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IHosicHuTeNLHAA 3aNIUCKA

Pabouass mporpamma mo BHEYpO4HOM neaTrenbHOCTH «llepBbie mard B XuMuW» I 8-X KJIACCOB COCTaBJIE€HA B
COOTBETCTBUHM ¢ TpeOoBaHus MU DefepanibHOrO TOCYTapCTBEHHOTO O0pa3oBaTENbHOTO CTaHAapTa oOIIero odpa3oBaHUs
BTOPOT'O NTOKOJIEHUS:

1. [IpumepHasi ocHOBHasi oOpa3oBaTelibHAas MpOrpaMma OCHOBHOIO 001iero ooOpaszoBaHusi (0g00peHa penieHueM
dbenepanbHOTO y4eOHO-METOUYECKOT0 00beAUHEHUSI 10 001eMy oOpazoBaHuio (IpoTtokosl oT 28 utons 2016 1. Ne
2/16-3) — fgosreestr.ru;

2. ITucemo MunoOpnHayku ot 28.10.2015 r. Ne 08-1786 «O pabouux mporpaMmax y4eOHBIX TPEIMETOBY;
3. Tucemo Munob6prayku ot 12.05.2011 r. Ne 03-2960 «O06 opranu3anuul BHEYPOUHON ACATEITHHOCTIY.

JlanHasi mporpaMma SIBISETCS MPOTrpaMMOil  OOIIEMHTEIUICKTyalbHOW HampaBieHHOCTU. [Iporpamma mocTtpoeHa Ha

CJIEIYIOLMX NPUHIIMIAX:

- IIpunyun nayunocmu (3HaHUSL OCHOBAHBI HA OOBEKTUBHBIX HAYUHBIX (PaKTax).

- Ilpunyun nocnedosamenvrocmu u cucmemamuynocmu (00y4eHHe OT MPOCTOTO K CIOKHOMY, «OT HE3HAHMSI K 3HAHUIO, OT

HEYMEHUS K YMEHUIO»).

- [Ipunyun naensonocmu (OCyIIECTBICHUE CBA3H MEKIY KOHKPETHBIM U a0CTPaKTHBIM).

- IIpunyun ocmviciennocmu (IEPEHOC UMEIOIIUXCS 3HAHUM B HOBYIO CUTYALIHUIO).

- [Ipunyun cosnamenvrocmu u akmueHocmu (IPUMEHEHHUE 3HAHUI Ha MPAKTHUKE).

AKTYaJIbHOCTH MPOrpPpaMMbl 00yCIIOBJICHA TEM, YTO B YUYCOHOM TUTaHE TIPEIMETy « XUMHs» OTBEJICHO BCETo 2 Jaca

B Hezento (8 Kiacc), yTo JaeT BO3MOXKHOCTh CPOPMHUPOBATH Y yUAIIMXCS JIMIL 0a30BbIE 3HAHUA MO npeaMmery. B toxe



BpeMsi BO3pacT 8-TO Kilacca SIBISETCS BaXXHBIM ISl MPO(EeCCUOHATBLHOTO CaMOONpeIeNeHUsl IKOJIbHUKOB. B0o3MOkHO,
YTO MPOCHYBIIUNCS HHTEPEC K XUMUU MOKET TepepacTu B OyAyIryro mpodeccuro.

AKTYaJIbHOCTh JAaHHOW NPOrpaMMbl COCTOMT B U TOM, YTO OHA HE TOJIBKO JA€T BOCHUTAHHHKAM MPAKTUYECKHUE
YMEHUS ¥ HaBBIKH, (OPMHUPYET HAYAIbHBINA OIBIT TBOPUYECKOU ACATEIHPHOCTH, HO M Pa3BUBACT MHTEPEC 00yJAIOIIETOCS K
AKCIIEPUMEHTY, HAYYHOMY IOHMCKY, CIIOCOOCTBYET CaMOOIPEIECICHUIO Y4YalluXcs, OCO3HAHHOMY BBIOOpY HIpodeccHi.
VYyamuecs: CMOTYT Ha MPaKTUKE UCTOIB30BaTh CBOM 3HAHUS HA YPOKAX XUMHHU U B OBITY.

Ilexaroruveckasi 1ea1ecO00Pa3HOCTh 3aKJKYAETCH B TOM, 4YTO 0a30Bbli KypC IIKOJbHOH MpPOrpamMMbl
IpeaycCMaTprUBaeT TMpPAKTUYECKHE paboThl, HO HMX SBHO HEJOCTAaTOYHO, YTOOBI 3aMHTEPECOBATh YyUaIllUXCS B
CaMOCTOSITEIIbHOM TNPUOOPETCHUH TEOPETUYECKUX 3HAHMM M TMPaKTUYECKUX YMEHHH W HaBbIKOB. [lIsi 3TOTO B KypC
«ITepBble maru B XMMUU» BKJIIOUEHBI HanbOoJee SpKue, HarjsHbIe, MHTPUTYIOIIUE SKCIIEPUMEHTHI, CIIOCOOHBIC YBJICYh U
3aMHTEPECOBATH YUAIIUXCS MPAKTUYECKON HAYKOW XMMUEN.

B pamkax namumonansHOTO npoekTa «O0pa3zoBaHUe» CO3JaHUE IIEHTpa €CTeCTBEHHO-HAYYHOW HarpaBlieHHOCTH «Touka
pOCTa» TO3BOJIMJIO BHEAPUTH B MpPOrpaMMmy IM(GPOBYIO JTAOOPATOPUIO U KAYECTBEHHO M3MEHHUTH MPOIECC OOyYEeHHUS
XUMHUHU.

KonuuecTBeHHBIE AKCIEPUMEHTHI TO3BOJISAT IMOJydYaTh JAOCTOBEPHYIO HH(OOpPMAIMIO O MPOTEKAHUM TE€X WM HHBIX
XUMUYECKUX TMpoIleccax, O CBOWCTBAaX BemieCTB. Ha OCHOBE MOJMYyYEHHBIX SKCIEPUMEHTAIBHBIX JAaHHBIX OOydYaembie
CMOTYT CaMOCTOSITEJILHO JIeJIaTh BBIBOJIbI, 0000IIaTh Pe3yJIbTaThl, BBISIBIATh 3aKOHOMEPHOCTH, YTO OJIHO3HAYHO OyJeT
CIOCOOCTBOBATH MOBBIIICHUIO MOTHUBAITUU 00YUYEHUSI IKOJIHHUKOB.,

Ieab mporpamMmmai:



dopMupoBaHUE Yy YYalIUXCs HAy4YHBIX MPEJCTaBICHUH O XUMHH B IOBCEIHEBHOM HU3HM YEJOBEKa Yepe3
poOyXICHNE UHTEpeECca U pa3BUTHE TPO(PECCHOHATBLHBIX CKIIOHHOCTEH K IPEAMETY XHMHUS.

3amaun:
Oo0pa3oBaTtenbHbIe:
® PACHIMPUTH KPYro30p yUalIUXcsi O MUPE BEIIECTB;
® ICIOJIb30BaTh TCOPETUUYECKUE 3HAHUS IO XUMUU Ha MIPAKTUKE;
e 00y4YuTh TEXHHKE OC30TACHOCTHU MPH BHITIOJTHEHUN XUMHUYCCKUX PEaKIIH;
e chopmMupoBaTh HABBIKU BBIMOJHEHUS MPOEKTOB ¢ ucnoib3oBanueM UKT u nudpoBoro odopyaoBaHus;
® BBISIBUTh TBOPYECKU OJAPEHHBIX 00YUAIOIIUXCS U TIOMOYb UM MPOSIBUTH CeOsl.
Pa3BuBarwime:
® CrMoCOOCTBOBATh Pa3BUTHUIO TBOPUECKUX CIIOCOOHOCTEHN 00yJArOIIUXCS;
e (opmupopats UKT-kOMIeTeHTOCTH;
BocnuraresbHble:
® BOCIUTATh CAMOCTOSTEILHOCTh MIPH BHITIOJIHEHUU PaOOTHI;
® BOCHHUTATh YyBCTBO B3aUMOIIOMOIIHY, KOJUIEKTUBU3MA, YMEHUE pad0TaTh B KOMaH/e; BOCIUTATH
YyBCTBO JINYHOW OTBETCTBEHHOCTH.
Cas3b co/iep:KaHUsl MPOrPAMMbI BHEYPOUHOM 1eSITeJIbHOCTH ¢ Y4eOHBIMH NMPeAMEeTAMU:
Kypc BHEypouHOW AEATENBHOCTH WACHHO W COJIEPKATEIBHO CBsI3aH C 0a30BBIM KypCOM XHMHUHU M TO3BOJISICT

NOJJIEP>KUBATh B3aUMOCBSA3 TEOPUHU U MPAKTUKU, (POPMHUPYET YCTOMUUBYIO MOTPEOHOCTh MPUMEHSATD MMOTYUYEHHbIE 3HAHUS U



HABBIKH B II0BCETHEBHOM KU3HU.
[IporpaMMa mocTpoeHa Ha OCHOBE MeEJKIPeIMEeTHOH HMHTerpamuM ¢ (U3MKOH, MaTeMaTUKOH, OMONOTHMEH U APYyTUMHU
€CTECTBEHHO-HAYYHBIMU IIpEAMETAMHU.

Oco0eHHOCTH peau3aluy NPOrpPaMMBbl:

Bo3pact o0yuaromuxcs:

[IporpaMmMa opueHTHpOBaHA HA BOCOUTAHHUKOB B Bo3pacTe 14-15 net 0e3 crenuanbHON HOATOTOBKHU.

D®opMbl 3aHATHH:

B 06pa3OBaTeJII>HOM IMpOoLCCCC UCIIOJIB3YIOTCA pa3J INYHBIC (1)0pMI>I IMPOBCACHUA 3aHATHA:

° Oecebl;
° JICKIINH;
o CEMUHAPHI;

® TIPaKTUYECKOE 3aHSTHC,

® XUMHUYCCKUU IKCIICPUMEHT;

e paboTa Ha KOMITBIOTEPE;

® DKCKYpCHUU;

® BBHIMIOJIHCHHE U 3aIIUTA TPOCKTOB.
Pe:xxum npoBenenus: 34 yaca B rof - 1 pa3 B Henmenmto. Bee 3aHATHS O BHEYPOUHOU JESITEIBHOCTH MPOBOJSATCS MOCHE
BCEX YPOKOB OCHOBHOTO PACIMCaHUs, IPOIOJDKATEITLHOCTh COOTBETCTBYET pexkomeHaamusim CanlluH, T. e. 40 MmunyT.

MecTo npoBeeHusi: 3aHATHUS TPOBOJATCSA B yueOHOM kaOunere xumun MBbOY OOII Ne 22,



3z[op0BLec6epera}0H1a;1 OpraHu3anuAa 06p330BaT6J'II>HOFO Imponeccca ImpceArojgaracT HCIIOJIb30BAHNC (1)OpM n MCTOIOB
O6y‘—ICHI/I$I, AJICKBATHBIX BO3PACTHBIM BO3MOJKHOCTAM IIKOJIbHUKA: ITPAKTHYCCKHUC pa6OTBI, OKCIICPUMCHTHI U 66C€I[BI.

Buabl gesiTe ILHOCTH: TIPEyCMOTpEHBI TeopeTnueckue (204.) u mpaktuyeckue 3aHsaTus (144.).

IL1aaupyeMblie pe3viabTAThLl 0CBOCHHUS O0VUANIMMHUCH NPOrpaMMbl (BHEYYEOHOI) BHEYPOUYHOU TeATEILHOCTH

JInuyHOCTHBIE pe3yJIbTaThI:

- 0CO3HABATh €AMHCTBO M IIEIOCTHOCTH OKPY’KAIOIIEr0 MUPA, BO3MOKHOCTH €T0 MO3HABAEMOCTH U OOBSICHUMOCTH Ha
OCHOBE JIOCTH)KEHUHN HaYKH;

- IOCTENIEHHO BBICTPaMBaTh COOCTBEHHOE LEJIOCTHOE MHUPOBO33PEHHUE: OCO3HABaTh MOTPEOHOCTh U TOTOBHOCTh K
camM000pa3oBaHIO, B TOM YHCIIC U B paMKaX CaMOCTOSITEIbHOM JIEATETHPHOCTH BHE IIKOJIBI;

- OLICHUBATh KU3HEHHBIE CUTYALIUU C TOYKHU 3peHMs 0€3011acHOro 00pa3a KHU3HU U COXPAaHEHUS 370POBbs;

- OIICHUBATh SKOJOTUIECKHUI PUCK B3aMMOOTHOIICHUI YeIOBEKA U TIPUPO/IBI.

