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IHosicuuTeILHAA 3aNMNCKA

PabGouass mporpamma 1o BHeypouyHOH nesTenbHOCTH «llepBbie marm B XUMHUM» Il 8-X KJIACCOB COCTaBJICHA B
COOTBETCTBHM C TpeOoBaHMsIMU DenepasbHOr0 TOCYAapCTBEHHOIO 00pa30BaTENIbHOIO CTaHJapTa OO0IIero oOpa3oBaHUs
BTOPOTO MTOKOJICHUS:

1. [IpumepHast ocHOBHasi oOpa3oBaTelbHasi MporpamMmMa OCHOBHOro oOmiero ooOpaszoBaHus (ofgoOpeHa pelieHueM
dbenepanbHOro y4eOHO-METOUYECKOTO 00bEeIMHEHUS 110 001IeMy 00pa3oBanuio (mpoTokos OT 28 uroHs 2016 1. Ne
2/16-3) — fgosreestr.ru;

2. TIucemo MunoOpuayku ot 28.10.2015 r. Ne 08-1786 «O pabouux mporpamMmax y4eOHBIX IPEAMETOBY;
3. TTucemo Muno6puayku ot 12.05.2011 r. Ne 03-2960 «O06 opranuzanuv BHEypOUHOU J1EITEIBLHOCTH.

JlanHasi mporpamma SIBJISIETCS TMPOTpaMMON OOIEUHTEIUIEKTyaJIbHOM HampaBiieHHOCTU. [IporpamMma mocTpoeHa Ha

CJIEIYIOIINX MPUHIUIIAX:

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

- Ilpunyun nocnreoosamenvhocmu u cucmemamuynocmu (00y4eHHe OT MPOCTOTO K CIOKHOMY, «OT HE3HAHUSI K 3HAHUIO, OT

HEYMEHHUS K YMEHUIOY).

- Ilpunyun naznaonocmu (OCyIIECTBICHUE CBS3U MEKTy KOHKPETHBIM U a0CTPAKTHBIM).

- Ilpunyun ocmoiciennocmu (MEPEHOC UMEIOIITNXCS 3HAHUN B HOBYIO CUTYAITHIO).

- Ilpunyun coznamenvrHocmu u axmugnocmu (MPUMEHEHNE 3HAHUI HA TPAKTHKE).

AKTYaJIbHOCTBH MPOrPaMMbl 00YCJIOBJIEHA TEM, YTO B yUeOHOM IIaHE MPEAMETY «XHUMHUS OTBEJICHO BCETO 2 Yaca

B Henenro (8 kiacc), 4To JaeT BO3MOKHOCTh CHOPMUPOBATH Y YUAIIUXCSl JIUIIb 0a30BbIC 3HAHMS 10 MpeaMeTy. B Toxe



BpeMs BO3pacT 8-TO Kiacca SBISETCS BaXKHBIM ISl MPO(ECCHOHAIBHOTO CaMOOTpEAeNeHUs MKOILHUKOB. B0o3MOXkHO,
YTO MPOCHYBIIUNCS MHTEPEC K XUMUH MOKET Mepepactu B OyAyinyro npodeccuto.

AKTYaJIbHOCTBH JJAaHHOW TPOrpaMMbl COCTOWT B M TOM, YTO OHA HE TOJIPKO JIa€T BOCIIMTAHHUKAM TPAKTHYCCKHE
YMCHHS U HaBBIKH, (POPMHUPYET HAYAIBHBIN OIBIT TBOPYECCKOM ACATEIHPHOCTH, HO M Pa3BHBACT MHTEPEC 00yUaromerocs K
OKCIIEPUMEHTY, HAy4HOMY MOHCKY, CHOCOOCTBYET CAMOOTMpPEACICHUIO YYaIIUXCs, OCO3HAHHOMY BBIOOpY mpodeccHu.
VYyamuecss CMOTYT Ha TPAKTUKE MCIIOIb30BaTh CBOM 3HAHUS HA YPOKaX XUMHH H B OBITY.

IMenaroruyeckasi 1ejeco00pPa3HOCTh 3aKJIIOYAETCSI B TOM, 4YTO 0a30BbIi KypC MIKOJBHOW MPOTPaMMBbI
npeIycMaTpUBacT TPAKTHYCCKHE pabOThl, HO HX SBHO HEJAOCTAaTOYHO, 4YTOOBI 3aMHTEPECOBATh YydYaIlUuXcs B
CaMOCTOSITCJILHOM TPHOOPETCHUH TEOPETHYCCKUX 3HAHWUH M MPAKTHUYCCKMX YMEHHUM W HaBBIKOB. J[J 3TOro B KypcC
«[lepBBIe maru B XUMHUW» BKIFOYSHBI HANOOJIEE IPKUE, HATIISTHBIC, HHTPUTYIOIINE SKCTICPUMEHTHI, CITIOCOOHBIE YBIICYDb U
3aMHTEPECOBAThH YUYAIIUXCS MPAKTUYECKON HAYKON XUMUEH.

B pamkax HarmoHanpHOTO mpoekTa «OOpa3oBaHHE» CO37aHHE IICHTPA €CTECTBEHHO-HAYYHOW HampaBiIeHHOCTH «Touka
pocTay» TMO3BOJIMJIIO BHEIAPUTH B TporpamMmy paboty ¢ nudpoBoi JrabopaTopueil W KauyeCTBEHHO W3MEHHUTH IMPOIIECC
00Oy4YCHUS XUMHH.

KonudecTBeHHBIE SKCIEPUMEHTHI MO3BOJAT MOJYYaTh JAOCTOBEPHYIO HHGOPMAIMIO O MPOTEKAHWU TEX WM HWHBIX
XUMHYECKUX TpoIeccax, 0O CBOMCTBAaX BemecTB. Ha OCHOBE MONYyYEHHBIX SKCHEPUMEHTANBHBIX JTAHHBIX 00ydaeMble
CMOTYT CaMOCTOSITENIBHO JIeJaTh BBIBOJIbI, 0000IIATh pe3yabTaThl, BRISIBISATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyaeT
CIIOCOOCTBOBATH MOBBIIIEHUIO MOTUBAITUN OOYUEHHSI IIKOJILHUKOB.

Leab nmporpamMmsbi:



@OpMHUPOBAHUE y YYAIIMXCA HAYYHBIX NPEACTABICHWW O XWMHMHM B IIOBCEAHEBHOM >KM3HH YEJIOBEKA 4Yepe3
npoOy KJIeHUE HHTEpeca U pa3BUTHE MPO(ECCHOHATBHBIX CKIOHHOCTEN K MPEAMETY XUMHUSL.

3amauu:

Oopa3oBaTte/ibHbIC:

® PAaCUIMPUTH KPYTro30p yUaIIUXCS O MUPE BEUIECTB;

® HCIOJb30BATh TEOPETUUECKHUE 3HAHUS 110 XUMHUHU HA TPAKTUKE;

e OOyYHUTh TEXHUKE O€30MACHOCTH IIPHU BBHIMOJHEHUN XUMUYECKUX PEAKIUH;

e chopMUPOBaATh HABBIKU BHITIOJTHEHUS IPOEKTOB ¢ uctnonb3oBanueM UKT u nudpoBoro o6opynoBanus;

® BBISIBUTH TBOPYECKU OJAPEHHBIX 00YUYAIOMIMXCS U TTIOMOYb UM TPOSBUTH CEOs.
Pa3BuBaroniue:

® CrocoOCTBOBATh PA3BUTUIO TBOPUYECKUX CITOCOOHOCTEN 00yYarOIIUXCS;

e ¢dopmupoBath UK T-KOMIIETEHTHOCTH;
BocnuraresibHbIe:

® BOCIIUTATh CAMOCTOSITEILHOCTD MPU BHIMIOJIHEHUHU PAOOTHI;

® BOCITUTATh YYBCTBO B3aMMOIIOMOIIIH, KOJUICKTUBU3MA, YMEHHUE paboTaTh B KOMaH/IE; BOCIUTATh
YyBCTBO JIUYHON OTBETCTBEHHOCTH.
CBsi3b co/lep:KaHUS IPOrPAMMbI BHEYPOUYHOIi 1€ATeJIbHOCTH ¢ Y4eOHBIMU NPeIMeTaAMM:
Kypc BHeypouHO#l HeATeNbHOCTH WAEHHO U COJEPHKATEIbHO CBSI3aH C 0a30BbIM KypCOM XUMHUU M TO3BOJISIET

MOI/IEP)KUBATh B3aUMOCBS3 TEOPUHU U TIPAKTUKHU, GOPMHUPYET YCTOMUIUBYIO TOTPEOHOCTh MPUMEHSITh TIOJYYCHHBIC 3HAHUS



HAaBBIKH B IOBCETHEBHOM KU3HH.
[Iporpamma mocTpoeHa Ha OCHOBE MeKIpeJIMeTHONW HHTerpanuM ¢ (GU3MKOH, MaTeMaTUKOM, OUOJNOTHEN U APYyrUMHU
€CTECTBEHHO-HAYYHBIMU IPEAMETAMHU.

Oco0eHHOCTH peaTu3anuy NPOrpaMMbl:

Bo3pacT o0yuarommxcs:

[IporpamMmma opueHTHpOBaHA HA BOCTMTAHHUKOB B Bo3pacTe 14-15 net 6e3 cnenuaibHON MOATOTOBKHY.

DopMbI 3aHATHH:

B o6pa3zoBaTenbHOM Ipoliecce UCTOIB3YIOTCS pa3TuyHble (POPMBI TPOBEACHUS 3aAHITHSL:

° Oecenpl;
° JIEKIIHH;
° CEMUHApHI;

® IPAKTUYECKOE 3aHATHE;
® XUMHYECKHW SKCIIEPUMEHT;
e paboTa Ha KOMIIBIOTEPE;
® DKCKypCHH;
® BBIIOJIHEHUE U 3a11Ta ITIPOEKTOB.
Pe:xxum npoBenennsi: 34 vaca B roxa - 1 pa3 B Hepemo. Bee 3aHATHS 110 BHEYPOUHOU JEATEIHHOCTH MPOBOJIATCS TOCHE

BCEX YPOKOB OCHOBHOT'O PACIUCAHUS, TPOJIOIKUTEIBHOCTh COOTBETCTBYET pekoMenaanusam CaulluH, 1. e. 40 MunyT.

I1anupveMbie pe3vabTATHI 0CBOCHUS 00 VIAIONIUMUCH NPOrpaMMbl (BHEYYEOHOH) BHEYPOUHOM 1eATEJILHOCTH




JINYHOCTHBIE pe3yJIbTAThI:

- 0CO3HABaTh €IMHCTBO U IEIIOCTHOCTH OKPY>KAIOLIETO MUPA, BO3MOKHOCTH €T0 MO3HABAEMOCTH U OOBSICHUMOCTH Ha
OCHOBE JTIOCTH)KCHUW HAYKH;

- IOCTENEHHO BBICTPAaWBaTh COOCTBEHHOE IIEIOCTHOE MHUPOBO33PEHHE: OCO3HABATH MOTPEOHOCTH M TOTOBHOCTH K
caMo00pa30BaHMIO, B TOM YHCJIE M B paMKax CaMOCTOSTEIHHON ACSITETFHOCTH BHE IIIKOJIBL;

- OIICHMBATH KU3HEHHBIC CUTYAIIMU C TOYKH 3pEHUs 0€30I1aCHOT0 00pa3a )XU3HU U COXPaHEHHUS 3I0POBBS;

- OIICHUBATh SKOJIOTUYECKHUIA PUCK B3aUMOOTHOIIICHUH YEIOBEKA U MPUPO/IBI.

- popMHUPOBATh IKOJOTHUECKOE MBIIIJICHUE: YMCHHE OIICHUBATH CBOIO JICATCIBHOCTD M IMIOCTYIKHU JAPYTHX JIOACH C TOYKH
3pEHUS COXPAaHEHUS OKPYKAOIIEH Cpe/Ibl - TapaHTa KU3HU U OJIaronoydus Jiroiei Ha 3emiie.

MeTanpeaMeTHbIMH pe3yJibTaTaMu U3yueHus Kypca «llepBble maru B XuMumny» siBsieTcs (GopMUpoBaHUe
YHUBEpCAJIbHBIX yueOHbIX neicTBuid (Y'Y /).

