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IosicHuTeNLHAA 3aNINCKA

Pabouast mporpamma no BHEYypouyHOU nedrenbHOCTH «llepBble maru B Xumum» ais 8-X KIJIaCCOB COCTaBlIEHa B
COOTBETCTBUHM C TpeOoBaHUsSIMU DeaepalbHOTO TOCYAapCTBEHHOTO 00pa30oBaTEIBHOTO CTaHAApTa OOMIETO 0Opa3OBaHMS
BTOPOTO MOKOJICHHUS:

1. [IpumepHass ocHoBHasi oOpa3oBareiibHas IporpaMMa OCHOBHOTO oOmiero oopaszoBaHus (0go0peHa pelieHHeM
dbenepaabHOrO y4eOHO-METOIUUECKOTO 00bEAMHEHUS 110 00IIeMy 00pa3oBaHuI0 (MPOTOKOJ OT 28 utoHs 2016 r. Ne
2/16-3) — fgosreestr.ru;

2. Ilucemo Muno6pnayku ot 28.10.2015 r. Ne 08-1786 «O paGounx mporpamMmax y4eOHBIX TPEIMETOBY;
3. Iucemo Muno6puayku ot 12.05.2011 r. Ne 03-2960 «O0 opranuzanuu BHEYPOUHOU €SI TEIILHOCTHY.

JlanHasi mporpaMma SIBISIETCS MPOrpaMMoOil  OOIIEMHTEIUICKTyaIbHOW HampaBieHHOCTU. [Iporpamma mocTpoeHa Ha

CJICIYIOIINX MPUHIUIAX:

- Ilpunyun nayunocmu (3HaHUSL OCHOBAHBI HA OOBEKTUBHBIX HAYYHBIX (haKTax).

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

HEYMEHHUS K YMEHHIO»).

- IIpunyun naensionocmu (OCYIECTBICHUE CBA3H MEXK1Y KOHKPETHBIM U aOCTPaKTHBIM).

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

- IIpunyun cosnamenvrocmu u akmugHocmu (IpUMEHEHUE 3HAHUH Ha TIPAKTUKE).

AKTYaJILHOCTH NMPOrpaMMbl 00yCIIOBJICHA T€M, YTO B yUeOHOM IIJIaHE MPEAMETY « XUMUSD» OTBEJCHO BCETo 2 yaca

B Hememo (8 kimacc), 4To JaeT BO3MOXKHOCTh C(HOPMUPOBATH Y YUAIIMXCS JHUIIb 0a30BbIe 3HAHMS MO IpeaMeTy. B Toxe



BpeMS BO3pacT §8-TO Kilacca SIBISETCA BAaXKHBIM JJIS1 MPOQPECCHOHANIBHOTO CaMOOIpPEAEEeHUs KOIbHUKOB. Bo3MoXHO,
YTO MPOCHYBIIUHCS UHTEPEC K XUMHUU MOKET IIEpepacTy B OyayIyro MpodeccHro.

AKTYaJIbHOCTh JAHHOW IPOTrpaMMBbl COCTOMT B UM TOM, YTO OHA HE TOJIBKO JAeT BOCIMTAHHUKAM IPAKTUYECKUE
YMEHHUSI U HaBbIKU, (DOPMHUPYET HauaIbHBINA ONBIT TBOPUECKON JIEATEIBHOCTH, HO M Pa3BUBAET UHTEPEC 00YyYarOIIErocs K
HKCIIEPUMEHTY, HAy4YHOMY MOMCKY, CIOCOOCTBYET CaMOOTMPEICNICHUIO YYaIINXCs, OCO3HAHHOMY BBIOOpPY MPOQECcCHH.
VYyamuecss CMOTyT Ha IPaKTUKE UCIOJB30BaTh CBOM 3HAHMS HA YPOKaX XUMHHU U B OBITY.

Ilenaroruveckasi 1eaecO00Pa3HOCTh 3aKJIKYAECTCA B TOM, 4YTO 0a30Bblii KypC IIKOJIBHOM MpPOrpaMMBbl
IpelycMaTpuBaeT NpaKTUYeCKue paldoThl, HO MX SBHO HENOCTATOYHO, YTOObI 3aMHTEPECOBATh Y4YaIUXCS B
CaMOCTOSITEJIbHOM MPHOOPETEHUN TEOPETUUYECKUX 3HAHMU M MPAKTUUECKUX YMEHUN M HaBBIKOB. {71 3TOTO B Kypc
«IlepBble ATk B XUMUW» BKJIIOYEHBI HAMOOJIEE SIPKUE, HATJIAIHbIE, MHTPUTYIOIINE SKCIIEPUMEHTHI, CIOCOOHBIE YBIEYb U
3aMHTEPECOBATH YYAIIUXCS IPAKTHUYECKON HAYKOW XUMHUEH.

B pamkax HanumonanbHOTO mpoekTta «OOpa3oBaHHe» CO3JaHHME LIEHTpa €CTECTBEHHO-HAYYHOW HaIlpaBlIeHHOCTH «Touka
poCTa» TMO3BOJMIIO BHEAPUTH B Mporpammy paboTy ¢ HudpoBoi jgabopaTopuell M KaYeCTBEHHO HM3MEHUTH MpPOLIEeCC
00y4YeHHUsI XUMUH.

KonunuecTBeHHbIE SKCIEPUMEHTHI MO3BOJAT MOJIy4daTh JOCTOBEPHYIO HH(OpPMAlMIO O NPOTEKAaHWU TEeX WIM HHBIX
XUMHUYECKUX MpoIeccax, O CBOMCTBaxX BemlecTB. Ha OCHOBE MONYYEHHBIX HKCIEPUMEHTAIBHBIX IaHHBIX OOydaemble
CMOTYT CaMOCTOSITENIbHO JIeJIaTh BBIBOJIbI, 0000IIaTh pe3ysIbTaThl, BBISBISATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyaeT
CIOCOOCTBOBATH MOBBIIIEHUIO MOTUBAIIUU OOYUYEHHUSI IIKOJbHUKOB.

Ieas nporpamMmmai:



@opMHUpPOBAHUE Yy YYALIMXCSA HAYYHBIX MPEIACTABICHUM O XMMHUH B IIOBCEAHEBHOW JKM3HH YEJIOBEKA 4epes
npoOyXAeHNE HHTEpEca U pa3BUTHE MPO(HECCHOHATBHBIX CKJIOHHOCTEH K MPEAMETY XUMHUSL.

3agaun:

Oo0pa3oBareinbHble:

® PACIIUPUTH KPYT030p YUAITUXCS O MUPE BEIIECTB;

® ICIOJIb30BaTh TCOPETUUECKUE 3HAHUS IO XUMHH Ha MPAKTHUKE;

e O0y4UTh TEXHUKE O0€30MACHOCTH MPHU BBHIMOJHEHUN XUMUUECKUX PEAKIINM;

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

® BBISIBUTH TBOPYECKH OJIAPEHHBIX OOYYAIOIIUXCA U TTIOMOYb UM MPOSBUTH CEOSI.
Pa3BuBawimue:

® CMOCOOCTBOBATh PA3BUTHIO TBOPUYECKHUX CIIOCOOHOCTEH 00yJarommXcs;

e (opmuposath UKT-komMneTeHTHOCTH;
BocnuraresbHble:

® BOCIUTAThb CAMOCTOSATEILHOCTD NP BHITIOTHEHUU PAOOTHI;

® BOCIHUTATh YYBCTBO B3aWUMOIIOMOIIIH, 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 MO3BOJIET

NOJJIEP>KUBATh B3aUMOCBSI3b TEOPUHU U MPAKTUKH, POPMHUPYET YCTONUHUBYIO NOTPEOHOCTh MPUMEHSThH MOJYyYEHHbBIE 3HAHUS

u



HAaBBIKH B IOBCETHEBHOM KU3HHU.
[IporpamMmMa mocTpoeHa Ha OCHOBE MeJKIPeIMeTHOM MHTerpanuu ¢ GU3NKoi, MaTeMaTHUKOM, OMOJIOTHEHN U IPYTHUMHU
€CTECTBEHHO-HAYYHBIMH IIPEIMETAMHU.

Oco0eHHOCTH peajin3aluy NPOrpaMmbI:

Bo3pacT o0yuaromuxcs:

[Iporpamma opueHTHpOBaHA HA BOCIUTAHHUKOB B Bo3pacTe 14-15 net 6e3 crennaibHOM MOJTOTOBKH.

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 HeAenmo. Bee 3aHATHS O BHEYPOUHOU IEATETLHOCTH MPOBOISTCS TIOCIIe
BCEX YPOKOB OCHOBHOT'O PaCIUCAHUs, IPOJOJIKUTEIHHOCTh COOTBETCTBYET pekoMeHamusam CanlluH, T. e. 40 munyT.

MecTo npoBeaeHusi: 3aHATHS MPOBOAATCS B yueOHOM KabuHeTe xumun ' BOY OO c.I'Bapaeiisi.



3nopoBbecOeperaromnias opraHu3anusi 00pa3oBaTeIbHOTO Mpolecca MPEanoiIaraeT UCIoNb30BaHue (popM U METOIOB
00y4eHHs, aICKBAaTHBIX BO3PACTHBIM BO3MOKHOCTSIM HIKOJbHHUKA: MTPAKTHYECKUE PAOOTHI, SKCIEPUMEHTHI U OeCeIbl.