- popMHUpPOBATH IKOJIOTMUECKOE MBILIICHUE: YMEHUE OLICHUBATh CBOIO JESATENIbHOCTh M OCTYNKHU JPYTHUX JIOAEH C TOUKU
3pEHUsI COXPAaHEHUs OKpPYKaroIIel Cpe/ibl - TapaHTa KU3HU U OJIaronoryuus Jroien Ha 3emIie.

MeTtanpeaMeTHbIMH pe3yJibTaTaMu U3ydeHus Kypca «llepBbie maru B XUMHUN» SBIsETCS (OPMUPOBAHNE
YHUBEpCaIbHBIX yueOHbIX Aeiictuii (Y'Y ]).

PerynstuBusie YY/I:

- CaMOCTOSITEeJIbHO OOHAPYKUBATh U (HOPMYJIMPOBAThH YUEOHYIO MPOOIEMY, ONIPESTATh 11elb YUCOHOM eI TeIHbHOCTH;

- BBIIBUTaTh BEPCHUU PEILICHUS IPOOJIEMbl, 0CO3HABATh KOHEUHBIN pe3yJIbTaT, BHIOMPATh U3 MPEJIOKEHHBIX U UCKATh

CaMOCTOATEIBbHO CPEACTBA JOCTHUIKCHUA LCIIN,



- OCYUIECTBJIATH IIeJIeToJIaranre, BKIK0Yasi TOCTAHOBKY HOBBIX IIeJieH, IpeoOpa3zoBaHue MPAKTUYECKOM 3a71a41 B
M03HABATEIIbHYIO;

- COCTaBJIATh (MHAMBUAYAJIBHO WM B TPYIIE) TUIaH PEUICHUS] TPOOJIEMBIL;

- paborTas 10 TUIaHy, CBEPSATh CBOM JCHCTBUS C IENIBIO U, IPU HEOOXOAMMOCTH, UCIIPABIISAThH OMUOKHA CAMOCTOSTEHHO;
- YUYUTBHIBaTh Pa3HbIC MHEHUS U CTPEMUTHCS K KOOPAUHALIUY PA3TUYHBIX MTO3UIINI B COTPY/IHUUECTBE;

- B INAJIOTE C YUYUTEJIEM COBEPIIIEHCTBOBATh CAMOCTOSITEILHO BHIPAOOTAHHBIE KPUTEPUU OIIEHKH.

ITo3naBaTteabnbie YY/I:

- aHAJIM3MPOBaTh, CPABHUBATH, KJIaCCU(DUIIMPOBATH U 000011aTh (DAKTHI U ABJICHUS. BBISBISTH IPUUKUHBI U CIIEJCTBUSA
MPOCTBIX SIBIICHUIA.

- OCYHIeCTBJISITh CPAaBHEHUE, KJIaCCU(HUKAIMIO, CAMOCTOSITEILHO BEIOMPAsi OCHOBAHUS U KPUTEPUU ISl YKA3aHHBIX
JIOTUYECKUX OTEpaInK;

- CTPOUTH JIOTUYECKOE PACCYKIECHUE, BKITIOUAIOIIEE YCTAaHOBJIECHNE MPUYNHHO-CIEACTBEHHBIX CBSII3EH.

- C031aBaTh CXEMaTHYECKHE MOJICIIN C BbIICJIEHUEM CYIIECTBEHHBIX XapaKTEePUCTUK O0BEKTA.

- COCTABJIATH TE3UCHI, PA3TMYHbIE BUIBI IIJIAHOB (MPOCTHIX, CIOKHBIX U T.I1.).

- npeo0pa3oBbIBaTHL HHPOPMAIUIO U3 OJHOTO BUJIA B IPYTroM (TaOauIly B TEKCT U Tp.).

- YMeTb OIPEACNIATh BO3MOKHbBIE HICTOUHUKH HEOOXOIUMBIX CBEJICHUM, MPOU3BOAUTH TOUCK MH(MOPMAITHH,
aHaJIM3UPOBATh U OIIEHUBATh €€ JOCTOBEPHOCTb.

- 0000111aTh TOHATHUS - OCYIIECTBIISATH JOTUUECKYIO ONIEpaIHIO TIEPEeX0/ia OT MOHITUN C MEHBIIIMM 00bEMOM TOHSITHSIM C
0OIBIINM 00BEMOM;

- CTPOHUTD JIOTHYCCKUC PACCYKACHM, BKIIIOYAIOINEC YCTAHOBJICHUC ITPUYMHHO-CJICACTBCHHBIX CBSI3CH.



- OOBSICHATH SIBJIIEHUS, IPOLECCHI, CBA3M U OTHOLICHMSI, BBIABISIEMBIE B XOJI€ HCCIEIOBaHMS, OCYIIECTBISTH BBIOOP
HanOosee 3 (PEKTUBHBIX CTIOCOOOB PEIICHUS 337]a4 B 3aBUCIMOCTH OT KOHKPETHBIX yCIIOBUH.

KommynukatuBubie YY/I:

- yMeTh (GopMyIupOBaTh COOCTBEHHOE MHEHHME W TMO3UIUIO, apTyMEHTHPOBATH €€ W KOOPAMHHUPOBATH €€ C IMO3ULUHU
MapTHEPOB B COTPYAHUYECTBE MPHU BIPAOOTKE OOIIETr0 pelIeHUs] B COBMECTHOM IS TEIbHOCTH;

- 0oToOpa)kaTh B PeUH COJECpPKaHUE COBEPIIAEMBIX JEHCTBUI, KaK B JOpME TPOMKON COLIMATIM3UPOBAHHOMN peun, Tak U B
(opme BHYTpEHHEHN peuu;

- YMETh apryMEHTHPOBATh CBOIO TOUKY 3PEHHSI;

- YMETh OCYIIECTBIISATh B3aUMHBIN KOHTPOJIb U OKa3bIBAaTh B COTPYJHUYECTBE HEOOXOJUMYIO B3aUMOIIOMOIILIb;

- yMeTh padoTaTh B TPYNIIE - YCTAaHABIUBATH paboyue OTHOLIEHUS, 3PPEKTUBHO COTPYIHUYATH U CIIOCOOCTBOBATh
IPOAYKTUBHOW KOOTIEPALINH.

IIpeaMeTHBIMHM pe3yJbTATAMM U3YyUYECHUS MPEIMETA SBIISIOTCS CIECIYIOUIUE YMEHHUS:

- OCO3HaHHE POJIU BEILIECTB;

- OIIPENEIIATH POJIb PA3IMYHbBIX BELIECTB B IPUPOJAE U TEXHUKE;

- OOBSCHSATH POJIb BELIECTB B UX KPYTOBOPOTE;

- PACCMOTPEHHE XUMUYECKHUX ITPOLIECCOB;

- HICTIOJIb30BATh 3HAHUSI XUMUU MPU COOJIIOICHUH MPABUIT UCIIOJIb30BAHUS OBITOBBIX XUMUYECKUX MPEMAPATOB;

— pa3nuyaTh ONacHble U O€30MacHbIE BEIIECTBA;

- IPUBOJUTH IPUMEPBI XUMHYECKHUX IPOLIECCOB B IPUPOJIE;

- HaXO0OUThb YCPTEI, CBUACTCIbCTBYIOIHC 00 06IHI/IX IMPpHU3HaKaX XUMHUYCCKHUX IIPOLECCOB U UX PA3TNYHAX;



- UCTIOJIb30BAHNE XUMUYECKUX 3HAHUU B OBITY;
- 00BSACHATH 3HAYCHHUE BEILIECTB B )KM3HU U XO3SHCTBE UEIOBEKa,
- 00BSCHATH MUP C TOUYKHU 3PEHUS XUMUMU;
- popMupoBaTh npeacTaBiIeHUs 0 OyayieM mpodecCHoHaTEHOM BBIOOPE.
Kpome Toro0, 3aHSTHA MpU3BaHBI MPOOYIUTH y YUYaIIUXCS MHTEpEC K XMMHUYECKON HayKe, CTUMYJIMpOBATh JalibHEilIee
U3y4YCHUE XUMUU. XUMUYECKUE 3HAHMS, CDOPMUPOBAHHBIC HA 3aHATUAX, MHPOPMALIMOHHAS KYJIbTYpa YYaIIuXCsi, MOTYT
OBITH MCTIOIB30BAHBI UMU JIJISI PACKPBITHS PA3IMYHBIX IPOSBICHUHN CBSI3U XUMUU C JKU3HBIO.
OcHoBaHMeM [Jisl BblleJIeHHsI TPe0OBaHMIl K  YPOBHK NOATOTOBKM OOYYarolUIMXCsS BBICTYNAE€T OCHOBHAs
oOpazoBarenbHas nporpamma ['BOY COILI Nel r. Hedreropcka.

Cnoco0b1 onpeesieHus: pe3yJIbTATUBHOCTH:
- Hauanovuslit Konmpoas (cenmadps) B BUE BU3yAIBHOT0 HAOIIOACHUS TIe[arora 3a COOJII0ACHUEM BOCITUTAaHHUKAMU
TEXHUKU 0€30MaCHOCTH, MOBEJIEHUEM ITPU pabOTe C MOCIEAYIOIUM 00CYKIACHUEM;
- Texkywuii konmponaw (6 meuenue 6ce2o yuebH020 200a) B BUJE BU3YyaIbHOIO HAOJIOJEHUS Iearora 3a IpoLeccoM
BBITIOJIHEHUS YYAIIUMUCS MPAKTUYECKUX PaboT, MPOEKTOB, MHANBUIYAIBHBIX 3aJaHUM, y4yacTus B MPEAMETHONU Heleme
€CTECTBO3HAHUS;
- Ilpomescymounsiii Konmpons (memamuyuecKkuii) B BUAE MPEIMETHON JUATHOCTUKH 3HAHUS I€TbMHU MPOUIEHHBIX
TEM;
- Hmoczoewvlii konmpons (mail) B BUJe U3YyUYECHUS M aHAJIW3a NPOAYKTOB TpyJa ydamuxcs (IIPOEKTOB; COOOIIEHUH,
pedeparoB), mpoliecca OpraHu3anuy padboThl HaJl MPOJYKTOM U TUHAMUKH JJUYHOCTHBIX N3MEHEHUH.

®opMbl Y4éTa 3HAHUA, YMEHU NP Peain3aliy NPOrpamMmabl.



Ompoc;

OO6cyxneHue;

CamocrosTenbHas pa60Ta;

TectupoBanue;

[Ipe3eHTanus u 3aMTa TBOPUYECKOW padOTHI (IIPOEKTHI U 1Ip.).

B KOHIIC yqe6H0r0 roga 06yqa}omnﬁc;1 AOJIDKCH BBITIOJIHUTB U 3aIlIUTHUTDL IIPOCKT.

(Mpuaoxenue 1. «\Onucanue GpopMbI MOABETCHHS HTOTOBY).

TemaTnuecknii NMJaH NPOrpaMMbl BHEYPOYHOH AeATEJILHOCTH « MUpP XUMHUN))

Ne |HaszBanue pasagena Tema 3aHATHSA Bcero Teopus IIpak- [Ucmoab3yemoe
n/n 4acoB THKA (000pyA0BaHHE
Pa3zgea 1. Bsoanoe 3anaTue. 1
BBenenue. (24.)
1 2
MecTo XUMHUH B €CTECTBO3HAHUU 1
Pa3zpnen 2. BemectBa. Ilpuembl oOpamieHust ¢ 1
JKcNepUMEHTAJILHbIE | BEIICCTBAMU.
OCHOBBI XUMUH. (84.) | TIpapyna Gesomacmoit paGoter mpu| 8 1
2 MIPOBEIACHUN DKCIIEPUMEHTA.
TexHuka 1a00paTOpHBIX padOT.
HarpesarenbHbie mpuOOPHI.




YucTtele BemecTBa, 0c000 YHUCTHIE
BemecTBa. [Ipumecu. Cmecu.

JlaTunk
PIIEKTPOTIPOBOAHOCTH,

1 poBoit
MHUKPOCKOII

MeTtonbl MO3HAHUS B
€CTECTBO3HAHUMU.

