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IHosicHUTEABLHAA 3AIINMCKA

PabGouass mporpamma mo BHEYypO4yHOUW nesTenbHOCTH «llepBblie miaru B XUMHUH» MJi1 8-X KJIaCCOB COCTaBJ€HA B
cooTBeTcTBUM ¢ TpeOoBanusiMu DenepanbHOro rocyJapcTBEHHOro oOpa3oBaTENbHOIO CTaHAapTa oOILero oOpa3oBaHMS
BTOPOTO MTOKOJICHUS:

1. [IpumepHast ocHOBHas oOpa3oBaTelbHasi MporpaMma OCHOBHOrO oOmiero o6pazoBanusi (ogoOpeHapeleHueM
dbenepanbHOrO yueOHO-METOIUUECKOTO 00bEeIMHEHUS 110 001IeMy o0pa3zoBaHuto(MpoTokos OT 28 utoHsa 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 SIBISIETCA MPOTrpamMMoON OOIIEMHTEIUIEKTyalbHOW HampaBieHHocTd. [Iporpamma mocTtpoeHa Ha

CJIEIYIOIINX MPUHIUIIAX:

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

- [lpunyun nocredoeamenvrocmu u cucmemamuyHocmu(oOydeHre OT MPOCTOTO K CIOKHOMY, «OT HE3HAHUA K 3HAHUIO, OT

HEYMEHHUS K YMEHUIOY).

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

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

- IIpunyun cosnamenvnocmu u axmugHocmu (IPUMEHEHNE 3HAHUHA HA TMTPAKTHKE ).

AKTYaJIbHOCTBH NMPOrpaMMbl 00YCIIOBIIEHA TEM,UTO B YI€OHOM IIJIaHE MPEAMETY«XUMUS» OTBEIACHO BCETO 2 yaca B

Heenmio (8 Kimacc), 94To aeT BO3MOXKHOCTH CHOPMHPOBATH Y YYalIMXCS JIMIBb 0a30BbIe 3HAHUS O TpeaMeTy. B Toxe



BpeMs BO3pacT 8-T0 KJiiacca SIBISETCS BaXKHBIM ISl MPOQPECCHOHATBHOTO CAMOOTPEACIICHUs MKOJILHIUKOB. Bo3MOXKHO,
YTO MPOCHYBIIUNCS MHTEPEC K XUMUM MOXKET Mepepactu B OyAyinyro npodeccuto.

AKTYaJIbHOCTBH JJAHHOW TPOrpaMMbl COCTOMT B M TOM, YTO OHAa HE TOJBKO JACT BOCIHUTAHHUKAM IPAKTHYCCKHEC
YMEHHS U HaBBIKH, (OPMUPYET HAYAIBHBIN OIMBIT TBOPUYECKON NEITEILHOCTH, HO U pa3BUBAET HHTEPEC 00yUYaAIOIIEerocs K
OKCMIEPUMEHTY, HAyYHOMY TIOMCKY, CIIOCOOCTBYET CaMOONPEICICHUI0 YYalluXCs, OCO3HAHHOMY BBIOOpY mpodeccun.
VYyamuecss CMOTYT Ha TPAKTUKE MCIIOIb30BaTh CBOM 3HAHUS HA yPOKaX XUMHH H B OBITY.

IMegarornyeckasi 1eJeco00pPa3HOCTh 3aKJIKYAETC B TOM, 4YTO 0a30BBIi Kypc IIKOJIBHOWIPOTPaMMEI
npeaycMaTpUBacT TPAKTHYECKUE pabOThl, HO MX SBHO HEJOCTaTOYHO, 4YTOOBI 3aMHTEPECOBATh YYaIllMXCS B
CaMOCTOSITCJIbHOM TMPUOOPETEHUH TEOPETHYCCKUX 3HAHWH M TNMPAKTUUYECKMX YMEHHH M HaBBIKOB. [[1s 3TOrO B KYpC
«[TepBBIe maru B XUMHUU» BKIFOUEHBI HAHOOJIee IpKUE, HATIISAHBIE, HHTPUTYIOIINE SKCTICPUMEHTHI, CTIOCOOHBIE YBIIEYb U
3aMHTEPECOBATh YUAIIUXCS MPAKTUYECKON HAYKON XUMUEH.

B pamkax HammoHanmpHOTO MpoekTta «OOpazoBaHUE» CO3/aHUE IEHTPa €CTECTBEHHO-HAYYHOW HarpaBieHHOCTH «Touka
pocTa» TO3BOJWIO BHEAPUTH B IporpaMMy IUGPOBYIO JIA0OPATOPHIO M KAYECTBEHHO HM3MEHHUTH MPOIECC OOyYeHHUS
XUMHH.

KonudecTBeHHBIE SKCIEPUMEHTHI TO3BOJIAT TOJydYaTh JOCTOBEPHYIO HWH(MOPMAIIUI0O O TPOTEKAHWHM TE€X WM HWHBIX
XUMHYECKUX TpoIeccax, O CBOMCTBaxX BemiecTB. Ha OCHOBE MOIYy4YEHHBIX IKCIEPUMEHTATBHBIX JaHHBIX O00ydaeMbIe
CMOTYT CaMOCTOSITEJILHO JIeJIaTh BBIBOJBI, 0000IIATh PE3YNIbTATHI, BBISIBIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyneT
CIIOCOOCTBOBATH MOBBIIIEHUIO MOTUBAIIMH O0yUEHHUS MKOJIbHUKOB.

Ieab nporpamMmmsi:



@OpMHUpPOBAHUE Y Y4YAIIMXCS HAY4YHBIX NPEICTABICHUNA O XUMHM B TMOBCEJHEBHOW >XU3HM YEJIOBEKAa Yepes
npoOy>KJIeHUE UHTEpeca U pa3BUTHE NPO(ECCUOHATBHBIX CKIOHHOCTEN K MPEAMETY XUMHUSL.

3anaunm:
Oobpa3oBaresbHbIe:
® PACHIMPUTH KPYro30p yHaluxcs O MUPE BEIIECTB;
® HCIIOJb30BaTh TEOPETUUECKUE 3HAHUS 110 XMMUU Ha MPAKTUKE;
e O00y4uTh TEXHHKE 0€30MAaCHOCTH IPU BHIMIOJTHEHUN XUMUYECKUX PEaAKIUN;
e chopMHUpPOBATH HABBIKH BBIMIOJIHEHUS MMPOEKTOB ¢ uctoyib3oBanrueM KT u mudpoBoro o6opynoanus;
® BBISIBUTH TBOPYECKH OJIAPEHHBIX OOYYAIONIUXCSA U TIOMOYb UM TPOSIBUTH CEOs.
Pa3zBuBarwime:
® CIocoOCTBOBATh PA3BUTHIO TBOPUECKHUX CITOCOOHOCTEN 00yYarOIINXCS;
e (dopmupoars UKT-kommeTeHTOCTH;
BocnurareabHble:
® BOCIIUTaTh CAMOCTOSATEIHLHOCTh IIPU BBHITTOJTHEHUH PaOOTHI;
® BOCITUTATh YYBCTBO B3aMMOIIOMOIIHM, KOJJIEKTHBU3MA, YMEHUE pabOTaTh B KOMaH/Ie; BOCIUTATh
YYBCTBO JIUYHON OTBETCTBEHHOCTH.
CBs3b conepkaHusi NPOrpaMMbl BHEYPOYHOI 1eATEJILHOCTH € y4eOHBIMHU MpPeIMeTaAMM:
Kypc BHEypoudHO# HNESITETbHOCTH HACHWHO M COACP)KATEIhHO CBS3aH C 0a30BBIM KypCOM XHMHH W TTO3BOJISET

MOIJIEP)KUBATH B3aUMOCBS3 TEOPUHU U MPAKTUKH, (POPMHUPYET YCTONIMBYIO MOTPEOHOCTH TPUMEHSTH MOTYICHHBIC 3HAHUS U



HAaBBIKU B ITOBCETHEBHOM KU3HM.
[Iporpamma moOCTpo€Ha Ha OCHOBE MesKIPeIMETHOW HMHTerpanMu ¢ (pU3MKOW, MareMaTHKoil, OMONOrMed W IpyrumMu
€CTECTBEHHO-HAYYHBIMH IIPEIMETAMMU.

Oco0eHHOCTH peanu3aluy NPOrpaMMBbI:

Bospact o0yuaromuxcs:

[Iporpamma opueHTHpOBaHa Ha BOCIIUTAHHUKOB B Bo3pacTe 14-15 net 6e3 cnenuaibHOUMOATOTOBKH.

DopMbI 3aHATHH !

B o6pa3oBarenbHOM Ipoliecce UCIONIb3YIOTCS pa3indHble (DOPMBbI IPOBEACHUS 3aHATHUSA:

° Oecenpl;
° JIEKIINH;
° CEMUHAPBI;

® [PAKTUYECKOE 3aHATHUE;

® XUMHYECKHUMN SKCIIEPUMEHT;

e paboTa Ha KOMITBIOTEPE;

® DKCKypCHUU;

e BBIIOJHEHHE U 3aIUTa POEKTOB.
Pesxxum npoBenenusi: 34daca B rox - 1 pa3 B Heaento. Bee 3aHATHSA 0 BHEYPOUHOU AEATEIBHOCTH MMPOBOIATCS MOCIIE BCEX
YPOKOB OCHOBHOI'O pPacIlucCaHus, MPOI0IKUTEIBHOCTh COOTBETCTBYET pekoMeHaanusm CanlluH, 1. e. 40 muHyT.

MecTo npoBeieHUsi: 3aHATUS MPOBOASATCA B yUeOHOM KaOMHETE XUMUU



3nopoBbecOeperaroliasi  OpraHu3anus 00pa30BaTENILHOTO TIpoIlecca MPeanojaracT WUCIONb30BaHHEe (OPM U METOJIOB
o0y4eHUs, aICKBAaTHBIX BO3PACTHBIM BO3MOKHOCTSM IIKOJIbHUKA: MPAKTUICCKUE paOO0ThI,IKCIIEPUMEHTHI M Oece/Ibl.

