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[Iporpamma pa3paboTaHa B COOTBETCTBHM C OOIT 000 MOBY COII Ne20 wum.E.A.KpacuibHHKOBA MO
KopeHOBCKUil DPaiioH, YTBEPHKAEHHOW PEIIEHHEM MENaroruieckoro coeta OT 30.08.2021 r., nmpotokon Nel, B
cooTeeTCTBUHM ¢ TpeboBaHusMK PernepanibHOro rocy1apcTBeHHOro 06pa30BaTeNbHOr0 CTaHapTa 0611ero 0opasoBaHis
BTOPOro TMoKoJeHus, ITucbMo MuHOGpHAYKU OT 28.102015 r. Ne 08-1786 «O pabouux mporpamMmax y4eOHbIX
npeameTosy, [TncbkMo MUHOOpHAYKH OT 12.05.2011 r. Ne 03-2960 «O6 opraHn3allii BHEYpPOUHOH NEATENbHOCTIY.,B
paMKax HalMOHaNbHOro npoekra «OOpasoBaHue» CO3NaHUE LEHTPA eCTeCTBEHHO-HayuHOl HanpaBieHHOCTH «Touka
pocTa»



TlosicHUuTe/IbHASA 3alIUCKA

PaGouas Iporpamma [0 BHEYPOYHOH JeATEIbHOCTH «IlepBBIe LIaTA B XUMUM»
st 8-X KIACCOB COCTaBIeHa B COOTBETCTBHU C TpeboBanusiMu DenepanbHOro
rOCyIapCTBEHHOTO 00pa30BaTENIBHOrO CTaHIapTa o6mero 00pa3oBaHUs BTOPOTO
TIOKOJICHUS:

1. ITpumepHasi OCHOBHas 0OpasoBaTeNbHAsd IIPOrpamMma OCHOBHOTO o01ero
o6pasopanua (omobpeHa pelieHHeM (eneparbHOro yueOHO-METOAUIECKOTO
06BeIHHEHH s 0 06IIeMy 06pa30BaHUIO(IIPOTOKON OT 28 HIOHS 2016 r. Ne
2/16-3) — fgosreestr.ru;

2. TluceMo Mumnobprayku ot 28.10.2015 r.  Ne 08-1786 «O paboyux
nporpaMmax y4eOHbIX IIPEIMETOBY;
3. TIucemo MuuoGpHayku ot 12.05.2011 r. Ne 03-2960 «O06 opraHuU3alUM

BHEYPOUHOH NEATEIBHOCTI.

HNannas mporpaMma SIBJISICTCS IIpOrpamMMONn OOLIENHTEIIEKTY aJIbHOM

HaMpaBleHHOCTH. IIporpamMma MocTpoeHa Ha CIeAyIOIIMX IpUHINIAX:

- [punyun Hayurnocmy (3HAHUS OCHOBAHBI HA OOBEKTHBHBIX Hay4HBIX dbakTax).

- IIpunyun nocneoosamenbHOCmu U cucmemamuyrocmu(odydeHrue OT IPOCTOTO K

CIIOKHOMY, OT He3HAHHS K 3HAHMUIO, OT HEYMEHHUS K yMEHHION).

- Ilpunyun wnaznsoHocmy.  (OCYIIECTBICHHUE CBA3H MEXAY KOHKPETHBIM U

abCTPaKTHBIM).

- IIpunyun ocmuicnennocmu (IEPEHOC UMEIOIIUXCS 3HAHWH B HOBYIO CHUTYAIHIO).

- [punyun cosnamensHocmu u akmuerocmuy (IPUMEHEHNE 3HAHWN Ha MTPaKTUKE).
AKTyaJbHOCTh NPOrpaMMbl OOYCIOBICHa TEM,4TO B yueOHOM ILIaHE

penMeTy«XuMus» OTBEIEHO BCero 2 4aca B HEJECNIO (8 xmacc), 4To Hdaer
BO3MOYXHOCTh CPOPMUPOBATH y YUAIMXCsl UL 0a30BbIe 3HAHUSA 110 [IPEAMETY . B
TOXKe BpeMs BO3pacT 8-To Kjacca SBIIETCA BaKHBIM I 1po(heCCHOHAIEHOTO
CaMOOIpeENieHrs] IKONFHAKOB. BO3MOXHO, HTO [IPOCHYBILUHCI HHTEpPEC K
XAMWH MOKET TiepepacTy B OyIyIIyro IPO(eCCHIO.

AKTyaJbHOCTb JaHHOW IPOrpaMMbl COCTOMT B M TOM, YTO OHA HE TOJBKO
@eT BOCIIMTAHHWKAM IPAKTUUECKAE YMEHHS U HABBIKH, HOPMHUpPYET HaYaJlbHbBIA
OIBIT TBOPYECKOM [EATENbHOCTH, HO M DPa3sBHBAcT HHTEPEC obyuarolierocss K
SKCIIEPAMEHTY, Hay4HOMY IOHCKY, CIIOCOOCTBYET CaMOONPEACTICHHIO yIaluXCs,
OCO3HAHHOMY BHIOOpY MPO(GecCHH. Y4alluecs CMOTYT Ha MPakTHKe UCIOIb30BATh
CBOV 3HAHUS HAa yPOKax XVIMUH U B OBITY.

Ienarorudeckasi Ieaeco00pa3sHOCTL 3aKjI04YaeTcss B TOM, YTO 0a30BBIN
Kypc IMIKONBHOM IPOrpaMMbI IPeLyCMaTPUBACT MPAKTUHCCKHE paboTEl, HO HX
JBHO HEIOCTATOYHO, YTOOBI 3aMHTEPEcOBaTh ydYaIllUXCA B CaMOCTOATEIILHOM
IPHOOPETEHUH TEOPETHIECKUX 3HAHUA ¥ MPaKTHIECKUX yMeHWM ¥ HaBBIKOB. JLjist
571oro B Kypc «IlepBble IIarn B XMMUM» BKJIFOUEHBl HanOosee ApKue, HaTTAIHbIe,
FHTPUTYIOIIAE JKCIEPUMEHTEI, CIIOCOOHBIE YBIEHh M 3aUHTEPECOBATE y1allXCA
IpaKTHIECKON HayKOH XMMHUEH.

B paMkaX HalWOHANBHOro Tmpoekra «OOpasoBaHue»  CO3MAHME  HEHTPA
eCTECTBEHHO-HAYUHON HalpaBleHHOCTH «Todka pocTa» MO3BOIMIO BHEIPUTH B

N



mporpaMMy IUGPOBYIO TabOpaTOPUIO ¥ Ka4eCTBEHHO W3MEHHUTH MPOMNECC
o0yUYeHUs XUMUHU.
KomuuecTBeHHBIE ~ OKCIEPHMEHTHl  IO3BOJAT  TONy4YaTb  JOCTOBEPHYIO
MHGOPMAIIMIO O TIPOTEKAHUHM TeX WM HHBIX XMMHIECKMX MPOLEccax, O CBOHCTBAX
BemecTs. Ha OCHOBe IIOTy4YEeHHBIX OSKCIEPUMEHTANBHBIX JAHHBIX O00y4aeMmble
CMOTYT CaMOCTOSITENIBHO JellaTh BBIBOJBI, 000OINATH pe3yNbTaThl, BBLABIATDH
3aKOHOMEPHOCTH, YTO OJHO3Ha4HO OyJeT CIOCOOCTBOBATH —IOBBIIIEHHMIO
MOTHBAITUN O0yUEeHHS IIKOJIBHUKOB.
Iesb mporpaMmbi:
dopMHpOBaHME Y YUYAIIMXCS HAYUHBIX IIPEACTABICHHM O XUMUH B
IIOBCeTHEBHOM JKM3HU 4eJoBeKa uepe3 MpoOyX IeHUe HHTepeca U pPa3BUTHE
npo(eCCHOHATBHBIX CKIOHHOCTEH K IIPEIMETY XUMHUSL.
3agaum:
O6pa3oBaTe/ibHbIE:
® paCHIMPUTH KPYro30p yUaluXcs O MUPE BEIIECTB;
e JCIIOJIE30BATh TEOPETUYECKUE 3HAHU 110 XMMHUK Ha IIPAKTUKE;
e 00Y4YWMThH TEXHUKE OE30IIACHOCTH IIPY BBIIOIHEHUN XUMUIESCKUX
PEeaKLnii;
e cOpPMHUPOBAThH HABLIKY BHIIOIHEHNS IIPOEKTOB ¢ ucnonb3osanreM VKT
U [IUPPOBOTO 000PYIOBAHU;
e BLIIBUTL TBOPUYECKU OJAPEHHBIX 00OYUYaIOUUXCS U MTOMOYb UM
MIPOSIBUTH Ce0sI.
PasBuBarommue:

® CII0COOCTBOBATH PA3BUTHUIO TBOPUECKHX CIIOCOOHOCTEH 00yYarOIIuXCs;
e (hopmupoBaTh MKT-KOMIIETEHTOCTH;
BocnurtaTtesbHbie:
e BOCIIHTATh CAMOCTOSTENBHOCTD TIPH BHIIOTHEHUN paOOTEL;
e BOCIIMTATh YyBCTBO B3aMMOIIOMOIIH, KOJIJIEKTUBU3MA, YMEHUE
paboTaTh B KOMaHIe; BOCIHTATh YyBCTBO JINIHOH
OTBETCTBEHHOCTH.

Casi3b coJepsKaHus MPOrpaMMbl BHEYPOYHOH /1esiTeIbHOCTH €

y4eOHBbIMH NMpeAMeTaMM:

Kypc BHEYpOUHOM IeATeTBHOCTH UIEHHO U COIepKaTeNbHO CBA3aH ¢ 0a30BbIM
KypCOM XWMHH ¥ II03BOJISIET IMOANEPKUBATH B3AMMOCBS3b TEOPHM M IPAKTHKH,
bopMupyeT yCTOWIHMBYIO TOTPEOHOCTh IPUMEHSATH [TOTyYCHHbIC 3HAHUS U HaBbIKU B
TTOBCETHEBHOU JKU3HH.

