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IHosicHUTEABLHAA 3AIINMCKA

PabGouass mporpamma mo BHEypo4yHOU nesitenbHOCTH «llepBblie miaru B XUMHUU» MJig 8-X KJIacCOB COCTaBJIEHA B
cooTBeTCTBUM ¢ TpeOoBaHusiMu DenepanbHOro rocyJapcTBEHHOrO 00pa3zoBaTENBHOrO CTaHAapTa OO0IIero oOpa3oBaHUs
BTOPOTO MTOKOJICHUS:

1. IlpumepHasi ocHOBHas o0Opa3oBaTelibHAas MpPOrpaMMa OCHOBHOTO oO0miero o6Opas3oBanust (07o0OpeHa pelleHHeM
dbenepanbHOrO y4eOHO-METOUUECKOT0 O0BEIMHEHUS 10 0011IeMy 00pa30BaHUIO;
2. Tlucemo Muno6pHayku ot 28.10.2015 r. Ne 08-1786 «O paGouux nporpammax yueOHbBIX IPEIMETOBY;
3. Tlucemo Muno6pnayku ot 12.05.2011 r. Ne 03-2960 «O6 opraHuzanuu BHEYPOUHOU JESITEIHHOCTH.
JlanHass mporpamMma SBISE€TCS TPOrpaMMOl OOIIEUHTEIJIEKTYalbHONW HalpaBlieHHOCTH. [IporpamMma mocTtpoeHa Ha
CJIEIYIONINX MPUHIUIIAX:
- [IpyHIIMTT HAYYHOCTH (3HAHUSI OCHOBAHBI HA OOBEKTUBHBIX HAYYHBIX (paKTax).
- TlpuHumn mocnenoBaTeIbHOCTH U CUCTEMATUYHOCTU (00yUYeHHE OT MPOCTOTO K CIOXKHOMY, «OT HE3HAHUS K 3HAHUIO, OT
HEYMEHHUS K YMEHUIOY).
- [IpuHIIMT HATTIATHOCTH (OCYIIECTBICHUE CBSI3U MEXIY KOHKPETHBIM U a0CTPAKTHBIM ).
- [IpyHIMI OCMBICIIEHHOCTH (IIEPEHOC UMEIOLIUXCS 3HAHUK B HOBYIO CUTYAIIUIO).
- [IpuHIIMT CO3HATENBHOCTH U AKTUBHOCTH (TPUMEHEHNE 3HAHUI Ha MPAKTHUKE ).
AKTYaJIbHOCTH NMPOrpaMMbl 00YCJIOBJICHA TEM, UYTO B YUYCOHOM IUIaHE MPEAMETY « XHUMHSH OTBEJEHO BCEro 2 Jaca

B Heqeno (8 Kiacc), 9To laeT BO3MOXKHOCTh CPOPMUPOBATH Y yUalIUXCsl UMb 0a30BbIE 3HAHUS IO MpeaMeTy. B Toxe



BpeMs BO3pacT 8-ro Kiiacca SIBISIETCA BaXKHBIM JJISi MPOQPECCHOHATBHOTO CAMOOTPEACIICHUS MKOJIHIUKOB. BO3MOXKHO,
YTO MPOCHYBIIUNCS MHTEPEC K XUMUM MOXKET Mepepactu B OyAyinyro npodeccuto.

AKTYaJIbHOCTBH JTaHHOW TPOrpaMMBbl COCTOMT B M TOM, YTO OHAa HE TOJBKO JAa€T BOCIHUTAHHUKAM IPAKTHYCCKUE
YMEHHS U HaBBIKHA, (OPMHUPYET HAYAJBHBIN OIBIT TBOPUYECKON NESITEILHOCTH, HO U pa3BUBaET HHTEPEC O0yUYaAOIIETocs K
OKCMIEPUMEHTY, HAyYHOMY TIOMCKY, CIIOCOOCTBYET CaMOONPEICICHUI0 YYalluXCs, OCO3HAHHOMY BBIOOpY mpodeccun.
VYyamuecss CMOTYT Ha TIPAKTUKE UCIIOTb30BaTh CBOM 3HAHMS Ha YPOKaX XUMHH H B OBITY.

IMegarornyeckasi 1e1eC000Pa3HOCTh 3aKJI0YAETCsI B TOM, 4YTO 0a30BbIi KypC IIKOJIBHOW MPOrPaMMEI
npeaycMaTpUBacT TPAKTHYECKUE pabOThl, HO MX SBHO HEJOCTaTOYHO, 4YTOOBI 3aMHTEPECOBATh YYaIllMXCS B
CaMOCTOSITCJILHOM TMPUOOPETEHUN TEOPETUYCCKUX 3HAHMK W TMPAKTUYCCKUX YMEHHH, W HaABBIKOB. J[s 3TOro B Kypc
«ITepBble maru B XUMUW» BKIIFOYCHBI HAaH0OJIee SIPKUE, HATJISAIHbBIC, MHTPUTYIOIIHE SKCIIEPUMEHTBI, CIIOCOOHBIC YBJICUb H
3aMHTEPECOBATh YUAIIUXCS MPAKTUYECKON HAYKON XUMUEH.

B pamkax HammoHanmpHOTO MpoekTta «O0pazoBaHUe» CO3MaHUE IIEHTPAa €CTECTBEHHO-HAYYHOW HarpaBieHHOCTH «Touka
pocTay» TO3BOJWIO BHEAPUTH B IporpamMMy IUGPOBYIO JIA0OPATOPHIO M KAYECTBEHHO HM3MEHHUTH MPOIECC OOydeHHUS
XUMHH.

KonuuecTBeHHBIE IKCIIEPUMEHTHI IMO3BOJISIT IOJIYyYaTh JOCTOBEPHYIO HH(OPMAIUIO O MPOTEKAHWW TEX WM WHBIX
XUMHYECKUX TpoIeccax, O CBOWCTBaX BeHIeCTB. Ha OCHOBE MOITY4YEHHBIX IKCIEPUMEHTATBHBIX JTaHHBIX O00ydaeMble
CMOTYT CaMOCTOSITENIbHO JIeJaTh BBIBOJBI, 0000IIaTh PE3YNIbTATHI, BBISIBIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyneT

CIIOCOOCTBOBATH MOBBIIICHHUIO MOTHUBAIINN1 O6y‘IeHI/I${ IIKOJBbHHUKOB.



I{esab nporpamMmmel:

@OpMHUPOBAHUE Y Yy4YAIIMXCS HAYYHBIX MPEICTABICHUNM O XUMHHM B IIOBCEJHEBHOW >KM3HHU YEIIOBEKA

poOy>XKJeHne UHTEepeca U pa3BUTHE MPO(HECCUOHAIBHBIX CKIIOHHOCTEH K TPEAMETY XUMHMUSL.

3agaumn:

Oobpa3oBaresbHbIe:

pacIMpUTh KPYro30p y4aluxcs O MUPE BELIECTB;

UCITIOJIB30BATh TEOPETUUECKUE 3HAHUS 110 XUMUH HA MPAKTUKE;

00Oy4HTh TEXHUKE 0€30MaCHOCTH MPHU BHIITOJIHEHUH XUMUYECKUX PEAKIUH;

c(hopMHUpPOBaTH HABBIKM BBITIOJIHEHHS TIPOEKTOB ¢ ucnonb3zoBanueM UKT u nudpoBoro odbopynoBanus;

BBIAABUTDH TBOPUYCCKU O,Z[apéHHBIX o6yqaloumxc51 H IIOMOYb UM IIPOABUTH ce0s.

PaszBuBaromniue:

CIT0COOCTBOBATH Pa3BUTHUIO TBOPUCCKHUX CHOCO6HOCTGﬁ, 06yqa}0umxc;1;

dbopmupoBats UKT-koMIIETEHTOCTH;

BocnurareanHbie:

BOCIIMTATb CaMOCTOATCIbHOCTD IIPH BBIITOJIHCHHUHA paGOTBI;

BOCIIMTATb 4YyYBCTBO B3aUMOIIOMOIIH, KOJUICKTUBHU3MA, YMCHHC pa60TaTb B KOMaHJAC, BOCIIMTATb

9YBCTBO JIMYHOM OTBETCTBEHHOCTH.

CBsi3b COACPKAHUA NPOTrpaMMbl BHeypquoﬁ ACATECJIBbHOCTH C y‘lCﬁHLIMH npeamMeTramMu:

qyepe3

Kypc BHEypouHO# HNESITETbHOCTH HICHWHO M COACPKATEIbHO CBS3aH C 0a30BBIM KypCOM XHMHH W TTO3BOJISET



MOJJIEP>KUBATh B3aMMOCBS3 TEOPUU U MPAKTUKHU, POPMHUPYET YCTOMUMBYIO MOTPEOHOCTH MPUMEHSTH MOTYUYEHHBIE 3HAHUS U
HAaBBIKHU B ITOBCETHEBHOM KU3HM.
[Iporpamma mocTpoeHa Ha OCHOBE MesKNpeAMETHOW HMHTerpanvu ¢ (QpU3MKOW, MareMaTHKoil, OMONOrMed W IpyrumMu
€CTECTBEHHO-HAYYHBIMHU IPEIMETAMMU.

Oco0eHHOCTH peanu3anuy NPOrpaMMBbl:

Bospact o0yuaromuxcs:

[Iporpamma opueHTHpOBaHa Ha BOCIIUTAHHUKOB B Bo3pacte 14-15 net 6e3 cnenuanbHON MOATOTOBKH.

DopMbl 3aHATHH:

B o0Opa3oBaTenbHOM Ipoliecce UCIONIb3YOTCS pa3indHble (POPMbI IPOBEIECHUS 3aHATHUA:

° Oecenpl;
° JIEKIINH;
° CEMUHAPBI;

® [PAKTUYECKOE 3aHATHUE;
® XUMHYECKHUMN SKCIIEPUMEHT;
e paboTa Ha KOMITBIOTEPE;
® DKCKypCHUU;
e BBIIOJHEHHE U 3a1UTa IPOEKTOB.
Pexxum npoBenenus: 34 gaca B rox - 1 pa3 B Henento. Bee 3aHATHS MO0 BHEYPOUHOM ESITEITHHOCTH TIPOBOASTCS MOCIE BCEX

YPOKOB OCHOBHOTI'O pPacluCaHus, MPOI0IKUTEIHLHOCTh COOTBETCTBYET pekoMeHaanusM CaunlluH, 1. e. 40 munyT.



MecTto npoBeieHUs1: 3aHATH MPOBOJATCS B y4eOHOM KaOMHETE XMMHUHU.
3nopoBrecOeperamomias opranuzanus o0pa3oBaTeIbHOTO MpoIlecca MpeAnoyiiaraeT HMCHodb30BaHHEe (OPM W METOAOB
oO0yueHus, aIeKBAaTHBIX BO3PACTHBHIM BO3MOKHOCTSIM IIKOJIBHHUKA: TIPAKTUYECKUE paOOThI, SKCTIEPUMEHTHI U OeceIbl.

Buabl gesiTeIbHOCTH: IPpeAYCMOTpEHBI TeopeTuyeckue (204.) u npaktuueckue 3ausatus (144.).

I1aHupveMblie pe3vabTAThI OCBOCHHUS O0VUAIONIMMUCH NPOrpaMMbl (BHEYUEOHO0I) BHEYPOYHOM 1eATeJLHOCTH

JINYHOCTHBIE pPe3yabTAThI:

- 0CO3HaBaTh CIMHCTBO M IIEJIOCTHOCTh OKPYIKAFOIIET0 MUPA, BO3MOXKHOCTH €T0 MI03HABAEMOCTH U O0BICHUMOCTH Ha
OCHOBE JIOCTH)KCHUI HAYKH;

- IOCTETICHHO BBICTPanBaTh COOCTBEHHOE IICJIOCTHOE MHPOBO33PEHHE: OCO3HABATh IMOTPEOHOCTh M TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YUCIIE U B PAMKAX CAMOCTOSITEIILHOM JIEATeTbHOCTH BHE IIKOJIbI;

- OIICHUBATH )KM3HEHHBIE CUTYAllMH C TOYKH 3pEHUsI 0€301acHOr0 00pa3a *U3HU U COXPAHEHUS 310POBbSI;

- OIICHUBATH IKOJIOTHYECKUN PUCK B3AMMOOTHOIICHUI YEI0BEKA U IPUPOIBI.

- opMUPOBATH IKOJIOTUIECKOE MBIIIJICHUE: YMEHUE OLIEHUBATH CBOIO JIESITEIBHOCTh U TIOCTYIKH JAPYTUX JIOJEH ¢ TOUKU
3peHUsl COXpaHEHUs OKPY’KAIOIIEH Cpeibl - TapaHTa KU3HU U OJIaromnoiyuus Joei Ha 3eMIie.

MeTanpeaMeTHbIMH pe3ylbTaTaMu W3yueHus Kypca «llepBbie maru B XuMun» sBIseTCS POPMUPOBAHHE
YHUBEPCAIBHBIX yueOHbIX aeicTBuil (YVY /).

