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IosicHuTeNLHAA 3aNIUCKA
Pabouyas nmporpamma 1o BHEYpoUHOU AesiTeapHOCTH «IlepBhie maru B XuMum» JjIs 8-X KJIACCOB COCTaBJIEHA B COOTBETCTBUU
¢ TpeboBanusaMu deeparbHOr0 TOCyAapCTBEHHOT0 00pa30BaTeIbHOTO CTaHapTa o011ero o0pa3oBaHus BTOPOTO MOKOJCHUS:

1. IlpumepHas ocHOBHas 0Opa3oBaTelbHAs MporpaMma OCHOBHOTO 00Iero odopazoBaHus (0o0peHa peueHueM (enepanbHOro
y4eOHO-METOINIECKOT0 00BETMHEHNUS TI0 001IeMy oOpa3oBanuto (poTokosl ot 28 utons 2016 r. Ne 2/16-3) — fgosreestr.ru;
2. Ilucemo Muno6puayku ot 28.10.2015 r. Ne 08-1786 «O pabouux nmporpammax yueOHBIX PEAMETOBY;
3. IIucemo Muno6pnayku ot 12.05.2011 r. Ne 03-2960 «O0 opranuzanuu BHEYpOUHOH ACSITEIBHOCTIY.

JlanHast mporpaMma siBJISIETCSl MPOrpaMMOi 00111e MHTEJUIEKTYaJIbHOM HamnpaBiIeHHOCTH. [IporpaMma mocTpoeHa Ha CleIyonux
MPUHITUTIAX:

- IIpunyun nayunocmu (3HaHUS OCHOBAaHBI HA OOBEKTUBHBIX HAYUHBIX (PaKTax).

- Ilpunyun nocredosamenvrocmu u cucmemamuyrocmu (0O0y4eHHE OT MPOCTOTO K CIOKHOMY, «OT HE3HAHUS K 3HAHUIO, OT
HEYMEHUS K YMEHUIO»).

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

- [Ipunyun ocmviciennocmu (IEPEHOC UMEIOILIUXCS 3HAHUIM B HOBYIO CUTYAIUIO).

- IIpunyun cosnamenvrocmu u akmugrocmu (IPUMEHEHHUE 3HAHUI Ha MPAKTHUKE).

AKTYaJIbHOCTHh NMPOrpaMMbl 00YCJIOBIIEHA TEM, YTO B YYEOHOM IUIaHE MPEAMETY «XUMHUS» OTBEACHO BCEro 2 yaca B
Heneno (8 Ki1acc), 4To JAaeT BO3MOXKHOCTh CPOPMHUPOBAThH y YUalMXCs JUIIbL 0a30BbIe 3HAHUS 1O MpeaMeTy. B Toxke Bpems
BO3pacT &-TO Kjacca SBISETCA BaXHBIM IS TPO(ECCHOHATBLHOTO CaMOOTPEIEICHUS MIKOJIBHUKOB. B03MOXHO, YTO
MIPOCHYBIIUNCSA UHTEPEC K XUMUU MOKET MepepacTu B Oyaylryto mpodeccuro.

AKTYaJIbHOCTD JIAHHOUW MPOTrpaMMBbl COCTOUT B M TOM, YTO OHA HE TOJILKO J1a€T BOCTIMTAHHUKAM MPAKTUYECKUE YMEHUS U
HaBBIKH, (JOPMUPYET HAYAIBHBIN OIBIT TBOPUECKOU JCSITEIIBHOCTH, HO U PAa3BUBAET UHTEPEC 00yUaIOIIEerocs K HKCIIEPUMEHTY,
HAay4YHOMY TMOHUCKY, CIIOCOOCTBYET CaMOOIPEACIICHUIO YYalluXCcs, OCO3HAHHOMY BBIOOpY mpodeccuu. Yuammecs CMOTYT Ha
MPaKTUKE MCIOIb30BaTh CBOU 3HAHUS HA YPOKAX XMMUHU U B OBITY.

Ilenaroruyeckasi 1ejeco00pPa3HOCTh 3aAKJIHOYAETCS B TOM, YTO 0a30BBI KypC MIKOJIBHON MTPOTrpaMMBbl TIpeIycCMaTpUBaET
MPaKTUYECKUE PadOTHI, HO UX SBHO HEJOCTATOYHO, YTOOBI 3aWHTEPECOBATh YYAIIMXCS B CAMOCTOSATEIHLHOM NPHOOPETCHHH
TEOPETHUCCKUX 3HAHWK W TPAKTHYCCKUX YMEHWH, W HaBBIKOB. Jlmst aToro B Kypc «llepBble Imarn B XHMHH» BKIIFOUYCHBI



HauOoJee sIpKUe, HATJIAIHbIE, MHTPUTYIOLIME SKCIIEPUMEHTBI, CIIOCOOHBIE YBIIEUb U 3aUHTEPECOBAThH YUAIIUXCSA MPAKTUYECKOM
HAYKOW XHUMHUEH.

B pamkax HanmoHansHOTO TipoekTa «O0pa3zoBaHue» CO3JaHUE IIEHTPa €CTECTBEHHO-HAYYHOM HanpaBieHHOCTH « Touka pocta»
MO03BOJIMJIO BHEJPUTH B MMPOrpaMmMy IU(POBYIO J1aOOPaTOPHUIO U KAaU€CTBEHHO U3MEHUTH MPOoIecc 00yUeHUS] XUMHH.
KonuyecTBeHHBIE IKCTIEPUMEHTHI TTO3BOJIAT MOJYyYaTh JOCTOBEPHYIO HHMOPMAIUIO O MPOTEKAHUU TE€X UM UHBIX XUMHYECKUX
mpoleccax, O CBOWcTBaX BemecTB. Ha OCHOBE TMOJYyYEHHBIX HKCIEPUMEHTAJIbHBIX JAHHBIX O0y4YaeMble CMOTYT

CaMOCTOATCIIBHO A€JIaTb BbIBOAHBI, 0606H121TI) pPE3YyJIbTAaThl, BBIABJIATH 3dKOHOMCPHOCTH, YTO OJHO3HAYHO 6yI[CT
CII0OCOOCTBOBATH MOBBIIIICHUIO MOTHUBallun 06y‘—ICHI/I$I IMIKOJBbHHUKOB.

Iess nporpammsi:

dopMHUpOBaHUE Yy YUAIIUXCS HAYYHBIX NIPEACTaBICHUN O XUMHUU B TTOBCEIHEBHOM KU3HU YeJIOBEKa 4epe3 MpoOykKaeHue
HMHTEpeca U pa3BUTHE NMPO(HECCUOHANBHBIX CKIIOHHOCTEH K TPEAMETY XUMMUSL.
3amaum:

OoOpa3oBareiibHbIE:

e PaCUIMPUTH KPYTro30p yHalluXcCs O MUPE BEIIECTB;

e HCIIOJIB30BAaTh TEOPETUUECKUE 3HAHUSA 110 XUMHUHU HA MPAKTUKE;

o OOYyYHMTH TEXHUKE 0€30MACHOCTH IIPHU BHITTOJIHEHUN XUMHUECKUX PEaKIIHM;

e chopMupOBaTh HABBIKK BBINOJHEHHUS MPOEKTOB ¢ ucnosibzoBanueM UKT u nudpoBoro o6opyaoBanus;

e BBIIBUTH TBOPYECCKU OJAPEHHBIX 00YUYAIOITUXCS U TIOMOYb UM MIPOSIBUTH CEOSI.
Pa3BuBawimue:

e CIOCOOCTBOBATH PA3BUTHIO TBOPUYECKUX CITOCOOHOCTEH, 00YyJaIOIMIUXCS,

o ¢opmupoBath UKT-KOMIETEHTHOCTH;
BocnuraresbHble:

e BOCIIUTATh CAMOCTOSITEILHOCTD MIPHU BHITIOJIHEHUU PAOOTHI;

e BOCIUTATh YYBCTBO B3aMMOTIOMOIIIH, KOJIJIEKTUBHU3MA, yMEHHE paboTaTh B KOMaH/Ie; BOCIIUTATh YyBCTBO
JINYHON OTBETCTBEHHOCTH.

