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IosicHuTeNLHAA 3aNINCKA

Pabouast mporpamma mo BHEYpoO4yHOW nedrenbHOCTH «llepBble maru B Xumum» a1 8-X KIIaCCOB COCTaBlIEHAa B
COOTBETCTBUHM C TpeOoBaHUsSMU DeaepalbHOTO TOCYAApCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa OOMIETO 00pa3OBaHMSI
BTOPOTO MOKOJICHHUS:

1. [IpumepHasi ocHoBHasi oOpa3oBareiibHas IporpaMMa OCHOBHOTO oOmiero ooOpaszoBaHus (ogo0peHa pelieHreM
dbenepaabHOrO y4eOHO-METOAMUECKOTO 00beAMHEHUS MO 001IeMy 00pa3oBaHu0 (IPOTOKOJ OT 28 utoHs 2016 r. Ne
2/16-3) — fgosreestr.ru;

2. IMucemo Muno6puayku ot 28.10.2015 r. Ne 08-1786 «O paGounx mporpamMmax y4eOHBIX MTPEIMETOBY;
3. Iucemo Muno6puayku ot 12.05.2011 r. Ne 03-2960 «O0 opranuzanuu BHEYPOUHOU €SI TEIILHOCTHY.

JlanHasi mporpaMma SIBISIETCS MPOrpaMMoOil  OOIIEMHTEIUICKTyaIbHOW HampaBieHHOCTU. [Iporpamma mocTtpoeHa Ha

CJICIYIOIINX MPUHIUIAX:

- Ilpunyun nayunocmu (3HaHUSI OCHOBAHBI HA OOBEKTUBHBIX HAYUHBIX (haKTax).

- Ilpunyun nocnedosamenvrocmu u cucmemamuyrnocmu (00y4eHue OT MPOCTOTO K CIOKHOMY, «OT HE3HAHUS K 3HAHHIO, OT

HEYMEHHUS K YMEHHIO»).

- IIpunyun naensionocmu (OCYIIECTBICHUE CBSA3H MEXI1Y KOHKPETHBIM U aOCTPAKTHBIM).

- IIpunyun ocmvicrennocmu (IEPEHOC UMEIOUINXCS 3HAHUN B HOBYIO CUTYAIHUIO).

- Ilpunyun cosnamenvrocmu u akmugHocmu (IpUMEHEHUE 3HAHUN Ha MPAKTHUKE).

AKTYaJIbHOCTH NMPOrpaMMbl 00yCIIOBJICHA T€M, YTO B yUeOHOM IJIaHE TPEAMETY « XUMUSD» OTBEJCHO BCETo 2 yaca

B Henenmo (8 kimacc), 4To JaeT BO3MOXKHOCTh C(HOPMHUPOBATh y yUAIUXCS JIHIIb 0a30BbIe 3HAHMS MO TpeaMeTy. B Toxe



BpeMS BO3pAcT 8-TO Kilacca SIBISETCA BaXKHBIM JJIS1 MPOQPECCHOHATBHOIO CAMOOMpPEACICHUs MIKOIBHUKOB. Bo3MoXHO,
YTO MPOCHYBIIUICS UHTEPEC K XUMHUU MOKET TIEpepacTH B OyayIryro mpodeccHro.

AKTYaJIbHOCTh JAHHOW IPOTrpaMMBbl COCTOMT B UM TOM, YTO OHA HE TOJIBKO JAeT BOCIMTAHHUKAM IPAKTUYECKUE
YMEHHUSI U HaBbIKU, (POPMHUPYET HauaJbHBINA OIBIT TBOPUECKON EATEIBHOCTH, HO ¥ Pa3BUBAET UHTEpPEC OOYUaIOLIErocs K
HKCIIEPUMEHTY, HAy4YHOMY MOMCKY, CIOCOOCTBYET CaMOOTMPEICICHUIO YYaIIUXCs, OCO3HAHHOMY BBIOOpPY MPOQECcCHH.
VYyamuecss CMOT'YT Ha IPaKTUKE UCIOJB30BaTh CBOM 3HAHUS HA YPOKaX XUMHHU U B OBITY.

Ilenaroruveckasi 1eaeco00Pa3HOCTh 3aKJIKYAECTCA B TOM, 4YTO 0a30Bblii KypC IIKOJIBHOM MpPOrpaMMBbl
OpeIyCMaTpUBAeT MPAKTUYECKUE paboThl, HO MX SIBHO HEJOCTaTOYHO, YTOOBl 3aMHTEPECOBATH YyYallUXCi B
CaMOCTOSITEJIbHOM IMPHOOPETEHUN TEOPETUYECKUX 3HAHMU M MPAKTUUECKUX YMEHUH M HaBBIKOB. [l 3TOTO B Kypc
«IlepBble mIarM B XMMUW» BKJIIOYEHBI HAMOO0JIEE SIPKUE, HATJIAIHbIE, MHTPUTYIOIIUE SKCIIEPUMEHTHI, CHOCOOHBIE YBIIEUb U
3aMHTEPECOBATH YYAIIUXCS TPAKTUUYECKON HAYKOW XUMHUEH.

B pamkax HamumoHanmbHOTO mnpoekTta «OOpa3oBaHHMe» CO3JaHME LIEHTPAa €CTECTBEHHO-HAYYHOM HaIpaBiieHHOCTH «Touka
pocTa» MO3BOJMIIO BHEAPUTH B MporpamMmy paboTy ¢ HudpoBoi jgadbopaTopuell M KaYeCTBEHHO HM3MEHUTH MpPOLEcC
00y4YeHHUsI XUMUH.

KonunuecTBeHHbIE SKCIEPUMEHTHI MO3BOJAT MOJIy4daTh JOCTOBEPHYIO HH(OpPMAIMIO O NPOTEKaHWU TEeX WIM HHBIX
XUMHUYECKUX MpoIeccax, O CBOMCTBaxX BellecTB. Ha OCHOBE MOMYYEHHBIX HKCIIEPUMEHTAJIBHBIX IaHHBIX OOydaeMble
CMOTYT CaMOCTOSITENIbHO JIeJIaTh BBIBOJIbI, 0000IIaTh pe3ysIbTaThl, BBISBISATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyaeT
CIOCOOCTBOBATH MOBBIIIEHUIO MOTUBAIIUU OOYUYEHHUSI IIKOJbHUKOB.

Ieas nporpamMmmai:



@opMHUPOBAHUE Yy YYAIMXCSA HAYYHBIX MPEACTABICHUM O XMMHUH B IIOBCEAHEBHOW JKM3HH YEJIOBEKA 4epes
npoOyXACHNE HHTEpECa U pa3BUTHE MPO(HECCHOHATBHBIX CKJIOHHOCTEH K MPEAMETY XUMHUSL.

3agaun:

Oo0pa3oBareinbHble:

® PACIIUPUTH KPYT030p YUAITUXCS O MUPE BEIIECTB;

® ICIOJIb30BaTh TEOPETUUECKUE 3HAHUS IO XUMHH Ha MPAKTHUKE;

e O0y4UTh TEXHUKE O0€30MAaCHOCTH MPU BBIMOJHEHUN XUMHUUECKUX PEaKIIN;

e chopMHUPOBaATh HABBIKHM BBITIOJIHEHHS ITPOEKTOB ¢ uctonb3oBaHueM UKT u mudpoBoro o6opyaoBanus;

® BBISIBUTH TBOPYECKH OJIAPEHHBIX OOYYAIOIIUXCA U TTOMOYb UM MPOSBUTH CEOSl.
Pa3BuBawimue:

® CMOCOOCTBOBATh PA3BUTHIO TBOPUYECKHUX CIIOCOOHOCTEH 00yJarommXcs;

e (opmupoBath UKT-komMmeTeHTHOCTH;
BocnuraresbHble:

® BOCIUTAThb CAMOCTOSATEILHOCTD NP BHITIOTHEHUU PAOOTHI;

® BOCIUTATh YYBCTBO B3aUMOIIOMOIIIH, KOJUIEKTUBU3MA, YMEHHUE pad0TaTh B KOMaH/I€; BOCIUTATh
YyBCTBO JJUYHON OTBETCTBEHHOCTH.
CBs3b coepkaHusi MPOrpaMMbl BHEYPOYHOM AeSITEJIbHOCTH ¢ Y4eOHBIMH NPeAMEeTAMU:
Kypc BHeypouHO# N1eATeIbHOCTH UJIEHHO U COJEPKATENIbHO CBsI3aH C 0a30BBIM KypCOM XMMUHU U MO3BOJISET

MOJJIEP>KUBATh B3aUMOCBS3 TEOPUHU U MPAKTUKU, (POPMUPYET YCTOMUUBYIO MOTPEOHOCTh MPUMEHSATD MOTYUYEHHBIE 3HAHUS U



HAaBBIKU B ITIOBCETHEBHOM KU3HH.
[IporpamMmMa mocTpoeHa Ha OCHOBE MeJKIPeIMeTHOM MHTerpanuu ¢ GU3NKoi, MaTeMaTHUKOM, OMOJIOTHEHN U IPYTHUMHU
€CTECTBEHHO-HAYYHBIMH IIPEIMETAMHU.

Oco0eHHOCTH peajin3aluy NPOrpaMmbI:

Bo3pacT o0yuaromuxcs:

[Iporpamma opueHTHpOBaHA HA BOCIIUTAHHUKOB B Bo3pacTe 14-15 net 6€3 crennaibHOM MOATOTOBKH.

D®opMbl 3aHATHH:

B O6p330BaTeHBHOM IMpOoHCCCC UCIIOJIB3YIOTCA pa3JIMIHBIC (I)OpMLI IMPOBCACHUA 3aHATHA:

° Oecebl;
o JIEKIINH;
o CEMUHAPHI;

® MPAKTUYECKOE 3aHATHUE;

® XUMHUYECKUUN IKCIIEPUMEHT;

e paboTa HA KOMIIBIOTEPE;

® DOSKCKYpCHUH;

® BBINOJHEHHUE U 3aI[UTa IPOCKTOB.
Pe:xxum mpoBenenusi: 34 yaca B 1o - 1 pa3 B HeAeno. Bee 3aHATHS O BHEYPOUHOU IEATETLHOCTH MPOBOISTCS TTOCIIE
BCEX YPOKOB OCHOBHOT'O PaCIUCaHUs, IPOJOJIKUTEIHHOCTh COOTBETCTBYET pekoMeHarusam CanlluH, T. e. 40 munyT.

MecTo npoBeneHusi: 3aHATHS TPOBOAATCS B yueOHOM KabuHeTe xumun ['BOY OO c.I'Bapaenisi.



3nopoBbecOeperaromnias opraHu3anus 00pa3oBaTeIbHOTO MpoLecca MPEanoiIaraeT UCIoNb30BaHue (GopM U METOHOB
00y4eHHs, aICKBAaTHBIX BO3PACTHBIM BO3MOKHOCTSIM HIKOJbHHUKA: MTPAKTHYECKUE PAOOTHI, SKCIEPUMEHTHI U OeCeIbl.

Buarbl gesiTeIbHOCTH: TPEAYCMOTPEHBI TeopeTndeckue (204.) u npakruyeckue 3aHsaTus (144.).

IlnanupyeMbie pe3VJbTATELI 0CBOCHHS 00YYAIOIIMMUCS NPOrpaMMbl (BHeY4eOHOI) BHEYDPOUHOI /IeiTeIbHOCTH
JIn4HOCTHBIE pPe3y/IbTAThI:

- 0CO3HABATh €AMHCTBO M IIEIOCTHOCTH OKPYIKAIOIIETO MUPA, BO3MOKHOCTH €r0 MTO3HABAEMOCTH U OOBSICHUMOCTH Ha
OCHOBE JIOCTH>KEHUW HAYKHU;

- IOCTENIEHHO BBICTPAUBAaTh COOCTBEHHOE LIEJIOCTHOE MHUPOBO33PEHME: OCO3HABATh MOTPEOHOCTh U FOTOBHOCTH K
camMo00pa3oBaHuIO, B TOM YHCIIE H B paMKaxX CaMOCTOATEIbHOU ACSITEIbHOCTH BHE IIKOJIBI,

- OIICHUBATh KU3HEHHBIC CUTYAIIMU C TOUKH 3peHus 0e301macHoro obpasa )KHU3HU U COXPAHEHUS 3I0POBBS;

- OIICHUBATh YKOJIOTHUECKHUI PUCK B3aUMOOTHOIIIEHUH YeI0BEKa U MPUPOJIBL.