Buabl gesiTeIbHOCTH: TIpeayCMOTpeHbl Teopetndeckue (204.) u npaktudeckue 3ansatus (144.).

I1aHupveMblie pe3vabTAThl OCBOCHHUS O00VUAIOINIMMHUCH NPOrpaMMbl (BHEYUYEOHO0) BHEYPOUHOM AeATEJIHLHOCTH

JInuHOCTHBIE pPe3yJbTAThI:

- 0CO3HABaTh CIMHCTBO U I[EJIOCTHOCTH OKPY’KAIOIIETO MUPA, BO3MOXKHOCTH €T0 MO3HABAEMOCTH U O0BICHUMOCTH Ha
OCHOBE JIOCTH)KCHUH HAYKH;

- IOCTENIEHHO BBICTPAaMBaTh COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHUE: OCO3HABaTh IMOTPEOHOCTh M TOTOBHOCTh K
caM000pa30BaHUIO, B TOM YHCIIE U B PAMKAX CAMOCTOSITEIILHOM JIEATeTbHOCTH BHE IIKOJIbI;

- OIICHUBATh )KM3HEHHBIE CUTYallMH C TOYKH 3pEHUsI 0€301acHOr0 00pa3a *U3HU U COXPAHEHUS 310POBbS;

- OIICHUBATh IKOJIOTUYECKUN PUCK B3AMMOOTHOIICHHUI YEI0BEKa U IPUPOIBI.

- opMUPOBATH IKOJIOTUYECKOE MBIIIJICHUE: YMEHUE OLIEHUBATH CBOIO JIEATENbHOCTh U TIOCTYIKU APYTUX JIOJEH ¢ TOYKU
3peHUsl COXpaHEHUs OKPY>KAIOIIEH Cpeibl - TapaHTa KU3HU U OJIaronoiyuus Joel Ha 3eMIie.

MeTanpeaMeTHbIMH pe3yJibTaTaMu U3yueHus Kypca«llepBbie maru B XuMUU»ABISIETCA(HOPMUPOBAHNE YHHUBEPCATBHBIX
yaeOnbIX aekictuil (YV]I).

PeryastuBubie YY/I:

- CaMOCTOSITEIbHO OOHAPYKUBATh U (OPMYITHPOBATH YIEOHYIO MTPOOIEMY, OTIPEEIATh Iebh YIeOHOU AeATENhbHOCTH;

- BBIIBUTATh BEPCUH PEIICHUS MPOOIEMbI, 0CO3HABATh KOHEUHBIN PE3yJIbTaT, BEHIOMPATh U3 MPEIOKEHHBIX H HCKATh

CaMOCTOATCIbHO CPCACTBA JOCTHUKCHUA LICIIN,



- OCYILECTBIIATH LIEJIENOJIaraHue, BKIII0UYas MOCTAHOBKY HOBBIX LIeNeH, MpeoOpa3oBaHue MPAKTUYECKON 3a/1auu B
MO3HABATEIbHYIO;

- COCTABJISITh (MHAMBU1YaIbHO WU B TPYIIE) IJIaH PEIICHUS POOIJIEMBI;

- paborTas 1o IUIaHy, CBEPSITh CBOU JIEUCTBUS C LIEJIbIO U, IPU HEOOXOJUMOCTH, UCTIPABIIATH OIIMOKH CaMOCTOSTENBHO;
- YUYWTHIBATh pPa3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHALIMN PA3IMYHBIX MO3UIIUN B COTPYTHUYECTBE;

- B IMAJIOre C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSATEIBLHO BIPAOOTaHHbBIE KPUTEPHUH OLIEHKH.

ITo3naBareabubie YY/I:

- aHAJIM3UPOBATH, CPABHUBATH,KJIACCU(UITUPOBATH U 00001IaTh (HaKTHI U SIBICHUS. BRIIBISTEIPUYUHBI U CIICJCTBHSI
IPOCTHIX SIBIICHUH.

- OCYHIECTBJISATH CPaBHEHUE,KJIaCCU(PHUKAIINIO,CAMOCTOSTENHHO BEIOMPAst OCHOBAHUS UKPUTEPUU JJI YKa3aHHBIX
JIOTUYECKUX OTIEepaIlnii;

- CTPOUTH JIOTHYECKOE PACCy’KJI€HHUE,BKITIOYAIOIIEe YCTAHOBICHNE MPUYNHHO-CIIEICTBEHHBIXCBS3EH.

- €03/1aBaTh CXEMAaTUUYECKUE MOJIEIH C BBIJICIICHHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.

- COCTABJISITh TE3UCHI,PA3IMYHBIC BUJIbI TUTAHOB(MPOCTHIX,CIIOKHBIX U T.I1.).

- mpeodpa3oBbIBaTH HH(YOPMAIKIO U3 OJTHOTO BUJA B APYTron(TabinIly B TEKCT U TIp.).

- YMeTb OIPEIEISITh BO3MOXHbIE HCTOYHUKH HEOOXOAUMBIX CBEICHUMN,IPOU3BOIUTH TOUCKHUH(POPMAIIHH,
aHaAJIM3UPOBATh U OLIEHUBATH €€ JOCTOBEPHOCTb.

- 000011aTh MOHATHS - OCYIIECTBIIATH JOTMUECKYIO OTEPAIMIO EPeX0/1a OT HOHATUH C MEHBIIUM 00BEMOM TOHSATHUSIM C
0OJIBIINM 00BEMOM;

- CTPOUTDH JIOTHYCCKUC PACCYKACHH A, BKIIOYAIOMNUE YCTAHOBICHUC ITPUIMHHO-CIICACTBCHHBIX CBSI3CH.



- OOBSACHATH SIBICHUS, TPOIECCHI, CBSI3M W OTHOIICHWS, BBIBISIEMBbIE B XOJ€ HCCIICAOBAaHHWSA, OCYIIECTBISTH BHIOOD
HauOosee 3¢ (PEKTUBHBIX CITIOCOOOB PEIICHUS 3aa4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA.

Kommynukatusubie YY/I:

- y™meTb (popMyIHpoBaTH COOCTBEHHOEC MHEHHE W TIO3WIIMIO, aprYMEHTHPOBATh €€ M KOOPAWHHUPOBATH €€ C TO3HUINH
MapTHEPOB B COTPYTHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHHUSI B COBMECTHOM JI€ATEIHHOCTH;

- 0TOOpaXkaTh B peYH COJCPKAHHNE COBEPIIAEMBIX IEHCTBUH, Kak B (DOpME TPOMKOI COIMATM3UPOBAHHON PEUH, TaK U B
dopme BHYTpEeHHEH peuu;

- yMETh apryMEHTHPOBATH CBOIO TOUKY 3PCHHS,

- YMETh OCYIIECTBIIATH B3aUMHBIH KOHTPOJIb U OKa3bIBaTh B COTPYAHHUYECTBE HEOOXOIUMYIO B3aMMOIIOMOIIIb;

- YMETh paboTaTh B IPYIIIE - yCTAHABIUBATH paboune OTHOIIEHHUs, 3()(PEKTUBHO COTPYIHUYATh U CITOCOOCTBOBATH
IPOIYKTUBHOM KOOTEpaIUH.

IIpeameTHBIMHU pe3yJibTATAMHU U3YyUYCHUS MPEIMETA SBISIOTCA CIEAYIOINE YMEHUS:

- OCO3HaHME POJIH BEIECTB;

- OIIPEIEIAThH POJIh PA3IMYHBIX BEIIECTB B MPUPOJIE U TEXHUKE;

- O0BSICHATH POJIb BELIECTB B UX KPYT'OBOPOTE;

- paCCMOTpPEHUE XUMUYECKUX MTPOLIECCOB;

- ACTIONTH30BATh 3HAHMSI XUMUH TIPU COOJIOJICHNUHN TTPABUIT UCTIOIH30BaHMSI OBITOBBIX XUMHUYECKUX MPENapaToB;

— pa3nuyaTth OnacHble U 0€30MacHbIC BEIIECTBA;

- IPUBOAUTH MMPUMEPHI XUMUYECKHX MIPOLIECCOB B IPUPO/IE;

- HaXOOUTb 4YC€PThl, CBUACTCIIbCTBYIOIIHUC 00 O6IHI/IX IMpHU3HaKaX XUMHYCCKUX ITPOLCCCOB U UX PA3JINIHAX;



- ICTIOJIb30BaHUE XUMUUYECKUX 3HAHUM B OBITY;
- 00BSICHATH 3HAUCHUE BEIIIECTB B )KU3HU U XO35MCTBE YEIIOBEKA;
- 00BSCHSITh MUP C TOUKH 3PCHHSI XUMHUH,
- opMupoBaTh npecTaBiIeHUs 0 OyayIIeM MpoPecCuoHaTLHOM BBIOODE.
Kpome Toro, 3ansiTus mpu3BaHbl TPOOYIUTh y yYaIIUXCAd MHTEPEC K XUMHUUYECKON HayKe, CTUMYJIUPOBAThH JaJIbHEUIIee
U3y4YeHUEe XUMUU. XUMHUYECKUE 3HAHUA, CPOPMUPOBAHHBIC HA 3aHATUAX, HHOOPMAIIMOHHAS KYJIbTypa Y4alIUuXCs, MOTYT
OBITh UCTIOJIB30BAHBI UMHU JIJISl PACKPBITUS PA3JIMYHBIX MPOSBICHUIN CBA3U XUMUHU C KU3HBIO.
OcHoBaHMeM /IS BblJeJieHUsl TPeOOBAHMH K  YPOBHIO MNMOATOTOBKHM OOYYalONIMXCS BBICTYNA€T OCHOBHAs
obpazoBatenbHas nporpamma ['bOY COII Nel r. Hedreropcka.

