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ITosicHuTeIbLHASA 3aNMUCKA

Pabouas nmporpamma o BHeypouHoil JesrenbHocTH «IloaroroBka k OI'D mo xumum» 1js 8-X KJIACCOB COCTaBIIEHA B
COOTBETCTBUM C TpeOoBaHusMU DenepanibHOro rocylIapCcTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa OOLIEero 0Opa3oBaHUs
BTOPOTO MOKOJICHHUS:

1. [IpumepHass ocHOBHasi oOpa3oBaTelibHasi IMpoTrpaMma OCHOBHOIO oOmiero ooOpa3zoBaHusi (0g00peHa pelleHHeM
denepanbHOro y4eOHO-METOAMYECKOT0 00bEIMHEHUS 110 001IeMy oOpa3oBaHui0 (MpoTokos OT 28 uroHs 2016 1. Ne
2/16-3) — fgosreestr.ru;

2. Iucemo MunoOprayku ot 28.10.2015 . Ne 08-1786 «O pabouunx nmporpamMmax y4eOHBIX IPEIMETOBY;
3. Tucemo Muno6puayku ot 12.05.2011 r. Ne 03-2960 «O06 opranuzanuu BHEYpOUHOH ACSITEIBHOCTIY.

JlaHHasi mporpamMma SIBJISE€TCS MNPOrpaMMON OOIIEHMHTEIUICKTyalbHOM HampaBiaeHHOCTU. [Iporpamma mnocTpoeHa Ha

CIEAYIOMINX NPUHIUIAX:

- IIpunyun nayunocmu (3HaHUSI OCHOBAHBI HA OOBEKTHUBHBIX HAYUHBIX (PaKTax).

- Ilpunyun nocneoosamenvrocmu u cucmemamuynocmu (00y4eHUue OT IPOCTOrO K CI0KHOMY, «OT HE3HAHUS K 3HAHUIO, OT

HEYMEHUS K YMEHUIOY).

- Ilpunyun naensonocmu (OCYIIECTBICHUE CBSI3U MEXIY KOHKPETHBIM U a0CTPAKTHBIM).

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

- [Ipunyun cosnamenvrocmu u akmugrocmu (IPUMEHEHHUE 3HAHUI Ha MPAKTUKE).

AKTYaJIbHOCTH MPOrpamMMbl 00yCIIOBJIEHA TEM, YTO B YUEOHOM IUIaHE MPEeIMETy «XHUMHMs» OTBEICHO BCEro 2 yaca

B Hejenmo (8 Kiacc), 4To aeT BO3MOXKHOCTh CPOPMHUPOBATH Y yUaIIUXCs JIMIIb Oa30BbIE 3HAHUA IO mpeaMeTy. B Toxe



BpeMs BO3pacT 8-TO Kiacca SBISETCS BaXKHBIM Ui MPO(ECCHOHATBHOTO CaMOOIPEAEIeHHs KOJIbHUKOB. B0O3MOXHO,
YTO MPOCHYBIIUNACS UHTEPEC K XUMUU MOKET IepepacTy B Oyaylryto npodeccuro.

AKTYaJIbHOCTH JIAaHHOM IPOrpaMMbl COCTOMT B M TOM, YTO OHA HE TOJBKO JAE€T BOCIHUTAHHHKAM IPAKTUYECKUE
YMEHHS U HaBBIKU, (POPMHPYET HauaIbHBIA OMBIT TBOPUECKON EATEIBHOCTH, HO M Pa3BUBAET UHTEPEC 00YUaIOLIETocs K
AKCIIEPUMEHTY, HayYHOMY IOHCKY, CIIOCOOCTBYET CaMOOIPEICICHHUIO YYalluXcsl, OCO3HAHHOMY BbIOOpY Mpodeccuu.
VYyamuecs CMOTyT Ha MIPAKTUKE UCIOJb30BaTh CBOM 3HAHUS HA YPOKAaX XUMHH U B OBITY.

IMenarornyeckasi 1ejeco00Pa3sHOCTh 3aKJIHYACTC B TOM, YTO 0a30BbIi KypC IIKOJbHOW MPOTpaMMBbl
OpeIyCcMaTpUBAeT MPAKTUYECKUE pabOThl, HO HUX SBHO HEJOCTAaTOYHO, YTOObI 3aMHTEPECOBATH YyyallUXCi B
CaMOCTOSATEIIbHOM NPHOOPETEHUH TEOPETUYECKHX 3HAHMM M MPAKTUYECKUX YMEHHM M HaBBbIKOB. {1 3TOro B Kypc
«IlepBbie AT B XUMUW» BKJIIOYEHBI HAMOO0JIEE SIPKUE, HATJISIHbIE, MHTPUTYIOIIUE IKCIIEPUMEHTHI, CIOCOOHBIC YBICYb U
3aMHTEPECOBATh YYAIIUXCS TPAKTUYECKON HAYKOW XUMHUEH.

B pamkax HamumoHnansHOTO npoekTa «O0pa3zoBaHUe) CO3JaHUE IIEHTpa €CTeCTBEHHO-HAYYHOUM HarpaBlieHHOCTH «Touka
pocTa» MO3BOJIUJIO BHEAPUTH B MpOrpaMMy HU(POBYIO J1aOOpaTOPUIO M KAYECTBEHHO H3MEHUTh IMpoLecc O0ydeHHs
XUMHUHU.

KonuuecTBeHHbIE SKCIEPUMEHTHI IMO3BOJAT IMOMIYy4aTh JOCTOBEPHYIO HH(GOPMALMI0O O TMPOTEKAaHUM TEX WM HHBIX
XUMHUYECKUX TMpoIeccax, O CBOMCTBaxX BewlecTB. Ha OCHOBE MOJydYEeHHBIX SKCHEPUMEHTABHBIX JAaHHBIX OOydaembie
CMOTYT CaMOCTOSITEJIbHO JIeJIaTh BBIBOJbI, 0000IIATh pe3yabTaThl, BHISBISATH 3aKOHOMEPHOCTH, YTO OJIHO3HAYHO OyJeT
CIO0COOCTBOBATH MOBBIIIIEHUIO MOTUBALIMU O0yUYEHUS IKOJIbHUKOB.

I{eab nmporpamMmmsi:



@opMHUpOBaHUE y Y4YaIIUMXCS HAY4YHBIX NPEACTABICHUNM O XWMHUHM B IOBCEIHEBHOW >XU3HM YEJIOBEKA

npoOyKJIeHHEe HHTEpeca U pa3BUTHE NMPO(HEeCCUOHATBHBIX CKIIOHHOCTEH K MPEIMETy XUMHUSL.

3agaun:

Oo0pa3oBaTeinbHbIe:

® PACIIUPUTH KPYro30p yUaIIUXCS O MUPE BEILIECTB;

® WCIOJB30BaTh TEOPETHUECKUE 3HAHUS MO XUMHUH HA MTPAKTHKE;

e 00y4uTh TEXHUKE O€30IaCHOCTH MPH BBINOJIHEHUN XUMUYECKUX PEaKLUH;

L C(l)OpMHpOBaTB HaBBIKH BBIIIOJIHCHHS ITPOCKTOB C UCITOJIb30BAHUCM HUKT u III/I(l)pOBOI“O O60py,Z[OBaHH51;

¢ BbLIABUTH TBOPYCCKH OI[apéHHBIX 06yqa}oumxc;1 U IIOMOYb UM IIPOSABUTH ceOsl.

Pa3BuBarniue:

® CMOCOOCTBOBATh PA3BUTHIO TBOPUCCKUX CIIOCOOHOCTEH 00yUarOITUXCS;
e (opmupopats UKT-kOMIIeTeHTOCTH;

BocnurareabHbie:
® BOCIUTAThb CAMOCTOSTEIBHOCTh IIPU BHITIOJIHEHUU PaOOTHI;

¢ BOCIIMTAaTb 4YyBCTBO B3aMMOIIOMOIIH, KOJIJICKTHUBU3MAd, YMCHHUC pa60TaTb B KOMaHAC, BOCIIUTATb

YYBCTBO JIMYHOM OTBETCTBEHHOCTH.

CBs13b CoACpPKaAHUA NPOrpaMmMbI BHeypO‘IHOﬁ AEATECJIBbHOCTH C y‘lGﬁHLlMI/I npeamMeTamMm:

gepes

Kypc BHeEypouHOW AEATENbHOCTH HAEHMHO M COAEpP)KATEIbHO CBsi3aH C 0a30BbIM KypCOM XUMHUHU M IO3BOJISIET

NOJJIEP>KUBATh B3aUMOCBSA3 TEOPUHU U MPAKTUKHU, (DOPMHUPYET YCTOUUUBYIO MOTPEOHOCTh MPUMEHATH MOJYYEHHBIE 3HAHUS U



HAaBBIKH B ITOBCEAHEBHOMN KU3HU.
[Iporpamma mocTpoeHa Ha OCHOBE MeKNPeAMETHOH HHTerpamuu ¢ (U3MKOH, MaTeMaTHUKON, OWOJOTHEN W JpYyruMu
€CTECTBCHHO-HAYYHBIMU MPEIMETAMM.

