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IHosicHuTeNLHAA 3aNIUCKA

Pabouass mporpamma 1o BHEYpOUHOM JHeATenbHOCTH «llepBble marm B XuMumM» 1Jsi 8-X KIJIACCOB COCTaBJIEHAa B
COOTBETCTBUH ¢ TpeOoBaHUsIMH DenepanbHOr0 roCcyAapCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa OOIIero oOpa3oBaHUs
BTOPOTO MOKOJICHHUS:

1. [IpumepHasi ocHoBHasi oOpa3oBaTeiibHas IporpaMMa OCHOBHOTO o0miero oOpa3zoBanusi (0/100peHa pelieHrueM
dbenepanbHOrO y4eOHO-METOIUUECKOTO 00bEeIMHEHUS 110 001eMy 00pa3oBaHui0 (IPOTOKOJ OT 28 utoHs 2016 r. Ne
2/16-3) — fgosreestr.ru;

2. IMucemo MunoOpHayku oT 28.10.2015 . Ne 08-1786 «O pabounx nmporpaMmax y4eOHBIX MTPEIMETOBY;
3. Iucemo Munobpuayku ot 12.05.2011 r. Ne 03-2960 «O0 opraHuzanuu BHEYPOUHOU JIEATETHLHOCTH.

JlanHast mporpamma SIBIISIETCS MPOTpaMMOM OOIIEUHTEIUICKTyalIbHOM HampaBiieHHOcTH. [Iporpamma mocTpoeHa Ha

CJICIYIOIINX MPUHIUIAX:

- Ilpunyun nayunocmu (3HaHUSI OCHOBAHbI HA OOBEKTHUBHBIX HAYYHBIX (DaKTax).

- Ilpunyun nocnedosamenvrocmu u cucmemamuynocmu (00y4eHue OT MPOCTOTO K CII0KHOMY, «OT HE3HAHUS K 3HAHUIO, OT

HEYMEHUS K YMEHUIOY).

- IIpunyun naensaonocmu (OCyIIECTBIIEHUE CBSI3U MEXKy KOHKPETHBIM M a0CTPAKTHBIM).

- IIpunyun ocmviciennocmu (MIEPEHOC UMEIOIIMXCS 3HAHUN B HOBYIO CUTYAIIHIO).

- IIpunyun cosnamenvHocmu u akmusrnocmu (MIPUMEHEHNE 3HAHUH Ha TPAKTHKE).

AKTYaJLHOCTH MPOrpaMMbl 00yCIIOBJIEHA TEM, YTO B yUeOHOM IUTaHE MTPeIMeTy « XUMUs» OTBEACHO BCETO 2 Yaca

B Hezemo (8 kiacc), 4To 1aeT BO3MOKHOCTh CPOPMHUPOBATH Yy YUaIMXCs JHUIIb 0a30BbIe 3HAHHS IO TpeaAMeTy. B Toxke



BpeMsl BO3pacT 8-TO Kjacca SBISETCS BaKHBIM ISl MPO(ECCHOHAIBHOTO CAMOONPEAENICHUs MKOIbHUKOB. Bo3mMoxkHO,
YTO MPOCHYBIIUNCS HHTEPEC K XUMUU MOXKET TepepacTy B Oyaymryro npodeccuro.

AKTYaJIbHOCTh JAHHOW MPOTPaMMBbI COCTOWT B W TOM, YTO OHAa HE TOJHKO JaeT BOCIHTAHHHUKAM IMPAKTUYCCKHUE
YMEHHSI ¥ HaBBIKH, (POPMHpPYET HadaIbHBINA OIMBIT TBOPUYECKOU IEATEIHPHOCTH, HO M Pa3BUBAET MHTEPEC O0yUaIOIIErocs K
HKCIIEPUMEHTY, Hay4YHOMY MOMCKY, CHOCOOCTBYET CaMOOIPEACICHUIO YYalluXcCsl, OCO3HAHHOMY BBIOOpPY MPOQECCHH.
Yyamuecsi CMOTYT Ha MPAKTUKE UCIIOJIb30BAaTh CBOM 3HAHUS HA YPOKAaX XUMHUU U B OBITY.

Ilenarornyeckasi 1ejecO00Pa3HOCTh 3AKJIIOYAETCSI B TOM, 4YTO 0a30BBI KypC UIKOJBHONH MPOTPaMMBI
OpeIyCMaTpUBAeT MpPAKTUYECKUE paboOThl, HO HX SBHO HEJAOCTATOYHO, 4YTOOBI 3aMHTEPECOBATh Y4YallUXCS B
CaMOCTOSITEJIbHOM TPUOOPETEHUN TEOPETUYECKUX 3HAHMW M TNPAKTUYECKUX YMEHMH M HAaBBIKOB. {7 3TOrO0 B Kypce
«IlepBble maru B XMMHM» BKJIIOUEHBI HanOoOJIee ipKre, HaTsAHbIC, HHTPUTYIOIIUE YKCIIEPUMEHTHI, CIIOCOOHBIEC YBJICUb U
3aMHTEPECOBATh YYAUIUXCS ITPAKTUYECKOM HAYKOW XUMHEM.

B pamkax HamumoHanmbHOTro mnpoekrta «OOpa3oBaHHME» CO3JaHME LIEHTPa €CTECTBEHHO-HAYYHOM HaIpaBiieHHOCTH «Touka
pocTa» MO3BOJIMIIO BHEAPUTH B Mporpammy paboTy ¢ uudpoBoi abopaTopueil W KadyeCTBEHHO H3MEHUTH IMPOIIECC
00y4YeHHUs XUMHH.

KonuuecTBeHHbIE SKCIEPUMEHTHI TMO3BOJAT MOIYy4aTh JOCTOBEPHYIO HH(MOPMALMIO O MNPOTEKAHUM TEX WM HHBIX
XUMHUYECKUX TPOIleccax, O CBOMCTBaxX BemiecTB. Ha OCHOBE MOJIy4EHHBIX JKCIEPUMEHTATBHBIX JaHHBIX OOydaeMble
CMOTYT CaMOCTOSITENILHO JeJIaTh BBIBOJIbI, 0000IIaTh Pe3yJIbTaThl, BBIBISATh 3aKOHOMEPHOCTH, YTO OJHO3HAYHO Oyjer
CIIOCOOCTBOBATH MOBBIIIICHHIO MOTHUBAIIUU O0yUYEHUS IIKOJILHUKOB.

eab nporpamMmmbi:



@OopMHUpPOBAHUE y YYaIIUMXCS HAYYHBIX MPEACTABICHUM O XMMHMM B IOBCEAHEBHOW >KU3HM YEJIOBEKA Yepes
npoOyXACHNE HHTEPEca U pa3BUTHE MPO(PECCUOHANBHBIX CKIIOHHOCTEH K MPEAMETY XUMHUS.

3agaum:

Oopa3oBarteibHbIe:

® pPACHIMPHUTh KPYro30p y4yalluxcs O MUPE BEUIECTB;

® ICIOJIb30BAaTh TEOPETUUECKHUE 3HAHUSI 10 XUMUU Ha TIPAKTHUKE;

e O0y4UTh TEXHUKE OE30MACHOCTHU MPHU BHITIOJIHEHUU XUMUYECKUX PEAKIIUT;

e chopMHUPOBaATh HABBIKH BBITIOJHEHHS MPOEKTOB ¢ ucnoiibzoBanueM KT u mudpoBoro o6opynoBanus;

® BBISIBUTH TBOPYECKH OJAPEHHBIX OOYyYAIOIUXCA U TIOMOYb UM TPOSIBUTH CEOSI.
PasBuBamomue:

® CroOCOOCTBOBATh Pa3BUTHIO TBOPUYECKUX CIIOCOOHOCTEH 00YyJarOIIUXCS;

e (popmupoBath MKT-KOMOETEHTHOCTH;
BocnurartesibHbIe:

® BOCIUTATh CAMOCTOSITEILHOCTD TP BBITIOJIHEHUU Pa0OThI;

® BOCIUTATh YyBCTBO B3aMMOIIOMOIIH, KOJUIEKTUBU3MAa, yMEHUE pabOTaTh B KOMaH/I€; BOCIIUTATh
YyBCTBO JJUYHON OTBETCTBEHHOCTH.
CBs3b coaepkaHus IPOrpaMMbl BHEYPOUYHOH 1eATEIbHOCTH € Y4eOHBIMU NPeIMeTaMM:
Kypc BHeEypo4yHOW HEeSTENBHOCTH HIEHHO M COAEpKATEeNbHO CBsI3aH C 0a30BbIM KypCOM XHMHHM M IO3BOJISIET

NOJJIEP>KUBATh B3aMMOCBSI3 TEOPUH U MTPAKTUKH, POPMHUPYET YCTOMUMBYIO MOTPEOHOCTh TPUMEHSThH OJTYYCHHbIEC 3HAHUS U



HABBIKH B TOBCEAHEBHOM JKU3HH.
[IporpaMMa mocTpoeHa Ha OCHOBE Me:KIpPeIMETHOH MHTerpamum ¢ Qu3uKoil, MaTeMaTUKOW, OMOJIOTHEH U JAPYTUMHU
€CTECTBEHHO-HAYYHBIMU IIPEAMETAMMU.

Oco0eHHOCTH peau3alu NPOrPaMMbl:

Bo3pact o0yuarwmmxcs:

[Iporpamma oprueHTHpOBaHAa HA BOCHIUTAHHUKOB B Bo3pacte 14-15 net 6e3 crienranbHOM NOITOTOBKH.

DopMbI 3aHATHH:

B 06p330BaT€JII>HOM IMpOoHCCCC UCIIOJIL3YIOTCA PA3JIMYHBIC ¢)0pr1 IMPOBCACHU 3aHATHA:

° oecenpl;
° JIEKIIHH;
° CEMHUHApHI;

® MPAKTUYECKOE 3aHSITHE;
® XUMHUYECKHUU SKCIIEPUMEHT;
e paboTa HAa KOMIBIOTEPE;
® DOKCKypCHH;
® BBINOJHEHUE U 3aI[UTa IPOEKTOB.
Pe:xxum npoBenenusi: 34 yaca B rof - 1 pa3 B Henenro. Bee 3aHATHS IO BHEYPOUHOH ACSATEIHHOCTU MPOBOJIATCS MOCHE

BCEX YPOKOB OCHOBHOI'O paclucaHusl, MPOJAOIKUTEILHOCTh COOTBETCTBYET pekomenaauusm CanlluH, T. e. 40 MunyT.

I1anupyeMble pe3vibLTATHI 0CBOCHHUSA 00VUAIOIMMHUCSH NPOrpaMMbI (BHEYVUEOHO) BHEYPOYHOU NeATEeILHOCTH




JIn4HOCTHBIE Pe3yJIbTAThI:

- 0CO3HABATh €IMHCTBO U LEJIOCTHOCTD OKPYKAIOIIETO MUPa, BOZMOKHOCTH €T0 MO3HABAEMOCTH U OOBSICHUMOCTH Ha
OCHOBE JIOCTH)KCHUI HAYKH;

- IOCTENIEHHO BBICTpaMBaTh COOCTBEHHOE IIEIOCTHOE MHPOBO33PEHHE: OCO3HABATh IMOTPEOHOCTh WU TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YHCII€ U B pAMKaX CaMOCTOSTENIbHOMN JESITEIbHOCTH BHE LIKOJIbL;

- OILICHUBATD )KM3HEHHBIE CUTYAIlMU C TOYKU 3pEHUs1 0€30MacHOro 00pasa >KU3HU U COXPaHEHUS 3/I0POBBS;

- OLIEHUBATh HKOJIOTUYECKUN PUCK B3aUMOOTHOIIIEHUH YeJIOBEKA U IPUPO/IBL.

- popMHUPOBATH IKOJIOTHUYECKOE MBIIIUICHHE: YMEHUE OIIEHUBATH CBOIO JIEATEILHOCTh M MOCTYIKU JPYTUX JIFOJIEH C TOUKH
3pEHUS COXPAHEHUS OKPYKAIOIIEH Cpe/Ibl - TapaHTa KU3HU U 0Jaronoiyqus Jiroaei Ha 3emie.

