKUCIOTO rasa B BbIIbIXaeMOM Bo3ayxe. JloOaBieHue TUMOHHOU

KUCIOTHI B yait. OdopmiieHne paboThI.

Hassanue omnrsiTa Kak BrImonHsm Yro HabIr0qaIu"

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

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

IIpakmuueckas uacme.
OnpeneneHre C MOMOIIBIO 3JIEKTPONPOBOJHOCTH PACTBOPOB: B KAKOM XHWMHUYECKOM CTaKaHE HaXOJUTCS
JUCTUIUIMpOBaHHas BoAa. JlaHbl Tpu pacTBOpa: pacTBOp MOBAPEHHOM COJIM, PACTBOP caxapa, JUCTHILIMPOBaHHAs

Boaa. OgopmieHue paboThl.

Hasanue pactBopa Uto nabmromaeM (3aropaercsi jamIlodyka

WJIM HET)

Kak pacrio3Hatb: B KakOM CTakaHE€ — IWCTUJUIMPOBAHHAs BOJA W PACTBOp caxapa. JlOJKHBI MpEeJIOKUTH JBA
croco0a: opraHoJICNTUYECKUM U BhITApUBAHUE.
[IpoexT «M3rotoBiaeHne camo1eILHOTO Iprbdopa JJIsl UCCIIEIOBAHUS AJICKTPOIPOBOTHOCTH PACTBOPOBY
3.7 Maccoeas 0onsa pacmeopennozo eeuyecmed, uiu NPOYEHMHA KOHUECHMPAYUs 6euiecmea ¢ pacmeope.
BsgemmBanue. PaznoBecwl. HaBecka. MepHas nmocyaa (MepHbIE CTaKaHbl, KOJIOBI, ITUIUHAPHI).
llpaxmuueckas yacme.
[IpuroroBiieHrE paCTBOPOB MOBAPEHHOW COJIM 3aJAHHON KOHLIEHTPALIUH.
[IpuroroBieHNe MIUITy4er0 HAMUTKA W3 MHINEBOW COJMbI, TUMOHHOM KHCIJIOTBI, cCaXapa M aCKOPOMHOBOW KHCIIOTHI:

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

3.8 Hacviuwennwle u nepecvlujeHHbvle pACHEOpbl.
Memoouka evipawjusanus kpucmanios. Monokpucraii. Kpucrammmdeckue Apy3bl. UTo Takoe «3aTpaBKay.
JleMOHCTpalus MepeCHIIEHHOr0 pacTBOpa aleraTa HaTpusl.
IIpaxmuueckas uacme.
[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 JIU pa3HuIla. [loueMy /uisi BeIpaliMBaHus KPUCTAJIOB KAMEHHAs COJb
Jayuyiie, yeM noaupoBaHHas. [lomyuyeHue okpaleHHbIX KPUCTAUIOB COJIM C UCHOIb30BAaHUEM MUIIEBBIX KpaCUTEINEH.
BripamuBanue KpucTauioB MEAHOTO KyIOpoca U3 BOAHO-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 BOJOH, BECHl PHIYaKHOTO TUIIA C
HabopoMm paszHoBecoB. [IpemyioxuTe crnocoObl ONpeAeNeHrus] pa3MepoB MOJIEKYJ BOJAbI (MPAaKTHYECKUU U
TEOPETHYECKHUI).

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

4.3 Konnouonwie cucmemol: nouea, 2iuHa, NPUpooOHvle 600bl, 6030yX OblM, MUHEPAlbl, XJ1eb, MOJIOKO, MAcno,
Kpoeb...Konnouonsie u ucmunnwle pacmeopsl. Onrndeckue cBoucTna: «dGdext Tungamsy, «IBICHUES UCKPSIIIXCS
cioeB». KomnonHaeie yacTUIlbl U UX pa3Mepbl. Ixcnepumenmanvhas 3a0ava Ne [. Ha ctonax: nasepHas ykaszka u
Ja3epHbld POHAPUK C KPACHBIM JTy4OM, JIBA XMMHUYECKUX CTaKaHa: B OJHOM 3aBapCeHHBIN MaKkeTHK 4Yasi, B APYroM —
yucras Boja. IlpomycTtute syu naszepHoro (oHapuka depe3 cTakaHbl. B Kakom cTakaHe, Mo-BallleMy MHEHHIO,
HAXOJUTCS KoJutouHas cuctema? Ha yem ocHOBBIBaeTCs Baille peanooxKenue?