ITporpamMMa MOCTpOEHA HA OCHOBE MEKIPeIMETHOH HHTerpamuu C (QU3UKOH,
MaTeMAaTUKOM, OHOJIOTHEN U IPYTUMU €CTECTBEHHO-HAYYHBIMHU TIPEAMETaAMU.
OcoGeHHOCTH peau3alUd NPOrpaMMbI:
ITporpamMma opHeHTUpPOBaHA Ha BOCIIMTAHHUKOB B Bo3pacTe 14-15 set 6e3
CTEIMAIBHOU ITOATOTOBKH.
DopMbl 3aHATHH:

B 06pa3oBaTeIbHOM MIPOLIECCEe UCTIONB3YIOTCS Pa3IuIHbIE (POPMBI IIPOBEICHHUS
3aHATH:



° Oecenpl;

° JIEKIUY;

° CEMUHApBIL;

® IpaKTHYECKOE 3aHATHE,

® XUMHUYECKUU

SKCTIIEPUMEHT;

e paboTa Ha KOMIIBIOTEDE;

® DKCKypCUU;

® BBIIIOJIHEHUE U 3aI[1Ta IIPOEKTOB.
Pesxum npoBenenusi: 34uaca B rof - 1 pa3 B Heziemo. Bce 3aHATHS 110 BHEYPOYHOH
IESTENbHOCTA TIPOBOIATCSA  IIOCJIE€ BCEX YPOKOB OCHOBHOIO — pacCIHUCaHHA,
TIPOJOJDKUTENBHOCTE COOTBETCTBYeT pekoMeHaanusamM CanlluH, T. e. 40 MuHYT.
MecTo MpOBeleHHs:  3aHATHS MPOBOISATCS B yueOHOM kabunere xumuu ['BOY
COIII Ne 1 r. Hedreropcka.
31m0poBbecOeperatoias opraHud3alys 00pa3oBaTeIbHOTO IMpoIlecca MPEAIoNaraeT
HCIONb30BaHKe (GopM U  METOJOB  O0y4eHHs, aJeKBaTHBIX BO3PACTHBEIM
BO3MOYKHOCTSIM IIKOJIBHUKA: IPAKTHUECKUE PabOTHI, SKCIIEPUMEHTEL ¥ OECE/IbI.
Buapl AesiTeJbHOCTH: IPEIyCMOTPEHbI TeopeTndeckre (204.) # MpaKTUYecKHe
3apsaTys (144.).

ILianupyeMblie pe3yibTAThl _OCBOeHHS 00y4aIMMMHKCS MPOrPaMMbl
(BHeY4YeOHOI#i) BHEYPOUHOM AeATEeIbHOCTH

JInyHOCTHBIE pe3yabTaThI:
- 0CO3HABaTh €QUHCTBO U IEJIOCTHOCTh OKPYXAIOIIEeTo MAPa, BO3SMOXKHOCTH €ro
II03HABAEMOCTH ¥ OOBSICHIUMOCTH Ha OCHOBE JOCTMIKEHUHI HAYKH,
- IIOCTEIEHHO BBICTpauBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33pEHME: OCO3HABAaTh
IOTpeOHOCT, W TOTOBHOCTH K CaMOOOpa3soOBaHMIO, B TOM YHCJIEe M B paMKax
CaMOCTOSTEIHHOM NESTeIbHOCTH BHE IIIKOJIBI;
- OIIEHMBATh XKHU3HEHHBIE CUTYAIlUK C TOUKU 3pEeHuUs 6€30M1acHOro 00pa3a XU3HU U
COXpaHeHHS 3/I0POBbS;
- OIIeHMBATh SKOJOTHYECKUH PUCK B3aMMOOTHOIIIEHUH YeJIOBEKa U MIPUPO/IBI.
- hopMHpOBaTh  OKOJOTMYECKOE  MBIIIIEHHWE: yYMEHHE  OIeHUBATh  CBOIO
IeITeNbHOCT: W IIOCTYNKH JPYTHX JIOAEH C TOYKH 3pEHHS COXpaHCHM:
OKPY>KaIOIEH Cpelibl - TapaHTa )XM3HHU U 0J1aronoiy4us oJaed Ha 3emie.
MeTanpeaMeTHBIMH pe3yJibTaTaMU U3ydeHus Kypca«llepBeie mmaru B
XUMHN» ABISAETCA()OPMHUPOBAHNE YHUBEPCATIBHBIX yueOHbIX fAekcTui (VY II).
PerynsaTuBubie YY/I:
- CaMOCTOSTENBHO OOHAPYKUBATH U (OPMYITHPOBATEH Y4eOHYI0 IpobIeMy,
OTIpeNeNsATh 1IeNlb yUeOHOU NesTeNIbHOCTH;
- BLIZBUIaTh BEPCHUH PeIIeHHUs MPOOIEMBI, OCO3HABATh KOHEYHBIN pE3yIbTar,
BBIOMPATH U3 MIPEIJIOXKEHHBIX U UCKaTh CAMOCTOSITENIEHO CPECTBA TOCTHIKSHHUS
TIEJIH;
- OCYIIECTBIISATH IeNleTioNaraHue, BKII04asi IOCTAaHOBKY HOBBIX LIENEH,
npeoOpa3oBaHue MPAKTUUECKOM 3a/1aull B IO3HABATENBHYIO;




- COCTABIIATH (MHAMBUIYANBLHO WK B TPYIIIE) IUIaH PEIleHNs Ipo0ieMbl,

- paboTas o MIaHy, CBEPATH CBOM JICUCTBHS C LEJIBIO U, IIPU HEOOXO/TMMOCTH,

HCIIPABJIATH OMTHOKH CaMOCTOSTENLHO;

- YUUTBHIBATh PA3HBIE MHEHHS W CTPEMUTECS K KOOPJAMHALIMY PA3IMIHBIX O3ULIUH

B COTPYAHHUYECTBE;

- B IMAJIOTe C yUMUTEIEM COBEPIIEHCTBOBATh CAMOCTOSTENIBHO BEIPAOOTaHHEIE
KPUTEPHUH OLIEHKH.

IlosnaBaTeabHbie YY /:

- AHAJIM3MPOBATh, CPABHHUBATE,KIACCUPUIIUPOBATH U 00001IaTh (AKTEHI U

SBIIEHUSA. BEIIBISTBIIPUUMHBI U CIIEICTBUS IIPOCTHIX SIBIIEHUN.

- OCYLUECTBJATH CPAaBHEHNUE,KIIACCU(UKAITHIIO,CAMOCTOSITEIBHO BEIOUpast

OCHOBaHUS UKPUTEPUHU IJIs1 YKa3aHHBIX JIOTHIECKHUX OIIEPALIU;

- CTPOHMTHD JIOTHUECKOE PacCy’X/IeHHe,BKIII0YAOIIEe YCTAaHOBIEHHE IPUIHHHO-

CJIeJICTBEHHBIXCBSI3EH.

- c03JaBaTh CXeMaTUYEeCKHe MOJENU C BbIACIIEHUEM CyIIECTBEHHBIX
XapaKTepUCTUK OOBEKTA.

- COCTABJISAITH TE3WCHI,PA3INIHBIE BUIBI INTAHOB(TIPOCTHIX,CIOXKHBIX U T.IL.).

- IpeoGpa3oBLIBATH HH(GOPMAIIHIO M3 OJHOTO BUA B IPYToH(TabIuIly B TEKCT U
np.).

- YMETh OTIPENESATh BO3MOXXHBIE UCTOYHUKYA HEOOXOAUMBIX

CBeIEHUH, IIPOU3BOIUTH MIOUCKUH(DOPMALINY, aHAIU3UPOBATE U OLIEHUBATH €€

IIOCTOBEPHOCTb.

- 0000111aTh MOHSTHS - OCYIIECTBIATH JOTUYECKYIO OIIEpPALUIO [IEPEX0a OT

NIOHSATHM ¢ MEHBLIHM 00BEMOM MOHSATHUSIM C OOJIBIINM 00BEMOM;

- CTPOUTH JIOTHUECKUE PACCYKICHHUS, BKIIOUAIOIINe YyCTaHOBJIEHUE IPUUNHHO-

CJIEICTBEHHBIX CBSI3EH.

- OOBSCHATL SIBIIEHHUS, IIPOIECCHI, CBS3M W OTHOLICHWS, BBIABIAEMBIE B XOJE

FICCIIEN0OBAHMs, OCYIIECTBIISATh BEIOOP Harboee 3P PEeKTUBHBIX CIIOCOO0B PELICHHUS

3a/1a4 B 3aBUCHMOCTH OT KOHKPETHBIX yCIOBUH.

KovmvynukatuBusbie Y Y l:

- yMeTb hOpMYyJIHPOBaTH COOCTBEHHOE MHEHUE U IIO3ULUI0, apIyMEHTUPOBATE €€

1 KOOPIMHHPOBATEH €€ C MO3MIIHK MapTHEPOB B COTPYIHUYECTBE IIPH BBIPAOOTKE

OOITeTo pelieHus B COBMECTHOU NeATEIbHOCTH;

- oTOOpaXkaTh B peur COJepIKaHue COBEpIIaeMbIX AeficTBUH, Kak B opme

IPOMKO# COIMaTH3UPOBAHHON pedH, Tak U B (hopMe BHYTPEHHEN peyuH;

- yMETH apTyMEHTHUPOBAThH CBOIO TOUKY 3PEHUS;

- YMETH OCYIIECTBIISATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE

HEOOXOIUMYIO B3aMMOIIOMOIIIb;

- yMeTB paboTaTh B IPYIIIE - YCTAHABINBATH paboure OTHOIIEeHH, 3(POEKTUBHO

COTPYIHUYATH U CIIOCOOCTBOBATH MPOTYKTUBHOM KOOIIEpalUH.

