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IHosicHuTEeNLHAA 3aNIUCKA

Pabouass mporpamma 1o BHEYpOUHOM neATenbHOCTH «llepBpie marn B XumMum» 111 8-X KJIACCOB COCTAaBJEHA B
COOTBETCTBHUHM C TpeOoBaHUSIMU DeepalIbHOTO TOCYIAPCTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa 00IIero o0pa3oBaHuUs.
JlanHas mporpamMma SIBJSIETCS MPOTPaMMOM OOIIEHHTEIUICKTYaIbHOM HampaBlieHHOCTH. [IporpamMma mocTtpoeHa Ha
CJIEIYIOIIUX MPHUHIIMIIAX:
- IIpunyun nayunocmu (3HaHUSL OCHOBaHBI HA OOBEKTUBHBIX HAYUHBIX (PaKTax).
- Ilpunyun nocneoosamenvrHocmu u cucmemamuynocmu (00y4eHUE OT MPOCTOrO K CI0KHOMY, «OT HE3HAHUSI K 3HAHMIO, OT
HEYMEHHUS K YMEHUIO).
- IIpunyun naensionocmu (OCyIIECTBICHUE CBSI3U MEXKIY KOHKPETHBIM U aOCTPAKTHBIM).
- [Ipunyun ocmviciennocmu (IEPEHOC UMEIOIINUXCS 3HAHUM B HOBYIO CUTYAIUIO).
- [Ipunyun cosnamenvrHocmu u akmusHocmu (IPUMEHEHNE 3HaHUHN Ha MIPaKTUKE).

AKTYaJIbHOCTH IPOrpaMMbl 0OYCJIOBJIEHA TEM, UTO B YUEOHOM IJIaHE MpeaAMeETy « XUMHUsD OTBEJEHO BCEro 2 yaca B
HeJeno (8 Kiacc), 4To 1aeT BO3MOKHOCTh C(DOPMUPOBATH Y yUAIIMXCS UL 0a30BbIC 3HAHUS 110 peIMeETy. B Toxke BpeMs
BO3pacT §-ro Kjacca SIBISETCS Ba)KHBIM ISl MPO(ECCHOHATBHOIO CaMOONPEENICHUs HIKOJbHUKOB. B0O3MOXXHO, 4TO
MIPOCHYBIIUNCS UHTEPEC K XUMUU MOXKET MepepacTy B OyAyIlyto npodeccuto.

AKTYaJIbHOCTh JIAaHHOW TPOTpPaMMbl COCTOMT B M TOM, YTO OHA HE TOJBKO JA€T BOCIHUTAHHHUKAM MPAKTUYECKUE
YMEHUS U HAaBBIKH, (GOPMUPYET HAYAIbHBIN OIBIT TBOPUECKOU AESATENBHOCTH, HO U Pa3BUBAECT MHTEpEC 00ydarOIIerocs K
HKCIIEPUMEHTY, HayYHOMY MOMCKY, CIIOCOOCTBYET CaMOOINPEICICHUIO Yy4YalluXcsi, OCO3HAHHOMY BBIOOpY mpodeccui.

yan]_IHeCﬂ CMOT'YT Ha ITPAKTHUKC HUCIIOJIb30BaTh CBOU 3HAHUWA HAa YPOKAaX XUMHHU U B 6I>ITy.



I[enarornyeckasi 1ejJecO00Pa3HOCTh 3aKJIOYAETC B TOM, 4TO 0a30BbIii Kypc IIKOJBHOW MPOTPaMMBbI
OpeIyCMaTPUBAET IpaKTUYECKUEe pabOThl, HO HUX SBHO HEIOCTATOYHO, YTOOBI 3aMHTEPECOBAaTh Yy4YalIUXCi B
CaMOCTOSATEIILHOM MTPUOOPETEHNU TEOPETUYECKHUX 3HAHUI U TPAKTUYECKUX YMEHUH U HaBBIKOB. J[J151 3TOTO0 B KypC « XUMMUSL:
IPOCTO O CJIOKHOM» BKJIIOYEHBI HauOoJee SPKUE, HarsAHble, UHTPUTYIOLIUE SKCIIEPUMEHTHI, CIIOCOOHBIE YBIIEUb U
3aMHTEPECOBATH YYAIUXCS NIPAKTUYECKON HAYKOW XUMUEH.

B paMkax HalMoHaJIBHOTO NnpoekTa «O0pa3oBaHUE)» CO3IAHME LIEHTPA €CTECTBEHHO-HAYYHOM HampaBieHHOCTH «Touka
pOCTay» MO3BOJIMIIO BHEIPUTD B IPOrpaMMy HU(POBYIO TAOOPATOPHUIO U KAUECTBEHHO U3MEHUTH TPOLIECC O0YUEHUS XUMUHU.
KonuyecTBeHHBIE 3KCIEPUMEHTHI MO3BOJAT IMOJy4aTh JOCTOBEPHYIO HH(OPMALMIO O MPOTEKAaHUU TEX WM HMHBIX
XUMHUYECKUX IIPOLIECCax, O CBOMCTBaX BenlecTB. Ha 0CHOBE MOIy4eHHBIX SKCIIEPUMEHTAIBHBIX IAHHBIX 00y4aeMbl€ CMOTYT

CaMOCTOATCIIbHO AOCJIaTb BBIBOJBI, 0606H13TI: pe3yiibTaThbl, BBIABJIATHL 3aKOHOMCPHOCTH, YTO OIHO3HAYHO 6YII€T

CIOCOOCTBOBATH MOBBIIICHUIO MOTUBAIIUU 00YUYEHUS IKOJIHHUKOB.

eas nmporpamMmmei:

dopMHUpOBaHUE Y Yy4YaIIUXCS HAy4YHBIX MPEACTABICHUNA O XHUMHHM B TOBCEIHEBHOM >KM3HM YeEJIOBEKa uepe3
poOyX JeHUe UHTEpeca U pa3BUTHE MPO(PECCHOHATBHBIX CKJIOHHOCTEHN K MPEIMETY XUMHUS.

3agaum:

Oopa3oBareiibHbIE:

® paCIIUPUTH KPYro30p yUallUXCcs O MUPE BEILIECTB;

® ICIOJIb30BaTh TEOPETUUYECKUE 3HAHUS IO XUMUU HA MIPAKTHUKE;

® 00Yy4YUTh TEXHHUKE OE30TACHOCTHU MPH BHITIOJTHEHUN XUMHUYECKUX PEAKIIHA;

e chopmupoBaTh HaBLIKH BBITIOJHEHHS ITPOEKTOB ¢ ucrnoab3oBanuem KT u IU@PPOBOTO 000 JOBAHUA,
M



® BBISIBUTH TBOPUYECKH OJAPEHHBIX O0YYAIOUINXCSA U TIOMOYb UM TPOSIBUTH CeOsl.
Pa3BuBarwimue:

® Croco0OCTBOBATh PA3BUTHUIO TBOPUECKUX CIIOCOOHOCTEN 00yHarOIINXCS;

e (dopmupoBats UKT-koMIIETEHTOCTH;
BocnuraresnbHble:

® BOCHHUTATh CAMOCTOSITEIBHOCTh P BBINIOJIHEHUU PAOOTHI;

® BOCHHUTATh YYBCTBO B3aMMOIIOMOIIIH, KOJJIEKTUBU3MA, yMEHUE pabOTaTh B KOMaH/1€; BOCIHUTATH

YyBCTBO JINYHOW OTBETCTBEHHOCTH.

CBs3b cofepsKaHMs NPOrPaMMbI BHEYPOYHOH AeSITEILHOCTH ¢ Y4eOHBIMH NPeIMETaMuU:

Kypc BHeypouHOH JesATENbHOCTH HAEHMHO M COJAEP)KATENbHO CBsI3aH C 0a30BbIM KYypCOM XHMHHM U I03BOJISIET
NOJJIEP>KUBATh B3aUMOCBSA3 TEOPUHU U MPAKTUKH, (POPMHUPYET YCTOMUUBYIO MOTPEOHOCTh MPUMEHSATD MMOJTYUYEHHbIE 3HAHUS U
HABBIKH B IIOBCEIHEBHOMN KU3HU.

[Iporpamma mocTpoeHa Ha OCHOBE MeKIPeAMETHOH HMHTerpauvu ¢ (QU3MKOH, MaTeMaTHKOH, OMOJNOrHell W JpyrumMu
€CTECTBEHHO-HAYYHBIMU TPEAMETAMHU.

OcobGeHHocTH peajM3alui MPOrpaMMbI:

Bo3spact o0yuaromuxcs:

[Iporpamma opreHTHpOBaHA HA BOCIIMTAHHUKOB B Bo3pacte 14-15 net 6e3 cnernuanbHON MOATOTOBKHY.

DopMBbI 3aHATHH:

B 00pa3oBaTenbHOM IPOLECCE UCTIONB3YIOTCS Pa3IndHble (POPMBI IPOBEACHUS 3aHATHS:



eOeceIbl;

® JICKIUU;

® CECMUHApBHI;

® [IPAKTUYECKOE 3aHATHUE;

® XUMUYECKUM 3KCIIEPUMEHT;

epaboTa HA KOMIIBIOTEPE;

®3KCKYPCHUH;

® BLITIOJIHEHUE U 3aIIUTA MPOEKTOB.
Pe:xxum npoBenenusi: 34 vaca B roj - 1 pa3 B Heento. Bee 3aHsATHA 110 BHEYPOUHOM JAESITEIBHOCTH IPOBOISITCS TIOCIIE BCEX
YPOKOB OCHOBHOTO PacIUCaHusl, MPOJIOJKUATEIBHOCTh COOTBETCTBYET pekomeHaanusam CanlluH, 1. €. 40 muHyT.
MecTo npoBeaeHusi: 3aHATHUS TPOBOJATCS B yueOHOM kabuHere xumun MAOY COII Ne 1 r. Canexapg.
3n0opoBbecOeperaroinias opraHu3alus 00pa3oBaTENIbHOIO MpolLecca MpeanoiaraeT HCHojb30BaHME (GOpM M METOIOB
oOy4eHHs, aIeKBaTHBIX BO3PACTHBIM BO3MOKHOCTSM IIKOJbHUKA: TIPAKTUYECKUE PAOOTHI, SKCIIEPUMEHTHI U O€CeIbI.

Buabl nesiTe/ILHOCTH: TIPpEycMOTpeHBI TeopeTnueckue (204.) u mpaktuyeckue 3aHsatus (144.).