Oxcnepumenmanvhas 3adaya Ne 2. Bam Bbiianbl pactBopsl anerata cBuHia PO(CH3;COO), u womuma kamus Ki,
MITATUB C TPOOUpPKaMHU, COUPTOBas TOpeyka, MnpoOupkoaepxkarenb. B mpobupky naneiite 2 mi pactBopa Kl
(BeicoTOM 2 cM) m 3areM mpwmiedte 2 mur pactBopa Pb(CH3COQ), . O6pasyercs »xentbiii ocamok. Harpeiite
MpOOUPKY A0 PACTBOPEHHMS OCaJKa. 3aTeM OXJIAJUTE MPOOUPKY OKOJIO 2-3 MUH U MOMEUIAEM B COCYJl C XOJIOAHOU
nensHoi Bogoi. Uro Habmogaere? UTo MpOMCXOAUT MPU BCTPSIXUBAHUHU TIPOOHUPKH?

Wrak, BBl TONBKO YTO OOHAPYKWJIM Pa3IMYHe MEXKIy MCTHHHBIMH PAacTBOPAMH M KOJUIOMJIHBIMHU pacTBOpamu. B
MOCJICTHUX BbI HAOMIOMaMM TposiBlieHue ontrudeckux dddexton: «dddekt Tunnans» (9kcm. 3aa. Nel) u «sBneHue
HCKPAIIMXCS CI0eB» (IKCII. 3a1.Ne2).

Bomnpoc: Kak gokaszaTh, 4T0 MBUIBHBIN pacTBODP sBIsAETCS KojutouaHou cuctemoit? (I1o paccesHuto cBeTa B pacTBOpPE

-konyc Tunpgans).
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UTO mpOMCXOIUT €CIM B MBUIBHBIA pacTBOp M00aBUTH moBapeHHyI0 coiib? (IIpo3paunsbiii mpexme pacTBOp pe3Ko
MYTHEET, 00pa3yloTCsi KpYMHbIE XJIOMbs). 3HAKOMCTBO C SIBJICHUSIMU KOATryJISIIIUU U BbICATUBAHUS.
llpoexmnas 3a0aua Ne 1.]IBa yueHUKa NPUTOTOBUIIM CMECh M3 PACTUTEIHLHOIO Macja U BOJAbI: J0OABUB MOJOBUHY
yaitHoi J1oxkku macna B 200 mut Boabl. OAMH M3 HUX YTBEPXKJAET, YTO MOJYyYEHHAs CMECh SIBJISIETCA KOJIJIOMIHBIM
pacTBopoM, a apyroit ato otpuiiaetr. Kto npas? CBoil 0TBET WILITIOCTPUPYIUTE CHUMKAMU Ha MOOWIIBHOM TelnedoHe.
(ITpaBer 06a ydenuka. Bce 3aBUCHUT OT OCOOEHHOCTEHW MPUTOTOBICHUS CMECH. Eciu mpocTo pa3meniath Maciio B
BOJIe, TO KOHyC TuHaans He HaOmomaetcs. Ecnu ke akTUBHO B30aiThIBaTh CMECh B TEUEHUE HEKOTOPOTO BPEMEHH,
TO CMEChb MYTHEET M B TaKOM pPacTBOPE XOPOIIO BHUAEH KOHYC PAaCCEIHHOTO CBETa, TO €CTh MOSBISIOTCS
MEJIKOJIUCTIEPCHBIC YAaCTUIIBI KaIleJIeK Macia).
BbIBOJ: KOJUIOUJHBIE PACTBOPHI MOXKHO OOHApYKUTh MO oONTHYECKOMY TecTy <«adddekt Tunmans», KOTOpHIH
0OHapyKUBAETCS, €CIU KOJIJIOUIHBIC 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 UCCJIECOBAHUS Bl UCTIOJIb30BAIHU?
1. Habmronenue. 2. OkcniepumenT. 3. U3mepenue. 4. CpaBHeHHE
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 1. Halimure, yemMy paBHa IJIOTHOCTh ATIOMUHHEBOW (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 3TON 3a/1auHu.
CpaBHUTH HAMJIEHHOE 3HAYEHUE IIOTHOCTU ATIOMUHUS, MEJIU WU CTalu CO CHPABOYHOU BEJIMUYMHOM.