CBs3b coiep;KaHuA MPOrPAMMbI BHEYPOUYHOM AESITEIbHOCTH ¢ Y4eOHBIMU NMpeAMETAMHU:



Kypc BHeypouHOW [AESATENbHOCTH HAEHHO W COJEPXKATENbHO CBsi3aH C 0a30BBIM KypCOM XHMHHM W TIO3BOJISIET
MOJJICP)KUBATh B3aUMOCBSI3b TEOPUU M MPAKTHKU, (HOPMHUPYET YCTONUYMBYIO MOTPEOHOCTH MPUMEHSTH MOJYyYEHHbIC 3HAHUS U
HAaBBIKU B IIOBCETHEBHOMN KU3HMU.

[Iporpamma mOCTpOo€Ha Ha OCHOBE M€K NpeIMeTHOW WHTerpamuu ¢ QuU3NKON, MaTeMaTUKOW, OHOJOTHEW U JPYyTUMHU
€CTECTBEHHO-HAYYHBIMHU MPEIMETAMMU.
Ocob0enHocTH peaju3aluy NPOrpaMMbI:
Bo3pact o0yuaromuxcs:
[Iporpamma oprieHTUpOBaHA HA BOCIIUTAHHUKOB B Bo3pacte 14-15 net 6e3 cnenuanbHOM MOATOTOBKH.
DopMBbI 3aHATHH:
B o6pa3oBaTenbHOM MPOIECCE UCTIOB3YIOTCS Pa3IMYHbIE (POPMBI IPOBEICHUS 3aHATHS:
« Occenpl;
o JICKLIWH;
e CEMHHApBIL;
e IPAKTHUUYECKOE 3aHSITUE;
e XMMHUYECKHUI IKCIIEPHUMEHT;
o paboTa Ha KOMITBIOTEDPE;
e DKCKYpPCHH;
o BBINOJIHEHUE U 3AIINATA IPOEKTOB.
Pe:xxum mpoBeaenusi: 34 yaca B rog - 1 pa3 B Hememo. Bee 3aHATHS IO BHEYPOUHOU JEATEILHOCTH TPOBOIATCS TOCTE BCEX
YPOKOB OCHOBHOTO PacIlUCaHusl, MPOJIOJIKUATEIBHOCTh COOTBETCTBYET pekomeHaanusim CanlluH, 1. e. 40 munyT.
MecTo npoBeaeHusi: 3aHATHA NPOBOAATCS B yueOHOM KabuHeTe xumun ['6OY COLI Ne 1 r. Hedreropcka.
310poBbe cOeperaromias opraHu3alys 00pa30BaTeIbHOIO IMpoliecca MPEeArnoaraeT UCroiab30BaHue (HopM U METOAOB 00yUYEHUs,
aJIeKBaTHBIX BO3PACTHBIM BO3MOKHOCTSIM IITKOJBHUKA: MPAKTUYECKHUE Pa0OThI, SKCIIEPUMEHTHI U OeceIbl.
Buabl gesiTe/IbHOCTH: TIPEyCMOTpEHBI TeopeTrueckue (204.) u npaktudeckue 3anatus (144.).
IlnaHupyemble pe3yJbTAThI OCBOCHHS 00YYAIIMMHUCS NPOrPpaMMbl (BHeYUE€OHOI1) BHEYPOUYHOII IeATEIbHOCTH
JIMYHOCTHBIE Pe3yJIbTATHI:
e OCO3HABATH CIUHCTBO M IEJIOCTHOCTH OKPYKAIOIIETO MUPA, BO3MOYXHOCTHU €TI0 IMO3HABAEMOCTH U OOBSICHUMOCTH Ha
OCHOBE JOCTHKECHU HAYKH;




e IIOCTCIICHHO BBLICTpauMBATh COOCTBEHHOEC LHCI0CTHOC MHPOBO33PCHHUC: OCO3HABATh 1'[0Tp€6HOCTI> N TOTOBHOCTH K
CaMOO6p330BaHI/IIO, B TOM 4YHUCJIC U B paMKax CaMOCTOSITCJIbHOM ACATCIBbHOCTH BHEC IIKOJIbI,

e OIICHUBATH KU3HCHHBIC CUTYAIH C TOYKH 3pEHUS OE30MacHOTO 00pa3a KU3HHU U COXPAHEHUS 3I0POBbS;
e OIICHMBATH PKOJOTUYECKUI PUCK B3AUMOOTHOILICHUH YeJIOBEKA U MPUPO/IBI.

o (hopMUPOBATH SKOJOTUYECKOE MBIIUJICHUE: YMEHUE OIICHUBATH CBOIO JIESITENIBHOCTh M MOCTYNKHU APYTUX JIIOAEH C
TOYKH 3PEHUSI COXPAHEHHUS OKPYXKAIOIICH Cpeibl - rapaHTa >KU3HH U OJIaronoirydus Jrojei Ha 3emie.
MeTanpeaMeTHbIMU Pe3yJIbTaTaMu H3ydeHUs Kypca «llepBrie maru B XuMum» sSBIIeTCS POPMUPOBAHNE YHUBEPCATBHBIX
yaeOnbIx nevictBuii (Y'Y ]I).
PeryasituBubie YY/I:

¢ CAMOCTOSITEJILHO OOHAPYKUBATh U (OPMYJIHUPOBATh YUECOHYIO MTPOOIIEMY, OIIPEACIISTh 1eb YUeOHOU NeATeIbHOCTH,

e BBIJIBUI'aTh BCPCHUU PCUICHUSA HpO6JIGMLI, 0CO3HaBaTh KOHCYHbBIN pe3yiibTar, BBI6HpaTB N3 IIPCIJIOKCHHBIX U UCKATh
CaMOCTOATCIIBHO CPpEACTBA NOCTHIKCHUSA LICIIN,

e OCYIICCTBIIATH LCIICTIOJAraHuc, BKIIIO4Yasa IIOCTAHOBKY HOBBIX ueneﬁ, Hp€O6pa3OBaHI/I€ HpﬁKTH‘I@CKOﬁ 3aJa4u B
IIO3HABATCJIBHYIO,

e COCTaBJAThH (MHAMBUAYAJIBHO WX B IPYIIIE) IUIAH PEUICHUS IPOOJIEMBIL;
« paboTas 1o MIaHy, CBEPATh CBOM JICUCTBUS C LIEJIBIO U, PU HEOOXOAUMOCTH, UCIIPABIIATH OLIMOKU CAMOCTOSATEINBHO;
e YUHTHIBATH PA3HBIC MHEHUS U CTPEMUTHCS K KOOPAMHALIMY PA3JIMYHBIX TO3ULUN B COTPYIHUYECTBE;

e B JIMAJIOTe C YYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSITEIbHO BEIPA0OTAHHBIE KPUTEPUU OLICHKHU.

ITo3naBaTeabHbie YY/I:

o AHAJIM3UPOBATH, CPABHUBATH, KIACCUDUITUPOBATH U 000011aTh (DAKTHI U SBJICHUS. BBIABISATH IPUUUHBI U CJICICTBUS
MPOCTHIX SIBJICHUM.