HPE}lMeTHblMH pesyjJbTaTaMHu U3YUCHHUA IIPpEAMETA ABJISIOTCA CIECAYIONINEe
YMEHUA:

- OCO3HAaHHUEC POJIX BCIICCTB;
- OIIPEACIIATE POJIb Pa3IMYHBIX BEHICCTB B IIPUPOAC U TEXHUKE,
- O0BSICHSITE POJb BEIIECTB B UX KPYTOBOPOTE;



- PACCMOTpPEHNE XUMUYECKUX IIPOLIECCOB;
- HCIIO/IB30BAaTh 3HAHUSI XUMHUHU TIPU COOJIIOIEHUH MTPABUIL UCIIOIB30BaHMS
OBITOBBIX XUMUYECKHUX MPENapaTosB;
— pa3juyaTh OlacHble U O0e30IacHbIe BEIIECTBA;
- IPUBOAUTE IPUMEPHI XUMUUECKUX IIPOLECCOB B IIPUPOJIE;
- HaXOJUTb YE€PThI, CBUIETEIbCTBYIONINE 00 00IUX NPU3HAKAX XUMUYECKHUX
MIPOLIECCOB U UX Pa3IAYUAIX;
- CIIOIb30BaHNE XUMUYECKUX 3HAHUHU B OBITY;
- O0BSICHSITH 3HAUCHUE BEILIECTB B KU3HU U XO35UCTBE YEIIOBEKA;
- 00BSICHITH MUD C TOYKHU 3pEHUS XUMUU;
- hopMHUPOBATh MPEICTABICHUS 0 OyayIIeM IpodeccHOHaTIEHOM BEIOODE.
Kpome Toro, 3aHsTHS IpU3BaHBI IPOOYIUTh y YHaIIUXCsS HUHTEPeC K XUMUYECKOH
HayKe, CTUMYJHMPOBAaTh JajibHelIllee H3yueHHe XUMUUA. XUMUYECKHE 3HAHWI,
chopMUpOBaHHBIE Ha 3aHATHSIX, WHPOPMAIMOHHAS KyJbTypa ydalluXcs, MOLYT
OBITH MCITOIB30BAHBI UMM JJISI PACKPBITUSL PA3IMYHBIX POSIBICHUN CBA3U XUMUH C
KU3HBIO.
OcHoBanneM [Jisl BbllejJeHHs TpeOoOBaHHH K YPOBHIO MOATOTOBKH
00yJaroLIuXCsl BEICTYIIAeT OCHOBHAs obOpasoBarenbHas nporpamma ['BOY COIII
Nel r. Hedreropcka.

Crnoco0bI onpeneieHUs pe3ydbTATHBHOCTH:
- Hauanvuvii koumponv (cenmadps) B BUIEe BU3yalbHOIO HAOIIONCHUA
TieJarora 3a co0JIr0ieHreM BOCIIMTAHHUKAMK TEXHUKU O€30MIaCHOCTH, [TIOBEICHUEM
IIpY paboTe ¢ TOCTIeAyIONIUM 00CYKIECHUEM;
- Texywyuii kKonmpono (6 meueHue 6cez0 yueOHO20 200a) B BULE BU3yalIbHOI'O
HAOJTFO/IEHNsI Tiefjarora 3a IPOIECCOM BBINIOJHEHUS YYallUMHUCS IPAKTUYECKUX
paboT, MPOEKTOB, MHAWBUAYaJIbHBIX 3aJaHUM, ydacTHS B IPEIMETHOH HeIEse
€CTECTBO3HAHUS;
- Ilpomesicymounslii KOHmMpPoOsb (Memamuyeckuii) B BUJe IpeaMEeTHOU
IUArHOCTUKY 3HAHUS JEThMU IIPOUIEHHBIX TEM;
- Hmozosblii konmpons (Maiil) B BUAE U3yUEHUS U aHAIW3a IPOAYKTOB TpyJa
yuarmuxcsi (MMPOeKTOB; COOOIIeHHH, pedepaToB), Mporiecca OpraHU3aluu pabOTE
HaJ MPOAYKTOM U JUHAMUKY JIMYHOCTHBIX U3MEHEHUM.
®opmbl yuéTa 3HAHUI, YMEeHHH NPU peaiM3aliH NPOrpaMMBblL.
- Ompoc;
- O6cyxneHue;
- CamocrosiTensHas paboTa;
- TectupoBanue;
- [Ipe3enTanus 1 3almTa TBOPUECKON pabOTHI (IIPOEKTEI U IIp.).
B xoHIle y4eOHOro ro/ia 00yJaroInuics JOMKEH BEITIOJHUTD U 3aIllIUTUTH POEKT.
(IIpunoxenne 1. «Onucanune ¢popmsbl NoABeAEHHSI HTOTOBY).



TeMaTHuecKHi IJIaH NPOrpaMMbl BHEYDOYHOM IeATeIbHOCTH

«IlepBbie HIArH B XUMHH)

OMITUPHUYECKOI'0 HUCCIIENOBAaHUA

Haspanue pasnena | Tema sausaTus Hcnoab3zyemo
Ne Bcero Ilpak- e
Teopus
/1 4acoB THKa |000pyI0BAHHU
e
Paznean 1. BBonanoe 3ansTue. 1
Beenenue. (24.)
1 2
MecTo XUMUH B €CTECTBO3HAHHUU 1
Paznen 2. 1.1 Bemecrsa. [Tpuembr 1
DKCIIEPUMEHTAJNBH | OOpaIlleHus C BEIIECTBAMM.
bl€ 0CHOBBI XHMHH.
(84.) 1.2 TIlpaBuia 6e3omacHo 1
paboTEI IIpH IIPOBEICHUH
SKCIIEpUMEHTA. TexHuka
1a00paTOPHBIX paboT.
1.3 HarpeBarensHbie MpuOOPHL.
UsreUucThie BeIecTBa, 0c000 1 JTaTumk
YHCTBIE BelecTra. [IpumMecH. BIIEKTPOIIPOBO
Cwmecn. 8 ITHOCTH,
2 G POBOA
MUKPOCKOTI
1.4 Mertonsl  mo3HAHHA B 1
€CTECTBO3HAHHUH.
Box Bogma. PactBopsr. Mopckas 1 JlaTamk
U IIpecHas Bofa. buonorudeckue TeMIIepaTyphbI
KHUJIKOCTH [IATHHOBBIN
MacMaccoBas mons 1 1 JlaTuuk
PacTBOPEHHOTO BEINECTBA, HIIH ONITHYECKOH
IIPOLICHTHAs] KOHIICHTPAITUS MJIOTHOCTH
BEILIECTBA B PACTBOPE
1.5 Hacsimenusie u )| [{rdposoit
IIEPECHITIEHHBIE PACTBOPEI. MUKPOCKOIT
a Paznen 3. MonenupoBanue 8 1
2 3HAKOMHMCH c
MHPOM HAHOYACTHIY
CtpoeHue BerecTa. Pasmepsr 1 1
(84.) yactull. HanouacTuis
Konnounusie cucTeMbl: I04Ba, 1
IJIMHA, IPUPOTHBIE BOJBI, BO3MYX
IBIM, MUHEpPAJIBL, XJ1e0, MOJIOKO,
Macio, KpoBb. .. Kommounnusie u
HCTHUHHBIE PACTBOPBI
Mertons! u cpencTsa 1




Kak crenenp U3MeNbYEeHHOCTH
BIIMSCT Ha O6H_IYIO Iomanb
COITPpHUKACarOIMXCsa 9aCTHI]

Hanoo6mexTsr U
00yCIIOBIEHHOCTh ux
YHHUKAIBHBIX CBOWCTB PE3KUM
YBEIHUYEHUEM TUTOIIA !

ITOBEPXHOCTH YaCTHI]

Pasnen 4.

XHMHS HA CTpaKe
310pOBbi. (64.)

Woxn. Bosrouka #iona. Moxm us
AnTEeKH

11

2Urnomne3ssl.

3. Oman nnanupoeanus nymu
0ocmudiceH s, yenetl
UCCNe008amMeNbCKUX
(npoexmuvix) pabom u ewvibopa
Heobxo0uM020
UHCIMPYMEHMAapus.

«Maprannoskay. [lepmanranar AITXP
KaJTus
ITepexucs Bogopona. CBoiicTBa [Ipubop nns
U IIPUMEHEHHE TIePOKCHIA [OJTydeHUS
4 BOJIOpOTA BOZOpOJIA
ALIETUICATULIUIIOBAST KHCITOTA.
AckopOuHOBas KHCIIOTa
«3eJleHKa» WU OpUUTHAHTOBEIN
3€JIEHBIN
«MpU10 UymecHoe» aTauk pH
Paznmen S. Caxap, Kxpaxmaii, IeJUTF0I03a —
XuMUS I PONCTBEHHUKH TJIFOKO3bI
(54.) AJIOMMHHMHA: BENUKHAN U
Y>KaCHBIN
YkcycHas KuciaoTa JTaTumk pH,
5 MaT4YUK
HIIEKTPOIIPOBO
IMHOCTH
«CoreHas Hala )XH3HbY
Bpen vuTpaTtos: Mud wim JlaTumk
npasa HIIEKTPOIIPOBO
THOCTH
Paznen 6. I. Oman  ewibopa  mempl,
Pa6GoTa Han NOCMAaHo6KU yenu, 3a0a4
MpPOeKTAMH. uccnedo8anus .
(54.) 2. Oman BbIOGUIICEHUS

4. Oman nposeoeHuUs
yuebHo2o uccne008anus
(npoexmHoil pabomut) c

NPOMEINCYMOYHBIM KOHmMpoJiem




34 X000M  GbINOJAHEHUST U
KOppexyuetl pe3yibmanoe.

5. Oman oghopmnenus,
npeocmasieHus (3awumeoi) 1
NPOOYKMA NPOEKmHOU pabomul

UTOI'O:

34 18 16

Copaep:xanue kypca

I/IHCTp}/KTa)K [I0 TEXHHUKE OEe30I1aCHOCTH IIPOBOAUTCSA Ha KaXIOM 3aHITUH rnepen
IIPOBCACHUEM OKCIIEpHUMEHTA.