Cnoco0bl onpeesieHNsi pe3yJIbTATHBHOCTH:
-  Hauanvnwui konmpons (cenmadps) B BUJie BU3YyaJbHOTO HAOIIOJEHUS Mearora 3a CoOII0EHUEM BOCTIUTAHHUKAMU
TEXHUKU 0€30IIaCHOCTH, MOBEACHUEM TIPU paboTe € MOCIETYIONINM 00CYKIEHUEM;
- Texkywyuit kKonmpons (6 meuenue écezo y4edH020 200a) B BUJIe BU3yalIbHOTO HAOIIOAEHUS TeJarora 3a MpoIeccoM
BBITIOJTHEHUST YYAIIUMHUCS MPAKTUYECKUX padoT, MPOEKTOB, MHANBUAYATbHBIX 3aJaHUM, y4acTus B MPEIMETHON HeJese
€CTEeCTBO3HAHUS;
- Ilpomestcymounwtii KOHmpons (memamuueckuil) B BUJ€ NPEIMETHON TUATHOCTUKU 3HAHUS IETbMU MPOUIEHHBIX
TEM;
- Hmozoewtii konmpons (mail) B BUAEC U3YyUYCHHUS M aHalu3a MPOAYKTOB TpyAa ydamuxcsa (IPOEKTOB; COOOIIECHUI,
pedepaToB), mpoliecca OpraHu3anui padoThl HAJ TPOAYKTOM U JUHAMUKH JTHYHOCTHBIX H3MEHEHHU.

@®opMbl YU€Ta 3HAHUN, YMEHHU NIPU peaiM3alMy MPOrpaMMbl.



Ompoc;

OO6cyxnenue;

CamocTosTenbHas pabora;

TectupoBanue;

[IpesenTanus u 3anuTa TBOPUYECKON pabOTHI (ITPOCKTHI U JIp.).

B KOHIIC y‘IC6HOI‘O roga 06y‘131-0H.[PII>105I HOJIKCH BBIMOJIHUTH U 3allTUTUTH ITPOCKT.

(MMpuaoxenne 1. «Onucanue GopMbl MOABETEHUS HTOTOBY).

TemaTndyecKknii MJIaH NPOrpaMMbl BHEYPOYHOM NeATEJILHOCTH «MUD XUMHUH»

Ne |Ha3zBanue pa3gesa Tema 3ansaTHA Bceero Teopus I[pak- Ucnoab3yemoe
n/n 4acoB THKA |000pyJd0BaHHUE
Pa3gea 1. BBoaHoe 3aHaTHe. 1
BBenenue. (24.)
1 2
MecTo XUMUU B €CTECTBO3HAHUH 1
Pasnea 2. BemecrBa. Ilpuembr oOparmieHus ¢ 1
JKCcNepUMEHTAJIbHbIE | BEIICCTBAMU.
OCHOBBI XUMMH. (84.) | [Ipapuna GesomacHoil paGoTsl mpn 8 1
2 POBEACHUU AKCHEPUMEHTA.
TexHuka 1abopaTOpHBIX padoT.
HarpeBarenbHble puOOpHI.




HucThie BelecTBa, 0CO00 YHCTHIC
BemiecTna. [Ipumecu. Cmecu.

Metonbr MMO3HAHUA B
€CTECTBO3HAHUM.

JlaTunk
PIEKTPONPOBOIHOCTH,

1dpoBoi
MUKPOCKOTI

Bona. PactBopel. Mopckas u nipecHast
BoJa. buonornueckue KuaKoCTH

MaccoBas H0JI1 paCTBOPCHHOTO

JlaTunk TeMnepatypsl
MJIATAHOBBIN

JlaT4nMK ONTHYECKOU

BEILIECTBA, WJIM IIPOLICHTHAS [JIOTHOCTHU
KOHIICHTpAIIMs BEIIECTBA B paCTBOPE

Haceplliennble ¥ mepechlleHHbIE [{udposoii
pacTBOPBL. MHUKPOCKOII

Pa3gea 3.
3HAKOMHUMCS ¢ MHPOM

HAHOYACTHII
(8u.)

MonenupoBaHue

Ctpoenue BemiecTa. Pazmepsl
vactull. Hanogactuel

KosutoniHbIe CHCTEMBI: IOYBA, IIMHA,
[IPUPOJTHBIC BOJBI, BO3IYX JbIM,
MUHEpaJbl, XJ1e0, MOJIOKO, MacJIo,
KpOBb...KomonHple 1 HICTHHHBIC
[PACTBOPBI

MeTOI[BI " CPCACTBA ODMIINPUICCKOI'O
MCCICO0BaHUA

Kaxk crernens n3MeIb4YeHHOCTH BIIHSIET
Ha OOIIYIO IUIOIIA b
COTIPHKACAFOIINXCS YaCTHI]

10



HaH00OBEKTHI U 00YCIOBIEHHOCTh UX|
VHUKAJIBHBIX CBOWCTB pEe3KUM
YBEIMYEHUEM TUIOIIAIN MOBEPXHOCTH
JaCTHI]

Pa3znea 4.
XHUMHUSA HA CTPaKe
310poBbsi. (64.)

Mon. Bosronka nona. Moa n3 anreku

«Mapraunuoska». [lepmanranar kanus

[Tepexucs Bogopoaa. CBolicTBa u

AIIXP

[Tpubop st

4 MPUMEHEHUE TIEPOKCHUIa BOAOPOIa MOJTy4EeHUsl BOJIOPO/Ia
ALIETUJICATTULINIIOBAs KUCITOTA.
ACKOpOMHOBAs KUCIIOTA
«3ereHKa» Wik OpUITHaHTOBBIN
3EJICHBIN
«MBLI1O YyAEeCHOE» Jlatunk pH
Paznea S. Caxap, kpaxmal, HEJUTI0I03a —
XuMus NUIH [POJICTBEHHUKHU TIJIFOKO3bI
(54.) AJFOMUHUI: BEJTUKHI U Y>KaCHBIN
3) 'YKCyCHast KUCJIOTa Jlatunuk pH, natunk
PIIEKTPONPOBOTHOCTH
«CoieHast Hallla KU3Hb»
Bpen autpatoB: Mud wim mpasaa JlaTunk
PIEKTPONPOBOTHOCTH
11 Pasjea 6. 1. Oman evibopa memul, nocmanosKu

PadoTa Hajx

yenu, 3a0ay Uccile008aHUs .

11



MPOEeKTAMM.

(5u.)

2. Dman 6vbl06UINHCEHUA CUNOMESBI.

3. Oman NIIAHUP OBAHUSL nymu

00CMUICEHUS. yeneil
uccie008amenvbCkux (NpoeKmuulx)
pabom u 6vibopa HeobX0OUMO20
UHCIPYMEHMAapPUs.

.Oman  nposedenus  yuebOHO2O

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

. Oman ogopmaeHus,

npeocmasienus (3awumot)
npPOOYKmMa npoeKmHoll pabomol

NTOI'O:

34

18

16

HNHCcTpyKTaX MO TEXHUKE O€30MaCHOCTU MPOBOJIUTCS HA KAXKIOM 3aHATHUHU TEepe]] MPOBEICHNEM IKCIIEPUMEHTA.

2. BBenenmune

2.1 Beoonoe 3ansamue. 3HaKOMCTBO yUalTUXCsl ¢ HOBBIM YUCOHBIM KYPCOM BO BHEYPOUHOM JIEATCIIBHOCTH.

ConepskaHue Kypca

2.2 Mecmo xumuu ¢ ecmecmeo3nanuu. 3apoXJCHUEC XUMUM Kak Hayku. CBs3b XMUMHUH C TPAKTHUYECKOW KU3HBIO

YCJIOBCKA.

Hpakmuuecmﬂ uacmso.
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Co3maHue mo3HaBaTeIbHBIX KPOCCBOP/IOB U IPYTMX HHTEPAKTUBHBIX yrpakHeHud Ha LearningAps.org wim MyTest.
3. DKcnepuMeHTaJIbHbIE OCHOBbI XUMUM

3.1 Bewecmea. Ilpuemul odpawienusn c eeujecmeamu.
N3yyenue mnpaBuil TEXHUKM O€30MACHOCTH, NPEAYyNPEKJAIONMX WU 3alpelaronux 3HakoB. IlepBas momMomib.
[IpoTuBOIOXKapHBIE CPEICTBA 3AIIMTHI.
3HaKOMCTBO C BEILIECTBAMM, BCTPEUAIOIIMMUCS B OBITY: HOJIHAsl HACTOIKa, ME/b, AFOMUHUM, COJb, MUIIEBAs COAA,
JUMOHHAsI KUCJIOTa, YKCyCHas KUCIOTa, BOAA, MEIHbIH Kymnopoc. OTiauuue BelecTB Mo (U3HUECKHUM CBOMCTBAM:
arperaTHO€ COCTOSIHUE, IIBET, 3amax, BKYC, pPacTBOpUMOCThb. [IpaBuia XpaHeHHs BeEUIECTB B JIaOOPATOPHH.
TOKCMYHOCTH BEHIECTB JIsl )KUBBIX OPTaHU3MOB OIpPEACNSICTCS UX XUMUYECKUMH CBOMCTBAMH, UX CIIOCOOHOCTHIO
BCTYNAaTh B XUMHUECKHE peakuuu. [IposiBIeHrs TOKCUYHBIX BEUIECTB Y UeJIOBEeKa: XUMHUECKHI 0XKOT, pa3apakeHne
CIIM3UCTBIX 00OJIOUEK, KaTap IbIXaTeNbHBIX MyTeH, aljiepruueckue peakluu, OCTPhIe JEePMATHUTHI, KaHIIEPOre€HHOE
NEHUCTBUE, TMOPaXEHHs OPTraHoOB, BO3MOKHOCTH JETalbHBIX HcXonoB. I[IpaBmia otbopa BemiecTB (TBEpbIE,
MIOPOIITKOOOpa3HbIe, XKUIKHE, BOIHBIC PACTBOPHI, 0C000OE€ BHHMAaHHE — paboTa TOJBKO C MaJlbIMH OOBEMaMH
BEILIECTB).
Tecm Ha ocHOBe 3aanuii U3 oTKpeiTOoro 6anka GUIIN (paznen «MeToabl TO3HAHUS)