- popMHUpPOBATH HKOJIIOTUYECKOE MBIIINIEHHE: YMEHHE OLIEHUBAThH CBOIO JESATEIBHOCTD M MOCTYNKH APYTUX JIIOJIEH C TOUKH
3pEHUs COXPaHEHUS OKPYKAIOIIEH CPEe/Ibl - TapaHTa KU3HU U 0Jaromoayyus Jioaei Ha 3eme.
MeTtanpeaMeTHbIMM pe3ylibTaTaMu U3yueHus Kypca «llepBbie maru B XuMum» sBIsieTcs: GopMUPOBaHNE
YHUBEpCaAIbHbIX YueOHbIX AeicTBull (VY /).
PeryasituBubie YY/I:

- CaMOCTOSITEJILHO OOHAPYKUBATh U (POPMYITUPOBATH YUEOHYIO MPOOIEMy, ONIPESsATh 11elb YUeOHOM NeITeIbHOCTH;

- BBIJIBUTATh BEPCUU PEIICHUS MPOOIEMbI, 0CO3HABATH KOHEUHBIN Pe3yJbTaT, BLIOMPATH U3 MPEIOKEHHBIX U UCKATh

CaMOCTOATEIIBHO CPEACTBA JOCTUKCHUSA LICIIN,



- OCYILECTBJIATH LIeNIeNolaranre, BKIII0Yas MOCTaHOBKY HOBBIX Iieiel, MpeoOpa3oBaHUE MPAKTUYECKON 3a/1a4u B
MTO3HABATEJIbHYIO;

- COCTaBJIATh (MHAMBUAYAJIbHO WK B TPYNIE) IUIAH PELIEHUs TPOOJIEMBI;

- paboTas 1o 1UIaHy, CBEpSATh CBOU JACUCTBHUSA C LIETBIO U, P HEOOXOAMMOCTH, UCIIPABIIATH OMINOKU CAaMOCTOSITENILHO;
- YUYUTBHIBATh PA3HbIE MHEHHUS U CTPEMUTHCSA K KOOPIUHAIIMYU PA3IUYHBIX MTO3UIUN B COTPYTHUYECTBE;

- B IMAJIOTe C YYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSATEIBHO BRIPAOOTAHHBIE KPUTEPUH OLIEHKH.

ITo3naBaTeabHble YY/I:

- aHAJIM3MPOBAaTh, CPABHUBATH, KJIaCCU(DUIIMPOBATH U 000011aTh (PAKTHI U SABJICHUS. BBISBISTS IPUUUHBI U CIEJCTBUS
IPOCTBHIX SIBJICHU.

- OCYLIECTBJISITh CPABHEHUE, KIACCU(PUKALINIO, CAMOCTOSATEIBHO BBIOMpAasi OCHOBAHUS M KPUTEPUHU ISl YKa3aHHBIX
JIOTUYECKUX OTEpaInm;

- CTPOMTD JIOTHYECKOE PACCYKIEHNE, BKIIFOYAOIIEE YCTAHOBJICHUE TPUINMHHO-CIIEACTBEHHBIX CBA3EH.

- CO31aBaTh CXEMATUYECKUE MOJIENIU C BBIJICIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK O0bEKTA.

- COCTABJIATH TE3UCHI, PA3JINYHBIC BUJIBI TNIAHOB (TIPOCTHIX, CIOKHBIX U T.I1.).

- NpeoOpa3oBBIBATH HHPOPMAIIUIO U3 OJTHOTO BUJIA B APYroi (Tabyuily B TEKCT U Tp.).

- YMeTb OIPEACIIATh BO3MOKHBIE HCTOUHUKH HEOOXOIUMBIX CBEJICHUI, TPOU3BOAUTH MOMCK HH(POPMAIIHH,
aHAJIM3UPOBATh U OLIEHUBATH €€ JOCTOBEPHOCTb.

- 000011aTh TOHSTHS - OCYILIECTBIIATH JJOTUYECKYIO ONEPAIUIO Nepexoa OT MOHATUI C MEHBIIIMM 00BEMOM MOHATHSIM C
0OIBIINM 00BEMOM;

- CTPOUTD JIOTUYCCKUC PACCYKACHUA, BKIIIOYAIOMIUC YCTAHOBJICHUC ITPUYUMHHO-CJICACTBCHHBIX CBSI3CH.



- OOBSICHSTD SIBIICHHUS, TPOLIECCHI, CBSI3U M OTHOIICHUS, BBISIBISIEMbIE B X0J1€ MCCIIEIOBAHUS, OCYILIECTBISTH BHIOOD
Haubo1ee 3(HEeKTUBHBIX CTIOCOOOB peIIeHUs 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH.

KommynukaTusubie YY/I:

- yMeTh (pOpMyIHpPOBaTH COOCTBEHHOE MHEHHE M TMO3MIINI0, apTyMEHTHPOBATh €€ U KOOPAHMHHUPOBATH €€ C MO3UIUH
MapTHEPOB B COTPYIHUYECTBE MPHU BHIPAOOTKE OOIIETO PEIIeHHsI B COBMECTHOU ACSITENbHOCTH;

- 0ToOpa)kaTh B PeU COJECPKaHUE COBEPIIAEMBIX JEHCTBUI, KaK B JopME T'POMKON COLIMATTM3UPOBAHHOMN peuH, Tak U B
(opme BHYTpEHHEHN peun;

- YMETbh apryMEHTUPOBATh CBOIO TOUKY 3PEHUS;

- YMETb OCYIIECTBIISATh B3aUMHBII KOHTPOJIb U OKa3bIBATh B COTPYAHUYECTBE HEOOXOJUMYIO B3aMMOTIOMOIIb;

- yMeTbh paboTaTh B IPyIIIE - YCTAHABIMBATH padoure OTHOIICHHUS, 3PPEKTUBHO COTPYIHUYATH U CIIOCOOCTBOBATh
MPOAYKTUBHOU KOOTIEPALINH.

IIpeaMeTHBIMHU pe3yIbTaTaMM U3yYCHHUs [IPEAMETA SIBISIOTCA CIEAYIOINE YMEHUS:

- 0CO3HaHNE POJIU BEUIECTB;

- OIIPENIEIIATH POJIb PA3NIMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

- OOBSCHSATH POJIb BEIIECTB B UX KPYTOBOPOTE;

- PACCMOTPEHHE XUMUYECKUX MPOLECCOB;

- ICTI0JIb30BATh 3HAHUS XUMUHU MIPU COOTIOACHUM MTPABIII UCTIOIb30BaHMS OBITOBBIX XUMUYECKUX MTPENapaToB;

— pa3nuyaTh OMacHble U O€30MacHbIC BEIIECTBA;

- IPUBOJUTH MPUMEPHl XUMUYECKUX TIPOLIECCOB B IPUPOJIC;

- HaXO0AUTb YCPThI, CBUACTCIbCTBYIOIIHC 00 O6HII/IX IMPpU3HaKaxX XUMHUUYCCKUX IIPOUCCCOB U UX PA3INIHUAX;



- ICTIOJIb30BAHNE XUMUYECKUX 3HAHUU B OBITY;
- 00BACHATH 3HAUCHNE BEIIECTB B KU3HU U XO35HCTBE YEIIOBEKA,
- O0BSCHATH MUP C TOUKH 3PEHUSI XUMUH;
- popMHUpOBaTH MpPEACTABICHUA 0 OyayIIeM npodeccrnoHaIbHOM BEIOOpE.
Kpome Toro, 3aHsaTHs Npu3BaHbl NPOOYIUTHh y yYAIIMXCS MHTEPEC K XMMHUYECKOW HayKe, CTUMYJHUPOBATH JajbHEUIIee
U3YYCHUE XUMUU. XUMUYECKUE 3HaHMsI, COOPMUPOBAHHBIC HA 3aHATUAX, MHPOPMAIIMOHHAS KYJIbTYpa Y4alluxcs, MOTYT
OBITH UCITOJIb30BAHBI UMM JIJIS1 PACKPBITUS PA3TUYHBIX MPOSIBICHUN CBSI3U XUMHHU C KU3HBIO.
OcHoBaHueM /Uil BbleJeHUs] TPe0OBaHMI K YPOBHI0O MNOATOTOBKH OOYYalOIIMXCS BBICTYNAET OCHOBHAas
obpazoBarenpHas nporpamma ['bOY OOIL c.I'Bapaeiiibl.

Cnoco0b1 onpenesieHnst pe3yJibTATHBHOCTH:
- Hauanouolit Konmpoab (cenmsaops) B BUJIC BU3YyaIbHOTO HAOIIOAEHUS TIe1arora 3a coOII0ICHHEM BOCITUTAHHUKAMHU
TEXHUKHU 0€30MaCHOCTHU, MOBEICHUEM MTPU PabOTE C MOCIEAYIONTUM 00CYKICHUEM;
- Texywuit KoHmpoJb (6 meyeHue 6ce2o yuedOH020 200a) B BUJEC BU3YaJTbLHOTO HAOIOACHUS Tefarora 3a mpoieccoM
BBITIOJIHEHUS YYAIIUMUCS MPAKTUYECKUX padOT, MPOEKTOB, MHIUBUAYAIbHBIX 33/IaHHM, Y4acCTUsI B TIPEIMETHON HeJene
€CTeCTBO3HAHUS;
- Ilpomescymounsiii Konmpons (memamuuecKkuii) B BUAE MPEIMETHON JUATHOCTUKH 3HAHUS I€TbMHU MPOUIEHHBIX
TEM;
-  Hmozoevlit konmponws (mait) B BUAC U3YUYEHUs] W aHAIM3a MPOJYKTOB Tpyda ydaniuxcsi (MPOEKTOB; COOOIICHU,
pedeparoB), mporecca opranu3auy padoThl HA MPOAYKTOM U JUHAMHUKU JTUYHOCTHBIX U3MEHEHHUIA.

@®opMbl YU€TA 3HAHU, YMEHUN NIPH Peau3alUuM MPOrPamMMbl.



Ompoc;

OO6cyxnenue;

CamocrosTenbHas pa60Ta;

TectupoBanue;

[Ipe3enTanus u 3anTa TBOPUECKON pabOThI (IPOEKTHI U JIp.).

B kon1e yueOHOro roja oOy4aromuiics: J0JIKEH BBIOIHUTD U 3aIIUTUTH MPOEKT.

(ITpnaoxkenue 1. «Onucanue popmMbl NoABeAeHUS HTOTOBY).

TemaTuuyecKuil NJIaH NPOrpaMMbl BHEYPOUHOM JeATeIbHOCTH « MUp Xumum»

Ne |HasBanue pasaena Tema 3aHATUA Bcero Teobust I[Ipak- [Ucnoab3yemoe
/1 4acoB P THKAa [000pyA0OBaHUE
Pazpmea 1. BBoaHoe 3anaTHe. 1
1 BBenenue. (24.) 5
MecTo XUMHUU B €CTECTBO3HAHUH 1
Paznen 2. BemectBa. [Ipuemsr oOpamenus c 1
JDKCIepUMEHTAIbHbIE | BEIIECTBAMH.
OCHOBBI XMMMH. (84.) | T]papuna GesomacHoil pabOTHI MpH 8 1
2 MIPOBEJACHUH AKCIIEPUMEHTA.
TexHuka 1a00paTOPHBIX PadoT.
HarpesartenbHbie mpuOOpHI.




YucTtele BemrecTBa, 0000 YHUCTBIC
BemiectBa. [Ipumecu. Cmecn.

JlaTumk
PIEKTPONPOBOHOCTH,

1 HpoBOI
MHUKPOCKOIT

MGTOI[BI ITO3HaHUA B
CCTCCTBO3HAHUU.

Bopna. PactBopsl. Mopckas u npecHas
BoJa. buoorndyeckue >XuUaKOCTH

JlaTuuK TeMIepaTypsl
[JIJATUHOBBIN

MaccoBas 10Ji1 paCTBOPEHHOTO
BEILIECTBA, WM MPOLIEHTHAS
KOHIICHTpAIUs BEIIECTBA B PaCTBOPE

JlaT4mkK ONTHYECKOM
[JIOTHOCTH

HacpiienHsle H  MEpECHIILICHHBIE
PacTBOPBIL.