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

HA MYKOMOJIBHOM 3aBOJIE, JPEBECHO-CTPY>KEUHOM mpeanpusituu. lloueMy Henb3s HCHOIb30BaTh OCH3WUH IS
PO3KUTA IPOB. BCMOMHUTE «UTO TaKOE IUIOMIA B, «SAUHUIIEI H3MEPEHUS TUTOIIAIN.
IIpoexmuas 3aoaua Ne 1. Y Bac Ha cronax HaxojsaTcs 0o KyOuk PyOuka, mubo maneHbpKas yrnakoBKa caxapa-
padunana. Halinure miomaas 1eiaoro kyouka u oOIyro miomaab 9 MalblX KyOMKOB, U3 KOTOPBIX COCTOUT OOJIBIION
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 YHUKAIbHBIX CEOUICME PE3KUM YeeaudeHuem Naoujadu noeepxXHocmu
yacmuy: HAHOYACTUIIBI, HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPUKU, JICHIPUMEPHI, I[COJIUTHI,
KBAaHTOBBIC TOYKH.
llpoexmuas 3a0aua Ne 2. Yxo nocst umeet aiunHy 12-13 mwm, a yactuiia maraetuta Fe304 — 20 uM. YBenuubTe ux B
1 mummmapn pa3. C kakuMu OOBEKTaMH BBl Tenepb Oynere ux cpaBHuUBaTh? Kakue ¢usznueckue BEITUUYUHBI
U3MCHSIOTCS TTPH U3MCHECHHUH JIMHEHHBIX pa3MepoB?

IIpoexmmnas 3aoaua Ne 3. Ckonbko nmuctoB Oymaru A4 Boiier B ctakaH oobemoM 100 mi?
Kaxxmoit rpynme BbI1anbl TUCTHI Oymaru A4 u xumudeckue crakanbl oobemom 100 M. Kaxkmas rpyrina uieT oTBeT
Ha 3TOT BOIPOC.

Hpez[naraeM IIOMOIIlb: COMHHUTC JIMCTBI B KOMOK. CKOJIBKO KOMKOB 6YMaFI/I BOIIJIO B OJUH cTakaH?

20



Haiinute nnomanbs OTAENBHOrO JMcTa A4 U IUIOMIAb TOBEPXHOCTH XMMHUYECKOro ctakaHa. Haiinute cymmapHyto
IUIOMIAAb KOMKOB OyMaru, HaXoIUXCs B CTaKkaHe?

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

Kakum 00pa3oM Mbl yBETUYWIM CyMMapHYIO IUIONIAJIb MOBEPXHOCTH OyMmaru? (YMeHbIIEHHEM 00bemMa OJHOTrO

JIUCTA)

4.7 Hanoobvekmul u 00ycnoei1eHHOCIb UX YHUKAIbHBIX CEOUCME PEe3KUM YyeeauueHuem niaouiaou noeepxHocmu

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

lIpoexmnas 3a0ava Ne 4. Halinure miomaab CBOEH yepernHoid KOpOOKHU M CPABHUTE €€ C IUIOMIAbI0 TOBEPXHOCTH
OOJIBINKX MOJYIIAPHI ¥ YepenHoil KopoOku, ecu S(kopa 6.11.) = 2500 cm? . S(u.k)=4nr%/2, rae r=C/2x.

OOBbsicHeHue: 0oJIbIIas MIONAb OOJIBIINUX MOIYIIAPUNA 0OBSICHAECTCS HATMYMEM MHOTOUHUCIICHHBIX CKJIa0K.
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
MIPEIIOKCHHBIC Tea Ha JHO MPOOMPOK M J00ABBTE 3aTEM COJITHYIO KHCIOTY (BBICOTa CTOJ0A KUIKOCTH TMPUMEPHO
1,5¢cm).

OmnuiurTe, 4TO BbI HAOIIOaeTe B KaXKA0M U3 TPOOUPOK.

3HAKOMCTBO C 3JIEKTPOXUMHYECKUM PSAJIOM HANpPSKEHUH METaJIOoB.