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

IlnanupyeMblie pe3VJbTAThI 0CBOCHHS 00VYAIIIUMUCS NPOrpaMMbl (BHeYV4eOHOI) BHEYPOUHOII /IesiTeIbHOCTH
JInuHOCTHBIE pPe3y/IbTAThI:

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

- IOCTENIEHHO BBICTPAUBAaTh COOCTBEHHOE LIEJIOCTHOE MHUPOBO33PEHUE: OCO3HABATh MOTPEOHOCTh U FOTOBHOCTH K
caMo00pa3oBaHuIO, B TOM YHCIIE i B paMKaxX CaMOCTOATEIbHOU ACSITEIbHOCTH BHE IIKOJIBI,

- OIICHUBATh KU3HEHHBIC CUTYAIIMU C TOUKH 3peHus 0e301macHoro obpasa )KU3HU U COXPAHEHUS 3I0POBBSI;

- OIICHUBATh SKOJIOTHUECKHUI PUCK B3aUMOOTHOIIIEHUH YeI0BEKa U MPUPOJIBL.

- popMHUpPOBATH HKOJIIOTUYECKOE MBIIINIEHUE: YMEHHE OLIEHUBAThH CBOIO JESATEIBHOCTD M MOCTYIKH APYTUX JIIOJIEH C TOUKH
3pEHUS COXPaHEHUs OKPYXKAIOIIEH CPE/Ibl - TapaHTa KU3HU U OJaromoayyus Jioaei Ha 3emie.
MeTtanpeaMeTHbIMH pe3ylibTaTaMu U3yueHus Kypca «llepBble maru B XuMum» sSBIsETCS (OPMUPOBAHUE
YHUBEpCalIbHbIX yueOHbIX neictBuid (Y'Y I).

PeryasituBunie YY/I:

- CaMOCTOSITEJILHO OOHAPYKUBATh U (POPMYITUPOBATH YUEOHYIO MPOOIEMY, ONIPESATh 11elb YUeOHOM NesITeIbHOCTH,
- BBIJIBUTATh BEPCUU PEIIEHUS MTPOOIEMBbI, 0CO3HABATH KOHEUHBIN pe3ybTaT, BHIOMPATH U3 MPEIOKEHHBIX U UCKATh

CaMOCTOATCIIbHO CPEACTBA JOCTUKCHUSA LICIIN,



- OCYILECTBJIATH LIeNIeNoiaranre, BKIII0Yas MOCTAHOBKY HOBBIX Iiesiel, MpeoOpa3oBaHUE MPAKTUYECKOM 3a/1a4H B
MTO3HABATEJIbHYIO;

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

- paboTas 1o 1IaHy, CBEpSATh CBOU JACUCTBHUSA C LIENBIO U, P HEOOXOAMMOCTH, UCIIPABIIATH OMINOKU CAaMOCTOSITENIEHO;
- YUYUTBHIBATh PA3HbIE MHEHUS U CTPEMUTHCSA K KOOPIUHAIIMY PA3IUYHBIX MTO3UIUN B COTPYTHUYECTRE;

- B IMAJIOTe C YYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSATEIBLHO BRIPAOOTAHHBIE KPUTEPUH OLIEHKH.

ITo3naBaTeabHble YY/I:

- aHAJIM3MPOBAaTh, CPABHUBATH, KJIaCCU(DUIIMPOBATH U 000011aTh (PAKTHI U SABJICHUS. BBISBISATH IPUUUHBI U CIIEJCTBUS
MPOCTHIX SIBJICHUI.

- OCYLIECTBJISITh CPABHEHUE, KIACCU(DUKALINIO, CAMOCTOATEIBLHO BBIOWpAasi OCHOBAaHUS U KPUTEPHUH JIJISl YKA3aHHBIX
JIOTUYECKUX OTEpaIni;

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

- CO31aBaTh CXEMATUYECKUE MOJIEIIU C BBIJICJIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK O0BEKTA.

- COCTABJIATH TE3UCHI, PA3JIMYHBIC BUJIBI TNIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).

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

- YMeTb OIPEACIIATh BO3MOKHbBIE HCTOUHUKH HEOOXOUMBIX CBEJICHUI, TPOU3BOAUTH MOMCK HH(POPMAIIHH,
aHAJIM3UPOBATh U OLIEHUBATH €€ JOCTOBEPHOCTb.

- 000011aTh TOHSTHS - OCYILECTBIIATH JJOTUYECKYIO ONEPAIUIO MTepexoa OT MOHATUI C MEHBIIIMM 00BEMOM MOHATHSIM C
OOIBIINM 00BEMOM;

- CTPOUTD JIOTUYCCKUC PACCYKACHUA, BKIIFOYAOMUC YCTAHOBJICHUC ITPUYIUHHO-CJICCTBCHHBIX CBSI3CH.



- OOBSICHSTD SIBIICHHUS, TTPOLIECCHI, CBSI3U M OTHOIIICHUS, BBISIBISIEMbBIE B X0J1€ MCCIEIOBaHUS, OCYILIECTBISTH BHIOOD
Hauboee 3hHEeKTUBHBIX CIOCOOOB pEIIeHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH.

KommynukaTusubie YY/I:

- yMeTh (pOpMyIHpPOBaTH COOCTBEHHOE MHEHHE M TMO3UIIHI0, apTyMEHTHPOBATh €€ U KOOPAHMHHUPOBATH €€ C MO3UIUH
MapTHEPOB B COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO pEIIeHNsI B COBMECTHOU JACSITENbHOCTH;

- 0ToOpa)kaTh B PeUU COJACPKAHUE COBEPIIAEMBIX JEUCTBUI, KaK B JopME I'POMKON COLIMATIM3UPOBAHHOMN peuH, Tak U B
(hopme BHYTpEHHEHN peun;

- YMETbh apryMEHTUPOBATh CBOIO TOUYKY 3PEHUS;

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

- yMeTbh paboTaTh B IPyNIIE - YCTAHABIMBATH pa00oUne OTHOIIEHUS, 3PPEKTUBHO COTPYAHUYAT U CIIOCOOCTBOBATH
MIPOAYKTUBHOW KOOIIEPALINH.

IIpeaMeTHBIMHU pe3yabTaTaMM U3yYEHHUs [IPEAMETA SIBISIOTCA CIEAYIOINE YMEHUS:

- 0CO3HaHNE POJIU BEUIECTB;

- OIIPENICIIATH POJIb PA3NIMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

- 00BSCHSATH POJIb BEIIECTB B KX KPYTOBOPOTE;

- PACCMOTPEHHE XUMUYECKUX MPOLECCOB;

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

— pa3nauyaTh OnacHble U Oe30MacHbIC BEIIECTBA;

- IPUBOJUTH MPUMEPHI XUMUYECKUX TIPOLIECCOB B IPUPOJIC;

- HaXO0AWUTb YCPTLI, CBUACTCIbCTBYIOIIHC 00 O6H_II/IX IMPU3HaKaX XUMHUUYCCKUX IIPOUCCCOB U UX PA3TINIUAX;



- ICTIOJIb30BAHNE XUMUYECKUX 3HAHUU B OBITY;
- 00BACHSTH 3HAUCHUE BEIIECTB B KU3HU U XO35HCTBE YEIIOBEKA,
- O0BSCHATH MUP C TOUKH 3PEHUSI XUMUH;
- popMHUpOBaTh MpEACTaBICHUA 0 OyayIIeM npodeccrnoHaILHOM BEIOOpE.
Kpome Toro, 3aHsTusi nmpu3BaHbl MPOOYIUTh Y YYAIIUXCA MHTEPEC K XUMUYECKON HayKe, CTUMYJIUPOBAThH JajdbHEHIIIee
U3Y4YCHUE XUMUU. XUMUYECKUE 3HaHUsI, COOPMUPOBAHHBIC HA 3aHATUAX, UHPOPMALIMOHHAS KYJIbTYpa Y4YalluXcs, MOTYT
OBITH UCITOJIB30BAHBI UMM JIJIS1 PACKPBITUS PA3TUYHBIX MPOSBICHUN CBSI3U XUMHH C KU3HBIO.
OcHoBaHueM /Uil BbleJleHUs] TPe0OBAaHMI K YPOBHI0O NOATOTOBKH OOYYalOIIMXCS BBICTYNAE€T OCHOBHAas
obOpazoBarenpsHas nporpamma ['bOY OOIL c.I'Bapaeiiibl.

Cnoco0bI onpenesieHnst pe3yJibTATHBHOCTH:
- Hauanovuslit Konmpob (cenmsaops) B BUJIC BU3yaIbHOTO HAOMIOACHHUS TIe/Iarora 3a COOJI0IEHUEM BOCITMTaHHUKAMU
TEXHUKHU O€30MaCHOCTH, MOBEJACHUEM MPU PabOTE C MOCIEAYIONUM 00CYKICHUEM;
- Texywuii konmpons (6 meuenue 6ce2o yuebH020 200a) B BUJIe BU3YAIbHOIO HAOJIIOJIEHUS NeAarora 3a MmpoLeccoM
BBITIOJIHEHUSI YYAITUMUCS MPAKTHUECKUX paldOT, MPOEKTOB, UHIMBUAYAIbHBIX 3a/IaHUM, YYacCTHsl B MPEIMETHON HeJene
€CTEeCTBO3HAHUS,
- Ilpomescymounsiii Konmpoas (memamuuecKkuii) B BUAE MPEIMETHON TUATHOCTUKH 3HAHUS I€TbMHU MPOUIEHHBIX
TEM;
- Hmozoewvliit konmpony (maii) B BUAEC U3YYCHHUS W aHalu3a MNPOAYKTOB TpyAa ydamuxcsi (IPOEKTOB; COOOIICHUIA,
pedeparoB), mporiecca opranu3aluu padboThl HA/I MPOAYKTOM U JUHAMUKH JTUYHOCTHBIX U3MEHEHUM.

®opMbl Y4€TAa 3HAHMH, YMEHUH NIPU peajiM3allui NPOrpaMMbl.



Ompoc;

OO6cyxnenue;

CamocrosTenbHas pa60Ta;

TectupoBanue;

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

B xonme yaeOHOT0 ros1a 00y4aroniuiicss J0KSH BBIMTOITHUTE U 3aIlIUTUTD MTPOEKT.

