MYHULIUITAJIBHOE BIOJUUKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEXIEHUE
TEHBI'VIHEBCKAS CPEJHSA OBIIEOBPA3OBATEJIBHAS IIKOJIA
TEHBI'YIHEBCKOI'O MYHUIUIIAJIBHOI'O PAMOHA PECITYBJIMKN MOPJ1OBU A

PACCMOTPEHA

INPUHATA

YTBEPXKJIEHA

METOIMYECKUM COBETOM
MBOY «Tenprymesckass COIL»
npoToKoJ Ne

ot 26.08.2022r.

Ilemarornueckum cosetom MBOY
«Tensrymesckas COII»,

nporokos Ne 1
ot 25.08.2022r.

[Ipukazom qupexTopa
MBOY «Tensrymenckas COLL»
Ne ot 26.08.2022

H.A.I'aptuna

IIporpamMmma BHEYpPOYHOM AeATEIbHOCTH

Hamnpasnenue - OOUIeHHTEeIEKTyallbHOE
[Iporpamma paccuntana - jais ydanquxcs 14-15 ner (8 kiacce)
Cpok peasnzanuu - lrox

KonunuecTBo yacoB - 34 4aca

«IlepBble ArM B XHMHH»
(muans YMK O.C. I'aOpuensna)

c.Tensrymeso, 2022

Agtop: Jlanuna Onwsra BacuibeBHa,
YYUTENb XUMHUH



IHosicHUTEABLHAA 3AIINMCKA

PabGouass mporpamma mo BHEYypO4yHOUW nesTenbHOCTH «llepBblie miaru B XUMHUH» MJi1 8-X KJIaCCOB COCTaBJ€HA B
COOTBETCTBUM € TpeOoBaHusIMH DenepaibHOr0 rocyJapCTBEHHOr0 00pa30oBaTENbHOrO CTaHAapTa OO0IIero oOpa3oBaHUs
BTOPOTO MTOKOJICHUS:

1. [IpumepHast ocHOBHas oOpa3oBaTelibHas MpPOrpaMMa OCHOBHOTO o0miero o6Opas3oBanust (0go0peHa pelleHHeM
dbenepanbHOTO yueOHO-METOAUYECKOr0 00beAUHEHUS 10 001eMy obpa3oBaHuio (TpoTokosl oT 28 utoHs 2016 r. Ne
2/16-3) — fgosreestr.ru;

2. Tlucemo Muno6pHayku ot 28.10.2015 . Ne 08-1786 «O pabGounx nmporpammax y4eOHBIX IPEIMETOBY;
3. Tlucemo Muno6pnayku ot 12.05.2011 r. Ne 03-2960 «O06 opraHuzanuu BHEYPOUHOU JESITEIHHOCTH.

JlanHasi mporpaMma SIBISI€TCS MPOrpaMMoOil  OOIIEMHTEIUIEKTyallbHOM HampaBieHHOCTH. [Iporpamma mocTtpoeHa Ha

CJIEIYIOIINX MPUHIUIIAX:

- IIpunyun nayunocmu (3HaHUSI OCHOBAaHbI HA OOBEKTUBHBIX HAYYHBIX (DAKTaX).

- Ilpunyun nocneoosamenvrocmu u cucmemamuyrnocmuy (00y4eHue OT MPOCTOTO K CIOKHOMY, «OT HE3HAHUS K 3HAHUIO, OT

HEYMEHHUS K YMEHUIOY).

- IIpunyun Haensonocmu (OCYIECTBIECHUE CBA3U MEXKITY KOHKPETHBIM M a0CTPAKTHBIM).

- IIpunyun ocmvicienHocmu (IEPEHOC UMEIOIINUXCS 3HAHUM B HOBYIO CUTYAITHIO).

- IIpunyun cosnamenvHocmu u akmuenocmu (IPUMEHEHNUE 3HAHUN HA MPAKTUKE ).



AKTYaJIbHOCTh NPOrpaMMbl OOYCJIOBJICHA TEM, 4YTO BO3pacT &-To Kiacca SBISCTCSA BaXXHBIM IS
po(heCCHOHATBFHOTO CaMOOMNPENEICHUsT IKOJbHUKOB. BO3MOXKHO, YTO TPOCHYBIIUHCS HWHTEPEC K XHUMHH MOXKET
nepepacTtu B Oyayuryto npodeccuro.

AKTYaJIbHOCTBh JJAHHOW TPOrpaMMBl COCTOMT B M TOM, YTO OHAa HE TOJBKO JAa€T BOCIHUTAHHUKAM IPAKTHYCCKUE
YMCHHS U HaBBIKH, (OPMUPYET HAYAJIBHBIN OIMBIT TBOPUYECKON NEITSILHOCTH, HO U Pa3BUBACT HHTEPEC 00YUYaAIOIIErocs K
OKCMIEPUMEHTY, HAyYHOMY TIOHCKY, CIIOCOOCTBYET CaMOONPEISICHUIO YYalllUXCsl, OCO3HAHHOMY BBIOOpY Mpodeccum.
Yyamuecss CMOTYT Ha IPAKTUKE UCIIOTh30BaTh CBOM 3HAHMS Ha YPOKaX XUMHUHU U B OBITY.

IMegarornyeckasi 1e1eCO000PAa3HOCTh 3aKJIOYAETCSI B TOM, 4YTO 0a30BBIi KypC IIKOJIBHOW MPOrPaMMEI
npeaycMaTpUBacT TMPAKTHYECKUE pabOThl, HO MX SBHO HEJIOCTATOYHO, YTOOBI 3aMHTEPECOBATH YyYalIUXCS B
CaMOCTOSITETFHOM TPHOOPETEHUN TEOPETUUYCCKUX 3HAHWW W TMPAKTUYCCKUX YMEHHHA W HaBBIKOB. {71 3TOTO B KYpC
«[TepBBIe maru B XUMHUU» BKIFOUEHBI HAHOOJIEe IpKUE, HATIISAHBIE, HHTPUTYIOIINE SKCTICPUMEHTHI, CTIOCOOHBIE YBIIEYb U
3aMHTEPECOBAThH YUAIIUXCS MPAKTUYECKON HAYKON XUMUEH.

B pamkax HammoHanpHOTO NpoekTta «OOpazoBaHUe» CO3JaHUE IICHTPA €CTCCTBEHHO-HAYYHOW HarpaBIeHHOCTH «Touka
pocTa» TO3BOJWIO BHEAPUTH B IporpamMMy IUGPOBYIO JIA0OPATOPHIO M KAaYECTBEHHO HM3MEHHUTH MPOIECC OOydeHHUs
XUMHH.

KonudecTBeHHBIE SKCIEPUMEHTHI TO3BOJSAT TOJYyYaTh JOCTOBEPHYIO WH(MOPMAIMIO O MPOTEKAHUH TeX WM HWHBIX
XAMHYECKUX TpoIeccax, O CBOMCTBaxX BemIeCTB. Ha OCHOBE MOIYy4YEHHBIX IKCIEPUMEHTATBHBIX JaHHBIX O00ydaeMbIe
CMOTYT CaMOCTOSITENILHO JIeJIaTh BBIBOJBI, 0000IIATh PE3YNIbTATHI, BBISBISATH 3aKOHOMEPHOCTH, YTO OJTHO3HAYHO OYIeT

CIIOCOOCTBOBATH MOBBIIICHHUIO MOTHUBAIlNN O6y‘I€HI/I${ IIKOJBbHHUKOB.



Ileab nporpamMmmsi:

@OpMHUpPOBAHUE y Yy4YAIIMXCS HAY4YHBIX MPEICTABICHUNA O XUMHHM B IIOBCEAHEBHOW >KM3HU YEJIOBEKA

npoOyXJeHne UHTepeca U pa3BUTHE MPO(HECCUOHAIBHBIX CKIIOHHOCTEH K MPeAMETy XUMHUSL.

3amxaumn:

Oobpa3oBaresbHbIE:

pacIMpUTh KPYro30p y4aluxcs O MUPE BELIECTB;

UCITI0JIB30BATh TEOPETUUECKUE 3HAHUS 110 XUMUH HA MPAKTUKE;

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

c(hopMHUpPOBaTh HABBIKM BBITTOJIHEHHS TIPOEKTOB ¢ ucnonb3zoBanueM UKT u nudpoBoro odbopynoBanus;

BbIIBUTH TBOPYCCKHU O,I[apéHHLIX 06y‘{aI-0H_II/IXCH U IIOMOYb UM IIPOABUTH ce0s.

PaszBuBaromniue:

CIocOoOCTBOBATh PA3BUTHIO TBOPUECKUX CITOCOOHOCTEH 00yJaroNInuxcs;

dbopmupoBats UKT-koMIIETEHTOCTH;

BocnurareanHbie:

BOCIIMTATb CaMOCTOATCIbHOCTD IIPH BBIITOJIHCHHUHA paGOTBI;

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

9YBCTBO JIMYHOM OTBETCTBEHHOCTH.

CBsi3b COACPKAHUA NPOTrpaMMbl BHeypquoﬁ ACATECJIBbHOCTH C y‘lCﬁHLIMH npeamMeTramMu:

qyepe3

Kypc BHeypouHOW J€ATEIbHOCTH HJIEMHO U COAEPIKATENIBHO CBSI3aH C 0a30BbIM KypCOM XUMHUHU U TO3BOJISIET



MOJJIEP>KUBATh B3aMMOCBS3 TEOPUU U MPAKTUKH, GOPMHUPYET YCTONUMBYIO MOTPEOHOCTh MPUMEHSTH MOTYUEHHBIE 3HAHUS U
HAaBbIKU B MOBCEIHEBHOW KU3HHU.
[Iporpamma mocTpoeHa Ha OCHOBE MeEXKINpPeAMETHOH HHTerpamum ¢ (GU3MKOH, OHOJOrMed M JPYIrMMHU €CTECTBEHHO-
HAyYHBIMU TPEIMETaMHU.

Oco0eHHOCTH peanu3aluy NPOrpaMMBbl:

Bospact o0yuaromuxcs:

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

DopMbl 3aHATHH:

B o0Opa3oBaTenbHOM Ipoliecce UCIONIb3YOTCS pa3indHble (POPMbI IPOBEIECHUS 3aHATHUA:

° Oecenpl;
° JIEKIINH;
° CEMUHAPBL;

® [PAKTUYECKOE 3aHATHUE;
® XUMHYECKHUMN SKCIIEPUMEHT;
e paboTa Ha KOMITBIOTEPE;
® DKCKypCHUU;
e BBIIOJHEHHE U 3aIUTa MPOEKTOB.
Pe:xxum mpoBenenusi: 34 yaca B ron - 1 pa3 B Hepento. Bee 3aHATHS MO BHEYPOUHOU JNESITEIIEHOCTH MPOBOISTCS MOCIE

BCEX YPOKOB OCHOBHOT'O PACIUCAHUS, TPOJIOIKUTENBLHOCTh COOTBETCTBYET pekoMeHaanusim CaulluH, 1. e. 40 MunyT.



MecTo npoBeieHMsi: 3aHATHS NpoBOAATCSA B yueOHOM kaOuHere xumun MBOY «Tenbsrymesckas COLD».
3nopoBrecOeperampmas OpraHu3anus o0pa3oBaTEIbHOrO IIpoLEecca IMPEeANnoyaraeT MCIOJIb30BaHME (OPM U METOAOB
oOy4YeHHsl, aIeKBaTHBIX BO3PACTHBIM BO3MOKHOCTSIM IIKOJIbHUKA: MMPAKTUYECKHE Pa0OThI, SKCIIEPUMEHTHI U OECe/Ibl.

Buabl gesiTeIbHOCTH: TIpeyCMOTpeHbI TeopeTnyeckue (204.) u npaktuyeckue 3aHsaTus (144.).