HasBanune oOnekta | HasBanue Yro nabmromaeM | Jlesee unm

METallia, nu3 ITpaBce
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KOTOpOro OTHOCHUTCIIbHO

caejiad 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 Bbl CTOJIKHYJIUCh MpOoTUBOpeureM? Meb u cepeOpo B HAHOCOCTOSIHUSIX CIIOCOOHBI B3aMMO/IEHCTBOBATH C
KUCJIOTaMH. Y BEIIMYCHUE TUIOMIAAM MMOBEPXHOCTH PEATUPYIOIINX YACTHI] BIUSET HE TOJIBKO Ha CKOPOCTh PEAKIIMHU
(0OBEMHBIE B3PBIBBI), HO U HA XapaKTep XUMUYECKUX CBOMCTB.
[TpoekT «B monckax KOJIOUIHBIX pAaCTBOPOB)
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.
Peakuus pa3noxeHus nepokcuaa Bogopoaa. Kak mpoBecTr S3KCIEpUMEHT.
Karanuzatopsl. Okcua maprania (1V), dbepmeHT katanasza — KaTaau3aTopbl PEaKIuy Pa3ioKEHU.
lIpakmuueckas uacme.
Oxcun Mapranuna (1V): Hanucate (opMmysy BelllecTBa U ONPENETUTh CTENIEHb OKUCIICHUS.
Tpu npoOupKH, B KXKI0OH HAXOIUTCS HECKOJIBKO MIJI allTeYHOM MEPEKUCH Bojiopoaa. Bo BTOpyIo U TpeThio MpoOupKu
MIOMECTUTE COOTBETCTBEHHO oKcu Maprania (1V) (Ha koHUMKe MITaTesnis) U CBeXKEHATepThIi KapTodenb (Ha KOHUUKE

HITIATENs ).

Homep nipobupku | Uto nobaBuiu Uto 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.

WHIHKATOPBI ATIETHIICATTUITIIIOBAS AcKopOMHOBAs KUCIIOTA
KHCJIOTa

denondranenH

Jlakmyc

METHIIOPAHK

[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).

B3aumoieiicTBue acKOpOMHOBOM KUCIOTHI € Mo10M. Bompoc: 1y1s Kakux 1eeil MOKHO MCIOJIb30BaTh ATy PEaKIuio?

(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 OPWILTMAHTOBOTO 3eiieHOro. [IpoBemeHne mocaenoBaTebHBIX PEAKIUid B OJHON
npoOupKe ¢ OpUIITMAHTOBBIM 3€JICHBIM: BHauajie B MPOOUPKY A00ABUTHh KOHIICHTPUPOBAHHOM COJISTHOM KUCIIOTHI, a
3areM pactBopa menoun NaOH. Odopmnenue paboThl MO CBOEMY YCMOTPEHHIO. 3aTeM OOCYIUTh: Kak
3a(pUKCUPOBAIHN PE3YIbTAThI SKCIIEPUMEHTA (M3MEHEHUE 1[BETA, BHIMIAJICHUE OCAIKa).
[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 CTHPAIBLHOTO MOPOIIKA
(mOKa3aTeNbCTBO IIETOYHOTO XapakKTepa MOIIIMX CpeAcTB). M3ydeHue STHUKETOK TBEPAOTO M >KUJKOTO MbLIa
(pa3nuuue B XUMUYECKOM cocTaBe). PacTBopeHune Mbliia B )K€CTKOW U AUCTHITUPOBaHHOU Boje. Db dext Tunmans.
[Ipoext «MbL1OBapeHuE»

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 ¢ ruapokcuioM 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 aTOMUHUEBOU mocynoi? ComepHHK

kanpiua. Octeonopo3. MeTailibl KOHCEpPBHOW OaHKHU.

IIpakmuueckas paboma.

CBoiicTBa aJIIOMUHHS U 00JIACTH MPUMEHEHUSI aJTIOMUHUSI Ha OCHOBAHUM €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 COSTHAsA KUCTIOTa

OmnebIT 4. I'mapokcu antOMUHUS U TUAPOKCU HATPUS

HasBanue orbiTa Yro HAOIIOJaEM

YpaBHEHHE XUMUYECKOU pEAKIIUU

BeBOm: oo

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

6.3 Ykcycnasa kucnoma. CTonoBblii yKCYC, YKCYCHasl 3CCEHIIMS, JeAsiHasl YKCYCHasl KUCIO0Ta: B ueM pasHuna. CBoiicTBa

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 MHJMKATOpa (Hamp., OTBapa KPAacHOKOYAHHOM KamycTbl). Jlisg yero HeoOXOaumo ObLIOo
[IPUMEHEHUE UHANKATOpa?

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....... riiayoepoBa CoJib, MEIHBIN

KYIopoc...... )

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

lIpaxmuueckas paboma

OnpenenuTh: Kakoe W3 BELECTB (MUIIEBasi COJa, KayCTUYeCcKash 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 CIab0OW yroJbHOU
KHCIIOTBI, & KayCTUYECKast Coa — PACTBOPUMOE OCHOBAHHE.