(ITpnaoxkenue 1. «Onucanue popmMbl NoABeAeHUS HTOTOBY).

TemaTuuyecKuil NJIaH NPOrpaMMbl BHEYPOUHOM JeATeIbHOCTH « MUp XumMum»

Ne |HasBanue pasaena Tema 3aHATUA Bcero Teobust IIpak- [Ucnoab3yemoe
/1 4acoB P THKA [000pyA0OBaHUE
Pazpmea 1. BsoaHoe 3aHaTHe. 1
1 BBenenue. (24.) 5
MecTo XUMHUU B €CTECTBO3ZHAHUH 1
Pa3nen 2. BemectBa. [Ipuemsl oOpaienus c 1
JDKCIepUMEHTAIbHbIE | BEIIECTBAMH.
OCHOBBI XMMMH. (84.) | T]paguna 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. Mopckast 1 npecHast
BOJa. bronornyeckue KuaKOCTH

JlaTuuK TeMIepaTypsl
[JIJATUHOBBIN

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

JlaT4mkK ONTHYECKOM
[JIOTHOCTH

HacpiienHsle H  MEpECHIILICHHBIE
PacTBOPBIL.

[{udporoit
MUKPOCKOTI

Pazmea 3.
3HAKOMHUMCSI ¢ MEPOM

HAHOYACTHI
(8u.)

MonenvupoBaHue

Crtpoenue BeniectBa. Pazmepsbl
yactull. HanouacTuusl

KonnounaHble CHCTEMBI: ITOYBa, TJIMHA,

MIPUPOJIHBIC BOJIBI, BO3YX JIbIM,

MUHEpaJIbI, XJ1e0, MOJIOKO, MacJIo,

KpOBb. .. KoJmoniHbIe M UICTHHHBIC
aCTBOPBI

MeTobl U Cpe/ICTBA IMIIMPUIECKOTO
HUCCIIEIOBaHUSA

Kax cTeneHb n3MeNbYeHHOCTH BIIHSIET
Ha OO0 TUIOIAb

COIMPUKACAIOINXCA YaCTHIL

10



Hano0O0BeKTHl U 00YCIOBIEHHOCTD UX
YHUKAJIbHBIX CBONCTB pE3KUM
YBEJIMYEHNUEM IUIOIIAAN MTOBEPXHOCTH
YaCTHULL

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

Moxn. Bosronka nionxa. Moa 3 antexku

«MapFaHHOBKa». HepMaHraHaT KaJIuAa

[Iepexuch Bojmopoaa. CBolicTBa u
MPUMEHEHHE MIEPOKCHUIAa BOJAOPOa

AIIXP

ALICTUJICATAIUIIOBAS KUCJIOTA.
ACKOpOMHOBAS KHCJIOTA

[Ipubop as
MOJIy4eHUS BOJIOPOJIA

«3eJIeHKa» WM OpUJIITHAHTOBBIN
3eJICHBIA

«MBLI0 4yJIeCHOE

JlaTunk pH

Pa3nea 5.
XUMHUSA TUIIHA

(5u4.)

Caxap, KpaxMaJl, 1eJUTI0I103a —
POJCTBEHHUKH TJIFOKO3BI

AJIFOMUHAN: BEJTUKUN U YKACHBIN

YKCyCHasi KUCIIOTa

«ConeHnas Hala >KU3Hb»

Bpen HuTpatoB: MU} uim npasaa

Jlatunk pH, natunk
PJIEKTPONPOBOAHOCTH

JlaTunk
PJIEKTPONPOBOAHOCTH

11

Pa3gea 6.

Padora Han

1. Dman eévibopa memvl, nocManosKu

yenu, 3a0ay UCCie008aHusl .
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MPOEeKTAMMU. 2. Dman 6vl08udICeHUs 2UNOMe3bl. 1

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

4. Oman npogedenuss yuebOHO20
ucciedoB8anus (npoexmmol
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 Bsoonoe 3anamue. 3HaKOMCTBO yYalIUXCsl C HOBBIM Y4€OHBIM KYPCOM BO BHEYPOUHOU AESITENbHOCTH.
2.2 Mecmo xumuu 6 ecmecmeo3nanuu. 3apoxxJieHue XUMUN Kak HayKd. CBsI3b XUMHHU C IPAKTHUECKOHN KU3HBIO
4eJIOBEKa.

Hpaxmuuecxaﬂ 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 mpaBuil TEXHUKH OE30MACHOCTH, MPEAYNPEKIAIONMX M 3alpelialimux 3HakoB. [lepBas moMOIIb.
[IpoTHBONOXapHBIE CPEACTBA 3ALIUTHI.
3HAaKOMCTBO C BEIIECTBAMH, BCTPEUAIOIIMMUCS B ObITY: HOAHAs HACTOWKa, MeJlb, aJIOMUHUMNA, COJIb, TTUIIEBAs COJA,
JUMOHHAsl KUCJIOTa, YKCyCHasi KHUCIOTa, BOJA, MEAHBIA Kymopoc. OTinune BEmecTB N0 (PU3NYECKHM CBOWCTBAaM:
arperaTHoe COCTOsIHME, LIBET, 3amaX, BKYC, pacTBopuMocTbh. [lpaBuia XpaHeHHs BeEIIECTB B J1abDOpaTOpPHUHU.
TokcHMYHOCTh BEUIECTB Ui KUBBIX OPraHU3MOB OIPENESAETCS UX XMMHUUYECKMMH 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, TIOPAXEHUS OpPraHOB, BO3MOXKHOCTbH JIETaJbHBIX HCX0N0B. IlpaBuma otTOopa BemiecTB (TBEpAsbIE,
MOPOIITKOOOpa3HbIe, JKUJKHE, BOIHBIC PACTBOPBI, 0CO0O€ BHHMaHHWE — pPabOTa TOJBKO C MajbIMH OOBEMaMH
BCILICCTB).
Tecm Ha ocHOBe 3a1aHuil U3 OTKpbITOro 6anka OUIIN (paznen «MeToabl TO3ZHAHUS)

3.2 Ilpasuna He3onacnoit pabomul npu npoeedenuu Ikcnepumenma. Texnuka nabopamophnvix pabom.
3HaKOMCTBO € J1aOOpPaTOPHBIM OOOPYJOBAaHUEM: CTEKJISIHHAS TMOCyJa (XUMHYECKHUE CTaKaHbI, KOJIObI, BOPOHKH,
JIENUTENIbHbIE BOPOHKH, MEpHasi MOCyAa), BECHI, IITATUBBI JJIi MPOOMPOK M MPUOOPOB, HArpeBaTEIbHBIM MPUOOP-

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

3.4

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

IIpaxmuueckas uacme.

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

Haczpesamenvnuvie npuoopoi.

CnuproBka. ['azoBas ropenka. [Inutka. Boasnas 6ans. HaznaueHue HarpeBaTelbHbIX PUOOPOB.

N3ydeHne ciupTOBKU: COCTaBHBIEC YaCTU U UX (QYHKIUS.

['oprouee TOIIMBO AJsi CIMPTOBOK: 3THIIOBBIM cipT. OCOOCHHOCTH peaKUUu TOPEHUS: BBIACICHHUE TEIlla U CBETA.
Cyxoe roprouee

[IpaBuna HarpeBaHusi NPOOMPOK C BOJHBIMU pAcTBOpaMH (MPEABAPUTEIBbHBINA TMPOTPEB BCEU IMOBEPXHOCTH,
00s13aTeIbHBIN HAKIIOH MPOOUPKHU, OTBEPCTUE TPOOUPKHU «OT Ce0s1», 3aKPETUICHHE JIep KaTelis MPOOUPKH).
Hcnonbs3oBaHue TUTIIEN TPU TPOKAIIMBAHUM BellecTB. HazHauenue onepanuu npoKaJIvBaHUs.

llpaxmuueckas yacme.

N3yuenue miamenn. PUCyHOK miaMeHu.

CoOopka mpubopa Juisi BeIIapUBaHUs COMM (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
pasnenenuss cMmecer. @unptpoBanue. lleperonka. Kpucrammmszauus. PasgeneHwe ¢ MOMOIIBIO  MarHura,

JEIINTEIIbHON BOPOHKHU
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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 BaXXHOCTb YCJIOBUM IPOBEICHHUS SKCIEPUMEHTa, 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 HaOmroAcHU. Du3ndeckue 1 XUMUYECKUE SBIICHUS.
lIpakxmuueckas uacme.
bpoyHoBckoe npmxkeHue moa MHUKpockornoM. OOHapyKeHHE Kupa B CEMEHaX IojcoNHeUYHHKa. OOHapyKeHue
Kpaxmaiga B kaprodene. OOHapyKeHHE YIJIEKHCIOTO Tra3a B BBIIBIXacMOM Bo3ayxe. JloOaBieHue ITUMOHHOM

KHUCJIOTHI B yail. OdopmiieHne paboThl.

HazBanwue onbita Kak BeImosHsIN Yro HabmromaIn

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

OCHOBHOMW METO]I IIO3HAHUS.
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3.6 Booa. Pacmeopvl. Mopckaa u npecnas eooa. buonozuueckue icuoxocmu. KpoBb, nmuMda, KIECTOYHBIN COK.
DKOJOTHYECKHEe TMPOOJIeMbl BOJBI. JIEKTPOMPOBOJAHOCTh KAaK CBONCTBO PAacTBOPOB 3JEKTPOJIUTOB (IIpaBUIIA
0€30I1aCHOCTH C JJIEKTPOIprUOOpamu).

IIpakmuueckas uwacmo.
OnpeneneHre ¢ MNOMOLIBIO AJIEKTPOIPOBOJHOCTH PpPAaCTBOPOB: B KAKOM XHMHYECKOM CTAKaHE HAaXOAUTCS
JTUCTWIUTMpOBaHHas Bojda. JlaHbl Tpu pacTBOpa: pacTBOpP MOBapEHHOW COJIM, PACTBOP caxapa, JUCTUILUIMPOBAHHAs

Bojia. OpopmieHue paboThl.