MeTanpeaMeTHbIMU pe3yJibTaTaMu N3ydeHus Kypca «[lepBbie maru B Xumumy» sSBiseTcs GopMupoBaHue
YHUBEpCAIbHBIX yueOHbIX AeiicTBult (YVY /).

PeryasituBubie YY/I:

- CaMOCTOSTEIHLHO OOHAPYKUBATH U (DOPMYIHUPOBATH YUEOHYIO ITPOOIEMY, OTIPEIEIATH 1IeJIb y4eOHOM NesTEeIbHOCTH;

- BBIJBUTATh BEPCUH PEIICHUS TTPOOIEMBI, 0CO3HABATh KOHEYHBINA PE3YJIbTAT, BEIOMPATH U3 MPEIOKEHHBIX U HCKATh

CaMOCTOATCIIBHO CPpEACTBA JOCTHIKCHUSA LICIIN,



- OCYILECTBIIATH LieJenojaranue, BKIYasi MIOCTAHOBKY HOBBIX Iiesiel, mpeoOpa3oBaHue MPAKTUUECKON 3a1a4l B
MT03HABATENbHYIO;

- COCTaBJIATh (MHAWBUIYAIbHO WJIU B TPYIINE) IJIaH PEMICHHS MPOOIEMBIL;

- paboTas 1o miIaHy, CBEpsITh CBOU JEHCTBUS C LENbIO U, TPU HEOOXOJUMOCTH, UCTIPABIISITH OIIUOKHA CAMOCTOSATENBHO;
- YUYUTBIBaTh pa3HbIE MHEHUS U CTPEMUTHCS K KOOPAUHALIMY PA3JIMYHBIX TO3ULUNA B COTPYIHUYECTBE;

- B IMAJIOTE C YUYUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSITENIbHO BEIPAa0OTAHHBIE KPUTEPHH OLIEHKH.

ITo3naBaTeabHble YY /:

- aHAJIM3MPOBATh, CPABHUBATH, KJIACCU(UIIUPOBATH U 0000IaTh (PAKTHI U SIBICHUS. BBISBISATH IPUUMHBI U CIEACTBUS
IPOCTHIX SBJICHUM.

- OCYLIECTBJISITh CPAaBHEHHE, KIIACCU(PUKALINIO, CAMOCTOSITEILHO BBIOMPAsi OCHOBAHUS U KPUTEPHH JJIs1 YKa3aHHBIX
JIOTUYECKUX ONEepaLni;

- CTPOMTH JIOTHYECKOE PACCYkKICHHE, BKIIFOYAIOIIEE YCTAHOBICHUE TPUYUHHO-CIIEICTBEHHBIX CBSI3EH.

- CO31aBaTh CXEMaTUUYECKUE MOJIEIU C BbIIEJICHUEM CYLIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.

- COCTABJIATH TE3UCHI, PA3JIMYHBIE BUJIbI IIJIAHOB (IIPOCTBIX, CJIOKHBIX U T.I1.).

- Npeodpa3oBHIBATH HHPOPMALIMIO U3 OJTHOTO BUA B IPYTOM (TaOIHILy B TEKCT H TIp.).

- YMeTb OIpeesATh BO3MOXXHbIE HCTOYHUKU HEOOXOAUMBIX CBEJECHUI, TPOU3BOIUTE MOUCK MH(OPMALIUH,
aHAJIU3UPOBATh U OLIEHUBATH €€ TOCTOBEPHOCTD.

- 000011aTh TOHSTHS - OCYLIECTBISATH JOTHYECKYIO OMEPALUIO ePeX0/ia OT MOHATUN ¢ MEHBIITUM 00BEMOM MOHATHUSM C
OOIBIINM 00BEMOM;

- CTPOUTD JIOTUYCCKUC PACCYKIACHM:, BKIIIOYAIOMNC YCTAHOBJICHUC ITPUYHUHHO-CICACTBCHHBIX CBsI3€.



- OOBSCHSTH SIBIICHHSI, TPOIECCHI, CBSA3M W OTHOIICHWS, BBIABISIEMBIE B XOJI€ HMCCIEIOBAHUS, OCYIIECTBISITH BBIOOD
HanOosee 3 (PEKTUBHBIX CIIOCOOOB PEIICHUS 3a7]a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHH.

KommynukaTusubie YY/I:

- yMmeTh (hopMyIupoBaTh COOCTBEHHOE MHEHHE W TO3UIUIO, apTYMEHTHPOBATh €€ M KOOPAWHUPOBATH €€ C TO3HIIUU
MapTHEPOB B COTPYTHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOH JIEATEIILHOCTH;

- oToOpakaTh B peUH COACpKaHUE COBEPIIAEMBIX ICUCTBUM, Kak B (hOpME TPOMKOW COIMAIM3UPOBAHHON pEeUH, TaK U B
(opme BHYTpEHHEHN peuu;

- yMETh aprYMEHTHPOBAThH CBOIO TOYKY 3PCHUS;

- YMETb OCYIIECTBIISATH B3aNMHBII KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOJMMYIO B3aUMOTIOMOIIT;

- yMeTh paboTaTh B rpyIIIe - yCTAHABIMBATh paboune OTHOIIECHUS, 3P (HEKTUBHO COTPYAHUYATH U CIIOCOOCTBOBATH
POIYKTUBHON KOOTIEPAIIHH.

IIpeaMeTHBIMHU pPe3yJabTATAMM U3YUYCHUS MPEIMETA SBIISIOTCS CIEIYIONINE YMEHUS:

- OCO3HAHUE POJIH BEILECTB;

- OTIPE/ICTIATH POJIb PA3TUYHBIX BEIIECTB B IPUPOIC U TEXHUKE;

- O0BSICHATH POJIb BEIIECTB B UX KPYTOBOPOTE;

- PACCMOTPEHHE XUMHUECKUX TPOIIECCOB;

- ICTIOJTb30BATh 3HAHHS XHUMUU TIPH COOJTIOICHUH TIPABUJI UCTIOIH30BAHUS OBITOBBIX XMMUYECKHX MPETapaToB;

— pa3uYaTth onacHbIe U O€30TaCHbBIE BEIICCTRA,

- IPUBOAMTH MPUMEPBI XUMUYECKUX MTPOIECCOB B MIPUPOJIC;

- HaXO0AWUTb YCPThI, CBUACTCILCTBYIOIINUC 00 O6H_II/IX IMPHU3HAKAaX XUMHUUYCCKUX ITPOHCCCOB N UX PA3ITUUMAX]



- ICTIOJIb30BAHNE XUMUYECKUX 3HAHUI B OBITY;
- 00BSCHATH 3HAYCHHE BEUIECTB B )KU3HU M XO3SHUCTBE UEIOBEKA;
- O0BSCHSTH MUP C TOUKH 3PEHUS] XUMUU;
- popMupoBaTh NpeAcTaBiIeHUs 0 OyayleM npodheccuoHaTIbHOM BBEIOODE.
Kpome Toro, 3aHsTUs Npu3BaHbl OIPOOYINTh Y YYalIUXCSl MHTEPEC K XUMHUYECKOW HayKe, CTUMYJIMPOBATh JajbHEHIIee
U3y4YCHUE XUMUU. XUMUYECKUE 3HAHUSI, CHOPMUPOBAHHBIC HA 3aHATUAX, UHPOPMALIMOHHAS KYJIbTYpa Y4Yalluxcs, MOTYT
OBITh MCIOIb30BaHbl UMU JIJISl PACKPBITHS PA3IMUHBIX IPOSBICHUN CBSI3U XUMUU C JKU3HBIO.
OcHoBaHueM /Jis1 BbIJeJIeHUs] TPeOOBaHUWII K YPOBHIO MOATOTOBKM OOY4YarOIIMXCS BBICTYIIA€T OCHOBHAs
obpazoBarenbHas nporpamma ['bOY COIII Nel r. Hedreropcka.

Cnoco0b1 onpeesieHus pe3yJIbTATUBHOCTH:
-  Hauanvuwviii konmpons (cenmadpsy) B BUJie BU3yaJIbHOTO HAOMIOIEHU Te1arora 3a CoOII0J€eHUEM BOCIIMTAHHUKAMU
TEXHUKU O€30I1aCHOCTH, MOBEJICHUEM IPU pabOTe C MOCIEAYIOIUM 00CYXKICHUEM;
- Texkywuii konmpons (6 meuenue 6cezo y4edH020 200a) B BUJEe BU3YyaJIbHOTO HAOJIOJEHUS Ielarora 3a Mmpoleccom
BBIMOJIHEHHS YYAIlUMUCS MPAKTUYECKUX pabOT, MPOEKTOB, MHAWBUIYAIbHbBIX 3aJaHUN, y4acTUsl B NMPEAMETHON Hejene
€CTECTBO3HAHMSI,
- Ilpomercymounsiii Konmpoab (memamuyeckuit) B BUJI€ MPEIMETHON TUATHOCTUKY 3HAHUSA JI€ThbMU MPOUICHHBIX
TEM;
- Hmoczoewvliit konmpoas (mait) B BUAEC W3yYEHHUS M aHAJIU3a NPOAYKTOB TpyJa ydaniuxcs (IIPOEKTOB; COOOIIEHUH,
pedepaToB), poiiecca Opranu3anuu padoThl HaJ TPOAYKTOM U TUHAMUKH JIMYHOCTHBIX U3MEHEHUM.

DopMbl YU€TA 3HAHMN, YMEHHMI IPH peaiu3aliu NPOrpaMMbl.



Ompoc;

OO6cyxnenue;

CamocrosTenbHas pa60Ta;

TectupoBaHue;

[Ipe3enTanus u 3amuTa TBOPYECKON pabOTHI (TIPOEKTHI U . ).

B koHI1€ yaeOHOTO Toa 00YUYaIOIMUNICS JOJKEH BBITIOJHUTD U 3AIIIUTUTH MTPOCKT.

(ITpnaoxkenue 1. «Onucanue GpopMbl NOABEACHUS HTOTOBY).

TemMaTnuecKn MJIaH NPOrPpaMMbI BHEYPOYHOU AeATEJILHOCTH «MUP XUMHUI)

Ne HasBanue pasgeiia Tema 3ansaTust Bcero Teobust IIpaxk- [Ucnouab3yemoe
n/n 4acoB P THKA |000pyJa0BaHHue
Paznen 1. BBoaHoe 3ansrtue. 1
. BBenenue. (24.) 5
MecTo XUMUU B €CTECTBOSHAHUU 1
Pa3nen 2. BemectBa. [lpuemsl oOpaienus c 1
JKCNepUMEHTAIbHbIE | BEIICCTBAMH.
OCHOBBI XUMHUH. (84.) | TIpapuna GesomacHoil paboTsl mpH 8 1
2 MIPOBEICHUHA AKCIICpUMEHTA.
TexHuka 1a00paToOpHBIX PadoOT.
HarpesarenbHbie TpuOOpPHI.




YucTele BemecTBa, 0c000 YUCThIE
BemiectBa. [Ipumecu. Cmecu.

JlaTunk
PIIEKTPONPOBOJAHOCTH,

1upoBoH
MHUKPOCKOTI

CCTCCTBO3HAHHNU.

MCTOIILI ITO3HAHUA B

Bopna. PactBopbl. Mopckas u npecHast
BOJa. bronornueckue KuaKoCT

JlaTuuk TemIepaTypsl
[JJATUHOBBIN

MaccoBas 107151 paCTBOPEHHOTO
BEILIECTBA, WM NPOLICHTHAS
KOHIICHTpAIUs BEIIECTBA B paCTBOPE

JlaTumk ONTHYECKOMN
MJIOTHOCTH

HacpilieHHble U MepechIllieHHbIE
pacTBOPEI.

[{udposoit
MUKPOCKOIT

Pa3znen 3.
3HAKOMHMCSI ¢ MHPOM

HAHOYACTHUIIL
(8u.)