Ocol0eHHoCTH peajiM3alu NPOrpaMMbI:

Bo3pacT o0yuaromuxcs:

[Iporpamma opreHTHpOBaHa HA BOCIIUTAHHUKOB B Bo3pacte 14-15 net 6e3 crnernuanbHON MOATOTOBKH.

DopMbI 3aHATHH:

B 06pa30BaTean0M IMpOoLCCCC UCIIOJIB3YIOTCA pa3JINIHbIC (bOpMI)I IMPOBCACHUA 3aHATHA:

° Oecenbl;
) JIEKIINH;
) CEMHUHApBI,

® IPAKTHUYECKOE 3aHSTHUE;

® XUMHUYECKUN IKCIIEPUMEHT;

e paboTa Ha KOMITBIOTEPE;

® DKCKypCHUH;

® BBINIOJHECHUE U 3alIUTa POCKTOB.
Pe:xxum mpoBenenus: 34 yaca B rof - 1 pa3 B Henmenmto. Bee 3aHATHSI O BHEYPOUHOU JESITEIBHOCTH MPOBOJSATCS MOCHE
BCEX YPOKOB OCHOBHOTO PAaCHUCAHMS, TPOJOJKUTEIBHOCTh COOTBETCTBYET pekoMeHaanusam CaunlluH, T. e. 40 MuHyT.

MecTo npoBeaeHusi: 3aHATHS TPOBOATCS B yueOHOM kabunere xumuu ['bOY COIII Ne 1 r. Hedreropcka.



310poBbecOeperaroIiasl opraHuzanus 00pa30BaTEbHOrO MpoIlecca MPeanoiaraeT HCMoJdb30BaHUE (OPM U METOJIOB
oOyueHus1, aICKBaTHBIX BO3PACTHBIM BO3MOXKHOCTSIM IIKOJBHHKA: IPAKTHUECKHE PAOOTHI, IKCIICPUMEHTHI U OECE/IBI.

Buasbl gesiTeIbHOCTH: IpEeycMOTpEHBI TeopeTnueckre (204.) m nmpaktuyeckue 3aHsaTus (144.).

IlnanupyemMble pe3yibLTATHI OCBOCHUS 00VYAIONIUMUCS MPOrpaMMbI (BHEYVYEOHO) BHEYPOYHOU NeATECIHLHOCTH

JInuHOCTHBIE pPe3yJIbTATHI:

- 0CO3HABATh €AMHCTBO U LIEJIOCTHOCTh OKPY’KAIOLIEr0 MUPa, BO3MOKHOCTH €r0 O3HABAEMOCTU U OOBSICHUMOCTH Ha
OCHOBE JIOCTH)KEHUN HAYKH;

- IOCTENIEHHO BBICTPauBaTh COOCTBEHHOE IIEIOCTHOE MHPOBO33PEHHE: OCO3HABATH MOTPEOHOCTh M TOTOBHOCTh K
caM000pa30BaHuUIO, B TOM YHCIIE U B paMKaX CaMOCTOSITEJIbHOM JI€ATEIbHOCTH BHE ILIKOJIbI;

- OIICHUBATh KU3HEHHBIC CUTYaIUU C TOYKH 3pEHHs 0€30IacHOro 00pa3a KHU3HU M COXPAaHEHHS 30POBbS;

- OIICHUBATh SKOJIOTHYECKHI PUCK B3aMMOOTHOIICHUN YEeJIOBEKA U TIPUPO/IBI.

- popMHUPOBATH IKOJIOTMUECKOE MBIIIICHUE: YMEHUE OLICHUBATh CBOIO ACSTEIBbHOCTb U MOCTYNKH APYTUX JIOAEH C TOUKU
3pEHMsI COXPAHEHUS OKPYXKArOILel Cpeibl - TapaHTa )KU3HU U 0J1aronoiryyus Jitoeil Ha 3emie.

MeTtanpeamMeTHbIMH pe3yJibTaTaMu U3yueHus Kypca «llepBble maru B XuMum» sBJseTcs: GOpMUPOBaHUE
YHUBEpCaAIbHBIX YueOHbIX AeiicTBul (YVY /).

PeryastuBusie YY/I:

- CaMOCTOSITETIbHO OOHApYKUBATh U (POPMYIUPOBATH YUEOHYIO MTPOOIEMY, ONIPENESATh LIeTb YIeOHOM 1eATeIbHOCTH;

- BBIIBUTATh BEPCHUHU PEIICHUs TPOOJIEMbI, OCO3HABATh KOHEUHBIN PE3yJIbTaT, BHIOMPAThH U3 IPEII0OKEHHBIX U UCKATh

CaMOCTOATCIBHO CPCACTBA JOCTHUIKCHUA LICIIN,



- OCYUIECTBJIATH LEJIENOJaraHie, BKIYas IOCTAHOBKY HOBBIX LI€JIEH, IPe0Opa3oBaHUE IPAKTUYECKOMN 3a]a4H B
03HABATEIIbHYIO;

- COCTaBJIATh (MHAMBUAYAJIbHO WIH B TPYIIIE) IUIaH pEUIEHUSI TPOOJIEMBL;

- paboTas Mo I1aHy, CBepsATh CBOM JEHCTBUS C LIETBIO U, P HEOOXOAUMOCTH, UCIIPABIATH OIIUOKHA CAMOCTOSITENIBHO;
- YYUTHIBaTh pa3Hbl€ MHCHUS U CTPEMUTHCA K KOOPIAMHAIIMYU PA3TMYHBIX MO3UIIMN B COTPYTHUYECTBE;

- B IMAJIOTE C YYUTEJIEM COBEPILICHCTBOBATH CAMOCTOSITENILHO BEIPAOOTAHHBIE KPUTEPUH OLEHKH.

ITo3naBaTeabHbie YY/I:

- aHAJIM3MPOBaTh, CPAaBHUBATH, KIacCUu(PpUIUPOBaTh U 000011aTh (PaKThl U ABJICHUS. BBIABIATH MPUUNHBI U CIEICTBUS
MPOCTHIX SIBJICHUU.

- OCYWIEeCTBJISITh CPaBHEHUE, KJIaCCU(DUKALINIO, CAMOCTOSATEIBHO BbIOWpasi OCHOBAHUS U KPUTEPHUH [Tl YKa3aHHbBIX
JIOTUYECKUX ONEPALNH;

- CTPOMTH JIOTUYECKOE PACCYKACHHUE, BKIIOYAIOIEE YCTAHOBIIEHNE TPUYMHHO-CIIEICTBEHHBIX CBA3EH.

- CO31aBaTh CXEMAaTUUYECKHE MOJIEH C BbIIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK O0BEKTA.

- COCTABJIATH TE3UCHI, PA3JIMYHbIE BUbI IIJIAHOB (MPOCTHIX, CIOKHBIX U T.I1.).

- npeoOpa3oBbIBATH MHGOPMAIIMIO U3 OJHOTO BUIA B IPYToil (TaOIUILy B TEKCT | Tp.).

- YMeTb OIPEACIIATh BO3MOKHbBIE ICTOYHUKH HEOOXOUMBIX CBEJICHUM, MPOU3BOAUTH OUCK UH(MOPMAIIIH,
aHAJIM3UPOBATh U OLIEHUBATh €€ TOCTOBEPHOCTb.

- 0000111aTh OHATHSA - OCYILECTBIIATH JIOTHYECKYIO ONEPalHIO Mepexoa OT MOHATUI C MEHbLIUM 00bEMOM MOHATHUSM C
0O0IBIINM 00BEMOM;

- CTPOUTD JIOTUYCCKUC PACCYIKICHM:, BKIIIOYAOINEC YCTAHOBJIICHHUC ITPUYINHHO-CJIICACTBCHHBIX CBSI3EH.



- OOBSACHATH SIBICHMS, MPOLECCHI, CBS3M M OTHOIICHMS, BBISIBISIEMBIE B XOJ€ HCCIEIOBAHMS, OCYIIECTBISTH BBIOOD
Haunbosee 3 (HEKTUBHBIX CTIOCOOOB PELIEHUSI 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH.

KommynuxkaTuBubie YY1

- yMeTh (QOpMyIUpOBaTh COOCTBEHHOE MHEHHME W TMO3HUIUIO, apTyMEHTHUPOBATH €€ U KOOPAMHHPOBATH €€ C IMO3ULIUHU
NapTHEPOB B COTPYIHUYECTBE MPHU BBIPAOOTKE OOLIETO PEIIEHHsI B COBMECTHOM JIEATEIbHOCTH;

- 0TOOpa)kaTh B pEUH COAEPKaHUE COBEPIIAEMBIX IEUCTBHI, Kak B (pOpME IPOMKOM COLIMAIM3UPOBAHHON PEUH, TaK U B
(opMe BHYTpEeHHEN peun;

- YMETb apr'yMEHTUPOBATh CBOXO TOUYKY 3pEHUS;

- YMETbh OCYILIECTBIIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO B3aUMOIIOMOIIIb;

- yMeTbh paboTaTh B IPyIIIE - YCTAHABIMBATH padoure OTHOIICHHUS, 3PPEKTUBHO COTPYIHUYATH U CIIOCOOCTBOBATh
MIPOAYKTUBHOM KOOTIEPALNH.