PerynsituBubie YY/I:

- CaMOCTOSITEIFHO 0OHAPYKUBATH U (OPMYIHPOBATH YUCOHYIO TPOOIIEMY, ONPEISsATh [eh YIeOHOU IS TEIPHOCTH;

- BBIJIBUTATh BEPCUU PEIICHUS MPOOIEMbI, 0CO3HABATH KOHEUHBIN PE3YJIbTAT, BHIOMPAThH U3 MPEATI0KEHHBIX U UCKATh

CaMOCTOATCIIbHO CPCACTBA JOCTHKCHUA LCIIN,



- OCYILECTBIIATH LIeJENoaraHue, BKI0Yasi IOCTAaHOBKY HOBBIX LieJIel, MpeoOpa3oBaHUE MPAKTHUYECKON 3a/1a4u B
MO3HABATENbHYIO;

- COCTaBJIATH (MHAMBUAYAJIBbHO UM B TPYIIIE) IJIAH pEUICHUS TPOOJIEMBI;

- paboTas 1o 1iIaHy, CBEpSTh CBOU IEUCTBUS C LEJbIO U, IPU HEOOXOIUMOCTH, UCTIPABIIATH OIIUOKH CAMOCTOSATENBHO;
- YYWTHIBATh Pa3HbIe MHEHHS M CTPEMHUTHCS K KOOPIWHAIIUH PA3TMYHBIX TIO3HUIIUN B COTPYTHUIECTBE;

- B IMAJIOTE€ C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOATENBLHO BHIPAOOTAHHBIE KPUTEPUU OLIEHKH.

ITo3naBarteanHbie YY/I:

- aHAJIM3UPOBATH, CPABHUBATH, KJIACCUPUIIMPOBATH U 00001aTh (AKThI U SBJICHUS. BBIABISATH IPUIHHBI U CIICICTBUS
IPOCTHIX SIBIICHUH.

- OCYNIeCTBJISATH CPAaBHEHHUE, KIIACCU(DUKAINIO, CAMOCTOATEIHLHO BHIOMpasi OCHOBAHUS U KPUTEPUHU IS YKa3aHHBIX
JIOTUYECKUX OTIepaIlnii;

- CTPOUTH JIOTUYECKOE PACCYXJACHHE, BKIIOYAIOIIEe YCTAHOBICHUE MPUYUHHO-CIIEICTBEHHBIX CBS3EH.

- C03/1aBaTh CXeMaTHYECKUE MOJIEIH C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTA.

- COCTABJIAITH TE€3HCHI, PA3JINYHBIEC BUJIBI TUTAHOB (ITPOCTHIX, CIOKHBIX U T.IL.).

- Mpeo0pa3oBbIBATH NHGOPMAIIHIO U3 OJJTHOTO BUAA B APYTroi (TaOIuIly B TEKCT U TIp.).

- YMeTb ONPEENATh BO3MOKHbIE HCTOUHUKN HEOOXOAUMBIX CBEJICHUH, MPOU3BOIUTH MMOUCK HH(POPMALIUH,
aHaJIM3UPOBAThH U OLIEHUBATH €€ JOCTOBEPHOCTb.

- 0000111aTh MOHATHS - OCYIIECTBISATh JJIOTHYECKYIO ONEPALIMIO MEPEX0/ia OT MOHATUN C MEHBIINM 00bEMOM MOHSATHSIM C
0OJIBIINM 00BEMOM;

- CTPOUTD JOIrHYCCKHUC PACCYKACHHA, BKIIIOYAIOMINEC YCTAHOBJICHUC IIPUYHNHHO-CICACTBCHHBIX CBsI3EH.



- OOBSCHATH SIBJICHHSI, TIPOIECCHI, CBS3M W OTHOIICHUS, BBISBISIEMBIE B XOJI€ WCCIEIOBAHMS, OCYIIECTBISATH BHIOOD
HauOonee 3 (PEKTUBHBIX CIIOCOOOB PEIICHUS 33/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUA.

Kommynuxkarusubie YY/I:

- yMeTb (GOpMyIUpOBaTh COOCTBEHHOE MHEHHE WM TO3HIIMIO, apTYMEHTHUPOBATh €€ M KOOPAWHUPOBATH €€ C MO3UIIH
MapTHEPOB B COTPYTHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHHUS] B COBMECTHOW JeSTeIbHOCTH;

- 0TOOpaXkaTh B pEUH COJIEPKaHNE COBEPIIAEMBIX ACHCTBHIA, Kak B (HOpME TPOMKON COIMATM3UPOBAHHON peyH, TaK U B
dopme BHYTpEHHEH peuw;

- yMETh apTryMEHTUPOBAThH CBOIO TOUKY 3PCHHUS;

- YMETh OCYIIECTBISITH B3aUMHBIN KOHTPOJIb U OKa3bIBATh B COTPYAHHYECTBE HEOOXOIUMYIO B3aUMOIIOMOIIIb;

- YMETh paboTaTh B IPyMIIE - yCTAHABIUBATH padoune OTHOLIEHUS, 3P(HEKTUBHO COTPYIHUYATH U CIIOCOOCTBOBATH
IPOIYKTUBHOM KOOTEpaIUH.

IIpeamMeTHBIMU pe3yJbTaATAMM U3yUYEHUS MPEIMETA SIBISIIOTCS CIIETYIOIINE YMEHUSI:

- 0CO3HAHUE POJIA BEUIECTB;

- OIIPENIETISATH POJIb PA3IMYHBIX BEIIECTB B MPUPOJIC U TEXHUKE;

- 00BSACHSATH POJIb BEILIECTB B UX KPYTOBOPOTE;

- pacCMOTpEHHE XUMHUYECKUX MPOLIECCOB;

- KCTIOJIh30BaTh 3HAHUS XUMHH TP COOIIOICHUH TIPABIIT MCTIONb30BAHUS OBITOBBIX XUMUYECKUX MTPETIApaTOB;

— pa3nuyaTth onacHble U 0e30macHbIe BEIIECTBRA;

- IPUBOJUTH IPUMEPHI XUMUYECKHUX MPOIIECCOB B IPUPO/IE;

- HAXOAUTb YCPThI, CBUACTCIIbCTBYIOIINC 00 O6H_II/IX IMpHU3HaKaX XUMHUYCCKHX ITPOUCCCOB U NX PA3TTNYIAX;



- UCTIOJIb30BAaHNE XUMUYECKUX 3HAHUH B OBITY;
- O0BSICHSITH 3HAUEHUE BEIIECTB B KU3HU U XO3MCTBE UEIOBEKA;
- 00BSICHATH MHUP C TOYKH 3PCHHS XUMUH;
- popMupoBaTh MpeICTaBICHUs 0 OyIyIIeM podeccroHanTbHOM BEIOOPE.
Kpome Toro, 3aHaTusi npu3BaHbl MPOOYIUTh y yYaIIUXCA WHTEPEC K XMMHYECKOW HayKe, CTUMYJIHUPOBATH JajbHEHIee
U3y4YeHUEe XUMUU. XUMUYECKUE 3HAHUSI, CHOPMUPOBAHHBIC HA 3aHATHUAX, UHPOPMAIIMOHHAS KYJIbTypa y4alluxcs, MOTYT
OBITh UCTIOJIB30BAHBI UMU JIJISl PACKPBITUS PA3JIMYHBIX MPOSBICHUIN CBA3U XUMUHU C KU3HBIO.
OcHoBaHMeM /I BblJeJIeHHsI TPeOOBAHUI K YPOBHK MOATOTOBKM OOYYaroOImMXCS BBICTYNAeT OCHOBHAas
obpazoBatenbHas nporpamma ['bOY COIII Nel r. Hedreropcka.

Cnoco0bl onpeesieHusi pe3yJbTATUBHOCTH:
- Hauanwnuliit kKonmpons (cenmaodpey) B BUJE BU3YAIbHOTO HAOIOACHUS Te1arora 3a coOM0IeHneM BOCITUTAaHHUKAMHU
TEXHUKU O€30IaCHOCTHU, MOBEACHUEM TIPU pabOTe C MOCIETYIONINM 00CYKIEHUEM;
- Texywquit konmpoap (6 meyeHue 6cezo yuedGH020 200a) B BUC BU3YaTbHOTO HAOIIOJACHUS Ieqarora 3a MpoIEccCoM
BBITIOJTHEHUST YYAIIUMUCS MPAKTUYECKUX PadOT, MPOEKTOB, MHAUBUIYAIbHBIX 3aJJaHUl, y4acTHsl B MPEIMETHOU Hezele
€CTECTBO3HAHMS;
- IIpomesicymounntit KOHmpob (Memamuueckuil) B BUIC TIPEAMETHON TUAarHOCTUKY 3HAHUS JICTHbMU TPOMICHHBIX
TEM;
-  Hmozoswtit konmpons (mait) B BUJE U3YYEHUS U aHAIM3a NPOJIYKTOB TpyJa ydamuxcs (IPOEKTOB; COOOIIECHU,
pedepaToB), mpoliecca OpraHu3anui padoThl HAJ TPOIYKTOM U JUHAMUKH JTHYHOCTHBIX H3MEHEHU.

®opMbl y4éTa 3HAHUH, YMECHUI IPH peau3alUM POrPaMMBbl.



Ompoc;

OO6cyxeHue;

CamocrosiTenbHasi padoTa;

TectupoBanue;

[IpesenTarus u 3anuTa TBOPUECKOM pabOThI (TPOEKTHI U IP. ).

B KOHIIC y‘l€6HOTO roaa o6yqafomnﬁc51 JOJIDKCH BBIIIOJIHUTD U 3alIIUTUTH ITPOCKT.

(ITpnaoxenne 1. «Onucanue popMbl MoABeAeHUS HTOTOBY).

TemaTnyecKuii MJIAH NPOrpaMMbI BHEYPOUHOH HeATeJLHOCTH «MUpP XUMUN))

IMPpOBCACHUHN OKCIICPUMCHTA.

TexHuka mabopaTopHBIX padoT.

HarpeBarenbHblie IprOOPHL.

Ne |Hassanwue pasgeiia Tema 3anaTHA Bcero Teonust IIpak- Hcnoabzyemoe
n/n 4acoB P THKa |000pyJ10BaHMe
Pa3zgea 1. BBoanoe 3anstue. 1
1 BBenenue. (24.) 5
MecTo XMMHUU B €CTECTBO3HAHUU 1
Paznean 2. Bemectna. I[lpuemsl oOpatenus ¢ 1
JKCNepUMEHTAJIbHbIE | BEIICCTBAMMU.
OCHOBBI XMMHUHU. (8.) | [Ipapuna GesomacHO# paGoOTHI IpH 8 1
2




YucTele BenecTBa, 0C000 YMCThIE
BemiecTna. [Ipumecu. Cmecu.

JlaTunk
AIIEKTPONPOBOIHOCTH,

nudpoBoit
MUKPOCKOII

CCTCCTBO3HAHUMU.

MeTtoarsl MMO3HAHUS B

Bopna. PactBopel. Mopckas u nipecHast
BoJa. buonornyeckue xKuAKOCTH

JlaTunk TeMnepaTypsl
MJIATUHOBBINA

MaccoBas 1oJist PAaCTBOPCHHOTO
BCUICCTBA, UJIN ITPOUCHTHAA
KOHIOCHTpPAIU BEUICCTBA B paCTBOPC

JlaTYMK ONNTHYECKOU
[JIOTHOCTH

Hacpimiennsle ©  mepechlllieHHbIe
pacTBOPBI.

[{udposoit
MUKPOCKOTI

Pa3pgea 3.
3HAKOMHUMCS ¢ MUPOM
HAHOYACTHII

(8u.)