IlnanupyemMbie pe3ybLTATHI OCBOCHUS 00VYAIONIMMUCS NPOrpaMMbI (BHEYYEOHO) BHEYPOUYHOU NeATEIHLHOCTH




JInuHOCTHBIE pe3yJIbTAThI:
- 0CO3HaBaTh €AMHCTBO U LIEIOCTHOCTh OKPY’KAIOIIET0 MUPA, BO3MOKHOCTH €0 M03HABAEMOCTH U O0BICHUMOCTH Ha
OCHOBE JOCTHKEHUN HAYKH;
- IOCTETICHHO BBICTpPanBaTh COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHHUE: OCO3HAaBaTh MOTPEOHOCTh M TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YHUCJIE U B paMKaX CaMOCTOSITEJIbHOM JEeSTEIbHOCTH BHE IIKOJIBL;
- OLICHUBATD KU3HECHHBIC CUTYAIIUU C TOUYKH 3PEHUS O€30MacHOr0 00pa3a >KU3HH U COXPAHEHUS 310POBbS;
- OLICHUBATh 3KOJOTUUYECKUM PUCK B3aMMOOTHOIICHUN YeJIOBEKa U PUPOIBL.
- GOopMHUPOBATH SKOJOTHUECKOE MBIIIJICHHE: YMEHNE OIICHUBATh CBOIO JACSATEIBHOCTD M MOCTYIKHU APYTUX JIOACH C TOUKU
3pEHUs] COXPaHEHUS OKPYKAIOIICH Cpe/Ibl - TapaHTa KU3HU U OJaronoiy4yus JIoAen Ha 3eMIie.
MeTtanpeaMeTHbIMH pe3yJIbTaTaMU U3yUeHUs Kypca «XHUMHUSL: IPOCTO O CIOKHOM» SIBIsSIETCS (POpMHpOBaHHE
YHUBEpCaIbHbIX yueOHBIX AeiicTBul (YVY /).
PeryasituBubie YY/:
- CaMOCTOSITEJIbHO OOHAPYKUBaTh U (HOPMYJIUPOBATH YUEOHYIO POOJIEMY, OTIPEEIATh 11eJIb Y4EOHOU AeSTEIbHOCTH;
- BBIIBUTATh BEPCHUU PEIICHUs IPOOIEMbI, 0CO3HABATh KOHEUHBIN pe3yiIbTaT, BEIOUPATh U3 MPEJI0KEHHBIX U UCKATh
CaMOCTOSITENIbHO CPEACTBA JOCTUKEHUS LIETH;
- OCYIIECTBJIATH IIeJieNoNiaraHre, BKII04Yas MOCTAHOBKY HOBBIX IIeNiei, TIpeoOpa3oBaHue MPAKTUYECKON 3a/1a4H B
MMO3HABATEIIbHYIO;

- COCTaBIIATh (MHANBUAYATLHO WIIA B TPYIINE) TUTAH PEIICHUS! TPOOIEMBI;
- paboTas 1o TIaHy, CBepsATh CBOM JEHCTBUS C LIETBIO U, P HEOOXOAUMOCTH, UCIIPABIIATH OIUOKHA CaMOCTOSITENILHO;

- YYHUTBIBATDH PA3HBIC MHCHUA U CTPCMUTLCA K KOOPAWNHAIIUN PA3JIMIHBIX HO3HHHﬁ B COTPYAHUYCCTBC,



- B IAJIOTEe C YYUTEJIEM COBEPIIIEHCTBOBATH CAMOCTOSITEIPHO BEIPAOOTAHHBIE KPUTEPUHU OTICHKH.
ITo3naBareabHbie YY/I:
- aHAJIM3MPOBaTh, CPABHUBATH, KJIacCU(DUIIMPOBATH U 000011aTh (PAKTHI U SBJICHHS. BBISBIATS TPUYHUHBI U CIICICTBUS
IPOCTHIX SIBJICHUM.
- OCYIIECTBJISATH CPABHEHHE, KIIACCU(PUKAIINIO, CAMOCTOSTEILHO BHIOMpAasi OCHOBAHMS U KPUTEPUHU ISl YKa3aHHBIX
JIOTUYECKUX ONIEPALIHA;
- CTPOUTD JIOTUYECKOE PACCY>KJEHUE, BKIIIOUAOIIEE YCTAHOBICHUE PUINHHO-CIICJICTBEHHBIX CBSI3EH.
- C03/1aBaTh CXEMATHYCCKHE MOJICIIN C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTA.
- COCTABJIATH TE3WCHI, PA3TMYHBIE BUBI IJIAHOB (MIPOCTHIX, CIOKHBIX U T.I1.).
- npeoOpa3oBbIBATH HHGOPMAIIMIO U3 OJHOTO BHUIA B IPYroil (Ta0IUIy B TEKCT U TIp.).
- YMeTb OTIPE/EIATh BO3MOKHBIC HCTOYHHKH HEOOXOIMMBIX CBEJCHUH, IPON3BOIUTH ITOMCK HH(POpMAIINH,
aHAJIM3UPOBATh U OLIEHUBATh €€ TOCTOBEPHOCTD.
- 000011aTh MOHATHS - OCYIIECTBIISATH JOTHUYECKYIO OTIEPAIIMIO TIEpeXoa OT MOHITHI C MEHBIITMM 00BEMOM TOHSTHSIM C
0O0IBIINM 00BEMOM;
- CTPOUTD JIOTUYECKUE PACCYKEHUS, BKIIFOUAIOIINE YCTAHOBJICHUE TPUUMHHO-CIICICTBEHHBIX CBSI3CH.
- OOBSCHATH SIBJICHMS, TPOIECCHI, CBS3M M OTHOIICHHS, BBISBISEMBIC B XOJI€ HCCJCIOBAHMS, OCYIICCTBISTH BHIOOD
HanbOosee 2 (PEeKTUBHBIX CTTOCOOOB PEIICHUS 3a7]a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBH.
KommynukaTuBubie YY1
- yMmeTh (hopMyIHpoBaTh COOCTBEHHOE MHEHHE W IO3WIIMIO, apTYMEHTHPOBAaTh €€ M KOOPAMHUPOBATH €€ C TO3UIUH

MapTHEPOB B COTPYAHUYECTBE TIPU BHIPAOOTKE OOIIETO PelIeHUsI B COBMECTHOM JCSITEIIBHOCTH;



- oToOpa)kaTh B PeUH COJECP>KaHUE COBEPIIAEMBIX AEHCTBHI, KaK B (JOpME TPOMKON COLIMATM3UPOBAHHOMN peun, TaK U B
(dopMe BHYTpEeHHEN peun;
- YMETb apTyMEHTHPOBATh CBOIO TOUKY 3PEHUS;
- YMETh OCYILECTBIATh B3aUMHBIM KOHTPOJIb U OKa3bIBaTh B COTPYJHUUECTBE HEOOXOAMMYIO B3aUMOIIOMOIIIb;
- yMeTbh paboTaTh B IPyNIIE - YCTAHABIMBATh paboune OTHOIIEHUS, 3PPEKTUBHO COTPYAHUUYATH U CIIOCOOCTBOBATh
IIPOAYKTUBHOU KOOTIEPALUH.
IIpeameTHBIMH pe3yabTaTaMM U3yYEHUs IIPEAMETA ABIIAIOTCS CIECAYIOINE YMEHUS:
- OCO3HAHHE POJIU BEILECTB;
- ONPEIEIATH POJIb PA3IUYHBIX BEIIECTB B IPUPOJAE U TEXHUKE;
- O0OBACHATDH POJIb BEIIECTB B UX KPYTOBOPOTE;
- PacCMOTPEHHE XUMUYECKUX IPOLIECCOB;
- ICII0JIb30BaTh 3HAHUS XUMUH NIPU COOJIIOIEHUH TPAaBUJI UCTIOIb30BaHMsI ObITOBBIX XMMUUYECKUX MPENapaToB;
— pa3in4arh onacHble U Oe30nacHbIC BELIECTBA,
- TPUBOAUTH MPUMEPHI XUMUYECKHUX MTPOLECCOB B IPUPOJE;
-HaxOJUTh YEPThl, CBUIECTEILCTBYIONIME 00 OOIIMX MPU3HAKAX XUMUYECKUX MIPOLECCOB U UX Pa3IUUUAX;
- HCMOJB30BAHME XUMUYECKUX 3HAHUU B OBITY;
- 0OBACHATH 3HAUEHHE BEILIECTB B )KU3HU U XO3SHCTBE UEJIOBEKA;
- O0OBACHATH MUP C TOUKH 3PEHUST XUMUU;

- ¢dopmupoBaTh MpeacTaBICHUs 0 OyAyIIeM NpodeccuoHaILHOM BEIOODE.



Kpome Toro, 3anstus npusBaHbl NPOOYIUTh y yUYaIIMXCS MUHTEPEC K XMMHUECKON HayKe, CTUMYJIMpPOBATh AajbHEHIIIEe
U3Y4YCHUE XUMUU. XUMUYECKUE 3HaHUsI, COOPMUPOBAHHBIC HA 3aHATUAX, MHPOPMAIIMOHHAS KYJIbTypa y4alluxcs, MOTYT
OBITH MCTOIB30BAHBI UMU JIJISl PACKPBITHS PA3IMUHBIX MPOSBICHUHA CBSI3U XUMUU C JKU3HBIO.
OcHoBaHuMeM /ISl BblJeJIeHUsI TpPeOOBaHMiIi K  yYPOBHK) MNOATOTOBKHM OOYyYaroUIMXCsl BBICTYNAE€T OCHOBHas
oOpazoBarenbHas nporpamma ['BOY COIL Nel r. Hedreropcka.

Cnoco0bl onpenesieHus1 pe3yJIbTATUBHOCTH:
- Hauanvnwviii konmpons (cenmadpy) B BUJIE BU3yaTbHOTO HAOJIO/IEHUS Me/larora 3a COOII0IEHUEM BOCIIUTAHHUKAMU
TEXHUKH 0€30I1aCHOCTH, MIOBEICHUEM MPU padOTE C MOCIEAYIOIHUM 00CYKIECHUEM;
- Texkywuit Konmpoap (6 meuenue éceco yueOH020 200a) B BUJIC BU3YAIIbHOTO HAOJIOJICHUS TeJarora 3a Mmporeccom
BBITIOJIHEHUSI YYAITUMUCS MPAKTUUYECKUX padOT, MPOEKTOB, MHAUBUIYAIbHBIX 3aJJaHUM, ydacTus B MPEAMETHON Helele
€CTECTBO3HAHMSI;
- Ilpomerxncymounwlit Konmpoavb (memamuyecKkuii) B BUJAE MPEIMETHON JUATHOCTUKH 3HAHUS JE€ThbMH ITPOUICHHBIX
TEM;
- Hmoczoevlii konmpoay (maii) B BUJE WU3YUYEHUS M aHAIM3a MPOAYKTOB TpyJa ydalluxcs (IIPOEKTOB; COOOIIEHUH,
pedepaToB), mpoiiecca Opranu3aIuu padoThl HAJ MPOAYKTOM U JUHAMUKH JIMYHOCTHBIX N3MEHEHUM.
®opMbl y4éTa 3HAHUM, YMECHHUI IPU PeaTu3auiy NPOorpamMmabl.
- Ompoc;
- O6cyxeHue;
- CamocTosiTenbHas pabora;

- TectupoBanue;



- [Ipe3eHTanus u 3ammTa TBOPUYECKOW pabOTHI (IPOEKTHI U JIp.).
B koHI11e yuyeO6HOro rojia 00y4arouuics JOJMKEH BbITOIHUTD U 3alIUTUTh TPOEKT.

(Mpuaoxenue 1. «Onucanue GpopMbl MOABETCHHS HTOTOBY).

TemMaTnuecKnl NJaH NPOrpaMMbl BHEYPOYHOH TeATEILHOCTH K XHUMHHA: MPOCTO O CJOKHOM)

Ne HaszBanue pasgena Tema 3aHATHA Bcero Teonust IIpak- [Ucnoab3yemoe
n/n 4acoB P THKA (000pyA0BaHHE
Pa3gea 1. BsoaHoe 3anaTue. 1
BBenenue. (24.)
1 2
MecTO XMMUH B €CTECTBO3HAHUU 1
Paszpnen 2. BemectBa. Ilpuemsbl oOpamieHust ¢ 1

JKCIepUMEHTAJIbHbIE | BELIECTBAMH.

0CHOBBI XuMUH. (84.) [TIpapuna GesonacHoii paGoTHl mpH 1

MIPOBEICHUH PKCTICpUMEHTA. TeXHHKA
71a00paTOPHBIX PadOT.

HarpesarenbHbie mpuOOPHI. 8
2
YucTtele BemecTa, 0c000 YHUCTHIE 1  [datuuk

BemiectBa. [Ipumecu. Cmecu. PIIECKTPOIPOBOTHOCTH,
1 poBoit
MUKPOCKOTI

MeTonasl MMO3HAHUS B 1

€CTECTBO3HAHHU.
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Bopna. PactBopsl. Mopckas u npecHas
BOJIa. bromornueckne KuIKOCTH

JlaTunk TemnepaTypbl
[JJATUHOBBIN

MaccoBas A0JIA paCTBOPCHHOT'O
BCIICCTBA, NI IIPOLICHTHAA
KOHIOCHTpANA BCIUICCTBA B paCTBOPC

JlaTynK ONTHUYECKOMN
[JIOTHOCTH

HachllieHHble W MEpECHILIECHHbBIE
pPacTBOPBL.

[{udposoit

MUKPOCKOIT

Pasznea 3.
3HAKOMHUMCSI ¢ MHUPOM

MoaenupoBaHue

HAHOYACTHIL
(8u.)