I1aHupveMblie pe3vabTAThI OCBOCHHUS O0VUAIONIMMUCH NPOrpaMMbl (BHEYUEOHO0I) BHEYPOYHOM 1eATeJLHOCTH

JInuHOCTHBIE pPe3yJbTAThI:

- 0CO3HaBaTh €IMHCTBO U I[EJIOCTHOCTh OKPYXAIOLIEr0 MUPa, BO3MOKHOCTH €r0 MO3HABAEMOCTH U 00BICHUMOCTH Ha
OCHOBE JIOCTH)KCHUH HAYKH;

- IOCTETIEHHO BBICTPaUBaTh COOCTBEHHOE IIE€JOCTHOE MHUPOBO33PEHHE: OCO3HaBaTh MOTPEOHOCTh W TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YUCIIE U B PAMKAX CAMOCTOSITEIILHOM JIEATeTbHOCTH BHE IIKOJIbI;

- OIICHUBATH )KM3HEHHBIE CUTYAllMH C TOUYKH 3pEHUsI 0€301acHOT0 00pa3a KU3HU U COXPAHEHUS 310POBbS;

- OIICHUBATH IKOJIOTHYECKUN PUCK B3AMMOOTHOIICHUI YEI0BEKA U IPUPOIBI.

- opMUPOBATH IKOJIOTUYECKOE MBIIIJICHUE: YMEHUE OLIEHUBATH CBOIO JIEATENbHOCTh U MOCTYIKU APYTUX JIOJEH ¢ TOYKU
3peHUsI COXpaHEHUS OKPY’KAOIIEH CpeIbl - TapaHTa KU3HU U 0JIaronoiydus Joei Ha 3emiie.

MeTanpeaMeTHbIMH pe3ylibTaTaMu W3yueHus Kypca «llepBbie maru B XuMuu» sBIsieTcS POpMUPOBAHHE
YHUBEpCaJIbHBIX yueOHbIX AeiicTBuit (Y'Y JI).

PeryastuBubie YY/I:

- CaMOCTOSITEIbHO OOHAPYKUBATh U (OPMYITHPOBATH YIEOHYIO MTPOOIEMY, OTIPEETSATh 1eJIb YIeOHOM NesITeTbHOCTH;



- BBIJIBUTaTh BEPCUU PEIICHUS MPOOJIEMbl, 0CO3HABATH KOHEUHBIN PE3ybTaT, BEHIOMPATh U3 MPEITIOKEHHBIX U UCKATh
CaMOCTOSITEILHO CPEACTBA JOCTHXKCHUS 1IEIIH;

- OCYUIECTBIIATH IIeJIeTI0NIaraHre, BKIloUas MOCTAHOBKY HOBBIX II€JIeH, MpeoOpa3oBaHue MPaKTUUECKOM 3a1a4u B
MO3HABATEIbHYIO;

- COCTaBJIATh (MHAUBUYAIHHO WM B TPYIIE) TJIaH PEIICHUS TPOOJIeMBbI;

- paboTas 1o TUIaHy, CBEPSITh CBOU JEHCTBUS C IETBIO U, PU HEOOXOIUMOCTHU, UCTIPABJISTH OIIMOKN CAMOCTOSATENBHO;
- YYUTBIBATh pa3HbIC MHEHUS U CTPEMHUTHLCS K KOOPIMHAIIUYU PA3TUYHBIX TO3UIIUA B COTPYIHUYECTBE;

- B IMAJIOTE C YYUTEJIEM COBEPIIIEHCTBOBATh CAMOCTOSTEILHO BEIPAOOTAHHBIC KPUTEPUHU OIICHKH.

ITo3naBartenbHbie YY/I:

- AaHAJTM3UPOBATDb, CPABHUBATH, KJIACCU(DULIUPOBATH U 00001aTh (DaKTHI U SBICHUS. BBHIABIATS NPUYUHBI U CIEACTBUS
IPOCTHIX SIBICHHI.

- OCYHIECTBJIATH CPaBHEHHUE, KJIACCU(PHUKAIINIO, CAMOCTOSITENILHO BHIOMPAsi OCHOBAHUS U KPUTEPHUU IS YKa3aHHBIX
JIOTUYECKHUX OTEpalui;

- CTPOMTH JIOTUYECKOE PACCYKACHUE, BKIIOYAIOIIEE YCTAHOBICHHE NPUYUHHO-CIIEICTBEHHBIX CBS3€EH.

- €03/1aBaTh CXEMaTUYECKUE MOJIEIH C BBIJICTICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

- COCTABJISATH TE3UCHI, PA3JINYHBIE BUJIBI TIAHOB (TIPOCTHIX, CIOKHBIX U T.I1.).

- mpeodpa3oBbIBaTH HH()OPMAIHIO U3 OJJHOTO BUA B APYroH (TaOIUIly B TEKCT U TIp.).

- YMeTb ONpEeIeNATh BO3MOKHbBIE UCTOUYHUKA HEOOXOIUMBIX CBEICHUH, MPOU3BOIUTH MOUCK UH(POpMAIUH,

AHAJIM3NPOBATH U OLICHNBATDH e€ AOCTOBCPHOCTD.



- 0000111aTh MOHATHUS - OCYIIECTBIIATH JIOTHYECKYIO OTEPAIIHIO MePexo/ia OT MOHATHH ¢ MEHBITUM 00bEMOM MTOHATHSIM C
OOJIBIINM 00BEMOM;

- CTPOUTH JIOTHYECKUE PACCYKICHHSI, BKIIOYAIONINE YCTAHOBICHNE TPUYUHHO-CIICACTBEHHBIX CBSI3EH.

- OOBSICHATH SIBIICHUS, TIPOIECCHI, CBS3M M OTHOIICHHS, BBISIBISIEMBIC B XOJ€ HCCJCIOBAHUS, OCYIICCTBISATH BBIOOD
Hanbosiee 3P (HEKTUBHBIX CITIOCOOOB pEeIlIeHUs 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHUH.

Kommynukatusubie YY/I:

- yMmeTh (HOpMYIUPOBaTh COOCTBEHHOE MHCHHME WM TO3WIIMIO, apTYMEHTHPOBATh €€ W KOOPJAWHHPOBATH €€ C IO3HIINH
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 BHYTpeHHEH peuu;

- yMETh apryMEHTHUPOBATh CBOIO TOUKY 3PEHUS;

- YMETh OCYIIECTBIISATh B3aUMHBIM KOHTPOJIb U OKa3bIBaTh B COTPYTHUYECTBE HEOOXOAUMYIO B3aUMOIIOMOIIIb;

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

IIpeaMeTHBIMHU pe3yJIbTATAMHU U3yUYCHUS MPEIMETA SBISIOTCS CIEAYIOIMNE YMEHUS:

- OCO3HAHUE POJIU BEUIECTB;

- OTIPEIETISATh POJIh PA3IMYHBIX BEIIECTB B MPUPOJIC U TEXHUKE;

- 0OBSCHSITH POJIb BEIIECTB B X KPYTOBOPOTE;

- pacCCMOTpEHNE XUMHYECKUX MPOIIECCOB;

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



— pa3nuyaTh OomacHble U O€30MaCHbIC BEIIECTRA;
- IPUBOJUTH MPUMEPHI XUMUYECKUX 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 npeacTaBieHUs 0 OyayIIeM TpodeccuoHaIbHOM BBIOODE.
Kpome Toro, 3ansiTvs mpu3BaHbl TPOOYIUTh y yUYaIIUXCS MHTEPEC K XMMHUYECKOW HayKe, CTUMYJIMPOBATH JajbHEHIIee
U3y4YeHUE XUMUU. XUMHUYECKUE 3HAHUA, CPOPMUPOBAHHBIC HA 3aHATUAX, HH(OOPMAIIMOHHAS KYJIbTypa Y4aIIUXCs, MOTYT
OBITH UCIIOJIB30BAHBI UMM JIJISI PACKPBITUS PA3JIUYHBIX MPOSBICHUHN CBSA3M XUMUH C KU3HBIO.
OcHoBaHueM /Jisi BblJeJieHUs] TpeOOBaHMIi K  YPOBHIO MOATOTOBKHM OOYYalOlUMXCS BBICTYNAE€T OCHOBHAs
oOpazoBarenbHas nmporpamma MBOY «Tenbsrymesckas cpeusis 001eoopa3oBaTeibHast KO

Crnoco0bl1 onpeesieHusi pe3yJbTATHBHOCTH:
-  Hauanvnwui konmpons (cenmaops) B BUJle BU3YyaJbHOTO HAOIIOJCHUS Mearora 3a CoOI0eHUEM BOCTUTAHHUKAMHU
TEXHUKW 0€30MaCHOCTH, MOBEJACHUEM TIPHU Pa0O0TE C MOCIETYIONINM 00CYKICHUEM;
- Texkywyuit konmponw (6 meuenue écezo y4ebH020 200a) B BHUJIC BU3YAIbHOTO HAOIIOIEHUS TEIarora 3a MpoIeccoM
BBITIOJTHEHUS YUYAIIUMUCS MPAKTUYECKUX PadOT, MPOSKTOB, WHANBUAYATBHBIX 3aJlaHUN, YIacTHsI B MPEAMETHOU Hemele
€CTECTBO3HAHUS;
- Ilpomestcymounwtii KOHmpony (memamuueckuil) B BUJI€ NPEIMETHON TUATHOCTUKU 3HAHUS I€TbMU MPOUIEHHBIX

TEM;



- Hmoczoewtii Konmpoap (mait) B BUJE U3YYEHUS U aHAIU3a MPOJYKTOB TpyAa 00yyaromuxcs (MpoeKTOoB; COOOIIECHU,
pedepaToB), mpolecca OpraHu3aui padoThl HaJ TPOAYKTOM U JUHAMUKH JIMYHOCTHBIX HU3MEHEHUN.

®opmMbl Y4€éTa 3HAHMH, YMECHUI IPH peaTu3aliy MPOorpamMmbl.

- Ompoc;

- OO6cyxnenue;

- CamocrosiTenbHas padoTa;

. TectupoBanue;

- [Ipe3enTanus u 3amura TBOPUECKONH pabOTHI (MPOEKTHI U JIp. ).

B koH1ie yueOHOro roja o0y4aroniuiicss J0KEeH BBIMOIHUTD U 3aIUTUTH MPOEKT.

(Mpuioxenne 1. «Onucanue ¢GopMbl NOABEIEHUS HTOTOBY).

Temarnyeckuid NJAaH NPOrpaMMbI BHEYPOUHOM AesATeJLHOCTH «IlepBbIe mIaru B XumMmmun»

Ne Ha3BaHue pazagena Tema 3anATUA Bcero Teobmst IIpak- Ucnoab3dyemoe
n/n 4acoB P THKa (000pyAoBaHHe
Pazaea 1. BBoaHOeE 3aHATHE. 1
BBenenue. (24.)
1 2
MecTo XMMUU B €CTECTBO3HAHUU 1
) Paznea 2. BemectBa. Ilpuemsbl oOpamieHus c 8 1
JKCcNepUMEeHTAJIbHbIE | BEIIECTBAMU.




OCHOBBI XMMHH. (84.)

[IpaBuna Oe3omacHoOi pabOTHl MpH
IPOBEACHUN HKCIIEPUMEHTA.
TexHuka 1a00paTopHBIX padoT.

HarpeBartenbHbie puOOpHI.

YucTele BemecTsa, 0000 YHUCTBIE
BeniecTBa. [Ipumecu. Cmecn.

JlaTunk
AIEKTPONPOBOIHOCTH,

1udpoBoi
MUKPOCKOTI

MGTOJ]BI ITO3HaHUA B
CCTCCTBO3HAHHUMU.