MoaenupoBanue

CrtpoeHnue BemecTBa. Pazmepsl
yactull. HanouacTuubl

KonnonaHble CUCTEMBI: TT0YBA, TJIMHA,

MPUPOJIHBIC BOJIBI, BO3YX JIBIM,

MUHEpaJIbI, XJ1€0, MOJIOKO, MAacJIo,

KpOBb. .. KoJmoniHbIE 1 HICTUHHBIE
ACTBOPBI

MeToabl M CpEeICTBA SMIIMPUIECKOTO
HUCCIICIOBAHUS

Kaxk cTreneHns n3Menb4eHHOCTH BIIUSET
Ha OO0 TUIOIIAb

COIMPUKACAIOINXCA YaCTUIL]
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Hano0O0BbeKTH M 00YCIOBIEHHOCTD UX
YHUKAJIbHBIX CBOMCTB pE3KUM
YBEIMYEHNUEM IUIOIIAN MMOBEPXHOCTH
YaCTHLL

Pasnean 4.
XHMUA HA CTPaKe

Moxn. Bosronka nona. Mojx u3 arrrexn

310pOBbl. (64.) «Maprannoskay. [lepManranar Kanus AIIXP
[Tepekuch Bogopoa. CBoMCTBA U [Ipubop as
4 MIPUMEHEHHE MTEPOKCH]Ia BOAOPOAA [OJTYy4Y€HHS BOJOPO/Ia
ALIETWICAIUIIOBAS KUCIIOTA.
ACKOpOMHOBAsI KUCIIOTa
«3eNeHKa» WU OpUJTHAaHTOBBIN
3EJICHBIN
«MBLI0 4ygAeCHOE» Jlatuuk pH
Paznea S. Caxap, kpaxmal, 1eJUTI0I03a —
XuUMMS MU A POACTBEHHUKH TITHOKO3bI
(54.) AJIFOMUHAN: BEJTUKUN U YKaCHBIN
5 YKCyCHasi KHCJIOTa Jlatuuk pH, natunk
PIIEKTPONPOBOAHOCTH
«ComneHas Hallla KU3HbY
Bpen nutparos: mud win npasia JlaTunk
PIIEKTPOIPOBOAHOCTH
11 Pa3nea 6. 1. Oman ewvibopa memwi, nocmanosxku
Pabora Han yenu, 3a0ay UCcie008aHUsL .
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MpPOeKTaAMM.
(5u.)

2.

Dman 6v108UIICEHUS 2UNOMESBL.

3.

Oman  niaHupoéanus - nymu
docmudicenust yeneti
uccie0o8amenbCkux (NpoeKmHulx)
pabom u evlbopa HeoOXO0UMO20
UHCMPYMEHMAPUS.

Oman  npogedenuss  yuyebOHO20
uccneoo8anus (npoexmHoti
pabomsl) C  NPOMENCYMOUYHBIM
KOHMPOAeM 3a X00OM BblNOJHEHUS]
U KoppeKkyuetl pe3yivmamos.

. Oman oopmnenus,

npeocmasieHus (3awumaoi)
nPOOYKmMa npoexmuou pabomaol

NTOI'O:

34

18

16

I/IHCTPYKTEDK 110 TEXHUKE O€3011aCHOCTH IMPOBOAUTCA HA KAXKIAOM 3aHATHHA IICPCO IIPOBCACHUCM SKCIICPUMCHTA.

2. BBenenue

2.1 Beoonoe 3anamue. 3HaKOMCTBO y4allIMXCsl C HOBBIM YY4E€OHBIM KypCOM BO BHEYPOUHOM JIEATETLHOCTH.

Coepxkanue Kypca

2.2 Mecmo xumuu 6 ecmecmeo3nanuu. 3apoXJICHUE XUMUU Kak Hayku. CBsi3b XMUMHUHU C MPAKTHUYECKON >KHU3HBIO

YCJIOBCKaA.

Hpaxmuuecxaﬂ yacmeo.
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Coznanme mo3HaBaTENIbHBIX KPOCCBOPIOB U APYTUX MHTEPAKTUBHBIX yrpakHeHui Ha LearningAps.org nimn MyTest.
3. JKcnepuMeHTAIbHbIE OCHOBbI XMMHUHM

3.1 Bewjecmea. Ilpuemvt obpawienusn c eeujecmeamu.
N3yuyeHue mnpaBWil TEXHUKH O€30MACHOCTH, MNPEAYNPEXKAAONIMX M 3alpenjarommx 3HakoB. IlepBas momomib.
[IpoTHBOMOXapHBIE CPENCTBA 3ALIUTHI.
3HaKOMCTBO C BEILIECTBAMH, BCTPEUAIOIIMMUCS B OBITY: HO/IHAsl HACTOMKA, ME/b, aIFOMUHUI, COJIb, MUILEBAs COJA,
JUMOHHAsl KUCJIOTa, YKCyCHasi KUCIOTa, BOJA, MEAHbIM Kynopoc. OTinyue BeUIecTB MO (PU3NYECKUM CBOMCTBAM:
arperaTHoe COCTOSIHME, LIBET, 3amax, BKYC, pacTBOPUMOCTb. llpaBuiia XpaHeHus BELIECTB B J1aOOPATOPUH.
TOKCHMYHOCTH BEUIECTB JUISl KUBBIX OPraHU3MOB OIPENEISAETCS UX XMMHUYECKUMH CBOMCTBAMH, UX CIOCOOHOCTBIO
BCTyNaTh B XUMUYECKHE peakuu. [IposiBIeHNST TOKCUUHBIX BEUIECTB Y YEIOBEKA: XUMHUUYECKUI 0XKOT, pa3apakeHHue
CJIM3UCTBIX 000JIOUEK, KaTap AbIXaTEeJbHBIX MyTEH, aJlJIeprUuecKhe PEeaKiNH, OCTpbIE I€PMATUThI, KaHLEPOIrCHHOE
JEUCTBUE, TOPAXEHUS OpraHOB, BO3MOXKHOCThH JIeTaldbHbIX HCX0J0B. IIpaBunma otOopa BemecTB (TBEpABIE,
MOPOIITKOOOpa3HbIe, JKUJKHE, BOJHBIE PacTBOPHI, 0CO00C BHHMMaHHE — padoTa TOJBKO C MajbIMH OO0BEMaMHU
BEILIECTB).
Tecm Ha ocHOBe 3aanuil U3 oTkpbiToro banka ®UIHN (pazaen «MeToabl TO3HAHUS)

3.2 Ilpasuna 6e3onacnoii pabomot npu npoeedenuu Ixcnepumenma. Texuuka nadopamopuvix pabom.
3HaAKOMCTBO € J1aOOpaTOpPHBIM OOOPYAOBAaHUEM: CTEKJSHHAs Mocyda (XMMHUYECKHE CTaKaHbl, KOJObI, BOPOHKHU,
JIENIUTENIbHbIE BOPOHKH, MEpHasi MOCyAa), BECHI, IITATUBBI JJIi MPOOMPOK M MPUOOPOB, HArpeBaTesIbHbIA MpUOOp-

CUPTOBKA, apdopoBas nocyna (BeImapuBaTeIbHBIC YAIIKU, TUTIU, CTYIIKH, IITATEIN) U JP.
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3.3

3.4

besomachas paboTta co cTekiaoM, mpoOKamMu (IEMOHCTpaIusi PEe3Kd CTEKISHHBIX TPYyOOK, MX HarpeBaHMs IS
U3MEHEHUs (hOPMBI).

IIpaxmuuecxas wacmo.

C6opka npubopa st mosyueHus: razoB. [IpoBepka Ha repMETUYHOCTh. 3aKperyieHHe ero Ha ImrTatuBe. PucyHok
npubopa mpu MOMOoIIH Tpadapera.

Haczpesamenwvnvie npuoopoi.

CnuproBka. ['azoBas ropenka. [nutka. Bonsnas 6ans. HazHaueHne HarpeBaTebHbIX IPUOOPOB.

N3ydeHne cnupTOBKH: COCTaBHbIC YaCTU U X (QYHKIUS.

["oprouee TOIIMBO AJI1 CIIUPTOBOK: ATHIIOBBIN cUpT. OCOOEHHOCTH PEaKIMU TOPEHUS: BbIJIEJICHUE TEIJIa U CBETA.
Cyxoe roprouee

[IpaBuna HarpeBaHus NPOOMPOK C BOJHBIMU pacTBOpaMu (TpeABAapUTEIbHBIA IPOrPEeB BCEW IOBEPXHOCTH,
00s13aTeIbHBIN HAKJIOH IPOOUPKHU, OTBEPCTHE MTPOOUPKU «OT ce0s», 3aKpeIICHUE JePKATENS POOUPKH).
Hcnonbs3oBaHue TUTIIEH NPU NPOKAJIMBaHUU BelecTB. Ha3HaueHue onepanuy mpoKaaIuBaHusl.

llpaxmuueckas uacme.

N3yuenue miamenn. PUcyHok miamenu.

CoOopka mpubopa Jyuisi BeIIApUBAHUS COMU (KOJBIIO HAa IITATUB, BhIIApUBATEIbHAS YaIllKa, BOJHBIM PacTBOP COJIH,
cnupToBKa). PucyHok npubopa npu nomoriu tpadapera.

Yucmuie eewyecmea, ocooo uucmule eeutecmea. Ilpumecu. Cmecu. CriocoObl OUMCTKU BEIIECTB OT MpUMECEd U
pasnenenust cmeced. @OunptpoBanue. Ileperonka. Kpucrammmzanusa. PasgeneHne ¢ MOMOIIBIO  MarHura,

JEIITEIbHON BOPOHKHU
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Hpakmuuecmﬂ yacmeo.

1 BapuaHT: CMECh PEYHOTrO IIECKA U caxapa.

2 BAapHaHT: CMCCh PCYHOI'O IICCKAa U HOB&pGHHOﬁ COJIH.

CocraBUTh CXeMmy TMOCIEIOBATEIBHOCTU oOlepanui (pacTBopeHue, (uibTpoBaHue, BbinapuBaHue). CpaBHUTH U

o0CyIUTh pe3ynbTaThl ABYX BapuaHToB. OOpaTWTh BHHMMaHHE Ha CMECh caxapa M mecka (y HEKOTOpPBIX YallKu

IMOKPBLINCH KOquHCBOﬁ MaCCOﬁ), Ha BaXHOCTb YCJIOBI/Iﬁ IMPOBCACHUA OBKCIICPUMCHTA, B JdHHOM CJIydac Ha

CBOCBPCMCHHOC IIPCKPALICHUC HAI'PCBA.

3.5 Memoowl no3nanus ¢ ecmecmeo3sHaHuu.

Habnronenue. DxcniepumeHT. MoienpoBaHue.

VYcaoBus npoBeeHrs HaOMIOAEHUS! KaK OCHOBHOTO METO/1a MO3HAaHUs. MBICIUTENbHBIN U pealbHbId SKCIIEPUMEHT.

yHI/IBCpCElJ'IBHBIC 3HaHHUA 4€JIOBCUYCCTBA HAa OCHOBC Ha6J'IIOI[eHI/IH. DOU3NYCECKUE U XUMHUUYCCKHUE SIBJICHUS.

Hpakmuqecmﬂ yacmeo.

BbpoyHoBckoe nBmKeHHE TOJ MHUKpockonmoMm. OOHapyKeHHE KUpa B CEMEHax MojcoiiHeuyHuka. OOHapyx)eHue

Kpaxmana B Kaprodeine. OOHapyXeHHE YIJIEKMCIOrO Ta3a B BbIIbIXa€MOM Bo3ayxe. JloOaBieHue JIMMOHHON

KHUCJIOTHI B yail. OdopmiieHne padoThI.

HasBanwue onbiTa

Kak BeIosHsIIHN

Yro HaOIIOIAA

OOpaTuTh BHUMaHHE Ha NPAKTHUYCCKHE 3aJaHUs IPOILIbIX 3aHATHH. AKIEHTHPOBATh, YTO METOJ HAOIIOICHHUS —

OCHOBHOMW METOJ] IO3HAHUS.
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3.6 Booa. Pacmeopwsl. Mopckaa u npecnas eooda. buonozuueckue »yncuoxkocmu:. KpoBb, nuMda, KIECTOYHBIA COK.
DKOJIOTHYECKHE TPOOJIeMbl BOJBI. JIEKTPONPOBOJHOCTh KaK CBOMCTBO pacTBOPOB BJICKTPOJMUTOB (IIpaBHiia
0€30I1aCHOCTH C 3JIEKTPOIIPHUOOpamMu).