¢ OCYLUECTBJSATH CPaBHEHHE, KJIACCU(UKALIMIO, CAMOCTOSITEIbHO BBIOMPAsi OCHOBAHMSI U KPUTEPUH IS YKA3aHHBIX
JIOTUYECKUX ONEPALUI;

¢ CTPOMTH JIOTHUECKOE PACCYKICHUE, BKIIFOYAIOIIEE YCTAHOBICHUE MPUUYUHHO-CIIEICTBEHHBIX CBS3EH.
e €03aBaTh CXEMAaTHUYECKHE MOJICIIU C BBIJICIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
e COCTABJIAITH TE€3UCHI, PA3JIUYHBIC BUbI IUNIAHOB (MPOCTHIX, CIIOKHBIX U T.IL.).
e Mpeodpa3oBLIBATH HHPOPMAIIUIO U3 OJTHOTO BHUJIA B IPYTOM (TAONHITy B TEKCT U TIP.).



e YMETH OIIPCACIIATh BOSMOKHBIC HCTOYHHUKHN H€06X0,Z[I/IMLIX CBG,HeHHfI, IMPOU3BOAUTH ITOUCK I/IH(i)OpMaHI/II/I,
AHAJIM3UPOBATH U OLICHUBATH ee AOCTOBCPHOCTD.

o 0000IaTh MOHATHS - OCYIIECTBIIATH JOTHUYCCKYIO OTICPAIIMIO TIEPEX0/1a OT MOHITHH ¢ MEHBIIIMM 00BEMOM ITOHSATHSIM
¢ 0oJIbIINM 00BEMOM;

e CTPOHUTD JOTHUYCCKHUC PACCYKICHUA, BKIIIOYAOIMUEC YCTAHOBJICHUC ITPUINHHO-CIICACTBCHHBIX CBSI3CH.

o OOBSICHATBH SIBJICHUS, MPOIECCHI, CBA3M M OTHOIICHUS, BBISBISIEMbIC B XOJI€ MCCJICIOBAHUS, OCYIICCTBISATH BBHIOOD
HanOosee 2 (PEeKTUBHBIX CIIOCOOOB PEIICHMS 3a7]a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHH.

KommynukaTuBubie YY1

o yMeTh (hOpPMYJIMPOBATH COOCTBEHHOE MHEHHUE W IMO3HIIHMI0, apTyMEHTUPOBATH €€ U KOOPIAMHUPOBATH €€ C MO3ULUU
NapTHEPOB B COTPYAHUYECTBE MPHU BIPAOOTKE OOIIETro peLICHHUs] B COBMECTHOM JEATEIIbHOCTH;

¢ OTOOpaxaTh B pEUM COJIEP)KaHNUE COBEpLIAEMbIX JIEHCTBUH, KaK B (hOpMe IPOMKOM COLMANU3UPOBAHHON peyH, TaK U
B (hpopmMe BHYTpEHHEN peun;
e YMETh apryMEHTUPOBATH CBOKO TOUKY 3PEHUS;

¢ YMETh OCYUIECTBISATh B3AMMHBIM KOHTPOJIb U OKa3bIBATh B COTPYHUYECTBE HEOOXOAUMYIO B3aUMOIIOMOIIIb;

e yMeTb paboTaTh B IPyIIIE - YCTAHABIMBATH pa00oUre OTHOIICHHUS, 3PPEKTUBHO COTPYJHUYATH U CIIOCOOCTBOBAThH
IIPOAYKTUBHOU KOOTIEPALUH.

IIpeameTHBIMM pe3yJabTaTaMM W3yYEHUS IIPEAMETA ABISIIOTCS CICIYIOIINE YMEHHUS:
e OCO3HAHUWE POJIN BEIIECTB;
e OIPEIENATH POJIb PA3TUYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
o OOBSCHATH POJIb BELIECTB B UX KPYTOBOPOTE;
e PAaCCMOTPEHHUE XMMHUYECKHUX MPOLECCOB;
e HCIIOJIb30BaTh 3HAHMS XUMHH MPU COOJIOJICHNH MTPaBUI UCIOIb30BAHMS OBITOBBIX XMMUUECKUX MPENapaTos;
— pa3auyaTh ONacHble U O€30MaCHbIE BEIIECTBA;
e TMPHUBOAUTH NPUMEPHI XUMHUYECKUX ITPOLIECCOB B MIPUPO/IE;
¢ HAxXOJIUTh YEPTHI, CBUACTEIHCTBYIOIINE 00 OOIIMX MPU3HAKAX XUMUYECKHUX MPOLIECCOB U UX PA3IUYHUSX;
¢ HCIOJB30BaHUE XUMUYECKUX 3HAHUI B OBITY;
o OODBICHATH 3HAYEHUE BEILIECTB B KU3HU U XO3IUCTBE YEJIOBEKA;



o OOBSACHATH MUP C TOYKU 3PEHUS XUMUHU;

o (opmupoBaTh npeacTaBIeHUS 0 OyayIeM TpodeccuoHaTEHOM BEIOODE.

Kpome Toro, 3aHsiTusi npu3BaHbl NPOOYAWUTh Yy YYalIMXCS MHTEpPEC K XHMHUYECKOW HayKe, CTUMYJIMPOBATh JajbHEHIIee
M3y4YCeHHE XUMUU. XUMUYECKUE 3HAHUA, CPOPMUPOBAHHBIC HA 3aHATUAX, MHPOPMAIIMOHHAS KYJIbTypa YJYalluXcs, MOTYT OBITh
MCIIOJIb30BAaHbl UMM JUUISl PACKPBITUS PA3IUYHBIX MPOSBICHUN CBSI3U XUMUU C )KU3HBIO.

®opMbI y4éTa 3HAHUH, YMEHUH IPU peau3auuy NporpaMmabl.

« Omnpoc;

« OOcyxnaeHue;

« CamocrodrenbHas padborta;

o TectupoBanue;

o Ilpe3enTanus u 3ammTa TBOPUECKOM pabOTHI (IIPOEKTHI U JIp.).

B koHI11e y4eOHOro roja 00y4yaromuics JOJIKEH BbIIOJHUTD U 3alUTUTh TPOEKT.

(ITpuiio:xkenue 1. «Onucanue Gopmbl NOABEICHUSI HTOTOB»).



TemaTnueckKui NJIaH NPOrpaMMbl BHEYPOUYHOH TeATEJILHOCTH «MUp XUMHUN))

No [HazBanue Tema 3aHsaTHS Bceero Teonist IIpak- [Mcnosb3zyemoe
n/Ti[pa3aena 4acoB p ThKa |000pyIoBaHuE
Paznen 1. BBoHOE 3aHATHE. 1
Benenue.
1 2
(211.) MecTo XuMUU B €CTECTBO3HAHUU 1
Paznen 2. emectBa. [Ipremsl oOpaleHus ¢ BelecTBaMHu. 1
DKCIIEPUMEHT
AJILHBIC [paBuna Oe3omacHOM  pabOThl TPU  MPOBEACHUU 1
OCHOBBI kcriepuMeHTa. TexHuka 1a0opaTOpHBIX padoT.
XAMHUH. (84.)
[arpeBaTeIbHbIE TPUOOPHI.
YucTtele BemecTBa, 0c000 YHUCTHIC BEIISCTBA. 1 JlaTunk
> [Tpumecu. Cmecu. 8 PJIEKTPONPOBOIHO
CTH, LIU(PPOBOK
MUKPOCKOT
fleTo/1bI MO3HAHMS B €CTECTBO3HAHUH. 1
Bopna. PactBopsl. Mopckas u pecHast BoAa. 1 JlaTunk
buonornueckue xuaIKOCTH TeMIepaTypbl
[UIATUHOBBIN
MaccoBast 10Jis1 paCTBOPEHHOI'O BEIIECTBA, HJIN 1 1 JlaTunk
MPOIIEHTHAs KOHIEHTPAIKs BEUIECTBA B pACTBOPE ONTUYECKON