[{udporoit
MUKPOCKOTI

Pa3nen 3.
3HaKOMHUMCH ¢ MHPOM

HAHOYACTHI
(8u.)

MonenvupoBaHue

Crpoenue BeniectBa. Pazmepbl
yactull. HanouacTuusl

KonnouaHble CHCTEMBI: TTOYBa, TJIMHA,

MIPUPOJIHBIC BOJIBI, BO3TYX JIBIM,

MUHEpaJIbI, XJ1e0, MOJIOKO, MacJIo,

KpOBb. .. KoJsmonIHbIE M UICTHHHBIC
aCTBOPBI

MeTobl U Cpe/ICTBA IMIIMPUIECKOTO
HNCCIICIOBaHUSA

Kax cTeneHb n3MeIbYeHHOCTH BIIHSIET
Ha OO0 TUIOIIAb

COIMPUKACAIOIMNXCA YaCTHIL

10



Hano0O0BbeKTHl 1 00YCIOBIEHHOCTD UX
YHUKAJIbHBIX CBONCTB pE3KUM
YBEJIMYEHNEM IUIOIIAN IMOBEPXHOCTH
YaCTHULL

Paznen 4.
XHMUA HA CTpaxke
310POBbsi. (64.)

Moxn. Bosronka nionxa. Mog 3 antexku

«MapFaHHOBKa». HepMaHraHaT KaJIuAa

[Tepexuce Bomopoaa. CBolicTBa u
MPUMEHEHHE MIEPOKCHUIa BOJAOPOa

AIIXP

ALICTUJICATAIUIOBAS KUCJIOTA.
ACKOpOMHOBAS KHCJIOTA

[Ipubop as
MOJIy4eHUS BOJIOPOJIA

«3eJIeHKa» WM OpUIIITHAHTOBBIN
3eJICHBIA

«MBLI0 4yIeCHOE

JlaTunk pH

Pa3nea 5.
XUMHUSA TUIIHA

(5u4.)

Caxap, KpaxMaJl, LIeJUTI0103a —
POJCTBEHHUKHU TJIFOKO3BI

AJIFOMUHAN: BEJTUKUN U YKACHBIN

YKCyCHast KUCJIOTa

«ConeHnas Hala >KU3Hb»

Bpen HutparoB: MU uiu npasaa

Jlatuuk pH, natunk
PJIEKTPONPOBOAHOCTH

JlaTunk
PJIEKTPONPOBOAHOCTH

11

Pa3gea 6.

Padora Han

1. Oman evibopa memovi, NOCMaHOBKU

yenu, 3a0ay UCCie008aHusl .
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MPOEeKTAMMU. 2. Dman 6v108udICeHUss 2UNOMe3bl. 1

(54.) 3. Oman  naamuposamuss  nymu
docmudiceHUs yenetl
ucciedo8amenbCkux (NpoeKmHulx) 1
pabom u evlbopa HeobX0OUMOo2o
UHCIMPYMEHMAapUsi.

4. Oman npogedenusi yuebOHO20
ucciedoB8anus (npoexmmoi
pabomvl) ¢ NPOMENCYMOUHBIM 1
KOHMPOAeM 34 X00OM 6blNOJHEHUS]
U KoppeKkyuetl pe3yivmamos.

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

Conep:xaHnue Kypca

I/IHCprKTa)K 10 TEXHUKE 0€30IMacCHOCTH IMPOBOJUTCSA HA KAXKIAOM 3aHATHUHN IICPC ITPOBCACHHUEM OKCIICPUMCHTA.

2. BBenenne
2.1 Beoonoe 3anamue. 3HaKOMCTBO yYalIUXCSl C HOBBIM Y4€OHBIM KYPCOM BO BHEYPOUHOU AESITENbHOCTH.
2.2 Mecmo xumuu 6 ecmecmeo3nanuu. 3apoxxJieHue XUMUU KaK HayKd. CBsI3b XUMHHU C TPAKTHUECKOHN )KU3HBIO
4eJIOBEKa.

Hpakmuuecmﬂ yacmso.



Co3aaHune mo3HaBaTeIbHBIX KPOCCBOP/IOB M IPYTUX MHTEPAKTUBHBIX yIpakHeHui Ha LearningAps.org wim MyTest.
3. JKcnepuMeHTAIbHbIE OCHOBbI XUMHUH

3.1 Bewecmea. Ilpuemot odpawenusn c eeutecmeamu.
W3ydyeHne mnpaBuil TEXHUKH OE30MACHOCTH, MPEAYNPEKIAIONMX M 3alpelialimux 3HakoB. [lepBas moMOIIb.
[IpoTHBONOXapHBIE CPEACTBA 3ALIUTHI.
3HaKOMCTBO C BEILECTBAMH, BCTPEUAIOIIMMUCS B OBITY: HOJIHAsl HACTOMKA, ME/b, aIFOMUHUI, COJb, UIIEBAs COAA,
JUMOHHAsl KUCJIOTa, YKCyCHasi KUCIOTa, BOJA, MEAHbIM Kynopoc. OTinyue BeUIecTB MO (PU3NYECKUM CBOMCTBAM:
arperaTHoe COCTOsIHME, LIBET, 3amaX, BKYC, pacTBopuMocTbh. [lpaBuia XpaHeHHs BeEIIECTB B J1abDOpaTOpPHUHU.
TokcHMYHOCTH BEUIECTB I KMBBIX OPraHU3MOB OIPEAEISAETCS X XMMHUUYECKHMMM CBOMCTBaMH, UX CHOCOOHOCTBIO
BCTyNaTh B XUMUYECKHE peakuu. [IposiBIeHNST TOKCUUHBIX BEUIECTB Y YEIOBEKA: XUMHUUYECKUI 0XKOT, pa3apakeHHue
CJIM3UCTBIX 000JIOUEK, KaTap AbIXaTEeNbHBIX MyTEH, alJIepruuecKhe PeakiH, OCTPbIEe IEPMAaTUThI, KaHLEPOIreHHOE
JEUCTBUE, TOPAaXEHUSI OpPraHOB, BO3MOXKHOCTH JIETAbHBIX HCX0N0B. IlpaBuma otTOopa BemiecTB (TBEpAbIE,
MOPOIITKOOOpa3HbIe, JKUJKHE, BOIHBIC PACTBOPBI, 0CO0O€ BHHMaHHWE — pPabdoOTa TOJBKO C MajJbiMH OO0BEMaMH
BCILICCTB).
Tecm Ha ocHOBe 3a1aHuil U3 OTKpbITOro 6anka OUIIHN (paznen «MeToabl TO3ZHAHUS)

3.2 Ilpasuna 6e3onacnoit pabomul npu npoeedenuu Ikcnepumenma. Texnuka nabopamophnvix pabom.
3HaKOMCTBO C J1aOOpPaTOPHBIM OOOPYJOBAHUEM: CTEKJISIHHAs Mocyla (XMMHUYECKHE CTaKaHbI, KOJIObI, BOPOHKH,
JIENUTENIbHbIE BOPOHKH, MEpHasi MOCyAa), BECHI, IITATUBBI JJis MPOOUPOK M MPUOOPOB, HArpeBaTeNbHbIN MpUOOp-

CIIUPTOBKA, apdopoBas mocy/a (BeImapuBaTeIbHbIC YAIIKH, TUTIIH, CTYITKH, IITIATEH) U AP.
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3.3

3.4

besomnachas pabota co cTekiaoM, npoOKaMu (AEMOHCTpaLUs PE3KU CTEKJISIHHBIX TPYOOK, X HarpeBaHUs s
M3MEHEHUs (HOPMBI).

IIpaxmuueckas uacme.

C6opka mpubopa ans moimydeHus: ra3oB. [IpoBepka Ha repMeTHYHOCTh. 3aKpeIjIeHHe ero Ha mTaTuBe. PucyHok
npubopa mpu nmomouy Tpadapera.

Hazpesamenvnuvie npuoopei.

CnuproBka. ['azoBas ropenka. [Tnutka. BoasHas 6ans. Haznauenue HarpeBatebHbIX PUOOPOB.

N3yueHnne cnupTOBKHU: COCTaBHBIC YAaCTH U UX (PYHKITHSI.

['oprouee TOIIMBO AJsi CIMPTOBOK: 3THIIOBBIN cipT. OCOOCHHOCTH pEeaKUUU TOPEHUS: BBIJACICHHUE TEIJla U CBETA.
Cyxoe roprouee

[IpaBuna HarpeBaHusi NPOOMPOK C BOJHBIMU pPAcTBOpaMH (MPEABAPUTEIbHBINA TMPOTPEB BCEU IMOBEPXHOCTH,
00s13aTeIbHBIN HAKIIOH TPOOUPKHU, OTBEPCTUE TPOOUPKHU «OT Ce0s1», 3aKpPEIUICHHE JIep KaTelis IPOOUPKH).
Hcnonbs3oBaHue TUTIIEN TPU TPOKAIIMBAaHUM BellecTB. HazHaueHue onepanuy npoKaJIBaHUs.

llpaxmuueckas yacme.

N3yuenue miamenn. PUCyHOK miaMeHu.

CoOopka mpubopa Jyuisi BEITApUBaHUS COMHM (KOJBIIO HA IITATHB, BhIApUBATEIbHAS YalllKa, BOAHBIA PACTBOP COJIH,
cnupToBKa). PucyHok npubopa npu nomoru tpadapera.

Yucmuie eewecmea, ocovo uucmule geuwecmea. Ilpumecu. Cmecu. CriocoObl OYMCTKUA BEUIECTB OT MpUMECEN U
pasnenenust cmecel. @unbtpoBanue. lleperonka. Kpucraumzanus. Pa3zaeneHne ¢ NOMOIIBIO  MarHuTa,

HGHHTCHBHOﬁ BOPOHKH
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IIpaxmuueckas uacme.
1 BapuaHT: cMeCh PEUYHOTO TeCKa U caxapa.
2 BapHaHT: CMECh PEUHOI0 MECKa U MIOBAPEHHON COJIH.
CocTaBuTh CXeMy IOCIEI0BATEILHOCTA omepaluil (pacTBopeHue, (QpuiabTpoBaHue, BbINapuBaHue). CpaBHUTH U
0o0CyIUTh pe3yibTaThl JBYX BapuaHToB. OOpaTWTh BHMMaHHE Ha CMECh caxapa U mecka (y HEKOTOPBIX YalllKH
MOKPBUIMCh KOPUYHEBOM Maccoi), Ha BaXKHOCTb YCJIOBUM MPOBEICHHUS OSKCIEPUMEHTa, B JaHHOM cllydae Ha
CBOEBPEMEHHOE MPEKpaIeHne HarpeBa.

3.5 Memoowt no3nanus 6 ecmecmeo3nanuu.
Habnronenue. Dxcnepument. MojenrpoBaHue.
YcaoBus mpoBeeHNsT HaOMIOACHUS KaK OCHOBHOTO METOJ1a TTO3HAaHUS. MBICIUTEIBHBIN M pealbHbIA SKCIICPUMEHT.
YHuBepcaabHbIC 3HAHUS YEJIOBEYECTBA HA OCHOBE HaOMoAcHU. DU3ndyeckue 1 XUMUYECKUE SBIICHUS.
lIpakxmuueckas uacme.
bpoyHoBckoe npmxkeHue moa MHUKpockornoM. OOHapyKeHHE Kupa B CEMEHaX IojcoHeuHuKa. OOHapyKeHHe
Kpaxmaiga B kaprodene. OOHapyKeHHE YTJIEKHCIOIO0 ra3a B BBIIBIXacMOM Bo3ayxe. JloOaBieHue ITMMOHHOM

KHUCJIOTHI B yail. OdopmiieHne paboThl.

HazBanwue onbita Kak BeImosHsIN Yro Habmromaain

OOpaTuTh BHUMaHHE Ha NPAKTUYCCKUE 3aJaHUs IPOILILIX 3aHATHH. AKIEHTHPOBATh, YTO METOJ HAOIIOICHHS —

OCHOBHOMW METO]I IIO3HAHUS.
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3.6 Booa. Pacmeopsli. Mopckaa u npecnasa e6ooa. buonozuueckue icuoxocmu. KpoBb, muMda, KIECTOUYHBINA COK.
DKOJIOTHYECKHE TMPOOJIeMbl BOJBI. JIEKTPOMPOBOJAHOCTh KAaK CBONCTBO PAacTBOPOB 3JIEKTPOJIUTOB (IIpaBUIIa
0€30I1aCHOCTH C JJIEKTPOIprUOOpamu).