MonenupoBaHue

Ctpoenue BeniecTBa. Pazmepsl
vacTull. HanogacTuel

KosutonaHelie CHCTEMBI: ITOYBA, TJIMHA,
IPUPOJTHBIC BOJBI, BO3IYX JbIM,
MUHEpaJIbl, X1e0, MOJIOKO, MacJIo,
KpoBb...KotonaHple 1 HICTHHHBIC
PacTBOPHI

MeTOI[BI " CpCACTBA OMITNPUICCKOI'O
HCCIICAOBAaHMA

Kaxk cTeneHb U3MeTbYeHHOCTH BITUSAET
Ha OOIIyIO IO h

COIMPHUKACAOIMNXCA YaCTHIL

10



HaHo0OBEKTHI 1 00YCIIOBIEHHOCTh UX
YHUKAITbHBIX CBOWCTB pe3KuM
YBEJIIMYCHUEM IUIOMIAN TOBEPXHOCTH
JACTHI]

Pa3nen 4.
XUMHUA HA CTPaKe
310pOBbsl. (64.)

Mon. Bosrounka iiona. Mox n3 antexku

«MapranmoBkay. [lepmanranar kanus

[Tepexucs Bogopoaa. CroiicTBa u
PUMEHEHUE TIEPOKCH]Ia BOAOPO/Ia

AIIXP

AneTUIcaTnIUIOBast KUCIIOTA.
ACKOpOMHOBAs KUCIIOTA

[Tpubop st
MOJIy4YeHHUsI BOJOPO/Ia

«3eneHKay Wi OpuTHaHTOBBIN
3EJICHBIN

«Mpb110 qyaACCHOCH

Jlatunk pH

Pasnea S.
XUMUSA MHIIH
(54.)

Caxap, Kpaxmall, OCJIII0JI03a —
POACTBCHHUKHU I''TFOKO3bI

AJIOMUHUI: BEJIMKUI U YKACHBIN

YKCyCHas KHCJIOTa

«CoJieHad Halla KU3Hb»

Jlatunk pH, natunk
PIIEKTPOITPOBOHOCTH

Bpen autpaTtoB: Mud wiv npasaa

JlaTunk
AIIEKTPOIPOBOIHOCTH

11

Paznea 6.

Padora Hajg

1. Oman evib0pa memvi, nocmanosku
yenu, 3a0ay Uccile008aHUs .

11



NPOEKTAMH. 2. Oman b108UdICeHUS 2UNONESDL. 1

(54.) 3. Oman  naanHuposanus — nymu
docmudicenust yernetl
uUcce008amenbCkux (npoeKmHubix) 1
pabom u 6vi6opa HeobX0OUMO20
UHCMPYMEHMAPUSL.

4. DOman nposedenus yuebHO20
ucced08anus (npoexmHoli
pabomvl) C  NPOMEAHCYMOUHBIM 1
KOHMPOAEM 3d X00OM GbINOJHEHUS
U KoppeKkyueu pe3yibmamos.

5. Oman ogopmnenus,
npeocmasieHus (3awumot) 1
npPoOYKmMa npoeKmHol pabomol
NUTOI'O: 34 18 16

ConepkaHue Kypca

HNHCTpyKTaX IO TEXHUKE 0€30MTaCHOCTH MPOBOJIUTCS HA KAXKJIOM 3aHSITHU MEpe] MPOBEACHIUEM dKCIIEPUMEHTA.

2. BBenenue
2.1 Beoonoe 3anamue. 3HaKOMCTBO YYAIIUXCSI C HOBBIM YY€OHBIM KypPCOM BO BHEYPOYHOU JCSITEITLHOCTH.
2.2 Mecmo xumuu 6 ecmecmeo3Hanuu. 3apoXJICHUEC XUMHUH Kak HaykKu. CBsi3b XUMHUU C MPAKTUYECKON >KU3HBIO
YeJI0BeKa.

HpaKmZ/ﬂIQCKCl}Z yacnio.



Co31anne No3HaBaTENILHBIX KPOCCBOP/IOB U IPYTUX HHTEPAKTUBHBIX yIpakHeHuit Ha LearningAps.org wiu MyTest.
3. DKcnepuMeHTAJIbHbIE OCHOBBI XUMHUM

3.1 Bewecmea. IIpuemut odpawenusn c eewyecmeamu.
W3yyenue mnpaBuil TEXHUKH O€30MAaCHOCTH, MPEAyNpeXIaloIUX M 3alpelarlux 3HakoB. llepBas momorb.
[IpoTuBOIIOXKapHBIE CPEICTBA 3AIIMTHI.
3HaKOMCTBO C BEILIECTBAMM, BCTpEUAOUIMMHUCS B ObITY: HOAHAs HACTOWKa, Mellb, aJlOMUHUMN, COJIb, TUIIEBas COAA,
JUMOHHAs KUCJIOTa, YKCyCHas KUCIOTa, BOJA, MEAHBIA Kynopoc. OTinyue BemecTB N0 (PU3UYECKUM CBOMCTBAM:
arperaTHO€ COCTOSTHUE, LIBET, 3alax, BKYC, pacTBOpUMOCTb. [lpaBuiia XpaHeHUs BeEIIECTB B J1IaOOpaTOPHH.
TOKCHYHOCTBH BEIECTB JJI KUBBIX OPraHU3MOB OMPEACIICTCS MX XHUMHUYECKUMH CBOMCTBAMH, MX CIIOCOOHOCTHIO
BCTYNAaTh B XUMHUYECKUE peakiuu. [IposBiIeHNs] TOKCHYHBIX BEUIECTB Y YEJOBEKA: XUMUYECKUN OXKOT, pa3ipakeHue
CJIIM3UCTBIX O0OJIOUEK, KaTap JbIXaTEIbHBIX MYyTEH, alJIEPrUYECKUE PEaKIUU, OCTPbIe AEPMATUTHI, KaHIIEPOre€HHOE
JEHUCTBUE, TOPaXEHHs] OPTraHOB, BO3MOXHOCTh JIETaNbHBIX HCX0A0B. [IpaBuna orbGopa BemiecTB (TBEpIBbIE,
MOPOIITKOOOpAa3HbIe, KUIKHE, BOIHBIC PACTBOPBI, 0CO0OC BHHMMaHHWE — paboTa TOJBKO C MaJbIMH OO0BEMaMH
BEILIECTB).
Tecm Ha ocHOBe 3a1aHui U3 OTKpBITOro 6anka ®UIIU (pazmen «MeToabl TO3HAHUS )

3.2 Ilpasuna d6e3onacnoit pabomut npu nposedenuu Ikcnepumenma. Texnuka nabopamopuuix padoom.
3HaKOMCTBO C JIaOOpaTOPHBIM OOOpPYAOBaHUEM: CTEKJISIHHAS TMocyaa (XMMHYECKHE CTaKaHbI, KOJOBI, BOPOHKH,
JIENUTETFHBIE BOPOHKH, MEpHAs TOCYy/Aa), BECHI, MITATUBHI IJisi MPOOHMPOK M MPUOOPOB, HArpeBaTeIbHBIN MPUOOp-

cupTOBKa, papdopoBas mocy/a (BblIapruBaTEIbHbIE YAIIKH, TUTJIH, CTYIIKH, IIMATEIN) U Ap.
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3.3

3.4

be3omacHass paboTta co cTekioM, MpoOKamMu (IEMOHCTpalMs Pe3KH CTEKISIHHBIX TPYyOOK, WX HarpeBaHus s
U3MEHEHUS (POPMBI).

IIpaxmuueckas yacme.

COopka npubopa s noiaydeHus: ra3on. [IpoBepka Ha repMETHYHOCTb. 3aKpEIJIEHUE €ro Ha ITaTuBe. PUCyHOK
npubopa npu nomoiu Tpadapera.

Haczpesamenvuwvie npubopul.

CnuproBka. ["azoBas ropenka. [Inutka. Boasnas 6ans. HaznaueHnue HarpeBaTeabHbIX IPUOOPOB.

N3ydeHne cCnupTOBKU: COCTABHBIC YaCTH M UX (DYHKIIHS.

["oproyee TOMIMBO AJIsi CIUPTOBOK: 3TUIOBBIN cupT. OCOOEHHOCTH peaKIMK TOPEHUs: BbIJIETICHUE TEeTUIa U CBETA.
Cyxoe roprouee

[IpaBuna HarpeBaHus MNpPOOMPOK C BOJHBIMH pacTBOpaMu (TPeIBApUTENbHBIA MPOTPEB BCE IMOBEPXHOCTH,
00s3aTeNbHBIN HAKIIOH MPOOUPKH, OTBEPCTUE TPOOUPKHU «OT CeOs1», 3aKperieHne JepKaTelis MPoOUupKu).
Hcnonb3oBanue TUTIICH IPU IPOKATMBaHUY BellecTB. HazHaueHue onepannu mpoKalvBaHuUs.

Ipaxmuuyeckas yacme.

N3yuenue ninameHu. PucyHok riameHu.

COopka mpubopa A1 BeIMTAPUBAHUS COJM (KOJBIIO HA INTATHB, BhIIAPUBATEIbHAS YAIllKa, BOJHBIA PACTBOP COJIH,
cnupToBKa). PucyHok npubopa npu momoriu Tpadapera.

Yucmule eewgecmea, 0cooo uucmeule eeuecmea. Ilpumecu. Cmecu. CrnocoObl OUUCTKUA BEIIECTB OT MpPUMEcCEd U
pasaenenust cmeced. @OunbTpoBanue. Ileperonka. Kpucraumszanus. PasaeneHne ¢ IOMOIIBIO MarHura,

JNEIUTEIIBHON BOPOHKHU
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Hpéﬂ(l’l’llﬂl@CKClﬂ yacnioe.

1 BapHaHT: cMeCh PEUHOI0 IIECKA U caxapa.

2 BapHaHT: CMECh PEYHOI'0 IIECKA U TIOBAPEHHOM COJIN.

CocTaBuTh CcXeMy MOCIEIOBATEIBHOCTU oOlepanui (pacTBopeHue, (GUiIbTpoBaHue, BblapuBaHue). CpaBHUTh U

O6CYIII/ITB PE3YIbTAThl ABYX BAPUAHTOB. O6paTI/ITL BHMMAHHC Ha CMCChb Caxapa M IICCKa (y HCKOTOPBIX YaIIKH

MMOKPBIINCH KOpI/I‘IHeBOﬁ M&CCOI?I), Ha BaXHOCTb YCJIOBI/Iﬁ MNpOBCACHUA ISKCIICPUMCHTA, B JAHHOM CJIy4daC Ha

CBOCBPCMCHHOC IMPCKPANICHUC HAT'PCBA.

3.5 Memoowt no3nanus 6 ecmecmeo3nanuu.

HaGmonenue. Dxcniepument. MoaenupoBaHue.

YcnoBus IMPOBCACHUA Ha6J'IIOII€HI/I}I KaK OCHOBHOI'O MCTOAA ITO3HaHMHA. MBEICIUTEIBHBIN U peaHBHLIﬁ 9KCIICPHUMCHT.

YHI/IBepCELHBHBIG 3HaHHUA 4CJIIOBCUCCTBA HA OCHOBC Ha6JII-OI[CHI/I}I. DU3NYECKUE U XUMHUUECKHUE SIBIICHUS.

HpaKmuquKaﬂ yacmeo.

BbpoyHoBckoe nBmxkeHHE O] MHUKpockonmoMm. OOHapykeHue Kupa B cCeMeHax mojacoiHeuyHuka. OOHapykeHue

Kpaxmana B Kaprodene. OOHapyKeHHE YIJIEKMCIOTO Ta3a B BBIAbIXaeMOM Bo3nyxe. JloOaBieHHe JIMMOHHOMN

KUCIOTHI B 4ail. OdopmiieHrne paboThI.

HasBsaunue onwiTa

Kak BeIIONHATIN

Yro HaOIrOIATH

O6paTI/ITB BHHMMAHHUC Ha IMNPAKTHYCCKUC 3adaHHA ITPOIIIbIX 3aHSATHUH. AKHGHTI/IpOBaTI), qTO0 MCTOA Ha6J'IIOI[CHI/I$I -

OCHOBHOMW METO]I O3HAHUS.
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3.6 Booa. Pacmeopuvl. Mopckas u npecnasa e6ooda. buonozuueckue xyncudxocmu: KpoBb, duM@da, KJIETOUYHBINA COK.
DKOJIOTUYECKHE NpoOIeMbl BOJABL. JIEKTPOINPOBOJHOCTh KaK CBOIMCTBO pPAacTBOPOB 3JIEKTPOJUTOB (IpaBuia
0€30MacHOCTH C ANEKTPOpUOOpamu).