Bopa. PactBopsl. Mopckas u nipecHast
BOJIa. buonornueckue KuIKoOCTH

JlaTuuk TemMnepaTypsl
JIATUHOBBIN

MaccoBas A0JIAA paCTBOPCHHOTI'O

JlaTyuK ONTHUYECKOM

BEIIECTBA, WU MPOLCHTHAS [JIOTHOCTH
KOHIICHTPAIIMs BEUIECTBA B pACTBOPE
HacpllieHHBIE W TEpECHIIICHHBIE [{udposoit
PacTBOPBIL. MHUKPOCKOII
Pa3znen 3. MonenupoBaHue
3HAKOMHUMCSI ¢ MHPOM
HAHOYaCTHI Ctpoenue Beniecta. Pazmepsl
(8a.) yacTull. HaHouacTuIlb!

KonnouaHele CHCTEMBI: TTOYBa, TJIMHA,

MPUPOIHBIC BOJBI, BO3IYX JIbIM,

MUHEpaJIbl, XJ1€0, MOJIOKO, MAacJIo,

KpOBb. .. KoJmonIHbIE M UICTHHHBIC
aCTBOPBI

MeToabl U CPEeACTBA SIMITUPUUECKOTO
HCCIeI0BaHUSI

Kaxk creneHp n3MeIb4YeHHOCTH BIIUSET
Ha OOIIYIO TUIOIIA/Ib
COTIPHUKACAIONTUXCS YaCTHIT

10



HanooO0BeKkThl U 00YCIOBICHHOCTh UX|
YHUKQJIBHBIX CBOICTB PE3KUM
YBEJIMYEHUEM IUJIOMIA I TTOBEPXHOCTH
YaCTHII

Pasnean 4.
XUMHA HA CTpaxe
310poBbsi. (64.)

Moxn. Bosronka iiona. Mo u3 anreku

«MapFaHHOBKa». HepMaHraHaT KaJInusia

ITepexucs Bosmopoaa. CBoiicTBa u
[pYMEHECHHUE TIEPOKCHUA BOJIOpOAa

ATIXP

ATlETHICATUIINIIOBASA KUCJIOTA.
ACKOpOMHOBAsI KHCIIOTa

[Tpubop ms
MOJIy4eHHS BOJIOPOJIa

«3eneHKa» Wik OpUILTMAaHTOBBII
3EJICHBIN

«MBLIO YyJIECHOE»

Jlatunk pH

Pa3gea S.
XUMUA MUITHA

(54.)

Caxap, KpaxMaJl, IeJUTI0103a —
POJCTBEHHUKH TJIFOKO3BI

AJIFOMUHUI: BEJTUKHUI U Y>KaCHBIN

YKCyCHast KUCIIOTA

«CoyeHas Hala XKU3Hb)

Jlatunk pH, natunk
DICKTPOIIPOBOJAHOCTH

Bpen HuTpatoB: MU} WK NpaBaa

JlaTumk
PIEKTPOITPOBOIHOCTH

11

Pa3neu 6.
Padora Han

1. Oman evibopa memovl, nocmMaHo8KU
yenu, 3a0ay UCCie008aHuUs .
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MPOEKTAMH.
(54.)

2. Dman eviosudicenus cunomesui.

3. Oman NAAHUPOBAHUS nymu

00CMUdICEHUS yenetl
ucciedo8amenbCckKux (NpoekmHulx)
pabom u 6vi60pa HeobX0OUMO20
UHCMPYMEHMAPUs.

.Oman  nposedenusi  yuebHO20

uccnedo8anus (npoexmuoul
pabombsl) C  NPOMENCYMOYHBIM
KOHMPOAeM 3a X000M GbINOJIHCHUS
U KoppeKyuetl pe3yibmamos.

. Iman oopmnenus,

npeocmasienus (3awumot)
nPOOYKmMa npoeKmuou pabomaol

NTOI'O:

34

18

16

I/IHCTp}/'KTa)K 110 TEXHUKE 0€30I1aCHOCTH IMPOBOJAWTCA HAa KAXKIOM 3aHATHUA IICPC IPOBECACHUEM S3KCIICPUMCHTA.

2. BBenenue

2.1 Beoonoe 3anamue. 3HaKOMCTBO y4alIUXcs C HOBBIM YU4E€OHBIM KypCOM BO BHEYPOUHOH J€ATEIbHOCTH.

CoaepxkaHue Kypca

2.2 Mecmo xumuu 6 ecmecmeosnanuu. 3apoxJeHUE XUMUU KaKk Hayku. CBs3b XUMHUU C NPAKTUYECKOW KHU3HBIO

YCJIOBCKA.

Hpakmuttecmw yacmeo.
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Co31aHue MO3HABATEIILHBIX KPOCCBOPJIOB U APYTUX UHTEPAKTHBHBIX yIpakHeHUH Ha LearningAps.org wim MyTest.
3. DKCnepuMeHTAJbHbIE€ OCHOBbI XUMUU

3.1 Bewecmea. Ilpuemot oopawienus c eeuecmeamu.
N3yyeHue mnpaBuil TEXHUKHA OE€30MACHOCTH, MPEAYyNPEXIAOIMMX M 3alpelarolux 3HakoB. llepBas momonis.
[IpoTuBONOXKApPHBIE CPE/ICTBA 3AIIUTHI.
3HaKOMCTBO C BEIlIECTBAMH, BCTPEUAIOIIMMUCS B OBITY: HOJHAsI HACTOMKA, ME/b, AJIIOMUHUMN, COJIb, MUINEBAs CO/Ia,
JUMOHHAsl KUCJIOTA, YKCyCHasl KUCIOTa, BOAA, MEIHbIA Kymnopoc. OTauyue BElecTB MO (PU3MYECKUM CBOMCTBaM:
arperaTHO€ COCTOSIHME, IIBET, 3amax, BKYC, pacTBOpuMoOcTbh. [IpaBuia XpaHeHHs BEIIECTB B JIAOOPATOPHUHU.
TOKCHYHOCTH BEIIECTB JJIs KUBBIX OPTaHU3MOB OINPEICISIETCS UX XUMHYECKMMHU CBOMCTBAMU, UX CIIOCOOHOCTBHIO
BCTYIIaTh B XUMUYECKHE peakiuu. [IposiBICHNS TOKCHYHBIX BEMIECTB y YEIOBEKA: XUMUUYECKHM OKOT, pa3apaKeHUE
CIIM3UCTBHIX O0O0JIOYEK, KaTap JbIXaTEIbHBIX MyTEH, alJIEPTUYECKUE PEAKIIUU, OCTPhIE JIEPMATUTHI, KaHIIEPOTCHHOE
NEUCTBUE, MOpPaXEHUs OPraHoOB, BO3MOXHOCTb JETaJbHbIX HCX0A0B. lIpaBuna otOopa BemiecTB (TBEpAbIE,
MOPOIITKOOOpa3HbIe, KXUIKHE, BOIHBIC PACTBOPHI, 0CO00OE€ BHHMAaHHE — padoTa TOJBKO C MaJbIMH OO0BEMaMH
BCILICCTB).
Tecm Ha ocHoBe 3afaHuit u3 otkpeiToro 6anka OUIIN (pazaen «MeTo bl TO3HAHUS)

3.2 Ilpasuna 6e3onacnoit pabomel npu nposedenuu Ixcnepumenma. Texuuka nadbopamopnvix padom.
3HaAKOMCTBO C JIaOOpaTOPHBIM OOOPYJAOBaHUEM: CTEKJISTHHAs TMOCyAa (XMMUYECKHE CTaKaHbI, KOJIObI, BOPOHKH,
JIeNIUTENIbHBIE BOPOHKH, MEpHAasl MOCYy/Aa), BEChl, IITATUBBI JJIsl MPOOUPOK M MpUOOPOB, HArpeBaTesbHbIN Mpudop-

CUPTOBKa, apdopoBas nocyaa (BeImapuBaTEIbHBIC YAIIKU, TUTIIU, CTYIIKH, IITATEIN) U JP.
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be3onacHas paboTta co cTekioM, MpoOKaMH (JEMOHCTpalusi pe3KU CTEKISHHBIX TPYyOOK, UX HarpeBaHus s
U3MEHEHUs (hOPMBI).
lIpaxmuueckas yacmeo.
CO6opka mpubopa /g monydeHus ra3oB. [IpoBepka Ha repMETUYHOCTh. 3aKpEIUICHHE €ro Ha ITaTuBe. PucyHok
npubopa mpu MOMOIIH Tpadapera.

3.3 Hazpeeamenvnbvie npuodopul.
CnuproBka. ['azoBas ropenka. [Inutka. Boasnas 6ans. Haznauenue HarpeBaTelbHbIX PUOOPOB.
N3ydyeHne cnupTOBKU: COCTaBHBIC YACTU U UX (QYHKIUS.
['oprouee TOMIMBO 711 CIMPTOBOK: 3TUIOBBIN ciMpT. OCOOEHHOCTH peakly TOPEHMsI: BBIJCICHUE TEIJla U CBETA.
Cyxoe roprouee
[IpaBuna HarpeBaHus NpPoOUMPOK C BOJHBIMH pacTBOpaMu (TPEeABAapUTEIbHBIA MPOTpPeB BCEH MOBEPXHOCTH,
00s13aTeNIbHBIM HAKJIOH MPOOUPKH, OTBEPCTUE MPOOUPKU «OT CeOs», 3aKpEIICHUE ACPKATEIIsl IPOOUPKH).
Hcnonb3oBaHue TUTIIEN ITPU IPOKATIMBAHUY BellecTB. Ha3HaueHue onepaunu NpoOKaJIMBAHUSA.
IIpaxmuueckas uwacmo.
N3yyenne miameHu. PUCYHOK IsIaMeHU.
CoOopka mpubopa Ij1si BBIMTAPUBAHUS COJIA (KOJIBIIO HA TITATHB, BhIIApUBATEIbHAS Yalllka, BOAHBIA PAacTBOP COJIH,
cnupToBKa). PucyHok npubopa npu noMmoru tpadapera.

3.4 Yucmoie seujecmea, ocovo uucmule geuyecmea. Ilpumecu. Cmecu. CriocoObl OUMCTKU BEIIECTB OT MpUMECE U
pasnenenust cmeced. OuubTpoBanue. Ileperonka. Kpucrammszauus. Pasnenenue ¢ NOMOIIBIO  MarHura,

HGHHTCHBHOﬁ BOPOHKH
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IIpakmuueckas wacmo.
1 BapuaHT: cMeCh PEYHOTO MECKa U caxapa.
2 BapHaHT: CMECh PEYHOTO TIECKa U TTOBApPCHHOW COJIH.
CocTaBUTh CXeMy TOCIEAOBATEIILHOCTH oOfeparuii (pacTBopeHue, (GuiIbTpoBaHUE, BhIMapuBanue). CpaBHUTH H
oOCcyauTh pe3yibTaThl ABYX BapuaHTOB. OOpaTuTh BHMMaHHE Ha CMECh caxapa W mecka (y HEKOTOPBIX YalllKh
MOKPBUIMCh KOPUYHEBOM MAaccoi), Ha BaXXHOCTh YCJIIOBHHM IPOBEIACHUS SKCIIEPUMEHTa, B JaHHOM CcClly4ae Ha
CBOEBPEMEHHOE MPEKpaIeHne HarpeBa.

3.5 Memoowt no3nanusa 6 ecmecmeo3nanuu.
Habmronenune. OxcniepuMeHnT. MojieaupoBaHue.
YciaoBus mpoBeeHNsT HAOMIOACHUS KaK OCHOBHOTO METOJ1a TTO3HAaHUS. MBICIUTEIbHBIN U pealbHbIA IKCIICPUMEHT.
YHuBepcaabHbIC 3HAHMS YEJIOBEUYECTBA HA OCHOBE HaOMoieHUS. DU3HYECKUE U XUMUUCCKUE SIBICHUS.
Ipakmuueckas wacmo.
bpoyHoBckoe nBmwkeHue 1moa MHUKpockoroM. OOHapykeHHe >KHupa B ceMeHax mojacojHeuHuka. OOHapyKeHHe
KpaxMasia B kaprtodene. OOHapy)KeHHE YTJEKHCIOro Tra3a B BbIIbIXacMOM Bo3ayxe. JloOaBineHue ITMMOHHOMU

KUCIOTHI B yail. OdopmiieHre paboThI.