HasBanue pactBopa Uto HabmroaeM (3aropaercst jJaMIlOdyKa

WJIU HET)

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

3.7 Maccoeas 001sa pacmeopeHH020 éeuiecmea, uiu RPOUEHMHAA KOHYEHMPAuUus eeuiecmea 6 pacmaeope.
BsgemBanue. PaznoBecwl. HaBecka. MepHas nocyna (MepHbie CTaKaHbl, KOJIOBI, IUTUHAPHI).
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

16



MPUTOTOBJICHHBIX HAIMUTKOB C T.3p. BKyca, (pukcanuu HaOmonaeMbix 3Q(GEKTOB, pacueTOB WM BBIMOJIHEHHS «HA
I71a30K», SKCIIEPUMEHTAILHON KYJIbTYPBHI.

3.8 Hacviuwennvle u nepecvlujennvle pacmeopbl.
Memoouka eévipawjueanus kpucmaninos. Monokpucrami. Kpucramimyeckue apy3sl. UTo Takoe «3aTpaBKay.
JleMOHCTpalys MePeChIIEHHOTO PacTBOpa alleTara HaTpusl.
IIpakmuueckas uwacme.
[IpuroToBneHne HACHIIICHHBIX M TIEPECHIIEHHBIX pPAacTBOPOB. [IpuUroTOBIIEHHME BOAHBIX PACTBOPOB MEIHOTO
Kyrnopoca, XJIOpuja HaTpus, caxaposbl AJs BbIpallMBaHUs KPHUCTAJUIOB. BhIpaluBaHue KpHUCTaIOB U3 pacTBOpa
KaMEHHOM COJIM W MOAMPOBAHHOW COJU: €CTh JH pasHuna. [louemy 1j1si BeIpaliiBaHus KPUCTAJIOB KAMEHHAS COJIb
Jy4ie, ueM noAupoBaHHas. [loydeHne oKpalieHHbIX KPUCTAIUIOB COJIHM C UCIIOJIb30BAHUEM MHILEBBIX KPACUTEIICH.
BripamuBanue KprcTamuioB MEAHOTO KyIIopoca U3 BOAHO-CIIUPTOBBIX PaCTBOPOB.

4. 3HAKOMHUMCS C MUPOM HAHOYACTHII

4.1 Mooenupoeanue. Monenn B ecCTECTBO3HAHUU (TJ00yC, KapThl, (U3UYECKHE MOJEIH, OMOJIOTHYECKUE MYIISIKH,
KPUCTAJUITMYECKUE PeleTKr). Moaenu aTOMOB ¥ MOJIEKYJ B XUMUHU.
Ipaxmuueckas uacme.
N3roToBienne Moeei MOJIEKYIT U3 MOAPYIHBIX CpeacTB. PaboTa BOoOpakeHusl.

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

KOTOPBIX PACIIOJIOKCHBI Y BAC HA CTOJIaX, HC OTKpPbIBAA OaHOYEK.
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IIpoexmnas 3a0aua Ne 2. 'Y Bac Ha cTONax HaXxOJATCS MEPHBIA LIMJIMHAP, KOJ0A C BOJAOH, BECHl PHIYaKHOTO TUIIA C
HabopoM pasHoBecoB. IIpemnokutre cHocoObl oOmMpeneiaeHus pa3MEepoB MOJIEKYT BOABI (MPAKTUYECKUN U
TEOPETUUCCKHUIN).

Bonpoc: OtHocutcs 11 MoJekyia BoAsl K HaHovacTuiaM? [loueMy BUpPyChl HA3bIBAIOT HAHOPOOOTAMHU?

4.3 Konnouonwvie cucmemvl: nouea, 2iuHa, NPupooHsvle 600bl, 6030yX ObIM, MUHEPAIbl, X1€0, MOJIOKO, MACN0,
Kpoeb...Konnouonvie u ucmunnsie pacmeopel. Ontuueckue cBoiicta: «3¢pdext Tunaans», «IBICHHE UCKPALITUXCS
cioeBy. KosiouiHble YacTUIlbl U UX pa3Mephl. Ixcnepumenmanvras 3aoava Ne 1. Ha ctomax: nasepHas yka3ka u
Ja3epHbIN POHAPUK C KPACHBIM JIYYOM, JIBA XUMUUYECKHX CTaKaHA: B OJJHOM 3aBAPEHHBIN MAKETUK Yasi, B APYTOM —
yucTas Bojaa. [lpomycture nyd nasepHoro (oHapuka yepe3 cTakaHbl. B KakoMm cTakaHe, MO-BalleMy MHEHHIO,
HaXOJMTCS KOJUIOUIHAs cucteMa? Ha uem oCcHOBBIBa€TCS Balle NPEANoOaoKeHue?

Oxrcnepumenmanvras 3a0awa Ne 2. Bam Bbimanbl pactBopbl anerata ceuHiia Pb(CH3;COO), u noauna kamus Kl,
MITaTUB C MPOOMpPKaMH, CIHPTOBas TOpeska, Mpodupkoaepxarens. B mpobupky naneiite 2 mi pactBopa Ki
(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 Bosoi. Uro Habmogaere? UTo MpOMCXOAUT MPU BCTPSIXMBAHUM MPOOUPKU?

Wtak, BBl TONBKO YTO OOHAPYKWUJIW PA3IMYMe MEXKIYy HUCTHHHBIMH PACTBOpPAMHU M KOJUIOMTHBIMH pacTBopamu. B
MOCJICIHUX BbI HaOJIOaM MposBieHue ontuueckux rdexron: «dbdext Tunmans» (okcm. 3an. Nel) u «sBIeHue
HCKPAIIUXCS c0eBy» (dKCI. 3a1.Ne2).

Bompoc: Kak 1oka3ate, 4T0 MbUIbHBINA PacTBOp sBIsieTcs KoutouaHou cucremoii? (Ilo paccessHuto cBeTa B pacTBope

-konyc Tunpgans).
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UTO mpOMCXOIUT €CIM B MBUIBHBIA pacTBOp 100aBUTH MoBapeHHYI0 coib? ([Ipo3paunblii mpexae pacTBOp Pe3KO
MYTHEET, 00pa3yIOTCsl KPYITHBIC XJIOMbS). 3HAKOMCTBO C SIBJICHUSIMU KOATryJISIIUN U BHICATMBAHUS.
IIpoexmuas 3a0aua Ne [.]IBa yuyeHHKa IPUTOTOBWIA CMECh U3 PACTUTEIBHOIO Macjia 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 orpunaeT. Kto npas? CBoi OTBET WILTIOCTPUPYHTE CHUMKaMU Ha MOOMJILHOM TenedoHe.
(ITpaBel 00a yuyenuka. Bce 3aBUCHUT OT OCOOEGHHOCTEH MpUrOTOBIIEHUSI cMecH. Eciau mpocTo pasmeriatb Macio B
BOJIe, TO KoHyc Tunnans He HaOmogaeTcsa. Eciu ke akTUBHO B30aJITHIBATH CMECh B TEUEHUE HEKOTOPOTO BPEMEHHU,
TO CMEChb MYTHEET M B TaKOM pPAacTBOPE XOPOILIO BHUJEH KOHYC PAaCCEIHHOTO CBETa, TO €CTh IMOSBIISIIOTCS
MEJIKOAUCTIEPCHBIC YACTUIIBI KaleJIeK Macia).
BriBoa: KoOJIOMAHBIE PACTBOPHI MOXKHO OOHApYX UTh MO ONTHYECKOMY TecTy <«dddext Tunmans», KOTOpbIH
0OHapyKUBAETCS, €CIIM KOJUIOU/IHbIEC YaCTHUIIbI HE TIPEBBIIIAIOT JUala30H HAHOPa3MEPOB.

4.4 Memoowl u cpedocmea IMRUPULECKOZ0 UCCIE00BAHUA.
Ha mpenpinynux 3aHsaTussx Bbl BBIONHSUIM DKCIIEPUMEHTaIbHBIE U MPOEKTHBIC 3adaun. Kak Bbl qymaere, Kakue
METO/IbI KCCJICIOBAHUS Bbl UCIIOIB30BAIH?
1. HaGmonenwne. 2. DxcriepuMmenT. 3. Msmepenue. 4. CpaBHEHHE
Bcnomuute 3a1anust, IpOCMOTPUTE CBOM 3aMMCU U MPOKOMMEHTUPYUTE UX C TOYKU 3PEHUS UCIIOJIH30BAHHBIX
METO/IOB HccenoBaHus. UeM BbI MOJIb30BATUCH, YTOOBI PEIIUTH MTOCTABICHHYIO MEpe]l BAMU MTPOOIIEMYy.
llpoexmnas 3a0aua Ne 1. Haliqute, yeMy paBHA TUIOTHOCTh aJIFOMUHUEBOM (DOJBIU M METHOU WJIM CTaTbHOMN

00JIBAaHKM HEMPABUILHON (DOPMBI, KOTOPHIE JIeKaT Ha Ballux cToiax. Uaer oocyxaeHue.
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4.5

4.6

JIOJKHBI TIPEITIOKUTD TUTAH PEIICHUS 3TOW 3a7[a4H, ONPEACIUTh KaKue HEOOXOAUMBI U3MEPUTEIHHBIC TIPUOOPHI JJIs
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 Henb3s HUCHONb30BaTh OCH3UH IS
pO3xKUTa IPOB. BCMOMHUTH «YTO TaKOE IMJIOMIA/bY, «CAUHUIIBI U3MEPEHHUS IO,

llpoexmnas 3a0aua Ne 1. Y Bac Ha ctojiax HaxonaTcs Ju0Oo Kyouk PyOuka, nuOo majeHbkas ymakoBKa caxapa-
padunana. Haiiaure miomnanp 1mesioro Kyouka v o0IIyro IJI0IMaib 9 Maibix KyOMKOB, U3 KOTOPBIX COCTOUT OOJIBIION
KyOMK; WM 1IeJI0M YIMaKoBKHU caxapa W OOIIyIO IUIONIAa/b BCEX KYCOUKOB caxapa B yrnakoBke. CpaBHUTE 3HAYCHUS
IJIOIIAM 1eJI0M (PUTYphl U CyMMapHO# miomaau ee yactei? Kakyto 3aKOHOMEpHOCTh Mbl MOKEM Ha0JIt01aTh?
Hanooovekmor u 00ycino6neHHOCMb UX YHUKAIbHBIX CEOUICHE PE3KUM yeeaudeHuem Hnaouadou noGepxHocmu
yacmuy. HAHOYACTHUIIBI, HAHOIUICHKHW, HAHOBOJOKHA, HAHOTPYOKH, HAHOIIAPWUKH, JICHIPUMEPHI, IICOJTUTHI,
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 Ternepb Oynere ux cpaBHUBaTh? Kakue dusznueckue BETMUUHBI
WU3MCHSIOTCS TTPY M3MEHCHHUH JTUHEHHBIX pa3MepoB?