2. BBenenmue
2.1Beoonoe 3anamue. 3HAKOMCTBO YYAIUKCS C HOBBIM y4eOHBIM KYpCOM BO

BHEYPOYHOH AEATENBHOCTH.

2.2Mecmo xumuu @ €CMmeCcmeo3HaHuu. 3ap0>1<1{eHHe XHMMHWHU KaK HayKH. CBs13b

XUMUH C IIPAKTUIECKOHN XU3HBIO YEI0BEKA.

IIpaxmuueckas uwacmeo.

Cosnanue TNO3HABaTENBHBIX KPOCCBOPIOB M IPYTHX UHTEPaKTUBHBIX
ynpaxHenui Ha LearningAps.org wiu MyTest.

3. JDKcHepHMEHTAJILHbIE OCHOBbI XHMHH
3.1Bewecmea. I[Ipuemst o6pauienus c gewjecmeamu.

Wsyyenne mpaBmiI TEXHMKH 0e30MaCHOCTH, IIPENyNPEXAAOMNX U
sampemaromux 3HakoB. Ilepsas momorms. IIporuBomoxapHBle cpencTsa
3aIIUTEI.

3HAKOMCTBO C BEINECTBAMH, BCTPEUAIOIIUMIECS B OBITY: MOonHass HacToMKa,
Mellb, AIOMHMHHUH, COJb, MHWIIEBAs COJA, JHUMOHHAS KHCIOTA, YKCYCHas
KHCIIOTa, BOJAA, MEAHBIM Kymopoc. OTnuude BeIEeCTB M0 (H3UUECKUM
CBOMCTBAM: arperaTHOe COCTOSIHHE, L(BET, 3amaxX, BKYC, PacTBOPUMOCTE.
IIpaBuna xpaHeHus BelecTB B JabopaTopun. TOKCHYHOCTb BEIECTB JUII
’KUBBIX OpTaHM3MOB OINPENENACTCS HX XWMHUYECKHMH CBONCTBAMH, WX
CIIOCOOHOCTBIO BCTYHATh B XUMHYECKHE PEAKIMH. IIpOSIBIEHUS TOKCHYHBIX
BCILICCTB Yy YE€I0BEKA: XUMUYIECKUHM 0XKOT, pa3fpaKeHHue CIAM3UCTHIX 000I0UEK,
KaTap IBIXaTENBHBIX IyTeH, allepru4ecKue PeaKklUH, OCTPhIE IePMATHUTHI,
KaHIIEPOreHHOe HEWCTBHE, IOPAXXEHUS OPraHOB, BO3MOXKHOCTH JIETAIBHBIX
ucxonos. llpaBuiia ot6opa BemecTs (TBepiple, MOPOMIKOOGPA3HEIE, KUIKHE,
BOJIHBIE PaCTBOPHI, 0CO00E BHUMaHHE — paboTa TONBKO ¢ MAIBIMK 06BbeMaMu
BEIIIECTB).

Tecm Ha OCHOBE 3alaHWil U3 OTKPHITOrO Gamka ®UIIN (pazmen «MeTonbl
IIO3HAHUS)

3.2Ilpaguna bezonacnoii paboms: npu nposeedenuu Ikcnepumenma. Texnuka

NabopamopHueix pabom.

3HaKOMCTBO C  J1aGOpaTOPHBIM OGOPYIOBAHHEM: CTEKJISHHAS nocyna
(XMMUYeCKHe CTaKaHBI, KOJOBI, BOPOHKH, AENHTETbHBIE BOPOHKH, MepHas
nocyna), BeChl, WITATHUBBI ISl IPOGHPOK M IprOOPOB, HarpeBaTENbHBINA




npubop-cupToBKa, haphoposas mocyaa (BeIIapuBaTelbHbIE YaIKU, TUTIIH,
CTYIIKH, IIMATeNN) U Ap.
bezonacHas pabGora co cTekioM, TPoOKaMU (IEMOHCTpallUs PpE3KH
CTEKJISIHHBIX TPYOOK, UX HarpeBaHus JJIs U3MeHEeHHs (hOpPMEI).
IIpaxmuueckas uacmeo.
COopka mpubopa misi moinydeHus razoB. [IpoBepka Ha TepMETHYHOCTb.
3akpeIlieHne ero Ha mratuse. PucyHnok nmpubopa mpu momortiu tpadapera.
3.3HazpesamenvHbvie npubopel.
CrnuproBka. I'azoBas ropenka. Iliutka. Bonsgnas 6Gams. Hasnauenwe
HarpeBaTeIbHBIX IPUOOPOB.
M3ydenue CIUPTOBKU: COCTABHbIE YaCTH U UX (DYHKIIHS.
I'oprouee TOIINUBO I CIUPTOBOK: STHIIOBBIN criupT. OCOOEHHOCTH peaKIuu
ropeHus: BblIEIeHHE Teruia U cBeta. Cyxoe roprodee
IIpaBuna HarpeBaHus IPOOUPOK C BOAHBIMHU PACTBOpaMU (TIpeaBapPUTETHHBIN
IIPOIPEB BCEW ITOBEPXHOCTH, O0S3aTeNbHBIA HAKJIOH MPOOUPKH, OTBEPCTHE
IPOOUPKH «OT cebsi», 3aKpeIUIeHue NepKaTels IPOOUPKH).
Hcnonp3oBaHue TUIeH Ipu MpoKalvBaHWU BellecTB. HasHaueHwue omepanun
IIPOKAIMBAHUS.
IIpaxmuueckas yacme.
N3yyenue niameHu. PucyHox miamMeHw.
Cbopka mpubopa [nnsi BBIIapUBaHUS CcoOJMU  (KOJNBIIO Ha  INTATHB,
BhIIIapMBATEIbHAs YalllKa, BONHBIA pacTBOp COJIM, CIHUPTOBKA). PucyHOK
npubopa mpu oMo tpadapera.
3.4Yucmole seujecmea, ocobo uucmole sewecmea. Ilpumecu. Cmecu. CriocoObI
OYMCTKM BEIECTB OT IpUMeced W pasfelneHus cmecedl. OUIBTpOBaHHE.
Ileperonka. Kpucramiuzanus. Pasgenenwe ¢ IOMOIIBIO — MarHuTa,
IEITUTEITBHON BOPOHKHU
IIpaxmuueckas yacme.
1 BapuaHT: cMech peYHOro IecKa U caxapa.
2 BapHaHT: CMECh PEUHOI0 TeCKa U MOBAPEHHOMN COJIH.
CocraBuTh  cxeMy  IIOCIENOBaTeNBHOCTH  Omepamuii  (pacTBOpeHHe,
(GunpTpoBaHue, BbImapuBaHue). CpaBHUTH W OOCYIUTH PE3yIBTATHl IBYX
BapuaHToB. OOpaTUTh BHUMaHUE Ha CMech caxapa ¥ mecka (y HEeKOTOPBIX
YaIllK{ ITOKPBUIACH KOPUYHEBOU Maccoil), Ha BAYKHOCTh YCIIOBHUU ITPOBEIECHHUS
9KCIIEPHMEHTA, B JaHHOM ClIy4ac Ha CBOEBPEMEHHOE IpeKpallleHie HarpeBa.
3.5Memoobl no3HaHUA 8 ecmecmeo3HaAHUU.
Habimronenue. OxcriepumeHT. MoieupoBatue.
VYcnoBus mpoBeneHUs HaONMIONEHUS KAk OCHOBHOIO METOAd IIO3HAHUA.
MEICIUTENBHBIE W peaNbHBI  OKCIEPUMEHT. YHHBEpCAbLHLIE 3HAHUA
YeJI0BEYECTBa Ha OCHOBE HaOmoAeHus. Ou3ndecKkre i XUMUYECKHE SBICHHUS.
IIpakmuueckas uacmeo.
bpoyHoBCcKOe nBHKeHME 0] MUKpocKoroM. OGHapyKeHHe JKUpPa B CEMEHaX
noxconHeynrka. OOHapyxkeHHe KpaxMmana B KapTodene. OOHapyxeHHe
YTTICKHCIIOTrO I'a3a B BBIABIXaeMOM Bo3ayxe. JloOaBieHre TUMOHHON KHUCIOTEI
B yail. Odhopmienue paboTL.
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Hazsanue oribiTa Kak BrITIONHSIN Yro H86HIOII8.HI/I

O6paTWTh BHHUMaHWEe Ha IpPaKTHYeCKHe 3aJaHud IPOLUIBIX 3aHSTHH.
AKIIEHTHPOBATh, YTO METOJ] HAOIIOACHUS — OCHOBHOM METO/I ITO3HAHUS.
3.6Booa. Pacmeopvl. Mopckasa u npecnasa 6oda. buonozuueckue dxcuokocmu:.
KpOBb, IMM(a, KJIETOYHBIA COK. OKOJOTWYecKUe IPOOJIEMBEI  BOJEL.
DIIEKTPOIPOBOAHOCTh KaK CBOWCTBO PACTBOPOB 3JIEKTPOIMTOB (IIpaBHUila
0€e30IacHOCTH C JJIEKTPOIIPUOOpamMu).
IIpaxmuueckas uacmo.
OmnpeneneHre ¢ TIOMOINBIO 3JIEKTPOIIPOBOJHOCTH PACTBOPOB: B KAKOM
XUMHUYECKOM CTaKaHe HaxXOAWTCS IUCTWIIMpOBaHHAas Bozxa. J[lanel Tpu
pacTBOpa: pacTBOp IOBapeHHOW COJIM, PacTBOp caxapa, JUCTUIIMPOBaHHAs
Bona. OdopmiieHue pabOTHI.