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

6.5 Bpeo numpamos: mugh unu npagoa. Ilonb3a HUTPATOB: BaXHEHINE MUHEPAIbHBIC YIOOPEHUS KaK UCTOYHHK
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 OpraHU3MeE YeJIOBeKa. A30T M €T0 CTCTICH! OKHCIICHHSI.

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 nposedenuss yuebHo2o ucciredosanus (MPoeKmuou pabomvl) ¢ NPOMENCYMOUHLIM  KOHMPOAEM 3ad X0O0OM

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

CIHCOK HCII0JIb3YEMbIX HCTOUHHKOB

Cnucok OCHOBHOWH JIMTEpPaTypbl:

1. Xumuueckas sanukiaonequs. T 1. M., 1988 r.

2.Kyxymikun FO.H. «Xumus Bokpyr Hac», M. Beiciias mikona, 2018 r..

3. B.W. Ky3nenoB «Xumus Ha MOpore HOBOTO THICSYENETHs», «XuMus B mikone» Ne 1, 2017.

4. AM. KOnun u apyrue. «Xumus 1 Bacy. M. «Xumusn2002.

Cnmcok JauTepaTypsbl AJdsl YYUTEIS:

1.
2
3
4.
5
6
7

8.

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

. AmukOepona JL.IO. 3anumarensnas xumusi. Kuura aiisa yaamuxcs, yauteneit u poaureneit. M.: ACT-ITPECC, 2017,

K.A. MakapoB «Xumus u 310poBbe». M. «IIpocsemnienue».2005.

10.H. KopoTsimeBa « XuMU4YeCcKHe CaJOHbI KpacoTbl». «Xumus B mkosne». Ne 1. 2005 r.

. Ckypuxun .M., HeuaeB A.Il. Bce o nuiie ¢ Touku 3peHust xumuka. Crpas. uzganue. M.: Beicias mkona, 2009
. AxmeroB M. A., 3oposa E.}O. O0yueHne XuMUM KaK MPOLECC pa3BUTHUS

. TIO3HABaTeNIbHBIX cTpaTeruil ydammuxcs [Tekct]/ AxmeroB M. A., 3opoBa E.}O.// Hayka u mikoina.- 2015.- Ne 2.-

C.81-87
Jlazaper B. C. IlpoekTHas neATENbHOCTh B IIKOJE: HEUCIOJb3yeMble Bo3MokHOcTH [Tekct]/ Jlazaper B. C.

//Bomipocsl oopazoBanus. — 2015.- Ne 3.-C. 292-307.
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9. Boponnos A. [IpoextHas 3anaya [DnexTpoHHbi pecypc] / Boponuos A. - Kypuan «Havansnas mkomna».- 2007.- Ne

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

10.BBeaenune B HaHoTexHOMOTHH. Xumus [Tekct]/ yueOHOe mocobue mis yuammxces 10 — 11 kmaccoB/ monx pemaxiueit
AxmeroBa M.A. - CII6: oOpa3zoBaTenbHblil HIEHTp «Yuactue», OOpazoBarenbHbie mpoekThl, 2011 — 108 c. (cepus
Hanomkona)
11.T'a6bpuensa O.C., OctpoymoB W.I'. Ilponenesruueckuii kypc «Ctapt B xumuio»/ I'abpuensa O.C.- Kypuan «Xumus
B mikosie».- 2005.- Ne 8.- C. 19-26
12.T'ony6 I'.B., Ilepensiruna E.A., UypakoBa O.B. OCHOBBI MpPOEKTHOW IEATEIBHOCTH HIKOJBHUKA: METOAUYECKOE
rmocobue mo MpenojaBaHuIo Kypca (¢ UCTOb30BaHUEM TeTpajeil Ha neuatHoi ocHoBe)/ [loa penpakuueit mpodeccopa
E.fl.Korana. - Camapa: M3natensctBo «Y4eOHas nurepatypay, U3narensckuit gom «denopos». 2006. — 224 c.
Cnucoxk jureparypsl AJsi 00y4alomIuXcs:
1. B.A. BoiitoBuy «Xumus B 0bITy». M. «3Hanuey. 2020.
2. «DHIMKIONECINYSCKAN CI0Baph FoHOTO XUMHKa» M. «Ilemarorukay, 2002.
3. «Opymut», Xumus — M. 000 «T]l «M3narensctBo Mup kHuTE»», 2018.
4. Amux6epona JI.IO. 3annmarenpHas xumusa. Kaura ns ygammxcs, yautenei u poaurenein. M.: ACT-TIPECC, 2017;
5