HazBanwue ombiTa Kak BeImonHsun Yro HaOIrO a1

O6paTI/ITB BHUMAHHUEC Ha IPAKTHYCCKHE 3addaHHA IMPOIIIbIX 3aHSITHH. AK]_IeHTI/IpOBaTB, qTO0 MCTOA Ha6J'HOJICHI/I$I —

OCHOBHOMW METOJ] IO3HAHUS.
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3.6 Booa. Pacmeopvl. Mopckas u npecnasa 600a. buonocuueckue xncuoxocmu: XKpoBb, nTuMda, KICTOYHBIA COK.
DKOJIOTHYECKHE TPOOJIEeMBbl BOJBI. JIEKTPOMPOBOJAHOCTh KaK CBOMCTBO pAacTBOPOB AJIEKTPOJIMTOB (TMpaBuia
0€30I1aCHOCTH C 3JICKTPOIIPHUOOpamMu).

IIpaxmuueckas uacme.
OmnpeneneHre ¢ TOMOMIBIO 3JIEKTPONPOBOJAHOCTH PACTBOPOB: B KAaKOM XHUMHYECKOM CTaKaHe HaXOAHUTCS
JTUCTWIUTMpOBaHHasi Bojda. JlaHbl Tpu pacTBOpa: pacTBOP MOBAPEHHOM COJIM, PACTBOpP caxapa, JUCTUUIMPOBAHHAsS

Bojia. OpopmiieHne paboThI.

Ha3zpanue pacTBOpa Yto Ha6n}onaeM (3aropaeTc;1 JaMIIO4YKa

WJIU HET)

Kak pacno3HaTe: B KakOM CTakaHe — IUCTWUIMPOBAHHAs BOJA M pacTBOp caxapa. JlOJDKHBI MPEUIOKUTH ABa
croco0a: opraHoJIeNTUYECKUN U BbIIIApUBaHUE.
[IpoekT «M3roToBaeHne caMoIeaIbHOT0 Iprdopa Il UCCIIEI0BaHUS AIEKTPONPOBOAHOCTH PACTBOPOBY
3.7 Maccosasa 0013 pacmeopeHno20 éeuiecmea, uiu NPOYEHMHAA KOHYEHMPAUUA 6euiecmed 6 pacmeope.
B3gemmBanue. PaznoBeckl. HaBecka. Mepnas nocyzaa (MepHbIE CTaKaHbl, KOJIObI, TUIUHAPHI).
IIpaxmuueckas yacmo.
[IpuroroBieHue pacTBOPOB ITOBAPEHHOM COJIM 3aJaHHOW KOHLICHTPALIUH.
[IpuroroBieHue MIMITY4YEero HAMUTKA M3 MUIIEBOM COABI, JIUMOHHOM KHUCIOTHI, caxapa U acKOPOMHOBON KHCIOTHI:

KaXJaasd TIpyIIa OonpeacisiCt KOJUYCCTBO BCHICCTB Ha CBOC YCMOTPCHHUC. CpaBHeHI/Ie n O6CY)KI[€HI/IG
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NPUTOTOBJICHHBIX HAMMTKOB C T.3p. BKyca, (hukcanuu HaOmomaeMbix 3QGEeKToB, pacueToB WJIM BBIMOJIHEHUS «HA
IJ1a30K», SKCHEPUMEHTAIbHON KYJIbTYPBI.

3.8 Hacviuwiennvle u nepecovlujeHHble pacmeopbol.
Memoouka evipawjusanus kpucmannog. Monokpuctail. Kpucrammmueckue Apy3bl. YTo Takoe «3aTpaBKay.
JleMOHCTpanus MepeCHIIEHHOI0 PacTBOpa aleraTa HaTpHsl.
IIpakmuueckas uacme.
[IpuroToBieHUE HACHIIICHHBIX M TEPECHINIEHHBIX PAcTBOPOB. [IpUTOTOBJIIEHME BOJHBIX PACTBOPOB MEIHOTO
KyIopoca, XJIOpHJa HaTpHs, caxapo3bl IJs BbhIPAIMBAHUS KPUCTAUIOB. BhIpalnBaHue KPUCTAUIOB M3 pacTBOpa
KAMEHHOM COJIM U MOAUPOBAHHOM COJIM: €CTh JIK pa3HuIla. [louemy 1uisl BbIpalllMBaHUs KPUCTAJIOB KAMEHHAs COJb
nydiie, 4eM noaupoBaHHas. [loaydeHne OKpallleHHbIX KPUCTAUIOB COJIM C UCIIOIb30BAaHUEM THUIIEBBIX KpacUTENCH.
BripairBanue KpUCTaJINIOB METHOTO KyIOpOCa U3 BOAHO-CIIUPTOBBIX PACTBOPOB.

4. 3nakoMuMCcsl ¢ MUPOM HAHOYACTHIL

4.1 Mooenuposanue. Monenu B ecTeCTBO3HAHUU (TJIOOYC, KapThl, (PU3MUYECKHUE MOACIU, OUOJIOTHYECKUE MYJISIKH,
KPUCTAJUNIMYECKHUE PEIIETKH). MOoJIeIn aTOMOB U MOJIEKYJT B XUIMUHU.
IIpakmuueckas uacme.
N3roToBnenne Mojenei MOJIEKyI U3 MOJPYUYHBIX cpeacTB. PaboTa BooOpakeHwus.

4.2 Cmpoenue eeuwecmea. Pazmepol uacmuy. Hanouacmuuypt.
IIpoexmuas 3a0aua Ne 1. Kak y3HaTh IpUMEpPHbIE pa3MeEPbl BATAMUHHOTO Jpaxe «YHIEBUT», «PeBUTY, yIIaKOBKU

KOTOPBIX PACIIOJOKCHBI ¥ BAC HAa CTOJIaX, HC OTKPbIBAA OaHOUEK.
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llpoexmnas 3a0aua Ne 2. 'Y Bac Ha cToyIax HaXOASITCS MEPHBIA IUIMHIP, KOJIOA C BOJIOM, BEChI PHIYAXKHOTO THIIA C
HaOopoMm pa3HOBecoB. IlpennoxkuTe cHnocoObl OMNpenesieHus Pa3MEepOB MOJEKYJT BOAbI (MPAKTUYECKUN U
TEOPETUUCCKHUI).

Bonpoc: OtHOCHUTCS 11 MOJIEKYJ1a BOJibl K HaHouactuiiam? [louemy BUpYChl Ha3bIBalOT HAHOPOOOTAMHU?

4.3 Konnouonwvie cucmemvl: nouea, 2iuHa, HPUpooOHvle 600bl, 6030yX OblM, MUHEPANbl, XJ1ed, MOJIOKO, MAcno,
Kpoey...Konnouonsie u ucmunnwle pacmeopsl. Onrnyeckue cBoiicta: «d3pdext Tunaansy, «IBICHUE UCKPSIIIUXCS
cioeBy». KosuiouiHble YacTUIlbl U UX pa3Mephl. Jxcnepumenmanvuasn 3aoadya Ne I. Ha ctonax: jmazepHasl ykaska H
Ja3epHbIN POHAPUK C KPACHBIM JIy4OM, JBa XMMHUYECKUX CTaKaHa: B OJIHOM 3aBapCHHBIN MAKETUK Yas, B JPYroM —
yuctas Boja. [Ipomyctute syd nazepHoro doHapuka udepe3 CTakaHbl. B Kakom cTakaHe, MO-BallleMy MHEHHUIO,
HAaXOJUTCS KoJutonaHas cucrema? Ha yeM OCHOBBIBAETCS Ballle MPEAOTI0KEHNE?

Oxrcnepumenmanvras 3adava Ne 2. Bam Bbimansl pactBopbl arerata cBunia Pb(CH3;COQO), u moauna xamus Ki,
HITaTUB C MpPOOMpKaMH, CHOUPTOBAs TOpenka, MpoOupkojepkarenb. B mpobupky Haneite 2 mu pactBopa Ki
(BicoTOM 2 cMm) m 3arem mpuieiite 2 mu pactBopa Pb(CH3;COO), . O6pasyercs »xenthlii ocamok. Harpeiite
IpOOUPKY /10 PaCTBOPEHHUS OCaJKa. 3aTEM OXJIAJAUTE MPOOUPKY OKOJO 2-3 MUH U TOMEIIAEM B COCYJ C XOJIOJIHOM
neasHoU Bojoil. Uto HabmogaeTe? YTo MpOUCXOIUT NPU BCTPSIXUBAHUU MPOOUPKU?

Wtak, BBl TONBKO YTO OOHAPYKWIW PA3IMYME MEXITy UCTUHHBIMH PAacTBOpPaMHU M KOJUIOMAHBIMH pacTBopamu. B
MOCJICIHUX BBl HAOMIOAQIM TpOosBICHUE onTHUecKux 3dektoB: «dadgdext Tungans» (3kci. 3aa. Nel) u «sBiaeHue
UCKPSIIIUXCS CI0eB» (AKCI. 3a1.Ne2).

Bomnpoc: Kak noka3arh, 4T0 MBUIBHBIA pacTBOp sIBJseTCS KosutouiHOUM cuctemoit? (Ilo paccessHuio cBeTa B pacTBOpe

-konyc Tunmans).
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UTO mpoMCXOJIUT €ClIh B MBUIbHBIA pacTBOp /100aBUTH moBapeHHYyI0 coiib? (IIpo3paunsblil mpexae pacTBop pe3ko
MYTHEET, 00pa3y0TCsl KPYIHBIE XJIOMbSI ). 3HAKOMCTBO C SIBIICHUSIMU KOATYJISIIUU U BHICAIMBAHUS.
IIpoexmuas 3a0aua Ne [.]IBa yuyeHUKa MPUTOTOBUIIM CMECh U3 PACTUTEIILHOTO Maciia U BOJbL: 100aBUB MOJIOBUHY
yaiiHoM nokku macia B 200 M Boabsl. OuH U3 HUX YTBEPXKIAET, YTO MOJYUYEHHAS] CMECh SIBIISIETCSI KOJUIOUIHBIM
pacTtBopoM, a Jipyroi 3To orpuniaet. Kro npas? CBoil 0TBET WUTIOCTPUPYHUTE CHUMKAMU Ha MOOWJILHOM TelieoHeE.
(ITpaBel 06a yuenuka. Bce 3aBUCHUT OT OCOOEHHOCTEM MPUTOTOBJIEHUS cMecH. Eciu mpocTo pasmeniath Macio B
BOJIe, TO KoHyc Tunnans He HaOmomaeTcs. Eciu ske akTMBHO B30alIThIBAaTh CMECh B TEUCHHE HEKOTOPOI'O0 BPEMEHH,
TO CMECh MYTHEET M B TAaKOM pACTBOPE XOpPOUIO BHUJAEH KOHYC PACCEIHHOTO CBETa, TO €CTh MOSBIAIOTCA
MEJIKOAUCTIEPCHBIC YaCTUIIBI KaleJeK Macia).
BriBoa: KOJIOMIHBIE PACTBOPHI MOXKHO OOHApPYXHUTh IO ONTHYECKOMY TecTy «3ddekt TuHmans», KOTOpbIi
0OHapyKUBAETCS, €CIIM KOJUIOUHBIE YACTHUIIbI HE MPEBHINIAIOT AUANa30H HAHOPA3MEPOB.

4.4 Memoowl u cpeocmea IMRUPUYECKO20 UCCTICO008AHUAL.
Ha npenpiaymux 3aHsaTuAX Bbl BBINOTHSAIM SKCHEPUMEHTAJIbHBIE U MPOEKTHBIEC 3amaun. Kak Bbl nymMaere, Kakue
METO/bI HCCJIEIOBAHUS BBl UCIIOJIb30BaAIH?
1. Habmonenue. 2. DxkcnepumeHT. 3. M3mepenue. 4. CpaBHeHMe
Bcnomuute 3amaHus, MpOCMOTPUTE CBOM 3alKMCU UM MPOKOMMEHTHUPYWTE MX C TOUYKU 3PEHHSI HCIOJIb30BaHHBIX
METOI0B uccea0oBaHus. YeM BbI MOJIB30BAIUCH, YTOOBI PEIIMTh MMOCTABJICHHYIO TIepe]l BaMu IIpolJieMy.
llpoexmnas 3adaua Ne [. Haiigute, yeMy paBHa IUIOTHOCTh aJIOMHUHUEBOM (OJBIM M METHON WM CTaJbHOU

0OJIBaHKHM HEMPABWIBHON (DOPMBI, KOTOPHIE JIEKAT HA Bamux croiax. MaeT oocyxaenue.
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JIOJKHBI IPEJIOKUTH TUIAH PELISHUS ATOW 3a/1a4u, ONPEAEIUTh KaKue He0OXO UMbl U3MEPUTENIbHbIE IPUOOPHI IS
pEILICHUS 3TOU 3aJa4Hu.
CpaBHHTH HAWJIEHHOE 3HaYEHUE TUIOTHOCTH AIFOMUHUSA, MEAY WM CTAIM CO CIPABOYHOU BEJIMYNHOM.