HasBanue pactBopa Uro HaOM0gaeM (3aropaetcs
JaMIIOYKa WJIN HET)

Kak pacro3saTh: B KakoM CTakaHe — NUCTHJUIMPOBAaHHAs BOJIA U PaCTBOP
caxapa. JIOMKHBI TIPENJIOKUTH JBa Crocoba: OpraHOJNENTUYECKAN U
BEITTApUBAHUE.
[Tpoekt «l3roToBieHWe caMOAENBHOrO Ipubopa [ MCCIENOBaHUA
3JIEKTPOIIPOBOJHOCTH PACTBOPOBY

3.7Maccosaa 0018  pacmeopeHHO20  6euiecmeq,  UAU  NPOYEHMHAA
KOHUEHMpPAUUA eeuiecmeda ¢ pacmeope.
B3BemmuBanme. Pa3znoBeckl. HaBecka. MepHas mocyna (MepHBIE CTaKaHBI,
KOJIOBI, ITVJIMH/IPHI).
IIpaxmuueckas yacmeo.
IIpuroToBieHrEe pacTBOPOB ITOBAPEHHOU COJIY 3aJaHHOM KOHLIEHTPALUH.
[IpuroToBieHue MUITyUYero HAUTKA U3 MUILIEBOM COJbI, IUMOHHOW KHUCIIOTHI,
caxapa W acKOpOMHOBOM KHCJOTHI: Ka)K[as IpyIla ONIpenelseT KOIUYECTBO
BellleCTB Ha cBoe ycMoTpeHue. CpaBHeHUE U 0OCYXIEHUE MPUTOTOBIEHHBIX
HAITUTKOB C T.3p. BKyca, Qukcanuu HaOIroaaeMbIX 3@ GheKToB, pacueToB UIH
BBITIOJTHEHHUS «HA TT1a30K», SKCIIEPUMEHTAIBHOU KYJIbTYPHI.

3.8Hacviuiennole u nepecovlujeHHble PACHEOPbl.
Memoouka evipanwjueanusa kpucmaios. Monokpuctaul. Kpucramnuyeckue
Ipy3bl. UTo Takoe «3aTpaBKay.
JleMoHCTpalius nepechieHHOTO pacTBOpa alerara HaTpusl.
Ilpakxmuueckas uacmeo.
ITpuroroBneHue HACHIILIEHHBIX U TIEPECHIIIIEHHBIX pacTBOPOB. [IpuroTosieHue
BOJHBIX pPAacTBOPOB MEIHOIO Kylopoca, XJIOpHUaa HATpHUs, Caxapo3bl I
BBIPAIllMBAaHUS KPUCTAJUIOB. BrlpaliyBaHue KPUCTAIJIOB W3 pacTBOpa
KaMEHHON COJM W HOJWPOBAHHOW COJNM: ecTh JHu pasHuna. [louemy s
BBIpAlllUBaHUS KPUCTANIOB KaMEHHasi COJib JIydllle, YeM HOJUpPOBaHHAs.
IlonydeHune OKpallleHHBIX KPUCTAJUIOB COJIM C MCIIOJIb30BaHUEM ITHIIEBBIX
KpacuTene. BrlpalmyBaHue KpPUCTAIJIOB MEIHOTO KyIlopoca M3 BOIHO-
CIIUPTOBBIX PACTBOPOB.
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4. 3HaKOMHUMCSI C MHPOM HAHOYACTHUL

4.1Mooenuposanue. Monenu B eCTeCTBO3HaHUU (TI0OyC, KapThl, (pu3nueckue
MOJeNnu, OWONIOTUYECKHe MYJSDKHM, KpUCTaJUIMuecKue peleTku). Monenu
aTOMOB U MOJIEKYJI B XUMHH.
IIpaxmuueckas uacmo.
WsroroBnenue Mopeneld MoKyl U3 TOIPY4YHBIX cpelnctB. Pabota
BOOOpaKEeHUS.

4.2Cmpoenue eenjecmea. Pasmepol yacmuy. Hanouacmuypi.
Ilpoexmmnas 3a0aua Ne 1. Kak y3HaTh NpEMepPHEIE PasMephl BUTAMUHHOIO
Ipaxe «YHIEBUT», «PeBUTY», YIMAKOBKM KOTOPBIX PACIIOIOXEHBI y Bac Ha
CTOJIaX, HE OTKpbIBas OaHOUEK.
IIpoexmnas 3a0aua Ne 2. Y Bac Ha cTomax HaXOIsATCS MEpPHBIA LMIUHIP,
Kosba ¢ BOIIOH, BeChl PHIYXHOIO THMA ¢ HabopoM pa3HoBecoB. lIpennoxure
criocoObl  OTpeNeNieHus] pa3MepoB MOJIEKYJ BOJAbl (TIPaKTHUECKUUA U
TEOpPETUUECKUit).
Bompoc: OtHOocuTCcsa MU MolleKynia BoAbl K HaHoudacTuliaM? Ilouemy BUpYCHI
Ha3bIBalOT HAHOpOOOTaMU?

4.3Konnouonsie cucmemvl: nO46a, 21UHA, HPUPOOHbIE B00bl, 6030yX ObIM,
MuHepanvl, xiaed, MONOKO, MAclo, Kpoeb...Konnouonvie u ucmuHHblE
pacmeopel.OnTudeckue  cBoictBa:  «9d@dext  TuHmans»,  «SIBIEHHE
UCKpAIIUXCS  cioeB».  KomnmowaHple  4YacTWIBl © = WX pa3Mephl.
Oxcnepumenmanvrasn 3aoaua Ne 1. Ha cTonax: nazepHas ykasKka U Ja3epHBIN
(boHapuK ¢ KpacHBIM JIy4OM, /IBa XUMHUYECKUX CTaKaHa: B OJJHOM 3aBapeHHBIH
IIaKeTHK Yasi, B APyroM — drcTas Boja. [IpomycTute jtyd iazepHoro poHapuka
yepe3 CTakaHbl. B kakoM crTakaHe, IO-BallleMy MHEHHI0, HaXOIUTCS
KosutouaHas cucreMa? Ha yeM ocHOBBIBaeTCs Ballie MpeanoioKeHue?
Oxcnepumenmanvras 3a0ada Ne 2. Bam BBIIaHBIPACTBOPHI arleTaTa CBUHILIA
Pb(CH3COO), wu wmomuna xamus KI, mratuB ¢ mpoOupkamu, CIHUPTOBAs
ropenka, npooupkozaepxarenb. B mpobupky nHaneifte 2 min pactBopa Kl
(BeicoTOMt 2 cMm) um 3arem mpuieiite 2 Mma pactBopa Pb(CH3COO),
Ob6pasyetcs xenTeii ocamok. Harpelite mpoOUpKY 10 pacTBOPEHHUS OCaKa.
3ateM oxJIaguTe MPOOUPKY OKOJIO 2-3 MUH M TIOMEIIAeM B COCYJI C XOJOIHOH
aensHod Bomod. YUto Habmomaere? UTO NPOUCXOAUT MPU BCTPSIXUBAHUU
MpOOUpPKU?
Wrak, BBl TOJBKO UTO OOHAPYXWIU pa3Iudyue MeXIy HCTUHHBIMU
pacTBOpaMM M KOJUIOMJHBIMM pacTBOpaMu. BriociienHuX Bbl HaOJIOaH
IposiBlIeHHe onthdeckux dpdextoB: «d3Pdext Tunmanas» (skcm. 3am. Nel) u
«SIBJICHUE UCKPSIIUXCS CIOEB» (3KCIL. 3a1.Ne2).
Bompoc: Kak pnokasaTe, 4TO MBUIBHBI pPacTBOp SBJISETCS KOJIOHUITHOMN
cucremoni? (ITo paccesHuro cBeta B pacTBope -KoHyC THUHIA).
YTO NpOMCXOOUT €CIM B MBUIBHBIN PacTBOpP NOOABUTH IOBAPEHHYIO COJIB?
(IIpospauHblii mHpexae pacTBOpP pPe3KO MYTHEET, OOpasyroTCs KpYIHbIE
XJIOIbSA). 3HAKOMCTBO C SIBJIEHUSIMU KOAryJISIMK U BBICATUBAHMS.
IIpoexmnas 3a0aua Ne 1.]IBa yueHUKa IPUTOTOBKIIA CMECH U3 PACTHTEILHOIO
Macia ¥ BOIBI: TOOABUB TIOJNIOBUHY YaHOW NOXKH Macia B 200 My BOMEL



OmyH u3 HHUX yTBEpXKAAeT, UTO IOJNyYeHHAs CMECh SIBISETCS KOJUIOWIHBIM
pacTBOpoM, a npyrou 310 orpunaer. Kro mpas? CBoii 0TBET WLTIOCTpUPYITE
CHUMKaMK Ha MoouiabHOM Tenedone. (ITpaBel 06a yueHuka. Bee 3aBUCUT OT
OCOOEHHOCTEH IPHUIOTOBIECHUS CMeCH. ECIH MpocTOo pasMemarh Macio B
BoJle, TO KOHyc TuHpans He HaOmonmaercs. Eciau ke akTWBHO B30ajiTHIBATH
CMEChb B TEUEGHHWE HEKOTOPOTO BPEMEHHU, TO CMeCh MYTHEET M B TAaKOM
pacTBOpe XOPOIINO BHIEH KOHYC PACCESIHHOTO CBET4, TO €CTh IOSBISIOTCS
MEJIKOAMCIIEPCHEIE YaCTUIIBI KalleIeK Maca).
BbIBOZ: KOJUIOMIHEIE PACTBOPBI MOXKHO OOHAPYKHUTH 110 ONTHUECKOMY TECTY
«>dext THHRANI», KOTOPHIM 0OHAPYKUBAETCS, €CIU KOJLUIOUIHbBIE YaCTHIIBI
HE TIPEBLIIIAIOT TUaNla30H HAHOPa3MepPOB.