IIpakmuueckas yacmeo.
Onpenenenue ¢ MOMOIIBIO 3JIEKTPONPOBOJAHOCTH PACTBOPOB: B KAKOM XMMHUYECKOM CTaKaHE HaXOIUTCS
JUCTUJUIMPOBaHHasl Boja. J[aHbl Tpu pacTBOpa: pacTBOp MOBAPEHHOW COJIM, pacTBOp caxapa, AUCTUJUIMPOBAHHAS

Boaa. OdopmieHue padoTHI.

HazBanwue pactBopa Uro nabmomaeMm (3aropaercst JiamIovka

WJIU HET)

Kak pacrno3nate: B KakoM CTakaHe — IHCTHWJUIMPOBAaHHAs BOJAa WU pacTBOp caxapa. [[oMKHBI MPENIoKHUTh ABa
croco0a: OpraHoJeNTUYECKU U BhIMIapUBaHUE.
[Ipoekt «M3roroBienre caMoaenbpHOTO MPUOOpa ISt UCCIICOBAHUS DJIEKTPOIIPOBOIHOCTH PACTBOPOB)
3.7 Maccoean 001 pacmeopenHozo eeuiecmaea, uiu NPOUeHMHAsA KOHWEeHMPAYUA 6euiecmea 6 pacmeope.
BsBemmuBanue. PaznoBecsl. HaBecka. MepHas nocya (MepHbI€ CTaKaHbl, KOJIOBI, IIMIWHAPHI).
IIpakmuueckas yacme.
[IpurorosiieHre pacTBOPOB IOBAPEHHOW COJIM 3aJaHHOW KOHIIEHTPALUH.
[IpuroroBiieHHe MIUMYYEro HANMHUTKA U3 MUILEBOW COJbI, JUMOHHOM KHUCJIOTBHI, caxapa U aCKOPOMHOBOI KHUCIOTHI:

Kakaas TpyIIa ompeaeiseT KOJUYeCTBO BEIIeCTB Ha cBoe ycMoTpeHue. CpaBHeHHE U 0OCYyXACHHUE

16



MIPUTOTOBJICHHBIX HAMMTKOB C T.3p. BKyca, (uKcanuu HaOmogaeMbiX 3((EeKToB, pacyeTOB WM BBIIOJHEHHS «HA
IIa30K», DKCIIEPUMEHTATBHON KYIbTYPBI.

3.8 Hacvluiennule u nepecovlujenHnvie pacmeopol.

Memoouka evipauwsueanus kpucmaniog. Monokpuctaiul. Kpucrammueckue qpy3sl. UTo Takoe «3aTpaBKay.
JleMoHcTpanus MepechIIEHHOI0 pacTBOpa aleTara HaTpus.
IIpakmuueckas yacmeo.
[IpuroroBiieHME HACBIIIEHHBIX W TEPECHIICHHBIX PacTBOPOB. I[IpUroTOBIEHHE BOJHBIX PACTBOPOB MEIHOTO
KyIopoca, XJopuaa HaTpusi, caxapo3bl JJisl BhIPAIIMBAHUS KPUCTAUIOB. BhIpaliyBaHue KpUCTAIIOB M3 PacTBOpa
KaMEHHOM COJIM M MOAUPOBAHHOM COJIM: €CTh JiM pasHuiia. [louemy ayis BbIpallluBaHUsI KPUCTAJIOB KaMEHHAsl COJIb
Jydiie, 4eM noaupoBaHHas. [lonydeHne OKpalleHHbIX KPUCTAIIIOB COJIA C UCIIOIB30BAHUEM MHUIIEBBIX KPACUTENECH.
BrIpanuBanue KpucTajioB METHOTO KyIIOpOca U3 BOJAHO-CIIMPTOBBIX PACTBOPOB.
4. 3HaKOMHMMCSI C MUPOM HAHOYACTHI

4.1 Mooenuposanue. Monenu B ecTeCTBO3HaHMM (IJI00yC, KapThl, (PU3WYECKHUE MOJEIH, OMOJOTUYECKUE MYJIISKH,
KPUCTAJUIMYECKHUE PELIETKH ). Moien aTOMOB U MOJIEKYJI B XUMUHU.
IIpakmuueckas yacme.
W3roToBienne Mojieneit MOJIEKYII U3 MOJPYUYHBIX cpeacTB. PaboTa BooOpakeHUs!.

4.2 Cmpoenue eeujecmea. Pazmepuol wacmuy. Hanouacmuuyo.
lIpoexmnas 3a0aua Ne 1. Kak y3HaTh mpUMEpHBIE pa3Mepbl BUTAMUHHOTO Jpaxe «YHAEBUT», «PeBUTY», yIaKOBKHU

KOTOPBIX PACIOJIOKEHBI Y BaC Ha CTOJAaX, HE OTKPhIBAasi OaHOUEK.
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IIpoexmnas 3a0aua Ne 2. Y Bac Ha cTOJax HaXxoIATCA MEPHBIM HUWJIMHAP, KOJI0A ¢ BOAOM, BECHI PHIYAKHOIO THUIA C
HabopoMm pa3HoBecoB. Ilpemnoxkure cmocoObl OMNpenesieHus pPa3MEpOB MOJEKYJT BOAbl (NMPAKTUYECKUM U
TEOPETUUECKUI).

Bonpoc.: OTHOCUTCS 11 MOJIEKyJ1a BOAbl K HaHoyacTuiam? [ToueMy BUpyChl Ha3bIBalOT HAHOPOOOTAMU ?

4.3 Konnouonvle cucmemvl: nouea, 2iuHda, HPUPOOHbBIE 600bl, 6030yX ObIM, MUHEPAbl, X1€D, MOJIOKO, MACI0,
Kpoes...Konnouonsie u ucmunnste pacmeoput. Onruueckue cBocTBa: «dddekt Tunaansy», «IBICHUE UCKPALIIUXCS
cnoeB». Komnougnele yacTuibl U UX pa3Mepbl. Ixcnepumenmanvras 3adava Ne 1. Ha ctonax: nasepHasl ykaszka u
Ja3epHbId (POHAPUK C KPACHBIM JIYyYOM, JIBA XUMHUYECKUX CTaKaHa: B OJTHOM 3aBapEHHBIN MaKETHK 4as, B APYIrOM —
guctass Boja. [IpomycTuTe nyd nazepHoro (oHapuka depe3 CTakaHbl. B kakom crakaHe, Mo-BallleMy MHEHHIO,
HaXOAMUTCS KOJUTONAHAs cuctema? Ha ueM ocHOBBIBAaeTCs Ballle MPEIoNI0KEeHHE?

Oxcnepumenmanvias 3aoaya Ne 2. Bam Beimanbsl pactBopsl anerata cBuniia Pb(CH3COO); u noaunma xamus Kl,
IITaTUB C MPOOMPKAMH, CIUPTOBAs Tropeika, MmpoOupkoaepxatenb. B mpoOupky Hamedite 2 mn pactBopa Kl
(BbicoTOM 2 cM) m 3ateM mpuieiite 2 mu pactBopa Pb(CH3COO), . OG6pasyercs sxenthiii ocamok. Harperite
NpOOUPKY 10 PACTBOPEHHUS OCaJKa. 3aTeM OXJAIUTe MPOOUPKY OKOJIO 2-3 MHH M TOMEIIAeM B COCYJ C XOJOIHOU
neasHOM Bojoi. Uto Habmogaete? UTo mpOUCXOAUT MIPH BCTPSIXUBAHUHU TPOOUPKHU?

Wtak, BBl TOJNBKO YTO OOHAPYKUIU PA3TUYME MEXIYy UCTUHHBIMH PACTBOpPAMHU M KOJUIOMAHBIMH pacTBopamu. B
MOCJICTHUX BhI HaOMOMamu mposiBieHrne ontudeckux 3 dextoB: «dddexkt Tunnans» (3kcm. 3an. Nel) u «sBrneHue
HCKPSAIINUXCS CI0eBy» (IKCM. 3a1.Ne2).

Bomnpoc: Kak noka3ath, 4To MBUIbHBIN pacTBOP sBIIsIeTCA KoutonaHou cuctemoit? (Ilo paccesiHuio cBeTa B pacTBOpe

-koHyc Tunpans).
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UTO mpOUCXOIUT €CIU B MBUIbHBIM pacTBOp A00aBUTH MoBapeHHYIO coib? ([Ipo3paunblii mpexae pacTBOp Pe3KO
MyTHEET, 00pa3yrOTCs KPYMHBIEC XJIOMbs1). 3HAKOMCTBO C SIBJCHUSMH KOATYJISIIMU U BhICATUBAHUS.
lIpoexmnas 3a0aua Ne [.J]IBa ydeHUKa MPUTOTOBWIM CMECh M3 PACTUTEILHOIO Maciia U BOJbI: J0OABUB MOJOBUHY
yaitHo# jokku macia B 200 mi Boabl. ONMH U3 HUX YTBEPHKAAET, YTO MOJYUYEHHAs CMECh SIBISCTCS KOJIJIOWIHBIM
pacTBopoMm, a Jpyroi 3Tto orpunaer. Kro npas? CBoi OTBET WLIIOCTPUPYUTE CHUMKaAMU Ha MOOWJIHLHOM Tesie(pOHE.
(ITpaBel 00a yuyenuka. Bce 3aBucHT OT 0COOEHHOCTEH MPUTOTOBIECHUSI cMecu. Eciau mpocTo paszmMemiarh Macjiao B
BOJIe, TO KoHyc Tunaans He HabmomaeTcs. Ecnu ske akTUBHO B30aNThIBaTh CMECh B T€UECHUE HEKOTOPOTO BPEMEHHU,
TO CMECh MYTHEET M B TAaKOM PACTBOPE XOPOIIO BHUJEH KOHYC PAaCCESHHOTO CBETa, TO €CTh TOSIBIISIOTCS
MEJIKOIUCTIEPCHBIE YaCTHUIIbI KaleJIeK Macia).
BbIBOA: KOJUIOMIHBIE PACTBOPHI MOXKHO OOHApYXHUTh IO ONTHYECKOMY TecTy « ekt Tunaais», KOTOpbIU
0OHapy’KHUBAETCs, €CIIM KOJUIOUAHBIC YACTHUIIHI HE MPEBBIIIAIOT IUANa30H HAHOPA3MEPOB.

4.4 Memoowl u cpedcmea IMRUPUYLECKO20 UCCIE008AHUAL.
Ha npeapiaymux 3aHATUAX Bbl BBINOMHSIN SKCHEPUMEHTAIBHBIE M MPOEKTHBIE 3a/1aun. Kak Bbl AymaeTe, Kakue
METO/bI UCCIIEIOBAHUS Bbl UCIIOIb30BAIIN?
1. HaGmonenue. 2. OxcniepuMent. 3. U3smepenue. 4. CpaBHeHHUE
BcnomauTe 3amanusi, MpOCMOTPUTE CBOM 3allMCU U MPOKOMMEHTUPYHTE UX C TOYKH 3PEHHUS HCIOIb30BaHHBIX
METOJIOB Hcciea0Banus. YeM BbI MOJIB30BaIUCh, YTOOBI PEIIUTH MMOCTABICHHYIO TIEPEl BAMH MPOOIEMY.
lIpoexmnas 3aoaua Ne 1. Haiinute, yeMy paBHa MJIOTHOCTb AJTIOMUHUEBOW (POJIBTM U MEJAHOM WIIM CTabHOU

OOJBaHKH HETPABWIBHON (hOPMBI, KOTOPHIE JIEXKAT Ha Balmx croiax. Muer oOcyxnenue.
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4.5

4.6

JIOJKHBI TIPEITIOKUTD TUTAH PEIICHUS 3TOW 3aJ]a4M, ONPEACIUTh KaKiue He0OOX0 UMbl U3MEPUTEIbHBIC TIPUOOPHI IS
pELLIEHUs dTOU 3a1a4H.

CpaBHHUTP HaICHHOE 3HAYCHHUE IJIOTHOCTH ATFOMUHUS, MEJIH WJIH CTATH CO CIIPABOYHOMW BETMIMHOM.