Bopna. PactBopsl. Mopckas u nipecHast
BoJa. buonornueckue KuaKOCTH

JlaTunk TeMnepatypsl
MJIATUHOBBIU

MaccoBas A0JII paCTBOPCHHOI'O
BCUICCTBA, UJIN ITPOUCHTHAA
KOHIOCHTpPANIUA BCIICCTBA B paCTBOPC

JlaTyK ONTUYECKOU
MJIOTHOCTHU

Haceiiennele ©  mepechllieHHbIC
pPacCTBOPBHI.

[{udpoBoii
MUKPOCKOTI

Pasgea 3.
3HAKOMMMCSH € MHPOM

HAHOYACTHII
(8u.)

MonenupoBaHue

Crtpoenue BeuiecTBa. Pazmepsl
vactul. HanouyacTunesl

KommonaHble CHCTEMBI: IIOYBA, IJIMHA,
MPUPOJTHBIC BOJIBI, BO3AYX JIBIM,
MUHEpPabl, XJIe0, MOJIOKO, MacJo,
KpOBb. .. KomonaHbeie 1 HCTUHHBIC
[PaCTBOPBI
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MeToasl u cpeacTtBa SOMIIMPUICCKOTO
HNCCICO0BaHUA

Kaxk cTeneHb M3MeITbUYCHHOCTH BIIASICT
Ha OOIIyIO IUIONIaAh
COIPUKACAFOIINXCS YACTHI]

HaHo0OBEKThl U 00YCIOBIEHHOCTh UX|
VHUKQJIBHBIX CBOWCTB PE3KUM
YBEIMYCHUEM TUIOIIAIN MOBEPXHOCTH
JACTHI]

Pa3znen 4.
XUMHA HA CTPaxe
310poBbsi. (64.)

Mon. Bosronka nona. Monx n3 anteku

«Mapranuoska». [lepmanranart kanus

ITepexucs Bogopoaa. CroiicTBa u
MPUMEHEHUE TIEPOKCHIA BOAOPOIa

AIIXP

ATETHIICATHITHIIOBAST KUCIIOTA.
ACKOpOHMHOBAs KUCIIOTa

[TpubGop st
MOJTyYeHUS BOJIOPO/IA

«3eneHKa Wik OpUTHaHTOBBIN
3eJICHBIN

«MBLI1O YyAECHOE»

JlaTunk pH

Pa3pgea S.
XUMHUSA MHITA

(54.)

Caxap, kpaxmall, [eJUTI0JI03a —
POJCTBEHHUKH TITIOKO3BI

AJFOMAHUI: BEJTUKUN U YXKACHBIN

YKCyCHas KUCIOTa

Jlatunk pH, natunk

PIIEKTPONPOBOTHOCTH
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«CoteHad HaIlia )XUu3Hb»

Bpen HutpatoB: Mu¢ uinu npasaa

JlaTunk
PIEKTPONPOBOTHOCTH

Pasnea 6.
Padora Hajx

11 (5u.)

1.

Oman evibopa memvi, NOCMAHOBKU
yenu, 3a0ay uccile008aHUs .

MPOeKTAMM.

N

. Dman 6v106UNCEHUSI 2UNOME3bI.

. Iman nianupoeaHus nymu

00CUICEHUS] yenetl
uccie008amenvbckux (NPoeKmuulx)
pabom u 6vibopa HeobXOOUMO20
UHCIPYMEHMapus.

.Oman  nposedenus  yuebOHO2O

UCcie008aHus. (npoexmuou
pabomvl) ¢ NPOMEIHCYMOUHBIM
KOHMPOAEM 30 X000M BbINOJHCHUS]
U KoppeKkyuetl pe3yibmamos.

. Oman ogopmiaeHus,

npeocmasnienus (3awumut)
npPoOYKmMa npoexmHoll pabomol

NTOI'O:

34

18

16

ConepskaHnue Kypca

I/IHCTPYKTEDK 110 TEXHUKE 0€3011acHOCTH IIPOBOAMUTCA HAa KAXKIAOM 3aHATHUHU IICPCI IIPOBCACHHUCM JKCIICPUMCHTA.

2. BBenenue

12



2.1 Beoonoe 3anamue. 3HaKOMCTBO yUallIUXCSl C HOBBIM YY€OHBIM KYpPCOM BO BHEYPOUHOU JIEATEIbHOCTH.

2.2 Mecmo xumuu 6 ecmecmeo3nanuu. 3apoXJICHUE XUMUU Kak Hayku. CBA3b XUMHHM C MPAKTUYECKOU >KU3HBIO
YeJioBeKa.
IIpaxmuueckas wacmeo.
Co3naHue Mo3HABaTEIBHBIX KPOCCBOPIOB U JAPYTUX MHTEPAKTUBHBIX yIpakHeHui Ha LearningAps.org i MyTest.

3. DKcnepuMeHTAIbHbIE OCHOBbI XUMUM

3.1 Bewecmea. Ilpuemul odopawienusn c eeujecmeamu.
N3ydeHne mnpaBuil TEXHUKH OE30MACHOCTH, MPEAYNPEKIAOINIMX M 3alpeliaronux 3HakoB. [lepBas momoie.
[IpoTuBOMIOXKAPHBIE CPE/ICTBA 3AIIUTHI.
3HaKOMCTBO C BEIIECTBAMM, BCTPEUAIOIIMMHUCS B OBITY: HO/IHAs HACTOIKa, MEJb, AFOMUHUM, COJIb, MUIIEBAs COAA,
JUMOHHAs KUCJIOTa, YKCyCHas KUCIOTa, BOAA, MEIHbINH Kymopoc. OTiauuue BelecTB Mo (U3HUECKHUM CBOMCTBAM:
arperaTHO€ COCTOSIHHE, IIBET, 3amaxX, BKYC, pPacTBOpUMOCTh. [IpaBuia XpaHeHHs BeEUIECTB B JIaOOPATOPHH.
TOKCMYHOCTH BEIIECTB MJIsl KUBBIX OPTAaHU3MOB OINPEACNSICTCS UX XUMUYECKUMH CBOMCTBAMH, WX CIIOCOOHOCTHIO
BCTYNAaTh B XUMHUYECKHE peakuuu. [IposiBIeHns TOKCUYHBIX BEUIECTB Y UEJIOBEKa: XUMHUYECKHI 0XKOT, pa3apakeHne
CIIM3UCTBIX 00OJIOYEK, KaTap NBIXaTENbHBIX MyTeH, alIepruuecKue peakiuu, OCTPhIC JEPMATHUTHI, KaHIIEPOTCHHOE
JICHCTBUE, TOPaXCHHS OPTaHOB, BO3MOKHOCTH JIETANbHBIX wHcX0noB. I[IpaBmma otbopa BemecTB (TBEpbIE,
MOPOIIKOOOpa3HbIe, >KHUIKHE, BOJHBIE PAcTBOPBI, 0c000€ BHHMaHHE — pPadOTa TONBKO C MajbiMH OOBEMaMHU
BEIIIECTB).
Tecm Ha ocHOBe 3afanuii U3 otkpbiToro 6anka GUIIN (pazgen «MeToabsl MO3HAHUS)

3.2 Ilpasuna 6e3onachnoii pabomut npu nposedenuu Ikcnepumenma. Texnuka nabopamopruvlx paoom.
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3HAaKOMCTBO C JIabOpaTOpPHBIM OOOPYIOBaHUEM: CTEKJISIHHAs MOCyla (XUMUYECKHE CTaKaHbl, KOJOBbI, BOPOHKHU,
JENUTENIbHbIE BOPOHKH, MEpPHAsl MOCYa), BECHI, IITATUBBI AJIA MPOOUPOK M MPUOOPOB, HArpeBATEIbHBIA MPUOOP-
CIUPTOBKa, pappopoBas nocya (BellapyuBaTeNIbHbIE YAIKHU, TUTJIH, CTYIIKU, IINATeNN) U Ap.
besomacnass pabota co crekioMm, NpoOKaMu (IEMOHCTpalusi pe3KHd CTEKISHHBIX TPYOOK, MX HarpeBaHus is
U3MEHEHHUS (POPMBI).
IIpakmuueckas uacmeo.
CoOopka npubopa st nmosnydyeHusi ra3oB. I[IpoBepka Ha repMETHYHOCTb. 3aKperuleHHWEe €ro Ha MTaThBe. PUCYHOK
npubopa npu nomoiu Tpadapera.

3.3 Hazpesamenvhuvle npuoopbol.
CnuproBka. ['azoBas ropenka. [lnutka. Boasnas 6ans. Haznauenue HarpeBaTeIbHBIX TPUOOPOB.
N3yyeHnue CnupTOBKU: COCTABHBIC YACTH U MX ()YHKIIMS.
["oproyee TOMIUBO JUIsl COUPTOBOK: STUIIOBBIA crUPT. OCOOEHHOCTH peaKIMU TOPEHUs: BbIJEJIEHNE TeIla U CBeTa.
Cyxoe roprouee
[IpaBuna wHarpeBanusi TPOOMPOK C BOJHBIMH pacTBOpaMu (IIPEABAPUTEIBHBIN MPOTPEeB BCEM IOBEPXHOCTH,
00s13aTENbHBIN HAKIIOH MPOOUPKH, OTBEPCTUE TTPOOUPKHU «OT CeOs1», 3aKpEIUICHHE IepKATeNs POOUPKH ).
Hcnosip30BaHue TUTIIEH IpU NPOKaJMBaHUM BellecTB. Ha3HaueHune onepanuy NpoKaJIrBaHMsL.
lIpaxmuueckas yacmo.
N3yuenune miamenn. PucyHoK nmiaMeHu.
COopka npubopa AJisi BbIIapUBaHUS COJU (KOJBI[O HA IITAaTUB, BbIIapUBaTElbHAS Yalllka, BOJHBIA pacTBOp COJIH,

cnupToBKa). Pucynok nmpubopa rpu nomoiiu tpadapera.
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3.4 Yucmuie sewecmea, ocovo uucmule gewecmea. Ilpumecu. Cmecu. CriocoObl OYMCTKH BEIECTB OT MpUMECEH U
pasaenenuss cmeced. DunbtpoBanme. Ileperonka. Kpucramnuszanus. Paznenenue ¢ NOMONIBIO  MarHura,
JEIIUTEIILHON BOPOHKHU
IIpakmuueckas uacme.
| BapuaHT: cMech pEYHOTI0 MECKA U caxapa.
2 BapMaHT: CMECh PEYHOI'0 MECKA M MOBAPEHHOM COJIH.
CocTaBuTh CcXeMy MOCJIEA0BATEIbHOCTH onepamnuil (pacTtBopenue, ¢GuiabTpoBaHue, BbinapuBaHue). CpaBHUTH U
o0CyIMTh pe3yNbTaThl JIBYX BapuaHToB. OOpaTuTh BHMMaHHE HA CMECh caxapa W mecka (y HEKOTOPBIX YallKu
HNOKPBUIUCh KOPUYHEBOW Maccoii), Ha Ba)XXHOCTh YCIOBUM IMPOBENCHMS JKCIEPUMEHTa, B JAHHOM Cly4yae Ha
CBOEBPEMEHHOE MPEKpAIIEHUE HarpeBa.

3.5 Memoowl no3nanusa 6 ecmecmeo3HaHuu.
HaGmonenue. DxcniepumeHT. MoienpoBaHue.
YcnoBus npoBeaeHus HAOMIOACHUS KaK OCHOBHOT'O METOJIa MO3HaHUsA. MBICTUTEIBHBIN U PeaIbHBIA dKCIIEPUMEHT.
YHuBepcanbHbie 3HAHHS YeI0BEYeCTBA HA OCHOBE HaOmoAeHU. DU3NYeCKUe U XUMUUYECKHUE SIBICHMUS.
lIpakmuueckas uacme.
BbpoyHoBckoe aBMXeHHE TOJ MHKpockomoM. OOHapyxeHHe XHUpa B CeMEHax MojaconHeyHuka. OOHapyXeHHe
Kpaxmana B KapToderne. OOHapyKeHHE YIJIEKHUCIOrO ra3a B BbIAbIXaeMOM Bo3ayxe. JloOaBineHue JIMMOHHON

KHCIOTHI B 4ail. OdopmiieHrne padoThI.