IIpeameTHBIMH pe3yabTaTaMM U3yYECHUS IPEAMETA SABIISIIOTCS CICIYIOIINE YMEHUS:

- OCO3HaHUE POJIU BEIIECTB;

- ONIPENETATH POJIb PA3TUYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

- 00BSACHATD POJIb BEIIECTB B UX KPYTOBOPOTE;

- PACCMOTPEHHUE XUMUYECKHUX IIPOLIECCOB;

- KICTIOJIb30BATh 3HAHUSI XUMUU MPU COOJIIOICHUH MPABUIT UCIIOJIB30BAHUS OBITOBBIX XUMUYECKUX MPENAPATOB;

— pa3nuyarh onacHble U Oe30macHbIe BEUIECTBA;

- IPUBOJIUTH IPUMEPHI XUMHUECKHX ITPOLIECCOB B IPUPOJIE;

- HaXO0AUTh YCPThI, CBUACTCIbCTBYIOIIHC 00 06IJ_II/IX IMPpU3HaAKaX XUMHUYCCKUX ITPOUCCCOB U UX PA3INIHAX,



- ICTIOJIb30BAHNE XUMUYECKUX 3HAHUH B OBITY;
- O0BSICHSATH 3HAUCHHUE BEIIECTB B KU3HU U XO34MCTBE YEJIOBEKA;
- 00BACHSATH MUP C TOYKU 3PCHUS XUMUU;
- popMupoBaTh npecTaBiIeHUs 0 OyayIeM mpodecCHoHaTEHOM BEIOOPE.
Kpome Toro, 3aHsTHsl pu3BaHbl NPOOYIUTh Yy YYAIIUXCS MHTEPEC K XMMUYECKON Hayke, CTUMYJIMPOBATH JalibHENIIee
M3y4YCHUE XUMHUH. XUMHUYECKHE 3HaHUS, CPOPMUPOBAHHBIC HA 3aHATHSIX, HH(OOPMAITMOHHAS KYJIbTypa yYalluXCsl, MOTYT
OBITH UCIIOJIH30BAHbBI UMH JIJISl PACKPBITUS PA3IMYHBIX IPOSBICHUN CBSI3U XUMUU C )KU3HBIO.
OcHoBaHHMeM [JI1 BbleJleHUs] TPe0OBAHMIA K  YPOBHI0O MOATOTOBKH OOYYalOIIUXCS BBICTYMAeT OCHOBHAas
obpazoBarenpHas nporpamma ['bOY COIII Nel r. Hedreropcka.

Cnoco0bI onpeesieHus: pe3yJIbTATUBHOCTH:
- Hauanonstit Konmpoas (cenmadpey) B BUJe BU3yaIbHOTO HAOJIOACHUS Tiefarora 3a cCoOJII0ICHUEM BOCIIUTAHHUKAMU
TEXHUKH 0€30IaCHOCTH, MOBEJICHUEM MPH paboTe C MOCIEIYIOIINM 00CYKICHNUEM;
- Texywuii konmpons (6 meuenue 6ce2o yuebH020 200a) B BUJE BU3YyaJIbHOTO HAOJIOJEHUS Tearora 3a IpoLeccoM
BBITIOJTHCHUS YYAIIMMUCS TTPAKTUYECKUX PadoT, MPOCKTOB, MHANBUIYATbHBIX 3aJaHUH, yJacTHs B MPEAMETHOU HeEIeme
€CTECTBO3HAHMSI;
- Ilpomesricymounvtii KOHmpoab (memamuyvecKkuil) B BUAC MPEAMETHON TMAarHOCTUKY 3HAHUS JETHMH MPOUICHHBIX
TEM;
- Hmoczoewvlit konmpons (mail) B BUJIe W3y4eHUS M aHAJIW3a MPOAYKTOB TpyJa ydamuxcs (IMIPOEKTOB; COOOIIEHUH,
pedepaToB), mporecca opraHu3aIuy padboThl HAJL IPOAYKTOM M TUHAMUKH JIMYHOCTHBIX N3MCHCHHM.

®opMbl Y4éTa 3HAHUHA, YMEHUH NIPU peaiu3aliy NPOrpamMmbl.



- Ompoc;

- OO6cyxeHue;

- CamocTosiTenbHas padboTa;

- TectupoBanue;

- [Ipe3eHTanus u 3alUTa TBOPUYECKON pabOTHI (POEKTHI U JIp.).

B xon1ie yuebHOTO ro1a 00yJaronuics J0MKEH BBITIOTHUTD U 3alTUTUTh TIPOCKT.

(Mpuaoxenue 1. «Onucanue GopMbl NOABETEHHS HTOTOBY).



TemaTnueckuii MJaH NporpaMMbl BHEYPOUHOUI aeaTeabHOCTH «Iloaroropka k OI'D mo xumMmumy»

Ne HazBanue pasgesia Tema 3aHATUA Bcero Teobust IIpak- [Ucnoab3yemoe
n/n 4acoB P THKA |000pyJ10BaHUeE
Pa3gea 1. BBoaHoe 3aHsaTHE. 1
BBenenue. (24.)
1 2
MecTO XUMHH B €CTECTBO3HAHUU 1
Pasznen 2. BemectBa. Ilpuemsl oOpamieHust ¢ 1
JKcIepUMEHTAILHbIE | BEIIECTBAMH.
OCHOBBI XMMHUH. (84.) [TIpapuna GesomacHoii paGoTsl mpH 1
MIPOBEIACHUU AKCIIEPUMEHTA.
TexHuka 1ad0paTOpHBIX padOT.
HarpesarenbHbie mpuOOpHI.
YucTele BemecTBa, 0c000 YUCTHIC 3 1  Jlatumk
5 BemectBa. [Ipumecu. Cmecn. AIIEKTPONIPOBOIHOCTH,
1 poBoit
MHUKPOCKOTI
MeTtonasl MMO3HAHUS B 1
€CTEeCTBO3HAHUH.
Bopna. PactBopsl. Mopckast u npecHas 1  JlaTumk TeMIeparypsl
BOJ1a. buonornueckue KuIKOCTH [JIATUHOBBIN
MaccoBas 10Jis1 paCTBOPEHHOTO 1 1  JlaTuMk ONTHYECKOU
BEILIECTBA, UJIU MPOLICHTHAs MJIOTHOCTH
KOHIICHTpAIIUs BEIIECTBA B PACTBOPE
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HacpllieHHble U MEpECHIIICHHbBIE
pPacTBOPBL.

[{udposoit
MUKPOCKOIT

Pa3gea 3.
3HakoMuMcH ¢ MHPOM

HAHOYACTHII
(8u.)

MonenvupoBaHue

Crtpoenue BeniecTBa. Pazmepbl
yactul. Hanouactuusl

KonnounaHble CHCTEMBI: ITOYBa, TJIMHA,

MIPUPOJIHBIC BOJIBI, BO3YX JIbIM,

MUHEpPAJIbI, XJIe0, MOJIOKO, MacJio,

KpOBb. .. KotonHpIe 1 NCTUHHBIC
aCTBOPHI

MeTOo/IbI U CPEICTBA IMITHPUICCKOTO
HCCJIEIOBAHNS

Kaxk crernens n3MeaIb4YeHHOCTH BIIASIET
Ha OOIIYIO TUTIOIIAb
COTIPUKACAIONITUXCS YACTHIT

HanooO0bekThl U 00YCIOBICHHOCTh UX|
VHUKAJTbHBIX CBOWCTB PE3KUM|
VBEITMYCHUEM TUIOMAAN TTOBEPXHOCTH|
YaCTHI]

Pa3znen 4.
XHMHS HA CTPaxe
310poBbs. (64.)

Moxn. Bosronka iioma. Moa 3 anrrekn

«Mapranuoska». [lepmanranar kanus

[Tepexuce Bomopoaa. CBolicTBa u
MPUMEHEHHUE TIEPOKCH/Ia BOJIOPO/Ia

ATTIXP

[IpuGop st
MOJTy4eHHUs BOJAOpOIa
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ATIETHIICAIIMIIMIIOBAS KMUCJIOTA.
ACKOpOMHOBAsI KUCIIOTA

«3eeHKay Win OpUUTMaHTOBBIN
3EJICHBIN

«MBLI10 qyacCHOCH

Jlatuuk pH

Pasznea 5.
XUMUSA MUIITHA

(54.)