3.2 Ilpasuna 6e3onacnoii pabomsl npu npogedenuu Ikcnepumenma. Texnuxa nabopamopusix paoom.
3HaKOMCTBO C Ja0OpaTOPHBIM OOOPYIOBAaHHWEM: CTEKISHHAsA Tocyda (XMMHYECKHE CTaKaHbl, KOJOBI, BOPOHKH,
JeIUTENbHbIE BOPOHKHM, MEPHAsl MOCYJla), BEChI, IITATUBBI [ MPOOUPOK U MPUOOPOB, HarpeBaTelbHbIA MPUOOP-

CIIUpTOBKa, papdopoBas mocy/aa (BeIMapruBaTeIbHBIC YaIKH, TUTJIH, CTYIKH, IITATEeNN) U JAp.
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besomacHass pabota co cTEKIOM, HpoOKaMu (IEMOHCTpalMsl PE3KU CTEKISHHBIX TPYOOK, WX HarpeBaHus i
U3MEHEHUS (OPMBI).
IIpakmuueckas uacmeo.
CoOopka npubopa 11 mosydeHusi ra3oB. [IpoBepka Ha repMeTHYHOCTh. 3aKperyieHUe ero Ha ITaTtuBe. PHUCyHOK
npubopa rpu nomoinu Tpadapera.

3.3 Hazpesamenvnwvie npuoopbol.
CnuproBka. ["azoBas ropenka. [Inutka. Bogsinas 6ans. HazHauenne HarpeBaTeIbHBIX PUOOPOB.
N3ydeHne CIupTOBKU: COCTaBHBIC YaCTH U UX (DYHKIIHS.
["oprouee TOMIMBO AJII COUPTOBOK: ATUIIOBBIM cupT. OCOOCHHOCTH peaKlMKM TOPEHUS: BBIJICJICHHE TEIla U CBETA.
Cyxoe roprouee
[IpaBuna wHarpeBanusi TPOOMPOK C BOJHBIMH pacTBOpamMu (IIPeABApUTENBHBIN MPOTpPeB BCEM MOBEPXHOCTH,
00s3aTeNIbHBIN HAKJIOH MPOOUPKH, OTBEPCTUE TPOOUPKHU «OT CeOs1», 3aKpEIUICHHE JIepKaTes MPOOUPKH ).
Hcnonb3oBanue TUTIIEH P MpOKaJuBaHuM BeliecTB. HazHaueHue onepary npoKaJauBaHMUs.
IIpaxmuueckas uacmeo.
N3yuenue miamenn. PUCyHOK miaMeHu.
COopka mpubopa 1l BBIIAPUBAHUS COJU (KOJBIIO HAa IITATWB, BhIMApUBATENIbHAS YalllKa, BOJHBIA PAcTBOP COJIH,
cnupToBKa). PucyHok nmpubopa npu nmomommu tpadapera.

3.4 Yucmeole semecmea, ocobo uucmule semtecmea. Ilpumecu. Cmecu. CriocoObl OUNCTKH BEIIECTB OT IPUMECEH U
paznenenus cmeced. DunprtpoBanue. Ileperonka. Kpucrammmszamusa. PaszneneHne ¢ IOMOIIBIO MarHura,

JNEIUTEIIBHON BOPOHKHU
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IIpaxmuueckas uacmo.
1 BapuaHT: cMeCh PEYHOro0 IecKa U caxapa.
2 BapuaHT: CMECh PEYHOI0 MECKA U OBAPEHHOM COJIN.
CocTaBuTh CXe€My MOCJIEA0BATEIBLHOCTH onepamnuil (pacTtBopeHue, ¢GuiabTpoBaHue, BbinapuBaHue). CpaBHUTH U
o0CyIMTh pe3yNbTaThl JIBYX BapuaHTOB. OOpaTuTh BHMMaHHE HA CMECh caxapa W mecka (y HEKOTOPBIX YallKu
MOKPBUIUCh KOPUYHEBOM MAaccoil), Ha Ba)KHOCTh YCIOBUN MPOBEACHMS HKCIIEPUMEHTa, B JAHHOM Cly4yae Ha
CBOEBPEMEHHOE IIPEKpAILEHUE HArpeBa.

3.5 Memoowl no3nanus ¢ ecmecmeo3Hanuu.
Habmronenue. DxcnepuMeHT. MoaenupoBaHue.
VYcioBust poBeeHNs HAOJIOIEHUSI KaK OCHOBHOTO METOJA MO3HAHUS. MBICIUTENbHBIN U pealbHbIN SKCIIEPUMEHT.
VYHUBepcaibHbIE 3HaHUS YEJIOBEUECTBA HA OCHOBE HaOM0AeHUA. PU3NYECKHE U XUMUYECKUE SIBICHHUS.
IIpakxmuueckas uacme.
BbpoyHOoBckoe aBmkeHHE NOJ MHKpockomoM. OOHapykeHHe XHUpa B CEMEHax MojaconHeyHuka. OOHapyXeHHe
Kpaxmana B KapTtogene. OOHapyKeHHE YIJIEKHCIOrO ra3a B BbIIbIXaéMOM Bo3ayxe. JloOaBieHue JIHMMOHHON

KUCIOTHI B 4ail. OdopmiieHrne padoThI.

Ha3Banwue onbita Kak BrImoHsIm Yro HabmromamImn

O6paTI/ITB BHHMMAHHC Ha IIPAKTHUYCCKHC 3aJaHUsA IIPOIIIBIX 3aHSATUIA. AKHGHTI/IpOBaTI), qT0 MCTOA Ha6J'IIOI[eHI/I${ -

OCHOBHOMW METO]I O3HAHUS.
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3.6 Booa. Pacmeopwvl. Mopckaa u npecnas 60o0a. buonozuueckue ycuokocmu: KpoBb, duMda, KIECTOUYHBIA COK.
DKOJIOTUYECKHE TPOOIEeMBbl BOJBI. JIEKTPONPOBOAHOCTh KAaK CBOWCTBO pPAaCTBOPOB AJIEKTPOIUTOB (IIpaBHIIa
0€30MacHOCTH C ANEKTPONpUOOpamu).

IIpakmuueckas uacme.
Onpenenenue ¢ NOMOIIBK 3JIEKTPOIPOBOJHOCTH PACTBOPOB: B  KAKOM XMMHUYECKOM CTAKAHE HAXOJIUTCA
JUCTUUIMPOBaHHasl Boja. JlaHbl Tpu pacTBOpa: pacTBOpP NOBAPEHHOM COJM, PACTBOpP caxapa, AUCTUIUIMPOBAHHAs

Boaa. OcdopmieHue paboTHI.

HazBanue pacTBOpa Yto Ha6n1011aeM (SaFOPaCTCSI JJaMIIO4YKa

WJIU HET)

Kak pacrno3nate: B KakoM CTakaHe — JUCTWUIMPOBaHHAas BoJa W pacTBOp caxapa. JlOJKHBI NPEMJIOKUTH 1B
croco0a: OpraHoJeNnTUUYECKU U BhIMIapUBAHUE.
[IpoexT «M3rotoBneHne camoIeIbHOTO MpUOOpa JJIsl UCCIEIOBAHUS AIEKTPOIIPOBOTHOCTH PACTBOPOBY
3.7 Maccoeasa 0onsa pacmeopennozo eeuiecmea, uiu nNPOUEeHMHAA KOHUEHMPAYUs 6eu4eCmeda 6 pacmeope.
BsBemmuBanue. PaznoBecwl. HaBecka. MepHas mocyna (MepHbIe CTaKaHbl, KOJIOBI, IIMJIAHIIPHI).
lIpakmuueckas uacme.
[Ipurorosienne pacTBOPOB NOBAPEHHOMN COJM 3aJaHHOM KOHUEHTPAIUH.
[IpuroroBiieHre MIUMYYEro HAMUTKA W3 MUIIEBON COJbI, IUMOHHOW KHUCJIOTHI, caxapa U aCKOpOWHOBOW KHCIOTHI:

KaXkaas Tpyla oOmpeaeaseT KOJUYeCTBO BEIIeCTB Ha cBoe ycmoTpeHue. CpaBHEHME U OOCYKJICHHUE
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MIPUTOTOBJICHHBIX HAMUTKOB C T.3p. BKyca, (ukcanuu HaOmomaemMbix 3(Q(PEKToB, pacuyeTOB WU BHIOJIHEHUS «HA
IJ1a30K», SKCIIEPUMEHTAIIBHON KYJIbTYPHI.

3.8 Hacvluiennvle u nepecvlugeHnvie pacmeopbol.
Memoouka evipauguganun kpucmainnos. Monokpucrami. Kpucramnmdeckne apy3bl. UTo Takoe «3aTpaBKay.
JleMOHCTpalus NePECHIIIEHHOTO PaCTBOpA alleTata HaTpHsl.
IIpakmuueckas uacme.
[IpuroroBiieHHEe HACHIIIEHHBIX W TEPECHIINICHHBIX pPacTBOPOB. l[IpUroroBieHWe BOJHBIX PACTBOPOB MEIHOTO
KyIopoca, XJopuja HaTpus, caxaposbl IJIsl BbIpAllUBAHUS KPUCTAJJIOB. BhIpaniuBaHue KpPUCTAIIOB M3 pacTBOpa
KaMEHHOM COJIU U MOJIMPOBAHHOMW COJIM: €CTh JIM pa3Huila. [loueMy st BeIpallliBaHUSI KPUCTAJUIOB KaMEHHAs COJIb
Jydiie, 4eM noaupoBaHHas. [lonydeHne OKpallleHHbIX KPUCTAIIIOB COJM C MCIIOJIb30BAaHUEM IHUIIEBBIX KPaCUTENEH.
BrIpanuBanue KpucTaijioB MEJHOTO KyIIOpOca U3 BOJHO-CIIMPTOBBIX PACTBOPOB.