IIpakmuueckas uwacmo.
OnpeneneHue ¢ TMOMOIIBIO BJIEKTPONPOBOAHOCTH PACTBOPOB. B KAKOM XUMHUYECKOM CTaKaHE HaXOJIUTCA
OUCTUJUIMPOBaHHas Bojaa. J[aHbl TpU pacTBOpa: pacTBOpP MOBAPEHHOM COJIM, PACTBOP caxapa, AUCTUIUIMPOBAHHAs

Bojia. OpopmieHue paboThl.

HasBanue pactBopa Uto HabmroaeM (3aropaercst jJaMIlOdyKa

WJIU HET)

Kak pacno3HaTh: B KakOM CTakaHe — JIMCTWJUIMPOBAaHHAs BOJAa W PacTBOp caxapa. JOJKHBI NPemsioKUTh JiBa
croco0a: OpraHoJIENTUYECKUIA U BbIITAPUBAHUE.
[Ipoekt «3roToBieHne caMoeIbHOTO MPUOOpa ISl UCCIIEIOBAHUS 3JIEKTPOIIPOBOAHOCTH PACTBOPOBY

3.7 Maccoeas 001s pacmeopeHH020 éeuiecmaea, uiu RPOUEHMHAA KOHUEHMPAuUus eeuiecmaea 6 pacmaeope.
BsemuBanue. PaznoBecwl. HaBecka. MepHas nocynia (MepHbie CTaKaHbl, KOJIOBI, IIUTUHAPHI).
llpaxmuueckas yacme.
[IpuroroBienue pacTBOPOB MOBAPEHHOM COJIM 38JaHHON KOHLICHTPALIUH.
[IpuroroBieHue MUIMYYETO HAMTUTKA U3 TUIIIEBOM COJIbI, TUMOHHON KUCJIOTHI, caxapa U aCKOPOMHOBOM KUCIIOTHI:

KaXJas Tpylna oOmnpenenseT KOJIMYEeCTBO BEIIECTB Ha cBoe ycMmorpeHnue. CpaBHEHHE H  OOCYXKICHUE
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MPUTOTOBJICHHBIX HAIMUTKOB C T.3p. BKyca, (pukcanuu HaOmonaeMbix 3Q(GEKTOB, pacueTOB WM BBIMOJIHEHHS «HA
I71a30K», 9KCIIEPUMEHTABHON KYJIbTYPHI.

3.8 Hacviuwennvle u nepecvlujennvle pacmeopbl.
Memoouka eévipawjueanus kpucmaninos. Monokpucrami. Kpucramimyeckue apy3sl. UTo Takoe «3aTpaBKay.
JleMOHCTpalys MePeChIIEHHOTO PacTBOpa alleTara HaTpus.
IIpakmuueckas wacme.
[IpuroToBneHne HACHIIICHHBIX M TIEPECHIIEHHBIX pPacTBOPOB. [IpuUroTOBIEHHME BOAHBIX PACTBOPOB MEIHOTO
Kyrnopoca, XJIOpuja HaTpus, caxaposbl AJs BbIpallMBaHUs KPHUCTAJUIOB. BhIpaluBaHue KpHUCTaIOB U3 pacTBOpa
KaMEHHOM COJIM U MOAMPOBAHHOW COJU: €CTh JiM pa3Huna. [loueMy misi BeIpamyMBaHus KPUCTAIOB KaMEHHAsI COJb
Jyd4iie, ueM noaupoBaHHas. [lomyueHne oKpaleHHbIX KPUCTAUIOB COJIM C MCIOJB30BAaHUEM TMHUIIEBBIX KPACHUTEICH.
BripamuBanue KprcTamuioB MEAHOTO KyIIopoca U3 BOAHO-CIIUPTOBBIX PaCTBOPOB.

4. 3HAKOMHUMCS C MUPOM HAHOYACTHII

4.1 Mooenupoeanue. Monenn B ecCTeCTBO3HAHUU (TJ00yC, KapThl, (U3UYECKHE MOJEIH, OMOJIOTHYECKHE MYIISIKH,
KPUCTAJUITMYECKUE PeleTKr). Moaenu aTOMOB ¥ MOJIEKYJ B XUMUHU.
Ipaxmuueckas uacme.
N3roToBienne Moenei MOJIEKYJT U3 MOAPYIHBIX CpeacTB. PaboTa BOOOpakeHusl.

4.2 Cmpoenue eeutecmea. Pazmepot vacmuy. Hanouacmuuypt.
IIpoexmnas 3a0aua Ne 1. Kax y3HaTh MpUMEpHBIE pa3Mepbl BATAMUHHOTO JApaxe «YHAECBUT», «PeBUTY», ymakoBKU

KOTOPBIX PACIIOJIOKCHBI Y BAC HA CTOJIaX, HC OTKpPbIBAA OaHOYEK.
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IIpoexmnas 3a0aua Ne 2. 'Y Bac Ha cTONax HaXxOJATCS MEPHBIA LIMIUMHAP, KOJ0a C BOJOH, BECHI PHIYAXHOTO THIIA C
HabopoM pasHoBecoB. Ilpemnokutre cHocoObl oOmMpeneiaeHuss pa3MEepoB MOJIEKYJT BOABI (MPAKTUYECKUN U
TEOPETUUCCKHUIN).

Bonpoc: OtHocutcs 11 MoJekyia Boasl K HaHouacTuiaM? [loueMy BUpPyChl HA3bIBAIOT HAHOPOOOTAMHU?

4.3 Konnouonwvie cucmemvl: nouea, 2iuHa, NPUpooHsvle 600bl, 6030yX ObIM, MUHEPAbl, X1€0, MOJIOKO, MACNo,
Kpoey...Konnouonwvie u ucmunnsie pacmeopwvi. Onrnueckue cBocTBa: «3ppekt TuHaansa», «sIBICHUE UCKPALLIUXCS
cioeBy. KosiouiHble YacTUIlbl U UX pa3Mephl. Ixcnepumenmanvras 3aoava Ne 1. Ha cTomax: na3epHas ykaska u
Ja3epHBIN (POHAPUK C KPACHBIM JYYOM, JIBA XUMUYECKUX CTaKaHa: B OJHOM 3aBAapEHHBIN MAKETUK Yasi, B IPYTOM —
yuctas Bojaa. [lpomycture nyd nasepHoro (oHapuka yepe3 cTakaHbl. B KakoMm crakaHe, MO-BalleMy MHEHHMIO,
HaXOUTCs KoutouaHas cuctema? Ha yeM OCHOBBIBAETCs Ballle IIPEIIIONIOKEHUE?

Oxrcnepumenmanvras 3a0awa Ne 2. Bam Bbimanbl pacTBopbl anerata ceuHiia Pb(CH3;COO), u noauna kamus Kl,
MTaTUB C MPOOMpPKaMH, CIHUPTOBas Tropenka, Mpodupkoaepx artenb. B mpobupky nameite 2 min pactBopa Kl
(BbicoTOM 2 cM) W 3atem mpuiedte 2 mi pactBopa Pb(CH3;COO), . Obpasyercs »xenThlii ocamok. Harpeiite
MpoOUpPKY A0 PacCTBOPEHMS OcajKa. 3aTeM OXJIaJuTe MPOOUPKY OKOJIO 2-3 MUH M MOMEIIAEM B COCYJ C XOJIOJHOMN
nensHor Bojoi. Uro Habmogaere? UTo MpOMCXOAUT MPU BCTPSIXMBAHUM MPOOUPKU?

Wtak, BBl TONBKO YTO OOHAPYKWUIW PA3IMUYME MEXKIYy HUCTHHHBIMH PACTBOpPAMHU M KOJUIOMJIHBIMU pacTBOpamu. B
MOCJICIHUX BbI HaOJIOaM MposBieHue ontuueckux rdexron: «dbdext Tunmans» (okcm. 3an. Nel) u «sBIeHue
HCKPAIIUXCS c0eBy» (dKCI. 3a1.Ne2).

Bompoc: Kak 1oka3aTe, 4T0 MBUIbHBIA PacTBOp sBIsieTcs KoutouaHou cucremoii? (I1o paccessHuto cBeTa B pacTBope

-koHyC Tungans).

18



UTO mpOMCXOIUT €CIM B MBUIBHBIA pacTBOp 100aBUTH MoBapeHHYI0 coib? ([Ipo3paunblii mpexae pacTBOp Pe3KO
MYTHEET, 00pa3yIOTCsl KPYITHBIC XJIOMbs). 3HAKOMCTBO C SIBJICHUSIMU KOATrYJISIIUN U BHICATMBAHUS.
lIpoexmuas 3a0aua Ne [.]IBa yuyeHHKa NPUTOTOBWIA CMECh U3 PACTUTEIBHOIO Maciia U BOJbI: JOOABUB MOJIOBUHY
yaliHOM JI0>kKHA Macia B 200 mi Boabl. OJUH U3 HUX YTBEPHKIAET, UTO MOJYYEHHAsI CMECH SIBISETCS KOJUIOHUIHBIM
pacTBopoM, a Jpyroit 3To orpuraeT. Kto mpas? CBoi OTBET WILTIOCTPUPYHTE CHUMKAMU Ha MOOMJIHBHOM TesedoHe.
(ITpaBel 00a yuyeHuka. Bce 3aBUCHT OT OCOOGHHOCTEH MpUrOoTOBIICHUSI cMecH. Eciau mpocTo pasmermiath Macio B
BOJIe, TO KoHyc Tunnans He HaOmogaeTcsa. Eciu ke akTUBHO B30AJITHIBATH CMECh B TEUEHHE HEKOTOPOTO BPEMEHH,
TO CMECh MYTHEET M B TaKOM pPacTBOPE XOPOIIO BHUJIEH KOHYC PAacCEIHHOTO CBETa, TO €CTh IMOSBIISIIOTCS
MEJIKOAUCTIEPCHBIC YACTUIIBI KaleJIeK Macia).
BriBoa: KoJIOMAHBIE PACTBOPHI MOXKHO OOHAPYXUTh MO ONTHYECKOMY TecTy «dddext Tunmans», KOTOpbIH
0OHapyUBAETCS, €CIIM KOJUIOU/IHbIEC YaCTHUIIbI HE TIPEBBIIIAIOT JUaNa30H HAHOPa3MEPOB.

4.4 Memoowl u cpedocmea IMRUPULECKOZ0 UCCIE00BAHUA.
Ha mpenpinynux 3aHsaTusix Bbl BBIONHSUIM 3KCIIEpPUMEHTaIbHBIE U MPOEKTHBIC 3adaun. Kak Bbl qymaere, Kakue
METO/IbI KCCJICIOBAHUS Bbl UCIIOIB30BAIH?
1. HaGmonenwne. 2. DxcriepuMenT. 3. Msmepenue. 4. CpaBHEHHE
Bcnomuute 3a1anust, IpOCMOTPUTE CBOM 3aMMMCU U MPOKOMMEHTUPYUTE UX C TOYKU 3PEHUS UCIIOJIH30BAHHBIX
METO/IOB HccenoBaHus. YeM BbI MOIb30BATUCH, YTOOBI PEIIUThH MTOCTABICHHYIO MEepe/l BAMU MPOOIIEMYy.
llpoexmnas 3a0aua Ne 1. Haliqute, yeMy paBHA TUIOTHOCTh aJIIOMUHUEBOM (DOJIBIU Y METHOU WJIM CTaIbHOMN

00JIBAaHKM HEMPABUILHON (DOPMBI, KOTOPHIE JIekKaT Ha Balux croiax. Uaer odbcyxaeHue.
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4.5

4.6

JIOJKHBI TIPEJITIOKUTD TUIAH PEIICHUS 3TOW 3a7[a4d, ONPEACIIUTh KaKue HEOOXOANMBI U3MEPUTEILHBIE TPUOOPHI IS
pEILICHUS 3TOU 3aJaUu.

CpaBHUTH HaliJIECHHOE 3HAYCHHE TJIOTHOCTU ATIOMUHUS, MEJIM UK CTall CO CIIPABOYHON BETUYHUHOI.