PeryastuBubie YY/I:

- CaMOCTOSITEIbHO OOHAPYKUBATh U (OPMYIHPOBATH YIEOHYIO MTPOOIEMY, OTPEEISATh Ieb YIeOHOU AeATENhbHOCTH;



- BBIIBUTATh BEPCUH PEIICHUS MPOOJIEMbI, 0CO3HABATh KOHCUHBIN PE3yJIbTaT, BEIOMPATh U3 MPEIOKEHHBIX U HCKATh
CaMOCTOSTEIILHO CPEJCTBA JOCTKEHUS 1IEITH;

- OCYIIECTBIATH IIEJICTOJIaraHue, BKII0Yas TIOCTAHOBKY HOBBIX IIEJICH, MpeoOpa3oBaHue MPAKTUUECKON 3a/1a4u B
MMO3HABATEIILHYIO;

- COCTABJISAITh (MHIWBHUIYAIbHO WU B TPYIIIE) IUIAH PEIICHHSI TIPOOJICMBI;

- paboras 10 TUTaHy, CBEPSITh CBOM JICUCTBUS C IICJIBIO M, P HEOOXOIUMOCTH, HCIIPABIISTh OITMOKU CaMOCTOSTEIBHO;
- YYHUTBIBATh PAa3HBIC MHECHHUS U CTPEMHUTHLCS K KOOPJIUHAIIMH PA3IUYHBIX TIO3UIIUN B COTPYIHHYECTBE;

- B TMAJIOTE C YYUTEIIEM COBEPIICHCTBOBATh CAMOCTOSATEILHO BIPAOOTaHHBIE KPUTEPHH OIICHKH.

ITo3naBaTtenbHbie YY/I:

- aHAJTM3UPOBATh, CPABHUBATH, KJIACCU(PUIIUPOBATH M 0000MaTh (AaKTHI U ABJICHUSA. BBISBIATH IPUYUHBI M CICACTBUS
IIPOCTHIX SIBJICHUIA.

- OCYHNIECTBJIATH CPaBHEHHE, KIIACCU(PUKAIINIO, CAMOCTOSITENILHO BHIOMPAsi OCHOBAHUS U KPUTEPHUU IS YKa3aHHBIX
JIOTUYECKHUX OTEpalui;

- CTPOUTBD JIOTHYECKOE PACCY’KIICHUE, BKIIIOYAIOIIEe YCTAHOBICHHE PUYNHHO-CIICICTBEHHBIX CBSI3CH.

- €03/1aBaTh CXEMAaTUYECKUE MOJIEIH C BBIJICTICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.

- COCTABJSATH TE3UCHI, PA3INYHBIC BUBI TUTAHOB (ITPOCTHIX, CIOKHBIX U T.I1.).

- mpeodpa3oBbIBaTh HH(POPMAIKIO U3 OJTHOTO BUJA B APYroi (TabIuIly B TEKCT U TIp.).

- YMeTb OTPE/IEISATh BOZMOXXHBIE HCTOYHUKH HEOOXOIMMBIX CBEJICHHH, IPON3BOIUTH MOUCK HH(POPMAIIUH,

AHAJIM3NPOBATH U OLICHNBATDH e€ AOCTOBCPHOCTD.



- 00001I1aTh MOHATHUS - OCYIIECTBIIATH JIOTHYECKYIO OTEPAIUIO MEPEeX0/ia OT MOHATHH ¢ MEHBIIIUM 00HEMOM TTOHSATHSIM C
OOJIBIINM 00BEMOM;

- CTPOUTB JIOTHYECKHUE PACCYKICHHS, BKIIOUYAIONINE YCTAHOBICHUE TPUIMHHO-CIICACTBEHHBIX CBSI3CH.

- OOBSICHATH SIBIICHUS, TPOIECCHI, CBSA3M M OTHOIICHHS, BBISBISIEMBIC B XOJE HCCJICIOBAaHUS, OCYIIECCTBISATH BBIOOD
HanOosiee 3 (HEKTUBHBIX CITOCOOOB PEIICHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUA.

Kommynukatusubie YY/I:

- yMmeTh (HOpPMYIUPOBATh COOCTBEHHOEC MHCHHE WM TO3WIIMIO, aprYMEHTHPOBATh €€ W KOOPJIWHHUPOBATh €€ C TMO3UIUU
NapTHEPOB B COTPYAHHYECTBE IMPHU BBIPAOOTKE OOIIEro pElIcHUsI B COBMECTHOM JICITEILHOCTH;

- oToOpaxaTh B PeUd COJICpKaHUE COBEPIIAEMBIX JEHCTBUMH, KaK B (()OPME IPOMKOM COIMATM3UPOBAHHOMN pEeUH, TaK U B
¢dbopMe BHYTpPEHHEH peuu;

- yMETh apryMEHTHPOBATH CBOIO TOUKY 3PEHUS;

- YMETh OCYIIECTBIISATh B3aUMHBIM KOHTPOJIb U OKa3bIBaTh B COTPYTHUYECTBE HEOOXOAUMYIO B3aUMOIIOMOIIL b;

- yMeTh paboTaTh B TPYIIIIE - YCTAaHABIMBATh pab0oune OTHOIICHUS, YPPEKTUBHO COTPYTHUYATh U CIIOCOOCTBOBATH
MPOAYKTUBHOW KOOIIEpAIHH.

IIpeameTHBIMHU pe3yJIbTATAMHU U3yUYCHUS MPEIMETA SBISIOTCA CIEAYIOIMNE YMEHUS:

- OCO3HAHUE POJIU BEUIECTB;

- OTIPEIEIIATH POJIh PA3IMYHBIX BEIIECTB B MPUPOJIC U TEXHUKE;

- 0OBSCHSITH POJIb BEIIECTB B X KPYTOBOPOTE;

- pacCCMOTpEHNE XUMHYECKUX MPOIIECCOB;

- HCIIOJIb30BAaTh 3HAHUA XUMHUHU IIPU CO6J'HOI[€HI/II/I IIpaBHJI UCITIOJIB30BaHUA OBITOBBIX XUMHYSCKHX IIpCIriapaToB,



— pa3nuyaTh OomacHble U O€30MaCHbIC BEIIECTRA;
- IPUBOJUTH MPUMEPHI XUMUUYECKHUX MPOLIECCOB B IPUPO/IE;
- HAXOJUTb YEPThI, CBUACTEIHCTBYIONINE 00 OOIIMX MPU3HAKAX XUMHUUECKUX MPOLIECCOB U UX PA3INUUIX;
- ICTIOJIb30BaHUE XUMUUYECKUX 3HAHUM B OBITY;
- 00BSICHATH 3HAYCHUE BEIIIECTB B )KU3HU U XO35MCTBE YEJIOBEKA;
- 00BSICHATh MUP C TOYKU 3PCHUSI XUMUU;
- opMupoBath npecTaBieHUs 0 OyayIIeM mpodeccuoHaIbHOM BBIOODE.
Kpome Toro, 3ansTvs mpu3BaHbl TPOOYIUTh y yYalIUXCSd MHTEPEC K XUMHUUYECKON HayKe, CTUMYJIUPOBAThH JalIbHEHIIee
U3y4YeHUEe XUMUU. XUMHUYECKUE 3HAHUS, CPOPMUPOBAHHBIC HA 3aHATUAX, HHOOPMAIIMOHHAS KYJIbTypa y4aluXxcsi, MOTYT
OBITH UCTIOJIB30BAHBI UMU JIJIS1 PACKPBITUS PA3JIMYHBIX MPOSBICHUIN CBA3U XUMUHU C )KU3HBIO.

Cnoco0bl onpeesieHNsi pe3yJIbTATUBHOCTH !
- HavaabHbIi KOHTPOJIb (CEHTAOPH) B BUJEC BU3YaJbHOTO HAOIIOJEHUS Me/1arora 3a CO0JII0ICHMEM BOCITUTaHHUKAMU
TEXHUKH 0€30IaCHOCTH, MTOBEJICHUEM TIPH paboTe ¢ MOCICAYIOMHIM 00CYKIESHUEM;
- Tekyuuii KOHTPOJIb (B TeUeHUE BCero y4eOHOro roja) B BUJie BU3YaJIbHOr0 HAOIIOACHUS Mearora 3a mpoIeccom
BBITIOJTHEHUST YYAIIUMHCS MPAKTUYECKUX paboT, MPOEKTOB, MHANBUAYAIbHBIX 3aJaHUM, y4acTusi B IPEIMETHON HeJene
€CTEeCTBO3HAHUS;
- IIpoMexyTOUYHBINH KOHTPOJIb (TeMATHYECKHU) B BUJIC TPEIMETHON JUATHOCTUKYU 3HAHUS AETbMU MPOUIECHHBIX TEM;
- HroroBplii KOHTpPOJb (Mai) B BUAE M3YyUYCHHUS M aHAM3a MPOJAYKTOB TpyAa ydauiuxcs (IIPOEKTOB; COOOILECHHIA,
pedepaToB), mpoliecca OpraHu3anui padoThl HAJ TPOAYKTOM U JUHAMUKH JTHYHOCTHBIX H3MEHEHHU.

DopMbl YU€TAa 3HAHUN, YMEHHU I NIPU peaiM3alMy POrpaMMbl.



Ompoc;

OO6cyxnenue;

CamocTosTenbHas pabora;

TectupoBanue;

[IpesenTanus u 3anuTa TBOPUECKON pabOTHI (TPOEKTHI U JIp.).

B KOHIIC y‘IC6HOI‘O roga 06yan-OIJ_II/II71051 HOJIKCH BBIMOJIHUTH U 3allTUTUTH ITPOCKT.

(IMMpunoxkenne 1. «Onucanue popMbl MOABETEHUSI HTOTOBY).

TemaTndyecKui IJIAH NPOrpaMMbl BHEYPOUYHOM AeATEILHOCTH « MUpP XUMHM

IPOBEICHUN HKCIIEPUMEHTA.
TexHuka 1abopaTOpHBIX padoT.

HarpeBarenbHble puOOpHI.

Ne |Ha3zBanue pa3gesa Tema 3ansaTHA Bceero Teopmst I[Ipak- Ucnoab3yemoe
n/n 4acoB P THKA |000pyJd0BaHHUE
BBoaHoe 3aHATHE. 1

MecTO XMMUHU B €CTECTBO3ZHAHUU 1
BemecrBa. Ilpuembr oOparmieHus ¢ 1
BEILECTBAMU.

[IpaBuna Oe3omacHoi pPabOTHI TpHU 1




YucTele BemecTsa, 0000 YHCThIE
BemiecTna. [Ipumecu. Cmecu.

Metonbr MMO3HAHUA B
€CTECTBO3HAHUM.

JlaTunk
PIEKTPONPOBOIHOCTH,

dpoBoit
MUKPOCKOTI

Bona. PactBopel. Mopckas u nipecHast
BoJa. buonornueckue KuaKoCTH

MaccoBas H0JI1 paCTBOPCHHOTO
BCUICCTBA, UJIN IIPOUCHTHAA
KOHICHTPAIWs BCUICCTBA B paCTBOPC

JlaTunk TeMnepatypsl
MJIATAHOBBIN

Hacepiliennble W MepechIllieHHbIE
pacTBOPBI.

JlaT4nMK ONTHYECKOU
IIOTHOCTH

[{udposoii
MUKPOCKOTI

MonenupoBaHue

Ctpoenue BemiecTBa. Pazmepsr
yacTtuil. HanogacTuiisi

KosutoniHbIE CHCTEMBI: TIOYBA, IIMHA,
IPUPOJTHBIC BOJBI, BO3JIYX JIbIM,
MUHEpaJbl, XJ1e0, MOJIOKO, MacJIo,
KpOBb...KomonHple 1 HICTHHHBIC
[PACTBOPBI

MeTOI[BI " CPCACTBA ODMIINPUICCKOI'O
MCCICO0BaHUA

Kaxk crernens n3MeIb4YeHHOCTH BIIHSIET
Ha OOIIYIO IUIOIIA b
COTIPHKACAFOIITNXCS YaCTHI]
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HaH00OBEKTHI U 00YCIOBIEHHOCTh UX|
VHUKAJIBHBIX CBOWCTB pEe3KUM
YBEIMYCHUEM IUIOIIAIN MOBEPXHOCTH
JaCTHI]

Mon. Bosronka nona. Moa n3 anreku

«Mapraunuoska». [lepmanranar kanus

ITepexucs Bogopoaa. CroiicTBa u
IPUMEHEHHE NEPOKCUIA BOAOPOaA

AIIXP

AneTHICATUIIMIIOBAsT KUCIIOTA.
ACKOpOMHOBAs KUCIIOTA

[Tpubop st
MOJIY4eHHsI BOJIOPOJa

«3eneHka» Wik OpUUTHaHTOBBIN
3EeJICHBIN

«MbL10 IyaACCHOCH

Jlatunk pH

Caxap, Kpaxmalj, OCJIIr0JI103a —
POACTBCHHUKHU I''TFOKO3bI

AJIOMUHUI: BEJTUKUN U YKACHBIN

YKCyCHast KUCJIOTa

Jlatunk pH, natunk

PIIEKTPONPOBOTHOCTH
«CoieHast Hallla KU3Hb»
Bpen autpatoB: Mud uiu mpasaa JlaTunk
PIEKTPONPOBOTHOCTH

1. Oranm BBIOOpa TEMBI, MOCTAHOBKU

Ocjan, 3aga4 HCCIICAOBaHUA .
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MPOCKTAMM. 2. DtaIl BbIJIBUKEHUS TUIOTE3BI. 1

(54.) 3. Oran IJJAHUPOBAHHUS IIyTH
JNOCTHKECHUS LeJIen
UCCIIEIOBATEIBCKUX (MTPOEKTHBIX) 1
paboT u BBIOOpPa HEOOXOAMMOTO
UHCTPYMEHTapHsl.

4.OJtan  mpoBeleHHUS ~ y4yeOHOro
HCCJIEIOBAHUSI (TpoekTHO
paboThl) € TIPOMEKYTOYHBIM 1
KOHTPOJIEM 32 XOJOM BBITIOJHEHUS
Y KOPPEKIMEN PE3YJILTATOB.