IIJJOTHOCTH

[aCBIIICHHBIE U MIEPECHIILICHHBIE PACTBOPHI. [{ndpposoit
MUKPOCKOTI
Paznexn 3. MonenvupoBaHue
3HAKOMUMCS C
MHPOM Crpoenue BeniectBa. Pazmepsl yactu. HaHoyacTuibl
HaHOYACTUII
(84.)
KosmmonaHbie CUCTEMBL: TIOYBA, TJIMHA, IPUPOJIHBIE
BOJIbI, BO3JTyX JIbIM, MUHEPAJIbl, XJIe0, MOJIOKO, MacJio,
KpOBb. .. KoJIsIoniHbIE U HICTUHHBIE PACTBOPHI
MeTobI ¥ CpeiCTBA IMITUPUUYECKOTO UCCIIEAOBAHUS
Kax cTenenp n3MeNbuYeHHOCTH BIMSIET Ha OOIIYIO
[JI011[A]1b COMPUKACAIOIINXCS YaCTHI]
HaHooOBbeKThl U 00YCIIOBJICHHOCTh HMX YHUKAJIbHBIX
CBOWCTB PE3KHUM YBEIMYEHUEM IUIOIIAIA TOBEPXHOCTH
YaCTHIIL
Paznern 4. 1710)1. Bo3sronka riona. 17102[ W3 allTeKU
XuMus Ha
CTpaxe «MapranuoBka». [lepmanranar kanus AIIXP
3710POBBSI.
(64.)
[Iepexuch Bogopoaa. CBOMCTBA U IPUMEHEHHE [Ipubop as
MEePOKCHUIa BOJIOpOAa [MOTyYCHHUS

BOJIOpOIA




AHCTI/IJICQ,JII/ILII/IJIOBaSI KHCJIOTA. ACKOp6I/IHOBa$I
KH1CJIOTa

«3eJICHKaY WU 6pPIJ'IJ'IPI&HTOBLII>i 3€JICHBIN

«MBLIO YyZeCHOE» Jlatunk pH
Paznen 5. Caxap, KpaxMaJl, IeJUTI0J103a — POJACTBEHHUKHU
XYM OUIIHA [[JTFOKO3BI
(51.) AJIFOMUHUI: BETUKHUI U Y>KaCHBIN
'YKCyCHast KUCIIOTa Jlatunk pH,
5 NaTYnK
PJIEKTPOIPOBOIHO
CTH
«ConeHnas Halla )KU3Hb»
Bpen HuTpatoB: MuQ Win npasaa JlaTunk
PJIEKTPOIPOBOIHO
CTH
Paznen 6. 6. Oman evliOOpa memvl, NOCMAHOBKU Uelu, 3a0ay
Pabora Hazg Ucc1e008anusl.
[IPOEKTaAMH.
(54.) 7. Dman 8vb108UdNCEHUSL 2UNOMESDL.
11

8. Oman naanuposaHus nymu OOCMUNCEHUS Yyenell

uccnedo8amenbCckux — (Mpoekmuvix)  pabom
8b100pa HE0OX00UMO20 UHCMPYMEHMAaPUsL.

2]




9. Dman nposedeHuss  y4eOHO020  UCCILEO0BAHUSL
(npoexmuou  pabomvl) €  NPOMEI’CYMOUHBIM
KOHMPONeM 3 X000M 8bINOJIHCHUSL U KOppeKyuell 1
pe3yIbmamos.

10. Oman oghopmnenus, npeocmasneHus (3auwjumot)
NPOOYKMa NpoeKmHou pabomul 1

NTOI'O: 34 18 16

Cozep:xxanmne Kypca
I/IHCprKTa)K 10 TEXHUKE 0€30I1aCHOCTH IMPOBOJAUTCA HAa KAXKIOM 3aHATHHA IICPC IIPOBCACHUEM SKCIICPUMCHTA.

1. BBenenue

1. Beoonoe 3anamue. 3HaKOMCTBO y4alllUXCS C HOBBIM Y4E€OHBIM KYpCOM BO BHEYPOUHOM JI€SITEIHLHOCTH.
2. Mecmo xumuu ¢ ecmecmeo3Hanuu. 3apoKICHUE XUMUU KaK HaAyKu. CBSI3b XUMUU C TPAKTUYECKON KU3HBIO YETIOBEKA.

llpaxmuueckas uacme.
Co3znanue 1mo3HaBaTelIbHBIX KPOCCBOPAOB U JPYTHMX UHTEPAKTUBHBIX yrpaxkHeHui Ha LearningAps.org mim MyTest.

2. JKcnepuMeHTAJIbHbIE OCHOBBI XUMHH
1. Bewecmea. IIpuemul oopawienusn c eeuiecmeamu.

N3yuenune mnpaBuil TEXHUKHA OE€30MACHOCTH, NPEIyNpEeKJAIOMMX W 3ampellariux 3HakoB. IlepBas mnomouis.
[IpoTuBONOXKApHBIE CPEACTBA 3ALIUTHI.

3HaKOMCTBO C BEIIECTBAMH, BCTPEUYAIOIIMMHUCS B OBITY: MOJHAs HACTOWMKA, MeAb, aJlOMHHHM, COJb, MUILEBAs COAa,
JUMOHHAsl KHUCJIOTa, YKCYCHas KHUCJIOTa, BOJAA, MEIHbIM Kynopoc. OTinuue BelecTB MO (PU3UYECKUM CBONCTBAM:
arperaTHO€ COCTOsIHUE, I[BET, 3amax, BKyC, pacCTBOPUMOCTbh. [IpaBuia XpaHeHus BeliecTB B jJabopaTopuu. TOKCUYHOCTh



BELIECTB JJI KUBBIX OPraHU3MOB ONpPENENSAETCS WX XUMHUYECKHUMHM CBOMCTBAMM, HX CIIOCOOHOCTHIO BCTYINaTh B
XUMHYecKue peakuuu. [IposiBIEHUS TOKCHYHBIX BEIIECTB y YEJIOBEKA: XMMHUYECKUU OXOT, Pa3Ipa)KCHHUE CIIU3UCTBHIX
000JI04YeK, KaTap [bIXaTeNbHBIX IyTeH, aUIepruyecKue peakldu, OCTphle JepPMaTUThI, KaHIIEPOTEHHOE JEUCTBHE,
MOpa)KEHUsI OPraHoOB, BO3MOXKHOCTH JIeTalbHBIX HCcXOA0B. IIpaBuna otOopa BemiecTB (TBep/ble, MOPOIIKOOOpPA3HBIE,
KUJKWE, BOJAHBIE PACTBOPHI, 0c000€ BHUMaHKE — pab0Ta TOJIBKO C MaJIbIMU 00bEMaMH BEIIECTB).

Tecm Ha ocHOBe 3a7anuii U3 oTKpeITOoro 6anka GUIIU (pazaen «MeToapl TO3ZHAHUS)

2. Ilpasuna 6e3onacnoit pabomul npu nposedenuu Ikcnepumenma. Texnuxka nrabopamopnvlx pavom.

3HaKOMCTBO C JIaDOpaTOpHBIM OOOPYJAOBAHHMEM: CTEKJISHHAs NOCyAa (XMMHUYECKHE CTaKaHbl, KOJObI, BOPOHKH,
JeNIUTeNbHbIE BOPOHKH, MEpHas IMOCYyJa), BECHl, LITATUBBI U1 MPOOUPOK M NpUOOpPOB, HArpeBaTelIbHBIA HPUOOP-
cupToBKa, dhapdopoBas nocyna (BeImapuBaTeIbHbIC YaAIIKU, TUTTIH, CTYIIKH, IITIATEIN) U JP.

be3onacHas paboTa co cTeksioM, MPoOKaMu (I€MOHCTpalUsl PE3KU CTEKIISIHHBIX TPYOOK, UX HArpeBaHMs JJIsl U3MEHEHUs
(dopmbl).