Kak cmenens uzmenvuennocmu eiusem Ha oouwyro niaouiads conpuxacarwujuxca yacmuy. OObEMHBIC B3pPbIBBI
HA MYKOMOJIBHOM 3aBOJI€, JPEBECHO-CTPYXKEYHOM Mpeanpustuu. [loyemy Henb3si HCHONb30BaTh OCH3UH IS
po3xKUTa IpoB. BCMOMHUTH «YTO TaKOE IJIOMIA/bY, «EAUHUIIBI U3MEPEHHUS IO,

IIpoexmuas 3aoaua Ne 1. Y Bac Ha crojax Haxonarcs JuO0 KyOuk PyOuka, 1nbOo ManeHbKas yrakoBKa caxapa-
padunana. Haliure muomaas meynoro Kyouka v o0IIyro IIomia b 9 MajabiXx KyOMKOB, U3 KOTOPBIX COCTOUT OOJIBIION
KyOMK; WM 1IeJI0M YIMaKoBKHU caxapa W OOIIyIO IUIONIAa/b BCEX KYCOUKOB caxapa B yrnakoBke. CpaBHUTE 3HAYCHUS
TJIOIIAM 11eJION (DUTYPBI U CYMMAapHOM IIoNaau ee yactel? Kakyro 3aKkoHOMEPHOCTh MbI MOKEM HA0I01aTh?
Hanooovekmot u 00ycno6neHHOCMb UX YHUKAIbHBLIX CEOUCHME PE3KUM Y8eTUYEHUEM NI0UWA0U NOEEPXHOCHMU
yacmuy. HAHOYACTHIIGI, HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPWUKH, ICHAPUMEPHI, IICOTUTHI,
KBaHTOBBIC TOYKH.

IIpoexmuas 3a0aua Ne 2. Yxo nocst umeeT juymmHy 12-13 mm, a yactuma maraeruta Fe304 — 20 aMm. YBennubTe UX B
1 mummapy pa3. C kakuMu 00bEKTaMHU BbI Terepb Oynere ux cpaBHUBaTh? Kakue dusznueckue BETHMUUHBI
M3MEHSIOTCS TTPH U3MEHEHUH JIMHEHHBIX pa3MepoB?

IIpoexmmnas 3a0aua Ne 3. Ckoabko nuctoB Oymaru A4 Boiiner B crakan oobeMom 100 mu?

Kaxxnoit rpynme BeIanbl TUCTHI Oymaru A4 u xumudeckue ctakanbl oobeMom 100 mut. Kakmast rpymima uiet oTBeT
Ha 3TOT BOIIPOC.

Hpez[naraeM IIOMOIIIb: COMHHTC JIMCTBI B KOMOK. CKOJIBKO KOMKOB 6YMaFI/I BOIIJIO B OJUH cTakaH?
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Haiinute niomanb otnenbHoro aucta A4 v mioiajb NOBEPXHOCTH XMMHUYECKOro crakaHa. Hailaute cymMmapHyto

IJI0IIa/Ib KOMKOB OyMaru, HaxoAsIIuXcs B cTakaHe?

I[GJI&IOT BBIBO/J. OHA OKa3ajJaCb 3HAYUTCIIbHO OobIIe IJI0MIAaAN IMTOBECPXHOCTHU CTAKAHA.

KakuM 00pa3oM Mbl yBEJIMUMIIM CyMMAapHYIO ILTOIIA b MOBEPXHOCTH Oymaru? (Y MeHbIIEHnEM 00beMa OJHOTO

JIMCTA)

4.7 Hanoob0vekmul u 00ycn061eHHOCMb UX YHUKATbHBIX CE0UICHIE PE3KUM Y6eTUYEeHUEM NA0WA0U NOBEPXHOCMU

yacmuy. HAHOYACTHUIIbI, HAHOIIJICHKHU,

KBAHTOBBIC TOYKH.

HaHOBOJIOKHA,

HAHOTPYOKH,

HaHOIIApKWKHU, ACHAPHUMCPBI, LICOJUTHI,

IIpoexmuas 3a0aua Ne 4. Haiinure miomiaab CBOeH 4yepernHoOi KOPOOKH M CpaBHUTE €€ C IUJIOMIAbI0 MOBEPXHOCTU

GOIBLINX ITOTyLIAPHIT U YepeIIHOi KOpOOKH, ecir S(kopa 6.11.) = 2500 cv” . S(4.x)=4nr?/2, rae r=C/2x.

OObsicHeHue: 00bIIAsK TUIOIA/b OOJIBIINX MONYIIAPUA OOBSICHIETCS HATMYMEM MHOTOYUCIICHHBIX CKIIaI0K.

9Kcnepumenmaﬂbﬁaﬂ sa0ava. Ha cromax HaxoaiaTCsa CTaJlbHasd KHOIIKA, JKCJIC3HBIN I'BO34ab, KYCOYCK MeﬂHOﬁ

IIPOBOJIOKH, MCJHAA CKPCIIKA, I'PpaHyJibl aJIIOMUHUA W IUHKA, IITATUB C HpO6I/IpKaMI/I, coJistHas kuciorta. Ilomecture

MPEIIOKEHHBIE Tela Ha THO MPOOUPOK M T0OABHTE 3aT€M COJISIHYIO KHUCJIOTY (BBICOTA CTOJIOA KUAKOCTH MPUMEPHO

1,5¢cm).

Onuimurte, 4YTO BBl HaOIIOJaeTe B KaXJAOM U3 MPOOUPOK.

3HaAKOMCTBO C QJICKTPOXUMHUUYCCKUM PAOAOM HaHpH)KeHI/Iﬁ MCTAJIIIOB.

HasBanue o0bekTa HaszBanue

METaJlia,

nu3

Yrto HabmromaeM

JleBee wimn

npasee
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KOTOpOro OTHOCHTCEIBHO

cliejaH OOBEKT H, B sn/xum

pany

BriBOoa: C KMCITOTOM B3aUMOAEHUCTBYIOT METAILIBL: . .........
C KMCJIOTON HE B3aUMOACHUCTBYIOT METAIUIBL: ........

- 3aymanue no yueoHuky M.A. AxMeToBa: 03HaKOMbTECh C TEKCTOM Ha c. 13,

- C KaKuM BBl CTOJIKHYJIUCH HpOTHBOpG‘-II/ICM? MGIH) )51 cepe6p0 B HAHOCOCTOSIHUSX CIIOCOOHBI BSaHMOﬂeﬁCTBOBaTB C

KHACJIOTaMHU. Y BEIUYCHUE Iomaan IIOBCPXHOCTH PCArnpyromux 4aCTHIl BJIMACT HC TOJBKO Ha CKOPOCThH PCAKIIHNH

(0OBEMHBIE B3pBIBBI), HO U Ha XapaKTep XUMHUUYECKUX CBOUCTB.
[IpoekT «B nounckax KOJUIOUIHBIX PACTBOPOBY
5. XuMus Ha cTpaxe 310pPOBbSI.

5.1 Hoo. Bo3zouxa itooa. Hoo uz anmexu.
Ilpaxmuueckas wacmeo.
H3roToBienne MoeI MOJIEKYJIbI Hona. DieKTpoHHas1, Tpaduueckas popmyna ioaa
[TpoexT «OOHapykeHHE KpaxMasa B IPOIYKTaX MUTAHUS.

5.2 «Mapzanyoska». Ilepmanzanam kanus. MapraHer v €ro CTEIICHU OKUCIICHUS
llpaxmuueckas uacmeo.
OrnpeneneHne MaccoBOM JI0IM KUCIIOPO/Ia B MOJIEKYJIEe IEpMaHTraHaTa KaJiusl.

PacyeTr 0THOCUTENIBHOM IIOTHOCTU KUCIOPOA MO BO3IYXY.
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COopka npubopa 1151 TOJIyYEHHUs KUCIOPOa METOJOM BBITECHEHHS BO3TyXa.
OKcnepuMeHT: cOopka mpubdopa s pa3ioKeHus nepMaHraHaTa kanus. KauecTBeHHast peakuys Ha KUCIOPO/.
[[BeTHBIE peakIuu C IepMaHraHATOM Kajus (Hamp., IEpMaHraHat Kajlus U CyJlb(QUT HaTpus, Jp.)
5.3 Ilepekucw 600opooda. Ceolicmea u npumenenue nepoxcuda 6000pooa. CTeneHb OKUCICHUS KUCIOpoaa B MOJIEKYyJIe
NEPOKCH]Ia BOJIOPO/IA.
Peaknus pasioxeHus nepokcuaa Bogopoaa. Kak npoecTr sKCIiepuMeEHT.
Karanmzaropsl. Oxcun mapranna (1V), hepMeHT kaTanasa — KaTaau3aTopbl PEaKkIMU Pa3IoKCHHS.
IIpakmuueckas uacmo.
Oxcun mapranna (1V): Hamucatb GopMysTy BEIIeCTBa U ONPEICIIUTh CTCIICHb OKUCIICHHS.
Tpu npoOUpKH, B KAXKIOKH HAXOIUTCA HECKOJIBKO MJI allTEYHOM MEPEKUCH BOIOPOJa. Bo BTOPYIO U TPEThIO MPOOHPKH
IIOMECTUTE COOTBETCTBEHHO oKcuA Maprania (IV) (Ha koH4MKe mmaress) U CBeXKEeHaTepThli KapTodens (Ha KOHUUKE

IITIATEN).

Howmep npoOupku | Uto nodbaBuiu Uro Habmogaem

Hanucate ypaBHeHHE peakiuy ¢ 0003HAYCHHUSIMU YCIOBUM €€ MPOTEKAHMUS.
[Tpoucxoaut nu peakuus B nepBoil nmpodbupke? Ilpemnoxure npubop 1isl MOTydeHUsT BOJOPOJA MPHU Pa3IOKEHUH
NEPOKCHA BOJOPOA.

5.4 Ayemuncanuyunosaa kucioma. Ackopounosas kucioma. KucinotHocts cpeabl. pH — HHAUKATOPBI CBOUMHU

pPYKaMH.
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Hpakmuuecm}l uacmso.

Onucanve gusznyeckux CBOUCTB. [IpUroToBiIeHHE pacTBOPOB

AlETUWICATTMIIMIIOBOM U aCKOPOMHOBOM KHUCIIOT.

JleiicTBrue nHaMKaTOpOB ((heHondranenna, JaKkMyca 1 METHIOPAHkKa) Ha UX PACTBOPBIL.

WUHUKATOPbI ALeTUIICATUIIOBAS AcCKOpOMHOBAsI KUCIIOTA
KHUCIIOTa

®denondranenx

Jlakmyc

METHIIOPAHK

[IpurotoBienue oTBapa KpacHoi kamycTel. HaOnroieHue u3MeHeHus 1[BeTa 0TBapa B Pa3HbIX pacTBopax (YKCycHas,

JIMMOHHA, aCKOp6I/IHOBaH KHCJIOTBI, IIOBAPCHHAA COJIb, I'a3MPOBAHHAA BO/JA4, HaHIaTBIpHHﬁ CIIMPT, IIUIICBaA COJa,

pacTBOpP MbLJIa U CTUPATBHOTO MOPOIILKA).

B3aumopeiicTBue ackopOMHOBOM KUCIOTHI ¢ HomoM. Bormpoc: mj1st Kakux 1iesieil MOKHO MCIOJIb30BaTh Ty Peakiuio?

(nmst oOHapy>KEeHHsI ACKOPOMHOBOM KUCIOTHI B IPOYKTAX MUTAHUS).

1 pearent 2 peareHr Uro wnHaOmomaeM IMpu HUX
aCKOpOMHOBAs Hox B3aMMOJICHICTBUU

KHCJIOTa

duznyeckue dusnueckue

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

..........