Caxap, Kpaxmall, oCJIIr0J103a —
POACTBCHHUKHU I''TFOKO3bI

AJIFOMUHUI: BETUKHUI U Y>KaCHBII

3) YKCyCHasl KUCI0Ta Jlatuuk pH, matunk
PIICKTPOIPOBOTHOCTH
«CoJeHas Hallla )KU3Hb
Bpen HUTpaToB: MU} WK NpaBaa JlaTumnk
DJIEKTPOIIPOBOIHOCTH
Pa3nea 6. 1. Oman evibopa memvl, nocmanosKu
PaGoTa Hax yenu, 3a0a4 ucciedo8anusl .
MPOEeKTAMM. 2. Oman 8vb108UdICEHUST 2UNOME3bL.
11 (54.) 3. Oman NIIAHUPOBAHUSL nymu|
docmuodicenus yenet

ucciedo8amenbCckKux (NpoeKmHulx)
pabom u 6vl60pa HeobX0OUMO20
UHCIPYMEHMAaPUsl.

.Oman  nposedenusi  yueOHO20

ucciedoB8anus (npoekmHou
pabomsl) ¢ NPOMENCYMOUHBIM
KOHMPOAeM 3a X0OOOM BbINOJIHEHUS]

U KoppeKyueti pe3yibmanos.
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5. Oman ogopmnenus,
npeocmaeiieHus (3awumot) 1
npoOyKma npoeKmuou pabomaoi
NTOI'O: 34 18 16

CoaepxkaHue Kypca

HHCTpYKTa)K 110 TEXHUKE 0€30IMacCHOCTH IIPOBOAUTCA HAa KAXXIAOM 3aHATHU IICPC ITPOBCACHHUCM 3KCIICPUMCHTA.

2. BBenenue
2.1 Beéoonoe 3anamue. 3HaKOMCTBO yUYalTUXCsl C HOBBIM YU4€OHBIM KypCOM BO BHEYPOUHOU NIEATETLHOCTH.
2.2 Mecmo xumuu 6 ecmecmeo3nanuu. 3apOXACHUE XUMHHM Kak HaykKd. CBsi3b XMMHUHU C MPAKTHYECCKOW KU3HBIO
YeJI0BeKa.
lIpaxmuueckas yacmeo.
Co3aaHne MO3HABATEIILHBIX KPOCCBOP/IOB U APYTMX MHTEPAKTHBHBIX yIpakHeHHi Ha LearningAps.org win MyTest.
3. DKCcnepuMeHTAJIbHbIE€ OCHOBbI XUMUH
3.1 Bewecmea. Ilpuemot oopawienus c éeuecmeamu.
N3yuenne mpaBui TEXHUKA OE30MACHOCTH, MPEAYNPESKIAIUX M 3alpenfaloiux 3HaKoB. IlepBas momoris.
[IpoTHBOMOXapHBIC CPEICTBA 3AITUTHI.
3HAKOMCTBO C BEIIIECTBAMH, BCTPEUAIOMIMMHUCS B OBITY: HOJHAsI HACTOWKA, Me/b, ATIOMUHUI, COJIb, TIUIIIEBAs COJIa,

JIMMOHHAA KHCJIOTA, YKCYCHasA KHCJIOTA, BOJA, MGI[HBIﬁ Kymopoc. OTtnnume BCIICCTB IIO (1)I/ISI/ILIGCKI/IM CBOMCTBAM:
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arperaTHO€ COCTOSIHME, LBET, 3amax, BKYC, pacTBOpUMOCTb. IIpaBmiia XpaHEHUs BEIIECTB B JIAOOPATOPUHU.
TOKCHYHOCTH BEIIECTB JJIs KUBBIX OPraHU3MOB OINPEIEISIETCS UX XUMHUYECKUMHU CBOMCTBaMU, UX CIIOCOOHOCTBIO
BCTyNIaTh B XMMUYECKHE peakiuu. [IposBIeHNs] TOKCHYHBIX BEIIECTB y YEIOBEKA: XUMUYECKHI OKOT, pa3IpaKeHUue
CJIIM3UCTBIX O0O0JIOYEK, KaTap AbIXaTEIbHBIX ITyTEH, aJUIEPTUYECKUE PEaKUUHU, OCTPhIE JI€PMATUThI, KaHIIEPOT€HHOE
JEUCTBUE, MOpPaXEHUS OPraHoOB, BO3MOXHOCTh JIETAJIbHBIX HCX0/A0B. lIlpaBuna otbopa BemiecTB (TBEpbIE,
MOPOIIKOOOpa3HbIe, >KUIKUE, BOJHBIE PAcTBOPBI, 0CO00O€ BHHUMaHUE — padoTa TOJBKO C MajbiIMU OOBEMaMu
BCILIECTB).
Tecm Ha ocHOBe 3a/1anuii U3 oTkpbIToro 6anka OUIIU (pazaen «MeTo bl TO3HAHUS)

3.2 IIpasuna be3onacHoit pabomol npu nposedenuu Ixcnepumenma. Texnuxka nabopamopuvix paoom.
3HaKOMCTBO ¢ Ja0OpaTOpHBIM OOOPYAOBAHHMEM: CTEKJIIHHAs IMOCyJa (XMMHYECKHUE CTaKaHbl, KOJObI, BOPOHKH,
JIENIUTENIbHBIE BOPOHKH, MEpHasl MOCYy/Aa), BEChl, IITATUBBI JJIsl MPOOMPOK W MpUOOPOB, HArpeBaTesbHbIN Mpudop-
CIUPTOBKA, appopoBas nocyna (BbInapuBaTeIbHbIEC YaAIIKU, TUTJIU, CTYIIKH, IIMATEIN) U Jp.
be3onachas pabota co cTekioMm, MpoOKaMu (JEMOHCTpalMsl PEe3KH CTEKJISHHBIX TPYOOK, MX HarpeBaHus s
U3MEHEHUs (POPMBI).
llpaxmuueckas yacme.
CoOopka npubopa aist nmosydeHus: ra3oB. [IpoBepka Ha repMETUYHOCTb. 3aKpeIyIeHUE €ro Ha ITaThBe. PUCYyHOK
npubopa npu nomoiu Tpadapera.

3.3 Hazpeeamenvnvie npuodopul.
CnuproBka. ['azoBas ropenka. [Inutka. Bogsnas 6ans. HaznaueHue HarpeBaTelnbHbIX PUOOPOB.

N3yuenne cnupTOBKU: COCTaBHBIC YACTH M UX (DYHKITHS.

14



['oprodee TOMIMBO [JIs1 CIUPTOBOK: 3TUJIOBBIN cipT. OCOOCHHOCTH peaklUy TOPSHHUsI: BBIJCICHUE TEIla U CBETA.
Cyxoe roprouee

[IpaBuna HarpeBaHus NPOOMPOK C BOJHBIMH pacTBOpaMu (TPEIBAPUTEIBHBIA MPOTPEB BCEHl MOBEPXHOCTH,
00s13aTeNbHBIA HAKJIOH MTPOOUPKH, OTBEPCTUE MPOOUPKHU «OT ceOs», 3aKperieHue Aep KaTens IpoOUpKu).
Hcrnionbs3oBaHue TUTIIEH ITPU POKAJIIMBAHNMM BellecTB. HazHaueHue onepanuy npoKaJInBaHUs.

IIpaxmuueckas wacme.

N3yuyenue miameHnu. PUCYHOK IJTaMeHHN.

C6opka npubopa i BeIIApUBAaHUS COJIM (KOJBIO HA IITATUB, BhIIApUBATENbHAS 4Yalllka, BOJHBIM pacTBOpP COJIH,
cnupToBKa). PucyHok npubopa npu moMoru tpadapera.

3.4 Yucmote sewecmea, ocovo uucmeule geujecmea. Ilpumecu. Cmecu. CrnocoObl OUNCTKU BEIIECTB OT MPUMECEU U
pasnenenus cmecerd. DuibTpoBanue. Ileperonka. Kpucramnmuzauus. Paznenenue ¢ MNOMONIBIO MarHura,
NETUTETBHON BOPOHKHU
Ilpakmuueckasn uacme.

1 BapuaHT: cMeCh PEYHOTO MECKa U caxapa.

2 BapHaHT: CMECh PEYHOTI'0 NIECKA U TOBAPEHHOU COJIH.

CocraBuTh CXxeMmy MOCIEAOBATEIbHOCTU orepaluil (pacTBopeHue, (uibTpoBaHue, BbimapuBaHue). CpaBHUTH U
o0CyUTh pe3ynbTaThl ABYX BapuaHToB. OOpaTuTh BHUMAaHHME HAa CMECh caxapa U mecka (y HEKOTOpBIX YalllKH
MTOKPBUTMCh KOPUYHEBON MAaccCoOil), Ha Ba)XKHOCTb YCIIOBHM MPOBENEHUS SKCIEPHUMEHTA, B JAHHOM Clydae Ha
CBOEBPEMEHHOE MPEKPaIEHUE HarpeBa.

3.5 Memoowt no3nanusa 6 ecmecmeo3Hanuu.
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Ha6monenue. DxcriepuMent. MoenupoBaHue.