Kak cmenenv uzmenvuennocmu eénusaem na oouiyro niowiadv conpukacarwujuxca yacmuy. OObeMHbIE B3pbIBbI
Ha MYKOMOJIBHOM 3aBOJIC, JPEBECHO-CTPY)KCUHOM MpeAnpusITHH. I[loyemMy HENIb3s HCIONb30BaTh OCH3WH IS
po3kura IpoB. BCMOMHHUTH «YTO TaKOE IJIOMIAJEY, «SAUHHUIIBI N3MEPECHHS TUTOIIA I,

llpoexmnas 3a0aua Ne 1. Y Bac Ha cTojiax Haxonarcs Jnbo kyOuk PyOuka, nmubo mayieHbKasl yrakoBKa caxapa-
paduHana. HafiguTe mutomans 1eoro Kyoruka U oOIyro TUIoaab 9 MalblX KyOUKOB, U3 KOTOPBIX COCTOUT OOJIBIIION
KyOWK; WJIM IIEJIOM YITAKOBKH caxapa W OOIIYI0 IUIOIIaJbh BCEX KYCOUKOB caxapa B ynakoBke. CpaBHHTE 3HAYCHUS
TUTOIIA/IM 11eJI0H (UTYpBI MU CyMMapHOU Tuiomaay ee yactei? Kakyro 3aKOHOMEpHOCTh Mbl MOKEM HabJt0/1aTh?
Hanooovekmul u 00ycioeneHHOCHb UX YHUKATIbHBIX CEOUCHE PE3KUM YyeeludeHuem naouiaou noeepxHocmu
yacmuy: HAHOYACTHUIIBI, HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPWUKH, ICHAPUMEPHI, IICOJIUTHI,
KBAHTOBBIE TOUKH.

IIpoexmnas 3a0aua Ne 2. Yxo nocst umeeT niuny 12-13 mwm, a gyactuna marauetuta Fe304 — 20 HM. YBenuubTe UX B
1 mMummmapa pa3. C xakumu OOBEKTaMU BBl Temeph Oynere ux cpaBHuBaTh? Kakue Qusnyeckue BETUUUHBI
MU3MEHSIOTCS TTPU U3MEHEHUHU JIMHEHHBIX Pa3MepoB?

IIpoexmnas 3a0aua Ne 3. Ckonbko nuctoB Oymaru A4 Boiiner B crakad oobemom 100 mut?

Kaxmoit rpymime BoljaHbl TUCTHI Oymaru A4 u xumudeckue crakanbl oo0bemoMm 100 mur. Kaxknas rpynma uimer oTBeT
Ha ATOT BOIIPOC.

HpezmaraeM IIoMoIb: COMHHUTC JIMCTHI B KOMOK. CKOJBKO KOMKOB 6YMaFI/I BOIIJIO B OOHH crakan?
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Halinure mionmaap oTnenbHOro aucra A4 u mioniajps NOBEPXHOCTH XUMUYECKOTO cTakaHa. Haiinure cymmapHyo
IJI0IA/Ib KOMKOB OyMaru, HaxosIIIuXcsl B cTakaHe?

JlenaroT BBIBOJI: OHA OKa3aJlaCh 3HAUUTEJILHO OOJIbIIIE TUIOIIA I TOBEPXHOCTH CTaKaHa.

Kakum 006pa3oM MbI yBETUUWIN CyMMapHYIO IUIOMIAAb MOBEpXHOCTH Oymaru? (YMeHbIIEHHeM 00bheMa OJIHOTO
JIACTA)

4.7 Hanooovekmul u 00yci061€HHOCHb UX YHUKATbHBIX CEOUCHE PE3KUM YeeaudeHuem Nniaoujaou noeepxHocmu
yacmuy: HAHOYACTHUIBI, HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKHM, HAHOIIAPUKH, JEHIPUMEPHI, IICOJTUTHI,
KBaHTOBBIC TOYKH.
lIpoexmnas 3adaua Ne 4. Haiinute 1miomanb CBOEH YyepenHOi KOPOOKU U CpaBHUTE €€ C ILJIOIMIAJIbI0 TOBEPXHOCTH
OOJIBIIMX HOMYIIAPUI U YepenHoil KopoOkHu, eciau S(kopa 6.11.) = 2500 cm? . S(u.x)=4nr?/2, rue =C/2x.

OObsicHeHue: 60MbIIas MIIOMAAL OOJBIINX MONYIIapUil 00BICHIETCS HAJTMYMEM MHOTOYMCIICHHBIX CKIIAIOK.
Oxcnepumenmanvras 3adaua. Ha cronax HaxomsTcsi CTajlbHAas KHOIKA, KEJIE3HBIM TBO3/b, KyCOUYEK MEIHOM
MIPOBOJIOKHU, MEJHAsI CKpETKa, TPaHyJbl aIFOMUHUS U IIMHKA, IITaTUB C MPOOMpPKAMH, coJisiHas Kuciora. [lomectute
MPEJIOKEHHBIE TeJa Ha JIHO MPOOUPOK M 00aBhTE 3aTE€M COJISTHYIO KHCIIOTY (BBICOTA CTOJIOA YKHIKOCTUA MPUMEPHO
1,5¢cm).

Onumure, 4YTO BBl HaOIIOIaeTe B KaXIO0M H3 IPOOHUPOK.

3HAKOMCTBO C 3JEKTPOXUMHUYECKHUM PsIIOM HAMPSKEHUI METaJIOB.

HazsBanue o0bnexTa HazBanune Yrto HaOmromaem | Jlesee win

MceTaia, n3 ImpaBcc
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KOTOpPOro OTHOCHUTCIBHO

caelaH OOBEKT H; B hn/xum

pany

BriBOI: ¢ KMCITOTOM B3aUMOAEUCTBYIOT METAIUIBL: ..........
C KUCJIOTOM HE B3aUMOJIEUCTBYIOT METAJUIBL: ........
- 3aganue 1o yueOHuky M.A. AXxmeToBa: 03HaKOMbTECh C TEKCTOM Ha c. 13.
- C KakuM BBI CTOJIKHYJIMCh TIpoTHBOpeuneM? Menb u cepeOpo B HAHOCOCTOSTHUSAX CIIOCOOHBI B3aMMOJICHCTBOBATH C
KUCJIOTaMU. YBEIMYEHHUE TUIOMIAJAM MOBEPXHOCTH PEArHMPYIOUIMX YACTUI[ BIMSET HE TOJBKO HA CKOPOCTh PEAKIUU
(o6BemMHBIE B3PBIBBI), HO U HA XapaKTep XUMUYECKUX CBOMCTB.
[TpoekT «B nmouckax KOJTOUIHBIX PACTBOPOB»
5. XMMHS HA CTPakKe 310POBbSl.

5.1 Hoo. Boszonka iiooa. Hoo uz anmexu.
IIpakmuueckas yacmeo.
N3roToBiieHne Moie MOJICKYJIbI HOo/Ma. DIeKTpOHHas, rpadudeckas popmMya iona
[IpoexT «O0HapyKeHHnEe KpaxMaia B IPOAYKTaX MUTAHUS.

5.2 «Mapzanyoeka». Ilepmanzanam kanusa. Mapraseil 1 ero CTETICHH OKUCIICHUS
lIpaxmuueckas uacme.
Ornpenenenne MaccoBOU JOJIM KUCIOPOAa B MOJIEKYJIE€ IEpMAaHTaHaTa Kajusl.

Pacuet oTHOCHUTENBHON TIJIOTHOCTH KUCIOPO/IA IO BO3AYXY.
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COopka npudopa 11 MOIY4EeHHs KUCIOPOJa METOAOM BBITECHEHUS BO3AyXa.
DKcnepuMeHT: cOopka nprubopa i pa3oKeHus epMaHraHara kanusa. KauecTBeHHas peakiysi Ha KUCIOPOA.

[{BeTHBIC peakiuu ¢ IepMaHTaHATOM Kalivsl (Hamp., IepMaHTraHaT Kajdus U CylbUT HATPUS, JIp.)

5.3 Ilepexucs 6ooopooda. Ceolicmea u npumeHenue nepokcuoa 6000pooa. CtenieHb OKUCICHUS KUCIIOPO/ia B MOJIEKYJIe

MepoKCruia BOJOPOaAa.

Peaknus Pa3JI0KCHUA IICPOKCHUAA BOJOPOIA. Kaxk IMPOBCCTH IKCIICPUMCHT.

Karanuzatopsl. Oxkcua mapranna (1V), pepmeHT karanaza — kaTaIn3aTopbl PEaKIUK PA3IOKCHHUS.

HPCZKMMUQCKCZ}Z yacmeo.

Oxcun maprania (1V): nanucats popMyity BeliecTBa U ONPEACTUTh CTEIIEHb OKHUCICHHUS.

Tpu npobupkH, B KaXKI0H HAXOJUTCS HECKOJIBKO MJI allTEYHOM MEPEKUCcH BoJopoaa. Bo BTOpyro U TpeThio MPOOUPKU

MIOMECTHUTE COOTBETCTBEHHO OKkcu Maprania (IV) (Ha koH4YMKe mmaTens) ¥ CBeKEHATEPThIN KapTodenb (Ha KOHUUKE

ImnaTess).

Howmep npobupku

Yro nodaBuim

Yro HaOIIO1aEM

Hanucate ypaBHEeHUe peakiuu ¢ 0003HAYCHUSIMHU YCIOBUH €€ TPOTEKAHUS.

[Ipoucxonut nu peakius B nepBoit mpodupke? Ilpennoxkure mpubop A MOTydeHHUs BOAOPOJA MPU PA3IOKECHUU

IICPOKCHUaa BOJOPOIA.

5.4 Ayemuncanuuunosaa kucioma. Ackopounosas kucioma. KucnotHocts cpenbl. pH — HHAMKATOPHI CBOMMU

pyKamu.
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Hpéﬂ(l’l’llﬂl@CKdﬂ yacnioe.

Onucanne ¢pusnyeckux cBOUCTB. [IpurorosieHne pacTBOpoB

aleTUJICATUIIUIOBON M aCKOPOMHOBOM KHUCIOT.

JetictBre nHAMKAaTOpOB ((heHondTanenna, 1akMyca 1 METUIIOPAHKA) Ha UX PACTBOPHI.

VHJIMKaTOPBI AneTuicanuiuioBas AcKkOpOMHOBas KUCIIOTA
KHCJIOTa

denondranenn

Jlakmyc

METHIIOPAHK

HpI/IFOTOBJIGHI/Ie OoTBapa KpaCHOﬁ KaIlyCTHhI. Ha6JIIO}IeHI/Ie HN3MCHCHUS IBCTA OTBApa B PA3HBIX paCTBOpaAx (chyCHaSI,

JIMMOHHAasI, aCKOp6I/IHOBa}I KHCJIOTBI, ITIOBAPCHHAA COJIb, I'a3UPOBAHHAA BOJA, HaIHaTBIpHBIﬁ CIIupT, ImUuumeBas Coaa,

pPacTBOpP MbUIA U CTUPAIBHOTO MOPOLIKA).

B3anmopelicTBue ackopOMHOBOM KUCIOTHI C Hoa0M. Bompoc: a1t KakuX 1ieeil MOYKHO MCIIOJIB30BaTh ATy PEAKITUIO?

(nmst oOHapy>KeHUs aCKOPOMHOBOM KUCIIOTHI B IPOAYKTaX MUTAHUSA).

5.5 «3enenka» unu opunnuanmosntii 3enenstii. 1{BeT mopomkooOpa3HOro OpHILUIMAHTOBOTO 3eiIeHOro. [IpakTHyeckoe

1 pearent 2 peareHT Uro wnabmomaeM Tmpu HX
aCKOpOMHOBAs mon B3aNMOJCHCTBUH

KHCJIOTa

dusznyeckue duznUecKue

CBOICTBA: CBOWCTBA: .........

..........