4.5 Kax cmenenv uzmenvyeHHOCHMU 61UAeM HA 00WYI0 naowads conpukacarwujuxca yacmuy. OO6beMHbIE B3PBIBBI
HAa MYKOMOJBHOM 3aBOJie, APEBECHO-CTPYKEYHOM MpeanpusTuu. llouemy Henb3s HCMONb30BaTh OCH3UH IS
PO3XKUIa IpoB. BCHOMHUTE «UYTO TaKO€ IIOIIA/bY, «EAUHULIBI U3MEPEHUS TUIOLIAIM.
llpoexmnas 3aoaua Ne 1. Y Bac Ha cronax HaxoAsTcsa JuOO0 KyOuk PyOuka, nubo MajeHbKas ylmakoBKa caxapa-
padunazna. Haiiaure muomanp neiaoro Kyouka u o0ILyo Iiouanb 9 MajiblX KyOHMKOB, U3 KOTOPBIX COCTOUT OOJIBILION
KyOMK; WJIM LIeJIOW yHNaKOBKU caxapa M OOLIyI0 IUIOIIaJb BCEX KYyCOUYKOB caxapa B ymnakoBke. CpaBHUTE 3HAUYEHUS
TJIOIIAIM 1eJI0M (PUryphl 1 CyMMapHOU Tuionaau ee yacteii? Kakyro 3aKOHOMEpPHOCTb MBI MOKEM HAOII01aTh?

4.6 Hanooo6vekmul u 00ycno61eHHOCHb UX YHUKATbHBLIX CEOUCME PE3KUM YeeaudeHuem Na0uiadu noeepxXHocmu
yacmuy: HAHOYACTUIIBI, HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPUKH, JICHIPUMEPHI, LEOJIHTHI,
KBaHTOBBIE TOUKHU.

Ilpoexmnas 3a0aua Ne 2. Yxo nocst umeet niuHy 12-13 mwm, a yactuma maraerutra Fe304 — 20 aM. YBenuubTe UX B
1 mummmapn pa3. C kakuMu OObEKTaMU BbI Tenepb Oynere ux cpaBHuUBaTh? Kakue ¢uznueckue BEIMYMHBI
W3MEHSIOTCS IPU U3MEHEHHUH JIMHEWHBIX pa3MepoB?

lIpoexmnas 3a0aua Ne 3. Cxonbko nucToB Oymaru A4 BoiineT B ctakad oobemoMm 100 mi?

Kaxxnoit rpynne Bblianbl TUCThI Oymaru A4 u xumudeckue crakanbl oobemom 100 M. Kaxknas rpyrina umeTr oTBeT
Ha 3TOT BOIIPOC.

HpezmaraeM IIOMOIIb: COMHHUTC JIMCTHI B KOMOK. CKOJIbKO KOMKOB 6YMaFI/I BOIIIJIO B OAHH CTakaH?
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Haiinute mnomane otaenbHOro aucta A4 v miomniaib NOBEPXHOCTH XMMHUYECKOTO cTakaHa. Halaute cymmapHyro
IJIOMIAh KOMKOB OyMaru, HaXOoIAIIUXCs B CTaKaHe?

JlenaroT BBIBOJI: OHA OKa3aJlaCh 3HAUYMUTEIHHO OO0JIBIIIE MJIOMIAIU TOBEPXHOCTH CTaKaHA.

Kakum 00pazoM MBI yBETWYIWIM CyMMapHYIO IUIOIIAb MOBEPXHOCTH Oymaru? (YMeEHbIIEHHEM OOBbeMa OJTHOTO
JIMCTA)

4.7 Hanoob6vekmut u 00ycno6i1eHHOCMb UX YHUKATbHBIX CEOUICME PE3KUM yeeaudeHuem niaouaou noeepxHocmu
yacmuy: HAHOYACTUIIBI, HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOMIAPUKH, JIEHAPUMEPHI, IICOJUTHI,
KBaHTOBBIE TOYKH.

IIpoexmuas 3a0aua Ne 4. Haiinute miomajib CBOe YepenHoOl KOPOOKU U CPaBHUTE €€ C IUIONIAbI0 TOBEPXHOCTHU
OOJIBIINX MOJYIIAPHI U YePEenHOi KopoOkH, eciu S(kopa 6.11.) = 2500 cm? . S(u.x)=4nr?/2, rue r=C/2x.

OObsicHeHuEe: OOMBIIAs TUIONIAAb OOJBIINUX MOMYIIApUNA OOBICHIETCS HATMYUEM MHOTOYUCIICHHBIX CKJIAJIOK.
Oxcnepumenmanviasn 3aoaua. Ha cromax HaxomsATCs — CTalibHAs KHOTKA, JKEJIE3HBIH TBO3Mb, KyCOYEK MEIHOM
MIPOBOJIOKH, MEHAsI CKpeIKa, IpaHyJsIbl aTIOMUHUS U IIUHKA, IITAaTUB C IPOOUpPKaMu, coJisHas kuciorta. [lomecture
MPEIJIOKEHHBIE TeJIa Ha JHO MPOOUPOK U J00aBBTE 3aT€M COJIIHYIO KHCIIOTY (BBICOTa CTOJ0A KUIKOCTH TIPUMEPHO
1,5¢cm).

OnumuTe, 4TO BbI HAOMIOAAeTe B KAXKI0W U3 IPOOHPOK.

3HAKOMCTBO C QJICKTPOXUMHUUCCKUM PAI0OM HaHpH)KCHI/Iﬁ MCTAJIJIOB.

Hassanue oO0nexta | HasBanue Yrto gadmogaeMm | Jlesee ninu

mMETallia, H3 IIpaBcC
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KOTOpPOIo OTHOCHUTCIILHO

cleliaH 00BEKT H, B 21/xum

panxy

BriBOA: ¢ KUCITOTOM B3aUMOAEHCTBYIOT METAIUIBL: ..........
C KUCJIOTOM HE B3aUMOJECHUCTBYIOT METAILIBL: ........
- 3aganue no yueOHuky M.A. AXmMeToBa: 03HAKOMbTECh C TEKCTOM Ha . 13.
- C KakuM BbI CTOJIKHYJIUCh TpOTUBOpeurieM? Menpb u cepedpo B HAHOCOCTOSIHUSIX CITIOCOOHBI B3aUMOJICHCTBOBATH C
KUCJIOTaMH. YBEIMYEHUE IUIOMIAIA MMOBEPXHOCTH PEATHPYIOIIMX YaCTHUIl BIUAET HE TOJIBKO HAa CKOPOCTh PEAKIIUU
(0OBEMHBIE B3pBIBBI), HO U HA XapaKTep XUMUYECKUX CBOMCTB.
IIpoekT «B nouckax KOJUIOUAHBIX PACTBOPOB»
5. XuMus Ha cTpaxKe 310pPOBbSI.

5.1 Hoo. Boszonka iiooa. Hoo uz anmexu.
IIpakmuuecxas uacmo.
N3roroBneHne Moiesid MOJIEKYJIbI o/ia. DieKTpoHHas, Tpaduyeckas ¢popmyiia iojaa
[Ipoekt «OOHapy)eHue KpaxMalia B IPOyKTaxX MUTAHUS.

5.2 «Mapzanyoska». Ilepmanzanam kanus. Maprasen 1 €ro CTENIEHU OKUCIICHUS
lIpakmuueckas uacme.
OmnpeneneHne MaccoBOM JI0IM KUCIIOPO/Ia B MOJIEKYJIE IEpMaHTraHaTa KaJlusl.

PacyeTr 0THOCHUTENIBHOM TIJIOTHOCTH KHCIOPOAA IO BO3AYXY.
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COopka npudopa J1si NOTyUYEeHUsI KUCIOPO/ia METOJ0OM BBITECHEHHUS BO3/IyXa.
OKcnepuMeHT: cOopka mpubdopa s pa3ioKeHus nepMaHraHaTa kanus. KauecTBeHHas peakuys Ha KUCIOPOJ.
[{BeTHBIE peakuy ¢ IEpMaHraHaTOM Kaius (Hamp., IepMaHTraHaT Kaius U CyJab(UT HATPHs, JIp.)
5.3 Ilepekucs 6ooopooa. Ceolicmea u npumeHenue nepokcuoa 6000pooa. CteneHb OKUCICHUS KHCIOPOa B MOJICKYJIC
MEPOKCHUIa BOJIOPOA.
Peaknus pa3noxeHus nepokcuaa Bogopoaa. Kak mpoBectu sKCIIepuMEHT.
Karanuzaropsl. Oxcun mapranua (1V), depMeHT katanaza — KaTaau3aTopbl PEaKIUU Pa3JIOKEHUS.
Ilpaxmuueckas yacmeo.
Oxcun Maprania (1V): Hanucats GopMyiTy BeliecTBa U ONPEIECTUTh CTEIIEHb OKUCIICHUS.
Tpu npoOUpPKH, B KXKI0H HAXOIUTCA HECKOJIBKO MIJI allTEYHOM NEpEKUcH Bogopoaa. Bo BTopyro u TpeThio NpoOUpKH
MOMECTUTE COOTBETCTBEHHO Okcul Maprania (1V) (Ha KoHYuKe mmaTess) ¥ CBeXEHATEPThIN KapTodernb (Ha KOHIHKE

IITIATEN).

Howmep npobupku | Uto nodaBuiu UYro Habnrogaem

Hamncate ypaBHEHHE peaKIuu ¢ 0003HAYCHUSMU yCIIOBUN €€ TPOTECKaHUS.
[Tpoucxomut i peakuusi B niepBoit npodbupke? [Ipemyioxure nmpubop A MOTydeHHUs] BOAOPOAA MPHU PaA3IOKCHUH
NepOKCHa BOJOPOIA.

9.4 Auemuncanuyunoeana kucioma. Ackopounoeasa kucioma. KucnotHocth cpenbl. pH — uHIuUKaTOpbl CBOMMU

PYKaMH.
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HpakmuquKaﬂ yacmeo.

Onucanve Gu3nyecknx CBOWCTB. [IpuroToBICHHE PacTBOPOB

AIETUJICATAIIMIIOBON U aCKOPOMHOBOW KHCIIOT.

JeiicTBrue nuaukatopoB ((penondranenHa, 1akMyca 1 METUIIOPAHkKA) Ha KX PACTBOPHI.

WHUKATOPbI AlleTUIICATUITIIOBAS AcKopOMHOBasi KUCIIOTa
KHCJIOTa

®denondranent

Jlakmyc

METHIIOPAHK

[IpuroroBienue oTBapa KpacHou kamyctbl. HabGmoieHne n3aMeHeHus 1BeTa 0TBapa B pa3HBIX pacTBopax (yKCycHas,

JJMMOHHaAaA, aCKOp6I/IHOBaﬂ KHCJIOTBI, IMOBApCHHAA COJIb, I'a3MPOBAHHAA BOJA, H&Hl&TBIpHBIﬁ CIIMPT, IIHUIICBAasA COAA,

pacTBOP MbLJIa U CTUPATILHOTO TOPOIIIKA).

B3aumopeiicTBue ackopOMHOBOM KUCIOTHI ¢ HomoM. Bompoc: 1j1st Kakux 1iesiell MOXHO MCIOJIb30BaTh ATy PEaKIUi0?

(n11 oOHApY)KEHUSI ACKOPOUHOBOM KUCIOTHI B MPOAYKTaX MUTAHUS).

1 pearent 2 peareHr Yro mwnHabmomaeM TIpU UX
aCKOpOMHOBasI Hox B3aUMOJICUCTBUH

KHCJIOTa

dusnyeckue du3nyeckue

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

5.5 «3enenka» unu opuniuanmoswiil 3enenslii. L{per noponkooOpazHoro OpHILIMAHTOBOTO 3ejeHoro. [IpakTuueckoe

3HAYCHUC U ITOJTYHYCHHUC.