Ipaxmuueckas uacme.

CO6opka npubopa it momyyeHus ra3oB. [IpoBepka Ha TepMETHYHOCTD. 3aKpeIUICHHE ero Ha mTaTtuBe. Pucynok mpudopa
MIpU TOMOIIIM TpadapeTa.

3. HazcpesamenvHnoie npuooput.

CnuproBka. ['azoBas ropenka. [Inutka. Boasnas 6ans. Haznauenue HarpeBaTesbHbIX PUOOPOB.

N3yyeHue CnupTOBKHU: COCTaBHBIE YACTH U UX (DYHKIIHS.

["oprouee TOMIMBO AJIsi CIUPTOBOK: 3TUIIOBBIN ciupT. OCOOEHHOCTH peakluy rOpeHus: BblaeleHre Temia u ceeta. Cyxoe
roproyee

[IpaBuna HarpeBaHusi MPOOUPOK C BOJHBIMU PACTBOPAMH (TPEIBAPUTEIBHBIA NPOrPEB BCE MOBEPXHOCTH, 00s3aTEIIbHbBIN
HAaKJIOH IPOOUPKHU, OTBEPCTHE TTPOOUPKHU «OT Ce0s», 3aKPEIUICHHE JIep KaTelis MPOOUPKH).

Hcnonws3oBanue TUTIIEHN ITPU IPOKAIMBAHUU BellecTB. HazHaueHune onepanuu npoKaIMBaHUS.

IIpaxmuuecxas yacmeo.

N3yuenune mnamenn. PUCYHOK rutameHu.



COopka mnpubopa s BblIapUBaHUA COJMM (KOJBIO HA IUTAaTUB, BbIIApUBATENIbHAS YalllKka, BOJHBIA PaCTBOP
COJIM, CIUPTOBKA). PucyHOK npubopa mpu nomoiu tpadapera.

4. Qucmuwie eeuiecmaea, 0cobo0 uucmeole eeuiecmea. Hpumecu. Cmecu. CriocoOBI OYHCTKH BCIICCTB OT HpHMCCGI?I n

pasnenenus cmecerd. OunbTpoBanue. [leperonka. Kpucrammszamus. Pasaenenre ¢ mOMOIIBIO MarHuTa, JIEIUTEILHOU
BOPOHKH

IIpakmuueckas uacme.

1 BapuaHT: cMeCh PEYHOTO MECKa U caxapa.

2 BapuaHT: CMECh PEYHOr'0 NIECKA U TOBAPEHHOM COJIU.

CocTraBuUTh cXeMy MOCIIEIOBATEILHOCTH OMepaluii (pacTBopenue, GuibTpoBaHue, BeinapruBanue). CpaBHUTh U OOCYIUTH
pe3ynbTaThl ABYX BapuaHToB. OOpaTWTh BHHMMaHHME HAa CMECh caxapa M Imecka (y HEKOTOPBIX Yallkh MMOKPBUIUCH

KOpPUYHEBOM Maccoi), Ha Ba)KHOCTb YCJIOBMHM NPOBEACHUS HKCIEPUMEHTa, B JAHHOM CJlydae Ha CBOEBPEMEHHOE
IIPEKpaIEHUE HarpeBa.

5. Memoowl no3nanus 6 ecmecmeo3Hanuu.

Hab6nronenue. Jxcniepument. MojaenupoBaHue.

VYcnoBus mpoBesieHUsS HAOMIOJEHUS KaK OCHOBHOTO METOJIa MO3HAHUs. MBICIUTENBHBIN W peaibHbId SKCIICPUMEHT.
YHuBepcaabHbIE 3HAHUS YEJIOBEUYECTBA Ha OCHOBE HaOMo1eHUsI. DUBHMYECKUE U XUMUUECKUE SIBICHUS.

llpaxmuueckas uacme.

BpoyHnoBckoe aBmKeHHe o MUKpockornoM. OOHapyKeHHE Kupa B CeMeHax MojcoiHeuHnKka. OOHapyKeHHe Kpaxmasa B
kaptodene. OOHapyKeHHE YIJIEKMCIOrO Tra3a B BbIIbIXaeMOM Bo3ayxe. JloOamieHue JHMMOHHOW KHCJIOTHI B 4ail.
Odopmiienne pabOTHI.

Ha3Banwue onbiTa Kak BeImoOJIHSIIN Yrto Habmroganmu

OO6paTuTh BHUMaHKUE Ha MIPAKTHUECKUE 3aJJaHUs MPOILIbIX 3aHATUM. AKIICHTUPOBATh, YTO METO HAOIIOACHUS — OCHOBHOM
METO/I II03HAHMUS.



6.

7.

8.

Booa. Pacmeopwvli. Mopckas u npecnasa eooa. buonozuueckue cuokocmu: KpoBb, nTuMda, KIETOYHBIA COK.
DKoJIOTUYECKHE MPOOIEMBbI BOABL. DJIEKTPOIPOBOIHOCTH KaK CBOMCTBO PacTBOPOB 3JEKTPOJIUTOB (MpaBuiia 0€30MacHOCTH
C DJIEKTPOIPUOOPAMH).

IIpaxmuueckas wacmo.
OmnpeneneHre ¢ TIOMOIIBIO  DIIEKTPOIPOBOJHOCTH  PACTBOPOB: B KAKOM XUMHUYECKOM CTaKaHE HAaXOIUTCS
IMCTUILTUPOBAHHAS BOJA. JlaHBI TpW pacTBOpa: pacTBOp MOBAapEHHOW COJIM, PACTBOP caxapa, AUCTHILIMPOBAHHAS BOJA.
Odopmienne paboTHI.

HasBanue pactBopa Urto Habiogaem (3aropaeTcst JJaMInoyka Uiu HeT)

Kak pacno3nars: B KakOM CTakaHe — JUCTWJUTUPOBAHHAS BOJAa M PacTBOp caxapa. [I0JDKHBI MpeasioKuTh JIBa Criocoda:
OPTaHOJICITUYCCKHI U BBITIAPUBAHUE.
[Ipoekt «M3roToBneHne caMoJeTbHOTO MTPUOOPA IS HCCIIEAOBAHMUS JIEKTPOIIPOBOJHOCTH PACTBOPOBY

Maccosasn 0onsn PACMEOPEHHO020 seuiecmea, Uik npoueHmmuaAa KOHUeHmpauyusa seuiecmea 6 pacmeope.

B3BemmuBanue. PasnoBeckl. HaBecka. MepHast mocyia (MepHbIE€ CTaKaHbl, KOJIObI, HIUIHHIIPHI).

IIpakmuueckas uacmo.

[IpuroroBieHue pacTBOPOB MOBAPEHHOM COJY 3aJaHHOW KOHILICHTPALIUH.

[TpuroToBneHne MMUIMyYEeT0 HATUTKA U3 MUIIEBON COMABI, JUMOHHOM KHUCIOTHI, caxapa U aCKOPOMHOBOM KHCIOTHI: KaXKaast
rpymma onpeaesseT KOJIUNYECTBO BEIIECTB Ha CBoe yeMoTpeHne. CpaBHEHHE U 00CYKIeHHE TPUTOTOBICHHBIX HAITUTKOB C
T.3p. BKyca, (Qukcauuu HaOmoaaeMbix 3((EKTOB, pacyeToB WM BBINOJHEHUS «HA TIJa30K», SKCIEPUMEHTAIBbHON
KYJbTYPBHI.

HaCblu(eHHble U nepecoluieHHble pacmeopaol.