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

YpoBHHU ch)OPMHPOBAHHOCTH HABBIKOB NMPOEKTHOM 1eATeJIbHOCTH

Ba3oBbIit

TloBBINIEHHBIH

Camocro-
SITEJbHOE
npuoope-

TeHHe 3HAHUH

Pabora B 11€710M CBHIETENBCTBYET O CHOCOOHOCTH
CaMOCTOSTEIBHO C OTIOPOI Ha MTOMOIIb PYKOBOJHUTENS CTABUTD
npoOJieMy U HaXOIUTH ITyTH € pelIeHus; IPOJeMOHCTPHPOBAaHA

CITOCOOHOCTH MMPHOOpPETaTh HOBBIC 3HAHMS W/VIIH OCBAUBAThH

Pabora B 11€710M CBUIETENBCTBYET O CIIOCOOHOCTH CAMOCTOSATENHHO CTABUTH IPOOIEMy U
HAXOIWTH IYTH €€ PEIIeHHs; IIPOAEMOHCTPUPOBAHO CBOOOIHOE BIIAICHHE JIOTHYSCKUMHU
OTIepaIMsAMH, HABBIKAMH KPUTHIECKOTO MBIIUICHUS, yMEHHE CAMOCTOSTEIILHO MBICITUTD;

MIPOICMOHCTPHPOBAHA CIIOCOOHOCTh Ha ATOW OCHOBE MPHUOOPETATh HOBBIC 3HAHUS W/HITH

U pelleHue HOBBIE CIIOCOOBI ICUCTBUIA, ToCTUraTh 00JIee rTyOOKOro 0CBaMBaTh HOBBIE CIIOCOOBI JEHCTBUM, JOCTUTaTh OoJIee IITyO0KOro MOHMMaHUS
npod.;em HOHUMAaHHUS U3yYSHHOTO npoOJIeMBI
3HaHue [IponeMOHCTPHPOBAHO MOHUMAHKE COJIEp)KaHMs BBITOMHEHHOH | [IpomeMoHCTprpoBaHO CBOOOAHOE BIIa/ICHHE TPEIMETOM MPOSKTHOM AeSTeIHHOCTH.
npeaMerTa pabotel. B paboTe u B 0TBEeTax Ha BONPOCHI IO COAEPKAHHIO OmuOKH OTCYTCTBYIOT

paboTBI OTCYTCTBYIOT TPyObI€ OIITHOKH
Peryas- [IpoaeMOHCTPUPOBAHBI HABBIKU OIPE/ICICHUSI TEMBI U Pabora TmaTenbHO CIUIAHUPOBAaHA U TIOCTIEI0BATENBHO peaIn30BaHa,
THBHbIE TIAHUPOBAHHS PAOOTEL. CBOEBPEMEHHO MPOIIeHbI Bce HE0OXO0IMMBIE TaMbl 00CYKICHUS U
ACHCTBHSA PaboTa noBesieHa 10 KOHIIA U MTpeJICTaBIeHa KOMUCCHU; MPEACTABIICHHUA.

HEKOTOpPBIE TANbI BEIIOIHAINUCH 0] KOHTPOJIEM U NIPH KOHTPOIE: M KOPPEKIHS OCYIIECTBIAIUCE CAMOCTOATEILHO

oJJIepkKKe pykoBoaurens. [Ipu 3ToM nmposiBistores

OTZEJIbHBIE DJIEMEHTHI CAMOOLIEHKH U CAMOKOHTPOJIS

oOyuJaromerocs
Kommy- IIponemMoHCTpUPOBaHbI HAaBBIKK O()OPMIIEHUS TPOEKTHOM Tema sicHO onpeneneHa U NosicHeHa. TekcT/coo01LIeHre XOpoLIO CTPYKTYpUpoBaHbl. Bee
HUKAIHSA pabOThI U MOSICHUTENILHOH 3alMCKH, a TAKKe MOArOTOBKH MBICIIH BBIPAXKEHBI SICHO, JIOTHYHO, I10CIEI0BATEIbHO, ApIyMEHTHPOBAHHO.

HpOCTOﬁ MMPE3CHTAllNU. ABTOp OTBCYACT Ha BOIIPOCHI

PaboTta/coobuienre BoI3bIBaET HHTEPEC. ABTOP CBOOOAHO OTBEYAET Ha BOMPOCHI
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