24



lIpaxmuueckas yacmeo.
duznyueckre CBOMCTBA OPUIIMAHTOBOTO 3€JICHOTO
Kak nokazaTh MOMJIMHHOCTH OpWJUIMAHTOBOTO 3eiieHoro. I[IpoBeneHue mociaeAoBaTeNbHBIX pPEAKIUid B OJHON
poOUpKe ¢ OPUIIMAHTOBBIM 3€JIEHBIM: BHa4ajle B MPOOUPKY AOOABUTHh KOHIIEHTPUPOBAHHOU COJSHOM KUCIOTHI, a
3areMm pactBopa menoun NaOH. Odopmienue paboTel MO CBOEMY YCMOTPCHHIO. 3aTeM OOCYIUTh: Kak
3a(pUKCUPOBAIM PE3YJIbTATHI SKCIIEPUMEHTA (M3MEHEHUE 1IBETA, BBINAIEHUE 0CAIKA).
[TpoekT « MOXHO JI UCTI0JIB30BAaTh OPUJUIMAHTOBBIN 3€JICHBIN KaK WHIUKATOP KUCIOTHOCTH CPEIIbI»

5.6 «Muino uydecnoe»: X0351ICTBEHHOE U TyaJIE€THOE, XKUAKOE U TBEPJIOE.
lIpakmuueckas yacmeo.
JleiicTBUE MaKMyca Ha pacTBOP MbLIa, paCTBOP CTHPAIBLHOTO TOPOIIIKA
(oka3aTenbCTBO LIEJIOYHOIO XapakTepa MOIOLIMX CPEeACTB). M3ydeHHE STHKETOK TBEPAOTO M KHUAKOIO MbLIa
(pa3nuuue B XMMUYECKOM COCTaBe). PacTBopeHue Mblila B dKECTKOM U IUCTUIUIMPOBaHHOM Boje. Dddexkt Tunpans.
[Ipoekt «Mpb1noBapeHue»

6. XuMusd mUIM

6.1 Caxap, kpaxman, yennionosa — poOcmeeHHUKU 27IHOKO3bl.
Uro Takoe auaber. [ mukeMudeckuii MHAEKC MPOIYKTOB MATAHUA.  XUMHYECKHUE TIOJICTACTUTENIN U UX KOBAPCTBO.
lIpakmuueckas yacmeo.
Omnpenenenre NPoyKTOB C BBICOKUM TIIMKEMUYECKUM UHAEKCOM (paboTa ¢ Tabiuiiei).
OnpenernsieM MOACIACTUTENN: acapTam, copour .... (Pabora ¢ aTukeTkamu.

OnpIT: B3aUMOJICHCTBUE TIIFOKO3BI ¢ TuapokcuioM Menu (1), cBexenpuroToBIeHHBIM.
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HCCHCI{OB&HHG HU3MCHCHUA COACPIKAHUA TIJIOKO3bI B KpPOBH IIOCIIC

ynotpebnerus dactdyaa: KHPUEIIKOB,YUIICOB, CIAJAKUX Ta3UPOBAHHBIX HAITUTKOB.

C6aHaHCI/IpOBaHHOFO 066,2[3 H IIOCJIC

6.2 Antomunuir: eenuxuit u yycacuwviit. Ilouemy He cleayeT TOJIB30BAaThCS aTlOMHHUEBOU mocynoi? CorepHuK

kasblus. Ocreonopo3. MeTamibl KOHCEpBHOM OaHKH.

IIpaxmuueckas paboma.

CBoiicTBa aJIIOMUHHMS M 00JaCTH IMPUMCHCHHA AJIIOMHHHA Ha OCHOBAHHH C€TO CBOMCTB (HOBTOpeHI/IG). CocTaBuTh

Ta0NUILy, KJIaCTEP WA CXEMY.

HpOBGIIeHI/IG XUMHUYCCKHUX peaKuHﬁ, XapaKTCPU3IYIOIIHUX aM(l)OTepHBIG CBOMCTBA COGI[I/IHCHI/Iﬁ AJIIOMHWHU.

OmnpiT 1. ATFOMUHUHN U COJISIHAsA KUCIOTA.
OmneiT 2. X51opu arOMAHNS U TUAPOKCU HATPHS
Omnpit 3. ['uapokcua ATFOMUHUS M COJISTHAsT KUCJIOTa

Omnpbit 4. ['mapokcua ATFOMUHUS U TUAPOKCUJT HATPUS

Hassanue onbiTa | Uto HaOIIO1aEM

YpaBHEHUE XUMUYECKOW peakIuu

BuiBOg: ...........

HpOCKT «Ee BeanuecTBO — KOHCCpBHAasA OaHka: IKCIICPUMCHTAJILHOC OIIPCACICHUEC MCTAJIJIOBY.

6.3 Ykcycnasa kucnoma. CTonoBbelil YKCyC, YKCYCHasI DCCEHITHS, Je/IsiHAs YKCYCHAsl KUCIO0Ta: B ueM pa3Huiia. CBoicTBa

YKCYCHOM KHUCJIOTHI U €€ TTpUMeHeEHNE. DUBUO0JIOTUUECKOE BO3EUCTBUE KUCIIOTHI.

IIpakmuueckas paboma.

CocTaBieHre TOHATUHHOM CXEMBI: «UTO s 3HAI0 00 YKCYCHOM KHCIIOTE»

(MHIUBUIYATBHO, TUOO B TPYIIIE).
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Pacuer koHUEHTpaIK KUCIOTHI MU €€ pa30aBIeCHUN.

KucnorHocts pacTBOpOB NMUILIEBOM COBI U YKCYCHOW KUCIOTBHI.

[Namenure nuieBor CoAbl YKCYCHOM KUCJIOTOM: MPU3HAKA XUMHUYECKON

peakuuu (BbIIEICHUE Ta3a, PE3KOE yYBEIMYEHHE 00beMa pEaKIIMOHHOM cMech). [1oBTOpUTH peakuio raneHust Coabl
C HCMOJBb30BAaHMEM WHIMKATOpa (Hamp., OTBapa KPAacHOKOYAHHOW KamycThl). [l yero HeoOXOoaumo ObLIO
NPUMEHEHUE UHAUKATOpa?

OOpaTtuTh BHUMAHUE, YTO BBIJICJICHUE T'a3a YaCTO COMPOBOXKIAETCS

yBeJIMUYEHUEM 00beMa peaklIMOHHOM cMecH. Kakue Mepbl Ipe1oCTOPOAKHOCTH

HY>KHO COOJIIOJIaTh NP MPOBEICHUN TAKUX PEAKITUN?

6.4 «Conenas mawa oncu3nwvy (IOBapeHHAs COJNb, IOTAIl, T[JIyTamar HaTPHUA....... riayoepoBa COJIb, MEIHBIN

KyIopoc...... )

[Tumesas coma, nuThEBask Co/a, KaJbLIMHUPOBAHHASA COJA, KAYCTUYECKAsk COAA: OJIMHAKOBBIE WJIM PA3HbBIC BEIIECTBA.
KauecTBeHHbBIE peaklMu B XUMUHU.

IIpakmuueckas paboma

OnpenenuTh: Kakoe W3 BelleCTB (MUIIEeBask COja, KayCTUuecKas coja, KaJblIMHUPOBAHHAS COJIa) SIBJISIFOTCS COJISIMU
YTOJIbHOM KUCIIOTHI.

Omnpbit 1. [lelicTBUE MHAUKATOPAMU.

OmneiT 2. [lelicTBUE HA PACTBOPHI MUIIEBOM M KAYCTHUECKOM COMIbI YKCYCHOW KUCIIOTBI

HasBaunwue omnkiTa Yro HAOIIOJaEM BriBon
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BeBOZ: ..........

[IpoBeeHHE OMBITOB MOATBEPXKIACT, YTO IMHUIIEBAs COja, KaJIbIIMHUPOBAHHAS COJAa — 3TO COJIM CIab0H yronbHOU
KHCJIOTBI, & KayCTHYECKasl COia — PACTBOPUMOE OCHOBAHHE.

OOCcynuTh, KaK T0Ka3aTh OMBITHBIM IIYTEM, YTO MHUIIEBAS COA SBJISETCS KUCION COBIO.

6.5 Bpeo numpamos: mugh unu npaeoa. Ilonp3a HUTPATOB: BaKHEUIIME MUHEpaJIbHbIC YAOOpPEHUsS] KaK MCTOYHHUK
azota. Kpyrosopot azora. [louemy BeHeprHa MyXOJOBKa MOEAACT HACEKOMBIX (TaK OHA BOCIOJHSET HEIOCTAaTOK
a3oTa B OOJIOTUCTHIX MecTax). HuTpatel B KauecTBE MUIIEBLIX KOHCEPBAHTOB. Kakue mpeBpaiieHus MpOUCXOIT C
HUTpaTaMH B OpraHu3Me 4eIoBeKa. A30T U €TI0 CTCIICHH OKUCIICHUS.

IIpakmuueckas wacmo.
Ompenenenre MacCOBOM JIOJM a30Ta B KAJIMHHOM, HATPUEBOW M aMMOHUIHOM cenuTpe. BbIBoa: kKakoe u3 HUX Oosee
IIEHHOE a30THOE yI00peHHE.
[IpoekT «BnusiHue a30THBIX YIOOPEHUI HA POCT CaXEHUEB (Pacoamy.
7. PaGora Haj npoexkTamMu — S 4

6. Dman evibopa membl, NOCMAHOBKU Yeau, 3a0ay UCCIe008AHUSL .

7. Dman 8v108uUdMNCEHUsL 2UNOME3bl.

8. DOman nnanuposanus nymu 0ocmudiceHus yeael UCCie008amelbCKux (NpoeKmuulx) pabom u 6b100pa HeobXxo0UMOoz20o
UHCIMPYMEHMAapUsl.

9. Oman nposedenus yuebHoco uccinedo8arus (NPoekKmHou padomvl) ¢ NPOMENCYMOUHLIM — KOHMPOAEM 3d XOOOM

8bINOJHEHUSL U KOPPEKYUel pe3)ibmamos.
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10.9man ogopmnenus, npedcmasnenus (3awumeol) npooyKma npoeKmuou pabomaoi

Chnucok HCHOJIb3YEMbIX HCTOYHHUKOB

CnucoK OCHOBHOM JIMTEpaTypbl:
1. Xummnueckas >anuknonequs. T 1. M., 1988 r.

2.Kyxymkun FO.H. «Xumus Bokpyr Hac», M. Beicmias mikona, 2018 r..

3. B.M. Ky3nenoB «Xumusi Ha IOpOT€ HOBOTO ThICSUENeTHs», « XuMus B mkose» Ne 1, 2017.

4. AM. KOnun u apyrue. «Xumus 1js Bacy. M. «Xumus2002.

Cnucox JUTEPATYPbI 1JIA YUYHUTEIA:

1. O.C.Tabpuensu, I'.I'. JIsicoBa «HacTonbHast KHUTa yuuTenst XuMumny. , Ipoda, 2017.

2. Anux6epona JI.}O. 3anumarensnas xumusi. Kaura ans yuammxcs, yuuteneit u poautenein. M.: ACT-ITPECC, 2017;
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K.A. MakapoB «Xumus u 310poBbe». M. «IIpocBemienue».2005.
. FO.H. KopoTsimeBa « XuMHUYECKHE CATTIOHBI KpacoThD». « XUMHS B 1mKoyie». Ne 1.2005 r.

3
4
5. Ckypuxun U.M., HeuaeB A.I1. Bce o nuie ¢ Touku 3peHust xumuka. Crpas. uznanue. M.: Beicimas mikoina, 2009
6. AxmeroB M. A., 3oposa E.}O. O0yuenune XuMuu Kak Mpoiecc pa3BUTHs

7

. TIO3HABaTENBHBIX cTpaTeruii ydammxcs [Tekcr]/ AxmeroB M. A., 3oposa E.}O.// Hayka u mkomna.- 2015.- No 2.-
C.81-87
8. Jlazapes B. C. IlpoekTHas AesATeNbHOCTh B IIKOJIC: HEUCHONb3yeMble Bo3MokHocTu |[Tekcr]/ Jlazapes B. C.