Memoouka evipaniueanusa kpucmanios. Monokpucrami. Kpucramiueckue npy3sl. UTo Takoe «3aTpaBKay.
JleMoHCTpalus NepeChIIEHHOr0 pacTBOpa aleraTa HaTpHusl.
IIpakmuueckas uacme.



HpI/IFOTOBJIeHI/Ie HAaCbIICHHBIX W IMCPCCBINICHHBIX pPaCTBOPOB. HpPII‘OTOBJIeHI/Ie BOAHBIX PACTBOPOB MCIHOI'O KYIIOpOCa,
XJIOpHUAaa HATpUA, CaXapO3bl I BbIpalllMBaHUSA KPHUCTAJLJIIOB. BLIpaHlI/IBaHI/Ie KpUCTAJJIOB U3 paCTBOpa KaMEHHOHM COJIM U
HOHHpOBaHHOﬁ COJIn: CCThb JIM pasHHUIA. Hoquy I BbIpalllUBAHUS KPHUCTAJUIOB KaMCHHaAs COJIb Jydlc, YEM

HOJUPOBAHHAA. HonyquHe OKPAaICHHBIX KPHUCTAJIOB COJIX C HCIIOJB30BAHUCM ITHIICBBIX KpElCPITCJIGI?I. BI)IpaHlI/IBaHI/IC
KpuUCTAJIJIOB MCIHOT'O KYIIOPOCa U3 BOAHO-CIIMPTOBLIX PACTBOPOB.

3. 3HAKOMHMCH C MHPOM HAHOYACTHUIL

1. Mooenuposanue. Monienu B ectecTBO3HaHUU (T700yC, KapThl, (QU3MYECKHE MOJEIN, OUOJIOTHYECKUE MYIISKH,
KpUCTAJUIMYECKUE peleTKkn). Moienu aTOMOB U MOJIEKYJI B XUMUMU.

IIpakmuueckas uacmo.
N3rotoBiienre Moienei MoJIeKyJl U3 NOAPYYHBIX cpeAcTB. PaboTa BooOpakeHUsI.

2. Cmpoenue eeujecmed. Pasmepbl uacmuu. Hauouacmuubt.

lIpoexmuas 3aoaua Ne [. Kaxk y3HaTh IOpUMEpHbBIE pa3Mepbl BUTAMHUHHOTO Apaxke «YHAEBUT», «PeBUT», ymaKOBKHU
KOTOPBIX PacCIOJIOAKEHBI Y BaC Ha CTOJIaX, HE OTKPbIBasi OaHOYEK.

lIpoexmuas 3a0aua Ne 2. Y Bac Ha cTojlax HaXOJATCS MEPHBIM IWIMHJIpP, KOJOa ¢ BOJOM, BEChl PHIYAKHOTO THIIA C
HabopoMm pazHoBecoB. [Ipennoxxure criocoObl OnpeIesieHHs pa3MepPOB MOJIEKYJT BObI (MMPAKTUYECKUI U TEOPETUUECKUIA).
Bonpoc: OTHOCHUTCA U MOJIEKyJ1a BO/Ibl K HaHo4acTuiiam? [loueMy BUpyChl Ha3bIBalOT HAHOPOOOTAMU?

3. Konnouonsie cucmemovi: nouea, 2nuHa, npupooHvle 600bl, 6030yX ObIM, MUHEPATbl, X1ed, MOJI0KO, Macio,
Kpoes...Konnouonsle u ucmunnvlie pacmeopwt. Onruueckue cBoicTBa: «dpdext TuHmans», «sIBIEHUE HCKPSAIIUXCS
cinoeBy». KoimoumaHbele 4yacTHIBI U WX pa3Mepbl. Dkcnepumenmanvhas 3adaya Ne 1. Ha cromax: nmasepHas yka3ka H
Ja3epHbIN (hOHAPHUK ¢ KPACHBIM Jy4OM, JIBAa XUMHUYECKHUX CTaKaHa: B OJTHOM 3aBapEHHBIA MAKETHUK Yasi, B IPYTOM — YUCTas

Boja. IIpomycture nyd nazepHoro QoHapuka yepe3 cTakaHbl. B KakoMm cTakaHe, MO-BallleMy MHEHUIO, HaXOJUTCS
KoJutoniHast cuctema? Ha yem oCHOBBIBaeTCs Balle MPEANOJIOKEHNE?



Oxcnepumenmanvhas 3adaya Ne 2. Bam BeigaHbl pactBopsl anerata cBunia Pb(CH3;COQO), u noauna kanus KI, mratus
¢ nmpoOUpKamu, COIUPTOBAs ropeika, npodbupkoaepxkarens. B nmpobupky nHanelte 2 mi pactBopa Kl (BeicoToit 2 cM) u
3ateM npuieiite 2 mi pactBopa Pb(CH3COQ),. Ob6pasyercs kenthlid ocajok. Harpeiite mpoOUpKY 0 pacTBOPEHHS
ocajika. 3aTeM OXJaJuTe MPOOUPKY OKOJIO 2-3 MHUH M TTOMEIIAEM B COCY]I C XOJIOIHOM jJeasiHon Boioi. Uto Habmomaere?
YTO MpOUCXOAUT MPU BCTPSIXUBAHUU TPOOUPKHU?

Wtak, Bbl TONBKO 4YTO OOHAPYKHWIIA Pa3IU4YUe MEXIYy HCTUHHBIMU PacTBOpaMHM M KOJUJIOMJHBIMU pacTBopamu. B
MOCIEAHUX Bbl HAOMIOAANM TPOSBICHHE OonNTHUYECKHX 3PdekToB: «dPdext Tunnmams» (3kxcm. 3aa. Nel) m «sBreHue
UCKpSAIIMXCS cI0eB» (3KcI. 3a71.Ne2).

Bompoc: Kak noka3arb, 4TO MBUIBHBINA PacTBOp sIBIsiETCS KoJutouaHou cuctemoi? (Ilo paccesHuro cBera B pacTBOpe -
KoHyc TuHmansg).

UTO MpOoUCXOAUT €CIIU B MBUIBHBIN PacTBOP A00AaBUTh MOBApeHHYIO coJib? (IIpo3paunblii npexkae pacTBOP pe3KO MYTHEET,
00pa3yroTcs KPYITHBIE XJIOThST). 3HAKOMCTBO C SIBIICHUSIMH KOATYJISIITUN M BBICAJTUBAHMSI.

lIpoexmnas 3a0aua Ne 1.]IBa yueHUKa NPUTOTOBUIIN CMECh U3 PACTUTEIBLHOTO Macjia U BOJbI: J0OABUB MOJOBUHY YaHOU
noxku macia B 200 mut Bojsl. OJIMH W3 HUX YTBEPXKJAET, YTO MOJyYEHHAs] CMECh SIBIISIETCS KOJIJIOMJIHBIM PAacTBOPOM, a
npyroit ato otpunaer. Kro mpa? CBod OTBET WUIIOCTpUpPYHTE CHMMKamMu Ha moOuisHOM Tenedone. (IIpaBel o6a
yuyeHuka. Bce 3aBUCHUT OT OCOOEHHOCTEH MPUTOTOBJICHUS cMecH. Eciu mpocTo pa3memniaTh Macio B BOJAE, TO KOHYC
Tunnans ve Habmonaercs. Eciu ke akTHBHO B30aJIThIBaTh CMECh B T€UEHUE HEKOTOPOTO BPEMEHH, TO CMECh MYTHEET U B
TaKOM PacTBOPE XOPOIIO BUJEH KOHYC PACCESTHHOTO CBETA, TO €CTh MOSBISIOTCS MEIKOAMCIEPCHBIE YACTHUIIbI Kareliek
Macia).

BrIBOI: KOJUTOMAHBIE PACTBOPHI MOXHO OOHAPYXHTh II0 ONTHYECKOMY TecTy <«Addekr TuHmams», KOTOPHIHA
O0OHaAPYKUBAETCS, €CIHM KOJUTOUAHBIE YaCTUIIBI HE TPEBHIIIAIOT JUANa30H HAHOPA3MEPOB.