5.5 «3enenka» unu opuniuanmosstii 3eaenstii. L{Bet mopomkooOpazHoro OpHIIMaHTOBOrO 3eseHoro. [IpakTuueckoe

3HAYCHUC U IMOJIYHCHHUC.
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IIpakmuueckas wacme.
duznyeckre CBOWCTBA OPHILTHAHTOBOTO 3€JICHOTO
Kak nokaszaTh MOMIMHHOCTH OpHIUIMAHTOBOTO 3eseHoro. IIpoBeneHue mocCieqOBAaTENbHBIX PEAKIMA B OJHOM
npoOupKe ¢ OpUITMAaHTOBBIM 3€JICHBIM: BHaualie B MPOOUPKY J00aBUTh KOHIICHTPUPOBAHHOM COJISIHOM KUCIOTHI, a
3atem pactBopa menoun NaOH. Odopminenune paboTel MO CBOEMY YCMOTpPEHHIO. 3aTeM OOCYAHTh: Kak
3a(pUKCUPOBAIH PE3yIbTaThl SKCIIEPUMEHTA (M3MEHEHUE 1IBETA, BBINAJIEHUE OCAIKA).
[TpoekT «MOXHO JI1 UCTIOIB30BaTh OPUIITMAHTOBBIN 3€JCHBIN KaK HHAUKATOP KUCIOTHOCTH CPEABD)

5.6 «Mbi1o uydecnoey: XO351UCTBEHHOE U TYaJI€THOE, KUIKOE U TBEPJIOE.
lIpakmuueckas uwacme.
JlelicTBHE JIaKMyCa Ha paCTBOP MbLIA, PACTBOP CTUPATBHOIO MOPOIIKA
(IOKa3aTeNnbCTBO MICIOYHOTO XapaKTepa MOKOIIUX CPECTB). MI3yueHHne STUKETOK TBEPJOTO U KUAKOTO MbLIa
(pa3nuuue B XMMUYECKOM COCTaBe). PacTBopeHue Mblila B )KECTKOM U AUCTHWIIMPOBAHHOM Boje. DddekT Tunaans.
[Ipoext «MbL1OBapeHuE»

6. XuMud MUALIHA

6.1 Caxap, kpaxman, yennronoza — poOCmEeHHUKU 2TIIOKO3bl.
Urto takoe nuabet. ['MukeMUUeCKUid UHIEKC TPOAYKTOB MUTAHUA.  XUMHUYECKHUE MOJCIACTUTENIN U UX KOBapCTRBO.
IIpakmuueckas wacme.
Omnpenenenre MPOyKTOB C BEICOKUM TIIMKEMHUYECKUM UHACKCOM (paboTa ¢ Tabiuiiei).
OmnpenensieM MOJCIACTUTENN: acmapTam, cCopour .... (PadoTa ¢ aTuKeTKaMH.

OmnbIT: B3aMMOJCHCTBHE IIIOKO3bI ¢ THApoKcu oM Meau (11), cBeKempHUroToBICHHBIM.
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HUccnenoBanne W3MEHEHHS COIEpPKAHUS TIIKOKO3bI B KPOBH IIOCIIE cOamaHCUpOBAaHHOTO 00efa W TMocIe
ynotpebnenus dactdymaa: KHPUESIIKOB,YUIICOB, CIAJIKUX Ta3UPOBAHHBIX HATMTKOB.
6.2 Anromunuii: eenukuit u yycacnotii. IloueMy He clieyeT MOJIb30BAThCS ANIOMUHUEBON mocy10il? ConepHUK
kanpiua. Octeonopo3. MeTailibl KOHCEPBHON OaHKHU.
IIpakmuueckas paboma.
CBoiicTBa amOMUHUS U O0JACTH NMPUMEHEHUS aIOMUHHUS Ha OCHOBAaHUU €ro CBOMCTB (moBTOpeHue). CocTaBUTh
Ta0NUILy, KJIACTEP WA CXEMY.
[IpoBeneHNEe XUMUUECKHUX PEAKIIUNA, XapaKTepU3yIOIINX aM(pOoTepHbIe CBOWCTBA COSMHEHUN aTFOMUHUS.
OmnbiT 1. AFOMUHUM U COJISIHASI KUCITOTA.
OmneiT 2. X5opu anrOMAHUS U TUAPOKCU HATPHS
Omnpit 3. ['uapokcua atOMUHUS U COJISIHAS KMCI0Ta

OmnpiT 4. 'uapokcH T ATFOMUHUS U THAPOKCUTT HATPUS

Ha3Banue onbiTa | UTo HaOm012E6M YpaBHEHNE XUMUYECKOW PEAKLIUU

BeBOZ: .............
[TpoekT «Ee BennuecTBO — KOHCEpBHAs OaHKA: HKCIIEPUMEHTATBHOE ONPEIETICHUE METAILIIOBY.
6.3 Ykcycnasa kucnoma. CTonoBbelil YKCYC, YKCYCHAsl 9CCEHIIHS, JICIsTHAs] YKCyCHAsl KUCJIOTa: B 4YeM pasHuiia. CBoiCTBa
YKCYCHOM KHUCJIOTBI U €€ TpuMeHeHne. PU3n0I0rnIecKoe BO3ACUCTBUE KUCIIOTHI.
IIpakxmuueckas paboma.

CocrapnieHre NOHATUITHOM CXEMBI: «UTO s 3HA0 00 YKCYCHOM KUCIOTe»  (MHIUBUIYAIIbHO, IUOO B IPYIIIE).

26



PacueTr koHUEHTpalKy KUCIOThI IPU €€ pa30aBIeHUU.

KucnorHocts pacTBOpOB MUIIEBOM COJBI M YKCYCHOM KHUCIIOTHI.

["amenue numeBon coapl YKCYCHOM KUCIOTOW: MPU3HAKK XUMUYECKOU

peakuuu (BbIIEIEHUE ra3a, pe3KOe yBEIHMUYEHHE 00beMa PEAKIIMOHHON cMecH). [IOBTOpUTH peakuio rameHus Cobl
C HCHOJb30BAaHUEM MHIMKATOpa (HAmp., OTBapa KpPaCHOKOYAHHOW KamycTsl). [l dero HeoOXoauMo ObLIO
IPUMEHEHUE UHIUKATOpa?

OOpatuTh BHUMAHUE, YTO BBIIECIECHUE T'a3a YACTO COMPOBOKAACTCS

yBEJIMYEHHEM 00beMa peakIMOHHOM cMecu. Kakue Mepsl pe1ocTOpOKHOCTH

HY>KHO COOJIIO/IaTh IPU MPOBEJACHUHU TaKUX PEaAKIUil?

6.4 «Conenan nawa xncu3novy (IOBapeHHas COJlb, IOTAll, TJIyTamaT HaTpPUA....... riiayoepoBa CoJib, MEIHBIN

KYIopocC...... )

[Inmesas cona, nUTHEBAs COJIA, KAIBLMHUPOBAHHAS COJIA, KAYCTUYECKasl COAA: OJMHAKOBBIE WM Pa3HbIC BELIECTBA.
KauecTBeHHbBIE peaklii B XUMUHU.

IIpakmuueckas paboma

OnpenenuThb: Kakoe U3 BEUIECTB (MUILEBAs COJa, KayCcTUUeCKas coJla, KaJblIMHUPOBAHHAS COJIa) SIBJSIOTCS COISIMU
YTOJIbHOU KUCJIOTHI.

OmnepiT 1. [leficTBUE MHAUKATOPAMH.

OmnpIt 2. JleficTBUE Ha paCTBOPHI MUIIEBON U KayCTUYECKOM COMIbI YKCYCHOW KHUCIIOTHI

Ha3Banue onbiTa Yrto HabmrogaeM BriBog
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BuBon: ..........
[IpoBeneHNEe OMBITOB MOATBEPKAACT, YTO MUIIEBASI COJIa, KAIBIIUHUPOBAHHAS COJIa — ATO COJM CIa0O0M YroJibHOM
KHUCJIOTBI, @ KAYCTHYECKAsl COJla — PACTBOPUMOE OCHOBAHUE.

OOCyauTh, Kak 10Ka3aTh ONMBITHBIM ITyTEM, YTO MUIIEBAs COJA SIBJISACTCS KUCIION COJBIO.

6.5 Bpeo numpamoes: mugp unu npaeoa. 1lonbza HUTPATOB: BaKHEHIIME MHUHEpPAJIbHBIE  yIOOpEHUS KaK MCTOUYHHK

azota. Kpyrosopot azora. [louemy BeHeprHa MyXOJIOBKA MOEAAET HACEKOMBIX (TaK OHA BOCIIOJIHSIET HEJOCTaTOK
azoTa B 0OJIOTUCTHIX MecTax). Hutparsl B KauecTBe MUILIEBBIX KOHCEPBAHTOB. Kakue npeBpaiiieHusi MPOUCXOAT C
HUTpaTaMH B OPraHU3ME YEJIOBEKA. A30T U €r0 CTEIIEHH OKUCIICHUSI.

IIpaxmuueckas uacme.

Omnpenenenre MacCOBOM JIOJIM a30Ta B KAJIMIHOW, HATPUEBON M aMMOHUWHOM cenuTpe. BeiBoa: kakoe u3 HUX Oojiee
IIEHHOE a30THOE YJI00peHHE.

[Tpoekt «BnusitHue a30THBIX yI0OpEHUHN Ha POCT CaXKEHIIEB (acoam.

7. Pabdora Hag mpoekTamMm — 5 4

6.
7.

Oman evibopa membvl, NOCMAHOBKU Yelu, 3a0ad UCCIe008AHUS .

Oman 8v108UINCEHUS 2UNOMESb.

Oman naaHuposarus nymu 00CMUICEHUs yeaell UCCAe008amelbCKUX (NPOeKmHbLX) pabom u evloopa HeobX00UMO20
UHCIPYMEHMAapusl.

Oman npogedenuss yuebOH020 UCCIe008aHUS (NPOEKMHOU paOOmbvl) C NPOMEI’CYMOUYHBIM — KOHMPOJEM 3d XO00M

8LINOJIHEHUS U KOPPEKYUeU Pe3yibmamos.
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10.9man ogopmnenus, npedcmasnenus (3awumol) nPOOYKmMa NPOeKmHoUu pabomol

Cucok HCIOJbL3VEMbIX MCTOYHUKOB

Cnucoxk OCHOBHOM JIMTEpPaTypbI:
1. Xumnueckas sunukiaoneaus. T 1. M., 1988 r.
2. Kykymkun FO.H. «Xumus Bokpyr Hacy, M. Beicmas mikona, 2018 r..
3. B.U. Ky3HenoB «Xumus Ha IIOpore HOBOTO ThICSUYETeTHs», «XuMus B 1mkose» Ne 1, 2017.
4. AM. YOnun u agpyrue. «Xumus 1 Bac». M. «Xumusn2002.
5. ILHN. becnanos, M.B. JlopodeeB. Peanuzanust o0pa3oBaTenbHbIX NPOTPAMM €CTECTBEHHOHAYYHOM M TEXHOJOTMYECKON

HaIPaBJIECHHOCTEW M0 XMMUU C UCIIOJIb30BaHUEM 000pyaoBaHMs LeHTpa « Touka pocta». Metoauyeckoe nocooue. Mocksa,

2021.
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Cnucok JuTepaTypbl A y4YUTeJIs:
1. O.C.Tabpuensn, I'.I'. JIpicoBa «HacTonbHas kaura yunrtens xumuny». , [Ipoda, 2017.
. Anmux6epona JI.YO. 3anumarensnas xumus. Kaura nns ygamuxcs, yaureneit u poguteneit. M.: ACT-TITPECC, 2017;

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

2
3
4. 1O.H. KopotsiiieBa « XUMHUECKHE CAIOHBI KPacOThD». «Xumus B mkosie». Ne 1. 2005 .
5. Ckypuxun U.M., HeuaeB A.Il. Bce o nutie ¢ Touku 3penus xumuka. Crpas. uznanue. M.: Beiciias mikona, 2009
6. AxmetoB M. A., 3oposa E.IO. O0y4yeHne xumMun Kak IpoIiecc pa3BUTHs

7

. TIO3HaBaTeNbHBIX cTpaTerui ydammxcs [Tekcr]/ AxmeroB M. A., 3opoBa E.I0.// Hayka u mxkomna.- 2015.- Ne 2.-
C.81-87
8. Jlazapes B. C. IIpoekTHas nesTenbHOCTh B WIKOJIC: HEUCIONb3yeMble Bo3MokHOCTH |[Tekcr]/ Jlazaper B. C.