5. Oran oopmieHus,
pEeACTaBICHUS (3a1UTHI) 1
POJYKTa MPOEKTHON pabOThI
UTOI'O: 34 18 16

Conep:xkanme Kypca

HNHCcTpyKTaX 10 TEXHUKE 0€30MacHOCTU MPOBOJIUTCS HA KAXKIOM 3aHATUHU TMEpe MPOBEIECHUEM HKCIIEPUMEHTA.
1.BBenenue
1.6 Beoonoe 3anamue. 3HaKOMCTBO y4aIllMXCs C HOBBIM Y4EOHBIM KYpCOM BO BHEYPOUHOM JESTEIHHOCTH.
1.7 Mecmo xumuu 6 ecmecmeosnanuu. 3apoxJI€HHE XUMHUU KaKk Haykd. CBA3b XUMHHM C MNPAKTUYECKOW KU3HBIO
YeJI0BeKa.
IIpakmuueckas uacme.

Co3naHue MO3HABATEIBHBIX KPOCCBOPIOB U APYTUX HHTEPAKTUBHBIX yIIpakHeHWH Ha LearningAps.org uiou MyTest.
2. JKcnepUMeHTAbHbIe OCHOBbI XUMHHU

2.1 Bewecmea. Ilpuemut odpawenusn c eewecmeamu.
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2.2

N3yueHne mnpaBuil TEXHUKUM OE30MACHOCTH, MPEAYNPEKIAONIMX M  3ampeliaronux 3HakoB. IlepBas momoie.
[TpoTrBOMOXKapHBIE CPEICTBA 3AIIUTHI.

3HaKOMCTBO C BEIIECTBAMHM, BCTPEUAOIIMMUCS B OBITY: HOJHAsT HACTOMKa, MeJb, AIIOMUHUN, COJIb, TUIIEBAs COJIA,
JUMOHHAs KUCJIOTa, YKCyCHasi KMCJIOTa, BOJa, MEIHbIH Kyrmopoc. OTinyre BEIEeCTB M0 (PU3UUYECKUM CBOMCTBAM:
arperaTHoe COCTOSIHME, IIBET, 3amaxX, BKYC, pacTBOPUMOCTh. [IpaBuiia XpaHEHHsS BEHIECTB B JIa0OpaTOPHHU.
TOKCHYHOCTH BEIIECTB JJIsI KUBBIX OPTaHU3MOB OIPECISAETCS WX XUMHYECKUMH CBOMCTBAMH, UX CHOCOOHOCTBIO
BCTYIATh B XUMUYECKUE peakuu. [IposiBlIeHNsS TOKCUYHBIX BEIIECTB Yy YEJIOBEKA: XUMUYECKUN 0XKOT, pa3/ipakeHUe
CIIM3UCTBIX 000JIOUEK, KaTap JABIXaTEIbHBIX IMYTEH, aUIEPrUYECKUE PEaKIuu, OCTPhIe JEPMATHUThI, KaHIIEPOTEHHOE
NEeHUCTBHE, TOPAXEHUS OPraHOB, BO3MOXHOCTh JIETAIbHBIX HCX0A0B. IIpaBuna otbopa BemiecTB (TBEpIsbIe,
MOPOIITKOOOpAa3HbIe, XUIKHE, BOJHBIC PACTBOPHI, 0CO00OE€ BHHMAaHHE — paboTa TOJBKO C MaJlbIMU OOBEMaMH
BEIIECTB).

Tecm Ha ocHOBe 3aaHui U3 oTKpbITOro 6anka O®UIIHN (paznen «MeToabl TO3ZHAHUS)

Ilpasuna d6e3onacuoil padomel npu npogedenuu Ixcnepumenma. Texunuka nadopamopuvix padom.

3HaKOMCTBO C Ja0OpaTOPHBIM OOOPYJOBAaHHMEM: CTEKJISHHAs Tocyda (XMMHYECKHE CTaKaHbl, KOJIOBI, BOPOHKH,
JIENUTENFHBIE BOPOHKH, MEpPHas MOCY/a), BEChl, IITATUBBI JJIA MPOOUPOK M MPUOOPOB, HArpeBATEIbHBIA MPUOOP-
CIIUPTOBKa, papdopoBas mocyaa (BeIapruBaTeIbHBIC YaIIKH, TUTJIH, CTYIIKHU, IITATEeNN) U JAp.

be3omacnas pabGora co crexkioMm, TpoOKaMu (IEMOHCTpaIus pPe3Kd CTEKISHHBIX TPYOOK, MX HAarpeBaHUs s
n3MeHeHUs (OpPMBI).

lIpaxmuueckas yacmo.
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COopka npubopa nis nmonydyeHust ra3oB. IIpoBepka Ha repMeTHYHOCTb. 3aKpEIUIEHUWE €ro Ha MTaThBE. PUCYHOK
npubopa npu nomouu Tpadapera.

2.3 HazpesamenbHnovle npuoopul.

Cnuproska. ['azoBas ropenka. [lnutka. Boasnas 6ans. Haznauenue HarpeBaTenbHbIX TPHUOOPOB.

N3yyeHue CnupTOBKU: COCTABHBIC YACTH M X (DYHKIIMS.

["oproyee TOMIMBO ISl COMPTOBOK: STUIIOBBINA crUPT. OCOOEHHOCTH peaKIMy TOPEHUs: BbIIEJIEHUE TeIla U CBETa.
Cyxoe roprouee

[IpaBuna wHarpeBaHusi TPOOMPOK C BOJHBIMH pacTBOpamMu (IIPeABAPUTENbHBIN MPOTrpeB BCEM MOBEPXHOCTH,
00s3aTeNbHBIN HAKJIOH MPOOUPKH, OTBEPCTUE TPOOUPKHU «OT CeOs1», 3aKpEeIUICHHE JIepkKaTes MPOOUPKH ).
Hcnonb3oBanue TUTIEH Ipyu NpoKaduBaHUM BellecTB. HazHaueHue onepaiuy npoKaauBaHusl.

IIpakmuueckas uacme.

N3yuenne miamenu. PUCYHOK Ii1laMeHHU.

COopka mpubopa 1j1si BHIIAPUBAHUS COJM (KOJBIIO HA IITATWB, BhIMApUBATENIbHAS Yalllka, BOJHBIM PacTBOpP COJIH,
criupToBKa). PrucyHOK mpubopa mpu momoIiu tpadapera.

2.4 Yucmuole seugecmea, ocooo uucmote eeutecmea. Ilpumecu. Cmecu. CriocoObl OUYUCTKU BEIIECTB OT MpUMECEd U
pasaenenuss cmeced. OuibtpoBanue. Ileperonka. Kpucramnusanwms. PazgeneHne ¢ NOMOIIBIO  MarHura,
JEIUTEIIbHON BOPOHKHU
lIpaxmuueckas yacmo.
| BapuaHT: cMech PEYHOI0 IecKa U caxapa.

2 BapUAHT: CMECh PEYHOT'O MIECKA U MOBAPEHHOMU COJIN.
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CocTaBuTh CXe€MYy MOCJIEAO0BATEIBHOCTH oOmepalnuil (pacTBopeHue, (QuibTpoBaHUE, BbiMapuBaHue). CpaBHUTH U
0o0CyIMTh PE3yNbTaThl JBYX BapHaHTOB. OOpaTWTh BHMMAaHHE Ha CMECh caxapa U mnecka (y HEKOTOPBIX YAaIlKH
MOKPBUIMCh KOPUYHEBOW Maccoi), Ha BaXXHOCTh YCIOBHM MPOBEACHUS DSKCIIEPUMEHTa, B JIaHHOM CiIy4ae Ha
CBOEBPEMEHHOE MPEKPAIIEHUE HArpeBa.

2.5 Memoowt no3nanusa 6 ecmecmeozHaHuu.
Ha6monenue. DxcnepuMenT. MonenupoBaHue.
VYcnoBust npoBeAeHUsT HAOIIOIEHHUSI KAK OCHOBHOTO METOJ[a TO3HaHUSl. MBICTUTENbHBIA U PeaJIbHbIN SKCIIEPUMEHT.
VYHuBepcanbHble 3HAaHUS YeI0OBEYeCTBA HA OCHOBE HaOmtoAeHUs. PU3NYECKre U XUMUYECKUE SBJICHUS.
IIpakmuueckas uacme.
BbpoyHoBckoe nBuxkeHuE moJ MuUKpockonoMm. OOHapyKeHHE XKUpa B CEMEHaX MoJcoJHeYyHuKa. OOHapyx eHue
KpaxMaia B Kaptoderne. OOHapyKeHHE YIJIEKHUCIOrOo raza B BbABIXa€MOM Bo3ayxe. JloOaBieHue JIMMOHHON

KUCIIOTHI B yait. OdopmieHre paboThl.

HazBanwue omnrbiTa Kax BbI1oIHsIIN Yro HAOIOMATIN

O6paTuTh BHUMaHHE Ha TPAKTUYECKHE 3aJaHUS IPOILIBIX 3aHATHH. AKIIEHTUPOBATh, YTO METOJ HAONIOJACHUS —
OCHOBHOMW METO/I MO3HAHUSI.

2.6 Booa. Pacmeopvi. Mopckasa u npecnas eooa. buonozuueckue xyncuoxocmu: XKpoBb, JuMda, KICTOUYHBIH COK.
DKOJOTUYECKHE MPOOJIeMbl BOJBL. JIEKTPONPOBOJHOCTh KaK CBOMCTBO PacTBOPOB DJEKTPOJUTOB (TpaBuiia

0€30MacHOCTH C IEKTPONPUOOpamMu).
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IIpaxmuueckas yacme.
OmpenencHre ¢ TOMOIIBIO DIIEKTPOIPOBOJHOCTH PACTBOPOB: B KAKOM XUMHUYECKOM CTaKaHE HaXOIHUTCS
JIMCTWLIMPOBaHHAS BoJa. JlaHBI TpW pacTBOpa: pacTBOp MOBAPSHHOM COJIM, PACTBOP caxapa, JAUCTHUIMPOBaHHAsS

Boga. Oopmienue paboThl.

HazBanue pactBopa Uro HabmogaeM (3aropaeTcst JIaMIo4yKka Uid HeT)

Kak pacrno3naTh: B KakoM cCTakaHe — JUCTWIMPOBaHHAs BOJAa M PACTBOpP caxapa. JlOMKHBI MpPeasiokKUTh JBa
crioco0a: OpraHoJICNITHYCCKUNA U BhIITAPUBAHUE.
[Ipoext «M3rotoBaeHne camoIeIbHOTO MpUOOpa JUIsl UCCIAEIOBAHUS IIEKTPOIPOBOIHOCTH PACTBOPOBY

2.1 Maccoeas 0ona pacmeopennozo eeuiecmea, uiu RPOUEeHMHAA KOHYUEHMPAuUus euiecmea 6 pacmeope.
BsBemmuBanue. PaznoBecsl. HaBecka. MepHast mocyna (MepHbIe CTaKaHbl, KOJIOBI, [IHJIMH]IPHI).
IIpakmuueckas uacme.
[IpuroroBieHue pacTBOPOB MOBAPEHHOM COJIM 3aJaHHON KOHIICHTPALIUU.
[IpuroroBiieHHE MIUITYyYero HAMWTKA W3 IMHUINEBON COJBI, IUMOHHOW KHCJIOTHI, caxapa U aCKOpOWHOBOW KHCJIOTHI:
KaXJasi Tpylnma ompeessieT KOJIWYECTBO BEHIECTB Ha CcBoe ycMmoTpenue. CpaBHeHHE U OOCYKIeHUE
MIPUTOTOBJICHHBIX HAMHUTKOB C T.3p. BKyca, Qukcanuu HaOmogaemMbix 3Q¢heKToB, pacueToB WM BBIMOJTHEHUS «HA
IJ1a30K», SKCIIEPUMEHTATBHON KYIbTYPBHI.

2.8 HacvluenHnole u nepecovliuyeHHbvle PACMBOPbL.
Memoouka evipawjueanun kpucmannos. Monokpucraiul. Kpucramnmueckue npyssl. UTo Takoe «3aTtpaBkay.

JleMoHcTpanus nepechIeHHOr0 pacTBOpa alerara HaTpus.
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IIpakmuueckas uacme.
[IpurotoBiieHHEe HACHIIIEHHBIX W TIEPECHIIMICHHBIX pPacTBOPOB. lIpUroroBneHue BOAHBIX PACTBOPOB METHOTO
Kynopoca, XJOpuJa HaTpusi, caxapo3bl JJIs BbIPAIIMBAHMS KPUCTAIJIOB. BhIpaniuBaHue KpUCTAIIOB M3 pacTBOpa
KaMEHHOM COJIU U MOJAUPOBAHHOM COJIM: €CTh JIU pa3HuIia. [loueMy il BeIpallluBaHUS KPUCTAJLUIOB KaMEHHas COJIb
nydiie, 4eM uoaupoBaHHas. [lonmyueHne okpaleHHbIX KPUCTAIOB COJIM C MUCIIOJIB30BAHUEM MHIIEBBIX KPACUTEIICH.
BripanuBanue KpucTaijioB MEIHOTO KyIOopoca U3 BOAHO-CIIUPTOBBIX PACTBOPOB.
3. 3HAKOMHMCSHI C MUPOM HAHOYACTHIL

3.1 Mooenuposanue. Monenu B ecTecTBO3HAHUHM (TJIOOYC, KapThl, (DU3WYECKHE MOJEIU, OWOJOTHYECKHE MYIIIKH,
KPUCTAJUTMYECKHUE PelIeTKH ). MoJieln aTOMOB U MOJIEKYJI B XUMUHU.
IIpakmuueckas uacme.
NzroToBiieHne Mojieneit MoJeKyl U3 MOAPYYHBIX cpeacTB. PaboTa BooOpakeHus.