Ctpoenue Beniecta. Pazmepsl
vacTul. HanogyacTunbl

KommonaHaple CHCTEMBI: ITOYBA, IJIMHA,
[IPUPOIHBIE BOJIBI, BO3YX JIbIM,
MUHEpaJIbl, XJ1e0, MOJIOKO, MacJIo,
KpOBb...KOJIJIOUIHbIC U UICTUHHBIE
PacTBOPBI

MeTO)I]'::I H CpCACTBA OMIIMPUUCCKOT'O
MCCICAOBAaHUA

Kak creneHb M3MEIbYEeHHOCTH BIIUSICT
Ha OOIIYIO TUTIOIIAb
CONPUKACAIONINXCS YACTHII

HaHooOBbeKThl U 00YCIOBICHHOCTh UX|
VHUKAJTbHBIX CBOMCTB PE3KUM|
VBEJIMYCHUEM TUIOMIAAN TTOBEPXHOCTH|
JaCTHI]

Pa3nea 4.

Mon. Bosronka iiona. Mox u3 anreku
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XMMUA HA cTpaxe
310poBbsi. (64.)

«Maprannoska». [lepmanranar kanus

ITepexuce Bomopoaa. CrolicTBa u
MPUMEHECHHUE TIEPOKCUIA BOJIOpOAA

ATIXP

AleTUIICATTUIINIIOBAs KUCIIOTA.
ACKOpOMHOBAsI KUCIIOTA

[TpuGop nms
MOJTy4eHUST BOJIOPOA

«3eseHKay Win OpUUTHaHTOBBIN
3EJICHBIN

«MBLI0 4yIeCHOE

Jlatunk pH

Pa3nen 5.
XUMUA MTUIHA

(54.)

Caxap, KpaxMaJi, LEJUTF0I03a —
[POJICTBEHHUKHU TITFOKO3bI

AJFOMUHUIN: BETUKHUI U Y>KaCHBII

3) YKCyCHasl KUCIO0Ta Jlatuuk pH, matunk
PIIEKTPONPOBOJHOCTH
«CoreHnas Haila )KU3Hb»
Bpen HuTpatoB: Mu} WK MpaBaa JlaTumk
AIEKTPONPOBOIHOCTH
Pa3ne 6. 1. Dman evibopa memvi, nocmanoxu
Padora Han yenu, 3a0a4 UCCcie008anusl .
MPOEKTAMM. 2. Dman 8v108UMNCEHUSL 2UNOMESDL.
11 (54.) 3. Oman NAAHUPOBAHUSL nymu
00CMUMNCEHUS yerneil

uccie008amenbCKux (NpoeKmHulx)
pabom u 6vloopa HeobXoOUMO20

UHCMPYMEHMAPUAL.
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4. Oman  npogedenus  yuebHO2O
uccnedo8anus (npoexmuoul
pabomvl) C  NPOMENCYMOUHBLM| 1
KOHMPOJIeM 3a X000M 8bINOJIHEHUS]
U Koppexyueti pe3y1bmamos.

5. Oman oopmnenus,
npeocmasienus (3awumot) 1
nPOOYKmMa npoexmuou pabomol
NTOI'O: 34 18 16

Coaep:kaHmue Kypca

HHCTpYKTa)K II0 TEXHUKE 0€30ITaCHOCTH IIPOBOAUTCA HAa KAXKIAOM 3aHATHH IICPC ITPOBCACHNUCM 3KCIICPUMCHTA.

2. BBenenue
2.1 Beoonoe 3anamue. 3HaKOMCTBO YUalIUXCs ¢ HOBBIM YYCOHBIM KyPCOM BO BHEYPOUHOMU JIEATECIIBHOCTH.
2.2 Mecmo xumuu 6 ecmecmeo3nanuu. 3apOXJICHHEC XUMUU KaKk Hayku. CBsi3b XMMHUHU C TPAKTHYCCKON >KU3HBIO
yeJIoBeKa.
Ipaxmuuecxas uacmeo.

Co31aHue MO3HABATENILHBIX KPOCCBOP/IOB U APYTMX UHTEPAKTHBHBIX yIpakHeHM Ha LearningAps.org wim MyTest.

3. 3KCHepI/IMeHTaJILHLIe OCHOBbI XUMHUH

3.1 Bewecmea. Ilpuemst oopawenusn c eeuyecmeamu.
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W3ydyenne mnpaBusl TEXHUKH O€30MACHOCTH, MPEAYNPEKTAIONIMX M  3allpellalolux 3HakoB. llepBas momorib.
[IpoTuBOMOXKApHBIE CPEICTBA 3AITUTHI.
3HaKOMCTBO C BELIECTBaMH, BCTPEUAIOIIMMUCS B OBITY: HloJ{HAs HACTOIKa, Me/lb, AIFOMUHUMN, COJIb, MUIIEBAs COAa,
JUMOHHAsI KUCJIOTa, YKCYyCHasi KUCIOTa, BOJA, MEIHbINH Kynopoc. OTin4yne BElecTB Mo (U3MYECKUM CBONCTBaM:
arperaTHO€ COCTOSIHME, LIBET, 3amax, BKYC, pacTBOpuMocTbh. [IpaBuiia xpaHeHHs BelIeCTB B JabopaTopuu.
TOKCMYHOCTH BELIECTB IS KUBBIX OPraHU3MOB ONPENEISIETCS MX XHUMHYECKUMHU CBOMCTBAMH, UX CIHOCOOHOCTBIO
BCTYIaTh B XUMHUYECKUE peakuuu. [IposBiieHNsI TOKCUYHBIX BEIIECTB Y UEJIOBEKA: XUMHUUECKUH OXOT, pa3ApaKeHHne
CJIIM3UCTBIX O0O0JIOYEK, KaTap AbIXaTEIbHBIX IyTEH, aJUIEPrUYeCKUE PEaKUu, OCTPhIE JIEPMATUThI, KaHLIEPOT€HHOE
JEUCTBUE, MOPAXEHUS OPraHOB, BO3MOXHOCTb JIETAJIbHBIX HCXOAOB. [IpaBuna orOopa BemiecTB (TBEpAbIE,
OpOLIKOOOpa3HbIe, )KUJKHUE, BOJHBIE PACTBOPHI, 0CO00€ BHUMaHUE — paboTa TOJIBKO ¢ MAJILIMU 00bEMaMH BEILIECTB).
Tecm Ha ocHOBe 3aganuii U3 oTkpbiToro 6anka ®UIIN (pazaen «MeToibl TO3HAHUS)

3.2 Ilpasuna 6e3onacnoit pabomul npu nposedenuu Ixcnepumenma. Texnuka nabopamophnuix padom.
3HAKOMCTBO C JIaOOpaTOpPHBIM OOOpPYAOBaHUEM: CTEKJSIHHAs TMOCyaa (XMMUYECKHE CTaKaHbl, KOJIObI, BOPOHKH,
JIENIUTENIbHBIE BOPOHKU, MEpHAasl MOCYy/Aa), BEChl, IITATUBbI JJIsl MPOOMPOK M MpUOOPOB, HArpeBaTeNbHbIN Npudop-
cupToBKa, ¢apdopoBas nocyna (BeImapuBaTeIbHbIC YAIIKH, TUTTU, CTYIIKH, IITATEIN) U JP.
be3onacHas pabota co cTekioM, NpoOKaMu (JAEMOHCTpalusi pe3Kd CTEKISHHBIX TPYOOK, MX HarpeBaHus s
M3MEHCHHS (DOPMBI).
IIpaxkmuueckas uacme.
CoOopka npubopa aist nmosydeHus: ra3oB. [IpoBepka Ha repMEeTUYHOCTh. 3aKpEIUIEHWE €ro Ha ITaTuBe. PHCYyHOK

npubopa npu nomoiu tpadapera.
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3.3 Hazpeeamenvnvie npuodopul.
CnuproBka. ['azoBas ropenka. [Inutka. Boasnas 6ans. HaznaueHnue HarpeBaTelibHbIX PUOOPOB.
N3yuyeHue CnupTOBKHU: COCTaBHBIE YACTH U UX (DYHKIIHS.
["oprouee TOMIMBO JUIsi CHUPTOBOK: ATUJIOBBIA cUpPT. OCOOCHHOCTH PEaKIMy TOPEHUs: BBIJEICHUE TEIJa U CBETA.
Cyxoe roprouee
[IpaBuna HarpeBaHusi MPOOUPOK C BOJHBIMH pPACTBOpaMH (MPEIBAPUTEIBHBIA TMPOTPEB BCEH IMOBEPXHOCTH,
00s13aTeIbHBINA HAKJIOH IPOOUPKHU, OTBEPCTHE TPOOUPKHU «OT ce0s», 3aKpeIICHUE AeprKaTENs MPOOUPKH).
Ucnonb3oBanue TUreH pu NpoKaIuBaHUM BelllecTB. HazHaueHune onepanuu npoKaIuBaHUs.
IIpakmuueckas uacmo.
N3ydenne mamenu. PUCYHOK muiaMeHu.
CoOopka mpubopa AJisi BbIMapUBaHUs COJIM (KOJBIIO HA IITATUB, BhIIIApUBATEIbHAS Yalllka, BOJHBIM PacTBOP COJIH,
cnupToBKa). PucyHok npubopa mpu momoru tpadapera.

3.4 Yucmote sewecmea, ocooo uucmote eemecmea. Ipumecu. Cmecu. CriocoObl OUYNCTKH BEIIECTB OT MPHUMECEH U
paznenenus cMmeceil. GunbrpoBanue. [leperonka. Kpucraumsanus. Paznenenue ¢ moMoIibo MarauTa, JeJIuTelIbHON
BOPOHKH
IIpakmuueckas uacme.
| BapuaHT: cMech PEUHOI0 MEeCKa U caxapa.

2 BapuaHT: CMECh PEYHOT'0 MECKa U OBAPEHHOM COJIU.
CocraBuTh CcXxeMmy MOCIEAOBATENIBHOCTU olepanuil (pacTBopeHue, (uiabTpoBaHHe, BbinapuBaHue). CpaBHUTH U

o0CyIUTh pe3ynbTaThl JABYX BapwaHToB. OOpaTuTh BHUMAaHHE HAa CMECh caxapa U Tecka (y HEKOTOPBIX YalllKH
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MOKPBUTMCh KOPUYHEBON MAaccoOil), Ha BaXXKHOCTb YCIIOBHM MPOBEAEHUS SKCIEPUMEHTA, B JIaHHOM Ciy4yae Ha
CBOEBPEMEHHOE IPEKPAILEHUE HarpeBa.

3.5 Memoowl no3nanus ¢ ecmecmeo3nanuu.
Habmonenue. DxcniepuMenT. MoenupoBaHue.
VYcnoBus npoBefeHNsI HAOMIOAEHNS KaK OCHOBHOI'O METO/Ia MO3HaHUsA. MBICIUTEIbHBIA U peabHbIN SKCIIEPUMEHT.
VYHuBepcaabHble 3HaHUS YEJIOBEUECTBA HA OCHOBE HAOM0AeHNA. PU3HUECKUE U XUMUYECKUE SIBJICHUS.
IIpaxmuueckas wacmo.
BbpoyHOBCcKOe nBHKEHHE TOJI MHUKpockonoMm. OOHapyKeHHE XMpa B CEMEHax MOJcoJiHeyHuKa. OOHapyxeHue
Kpaxmaia B kapTodene. OOHapyKeHHE YIIIEKUCIIOro ra3a B BbIAbIXaeMOM Bo3ayxe. JloOaBieHue IMMOHHON KUCIOThI

B yail. OpopmiieHue padoThl.

Ha3Banue onbiTa Kak BrImostHsn Yrto HabOmrogaIun

OO6paTuTh BHUMAaHHE Ha MPAKTAYECKUE 3aJaHUs MPOILILIX 3aHATHH. AKIEHTHUPOBATh, YTO METOJ HAONIOJASCHUS —
OCHOBHOM METO/I ITO3HAHMS.

3.6 Booa. Pacmeopvl. Mopckasa u npecnas 60oda. buonozuueckue scuokocmu: KpoBb, duMda, KICTOYHBIN COK.
DKOJIOTHYECKHE MPOOJIEMbI BOJBI. DJIEKTPOINPOBOJHOCTh KaK CBOMCTBO PAacTBOPOB JJICKTPOJHMTOB (IIpaBHIIA
0€30MacHOCTH C 3JIEKTPONPUOOpaMu).