//Bomipocsl o6pazoBanus. — 2015.- Ne 3.-C. 292-307.
9. Boponmos A. [IpoekTHas 3agada [DnekTpoHHbIN pecypc] / Boponmos A. - Xypuan «Hawanenas mkoma».- 2007.- No

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

10.BBenenne B HaHOTexXHONOTHMU. XuMuUs [TekcT]/ yueOHoe mocobue misg yuanmuxcs 10 — 11 kmaccos/ mona penakiueit
AxmetoBa M.A. - CII6: oOpa3oBarenbHblid LIEHTp «YuacTtuey, OOpazoBaTenbHble nmpoekThl, 2011 — 108 c. (cepus
Hanomikona)

11.T"'a6puensa O.C., Octpoymos W.I'. IIponeaeBtudeckuit kypc «Crapt B xumuto»/ ['abpuensa O.C.- Kypnan «Xumus
B mikosien.- 2005.- Ne 8.- C. 19-26

12.T'ony6 I'.B., Ilepensiruna E.A., UypakoBa O.B. OCHOBBI NMPOEKTHOUN AESITEIHHOCTH IIKOJBHHUKA: METOJAMYECKOE
nocoOue Mo MpernoiaBaHuIo0 Kypca (C UCIoIb30BaHueM TeTpaaei Ha reuaTtHoi ocHoBe)/ [lon penakiueit npodeccopa
E.f.Korana. - Camapa: M3natensctBo «Y4eOHas nureparypay, U3garensckuit nom «denopos». 2006. — 224 c.

Cnmcok gurepatypsl s 00y4aromIuxcs:

1. B.A. BoiitoBuu «Xumus B ObITy». M. «3nanue». 2000.
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http://nsc.1september.ru/article.php?id=200700608

«OHIMKJIONEUYECKUI clIoBaph 10HOTO XxuMuKa» M. «Ilemarorukay, 2002.

«Opymuty, Xumust — M. OO0 «T]] «13paTtensctBo Mup kaurm»», 2018.

2
3
4. AmukGeposa JI.IO. 3anumarenbHas xumus. Kaura nis ygammxces, yuutesned u poaureneit. M.: ACT-TIPECC, 2017;
5

Mup xumun. 3anumarenbHblie pacckassl 0 Xumud. Coct. FO.M.Cmupnos. CII6.: «MuM-Oxkcnpecey, 1995.

KputepuaabHasi Ta0/1MIa OLEHKH MPoeKTa’

Ipuioxenue Nel

Kpurepuii ba3zoBriit ypoBeHb IloBbIILIEHHBIH YPOBEHB
1 6ann 2 Ganna 3 Gamna 4 Ganna 5 6amwioB 6 6amuioB 7 6amioB 8 6amioB
@ = YueHuk YyeHuk Vuenuk onucan | YUeHHK Yuennk Vuenuk VYuennk YueHnnk
MOATBEP AU 00BsACHUT CUTYAaLUIO U obocHOoBaN npoaHaiu3upo | HasBal chopmyarpoBa | ykasan
= TIOHUMAaHHE [PUYHUHBIL, 10 yKa3aJl CBOH UJIEANbHY IO Bas cutyaiuro | HEKOTOPBIC 7 npoGyieMy Ha | HEKOTOphIE
E npoOIembl, KOTOPBIM OH HaMepeHHsI (>xemaemyo) 1 Ha3BaJ E}F:Lizi:;iman OCHOBE MOCJIEICTBHSA
= E c(OpMyIHPOBaH | MPUCTYIUII K CUTyaIUst IpoTHBOpEYHE | JIETAILHOTO CYIIIeCTBOBA
%: = = E HOH yuuTeneM PELICHUIO MEXITy poGIIeMsL, aHam3a HUSA
. Z g L§ é) 3 poGIIeMBl, UICATEHOR U | copMyIHpOB | CUTYyalMH u | mpobiemsl
& E E g | g ; c(OpMyITHPOBaHH peanpHOMH aHHOM ¢ NIPUBEJ aHAIN3
E g i E ;, 2 ol yuutenem cuTyanuen HIOMOMIBIO MPUYHH ee
S § e 3 z E yauTens CYILIECTBOBAHU
g = £ B | ¢ g o
S 5 B &|& =

! Jlannas cucrema ouenupanus, npunstas B8 OOIT OO0 I'BOY COIII Nel r. Hereropcka, coCTaBleHa COTIACHO METOAMYECKUM PEKOMEHIAIMAM M3 cOOpHuKa Dunimana
N.C., Tonmy6 I'.b., Ilepemsirunoii E.A. «[lopsimok ¢opmupoBanus pasznena «Cucrema OLEHKHM JOCTHIKEHHS IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS OCHOBHOM

00pa30BaTeNFHON IPOTPaMMBI OCHOBHOTO 00111ero 0oOpa3oBanus». — Camapa. 2012.
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VYuenuk Vuenuk ¢ VYuenuk VYuenuk VYueHuk VYueHuk VYueHuk Y4enuk
HOATBEP AU MOMOIIBIO chopMynrpoBas | cOPMYIHPOBA | MPEATIOKMI o0ocHOBaI MIPEJIOKUI HPEIIOKII
MOHUMaHHe YUUTeNs 3ajauy, J1 eIk TIPOEKTa | Crocod JIOCTMDKUMOCT | BO3MOJKHBIE CTpaTeTHio
LeNU U 3aj7a4 copmypoBa aJIeKBAaTHBI LIEJIM | HA OCHOBaHUU yOenuThcs B b IIeTU U CIOCOOBI JIOCTIDKEHUS

2 MPOEKTa, 3aJa4H, MPOEKTa, poOIIeMsl, JIOCTHKECHUH Ha3Ball PUCKN | PEIICHUS LeTIN Ha

= c(OpMYIIHPOBaH | COOTBETCTBYIOIIH | OIPEACICHHON chopMyIHpoBa | HENH TIpOoOIEeMBI OCHOBE

§ HBIX yUHUTEIEM € LIeJIN TIPOEKTa COBMECTHO C HHOH aHaIM3a

% YUUTEIEM COBMECTHO C JIBTEPHATHB

E)( yuuTeneM bl
[Tocne [ocne Yuenuk YyeHuk ykazan | Y4eHHK Yyenuk Yyenuk YyeHuk
3aBepIICHUS 3aBepIICHUS BBICTPOWII B BpeMS, 3a()UKCHPOBall | CIUIAHUPOBAN | TPEIIIOMKHI obocHOBal
MIPOEKTA YUEHHUK | MPOEKTa YYEHHUK XPOHOJIOTHYECK | HEOOXOoaAuMoe pe3yIbTaTh TeKyIuit neiicTBus HEo0X0/1uM
pacckasail, 4To onucan oit JUIS TEKYLIETO KOHTPOJIb C (marm) B ble JUIs
OBLIIO CHENAaHO B | MOCIEOBATENBHO | MOCTENOBATENb | BBIMOJIHEHHS KOHTPOJISI 32 y4eToM COOTBETCTBUH C | pealu3aliu
Xo/1e paboThI CTh U HOCTH chopMyIHpOBa | COOTBETCTBUE | CHELU(PUKU 3aauyamMu u MPOEKTa

o HaJl IPOEKTOM B3aUMOCBSI3b chOopMyITHpPOBaH | HHBIX M JIESITeNTBHOCTH | Ha3Ball pecypcsl

E MPEATIPUHSITHIX HBIC COBMECTHO | COBMECTHO C JiesiTeNIbHOCTH | (IIaroB) HEKOTOPbIE

8 JIeWCTBHI C yuuTeneM yauTeneM IUIaHY HEoOX0anuMBIe

E' JIeHCTBUS JIeHCTBUI pecypchl

= (1rarm) (1rarom)

=

@ [ocne Ha stamne Yyenuk VY4eHuk ykazan, | Y4eHHK VYyenuk Yyenuk YyeHuk

= 3aBepIICHHS TUTAaHUPOBAHUS JIETAJILHO KakuM o0pazoM | ormcain 000CHOBaHO chopMyIHpoBa | CIIAHMPOBA

E MPOEKTa yUYCHUK | yYCHHUK OIHCall ommcan OH IJIaHUPYET XapaKTepUCTH | Ha3Bajl 1 b

5 omnmcan MPOJYKT, XapaKTEePUCTUK | HCIIOJIb30BAThH KU MIPOAYKTA, | MOTEHIHMAJIbH | PEKOMEHIAUH | MPOJBIKCHN

3 MOJTyYCHHBIN KOTOPBII U TIPOJYKTA, MPOAYKT C y4eToM BIX o € WM yKa3al

E MPOAYKT Mperonaraet Ba)KHBIC IS €T0 3apaHee moTpeOuTeNe | WCHOIB30BAHU | TPAHHUIIBI

8 E MOy IHUTh HCTIONB30BaHUS 3aJaHHBIX it u obmacTu 10 HCIIOJIB30Ba

% 2 KpUTEPHEB HCTIONB30BaH | MOIyYCHHOTO HUS

% % OIIEHKHU Us MPOAYKTa | MPOAYKTa MPOAYKTa

é % IIPOAYKTa JIPYTHUMHU

=
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Pa6ota ¢ uadopmarueit

VYuenuk Vuenuk VYuenuk VdeHuk ykaszan, | YdeHuk VYueHuk VY4enuk npu Y4enuk
YKa3blBa€T  Ha | yKa3bIBaeT Ha BBIJEIWII U3 Kakas €caMOCTOsATENb | opraHu3oBan | IVTAHHPOBAHMM | caMOCTOSATEN
OTCYTCTBUE OTCYTCTBUE 0003HaueHHBIX | WH(OpManus Mo | HO Ha3Bal MIOUCK paboTsr BHO U
nndopmanuu, KOHKpPETHOH y4uTeIeM TOMY WJIH BUIBI nHdopmanuu Ezlfllgg?i o apryMeHTHp
BO BpeMs | HHpOpPMAIUH BO BOIPOCOB IS HHOMY HCTOYHHUKOB, B KOT OprM’ OBaHO
BBINOJIHEHHS BpeMs U3y4YeHMs, Te, BOIIPOCY, U3 KOTOPBIX COOTBETCTBHH | e0GXOMIMO MPUHSIT
TOTO JEHUCTBHSA, | OOCYXKICHHS C nHpopmanuen MOCTaBJIIEHHOMY | OH IUIAHUPYET | C IUIAHOM HOYYHTh peleHue o

= U1 KOTOPOro | PYKOBOIUTEIEM 0 KOTOPBIM HE | YYHUTENEM WU MOJyYHUTh pabot o CBEJICHUS U3 3aBEPLICHUM

CE 3Ta o01mrero miaHa obmamaer. CaMOCTOSATENIFH | WHPOPMALUIO, | IPOEKTY HECKOILKHX sTama cbopa

& nnpopmanus JIESITETIHHOCTH B 0, HeoOXOIUMa | pEeKOMEHI0Ba MCTOYHHIKOB uHpopmanu

—g HeoOxoanma, paMKax IpOeKTa, JUIs HHYIO U

< 3a/aBast 3a/1aBasi BOIPOCHI BBITTOJIHEHUS yuuTenem

g BOTIPOCHI MIPOEKTa

=
Yyenuk VY4eHUK U3N0KWI | YUEHUK Ha3zBal | YYEHHK Yyenuk Yyenuk Yyenuk Yuenuk
H3JI0KUIT Te parMeHTHI HECOBIIAJICHNS B | UHTEPIPETUPOB | yKa3all Ha MIPUBEI pean3oBall MPCJIOAKIIT
HOIYYEHHYO HOIyYEHHOM CBEJICHUSX, aJl HONYYEHHYI0 | BBIXOMALINE obbscHenne, | NPEVIOKEHHBI | Crocod
nHpopManuo nHpopmanuy, coJepkamuxcs | mHGOpManuio B | u3 odmero Kacaromeecst | o L oreM PaspeLICHIA

croco6 IPOTHBOPEY
KOTOPBIE B UCTOYHHUKAX KOHTEKCTE psna wim JTaHHBIX ) pasperens —

= OKa3aJIUCh nHdopmanum, CoJIEpKaHUS npotuBopeda | (cBeaeHHH), IPOTHBOPEUHS | IPOBEPKH

g HOBBIMU IJIs1 HETO NPEAJIOKCHHBIX IMIPOCKTa e apyr BBIXOIAIIINX HUIH IPOBEPKH JIOCTOBEPHOC

2 WK 3a7al YUHUTENEM. JIpyry u3 obrmiero JIOCTOBEPHOCTH | TH

-é* BOTIPOCHI Ha CBEJICHUSI. psna, wiIu MH(bOpMALHH uHpOpMAIH

= HOHUMAHHE OOHApyKEHH =

% BIX

Lcoé 1;[p0TI/IBOpe‘II/I

© i

O
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ChopMHUPOBAHHOCTH MPEIMETHBIX 3HAHMUI