IIpakmuueckas uacme.
OnpeneneHre ¢ MOMOMIBIO 3JIEKTPOIPOBOJHOCTH PACTBOPOB: B KAakKOM XHMHUYECKOM CTaKaHE HaXOAUTCS
JTUCTWIUTMpOBaHHas Bojda. JlaHbl Tpu pacTBOpa: pacTBOpP MOBapEHHOW COJIM, PACTBOP caxapa, JUCTUILUIMPOBAHHAs

Bojia. OpopmiieHre paboThI.

Hasanmue pactBopa Uto nabmogaeM (3aropaercs JiaMIIO4yKa

WJIU HET)

Kak pacno3narh: B KakOM CTakaHe — JAUCTWIJIMPOBAHHAs BOJA M pacTBOp caxapa. JOJDKHBI MPEyIoKUTh JiBa
croco0a: OpraHoJICNTUYECKUM U BhITapUBAHUE.
[IpoexT «M3roToBienne caMoAeIbHOTO TPUOOPA TSl UCCIEAOBAHMS AJIEKTPOIPOBOTHOCTH PACTBOPOB)
3.7 Maccoeas 0011 pacmeopenno2o éeuyecmea, uiu RPOUEHMHAA KOHYCHMPAUUA 6eUieCmed 6 pacmeope.
BsemmBanue. PaznoBecsl. HaBecka. MepHas mocyaa (MepHbI€ CTaKaHbl, KOJIOBI, ITUIUH]IPHI).
IIpaxmuueckas wacmo.
[IpuroroBieHue pacCTBOPOB MOBAPEHHOW COJIM 33IaHHOM KOHLICHTPALIUH.
[IpuroToBieHue MUMYyYero HAMUTKA W3 MUIIEBON COJbI, TUMOHHON KHCIIOTHI, caxapa U aCKOPOMHOBOW KHMCJIOTHI:

KaXJash Tpynmna onpeAenseT KOJIMYECTBO BEUIECTB Ha cBoe ycMmoTpenue. CpaBHeHHME U 00CyXKIeHHUE
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MPUTOTOBJICHHBIX HAMUTKOB C T.3p. BKyca, (pukcanuu HaOM0JaeMbIX 3(QQPEKTOB, pacueTOB MM BBIOJHEHHUS «HA
I71a30K», SKCIIEPUMEHTAIBHOM KYJIbTYPHI.

3.8 Hacviuwiennvle u nepecviujeHnble pacmeopbl.
Memoouxa evipawiueanus kpucmaninos. Monokpuctaii. Kpucrannmudyeckue npy3sl. UTo Takoe «3aTpaBKay.
JleMOHCTpalus MePeChIIICHHOTO pacTBOpa aleraTa HaTpHsl.
IIpakmuueckas uacme.
[IpuroToBneHne HACHIIIEHHBIX M TEPECHIIICHHBIX PacTBOPOB. [IpUroToBIEHNME BOIHBIX PACTBOPOB MEIHOTO
Kyrnopoca, XJIOpuja HaTpus, caxaposbl AJs BbIpallMBaHUs KPHUCTAJUIOB. BbIpanuBaHue KpHCTauIOB U3 pacTBOpa
KaMEHHOM COJIM M MOAMPOBAHHOW COJU: €CTh JiM pa3Huna. [loueMy st BeIpalmiuBaHus KPUCTAIIOB KaMEHHAsI COJIb
Jyd4iie, ueM noaupoBaHHas. [lomyueHne oKpaleHHbIX KPUCTAUIOB COJIM C MCIOJB30BAaHUEM TMHUIIEBBIX KPACHUTEICH.
BripamuBanue KpucTamuioB MEAHOIO KyIIOpOCa U3 BOAHO-CIIUPTOBBIX PACTBOPOB.

4. 3HAKOMHUMCSH ¢ MUPOM HAHOYACTHII

4.1 Mooenupoeanue. Mojaenu B ecTeCTBO3HaHUU (T00yC, KapThl, (U3UYECKUE MOJACIH, OHOJOTHUYECKUE MYJISIKH,
KPUCTAJUITMUECKUE PeLeTKr). Moaenu aTOMOB ¥ MOJIEKYJ B XUMHUHU.
Ipaxmuueckas uacmo.
N3roTornenne Mojenei MOJIEKYJT U3 TIOJIPYYHbIX cpeacTB. PaboTa BooOpakeHws.

4.2 Cmpoenue seujecmea. Pazmepor uacmuy. Hanouacmuuypi.
Ilpoexmnas 3aoaua Ne 1. Kak y3HaTh MpUMeEpHbIE pa3Mepbl BATAMUHHOTO Jpaxe «YHAECBUT», «PeBUTY», ymakoBKu

KOTOPBIX PACIIOJOKCHBI Y BAC Ha CTOJIAX, HC OTKPbIBAsA OaHOYEK.

17



IIpoexmuas 3a0aua Ne 2. Y Bac Ha cTosiax HaXOASITCSI MEPHBIN LUIUHAP, KOJIOA C BOAOW, BECHI PHIYAXXHOI'O TUIIA C
HabopoM pasHoBecoB. IIpemnokure crmocoObl OMpeneneHus pasMEpPOB MOJEKYNT BOJAbI (IMPAKTHUECKUA U
TEOPETUUCCKHIN).

Bonpoc: OtHOocutcs nu MosieKyia Bo/ibl K HaHo4yacTulaMm? [louemy BUpyChl Ha3bIBAIOT HAHOPOOOTAMMU?

4.3 Konnouonwie cucmemvl: nouea, 2iuHa, HPUpooHvle 600bl, 6030yX OblM, MUHEPAIbl, X1Ae€D, MONOKO, MACO0,
Kpoeb...Konnouonste u ucmunnsie pacmeopul. Onruueckue cBoiicta: «3¢pdext Tungans», «IBIeHUE UCKPSIIUXCS
cioeBy. KosuiouiHble YacTUIIBl U UX pa3Mepbl. Ikcnepumenmanvias 3adaya Ne 1. Ha cronax: nazepHasi ykazka u
Ja3epHBIN (POHAPUK C KPACHBIM JIYYOM, JIBA XUMUYECKUX CTaKaHa: B OJHOM 3aBApEHHBIN MAKETUK Yasi, B APYTOM —
yuctas Bojaa. [lpomyctute myd nazepHoro (oHapuka yepe3 crakaHbl. B kakoM cTakaHe, MO-BalleMy MHEHHIO,
HaXOJMTCS KOJUIOUIHas cucteMa? Ha uem oCHOBBIBaeTCA Balle NPEANnoIoKeHue?

Oxrcnepumenmanvrnas 3adava Ne 2. Bam Bbiiansl pacTBopbl aretata cBuniia Pb(CH3COO), u moauna xamus Kl,
HITaTUB C MpOOMpKaMH, CHOUPTOBAsI Tropeska, NmpoOupkonepxkarenb. B mpoOupky Hanedte 2 mu pactBopa KI
(BIcOTOM 2 cM) m 3areM npuieiite 2 ma pactBopa Pb(CH3COO), . OOpa3syercs xenThiii ocamok. Harpeiite
MpoOUpPKY A0 PacCTBOPEHMS OcajKa. 3aTeM OXJIaJuTe MPOOUPKY OKOJIO 2-3 MUH M MOMEIIAEM B COCYJ C XOJIOJHOMN
nensHoi Bogoi. Uro Habmogaere? UTo MpOMCXOAUT MPU BCTPSIXUBAHUH TIPOOUPKH?

Wtak, BBl TONBKO YTO OOHAPYKWUIW PA3IMUYME MEXKIYy HUCTHHHBIMH PACTBOpPAMHU M KOJUIOMJIHBIMU pacTBOpamu. B
MOCJICAHUX BbI HAOMIOJAIU TposiBiIeHHe onTtuueckux ddexton: «dddext Tunnans» (dkcn. 3aa. Nel) u «sBieHue
HCKPAIIMXCS CI0eBY» (IKCI. 3a1.Ne2).

Bompoc: Kak 1oka3aTh, 4TO MBUIbHBIN pacTBOp sIBIIsETCA KoJulouiHOM cuctemoit? (Ilo paccesiHuio cBeTa B pacTBOpE

-koHyc Tunnmans).
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UTO mpOMCXOIUT €CIM B MBUIBHBIA pacTBOp 100aBUTH MoBapeHHYI0 coib? ([Ipo3paunblii mpexae pacTBOp Pe3KO
MYyTHEET, 00pa3yI0TCsl KPYIHBIE XJIOMbS). 3HAKOMCTBO C SIBIICHUSIMU KOATYJISIIUU U BHICATMBAHUS.
IIpoexmuas 3a0aua Ne [.]IBa yuyeHrKa NPUTOTOBWIA CMECh U3 PACTUTEIBHOTO Maciia ¥ BOJAbL: JOOABUB IMOJIOBUHY
yaliHOM JI0>kKHA Macia B 200 mi Boabl. OJUH U3 HUX YTBEPHKIAET, UTO MOJYYEHHAsI CMECH SIBISETCS KOJUIOHUIHBIM
pacTBopoM, a Jpyroiut 3To orpunaeT. Kto mpas? CBoi OTBET WILTIOCTPUPYUTE CHUMKAMU Ha MOOMJIHLHOM TesedoHe.
(ITpaBel 00a yuenuka. Bce 3aBUCHUT OT OCOOGHHOCTEH MPUTOTOBIIEHUS cMecu. Eciu mpocTo pa3MemiaTh Macio B
BOJIe, TO KoHyc Tunnans He HaOmogaeTcsa. Eciu ke akTUBHO B30aJITHIBATH CMECh B TEUEHUE HEKOTOPOTO BPEMEHHU,
TO CMECh MYTHEET M B TaKOM pPacTBOPE XOpPOILIO BHUIEH KOHYC pAaCCESIHHOIO CBETa, TO €CTh MOSBIAIOTCA
MEJIKOAUCTIEPCHBIC YaCTUIIBI KaleJeK Macia).
BriBoa: KOJIOMAHBIE PACTBOPHI MOXKHO OOHAPYXHUTh MO ONTHYECKOMY TecTy «d(pdekt Tunmans», KOTOpbIi
0OHapyUBAETCs, €CIU KOJUIOUIHBIC YACTHUIIBI HE MPEBBIIIAIOT AUANa30H HAaHOPA3MEPOB.

4.4 Memoowl u cpedcmea IMRUPUYECKO20 UCCTE006AHUS.
Ha npeapinynux 3aHaTusix Bbl BBITOMHSIM SKCIIEPUMEHTAIBHBIE U TIPOCKTHBIE 3a1auu. Kak BbI gymaeTe, Kakue
METO/IbI UCCJIEOBAHUS Bl UCTIOJIb30BAIHU?
1. Habmonenune. 2. Oxcnepument. 3. M3mepenue. 4. CpaBHEeHHE
BcnomuuTte 3amaHus, NPpOCMOTPUTE CBOM 3allUCU U MPOKOMMEHTHUPYWTE MX C TOYKM 3PEHHS] MCIOJIb30BAHHBIX
METOJ/IOB HUccleoBaHus. YeM BbI OJIB30BAIMCH, YTOOBI PEITUThH TTOCTABJIICHHYIO TIepe] BaMU TPOOIeMy.
Ilpoexmnas 3adaua Ne 1. Halinute, yeMy paBHa IUIOTHOCTh AJTIOMHUHUEBOW (OJIbTU U MEAHOW WM CTaIbHOU

00JIBaHKM HEMPABUIBLHON (DOPMBI, KOTOpBIE JIekKaT Ha Bamux crosiax. Maer oocyxaeHue.
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JIOJKHBI TIPEITIOKUTD TUTAH PEIICHUS 3TOW 3a7[a4d, ONPEACIUTh KaKue HeOOXOAMMBI U3MEPUTEIHHBIC TIPUOOPHI TS
pEILICHUS 3TOU 3aJa4Hu.
CpaBHUTH HalJICHHOE 3HAYCHHE TUIOTHOCTHU aIFOMUHUSA, MEIA WX CTAJIA CO CIIPABOYHOM BETMYUHOM.