3.2 Cmpoenue seujecmea. Pazmepot yacmuy. Hanouacmuypt.
IIpoexmnas 3a0aua Ne 1. Kak y3HaTh IpUMEPHBIE pa3Mepbl BATAMUHHOIO Jpaxe «YHAEBUT», «PeBUT», yaKOBKH
KOTOPBIX PACTIONIOKEHBI y BaC Ha CTOJIaX, HE OTKpPbIBasi 0aHOUEK.
IIpoexmnas 3a0aua Ne 2. Y Bac Ha cTOJlaX HaXOIATCS MEPHBIN MUWIMHAP, KOJI0a ¢ BOJAOM, BECHI PHIYAKHOTO THIIA C
HabopoMm pas3HoBecoB. [IpemnoxuTe cmocoObl oOMpeneseHUusT pPa3MEpPoB MOJEKYT BOABI (TPAKTUYECKUH U
TEOPETHUECKUN ).
Bonpoc: OtHOCUTCS 11 MOJIeKyJia BOJIbl K HaHouyacTulaMm? [louemy BUpyChl Ha3pIBalOT HAHOPOOOTaAMuU?

3.3 Konnououvte cucmemovl: nouea, 2iuHd, nNPupooHvlie 600bl, 6030yX OblM, MUHEPATbl, XJ1e0, MOI0KO, MACIO,

Kpoeb...Konnouonwvie u ucmunnsie pacmeoput. Onrudeckue cBoictsa: «dpdhext Tunmansy», «IBIeHUE UCKPSAIUXCS
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cnoeB». Komnonanble yacTULBI U UX pa3Mepbl. Ixcnepumenmanvhas 3aoaya Ne 1. Ha ctonax: masepHasl ykaszka u
Ja3epHbId (POHAPUK C KPACHBIM JIy4YOM, JIBA XUMUUYECKUX CTAaKaHa: B OJHOM 3aBapeHHBIN MAKETHK 4as, B IPYTOM —
yuctass Boja. I[lpomyctute syu sazepHoro (oHapuka depe3 cTakaHbl. B kakoMm cTakaHe, MO-BallleMy MHEHHIO,
HaxoAuTcs KojuonaHas cucrema? Ha uem oCHOBBIBaeTCS Ballle MPEANOIOKEHUE?

Oxcnepumenmanvras 3adawa Ne 2. Bam Bbiianbl pactBopsl anerara csunia Pb(CH3;COO), u woauna kamus Ki,
ITaTUB C TpoOUpKaMH, CHOUPTOBas TOpejka, Npobdupkoaepxkarenb. B mpobOupky Hameiite 2 mi pactBopa Kl
(BeicoTOM 2 cMm) m 3arem mpuiedte 2 mu pactBopa Pb(CH3COO), . O6pa3syercs »kenthblii ocamok. Harpeiite
POOUPKY JI0 PACTBOPEHUS OCajJiKa. 3aTeM OXJIaJUTe MPOOUPKY OKOJIO 2-3 MHUH U MOMEIIAeM B COCYJ C XOJIOTHOM
neasiHou Bojoi. Uto Habmogaete? UTo mpOUCXOAUT MPHU BCTPSIXUBAHUU POOUPKHU?

Ntak, BBl TOJIBKO YTO OOHAPYXXWJIM pa3TUYME MEXKIy UCTHUHHBIMU PACTBOPAMH M KOJUIOWJIHBIMU pacTBOpamMu. B
NOCJIETHUX Bbl HAONIONANM MposiBieHue onTudeckux 3¢ dexToB: «ddpdext Tunnansa» (axcm. 3aa. Nel) u «siBieHue
UCKPSIIUXCA CI0eB» (IKCII. 3a1.No2).

Bonpoc: Kak goka3ath, 4T0 MBUIBHBIN pacTBOP siBisieTCs KojmouaHon cuctemoit? (Io paccesHuto cBeta B pacTBOpe
-koHyc Tunpamns).

UTO MPOMCXOIUT €CAU B MBUIBHBIM pacTBOp A00aBUThH moBapeHHYI0 coub? (IIpo3paunblii mpexkae pacTBOp pe3Ko
MYyTHEET, 00pa3yOTCs KPYMHBIE XJIOMbs). 3HAKOMCTBO C SIBICHUSMH KOATYJISLIMU U BbICATUBAHHUS.

IIpoexmuas 3aoaua Ne 1.][Ba ydeHUKa MPUTOTOBUIIM CMECh W3 PACTUTEIBHOTO Maciia U BOJBI: 100aBUB MOJIOBUHY
yaiiHOU JIo’)kKK Maciia B 200 mut Boasl. OJIMH U3 HUX YTBEP)KAAET, YTO MOJYYEHHAs] CMECh SIBIISICTCA KOJIJIOWIHBIM
pacTBOpoM, a apyroi 3To oTpuniaet. Kto mpaB? CBoil OTBET WITIOCTPUPYHTE CHUMKAMHU Ha MOOMIIBHOM TenedoHe.

(ITpaBel 00a yuenuka. Bce 3aBUCHT OT OCOOEHHOCTEW MPUTOTOBJIEHUS cMecu. Eciu mpocTo pas3meiniatb Macio B
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BoJie, TO KoHyc Tunnans He HaOmogaeTcs. Eciau ke akTUBHO B30alThIBaTh CMECh B TEUEHHE HEKOTOPOTO BPEMEHH,
TO CM€Chb MYTHEET M B TaKOM pACTBOPE XOPOIIO BHUJEH KOHYC PACCESIHHOIO CBETa, TO €CTh HOSBISIIOTCA
MEJIKOAMCIIEPCHBIE YaCTULIbI KalleJIeK Maca).
BbIBOJI: KOJUIOMJIHBIE PAaCTBOPHI MOXKHO OOHApYXKHUTh IO ONTHYECKOMY TecTy <« 3pdext Tunmans», KOTOpbIH
0OHapy’KHUBAETCS, €CJIM KOJUIOUAHBIE YACTHUIBI HE MPEBBIIIAIOT IUANAa30H HAHOPa3MEPOB.

3.4 Memoowt u cpedocmea IMRUPUUECKO20 UCCIE00BAHUA.
Ha mpeapinynux 3ansaTusx Bbl BBITIONHSIN SKCIIEPUMEHTATbHBIE M MPOEKTHBIC 3anaun. Kak Bbl qymaere, kKakue
METO/JIbI MCCIIEIOBAHUS BBl UCTIOJIb30BAIN?
1. Ha6nrogenue. 2. Dxcnepument. 3. M3mepenue. 4. CpaBHeHMe
BcnomauTe 3amgaHus, MpOCMOTPHUTE CBOU 3alUCH M MPOKOMMEHTHUPYWTE HX C TOYKH 3PEHHS HCIOJIb30BAHHBIX
METOJIOB UCCie0BaHus. UeM BbI MOIb30BAIUCH, YTOOBI PEIIUTDH MOCTABICHHYIO TIEPEl BAMH MPOOIEMY.
Ilpoexmnasn 3aoaua Ne [. Haiinute, yemy paBHa IUIOTHOCTh QJTIOMUHHEBON (DOJBIM M MEAHOW WM CTaJTbHOM
0OJIBAaHKM HETPABUILHOM (hOPMBI, KOTOPHIE JIeKaT Ha Balux cTojiax. Maet obcyxkaeHue.
JIOTKHBI TIPEITIOKUTD TIaH PEIICHUs 3TOW 3a7]auM, ONPEACIIUTh KaKhue HeOOXO0IUMbI U3MEPHUTEIbHBIE IPUOOPHI IS
pELIEHUS ATOM 3a1a4H.
CpaBHUTH HaWJICHHOE 3HAYEHUE TJIOTHOCTH ATIOMHHUS, MEJIA UM CTAJIA CO CIIPABOYHOMN BETUYMHOM.

3.5 Kak cmenenv usmenvuennocmu eéausem Ha oOuiyio niouwiadv conpukacaroujuxca yacmuy. OObEMHBIE B3PHIBbI
Ha MYKOMOJIBHOM 3aBOJE, JPEBECHO-CTPYKEUHOM Mpeanpusituu. [loyemy Henb3si UCHOJIb30BaTh OEH3MH IS

poO3KuUra Jpos. BcnoMHUTB «4TO Takoe mIomaab», «CANHULBI U3MCPCHUS IIJIOIIAAM))>.
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3.6

llpoexmnas 3a0aua Ne 1. Y Bac Ha crTojiax Haxonstcs Jnbo kyOuk PyOuka, nubo ManeHbkasi ymakoOBKa caxapa-
padunana. Haligure moiaap 1mesioro Kyouka u o0IIyro Miomaab 9 Malbix KyOUKOB, U3 KOTOPBIX COCTOUT OOJIBIIION
KyOHWK; WM 11eJIONM YMaKOBKM caxapa M OONIYIO IUIONIaJbh BCEX KYCOUKOB caxapa B ymakoBke. CpaBHUTE 3HAUYCHUS
TUIOLIAAM 11eJI0N (UTYphl U CyMMapHOM IIomaau ee yactei? Kakyio 3aKkOHOMEpHOCTh Mbl MOXEM Ha0II0AaTh?
Hanooovexkmuvl u 00ycnogineHnocms ux YHUKAIbHBIX CEOUCME PE3KUM YGeaudeHuem NA0uiadu noeepxXHocmu
yacmuy: HAHOYACTHUIILI, HAHOIUJICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPUKHU, JICHIPUMEPHI, IIEOJUTHI,
KBaHTOBBIE TOYKH.

IIpoexmnas 3a0aua Ne 2. Yxo nocs umeet niauny 12-13 mm, a yactuia maraetuta Fe304 — 20 uM. YBenuubte ux B
1 mwumapn pa3. C kakumu oObeKTaMU BBl Temeph OyaeTe ux cpaBHHBaTh? Kakue ¢uzmyeckue BEITHMUUHBI
U3MEHSIOTCS TIPU U3MEHEHUHU JTUHEUHBIX Pa3MepoB?

IIpoexmnas 3a0aua Ne 3. Ckonibko nMucToB OyMaru A4 BouaeT B ctakaH oobeMoM 100 mut?

Kaxxnoit rpymme Beiianbl TUCTHl Oymarn A4 u xumudeckue crakanbl 00bemoM 100 mi. Kaknas rpynmna umier oTBer
Ha ATOT BOIIPOC.

[Ipennmaraem MOMOIIb: COMHHUTE JIUCTHI B KOMOK. CKOJIBKO KOMKOB OyMard BOIILIO B OJWH CTaKaH?

Haitnure miomaaes otnenbHoro jucta A4 u miomaab MOBEPXHOCTH XUMHUYECKOro crakaHa. Hainure cymmapHyo
IJIOIIA/Ib KOMKOB OyMaru, HaxoJsIIuXcs B CTakaHe?

JlemaroT BBIBOJI: OHA OKa3ajach 3HAYUTEIHHO OOJIbIIE TUIONIAAN MTOBEPXHOCTH CTaKaHA.

Kakum o0OpazoM Mbl yBEIMYWIM CYMMapHYyHO IUIONIAJb MOBEpXHOCTH Oymaru? (YMeHbllleHHeM o0beMa OJIHOTO

JUCTA)
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3.7 Hanoodovekmul u 00ycino61eHHOCMb UX YHUKAIbHBLIX CEOUCHIE PE3KUM YGeudeHuem Na0uya0u NnoeepxXHocmu
yacmuy: HAHOYACTUIILI, HAHOIUJICHKH, HAHOBOJOKHA, HAHOTPYOKH, HAHOLIAPUKH, JEHIPUMEPHI, ICOJUTHI,
KBaHTOBBIE TOYUKHU.
llpoexmnas 3ad0aua Ne 4. Haligute 1miomaab CBOEH YyepenHoi KOPOOKU M CpaBHUTE €€ C IUIOMIAbI0 TOBEPXHOCTH
OOJIBIIMX HOMYIIAPUI U YepenHoit kopoOku, ecau S(kopa 6.1m.) = 2500 cm? . S(u.x)=4nr?/2, rae r=C/2x.

OO0BbsicHeHHE: OOMBIIAs IUIOMIAAb OOJBIITUX MOJYIIAPU 0O0BSICHIETCS HAITMYUEM MHOTOUYUCICHHBIX CKJIAJIOK.
Oxcnepumenmanvhas 3adaya. Ha cTonmax HaxoAsTCs — cTajbHas KHOIKA, KEJIE3HbIA TI'BO3/b, KyCOYEK METHOU
IIPOBOJIOKH, MEJHAsI CKPENKa, rpaHyJibl aJlOMUHUS U IIMHKA, IITaTUB C TpoOUpKamMu, coisiHas kuciorta. [lomecture
NPEIJIOKEHHBIE Tejla Ha JHO MPOOUPOK U J00aBbTE 3aT€M COJSHYIO KHCIOTY (BbICOTA CTOJIOA MKUAKOCTH MPUMEPHO
1,5¢cm).

OnwummTe, yTO BBl HAOIIOAAETE B KAXKI0W U3 MPOOUPOK.

3HAKOMCTBO C QJICKTPOXUMHUYCCKUM PAAOM HaHp}I}KeHI/Iﬁ MCTAJIJIIOB.

Ha3Banme oOvekTa | Hazpanue Uro nabmomaem | JIeBee niaum mpaBee oTHOCUTEIbHO Hy B 371/XuM psiay
MeTalla, u3
KOTOPOT'O

caeliad 00BEKT

BrIiBOI: C KMCITOTOM B3aUMOAEUCTBYIOT METAILIBL: ..........
C KMCJIOTOW HE B3aUMOJICMCTBYIOT METAJUIBL: . .......

- 3aganue no yueOHnky M.A. AXMeToBa: 03HAKOMbTECH C TEKCTOM Ha c. 13.
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- C xakuM BBl CTOJIKHYJIUCH poTuBOopeuneM? Meab U cepeOpo B HAHOCOCTOSTHUSIX CITIOCOOHBI B3aMMOJIEHCTBOBATH C
KUCJIOTaMH. Y BEJIMYECHUE TUIOMIAM MOBEPXHOCTH PEArupyIOIUX YAaCTHUI[ BIUSET HE TOJBKO HAa CKOPOCTh PEAKIIUU
(0OBEMHBIE B3pBIBBI), HO U HA XapaKTep XMMUYECKUX CBOMCTB.
IIpoekT «B nmouckax KOMIOUAHBIX pACTBOPOB)
4. XuMus Ha cTpaKe 310POBbSI.