Hpakmuqecmlﬂ yacmeo.
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Onpez[eneHHe C IIOMOIIBIO JJICKTPOIIPOBOAHOCTH PACTBOPOB: B KAKOM XHMHYCCKOM CTAKAHC HaAXOAUTCIA
AUCTUILIMPOBAHHAA BOAA. I[aHI)I TPpH pacTBOpPA: paCTBOp HOBapeHHOﬁ COJIA, paCTBOP Caxapa, AMCTUIINIIMPOBAHHAA BOJA.

Odopmienne padoTHI.

Hasanue pactBopa Uto nabmromaeM (3aropaercsl JamIlOuKa

WJIU HET)

Kak pacno3nars: B KakoM CTakaHe — JUCTUIUIMPOBaHHAs BOJIA U pacTBOp caxapa. [[oJKHBI MPeaJIoKUTh JIBa criocoa:
OpPraHOJENTUYECKUI U BbIITAPUBAHUE.
[IpoekT «M3roroBiaeHne caMoIeIbHOr0 IprOOpa 71l UCCIEI0BAHUA 3JIEKTPOIPOBOIHOCTH PACTBOPOBY

3.7 Maccosas 0013 pacmeopeHHO20 euyecmea, Uil nPOUEeHMHAA KOHUEHMPAYUA 6euiecmed 6 pacmaeope.
B3pemmBanue. PaznoBecsl. HaBecka. MepHas mocyaa (MepHbI€ CTaKaHbl, KOJIObI, IUITUHIIPHI).
IIpaxmuueckas yacmeo.
[IpuroroBienue pacTBOPOB ITOBAPEHHOM COJIM 3aJaHHOW KOHLICHTPALIUH.
[IpuroroBieHue MMITy4Yero HANMUTKA U3 MUILIEBOW COJbI, TUMOHHOM KHUCIIOTHI, caxapa U aCKOPOMHOBOW KHCIOTHI:
KaXk1ast rpymna onpeeseT KOJIUMYECTBO BEIIECTB Ha CBOE yeMOTpeHue. CpaBHEHHE U 00CYXAEHHUE IPUTOTOBICHHBIX
HallMTKOB C T.3p. BKyca, (ukcanmuu HaOMOMaeMbix S(PQPEKTOB, pacyeTOB WM BBIMOJHEHUS «HA TJA30K»,
AKCIIEPUMEHTAIILHOMN KYJIbTYPBHI.

3.8 Hacviuwennwle u nepecvlujeHnbvle pacmeopul.
Memoouka svipawguganun kpucmannos. Monokpucrai. Kpucrammmyeckue npy3bl. UTO TaKOe «3aTpaBKay.

JleMOHCTpalLys MEPECHIIEHHOIO pacTBOPA aleTaTa HaTpHsl.
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IIpaxmuuecxas yacmeo.
[IpuroToBneHnuE HACBHIICHHBIX M TIEPECHIINIEHHBIX pacTBOPOB. lIpUroTOBIIEHHE BOOHBIX PACTBOPOB MEIHOTO
KyIlopoca, XJIOpuJa HaTpHsi, caxapo3bl JJI1 BhIpAIIMBAHUS KPUCTAJUIOB. BhIpaliuBaHue KPUCTAIJIOB U3 PacTBOpA
KAMEHHOM COJIM U MOAUPOBAHHOM COJIA: €CTh JIM pa3HuIa. [louemy il BeIpallMBaHUs KPUCTANIOB KAMEHHAs COJIb
Jydiie, 4eM noaupoBaHHas. [loaydeHne OKpaleHHBIX KPUCTAIIIIOB COJIM C UCIIOJIb30BAaHUEM ITUILIEBBIX KPACUTEIIECH.
BripaiuBanue KpuCTaJLIOB METHOTO KyIIOPOCa U3 BOJHO-CIIUPTOBBIX PACTBOPOB.
4. 3HaKOMHMMCS ¢ MUPOM HAHOYACTHIL

4.1 Mooenupoeanue. Mopaenu B ecTeCTBO3HaHUU (T100yC, KapThl, (PU3MUECKHE MOJENH, OUOJOTUYECKUE MYJISKU,
KpUCTAJUIMYECKUE pelIeTK ). Moaean aTOMOB U MOJIEKYJI B XUMUMU.
lIpaxmuueckas yacmeo.
N3rotoBiienre Moenei MoJIeKyJl U3 NOAPYYHBIX cpeACcTB. PaboTa BOOOpakeHUsI.

4.2 Cmpoenue eewjecmea. Pazmepot wacmuy. Hanouacmuyut.
llpoexmnas 3a0aua Ne 1. Kak y3HaTh IpUMEpHBIE pa3Mepbl BATAMUHHOTO Jpaxke «YHAEBUT», «PeBUTY, yTaKOBKU
KOTOPBIX PACIIOJIOKEHBI Y BAC HA CTOJAX, HE OTKPhIBasi OaHOUCK.
IIpoexmuas 3a0aua Ne 2. Y Bac Ha cToJIax HaXOASITCSI MEPHBIM ITUIUHAP, KOJI0A C BOJOM, BECHI PHIYAXKHOTO THUIIA C
HabopoMm paszHoBecoB. [IpemyioxuTe crnocoObl ONpeAeNeHns] pa3MepoB MOJIEKYJ BOJAbl (MPAKTUYECKUH MU
TEOPETUUYECKHUI).
Bonpoc: OtHOCUTCS T MOJIeKyJ1a BOIbI K HaHOYacTHiam? [loueMy BUPYChI Ha3bIBAlOT HAHOPOOOTAMU?

4.3 Konnouonsie cucmemvl: nouea, 2iuna, nPpupooHvie 600bl, 6030yX OblM, MUHEPAIbl, X1€0, MOI0KO, MAC/0,

Kpoes...Konnouonsie u ucmunnwie pacmeopul. Ontuieckue cBoictsa: «3hdext Tunmansy», «IBICHUE UCKPSIIUXCS
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cnoeB». KomnonaHele yacTulbl U UX pa3sMmepbl. Ixcnepumenmanvras 3a0aya Ne [. Ha ctonax: nazepHas ykaska u
Ja3epHbIN POHAPUK C KPACHBIM JIy4OM, JBa XMMUYECKUX CTaKaHa: B OJIHOM 3aBapE€HHBIN MAKETUK yas, B JPYroM —
yrcrasg Bojaa. Ilpomycture nyd nasepHoro QoHapuka uepe3 cTakaHbl. B kakom crakaHe, MO-BallleMy MHEHHUIO,
HaXOJUTCS KoJulouaHas cuctema? Ha uem ocHOBBIBaETCs Ballle peanoioxKeHme?

Oxcnepumenmanvhas 3adaya Ne 2. Bam Bbimanbl pactBopsl anerara ceuHina Pb(CH3;COO), u moauna xamus Ki,
IITaTUB C MPOOUpPKaMH, CIUPTOBAs TOpeEIiKa, Mpobupkoaepxkatens. B mpoOupky Haneiite 2 mi pactBopa Kl (BeicoToi
2 cM) u 3areM npuierite 2 mu pactBopa Pb(CH3COO), . Ob6pasyercs xenThiii ocanok. Harpelite mpoOupky 10
pacTBOpEHHUsI ocajika. 3aTeM OXJIaJuTe MPOOUPKY OKOJIO 2-3 MUH U MOMEIIIAEM B COCYJ] C XOJIOIHOM JICJTHON BOJIOH.
Yro Habmogaete? YTo MPOUCXOAUT MPU BCTPAXUBAHUU TPOOUPKU?

Wtak, BBl TOJBKO YTO OOHAPYKUIU Pa3IMdve MEXIy UCTUHHBIMH PAacTBOpaMU U KOJUIOMAHBIMH pacTBopamu. B
MOCJIETHUX Bbl HAOMIOJaMM MposiBieHue onThuueckux 3¢ dexron: «3pdekt Tunnans» (3kcn. 3aa. Nel) u «saBneHue
UCKPSIIIUXCS CIoeB» (KCI. 3a1.Ne2).

Bompoc: Kak goka3atb, 4T0 MBUIBHBIN pacTBOp sBIIsAEeTCS KoyumonaHou cuctemoi? (I1o paccestHuio cBeTa B pacTBOpE
-koHyC TuHgans).

UTO mpOMCXOJUT €CliM B MBUIbHBIA pacTBOp 100aBUTH moBapeHHyIo coiyib? (IIpo3paunsblii mpexkae pacTBOp pe3ko
MYTHEET, 00pa3yroTCsl KPYMHbIE XJIONbsA). 3HAKOMCTBO C SIBJICHUSIMHU KOATYJISIIUU U BbICAIUBAHMUSI.

IIpoexmnas 3a0aua Ne [.]Ia yueHHKa NMPUTOTOBWIM CMECh U3 PACTUTEIHLHOTO Macja M BOJbI: 100aBUB MOJOBHHY
yaiiHOM 710kKu macia B 200 M Boasl. OAUH K3 HUX YTBEPKIAET, YTO MOJYYEHHAs] CMECh SIBIISIETCS KOJUIOWIHBIM
pacTtBopoM, a Jpyroi 3To otpuriaet. Kto npar? CBoil 0TBET WUTIOCTPUPYHTE CHUMKAMH Ha MOOUJILHOM TesedoHe.

(ITpaBsr 06a yuennka. Bee 3aBucHT OT 0COOCHHOCTEH MPUTOTOBIIEHUS cMecH. Eciii mpocTo pa3merniath Macio B BOJIE,
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TO KOoHyC TuHmans He Habmomaercs. Eciu ke akTUBHO B30anThIBATh CMECh B TEUCHHE HEKOTOPOTO BPEMEHH, TO CMECh
MYTHEET U B TAaKOM PAaCTBOPE XOPOIIO BUACH KOHYC PACCESTHHOTO CBETA, TO €CTh MOSBISIOTCS MEIKOAUCIIEPCHbBIE
YaCTHIIbI KareIeK Maca).
BbIBOJ: KOJUIOWJHBIE PACTBOPHI MOXKHO OOHApYXUTh IO ONTHYECKOMY TecTy <«dddexkt Tunaais», KOTOpbIH
0oOHapy>KUBAETCs, €CJIM KOJUIOUHBIC YACTHUIIBI HE MPEBBIIIAIOT AUaNa30H HAHOPA3MEPOB.

4.4 Memoowl u cpedocmea IMRUPUYECKO20 UCCTIE008AHUAL.
Ha npenpiaymux 3aHsaTUAX Bbl BBINOTHSIM SKCHEPUMEHTAJIbHBIE U MPOEKTHBIEC 3amaun. Kak BbI Jymaere, Kakue
METO/IbI UCCJIEIOBAHUS Bl UCTIOJIb30BAIHU?
1. Habmtonenue. 2. DxcnepumeHT. 3. M3mepenue. 4. CpaBHeHHE
Bcnomuute 3a1annst, (POCMOTPUTE CBOM 3aIIMCH U IPOKOMMEHTUPYWUTE UX C TOYKH 3PEHHUSI UCIIOIb30BaHHBIX METO0B
uccienoBanus. YeM BbI MOJIB30BATUCH, YTOOBI PEIIUTH MOCTABIECHHYIO MEPEl BaMu MpoOJieMy.
IIpoexmuas 3a0ava Ne 1. Haiinute, yeMy paBHA TUIOTHOCTh aJFOMUHUEBOU (DOJIBTY M METHOM MITH CTATBHOM OOJIBAHKH
HEeMpaBWIbHOM (OPMBI, KOTOPBIE JIKAT HA BalIUX cTojiax. MaeT oOcyxaeHue.
JIOJKHBI PEIIOKUTH TUIaH PEIISHUs 3TOU 3a/1aud, ONPEETUTh Kakue He0OXO0AUMbI U3MEPUTENbHbIE MPUOOPHI IS
pEIIEHHS 3TOU 3a1a4M.
CpaBHUTH HAMJICHHOE 3HAYEHUE IJIOTHOCTH ATFOMUHUS, MEJIA WU CTaU CO CIPABOYHON BEJIMUYUHOM.