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

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

[Ipenyiaraem MOMOIIb: COMHUTE JIUCTHI B KOMOK. CKOJIbKO KOMKOB OymMaru BOIIUIO B OJIMH CTaKaH?
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Haiinute niomanb otnenbHoro aucta A4 v mioiajb NOBEPXHOCTH XMMHUYECKOro cTakaHa. Haitaute cymmapHyto
IJI0IIa/Ib KOMKOB OyMaru, HaxoAsIIuXcs B cTakaHe?

JlenaroT BBIBOJI: OHA OKa3aJ1ach 3HAYUTENIBHO OOJIbIIIE MJIOMIA X TOBEPXHOCTH CTAKaHA.

KakuM 00pa3oM Mbl yBEJIMUMIIM CYMMAapHYIO ILIOIIA b TOBEPXHOCTH Oymaru? (Y MeHbIIEHHEM 00beMa OJHOTO
JIMCTA)

4.7 Hanoob6vekmul u 00ycno61eHHOCMb UX YHUKATbHBIX CE0UICHIE PE3KUM YEeTUYEHUEM NA0WA0U NOBEPXHOCMU
yacmuy. HAHOYACTUIIBI, HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKHM, HAHOIIAPHUKH, JICHAPUMEPHI, I[COJIUTHI,
KBAHTOBBIE TOYKHU.

IIpoexmuas 3a0aua Ne 4. Haiinure mioimajb CBOeH YepemHoi KOPOOKU U CPAaBHUTE €€ C IUJIOMIAbI0 MIOBEPXHOCTU
GOIBLINX ITOTyLIAPHIT U YepeIIHOi KOpOOKH, ecir S(kopa 6.11.) = 2500 cv” . S(4.x)=4nr?/2, rae r=C/2x.

OObsicHeHue: 00bIIIAasK IIIOIAb OOJIBIINX MONYIIAPUA 0OBSICHIETCS HATMYMEM MHOTOYUCIICHHBIX CKIIaI0K.
Oxcnepumenmanvuas 3adaya. Ha cTonmax HaxoIsATCd CTajbHas KHOMKA, >KEJIE3HbIM T'BO3/lb, KyCOYEK MEIHOM
MIPOBOJIOKHU, MEJHAs CKpeEIKa, TpaHyjbl AIIOMUHMS U IIMHKA, IITATUB C MPOOUpKaMH, coJisHas kuciora. [lomecture
MPEIJIOKEHHBIC Tela Ha THO MPOOUPOK U JOOABHTE 3aT€M COJITHYIO KHCJIOTY (BBICOTA CTOJIOA KHIKOCTH MPUMEPHO
1,5¢cm).

Onuimurte, 4YTO BBl HaOIIOJaeTe B KaXJAOM U3 MPOOUPOK.

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

Hassanue oOnexta | HasBanue Yrto HabmromaeMm | Jlesee wiu

McETalia, nu3 ImpaBce
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KOTOpOro OTHOCHTCEIBHO

cliejaH OOBEKT H, B sn/xum

pany

BriBOoa: C KMCITOTOM B3aUMOAEHUCTBYIOT METAILIBL: . .........
C KMCJIOTON HE B3aUMOAECHUCTBYIOT METAILIBL: ........
- 3aganue no yueOHuky M.A. AXMeToBa: 03HAKOMBTECH C TEKCTOM Ha c¢. 13.
- C KakuM BBI CTOJIKHYJIUCH TIpoTUBOpedYreM? Menb U cepeOpo B HAHOCOCTOSTHUSAX CIOCOOHBI B3aUMOJICHCTBOBATH C
KUCJIOTaMH. Y BEJIMUYCHHUE IUIONIAAM ITOBEPXHOCTH PEArMPYIOIIUX YaCTULl BIUSIET HE TOJIBKO HA CKOPOCTHh PEAKLIUU
(0OBEMHBIE B3pBIBBI), HO U HA XapaKTep XUMHYECKUX CBOUCTB.
[IpoekT «B nounckax KOJUIOUIHBIX PACTBOPOBY
5. XuMus Ha cTpaxe 310pPOBbSI.

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

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

PacdeT 0OTHOCUTENIBHOM IIOTHOCTU KUCIIOPOA MO BO3YXY.
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COopka npubopa 1151 TOJIyYEHHUs KUCIOPOa METOJOM BBITECHEHHUS BO3TyXa.
OKcnepuMeHT: cOopka mprudopa ais pa3ioKEeHUs epMaHraHaTta kaiaus. KauecTBeHHas peakiys Ha KUCIOPO/I.
[[BeTHBIE peakIuu C IepMaHraHATOM Kajus (Hamp., IEpMaHraHat Kajlus U CyJlb(QUT HaTpus, Jp.)
5.3 Ilepekucw 600opooda. Ceoiicmea u npumenenue nepoxcuda 6000pooa. CTeneHb OKUCICHUS KUCIOpOAa B MOJIEKYyJIe
NEPOKCH]Ia BOJIOPO/IA.
Peakuus pasnoxenus nepokcuaa Bogopoaa. Kak npoBect 3KCliepuMeEHT.
Karanm3aropsl. Oxcun Mapranna (1V), bepMeHT kaTanasa — KaTaau3aTopbl PEaKIMU Pa3I0KCHHS.
IIpakmuueckas uacmo.
Oxcun mapranna (1V): Hamucatb GopMysTy BEIIeCTBa U ONPEICIIUTh CTCIICHb OKUCIICHHSL.
Tpu npoOUpKH, B KAXKIOKH HAXOIUTCA HECKOJIBKO MJI allTEYHOM MEPEKUCH BOIOPOJa. Bo BTOPYIO U TPEThIO MPOOHPKH
IOMECTUTE COOTBETCTBEHHO oKcuA Maprania (IV) (Ha koH4MKe minaress) 1 CBeKeHaTepThI kapTodenb (Ha KOHYMKE

IITIATEN).

Howmep npoOupku | Uto nodaBuiu UYro 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 — HHAUKATOPHI CBOUMHU

PYKaMH.
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Hpakmuuecm}l uacmso.

Onucanve gusnyeckux CBOWCTB. [IpuroToBieHHe pacTBOPOB

AlETUWICATTMIIMIIOBOM U aCKOPOMHOBOM KHUCIIOT.

JleiicTBre nHAMKAaTOPOB ((heHondranenna, JaKkMyca U METHIIOPAHkKa) Ha UX PACTBOPBIL.

WUHUKATOPbI ALeTUIICATUIIOBAS AcCKOpOMHOBAsI KUCIIOTA
KHUCIIOTa

®denondranenx

Jlakmyc

METHIIOPAHK

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

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

pacTBOpP MbLJIa U CTUPATBHOTO MOPOIILKA).

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

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

1 pearent 2 peareHr Uro wnHaOmomaeM TMpu HUX
aCKOpOMHOBAs Hox B3aMMOJICHICTBUU

KHCJIOTa

duznyeckue dusnueckue

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

..........

5.5 «3enenka» unu opuniuanmosslii 3eaenstii. L{BeT mopomkooOpazHoro OpHIIMaHTOBOrO 3eseHoro. [Ipaktuueckoe

3HAYCHUC U IMOJIYUCHHUC.

24



IIpakmuueckas wacme.
duznyeckre CBOWCTBA OPHIITHAHTOBOTO 3€JICHOTO
Kak nokaszaTh MOMIMHHOCTH OpHIUIMAHTOBOTO 3ejeHoro. IIpoBeneHue mocCieqOBAaTENbHBIX PEAKIMA B OJHOM
npoOupKe ¢ OpWIIIMAaHTOBBIM 3€JICHBIM: BHaualie B MPOOUPKY JO0OABUTh KOHIEHTPUPOBAHHOM COJITHOW KHUCIJIOTHI, a
3atem pactBopa menoun NaOH. Odopmienne paboThl MO CBOEMY YCMOTpPEHHIO. 3aTeM OOCYAWTh: Kak
3a(pUKCUPOBAIH PE3yJIbTaThl SKCIIEPUMEHTA (M3MEHEHUE 1IBETA, BBINAJICHUE OCAJIKA).
[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 MISIOYHOTO XapaKTepa MOKOIIUX CPEACTB). M3yueHne 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. ['MukeMUUeCKUii UHIEKC TPOAYKTOB MUTAHUA.  XUMHUYECKHUE MOJICIACTUTENIN U UX KOBapCTRBO.
IIpakmuueckas wacme.
Omnpenenenre MPOyKTOB C BEICOKUM TIIMKEMHUYECKUM UHACKCOM (paboTa ¢ Tabiuiiei).
OrnpenensieM MOJCIACTUTENN: acmapTam, cCoOpour .... (PadoTa ¢ aTuKeTKaMH.