4. Memoowvl u cpeocmea IMRUPUYUECKO20 UCCIE008AHUA.

Ha npenpiaynmx 3aHsaTUAX Bbl BBINOJHAIM 3KCIEPUMEHTAIBHBIE U IPOEKTHBIE 3aauu. Kak Bl Jymaere, KaKue METO/bI
MCCJIEIOBAHMSI BBl HCIIOJIB30BAJIH?

1. Habmonenue. 2. Dxcnepument. 3. M3mepenue. 4. CpaBHeHUE

BcnomuuTe 3amanusi, MPOCMOTPUTE CBOM 3alUCU U MPOKOMMEHTHUPYWTE MX C TOYKH 3PEHUSI MCIOJIb30BAHHBIX METO/IOB
uccienoBanus. Yem BbI MOJIb30BAIUCH, YTOOBI PEIIUTH MOCTABIEHHYIO NIEPE]l BAMU MPOOIIEMY.



llpoexmnas 3a0aua Ne I. Halinurte, yeMy paBHa IJIOTHOCTh aJIOMUHHUEBOW (DOJIBIM W MEIHOM WJIM CTaJIbHOW OOJBaHKHU
HenpaBUIbLHOU (POPMBI, KOTOpPBIE JIEKAT Ha BalluX cTojax. et o0cyxaeHue.

JIOJKHBI TIPEAJIOKUTD IJIaH PEUICHUs 3TOW 3aJlayd, ONpPENeNUTh KaKhue HEOOXOAMMBbI U3MEpPUTEIbHBbIE MPUOOPHI IS
pelIeHUs 3TOU 3a1a4H.

CpaBHUTH HAWIEHHOE 3HAYEHNE IIOTHOCTH ATFOMHUHUS, MEJIA UJIU CTaJd CO CIPABOYHOU BEJTMYHHOM.

5. Kax cmenenv uszmenvuennHocmu eausem Ha 00wyl niouwiadsv conpukacaruwjuxca yacmuy. OObeMHbIE B3pbIBbI Ha
MYKOMOJIBHOM 3aBOJI€, APEBECHO-CTPYKEUHOM MNpeanpusaTuu. [loueMy Henb3s UCHOIb30BaTh OCH3UH I PO3KHUIA
IpOB. BCIIOMHUTB «4YTO TaKOE ILUIONIA/AbY, «EAUHULIBI U3MEPEHUS ILIOIAAN.

IIpoexmuas 3a0aua Ne 1.Y Bac Ha CTOJIax HaXoJATcs TnO0 KyOuk PyOuka, mnbo ManeHbKkas yrakoBKka caxapa-paduHajia.
Haiiaure miomaae nenoro Kyouka v o0IIyro miomans 9 Manbix KyOMKOB, U3 KOTOPBIX COCTOUT OOJBIION KyOMK; WU
LIEJION YNaKOBKM caxapa M OOIIyro IUIOLa/ib BCEX KYCOUKOB caxapa B ymakoBke. CpaBHUTE 3HAU€HUS IUIOLIAIU LIEJION
(Gurypsl 1 cyMMapHoO# Iomaau ee yacrein? Kakyro 3aKkoHOMEPHOCTb Mbl MOKEM HAOMIOAATH?

6. Hanooodovexkmol u 06yCJ103Jl€HHO(me UX YHUKAIbHblX ceoicme PE3KUM yeeluieHuem nnomadu noeepxnocmu wacmuuy.
HaHO4YaCTHUIIbI, HAHOIIJICHKHW, HAHOBOJIOKHA, HaHOTPY6KI/I, HaHOHIAPpUKH, JCHAPUMCEPHI, HCOJIUThI, KBAHTOBBIC TOYKH.

Ilpoexmnas 3a0aua Ne 2. Yxo nocs umeer niauHy 12-13 Mm, a gactuna maraeruta Fe304 — 20 M. YBenuubTe BX B 1
Mumuap pa3. C kakuMu o0beKTaMu Bbl TeTiepb OyeTe ux cpaBHUBaTh? Kakue pusnueckue BEIMUUHBI U3MEHSIOTCS TPU
W3MEHEHUH JINHENHBIX Pa3MEpPOB?

lIpoexmnas 3a0aua Ne 3. Cxonbko nuctoB Oymaru A4 BoiineT B ctakad oobemom 100 mu?

Kaxxnoit rpynmne BblgaHbl JUCTbl OyMarn A4 u xumudeckue crakanbl o0bemom 100 mn. Kaxnas rpymmna umer oTBeT Ha
3TOT BOMPOC.

[Ipennaraem moMoIb: COMHUTE JUCTHI B KOMOK. CKOJIbKO KOMKOB OyMaru BOIILIO B OJMH CTaKaH?

Haiinure mmomaaes otaensHoro naucta A4 W Imioniajb MOBEPXHOCTH XUMHUYECKOro cTakaHa. Haiiaure cymmapHyro
TJIOMIAh KOMKOB OyMaru, HaxXoIAIIuXCsl B CTaKaHe?

JlenaroT BBIBOJI: OHA OKa3ajlach 3HAYMTEILHO OOJIBIIE TIIOIIAN IIOBEPXHOCTH CTaKaHa.

Kakxum 006pa3oM MbI yBETUYHIN CYMMAapHYIO TUIOMAL TOBEpXHOCTH Oymaru? (Y MeHbIIIEHHEM 00bheMa OJTHOTO JINCTA)



7. Hanooovexkmot u 06yCJ103JleHHOCmb UxX YyHUKA/1bHblX ceoicme Pe3Kum yeeiuuenuem nﬂomaOu noeepxnocmu uyacmuy.

HaHO4YaCTHUIlbI, HAHOIIJICHKHW, HAHOBOJIOKHA, HaHOTp}I6KI/I, HaHOHIAPpHUKH, ACHAPUMCEPSLI, HCOJNThI, KBAHTOBBIC TOYKH.

llpoexmnas 3adaua Ne 4. Haiinute mioimiaab CBOEH YepenmHON KOPOOKHM M CPAaBHUTE €€ C IUIOMIAJIbI0 MOBEPXHOCTH
GOJIBIINX MOYIIAPHIL M YeperHO Kopobku, ecin S(kopa 6.11.) = 2500 cm” . S(u.x)=4nr’/2, roe =C/2.

OOpbscHeHue: 060bIIas IOl OOJIBIINX MOTYIIApUN OOBSICHIETCS HATMYUEM MHOTOUHCICHHBIX CKIIAIOK.
Oxcnepumenmanvras 3adava. Ha cTomax HaXOASTCs CTalbHAas KHOIKA, )KEJIE3HBIM TBO3/1b, KyCOUE€K MEIHON MPOBOJIOKH,
MeIHAasl CKpEemnKa, TPaHyJibl aJlOMUHUS U IIUHKA, [ITAaTUB C MPOOUpPKaMu, colisiHas KucioTa. [lomecture mpeasiokeHHbIe
TeJa Ha THO POOUPOK U T0OABHTE 3aTEM COJITHYIO KUCIIOTY (BBICOTA CTOJI0A JKUIKOCTH TTPUMEPHO 1,5¢Mm).

Onuirre, 4TO Bbl HAOIIOAAETE B KAXKA0U U3 TPOOUPOK.

3HAKOMCTBO C JIEKTPOXUMHUYECKUM PsIIOM HaNPsHKEHUI METAJIIOB.

HazBanne oO0bekTa Haspanme meramia, u3 | Uto HaOmromaeM JleBee wiu mipaBee
KOTOPOTO clenaH oTHOcHUTeNnbHO Hy B
00BEKT AJ1/XUM PATLY

BriBOA: ¢ KUCTOTOM B3aUMOAECHCTBYIOT METAJUIBL: ..........