4.4Memoowt u cpedcmea sMnUpuUEecK020 UCCAE)08AHUA.
Ha npeneimymux 3aHATHAX BBl BBINONHSIM —SKCIEpHMEHTANbHBIE U
npoeKTHhIe 3amaud. Kak Bbl nymaere, KakWe METOABI HCCIENOBAHHS BBI
HCIIOJIB30BAJIH ?
1. Habmonenue. 2. OxcniepumenT. 3. Usmepenue. 4. CpaBHeHHuE
BcromuuTe 3amanms, IpOCMOTPUTE CBOM 3allUCH U POKOMMEHTUPYHTE HX C
TOYKA 3PEHHS HCIIOJIb30BAaHHBIX METONIOB HCCIeNOBaHMsA. UeM BBl
IOJIb30BAJIMCE, YTOOBI PEIIUTh IIOCTABICHHYIO TIEpel BAMU IIPOOIIEMY.
IIpoexmnas 3a0aua Ne 1. Haiimute, yeMy paBHA IUIOTHOCTH AJFOMHHHEBOH
(bombry M MeIHOM MM CTaNbHOM GOBAHKH HETIPABUILHON (OPMBI, KOTOPEIE
JeXaT Ha BallluX crojax. Maet obcyxaenue.
JIOJDKHBI TIPEIVIOKUTE IUIAaH peLIeHHs OSTOM 3a1a4d, ONpPENENUTh KaKuhe
HeOOXOMMBI M3MEPHUTEIIBHBIE TPUOOPHI IS PEIIEHHMS STOH 3a1adn.
CpaBHNTh HalileHHOE 3HaUeHHE IUIOTHOCTH ATIOMMHMS, MY WU CTAIH CO
CIIPAaBOYHOU BEIIMYUHOM.

4.5Kak cmenenb  u3MeNbYeHHOCMU  eluAem HaQ  OOWYI0  NAOWAOL
conpukacarowuxca yacmuy. O0beMHBIe B3PHIBBI Ha MYKOMOJILHOM 3aBOJIE,
APEBECHO-CTPYXKEUHOM INpennpusaTuu.llouemy Henb3sl UCIIONB30BAThL OEH3UH
JJISL PO3XKHTa IPOB. BCIIOMHUTE «4TO Takoe IIIOMIaby, «eIUHUIEl H3MEPEHHMS
IO /I,
IIpoexmnas 3a0aua Ne 1. 'Y Bac Ha cTonax HaxOmSITCS JIHOO KyOuk Pybuka,
b0 ManeHbKas YNakoBKa caxapa-paduHana. HailiiuTe IUOmMAamp Ieioro
KyOHuKa 1 0OIIy!0 ILIOMmans 9 Majbix KyOUKOB, B3 KOTOPBIX COCTOUT OOJIBIION
KyOWK; WM LeJIOH YNaKOBKH caxapa W OOMIyIO IUIOMAAb BCEX KyCOUKOB
caxapa B ymakoBke. CpaBHHTEe 3HA4YeHHS IUIOMIATM II€JOH QUIYPEl U
CyMMapHO#W Momany ee dvacre? Kakyio 3aKOHOMEPHOCTH MBI MOXKEM
HaOJIFO1aTh?

4.6Hanoobvekmor u 00ycnoneHHOCMb UX YHUKAIbHBIX C60IICHE pPe3KUuM
yeenuuenuem naouyadu nNO6EpXHOCMI YAcCmUY: HAHOYACTHIB], HAHOIIICHKH,
HAaHOBOJIOKHA,  HAHOTPYOKM, HAHOIIAPUKH, JEHIAPHUMEDPLI,  IIEOJIHTHL,
KBaHTOBBIE TOUKH.
IIpoexmnas 3adaua Ne 2. YxXo nocs wmeeT mnuHy 12-13 MM, a gactuma
MmarHetuta Fe304 — 20 uMm. YBenuubTe ux B 1 Muiuaaps pas. C xakumu



oOBeKTaMH BBI TeIlephb OyneTe UX cpaBHUBATEH? Kakue hu3HYecKue BEIMYHbL
U3MEHSAIOTCS [IPH U3MEHEHUH JIMHEHHBIX pa3MepoB?

IIpoexmuasn 3aoaua Ne 3. Cxonbko nucTOB Oymarn A4 BOWIeT B CTakaH
ooveMom 100 mu?

Kaxmoli rpynme BBITaHBI JHUCTBI Oymaru A4 M XUMHUYECKHE CTaKaHBI
obbsemom 100 mn. Kaxxpas rpynmna uineT oTBET Ha 3TOT BOIPOC.

IlpemnaraeM IOMOIIb: COMHHTE JUCTHI B KOMOK. CKOIBKO KOMKOB OyMaru
BOIILJIO B OJIWH CTaKaH?

Haiigure muomazs otTAenpHOro jucta A4 ¥ IUIOMAAL [OBEPXHOCTH
XMMHMYECKOTO cTakaHa. Haiimure cymMMapHyIO IUIOIAab KOMKOB OyMary,
HaxOIALIAXCS B CTaKaHe?

JlenaroT BEIBOA: OHA OKa3alach 3HAYMTENBHO GOJIbILE MIOIANH OBEPXHOCTH
CTakaHa.

Kakim 06pa3om MBI yBeTHYHIN CyMMapHYO [UIOIIA b IIOBEPXHOCTH OyMaru?
(YMmeHBIIEHHEM 00BEMa OTHOTO JIMCTA)

4.THanoob0vekmot u 06ycio6ieHHOCMb UX YHUKAAbHBIX C60IICHE DPe3KUM

yeenuuenuem niowaou nOGEPXHOCHIU YACMUY: HAHOYACTHILIE], HAHOILIEHKH,
HaHOBOJIOKHA,  HAaHOTPYOKM, HaHOINAPWUKH, JEHAPHUMEPHI,  LIEOJHTEHI,
KBaHTOBBIE TOYKH. ,
Ilpoexmnas 3aoaua Ne 4.Halimute miomians CBOeH depemnHOd KOpOOKH H
CPaBHHUTE €€ C IJIOMIAbI0 [TOBEPXHOCTH OONBIIMX TONYNIAPUH W UYepernHoi
KOpo6KH, ecu S(kopa 6.1.) = 2500 cM” . S(u.x)=4nr*/2, roe r=C/2.
OObsicHenue: OGonbllas IUION[@Ab OONBIIAX MONYLIAPHH  OOBSICHICTCS
HaJIMYXEeM MHOTOUYMCIIEHHBIX CKIIaJI0K.

Oxcnepumenmanvuas 3adava. Ha croiax HaxOmSTCs CTajlbHas1 KHOIIKA,
JKeJIe3HBIM TBO3[b, KYCOYEK MEIHOH IIPOBOJIOKH, MEIHAs CKPEIKa, IPaHyJIbl
QIIOMUHUS WM IIMHKA, IITATUB C IPOOMpPKAMH, COJISIHAs KHUCIIOTa. IlomMecTuTe
IPEJUIOKEHHBIE Tela Ha JTHO IPOOMPOK U 100aBbTE 3aT€M CONSHYIO KHCIOTY
(BBICOTA CTOJI0A XKUIKOCTH MIPUMEPHO 1,5¢cM).

Ornuimte, 9TO BEI HAONIOaeTe B K&XXIOU U3 IPOGHPOK.

3HaKOMCTBO C 3IEeKTPOXUMUIECKHUM PSIIOM HANPSKEHUH METaJIIOB.

Hazpaume o6nekta | Ha3zpanue Yto HabmogaeM | JleBee minu
MeTajlia, u3 npaBee
KOTOPOTIo OTHOCHUTEJIBLHO
crienadH OOBEKT H, B a11/xum
pany

BEIBOA: ¢ KHCIIOTOW B3aUMOIENUCTBYIOT METAILIEL: .. ........

C KHCIIOTOM HE B3aUMOJEHCTBYIOT METAJLIBL: ........
- 3apanue 1o yueOHuUKY ML.A. AXMeTOBa: 03HAKOMBTECH C TEKCTOM Ha c. 13.
- C Kakum BBl CTOJKHYJNHCh IpOTHBOpeuneM? Memb u cepebpo B
HaHOCOCTOSIHUSIXCIIOCOOHBI B3aMMOJIEHCTBOBATE C KHCIOTAMH. Y BEJMUCHHE
TUTOINAAX TIOBEPXHOCTH PEarupyrOIINX YaCTHI] BIUsIET HE TOJIBKO Ha CKOPOCTh
peaxuuu (00bEMHBIE B3PBIBBL), HO U HA XapaKTep XMMHYECKUX CBOWCTB.

IIpoekT «B monckax KOMIOUIHEIX PACTBOPOBY
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5. Xumusi Ha cTpa)e 340POBbSl.

5.1H00. Bo3szonka iioda. Hod us anmexu.
IIpaxmuueckas wacmo.
HsrotoBieHne MOJIENN MOJIEKYJIbl HOJIa. DJeKTpoHHas, Tpadudeckasd
dbopmyna fona
[Tpoekt «ObHapy>XeHUE KpaxMaila B IPOLyKTaX MATAHUI.