//Bompockr o6pazoBanusi. — 2015.- Ne 3.-C. 292-307.
9. Boponmos A. IlpoektHas 3amaya [DnekTponHbiid pecypc] / Boponmos A. - Kypuan «Havanbnas mkosa».- 2007.- Ne

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

10.BBenenne B HaHOTexXHONOTUU. XuMus [Tekct]/ yueOHOoe mocobue miusa ydammuxcs 10 — 11 kimaccos/ moa penakiueit
AxmetoBa M.A. - CII6: oGpa3oBatenbHbIil HeHTp «Yuactue», ObpazoBarenbHbie mpoekThl, 2011 — 108 c. (cepus
Hanomikona)

11.T"'a6puensa O.C., OctpoymoB WU.I'. IIponenesruuecknii kypc «Ctapt B xumuto»/ ['abpuensu O.C.- Kypnan «Xumus

B mkoJiey».- 2005.- Ne 8.- C. 19-26

30


http://nsc.1september.ru/article.php?id=200700608

12.T'ony6 I'.b., Ilepensiruna E.A., UypakoBa O.B. OcHOBBI NPOEKTHON AESITENBHOCTU IIKOJBHUKA: METOAMYECKOE

mocoOue Mo MPeToIaBaHmuio Kypca (C UCTIOIb30BaHUEM TeTpajiel Ha medaTtHoi ocHoBe)/ [loa pemakiueit mpodeccopa

E.fl.Korana. - Camapa: U3gatenbctBo «YueOHas nmuteparypay, U3narensckuii nom «denoposy. 2006. — 224 c.

Chnucok JUTEPATYPbI IJIA Oﬁy‘lalOl]_ll/IXCﬂ:

1.

2
3
4.
S)

B.A. BoiitoBuu «Xumus B 661Ty». M. «3Hanuey. 2000.

«QHIUKIIONEANIECKUI CII0Baph IoHOTO XUMHKa» M. «Ilemarorukay, 2002,

«Opyauty, Xumust — M. OO0 «T]l «M3matensctBo Mup kauTH»», 2018.

Anuk6epona JI.IO. 3anumarensHas xumus. Kaura muis yuamuxcs, yauteneit u poguteneit. M.: ACT-IIPECC, 2017;

Mup xumun. 3annMarenbabie pacckassl 0 xumud. Coct. FO.M.Cvupnos. CI16.: «MuM-3Okcnpeccy, 1995.

1
KpurepunajabHas Ta01Ma OLEHKH NPOEKTA

Ipuio:xenne Nel

Kpurepuii

ba3zoBrlii ypoBeHb

IToBbIILIEHHBIH YPOBEHD

1 Oamn

2 Gamta

3 Oamna

4 6amna

5 0annos

6 6amioB 7 6amioB

8 6amioB

! Jlaunas cucrema ouenmBanus, npuustas 8 OOII 000 I'BOY OOIII ¢.I'Bapaeiiisl, cocTapiena COrIacHo MeTOIMYECKAM PEKOMEHIALIAM U3 chopHika Oummana U.C.,

Tony6 I'.b., Ilepensirunoit E.A. «Ilopsnok ¢opmupoBanus pasnena «CucTeMa OLEHKH JOCTH)KEHHMS IJIAHHUPYEMBIX pEe3YJIbTaToB OCBOEHHMS OCHOBHOM 00pa3oBaTeNbHOM

IIPOrpaMMbI OCHOBHOTO 0011ero oopasoBanus». — Camapa. 2012.
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Cnoco0HOCTh K CAMOCTOSITETLHOMY MPHOOPETEHH IO 3HAHMIA U PelleHHI0 MPodJieM

Pemenue mpobiem

VYyenuk VYyenuk VYyenuk onucan | Y4eHUK Yyenux Yuenuk Yyenux Yyenux
TIOTBEP AHIT 00BSCHHT CUTYAIHIO U obocHOBa mpoaHaIm3upo | HasBal chopmynIHpoBa | yKazai
HOHMMaHUE IPHYMHEL, 110 yKasaj CBOU UIEATBHYIO BaJI cuTyaruro | HEKOTOPBIC 7 mpobreMy Ha | HEKOTOpPBIE
MPOOIEMEI, KOTOPBIM OH HaMEpEHHUS (>kenaemMyro) Y Ha3Bal TIpHHHHEL OCHOBE TIOCIIE/ICTBHS

E c(hOopMyIHPOBaH | MPUCTYIIII K CUTYAaITHA MIPOTHBOpEUHE ;ZmeCTBOBaH JIETaTHHOTO CyIIecTBOBa

E HOW y9uTeIeM 111210 MEXTY ) npo6eMsl, aHanmm3a HUS

§ poOIIEMEI, HﬂeanLH?H " C‘bOPI‘U‘y”HpOB CUTYaIHH U | TIpoOIIeMBI

S chopMynHpOBaHH peanpHOMI aHHOMH ¢ MIPUBEJ aHAJIN3

g oif yunreneM cuTyanuein NTOMOIIBIO IPUYUH ee

E YIHATCIIA CYIECTBOBAHU

3 S

=
VYuenuk VYueHuk ¢ VYuenuk Yuenuk Yuenuk Yuenuk Yuenuk Yuenuk
TIOTBEP M TTOMOIIBI0 chopMynHpoBan | CHOPMYIHPOBA | TPEIIIOKILT 00ocHOBAI TIPEUIOKIIT TIPEUIOKIIT
MTOHUMaHHe YaUTEINsA 3a1a4u, JI eJTb IPOCKTa | CImocod JIOCTIXKAMOCT | BO3MOJKHBIC CTpaTEeTHI0
LENU ¥ 3a7a4 chopMyITHpOBaI aJICKBATHBI IIENIA | HA OCHOBaHHUU yOeIuThCS B b e U CcrocoO0BI JTOCTYKCHUS

© MPOEKTa, 3aa4H, MPOEKTa, npoOemsbl, JIOCTHYKCHUH Ha3BaJ PUCKU | pEIICHHS IIeJIN Ha

E c(OpMYITHPOBaH | COOTBETCTBYIOIIHM | OMPEACICHHOU C(bOE)My.TII/IpOBa enn pOoOIeMBI OCHOBE

s HBIX YIUTEIIeM € IIeJIH TIPOCKTa COBMECTHO C HHOHU aHanm3a

% yauTeIeM COBMECTHO C aNbTePHATHB

5 yauTeIeM Bl

=
[Tocne [Tocne Yuenuk YueHuk ykazan | YueHuk Yuenuk Yuenuk Yuenuk
3aBepIICHUS 3aBepIICHUS BEICTPOWII B BpeMs, 3a(pUKCHpOBAN | CIDIAHUPOBAN | TPEIIIOKIIT 000CHOBAI
MPOCKTA YUYCHHUK | TPOEKTa YICHUK XPOHOJIOTHYECK | HEO0O0XOIuMoe pe3yIBTATHI TEKYIIUH neficTBUs HEo0X0IUM
pacckasail, uTo onucan oit JULSL TEKYLIETO KOHTPOJIb € (marm) B blE JUIs
OBLTO CIENaHO B | MOCIIEJOBATENFHO | IMOCIENOBATENh | BBIIOJHEHUS KOHTPOJIS 32 Y4eTOM COOTBETCTBHUH C | pealn3aIiu
xoz1e paboThI CTh H HOCTH c(hopMyIHpOBa | COOTBETCTBUE | CICIUPUKU 3aauyaMu U MIPOCKTa

o HaJT IPOCKTOM B3aHMOCBSI3b c(hopMyIHpPOBaH | HHBIX M NESTEBHOCTH | Ha3Ball pecypch