4.5 Kax cmeneHnb uzmenbyeHHOCHMU 61UAEM HA 00WyI0 naouwadsb conpukacaoujuxca yacmuy. OObEeMHBIC B3PHIBBI
HA MYKOMOJIbHOM 3aBOJIE, IPEBECHO-CTPYKEUHOM MpeAnpustuu. lloueMy Henb3si UCHOJIb30BaTh OCH3WH MJis
pO3KUTa IPOB. BCHOMHUTH «YTO TaKO€ MJIOMIA/bY», «STUHUIIBI U3MEPEHUS TUTOLIAII.
llpoexmnas 3a0aua Ne 1. 'Y Bac Ha ctojiax HaxojaTcs Ju0Oo kKyouk PyOuka, nuOo majeHbkas ymakoBKa caxapa-
padunana. Haliure muomanp 1eyoro Kyouka u o0IIyro Iomiaib 9 Majabix KyOUKOB, U3 KOTOPBIX COCTOUT OOJIBIION
KyOMK; WM 1IEeJION YIMaKoBKU caxapa M OOIIyI0 IUIONIa/Jb BCEX KYCOUKOB caxapa B ymnakoBke. CpaBHUTE 3HAUCHUS
IJIOIIAIH 11eJI0M (PUTYpBl U CYMMapHOM miiomaau ee yacteil? Kakyro 3akoHOMEpPHOCTh Mbl MOKEM HAaOMIOAAaTh?

4.6 Hanoo6vekmut u 00ycno61eHHOCMb UX YHUKAAbHBIX CEOUICME PEe3KUM yeeaudeHuem Hniouadu noeepxHocmu
yacmuy: HAHOYACTHUIIHI, HAHOIUICHKH, HAHOBOJOKHA, HAHOTPYOKH, HAHOIIAPUKH, ACHIPUMEPHI, IIEOJUTHI,
KBaHTOBBIEC TOUKHU.

IIpoexmuas 3adaua Ne 2. Yxo0 nocs uMmeet niauny 12-13 MM, a gactura maraetnta Fe304 — 20 M. YBenuubTe ux B
1 munmmmapn pa3. C xkakumMu 0OBbEKTaMHU BbI Temeph Oynere ux cpaBHUBaTh? Kakue Qusnyueckue BeTMUUHBI
U3MCHSIOTCS TTPH U3MCHCHHUH JIMHEHHBIX pa3MepoB?

IIpoexmmnas 3adaua Ne 3. Cxonbko nuctoB Oymaru A4 Boiizer B crakan oobemom 100 mi?

Kaxxnoit rpynme Beiianbl JIMcThl Oymaru A4 u xumudeckue crakanbl oo0bemMoM 100 v, Kaknas rpynma umieT oTBer
Ha 3TOT BOIIPOC.

Hpez[naraeM IIOMOIIIb: COMHHUTC JIUCTBI B KOMOK. CKOJIBKO KOMKOB 6YMaFI/I BOIIJIO B OJUH crakan?
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Haiinute miomanb otaeabHOro aucta A4 v miolaib NOBEPXHOCTH XMMUYECKOro cTakaHa. Haliute cymmapHyro
IJI0IIA/Ib KOMKOB OyMaru, HaXosIUXCsl B CTaKkaHe?

JlenaioT BBIBOJ: OHA OKa3aJ1ach 3HAUUTEIHHO OOJIbIIIE TUIOMIAIN TOBEPXHOCTH CTaKaHa.

Kakum 00pazomM MbI yBeNIWYWIA CyMMapHYIO IUIOIIAb MOBEPXHOCTH Oymaru? (YMeHblIeHHeM oO0beMa OHOTrO
JIMCTA)

4.7 Hanoob6vekmol u 00ycn061eHHOCMb UX YHUKATbHBIX CEOUCHIE PE3KUM YeeaudeHuem Na0uiaou NnoeepxXHoCHU
yacmuy: HAHOYACTUIIBI, HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPUKH, JACHAPUMEPHI, IIC€OJTUTHI,
KBAaHTOBBIE TOYKH.

IIpoexmuas 3a0aua Ne 4. Haiinure miomiaab CBOeH 4yepernHO KOPOOKU M CpaBHUTE €€ C IJIOMIAbI0 MIOBEPXHOCTU
GOIBLIIX MOMYIIAPHIT U YePEITHOit KOPOOKH, ecitu S(kopa 6.11.) = 2500 cm? . S(u.x)=4nr’/2, rae =C/2x.

OObsicHeHue: 00JIbIIAs TIIOMAL OOJIBIINX MOTYIAPUI 00BSICHAETCS HATMYUEM MHOTOYUCIICHHBIX CKIIAJIOK.
Oxcnepumenmanvuas 3aoaua. Ha cToiax HaxXoAsaTCs CTajlbHasg KHOMKA, >KEJIE3HBbIM T'BO3.lb, KYCOYEK MEIHOM
MIPOBOJIOKHU, MEJHAs CKpeEIKa, TpaHyjbl AIIOMUHMS U IIMHKA, IITATUB C MPOOUpKaMH, coJisHas kuciora. [lomecture
MPEIJIOKEHHBIE Tela Ha THO MPOOUPOK U J00aBbTE 3aTEM COJIIHYIO KHCJIOTY (BBICOTA CTOJIOA JKUKOCTU MIPUMEPHO
1,5¢cm).

Onuiure, 4YTO BBl HaOIIOAaeTe B KaXAOM U3 MPOOHPOK.

3HAKOMCTBO C QJIICKTPOXUMHUUYCCKUM PAOOM HaprDKeHI/Iﬁ MCETaJIJIOB.

HasBanue o0ObekTa HasBanue Yro gadmromaem | Jlesee mim

METaJlia, 5K ImpaBec
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KOTOpPOTO OTHOCHUTCIIBHO

clieaH OOBEKT H, B a51/xum

pany

BrIBOA: ¢ KHCIOTOM B3aUMOJEHUCTBYIOT METAIUIBL: ..........
C KHCIIOTON HE B3aMMOJIEUCTBYIOT METAILIBL: ........
- 3aganue no yueOHuky M.A. AXMeToBa: 03HAKOMbTECh C TEKCTOM Ha ¢. 13.
- C KakuM BBl CTOJIKHYJIMChH NpOoTUBOpeurneM? Menb U cepeOpo B HAHOCOCTOSIHUSIX CITIOCOOHBI B3aUMO/JICUCTBOBATH C
KUCJIOTaMH. Y BEJIMUYCHUE TUIONAAM MMOBEPXHOCTH PEATUPYIOIINX YACTHUI[ BIUSIET HE TOJBKO HAa CKOPOCTh PEaKIUU
(0OBEMHBIE B3PBIBBI), HO U HA XapaKTep XUMUYECKUX CBOMCTB.
[IpoekT «B nouckax KOJUIOUIHBIX PACTBOPOB»
5. XuMus Ha cTpaKe 310POBbS.

5.1 Hoo. Boszouka iiooa. Hoo uz anmexu.
Ipaxmuueckas uacmo.
H3roToBienre MOeIM MOJIEKYJIBI oa. DIeKTpoHHas, Tpaduueckas popmya oaa
[TpoexT «OOHapykeHHUE KpaxMaja B IPOAYKTaX MUTAHUS.

5.2 «Mapzanyoska». Illepmanzanam kanua. Maprasen 1 €ro CTETICHU OKUCIICHUS
Ipaxmuueckas wacmo.
Onpenenenne MaccoOBOM JOJIM KUCIOPOJa B MOJIEKYJIE IEpMAHTaHaTa KaJvs.

PacueT oTHOCUTENBHOM MJIOTHOCTU KUCIOPOA MO BO3AYXY.
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C6opka mpubopa J71s1 OIy4eHUs KUCIOPO1a METOAOM BBITECHEHHS BO3/IyXa.
OKkcnepuMeHT: cOopka npulopa s pa3ioKeHUs IepMaHranara kanusa. KauecTBeHHast peakiys Ha KUCIOPO/I.
[[BeTHBIE peakuy ¢ IEpMaHraHaToOM Kaius (Hamp., IepMaHraHat Kaius U cyiabGUT HATPHs, JIp.)
5.3 Ilepekucw 6o0opooa. Ceolicmea u npumeHnenue nepokcuoa 6000pooa. CTerneHb OKUCICHUS KUCIOPO/ia B MOJIEKYJIe
NEPOKCHJIa BOJIOPO/IA.
Peakuus paznoxeHus nepokcuaa Bojiopoa. Kak mpoBecTr 3KCIIepUMEHT.
Karamu3zaropsr. Okeua mapranna (1V), pepMeHT karanasza — KaTaau3aTopbl PEaKIuu Pa3I0KEHHSL.
Ipaxmuueckas wacmo.
Oxcupn mapranna (1V): HanrcaTs (hopMyITy BeliecTBa U ONMPEEIUTh CTEIICHb OKHCIICHHSI.
Tpu npoOUpKH, B KAXKIOKH HAXOIUTCA HECKOJIBKO MJI allTEYHOM MEPEKUCH BOIOPOJa. Bo BTOPYIO U TPEThIO MPOOHPKH
IIOMECTUTE COOTBETCTBEHHO OKcuA Maprania (IV) (Ha koH4MKe mmaress) U CBeKEHATEPThIN kapTodenb (Ha KOHYMKE

IITIATeTIs).

Howmep npobupku | Uto nodasuim UYro HabmonaeM

Hanucate ypaBHeHHE peakiiiy ¢ 0003HaYE€HUSMHU YCIOBUM €€ IPOTEKaHKS.
[Tpoucxoaut nu peakuus B nepBoil mpodbupke? Ilpemnoxure npubop uisi MOTydeHUsT BOJOPOJA MPHU Pa3I0KEHUH
NEPOKCHA BOJOPOIA.

5.4 Ayemuncanuyunosaa kucinoma. Ackopoéunoeas kucioma. KuciotHocts cpeabl. pH — MHAMKATOpPBI CBOMMU

pyKaMu.
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Hpakmuuecm}l yacmeo.

Onucanne pu3nveckux cBOMCTB. [IpuroroBieHne pacTBOPOB

AlETUIICATTMIIMIIOBOM M aCKOPOMHOBOM KHUCIIOT.

JleiicTBue naaMKaTopoB ((heHondTanenHa, JaKMyca 1 METUIIOpaHkKa) Ha UX PACTBOPHI.

WH/IUKATOPHI ATeTHIICATUITIIOBAS AckopOrHOBAas KHCIIOTa
KHCJIOTa

denondranenH

Jlakmyc

METHIIOPAHK

[IpurotoBnenue orBapa KpacHoM kamyctbl. HaOmroieHe n3MEeHEeHUs 1IBETa OTBapa B pa3HbIX pacTBopax (yKCycHas,

JIMMOHHA, aCKOp6I/IHOBaH KHCJIOTBI, IIOBAPCHHAA COJIb, I'a3HPOBAHHAA BOJA, HaHIaTBIpHLIfl CIIMpT, IIUIICBaA CoJa,

pPacTBOP MbLJIa U CTUPAIBLHOTO MOPOIIKA).

B3aumopeiicTBue ackopOMHOBOM KUCIOTHI ¢ HomoM. Bompoc: 1i1st kKakux 1esieil MOYKHO MCIOJIb30BATh 3Ty PEAKIIUIO?

(nmst oOHapyKEeHHST aCKOPOWHOBOM KUCIOTHI B IPOYKTaX MUTAHUS).

1 pearent 2 peareHt Uro mnHaOmomaeM IMpu HX
acCKOpOMHOBas 15 (0)i | B3aMMOJICCTBUH

KHCJI0Ta

duznyeckue duznyeckue

CBOMCTBA: CBOMCTBA: .........

..........