3HAYCHUC U IIOJIYHYCHHUC.
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IIpakmuueckas yacmeo.
dusnueckue CBOMCTBAa OpUIITMAHTOBOTO 3€JIEHOTO
Kak noka3aTh NOMJIMHHOCTH OpWIUIMAHTOBOrO 3eieHoro. llpoBeneHue mociaenoBaTeNbHbIX pPEaKUid B OAHOU
npoOupKe ¢ OPUIITMAHTOBBIM 3€JIE€HBIM: BHavajlieé B MPOOUPKY J00aBUTh KOHUEHTPUPOBAHHOM COJITHOW KHUCIIOTHI, a
3areM pactBopa Mmenoun NaOH. Odopmienue paboThl MO CBOEMY YCMOTPEHHIO. 3areM OOCyIUTh: Kak
3a(UKCUPOBAIIUA PE3YIIBTATHI IKCIIEPUMEHTA (M3MEHEHHE 1IBETA, BBITIAJICHUE OCAJIKA).
[IpoekT «MOKHO JI1 UCTI0JIH30BATh OPMIITUAHTOBBIN 3€JIEHBIN KaK MHIUKATOP KUCIOTHOCTH CPEIbI»

5.6 «Mbin0o uydecnoey: XO351IICTBEHHOE U TyaJe€THOE, KUIKOE U TBEPIOE.
IIpakmuueckas yacmeo.
JlelicTBHE JaKMyca Ha paCTBOP MbLIA, PACTBOP CTHPAIILHOIO MOPOIIKA
(Toka3aTeNnbCTBO IIETIOYHOTO XapakTepa MOIOMIUX CpencTB). M3yueHue STHUKETOK TBEPJAOTO U KHUAKOTO MbLia
(paznuuue B XMMHUYECKOM cocTaBe). PacTBopeHue Mbliia B )KECTKON M IUCTUIUTMPOBAaHHOM Boje. Dddext Tunnans.
[Ipoext «MpL1oBapeHue»

6. XuMud NUIIHA

6.1 Caxap, kpaxman, yennronoza — poocmeeHHUKU 2110KO3bl.
Yro takoe nuader. [ mukeMuyecknuii MHACKC MPOAYKTOB MUTaHKUS.  XUMHYECKHE MOICIACTUTEIN U KX KOBAPCTRBO.
IIpakmuueckas yacme.
Omnpenenenue NpoayKTOB C BBICOKUM MIMKEMUYECKUM HHAEKCOM (padoTa ¢ Tabnuuei).
OmnpenensieM MOJCAACTUTENM: acriapTaM, copour .... (Paborta ¢ saTukeTkamu.

OmnbIT: B3aUMOJICHCTBUE TITFOKO3bI ¢ ruaApokcuaoM meau (11), cBeXenpuroToBICHHBIM.
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NccnenoBanne W3MEHEHUs COIEPKAHUSA INIIOKO3bI B KPOBH  IIOCIE cOanmaHcupoBaHHOrO o00€na U Mocie
ynoTpeOnenust ¢pactdyna: KHPUEIIKOB,YUIICOB, CIAIKUX Ta3UPOBAHHBIX HAMTUTKOB.
6.2 Antomunuii: eenuxuit u yycachoiil. lloueMy He cleayeT MOJIB30BAThCS aAMOMUHUEBOW mocynon? ComepHuk
kanpuusa. Octeonopo3. MeTanibl KOHCEPBHON OAHKHU.
IIpaxmuuyeckas paboma.
CgoiicTBa aIOMUHHUS M 00JIACTH NMPUMEHEHUS aJTIOMUHHUS Ha OCHOBAaHHMH €ro CBOMCTB (moBTOpeHue). CocTaBUTh
Ta0JINILY, KJIacTep WU CXEMY.
[IpoBeneHne XMMUYECKUX PEAKIIUH, XapaKTEePHU3YIOMNX aM(poTepHbIe CBONCTBA COSTUHEHUM alTFOMUHUS.
OnbiT 1. ATFOMUHUE U CONIIHAs! KUCTIOTA.
OmnpiT 2. Xy1opuj alrOMUAHHS U THAPOKCHU] HATPHUS
OmnpiT 3. I'mapokcu adtOMUHUS U COJISTHASA KUCIIOTa

OmnbiT 4. T'uapoKcu aATFOMUAHUS U TUAPOKCHT HATPHS

HazBanwue omnbiTa Yro HaOIIO1aEM YpaBHEHNE XUMUYECKOU PEAKIINU

BeiBOI: .............
ITpoext «Ee BenuecTBO — KOHCEPBHAS 0aHKA: YKCIIEPUMEHTAIBHOE OIIPEICIICHIE METAIIIIOB.
6.3 Ykcycnaa kucaroma. CTolloBBIH YKCYC, YKCYCHAsI ACCEHIINS, JISTHAS YKCyCHAsl KMCIIOTa: B ueM pa3Huiia. CBoiicTBa
YKCYCHOM KMCJIOTHI U €€ MpuMeHeHne. OU3noaoru4eckoe Bo3/1eHCTBUE KUCIOTHI.
llpaxmuueckas paboma.

CocraBiieHH€ IOHATUIHHON CXEMBI: «4TO 5 3HaI0 00 YKCYCHOM KUCIOTe»  (MHAUBUYAIbHO, TMOO B IPYMIIE).
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PacueT KOHIIEHTpaluK KUCIOTHI PU €€ pa30aBiIeHUH.
KucnotHocTh pacTBOPOB NMUILIEBOM COABI U YKCYCHOM KHACIIOTHI.
INamenue nMuIeBon coabl YKCYCHOM KUCIOTOM: IPU3HAKU XUMUYECKOU
peakuuu (BbIIECICHHUE T'a3a, PE3Koe yYBeIUUeHHe 00beMa peakIMOHHOM cMecH). [ToBTOpUTH peakiuio rameHus CoIbl
C UCIOJIb30BaHUEM HWHIMKATOpa (Hamp., OTBapa KPAaCHOKOYAHHOM KamycThl). Jlns dero HeoOXoauMo ObLIO
MIPUMEHEHNE UHAUKATOpa?
OOpatuTh BHUMaHKE, YTO BBIJICJICHUE T'a3a 4aCTO COMPOBOXKIAETCS
yBeJIMUEHUEM 00beMa peakimoHHOM cMecu. Kakue Mephl pe10CTOPOKHOCTH
HY>KHO COOJIOZaTh MPU NMPOBEACHUM TAKUX PEAKITHil?

6.4 «Conenaa nawa cuznev» (IOBapeHHasl CoOJIb, MOTall, IJIyTamMaT HATpHS....... riaybepoBa CoOJib, MEIHBIN
KyIopoc...... )
[Inmesas cona, nuThEBas COJA, KaJbLIMHUPOBAHHAS COJ1a, KAYCTUYECKAsl COJIa: OJJMHAKOBBIE UJIM Pa3HbIE BEILIECTBA.
KayecTBeHHBIE peakIUU B XUMHUH.
IIpaxmuyeckas paboma
OnpenenuTs: KaKoe U3 BEIIECTB (IUIIEBAsI COAA, KAYCTUYECKAs COJA, KaJbLIUHUPOBAHHAS COJIA) SIBISIOTCS COJIAMU
YTOJIBHOM KUCJIOTBI.
Omnpit 1. [leiicTBUE UHAMKATOPAMH.

Ompit 2. JeiicTBre HA paCTBOPHI MUIICBON U KAYCTHUECKOU COMIBI YKCYCHOM KHUCIIOTHI

HasBsaunue onwita Yro HaOIIO1aEM BriBon
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BemBon: ..........
[IpoBeneHue OMBITOB MOATBEPKAACT, UTO MHUILEBAsT COJA, KAIBIIMHUPOBAHHASA COJa — 3TO COJIM CIabOW yroiabHOM
KHUCJIOTHI, a KAYCTUYECKAas COJIa — PACTBOPUMOE OCHOBAHHE.

O6CYJII/IT]':>, KaK OO0Ka3aTb OIBITHBIM IIYTCM, UTO IMMHUINCBAA COMAA ABJISACTCA KHUCJION COJIBIO.

6.5 Bpeo numpamos: mug unu npaeoa. Ilonp3a HUTPATOB: BAXKHEHIINE MUHEpAIbHbIE YIOOPEHHS KaK HCTOUYHHK

azora. Kpyrosopot azora. [louemy BeHepuHa MYyXOJOBKa IMOEIAaeT HACEKOMBIX (TaK OHA BOCIIOJHSET HEIOCTAaTOK
azora B 0OJIOTUCTHIX MecTax). Hutparbl B kaduecTBe MUILEBBIX KOHCEpBAHTOB. Kakue mpeBpalieHuss mpoucXosT ¢
HUTpAaTaMu B OPraHU3MeE YeJIOBEKA. A30T U €ro CTENEHU OKHCIICHUS.

IIpakxmuueckas uacme.

OrnpeneneHne MacCOBOM JIOJIM a30Ta B KAJIMHOM, HATPUEBOW M aMMOHUIHOM cenuTpe. BeiBoa: kakoe n3 HUX Oosee
IIEHHOE a30THOE yI00peHue.

[TpoexT «BnusiHue a30THBIX YI0OPEHUI HAa POCT Ca)XXeHIIEeB (pacoymy.

/. Pabora Hajg npoeKTaMu — 5 4

6.
1.

Oman evibopa memwvl, NOCMAHOBKU Yell, 3a0ay UCCAe00BAHUL .

Iman 6b108UNCEHUSL 2UNOMESDL.

Oman niaHuposanus nymu 00CMUNCEHUS Yelell UCCIe008ameIbCKUX (MPOeKmHbIX) pabom u 66160pa HeobXo0UMO20
UHCMPYMEHMAapusl.

Oman nposedenuss yuebHo2o UCCIe008aHUs (NPOSKMHOU pabombl) ¢ NPOMENCYMOUHbIM KOHMpoaem 3a X000M

8bINOJHEHUSL U KOppeKyuell pe3yibmamos.

28



10. Oman oghopmnenus, npeocmasnenus (3awumol) nPOOYKmMa npoeKmHou padbomaol

Cnycok MCI0J1b3YEMbIX HCTOYHHKOB

Cnucoxk OCHOBHOI JIMTEpPaTyphbl:
1. Xumnueckas sHimkioneaus. T 1. M., 1988 r.
2. Kykymkun FO.H. «Xumus Bokpyr Hacy, M. Beicmas mkona, 2018 r..
3. B.U. Ky3HenoB «XuMus Ha IOPOTE€ HOBOT'O THICSUCTIETHS», «XuMUs B mikoje» Ne 1, 2017,
4, AM. Onun u gpyrue. «Xumus ais Bacy. M. «Xumus2002.
5. ILHW. becmanos, M.B. [lopodeeB. Peanuzamnusi o0pazoBaTeabHBIX IPOTPaMM €CTECTBEHHOHAYYHON U TEXHOJIOTHUECKOM

HAIPaBJICHHOCTEH 10 XMMUU C UCIIOJIh30BaHUEM 000pyaoBaHus IeHTpa « Todka poctay. MeToaudeckoe mocodue. Mockaa,

2021.
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Cnmcok JuTepatypbl sl y4UTeJs:
1. O.C.Ta6puensn, I'.I'. JIpicoBa «HacTonbHast KHUra yuyuTenst Xumumy. , Jpoda, 2017.
. AmukOeposa JL.IO. 3anumarensHas xumusa. Kaura muis yaamuxcs, yuurened u poaureneid. M.: ACT-IIPECC, 2017;

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

2
3
4. 10.H. KoportsimeBa «XUMHYECKHE CAIOHBI KPacOTh». «XuMus B mkosiey.  Ne 1. 2005 .
5. Cxypuxun .M., HeuaeB A.I1. Bce o nuie ¢ Touku 3penust xumuka. Crpas. uznanue. M.: Beicinas mkona, 2009
6. AxmeroB M. A., 3oposa E.}FO. O6yuenne XxumMuu Kaxk mpoIrecc pa3BUTHS

7

. TIO3HaBaTeNbHbIX cTpareruii yuamuxcs [Tekcr]/ AxmeroB M. A., 3oposa E.}O.// Hayka u mkona.- 2015.- Ne 2.-
C.81-87
8. Jlazaper B. C. IlpoekTHas nesATeNBHOCTh B IIKOJIC: HEUCIOJIB3yeMble Bo3MokHocTH  [Tekcr]/ Jlazaper B. C.