= MPEIIPUHSTHIX HBIC COBMECTHO | COBMECTHO C JESITeNBbHOCTH | (IIaroB) HEKOTOPHIC

§ JecTBUI C y4HTeIIeM yaUTEeIIeM IUTaHy HE00XOIUMBIC

E‘ JIeHCTBUS JIeHCTBUI pecypcbl

E (uraru) (marog)
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m Iocne Ha srane VYuenuk VYdeHuk ykazan, | Y4eHUK VYueHuk VYueHuk VYyeHuk
% 3aBePIICHIU TUTAHUPOBAHHS JIETaTbHO KaKuM 00pa3oM | OmHCal 000CHOBaHO chopMyIHpoOBa | CIDIAHHPOBA
E MPOEKTA YyYEHHUK | YYEHHK OINHUCAIl omnucan OH IUTAaHUPYET XapaKTepUCTH | Ha3Bal b I
5 onucan MIPOAYKT, XapaKTepUCTUK | UCIIOJIb30BaTh KU IIPOJYKTa, | MOTEHLHUAIbH | PEKOMEHJALUU | MPOABHKEHU
3 MOJY4EeHHBIN KOTOPBII U NIPOJYKTA, OPOAYKT C y4eTOM BIX o € WM yKa3all
% MPOAYKT MperonaraeT BaXKHBIE IS €TO 3apaHee MOTpeOuTENE | MCHONB30BAHM | TPAHMIIBI
8 é MOJIY4YHUTh HCTIONB30BaHUS 3aJaHHBIX it 1 obmactu 10 HCTIONB30Ba
§ % KpUTEpHEB UCTIONB30BaH | MOJIy4YEHHOTO HUS
% QE OILIEHK!U us MPOAyKTa | MPOAYKTa MIPOAYKTa
& 5 IpOJlyKTa JPYTUMH
= X
Yuenuk Yuenuk YdeHuk VdeHuk ykaszan, | Y4eHHK VYueHuk Y4enuk npu VYueHuk
YKa3bplBa€T  Ha | yKa3blBAcT Ha BBIJIEIINII U3 Kakas CaMOCTOSATENb | Opranu3oBayn | IUIAHHPOBAaHUU | caMOCTOSTEI
OTCYTCTBHUE OTCYTCTBHUE 0003HaUeHHBIX | MH(OpMAanuUs 10 | HO Ha3Bal MOHCK paboT BHO U
nHpopmanuy, KOHKPETHOI Y4UTENEM TOMY HJIH BHIBI nHpopmManum BBIICTHIT apryMeHTHp
BO BpeMs | HHpOpMAIUH BO BOIPOCOB JUIS HHOMY HUCTOYHHUKOB, B igi(l)) ;:;I{ o OBaHO
BBITOJIHEHUS BpeMs U3y4YeHHUs, T€, BOTIpPOCY, 13 KOTOPBIX COOTBETCTBUH | 1005x0q1uMO TIPUHST
5 TOTO JICHCTBHA, | OOCYXICHUS C nHpopmanmen MOCTaBJIICHHOMY | OH IUNTAHUPYET | C IUIAHOM HOJIyYHTh peleHue o
Ef = JUIl ~ KOTOpPOro | pyKOBOJUTEIEM 0 KOTOPBIM HE | yYUTEIEM WU HOJIY4YHTh pabor o CBEJICHHUS M3 3aBepIICHUN
§_ § 3Ta o0mIero maHa oOnamaer. CaMOCTOSATENFH | WHPOPMALUIO, | TIPOEKTY HECKOJIbKUX sTama cbopa
—% g uHpopMaus JIeSITeIbHOCTH B 0, HEOOXOlUMa | PEKOMEH/I0BA HCTOIHHKOB uHdopMaLu
S = HeoOxonnma, paMKax MpOeKTa, JUIs HHYIO u
= 5 3ajaBas 3a/1aBasi BOIPOCHI BBITTOJTHEHHS yauTEIeM
k§, z BOIPOCHI IpoeKTa
A =
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VYyenuk VYdeHuk u3noxun | Y4YeHUK Ha3Bal | YYEHHUK VYueHuk VYueHuk Yuenuk VYyenuk
H3JI03KHIT Te (hparMeHTHI HECOBIIAJICHUA B | MHTEPIPETUPOB | yKasal Ha MpUBET pean3oBal NPETOKUIT
HOTyIEHHYIO HOTyIE€HHON CBEJICHHUSX, aJl TTOJTy9EHAYIO | BBIXOJISIINE obbscHenne, | TPE/VIONKEHHBIH | Criocob
yuuTeneM paspelieHus
nHdopmanuio nndopmanuu, coJepkamuxcst | nHdopmanuio B | U3 o0IIero KacaroIeecs
croco6 POTHUBOpEY
KOTOpBIE B HCTOYHHUKAX KOHTEKCTE psina nnm JTAaHHBIX
paspelieHus usl WK
5 OKa3aJInNCh nHpOpMaLNH, COIIepKAHUS mpoTuBOpeda | (CBeICHHUH), NPOTHBOPEUNst | MpOBEPKH
g HOBBIMHU JIsSI HETO TMPEIIIOKEHHBIX IIPpOEKTa muye apyr BBIXOOAIINUX WJINA TIPOBEPKU JIOCTOBEPHOC
z, WK 3378271 YUUTENEM. Ipyry n3 o0uiero JIOCTOBEPHOCTH | TH
o
=) BOIIPOCHI Ha CBEJICHUSL. psna, uiu MHGbOpMAIH uHGbOpMarH
= MTOHUMaHHe 0oOHapyXeHH "
<
; BIX
S MPOTHUBOPEYH
& it
o
YyeHuk YueHuk npusen YyeHuk VYuyenuk caenan | YUeHHK YueHuk VYuyenuk cuenain | YUeHHK
BOCIIPOM3BEI npumep, NPEJIOKUIT MU | BBIBOJ clicaall BBIBOA | BBICTPOMI B | BBIBOX Ha | moarBepamn
apryMEHTALMIO | MOATBEPKAAIONIM | TPEANPUHSI (mpucoeauumIc (IpHCOCMHMI | COOCTBEHHOM | OCHOBE BBIBOJ
. . s K BBIB THK KPUTHYECKOT
Y BBIBO/I, il BBIBOI, JieficTBUA IO sl K BBIBOJlY) Ha ¢ olly) | noruke P CCKOTO | coBeTBenHo
. Ha OCHOBE | COBOKYITHOCT | aHaiu3a N
COJIeprKaliecss | 3aMMCTBOBAHHBIH | IPOEKTY, OCHOBE . i
2 . MOJTyICHHOU b Pa3HBIX TOYEK
X B M3YYCHHOM 13 MCTOYHHKA OCHOBBIBASICh Ha | TOJyYCHHOU MHQOPMAIM | apryMeHTOB, | 3peHus win | @PTyMEHTaI
% HUCTOYHHKEC I/IH(i)OpMaI_II/II/I HOHy‘IeHHOﬁ I/IH(l)OpMaL[I/H/I u u IpUBEJI | OATBEPKIA COIIOCTAaBJICHUSI Hel Wi
g nHpopmManuu HHPOPMALTUH MIPUBEJ XOTS OBl | HECKOIBKO IOIIMX BBIBOJ, | MEPBHYHOM U | CAMOCTOSTEN
g OJMH apryMeHT ApryMEHTOB BTOPUYHOU BHO
& WIN  JTaHHBIX nHdopmanuy, IOy 4 HHBI
=3 IS ero
g MH
z TIOATBEPXKJICH
o JTaHHBIMH.
e nus
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= Vuenunk B pabote u B Vuenunk Ouubxu
=
= MPOJEMOHCTPUPO OTBETax Ha MPOJIEMOHCTP OTCYTCTBYIO
Z BaJI TOHUMaHHe BOIIPOCHI 110 UpOBaI T
o} COJIepKaHUs COJICPIKAHHUIO cBOOOHOE
2
= BBITTOJTHEHHOH paboTsI BIIafICHUE
2]
= paboTsI OTCYTCTBYIOT PeMETOM
5 .
g E rpyOBIe OIMOKK | TPOEKTHON
i g IEATEIILHOCTH
2
g 5
=] =)
= X
< 2]
8 =
: 2
£ 8
Z 3
g £
=)
O =
v Yuenuk YueHuk Ha3Ban VueHuk Ha3Banm | YUYEHMK Ha3BaJl | YYEHHUK Yuenuk Yuenuk YueHuk
% BBICKA3aJl CBOE | TPYJHOCTH, C CHJIbHBIC ciabbre TIpUBEI TIPEATIOKIIT apryMEHTHPOBa | IPOAHAIH3H
= BIIEYATJICHUE OT | KOTOPBIMH OH CTOPOHBI CTOPOHBI MIPUYHHBI cnoco6(bl) J1 BO3MOXKHOCTb | pOBaJl
= paboTsl HaJ| | CTOJIKHYJICS IPU paboThbl HaxL paboThbl HaxL YCIIEXOB U NPEOJIONIEHHsT | MCIOJIb30BaTh pe3yNbTaThl
> .
5 MPOEKTOM pabore Haj MPOEKTOM MPOEKTOM Heyzaad TpyIHOCTEH OCBOCHHBIE B paboTsl Hax
= MIPOCKTOM (TpymHOCTEH) | (M30ekaHHA Xoze MIPOEKTOM C
B pabore Hax | Heyxad), C MIPOEKTHOH TOYKH
2 MIPOEKTOM KOTOpPBIMH OH | paboThI 3peHnst
= CTOJIKHYJICS yMeHUS B KHU3HEHHBIX
=
z pu pabote JIPYTHX BUAAX IUIAHOB HA
g HaJ JIeSITEIIbHOCTH Oynymiee
bl
§ = MIPOEKTOM
2
g 3
o=y 2
O =
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VYuenunk VueHHK M3M0KWI | YYEHHK Yuenunk Yuyennk Yuyennk Yuyennk Yyenunk
H3JI05KHIT BOTIPOC C | M3IOXKWI TEMY, | HM3JIOXKII TEMY, | H3JIOMKII IMOCTaBHII H3JI05KHIT TIPEICTaBUIT
BOTIPOC ¢ | cobmoaeHneEM BKITIOYAOMITYIO BKITIOYAOMITYIO TeMy, (513 BOTIPOC, nHpOpMann
= COOJIIOIEHHEM HOpM HECKOJBKO HECKOJIBKO HMMEIOIIY IO MMHChbMEHHOM CaMOCTOATENIFH | 10 B (hopme u
E = HOPM odopmieHns BOIIPOCOB ¢ | BompoCOB C | CIIOXHYIO KOMMYHHKAI] | O IMPEIIOXKUT Ha
% E odopmieHns TEKCTA H | coOmroaeHnEM coOII0IEHUEM CTPYKTYpPY H HHA 1 CTPYKTYPY HOCHTEE,
2 X = TEKCTA, BCIIOMOTATEIIFHON | HOPM M TPaBWI | HOPM M TIPaBHI | TPaMOTHO OTIpe eI TEKCTA B aJIeKBaTHBIX
=
§ 3 E\ 3aJaHHBIX rpadukwy, odopmIcHUS odopmIcHUS HCIIOJIE30BAI JKaHp TEKCTa. | COOTBETCTBUM C | LIEIH
=
E = § obpaszom 3aJJaHHBIX TeKCTa TeKCTa H | BCIIOMOTrareib HOpMaMH KOMMYHUKAI]
= ~
S g = o0pasmom BCIIOMOTATEIIbH | HBIE CPE/ICTBA, JKaHpa 3078
=<
s .
= = = oif rpaduky,
E_ E‘ s 3aaHHBIX
S s 8
s 35 = oOpasiom
O = =
YyeHuk YyeHuk YyeHuk Yuenue Yyenuk Yyenuk Yyenuk Yyenuk
BBICTPOMII CBOIO | BBICTPOUJI CBOIO CaMOCTOSITEJIbH | HCIIOJIb30Bajl aJIeKBaTHO CaMOCTOSITENb | peaTu30Bal CaMOCTOSTE
= peysb B pedusb B 0 IIOATOTOBHII pa3IUyYHbIe HCIIOJIE30BA HO JIOTHYECKHUE BHO
2 COOTBETCTBHMM C | COOTBETCTBHUU C IJIaH BepOalbHbIE HEBepOaIbHBI | WCIIOJIB30BAT | MU peanuzoBan
=
= HOpMaMH# HOpMaMH BEICTYIUICHHS M | CPEICTBa € cpencTBa HEeBepOaNbHBl | PUTOPUYECKHE | JIOTHYECKUE
]
2 5 § PYCCKOTO PYCCKOTO sI3bIKa, coOrona KOMMYHUKAIIAHA | WJIH € cpencTBa MIPUEMBI, AN
§ o g SI3BIKA, oOparmasich K HOPMBI IMOJTOTOBJIEHH | WA MIPEUTOKEHHBIE | PUTOPHYECK
= o
E = E oOparmasich K TUIaHy, My OTMIHO bI€ HaTJITHBIE | TPAMOTHO yauTeNneM 1€ TIPUEMBI
<
S = § TEKCTY, COCTaBJIICHHOMY C | peYd H MaTepHabl, IOJIrOTOBJIEH
=<
= = 7] COCTaBIEHHOMY | TIOMOIIBIO permameHT MIPEATIOKEHHBI | HbIE
E_ ; § C MMOMOIIBIO YUHATETIS € yUuTenem HarJIsIHbIE
)
= E 5 YAUTEIS MaTepHabl
|G .- >
Conep:kaTteIbHOE ONMUCAHNE KAKIO0TO KPUTEPUS
Kpurepuii YpoBuu chOPpMHPOBAHHOCTH HABBIKOB IIPOCKTHOM JeATEJIbHOCTH
ba3oBbIit TloBBINNIEHHBIH
CamMmocro- Pabora B 11€710M CBUACTEIBCTBYET O CIIOCOOHOCTH Pabora B 11e710M CBUAECTENBCTBYET O CIIOCOOHOCTH CAMOCTOSTEILHO CTABUTH MTPOOIIEMY U
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ATeJbHOE
npuoope-

TeHHe 3HAHUH

CaMOCTOSITETIFHO C OMOPOH Ha ITOMOIIb PYKOBOIUTENS CTABUTH
po0OIJIeMy ¥ HaXOTUTh ITyTH €€ pelIeHus; MPOoIeMOHCTPUPOBaHA

CITOCOOHOCTH MMPHOOpPETaTh HOBBIC 3HAHMS W/VIIH OCBAaUBAThH

HaXOAWTh MyTH €€ PEeIIeHus; MPOIEMOHCTPHPOBAHO CBOOOTHOE BiIaIEHUE JIOTHIECKUMU
OTIepaIsIMH, HABBIKAMH KPUTHYECKOTO MBITIIICHIS, YMEHIE CAMOCTOATEIHHO MBICIIHTE;

MIPOICMOHCTPHPOBAHA CIIOCOOHOCTh Ha ATOW OCHOBE MPHOOPETATh HOBBIC 3HAHMS /WA

U peleHue HOBBIE CIIOCOOBI IEHCTBUH, NOCTUraTh OoJIee rIyOOKOro OCBaMBaTh HOBBIE CIIOCOOBI JEMCTBHUM, TOCTHTATh 0OJIee TITyOOKOTO TOHUMAHHS
npoodJiem MOHUMAHUS U3Y4YE€HHOTO poOIIeMbI
3nanue IIpoaemMoHCTpHPOBaHO IOHIMAaHKE COJIEpKaHus BRIOTHEHHOH | [IpogemMoHCcTprpoBaHO CBOOOIHOE BiIaIeHUE MTPEIMETOM IMPOEKTHON AeSTEIFHOCTH.
npeaMera pabotel. B paboTe u B 0TBeTax Ha BONPOCHI IO COAEPKAHHIO OmuOKH OTCYTCTBYIOT

paboTBI OTCYTCTBYIOT TPpyObIE OIIHOKH
Peryus- [IpoIeMOHCTPUPOBAHBI HABBIKK OTPEICIECHUS TEMbI U Pabora TmiaTenbHO CrlaHMPOBaHa U MOCIIEI0BATENIbHO PEaIi30BaHa,
THBHBbIE TIAHUPOBAHHS PAOOTEL. CBOEBPEMEHHO MPOiiIeHbI BCe HEOOXO0IMMBIE 3TAIbl 00CYKICHUS 1
AeHCTBHA Pabora noBeneHa /10 KOHIIA U IPECTaBI€HAa KOMUCCUY; TpCACTABIICHHA.

HEKOTOPBIE 3TANBI BBITIOIHSUINCH O KOHTPOJIEM U TIPH KoHTpoms 1 KOPpEKIIWs OCYIECTBAATICE CAMOCTOATELHO

nojAepkke pykopoaurend. [Ipu 3ToMm nposBAsStOTCS

OTIEIIbHBIE JIIEMEHTBI CAMOOLIEHKU U CAMOKOHTPOJIA

obOyyJaromerocs
Kommy- ITponeMOHCTpUPOBaHbI HABBIKU O()OPMIIEHHSI TPOSKTHOM Tema sicHO onpeneneHa 1 osicHeHa. TekcT/coo0IeHne X0poIIo CTPYKTYpUpoBaHsl. Bee
HHUKAIUSA paloThI U OSICHUTEJILHOMN 3aIMCKH, a TAKKe NOATOTOBKH MBICJIH BBIPaXKEHBI SICHO, IOTHYHO, [TOCJIEI0BATENFHO, apT'yMEHTHPOBAHHO.

HpOCTOﬁ MMpE3CHTAllU. ABTOp OTBCYACT Ha BOIIPOCHI

PaboTa/coobmienre BhI3bIBAET HHTEPEC. ABTOP CBOOOJIHO OTBEYAET HA BOIPOCHI
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