Ha3Banwue onbita Kak BrImoHsm Yro Habmaromanu
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06paTI/ITB BHUMAHHC Ha IMPAKTHYCCKHEC 3aJlaHHA HPOMIIBIX 3aHSITHUH. AKHCHTI/IpOBaTB, qTO0 MCTOA Ha6J'IIOI[CHI/ISI —

OCHOBHOU METOJI MO3HAHUA.

3.6 Booa. Pacmeopwvl. Mopckasa u npecnas 60da. buonozuueckue cuoxocmu: KpoBb, duMda, KIETOUYHBIA COK.

ODKOIOTrHYeCKHUe HpO6HCMBI BOJBI. QHGKTPOHPOBOI[HOCTB KaK CBOMCTBO pacTBOpPOB OJICKTPOJIIUTOB (HpaBI/IJ'Ia

0€30MacHOCTH C ANEKTPONpUOOpamu).

HpaKmuLtGCKa}Z yacmo.

OHpC}ICHGHI/Ie C TIIOMOWIIBIO JJCKTPOIIPOBOJHOCTHU PpPACTBOPOB: B KAKOM XHMHUYCCKOM CTAKAHC HAXOIUTCA

AUCTUIIJIMPOBAHHASA BOJA. I[aHBI TPpHU pacTBOpaA: PACTBOP HOBapCHHOﬁ COJId, paCTBOp Caxapa, JUCTHUIIIMPOBAHHAA

Boaa. OdopmieHue paboTHI.

HazBanue pactBopa

Uro HaOmromaem (3aropaercs JiaMIlO4Ka

WJIU HET)

Kak pacmno3HaTh: B KakOM CTakaHe — JUCTWUIMPOBaHHAas BOJa M pacTBOp caxapa. [[oKHBI MpeqioXKuTh IBa

croco0a: OpraHoJeNTUYCCKUN U BhITIapUBAHUE.

[IpoexT «M3roToBneHne camoIeIbHOTO MPpUOOpa JJIsl UCCIIEIOBAHUS AIECKTPOIIPOBOTHOCTH PACTBOPOBY

3.7 Maccosas 00711 pacmeopeHHO20 8euiecmea, Uil NPOUEHMHAA KOHUCHMPAYUs e eCmed 8 pacmaeope.

B3semuBanue. Paznosecsl. HaBecka. MepHas mocyna (MepHbIE CTaKaHbl, KOJIObI, IUIUHIPHI).

lIpaxmuueckas yacmo.

[Ipurorosiienre pacTBOPOB NOBAPEHHOMN COJIM 3aJaHHOM KOHUEHTPAIUU.
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[IpuroroBiieHHe MIUMYYEro HAMUTKA W3 MUIIEBON COJbI, JIUMOHHOW KHUCJIOTHI, caxapa U acKOpOWHOBOW KHUCIOTHI:
KaKJas Trpynmna omnpeneiseT KOJIMYEeCTBO BelEeCTB Ha cBoe ycMmorpeHue. CpaBHeHHEe U 00CyXACHHE
MIPUTOTOBJICHHBIX HAMUTKOB C T.3p. BKyca, ¢ukcanuu HabOmronaeMbix 3 (PEKToB, pacuyeToOB WU BHIIOJIHEHUS «HA
[J1a30K», SKCIIEPUMEHTATBHON KYIbTYPBHI.

3.8 Hacvluiennvle u nepecvlujeHnvie pacmeopbol.
Memoouka evipanjueanusn Kpucmanios. Monokpucrami. Kpucraminueckue npy3sl. UTo Takoe «3aTpaBKay.
JleMoHCTpanus MepeChIEHHOT0 pacTBOpa aleraTa HaTpusl.
IIpaxmuueckas uacmeo.
[IpuroroBiieHHEe HACHIIIEHHBIX W TIEPECHIMICHHBIX PacTBOPOB. lIpuroroBieHWe BOJHBIX PACTBOPOB MEIHOTO
KyIlopoca, XJOpHa HaTpHsl, caxapo3bl IJIs BBIpAIMBAHUS KPHUCTAIOB. BhIpalmiBaHWe KPUCTAIOB M3 pacTBOpa
KaMEHHOM COJIM U MOJAUPOBAHHON CONU: €CTh JM pa3Hula. [loueMy miid BeIpalluBaHUsl KPUCTAJIJIOB KAMEHHAs COJIb
Jydiie, 4eM noaupoBaHHas. [lonydeHne OKpallleHHBIX KPUCTAIIIOB COJM C MCIOJIb30BAaHUEM IHUIIEBBIX KPaCUTEIEH.
BrIpaniuBanue KpucTaijaioB MEIHOTO KyIOpOca U3 BOJHO-CIIMPTOBBIX PACTBOPOB.

4. 3HaKOMHMMCS ¢ MHPOM HAHOYACTHL

4.1 Mooenuposanue. Monenu B e€CTeCTBO3HAaHWUU (TII0OOYC, KapThl, (U3HUYECKHE MOJEIH, OHMOIOTHUYECKHE MYJISKH,
KPUCTAJUTMYECKUE PEIIeTKH ). Moenn aTOMOB M MOJIEKYJT B XUMHH.
lIpaxmuueckas yacmo.
N3roroBnenue moienei MOJEKyI U3 MOAPYUHBIX cpeacTB. PaboTa BooOpaxeHus.

4.2 Cmpoenue seuecmea. Pazmepot vacmuy. Hanouacmuuyot.
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llpoexmnas 3a0aua Ne 1. Kak y3HaTh IpUMEpHBIE pa3Mephl BATAMUHHOIO JIpaxe «YHIECBUTY», «PeBUTY», ynakoBKH
KOTOPBIX PACIOJIOKEHBI Y BaC Ha CTOJIaX, HE OTKpPbIBasi 0aHOUEK.

IIpoexmuas 3a0aua Ne 2. Y Bac Ha cTojax HaXOJATCA MEPHBINA IUIMHJP, KOJ0a ¢ BOJIOH, BECHl PhIYaKHOTO THIA C
HabopoM pas3HoBecoB. I[Ipemnoxkutre cmocoObl ompeneneHus pa3MepoB MOJEKYJ BOJbl (TIPAKTUUECKUU U
TEOPETUUYECKUIA).

Bonpoc: OtHOcuTCs 1 MoJieKyJia BoJibl K HaHouacTuiaMm? [louemy BUpYyCHl Ha3bIBalOT HAaHOPOOOTAMMU?

4.3 Konnououvle cucmemvl: nouea, 2iuHd, NPUPOOHble 600bl, 6030yX ObIM, MUHEPAIbl, XJled, MOJIOKO, MAC/O,
Kpoes...Konnouonsie u ucmunnsie pacmeopwt. Onruyeckue cBorcTpa: «dpdext Tungans», «IBIeHUE UCKPSIITHXCS
cioeBy. KommonaHaele 4aCTUIIBI U UX pa3Mephl. Dxkcnepumenmanvhas 3adaua Ne 1. Ha cronax: jmazepHasi ykaska u
Ja3epHbId (POHAPUK C KPACHBIM JIy4OM, JIBa XUMHUUYECKHUX CTaKaHa: B OJJHOM 3aBapCHHBIM MAKETUK Yasi, B JIPYyroM —
guctass Boja. IlpomyctuTe syu sazepHoro (oHapuka depe3 cTakaHbl. B KakoMm cTakaHe, IMO-BallleMy MHEHHIO,
HAXOJUTCs KoJutonaHas cuctema? Ha ueM oCHOBBIBaeTCs Ballle MPEIoIoKeHuE?

Oxcnepumenmanvias 3adawa Ne 2. Bam Bbimanbl pactBopsl arerara csunma Pb(CH3;COO),; u woguma xamus Ki,
IMTaTUB C TPOOHMPKAMH, CIUPTOBAsl TOpeiKa, ImpoOupkojepxkarenb. B mpoOupky Hanedite 2 mi pactBopa Kl
(BeicOoTOM 2 cMm) m 3arem mpmiedte 2 mur pactBopa Pb(CH3COO), . O6pa3syercst xenthblii ocamok. Harpeiite
MPOOHPKY 10 PACTBOPEHHUS OCAJKa. 3aTeM OXJIAJIUTE MPOOUPKY OKOJIO 2-3 MHUH U IOMEIIAeM B COCY C XOJOTHOM
nensHoi Bojoi. Uto Habmogaete? UTo MPOUCXOIUT MPU BCTPAXUBAHUU MPOOUPKHU?

Wtak, BB TOJBKO YTO OOHAPYXKWIIM Pa3TUINE MEKIy UCTHHHBIMH PAaCTBOPAMHM M KOJUIOWJIHBIMH pacTBOpamu. B
MOCJICTHUX BBl HAOMIOJAMHM TpOsiBIeHUE onTudeckuX dhdexton: «dddext Tungams» (dkem. 3am. Nel) u «sBieHue

HCKPSAIINUXCS CI0eBy» (IKCM. 3a1.Ne2).
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Bonpoc: Kak noka3aThk, YTO MBUIBHBINA pacTBOP siBIsETCS KoJutouaHOM cuctemoit? (Ilo paccesHuro cBeta B pacTBOpe
-koHyc Tunnans).

UYTOo NpoUCXOIUT €clii B MBUIbHBIN pacTBOp 100aBUTH MoBapeHHYI0 coib? (IIpo3paunsblii mpexae pacTBOp pe3Ko
MYyTHEET, 00pa3yroTCsl KPYMHbIE XJIONbs). 3HAKOMCTBO C SBJICHUSAMU KOAryJsilUU U BbICATHBAHUS.

IIpoexmuas 3aoaua Ne 1.]IBa ydeHUKa NMPUTOTOBUIIM CMECh U3 PACTUTEIBLHOTO Macjia U BOAbL: JOOABUB MOJIOBUHY
yaitHoi J1o>kku Macna B 200 mut Bojbl. OAMH M3 HUX YTBEP>KIAET, YTO MOJYYEHHas CMECh SIBJISETCS KOJUIOMIHBIM
pacTBopoM, a Jpyroit 3to orpuiaet. Kto npas? CBoil 0TBET WIUTIOCTPUPYHTE CHUMKAMU Ha MOOUJILHOM Telie(poHE.
(ITpaBbl 00a yuenuka. Bce 3aBUCHT OT 0cOOEHHOCTEH MPUrOTOBICHHS cMecH. Eciu mpocTo pa3Memniath Macjiao B
BOJIe, TO KOHyC TuHaans He HaOmoxaetcs. Ecnu e akTUBHO B30AJITHIBATh CMECh B T€UEHHE HEKOTOPOI'O BPEMEHH,
TO CMEChb MYTHEET M B TaKOM pacTBOpPE XOPOIIO BHUJEH KOHYC PAaCCESIHHOIO CBETa, TO €CTh MOSBISIOTCS
MEJIKOJMCTIEPCHBIE YaCTHUIIbI KareJIeK Macia).

BbiBOA: KOJUIOMIHBIE PACTBOPHI MOKHO OOHApYXHTh MO ONTHUYECKOMY TecTy <«dddext Tunmanms», KOTOPHI

OoOHapy’KHUBAETCs, €CJIM KOJUIOUIHBIC YACTHUIIBI HE MPEBBIIIAIOT AUAMAa30H HAHOPA3MEPOB.