VYcnoBus npoBefeHNsI HAOMIOAEHNS KaK OCHOBHOI'O METO/Ia MO3HaHUsA. MBICIUTEIbHBIA U peabHbIN SKCIIEPUMEHT.
YHuBepcanbHbIe 3HAHUS YEJIOBEUECTBA HA OCHOBE HabOmoeHs. Pu3nyecKkrue 1 XUMUYECKUE SIBICHUS.
IIpaxmuueckas uacme.

bpoyHoBckoe aBmkeHHME 1OJ MHKpockonoM. OOHapyXeHHe XHUpa B CEMEHax MojacolHeyHuKa. OOHapyXKeHHe
Kpaxmasna B Kaprodene. OOHapykeHHE YIVIEKHCIOIO Ta3a B BbIIbIXaeMOM Bo3ayxe. [loOaBieHue JIMMOHHON

KUCIOTHI B yait. OdopmiieHre paboThI.

HazBanue onsiTa Kax BbIMOIHSIIN Yto Ha6JIIOI[aJII/I

OOpaTuTh BHUMAaHHME Ha MPAKTAYECKUE 3aJaHUs MPOILUILIX 3aHITHH. AKIEHTUPOBATh, YTO METOJ HAONIOJCHUS —
OCHOBHOM METOJ| [IO3HAHMS.

3.6 Booa. Pacmeopwvi. Mopckasa u npecnas eooa. buonozuueckue cuoxocmu: XKpoBb, nuMba, KICTOYHBIA COK.
DKOJIOTUYECKHE TPOOJIEMBbI BOJABL. JIEKTPOMPOBOJHOCTh KaK CBOMCTBO PAaCTBOPOB AJIEKTPOJUTOB (MIpaBuia
0€30MacHOCTH C AIEKTPOIIPUOOpaMu).

IIpakmuueckas uacme.
OnpeneneHue ¢ TOMOIIBI AJIEKTPONPOBOJHOCTH PAaCTBOPOB: B KAKOM XHMHYECKOM CTaKaHE HaXOJUTCS
JTUCTUJUTUPOBaHHAs Boja. JlaHbl TpU pacTBOpa: pacTBOpP MOBAPEHHOW COJIM, PACTBOpP caxapa, MUCTUWILIUPOBAHHAS

Boza. Odopmiienne paboTHI.

HasBanue pactBopa Uro nHabmromaeM (3aropaercst JIamMIovka
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WJIU HET)

Kak pacmno3HaTe: B KakOM CTakaHe — IWCTHJUIMPOBAaHHAs BOJa W PacTBOp caxapa. J(OKHBI NpPEMJIOKUTH JBa
crnoco0a: OpraHoJIENTUYECKUIA U BbIITAPUBAHUE.
[IpoekT «M3roroBiaeHne caMmoIeIbHOT0 Iprbdopa JJIsl UCCIEI0BAHUS AJIEKTPOIIPOBOIHOCTH PACTBOPOBY

3.7 Maccosas 0013 pacmeopeHH020 euyecmea, Uil NPOYEeHMHAA KOHUCHMPAUUA 6euiecnea 6 pacmeope.
B3gemnBanue. PaznoBeckl. HaBecka. MepHas nocyzaa (MepHbIE CTaKaHbl, KOJObI, HUIUHAPHI).
lIpaxmuueckas yacmeo.
[IpuroroBneHue pacTBOPOB MOBAPEHHOM COJY 3aJaHHOW KOHILICHTPALIUH.
[IpuroroBieHne MMITy4YEero HANMUTKA U3 MUILIEBOW COMbI, TUMOHHOW KHCIIOTHI, caxapa U aCKOPOMHOBOU KHUCIIOTHI:
KaXKaasi Trpynma oOmpelessieT KOJMYECTBO BEIeCTB Ha cBoe YycMoTpeHue. CpaBHEHME U OOCYXKIEHHE
MPUTOTOBJIEHHBIX HAMUTKOB C T.3p. BKyca, (pukcanuu HaOmogaembix 3((EeKTOB, pacueTOB WM BBITOJIHEHHS «HA
IJ1a30K», SKCIEPUMEHTAIIHON KYJIBTYPBI.

3.8 Hacvluyennvle u nepecvlujeHHsle pacmeopbl.
Memoouka evipawyueanus kpucmanioe. Monokpucrami. Kpucraumueckue apy3el. UTO Takoe «3aTpaBKay.
JleMOHCTpanys MEePECHIIEHHOI0 PacTBOpa aleTaTa HaTpHsl.
lIpaxmuueckas yacmeo.
[IpuroTroBiaeHUE HACBHIIIEHHBIX M IEPECHIIEHHBIX pacTBOPOB. IIpUroToBiIeHHE BOIHBIX PAaCTBOPOB MEIHOTO
KyIlopoca, XJIOpHJa HaTpus, caxapo3bl JJIs BbIpAIMBAaHUS KPUCTAJUIOB. BeIpamyBaHue KpUCTaUIOB U3 pacTBOpa

KaMEHHOM COJIM U I/IO)IPIpOBaHHOﬁ COJIM: €CTb JIM pa3HHUIIA. Hoquy JJIs1 BbIpalllUBAHUSA KPHUCTAJJIOB KaMCHHAA COJIb
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nydiiie, 4eM noaupoBaHHas. [lonydeHne OKpallleHHbIX KPUCTAUIOB COJIM C MUCIOIb30BAHUEM MUIIEBBIX KPACUTENCH.
BrIpanuBanue KpucTaaioB MEIHOTO Kylopoca U3 BOAHO-CIIUPTOBBIX PACTBOPOB.
4. 3nakoMuMCs ¢ MUPOM HAHOYACTHIL

4.1 Mooenuposanue. Monenu B e€CTeCTBO3HAHUU (TJIO0YC, KapThl, (HU3UIECKUE MOCIIH, OWOJOTHYCCKUE MYIISDKH,
KPUCTANIMYECKHUE PEIIeTKH). Mo aTOMOB U MOJIEKYJI B XUMUHU.

IIpakmuueckas uacmo.
N3roTtosienue Mojienei MoJIeKy U3 MOJIpyYHbIX cpeAcTB. Pabora BooOpaxeHusl.

4.2 Cmpoenue eeujecmea. Pazmepot wacmuy. Hanouacmuuypt.

IIpoexmuas 3a0aua Ne 1. Kak y3HaTh NpUMEpPHbBIE pa3MeEPbl BATAMUHHOTO JIpaxe «YHIEBUT», «PEBUTY», YyIIaKOBKU
KOTOPBIX PACIOJIOKEHBI Y BaC Ha CTOJIaX, HE OTKphIBasi OaHOYEK.

IIpoexmuas 3a0aua Ne 2. Y Bac Ha cTOIax HaAXOASATCS MEPHBIN LUUIUHAP, KOJIOA C BOAOW, BECHl PHIYAXKHOTO THUIIA C
HabopoMm pas3HoBecoB. Ilpemnoxure cnocoObl omNpeneraeHus pa3MEpOB MOJEKYJI BOAbl (IMIPAKTUYECKUA U
TEOPETUUYECKHUI).

Bonpoc: OtHOCHUTCS T MOJIeKYJ1a BOJIbl K HaHouacTuiiaM? [loueMy BUPYChI Ha3bIBAIOT HAHOPOOOTAMM?

4.3 Konnouonwvie cucmemvl: nouea, 2iuHa, NPUpooOHvle 600bl, 6030yX OblM, MUHEPAlbl, XJ1ed, MOJIOKO, MAcno,
Kpoey...Konnouonwsle u ucmunnwle pacmeopsl. Onrnyeckue cBoucTna: «d3p@ext Tunaansy, «IBiIeHUe UCKPSAIIUXCS
cioeBy». KosiouiHble YacTUIlbl U UX pa3Mephl. Dxcnepumenmanvuasn 3aoada Ne I. Ha ctonax: jmazepHas ykaska H
Ja3epHbIN (POHAPUK C KPACHBIM JIy4OM, JBA XMMHUYECKUX CTaKaHa: B OJTHOM 3aBapCHHBIN MAKETUK 4as, B JPYTOM —
yucrtas Boja. IlpomycTtute snyu nazepHoro (oHapuka depe3 cTakaHbl. B Kakom cTakaHe, Mo-BallleMy MHEHHIO,

HaXO0AHUTCA KOJJIOMAHAA cucreMa? Ha uem ocHOBBIBaeTCs Balle Hpe,unonon(eHHe?
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Oxcnepumenmanvhas 3adaya Ne 2. Bam Bbianbl pactBopsl arerata cBuHia Pb(CH;COO),; u womuma kamus Ki,
MITaTUB C TPOOUpKaMHU, COUPTOBas TOpeska, MnpoOupkoaepxkareiab. B mpobupky naneiite 2 mi pactBopa Kl
(BeicoTOM 2 cM) m 3areM mnpmiredte 2 mur pactBopa Pb(CH3COQ), . O6pa3syercs »xentblii ocamok. Harpeiite
MPOOUPKY 0 PACTBOPEHHS OCaJKa. 3aTeM OXJIATUTE MPOOUPKY OKOJIO 2-3 MUH U MOMENIAaeM B COCYJl C XOJIOAHOU
neasHOM Bosoi. Uto HabGmogaeTe? UTo MpoUCXOAUT MPU BCTPSXUBAHUU MPOOUPKU?