4.1 Hoo. Boszonka iiooa. Hoo u3z anmexu.
IIpakmuueckas uacme.
N3roroBneHnue Moieni MOJIEKYJIbI HoJa. DiIeKTpoHHasl, rpadudeckas ¢popmyia ioma
[Ipoext «O0HapyxeHHEe KpaxMasa B MPOAYyKTaX MATAHU.

4.2 «Mapzanyoexka». Ilepmanzanam kanus. Mapranei v €ro CTETICHH OKUCIICHUS
IIpakmuueckas uacme.
Ornpenenenne MaccoBOM 10U KACIOPO/Ia B MOJIEKYJIE TIEpPMaHIraHaTa Kajausl.
Pacuer oTHOCHUTENBHON MIIIOTHOCTH KUCIOPOJIA TIO BO3AYXY.
COopka npudopa 1151 TOTyYeHHUsT KHUCIOPO/ia METOJ0M BBITECHEHUS BO3/1yXa.
DKcnepuMeHT: cOopka mpudopa s pa3iokKeHUs epMaHranara kanusa. KauecTBeHHas peakiusi Ha KUCIOPOI.
[[BeTHBIE peakIuy ¢ IEpMaHTaHATOM Kamus (Hamp., IepMaHTaHaT Kalus ¥ CyIb(QUT HATPUS, JIp.)

4.3 Ilepexuco 600opooa. Ceoiicmea u npumereHue nepokcuoa 6000pooa. CTereHb OKUCICHUS KUCIOPO/ia B MOJICKYJIC

MEPOKCUIA BOJIOPOAA.

Peakuus paznoxenus nepokcuaa Bogopoaa. Kak npoBectu skCiepuMeEHT.

Karanuzaropsl. Oxkcun mapranma (1V), depMeHT kaTanaza — KaTaIu3aTOPhl PEaKINK Pa3I0KEHUS.
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IIpakmuueckas uacme.

Oxcun mapranna (1V): Hanucats GopMyny BelIeCTBA U ONPEACTUTh CTEIIEHb OKHCIICHHUS.

Tpu npoOupkH, B Ka)K10i HAXOAUTCS HECKOJIBKO MJI aITEYHOU MEepEeKUcH Boaopoaa. Bo BTopyio u TpeTbio MpoOUpKH
MMOMECTUTE COOTBETCTBEHHO okcua Maprania (1V) (Ha koHuMKe mmaTess) U CBeKeHATEePThIN KapTodenb (Ha KOHUUKE

IITIATEeIIs ).

Howmep npoOupku | Uro nob6aBunmu Uro nabmomaem

Hamucath ypaBHEeHUE peakiuy ¢ 0003HAYECHUSIMU YCIIOBHUM €€ IPOTEeKaHUS.
[Ipoucxonut nu peakuus B nepBoil npodupke? [Ipemnoxute npubop Ajsi MOTYyUYESHHUS BOAOPOAA MPHU Pa3I0KEHUH
NEPOKCHIa BOJOPOIA.

4.4 Auyemuncanuyunosana kucioma. Ackopounoeasa kucinoma. KucnotHocth cpenpl. pH — uMHIMKaTOpbl CBOMMU
pyKaMH.
IIpakmuueckas uacme.
Onucanue Quznyeckux cBOUCTB. [IpuroToBiieHHe pacTBOPOB alEeTUJICATTUITUIIOBON U aCKOPOMHOBOM KHUCJIOT.

JleiicTBue mHANKATOPOB ((heHondTanenHa, JakMyca U METHIOPaHXa) Ha UX PaCTBOPHI.

WHJAUKATOPHI AneTnicanuimioBas AcKopOHMHOBas KHCIJIOTA

KHCJIOTa

®enondranenH
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Jlakmyc

METHJIOPAHXK

[IpuroroBnenue oTBapa KpacHoW kKamycTel. HaOmionenue nuaMeHeHus BeTa OTBapa B pa3HbIX pacTBopax (yKCycHas,
JUMOHHAsI, aCKOpOMHOBAasi KHUCIJIOThI, MMOBAapEHHasi COJib, Fa3MpOBaHHAs BOJA, HAIIATHIPHBIA CIUPT, MUILEBAs COJA,
pPacTBOpP MbUIA U CTUPAIBHOTO MOPOLIKA).

B3aumoneiicTBue ackopOMHOBOM KUCIOTHI € HOAOM. Bompoc: 115 KakuxX Lefed MOXKHO HCIOJIb30BaTh 3Ty PEaKLnio?

(n71s oOHApY)KEHHST ACKOPOMHOBOW KUCIIOTHI B MPOAYKTAX MUTAHUS).

1 peareHT ackopOMHOBAs KUCTIOTA 2 peareHr Uro wnabmomaeM Tmpu  HUX
Hon B3aUMOJICHCTBUH

dusnyeckue cBOMCTBA: dusnueckue

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

4.5 «3enenka» unu opuniuanmossiii 3eaenstii. 1{BeT nopomkoodpasHoro OpuIMaHTOBOTO 3e1eHoro. [IpakTuueckoe
3HAYEHUE U MOIYYEHUE.
IIpakmuueckas uacme.
dusndecKkrue CBOMCTBA OPHILTMAHTOBOTO 3€JICHOTO
Kak nokazath MOITUHHOCTH OPWIIMAHTOBOTO 3elieHOro. lIpoBemeHue mMmociaenoBaTENbHBIX PEAKIMil B OJIHOMN
MpoOupKe ¢ OPUIITTMAHTOBBIM 3€JICHBIM: BHaYaje B MPOOUPKY JO0ABUTH KOHIICHTPUPOBAHHOW COJISTHOM KUCIIOTHI, a
3arem pactBopa menoun NaOH. Odopmnenune paGoTel MO CBOEMY YCMOTPEHHIO. 3aTeM OOCYIuTh: Kak
3a(UKCUPOBAIIH PE3YITHTATHI SKCTIEPUMEHTA (M3MEHEHHE 1IBETA, BBIMAICHAE OCA/IKA).

[Ipoext «M0KHO JIM KCTIOJIb30BaTh OPUILIMAHTOBBIN 3€JI€HBIN KaK MHIUKATOP KUCIOTHOCTH CPEIbI»
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4.6 «MbLno uydecnoe: XO351UCTBEHHOE U TyaJIETHOE, KUJIKOE U TBEPJIOE.
lIpakmuueckas wacme.
JleicTBHE TaKMyca Ha paCTBOP MbLIA, paCTBOP CTUPAIBHOIO MTOPOIIKA
(moKa3aTenbCTBO IIEIOYHOTO XapakTepa MOIOIMIMX CPeACTB). M3ydeHue STHUKETOK TBEPAOr0 M KUIKOTO MbLia
(pa3nuure B XUMUYECKOM COCTaBe). PacTBOpeHue Mblia B )KECTKOW M TUCTHILIUPOBaHHOM Bojie. Dddext Tunmamns.
[Ipoext «MpbuIOBapeHUE)

5. Xumusg nmuum

5.1 Caxap, kpaxman, yenniono3a — poOCMEEHHUKU 2/IIOKO3bl.
Urto takoe nuabet. [ MukeMudeckuii HHACKC MPOAYKTOB MUTaHUs.  XUMHUYECKHUE MOJICIACTUTEN U UX KOBAPCTBO.
Ilpakmuueckas wacme.
Omnpenenenne MPOyKTOB C BEICOKHM TTTUKEMHUYECKUM MHAEKCOM (paboTa ¢ Tabiuiiei).
OmnpenensieM MOACIACTUTENN: aciapTaM, copOuT .... (Pabora ¢ aTHKeTKaMH.
OnpbIT: B3aMMOJICUCTBUE TIIOKO3BI C THAPOKCcHAOM Menu (1), cBeXenpuroToBICHHBIM.
HccnenoBanne W3MEHEHHsSI COAEpKaHUS TIIFOKO3bl B KPOBHU IOCTE cOalancupoBaHHOTO o00ea U TOocHe
ynotpebaeHus gactdyna: KUPUEIIKOB,YHUTICOB, CIAIKUX Fa3UPOBAHHBIX HAITUTKOB.

5.2 Antomunuiti: eenukuit u yycacuwiii. Ilouemy He cleayeT TOJIB30BAaThCS aTrOMHHHEBON Tmocynoi? ComepHUK
kasbnusa. Ocreonopos. MeTaibl KOHCepBHOM OaHKH.
lIpakmuueckas paboma.
CaoiicTBa amOMuHUA U O0JACTU MPUMEHEHHUS AJIIOMUHHS HAa OCHOBAaHHUM €ro CBOWCTB (moBTOpeHue). CocTaBUTh

Ta0IUILYy, KJIacTep WA CXEMY.
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[IpoBeneHre XUMUYECKUX PEaKLUH, XapaKTepU3yOIUX aM(pOTEPHbIE CBOMCTBA COETMHEHUI aTIOMUHHS.
OmnpiT 1. ATFOMUHAN U COJISTHASI KACIIOTA.

OmnpiT 2. Xy1opua aJIFOMUAHUS M THIPOKCH]T HATPUS

OmnprT 3. I'mapokcua adtOMUHUSA U COJISTHASA KUCIIOTa

OmriT 4. FI/II[pOKCI/II[ AJTFOMUHUWA U TUAPOKCUL HATPUS

HazBanue onbiTa Yrto HaOmIr01aEM YpaBHEHHE XUMUYECKON PEAKIUH

BeiBOg: .........
[IpoexT «Ee BenmuuecTBO — KOHCEpBHAs 0aHKA: SKCIEPUMEHTAIBHOE ONPEIEIICHHE METAIITIOBY.
5.3 Ykcycnaa kucnoma. CtonoBbiii yKCyC, YKCYCHasl 3CCEHIIMS, JeAsHAsl YKCyCHasl KUCIoTa: B ueM pasHuia. CBoiicTBa

YKCYCHOM KHCIJIOTHI U €€ TpuMeHeHne. OU3n0I0rnyeckoe BO3AeCTBUE KUCIIOTHI.
IIpaxmuueckas paboma.
CocraBieHre NOHATUMHON CXEMBI: «4TO 5 3Hat0 00 YKCYCHOM KUCIOTe»  (MHAMBHUAYAJIbHO, TUOO B TPYIIIE).
PacueT KoHIIEHTpalUK KUCIOTHI MPU €€ pa30aBiICHUH.
KucinotHOCTh pacTBOPOB MUIIEBOM COJBI U YKCYCHOM KUCIIOTHI.
lMameHne nuIeBo COAbl YKCYCHOW KUCIIOTOM: PU3HAKNA XUMHUUECKOU
peakuuu (BBIJCICHHUE Ta3a, PE3KOe YBEIHMUYCHHE 00beMa peakKIIMOHHOM cMecH). [IoBTOpUTH peakiuio TameHus COIbl
C HCIOJb30BAaHMEM HHAMKATOpa (Hamp., OTBapa KpAacHOKOYaHHOW KamycTsl). [nsi dero HeoOXoguMo ObLIO
MpUMEHEHNE UHAKaTopa’?

06paTI/ITB BHHMAHHC, YTO BBIACICHHUC Ira3da 4aCTO COIMPOBOXKIAACTCA
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YBETMYCHUEM 00beMa PEeaKIMOHHON cMech. Kakue Mepbl Ipe1oCTOPOKHOCTH
HY>KHO COOJIIOZIaTh NIPH MPOBEACHUHN TAKUX PEAKITHI?

5.4 «Conenan nawa xncu3npy (NMOBapeHHAs COJb, MOTall, TJyTaMaT HaTpUA....... rayoepoBa CoOJib, MEIHBIN
KYIIOpoC...... )
[Tumesas cona, MUTheBas coja, KAIBIIMHUPOBAHHAS COJIa, KAyCTHYECKAasi CO/Ia: OJIMHAKOBBIC WIIM Pa3HbIC BEIIECTBA.
KadecTBeHHBIE pEaKIUU B XUMUH.
IIpaxmuueckasa paboma
OnpenenuTh: KaKoe U3 BEIICCTB (MHIEBas CoJla, KayCTHYecKas coJia, KaJbIIMHUPOBAHHAS COJIa) SIBJISIOTCS COJISIMH
YTrOJIBHOW KUCJIOTHI.
Omnpit 1. JlelicTBUE UHAUKATOPAMMU.

OmnpiT 2. JlelicTBHME Ha paCTBOPHI MHUILIEBON U KAyCTUUECKON COJIbI YKCYCHOM KUCIIOTHI

HazBanue onbiTa Yro HabmIr01aEM BriBox

BuiBon: ..........
[IpoBenenue OMBITOB MOATBEPKIAET, YTO IMHILEBAsI COJA, KAJIbIIMHUPOBAHHAS COJAa — 3TO COJIM CIaboW yroibHOU
KHUCIIOTHI, @ KayCTHYECKasi CoJia — PpAaCTBOPUMOE OCHOBAHHE.
OO6CcynuTh, KaKk 10Ka3aTh OMBITHBIM ITyTEM, YTO MUIIEBAs CO/IA SIBISICTCS] KUCIIONU COJBIO.
5.5 Bpeo numpamoe: mugh unu npaeda. Ilonb3a HUTPATOB: BaKHEHIIME MUHEpAIbHBIC YIOOpPEHUS KaK MCTOYHHK

azora. Kpyrosopot a3zora. [loueMy BeHeprHa MYXOJOBKa IMOEIAET HACEKOMBIX (TaK OHA BOCIIOJHSET HEIOCTATOK
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azoTa B OOJIOTUCTBHIX MecTax). HuTpaThl B KauecTBe MMILEBBIX KOHCEpPBAHTOB. Kakue mpeBpalleHus MPOUCXOIAT C

HUTpaTaMH B OpTraHU3MC YCJIOBCKA. A3OT ¥ €ro CTCIICHU OKHMCJICHMS.