4.5 Kak cmenenb usmenvueHHoCmu éausem Ha 00wy niouwads conpukacaroujuxca yacmuy. O6beMHbIC B3PHIBHI HA
MYKOMOJIBHOM 3aBOJI€, IPEBECHO-CTPYKEUHOM MpeanpusThu. [lodemy Hemb3si UCTIONB30BaTh OCH3WH ISl PO3KUTA

JPOB. BCIIOMHUTE «UTO TaKOE IUIOMIAAbY, «SIAUHULIBI U3MEPEHUS TLTOIIAIN.
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4.6

Ilpoexmuas 3a0aua Ne 1. Y Bac Ha cTonax HaxoisTcs 00 KyOuk PyOuka, nmbo maneHpKas ymakoBKa caxapa-
padunana. Haliagure miomanp 1eyoro Kyoruka U o01Iyo MIomaas 9 Manbix KyOUKOB, U3 KOTOPBIX COCTOUT OOJIBIIION
KyOWK; WUI IIeJION yIMaKOBKH caxapa W OOIIYIO IJIONIab BCEX KyCOYKOB caxapa B ymakoBke. CpaBHHUTE 3HAUCHUS
TUTOLIAAM 11eJI0M GUTYphl U CyMMapHOM iomaau ee yacteir? Kakyro 3aKkoHOMEpPHOCTh Mbl MOKEM HaOMIOAaTh?
Hanooovexkmot u 00ycio61eHHOCIMb UX YHUKAIbHBIX CEOUCHIE PE3KUM YeeIUdeHUeM Na0uiaou no8epXHOCHmU
Yyacmuy: HAHOYACTHIIHI, HAHOTUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIIAPUKH, JCHAPUMEPHI, IIEOJIUTHI, KBAHTOBBIC
TOYKHU.

llpoexmnas 3a0aua Ne 2. Yxo nocs umeeT niauny 12-13 mm, a yactuiia maraetuta Fe304 — 20 um. YBenuubTe ux B 1
Mutuap pa3. C kakuMu 00bEKTaMu BbI Teeph OyjieTe ux cpaBHuBaTh? Kakue pusnueckue BETUUUHBI U3MEHSIOTCS
IPU UBMEHEHUHU JIMHEUHBIX Pa3MepOB?

lIpoexmmnas 3a0aua Ne 3. Ckonbko nuctoB Oymaru A4 BoiineT B ctakad oobemom 100 mi?

Kaxxnoit rpynne Bb1anbl TUCTHI Oymaru A4 u xumudeckue crakanbl oobemom 100 M. Kaknas rpyrina uieT oTBeT
Ha 3TOT BOIPOC.

[Ipennaraem moMoIIb: COMHUTE JUCTHI B KOMOK. CKOJIBKO KOMKOB OyMaru BOIILIO B OJMH CTaKaH?

Haitqure momans oTaenbHOro jJucta A4 W IUIONMIAlb MOBEPXHOCTH XMMHUUYECKOro crakaHa. Haliiure cymmapHyto
TJI0Ia/Ib KOMKOB OyMaru, HaxoasIIuXcs B cTakaHe?

JlemaroT BBIBOJI: OHA OKa3aJlaCh 3HAUYNUTEIHLHO OOJIBIIE TIJIOMIAIU TTOBEPXHOCTH CTaKaHa.

Kakum o0pa3zoM Mbl YBETUYUIIH CyMMapHYIO IJI0MIA s TOBEpXHOCTH Oymaru? (Y MEHbIIIEHHEM 00beMa OJTHOTO JINCTA)
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4.7 Hanoobvekmol u 00ycno61eHHOCMb UX YHUKAIbHBIX CEOUCME PEe3KUM yeenudeHuem niaouwiaou no6epxHocmu

yacmuy:. HaHoO4aCTHUIbl, HAHOIIJICHKHY, HAHOBOJIOKHA, HaHOTp}I6KI/I, HaHOIIAapUuKu, AICHAPHUMCPLI, ICOJINThI, KBAHTOBBIC

TOYKH.

llpoexmnas 3a0ava Ne 4. Haiigute 1ioiiaap CBOEH 4epenHoil KOPOOKH U CpaBHUTE €€ C IUIONIAbI0 TTOBEPXHOCTH

0OJIBIINX MOJYIIAPHI U YepenHoi KopobkH, eciu S(kopa 6.11.) = 2500 cm? . S(u.x)=4nr?/2, rue r=C/2x.
OOBbscHeHue: 060bIIas TUIOMIAb OOJIBIINX MOTYIIAPUN OOBSICHICTCS HATMYHMEM MHOTOYHCICHHBIX CKIIAJIOK.

3KC7l€pM]I/l€HmaJlea}l 3a0aya.

Ha cronax HaxogATCA

CTaJIbHAasA KHOIIKA, JKEJIC3HBIN I'BO31b, KYCOYCK MGI[HOﬁ

IIPOBOJIOKH, MCJHAA CKPCIIKA, I'PaHyJIbl aJIlOMUHUA W IMUHKA, IITATHUB C HpO6I/IpKaMI/I, coyisiHas kucioTta. Ilomecture

IPEIOKEHHBIE TeJIa Ha JHO MPOOUPOK U A00ABBTE 3aTEM COJISIHYIO KHCIOTY (BBICOTA CTOJIOA KUIKOCTH IIPUMEPHO

1,5¢cm).

Onuiurre, 4TO Bbl HAOJIIOAETE B KAXKA0W U3 TPOOUPOK.

3HAKOMCTBO C 3JIEKTPOXMMHYECKUM PSAJIOM HANPSKEHUN METaJIOB.

HasBanue o0bekTa

Hassanue
MeTajlia, u3
KOTOPOTO CJIeJIaH

00BEKT

Yro HaOIIOJaEM

JleBee win
npaBee
OTHOCHUTEIBHO

H, B hn/xum

pany

BriBOa: C KUCIIOTOW B3aUMOAEUCTBYIOT METAIBL: ..........

C KUCJIOTOM HE B3aMMOJIEUCTBYIOT METAIUIBL: ........
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- 3aganue no yueOHuky M.A. AXMeToBa: 03HAKOMBTECh C TEKCTOM Ha C. 13.
- C KaKuM BBI CTOJIKHYJIMCh TTpOTHBOpeurieM? Menp 1 cepedpo B HAHOCOCTOSIHUSX CIIOCOOHBI B3aUMOIEHCTBOBATD C
KHCIIOTaMU. Y BEJIMUEHUE TUTOMIAAN MMOBEPXHOCTH PEArdpyIONINX YAaCTHI] BIUSET HE TOJHKO HAa CKOPOCTh PEAKITUU
(0oOBeMHBIC B3pBIBBI), HO U Ha XapaKTep XUMHUUECKUX CBONCTB.
[TpoekT «B monckax KOJJIOUIHBIX PACTBOPOBY
5. XuMusi Ha CTPaKe 310POBbSI.

5.1 Hoo. Boszonxa iiooa. Hoo u3z anmexu.
Ilpakmuuecxas yacme.
N3roroBiieHre Moiesid MOJIEKYJIbI o/1a. DieKTpoHHas1, Tpadudeckas ¢popmyia oja
[IpoexT «OOHapy>keHHUe KpaxMasa B IPOIYKTaX MUTAHUS.

5.2 «Mapzanyosxa». Ilepmanzanam xanus. Maprasern 1 €ro CTEIICHA OKUCIICHUS
Ilpakmuuecxas yacme.
Omnpenenenre MacCOBOM JTOJIM KUCIOPO/Ia B MOJICKYJIC TIEpMaHTaHaTa KajIusl.
PacueT OTHOCUTENBHOM IMIJIOTHOCTH KUCIIOPOa 0 BO3IYXY.
COopka npudopa Jy1si MOTyYeHUs KUCIOPO/ia METOI0M BBITECHEHHUS BO3/IyXa.
DKCIEepUMEHT: cOOpKa Mmpudopa I pa3ioKeHHs IIepMaHTaHaTa Kajaus. KauecTBeHHas peakius Ha KUCIOPO/I.
[[BeTHBIE peakIuy ¢ IEpMaHTaHaTOM Kaius (Hamp., IepMaHTaHaT Kaius ¥ CyIbGUT HATPHS, JIp.)

5.3 Ilepekucw 6o0opooa. Ceoiicmea u npumeneHue nepokcuoa 6000pooa. CTeneHb OKUCICHUS KUCIOPOa B MOJICKYJIe
NEePOKCHIa BOJIOPOA.

PeaKHI/IH Pa3JaI0KCHUA IICPOKCHAA BOAOPOAA. Kaxk IMPOBCCTHU SKCIICPUMCHT.
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Karamuzatopsr. Okcua mapranma (1V), bepmeHT katanasza — KaTaau3aTopbl PEaKIIuy Pa3i0KEHNU.

Ilpakmuueckas yacme.

Oxcun mapranmna (1V): HamucaTh GopMyITy BEIECTBA M ONPECITUTD CTEIICHh OKHCIICHHS.

Tpu npoOUpKH, B KOXKIOH HAXOJUTCS HECKOJILKO MIJI allTeYHOM NIEpEeKUcH Bojopoaa. Bo BTopyto U TpeTbio MpoOupKu

MIOMECTUTE COOTBETCTBEHHO okcu Mapraniia (1V) (Ha koHUMKe MITaTesisa) U CBeKEHAaTepThIN KapTodensb (Ha KOHUUKE

IITIaTeNs ).

Homep nipobupku | Uto nobaBuiu Uto Habmogaem

Hanucate ypaBHeHUE peakiiuu ¢ 0003HAYCHUSIMU YCIIOBUI €€ TPOTEeKaHUsl.
[Ipoucxoaut au peakuusi B nepBoil npodupke? [lpemyioxure npubop A MOJyYEeHHs] BOJOPOAA MPHU Pa3I0KEHUH
MEPOKCH/Ia BOJIOPOJIA.
5.4 Auemuncanuyunosasn kucioma. Ackopounoeasn kucioma. KuciotrHocts cpeabl. pH — MHAUKATOPBI CBOUMH PYKaMH.
IIpaxmuueckas yacmeo.
Onucanve Quznyeckux CBOMCTB. [IpUroToBieHune pacTBOpoB Al TUICATUIIMIIOBON U aCKOPOMHOBOM KUCIIOT.

JeiicTBue naaukatopoB ((henondranenHa, JakMyca 1 METUIIOPAHkKa) Ha UX PACTBOPHI.

VHIUKATOPbI AnetuncaauuuiioBas AckopOMHOBas KUCJIOTA

KHCJI0Ta

denondranenn
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Jlakmyc

MCTUJIOPAHIK

[TpuroToBieHne oTBapa KpacHOU KamycTbl. HabOmomeHne n3aMeHeHus BETa OTBapa B Pa3HBIX pacTBopax (yKCycHas,
JIMMOHHAsI, aCKOPOMHOBAasI KUCJIOTHI, MOBAPEHHAs! COJib, Ta3UPOBAHHAS BOJAA, HAIIATBIPHBIA CIHPT, MUILEBAas COJA,
pPacTBOP MbLjIa U CTUPATIBLHOTO MOPOIIIKA).

B3aumoieiicTBue acCKOpOMHOBOM KUCIOTHI € o 0M. Bompoc: /it Kakux 1ieeil MOKHO MCIO0JIb30BaTh ATy PEAKIUI0?

(nmst oOHApYKEeHHST aCKOPOMHOBOM KHUCIOTHI B TPOYKTaX MUTAHUS).