5.2«Mapzanyoskay. [lepmanzanam Kanua. Maprasel 1 ero CTeeH: OKUCICHUS
IIpaxmuueckas yacmo.
Omnpefenenre MacCOBOM IO KUCIOPOAa B MOJIEKYJIE IIepMaHraHaTa Kaus.
PacueT OTHOCHUTENTBHOHN TUIOTHOCTH KUCJIOPOJA IO BO3IYXY.
C6opxka mpubopa IS MOIYIeHUSI KUCIOPOAa METOIOM BEITECHEHHUS BO3/IyXa.
OkcrnepuMeHT: cOopka mpubopa Ui pPas3lIoKEHHs IIepMaHraHaTa Kajus.
KauecTBeHHas peakiusi Ha KUCIOPOA.
IIBeTHBIE peakiliu C TepMaHraHaTOM Kajius (Hamp., NEepMaHraHar Kalusd |
Cynb(UT HATpUs, Op.)

5.3I1epexucy 600opoda. Ceoilicmea u HnpuUMeHEHUE NEPOKCUOd 6000pOIq.

CreneHs OKHCIIEHHS KUCIOPOa B MOJIEKYyJIe IIEPOKCHIa BOLOPOIa.

Peakiust pasnoxeHus nepokcuaa Bogopoaa. Kak nposecT 9KCIIEpUMEHT.
Karamusatopsl. Oxcun mapranna (IV), depmeHT karanasa — KaTaau3aTOPHI
peaKkiny pas3iokKeHusl.
IIpaxmuueckas wacmeo.
Oxcupn mapranna (IV): Hanucats GopMyily BELIECTBA U ONPENEIUTh CTENCHb
OKHCJICHHUSI.
Tpu mpoOupku, B KaXIOW HAXOAWTCS HECKOJIBKO MJI alTE€YHOH IIEPEKUCH
BOJIOpOJa. Bo BTOPYIO U TpeThio MPOOUPKU IIOMECTUTE COOTBETCTBEHHO OKCHUT
mapranna (IV) (Ha xoHYWKe IImarens) ¥ CBeXeHATepThIH Kaprodensr (Ha
KOHYHKE IITATENs]).

Howmep npobupku | Uro nobaBuinu Yro HabmIOg2EM

Hamwmcars ypaBHeHHE peakliuy ¢ 0003HAUYEHUSIMH YCIOBUM €€ IPOTEKAHHS.
[IpOHCXOMUT M peakius B IepBoii mpobupke? Ilpemnoxure nmpubop s
IIOJTyHEeHHS BOJAOPO/Ia MIPH Pa3ioKEHUHU IIEPOKCHAA BOLOPOIA.
5.4Auemuncanuyunosana kucioma. Ackopbunogaa kucioma. KHCIOTHOCTB
cpensl.pH — MHIMKATOPEl CBOMMH PyKaMHU.
lIpakxmuueckaa yacmeo.
Onucanuve buznyecKux CBOMCTB. [Ipurorosnenue pacTBOpOB
AleTUIICAIULIMIIOBO U acKOpOMHOBOM KHCIOT. JledcTBAEe WHIUKATOPOB
(benondranenna, JaKkMyca U METUJIOPAHXkKa) Ha UX PACTBOPBL.

UHIUKaTOPHI AnleTUscaIuIMIOBas AckopOrHOBas KUCIIOTa
KHCIIOTa

OenondranernH

Jlaxkmyc

METHIIOPaHK
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IIpurorosieHne OTBapa KpacHOW KamycTsl. HaOmroneHue M3MeHEHHS IBETa
OTBapa B pasHBIX pacTBopax (YKCycHas, JTUMOHHas, aCKOpOMHOBas KHUCIOTEI,
MOBapeHHasl CoJib, Ta3MpoBaHHAs BOJA, HAIATBIPHBIM CIMPT, MHINEBas COMa,
pPacTBOp MbLJIa U CTUPAIBHOTO ITOPOILIKA).

BsanmMopeticTBre acKOpOUHOBOM KUCIOTHI C HomoM. Bormpoc: it Kakux Ienei
MOYXHO HCIIOJB30BaTh 3Ty peaknuio? (mis oOHapyXeHHs acKOpOHHOBOM
KHCJIOTHI B MPOAYKTax MUTAHUSA).

1 peareHT 2 pearesT Yro mHabmomaemM TMpU UX
acKopOUHOBas Hon B3aMMOJIEUCTBUH

KHCJI0Ta

duznyecKue duznyecKkue

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

5.5«3enenka» wunu Opunnuanmosslii 3enenslii. llpeT MOPOIIKOOOPa3HOTO
OpunmanToBOTO 3eeHoro. [[pakTuieckoe 3HaU€HUE U MOIy4YEHHUE.
IIpakmuueckas uacme.
dusnydecKkue CBONUCTBA OPUIITMAHTOBOIO 3EJIE€HOTO
Kakx mokasarh MOMIMHHOCTL OpwuiMaHToBoro 3eineHoro. Ilposenenue
IIOCITeIOBATEIbHBIX PEAKITMI B OAHON MPOOUPKe C OPUIIITMAHTOBBIM 3€TIEHBIM:
BHauajie B MPOOUPKY N00ABUTh KOHIIEHTPUPOBAHHOW COJITHOW KHUCIIOTHI, a
3areM pactBopa 1enoun NaOH. Odopmnenne paboTsl IO CBOEMY
YCMOTpeHHIO. 3aTeM  OOCyAMTh: Kak 3a(UKCHpPOBaJXd  PE3yIbTATEI
SKCIIeprMeHTa (M3MEHeHHUe I[BeTa, BBIIaJICHUe 0caiKa).
[TpoexT «MOXHO JT1 UCIIOIH30BATh OPUINIMAHTOBBIN 3€JICHBIN KaK UHIUKATOD
KHUCIIOTHOCTH CPEIbD»

5.6«MbLno uyoecnoey: XO35IUCTBEHHOE U TyaJeTHOE, XKUIKOE U TBEPIOE.
IIpaxmuueckas uacmeo.
Jle#icTBuUE TaKMyca Ha PacTBOP MbLIIa, PACTBOP CTUPAIIBHOTO MOPOILIKa
(moKa3aTenbCTBO IIIENIOYHOTO XapaKTepa MOIOLMX CpencTB). I3ydeHue
STHKETOK TBEPIOr0 W XHUIKOTO MbLIa (pa3indhe B XUMHUYECKOM COCTaBe).
PacTBopeHre MbIla B JKECTKOM U ITUCTWUIMPOBAHHOM Bome. Oddext
Tunnans.
[IpoexT «MpbLIOBapEeHUE

6. XuMusl MUK

6.1 Caxap, Kpaxman, yeiion03a — pOOCMEEHHUKU 2lIIOKO3bl.
Yro Takoe nuaber. [HMKeMHUeCKUM HWHIEKC MPOAYKTOB IUTAHUS.
XVWMHUYECKHE TIOICTACTUTENHN U UX KOBAPCTBO.
Ilpakmuueckasa uacmeo.
OnpeneneHue MPOMYKTOB C BHICOKHM TIIMKEeMHYECKUM HHJIeKcoM (paboTa ¢
Taburieit).
OmnpenensieM MOACIACTUTENN: aclapTaM, COpourT .... (Pabora ¢ aTukeTkamu.
OnbeIT:  B3auMopedicTBHE  TOKO3bl ¢ ruapokcumom  memu (1),
CBEXXETPUTOTOBIICHHBIM.
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HccnenoBanne U3MEHEHMS COIEp)KaHMsS TJIOKO3bl B KPOBH  IIOCIE
cObamaHCHpOBaHHOTO obema W moclie  ymoTpebieHus — dactdyna:
KHPHEIIKOB,9UIICOB, CIAIKUX Tra3uPOBAHHBIX HAITUTKOB.

6.2Anomunuii: eenukuii u yxcacuoli. IloueMy He ciemyeT IOJIB30BaTHCH
amromuareBord mocynoi? ComepHuk kampius.  Ocrteomnopos. MeTambl
KOHCEpBHOU OaHKHU.
IIpakmuuecxas paboma.
CpoiicTBa alMOMUHUS U 00JIACTH NMPUMEHEHHUS aJIFOMUHUS Ha OCHOBAaHUM €ro
cBOMCTB (moBTOpeHue). CocTaBUTh TAONHUILY, KJIACTEP UIIA CXEMY.
[IpoBeneHne XUMHUYECKHUX pEaKIHM, XapaKTepH3yloIX amdoTepHbIe
CBOMCTBA COEIUHEHUN AIFOMUHUS.
OmbiT 1. AnroMuHUHE U CONISTHAST KHCJIOTA.
OmneiT 2. X5OpUa amrOMUHUS U TUAPOKCUT HATPHUS
OmnpIT 3. 'unpokcu alfOMUHUS U COJISTHASI KUCIIOTA
OmnsiT 4. ['upoxcu alfOMUHUS U THIPOKCUT HATPHS

Hassanue onpiTa | Uto HaOmogaeM VpaBHeHHE XUMHYECKON peaKIuu
BrBom: oo
IIpoext «Ee BenmnuecTBO — KOHCepBHas OaHKa: 3KCIEPUMEHTAIBHOE

ompeneNeHre METaIIJIOBY.