5.5 «3enenka» unu dpunnuanmoswlil 3eaenstii. L{BeT noponkooOpazHoro OpHILTMAHTOBOTO 3eJeHoro. [IpakTudeckoe

3HAYCHUC U ITOJIYHYCHHUC.
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IIpakmuueckas uacme.
duznyueckre CBONCTBAa OPUITMAHTOBOTO 3€JIEHOTO
Kak nokazaTh MOMIMHHOCTH OpWIUIMAHTOBOTO 3eieHoro. lIpoBeneHue mociaeAoBaTeNbHBIX peakluuid B OAHOU
npoOupKe ¢ OpWIIIMAaHTOBBIM 3€JICHBIM: BHaualie B MPOOUPKY J0OABUTh KOHIICHTPUPOBAHHOW COJISTHOW KHUCJIOTHI, a
3areM pactBopa menoun NaOH. Odopmienue paGoTel MO CBOEMY YCMOTPCHHIO. 3aTeM OOCYIWTh: Kak
3a(pUKCUPOBAIM PE3yIbTaThl SKCIIEPUMEHTA (M3MEHEHUE 1[BETA, BHIMAICHUE OCAIKA).
[TpoexT «M0KHO JT1 UCTIOJIB30BATh OPUIUITMAHTOBBIHN 3€JIEHBIN KaK HHANKATOP KUCIOTHOCTH CPEIbI»

5.6 «Mbi10 uyoecnoe». X03IMCTBEHHOE U TyaJIETHOE, KUJKOE U TBEPIIOE.
lIpakmuueckas uacme.
JlelicTBHE JTaKMyCa HAa pacTBOP MbLIa, PACTBOP CTUPATIBLHOIO MOPOIIKA
(moka3aTenbCTBO IIETOYHOTO XapakTepa MOIOUIUX CpelcTB). M3ydeHue HTHUKETOK TBEPJOTO U KUIKOTO MbLIa
(pa3nuuue B XUMUYECKOM cOCTaBe). PacTBopeHune Mblila B )K€CTKOM U AUCTHIITMPOBaHHOU Boze. Dddext Tunnmans.
[Ipoext «MbL1OBapeHuE»

6. XuMHuA MULIHA

6.1 Caxap, kpaxman, yennroa03a — poOOCHEEHHUKU 2/IIOKO3bL.
Urto Takoe nuader. ' mukeMuyeckuil MHACKC MPOAYKTOB MUTAHUS.  XUMHUYECKHUE MOJICIACTUTENIN U UX KOBAPCTRO.
IIpakmuueckas uacme.
Omnpenenenre NPOIYKTOB C BRICOKUM INIMKEMUYECKUM WHIEKCOM (padoTa ¢ TabyuIIei).
OrnpenensieM MOJCIACTUTENN: acmapTam, cCOpourT .... (PaboTa ¢ aTUKeTKaMH.

OmnbIT: B3aMMOACHUCTBHUE TTFOKO3bI ¢ TUApokcuaoM Meau (1), cBexXenpUroToBICHHBIM.
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HccnenoBanue W3MEHEHUS COJEPXAHUS TJIIOKO3bl B KPOBHM IOCIIE cOamaHcupoBaHHOTO obOena W Tocye
ynotpebnenus dactdymaa: KHPUEIIKOB,YUIICOB, CIAAKUX Ta3UPOBAHHBIX HATMTKOB.
6.2 Anromunuiir: eenukuit u yxycacuoui. Ilouemy He cieayeT MOIb30BaThCS AIIOMUHUEBOM mocynoi? CornepHuK
kanbiug. Octeonopo3. Metaiibl KOHCEPBHON OaHKHU.
IIpakmuueckas paboma.
CBoiicTBa aTIOMHHHS W O0JACTH MPUMEHEHUs ATIOMUHUS HAa OCHOBAaHWUU €r0 CBOWMCTB (TmoBTOpeHue). CocTaBUTh
Ta0NUILy, KJIACTEP WIIU CXEMY.
[IpoBeneHNEe XUMUYECKUX PEAKITUH, XapaKTEPU3YIOUX aM(POTEpHbIE CBOMCTBA COSTMHEHUHN AITFOMUHUS.
OnbiT 1. AIFOMUHUY U COJIAHAS KUCITOTA.
OmneiT 2. X5opu anrOMAHUS U TUAPOKCU HATPHS
OmnbiT 3. 'mapokcu antOMUHUS U COJSTHAs KUCTIOTa

OmnpiT 4. ['MapoKCH ATFOMUHUS M TUIPOKCHUT HATPUS

Ha3Banue onbita | Yto HabmoqaemM YpaBHEHNE XUMUYECKON PEAKLIAN

BeBOZ: ...........ul
[IpoekT «Ee BennuecTBO — KOHCEpBHAs OaHKa: HIKCIIEPUMEHTAIBLHOE ONPE/IETICHUE METATIOBY.
6.3 Ykcycnasa kucnoma. CTonoBbiil yKCYC, YKCYCHAsI SCCEHITNA, JIeIsTHAas YKCYCHAs KUCJIOTa: B ueM pasHuiia. CBoiicTBa
YKCYCHOM KHUCJIOTBI U €€ ITpUMeHEeHUEe. PU3U0TI0THYECKOE BO3IEUCTBUE KUCIIOTHI.
IIpakxmuueckas paboma.

CocrapieHue NOHATUWHONU CXEMBI: «UTO 51 3Hat0 00 YKCYCHOM KUCIIOTe»  (MHAUBUIYAIbHO, TUOO B TPYIIIE).
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PacueTr koHUEHTpalKy KUCIOThI IPU €€ pa30aBIeHUU.

KucnorHocTs pacTBOPOB NMUIIEBON COABI U YKCYCHOW KUCIOTBHI.

lMamenue nuieBo cobl YKCYCHOM KACIOTOM: IPU3HAKY XUMUYECKON

peakuuu (BbIIEICHUE Ta3a, PE3KOE YBEIMUYEHHE 00beMa PEaKIIMOHHON cMech). [IOBTOPUTH peakuuio TaleHus CObI
C HCHOJb30BAaHMEM MWHJUKAaTOpa (Hamp., OTBapa KpPacHOKOYaHHOM KamycTbl). [l yero HeoOXoaumo ObLIo
IPUMEHEHUE UHAUKATOpa?

OOpatuTh BHUMAHUE, YTO BBIIECIECHUE T'a3a YACTO COMPOBOKAACTCS

yBeJIMYeHHEM 00beMa peaklIMOHHON cMecH. Kakue Mepsl pejoCTOpOKHOCTH

HY>KHO COOJIIOJIaTh MIPU MPOBEJCHUU TaKUX PEaKIUii?

6.4 «Conenaa nawa ocu3nvby (IMOBapeHHAs COJb, IOTall, TIJIyTamMaT HaTPUA....... rinayoepoBa COJIb, MEIHBIN

KyIopoc...... )

[Iumesas cona, nuTHEBAS COAA, KAIBLUMHUPOBAHHAS COJA, KAYCTUYECKas COJIa: OJJMHAKOBBIE WUJIM Pa3HbIE BEIIECTBA.
KauecTBeHHbBIE peaklu B XUMUHU.

IIpakmuueckas paboma

OnpenenuTh: Kakoe U3 BELIECTB (MUIEeBas COja, KayCTUUeCKas CoJa, KaJIbIIMHUPOBAHHAS COJIa) SIBJISIFOTCS COJISIMU
YTOJIbHOU KUCJIOTHI.

OmnepiT 1. [leficTBue MHANKATOPAMH.

OmnpIt 2. JleficTBrE Ha pacTBOPHI MUILIEBOM U Ka&yCTUUECKOM CO/bI YKCYCHOM KUCIOTHI

Ha3Banwue omnniTa Yrto HaOIIOIaEM BriBog
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BeBog: ..........
[IpoBeneHne OMBITOB MOJATBEPKIAET, YTO MUIIEBAS COJA, KAJbIIMHUPOBAHHAS CO/JA — 3TO COJU CJIabOW yroiabHOMH
KHUCJIOTBI, @ KAYCTUYECKAsl COJIa — PACTBOPUMOE OCHOBAHUE.

OOCyauTh, KaK JI0Ka3aTh OMBITHBIM MyTEM, YTO MUIIEBAsI COJIA SBIJISIETCSI KUCJION COJIBIO.

6.5 Bpeo numpamoes: mugh unu npaeda. Ilonb3a HUTPATOB: BaKHEWIIME MHUHEpPAJbHbIE YIOOpPEHUS KaK HMCTOUYHUK

azora. KpyroBsopot azota. [loueMy BeHeprHa MYXOJOBKA MOEAAET HACEKOMBIX (TaK OHA BOCIOJHSET HEJOCTaTOK
azora B 00JIOTUCTHIX MecTax). HuTparsl B kauecTBE MUIIEBBIX KOHCEPBAHTOB. Kakue mpeBpaiieHus mpoucxXoasT ¢
HUTpPATaMU B OPTaHU3ME YeJI0BEKa. A30T U €r0 CTCIICHU OKUCIICHUS.

lIpaxmuueckas uacmeo.

OrnpeneneHrne MacCOBOM 10U a30Ta B KaJTUHHOMN, HATPUEBOW U aMMOHUIHON cenuTpe. BbIBo: kakoe u3 HuX Ooee
IIEHHOE a30THOE YJ00pEHHUE.

[TpoekTt «BnusitHue a30THBIX Y00PEHHI Ha POCT CaXXEHIIEB (Pacosmy.

7. Padora HaJa npoeKkTamMu — S 4

6.
7.

Oman evibopa memvl, NOCMAHOBKU Yeau, 3a0ay UCCIe008aHUSL .

Oman 6vl0BUNCEHUS 2UNOME3bL.

Oman naarupo8arus nymu 00CMuUICeHUs: yeiell UCC1e008amenbCKux (NpOeKmubix) pabom u 8b100pa HeoOX0OUMO20
UHCMPYMEHMAPUSL.

Oman nposedenusi yuebHO20 UCCAe008AHUSL (NPOEKMHOU PAOOMblL) C NPOMENCYMOYHBIM KOHMpOJieM 3a X000M

6bINOJIHCHUA U Koppekuueu” PE3Y1omamaoes.

28



10.9man oghopmnenus, npeocmasnenus (3auumsot) nPoOOYKmMa npoekmHo pabomaol

Cnucok MCnoJib3yeMbIX MCTOUYHHKOB

Cnucoxk OCHOBHOM JINTEPATYPbI:
1. Xumunueckas sarmkaoneaus. T 1. M., 1988 r.
2. Kyxymikun FO.H. «Xumust Bokpyr Hac», M. Beicmias mkoina, 2018 r..
3. B.U. Ky3HenoB «XuMus Ha IOPOT'e HOBOTO THICSYCIIECTHS, « XUMHS B 1koae» Ne 1, 2017,
4. AM. Onun u npyrue. «Xumus ais Bacy. M. «Xumus2002.
5. [ILHW. becmanmos, M.B. [lopodees. Peanuzamms oO0pazoBaTeIbHBIX MPOTpaMM €CTECTBEHHOHAYYHON U TEXHOJIOTHYECKON

HaIPaBJICHHOCTEH 10 XMMUU C UCTIOIh30BaHUEM 000pymoBaHus IeHTpa « Touka poctay. MeToaudeckoe mocooue. Mocksa,

2021.
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Cnucok JMTepaTypbl VI YYUTEJI:
1. O.C.Tabpuensn, I'.I'. JIsicoBa «HacTonbHas kHura yautens xumum». , poda, 2017.
. Anmux6epona JI.IO. 3anumarensnas xumus. Kaura ans yyammuxcs, yaureneit u pogureneit. M.: ACT-ITPECC, 2017;

K.A. MakapoB «Xumus u 310poBse». M. «IIpocsenienne».2005.

2
3
4. 1O.H. KopotsieBa « XuMrU4YeCcKue CajaoHbl KpacoTb». «Xumus B mkoie». Ne 1. 2005 r.
5. Cxypuxun U.M., HeuaeB A.I1. Bce o nuiiie ¢ Touku 3penus xumuka. Crpas. uzganue. M.: Beicmias mikona, 2009
6. AxmetoB M. A., 3oposa E.}O. O0ydeHnne XumMnuu Kak Mporecc pa3BUTHs

7

. TIO3HABaTeNIbHBIX cTparteruil ydammxcs [Tekcr]/ AxmeroB M. A., 3opoBa E.}O.// Hayka u mkomna.- 2015.- Ne 2.-
C.81-87
8. Jlazapes B. C. IlpoekTHasi AesSTeNbHOCTh B IIKOJE: HEHCHONb3yeMble Bo3MoxkHocTH [Tekcr]/ Jlazaper B. C.