//Bompocsl obpazoBanus. — 2015.- Ne 3.-C. 292-307.
9. Bopontios A. [IpoektHas 3amada [Daekrpounsii pecypc] / Boponios A. - XKypuan «Havanbhas mikonay.- 2007.- Ne

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

10. Brenenue B HaHOTeXHOJIOTUU. XuMus [Tekct]/ yueOHOe mocobue st yuanuxcs 10 — 11 kmacco/ mon pegakmueit
AxmetoBa M.A. - CII6: obpa3oBaTenbHbIi 1eHTP «Yuactuey, OOpazoBarenbubie mpoekThl, 2011 — 108 c. (cepus
Hanomkomna)

11.T'abpuensa O.C., Octpoymos WU.I'. [Iponeneruyeckuii kypc «Ctapt B xumuto»/ ['abpuensu O.C.- Kypnan «Xumus

B mkose».- 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. OCHOBbl NpOEKTHOM JEATEIBHOCTH IIKOJIbHUKA: METOJIUYECKOE

nmocobue Mo MpernoiaBaHuI0 Kypca (C UCTI0JIb30BaHUEM TeTpajiei Ha neuaTHoM ocHoBe)/ [lon penakueii npodeccopa

E.fl.Korana. - Camapa: UznatenscTBO «YuebHas nuteparypay, M3znarenbckuit qom «demgopony. 2006. — 224 c.

Cnucok JauTepaTypsbl AJsi 00y4aKOIIUXCH:

1. B.A. BoittoBuu «Xumus B Ob1Ty». M. «3nanue». 2000.

«HIUKIIONEINYECKU cloBaph toHOTO xuMuka» M. «Ilemarorukay, 2002.

«Qpynury, Xumusa — M. OO0 «T]l «M3narenbctBo Mup kauru»y», 2018.

2
3
4. Anux6epona JI.IO. 3anumarensnas xumusi. Kuura ans yuammxes, yaureneit u poguteneit. M.: ACT-IIPECC, 2017,
5

Mup xumun. 3anumatenbHbie pacckassl 0 xumun. Coct. F0.1.Cmupnos. CII0.: «MuM-3xkcnpeccy, 1995.

KpurtepuaibHuasi Ta0/ 1412 OlleHKH NpoeKTa’

Ipuioxenue Nel

Kpurepuit

ba30Bb1i1 ypoBEHD

[1oBBILIEHHBIN YPOBEHD

1 Gamn

2 Gamna

3 Oamna

4 danna

5 GautoB

6 0awIoB 7 6ayuIoB

8 0amwioB

! Jlannas cucTeMa OLEHUBAHMS COCTAaBJIEHA COINACHO METOAMYECKUM peKoMeHjaumusM u3 cbopHuka ®ummana W.C., Tony6 T'.B., Iepensirunoit E.A. «Ilopsmok

¢dopMupoBanus pazzaena «CrucTeMa OIEHKH JTOCTIKEHNS IIaHNPYEMBIX PE3yJIbTaTOB OCBOCHHUSI OCHOBHOW 00pa30BaTENbHON MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHMD».

— Camapa. 2012.
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Cnoco0HOCTh K CAMOCTOSITEILHOMY NPHOOPETEHHI0 3HAHUI M PeIIeHHI0 TPOdIeM

Perenue nmpoGiiem

NAS: 1413 Yyenuk VY4enuk onucan | YdeHHK Vuenuk Yuenuk VYyenux NAS:1%19
NOATBEPANII 00BSICHUI CUTYaIIO U o0ocHOBaI MpoaHaau3upo | HasBal copMynupoBa | yKaszai
TIOHNMaHNe TIPUYHHEI, 110 yKazay CBOU UIeaIbHYIO BaJI cutyaruto | HEKOTODPBIC 7 TIpo0iieMy Ha | HEKOTOpbIE
TPOOIIEMBI, KOTOPBIM OH HaMepeHust (>kenaemyro) Y Ha3Bal TIpHHHHBI OCHOBE MOCTIEICTBUS

3 cOpMyIHpOBaH | MPUCTYINI K CUTYyalust MIPOTHUBOpEYHE ;ZmeCTBOBaH JIETaIbHOTO CYIIECTBOBA

E HOU yuuTenem PpeLIeHHIO MEXITY } npoGIeMsI, aHaIM3a HUA

g poOJIEMBI, UACaIbHON U copmymupoB | CHTYAIHH u | mpoOeMsl

§ copMyITHpOBaHH peanbHOU aHHOU C IIpUBEN aHAJIN3

% ol yuurenem cuTyanuen TOMOIIBIO NPpUYMH ce

§ YHHUTEIA CYILECTBOBAHU

é s
VYyenuk VYyeHuk ¢ VYyenuk VYyenux VYyenuk VYyenux VYyenux NAS:1%19
MOATBEPIIIT MIOMOIIBIO copmynuposan | chopMyaHpoBa | MPEATIOKHUIT 00oCHOBaI IPEATIOKUT HPEATIOKUT
TIOHUMaHue YUUTEIS 3a/auy, J 1eTIb IPOeKTa | CIoco0 JIOCTHXKUMOCT | BO3MOXKHBIE CTpaTerHio
LeNTU U 3a]1a4 copmynupoBa aJICKBaTHBI LIS | Ha OCHOBaHUU yoenuThes B b e U Croco0bI JIOCTYKEHHUS

° MPOEKTa, 3a/auy, MIPOEKTa, pOoOJIEMBI, JIOCTHKECHUHU Ha3BaJI PUCKU | pELIeHUs IeJT Ha

% cOpMyIHPOBAH | COOTBETCTBYIOIIU | ONpPEACICHHON copmynupoBa | Lenu poOJIEMBbI OCHOBE

= o

g HBIX YUHUTEIEM € LIeTH TIPOeKTa COBMECTHO C HHOH aHanu3a

g ydauTeneM COBMECTHO C IbTEPHATUB

% y4auTeneM Bl

=
ITocne ITocne Yuenuk VYueHuk ykazan | YueHHMK Yyenuk VYyuenuk VYuenuk
3aBepIICHUS 3aBepILICHUs BBICTPOMII B Bpems, 3a()MKCHPOBaJl | CIUIAHUPOBAN | MPEIIOKHI o0ocHOBaI
MIPOEKTA YYEHHUK | MPOEKTa y4EeHHK XPOHOJIOTHYECK | HeoOXoanMoe pe3yabTaThl TEKYLLHH JIEUCTBHS HEOO0XO0UM
pacckaszai, 4to OIucal oit JUISt TEKYIIEro KOHTPOJIB C (maru) B ble I
OBLIO CIENAaHO B | TOCIEIOBATENIBHO | TTOCJIENOBATENb | BBINOIHEHUS KOHTPOJIA 32 y4eToM COOTBETCTBUM C | peaTH3aliN
xozie paboTsl CTb U HOCTH copMyITMpOBa | COOTBETCTBHE | CIICHU(DUKH 3a7la9aMi 1 MIPOEKTa

® HaJl TPOEKTOM B3aUMOCBSI3b cOpMyITHpOBaH | HHBIX M JIEATENBHOCTH | Ha3Bal pecypesl

= TIPEATIPUHSATHIX HBIE COBMECTHO | COBMECTHO C JIEATENbHOCTH | (IIaroB) HEKOTOpBIE

g JIEeUCTBUH c y:{HTeneM y‘IEITCJIeIl/I IUIaHy HEOOXOIUMBIE

E JIEUCTBHS JIeWCTBHI pecypcsl

l‘:é (1arm) (11aros)
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" Ilocne Ha stane Yuenuk VueHuk ykazan, | YueHuk Vuenuk VYyenux NAS:1%19
% 3aBepIICHUS IUIAHUPOBAHUS JETalnbHO KaKuM 00pa3oM | omucan 000CHOBaHO copMynupoBa | CILIaHUPOBA
E IPOEKTa YYEHUK | Y4EHMK OIHCal ormcan OH TUTAHUPYET XapaKTepUCTH | Ha3Bal hij hij
%‘ onucall HPOAYKT, XapaKTepUCTUK | MCIIONB30BATh KU TIPOIYyKTa, | MOTCHUIHAIbH | PEKOMEHIALMU | MPOJBUKCHH
s TMOJTyICHHBIH KOTOPBIit Y TIPOZIYKTA, HPORYKT C y4eToM BIX o € WIH yKa3al
% HPOAYKT npeJrnonaraer Ba)kKHBIE 71 €0 3apaHee noTpedurene | UCHOIb30BAaHM | IPAHMIBI
8 B MOJTYYUTh WCTIONB30BaHMs 3aJaHHBIX it 1 obmactu 10 UCIIOB30Ba
% § KpUTEpHUEB UCIIONIB30BaH | IOJIy4€HHOTO HUS
£ 5 OIICHKH U IPOAyKTa | IPOAYKTA HPOAYKTa
é § HPOJIyKTa JPYTUMHE
Vuenuk Vuenuk Vuenuk Vuenuk ykaszan, | YdeHHK Vuenuk VYueHuk npu Vuenuk
YKa3pIBaeT  Ha | yKa3bIBacT Ha BBIJICITHIT U3 Kakast CaMOCTOATENb | OpraHU30Bajl IJTaHUPOBAHUH CaMOCTOSATEN
OTCYTCTBHE OTCYTCTBHE 0003HAYCHHBIX | WHMOPMAIHS [0 | HO Ha3BaJ TIOKCK pabotei BHO U
uHpopmarmm, KOHKpETHOU YUUTENIEM TOMY WIH BUJIBI nHpopmarmu BBI/ICIHI apryMEHTUp
BO Bpemst | uH(OpMAaIMU BO BOIIPOCOB JUIS HHOMY HWCTOYHUKOB, B Eg:gg:li’ o OBaHO
BBITTIOJTHCHU BpEMs H3y4eHus, T€, BOIIPOCY, N3 KOTOPBIX COOTBCTCTBUU HCO6XOI[I/IMO TMpUHAT
’§ TOrO JIEHCTBUS, | OOCYKICHUS C undopmarmei [IOCTaBJICHHOMY | OH IUIAHHUPYET | C IUIAHOM TIOTy4HUTh pelieHue o
g = U1 KOTOPOTO | PYKOBOIHTEIEM 10 KOTOPBIM HE | Y4HTENIeM WIN HONYYHUTh padort o CBEJICHHS H3 3aBepLICHNH
§ § oTa o011ero miaHa obJamaer. CaMOCTOSITENIbH | MH(QOPMALMIO, | MPOEKTY HECKOJIbKHUX sTana coopa
s g uH(opMaIws IEATENBHOCTH B 0, HEOOXOIUMA | PEKOMEHIOBA MCTOYHMKOB undopMany
5 z HeoOxomuMma, paMKax IpoeKTa, JUIS HHYIO u
g % 3a1aBas 3a71aBasi BOIPOCHI BBITIOJTHCHUS YUIHUTENEM
=] g BOIPOCHI IPOEKTa
A =
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NAS: 1413 VY4eHUK U3NOKWI | YUCHUK Ha3Bal | Y4YeHHK Vuenuk Vuenuk VYyenuk NAS:1%19
M3JI0KHTT Te (hparMeHThI HECOBIIAJICHHUA B | MHTCPOPCTUPOB | YyKas3ad Ha MNpHUBETT pean3oBai NpCIIOKUIT
TOTYYEHHYIO TIOTy4EeHHOH CBEJICHUSIX, aJl TIOJYYeHHYIO | BBIXOAAIINE o0ObsicHeHue, | TMPSUIOKCHHBIA | CII0COG
UTEIEM a3perIeHNs
MH(OpMAIHIO nuHpopmanmy, coziepkammxcst | MHGOpPMANMIO B | M3 0OLIEro Kacaromeecs | Y ATeIC paspetiie
crnocod MIPOTHUBOpEY
KOTOpBIE B UCTOYHHKAX KOHTEKCTe psina nim JIAaHHBIX
. pasperieHus Usl WK
5 OKa3aJIUuCh nHpopmanmy, cofiepIKaHus nporuBopeya | (cBeneHMi), NPOTHBOPEUHsS | MpOBEPKH
g HOBBIMM JUISl HETO | MPEJUIOKEHHBIX | MpOeKTa e pyr BBIXOJISIIIINX HIIM TIPOBEPKH | JIOCTOBEPHOC
2, WY 3373271 YUHUTENEM. Ipyry U3 o0IIero JIOCTOBEPHOCTH | TH
15}
3 BOIIPOCHI HA CBEJICHUS. paza, Wi uH(opMaIH uH(opMaIH
=
= MOHNUMaHue OOHapyKeHH u
<
E BIX
© MIPOTUBOPEYHN
& 7}
o
Yuenuk YueHuk npusein Yuenuk Yyenuk cuenan Yuenuk VYyenuk Vuenux caenan | YUEHUK
BOCIIPOM3BEN pumep, MPEIJIOKWI WM | BBIBOJ ClicJIal BBIBOI | BBICTPOWJI B | BBIBOJ Ha | moATBEpAMII
apryMEHTALMIO | TOATBEPKAAIONM | MPEANPUHSLII (npucoeummc | (MPUCOCTMHMI COOCTBEHHOH | OCHOBE BBIBOJ]
U BBIBO[, ¥ BBIBO[, JEHUCTBUS IO sk BeBOLy) Ha | 4 K BBIBOLLY) | JIOTHKe KPUTHHECCKOTO | co6erRenHo
. Ha OCHOBE | COBOKYITHOCT | aHalu3a N
coziepaliuecss | 3aUMCTBOBAaHHBIA | IIPOEKTY, OCHOBE o i
= . MOJTy4EeHHON b pa3HbIX TOUYEK
2 B U3Y4CHHOM U3 HCTOYHHUKA OCHOBBIBAsICh HA | TIOIYy4€HHOH MHGOPMALIMHE | apryMEHTOB, 3peHus i | @PryMeHTar
% HUCTOYHUKE I/IH(bopMa]_II/II/I HOHy‘{eHHOFI I/IHq)OpMaL[I/II/I u u IIPUBEN HIOATBEPK A COIIOCTAaBJICHUSA Her WiIn
= UH(pOpMAIUH uH(pOpMaIU IPUBEN XOTS Obl | HECKOJBKO IOIIMX BBIBOJ[ | TMEPBUYHOM U | CAaMOCTOSITEN
% OJIVH apr'yMEeHT | APTyMCHTOB BTOPUYHOMI BHO
£ WM  JJaHHBIX uH(bOpMaIHy, TOJTy e HHBI
B IS ero
2 MU
2, TIOTBEPKICH
5 JTaHHBIMH.
S i
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= YueHuk B pabore u B Yuenuk Ommbku
3
B TIPOIEMOHCTPHPO OTBETax Ha MIPOJIEMOHCT OTCYTCTBYIO
g BaJI MOHUMaHHE BOITIPOCHI IO npoBal T
<o)
w coziepKaHus COJIEpKaHHIO cBOOOHOE
2 .
= BBITIOJTHEHHOH paboThI BJIajicHHE
2 paboTbI OTCYTCTBYIOT TpeIMETOM
§ = rpyOble OIIMOKK | TPOEKTHOM