6.3Vkcycnaa kucnoma. CTONOBBIA yKCYC, YyKCyCHAas OCCEHIUSA, JeAsHas
YKCyCHas KHUCJIOTa: B 4eM pasHuria. CBOMCTBa YKCYCHOM KHCIOTBI W €€
npuMeHenue. GU3noNIorn4ecKoe Bo3AeHCTBUE KUCIOTHI.
IIpaxmuueckas paboma.
CocraBneHre NOHATUHHOM CXEMBI: «4TO s 3HAI0 00 YKCYCHOH KHCIIOTE»
(MEOMBUyaIbHO, JTUOO B TPyIIIE).
Pacuer KOHLIEHTpaly KUCIIOTHI IIpH ee pa30aBIeHUH.
KHCIOTHOCTE pacTBOPOB MUIIEBOM COBI U YKCYCHOMN KHUCIIOTHI.
['amenue NuUIEBON COMBI YKCYCHON KUCIOTOM: MPU3HAKN XUMUYIECKOH
peakuuu (BbIOEICHHUE Ta3a, pe3Koe yBelrudeHue o0beMa peakimoOHHOW CMEeCH).
IToBTOPUTE peakIuIo ralleHus COIbl C UCIIONb30BAaHWEM WHIWKaTopa (Harp.,
OTBapa KpaCHOKOYAaHHOM KamycTel). [Jlnsg dero HeoOxoguMo OBLIO
IpUMeHEHNEe HHIUKaTopa?
OOpaTuTh BHUMaHHE, YTO BhIACTICHHUE ra3a YacTO COMPOBOKIACTCS
yBelln4eHneM o0beMa peaklInOHHON cMecH. Kakue Mephl MpeoCcTOPOKHOCTH
HY>KHO COOJIFOIaTh NPU IPOBEICHUH TAKUX PEAKIIHH?

6.4«Conenan nama xcu3nby (IOBapeHHAs COIb, MOTAII, TJIyTaMaT HATPHUS
riayoepoBa Ccojib, MEIHBIN KyIIOpoC. ..... )
IInmesas coma, HUThEBas COJa, KaJTbIIMHUPOBAHHAs COMa, KayCTHUEcKas
coJla: OIMHAKOBBIE WIIM pa3Hble BelllecTBa. KauecTBeHHBbIE pEaKITUU B XMMHH.
IIpakmuuecxas paboma
OmnpenenuTh: Kakoe H3 BellecTB (MHUINEBas Cofa, KayCTUYecKas Coja,
KaJIbLIUHUPOBAHHAS COMA) SIBISIOTCS COJISIMU YTOJIBHOM KHUCIIOTHI.
Omnsit 1. Jle#icTBHUE HHIUKATOPAMH.
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Ompit 2. JleficTBHe Ha PacTBOPHI MUIIEBON U KayCTUYECKOH COMBI YKCYCHOU
KHMCJIOTBI

HasBanue onkwiTa Yro HaOIIO1aeM Brisoxg

|2 5510: e 3 cEpR——
IIpoBemeHue OMBITOB MOATBEPKAAET, YTO IHUILIEBas COMa, KalbLUHUPOBaHHAS
coma — OJTO CONM cjaaboH YroibHOW KHUCIOTBHI, a KaycTH4YecKas coja —
pacTBOPHUMOE OCHOBAHHE.
OO6cymuTh, Kak JOKa3aTh OIBITHBIM IIyTEM, YTO IIMINEBas cola SBIACTCA
KHUCJIOU COJIBIO.
6.5Bped Humpamos: mug unu npaeda. Ilonp3a HHUTPATOB: BaXHEHINIHNE
MHHepalbHble yaIo0peHus Kak UCTOYHUK a30Ta. Kpyrosopor asora. ITouemy
BEeHEpHHA MYXOJIOBKa IT0eaeT HaCEKOMBIX (TaK OHA BOCIIOIHSET HeI0CTATOK
a30Ta B OOJIOTUCTLIX MecTaX). HUTpaThl B KauecTBE MUIIEBLIX KOHCEPBAHTOB.
Kaxkue npeBpalienust pOUCXOIsIT C HUTpaTaMU B OpraHu3Me 4deloBeka. A30T
1 €ro CTeTIeHU OKUCIICHUSI.
IIpaxmuueckas uacme.
OmpeneneHre MacCOBOM JIOJIM a30Ta B KAJIMHHOM, HATPUEBOH U aMMOHHUNHOMN
cenuTpe. BHIBOM: KaKoe U3 HUX OoJee [IEHHOE a30THOE y00pEHHE.
ITpoeKT «BiusiHre a30THBIX yIOOPEHHUH Ha POCT CaKEHIIEB (PAacONny.
7. PaGoTa Hax mpoeKTaMH — S 4

6. Dman evibopa memol, NOCMAHOBKY Yelu, 3a0a4 UCCIe008aHUSL .

7. Oman 8vl08udCeHUs SUNome3sboi.

8. Oman nnanupoeanus nymu OOCHMUNCEHUs yenel UCCIe008ameNbCKUX
(npoexmmuulx) pabom u 86160pa HE0OX0OUMO20 UHCMPYMEHMAPUA.

9. Dman nposedenus yuebHO20 UCCLe008aHUA (NPOEKMHOU pabomvl) ¢
NPOMENCYMOUHbIM — KOHMPOLeM 34 XO0O0OM 6bINOJHEHUA U KOppeKyuel
De3yIbmamos.

10.Oman ogopmnenusn, npedcmasienus (3awumoer) nNPOOYKmMA NPOEKMHOU
pabomul

CnHcOK HCIO0Jib3yeMbIX HCTOYHHKOB

Cnucok OCHOBHOH JHTEpaTypbl:
1. Xumudgeckas sHimkiaonenus. T 1. M., 1988 r.
2.Kyxymkun FO.H. «Xumus Bokpyr Hac», M. Bricias mkosna, 2018 1.
3. B.N. Ky3He11ioB «X¥MHS Ha IOPOTe HOBOTO THICAUENIETUSD, « XUMHUS B IIIKOJIE»
Ne 1, 2017.
4. AM. Onoun u apyrue. « Xumus 115 Bacy. M. «Xumus2002.
Cnucok JuTepaTypbl AJs y4YHTeNs:
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1. O.C.Tabpuensan, I''I'. JIsicoBa «HactronpHas KHUATA yIUTENS XUMUANY. , Jpoda,
2017,

Anux6eposa JLIO. 3anumarensHast xumus. KHura s yyammxcs, yauTenaei u

poauteneii. M.: ACT-ITPECC, 2017;

K.A. Maxapos «Xumus u 310poBbe». M. «IIpocserienney».2005.

4. 10.H. KopotsleBa «XUMHYIECKUE CAIOHBI KPACOTED. « XHUMHES B ILIKOJIEY.
Ne 1.2005 .

5. Cxypuxun .M., Heuaes A.IT. Bce o muiie ¢ TOuKM 3peHHs XUMUKA.
Cnpas.uzganue. M.:Beicias mkona, 2009

6. Axmeros M. A, 3oposa E.JO. OGyuenue XuMum Kak Ipolecc pa3BUTHS

7. TO3HABATENBHBIX CTpaTermi ydammxcs [Texcr]/ Axmetos M. A., 3oposa
E.IO.// Hayka u mkona.- 2015.- Ne 2.- C.81-87

8. Jlasapes B. C. IlIpoekTHas [eSTENBHOCTh B IIKOJE: HEHMCIIOIb3yeMble

BosMoXkHOCTH [Texcr]/ Jlazapes B. C. /Bomnpockl o6pasosanus. — 2015.- Ne

!\)

(O8]

3.-C. 292-307.
9. Boponnos A. IlpoextHas 3amaua [DnekTpoHHBIH pecypc] / BopoHuos A. -
Kypuan «Havanpnas mixoma».- 2007.- Ne 6. — Pexmm [ocTyma:

http://nsc.1september.ru/article.php?id=200700608
10.BBenenne B HaHOTexHonoruu. Xumus [Tekcr]/ ydebHOe mocobme I
yuamuxcs 10 — 11 xmaccos/ mon pemakumed Axmeroa M.A. - CII6:
obpasoBaTenbHBIH IEHTp «Yuactre», O6pasoBarebHble MpoekTsl, 2011 — 108
c. (cepus Hanorkoa)
11.I'abpuenssa  O.C., Octpoymo W.I'. IlpomeneBrudeckmii kypc «CrapT B
xumuroyn/ I'abpuenss O.C.- XKypuan «Xumus B mkone».- 2005.- Ne 8.- C. 19-
26
12.Tony6 TI'.b., Ilepensirmaa E.A., UYypakosa O.B. OcHOBEI HpoeKTHO#
ACATEIIBHOCTH LIKOJBHHMKA: METOAUIECKOE IIOCOOUE IO MPEeToIaBaHmio Kypca
(C WCIONB30BaHMEM TeTpajiell Ha mevaTHoM ocHoBe)/ Iloj pemaxumeit
npodeccopa E.f1.Korana. - Camapa: M3natensctBo «YueGHas nuTepaTypay,
Mznatensckuit nom «®@emoposy. 2006. — 224 c.
Cnmcok auTepaTypbl AJs 00y4arOLIMXCH:
1. B.A. BoiitoBuy «Xumus B 66ITy». M. «3Hauue». 2000.
2. «OHIMKIONEeIUYECKHH ClIoBaph FOHOro Xumuka» M. «Ilemaroruxay, 2002.
3. «Opymur», Xumusg — M. OO0 «T[I «M3narensctBo Mup xauru»», 2018.
4. Anwuk6eposa JLIO. 3anumarensHas xumus. Kuura s ydamuxcsi, yautenei i
pomuteneu. M.: ACT-ITPECC, 2017,

5. Mup xumun. 3anuMarenbHble pacckassl 0 xumur. Coct. FO.M.CMupHOB.
CII6.: «MuM-Dxcmpeccy, 1995.

CormnacoBaHo

pELIEHHEM 3aceqaHusl METOM.00bEqUHEHUS CoriacoBaHo

KJIACCHBIX pyKOBOAuUTENeH 5-11 KiI. 3amecTuTenb qupekTopa no BP

MOBY COIL Ne 20 um. E.A.Kpacunbuukosa MO MOBY COL Ne 20 um. E.A .Kpacunbhukosa

KOpeHOBCKl/Iﬁf/’I paloH KopehoBckuii paiioH

npo?;fo:%é’l or 28.08.2021 r. i Bunnenko D.A.
v'»; C.C.Ceniora 28.08.2021 .
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