4. 3HaKOMHMMCS ¢ MUPOM HAHOYACTHI

4.1 Mooenuposanue. Monenu B eCTeCTBO3HaHUU (TII00YyC, KapThl, (U3HUECKHE MOJEIH, OMOIIOTMYECKHE MYJISKH,
KPUCTAJUIMYECKHUE PELIETKH ). Moiesn aTOMOB U MOJIEKYJI B XUMUHU.
lIpakmuueckas uacme.
N3roTtoBrienne MojieNnei MOJIEKYII U3 MOAPYYHBIX cpencTB. PaboTa BooOpaskeHuUs.

4.2 Cmpoenue seuecmea. Pazmepot vacmuy. Hanouacmuuyot.
lIpoexmnas 3a0aua Ne 1. Kak y3HaTh IpUMEPHBIE pa3Mepbl BATAMUHHOIO Jpaxe «YHAEBUTY», «PeBUTY», yIaKOBKH

KOTOPBIX PaCcIOJIOKEHBI Y BaC Ha CTOJaX, HE OTKPhIBasi OaHOYECK.
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IIpoexmnas 3a0aua Ne 2. Y Bac Ha cTojax HaXoAATCA MEPHBIA IIWIMHJP, KOJ0a ¢ BOJIOH, BECHl PIYaKHOTO THIA C
Ha0opoM pa3HoBecoB. I[lpemnoxkute cmocoObl ompeneneHus pa3MepoB MOJEKYJI BOJbl (IIPAKTUUECKUU U
TEOPETUYECKUIA).

Bonpoc.: OtHOCUTCA U MoJIeKyJia Bo/ibl K HaHo4acTulaMm? [louemy BUpyChl Ha3bIBalOT HAHOPOOOTaMu ?

4.3 Konnououvle cucmemvl: nouea, 2iuHd, NPUPOOHble 600bl, 6030yX ObIM, MUHEPAIbl, XJled, MOJIOKO, MAC/O,
Kpoes...Konnouonvie u ucmunnwie pacmeoput. Ontuyeckue cBoictna: «ddext Tunmans», «IBIeHUE UCKPSIIUXCS
cioeBy. KomnouaHubie 4aCTUIIBI U UX pa3Mephl. Dxcnepumenmanvhas 3adaua Ne 1. Ha cronax: jnazepHasl ykaska u
Ja3epHbId (POHAPUK C KPACHBIM JIy4OM, JIBA XUMHUUYECKUX CTaKaHa: B OJJHOM 3aBapCHHBIM MaKETUK Yasi, B JPYyroM —
guctass Boja. I[lpomyctute syuy sasepHoro (oHapuka depe3 cTakaHbl. B kakoMm cTakaHe, IMO-BallleMy MHEHHUIO,
HaxXoJUTCs KoutonaHas cuctema? Ha ueM OCHOBBIBAaeTCs Ballle MPEAIIONIOKEHNUE?

Oxcnepumenmanvras 3ao0aua Ne 2. Bam BeimansipacTBopsl anerata cBuma Pb(CH3COO); u mommaa kamus Ki,
MITAaTUB C TPOOUpPKaMH, CIHMPTOBAas Topelika, MpoOupkoaepkarenb. B mpoOupky nHamedite 2 miu pactBopa Kl
(BbicoTOi 2 cM) m 3areM mpuieiite 2 mu pactBopa Pb(CHsCOQ), . O6pasyercs »enthlii ocamok. Harpeiite
NpOOUPKY 10 PACTBOPEHHUS OCaJKa. 3aTeM OXJIaJUTe MPOOUPKY OKOJIO 2-3 MUH U MOMEIIaeM B COCYJl C XOJOJIHOMN
neasiHOM Bojoi. UTto Habmogaete? UTo MpOUCXOAUT TIPH BCTPSIXUBAHUU TTPOOUPKU?

Wtak, BBl TONBKO UYTO OOHAPYKWIU Ppa3IMUYUE€ MEXKIY HCTUHHBIMU PACTBOPAMH U KOJUIOMAHBIMU PACTBOPAMHU.
Briocnenanx Bl HaOm0amM mposiBIeHUE onTHIecKuX dhdexToB: «dddext Tunmans» (9kcm. 3aa. Nel) u «saBneHue
HCKPSAIINUXCS CI0eBy» (IKCM. 3a1.Ne2).

Bomnpoc: Kak noka3ath, 4T0 MBUIBHBIN pacTBOP sBisieTCs KoymouaHou cuctemoii? (ITo paccessHuto cBeTa B pacTBOpe

-koHyc Tunnans).
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UTO mpOUCXOIUT €CIU B MBUIbHBIM pacTBOp A00aBUTH moBapeHHYI0 cosib? (IIpo3paunblii mpexae pacTBOp pe3Ko
MYyTHEET, 00pa3yroTCs KPYMHBIE XJIOMbs). 3HAKOMCTBO C SIBICHUSIMU KOATryJISIIIUU U BbICAJTUBAHMUS.
llpoexmnas 3ad0aua Ne 1.]lBa yuyeHHKa MPUTOTOBUIN CMECh U3 PACTUTEIILHOTO Maciia U BOJBL: I00ABUB MOJIOBUHY
yaitHo# jokku macia B 200 M Boabsl. OUH U3 HUX YTBEPHXKAAET, YTO MOJYYCHHAsI CMECh SIBISICTCS KOJUIOUIHBIM
pacTBopoMm, a Jpyroit 3to orpunaet. Kro npas? CBoil 0TBET WIUTIOCTPUPYHTE CHUMKAMU Ha MOOUJILHOM Telie(poHE.
(ITpaBbl 00a yueHuka. Bce 3aBUCHT OT 0COOEHHOCTEH MPUrOTOBIEHMS cMecH. Eciu mpocTo pa3Meniath Macjiao B
BoJIe, TO KoHyc Tunnans He Habmonaercs. Ecnu ke akTUBHO B30QJITHIBATH CMECh B TEUCHHE HEKOTOPOTO BPEMEHH,
TO CMECh MYTHEET M B TaKOM pacTBOpPE XOpOIIO BHJICH KOHYC PACCEIHHOTO CBETa, TO €CTh MOSBISIOTCS
MEJIKOIMCIIEPCHBIE YaCTHUIIbI KaleJIeKk Macia).
BbiBoA: KOJUIOMIHBIE PACTBOPHI MOXKHO OOHApYXHTh MO ONTHUYECKOMY TecTy <«dddext Tunmans», KOTOPHI
0OHapy’KHUBAETCs, €CJIM KOJUIOMIHBIC YACTHUIIBI HE MPEBBIIIAIOT AUANAa30H HAHOPA3MEPOB.

4.4 Memoowl u cpedcmea IMRUPULECKO20 UCC/IE008AHUA.
Ha npenpinymux 3aHsaTHSX BBl BBINIONHAIM SKCIIEpUMEHTANIbHBIE M NPOEKTHBIE 3a1aun. Kak Bbl qymaere, Kakue
METO/bI UCCJIEIOBAHUS BBl UCIIOIb30BAIN?
1. HaGmronenue. 2. Dxcnepument. 3. M3mepenue. 4. CpaBHeHHE
BcnomHuTe 3agaHusi, MPOCMOTPUTE CBOU 3alHUCH M MPOKOMMEHTHPYWTE MX C TOYKHM 3PEHHUSI MCIOJIb30BAHHBIX
METOJI0B UccaeqoBaHus. UeM Bbl M0Ib30BAINUCH, YTOOBI PELIUTH MOCTABJICHHYIO MIEpE]] BaMU Npo0IemMy.
IIpoexmunas 3aoaua Ne [. Halimute, demy paBHA TJIOTHOCTh ATIOMHUHHUEBOW (OTBIHM M METHOW WM CTAIBHOMN

0O0JBaHKH HETPABWIBHOUN (hOPMBI, KOTOPHIE JIeXKAT Ha BalIMX cTojax. Mmer obcyxaeHue.
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4.5

4.6

JIOJKHBI TIPEITIOKUTD TUIAH PEIICHUS TOW 3a7a4d, ONPEACIIUTh KaKhue HEOOXO0IUMBI H3MEPHUTEIBHBIE PUOOPHI IS
pELLIEHUs ATOU 3a1a4H.

CpaBHUTH HalJICHHOE 3HAYCHUE TJIOTHOCTH aTFOMUHUS, MEJIA UK CTaJu CO CIPABOYHON BEIIMUYHUHOM.

Kak cmenenv usmenvuennocmu enusaem Ha 00wy niaowyads conpukacaroujuxca yacmuy. OObeMHbIE B3PbIBbI
Ha MYKOMOJILHOM 3aBOJI€, IPEBECHO-CTPYKeUHOM mnpeanpusitun.lloueMy Henb3sl UCIOIB30BaTh OCH3UH JJIsl PO3KHUTa
JpoB. BCIIOMHUTH «UTO TaKOE IJIOMIA/IbY, «SIUHULIBI U3MEPEHUS TLTOIIATN.

llpoexmnas 3a0aua Ne 1. Y Bac Ha cTojiax Haxonatcs Jnbo kKyOuk PyOuka, nmubo MalieHbKasi yrakoBKa caxapa-
padunHana. Haligure muiomaap mesioro Kyouka u o0IIyro IJI0maab 9 Malbix KyOUKOB, U3 KOTOPBIX COCTOUT OOJIBIIION
KyOMK; WJIM 1IEeJION YIMaKOBKU caxapa M OOIIYIO IUIOIIAJb BCEX KYCOYKOB caxapa B yrnakoBke. CpaBHUTE 3HAYCHUS
TUTONIA/IM 1IeTI0H (UTYPBI U CyMMapHOM IIoImaau ee yacteit? Kakyo 3aKkOHOMEpHOCTh Mbl MOXKEM HaOJII0AaTh?
Hanooovexkmol u 00ycnogieHHOCmb ux YHUKAIbHBIX CEOUCME PE3KUM Y8eaudeHuem Na0uiaou noeepxXHocHmu
yacmuy: HAHOYACTHUIIBI, HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPUKH, JCHIPUMEPHI, IIEOTHTHI,
KBAHTOBBIE TOUKH.