OmnbIT: B3aMMOJICHCTBUE TITFOKO03BI ¢ THIpoKcuaoM menu (1), cBeXenpuroToBIeHHBIM.
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UccnenoBanne W3MEHEHHS COJEpKaHUSA TIIOKO3bl B KPOBU IMOCIE cOamaHCUpOBaHHOTO 00efa W TMocie
ynotpebnenus dactdymaa: KHPUESIIKOB,YUIICOB, CIAJKUX Ta3UPOBAHHBIX HATUTKOB.
6.2 Anromunuii: eenukuit u yycacnwtii. lloueMy He clieyeT MOJIb30BATHCS ANIOMUHUEBON mocy10il? ConepHUK
kanpiua. Octeonopo3. MeTaiibl KOHCEpPBHON OaHKHU.
IIpakmuueckas paboma.
CBoiicTBa amOMUHUS U O0JACTU NMPUMEHEHUS aIOMUHHUS Ha OCHOBAaHWU €ro CBOMCTB (moBTOpeHue). CocTaBUTh
Ta0NUILy, KJIACTEP WA CXEMY.
[IpoBeneHNe XUMUYECKHUX PEAKIIUN, XapaKTepU3yIOMINX aM(pOoTepHbIe CBOMCTBA COSAMHEHUN aTFOMUHUSL.
OmnbiT 1. AFOMUHUM U COJISIHASI KUCITOTA.
OmneiT 2. X5opu anrOMAHUS U TUAPOKCU HATPHS
Omnpit 3. ['uapokcua aATFOMUHUS M COJISTHAsT KUCJIOTa

OmnpiT 4. 'uapokcH T ATFOMUHUS U THAPOKCUTT HATPUS

Ha3Banue onbiTa | UTo HaOm012E6M YpaBHEHNE XUMUYECKON PEAKIIUU

BeBOZ: .............
[TpoexT «Ee BennuecTBO — KOHCEpBHAs OaHKA: HKCIIEPUMEHTAIBHOE OMPEIETICHUE METAILIIOBY.
6.3 Ykcycnasa kucnoma. CTonoBbelil YKCYC, YKCYCHAsI 9CCEHIIHS, JIEISTHAs] YKCyCHAsl KUCJIOTa: B 4eM pasHuiia. CBoICTBa
YKCYCHOM KHUCJIOTBI U €€ TpuMeHeHne. PU3n0I0rniecKoe BO3ACUCTBUE KUCIIOTHI.
IIpakxmuueckas paboma.

CocrapieHue NOHATUMHON CXEMBI: «4TO S 3HAI0 00 YKCYCHOM KUCIIOTe»  (MHAUBUIYAILHO, TUOO B TPYIIIE).
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PacueTr koHUEHTpalKy KUCIOThI IPU €€ pa30aBIeHUU.

KucnorHocts pacTBOpOB NMUIIEBOM COJBI M YKCYCHOU KHACIIOTHI.

["amenue numeBon coapl YKCYCHOM KUCIOTOW: MPU3HAKK XUMUYECKOU

peakuuu (BbLIEIEHUE ra3a, pe3K0e yBEIMUYEHHE 00beMa PEaKIIMOHHON cMecH). [IOBTOpUTH peakIuio rameHus CoIbl
C HCHOJb30BAaHUEM MHIMKATOpa (HAmp., OTBapa KpPaCHOKOYAHHOW KamycTsl). [l dero HeoOXoauMo ObLIO
IPUMEHEHUE UHAUKATOpa?

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 COJb, 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

OnpenenuTh: Kakoe U3 BEUIECTB (MUILEBAs COJa, KayCcTUUECKas coJla, KaJblIMHUPOBAHHAS COJIa) SIBJSIOTCS COJSIMU
YTOJIbHOU KUCJIOTHI.

OmnepiT 1. [leficTBUE MHAUKATOPAMH.

OmnpIt 2. JleficTBUE Ha paCTBOPHI MUIIEBON U KayCTUYECKOM COMIbI YKCYCHOU 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.

OOCyanTh, Kak 10Ka3aTh ONMBITHBIM ITyTEM, YTO MUIIEBAs COJA SIBJISAECTCS KUCIION COJIBIO.

6.5 Bpeo numpamos: mugp unu npaeoa. 1lonbza HUTPATOB: BaKHEHIIME MHUHEpPAJIbHbIE  YIOOpEHUS KaK MCTOUYHHK

azota. KpyroBopot azora. [louemy BeHeprHa MyXOJOBKa MOEMAET HACEKOMBIX (TaK OHA BOCHOJHAET HEJOCTATOK
a3oTa B OOJIOTUCTHIX MecTax). HuTparsl B KauecTBe MUIIEBBIX KOHCEPBAHTOB. Kakue mpeBpalieHus mMpoucxXoasT ¢
HUTpaTaMH B OPraHU3ME YEJIOBEKA. A30T U €r0 CTEIIEHH OKUCIICHUSI.

IIpaxmuueckas uacme.

Omnpenenenre MacCOBOM JTOJIM a30Ta B KAJIMIHOW, HATPUEBON M aMMOHUWHOM cenuTpe. BeiBoa: kakoe u3 HUX Oojiee
IIEHHOE a30THOE YJI00peHMeE.

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

7. Padora Hajg 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 HeobxX00UM020
UHCIPYMEHMAapusl.

Oman npogedenuss yuebOH020 UCCIe008aHUS (NPOEKMHOU pAOOmbvl) C NPOMEICYMOUHBIM — KOHMPOJEM 3d XO00M

6bINOJIHCHUA U Koppem;uezl pesyibnmamaos.
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10.9man ogopmnenus, npedcmasnenus (3awumol) nPOOYKmMa NPOeKmHoUu pabomol

Cucok HCHOJbL3VEMbBIX MCTOYHUKOB

Cnucoxk OCHOBHOM JIMTEpPaTypbI:
1. Xumnueckas surukiaoneaus. T 1. M., 1988 r.
2. Kykymkun FO.H. «Xumus Bokpyr Hacy, M. Beicmas mikona, 2018 r..
3. B.W. Ky3HenoB «Xumus Ha IIOpore HOBOTO ThICSUYETIeTHs», «XuMus B 1mkoe» 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

HaIIPaBJIECHHOCTEW 10 XMMUU C UCIIOJIb30BaHUEM 000pyioBaHus ieHTpa «Touka poctay. Meroanueckoe nocoore. Mockaa,

2021.
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Cnucok JuTepaTypbl A y4YMTeJIs:
1. O.C.Tabpuensn, I'.I'. JIpicoBa «HacTonbHas kaura yunrtens xumuny». , [Ipoda, 2017.
. Anmux6epona JI.}O. 3anumarenbnas 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 « XUMHYECKHE CAIOHBI KPAcOThD». «Xumus B mkosie». Ne 1. 2005 .
5. Ckypuxun U.M., HeuaeB A.Il. Bce o nute ¢ Touku 3penus xumuka. Crpas. uznanue. M.: Beicmias mikona, 2009
6. AxmetoB M. A., 3oposa E.IO. O0yueHne xumMun Kak mpoIiecc 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: HEUCIIONb3yeMble Bo3MokHOCTH |[Tekcr]/ Jlazaper B. C.

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

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

10.BBenenne B HaHOTexXHONOTHUU. XuMus [Tekct]/ yueOHOoe mocobue miusa ydammuxcs 10 — 11 kiraccos/ moa penakiueit
AxmetoBa M.A. - CII6: oGpa3oBatenbHbIi 1eHTp «Yyactue», OOpazoBarenbhHbie poekThl, 2011 — 108 c. (cepus
Hanomikona)

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

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

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

mocoOue 1Mo MPeTnoIaBaHmo Kypca (C UCIOb30BaHUEM TeTpajaei Ha meyatHor ocHoBe)/ [Tox penaknumeii mpodeccopa

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

Cnmcok auTepaTypsbl sl 00y4arOUIUXCH:

1.

2
3
4.
3)

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

«OHIMKIONEANYECKUN cioBaph IoHOT0 XuMuka» M. «Ilemarorukay, 2002.

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

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

Mup xumun. 3annMarenbabie pacckassl 0 xumun. Coct. FO.M.Cvupnos. CII16.: «MuM-3Okcnpeccy, 1995.

1
KpurepunajabHas Ta01Ma OLEHKH NPOEKTA

Ipuioxkenne Nel

Kpurepuii

ba3zoBrlii ypoBeHb

IToBbIILIEHHBIH YPOBEHD

1 6amn

2 Gamta

3 Oamna

4 6amna

5 Gamios

6 6amioB 7 6amioB

8 6amioB

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

T'ony6 I'.b., Ilepensirunoit E.A. «Ilopsnok ¢opmupoBanus pasnena «CucTeMa OLEHKH JOCTH)KEHHS IJIAHHUPYEMBIX pEe3YJIbTaToB OCBOSHHMS OCHOBHOM 00pa3oBaTeNbHOM

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

Pemenue mpobiem

YyeHuk VYyenuk VYyenuk onucan | YUeHUK Yyenuk Yuenuk Yyenux Yyenux
TIOTBEP AHIT 00BSCHHT CUTYAIHIO U obocHOBa mpoaHam3upo | HasBal chopmynIHpoBa | yKazai
OHMMaHHUE IPHYMHEL, 110 yKazal CBOU UIEATBHYIO BaJI cuTyaruro | HEKOTOPBIC 7 mpobreMy Ha | HEKOTOpPBIE
pOOIEMEI, KOTOPBIM OH HaMepeHHs (>xemaemyo) W Ha3Ball TP HBI OCHOBE TIOCIIE/ICTBHS

E c(hOopMyIHPOBaH | MPUCTYIIII K CUTYAaITHA MIPOTHBOpEYHE ;ﬁmecmosaﬂ JIETaTHHOTO CyIIecTBOBa