1 pearent 2 peareHT Uto mHabmromaeM mpH HX
aCKOpOMHOBAs 5 ()i B3aMMOJICCTBUH

KHCJIOTa

dusznyeckue dusnueckue

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

5.5 «3enenka» unu opunruanmosstii 3eaenstii. 11seT mopomkooOpa3HOro OPWILIMAHTOBOTO 3ejeHoro. [IpakTudeckoe
3HAUCHUE U TIOJIyYCHHE.
Ipaxmuueckas wacme.
duznueckre CBOMCTBa OPUILIMAHTOBOTO 3€JIEHOTO
Kak moka3aTh MOMIMHHOCTH OPWILTMAHTOBOTO 3eieHOro. I[IpoBemeHne IMOCaea0BaTEebHBIX pPEAKIUi B OJHOMN
MpoOUpKe ¢ OPHIITMAHTOBBIM 3€JICHBIM: BHa4alie B MPOOUPKY J00ABUTHh KOHIICHTPUPOBAHHOUW COJISTHOM KUCJIOTHI, a
3areMm pactBopa menoun NaOH. Odopmnenue paboThl MO CBOEMY YCMOTPEHHIO. 3aTeM OOCYIUTh: Kak

3a(UKCUPOBAIN PE3YJIbTAThI SKCIIEPUMEHTA (M3MEHEHUE 1[BETA, BHIMAJACHUE 0CAIKA).
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[Ipoekt «MOXHO JH UCIIOJIb30BATh OPUIUTMAHTOBBIN 3€TI€HBIH KaK MHIUKATOP KUCIOTHOCTH CPENIbI»

5.6 «Mbino uydecnoey: X035UCTBEHHOE U TYaJIETHOE, XKUIKOE U TBEPJIOE.
IIpakmuueckas uacmo.
JlelicTBUE TaKMyca Ha pacTBOP MbLJIa, paCTBOP CTUPAIILHOTO MOPOIIKA
(moKa3aTeNbCTBO WICJIOYHOTO XapakTepa MOIOUUX CpeACTB). M3ydeHue STHUKETOK TBEPJOTO MU KHAKOTO MbLia
(paznuune B XMMHYECKOM cocTaBe). PacTBopeHre MbLIa B )KECTKOW U AUCTUIUIMPOBAHHOM Boae. Dddekr Tunmamns.
[Ipoekt «MpbI1OBapeHue»

6. XuMus MULIHA

6.1 Caxap, kpaxman, yennionoza — poocmeeHHUKU 27110KO3bl.
Yro takoe quader. I MMKkeMU4ecKuil UHAEKC IPOAYKTOB MUTaHUsI. XHUMUYECKUE MOJCIACTUTENN U UX KOBAPCTBO.
IIpakmuueckas uacmo.
Omnpenenenre MPOIyKTOB C BEICOKUM TIIMKEMHUYECKUM UHACKCOM (paboTa ¢ Tabiuiiei).
OnpenensieM MOJCIACTUTENN: acmapTam, cCOpourT .... (PaboTa ¢ aTUKeTKaMH.
OnbIT: B3aUMOJEHCTBUE TIIFOKO3bI ¢ rupokcuaoM Meau (I1), cBexenpuroToBI€HHBIM.
HccnenoBanne n3MEHEHHUs COAEPKaHUS IIFOKO3bI B KPOBU MOCje cOaJaHCUpOBAHHOIO 00e/a U Mociie ynoTpeoaeHus
dacTdyna: KUPpUEIIKOB,YUIICOB, CIAJAKUX Ta3UPOBAHHBIX HAMUTKOB.

6.2 Antomunuii: eenukuii u yycachotii. [louemy He cieyeT moJib30BaTHCSA ATFOMUHNEBON nocyaon? ConepHUK KaabIlus.
Octeonopo3. MeTayiibl KOHCEPBHOW OaHKH.

IIpakxmuueckas paboma.
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CBoiicTBa aJIIOMUHHS U 00JIACTH MPUMEHEHHUS] aTIOMUHUSI Ha OCHOBAHUM €ro CBOMCTB (moBTOpeHue). CocTaBUTh
TaOJINILY, KJIaCTep UITU CXEMY.

[IpoBeneHre XUMUYECKUX PEAKIINI, XapaKTEPU3YIOIMKNX aM(pOTEPHBIE CBOMCTBA COCTUHEHUIN aIFOMUHUSL.

OnebIT 1. AFOMHUHMI U COJIIHAs KUCJIOTA.

OmnbiT 2. Xiopuz antOMUHUS U TUAPOKCU HATPUS

OmnpiT 3. 'mapoKcua aqOMHHMS U COJISTHASL KHCIIOTa

OmnriT 4. FI/IIIPOKCI/II[ AJIIOMUHUA U THAPOKCHU A HATPUA

HazBanwue omnbiTa Yrto HaOIIOJaEM YpaBHEHUE XUMHYECKOW peaKIuu

BeBOx: .............
[TpoekT «Ee BenmnyecTBO — KOHCEpBHAS OaHKA: SKCTICPUMECHTAILHOE OTPE/ICIICHIE METAIIJIOBY.
6.3 Ykcycnasa kucnoma. CToNOBBIN YKCYC, YKCYCHASI DCCCHITMS, JICAsTHAS YKCYCHAsI KUCIOTa: B yeM pa3Huiia. CBOMCTBa
YKCYCHOM KUCJIOTBI U €€ ITpUMEHEHUE. PU3NOTIOTHUECKOE BO3ICHCTBUE KUCIIOTHI.
llpaxmuueckas paboma.
CocrapieHue TOHATUMHOM CXEMBI: «4TO S 3Ha0 00 YKCYCHOM KHUCTI0Te»  (MHIAWBHUIYaIbHO, JIMOO B TPYIIIE).
Pacuer xoHIeHTpaIy KUCIOTHI TIPU €€ pa30aBICHUN.
KucmoTHOCTh pacTBOPOB MHIIIEBOI COMBI M YKCYCHON KHCITOTHI.

I"amenune numeBon coapl YKCYCHOM KACIOTOW: IPU3HAKK XUMHUUECKON
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peakiuuu (BbIIEICHHE ra3a, Pe3Koe YBETUUeHHE 00beMa peakiMOHHON cMecH). [IOBTOPUTH peakIuio raimeHus CoIbl
C HCHOJb30BAaHUEM MWHIMKAaTOpa (Hamp., OTBapa KPAaCHOKOYAHHON KamycThl). Jljis yero HeoO0XoAuMo ObLIO
[IPUMEHEHUE UHANKATOpa?
OOpaTuTh BHUMaHHE, YTO BBIJICIICHHUE I'a3a YACTO COMPOBOKIACTCS
yBEJIMYEHHEM 00beMa PeakIMOHHOM cMecu. Kakue Mepbl npeocToOpoKHOCTH
HY’KHO COOJIFOJIaTh MTPU MPOBEICHUN TAKUX PEAKIUN?

6.4 «Conenaa nawa dcuznvy (IOBapeHHAsl COJb, MOTAll, IJIyTamMar HaTpHA....... riay0epoBa CoOJib, MEIHBIN
KYIopocC...... )
[Iumesas cona, NUThEBask COJA, KANIBIIMHUPOBAHHAS CO/IA, KAYCTUYECKasl COJIa: OJJMHAKOBBIC WJIA pPa3HbIE BEUIECTBA.
KadecTBeHHBIE pEaKIMH B XUMUHU.
lIpakmuueckas paboma
OnpenenuTh: Kakoe U3 BELECTB (MUIIEBask COJa, KAyCTUUECKas COAA, KAIBLIMHUPOBAHHAS COJA) SIBJISIOTCS COJSIMU
YIOJIbHOM KUCITOTHI.
Omnpit 1. [IelicTBUE MHAUKATOPAMU.

OmnbiT 2. [lelicTBUE HA PACTBOPHI MUIIEBOM U KAYCTHUECKOM CO/Ibl YKCYCHOW KUCIOTHI

Ha3Banue omnniTa Yrto HabmrogaeM BriBog

BeBon: ..........
[IpoBeneHue OMBITOB MOATBEPXKIAACT, YTO MHUINEBAs COJA, KAIBIIMHUPOBAHHASI COJIa — ATO COJIU CJIa0OH yroiabHOMN

KHCJIOTBI, 4 KayCTHYCCKasd coaa — paCTBOPpUMOC OCHOBAHHC.
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O6CYI[I/ITB, KaK J10Ka3aThb OIIBITHBIM ITYTEM, YTO IIUIICBAA COAA ABJISCTCSA KHCJION COJIBIO.

6.5 Bpeo numpamoe: mugh unu npaeoda. l1oib3a HUTPATOB: BaKHEHIIINE MUHEPATIbHBIE yIOOpEHUS KaK UICTOYHHUK a30Ta.

Kpyrosoport a3zora. [Touemy BeHeprHa MYyXOJOBKa MOEA€T HACEKOMBIX (TaKk OHA BOCIOJIHSIET HEJOCTATOK a30Ta B
00JIOTUCTHIX MecTaX). HUTpaThl B kauecTBe MUIEBLIX KOHCEpBAaHTOB. Kakue nmpeBpaliieHus MpoOUCXoasIT ¢ HUTpaTaMH
B OpraHMU3MeE 4eJIoBeKa. A30T U €r0 CTEIICHU OKUCIICHMUSI.

lIpaxmuueckas uacme.

OrnpeneneHrne MacCoBOM JI0JIM a30Ta B KAJIMMHOM, HATPUEBOM M aMMOHMIHOM cenuTpe. BeiBoa: Kakoe u3 HUX Ooliee
LIEHHOE a30THOE YJI00peHHUE.

[IpoekT «BnusiHuE a30THBIX YIOOPEHUI HA POCT CAXKEHUEB (HACOTH.

7. PaGora Haj npoexkTaMu — S 4

6.
7.

Oman 8vibopa memvl, NOCMAHOBKU Yeu, 3a0ay UCCIeO08AHUSL .

Oman 8v106UNCEHUSL 2UNOME3DL.

Oman naanupoanusi nNymu 00CMUMICEHUs. Yyeaell UCCIe008AMenbCKUX (NPoeKmHubix) pabom u 6vloopa HeodXo0UMo20
UHCMPYMEHMAPUS.

Oman nposedenus yuebHo20 UCCAe008aHUSL (NPOEKMHOU pabomvl) ¢ NPOMENCYMOUHbIM — KOHMPOAEM 30 XOOOM

8bINOJHEHUS U KOpPEKYUel pe3yibmamos.

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

CnucoK MCNoJib3yeMbIX HCTOUHHKOB
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Cnmcok OCHOBHOWM JIMTEpaTyphbl:

1. Xumnueckas sumukiaoneaus. T 1. M., 1988 r.

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

3. B.M. Ky3nenoB «Xumusi Ha TOpOTre HOBOTO ThICSUENETHs», « XuMus B mikose» Ne 1, 2017.

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

Cnmcok JauTepaTtypbl AJsl YYUTEJIS:

1.
2
3
4.
S)
6
7

8.

O.C. I'abpuensn, I'.I'. JIsicoBa «HacTonbHas kHUTA yuuTens XumMuny. , poda, 2017.

. Anmux6epona JIL.IO. 3anumarensaas xumusi. Kaura mis yganmxces, yuutened u poaureneit. M.: ACT-TTIPECC, 2017;

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

1O.H. KopoTslinieBa « XMMHUYECKUE CAJTOHBI KPacoThbl». «XuMud B mkoyue». Ne 1. 2005 r.