IIpoexmuas 3a0aua Ne 2. Yxo nocs umeeT guny 12-13 MM, a yactuna maraerutra Fe304 — 20 M. YBenuubTe UX B
1 mummmapn pa3. C kakuMu OOBEKTaMU BbI Temeph OyaeTe ux cpaBHUBaTh? Kakue ¢usznueckne BEIUYUHBI
MU3MEHSIOTCS TTPU U3MEHEHUHU JIMHEHHBIX Pa3MepoB?

IIpoexmuas 3aoaua Ne 3. Ckonbko nuctoB Oymaru A4 BoiaeT B crakad oobemom 100 mu?

Kaxxmoit rpymnme Beimanbl TUCTH Oymarn A4 u xumudeckue crakanbl 00bemoM 100 M. Kakmas rpymma uieT oTBer
Ha 3TOT BOMPOC.

HpezmaraeM IIoOMOIIb: COMHHUTC JIUCTBI B KOMOK. CKOJBKO KOMKOB 6YMaFI/I BOIIIJIO B OAWH cTakaH?

20



Halinure nmnomans otaenbHOro aucrta A4 U miomaab NOBEPXHOCTH XMMHUYECKOro crakaHa. Halgure cymmapHyro
IJIOLIAAb KOMKOB OyMaru, HaXOoJsAuXcsl B CTakaHe?

JlenaroT BBIBOJI: OHA OKa3ajach 3HAYUTENBHO OOJIbLIE TUIONIAAN MOBEPXHOCTH CTaKaHA.

Kakum o0pazoM Mbl YBENWYMWIM CYMMapHYIO IUIOIIAJb MOBEPXHOCTH Oymaru? (YMeHbllIeHHEM 00beMa OJHOTrO
JIACTA)

4.7 Hanoodovekmuvl u 00ycno61eHHOCb UX YHUKAIbHBHIX CEOUCHE PE3KUM YeeaudeHuem Na0uiadu noeepxXHocmu
yacmuy: HAHOYACTUIIBI, HAHOIUIEHKH, HAHOBOJOKHA, HAHOTPYOKH, HAHOLIAPUKHU, JEHIPUMEPHI, I€OJIUTHI,
KBaHTOBBIC TOYKH.

IIpoexmnas 3a0aua Ne 4.Haiinute miomaabs CBOCH 4epemHOM KOPOOKU U CPaBHUTE €€ C IUIONIAJbI0 MTOBEPXHOCTH
OOJIBIIMX HOMYIIAPUIL U YepenHoil kopookHu, ecau S(kopa 6.1m.) = 2500 cm? . S(u.x)=4nr?/2, rue r=C/2x.

OObsicHeHue: 00bIAast TIIOMIAb OOJBIIUX MONYIIApUN 00BACHIETCS HATUYUEM MHOTOYUCIICHHBIX CKIIAJIOK.
Ixcnepumenmanvuas 3adaya. Ha cTomax HaxomsTCs — CTaJbHAas KHOIIKA, JKEJIE3HBIM T'BO31b, KYyCOYEK MEIHOU
MIPOBOJIOKHU, MEHAsI CKpEIKa, TpaHysIbl allOMUHUS M IIMHKA, IITAaTHB C IPOOUpKaMu, coyisHas kuciora. [lomecture
MPEJIOKEHHBIE TeJla Ha JTHO MPOOUPOK M J00aBbTE 3aTEM COJSHYIO KUCIOTY (BbICOTA CTOJIOA MKUAKOCTH MPUMEPHO
1,5¢cm).

OnumrTe, 94To BBl HAOIIOAAETE B KXKI0U U3 TPOOHUPOK.

3HAKOMCTBO C JIEKTPOXUMUUYECKUM PSIOM HAMPSKEHUNA METAILIIOB.

HasBanue oObekTa HazBanune Yro nabmromaem | JleBee mim

METalaia, nus3 ImpaBcc
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KOTOPOro OTHOCHUTCIBHO

caenad 00OBEKT H> B han/xum

pany

BriBOI: ¢ KMCITOTOM B3aUMOAEUCTBYIOT METAIUIBL: ..........
C KMCJIOTOM HE B3aUMOJECHCTBYIOT METAJUIBL: ........

- 3aganue o yueOHnKy M.A. AXMeToBa: 03HAKOMbTECh C TEKCTOM Ha ¢. 13.

- C xaKuM BBI CTOJIKHYJIUCb HpOTHBOpe‘II/IeM? MG,ZIB 151 cepe6p0 B HAHOCOCTOSTHUSXCITOCOOHBI BSaHMOJIGﬁCTBOBaTB C

KHCJIOTaMH. Y BEJIUYCHUEC mIomraa IMOBCPXHOCTU PCATrMPYHOHNINX YaCTUILl BIIMACT HC TOJIBKO Ha CKOPOCTbH PCAKIINU

(06BbeMHBIE B3PBIBBI), HO U HA XapaKTep XUMUYECKUX CBOMCTB.
IIpoexT «B nouckax KOIIOUIHBIX PACTBOPOBY
5. XMMHS HA CTPaKe 310POBbSI.

5.1 Hoo. Boszouka iiooa. Hoo us anmexu.
IIpakmuueckas uacme.
W3roToBiieHne MOeI MOJIEKYJIBI Hofia. DieKTpoHHas, rpadudeckas popmyna iona
[IpoexT «OOHapykeHHEe KpaxMmaia B IPOAYKTaX MUTAHUS.

5.2 «Mapzanyosxar. Ilepmanzanam kanusa. Mapraser v €r0 CTETICHH OKUCIICHUS
lIpaxmuueckas yacmo.
Ornpenenenne MaccoBOM 10U KUCIOPO/ia B MOJIEKYJIE TIEpMaHraHaTa Kajausl.

Pacuet oTHOCHUTENBHON MIJIOTHOCTH KUCIOPO/IA TIO BO3AYXY.
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CoOopka npubopa A MOAYyYEHUsI KUCIOPO/1a METOJIOM BBITECHEHUS BO3AyXa.
OKcnepuMeHT: cOopka mpudopa i1 pa3nokKeHUs nepMaHranara kanusa. KauecTtBeHHass peakuusi Ha KUCIOPO/.
[{BeTHBIC peakIuu ¢ IepMaHTaHATOM Kajus (Harp., IepMaHraHat Kajus u cyJbQuT HaTpus, 1p.)
5.3 Ilepexucwy 6ooopooa. Ceolicmea u npumenenue nepoxkcuoa 6000pooa. CTeneHb OKUCICHUS KUCTIOPOa B MOJIEKYJIe
MEePOKCHUIa BOJOPOAA.
Peakius paznoxeHus nepokcuaa Bojgopoaa. Kak mpoBecTy sKCEpUMEHT.
Karanuzaropsl. Oxcun Mapranua (1V), depmMeHT kaTanaza — KaTalu3aTOpPbl peaKIMKU pa3ioKeHUs.
IIpaxmuyeckas uacmeo.
Oxcup mapranna (1V): nanucats popmysly BelIeCTBa M ONPEACIIUTD CTCTICHb OKUCICHHMS.
Tpu npoOupku, B KaXk10i HAXOAUTCS HECKOJIBKO MJI allTEYHOU MEepEeKUCcH Boaopoa. Bo BTopyio U TpeThio MpoOUpKH
MIOMECTHUTE COOTBETCTBEHHO okcu Mapranua (1V) (Ha KoHYMKe IIIaTelis) U CBEeKEHATEPThIM KapTodenb (Ha KOHYUKE

IITIaTeNs).

Homep npobupku | Uro gobGapwmim Uro Habmomaem

HarmmmcaTh ypaBHEHHE peakiuy ¢ 0003HAYSHUSIMH YCIIOBHM €€ TIPOTEeKaHHUS.
[Ipoucxoaut nmu peakius B mnepBoi npooupke? Ilpemmoxkure mpubop sl MOJYYSHUS BOAOPOJA MPH Pa3IOKSHUH
MEPOKCHIa BOJOPOIA.

5.4 Ayemuncanuyunosan kucioma. Ackopounosasa kuciaoma. KHUCIOTHOCTH cpeipl.pH — HMHAWMKATOPHI CBOMMU

pPyKamu.
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Hpakmuttecmﬂ uacmeo.

Onucanne puznueckux cBoMcTB. [IpUrotoBieHue pacTBOpoB

aleTUJICATUIIUIOBON U aCKOPOMHOBOM KHUCIIOT.

JeiicTBue nHANKATOPOB ((eHondTanenta, JakMyca 1 METHIOpaHXa) Ha UX PaCTBOPBHI.

VHJIMKaTOPbI AlLeTWICATMINIIOBAS AcKOpOMHOBasI KUCIOTA
KHCJIOTA

®denondranenn

Jlakmyc

METUIIOPAHK

HpI/IFOTOBJIGHI/Ie OoTBapa KpaCHOﬁ KallyCThI. Ha6J'IIO}I€HI/I€ HN3MCHCHUS IBCTA OTBApa B PA3HBIX PACTBOPAX (YKCYCHaSI,

JIMMOHHAasI, aCKOp6I/IHOBa}I KHCJIOTBI, ITOBApPCHHAA COJIb, I'a3UPOBAHHAA BOJA, HaHIaTLIpHLIﬁ CIIMpPT, MUIICBAA COJa,

pPacTBOp MbUIA U CTUPAIBHOTO MOPOLIKA).