WTak, BBl TONHKO YTO OOHAPYKWJIW PA3IMYHe MEXKIy NCTHHHBIMH PACTBOPAMH M KOJUTOMJIHBIMU pacTBOpamu. B
MOCJICTHUX BBl HAOMIOJANIM TposiBJIeHUE onTuyeckux 3 dexToB: «dddext Tunnans» (dkem. 3aa. Nel) u «saBieHue
UCKPSIIIUXCS CI0eB» (IKCI. 3a71.Ne2).

Bompoc: Kak goka3arb, 4T0 MBUIBHBIN pacTBOp sBIIsAeTCA KoyuonaHou cucteMoit? (Ilo paccesnuto cBeta B pacTBope
-koHyC Tungams).

UTO MpOUCXOIUT €CIU B MBUIBHBIM pacTBOp A00aBUTH MoBapeHHYI0 coib? (IIpo3paunblii mpexae pacTBOp Pe3Ko
MYTHEET, 00Pa3yrOTCsl KPYITHBIC XJIOMbs ). 3HAKOMCTBO C SIBJICHUSMHU KOATyJISIIUNA U BHICATTMBAHUS.

IIpoexmuas 3a0aua Ne [.]IBa ydyeHUKa MPUTOTOBWIIM CMECh M3 PACTUTEIIBHOTO Maciia U BOJbI: 100aBUB MOJOBUHY
yalHOW J10XKH Macyia B 200 mu1 BoAbsl. OMH U3 HUX YTBEPKIAET, UTO MOJIYYEHHAsI CMECH SIBJISIETCS] KOJUTOMIHBIM
pacTBOpoM, a apyroi 3to otpuiaet. Kro npas? CBoil 0TBET WLTIOCTPUPYIHTE CHUMKAMU Ha MOOWIILHOM TeledoHe.
(ITpaBer 00a ydeHwka. Bce 3aBHCHT OT OCOOCHHOCTEH MPUTOTOBJICHUS CMECH. ECIM mpocTo pa3meniatb Maciio B
BOJIC, TO KOHyC TuHaansa He HaOmomaeTcs. Ecim ke akTUBHO B30alThIBaTh CMECh B TCUCHHE HEKOTOPOTO BPEMCHH,
TO CMECh MYTHEET W B TaKOM pPACTBOPE XOPOIIO BUJEH KOHYC PACCESIHHOTO CBETa, TO €CTh MOSBISIOTCS

MCJIKOAUCIICPCHBIC YaCTUILBI KAIICJICK Macna).
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BrIBOa: KOJIOMIHBIE PACTBOPHI MOXKHO OOHAPYKHUTh IO ONTHYECKOMY TecTy <«ddgdekt Tunmans», KOTOpHIi
0OHapyKUBAETCS, €CJIM KOJUIOUIHBIE YAaCTUIIbI HE MPEBBIIIAIOT AUANa30H HAHOPA3MEPOB.

4.4 Memoowl u cpedocmea IMRUPUYECKO20 UCCTIE008AHUAL.

Ha mpenpiaymux 3aHATHAX BBl BRIMOTHSIN 3KCIEPUMEHTAIBHBIC W TPOSKTHBIC 3amadun. Kak BBl gymaere, Kakue
METO/Ibl UCCJIEIOBAHUS BBl UCIIOJIH30BAIIH?

1. HabGmronenue. 2. DxcnepumenT. 3. U3mepenue. 4. CpaBHeHUE

BcnomuuTte 3agaHusi, IpOCMOTPUTE CBOU 3allUCHM U MPOKOMMEHTHPYHTE UX C TOYKUA 3PEHMS] MCHOJIB30BAHHBIX
METOJIOB HccieaoBaHus. YeM BbI MOJIB30BAUCH, YTOOBI PEIINTH MOCTABJICHHYIO MIepe] BaMU IPOOIeMy.

llpoexmnas 3adaua Ne 1. Haiigute, yeMy paBHa IUIOTHOCTh aJIOMUHUEBOM (DOJBIM M METHON WU CTaJbHOU
00JIBaHKHM HEMPaBWIBHON (DOPMBI, KOTOPHIE JIEKAT Ha Bamux croiax. et odcyxeHue.

JIOJKHBI PEIIOKUTE TUIaH PEIICHUs 3TOU 3a/1auu, ONPEIeIUTh Kakue He0OXO0AUMbI U3MEPUTENbHbIE MPUOOPHI IS
pELICHUS 3TOW 3aJauHu.

CpaBHUTH HAWJIEHHOE 3HAYEHUE TUIOTHOCTH AJIIOMUHUS, MEAH WX CTAIH CO CIPABOYHOM BEJIHMUYUHOM.

4.5 Kak cmenenv uzmenvyeHnocmu eausaem Ha 00wy niowadv conpukacarujuxca ywacmuy. OObEMHBIE B3pPbIBBI
HA MYKOMOJIbHOM 3aBOJIE, JPEBECHO-CTPY>KEUHOM Tpennpusituu. lloueMy Henb3s HCHOIB30BaTh OCH3WH IS
pO3XKUTa IPOB. BCHOMHUTE «UTO TaKO€ MJIOIIAbY», «EAUHUIIBI U3MEPEHUS TUIOLIAIM.
llpoexmnas 3a0aua Ne 1. Y Bac Ha cTonax HaxoAsTcs JuOO0 KyOuk PyOuka, mubo MalieHbKasl yrakoBKa caxapa-
padunana. HaiiguTe miomanp mesoro Kyonuka u o0Iyo mionia b 9 Majabix KyOMKOB, U3 KOTOPBIX COCTOUT OOJBITION
KyOMK; WJIM LIETION YIMaKOBKU caxapa M OOIIyr0 IJIOIIA b BCEX KYCOUYKOB caxapa B ymakoBke. CpaBHUTE 3HAUEHUS

TJIOIAH TIeJI0N (PUTYPBI M CYMMapHOM mtoniaau ee yactei? Kakyio 3akoHOMEpHOCTh MbI MOKEM HaOIIOaTh?
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4.6 Hanoobvekmol u 00ycnoeieHHOCMb UX YHUKAIbHBIX CEOUCHME PE3KUM YeeaudeHuem Nnaoujaou noeepxXHocmu
yacmuy: HAHOYACTUIIBI, HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPUKH, JICHIPUMEPHI, I[COJIUTHI,
KBAHTOBBIC TOUKHU.
llpoexmnas 3a0aua Ne 2. Yxo nocst umeet niuny 12-13 mwm, a yactuiia maraetuta Fe304 — 20 aM. YBenuubTe ux B
1 mummmapn pa3. C kakuMu OObEKTaMU BbI Tenepb Oynere ux cpaBHuBaTh? Kakue ¢usznueckue BEIMYMHBI
W3MEHSIOTCA MPU U3MEHEHUU JIMHEMHBIX pa3MepoOB?

IIpoexmuas 3aoaua Ne 3. Ckonbko auctoB Oymaru A4 Boiaetr B crakad oobemom 100 mu?

Kaxxnoit rpynme BbI1anbl TUCTHI Oymaru A4 u xumudeckue crakanbl oobemom 100 M. Kaknas rpyrina uieT oTBeT
Ha 3TOT BOIPOC.

[Ipenyiaraem moMoIIb: COMHUTE JIUCTHI B KOMOK. CKOJIbKO KOMKOB OyMaru BOIIUIO B OJIUH CTaKaH?

Haitqure nnomane ornensHOro aucrta A4 M miomaab MOBEPXHOCTH XMMUYECKOro crakaHa. Hailigure cymmapHyro
IJI0IIa/Ib KOMKOB OyMaru, HaXoAsSIIMXCs B cTakaHe?

JlenaroT BBIBOJI: OHA OKAa3aJlaCh 3HAUYNUTEIHLHO OOJIBIIIE TIJIOMIAIU TTOBEPXHOCTH CTaKaHa.