HpaKmu'-l€CKCl}Z yacmso.

Onpenenenne MaccoBOM JI0JIM a30Ta B KaJIUHHOM, HATPUEBOW M aMMOHUNHOM cenuTpe. BrIBo: Kakoe u3 HUX Ooiiee

IOCHHOC a30THOC YI[O6peHI/IC.

IIpoext «BnusHue a30THBIX YAOOPEHUH HA POCT CaXEHIIEB (PacoIm».

6. Pabora Haa npoektamu — S 4

6. Dman evibopa memvi, NOCMAHOBKU Yeau, 3a0ay UCCAe008AHUSL.

7. Dman eviosudiceHus 2unomesui.

8. Dman naanuposanus nymu oocmudiceHusi yeneu uUcciedo8amebCkux (NpoeKmuulx) pabom u 6v160pa HeoOX00UMO20

UHCMPYMEHmMapusl.

9. Dman npogedenus yuebHo20 ucciedos8anusi (NPOeKMHOU padbomvl) ¢ NPOMENCYMOUHbIM KOHMPOAEM 3d XOOOM

8LINOJHEHUS U KOPPEeKYUel pe3yibmamos.

10.9man oghopmnenus, npedocmasienus (3awumaol) NPOOYKMa NPOEKmMHoOU pabomol

OobopynoBanue:
HaumenoBanue KpaTkue xapakrepucTuku
o0opynoBaHus
Hudposas Hudposoii naTumk 3n1ekTporpooaHocTu [{udposoit narunk pH
nabopaTtopus [udpoBoii JaTYMK MOTOKEHUS
y4EeHHUYEeCKast HudpoBoil naTunk TeMeparypbl
(pusmka, xumus, Hudposoii natunk abcomoTHOro naieHus Liudposoit ocrmmnorpaguueckuit taruuk Becsl anexktponHbie yueOHble 200 T
ouosorus) Muxkpockomn: uuppoBoi WM onTHYECKui ¢ yBenrnueHrueM ot 80 X

HaGop 11 u3rotoBieHus MUKponpenapatos Mukponpenapatsl (Ha6op)
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CoenuHUTENBHBIE IPOBO/IA, IPOTPAMMHOE 00eCIIeYeHNE, METOIMUECKUE YKAa3aH!Us
KoMIuIeKkT conyTcTByrONIMX 3JIEMEHTOB JUIsl OIIBITOB 110 MEXaHUKE

KoMm1muiekT comyTCTBYIOMIMX 3JIEMEHTOB JUISL OTIBITOB IO MOJICKYIISAPHOU (pr3HKe
KoMIutekT conmyTcTByrOIuX 3J€MEHTOB ISl OIIBITOB IO AIEKTPOANHAMUKE
KoMIUIeKT COnmyTCTBYIONIMX 3JIEMEHTOB JUIsl ONIBITOB 110 ONTUKE

Kommuiekr nocyzas! n
o0opymoBaHUs IS
YUYEHUYECKUX OIBITOB
(busuka, xumus,
ouosorus)

ITatuB 1a00paTOPHBI XUMUYECKUI

Ha6op vamex [etpu

HaGop nHCTpyMEHTOB IpenapoBaIbHBIX

Jloxkka sl C)KUraHus BEIIECTB

Crynka dapdopoBas ¢ necTukom

HaGop Ganok s XxpaneHus TBepAbix peakTuBoB (30 —50 mun)
Habop cxnsiHok ((h1akoHOB) A1l XpaHEHHsI paCTBOPOB PEAKTHBOB
Ha6op mpubopok (ITX-14, TTX-16)

[Ipubop /st mosryyeHus razon

CnuproBka

I'oprouee 1t cCIUPTOBOK

OdunbsTpoBanbHas Oymara (50 mT.)

Konba konnueckas

[Tamouka cTeksiHHASA (C PE3NHOBBIM HAKOHEYHHKOM )
Yamreuka /715 BbITapuBaHus (BbIIapUTEIbHAS YallleuKa)
MepHbIii MHIP (TUTACTUKOBBIN)

Boponka crexiisiHHas (Mastast)

Crakan crexisaubii (100 m)

I"azooTBOAHASA TpYOKa

XUMUA

JleMOHCTpaHOHHOE
o0opyaoBaHme

CocTaB KOMIUIEKTA:

Cmonuk noovemHulil

Haznauenwne: c6opka yaeOHBIX YCTaHOBOK,

pasmep croiemHuIe: He MeHee 200*200 MM, MIIaBHBINA TOBEM C TIOMOIIHI0 BUHTA: HATMYNE

LImamue demoncmpayuonnvil xumudeckui. HaznaueHnue: 1eMoHCTpauus NpubOpoB U YCTAHOBOK, ONOPA, CTEPKHHU, JAIlKu, My(ThI, KOJIbLA:
HaJIW4Ke, BO3MOXKHOCTh 3aKPEIUICHUS 3JIEMEHTOB Ha PAa3JIMUYHON BBICOTE: HATNYHE

Annapam 013 npogedeHUss XUMUYECKUX peaKyuii.

Haznauenue: neMoHCTpanys XMMHUYECKHX PEAKIUH, OIJIOTUTENb apOB U Ta30B: HAIWYHME,

MaTepHaj KOJIObI: CTEKIIO

Habop ons snexmponusza 0eMoHcmpayuoHHblil:
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Haznauenwne: n3yueHue 3aKOHOB 3JIEKTPOIHM3a, COOpKa MOACTH aKKyMYJIATOpa,
€MKOCTb: HaJU4He,

AMEKTPO/IBI: HATHYHE

Komnnexm wmepnvix xoab manozo obvema:

Haznauenwue: 1eMOHCTpaIlMOHHBIE OIBITHI,

00BeM k010: ot 100 Mt 10 2000 mut,

KOJIM4eCTBO K0j10: He Menee 10 miT.,

MaTepHal KoJIO: CTEKIIO

Hab6op ¢naxonos (250 —300 Mt aj1st XpaHEHUS] paCTBOPOB PEAKTHUBOB).
Haznauenwue: XxpaHeH#e pacTBOPOB PEAKTHBOB,

KOJIM4eCcTBO (hjIaKOHOB: He MeHee 10 miT.,

MaTepHai (JIaKOHOB: CTEKIIO

poOKa: HaJIn4ue

Ipubop 015 onwvIMos no XumMul ¢ NEKMPULECKUM MOKOM J1aOOPAMOPHbLilL)
[Tpubop au1st WILTFOCTpAINY 3aKOHA COXPAHEHHS MACCHI BEIIECTB:

cocyn JlannonbTa: HaIM4YKe

poOKa: HaJIN4He,

THUT IPUOOpa: IEMOHCTPAIIMOHHBIN

Henumenvhas goponka:

Ha3znauenue: paszjeneHue AByX *UJIKOCTEN MO IIIOTHOCTH,

MaTepHrall BOPOHKH: CTEKIIO

Yemanoska ons nepeconxu eewgecms:

Haznauenwue: jeMOHCTpaIysi OYMCTKU BENIECTBA, IEPEroHKa, KOJIOBI, XOMOAUIBHUK JUIST OXJIKICHUS, AlTIOHXK,
npoOKa: HaJIMJIue,

JUTMHA yCTaHOBKH: He MeHee 550 MM

Ilpubop ona nonyuenus 2a308:

Ha3HAYCHHE: MONTyYCHHE Ta30B B MAJIBIX KOJHYECTBAX, (COCTAB KOMILJIEKTA: He MeHee 6 NMpeIMeToR)
baus xombunuposannas 1abopamopHast:

bans BogsgHas: HaaU4HE,

KOJTbI]a CMEHHBIC C OTBEPCTUSAMH Pa3HOTo JraMeTpa: HaIuJke,

TUTMTKA 3JICKTPHUECKasi: HATHIHE

Dapghoposas cmynka ¢ neCmuKom.

Hasnauenwue: 1jist pa3MenbueHus KPYIMHBIX (PaKIMii BEIECTB M MPUTOTOBJICHHUS MOPOIIKOBBIX CMeceit
Kommzekr tepmomerpos (0 —100 C; 0 =360 C)

KoMIurekT xumMuaeckux
PCaKTUBOB

CocraB KOMIUIEKTa:
Hab6op «Kucnote» (a30THas, cepHasi, colsiHast, opTodocopHasi)
Habop «'mapokcuasy (ruapoKcua 0apusi, THAPOKCH KaJIUsl, THAPOKCH I KAJIBIHS, THIPOKCHI HATPUS)
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Habop «Oxcunpl MeTannoBy» (amoMUHHs OKcH, Oapust okcu, xeres3a (III) oxcua, xambimsa okcun, maraust okcun, memn (II) okewmn,
HKa okcu) Habop «lllenounble U 1mea04H03eMebHBIC METAJUIb) (JTUTHIA, HATPHIA, KaJIbIIUi )

Habop «Meramibny (aIOMUHUH, kKele30, MarHHA, MeJlb, IIMHK, OJIOBO)

Habop «lllenoynsle 1 mIe109HO3eMENbHBIE METAILTBD (JIMTHH, HATPUH, KaJIbLIUi)

Ha6op «OrueonacHele BetiectBa» (cepa, hochop (kpacHsbiit), okcun dhochopa(V))

Habop «["anorensn» (nox, 6pom)

Habop «["anorenuabsn» (aIrOMUAHUS XJIOPH, aMMOHUS XJIOpH, Oapus xnopuf, xenesa (I11) xnopua, kanus Hoanun, Kamus XJIOPHI, KabIKs
XIJIOPHI, TUTUSL XJIOpU, MarHus xyopun, Menu (11) xmopua, Hatpust Opomun, HaTpHs GTOPHUL, HATPHS XJIOPHI, LIUHKA XJIIOPH])

Ha6op "Cynbdatsl, cynbuisl, cynsGuTsl" (amoMuHus cyiabdart, aMMoHuUs cynbdart, xenesa (II) cynbdun, xenesa (II) cynbdar, 7-mu
BOJHBIH, Kamust cynbdart, kobanera (II) cynedar, maraus cynedat, mequ (I1)) cynbdar 6e3Bomusiit, Menu (1) cynbdat 5-Tv BomHBIN, HATpHS
cynbdu, Hatpus Ccynb(QUT, HATPUS Cyab(ar, HATpUS THAPOCYIbGAT, HUKEIS CyabpaT

Ha6op "Kapbonatsl" (aMMoHUs KapOoHAT, Kayus kapooHat, meau (II) kapOoHaT ocHOBHOM, HaTpusl KapOOHAT, HATPHUS THAPOKAPOOHAT)
Habop "®ocdatbl. Cunmkatsr" (kanust MOHOTHApoopTodochaT, HATpHs CHIIMKAT 9-TH BOJHBIH, HATPHsI OpTodocdar Tpex3aMelleHHbIH,
HaTpus guruapodocdar)

Habop "Atueratsl. Pomanunsl. Coenuaenwust xene3a" (kanus anerar, kams Geppo(Il) rekcanmanny, kamus dpeppo (I11) rekcanmonu, xamus
POJAaHU]I, HATPHS AlleTaT, CBUHIIA alleTaT)

Ha6op "Coenunenust mapranua (kajaus nepmanranat, mapranna (IV) oxcun, mapranna (II) cynbdar, Mmaprania xaopu)

Hab6op "Coenunennst xpoma" (aMMOHHS TUXPOMAT, KaIHs TUXPOMAT, Kanus xpomat, xpoma (I1I) ximopua 6-Ti BoAgHbIH)

Hab6op "Hutpatsl" (a1roMUHUS HUTPAT, aMMOHUS HUTPAT, KAl HATPAT, KaJIbIus HATpaT, Meau (1) HUTpaT, HaTpus HUTpPAT, cepedpa
HHTpAT)

Ha6op "Munukatopsl” (JJaKMOU, METUJIOBBIM OpaHXeBbIH, (heHOI(PTAICHH )

Ha6op "Kucnopoacoaepskaliie oprannueckue BemiecTra (aleToH, MIMIEPUH, TUITUIOBBIN 3QUp, COIUPT H-OYTHIIOBBIA, CIHHPT
WN30aMUJIOBBIH, CIIUPT M300yTHIIOBBINH, CIHMPT ITHIOBBIH, (heHOM, (hOPMAHH, STHICHTINKOIb, YKCYCHO-3THIOBBIH 3(hHp)

Ha6op "YrmeBomoponsr" (OeH3uH, rexcad, He()Th, TOITYON, IIMKIOT€CKaH )

Ha6op "Kucnorsl opranndeckne" (KHCIOTa aMHHOYKCYCHAs, KHCIIOTa OEH30iHAas, KHUCIOTa MAacCisgHas, KUCIOTa MYpaBBHHAS, KHCIIOTa
OJIEMHOBasA, KHMCJIOTa MaJbMHUTHUHOBAS, KUCJIOTA CTEAPHHOBAs, KUCIIOTAa YKCYCHAsl, KUCIIOTA IaBeIeBast)

Habop "YrieBonbl. AMUHB" (QaHWINH, aHWJIMH CEPHOKWCIBIN , J[-TIroko3a, METHIaMUH THIPOXJIOPHIT , cCaxapo3a)

KoMIuiekT kosuiekmuit
W3 CIIACKA

Haznauenue: 1eMOHCTpalMOHHOE,

BH/I YITAKOBKHU: KOPOOKa,

OIMCAaHME: HAJIMYHe

CocTraB KOMIUIEKTA:

Komneknus "Bonoksa"

Komnekius "KameHHBIH yroiabs ¥ IPOIYKTHI €ro repepadoTku”
Komnekius "Meranisl 1 criiaBsl"

Komnekius "Munepais! 1 ropHbIe Topoas!” (49 BUIOB)
Komnekius "MunepanbHbIe yA0OpeHUs"

Komnekius "HedTs 1 mponykTh ee nepepaboTku”
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Komneknusa "ITnactmaccer"

Konneknus "Tonauso"

Komnekuus "YyryH u crans"

Komnekmus "Kayayk"

Komnexmus "lIkana TBepaocTu"

HaGopsl a5t MopenupoBaHUsl CTPOEHMsI OPraHMYECKHX BellecTB (YUeHHYECKHe) He MeHee 4 IIT.