B3anmMopelicTBue acKopOMHOBOM KUCIOTHI C HooM. Bompoc: 1ist KakuX 1ieieil MOYKHO MCIOJIB30BaTh ATy PEAKIUIO?

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

1 pearent 2 peareHT Urto mHabmromaemM mpH HX
acKOpOMHOBAs 15(V)I B3aMMO/ICVCTBUH

KHCJIOTa

duznveckue du3nveCKue

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

..........

5.5 «3enenkay unu opunruanmosstii 3enenstii. 1{Bet nmopomkooOpa3sHOro OpHULUIHAHTOBOTO 3elieHoro. IIpakTraeckoe

3HAYCHUC U IIOJIYHYCHHUC.
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IIpaxmuuyeckas uacmeo.
dusnyeckrue CBOMCTBA OPUILTMAHTOBOTO 3€JIEHOTO
Kak nokazarb NOIIMHHOCTH OpWIIMAHTOBOTO 3esieHoro. I[IpoBedeHue MoOcCieNOBaTEAbHBIX PEAKIMA B OJHOM
npoOupKe ¢ OPUIJTMAHTOBBIM 3€JICHBIM: BHayaje B MPOOUPKY A00aBUTHh KOHLIEHTPUPOBAHHOW COJISTHOM KHUCIOTHI, a
3atem pactBopa 1menodn NaOH. Odopmiienne paboThl 1O CBOEMY YCMOTPEHHIO. 3aTeM OOCYIUTh: Kak
3a(UKCUPOBAIIUA PE3YNIBTATHI IKCIIEPUMEHTA (M3MEHEHHE 1IBETA, BBITIAJICHUE OCAJIKA).
[IpoekT «MO0XHO JTU UCTIOJIb30BATh OPUILTMAHTOBBIHN 3€J€HBIA KaK HHANKATOP KUCIOTHOCTH CPEbD)

5.6 «Mbino uydecnoe»: X0351IICTBEHHOE U TyaJIeTHOE, KHUIKOE U TBEPIOE.
IIpaxmuueckas uwacme.
JlelicTBHE JIakMyca Ha pacTBOP MbLIIA, pACTBOP CTUPAIBHOTO MOPOIIKa
(Toka3aTeNnbCTBO MICJIOYHOTO XapaKTepa MOIOHIMX CpeacTB). M3ydeHue STUKETOK TBEPAOrO0 W SKHMIKOTO MbLIA
(paznuuue B XMMHYECKOM cocTaBe). PacTBopeHune Mblia B ®KECTKOM U TUCTUIUTMPOBAaHHOM Boje. Dddext Tunmans.
[Ipoext «MpL1oBapeHue»

6. Xumus nuiu

6.1 Caxap, kpaxman, yennronoza — poOcmeeHHUKU 271IOKO3bl.
Urto takoe nuadet. [ TukeMudyeckuili HHAEKC MPOAYKTOB MUTAaHUs.  XUMHUYECKHE MOJICIACTUTENN U UX KOBAPCTBO.
lIpaxmuueckas yacmo.
Omnpenenenne MPOIYKTOB C BEICOKHM TTTUKEMHUYECKIM MHACKCOM (paboTa ¢ Tabiuiiei).
OmnpenensieM MOACAACTUTENM: acriapTaM, copour .... (Paborta ¢ saTukeTkamu.

OnbIT: B3auUMOJENUCTBHE TIIOKO3bI ¢ TuApokcuioM Menu (1), cBexenpuroToBICHHbBIM.
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HccnengoBanue HW3MEHEHUS COACPIKAHHA TJIIOKO3bI B KPOBU IIOCJIC

ynoTpeOnenust ¢pactdyna: KHUPUEIIKOB,YUIICOB, CIAIKUX Ta3UPOBAHHBIX HAMTUTKOB.

cOaaHCUPOBAaHHOTO o0ella W TMOocJe

6.2 Antomunuii: eenukuii u yxycacuwvui. lloueMy He cleayeT TMOJb30BaThbCs aTOMUHUEBOM mocyaoi? ComnepHuk

kanpuusa. Ocreonopo3. MeTaiibl KOHCEpBHOM OaHKH.

IIpakxmuueckas paboma.

CBolicTBa aJIlOMUHHSA U 00JaCTH MMPUMCHCHHUA AJIFOMUHUA HAa OCHOBAHHUU €TI0 CBOMCTB (HOBTOpeHI/Ie). CocTaBuUThH

Ta6JII/II_Iy, KJIIACTCP NI CXCMY.

[IpoBeneHre XUMHUYECKUX pPEaKIUi, XapaKTepu3yomux aMm(pOoTepHbIE CBOMCTBA COCTMHEHUI aTFOMUHMS.

OrnpIT 1. AJJFOMUHUN U COJITHAS KHACIOTA.
OnpIT 2. X710pu aaTtOMUHUS U TUIPOKCHU HATPUS
OmnpbiT 3. ['mapokcua aTtOMUHUS U COJISTHASI KUCIIOTa

OmnbiT 4. I'mapokcu aTIOMUHUS U TUAPOKCHU HATPUS

Ha3zBauue onbita Yro HaOIO1aEM

YpaBHEHHE XUMHUYECKOW PEAKIUH

BoBom: .............

HpOGKT «Ee BennuecTBO — KOHCCPBHAA OaHKa: SKCIICPUMCHTAJIBHOC OIIPCACIICHUC MCTAJIIIOB).

6.3 Ykcycnaa kucnoma. CTonoOBbIN YKCYC, YKCYCHAsI DCCEHIIHS, JIEASHAS YKCyCHAsl KUCJIOTa: B yeM pasHuia. CBoiicTBa

YKCYCHOM KUCJIOTHI U €€ MpuMeHeHne. OU3N0JIOTHYECKOE BO3CUCTBUE KUCIIOTHI.

IIpaxmuueckas paboma.

CocraBiieHre TOHSITUWHON CXEMBI: «YTO 5 3HAI0 00 YKCYCHOM KHCIIOTE»

(MHAUBHUAYATBHO, TUOO B TPYMIIE).

26



PacueT KoHIIEHTpaluK KUCIOTHI PU €€ pa30aBiIeHUH.

KucnoTHoCTh pacTBOPOB MUILEBOM COJBI M YKCYCHOM KHCIIOTHI.

lNameHnue nuIEeBo CoAbl YKCYCHON KUCIIOTOM: IPU3HAKU XUMUUYECKON

peakuuu (BbIICICHHE Ta3a, PE3KOe yBeIMUYEeHHEe 00beMa peaklIMOHHOM cmecu). [1oBTOpUTH peakiuio raleHus CoIbl
C HCIOJIb30BAaHMEM HWHIMKATOpa (Hamp., OTBapa KpacHOKOYaHHOW kKamycTsl). s dero HeoOXoauMo ObLIO
IIPUMEHEHNE UHAUKAaTOpa?

OOpatuTh BHUMaHHE, YTO BBIJEICHHE ra3a 4acToO COMPOBOKIAETCS

yBeJIMUEHHEM 00beMa peakIMOHHOM cmecu. Kakue Mephl mpeocTOPOKHOCTH

HY>KHO COOIOAATh MPU MPOBEACHUH TAKUX PEAKIIH?

6.4 «Conenaa nawa oncuznv» (NOBapeHHAs COJb, MOTAlll, TIyTaMaT HATPHUS....... riiayoepoBa CoJib, MEIHBIN

KyIopoc...... )

[InmeBas cona, NUThEBAs cOJa, KaJbIMHUPOBAHHAS COJIa, KAYCTUYECKasl COJla: OJIMHAKOBBIE WJIM Pa3HbIE BEILIECTBA.
KauecTBeHHbIE peaklii B XUMUHU.

IIpaxmuueckasa paboma

OnpenenuTs: Kakoe U3 BeUlecTB (MUILIEBasi coAa, KayCTUYECKasl CO/la, KalbIMHUPOBAHHAS COJIa) SIBIISIIOTCS COJISIMU
YTOJIBHOM KUCJIOTBL.

OmnpiT 1. JlelicTBHEe UHAMKATOPAMHU.

OmnpiT 2. [lelicTBUE HA PaCTBOPHI MUILEBON U KAYCTUUECKOM COJIbl YKCYCHOM KHCIIOTHI

HasBsaunue omnwiTa Yro HaOIO1aEM BriBox

27



BeiBOS: ..........

[IpoBeneHre OMBITOB MOATBEPXKIACT, YTO IHINEBAsl COJA, KaJIbIMHUPOBAHHAS COJa — 3TO COJIM CIabOW yroJbHOU
KHUCJIOTHI, @ KayCTUYECKas Cojia — paCTBOPUMOE OCHOBAHHE.

OOCynuTh, KaK JI0Ka3aTh OMBITHBIM ITYTEM, YTO MUIICBAs COJ/A SIBISICTCS KUCIOU COJBIO.

6.5 Bpeo numpamoes: mug unu npaeda. Ilonpza HUTPATOB: BaXXHEHIIME MHUHEpAIbHBIE YAOOpPEHUS] KaK MCTOYHUK
azora. Kpyrosopor azota. [louemy BeHeprHa MYyXOJIOBKA MOEIA€T HACEKOMBIX (TaK OHA BOCIOJHSET HEJOCTATOK
a30Ta B OOJIOTHUCTBIX MecTax). HUTpaThl B KauecTBe MHINEBBIX KOHCEPBAHTOB. Kakue mpeBpaiieHus MpoUCXOAAT C
HUTpPAaTaMU B OPTaHU3ME YeJIOBEKa. A30T U €ro CTCIICHU OKUCJICHUS.