Kakum oOpazoM Mbl yBETWYWIM CYMMapHyIO IUIONIaAb MOBEepXHOCTH Oymaru? (YMeHbIIEHHEM 00bemMa OJHOTO
JIUCTA)

4.7 Hanoob6vekmol u 00ycil061€HHOCIMb UX YHUKAIbHBIX CE0UCME PEe3KUM YyeeiudeHuem niouaou noeepxHocmu
yacmuy: HAHOYACTHUIBI, HAHOIUJIEHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOLIAPUKH, JACHIAPUMEPHI, IICOJIUTHI,
KBAaHTOBBIE TOYKHU.
llpoexmnas 3a0ava Ne 4. Haliqurte momaab CBOeH YyepernHold KOPOOKU M CpABHUTE €€ C IUIONIAbI0 TTOBEPXHOCTH

OOJIBIIMX MOJYIIAPHMI U YEPENHON KopoOkH, eciu S(kopa 6.11.) = 2500 cm? . S(u.x)=4nr?/2, rue r=C/2x.
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OObsicHeHue: OOBIIAs TUIOIIAAb OONBINUX TMOMYIIAPUNA OOBSICHICTCS HATMUYMEM MHOTOYHCICHHBIX CKIIAJOK.
Ixcnepumenmanvuas 3aoaua. Ha cronax HaxoAsTcss — cTajbHas KHOIKA, KEJE3HBIM I'BO3/b, KyCOUEK MEIHOMN
MIPOBOJIOKH, MEIHAs CKpeIKa, TPaHysIbl aTIOMUHUS U IIUHKA, ITAaTHB C IPOOUpPKaMH, coJistHas kucioTta. [lomecture
IpeJIOKEHHBIE Tella Ha THO MPOOUPOK U JT00aBhTE 3aTEM COJIIHYIO KUCIOTY (BBICOTA CTONOA KUAKOCTA MPUMEPHO
1,5¢cm).

Onuirre, 4TO BbI HAOIIOAAETE B KAXKA0U U3 TPOOUPOK.

3HAKOMCTBO C QJICKTPOXUMHNYCCKUM PAOAOM HaHpH}KeHI/If/’I MCTAJIJIIOB.

HasBanue oOnbekra | Ha3zBanue Yro nadmrogaem | JleBee minu
MeTajja, u3 npaBee
KOTOPOTO OTHOCHUTEJIBHO
clienaH OOBEKT H B s1/xum
pany

BriBOoI: ¢ KMCIIOTOM B3aUMOAEUCTBYIOT METALIBL: ..........

C KUCJIOTOM HE B3aMMOJIEUCTBYIOT METAIUIBL: ........
- 3apanue no yueOHuKy M.A. AXMeToBa: 03HaKOMbTECH C TEKCTOM Ha c. 13.
- C KaKuM BBI CTOJIKHYJIMCH TpoTHBOpeuneM? Menpb u cepeOpo B HAHOCOCTOSTHUSIX CTIOCOOHBI B3aMO/ICHCTBOBATH C
KHUCJIOTaMHU. YBEJIMYEHHE IUIOIIAIM MOBEPXHOCTH PEarupyrolux YacTHIl BIMSET HE TOJBKO HAa CKOPOCTb PEAKINH
(0ObEeMHBIE B3pBIBHI), HO M HA XapaKTep XUMHUYECKHX CBOMCTB.

ITpoekTt «B mouckax KOJIOUIHBIX PACTBOPOB»
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5. XuMusi Ha CTpasKe 310POBbSI.

5.1 Hoo. Boszonka itooa. Hoo u3 anmexu.
Ilpaxmuueckas yacmeo.
W3roToBnenrne MOaeI MOJIEKYJIBI Homa. DIeKTpoHHas, Tpaduyeckast popMysna Hoaa
[Ipoekt «OOHapykeHHEe KpaxMalia B MPOIYKTaxX MUTAHUI.

5.2 «Mapzanyosxar. Ilepmanzanam xanus. Maprasel 1 €ro CTEIIEHA OKUCIICHUS
Ilpaxmuueckas uacmeo.
OmnpeneneHrne MacCoOBOM JI0JIM KUCIOPO/ia B MOJIEKYJIe IIepMaHraHaTa Kajusl.
Pacuet oTHOCUTENBHOMN MIJIOTHOCTH KUCIOPO/Ia IO BO3AYXY.
COopka npudopa Jy1si MOTyYeHUs KUCIOPO/ia METOI0M BHITECHEHHUS BO3/IyXa.
DKCIEepUMEHT: cOopka mpudopa sl pa3ioKeHUs TepMaHranara kanus. KauecTBeHHas peakiusi Ha KUCIOPO/I.
[[BeTHBIE peakIuy ¢ IEPMAHTaHATOM KaJus (Hamp., TIepMaHTaHaT Kauus ¥ CyIbGUT HATPHS, JIp.)

5.3 Ilepexuco 600opoda. Ceoiicmea u npumerHeHue nepoxcuoa 6000pooa. CTeneHb OKUCICHUS KUCIOpoaa B MOJICKYJIe

MepoKCHIa BOJOPOA.

Peakiust paznoxenus nepokcuaa Boaoposa. Kak mpoBecTr SKCIIepUMEHT.
Karanuzaropsl. Oxcun mapranna (1V), hepMeHT katanaza — KaTaIu3aTophbl PEaKIIUU Pa3JIOKEHUS.
Ilpaxmuueckas uacmeo.

Oxcun mapranmna (1V): Hanucats GopMysTy BelecTBa U ONMPENCTUTh CTENIEHb OKUCTICHUS.
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Tpu npoOupky, B KaxA0H HAXOAUTCS HECKOJIBKO MJI allTeYHON MEPEKUCH BOI0poaa. Bo BTOpyio u TpeThio MpoOoupKu
MIOMECTUTE COOTBETCTBEHHO okcu Mapraniia (1V) (Ha koHUMKe MITaTesisa) U CBeKEHATepThIN KapTodenb (Ha KOHUUKE

IITIaTeNs ).

Howmep npobupku | Uto nobasBmiu Yro Habmrogaem

Hanucates ypaBHEeHHE peakiuy ¢ 0003HAYEHUSIMU YCIIOBHI €€ MPOTEeKaHUS.
[Tpoucxoaut i peakuusi B nepBoit npodupke? [Ipemyioxurte npubop Ajsi MOTyUYEeHUs] BOJOPOAA MPHU PaA3IOKECHUH
IIEPOKCH/IA BOJIOPOIA.

5.4 Ayemuncanuyunosaa kucioma. Ackopéounosasa kucaoma. KucinotHocth cpeabl. pH — HMHIMKATOpBl CBOMMU
pYKaMH.
IIpaxmuueckas yacmeo.
Onucanve Quznyeckux CBOMCTB. [IpUroToBieHune pacTBOpoB AIETUJICATUIIMIIOBON U aCKOPOMHOBOM KHUCIIOT.

HeiicTBre nuankatopoB ((henondranenHa, JakMyca 1 METUIIOPAHkKA) Ha UX PACTBOPHI.

VHJIMKATOPbI AneTuncanuuioBas AcKopOMHOBasi KHCIIOTa
KHCJIOTA

denondranent

Jlakmyc

METHJIOPAHK
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[IpuroToBieHne oTBapa KpacHOU kKamycTbl. HabOmomeHrne n3aMeHeHus BETa OTBapa B Pa3HBIX pacTBopax (yKCycHas,
JUMOHHAs!, aCKOpOMHOBAas KHUCJOTHI, MIOBAPEHHAsl COJIb, TA3MpPOBAaHHAS BOJA, HAIIATBHIPHBIA CIHPT, MUIIEBas COJA,
pPacTBOp MbUIA U CTUPAIBHOTO MOPOIIIKA).

B3aumoseiicTBue acKOpOMHOBOM KUCIOTHI C Mo10oM. Bompoc: 11st Kakux 1eneil MOKHO MCIOJIb30BaTh ATy PEaKIUio?

(111 oOHApY)KEHUST ACKOPOMHOBOM KUCJIOTHI B MPOAYKTAX MUTAHUS).

1 pearent 2 peareHt Uto HaOmomaeM nOpu HUX
acCKOpOMHOBas non B3aUMO/ICHCTBUU

KHCIIOTa

dusznyeckue dusnyeckue

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

5.5 «3enenka» unu opunnuanmosstii 3enenstii. 1{BetT nmopomkoo0Opa3HOro OpHILUIMAHTOBOTO 3elieHoro. [IpakTudeckoe
3HAYCHUE U TIOJTyICHHE.
llpaxmuueckas yacme.
duznueckre cBOMCTBa OPUILIMAHTOBOTO 3€JIEHOTO
Kak mokazaTh MOMIMHHOCTH OPHILTHAHTOBOTO 3elieHOro. [IpoBemeHne mocaenoBaTEeNbHBIX pPEAKIUid B OJHOHN
MpoOrpKe ¢ OPHIITMAHTOBBIM 3€JICHBIM: BHa4alie B MPOOUPKY J00ABUTHh KOHIICHTPUPOBAHHOUW COJSTHOM KUCJIOTHI, a
3ateM pactBopa 1menoun NaOH. Odopmiienne paboTbl 1O CBOEMY YCMOTPEHHIO. 3aTeM OOCYIUTh: Kak
3a(pUKCUPOBAIH PE3YyIbTAThI SKCIIEPUMEHTA (M3MEHEHUE 1[BETA, BHIMAICHUE OCAIKa).
[TpoekT «MOXHO JT1 UCTIOJIb30BaTh OPUIIMAHTOBBIN 3€JIEHBIM KaK MHIUKATOP KUCIOTHOCTH CPEIIbI»