(%]
=2 JIESITENTbHOCTH
=
g 3
)
E E
= =
< D
g2 =
s 8
S
= 3
& £
=)
O =

Yuenuk YueHnuk Ha3Bai YueHuk Ha3Bai VYyeHuk Ha3Basl | Y4eHUK Yyenuk VYuenuk VYuenuk
"
E BBICKa3aJl CBOE | TPYAHOCTH, C CHJIbHBIE crnadble TIpUBEI TIPEITONKHIT apryMeHTHpOBa | MPOAHAIU3H
g BIIEYATJIEHHE OT | KOTOPBIMHU OH CTOPOHBI CTOPOHBI MPUYUHBI croco0(b1) J1 BO3BMOXKHOCTh | pOBai
E paboThI HaJ | CTOJIKHYJICS IIPU paboThI Haz pa0oThI Haz YCIIEXOB U MPEOIONICHUsI | HCIOJIB30BaTh pe3yabTaTh
E‘ MPOEKTOM pabote Hazx MPOEKTOM MPOEKTOM Heynau TpyIQHOCTEN OCBOCHHBIE B paboThI Hax
= MIPOEKTOM (TpymHocteit) | (u30exanus xozie IIPOEKTOM C
B pabote Hax HeyJauy), ¢ MIPOEKTHON TOYKH

2 MPOEKTOM KOTOPBIMH OH | paboThI 3peHUs
§ CTOJIKHYJICS YMEHHS B AKHU3HEHHBIX
= npH padore JPYTUX BHIAX IUIAaHOB Ha
§_ Haj JIEATETBHOCTH Oynmyiee
5 = TIPOEKTOM

&
& S
ol
O =
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Vuennk VdeHuK Hu310XKuI | YUSHHK Vuenuk Vuenuk Vuenuk Vuennk Vuennk
H3ITOXKHIT BOIPOC C | MBIIOKWI TeMy, | H3IIOKHI TEMY, | H3JIOMKIIT MTOCTaBUII H3JTIOKHIT TIPECTaBIIT
BOIIPOC COOTIOIeHUEM BKJTFOYATOIITYEO BKJTFOYAFOIITYEO TEeMy, Leb BOIIPOC, HHpOpMAIH
COOTIOIEHUEM HOpM HECKOJIBKO HECKOJIbKO HMEIOIITYIO MMHCHbMEHHOM CaMOCTOSITENIEH | 10 B (hopMe U
’E = HOpM oopmiteHUst BOIIPOCOB ¢ | BOmpOCOB C | CIOXHYIO KOMMYHHUKAI] | O MPEUIOKHUIT Ha
)c:) % oopmiteHUS TEKCTa 1 | COONIOIeHHEM coOMoIeHuEM CTPYKTYpY H 1517871 CTPYKTYPY HOCHTENE,
2 g = TEKCTa, BCIIOMOTATEIILHOM | HOPM W TPaBWJI | HOPM U TIPABWI | TPAMOTHO OIIPEICITHIT TeKCTa B aJIeKBaTHBIX
§ E E» 3a/IaHHBIX rpaduKH, oopmiteHUsST oopmiteHUsS KCIIOJIB30BAaJ JKaHp TEKCTa. | COOTBETCTBUM C | LIENH
= E Z 00pasomM 3aJaHHBIX TEKCTa TeKCTa M | BCIIOMOTaTelb HOpMaMU KOMMYHUKAIT
g 5 E 00pa3omM BCIIOMOTATE/IbH | HBIC CPE/ICTRA, XKaHpa it
E- = % ot rpaduky,
2 E> = 3aJTAHHBIX
S 2 2 006pa3LoM
O = =
YueHuk YyeHuk YueHuk Yuenue VYuenuk Yuenuk Yuenuk Yuenuk
BBICTPOMJI CBOIO | BBICTPOMJI CBOIO CaMOCTOSTENNbH | HCIIONB30Ba aJIeKBaTHO CaMOCTOSITENb | peaTr30Ball CaMOCTOSTE
peus B peub B 0 MOATOTOBHIT pa3yinyHbIC HCIIOJIB30Ba HO JIOTUYECKHE BHO
E COOTBETCTBUH C | COOTBETCTBHH C IUIaH BepOaJbHbIC HeBepOaJIbHbl | UCIONB30BAT | WU peanm3oBai
)g:, HOpMaMH HOpMaMu BBICTYIUICHUS H | CpEACTBa € cpencTaa HeBepOaJIbHbl | PUTOPHYECKHE | JIOTMYECKHe
- 2 5 pyccKoro PYCCKOTO sI3bIKa, cobro1an KOMMYHUKAIlMH | WIH € cpencTaa TIPUEMBI, WIH
§ E E SI3bIKa, o0parmasce K HOPMBI IMOATOTOBJICHH | WA MIPEIOKECHHBIE | PUTOPUYUECK
z E = o0parmasce K TUIaHY, MyOTIYHOI bI€ HAIJIAHBIE | TPaMOTHO YIUTEIEM re pUeMbl
% 5 % TEKCTY, COCTAaBJICHHOMY C | peud U MaTepHabl, ITOATOTOBJICH
s E S COCTaBJICHHOMY | TIOMOIIBIO periament MIPEVIOKECHHB! | HbIe
§_ Ea § C TIOMOIIBIO YUHUTeINs € yuuTeaeM HAIISITHbBIC
& Z 3) YUUTENS MaTepuabl
O ¥ >
Conepskare/ibHOE ONIMCAHUE KAKAOT0 KPUTEPUSI
Kpurepnii YpoBHH ¢c(hOpMHPOBAHHOCTH HABBLIKOB IIPOCKTHOH AeATEJIbHOCTH
bazoBnblii IloBbII eHHBIIH
Camocro- Pabora B 11€710M CBHIIETENBCTBYET O CITOCOOHOCTH Pabora B 11€10M CBHIETENHCTBYET O CIOCOOHOCTH CAMOCTOSITENILHO CTABUTH MPOOIIEMY H
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siTeJIbHOE CaMOCTOSTEIBHO C ONIOPOi Ha IOMOIIb PYKOBOAUTENS CTABUTh HAXOJUTh MYTH €€ PeleHuUs; TPOJEMOHCTPUPOBAHO CBOOOHOE BIIJICHUE JTIOTHIECKUMH
npuodpe- mpoOeMy 1 HaXOAUTh MyTH €€ PElIeHHs; TPOIEMOHCTPUPOBaHa | OllepalusMK, HABBIKAMU KPUTHYECKOT'O MBILIICHU S, yMEHHE CAMOCTOSITENTHO MBICIIUTH;
TeHHe 3HAHUH | CTIOCOOHOCTH MPHOOPETaTh HOBBIE 3HAHUS U/ OCBANBATh MPOJIEMOHCTPUPOBAHA CIIOCOOHOCTH Ha ATOM OCHOBE MPUOOPETAaTh HOBBIC 3HAHUS W/UITN
U pellieHue HOBEBIE CIIOCOOBI ICHCTBUH, JOCTUTATD OoJiee TITyOOKOro OCBaMBaTh HOBBIE CIIOCOOBI IEHCTBUI, JOCTUTATh OoJiee TITyOOKOro MOHUMaHHS
npoodaem MMOHUMAaHHUS U3yYEHHOTO poOJIEMBI
3Hanue [IponemoHCTpHUpPOBaHO MOHNMAaHKUE COAEPKAHH BBITOIHEHHOM [IpogemoHCTpUpPOBaHO CBOOOHOE BiIaICHUE TIPEMETOM MTPOEKTHOMN AEATETHHOCTH.
npeaMera paboTsl. B paboTe 1 B OTBETax Ha BOMPOCHI 11O COACPKAHUIO OmmoOKu OTCYTCTBYIOT

paboThl OTCYTCTBYIOT TpyObIe OIMIMOKH
Peryas- [TponeMOHCTPUPOBAHBI HABBIKK OMPECIICHUSI TEMbI U PaboTa TiaTenpHO CTrUIaHUpPOBAHA U TIOCIIE0BATEILHO PEeaTn30BaHa,
THBHbIE TIaHUPOBAHHS PAOOTEL. CBOEBPEMEHHO MPOiIeHbI BCE HEOOXOUMBIE 3Tambl OOCYKICHUS U
AeHCTBHS PaGora noBeaeHa 10 KOHIA U ITPEICTaBICHA KOMUCCUU; TpCACTABICHHAL.

HEKOTOPBIE TAIIB] BBIIOJIHAIUCH 10 KOHTPOJIEM U IIPU KOHTPOIE 1 KOPPEKITHA OCYIIECTBIANHACE CaMOCTOATENLHO

nojziepxke pykooauress. [Ipu aTom nposBistores

OTJIEIbHBIE JIIEMEHTHI CAMOOLIEHKHA U CAMOKOHTPOJIA

oOyJarorerocs
Kommy- [IponemoHCTpUpPOBAaHBI HABBIKKA O(OPMIICHHS IIPOSKTHOM Tewma sicHO onpezienieHa 1 MosicHeHa. TeKcT/coo0IeHrne XOpoIIo CTPYKTypHpoBaHbL. Bee
HUKAIHSA paboThl U MOSICHUTENBHOM 3alMCKH, a TAKXKE TOATOTOBKU MBICJIN BBIPAXKEHBI SICHO, JIOTMYHO, I10CIEJ0BATEIbHO, ApIYMEHTHPOBAHHO.

MPOCTOI IMpe3eHTalui. ABTOP OTBEYAET HAa BOIIPOCHI

Pabora/coobmienrie BeI3pIBaeT MHTEPEC. ABTOP CBOOOTHO OTBEYAET Ha BOIPOCHI
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