//Bomipocsl oopazoBanus. — 2015.- Ne 3.-C. 292-307.
9. Boponmos A. IIpoekTHas 3agava [DnekTpoHHbIH pecypc] / Boponmos A. - )Kypuan «HavanbHas mkoma».- 2007.- Ne

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

10.BBenenne B HaHOTexHONOTHUU. XuMus [TekcT]/ yuebHoe mocodue mis yuanmxcs 10 — 11 kiraccos/ moa penakiueit
AxmetoBa M.A. - CII6: oGpa3oBatenbHbIil HeHTp «Yyactue», ObpazoBarenbHbie poekThl, 2011 — 108 c. (cepus
Hanomkomna)

11.T"a6puensa O.C., Octpoymon WN.I'. IlponeneBruueckuii kypc «Ctapt B xumuto»/ ['abpuensu O.C.- Kypuan «Xumus

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

12.T'ony6 I'.b., Ilepensiruna E.A., UypakoBa O.B. OcHOBBI MPOEKTHOH NEATEIBHOCTH IIKOJBbHUKA: METOJIUYECKOE

mocoOue 1Mo MPeToIaBaHmIo Kypca (C UCTIOIL30BaHNEM TeTpajiel Ha medaTtHoi ocHoBe)/ [Tox penaknueii mpodeccopa

E.fl.Korana. - Camapa: M3natensctBo «Y4eOHas nureparypay, U3aarensckuit gom «denopos». 2006. — 224 c.

Cnmcok JuTepaTypbl I 00yYAKOIIUXCH:

1. B.A.BoiitoBuy «Xumus B ObITy». M. «3Hanue». 2000.

«OHIMKIONEANYECKUN CIoBaphb I0HOTO xuMuKka» M. «Ilegarorukay, 2002.

«Opyauty, Xumusg — M. OO0 «T]] «M3patenbctBo Mup KHUTH»», 2018.

2
3
4. Amuk6epona JI.YO. 3anumarenbHas xumust. Kaura mis yuamuxcs, yautenent u poauteneit. M.: ACT-ITIPECC, 2017;
5

Mup xumuu. 3anumatenbhbie pacckasbl 0 xumun. Coct. FO.U.Cvupnos. CII6.: «MuM-Oxkcmpeccy, 1995.

1
KpurepunanbHas Ta0/1M1a OLEHKH NIPOEKTA

IIpuiaoxkenue Nel

Kpurepuit

basoBblil ypoBeHb

IloBbILIEHHBIN YPOBEHD

1 Gamn

2 bama

3 Gamna

4 Gama

5 Gamnos

6 OamIoB 7 6amioB

8 6amioB

! JlaHHas cucTtemMa OILICHHUBAHUS

COCTaBJIEHa COTJIACHO METOAMYECKHM pekomeHmammsaM u3 coopumka @ummana U.C., T'omy6 I'.b., Ilepensirmuaoit E.A. «Ilopsnok

(bOpMI/IpOBaHI/ISI pazaena «Cucrema OLCHKHU JOCTHKCHUS MIIAHUPYEMBIX PE3YJIbTATOB OCBOCHUSA OCHOBHOI O6p330BaTeHLHOﬁ mporpaMmMbl OCHOBHOT'O O6III€F0 O6paBOBaHI/IH>).

— Camapa. 2012.

31




Cnoco0HOCTh K CAMOCTOSITEILHOMY MPHOGPETEHHIO 3HAHMIA U PElIeHHIO TPoGJaeM

Pemmenne npobiem

VYueHuk VYueHuk VYyenuk onucan | YueHHUK VYueHuk VYuenuk VYueHuk VYuenuk
TIOATBEP IV OOBACHIIT CUTYaIHIO H obocHOBaI MpoaHaNu3upo | HasBall chopMmynupoBa | yKaszai
HOHHMAaHHE IPUYMHEL, IO yKa3aJl CBOH UICATBHYIO BaJI cuTyammto | HEKOTOPBIC 7 Ipo6eMy Ha | HEKOTOPHIE
npo0JIeMBl, KOTOPBIM OH HaMepeHUs (>kenmaemyro) 1 Ha3Bal TPHHHHEL OCHOBE MOCJIEICTBHSA

E chOpMyIHpPOBaH | TMPUCTYIIII K CUTYyaIusL TIPOTHUBOpEUHE ;ZmeCTBOBaH JIEeTAIBHOTO CyIIIeCTBOBA

é) HOW y4HTeTIeM PpeIIeHUIo MEXIY ) NpOGIEMD, aHamm3a HUS

é‘ po0IIeMHl, I/IZ[Q%IJILHE)I/I u cq)oplldynnpog CUTYyaIIH U | TIpOOIeMBI

s copMyITpOBaHH peanbHoOH aHHOM C NPUBEJ aHAJIN3

2 oif yunrtenem cuTyauuen TTOMOIIIBIO NIPUYUH ee

E yauTess CYIIECTBOBaHM

3 S

=
Yyenuk VYueHuk ¢ Yyenuk Yyenuk Yyenuk Yyenuk Yyenuk Yuenuk
TIOATBEP IV TIOMOTIIBIO chopMymupoBan | cPOPMYyIHPOBA | TPEIITOKUIT 00ocHOBAI TIPEAIIOKIIT TIPSO
TIOHUMaHIe YUuTeNs 3a7adm, J1 IeJTb TIPOeKTa | cIocod JOCTIDKAMOCT | BO3MOYKHEIC CTpaTeruto
LeNU U 327124 chopMyTHIpOBaT aJIeKBATHBI IIEIM | HA OCHOBAaHHUH yOenuThes B b 1T U CHOCOOBI JOCTIKCHUS

0 MPOEKTa, 3a1a4, MPOEKTa, po0JIeMBl, JIOCTH)KEHUH Ha3BaJl PUCKH | peLCHUS LeJTY Ha

§ c(OpMYITHPOBaH | COOTBETCTBYIOIIN | ONPEACIICHHON C(l)OE)Man/IpOBa eI po0IeMBI OCHOBE

g HBIX yUUTEIEM € IIeJIH TIPOeKTa COBMECTHO C HHOM aHamm3a

2 yauTeneM COBMECTHO C aNbTepHATUB

% yauTeneM B

=
[Tocne [Tocne Yuenuk YueHuk ykazasn | YuyeHuK Yyuenuk Yyuenuk Yyuenuk
3aBepIICHUS 3aBepIICHUS BBICTPOMII B BpeMs, 3a()MKCHPOBANl | CIUIAHUPOBAI | TIPEIUIOKILIT 00ocHOBAI
MPOCKTA YICHUK | MPOCKTa YICHUK XPOHOJIOTHYECK | HeoOXoamMmoe Pe3yIbTaThI TEKYTIHH JIEHCTBHSA HEo0xXoaUM
pacckasail, 4ro onucan o JULs TEKYILEro KOHTPOJIb C (marm) B bIE JUIS
OBLTO CHETIAHO B | TOCIICNOBATENHHO | IMOCIIEAOBATENF | BBITOJTHEHHS KOHTPOJISI 32 YIeTOM COOTBETCTBHH C | peali3amnui
x0J1e PabOTHI CTh U HOCTH chopMyITHpOBa | COOTBETCTBHE | CICIIH(UKU 3aa9aMu 1 MpoeKTa

® HaJT IPOSKTOM B3aUMOCBSI3b cOpMyITHPOBaH | HHBIX M NIeSITeNIFHOCTH | Ha3Ball pecypcht