4.4 Memoowl u cpedcmea IMRUPULECKOZ0 UCC/IE008AHUA.

Ha npenpiaynumx 3aHATUSX Bbl BBIMONTHSIIN SKCIIEPUMEHTANBHBIE M MPOEKTHBIC 3amadyn. Kak BbI gymaere, Kakue
METO/Ibl UCCJIEIOBAHUS BBl UCITOJIH30BAIH ?

1. Habmronenue. 2. OxkcnepumenT. 3. M3mepenue. 4. CpaBHeHue

BcnoMuuTe 3amanusi, MpOCMOTPUTE CBOM 3alMCH M TMPOKOMMEHTHPYHTE WX C TOYKM 3PEHHUS HCIIOJIh30BAHHBIX

METOJI0B UccaeqoBaHus. UeM Bbl 0Ib30BAINUCH, YTOOBI PELIUTH MOCTABJICHHYIO MIEpe]] BaMU Npo0IemMy.
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4.5

4.6

llpoexmnas 3aoaua Ne [. Haiinute, yemy paBHa IUJIOTHOCTh QJTIOMUHHEBON (DOJIBIM MU MEAHOM WM CTaJlbHOU
0OJBaHKH HETPABWIBHOHN (hOPMBI, KOTOPHIC JIeXKAT Ha BaIIMX CToJax. Mmer oOcyxaeHue.

JIOJKHBI TIPEITIOKUTD TUIAH PEIICHUsS 3TOW 3a7a4M, ONPEACIIUTh KaKhue HEOOXOIUMBI H3MEPHUTEIBHBIE IPUOOPHI IS
pELIEHUs ATOU 3a1a4H.

CpaBHUTP HalJIECHHOE 3HAYCHHUE TUIOTHOCTH AJTFOMUHUS, MEIH WM CTAIM CO CIIPABOYHOM BEIIMYUHOM.

Kak cmenenv usmenvuennocmu enusaem Ha 00wy naowyads conpukacarujuxca yacmuy. OObeMHbIE B3PbIBbI
Ha MYKOMOJIBHOM 3aBOJIC, JPEBECHO-CTPYKEUHOM TMpEeANpuATHH. lloueMy Heab3sl HWCIOJIb30BaTh OCH3WH IS
pO3XKHUTa APOB. BCIOMHUTE «UTO TaKOe IOk, «SAUHUIIBI U3MEPEHUS TITOIIAIH.

Ilpoexmnas 3a0aua Ne 1. Y Bac Ha ctojiax Haxonatcs Jmbo KyOuk PyOuka, mubo ManeHbKash ymakoBKa caxapa-
paduHana. Haitnure miomaas 1neaoro Kyouka U oOUIyro MIomaas 9 Manbix KyOUKOB, U3 KOTOPBIX COCTOUT OOJIBIION
KyOMK; WJIM LIETION YMaKOBKM caxapa W OOIIyIO IJIONIa b BCEX KYCOUYKOB caxapa B ymakoBke. CpaBHUTE 3HAUYCHHUS
TUTOIIA/IM 11eTI0H (UTYpBI U CyMMapHOU Tutomaau ee yactei? Kakyro 3aKOHOMEpHOCTh Mbl MOKEM HabJt0/1aTh?
Hanooovexmol u 00ycnoeieHHOCMb UX YHUKAIbHBIX CEOUCHME PE3KUM Y8eaudeHuem Na0uiaou no8epXHOCHIU
yYacmuy: HAHOYACTHUIIBI, HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPUKH, JCHIPUMEPHI, IIECOTHTHI,
KBaHTOBBIE TOUKH.

lIpoexmuas 3a0aua Ne 2. Yxo nocs umeeT aiuny 12-13 MM, a yactunia maraetuta Fe304 — 20 M. YBenuubTe UX B
1 vmummmapn pa3. C kakuMu OOBEKTaMU Bl Temeph OyaeTe ux cpaBHUBaTh? Kakue ¢usnueckne BETUYUHBI
M3MEHSIOTCS TTPU U3MEHEHUHU JIMHEHHBIX Pa3MepoB?

IIpoexmuas 3a0aua Ne 3. Ckonbko nuctoB Oymaru A4 BoiaeT B crakad oosemom 100 mu?
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Kaxxnoil rpynne Belanbl TUCTHl Oymaru A4 u xumudeckue crakanbl 00bemoM 100 M. Kaknas rpymnmna umier oTBer
Ha 3TOT BOIPOC.

[Ipennaraem NOMOIIb: COMHHUTE JIUCTHI B KOMOK. CKOJIbKO KOMKOB OyMaru BOILILIO B OAUH CTaKaH?

Halinure nnomanb oTaenbHOro aucrta A4 U miomaab NOBEPXHOCTH XMMHUYECKOro crakaHa. Haliaure cymmapHyro
IIoIIab KOMKOB OyMaru, HaXOoJsUXCs B CTakaHe?

JlenaroT BBIBOJ: OHA OKa3ajach 3HAUUTENIBHO OOJIbIIE TUIOIIAAU TIOBEPXHOCTH CTAKaHA.

Kakum o0pazoM Mbl yBEIMYMIM CYMMapHYyIO IUIOIIA[b MOBEpXHOCTH Oymaru? (YMeHblIeHHEM o0bemMa OJIHOTO

JIUCTA)

4.7 Hanooovekmol u 00ycno61eHHOCIb UX YHUKAIbHBLIX CEOUCHE PE3KUM YeeaudeHuem Na0ujaou noeepxXHocmu

yacmuy: HAHOYACTHIILI, HAHOIJICHKH, HAHOBOJOKHA, HAHOTPYOKH, HAHOLIAPUKH, JIEHIPUMEPHI, IICOTHUTHI,
KBaHTOBBLIE TOYKH.

IIpoexmnas 3adaua Ne 4. Haiigute 1iomaas CBOeH YepenHoil KOPOOKU M CpaBHUTE €€ C IUIOMIAbI0 TOBEPXHOCTH
OOJBIIMX HOTYIIAPHIl U YepenHoi KopookHu, ecau S(kopa 6.1m.) = 2500 cm? . S(u.x)=4nr%/2, rue r=C/2x.

OO0BsicHeHHE: OOJIBIIAs IUIOIMIAAh OOJBIITUX MONYIIAPUN 00BSICHICTCS HAJTUIMEM MHOTOYHMCICHHBIX CKIIAJIOK.
Oxcnepumenmanvuas 3adaua. Ha cTomax HaxomdaTcs — CTaJbHAs KHOIIKA, >KEJIE3HBIM TBO3/b, KYCOYCK MEIHOM
IIPOBOJIOKH, MEJTHAS CKPEIKa, TPaHyJbl alFOMUHUS M ITUHKA, IITAaTHB C MPOOMpPKaMHU, COJIsTHas kucioTa. [lomecture
MPEIOKESHHBIC Tela Ha JHO IMPOOHUPOK M J00aBbTE 3aTEM COJISTHYIO KHCJIOTY (BBICOTA CTOJIOA KUJIKOCTH MPUMEPHO
1,5¢cm).

Onumurre, 9TO BBl HAOIIOAACTE B KAXKI0U U3 TPOOHUPOK.

3HAKOMCTBO C JIEKTPOXUMHUYECKUM PSAOM HAMPSIKECHUN METAILIOB.
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Hasanue o0bekTa HazBanue Yro Habiarogaem
MeTajia, u3
KOTOPOTO

caenad 00BEKT

JleBee nimm
npaBee
OTHOCHUTEIBHO

H; B hn/xum

psanxy

BriBOa: ¢ KMCITOTOM B3aUMOAEUCTBYIOT METAIUIBL: ..........

C KHUCJIOTOM HE B3aHMOHeﬁCTBYIOT MCTAJJIBI: ........

- 3aganue o yueOHnky M.A. AXxmMeToBa: 03HaKOMbTECh C TEKCTOM Ha C. 13.

- C KaKuM BBI CTOJIKHYJINCH HpOTPIBOpC"II/ICM? Me,IIB 151 C€p€6p0 B HAHOCOCTOSIHUSIX CITOCOOHBI B3aHMOH€ﬁCTBOBaTL C

KHUCJIOTaMH. Y BEJIUYCHUE mIomaan IMOBCPXHOCTU PCArMPYHOIIHUX YaCTUILl BIIMACT HC TOJIBKO Ha CKOPOCTL PCAKIINN

(06BeMHBIE B3PBIBBI), HO U HA XapaKTep XMMUYECKUX CBOMCTB.
[IpoekTt «B monckax KOJJIOUIHBIX PACTBOPOB»
5. XMMHS HA CTPaKe 310POBbSI.
5.1 Hoo. Boszonka itooa. Hoo uz anmexu.

Hpakmuqecmm yacme.

W3roToBiieHne MOJEH MOJIEKYJIBI Ho/la. DieKTpoHHas, rpadudeckas Gpopmyna fona

[Ipoext «O0HapyxeHue KpaxMasa B MPOAYyKTaX MUTAHUSI.

5.2 «Mapzanyoska». Ilepmanzanam kanusa. Maprasen v €ro CTEIIEHN OKUCICHUS

Hpakmuuecmﬂ uacmeo.
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OmnpeneneHne MaccoBOM 10JIM KUCIOPO/a B MOJIEKYJIE IEpPMaHTaHaTa KaJlus.
PacueT oTHOCUTENBHOM MIIOTHOCTU KUCIOPOA IO BO3AYXY.
CoOopka npubopa A MOJyYeHUs] KUCIOPO1a METOJIOM BBITECHEHHUS BO3IyXa.
DKcnepuMeHT: cOopka mpudopa s pa3nokKeHus nepMaHranara kanusa. KauectBeHHast peakiusi Ha KUCIOPO.
[{BeTHBIC peakIuu ¢ IepMaHTaHATOM Kajus (Harp., IepMaHraHat Kajaus u cyJbQuT HaTpus, 1p.)
5.3 Ilepexucwy 6o0opooa. Ceolicmea u npumenenue nepoxkcuoa 6000pooa. CteneHb OKUCICHUS KUCTIOPOa B MOJIEKYJIe
MEePOKCHUIA BOJOPOA.
Peakius paznoxeHus: nepokcuaa Bojgopoaa. Kak mpoBecTr sKCIEpUMEHT.
Karanmuzaropsl. Oxcun mapranna (1V), dbepMeHT kaTanaza — KaTaIM3aTOPhl PEAKITUU PA3IOKCHUSI.
IIpaxmuueckas uacmeo.
Oxcun mapranna (1V): Hamucats GopmMysy BElIeCTBa M OMPEACTUTh CTEIIEHb OKHCIICHHUS.
Tpu npoOupku, B KaXK10i HAXOAUTCS HECKOJIBKO MJI allTEYHON MEepeKUcH Boopoa. Bo BTopyio U TpeThio MpoOUpKH
MTOMECTUTE COOTBETCTBEHHO OKcua Maprania (1V) (Ha koHUMKe mmaTess) U CBeKeHATePThIN KapTodenb (Ha KOHUHUKE

HITIATEeJIsT ).

Homep npobupku | Uto mobGapwmim Uro Habmomaem

Hamucate ypaBHeHHE peakiinu ¢ 0003HAYCHUSIMU YCIOBUN €€ TPOTEKaHUS.
[Tpoucxonut nu peaknust B nepBoil mpodupke? [Ipemnoxute mpubOp A MOTYYCHHUS BOJIOPOJA MPHU PA3IOKECHUU

IICPOKCHUaa BOJOPOIAA.
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5.4 Auyemuncanuyunoeaa kucioma. Ackopoéunoeasa kucaoma. KucnotHocts cpeabl. pH — HMHAMKATOpPHI CBOMMHU

pyKamu.

Hpakmuttecmm yacmso.

Onucanne puznueckux cBOMCTB. [IpUroToBieHue pacTBOpOB

aleTUJICATUIIUIOBON U aCKOPOMHOBOM KHUCJIIOT.