5.6 «MbLno uydecnoe): X03MCTBEHHOE U TYyaJIETHOE, KUJKOE U TBEPJIOE.
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IIpaxkmuueckas uacmo.
JleiicTBUE TaKMyca Ha pacTBOP MbLIa, paCTBOP CTUPAILHOTO MOPOIIKA
(moKa3aTenbCTBO WLIEJIOYHOTO XapakTepa MOIOLIMX CpeAcTB). M3ydeHuEe 3THUKETOK TBEPAOTrO M KUAKOrO MbLIa
(paznuune B XMMHYECKOM cocTaBe). PacTBopeHre MbLIa B KECTKOW U AUCTUIUIMPOBAHHOM Boae. Dddektr Tunmamns.
[Ipoekt «MpLmoBapeHuE»
6. XuMus MULHA

6.1 Caxap, kpaxman, yennionoza — poocmeeHHUKU 2/110KO3bl.
Yro takoe auader. I MMKkeMU4ecKuil UHAEKC IPOAYKTOB MUTaHUsI. XHUMUYECKUE MOJCIACTUTENN U UX KOBAPCTBO.
IIpakmuueckas uacmo.
Onpenenenre NPOAYKTOB ¢ BBICOKUM INIMKEMHUYECKUM MHAEKCOM (paboTa ¢ Tabaureil).
OrnpenensieM MOJCIACTUTENU: acmapTam, cCOpourT .... (PaboTa ¢ aTUKeTKaMH.
OnbIT: B3aUMOJEHCTBUE TIIIOKO3bI ¢ rupokcuaoM Meau (I1), cBexenpuroToBII€HHBIM.
HccnenoBanue W3MEHEHMS COJEpXkKAHUS TIJIFOKO3bI B KPOBU IIOCIHE cOamaHCUpOBaHHOTO obOena W Tmocle
ynotpebnenus ¢pactdyaa: KUPUEIIKOB,YUIICOB, CIAJAKUX Ia3UPOBAHHBIX HAUTKOB.

6.2 Antomunuir: eenuxuit u yyucacuwvii. Ilouemy He cleayeT IOJB30BAThCSA aTIOMUHHEBOM mocynoi? CorepHHK
kanpuua. Octeonopo3. MeTaiibl KOHCEPBHOW OaHKHU.
IIpakmuueckas paboma.
CBoiicTBa aJIFOMUHUS W 00JIACTH TIPUMEHEHUS aJIOMUHUS Ha OCHOBAHWUU €ro CBOWUCTB (moBTOpeHHE). COCTaBHUTH
Ta0JIMILy, KJIaCTep UITU CXEMY.

[IpoBeneHNEe XUMUUECKHUX PEAKIIUNA, XapaKTepU3yIOMIX aM(pOoTepHbIe CBOWCTBA COSMHEHUN ATFOMUHUS.
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OneiT 1. ANIOMUHUI U COJIIHASI KUCIIOTA.
OmneiT 2. Xnopua alrOMUHUS U THIPOKCU HATPUS
OmnpiT 3. 'mapoKcua aqOMHHMS U COJISTHASL KHCIIOTa

OmnpiT 4. 'napoKkcua amOMUHUS U THAPOKCU HATPUS

Ha3Banwue onbiTa Yro HaOIIOJaEM YpaBHEHHE XUMUYECKOU pEAKIIUU

BeBOm: .............
[Tpoekt «Ee BennuecTBO — KOHCEpBHAsi 0aHKa: SKCIIEPUMEHTAIIBHOE ONPECIIEHUE METAJLIIOBY.
6.3 Ykcycnasa kucnoma. CTONOBBIA YKCYC, YKCYCHAsl 9CCEHIIUSA, JISAsIHAs] YKCYCHAsl KUCIIOTa: B ueM pa3Huia. CBoicTBa

YKCYCHOM KUCIIOTHI U €€ MpuMeHeHne. GU3n0T0TMIECKOE BO3ICMCTBUE KUCIIOTHI.

Ipaxmuueckas paboma.

CocrapyieHre NOHATUITHOM CXEMBI: «UTO S 3HaI0 00 YKCYCHOM KUCIOTe»  (MHOUBUIYAJIbHO, TUOO B TPYIIIE).
PacyeT KOHILIEHTpaLlMK KUCIIOTHI NP €€ pa30aBiIeHUH.

KucnoTtHOCTh paCcTBOPOB MUIIEBOW COJIBI U YKCYCHOM KUCIIOTHI.

lMamenue numeBon coapl YKCYCHOM KACIOTON: IPU3HAKKA XUMHUUYECKON

peakiuu (BbIIEICHHE ra3a, Pe3Koe YBeIUUeHHEe 00beMa peakimoOHHON cMecH). [IoBTOpUTH peakiuio raimeHus CoIbl
C UCIOJIb30BAaHMEM HWHIUKATOpa (Hamp., OTBapa KPacHOKOYAHHOM KamycTel). [[ns dero HeoOXoaumo ObLIO
MIPUMEHEHUE UHIUKaTopa?

OOpaTuTh BHUMaHKE, YTO BBIJICJICHHUE I'a3a YaCTO COMPOBOKIACTCS

yBeJIUYEHHEM 00beMa peakIimoHHoM cMecu. Kakue mepbl peiocTOpoKHOCTH
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HY’KHO COOJIFOJIaTh MTPU MPOBEICHUN TAaKUX PEAKIUN?

6.4 «Conenan nawa cu3nev» (IOBapeHHas COJIb, MOTAlll, I[JIyTamMaTr HaTpUA....... riiayoepoBa Colib, MEIHbIN
KYIopocC...... )
[Inmesas cona, NUThEBask COJA, KAIBIIMHUPOBAHHAS CO/IA, KAYCTUYECKasl COJIa: OJMHAKOBBIEC WJIA pPa3HbIE BELIECTBA.
KauecTBeHHbBIE pEAKIIMU B XUMHUH.
lIpakmuueckas paboma
OnpenenuTh: Kakoe U3 BELECTB (IUIIEBas COJa, KAyCTUYECKas COAA, KAIBLIMHUPOBAHHAS COJIA) SIBJISIOTCS COJSIMU
YTOJIbHOM KUCJIOTHI.
Omnebit 1. [IelicTBHE HHAUKATOPAMHU.

OmnebIT 2. [lelicTBUE HA PACTBOPHI MUIIEBOM U KAYCTHUYECKOM COMIbl YKCYCHOW KUCIOTBI

Ha3Banue onbiTa Yro HaOIIOJaEM BriBog

BeiBOZ: ..........
[IpoBeneHre OMBITOB MOATBEPXKIAET, YTO MHUINEBAS COJA, KAJIbIIMHUPOBAHHAS COJa — 3TO COJIM CIabOW yroibHOU
KHCJIOTBI, & KayCTUYeCKas CoJa — PACTBOPUMOE OCHOBAHHE.
OO6CynuTh, Kak 10Ka3aTh OMBITHBIM ITyTEeM, YTO MUIIEBAsI COJA SBISETCS KUCIION COJIBIO.

6.5 Bpeo numpamos: mugh unu npaeoa. Ilonp3a HUTPATOB: BaKHEUIIIME MUHEpAJIbHbIE YIOOpEHHS KaK MCTOUYHHK
azora. Kpyrosopot azota. [louemy BeHepruHa MyXOJOBKa MOEAAET HACEKOMBIX (TaK OHA BOCIOJIHSET HEIOCTATOK
azoTa B OOJIOTUCTHIX MecTax). HuTpatel B KauecTBE MUIIEBBIX KOHCEpBAHTOB. Kakue mpeBparieHus: mpouCcXoasT C

HUTpaTaMu B OpTraHU3MC YCJIOBCKaA. ABOT M ero CTEIIEHU OKHMCJICHHS.
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IIpaxmuueckas uacme.
OrnpeneneHrne MacCOBOM JI0JIM a30Ta B KAJIMMHOM, HATPUEBOM M aMMOHMIHOM cenuTpe. BriBoa: kKakoe 3 HUX OoJiee
LIEHHOE a30THOE YJI00pEeHHUE.
[Ipoekt «BausiHre a30THBIX YOOPEHMI HA POCT CaXKEHIIEB (HacOII».
/. PaboTa Hag npoekTamMm — S 4
6. Oman evibopa memvl, nNOCMano8KU yeau, 3a0ad UCC1e008aHU .
7. Dman 8vi08udCeHUs 2UNnomesoi.
8. DOman nnanuposanus nymu 00CmudiceHus yeiel UCCie008amenbCKux (NpoeKmHulx) pabom u 6b100pa HeobX00UMOoz20
UHCMPYMEHMAPUS.
9. Oman nposedenus yuebHo2o ucciedo8anus (NPoeKmHoU pabomvl) C HPOMENCYMOUHLIM  KOHMPOIEM 3d XO0O0OM
8bINOIHEHUS U KOPPeKYUell pe3yibmamos.

10.9man ogopmnenus, npedcmasnenus (3awumst) npooyKma npoexmuou pabomol
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