Chnucok HCIO0JIb3YEMbIX HCTOYHUKOB

Cnucoxk OCHOBHOM JIMTEpaTyphl:

1. Xumuueckast sanukinoneaus. T 1. M., 1988 r.

2. Kykymkun F0.H. «Xumus Bokpyr Hac», M. Beiciias mkona, 2018 r..

3. B.H. Ky3HenoB «XuM#us Ha TTOPOre HOBOTO ThICSAUETETUs», «XuMus B 1mkone» Ne 1, 2017.

4. AM. IOnun u apyrue. «Xumus ajist Bacy. M. «Xumusi2002.

Cnmcok JuMTepaTypsbl VISl y4UTeNs:

1.

2
3
4.
5
6
7

O.C. T'abpuensn, I'.I". JIsicoBa «HactonpHast KHUTa yauTesst Xumun». , J{poda, 2017.

. Amux6eposa JI.IO. 3anumarensHas xumus. Kaura mis ygammxcst, yaureneit u poaureneit. M.: ACT-ITPECC, 2017;

K.A. MaxkapoB «Xumus u 310poBbse». M. «lIpocBemenne».2005.

1O.H. Koportsliiea «XMMUYECKHE CATIOHBI KpacoThl». «XuMHUs B mkoae». Ne 1. 2005 r.

. Cxypuxun .M., HeuaeB A.Il. Bce o nuuie ¢ Touku 3penns xumuka. Crpas. uzganue. M.: Beiciias mkona, 2009
. AxmetoB M. A., 3opoBa E.IO. O6y4yenne XxumMun Kak MpoIecc pa3BUTHS

. TIO3HaBaTeNbHBIX cTpaTernit ydammxcs [Tekcr]/ AxmetoB M. A., 3opoBa E.IO.// Hayka u mkona.- 2015.- Ne 2.-

C.81-87
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8. Jlazaper B. C. IlpoekTHas nesATeIbHOCTh B IIKOJE: HEUCHoONb3yemble Bo3MoxHocTH [Tekct]/ Jlazaper B. C.
//Bompocsl oo6pazoBanus. — 2015.- Ne 3.-C. 292-307.
9. Boponuos A. [IpoekTHas 3agauda [DnekTpoHHbIN pecypc]| / Boponmos A. - XKypnan «Hauanpnas mkonay.- 2007.- Ne

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

10.BBenenue B HaHoTexHoJOoruu. Xumus [Tekcr]/ yueOHoe mocoOue st yuammxes 10 — 11 kmaccoB/ moj peaakiuei
AxmeroBa M.A. - CII6: obpa3oBatenbHblid 1IeHTp «Yuactuey, OOpaszoBarenbHbie npoekThl, 2011 — 108 c. (cepus
Hanomikomna)
11.Ta6puensia O.C., OctpoymoB WN.I'. [Iponeneruueckuii kypc «Crapt B xumutoy/ 'abpuensa O.C.- Kypnan «Xumus
B mikoje».- 2005.- Ne 8.- C. 19-26
12.T'ony6 I'.b., Ilepensiruna E.A., UypakoBa O.B. OCHOBBI NMPOEKTHOW NEATENBHOCTH IIKOJbHUKA: METOJIUYECKOE
nocobue 1Mo MpenojaBaHuio Kypca (C UCIOIb30BaHUEM TeTpajiel Ha nedyatHoi ocHoBe)/ [lon penakimeit mpodeccopa
E.fl.Korana. - Camapa: U3natenscTBO «YuebHas auteparypay, M3narenbckuit qjom «demgopony. 2006. — 224 c.
Cnmcok jgurepatypbl s 00y4arOIIUXCH:
1. B.A. BoiitoBuu «Xumus B 0b1Ty». M. «3Hanue». 2000.
2. «DHIMKIONEIUYECKUH cioBaph oHOTO XUMuKa» M. «llemarorukay, 2002.
3. «Opymuty», Xumus — M. OO0 «TJl «M3patensctBo Mup kHUTE»», 2018.
4. Ammx6epona JI.YO. 3anumarenpHas xumus. Kaura jmis yuanuxcs, yaurenei u poguteneii. M.: ACT-ITPECC, 2017,
)

Mup xumuu. 3anumarenbHble pacckasbl 0 xumuu. Coct. FO.NM.Cmuphos. CII6.: «MuM-2Dkcmpecey, 1995.
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Kpurepuaibuasi Ta0JIMIA OLEHKH NpoeKTa’

Ipunoxenue Nel

Kpurepuit Bba3oBelii ypoBeHb IoBbIIEHHBIN YpOBEHD

1 Gayn 2 Gaya 3 bamna 4 Ganna 5 6annoB 6 6anoB 7 6annoB 8 banoB
Yuenuk Yuenuk YueHuk onucan | YYeHUK Yuenuk Yuenuk YueHuk YueHuk
MOATBEP NI 00BSCHUI CUTYaLUIO U 000CHOBAJ npoaHaju3upo | HasBall chopmysaupoBa | ykazai
TIOHMMaHHEe IPHYKHBI, 110 yKaszan CBOM WJICATLHYIO Ban curyaiuio | HEKOTOPBIC J1 Ipo0JIEMY Ha | HEKOTOPBIE
npoOIIeMbl, KOTOPBIM OH HaMepeHHs (>xenaemyro) W Ha3Ba TPHHHDL OCHOBE HOCJIEICTBHS

§ copMynupoBaH | IPUCTYITUI K CHUTYaIHs MPOTHBOpEYHE ;imeCTBOBaH JIETAILHOTO CYIIIECTBOBA

é HOI yuurenem pELICHHIO MEXAY npoGIeMbl, aHaJm3a HUS

§ npoOIIeMBl, I/I,Z[eaJII)H?I/I u C(bovayJ]I/IPOB CUTYyaLHN U | mpoOiemMsbl

3 copmynupoBaHH peabHOM AHHOH C NPUBEJ aHaJIH3

2 Ol yuuTenem cUTyaluen HIOMOIIBXO MPUYUH ee

E yauTes CyIECTBOBAHH

3 A

=

! Jlannas cucrema onenupanus, npunaras B OOII OO0 T'BOY COIII Nel r. Hereropcka, cOCTaBIEHA COIIACHO METOAMYECKUM PEKOMEHJAUAM U3 cOopHuKa Puimana

N.C, Tonyo TI.b., Ilepemsrmuoii E.A. «lIlopsmok ¢opmupoBanns pasnena «CucremMa OIGHKH JOCTIDKEHHS IUIAHUPYEMBIX pe3yJAbTaTOB OCBOCHUS OCHOBHOM

00pa3oBaTenbHOM MPOrpaMMbl OCHOBHOT'O 001iiero oopazoanusi». — Camapa. 2012,
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Yuenuk YueHuk ¢ YueHuk Yuenuk Yuenux Yuenuk VYyenuk VYyenuk
TIOATBEP IV TIOMOIIIBIO chopmynupoBall | chopMynupoBa | MPETOKMI o0ocHOBaI TIPE/TIOK A TIPE/TIOK A
TIOHUMAaHHe YUUTENS 3a/a4m, JI IeJIb TIPOEKTa | CIIocod JIOCTHKAMOCT | BO3MOJKHBIE CTpaTeruio
LIeNH U 33/1a4 copmynupoBa aJICKBATHBI LIEJIM | Ha OCHOBaHUU y0OenuTbes B b 1IeNU | CHOCOOBI JIOCTHKEHUS

2 MIPOEKTa, 3a/1a4m, MIPOEKTa, poOJIeMBl, JIOCTKEHHUN Ha3BaJl pUCKU | pEIIeHUs LIeTH Ha

§ copMyNHUpOBaH | COOTBETCTBYIOIIM | ONpeleNeHHON chopmynupoBa | menu po0JIEMBI OCHOBE

8 HBIX yIHUTENIEM € LIeJTU TTPOeKTa COBMECTHO C HHOM aHaJmn3a

% yuHuTeNneM COBMECTHO C aJbTepHATHB

5 yuHuTeneM BI

=
ITocne [Tocne YueHuk VueHuk ykazan | YUeHHK Yyenuk Yyenuk VYuenuk
3aBepILICHUS 3aBepILICHUs BBICTPOUIT B BpeMs, 3a(UKCHPOBAIT | CIJIAHUPOBAT | TPEIIIONKHI 000CHOBaJ
MPOEKTa YYEHUK | MPOEKTa YYEHUK XPOHOJIOTHYECK | HE0OX0auMoe pe3yNbTaThI TEKYIINH JIEUCTBHS HEo0X0/IuM
pacckasai, 4to | omucaln ol JUIs TEKYILEro KOHTPOJIb C (maru) B BI€ TS
OBUIO CNIENIAHO B | TIOCIIEIOBATENBHO | TIOCIE0BATENb | BBITIONHEHUS KOHTpOJIS 32 y4eToM COOTBETCTBHH C | peallu3aliu
xo7ie paboTsl CTh U HOCTH copMynupoBa | COOTBETCTBHE | crielU]pUKH 3aJiauaMu 1 HpOEKTa

o HaJ MPOEKTOM B3aUMOCBS3b copMyIHUpOBaH | HHBIX M JEeATENbHOCTA | Ha3Ball pecypcehl

% MPEANPHHITHIX HBIE COBMECTHO | COBMECTHO C JIESITEBHOCTH | (I1aroB) HEKOTOpHIE

g JIeUCTBUI C yuurenem yuHuTenemMm TUIaHY HEOOXO/IMMBbIE

§ IEeUCTBUS EeHCTBUMN pecypcsl

g (uarwm) (11aroB)

= Ilocne Ha stane Yuenuk YueHuk ykaszan, | Y4eHHUK Yyenuk Yyenuk VYuenuk

E 3aBepIICHUS TUTaHUPOBAHHUS JIeTaIbHO KakuM 00pa3oM | ommcal 000CHOBaHO chopMyIHpoOBa | CIUIAHUPOBA

a MPOEKTa YUEHUK | YYCHHK OTHCA orucan OH IUIaHUPYET XapaKTepPUCTH | Ha3Bal 1 b

gé orucan ) nponyKTv, XapaKTEePUCTHK | MCIIONB30BaTh KU TIPOIYKTa, | MOTEHIMAIbH | PEKOMEHIALWU | MPOABIKEHU

° MOy YeHHBIN KOTOPBIiA U TIPOAYKTa, MPOIYKT C y4eToM BIX o € W yKa3aji

% MIPOAYKT TIpeIonIaraer BaYKHBIE I €r0 3apaHee MOTpeOUTENe | MCHONB30BAHU | TPAHMIIBI

8 E TIOTTyYHUTh HCTIOIb30BaHUS 3a/ITaHHBIX it 1 ob;mactu 0 HCIIONB30Ba

§ % KPUTEPHEB WCIIONB30BaH | MMOTyYEeHHOTO HUS

% E OLIEHKU U IPOAYKTa | MPOAYKTA MIPOIYKTA

l% § MPOIYKTa IPYTUMHU
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PaGota ¢ undopmarueii

VYyenuk VYyenuk Yyenuk VY4eHuk ykaszan, | Y4eHuk VYuenuk VY4enuk npu VY4enuk
YKa3blBa€T  Ha | YKa3bIBAEeT Ha BBIIENIII U3 Kakast CaMOCTOSTENb | OpraHu3oBayn | IVIAHUPOBAHMM | caMOCTOATEN
OTCYTCTBUE OTCYTCTBHUE 0003HAUEHHBIX | MH(OPMAIIKS 0 | HO HA3BA HIOUCK paborr BHO U
. BBIJIETIHIT
nH}popManum, KOHKPETHOH yUHuTEeNneM TOMY WITH BUJIBI nHpopmanuu A apryMeHTHpP
BOIIPOCEI, IO
BO BpeMsi | HHpOpMaInHU BO BOITPOCOB TSI WHOMY HCTOYHHKOB, B KOTO pHM’ OBaHO
BBINTOJTHEHUS BpeMsi W3y4EHUs, T€, BOIIPOCY, 13 KOTOPBIX COOTBETCTBHH | geoGXOMMMO TIPUHSIT
TOro JIEUCTBHUS, | OOCYXIECHUS C nHpopmanment MOCTaBJIEHHOMY | OH IUIAHUPYET | C IJTAHOM MOJYYUTh pelieHue o
g JUIL  KOTOPOTO | PYKOBOIMUTEIEM 10 KOTOPBIM HE | Y4WTeJIeM WU MOJYYUTh pabor o CBEJICHUS U3 3aBepLICHUN
=
g JTa o0I11ero miaHa oOaaer. CaMOCTOSTENIFH | HH(POPMAIUIO, | MPOCKTY HECKOJIBKHX JTama cobopa
g uHbopmanus JIeATENILHOCTH B 0, HEOOXOJIMa | PEKOMEH/I0Ba MCTOYHHIKOB nHpopmanu
£ HeoOxoauma, paMKax IpoeKTa, ULt HHYIO u
% 3a1aBas 3a/1aBast BOIPOCHI BBITIOJTHEHHS yuuTeneMm
g BOITPOCHI NpoeKTa
=
Yuenuk YueHUK U3710KWI | YYEeHUK Ha3Bal | YUEHHUK Yyenuk Yyenux Yuenux Yuenux
M3JI0KUIT Te parMeHTsI HECOBIIAJICHUA B | UHTEPIIPETUPOB | yKas3al Ha MIPUBEI peansoBal IIPCATOKUIT
TOJTYYEHHYIO TIOJTYYEHHON CBEIEHUAX, aJl TIONYYIEHHYIO | BBIXOJSIIHE oObsicHenne, | NPSVIOKEHHBIH | criocod
y4HTElIeM paspeleHus
uH(OpMAaLHUIO undopmanu, cozepxaiuxcs | MHGOPMALUIO B | U3 001Iero Kacarouieecs
croco0 MIPOTUBOPEY
KOTOpBIE B MCTOYHUKAX KOHTEKCTE psioa uim JaHHBIX paspelieHHs —
z OKa3aJIuCh uHdopmanuy, COJIepKAHMSA npotusopeda | (CBEAEHHIA), NPOTHBOPEYHs | MPOBEPKH
g HOBBIMU U1 HETO | NPEAJIOKEHHBIX | IPOEKTa e Apyr BBIXOJLINX WIH IPOBEPKH | JTOCTOBEPHOC
2 WM 3a7aJl YUHUTETIEM. Ipyry u3 o01ero JOCTOBEPHOCTH | TH
S}
—? BOIIPOCHI Ha CBECHUS. psina, uin uHpOpMaIHH uHpOpManm
= TIOHMMAaHHe o6HapyKeHH 1
<
% BIX
=] HPOTHBOPEYH
& it
o
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CdhopMHUpPOBAHHOCTH TIPEIMETHBIX 3HAHUM