JetictBue nHAMKaTOpoB (heHondranerta, JakMyca 1 METUIIOpaHKa) Ha KX PACTBOPHI.

WHIUKATOPBI AneTHIICITAITHITOBAS AckopOWHOBasI KUCIIOTA
KHCIIOTa

®denondranens

Jlakmyc

METHIIOpaHX

[IpuroroBnenne oTBapa KpacHoOW KamycThl. HaOmionenne u3aMeHeHusl [BeTa OTBapa B pa3HBIX pacTBopax (yKCycHas,

JIMMOHHAasI, aCKOp6I/IHOBa}I KHCJIOTBI, ITOBApPCHHAA COJIb, I'a3UPOBAHHAA BOJA, HaHIaTLIpHLIﬁ CIIMpT, MUIICBAsA COJa,

PacTBOP MbUIA U CTUPAIBHOTO MOPOIIKA).

B3anmoselicTBue ackopOMHOBOM KUCIOTHI C HO0M. Bompoc: At Kakux 1ie1eil MOYKHO MCIIOJIB30BaTh ATy PEAKIUIO?

(nmst oOHapyKEeHUS aCKOPOMHOBOM KUCIIOTHI B IPOAYKTaX MATAHNUSA).

1 pearent 2 peareHr Yro mnabmomaeM TpH UX
acKOpOMHOBAs 15(V)I B3aMMO/ICCTBUH

KHUCJIOTa

dusnveckue duznveCcKue

CBOMCTBA: CBOWCTBA: .........

..........
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5.5 «3enenkay unu opunruanmossiii 3eaenstii. 1{eT nopoiikooOpa3Horo OpUIIMAHTOBOTO 3efieHoro. [IpakTudeckoe
3HAYEHUE U TIOJyUYEHHUE.
IIpakmuueckas uacmeo.
dusnyeckrue CBOMCTBA OPUILTMAHTOBOTO 3€JIEHOTO
Kak nokaszath mOaIMHHOCTH OpWIIMAHTOBOrO 3eyieHoro. [IpoBeneHue MociaeAOBaTEIbHBIX pPEAKIM B OJHOU
npoOUpKe C OPWILTMAHTOBBIM 3€JICHBIM: BHaYaJle B MPOOUPKY 100ABUTH KOHIIEHTPUPOBAHHOW COJISTHOW KHUCIIOTHI, a
3atem pactBopa 1menodn NaOH. Odopmiienne paboThl 1O CBOEMY YCMOTpEHHUIO. 3areM OOCYAuTh: Kak
3a()MKCUPOBAIIH PE3yJIbTaThl SKCIIEPUMEHTA (M3MEHEHHE 1[BETA, BBINTAJICHUE OCAJIKA).
[TpoexT «M0HO JIM KCTIONIb30BaTh OPUIUIMAHTOBBIN 3€JIEHBIN KaK WHIUKATOP KUCIOTHOCTH CPEIIbI»

5.6 «Mbin0o uydecnoe»: X035IIICTBEHHOE U TyaJIeTHOE, KHUIKOE U TBEPIOE.
IIpaxmuueckas uacmeo.
JleiicTBuUE TaKkMyca Ha pacTBOP MbLjia, paCTBOP CTUPATBLHOTO MOPOIIIKA
(Toka3aTeNnbCTBO MICJIOYHOTO XapaKTepa MOIOMIMX CpeacTB). M3ydeHue STUKETOK TBEPAOrO0 W JKHMIKOTO MbLIA
(pa3nuure B XMMHUYECKOM cOcTaBe). PacTBopeHHe Mblia B )KECTKOM M TUCTHILUIMPOBaHHOM Bojie. Dddext Tunmams.
[IpoekT «Mpu1oBapeHue»

6. XuMus nuIu

6.1 Caxap, kpaxman, yenntono3a — poOCMEEeHHUKU 2/IIOKO3bl.
Urto takoe nuadet. [ TukeMuyeckuii HHAEKC MPOAYKTOB MUTAHUs. XUMHUYECKHE MOJICTACTUTENIN U UX KOBAPCTBO.
lIpaxmuueckas yacmo.

Ornpenenenue NpoayKTOB C BBICOKUM IITUKEMUYECKUM MHAEKCOM (paboTa ¢ Tabiuiiei).
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OmnpenensieM MOJCIACTUTENM: acriapTaM, copour .... (Paborta ¢ saTukeTkamu.
OnpIT: B3auMOEICTBUE TIIOKO3bI ¢ ruapokcuaoM Meau (I1), cBexenpuroToBIEHHBIM.
UccnenoBanne wW3MEHEHMs] COJEpKaHUSI TJIIOKO3bI B KPOBHU IOCTE cOalancupoBaHHOTO o0ea M Mocye
ynotpebaeHus gactdyna: KUPUEIIKOB,YUIICOB, CJIaIKUX Fa3UPOBAaHHBIX HAMTMTKOB.
6.2 Antomunuii: eenukuii u yxycacuwui. lloueMy He cleayeT TMOJb30BaThCs aTOMUHUEBOM mocyaoi? ComnepHuk
kanbuusa. Ocreonopo3. MeTailibl KOHCEPBHOM OaHKH.
IIpaxmuueckas paboma.
CroiicTBa amOMUHUA U 00JACTU MPUMEHEHHUS AJTIOMUHMS HAa OCHOBAaHUM €Tro CBOWMCTB (moBTOpeHHE). CoCTaBUTh
Ta0JIUILYy, KJIacTep WU CXEMY.
[IpoBeneHne XUMHUYECKUX peaKIUi, XapaKTepu3yIoIux aMm(pOTepHbIE CBONCTBA COETMHEHUM aTFOMUHMUS.
OmnpIT 1. ATFOMUHUN U COJNISIHASI KACIIOTA.
OmnpiT 2. X5topu alrOMUAHHS U TUAPOKCHU]I HATPHUS
OmnpbiT 3. ['mapokcua aTtOMUHUS U COJISTHASI KUCIIOTa

OnpiT 4. ['mapokcua aTlOMUHUSA U TUAPOKCU]T HATPUS

HasBanue ompita | UTo Habmomaem YpaBHEHHE XUMUUYECKON PEaKLNH

BoeBom: ...
ITpoext «Ee BemnuecTBO — KOHCEpBHAs O0aHKA: SKCIIEPHUMEHTAIBLHOE OTPEICIICHHE METAJLIIOBY.
6.3 Ykcycnaa kucnoma. CTonOBBIA YKCYC, YKCyCHAsI SCCEHIINS, JSASHAs YKCyCHas KHCIIOTa: B 4eM pasHuia. CBolicTBa

YKCYCHOM KUCJIOTHI U €€ MpuMeHeHne. OU3N0JIOTHYECKOE BO3CHUCTBUE KUCIOTHI.

26



lIpakmuueckas paboma.
CocraBieHne NOHATUMHON CXEMBI: «UTO 5 3Hat0 00 YKCYCHOM KUCIOTe»  (MHAMBHUAYAJIbHO, TUOO B IPYIIIE).
Pacuet KOHIIEHTpaIIUX KUCJIOTHI TIPU €€ pa30aBIICHUH.
KucnoTHOCTh pacTBOPOB MHUILIEBOM COABI U YKCYCHOUM KUCIIOTBHI.
[Namenue nuIeBor Cobl YKCYCHOM KUCIIOTOW: IMTPU3HAKH XUMHUYECKOU
peakiuu (BbIJICJICHUE ra3a, Pe3Koe yBeIMYeHuEe 00beMa peakinoOHHON cMecH). [IOBTOPUTH peakIuio TalieHus CObI
C HCIMOJB30BaHMEM WHAWKATOpa (Hamp., OTBapa KpacHOKOYaHHOW KamycTel). [l dvero HeoOXoauMo ObLIO
NpUMEHEHUE UHAUKaTopa’?
O6paTuTh BHUMaHUE, YTO BBIJICJICHUE ra3a 4acTO COMPOBOXKIACTCS
yBEIMYEHUEM 00BheMa peakImoHHOW cMecu. Kakue Mepbl peoCcTOPOKHOCTH
HY>KHO COOJIFOAaTh TIPU IPOBEJACHUN TaKUX pEaKIuii?

6.4 «Conenaa nawa xncu3Hv» (MOBapeHHas COJMb, IOTall, TJyTamMaT HaTpPHA....... riayoepoBa COJIb, MEIHBIN
Kymnopoc...... )
IIumesas cosa, MUTHEBAS COJIA, KAJIBIIMHUPOBAHHAS CO/la, KAYCTUYECKas COJla: OJMHAKOBBIC WJIM pa3HbIC BEIIECTBA.
KayecTBeHHBIE peakUU B XUMHUH.
IIpakmuueckas paboma
OnpenenuTs: Kakoe U3 BeUIecTB (MHUILEBasi coAa, KayCTUYECKasl CO/la, KalblIMHUPOBAHHAs COJIa) SIBJISIIOTCS COJISIMU
YTOJIBHOM KUCJIOTBL.
OmnpiT 1. JlelicTBHEe UHAMKATOPAMHU.

OmnsbiT 2. JlelicTBHME HA paCTBOPHI MUILIEBON U KAYyCTUYECKON COJbI YKCYCHOM KHUCIIOTHI
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HazBanue omnbiTa Yro Hadiarogaem

BriBog

BemBon: ..........

IIpoBeneHne ONBITOB MOATBEP)KAAET, YTO NMHULIEBAs COJA, KAJBLIMHUPOBAHHAS COJA — 3TO COJIM €1a0O0M yroibHOMN

KHUCJIOTHI, 4 KAYCTUYCCKAA COMa — paCTBOPUMOC OCHOBAHHUC.

O6CYJII/IT]':>, KaK JOKa3aThb OIBITHBIM ITYTCM, YTO MUIICBAA COHdA ABJIACTCS KHCJION COJIBIO.

6.5 Bpeo numpamoes: mugh unu npaeda. Ilonp3a HUTPATOB: BaKHEHIIME MHUHEpaJIbHbIE YIOOPEHHUS KaK MCTOUYHUK

azora. Kpyrosopor a3ora. [louemy BeHepuHa

MYXOJIOBKa ITOCAACT HACCKOMBIX (TaK OHa BOCIIOJIHACT HEAO0CTATOK

a30Ta B OOJOTHCTBIX MGCTaX). HI/ITpaTBI B KAQUCCTBC IHIICBBIX KOHCCPBAHTOB. Kakue MMpCBpaAICHUA MMPOUCXOTAT C

HUTpaTaMU B OPraHnU3MEC 4YCJIOBCKA. A30T U ero CTeIeHU OKHUCJICHHS.

HpaKmuquKaﬂ yacmeo.

OmnpenenieHue MacCOBOM JTOJIM a30Ta B KaJTUWHOW, HATPUEBOM U aMMOHUMHOM cenuTpe. BriBoI: kKakoe U3 HUX Oojee

IIEHHOE a30THOE YI00peHHeE.

[IpoexT «BrnusiHUE a30THRIX yIOOPEHUH HA POCT CAXKEHIIEB (Dacomy.

/. Pabora Haa npoekTamu — S 4

6.
7.

Oman 8bl60pa membvsl, nOCMAaHO6KU Yeill, 3a0a4 UCCAeO08AHU .

Dman eviosudCeHUs 2Unomesol.

Oman naanuposanus nymu OOCMUNICEHUS. Yeaell UCCIe008AMEeNbCKUX (MPOeKMHbIX) pabom u 8vloopa HeodXo0uUMo20

UHCIMPYMEHMAaPUs.
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9. Dman nposedenus yuebnozco ucciredoganusi (NpoeKmHoUu padomvl) ¢ NPOMENHCYMOUHLIM
BbINOJHEHUS U KOpPeKYUell pe3yibmamos.