E HOU y9HTeIeM 111210 MEXTY ) npo6eMsl, aHanmm3a HUS

§ poOIIEMEI, Hﬂeaan?H " C‘bOPI‘U‘y”HpOB CUTYaIHH u | IpoOIeMbl

S chopMynHpOBaHH peanbHOI aHHOMH ¢ MIPUBEJ aHAJIN3

g oif yunreneM cuTyanuein NTOMOIIBIO IPUYUH ee

E YHIUTENA CyIIECTBOBAHH

3 S

=
Yuenuk VYueHuk ¢ VYuenuk Yuenuk VYuenuk Yuenuk Yuenuk Yuenuk
TIOTBEP AHIT TTOMOIIBI0 chopMynHpoBan | CHOPMYIHPOBA | TPEATIOKILT 00ocHOBAI TIPEUIOKIIT TIPEUIOKIIT
MTOHUMaHHe YaUTEINsA 3a1aqu, JI IeJTb IPOCKTa | CImocod JIOCTIXKAMOCT | BO3MOJKHBIC CTpaTEeTHI0
[EeNu 1 3a1a4 chopMyITHpOBaI aJICKBATHBI [IENIA | HA OCHOBaHHUU yOeuThCs B b e U CcrocoO0BI JTOCTYKCHUS

© MPOEKTa, 3aa4H, MPOEKTa, npoOemsbl, JIOCTHKEHUH Ha3BaJl PUCKU | pEIeHUs LeSTH Ha

§ c(OpMYITHPOBaH | COOTBETCTBYIOIIH | OMPEACICHHON C(bOE)My.TII/IpOBa enu pOoOIeMBI OCHOBE

s HBIX YIUTEIIeM € IIeJIH IPOCKTa COBMECTHO C HHOHI aHanm3a

% yauTeIneM COBMECTHO C aNbTePHATHB

5 yauTeIeM Bl

=
[Tocne [Tocne Yuenuk YueHuk ykazan | YueHuk Yuenuk Yuenuk Yuenuk
3aBepIICHUS 3aBepIICHUS BEICTPOWII B BpeMs, 3apUKCHpOBAN | CIDIAHUPOBAN | TPEIIIOKIIT 000CHOBAI
MPOEKTa YUYCHHUK | TIPOEKTa YICHUK XPOHOJIOTHYECK | HE0OXoIuMoe Pe3yIBTATHI TEKYIIUH neficTBUs HEo0X0IUM
pacckasai, 4To onucan oit JULSL TEKYLIETO KOHTPOJIb € (marm) B blE JUIs
OBLTO CIENaHO B | MOCIIEJOBATENFHO | IMOCIENOBATENh | BBHIIOJHEHUS KOHTPOJIS 32 Y4eTOM COOTBETCTBHUH C | pealn3aIiu
X0JIe padOTHI CTh H HOCTH c(opMyIHpOBa | COOTBETCTBHE | CIICIIU(PUKU 3aauyamMu 1 MIPOEKTa

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

= MPEIIPUHSTHIX HBIC COBMECTHO | COBMECTHO C JIeITeNIbHOCTH | (11aroB) HEKOTOpbIE

§ JecTBUI C y4uTeIeM yaUTEeIIeM IUTaHy HE00XOIUMBIC

E‘ JIeHCTBUS JIeHCTBUI pecypcbl

E (waru) (marog)
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m ITocne Ha srane VYuenuk VYdeHuk ykazan, | Y4eHUK VYueHuk VYueHuk VYyeHuk
% 3aBePIICHIS TUTAHUPOBAHHS JIETaIbHO KaKuM 00pazoM | ommcal 000CHOBaHO chopMyIHpoOBa | CIDIAHHPOBA
E MPOEKTA YyYEHHUK | YYEHHK ONHUCAIl omnucan OH IUTAaHUPYET XapaKTEpUCTH | Ha3Bal b I
5 omnucan MIPOAYKT, XapaKTepUCTUK | UCIIOJIb30BaTh KU MIPOJYKTa, | MOTEHLUHUAIbH | PEKOMEHJAlUU | MPOABHKEHU
3 HOJTY4EeHHBIN KOTOPBII U NIPOJYKTA, OPOAYKT C y4eTOM BIX o € WM yKa3all
% IPOAYKT MperonaraeT BaXKHBIE IS €TO 3apaHee MOTpeOuTENE | MCHONB30BAHM | TPAHMIIBI
8 é MOJIY4YHUTh HCTIONB30BaHUs 3aJaHHBIX it 1 obmactu 10 HCTIONB30Ba
§ % KpUTEpHEB UCTIONB30BaH | MOJIy4YEHHOTO HUS
% QE OLIEHKU us MPOAyKTa | MPOAYKTa MIPOAYKTa
2. 5 IPOAYKTa JIpYTUMU
= X
YyeHuk Yuenuk VY4eHuk VdeHuk ykaszan, | Y4eHUK VYueHuk Y4enuk npu VYueHuk
yYKa3bplBa€T  Ha | yKa3blBAcT Ha BBIJIEIIII U3 Kakas CaMOCTOATENDL | OpraHu3oBayn | IUIAHHPOBAaHUU | caMOCTOSATEN
OTCYTCTBUE OTCYTCTBHUE 0003HaueHHBIX | MH(OpMAanus 1o | HO Ha3Bal MOHCK paboT BHO U
uHpopManuy, KOHKPETHOI y4UTENEM TOMY HJIH BUIBI nHpopmManum BBIICTHIT apryMeHTHp
BO BpeMs | HHpOpMAIUH BO BOIIPOCOB JUIS HHOMY HUCTOYHHUKOB, B igi(l)) g:;:; o OBaHO
BBINOJIHEHUSA BpeMs U3y4YCHHUS, T€, BOTIpPOCY, 13 KOTOPBIX COOTBETCTBUH | 1005x0q1uMO TIPUHST
5 TOTO JICHCTBHA, | OOCYXICHUS C nHpopmanmen MOCTaBJIICHHOMY | OH IUNITAHUPYET | C IUIAHOM HOJIyYHTh peleHue o
Ef = UL~ KOTOPOro | PyKOBOJUTEIEM [0 KOTOPBIM HE | yYUTEIEM WIH HOJIY4YHUTh pabor o CBEIICHHUS M3 3aBepIICHUN
§_ § aTa o0mIero maHa oOiamaer. CaMOCTOSTENIFH | WHPOPMALUIO, | TIPOEKTY HECKOJIbKUX sTama cbopa
—% g uHpopManus JIeSITeIbHOCTH B 0, HEOOXOlUMa | PEKOMEH/I0BA HCTOIHHKOB uHdopMaLu
S = HeoOxonnma, paMKax MpOeKTa, JUIs HHYIO u
= 5 3ajaBas 3a/1aBasi BOIPOCHI BBITTOJTHEHHS yauTeNneMm
§ é BOTIPOCHI TIpoeKTa
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YyeHuk Y4eHUK U3J10KUT | YUeHUK Ha3Bajdl | YYEHHK VYuenuk VYueHuk Yuenuk VYyenuk
H3JI0KHIT Te (hparMeHTHI HECOBIIAJICHUA B | MHTEPIPETUPOB | yKaszal Ha MpUBET pean3oBal NPETOKUIT
Oy IECHHYIO HOTyIE€HHON CBEJICHHUSIX, aJl TTOJTy9EHAYIO | BBIXOSLINE obbscHenne, | TPE/VIONKEHHBIH | Criocob
yUHUTEIIEM paspelieHus
nHpopmanuio nndopmanuu, coJepkamuxcst | nHdopmanuio B | U3 o01ero KacaroIeecs
croco6 POTHUBOpEY
KOTOpBIE B HCTOYHHUKAX KOHTEKCTE psina unm JTAaHHBIX
. paspelieHus 1Sl WU
5 OKa3aJInNCh nHpOpMaLNH, COIIepKAHUS mpoTuBopeda | (CBeICHHH), NPOTHBOPEUNst | MpOBEPKH
g HOBBIMHU JIsSI HETO TMPEIIIOKEHHBIX IIPpOEKTa e apyr BBIXOOAIINUX WJINA TIPOBEPKU JIOCTOBEPHOC
z, WK 3378271 y4UTENEeM. JpyTy n3 o0uiero JIOCTOBEPHOCTH | TH
o
=) BOIIPOCHI Ha CBEJICHUSL. psna, uiu MHGbOpMAIH uHGbOpMarH
= HOHUMAaHHUE 00HapykKeHH "
<
§ BIX
S MPOTHUBOPEYH
& it
o
Yyennk YueHuk npusen VYyeHuk VYyenuk caenan | YUeHHK YueHuk VYuenuk cuenain | YUeHHK
BOCIIPOU3BEI npumep, NPESIJIOKUIT MU | BBIBOJ CcZicaall BBIBOA | BBICTPOMI B | BBIBOX Ha | moarBepaua
ApryMEHTALMIO | MOATBEPKAAIONIM | TPEANPUHSI (IpucoequHmIIC (mprcoeuHMI | COOCTBEHHOH | OCHOBE BBIBOJ
. . s K BBIB THK KPUTHYECKOT
Y BBIBO/I, il BBIBOI, JIEUCTBHS 10 sl K BBIBOJlY) Ha ¢ olly) | noruke P CCKOTO | coBeTBenHo
. Ha OCHOBE | COBOKYITHOCT | aHaiu3a N
COJIepJKaliecss | 3aMMCTBOBAHHBIH | IPOEKTY, OCHOBE o i
2 . MOJTy4EHHOU b Pa3HBIX TOYEK
X B M3YYCHHOM 13 MCTOYHHKA OCHOBBIBAsICh Ha | MOJyYCHHOU MHQOPMAIMH | apryMeHTOB, | 3peHus Wi | @PTYMEHTAI
% HCTOYHHKEC I/IH(i)OpMaI_II/II/I HOHy‘ICHHOﬁ I/IH(l)OpMaL[I/H/I u u MpUBEJI | IOATBEPKIA COIIOCTAaBJICHUSI Hel Wi
g HHPOpPMAUH HHPOpPMALTUU MIPUBET XOTS OBl | HECKOJIBKO IOIIMX BBIBOJ, | MEPBHYHOM U | CAMOCTOSTEN
g OJMH apryMeHT ApTryMEHTOB BTOPUYHOU BHO
& WIN  JTaHHBIX nHdopmanuy, IOy 4 HHBI
=3 IS ero
g MH
z TIOATBEPXKJICH
o JTaHHBIMH.
e us
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= Vuenunk B pabote u B Vuenunk Ouubxu
=
= MPOJEMOHCTPUPO OTBETax Ha MPOJIEMOHCTP OTCYTCTBYIO
Z BaJI TOHUMaHHe BOIIPOCHI 110 UpOoBaI T
o} COJIepKaHUs COJICPIKAHHUIO cBOOOIHOE
2
= BBITTOJTHEHHOH paboTsI BIIafICHUE
2]
= paboTsI OTCYTCTBYIOT MPEAMETOM
5 .
g E rpyOBIe OIIMOKK | TMPOEKTHON
i g IeATEIIbHOCTH