Ilpakxmuueckas wacme.
OmnpenenieHue MacCOBOM JTOJIM a30Ta B KaJTWWHOW, HATPUEBOM U aMMOHUMHOM cenuTpe. BriBoI: kKakoe U3 HUX Oosee
IIEHHOE a30THOE yI00peHue.
[IpoexT «BrnustHue a30THRIX yIOOpPEHUN HAa POCT CaXXEHIIEB (pacomy.
/. PaboTa HaJ mMpoeKTamMm — 5 4

6. Dman evibopa memwvi, NOCMAHOBKU Yeil, 3a0ad UCCIe008AHUSL .

7. Oman evl08udicenUss 2unomesi.

8. Dman naanuposanus nymu docmudiceHusi yenei uccied08amenbCkux (MpoeKmuuvlx) pabom u 6b160pa He0OX0OUMO20
UHCMPYMEHMAPUSL.

9. Dman nposedenus yuebno2o ucciedoanusi (MPOeKmHOU padbomvl) ¢ NPOMENCYMOUHLIM — KOHMPOAEM 3d XO0O0OM

8LINOJHEHUSL U KOppeKyuell pe3yibmamos.
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10.9man oghopmnenus, npedcmasnenus (3awumaol) NPOOYKmMa NPOEKmMHOU pabomul

Cnycok MCnoJib3yeMbIX HCTOYHHKOB

Cnmncok OCHOBHOM JHMTEpaTypbl:
1. Xumnueckas sumukiioneaus. T 1. M., 1988 r.
2. Kykymkun F0.H. «Xumust Boxkpyr Hac», M. Beictas mkona, 2018 r..
3. B.I. Ky3neno «Xumus Ha TOPOre HOBOTO ThICAUETETH», « XuMus B mkoie» Ne 1, 2017.
4. AM. IOnun u apyrue. «Xumus 11 Bacy. M. «Xumusi2002.
Cnncok jautepatypbl ISl yYUTEJIA:
1. O.C.T'abpuensn, I'.I'. JIsicoBa «HacTonbHas kKHUTa yuuTens Xumumy. , poda, 2017.

2. Amuxo6epona JI.IO. 3anumarenbras xumus. Kaura mis ygammuxcs, yaureneid u poaureneii. M.: ACT-ITPECC, 2017;
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K.A. MaxkapoB «Xumus u 310poBse». M. «lIpocBemenune».2005.
10.H. Koporsimepa «XUMHUYECKHE CATIOHBI KpacoThl». «XUMHS B mKoae». Ne 1. 2005 r.
CkypuxuH .M., HeuaeB A.Il. Bce o nuie ¢ Touku 3penus xumuka. Cnpas.uznanve. M.:Beicas mkona, 2009

AxmeTtoB M. A., 3oposa E.JO. O0ydyenune XxuMuu Kak Mpolecc pa3BUTUs

N o g &~ W

MO3HaBaTeNbHBIX cTpareruil ywamnmuxcs [Tekct]/ AxmetoB M. A., 3opoBa E.lIO.// Hayka u mkomna.- 2015.- Ne 2.-
C.81-87
8. Jlazaper B. C. IlpoekTHas nesATeIbHOCTh B IIKOJE: HeUcnoib3dyemble Bo3MoxHocTH [Tekct]/ Jlazaper B. C.

//Bompocsl oopazoBanus. — 2015.- Ne 3.-C. 292-307.
9. Boponuos A. IlpoekTHas 3anaya [DnekTpoHHbIi pecypc]| / Boponmos A. - Kypuan «Hauanbnas mikonay.- 2007.- No

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

10.BBenenue B HaHoTexHOJNOrMU. Xumus [Tekcr]/ yueOHOe mocobue s ywammxes 10 — 11 kmaccoB/ moj pemakiuei
AxmeroBa M.A. - CII6: obpa3oBaTenbHbIl 1EHTp «Yuactuey, OOpaszoBatenbHbie MpoekThl, 2011 — 108 c. (cepus
Hanomikomna)

11.T'a6puensa O.C., OctpoymoB W.I". [IponeneBtrueckuit kypc «Crapt B xumuto»/ ['abpuensn O.C.- Kypnan «Xumus
B mikosie».- 2005.- Ne 8.- C. 19-26

12.T'ony6 I'.b., Ilepensiruna E.A., UypakoBa O.B. OCHOBBI NMPOEKTHOW NEATENHHOCTH INKOJBHUKA: METOJIUYECKOE
nmocoOue Mo MpernojaBaHuIo Kypea (C UCTOIb30BaHUEM TeTpajiel Ha meyatHoi ocHoBe)/ [lon penakiueit mpodeccopa
E.fl.Korana. - Camapa: M3garenbcTBo «YueOHas nmuteparypa», Uznatensckuii jom «Degoposy. 2006. — 224 c.

Cnmcok jgutepatypbl s 00y4arOmIMXCH:

1. B.A. BoiitoBuu «Xumus B 0biTy». M. «3Hanue». 2000.
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http://nsc.1september.ru/article.php?id=200700608

2. «OHUUKIONEANYECKUH cioBapb 1oHOro xumuka» M. «llenarorukay, 2002.
3. «Opymnuty», Xumusa — M. OO0 «T]| «1zpatensctBo Mup kauru»», 2018.
4. AnukOepona JIL.IO. 3anumarensHas xumus. Kaura pst yuamuxcs, yuureneit u ponureneit. M.: ACT-IIPECC, 2017,

5. Mup xumuu. 3anumarenbHbie pacckasbl 0 xumuu. Coct. FO.M.Cmupnos. CII0.: «MuM-3Okcnpeccy, 1995.

Ipunoxenue Nel

Kputepnaibaasi TA0/IMIA OLEHKH MpoeKTa’

UTEpPU a30BBIN YpOBEHb OBBIIIEHHBIH YPOBEHb
K b I1
1 Gamn 2 Ganna 3 Ganna 4 Ganna 5 6annos 6 6amoB 7 6anos 8 Gamos
@ = YueHnk YueHnk Yyenuk onucan | YUeHHUK VYueHuk Yyennk Yyennk Yyennk
MIOATBEP AN O0BSICHUT CUTYaLUIO U 000CHOBAJ npoa”anusupo | Hassall chopmysHMpoBa | ykazai
= NOHUMaHWE IPUYHUHBL, 10 yKa3ai CBOM UJIEANIbHYIO Ban curyauio | HEKOTOPBIC 1 npolneMy Ha | HEKOTOpBIE
= NPUYHHBI
= pobIIeMEl, KOTOpPBIM OH HaMepeHHs (>xemaemyro) U Ha3Bal cp ecTBOBA OCHOBE MTOCIIECTBHSA
- YIIECTBOBAH
= < copMyaHpoBaH | MPUCTYIHII K CHUTYalHs IpOTHBOpEUHE | o JIETAJILHOTO CYILIECTBOBA
) s o 7
s G = = HOM yduTeaeM PpELICHUI0 MEXIY TpoGIeMbl, aHaJIH3a HUS
Z 2 8 é 3 poOIeMBl, UIEATBHON U | copMy/IUpOB | CHTYaIlHH U | npoOiemMbl
v N o
5 5 = gl g = chopMyIupoBaHH peanpHOI aHHOH C MIpHUBEJT aHau3
g 2 = S o .
= g 5 E o g ol yuuTenem cUTyalen HOMOIIBXO MPUYUH ee
) 2, =
S § g E z § YIUTENA CyIECTBOBAHH
g = £ B | 2 2 A
< e W O
O 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 IeJTb TIPOEKTa | CIIoco0 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 JeITENbHOCTH | 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 | CIIAHUPOBA

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 CaMOCTOSTENDb | 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), NPOTHBOPEYHs | IPOBEPKH

g HOBBIMU U1 HETO | NPEAJIOKEHHBIX | IPOEKTa e Apyr BBIXOJLLINX 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 AeATEIbHOCTH

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

34




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 CaMOCTOATECI1L
= 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, 06paHIaHCL 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 11e710M CBUIETENBCTBYET O CIOCOOHOCTH Pabora B 11€710M CBHUIETENHCTBYET O CIIOCOOHOCTH CAMOCTOSATEIBHO CTaBUThH MTPOOIEMY U
SITeJIbHOE CaMOCTOSITEJIBHO C OIIOPOil Ha IOMOIb PYKOBOAUTENS 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

MPOAEMOHCTPUPOBAHA CIIOCOOHOCTh Ha 3TON OCHOBE IPUOOPETaTh HOBBIE 3HAHUS W/HJIN

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

3HaHune [IponemMoHCTPHPOBAaHO MOHMMAHUE COJIEPKaHUs BeIONHEHHOW | [IponeMoHCTprpoBaHO cBOOOJHOE BilaicHUE MPEAMETOM IPOEKTHOM JESITENbHOCTH.
npeaMera pabotel. B pabote 1 B 0TBeTax Ha BOIPOCHI 110 COEPKAHUIO 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 MPONIECHBI BCe HEOOXOMMBIE 3Talbl 00CYXICHHUS U

AeUCTBHUSA IIPEACTaBIICHUS.

PaboTa noBeneHa 0 KOHIIA M TIPEICTaBlIEHAa KOMUCCHUH;
KoHTpoap 1 KOppeKIus 0CyEeCTBISIIUCH CAMOCTOSITENIbHO
HEKOTOPBIE ATAIbI BHIMOJIHSIIUCH TI0JI KOHTPOJIEM U NPHU
nojyiepxkke pykosoautesns. [Ipu sTom nposBisitoTes

OTACJIBHBIC 3JICMCHTBI CAMOOLICHKHA U CAMOKOHTPOJIA

obOyyaromierocs
Kommy- [IpoaeMOHCTPHUPOBAHbI HABBIKK O(GOPMIICHUS IPOSKTHOM Tema sicHO ompefenieHa u nosicHeHa. TekcT/coolIeHre XopoIo CTPYKTyprupoBaHbl. Bee
HUKAIHUA paboTHI U MOSICHUTEIBHOM 3aIIUCKH, & TAKXKE MOJTOTOBKH MBICJIN BBIPAXKEHBI SICHO, JIOTHYHO, MTOCIIE0BATENILHO, apTyMEHTHPOBAHHO.

MPOCTOI TIpe3eHTAITNI. ABTOP OTBEYAET HA BOIIPOCKHI 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