10.9man oghopmnenus, npedcmasnenus (3awumaol) NPOOYKmMa NPOEKmMHOU pabomol

KOHmpoJiem 3a X000M
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Chnucok HCIIO0JIb3YEMbIX HCTOYHHUKOB

Cnmcoxk OCHOBHOM JIMTEpaTyphl:

1. Xumuyeckas sanmkinonenus. T 1. M., 1988 r.

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

3. B.1. Ky3HenoB «Xumus Ha IOpOre HOBOT'O ThicAUeeTHs», «Xumus B mkoie» Ne 1, 2017.

4. AM. IOnun u npyrue. «Xumus s Bacy. M. «Xumusn2002.

Cnmcok jgurepatypbl IS YYUTEJIA:

1.
2
3
4.
S)
6
7

8.

O.C. T'abpuensn, I'.I". JIsicoBa «HactonpHast kKHUTa yauTesst Xumun». , Jpoda, 2017.

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

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

1O.H. KoportbimeBa «XUMHUYECKHE CATOHBI KpacoThl». «XuMHus B mkoae». Ne 1. 2005 r.

. Cxypuxun .M., HeuaeB A.Il. Bce o numie ¢ Touku 3pennst xumuka. Cripas. uzganue. M.: Beiciias mkona, 2009
. AxmetoB M. A., 3opoBa E.IO. O6y4yeHune XxumMun Kak MpoIecc pa3BUTHS

. TIO3HaBaTeNbHBIX cTpaTeruit ydamuxcs [Tekcr]/ AxmeroB M. A., 3oposa E.}O.// Hayka u mikona.- 2015.- Ne 2.-

C.81-87
JlazapeB B. C. IlpoekTHas AesTENBHOCTh B MIKOJIC: HEUCIONb3yemble Bo3MokHOcTH [Tekct]/ Jlazapes B. C.

//Bompocsl oopazoBanms. — 2015.- Ne 3.-C. 292-307.
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9. Boponuos A. IlpoekTHas 3anaua [DnexTpoHHsbld pecypc]| / Boponnos A. - Kypuan «Hauanbnas mikona».- 2007.- No

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

10.BBenenue B HaHoTexHoJOoruu. Xumus [Tekcr]/ yuebHoe mocobue s ydammxes 10 — 11 kmaccoB/ moj penakuuei
AxmetoBa M.A. - CII6: obpa3oBatenbHblid LIEHTp «Yuactuey, OOpa3zoBarenbHbie npoekThl, 2011 — 108 c. (cepus
Hanomikomna)
11.T"abpuensu O.C., Octpoymos W.I". IIponeneBtuueckuit kypc «Ctapt B xumuto»/ ['abpuensn O.C.- Kypnan «Xumus
B mkosie».- 2005.- Ne 8.- C. 19-26
12.T'ony6 I'.b., Ilepensiruna E.A., UypakoBa O.B. OCHOBBI NMPOEKTHOW NEATENBHOCTH IIKOJbHUKA: METOJIUYECKOE
nocoOue mo npenojaBaHuIo Kypca (C UCIoIb30BaHUEM TeTpaiei Ha nedyatHoi ocHoBe)/ [loa penakiueit npodeccopa
E.fl.Korana. - Camapa: U3natenscTBO «YuebHas nuteparypay, M3narenbckuit qom «demgopony. 2006. — 224 c.
Cnucok JuTeparypbl st 00y4aIOUIUXCS:
1. B.A. BoiitoBuu «Xumus B 06ITy». M. «3Hanue». 2000.
2. «DHIMKIONEINYECKUH cioBaph IoHOTo XuMuKka» M. «Ilemarorukay, 2002.
3. «Opymuty», Xumus — M. OO0 «TJl «M3natensctBo Mup kaHurm»», 2018.
4. Ammx6epona JI.YO. 3anumarenpHas xumus. Kaura jmis yuanuxcs, yaurenei u poguteneii. M.: ACT-ITPECC, 2017,
)

Mup xumuu. 3anumaTtenbhbie pacckasbl 0 xumun. Coct. FO.M.Cmupnos. CII6.: «MuM-Dxkcmpeccy, 1995.
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Kputepnanbaasi Ta0/IMIA OLEHKH NPoeKTa’

Ipunoxenue Nel

Kputepuit ba3oBbIii ypoBeHB IloBbIIEHHBIN YpOBEHD
1 6amn 2 Gamna 3 Gamna 4 Ganna 5 6annoB 6 6anoB 7 6annoB 8 bamos
2 = Yuenuk Yuenuk YueHuk onucan | Y4eHUK YyeHuk Yyenuk Yyenuk Yyenuk
MOATBEP NI O0BSICHAI CUTYaLUIO U 000CHOBAJ npoaHain3upo | HasBall chopMynHupoBa | yKasai
= TIOHUMAHHUE IPUYUHEL, [0 yKazasl CBOM UJEaNbHYIO Bas cuTyanuio | HEKOTOPBIC 1 npobneMy Ha | HEKOTOpBIE
= PUYUHBI
= pOOJIEMBI, KOTOPBIM OH HaMepeHus (>xemaemyro) Y Ha3Bal C}I;)LI_IGC oBa OCHOBE MOCTIEICTBUS
— TBOBaH
= < copMynUpoOBaH | MPUCTYITUI K CHUTYaIHs NpOTHBOpEYHE | o JIETaIbHOT O CYIIIECTBOBA
> s O =
§ g = é HOU y'-II/ITeJ'IeM PECHICHNUTIO Me>1<)1y Hp06HeMbI, aHaJin3a HUA
Z e é < POOIIEMBI, HJIeaJIbHOM 1 c(hopMy/IMpoB | CUTyaIUu U | IpoOIeMbI
2 = E . N
E 3 E B & ) copmynupoBaHH peanpHOI aHHOM ¢ NPUBEN aHaJM3
2 = = = & . .
2 3 5 E o 2 Ol yuuTenem cUTyaluen HIOMOIIBXO MPUYUH ee
O = (=7 = o]
S = yauTens
S 28 3|3 s CyIIECTBOBAHU
S = £ E | H 9 1
< e W 5]
O & B & |~ =

! 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

00pa3oBaTeNFHON POrpaMMbI OCHOBHOTO 001IIeTo oOpa3oBanus». — Camapa. 2012.
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Yuenuk YueHuk ¢ YueHuk Yuenuk Yuenux Yuenuk Yuenuk VYyenuk
TIOATBEP IV TIOMOIIIBIO chopmynupoBall | chopMynupoBa | MPETOKMI o0ocHOBaI TIPE/ITOK I 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 | CIOCOOBI JIOCTHKEHUS

2 MIPOEKTa, 3a/1a4m, MIPOEKTa, poOJIeMBl, JIOCTKEHHUN Ha3BaJl pUCKU | pEIIeHUS LEeTN Ha

§ copMyNHUpOBaH | COOTBETCTBYIOIIM | ONpeleNeHHON chopmynupoBa | menu poOJIEMBI OCHOBE

8 HBIX yIHUTENIEM € LIeJTU TTPOeKTa COBMECTHO C HHOM aHanu3a

% yuHuTeNneM COBMECTHO C aNbTepHATHB

5 yuuTenem BI

=
ITocne [Tocne YueHuk YyeHuk ykazan | Y4eHHK Yyenuk Yyenuk Yyenuk
3aBepILICHUS 3aBepILICHUs BBICTPOUIT B BpeMs, 3a(MKCHPOBAIT | CIUIAHUPOBAT | TPEUIOKHUIT 000CHOBaJ
MPOEKTA YUEHUK | IIPOEKTA YUECHHUK XPOHOJIOTHYECK | HEOOXOMMOe pe3ynbpTaThl TEKYLIUH JIEUCTBUS HEeo0XoIuM
pacckasail, 4To onucan oM JUISL TEKyLIEro KOHTPOJIb C (marm) B ISCERINE
OBUIO CNIENIAHO B | TIOCIIEIOBATENBHO | TIOCIE0BATENb | BBITIONHEHUS KOHTpOJIS 32 y4eToM COOTBETCTBHH C | peallu3aliu
xo7ie paboTsl CTh U HOCTH copMynupoBa | COOTBETCTBHE | crielU]pUKH 3a/lauaMHy U IPOEKTa

° HaJ MPOEKTOM B3aUMOCBS3b copMyIHUpOBaH | HHBIX M JNEeATENbHOCTH | 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 Yyenuk

E 3aBepIICHUS TUTaHUPOBAHHUS JIeTaIbHO KakuM 00pa3oM | ommcal 000CHOBaHO chopMyIHpoBa | CILUIAHUPOBA

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

gé orucan ) HpOD;yI(”S, XapaKTEePUCTHK | MCIIONB30BaTh KU TIPOJYKTa, | MOTEHIMAIbH | PEKOMEHIALWH | MPOABIKEHU

° IOy YCHHBIN KOTOPBIi U TIPOAYKTa, MPOIYKT C y4eToM BIX o € WK yKazal

% MIPOAYKT TIpeIonIaraer BaYKHBIE I €r0 3apaHee MoTpeOHuTeNe | WCIONB30BAHU | TPAHHUIIBI

8 E TIOTTyYHUTh HCTIOIb30BaHUS 3a/ITaHHBIX it 1 ob;mactu 10 HCIIONB30Ba

§ % KPUTEPHEB WCIIONB30BaH | MMOTYYEHHOTO HUS

% E OILIEHKU WS IPOAYKTa | MPOAYKTA MIPOIYKTa

l% § MPOIYKTa IPYTUMHU
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PaGota ¢ undopmarueii

VYyenuk VYyenuk Yyenuk VY4eHuk ykaszan, | Y4eHuk VYuenuk Yuenuk npu VY4enuk
YKa3blBa€T  Ha | YKa3bIBAEeT Ha BBIIENIII U3 Kakast CaMOCTOATENb | opraHu3oBayn | IVIAHUPOBAHUM | caMOCTOATEN
OTCYTCTBUE OTCYTCTBHUE 0003HAUEHHBIX | MH(OPMAIIKS 0 | HO HA3BA HIOUCK paborbr BHO U
nH}popManum, KOHKPETHOH yUHuTEeNneM TOMY WITH BUJIBI nHpopmanuu 221111:01(1:2 o apryMeHTHp
BO BpeMsi | HHpOpMaInHU BO BOITPOCOB TSI WHOMY HCTOYHHKOB, B KOTO pHM’ OBaHO
BBINTOJTHEHUS BpeMsi W3y4EHUs, T€, BOIIPOCY, 13 KOTOPBIX COOTBETCTBHH | geoGXOMHNMO TIPUHSLIT
TOro JIEUCTBHUS, | OOCYXIECHUS C nHpopmanment MOCTaBICHHOMY | OH IUTAHHPYET | C IUIAHOM MOJYYHUTh peleHue o

= JUIL  KOTOPOTO | PYKOBOIMUTEIEM 10 KOTOPBIM HE | Y4WTeJIeM WU HOJIy4IUTb pabor o CBEJICHUS U3 3aBepUICHIN

§ 9Ta obmiero nana obnanaer. CaMOCTOSITENIbH | MHQOPMAIINIO, | POEKTY HCCKOJIBKHX sTamna cbopa