. Ckypuxun .M., HeuaeB A.Il. Bce o nuie ¢ Toukn 3peHust xumuka. Crnpas. nzganue. M.: Beicmas mkoda, 2009
. AxmeroB M. A., 3oposa E.}O. O0yuenne XuMuM KakK MpPOIECC pa3BUTHUS

. TIO3HABaTENBHBIX cTpaTeruil yuammxcs [Tekcr]/ AxmeroB M. A., 3oposa E.}O.// Hayka n mikona.- 2015.- Ne 2.- C.81-

87
Jlazapes B. C. [IpoekTHas nesTeIbpHOCTh B IIKOJIE: HEUCTIOIb3yeMble BO3MOKHOCTH [Tekct]/ JIazapes B. C. //Bomnpocsr

obpazoBanms. — 2015.- Ne 3.-C. 292-307.
Boponmos A. [IpoekTtHas 3agada [DnekTpoHHbIi pecypc] / Boponios A. - Xypuan «Havansnas mkona».- 2007.- Ne

6. — Pexxum moctyna: http://nsc.1september.ru/article.php?id=200700608
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10.BBeaenune B HaHoTexHomoruu. Xumus [Tekct]/ yueOHOe mocobue mis yuammxcst 10 — 11 kmaccoB/ mon pemakiueit
AxmeroBa M.A. - CII6: oOpa3zoBaTenbHblil HIEHTp «Yuactue», OOpazoBarenbHbie mpoekThl, 2011 — 108 c. (cepus
Hanomkona)
11.T"abpuensn O.C., OctpoymoB WN.I'. [Iponenesruueckuii kype «Ctapt B xumuto»/ 'abpuensn O.C.- Kypnan «Xumus B
mkosie».- 2005.- Ne 8.- C. 19-26
12.T'ony6 I'.Bb., Ilepensiruna E.A., UypakoBa O.B. OCHOBBI MpPOEKTHOW IESATENIBHOCTH HIKOJBHUKA: METOJAUYECKOE
nocobue 1o NpernoaBaHuIo Kypca (C UCIoIb30BaHUEM TeTpajiel Ha nedatHoi ocHoBe)/ [loa pengakuueit npodeccopa
E.f.Korana. - Camapa: M3natenbcTBo «YueOHas nureparypa», M3aarensckuit jom «Demopos». 2006. — 224 c.
Cnmcok JuTepatypsbl s 00y4arOUIUXcs:
1. B.A. BoiitoBuu «Xumus B 66iTy». M. «3Hanue». 2000.
2. «DHIMKIONECINYECKAN CI0Baph FoHOTO XUMHKa» M. «llemgarormkay, 2002.
3. «Opynur», Xumus — M. 000 «TJl «M3narensctBo Mup kaurm»», 2018.
4. Ammx6epona JI.IO. 3anumarensHas xumusi. Kaura mis ygamnmxes, yuutened u poaureneit. M.: ACT-ITPECC, 2017;
5

Mup xumuun. 3anumatenbHbie pacckasbl 0 Xumun. Coct. FO.M.Cmupnos. CII6.: «MuM-Oxkcenpeccey, 1995.
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Kputepuaabnasi Ta0/1MIa OLEHKH NMPoeKTa’

Ipuioxkenune Nel

Kpurepuii ba3oBblii ypoBeHb [loBBILLIEHHBIN YPOBEHB
1 Gamn 2 Ganna 3 6aia 4 Ganna 5 6annoB 6 6anoB 7 6annoB 8 bamnos
7 = Yyenux Vuenuk VYueHuk onucan | Y4eHUK VYueHnuk YueHnuk Yuenuk Yuenuk
TTOITBEP JIFLIT O0BSICHA CHUTYAIIHIO U 000CHOBaJ npoaHaigu3upo | HasBal chopMynupoBa | yKasai
= NOHUMaHHe MPHYHHBI, 1O yKa3all CBOM HleaTbHYI0 Ban cutyaiuio | HEKOTOPBIC J1 Ipo6JieMy Ha | HEKOTOpbIE
= IIPUYHUHBI
= mpoGIIeMBI, KOTOPBIM OH HAMEPCHHUSI (xemaeMyo) Y Ha3Ball cp cCTBOBA OCHOBE HOCIIEICTBHS
~ YIIECTBOBaH
= g cOPMyYITHPOBAH | MPUCTYITHI K CHTYyaIust NpOTHBOpEdHe | o JIETATLHOTO CYIIECTBOBA
= S N
E qE = = HOH y4HTEIIEM pelLIeHuIo MEXIY TIPOGIEMBI, aHanu3a HUA
Z 2 g é 2, npoOJIeMBI, UJealbHOR U | chopMYIUpOB | CUTyallun U | IpoOIeMbl
E 5 E 2|38 = copMynHpOBaHH eaJbHOM aHHOM C MpUBEJ AHAIN3
o q: E = % cé pMyJIAp p p
g 5 2 g ° 2 Ol yunTeneM cuTyanuei ITOMOIIBIO TIPUYHH ee
) 2. =
S E S 3 z § yHautTem CYyILIECTBOBAaHHU
g = £ E | 2 2 q
< e W 5]
O o B & |~ =

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

N.C., Tony6 I'.B., [lepensirunoii E.A. «ITopsaok hopmupoBanmst pazaena «Cuctema OIeHKH TOCTHKEHUS TUIAHUPYEMBIX Pe3yJbTaTOB OCBOSHUSI OCHOBHOM 00pa30oBaTeIbHOM

MIPOrpaMMbI OCHOBHOTO 00111ero oopasosanusn». — Camapa. 2012.
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VY4yeHuk VY4eHuk ¢ VYyeHuk VY4yenuk VYuenuk VY4enuk VY4enuk VY4enuk
MIOJITBEP M MIOMOILBIO copmyaupoBan | chOpMyIHpPOBa | MPEATIOKUI 006ocHOBaJ HPEIIOKII HPEIIOKIIT
IIOHUMaHUe yuuTens 3ajauu, J LeJb IPOeKTa | crocod JOCTIDKUMOCT | BO3MOJKHBIE CTpaTeruio
LIeJIN U 3a7a4 copmyaHrpoBai a/IeKBATHBI LIENIM | HA OCHOBaHUU yOenuTbes B b eI U CIIOCOOBI JOCTIDKEHUS

o MIPOEKTa, 3a7a4H, MIPOEKTA, po0emsl, JOCTHXEHUN Ha3BaJll pUCKH | PEIICHUSA LIeNTN Ha

= c(hOopMyJIHPOBaH | COOTBETCTBYIOUIN | OTIpEAEICHHON chopMmynmmpoBa | HENH TpOOIEMBI OCHOBE

§ HBIX yUHUTEIIEM € LIeJTN IIPOEKTa COBMECTHO C HHOM aHaIHn3a

% yauTeneM COBMECTHO C IBTEPHATHB

=

S yaHUTeneM BI
[ocne Ilocne Yyenux VyeHuk ykazan | Y4eHuk YyeHuk YyeHuk YyeHuk
3aBEpPIICHHS 3aBEPIICHHS BBICTPOMII B BpeMs, 3a(h)MKCUPOBAJl | CIUIAHUPOBAT | MPEIIOKHIT obocHOBal
MIPOEKTA YUEHHUK | MPOEKTa yUYCHHUK XPOHOJIOTHYECK | HE0OX0auMoe pe3yabTaThl TeKyIIUH JecTBus HEo0X0IUM
pacckasail, 4To onucain oM JUIsL TEKyLIEero KOHTPOJIb C (maru) B blE JUIs
OBUIO ClIENIaHO B | TIOCIIEIOBATENbHO | MOCIIEAOBATENb | BHINOJHEHHS KOHTpOJIA 32 y4eToM COOTBETCTBHUHM C | peanu3aliu
xo/1e paboThI CTb U HOCTHU copMyiupoBa | COOTBETCTBHE | crienu(UKU 3aauaMi U MpOeKTa

o HaJ IPOEKTOM B3aMMOCBSI3b copMyIMpOBaH | HHBIX M JeSTeIbHOCTH | Ha3Bal pecypcsl

= TIPEATIPUHSTHIX HBIE COBMECTHO | COBMECTHO C JeaTenbHoCTH | (1IaroB) HEKOTOpBIC

% JeHCTBUI C yuuTenem yUuTeneM TUTAHY HE0OX0ANMBIE

E' JEUCTBUS JercTBUil pecypchl

= (tarm) (taroB)

=

@ [ocne Ha srane Yyenux VyeHuk ykazan, | Y4eHHUK YyeHuk YyeHuk YyeHuk

% 3aBEpIICHHS TUTAHUPOBAHMUS JIeTaIbHO KaknM oOpazoM | ommcan 000CHOBaHO copMyIHMpoBa | CIUIAHHPOBA

E IIPOEKTa YUCHHUK | YYCHHK OIHCAI orcan OH IIJTAaHUPYeT XapaKTepUCTH | Ha3Bal b b

5 ommcan MIPOJYKT, XapaKTEepPUCTUK | WCIIOIBb30BAThH KU TIPOAYKTA, | MOTCHIMAJIbH | PEKOMEHIALUH | MPOJBIKCHN

3 MIOJTyICHHBIN KOTOPBIH U TIPOJIYKTA, HPOIYKT C y4eToM BIX o € W yKa3all

E MIPOAYKT HpeAroaraeT Ba)KHBIE IS €T0 3apaHee noTpeduTene | WCIONb30BaHU | TPAHUILBI

g é TTOITyIHUTh HCTIOb30BaHUS 3aJITaHHBIX it u oOmacT 10 HCTIOJIF30BA

g 2 KpUTEPHEB WCTIONIB30BaH | MOJYYCHHOTO HUS

% % OIIEHKHU U IPOAYKTa | MPOAYKTa IPOAYKTa

:8_ E MIPOAYKTa JIpyrUMHU

=
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Pabota ¢ undopmarueit

VY4yeHuk VYyeHuk VYyeHuk VY4yeHuk ykaszan, | YdeHUK VY4enuk Y4eHuk npu VY4enuk
YKa3pIBa€T  Ha | yKa3bIBA€T HA BBIIEIUI U3 Kakas CaMOCTOATENb | opraHu3oBay | IVIAHHPOBAHMM | caMOCTOATEN
OTCYTCTBHE OTCYTCTBHE 0003HaYEHHBIX | MH(OPMALMA 110 | HO Ha3BaJ TIOMCK paboTbl BHO U
nHdopmanuy, KOHKPETHOH yUHUTEeNeM TOMY WIIH BUJIBI uHbopMauu BhLACTILT apryMEHTHD
BO BpeMs | nHpopmanuu Bo BOIIPOCOB IS HHOMY HCTOYHHKOB, B ig?g;:;i’ 1o OBaHO
BBIITOJTHEHHSA BpeMs U3y4YeHus, Te, BOIIPOCY, 13 KOTOPBIX COOTBETCTBHH | geoGXOMMMO TIPUHSIT
TOTO JEHCTBHSA, | OOCYXKICHHUS C nHpopmanunei MIOCTABIICHHOMY | OH IUIAaHHPYET | C IJIAHOM IOJTy4HUTh pelIeHue o

E UL KOTOPOr'o | PyKOBOJHUTCIIECM 10 KOTOPBIM HE YUHUTCIEM TN THOJTYYHUTH paboT o CBCACHUS U3 3aBCPIICHUHA

cg 3Ta o011ero miaHa obnasaer. CaMOCTOSATENIbH | MH(OpMALHUIO, | TPOCKTY HECKOJIPKHX JTamna cobopa

153 nHpopmanus JeSITeIbHOCTH B 0, HEOOXOUMa | PEKOMEHJI0Ba MCTOHHUKOB uHpopmanu

—g‘ HeoOXxouMa, paMKax IpoeKTa, Ui HHYIO u

% 3ajaBas 3a[aBasi BOIPOCHI BBINOJTHCHUS yuHuTeNneM

3 BOTPOCHI TpoeKTa

=
Yyenuk V4eHUK U310KWI | YUEHUK HazBall | YYECHUK Yyenux Yuenuk VY4aeHuk VY4aeHuk
U3JI05KUTT Te (hparMeHTHI HECOBIIA/ICHUS B | UHTEPIPETUPOB | yKa3al Ha IIpUBEIl pcanusoBal NPCATIOKUT
MOIYYEHHYIO HOTYYEHHOM CBEJICHUSAX, aJl ONYYEHHYIO | BBIXOMALIME obbscHeHne, | NPE/VIOKEHHBIH | Crocod
nHpopmanuio nHpopmanuy, cozepkammxcs | MH(GOpManuio B | U3 00mero Kacaromeecss | ) L oneM paspelicHu

croco0 NPOTUBOPEY
KOTOpBIE B MCTOYHHKAX KOHTEKCTE psna unu JaHHBIX ) paspereHus —

= OKa3aJINCh nHdopmanny, COZIepKaHUs npoTtuBopeda | (cBemeHUi), POTHBOPEUHs | IPOBEPKH

g HOBBIMH JUISl HETO | TPEUIOKEHHBIX | TPOEKTa mye apyr BBIXOAAIINX WM IIPOBEPKH | JOCTOBEPHOC

2 WK 3aJ1aJ1 yUHUTENEM. Ipyry n3 o01ero JIOCTOBEPHOCTH | TH

é- BOTIPOCHI Ha CBEIICHUS. pana, uin uHpopmanmu nHpopManm

= MOHUMaHHE oOHapyXeHH 1

% BIX

% l;[pOTPIBOpelII/I

O 7}

@)
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CdopMHPOBAHHOCTH TPEAMETHBIX 3HAHMIT