2
g 5
=] =)
= X
< 2]
8 =
: 2
£ 8
Z 3
g £
=)
O =
v Yuenuk YueHuk Ha3Ban VYueHuk Ha3Banm | YUYEHMK Ha3Ball | YYEHHUK Yuenuk Yuenuk YueHuk
% BBICKA3aJl CBOE | TPYJHOCTH, C CHJIbHBIE ciabbre MIpUBEI TIPEATIOKIIT apryMEHTHPOBa | IPOAHAIH3H
= BIIEYATJIEHUE OT | KOTOPBIMH OH CTOPOHBI CTOPOHBI MPUYHHBI cnoco6(bl) J1 BO3MOXKHOCTb | pOBaJl
= paboTsl HaJl | CTOJIKHYJICS IpU paboThl Hax paboTsl Hax YCIIEXOB U NPEOJIONIEHHsT | MCHOJIB30BaTh Ppe3yNbTaThI
> .
5 MPOEKTOM pabore Haj MPOEKTOM MPOEKTOM Hey/a4d TpyIHOCTEH OCBOCHHBIE B paboTsl Hax
= MIPOCKTOM (TpymHOCTEH) | (M30EeKaHUA Xoze MIPOEKTOM C

B pabore Hax | Heynad), C MIPOEKTHOH TOYKH

2 MIPOEKTOM KOTOpPBIMH OH | paboThI 3peHnst
= CTOJIKHYJICS yMeHUS B KHU3HEHHBIX
=
z pu pabote JIPYTHX BUAX IUIAHOB HA
g HaJ JIeSITEIIbHOCTH Oynymiee

bl
= £ MIPOEKTOM
: E
s 2
o=y 2
O =
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VYuenunk VUeHuK U3N0XuI | YUYeHHK VYueHuk VYueHuk VueHuk VueHuk Vuenuk
H3JI0XKHUIT BOTIPOC C | M3IIOXKWI TEMY, | HM3JIOXKII TEMY, | H3JIOXKFIII ITOCTaBHII H3JI0XKHUIT TIPEICTaBUIT
BOIIPOC ¢ | cobmoacHuEeM BKITIOYAOMITYIO BKITIOYAOMITYIO TeMy, Leab BOTIPOC, nHpOpMann
= COOI0ICHUEM HOpM HECKOJILKO HECKOJILKO HMMEIOIIY IO MMUCbMEHHOM CaMOCTOATENIFH | 10 B (hopme u
2 w HOPM odopmieHns BOIIPOCOB ¢ | BompoCOB C | CIIOXHYIO KOMMYHHKAI] | O IMPEIIOXKUT Ha
,E % odopmieHns TeKCTa U | coOIroacHueM coOIIOICHUEM CTPYKTYpPY H WU U CTPYKTYPY HOCHUTEJIE,
A g E TEKCTa, BCIIOMOTATEIIFHON | HOPM M TPaBWI | HOPM M TIPaBHI | TPaMOTHO OTIpe eI TEeKCTa B aJIeKBaTHBIX
E E E\ 3a7aHHBIX rpadukwy, odopmicHUs odopmIcHUS HCII0/Ib30BaJl JKaHp TEKCTa. | COOTBETCTBUM C | LIEIH
= = § o0pasmom 3a/IaHHBIX TEKCTa TEKCTa M | BCIIOMOTAaTElb HOpMaMH KOMMYHUKAI]
g 5 = o0pasmom BCIIOMOTATENIbH | HBIE CPE/ICTBA, KaHpa 3031
=) = % oif  Tpaduku,
E_ ; = 3aJaHHBIX
2 2 2 oOpasiom
O ¥ =
YyeHuk YueHuk YueHnuk Yuenue YueHuk YueHnuk YueHnuk YueHunk
BBICTPOMJI CBOIO | BBICTPOUJI CBOIO CaMOCTOSITEIbH | MCIOJIb30Baj aJIcKBaTHO CaMOCTOSITENb | peaTu30Bal CaMOCTOSTEN
= pedunb B pedusb B 0 TOJITOTOBUJI pa3IUyYHbIe HCII0JIb30Bal HO JIOTHYECKHUE BHO
S COOTBETCTBHUU C | COOTBETCTBHUH C IJ1aH BepOalbHbIE HEeBepOalbHBI | WCIIOJIB30BAT | MU peanuzoBan
,E’ HOpMaMH# HOpMaMH# BEICTYIUICHHS M | CPEICTBa € cpencTBa HeBepOaNbHBl | PUTOPUYECKHE | JIOTHIECKUE
2 § § PYCCKOTO PYCCKOTO sI3bIKa, cobmoaan KOMMYHUKAIIAA | WJIH € cpencTBa MIPUEMBI, WU
8 E g SI3BIKA, oOparmasich K HOPMBI IMOATOTOBJICHH | WU MIPEUTOKEHHBIE | PUTOPHYECK
E = E oOparmasich K TUIaHy, My OMMIHO I bl HaTJITHBIE | TPAMOTHO yauTeNneM 1€ TIPUEMBI
S E é TEKCTY, COCTaBJIICHHOMY C | pedd | MaTepHalbl, IIOATrOTOBJICH
= E 7] COCTaBIIEHHOMY | TIOMOIIBIO permamMeHTt MIPENIOKEHHBI | HbIE
E_ ; § C TIOMOIIIBIO YUHATETIS € yUuTenem HarJISAHbIC
E. E 5 YAUTENs MaTepHabl
O >
Conep:xaTeIbHOE ONMUCAHME KAKI0T0 KPUTEPUS
Kpurepuii YpoBHu chOPpMHPOBAHHOCTH HABBIKOB IIPOCKTHOM JeATEJIbHOCTH
ba3oBblii IloBbIIIeHHBIH
Camocro- Pabora B 11e10M CBUAECTENHCTBYET O CIIOCOOHOCTH Pabora B 1eoM CBUIETENBCTBYET O CIIOCOOHOCTH CAMOCTOSTENLHO CTABUTH MTPOOIIEMY U
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ATeJbHOE
npuoope-

TeHHe 3HAHUH

CaMOCTOSITETIFHO C OMOPOH Ha ITOMOIIb PYKOBOIUTENS CTABUTH
po0OIiIeMy ¥ 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;

MIPOIEMOHCTPHPOBAHA CIIOCOOHOCTH Ha ATOW OCHOBE MPHOOPETAaTh HOBBIC 3HAHUS W/HITH

U peleHue HOBBIE CIIOCOOBI IEHCTBUH, NOCTUraTh OoJIee rIyOOKOro OCBamMBaTh HOBBIE CIIOCOOBI JEMCTBHUM, TOCTHTATh 00JIee TITyOOKOTO TTOHUMAHHS
npoodJiem MOHUMAHUS U3Y4YE€HHOTO poOIIeMbI
3nanue [IpoaemMoHCTpHPOBaHO IOHMMAaHKE COJIEpKaHus BRIOTHEHHOH | [IpogemMoHCcTprpoBaHO CBOOOIHOE BiIaIEeHUE MTPEIMETOM IMPOEKTHON AeSTEFHOCTH.
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 HEOOXOIMMBIE ITAMbl 00CYKICHUS U
AeHCTBHA Pabora noBeneHa /10 KOHIIA U IPECTaBICHAa KOMUCCHH; TpCACTABIICHHA.

HEKOTOPBIE 3TANBI BBITIOIHSUINCH O KOHTPOJIEM U TIPH KoHTpomb 1 KOPpeKIIWs OCYIECTBAAIICE CAMOCTOATELHO

noAAepKKe pykoBoautesd. [Ipu 3TomM nposiBAsSIOTCS

OTIEIIbHBIE JJIEMEHTBI CAMOOLIEHKH U CAMOKOHTPOJIA

obOyyJaromerocs
Kommy- ITponeMOHCTpUPOBaHbI HABBIKU O()OPMIIEHHSI TPOSKTHOM Tema sicHO onpeneneHa 1 osicHeHa. TekcT/coo0IeHne X0poIIo CTPYKTYpUpoBaHsl. Bee
HHUKAIUSA paloThI U MOSICHUTEJILHON 3aIMCKH, a TAKKe NOATOTOBKH MBICITH BBIPAXKEHBI SICHO, JIOTUYHO, ITOCIIEI0BATENILHO, apTyMEHTUPOBAHHO.

HpOCTOﬁ MMpE3CHTAllU. ABTOp OTBCYACT Ha BOIIPOCHI

PaboTa/coobmienne BeI3bIBaET HHTEPEC. ABTOP CBOOOIHO OTBEYAET HA BOTIPOCHI
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