& uHbopmanus JIeATENILHOCTH B 0, HEOOXOJIMa | PEKOMEH/I0Ba MCTOIHHIKOB nHpopmanu

g HeoOxoauma, paMKax IpoeKTa, ULt HHYIO u

% 3ajiaBast 3a/1aBast BOIPOCHI BBITIOJTHEHHS yuuTeneMm

g BOITPOCHI MpoeKTa

=
Yuenuk YueHUK U3710KWI | YYEeHUK Ha3Bal | YUEHHUK Yyenuk Yyenux Yyenuk Yuenux
M3JI0KUIT Te parMeHTsI HECOBIIAJICHUA B | UHTEPIIPETUPOB | yKas3al Ha MIPUBEI peannsoBal MPC IO
TIOJTYIEHHYIO TOJTy4EHHON CBENICHUSIX, aJl TOJyIEHHYIO | BBIXOJISLIAE oObscHerme, | TPEAIOKEHHBIH | CrOCO6
uH(OpMAaLHUIO undopmanu, cozepxaiuxcs | MHGOPMALUIO B | U3 001Iero Kacaomeecs | oM PaspeLCHIA

crnoco0 MPOTUBOPEY
KOTOpBIE B MCTOYHUKAX KOHTEKCTE psioa uim JaHHBIX ) paspelieHHs —

= OKa3aJIlCh uHpopmanuu, CoJIep KaHUSA mpoTtuBopeda | (cBemeHuil), NPOTHBOPEUHs | IPOBEPKH

g HOBBIMU U1 HETO | NPEAJIOKEHHBIX | IPOEKTa e Apyr BBIXOJLINX WIK IPOBEPKH | JTOCTOBEPHOC

2 WITH 3a7aJ1 YUHTETIEM. Ipyry u3 001mero JIOCTOBEPHOCTH | TH

—% BOIIPOCHI Ha CBECHUS. psina, uin uHpOpMaImH uHpOpManm

= TIOHMMAaHHe o6HapyKeHH 1

% BIX

% rvlpomsopeqn

ts) i

o
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CdhopMHUpPOBAHHOCTH TIPEIMETHBIX 3HAHUM

M CIIOCO00B 1eATeILHOCTH

Vuenuk YueHuk npuBen Yuenuk VYuenuk caeman | YdeHUK Yuenuk VYuenuk caenan | YdueHUK
BOCIIPOM3BEI npuMep, NPEITI0KUI U | BBIBOJ CII€Nall BBIBOA | BBICTPOUIT B | BBIBOJ Ha | moarBepaun
ApryMEHTALMI0 | TMOATBEPKIJAIONIM | IIPEIIPUHI (IpUCOeTMHMIIC (TpECOeMHII | COOCTBEHHOH | OCHOBE BBIBOJI
. . cs K BBIBOJY) | JIOTHIKE KPUTHUYECKOTO
M BBIBOJI, 1 BBIBOJI, JIEUCTBHS 110 s K BBIBOJTY) Ha COOCTBEHHO
. Ha OCHOBE | COBOKYITHOCT | aHaJM3a .
z coJIepIKaIuecs 3aMMCTBOBAHHBIN | MPOEKTY, OCHOBE MOy deHHO b DA3HBIX  TOUEK 74
= B U3yYEHHOM W3 HCTOYHHKA OCHOBBIBASICh Ha | MOJYYEHHOH uHpOpMaLmH apryMeHTOB, 3peHust win | apTyMeHTaI
E HNCTOYHUKE I/IH(i)OpMaIII/II/I HOHy‘IeHHOI?'I I/IH(i)OpMaHI/II/I u u IIPUBEIL OATBEpKAA COITIOCTaBJICHUSI I/IGf/i 501051
m o
< nHpopManuu nHpopmanun MIPUBEN XOTS ObI | HECKOJIBKO IOMMX BBIBOJ | NMEPBUYHOM U | CAMOCTOSTEN
2 N
= OIMH apryMeHT | APTYMCHTOB BTOPUYHON BHO
& WIA  JTaHHBIX HH(pOPMAIINH, Oy YeHH b
g IS ero
g MU
2 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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w Vuenuk YyeHuk Ha3Bal Vuyenuk Ha3Ball | YUYEHHK Ha3Bajl | YUEHHK Yuenuk Yuenuk Vuenuk
2 BBICKa3aJl CBOE | TPYAHOCTH, C CUJIbHBIC cna0Obie MIPUBEI MIPETI0AKUIT apryMEeHTHpOBa | MPOAHAIU3U
E BIEUYATJICHUE OT | KOTOPBIMHU OH CTOPOHBI CTOPOHBI MIPUYUHBI croco0(br) J BOBMOXKHOCTh | pOBaj
S paboThI HaJl | CTOJKHYJICS TpU paboThI HaT paboThI HaT YCIIEXOB U MIPEOJIONEHHS | UCTOIB30BATh pe3ynbTaThl
?; TIPOEKTOM pabote Hax MIPOEKTOM MIPOEKTOM Heya4 TpyaHOCTEN OCBOCHHBIC B paboTHI HaJT
~ MIPOEKTOM (TpymHOCTEH) | (M30eKaHUS X0J1e MIPOEKTOM C
B paboTe HaJ Heyzay), ¢ MIPOEKTHOI TOYKU
A MIPOEKTOM KOTOPHIMH OH | paOoThI 3peHust
3 CTOJIKHYJICS YMEHHUsI B JKA3HEHHBIX
E npu pabore JIPYTUX BUAaX IJIAHOB Ha
2 HaJl JIeATEeIIbHOCTH Oymyiiee
g ’E MIPOEKTOM
Z 3
O =
YueHuk YyeHuKk W3JI0KWI | YUEHUK VuyeHuk VYueHuk YyeHuk YyeHuk YueHuk
H3JIOKHIT BOMPOC C | M3TOXKUI TEMY, | M3JIOKWI TEMY, | M3JIOKHUI ITOCTaBHJI H3JIOXKUIT NPEICTaBUI
BOIIPOC ¢ | cobmoaeHreM BKJTIOYAFOIILYIO BKJTIOYATOIILYIO Temy, Leiab BOIIPOC, uHpopmanu
= COOJII0ICHHEM HOPM HECKOJIBKO HECKOJIbKO HUMEIOIIYIO IMUCbMCHHOM caMocCTOsITeNbH | 10 B (hopme U
E 5 HOPM ohopmiteHus BOIIPOCOB C | BOIPOCOB C | CIOXHYIO KOMMYHHKAIl | O MPEUIOKUT Ha
= = ohopmiteHns TEeKCTa 1 | coOmoeHreM COOTI0ICHIEM CTPYKTYPY H WU U CTPYKTYPY HOCHTEE,
2 § E TEKCTa, BCIIOMOTATEIHHON | HOPM M MpPaBII | HOPM W TpPaBWI | TPaMOTHO OTIpe eI TEKCTa B aJIeKBaTHBIX
g E E‘ 3aJJaHHBIX rpaduKH, ohopmiteHHs ohopmiteHHs HCITIOJIb30BAl JKaHp TeKCTa. | COOTBETCTBUU C | IETH
E E é obpasnom 3aJJaHHBIX TEeKCTa TEeKCTa U | BCIOMOTaTelb HOpMaMH KOMM yHHKAIl
H § 5 obpasom BCIIOMOTATEIbH | HBIE CPENICTBA, JKaHpa 305
g = % oif  rpaduxu,
§_ z = 3a/TaHHBIX
2 Z £ o0pasmom
O Z =
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Yuenuk Yuenuk YueHuk Yuenue Yuenux Yuenuk Yuenuk VYyenuk
BBICTPOWJI CBOIO BBICTPOUJI CBOIO CaMOCTOATCIIbH HCIIOJIB30BaJI aJICKBATHO CaMOCTOATECIIb | p€aJIM30Ball CaMOCTOATECII
= pcyb B peyb B O MMOATOTOBHJI Ppa3JINYHbIC HCIIOJIB30BaI HO JIOTHMYCCKUC BHO
=
E COOTBECTCTBHU C COOTBCTCTBHU C IJIaH Bep6aHLHLIe HeBep6aJ’ILHLI HCII0JIB30BaJ nim pcain3oBal
;g HOpMaMH HOpMaMH BBICTYIUICHUSA U cpeacTBa € CpeaAcTBa HeBep6aJ’ILHLI PUTOPUYCCKHUC JJOTUYCCKUC
2]
2 i( 5 pycckoro PYCCKOrO S3bIKa, coOuroTa KOMMYHUKAIIUK | WIH € Cpe/cTBa MIPUEMBI, W
h L
g : § SA3BbIKA, 06pa1uas[c1, K HOPMBbI IIOAT'OTOBJICHH nim MPEAJIOKCHHBIC PUTOPUIECCK
= o
E g E\. 06pan1aﬂc1> K IJ1any, HY6J'II/I‘IHOI/I bIC HArJIaaHbIC rpaMOTHO YUuTeiieMm HC NMMPUEMbI
<
g 5 § TCKCTY, COCTaBJICHHOMY C pcun n MaTcpuaJibl, IIOAT' OTOBJICH
g = e COCTABJIEHHOMY | TOMOLIBIO pErnamMenT NPENJIOKEHHBI | HbIE
é E‘ § C IIOMOLLBIO YUUTENSA € y4uTelleM HarJIsHbIE
(=3
= E 5 YUUTENS MaTepualIbl
O = >
ConepikaTesibHOE ONMMCAHUE KAXK/I0T0 KPUTEPHUSI
Kpurepuii YpoBHHU cHOPMHPOBAHHOCTH HABBIKOB MPOEKTHOM 1eATeJIbHOCTH
basosblii IHoBb1IeHHBII
CamocTo- Pabora B 11€710M CBUIIETENBCTBYET O CIIOCOOHOCTH Pabora B 11€710M CBHUIETENHCTBYET O CIIOCOOHOCTH CAMOCTOSITENIEHO CTAaBUTH POOIEMY H
SITeJIbHOE CaMOCTOSITEJIBHO C OIIOPOil Ha IIOMOIIb PYKOBOIUTENS CTABUTh HaXOIUTh IyTH €€ pelIeHNs; IPOAEMOHCTPUPOBAHO CBOOOIHOE BIIaCHUE JIOTHYECKUMU
npuoGpe- po01eMy U HaXOAMUTh IMYTH €€ PEIICHUs]; IPOAEMOHCTPUPOBaHA | ONEPALUsIMH, HABBIKAMY KPUTUYIECKOIO MBIIIIIIEHUS, YMEHHE CAMOCTOSTENbHO MBICIHTD;

TeHHe 3HAHUI

CHOCOOHOCTH TPHOOPETAaTh HOBBIE 3HAHUSI U/WJIH OCBANBAThH

MPOJAEMOHCTPUPOBaHA CIIOCOOHOCTh Ha ATON OCHOBE MPHOOPETaTh HOBBIE 3HAHUS W/WJH

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

3HaHune [IponemMoHCTPHPOBAaHO MIOHUMAHUE COJIEPKaHUs BRIONHEHHOH | [IpomeMoHCcTprpoBaHo cBOOOJHOE BlaIeHHE IPEAMETOM IPOEKTHOH IESITEIbHOCTH.
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- [IpoaeMOHCTPHUPOBAHbI HABBIKK O(GOPMIICHUS IPOSKTHOM TeMa sicHO ompefielieHa 1 TosicHeHa. TekcT/coolIIeHe XopoIo CTPyKTypUpoBaHbl. Bee
HUKAIHUA paboTHI U MOSICHUTEIBHOM 3aIIUCKH, & TAKXKE MOJTOTOBKH 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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	Рабочая программа по внеурочной деятельности «Первые шаги в химии» для 8-х классов составлена в соответствии с требованиями Федерального государственного образовательного стандарта общего образования второго поколения:
	Данная программа является программой общеинтеллектуальной направленности. Программа построена на следующих принципах:
	- Принцип научности (знания основаны на объективных научных фактах).
	-  Принцип последовательности и систематичности (обучение от простого к сложному, «от незнания к знанию, от неумения к умению»).
	- Принцип наглядности (осуществление связи между конкретным и абстрактным).
	- Принцип осмысленности (перенос имеющихся знаний в новую ситуацию).
	- Принцип сознательности и активности (применение знаний на практике).

	Содержательное описание каждого критерия