H CIOCO00B AeSITeJILHOCTH

Yyenunk VYyenuk npusen Yyenuk Vyenuk caenan | YUYSHHK YueHnnk Yyenuk caenan | Y4yeHHK
BOCIIPOU3BEI IIpUMeED, MPEUIOKUT WIA | BBEIBOJ CACIall BBIBOA | BBICTPOWI B | BBIBOX Ha | moarBepAui
APryMEHTALMIO | TOATBEPKAAIONIM | IIPEeIIPUHSI (IpHCOeTUHMIIC (TPHCOCIMHIIT | COOCTBEHHOH | OCHOBE BBIBOJ[
Ny . Cs K BBIBOAY) | JIOTHKE KPUTHUYECKOTO
M BBIBOJI, # BBIBOJ, JIEHUCTBHS 10 s K BEIBOJTY) Ha CcOOCTBEHHO
. Ha OCHOBE | COBOKYMHOCT | aHaJIU3a .
P cozepKaluecs 3alMCTBOBAaHHBIM | IPOEKTY, OCHOBE MOy eHHO b DasHBIX  TOUEK u
X B U3YYEHHOM U3 HCTOYHHKA OCHOBBIBASICh Ha | MOJYyYEHHOU urbopMaLun apryMeHTOB, 3peHus win | apryMeHTan
% HUCTOYHUKE I/IH(i)OpMaLII/II/I HOHy‘IeHHOﬁ HH(i)OpMaLII/II/I u u MIpUBEIN | IOATBEPKIA COIIOCTaBJICHUS uel Wi
m o
< nHpOpMAUH nHpOpMAUN TIPUBEI XOTS OBl | HECKOJIBKO IOIMX BBIBOJ | MEPBHYHOM M | CAMOCTOATEN
[ .
g OHI/IH apryMeHT apFYMGHTOB BTOpI/IqHOI/I BHO
=3 WM  JaHHBIX nHpOpMAaIHNH, MOy EHHbI
=4 s ero
g MH
a2 MOATBEPXKIEH
°© JTaHHBIMU.
e nus
YyeHux B pabote u B YyeHuk Ommbku
MIPOJIEMOHCTPUPO OTBETax Ha MIPOJIEMOHCT] OTCYTCTBYIO
BaJI HIOHUMaHUE BOTIPOCHI TIO upoBaji T
CoJiepKaHus COJIep KaHHUIO cBoOOIHOE
BBITTOJTHEHHOM paboTsI BJIaJICHUC
paboTsl OTCYTCTBYIOT NIPEAMETOM
rpyObIe OMMOKK | MPOSKTHOMH
JIeSITeNIbHOCTH
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w Vuenuk VdeHuk Ha3Bajl Vuenuk Ha3Baja | YUYEHMK Ha3Bal | YUYEHHK Vuenuk Vuenuk Vuenuk
= BBICKa3all CBOE | TPYAHOCTH, C CUJIbHBIC cnabbie TIPUBEI MPEII0KUIT apryMEeHTHpOBa | MpOaHAIU3U
E BIIEYATJICHUE OT | KOTOPBIMH OH CTOPOHBI CTOPOHBI TIPUYUHBI croco0(bI) J1 BO3MOXKHOCTh | pOBal
= paboThI HaJ | CTOJKHYJCS pU paboTHI HaT paboThl Haf YCHEXOB U MPEOJIONCHHs] | UCIOIb30BaTh pe3ynbTaThbl
;: MIPOEKTOM pabote Han MIPOEKTOM MIPOEKTOM HeyJIa4d TpYAHOCTEH OCBOCHHBIC B paboThI HAZY
~ MIPOEKTOM (TpynHOCTEH) | (M30CKaHUS xo7e TIPOEKTOM C
B paboTre Hajy | Heyzaad), C TIPOEKTHOH TOYKH
2 MIPOEKTOM KOTOPBIMH OH | paboThI 3peHU
3 CTOJIKHYJICS YMEHHUS B JKA3HCHHBIX
E npu paboTe JIPYrUX BUIax IJIaHOB Ha
8 HaJ JeATelbHOCTH | Oymyllee
g ’S MIPOEKTOM
£ 3
O =
YyeHnk VyeHnK H3J0KUI | YUCHHK Yyennk Yyennk YyeHuk YyeHuk YyeHuk
H3JIOKHUIT BOIIPOC C | UBTIOKUI TEMY, | M3JIOKHI TEMY, | H3JIOXKHI MMOCTaBUJI H3JI0KHIT MpeICTaBUI
BOTIPOC ¢ | cobmoacHreM BKITIOYAFOIIYTO BKITIOYAFOIIY IO TeMY, eib BOTIPOC, nHpOpMAaIH
= coOMoaeHHEM HOpM HECKOJIbKO HECKOJIBKO AMEIOIIYIO MMHCbMEHHO CaMOCTOATENBH | O B (hopMe |
E = HOpM odopmIeHUS BOTIPOCOB C | BOIIPOCOB C | CIIOXKHYIO KOMMYHHUKAI[ | O IPEIIIOKIIT Ha
= = opopMIICHHS TEeKCTa " | cobIroaeHIEeM COOIII0IEHHEM CTPYKTYpY H HH B CTPYKTYPY HOCHUTEJE,
2 % E TEKCTa, BCIIOMOTATENFHON | HOPM ¥ TPaBWJI | HOPM W TPaBWI | TPaMOTHO OTIPEIeITAIT TEKCTa B aJICKBaTHBIX
g E 2 3aIaHHBIX rpadukw, odopmieHHS odopmieHHS HCITOJIB30BaJ JKaHp TEKCTa. | COOTBETCTBUU C | LIEIH
E 2 § 00pasiom 3alaHHBIX TEeKCTa TEeKCTa U | BCIIOMOTareib HOpMaMu KOMMYHHKAI]
g E s obpasiom BCIIOMOTATeNbH | HbIE CPENICTBA, JKaHpa uu
£ = E o  rpaduku,
i E‘ = 3a/1aHHBIX
2 z = o0pasom
O X [
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Yyenunk Yyenuk Yyenuk Yyenne YyeHnuk YyeHuk YyeHuk YyeHuk
BI)ICTpOI/IJ'I CBOHO BLICTpOI/IJ'I CBOHO CaMOCTOSATCIIbH HCIIOJIB30BaJI aIC€KBAaTHO CaMOCTOSTCIIb peanmmsan CaMOCTOSATCIT
= peqL B petu, B O MoAroToOBUJI pa3HI/I‘IHI)Ie HCIIOJIB30BaJI HO JIOTUYCCKHUC BHO
E COOTBETCTBUHU C COOTBCTCTBHUU C IIJ1IaH Bep6aJ'II>HI)Ie HeBep6aJ’IbHI>I HUCIIOJIB30Bal 501058 peam/BOBan
= HOpMaMu HOpMaMH BBICTYIUICHUSA U | CPEACTBA € CpeAcTBa HeBepOAIFHBl | PUTOPUYECKHE | JIOTHYECKHE
5]
- E E pyccKoro PYCCKOTIO S3bIKa, coOuogan KOMMYHHUKAllUM | WU € CpeAcTBa TIPUEMB, WA
§ E ) SI3BIKA, oOparmasce K HOPMBI MOATOTOBJIEHH | WIH TIPEUIOKEHHBIE | PUTOPHYECK
= g E oOpamasich K IIaHy, My OmmaHO T bI€ HaIAIHBIE | TPAMOTHO YUUTEIEM W€ NIPUEMBI
[+
H E § TEKCTY, COCTaBJICHHOMY C | p€4d U MaTepHaJbl, TIOATrOTOBJIEH
g" E a COCTaBJ’IeHHOMy IIOMOIIIBIO pernaMeHT Hpe,[lJ'IO)KeHHI)I HBIC
E_ ; § C IOMOIIIBKO quTeHH c y‘-II/ITeJ'IeM HarJisiAHbIC
(=]
& 2 5 yUHUTEINs MaTrepuabl
O = >
Conep:xaTeibHOe OMUCAHNE KAMKIOT0 KpUTEPUsi
Kpurepuii YpoBHHU cHpOPMHUPOBAHHOCTH HABBIKOB IPOEKTHOM 1eATeJIbHOCTH
Ba3oBbIil IloBLINIEHHBII
Camocro- Pabora B 11€J10M CBUICTEIBCTBYET O CIIOCOOHOCTH Pabora B 11€J10M CBUICTEILCTBYET O CIIOCOOHOCTH CAMOCTOSATEIBHO CTABUTh IIPOOJIEMY U
ATEJLHOE CaMOCTOSTENHLHO C OMOPOI Ha MIOMOIIIh PYKOBOJIUTENS CTABUTH HAXOJMTh MyTH €€ PEIICHUS; IPOJIEMOHCTPUPOBAHO CBOOOIHOE BJIa/ICHUE JIOTHUCCKUMU
npuoope- po0JIeMy U HAXOJHUTh IYTH €€ PEIICHUS; MPOJICMOHCTPUPOBAHA | ONEpalMsIMH, HABBIKAMHU KPUTHUYECKOTO MBIIIIJICHHS, YMEHUE CAMOCTOSATEIILHO MBICIIUTH;

TeHHe 3HAHUH

CIOCOOHOCTD MPHOOPETATh HOBBIC 3HAHUS W/MJIM OCBAUBATh

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

U pelieHmne HOBBIE CIIOCOOBI JICHCTBHH, TOCTUTaTh OOJIee rITyO0KOTO 0CBanBaTh HOBBIE CIIOCOOBI ICHCTBUH, TOCTUTaTh OOJiee rITyOOKOro TOHUMAaHUS
npooyaem [MOHMMAaHUS U3yYEHHOTO poOIIeMBI

3Hanue [IponemoHCTpHUPOBaHO MOHUMAaHKE COAEPKAHUS BRITOTHEHHOW | [IpogemMoHCTprpoBaHO CBOOOAHOE BIIAJCHUE IPEIMETOM MMPOESKTHOM J1€ATEINbHOCTH.
npeaMera pabotbl. B paboTe 1 B 0TBeTax Ha BOMPOCHI IO COACPIKAHHIO OmmOKH OTCYTCTBYIOT

paboThI OTCYTCTBYIOT IpyOble OMUOKH
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Peryas- [IponeMOHCTPHUPOBAHBI HABBIKH OTNPEICIICHUS TEMBI U Pabora TmatenbHO CIUTAHMPOBAHA U TIOCTIEI0BATENBHO peaIn30BaHa,
THUBHBIE TUIAHAPOBAHHS PAGOTHI. CBOEBPEMEHHO IIPOHICHBI BCE HEOOXOMMBIC ATAIbl 0OCYKICHUS U
AecTBUs . MPEICTABIICHUS.

Pabora noBeneHa 10 KOHIIA U IPEICTaBlIeHAa KOMUCCHU;

KoHTpOJIb 1 KOppEKLIHS OCYLIECTBISUIUCH CAMOCTOSITEIBHO

HEKOTOpPBHIE dTANbl BBINOJIHAIUCH 101 KOHTPOJIEM U IIPU

noaepxke pykopoauress. [Ipu 3Tom nposBistorest

OTHEIIBHBIE JJIEMEHTHI CAMOOLIEHKHA U CAMOKOHTPOJIS

oOyuJaromerocs
Kommy- [IponemoHCTpUpPOBaHbl HaBBIKU OQOPMIICHHS IPOESKTHOM Tewma sicHO ompeneneHa u mosicieHa. TekcT/coo0IeHne Xopomo CTPYKTyprupoBaHbL. Bee
HUKAIHUSA paloThI 1 MOSICHUTENILHOMN 3aIMCKH, a TAKXKE MOATOTOBKU MBICJIH BBIPaKEHBI SICHO, JIOTHYHO, ITOCIEI0BATENbHO, apIyMEHTHPOBAHHO.

POCTOM Ipe3eHTauuu. ABTOpP OTBEYaeT Ha BOIPOCHI

Pabora/coobmienne BrI3bIBaeT HHTEpEC. ABTOp CBOOOIHO OTBEYAET Ha BOMPOCHI
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