= TPEIPHHSATHIX HBIE COBMECTHO | COBMECTHO C JIeATeIbHOCTH | (IIaroB) HEKOTOpbIE

g JIeHCTBUIA c y:lI/ITCJ'IGM y‘IfITCJ‘Iel\jl IUIaHy HEeo0X0JUMBbIe

= JICUCTBUS JIeUCTBUH pecypcbl

‘E" (urarm) (uraroB)
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o IMocne Ha srane Vuenuk VueHuk ykaszan, | YdeHuk Vuenuk Vuenuk Vuenuk
g 3aBEpUICHUS TUTAHUPOBAHUS JIEeTAIBEHO KakuM 00pa3oM | ommcain 000CHOBaHO chopMynrpoBa | CIUITAHHPOBA
E MPOEKTA YYEHUK | YYEHHK ONHCAI onucan OH IUIaHUPYET XapaKTEpUCTH | Ha3Bal b I
E omnycan HPOAYKT, XapaKTEepUCTUK | UCTIOIb30BaTh KU NIPOJYKTa, | MOTEHIMANbH | PEKOMEHIAlMU | MPOJBIKEHU
3 MOTy4EHHBINH KOTOPBII U MIPOJYKTA, HPOTYKT C y4E€TOM BIX o € WJIM yKas3all
% HOPOIYKT HpEANoaraeT Ba)KHBIE JIJIS1 €70 3apaHee MOTpeONTENEe | WCIOMB30BAHU | IPAHUIIBI
2 B HOTY4UTh HCTIONIb30BaHUS 3aJJaHHBIX it n obmactu 10 HCIIONIb30Ba
§ % KpUTEpHUEB UCTIONIb30BaH | MOIY4YEHHOTO HUSA
; E OLIEHKHU us IPOAYKTa | MPOIyKTa MPOyKTa
[% §( MPOyKTa JIPyTUMU
Yyenuk Yyenuk Vaenuk YdeHuk ykazan, | YdeHHK Vuenuk Y4enuk npu VYuenux
YKa3bIBa€T  Ha | yKa3bIBAET HA BBIJIEIINII U3 Kakast CaMOCTOATE]Ib | OpraHU30Bal IIaHUPOBAHUU | caMOCTOSTEN
OTCYTCTBHE OTCYTCTBHE 0003HAYEHHBIX nH(pOpManys M0 | HO Ha3Bal MOUCK paboTsl BHO U
nH(pOpMAaIny, KOHKPETHOU y4UTENIEM TOMY WU BUJIBI nHpopManu BBICTHI apryMeHTHp
BO Bpemst | nH}popmMayu Bo BONPOCOB JJIs HHOMY HCTOYHHKOB, B ig:g ;:;’ o OBaHO
BBITTOJTHEHUS BpeMs U3y4YeHHs, T€, BOIIPOCY, 13 KOTOPBIX COOTBETCTBHH | yo06x01MMO TIPUHSIT
) TOrO JEHCTBHSA, | OOCYKICHUS C nHpopMarmeH MOCTAaBICHHOMY | OH IUIAHHPYET | C IUNIAHOM HONY4YUTh peleHue o
% S JUIL  KOTOPOTO | PYKOBOAUTEIEM [0 KOTOPBIM HE | y4YUTEIEeM WIH HOJTYy4YUTh pabor o CBEIICHHUS M3 3aBEPILICHUN
% § aTa oOmiero 1ana obmamaer. CaMOCTOATENIFH | MH(POPMAIHIO, | TPOEKTY HECKOJIbKUX sTama cbopa
=) & uHbopMAaLUs JEATENHOCTH B 0, HeOOXOJUMA | PEKOMEHI0BA MCTOIHHKOB unpopManu
5 g HeoOXxoMMa, paMKax MpoeKTa, JUIst HHYO u
= % 3aj1aBas 3aJaBasi BOIIPOCHI BBITTOJTHEHUS yauTeneM
k§, z BOIIPOCHI IpoeKTa
A =
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VYueHuk VueHuK U310k | YUYEeHHK Ha3Bajl VueHuk VueHuk VueHuk Yyenux Vuenuk
H3JI0KHUIT Te (hparMeHTHI HECOBIIAJCHNA B | MHTEPIPETHUPOB | yKas3aj Ha TIPUBEI pean3oBal MPEITIOKUIT
HOJTYy9EHHYIO TIOJTy9EHHOM CBEIEHHSX, aJl TTOJTYYEHHYIO | BBIXOJIAILINE oObscHeHme, | TPEIONEHHBI | Criocod
yuuTenem paspeuieHus
HH()OpPMAIIHIO nH(pOpMAIIHH, coJiepKaInxcs HHPOPMALUIO B | U3 00IIEro Kacarorieecs
crocob MPOTHBOPEY
KOTOpBIE B HCTOYHHKAX KOHTEKCTE psina wm JIaHHBIX
paspeleHus WS UIIH
= OKa3aJImCh nHpOpMAaIHH, CoIepIKaHUs mpoTHUBOpeda | (CBEICHHIR), NPOTHBOpEuUst | MpOBEPKHU
5 HOBBIMH JJI1 HCTO TNIPEITOKEHHBIX TIIPOCKTa mue apyr BBIXOIIITNX WJINA TIPOBEPKU JIOCTOBEPHOC
a WJIH 3371 YUUTENIEM. JIpYTy u3 0011Iero IOCTOBEPHOCTH | TH
15
=9 BOINPOCHI Ha CBEJICHUS. psna, uim uH(popMaHH uHpopMaLu
I
= HOHUMaHKE OOHAPYKEHH "
<
; BIX
S TIPOTHBOPEUH
& it
o
VYyenuk VYueHuk npusen VYyeHnuk Vyenuk cnenan | YueHHUK YyeHuk VYyenuk caenan | YUeHUK
BOCIIPOU3BEII npuMep, OPEJIOKUII UJIA | BBIBOJ CcZicaall BBIBOA | BBICTPOWJI B | BbIBOJ Ha | moaTBEpaMII
apryMEHTALIO MOATBEPHKAAIONIN | TIPEAIPHUHSLI (IpUCOe TMHIIIC (PHCOEIMHKI | COOCTBECHHOW | OCHOBE BBIBOJ]
N N s K BBIB THK KPUATHYECKOT
1 BEIBOJI, 1 BEIBOII, JIEMCTBUS 11O sl K BRIBOJTY) Ha ¢ ony) | noruke p CeCKoro COOCTBEHHO
. Ha OCHOBE | COBOKYITHOCT | aHaJu3a .
coJieprKaIuecs 3aMMCTBOBAaHHBIA | TIPOEKTY, OCHOBE N i
@ . MOJTyYeHHO M b Pa3HBIX TOYEK
= B U3YYCHHOM M3 HUCTOYHHUKA OCHOBBIBASICh Ha | TIOJyYSHHOM undopMaIH apryMEHTOB, 3penns wy | @PTYMeEHTaIl
% HUCTOYHUKE I/IH(l)OpMaL[I/II/I HOHy‘IeHHOﬁ I/IH(l)OpMaL[I/H/I u u IIpUBEJ | HOATBEPKIA COITIOCTABJICHUS Hel Wi
2 nHpOpMaIHN nHpOpMaIHN MIPUBEN XOTSI OBI | HECKOJIBKO IOLUX BBIBOJI | MEPBUYHOM U | caMOCTOSATEN
é OIVH apTyMEHT AprymMcHTOB BTOPHUYHOU BHO
o
g WIM  JaHHBIX nHpOpMAIHH, TIONYYEHHbI
= JUISE ero
= MU
é TIOJTBEPIKICH
15 JIaHHBIMH.
e nst
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= VYuenuk B pabote u B VYuenux Omnoxu
g MPOAEMOHCTPHPO OTBETax Ha MPOJIEMOHCTP OTCYTCTBYIO
=
= BaJI TOHUMaHHe BOIIPOCHI 110 npoBa T
% cozlepIKaHUs COZIepKaHHIO cBOOOHOE
=) o
= BBITIOJTHEHHOH paboTsI BIIaJICHHE
S paboTsI OTCYTCTBYIOT MPEIMETOM
= o
g = rpyObIe OIIMOKHN | TPOSKTHOU
(%3
i S TIeATEIBHOCTH
= o)
g 3
= =
= X
< )
g =
: 2
£ 8
R
g £
=)
O =
» VYueHuk VY4eHuk Ha3zBan VY4eHuk HazBanl | YUEHUK HasBal | YUEHHK VY4eHuk VY4eHuk VY4eHuk
E BBICKa3aJl CBOE | TPYAHOCTH, C CHJIbHBIC cia0Obie TIPUBEI TIPE IO apryMEHTHPOBa | HPOaHATU3H
g BIIEYATJIICHUE OT | KOTOPBIMH OH CTOPOHBI CTOPOHBI TPUYHHBI croco0(bl) J1 BO3MOYKHOCTB | POBaJ
=)
s paboThI HaJ | CTOJIKHYJICS IPH paboThI Haz paboThI Hax YCIIEXOB NPEOJIONICHHsT | MCIOJIb30BaTh Ppe3yJIbTaThI
> .
5 MPOEKTOM pabore Hax MPOEKTOM MPOEKTOM Heyay TpyJHOCTEH OCBOCHHBIC B paboThl Haj
~ MPOEKTOM (TpymHOCTEH) | (M30eKaHUA xoJze MIPOEKTOM C
B paboTe Haj Heyzad), C MIPOEKTHON TOYKH
2 MIPOEKTOM KOTOPBIMH OH | paboOTbI 3peHus
g CTOJIKHYJICS YMEHUsI B KHM3HEHHBIX
=
= pu pabote JIPYTHX BUIIAX IUIAHOB Ha
2 HaI eI TENTLHOCTH Oymymiee
=3
s E POEKTOM
2 f
(2]
& E
O =
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VYuenuk VdaeHuk u3noxun | Y4eHuk VYuenuk VYuenux VYuenux VYuenux VYuenux
M3II0KHIT BOIPOC C | MBIOXWI TeMy, | U3JIOKWI TEMY, | H3IOMKHI HIOCTAaBHUII M3II0XKHIT HPEICTABII
BOIPOC c | cobmoneHneM BKJIIOYAIOIIYIO BKJIIOYAIOIIYIO TEMY, eNb BOIpOC, uHpOpMaIH
= coOI0IeHIEM HOpM HECKOJIBKO HECKOJIBKO HMEIOILYIO MICBMEHHOW | caMocTosTeNbH | 10 B hopme u
E = HOpM ohopmieHus BOIIPOCOB ¢ | BOIpocoB C | CIOXHYIO KOMMYHHKAIl | O IPEIJIOKHI Ha
2 = odopmireHHs TEKCTa U | coOironeHneM co0IoIeHIEM CTPYKTYpPY U 1707811 CTPYKTYpY HOCHTEIIE,
. = £ TEKCTA, BCIIOMOTATEIFHOW | HOPM M HPaBHI | HOPM W IIPABHIJI | IPaMOTHO oTpenenu TEKCTa B aJIeKBaTHBIX
> =
E E 2 3a/IaHHBIX rpadukw, odopmieHus odopmieHus UCTIOJNB30Bal | JKaHp TEKCTa. | COOTBETCTBHU C | LEH
= e 2 o0pa3uom 3a/IaHHBIX TeKcTa TeKcTa U | BCIIOMOTaTelb HOpMaMH KOMMYHHKAII
Z
g 5 = o0pasrom BCIIOMOTATEeNIbH | HBIE CPEJCTBa, XKaHpa 305
e & s .
g = g oi rpadukw,
o
E_ ; E 3aJaHHBIX
=4
& 2 2 00pasLoM
O ¥ =
VYueHuk VYueHuk VYueHuk VYuyeHue VY4eHuk VY4eHuk VY4eHuk VY4eHuk
BBICTPOMJI CBOIO | BBICTPOHJI CBOIO CaMOCTOSITENIbH | MCIIOJIB30BaJl aJIeKBaTHO CaMOCTOSITeNb | peaTn30Bal CaMOCTOSITEN
= pCUb B pCUb B O IIOATOTOBHII pa3iniHbIC HCII0JIB30BaJI HO JIOTHYCCKHUC BHO
2 COOTBETCTBUH C | COOTBETCTBHH C TUIaH BepOasIbHbIC HEeBepOaIbHBl | UCIONB30BAT | MU peanu3oBan
=
= HOpMaMu HOpMaMu BBICTYIUICHHS H | CPEICTBa e cpencraa HeBepOaJbHbl | PUTOPHYECKHE | JIOTHYECKUE
. = 8 pYycCcKoro PYCCKOTO 5I3bIKa, coOmona KOMMYHHUKALUH | HIH e cpencrTaa TPHEMBI, WA
>
E E E A3BIKA, o0paniasch K HOPMBEI MOJATOTOBJICHH | HIIH NPEIJIOKECHHBIE | PUTOPHYECK
= e = o0pamiasch K IUIaHy, yOIMYHON bI¢ HAaIJAHBIE | FPAMOTHO y4HTeNeM Ue TIPUEMbI
=
g § § TEKCTY, COCTaBICHHOMY C | peuH H MaTepuasl, HOJTOTOBIICH
g = 2 COCTaBJICHHOMY | IIOMOIIbIO periaaMeHT IIPEUIOKEHHBI | HBIE
E_ E’ § C IOMOIIBIO YuuTeisa € YUUTCIIEM HarJsiaHbIC
(=4
& 2 5 YUHTEs MaTepuabl
O X g
ConepxaTe/ibHOE ONMUCAHUE KAKI0T0 KpUTEpHUs
Kpurepnii YpoBuHu chopMHPOBAHHOCTH HABBIKOB IIPOEKTHOM JeATeJIbHOCTH
Ba3zoBbiit IloBbIIeHHBII
Camocro- PaGora B 11€710M CBHIETENBECTBYET O CIIOCOOHOCTH PaGota B 1€710M CBHIETENBCTBYET O CIIOCOOHOCTH CAMOCTOSITENIEHO CTABUTH IPOOTIEMY H
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AITeJIbHOE
npuodpe-

TeHHEe 3HAHUH

CaMOCTOSITETIFHO C OMOPOH Ha ITOMOIIb PYKOBOIUTENS CTABUTH
po0OiIeMy ¥ HaXOAWTh IyTH €€ pereHus; IPOJeMOHCTPUPOBaHa

CITOCOOHOCTH MMPHOOpPETaTh HOBBIC 3HAHMS W/VIIH OCBAaUBAThH

HaXOJIUTh MYTH €€ PelIeHHsT; TPOJIEMOHCTPUPOBAHO CBOOOIHOE BIIJICHUE JIOTHYECKHUMHU
OTIepaIisIMI, HABBIKAMH KPUTHIECKOTO MBITIIIEHUS, yMEHHE CAMOCTOSITETHO MBICITHTE;

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

U peleHue HOBBIE CIIOCOOBI IEHCTBUH, NOCTUraTh OoJIee rIyOOKOro OCBaMBaTh HOBBIE CIIOCOOBI JEMCTBHUM, TOCTHTATh 0OJIee TITyOOKOTO TOHUMAHHS
npoodjem MOHUMAaHUS U3Y4E€HHOTO poOJIEMbI
3HaHue IIponeMOHCTpUPOBAHO TOHUMAHUE CONEP>KAHMSI BEIIOJITHEHHOM [IpomeMoHCTpHpPOBAaHO CBOOOIHOE BIAACHHE ITPEIMETOM IMPOCKTHOM ACATSIIEHOCTH.
npeaMeTa paboTsl. B paboTe 1 B 0TBeTax Ha BOMPOCHI TI0 COAEPKAHHIO OmmOKH OTCYTCTBYIOT

paboTBI OTCYTCTBYIOT TPyObI€ OITHOKH
Peryas- [IpoieMOHCTPUPOBAHBI HABBIKU OLPEIEIICHHS TEMbI 1 Pabora TiiaTensHO CIijlaHMpPOBaHA U MOCIIEI0BATENILHO Pealn30BaHa,
THBHBIE TIAHUPOBAHHS PAOOTEL. CBOEBPEMEHHO MPOiiIeHbI Bce HEOOXOIMMBIE ITAMbl 00CYKICHUS U
AelcTBUs Pabora noBeaeHa 10 KOHIIA U MPe/ICTaBlIeHa KOMUCCHUY; TPCACTABIICHHA.

HEKOTOPHIC STATIH BEIMOHATHCH TIOT KOHTPOMNEM H TIPH KoHTpoJsb 1 KoppeK1us OCyIIEeCTBISIIUCH CAMOCTOATEIBLHO

nojAepkke pykopoaurend. [Ipu 3ToMm nposBAsStOTCS

OTHEIbHBIE DJIEMEHTHI CAMOOLIEHKA U CAMOKOHTPOJIA

oOyuJaromierocs
Kommy- ITponeMOHCTpUPOBaHbI HABBIKK O()OPMIICHUS! TPOEKTHOM Tema sicHO ompezeneHa 1 nosicieHa. TekcT/coo0IIeHe XopoIo CTpyKTypHpoBaHbl. Bee
HUKAIUS paloThI U MOSCHUTEILHON 3aIMCKH, a TAKXKE [TOJTOTOBKU MBICITH BBIPAXKEHBI SICHO, JIOTUYHO, TTOCIIEI0BATEIFHO, ApTYMEHTHPOBAHHO.

HpOCTOfI MMPE3CHTAlNU. ABTOp OTBCYACT Ha BOIIPOCHI

Pabota/coobuieHre BBI3BIBACT MHTEPEC. ABTOP CBOOOIHO OTBEYAET Ha BOIIPOCHI
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