H CIOC000B AesATeJILHOCTH

VYueHuk VY4eHuk npusen VYueHuk Vuenuk cuenan | YdUeHHK VueHuk Vuenuk caenan | YueHHK
BOCIIPOU3BEI IIpUMep, NPEIJIONKUT WA | BBIBOJ, Clieaal BBIBOJ | BBICTPOMJI B | BBIBOA Ha | moareepaui
apryMeHTal}Io | HOATBEPKAAIONIM | IPeIIPUHI (IpHCOETUHIIIC (PHCOCTMHMI | COOCTBEHHOM | OCHOBE BBIBOJ[
. . ¢ K BBIBOIY) | JIOTHKE KPUTUYECKOIO
1 BBIBO/I, 1 BBIBO/I, JIEHUCTBHS 10 sl K BBIBOAY) Ha CcOOCTBEHHO
. Ha OCHOBE | COBOKYIHOCT | aHaiu3a .
s CoZepKalMecs] | 3aMMCTBOBaHHBIA | MIPOEKTY, OCHOBE MOy HeHHO b PA3HBIX  TOUEK "
X B U3YYEHHOM W3 HWCTOYHHKA OCHOBBIBAsICh Ha | MOJYyYEHHOU uHpoOpMaLmH apryMEHTOB, 3peHms win | @pTyMeEHTar
% HUCTOYHUKE I/IHCI)OpMaI_II/II/I nonyquHoﬁ I/IH(l)OpMaI_[I/II/I u u IpUBENI | MOATBEPKIA COIIOCTAaBJICHUS Hen uin
m “
< nHPOpPMAITH nHPOpPMALTNH TIpHUBET XOTS OBl | HECKOJIBKO IOIIUX BBIBOJ | INEPBUYHOM U | CaMOCTOSATEI
[ N
= OJIMH apryMent | APTYMEHTOB BTOPUYHOU BHO
=9
g WIA  JAHHBIX uHpOpMaIUH, MOy YEHHbI
=4 ISt €ro
= MHU
3 MOATBEPKIEH
°© JTaHHBIMU.
e nus
Yyenuk B pa6ore u B Yyenux Omubku
MIPOJIEMOHCTPHUPO OTBETax Ha MIPOJIEMOHCTP OTCYTCTBYIO
BaJI IOHUMAaHHUE BOMPOCHI IO HpoBai T
co/iep KaHus COJIepP KaHUIO cBoOogHOE
BBITTOJTHEHHOM paboThI BJIaJICHUC
paboThI OTCYTCTBYIOT IpeIMETOM
rpyObIe OMMOKN | MPOSKTHOM
NeATETLHOCTH
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¥ VYueHuk VYdeHuk Ha3Baa VueHuk Ha3Baa | YUYEHHK Ha3Bal | YUEHHK VueHuk VueHuk VYuenuk
2 BBICKa3all CBOE | TPYAHOCTH, C CUJIbHBIE cia0ble MIpUBE MIPEAIIOKUIT apryMEHTHpOBa | MPOAaHATIU3U
E BIIEYATJIEHUE OT | KOTOPBIMU OH CTOpPOHBI CTOPOHBI MIPUYUHBI croco0(bI) JI BO3MOXKHOCTh | poBal
2 paboThI HaJ | CTOJKHYJICS IpU paboTHI HAZT paboTHI HAZT YCHEXOB U MIPEOJONIEHUS] | UCTIOJIB30BATh pe3yabTaThl
? TIPOEKTOM pabote Hax TIPOEKTOM TIPOEKTOM HEeyIad TpyZOHOCTEH OCBOCHHBIC B paboThI HAxY
= TIPOEKTOM (TpynHOCTel) | (M30exkaHUA xoze MIPOEKTOM C
B paboTe Hax | Heyndad), C MIPOEKTHOM TOYKH
2 MIPOEKTOM KOTOPBIMH OH | pabOTHI 3peHus
e CTOJKHYJICS YMEHHS B JKA3HCHHBIX
E pu pabote JIPYTUX BUJAX IJIAaHOB Ha
g Haj NeATeNbHOCTH | OymdyIee
g ’S MIPOEKTOM
g 2
O =
YueHuk VYeHUK H3I0XKUI | YUYECHHUK YueHuk YueHnuk YueHnuk YueHuk YyeHuk
H3JI0KHUIT BOIPOC C | UBTIOKWIT TEMY, | H3JIOKHI TeMY, | M3JIOXKHI ITOCTaBHJI H3JIOKUIT MpeICTaBUI
BOIIPOC ¢ | cobmroaeHueM BKITIOYAOMITYIO BKITIOYAOMITYIO TeMy, Leab BOTIPOC, uHpOpMAaH
= coOIIIOIEHHEM HOPM HECKOJIILKO HECKOJIILKO HUMEFOIIYFO MMUCBMEHHOW | CaMOCTOATENBH | 0 B hopMe |
E = HOPM odopmIeHAs BOIIPOCOB C | BOIIPOCOB C | CIIOXHYIO KOMMYHHUKAI] | O IPEITOKHIT Ha
= =f odopmIeHHsS TEeKCTa 1 | cobmroaecHueM coOIoIeHHEM CTPYKTYpY U WU U CTPYKTYPY HOCHTEIIE,
2 :i( E TEKCTa, BCIIOMOTATEIIFHOH | HOPM W TPaBWJI | HOPM U TPaBWI | TPaMOTHO OTIpe eI TEKCTa B aJIeKBaTHBIX
g E E‘ 3aJ]aHHBIX rpadukw, odopMIeHHS odopMIeHHS HCII0/Ib30Bal JKaHp TEKCTa. | COOTBETCTBHUH C | IENIH
E = é obpasiom 3aJ]aHHBIX TEeKCTa TEeKCTa ¥ | BCIIOMOrarejib HOpMaMu KOMMYHHKAI]
2 5 5 obpasiom BCIIOMOTATeNIbH | HBIE CPENICTBA, KaHpa uu
£ = E oif  rpaduku,
E_ E’ E 3aJIaHHBIX
2 2 = 00pasmom
O X =
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VYuenuk Vuenuk VYuenuk VYuenne VYueHuk VYueHuk VYueHuk Y4enuk
BBICTPOMJI CBOKO | BBICTPOHJI CBOIO CaMOCTOSITENIbH | MCTIOJIb30BAa aJICKBAaTHO CaMOCTOSITENb | PeaH30Ba CaMOCTOSITE
= peds B peds B 0 TOATOTOBHUIT pasanvHbIe HCIIONB30Bal | HO JIOTHYECKUE BHO
E COOTBETCTBHHU C | COOTBETCTBHUH C IaH BepOanbHbIC HeBepOaNbHbl | UCMOJB30BAN | MK peanuzoBan
= HOpMaMu HOpMaMu BBICTYIUICHUSI M | CPE/ICTBA e cpencrea HEBepOAJIbHBl | PHTOPHYECKUC | JIOTHYCCKHE
2]
2 X = pyccKoro PYCCKOTO sI3bIKa, | COOMoma KOMMYHHKALUH | WIH ¢ cpencrea HPHEMBI, WK
= =
8 E s SI3BIKA, ob6parasce K HOPMBI HOATOTOBJICHH | HJIN OPEIJIOKCHHBIE | PUTOPHYECK
= = E obparasce K IUIaHy, Iy GIIMIHO BI€ HAIUAHBIE | TPAMOTHO yUHTENeM e IPUEMBI
<
S E = TEKCTY, COCTABIICHHOMY C | PeYH H MaTepHUasl, HOJATrOTOBIICH
£ E e COCTABJIEHHOMY | TIOMOII[bIO periamMeHT [PE/JIOKEHHBI | HbIE
E_ E‘ § C IIOMOILBIO YYUTENA € YUYHUTEIIEM HarJsiAHbIE
(=4
& Z 5 YUHUTEISI MaTepHasl
O ¥ >
ConepixarebHOe OMUCAHUE KAMKIOTO0 KPUTEPHS
Kpurepuii YpoBHH CP)OPMUPOBAHHOCTH HABBLIKOB NPOEKTHOM AeATE1bHOCTH
BazoBbIit IloBbIICHHBIH
Camocro- Pabora B 11€710M CBH/IETENECTBYET O CIIOCOOHOCTH Pabora B 11€710M CBUIETENBCTBYET O CHOCOOHOCTH CAMOCTOATENBHO CTABUTH POOIEMy U
siITeJIbHOE CaMOCTOSITEJILHO C OMOPOI HAa MOMOILb PYKOBOJUTENS CTABUTH HaXOAWTh MyTH €€ PeIIeHus; IPOJIEMOHCTPHPOBAHO CBOOOTHOE BiIaIEHUE JIOTHISCKUMU
npuoodpe- MPO0OIJIeMy W HAXOJUTH MYTH €€ PelIeH s ; MPOJIEMOHCTPUPOBaHA | ONEpaysIMU, HABBIKAMUA KPUTHYECKOTO MBIIIIICHHS, YMEHUE CAMOCTOSTEIEHO MBICITUTH;

TeHHe 3HAHUH

CIIOCOOHOCTH HpI/IO6p6TaTL HOBBIC 3HAHUS W/WIIH OCBAaHUBAaThH

MpoACMOHCTPUPOBAHA CIIOCOOHOCTH HA 3TOM OCHOBE HpI/I06p€TaTI: HOBEIC 3HAHUS U/WIIN

U pelieHne HOBBIE CTIIOCOOBI JICHCTBHIA, TOCTHTATh 0O0JIee TITy0OKOTO OCBauBaTh HOBBIE CIIOCOOBI JCWCTBUM, TOCTUTATh 0OJIee TITyOOKOTO ITOHUMAHHS
npooJiemM MOHMMAaHUS U3YYEHHOIO POOIEMBI

3HaHue IIponeMOHCTpUPOBAHO MOHUMAHUE COJIEpKaHMsI BRITOTHEHHOH | [IpogeMoHCTprupoBaHO CBOOOHOE BIIAJICHHE IPEIMETOM IMPOCKTHOH JIEATEIBHOCTH.
npeaMera paboTsl. B paboTe 1 B 0TBeTax Ha BOIPOCHI 110 COJICPKAHHIO OmuOKH OTCYTCTBYIOT

paboThI OTCYTCTBYIOT IpyOble OIIMOKH
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Peryas- ITpoeMOHCTPUPOBAHEI HABBLIKU ONPEAETIEHUS TEMBI U PaboTa TmiarensHO CIUTAaHMPOBAHA U MTOCJIEIOBATEILHO peai30BaHa,
THBHbIE TJIAHAPOBAHKS PabOTHI. CBOEBPEMEHHO ITPOMJICHBI BCE HEOOXOIUMBIC ATAIbl 00CYKICHUS U

AeHCTBHUSA [IPECTaBIICHUSA.

Pabora noBeneHa 10 KOHIIA U IPEJICTaBIEHa KOMUCCHUM;
KoHTpob 1 KOppeKLHs OCYLIECTBIISIIUCH CAMOCTOSITEIILHO
HEKOTOPBIE ATAIbI BBINOIHIUCH M10J] KOHTPOJIEM U NPU
nojanepKke pykopoautens. [Ipu aTom nposBisitoTcs

OTACJIbHBIC 3JICMCHTBI CAMOOLCHKH U CAMOKOHTPOJIA

oOyyaromerocs
Kommy- [TpoaeMOHCTpHPOBaHbI HABBIKH 0()OPMIICHUS POCKTHOM Tema sicHo onpezeneHa 1 nmoscHeHa. TekcT/coo0LIeHHe XOpOoLIo CTPYKTypHpoBaHbL. Bee
HUKaus pa6OTbI M TIOSICHUTEJILHOM 3aIIMCKH, a TaKXKEC ITOATIOTOBKHU MBICJIM BBIPAKCHEI SICHO, JIOTUYHO, IIOCJIICA0BATCIbHO, apPIr'YMCHTUPOBAHHO.

MPOCTOM Mpe3eHTaluu. ABTOp OTBEYAET Ha BOIIPOCHI PaboTta/coobiienne BeI3bIBaET HHTEPEC. ABTOP CBOOOAHO OTBEYAET Ha BOTIPOCHI
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