M CIIOCO00B 1eATeILHOCTH

Vuenuk YueHuk npuBen Yuenuk VYuenuk caeman | YdeHUK Yuenuk Vuenuk cneman | YdeHUK
BOCIIPOM3BEI npuMep, NPEITI0KUI U | BBIBOJ CIIENall BBIBOA | BBICTPOUI B | BBIBOJA Ha | moarBepaui
ApryMEHTALMI0 | TMOATBEPKIJAIONIM | IIPEIIPUHI (IpUCOeTMHMIIC (TpECOeMHIMI | COOCTBEHHOH | OCHOBE BBIBOJ]
. . cs K BBIBOJY) | JIOTHIKE KPUTUYECKOTO
M BBIBOJI, 1 BBIBOJI, JIEUCTBHS 110 s K BBIBOJTY) Ha COOCTBEHHO
. Ha OCHOBE | COBOKYITHOCT | aHaJM3a .
z coJIepIKaIuecs 3aMMCTBOBAHHBIN | MPOEKTY, OCHOBE MOy deHHO b DAsHBIX  TOUEK 74
= B U3yYEHHOM W3 HCTOYHHKA OCHOBBIBASICh Ha | MOJYYEHHOH uHpOpMaLmH apryMeHTOB, 3peHust win | apryMeHTaI
% HNCTOYHUKE I/IH(i)OpMaIII/II/I HOHy‘IeHHOI?'I I/IH(i)OpMaHI/II/I u u IIPUBEIL OATBEpKAA COITIOCTaBJICHUS Heﬁ 501051
m o
< nHpopManuu nHpopmanun MIPUBEN XOTS ObI | HECKOJIBKO IOMX BBIBOJ | NMEPBUYHOM U | CAMOCTOSTEN
2 N
= OIMH apryMeHT | APTYMCHTOB BTOpUYHON BHO
& WIA  JTaHHBIX uHpOpMAIINH, TNy YeHH b
g IS ero
g MU
g MOJITBEPKIEH
5 JTaHHBIMH.
e nst
Yuenuk B pa6ote u B YyeHuk Ommmbku
MIPOAEMOHCTPUPO OTBETax Ha MIPOZEMOHCT OTCYTCTBYIO
BaJl HIOHUMaHUe BOMPOCHI TIO poBai T
CoJIep>KaHus COJIEP>KaHUIO cBOOOIHOE
BBITNOJIHEHHOM paboTsr BIIaJICHUE
paboTsI OTCYTCTBYIOT MIPEeIMETOM
rpyOBIe OIMMOKK | MPOEKTHOM
NIeSITEILHOCTH
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v YyeHnk YyeHHK Ha3Bal VYyeHuk Ha3Ban | YUYEHHK HazBal | YUCHHK Yyenuk Yyennk Yuennk
2 BBICKa3aJl CBOE | TPYAHOCTH, C CHJIbHBIE ciabble MIPUBEI MIPETI0AKUIT apryMEeHTHPOBa | MPOAHAIU3U
@
= BIEUYATJICHUE OT | KOTOPBIMHU OH CTOPOHBI CTOPOHBI MIPUYUHBI croco0(br) JI BOBMOXKHOCTb | pOBaj
E paboThI HaJl | CTOJKHYJICS TpU paboThI HaT paboThI HaT YCIIEXOB U MIPEOJIONEHHS | UCTIOIB30BaTh pe3ynbTaThl
> .
5 TIPOEKTOM pabote Hax MIPOEKTOM MIPOEKTOM Heya4 TpyaHOCTEN OCBOCHHEIC B paboTHI Ha T
=9 .
MIPOEKTOM (TpymHOCTEH) | (M30eKaHUS X0J1e IIPOEKTOM C
B paboTe HaJ Heyzay), ¢ MIPOEKTHOI TOYKH
A MIPOEKTOM KOTOPHIMH OH | paOoThI 3peHus
§ CTOJIKHYJICS YMEHHUS B JKU3HEHHBIX
= npu pabore JIPYTUX BUJaX IUIAHOB Ha
2 HaJ NIeSITEILHOCTH Oynyiee
[T
= = OPOEKTOM
= 2 p
s S
S B
O =
Yuenuk YuyeHnk u3n0KUA | YUEHHUK VYyenuk VYyenuk VYyenuk Yyenuk Yyenuk
H3JI0KHIT BOMPOC C | M3TOXKUI TEMY, | M3JIOKWI TEMY, | M3JIOKHUI MOCTaBUII H3JI0KUIT MPECTaBUI
BOMPOC ¢ | cobmomeHneM BKJTIOYAIOIILYIO BKJTIOYAFOIILYIO Temy, LIEeJIb BOMPOC, uHpopMaIu
= COOIII0IEHHEM HOpM HECKOJIBKO HECKOJIBKO HAMEIOLLYIO MMMCbMEHHOM CaMoCTOsITeNIbH | 10 B (hopme u
=
= = HOpM ohopmiteHus BOIIPOCOB C | BOIPOCOB C | CIIOXKHYIO KOMMYHHMKAL] | O IPEAIOKUII Ha
= = ohopmiteHns TEKCTa U | coOmoIeHneM COOJIIOIEHHEM CTPYKTYpPY U UM U CTPYKTYPY HOCHTEIIE,
) N o
- : = TEKCTa, BCIIOMOTaTeNIbHOM | HOPM M IpaBWi | HOPM M IIPaBWI | IPaMOTHO onpeaenul TEKCTa B aJeKBATHBIX
= X
2 2 E‘ 3aJaHHBIX rpaduKH, ohopmiteHHs ohopmiteHHs HCII0Ib30BaJl JKaHp TEKCTa. | COOTBETCTBHUU C | LIEIU
E 2 § obpasnom 3aJaHHBIX TEKCTa TEKCTa U | BCIIOMOTaTelb HOpMaMH KOMM YHHKaI]
-« N
] § 5 obpasom BCIIOMOTaTeNbH | HbIE CPELCTBA, JKaHpa 17071
g = B oif  rpaduxu,
[}
§_ z = 3a/TaHHBIX
S = pasnom
O =
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YyeHnk YyeHnk YyeHuk Yyenne YyeHuk Yyenuk Yyennk Yuennk
BBICTPOMJI CBOIO | BBICTPOMII CBOIO CaMOCTOSTENLH | MCITONIE30Ball aJIeKBaTHO CaMOCTOSATENh | peaTnu30Bal CaMOCTOSITEN
= peus B peus B 0 TOATOTOBHII pasuvHbIe HCIIOIB30Ba HO JIOTHYECKHE BLHO
=
& COOTBETCTBHH C | COOTBETCTBHH C Iag BepOasIbHbIE HeBepOalbHbI | UCIONB30BANl | WM peanu3oBai
= HOpMaMu HOpMaMH BBICTYIUICHUS B | CPENCTBA € cpeicTBa HeBepOalbHBl | PUTOPHUYECKHE | JIOTUYECKHUE
D
2 if E pycckoro PYCCKOTO SI3bIKa, cobmroman KOMMYHHUKALIUU | WA € cpecTBa MPUEMBI, WU
3 E s SA3BIKA, obparasich K HOPMBI MIOJITOTOBJIEHH | WMIH MPEIIOKEHHBIE | PUTOPUUECK
S N
= g z obOparmasich K IaHy, MyOTHIHOM bl€ HaIrISIHBIE | TPAMOTHO yUHUTEIEM He MPUEMBI
<
g 5 § TEKCTY, COCTaBJIEHHOMY C | pedYHd | MaTepHabI, [IOJITOTOBJIEH
g = e COCTABJIEHHOMY | TOMOLIBIO pErnamMenT NPENJIOKEHHBI | HbIE
i E‘ § ¢ TIOMOILLFO YUHUTENS € yuuTenemM HaTJIAIHbIE
(=]
= E S YUHUTES MaTepUaIbl
O = >
Conep:kaTebHOE ONMUCAHUE KAKIAOTO KpUTEPHSI
Kpurepuii YpoBHHU cHOPMHPOBAHHOCTH HABBIKOB MPOEKTHOM 1eATeJIbHOCTH
ba3oBbIii IToBbImeHHBIH
CamocrTo- Pabora B 11€710M CBUICTENBCTBYET O CIIOCOOHOCTH Pabota B 11e710M CBHICTEILCTBYET O CTIOCOOHOCTH CaAMOCTOSITEIILHO CTABUTE IPOOJIEMY U
ATEJbLHOE CaMOCTOSITENBHO C OIOPOH HA MOMOILLIb PYKOBOJAUTENS CTABUTh HAXOAWTH MYTH €€ PelIeHHs; IPOJEMOHCTPHUPOBAHO CBOOOTHOE BIIAJICHUE JIOTHYECKIMHU
npuoodpe- po0JieMy W HAaXOAWTh IYTH €€ PEIIeHNs; IPOJEeMOHCTPUPOBaHA | OMepaIiusiMi, HaBBIKaMH KPUTHYECKOTO MBIIUIEHNS, yMEHUE CAMOCTOSTETFHO MBICITUTH;

TeHHe 3HAHUI

CITIOCOOHOCTH MPHOOPETAaTh HOBBIE 3HAHUS W/UITH OCBaUBaTh

MIPOIEMOHCTPHUPOBAaHA CIIOCOOHOCTE Ha 3TOH OCHOBE IIPHOOPETATh HOBBIC 3HAHUS H/WITH

U peleHue HOBBIE CIIOCOOBI I€HCTBUH, JOCTUTATh OoJee ITyOoKOoro OCBaMBaTh HOBBIE CIIOCOOBI ICHCTBUH, TOCTUTATh Oosee TITyOOKOro MOHNMAaHUS
npoo6Jem [IOHUMAaHHUS U3y4EHHOT O pOOIIEMBI

3Hanue [IponemoHCTPHPOBAaHO MOHUMAHUE COJIEPKaHU BRIONHEHHOH | [IpomeMoHCcTprpoBaHO cBOOOJHOE BiaJicHHE IPEAMETOM IPOEKTHOH AESITEIbHOCTH.
npeaMera pabotel. B pabore 1 B 0TBeTax Ha BONPOCHI 10 COAEP>KAHHIO OumoOKH OTCYTCTBYIOT

PpaboTBI OTCYTCTBYIOT TPYObI€ OIMOKH
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Peryas- ITIposeMOHCTpHPOBaHbI HABBIKU OMNPEACICHHS TEMBI I PaboTa TiiaTensHO CIUIaHUPOBAHA M MOCJIEA0BATENBHO PEAIN30BaHa,
THBHbIE TIAHUPOBAHMS PAOOTBL. CBOEBPEMEHHO MPOAECHBI BCE HEOOXOIUMBIE 3Talbl O0CYKICHUS U

AeUCTBHUSA IIPEACTaBIICHUS.

PaboTa oBenieHa 10 KOHIIA M IPE/ICTABICHA KOMUCCHU;
KoHTpoab 1 KOppeKIHs OCYIIECTBIISIIUCH CAMOCTOSITEIILHO
HEKOTOPBIE ATAIbI BRIMOJIHSIUCH TIOJI KOHTPOJIEM U TIPH
nojyiepxkke pykosoautesns. [Ipu sTom nposBisitoTes

OTACJIBHBIC 3JICMCHTBI CAMOOLICHKHA U CAMOKOHTPOJIA

obOyyaromierocs
Kommy- [IponeMoHCTpUPOBAaHBI HABBIKK O(OPMIICHHS MTPOCSKTHON Tema sicHO ompesieNieHa 1 TosicHeHa. TeKcT/coolIIeHre XopoIo CTpyKTypUpoBaHbl. Bee
HHUKAIHUA paboThI ¥ TIOSICHUTENBHOM 3aIMCKH, a TAKKE IMOJIIOTOBKU MBICJIN BBIPAXKEHBI SICHO, JIOTHYHO, MTOCIIE0BATENILHO, apTyMEHTHPOBAHHO.

MPOCTO TIpe3eHTAITNN. ABTOP OTBEYAET HAa BOIPOCHI Pabora/coo0iiieHre BeI3bIBaCT HHTEPEC. ABTOpP CBOOOIHO OTBEUAET HA BOIPOCHI
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