C KUCJIOTOM HE B3aMMOJIEUCTBYIOT METAIUIBL: ........
- 3aganue no yueOHuky M.A. AXMeToBa: 03HAaKOMBTECH C TEKCTOM Ha c. 13.
- C KakuM BBl CTOJIKHYJHUCH MpoTuBOpeuneM? Menp u cepeOpo B HAaHOCOCTOSIHUSIX CIIOCOOHBI B3aMMOJIEHCTBOBATH C
KUCJIOTaMHU. YBEIWYEHUE IUIOMAAN MOBEPXHOCTH PEArupyrolNX YacTUIl BIUSET HE TOJIBKO HAa CKOPOCTh PEAKIHUU
(0OBEeMHBIE B3PBIBBI), HO U HA XapaKTep XUMUYECKUX CBOMCTB.
[IpoekT «B mouckax KOJIOUIHBIX PACTBOPOB)

4. XUMHS HA CTPaxe 310POBbS.

1.

Hoo. Bozeonka nnooa. Hoo uz anmexu.

IIpaxmuueckas yacme.
N3roroBiieHre Moiesid MOJIEKYJIbI Ho/la. DIIeKTpoHHas1, Tpadudeckas ¢popmyia Hoaa
[Ipoekt «OOHapykeHHEe KpaxMalia B MPOIYKTaxX MUTAHUI.



2.

«Mapzanyoeka». Ilepmanzanam kanusa. Maprasenu v €ro CTEEHU OKUCIECHUS

Ipaxmuueckas wacmeo.

Omnpenenenre MacCOBOM 10JIM KHCIIOPO/ia B MOJIEKYJIE IEpMaHraHaTa KaJus.

PacyeT 0THOCUTENBbHOI MIIOTHOCTH KUCIOPOAA MO BO3AYXY.

COopka pubopa 115t MOTyYeHUs KUCIOPO/1a METOJ0OM BBITECHEHHUS BO3IyXa.

DKcrepuMeHT: cOopka Mpubdopa Ui pa3iaoxKeHHUs epMaHranara kaius. KauecTBeHHas peakius Ha KHCIOPO/I.
[[BeTHBIE peakIuy ¢ IEPMAHTaHATOM KaJus (Hamp., TepMaHTaHaT Kaius ¥ CyIbGUT HATPHS, JIp.)

Ilepexucov 6o0opooa. Ceoiicmea u npumenenue nepokcuoa 6000pooa. CTENEHb OKUCICHHS KHCJIOPOJa B MOJIEKYJIE
MEepOKCHUAa BOJIOPOA.

Peakrust pa3inoxkeHus mepokcuaa Bogoposa. Kak mpoBecTr SKCIIEpUMEHT.

Karanuzaropsl. Oxcun Mapranua (IV), depMeHT kaTanaza — KaTaIu3aToOPhl PEAKIUU PA3JIOKEHUS.

lIpakmuueckas uacme.

Oxkcup mapranna (IV): Hanucats GpopmMysy BEIIeCcTBa U ONPEAETUTh CTEIEHb OKUCICHUS.

Tpu npoOupku, B KaXkJAOW HAXOJUTCA HECKOJBKO MJI alTEYHOW MEpPEeKUcH Bojopojaa. Bo BTOpylo M TpeThio MpoOHpKH
MIOMECTUTE COOTBETCTBEHHO okcuj MapraHia (IV) (Ha KoHUWKe IIMarTesnisi) U CBEKEHATEPThIM KapTodenb (Ha KOHUYUKE
HITIATENs).

Homep npobupku Uto nobaBuiu Uto Habmomaem

Hanucate ypaBHeHUE peakuu ¢ 0003HaYEHUSIMU YCIIOBUN €€ MTPOTEKaHUsl.
[Ipoucxoautr nu peakuuss B nepBod npodupke? llpennoxkure nmpubop s MOJYy4YEHUsS BOAOPOAA MPH Pa3IOKEHHUU
IEPOKCHUAA BOLOPOAA.

4. Auemuncanuyunosasn kucioma. Ackopounosasn kucioma. KuciotHocts cpenbl. pH — HHAMKATOPBI CBOMMHU PYKaMHU.

IIpaxmuueckas uacme.
Onucanue ¢Qusnyeckux cBOMCTB. IIpuroToBineHue pacTBOPOB alETWICAIULINIOBOM M aCKOPOMHOBOM KHUCIIOT.
HeiicTBue nuaukatopos (penondranenHa, 1TakMyca 1 METUIIOPAHkKa) Ha KX PACTBOPHI.



WHINKATOPbI AlleTUICaTMIINIIOBAs KUCJIOTA ACKOpOMHOBAsI KUCIIOTA
®denondranenH
Jlakmyc
METHIIOPAHIK
[IpuroToBieHne oTBapa KpacHOW KamycThl. HaOmroneHue mM3MEHEHHs I[BETa OTBapa B Pa3HBIX pacTBopax (yKCycHas,
JUMOHHAs, aCKOPOMHOBAs KHMCJIOTHI, TIOBAPEHHAS COJIb, Ta3MPOBAaHHAS BOJA, HANIATHIPHBIA CIHUPT, MMHIIEBAs CO/Ia, PACTBOP
MbLIA U CTUPAIBHOTO MOPOIIKA).
B3aumopeiicTBue ackopOMHOBOM KHUCIIOTHI € HoaoM. Bompoc: ais Kakux 1eneil MoKHO MCIOJIb30BaTh 3Ty peakuuio? (s
OoOHapy>KeHUsI ACKOPOMHOBOM KUCIIOTHI B MPOJYKTaX MUTAHMS).

1 peareHT ackopOUHOBas 2 peareHt Uto HabmogaeM Ipu UX B3aUMOCHCTBUM
KHCJIOTa non
dusnyeckue cBOICTBA; dusnueckue CBOMCTBA;

5. «3eneHKka» unu OpunuaHmosslii 3enensvlili. 1[BeT TOpOImKOo0oOpa3HOTO OpPWILTMAHTOBOTO 3elieHoro. [IpakThyeckoe
3HAYCHHUE U MOJTyUCHHE.

lIpaxmuueckas yacmeo.

®dusnveckre CBOMCTBa OPUIIMAHTOBOTO 3€JIEHOTO

Kak mokazaTh mMomIMHHOCTH OpUIIIMAHTOBOIO 3eieHoro. [IpoBeaeHne mocinenoBaTeIbHBIX PEaKIMil B OJTHOW MTPOOHPKE C
OpUJUTMAHTOBBIM 3€JICHBIM: BHauaje B MPOOUPKY M0O0ABUTH KOHIICHTPUPOBAHHOM COJITHOW KUCIOTHI, a 3aT€M PacTBOpa
menourn NaOH. Odopmiienne paboThl MO CBOEMY YCMOTPEHHIO. 3aTeM OOCyIUTh: Kak 3aUKCHPOBAIN PE3yJIbTAThI
SKCIIEpUMEHTa (M3MEHEHHE IIBETA, BBIMAICHUE OCA/IKA).

[TpoekT «MOXHO JT1 UCTI0JIb30BaTh OPUIIMAHTOBBIN 3€JIEHBIM KaK MHIUKATOP KUCIOTHOCTH CPEIbI»

6. «Mbino uydecnoey: X039MCTBEHHOE U TyaJIETHOE, )KUJIKOE U TBEPOE.

IIpaxmuueckas uacmo.
JleficTBUE TaKMyca Ha pacTBOP MbLJIa, pACTBOP CTUPAILHOTO MOPOIIKA



(I[OK&?)&TCHI)CTBO IICJIOYHOr0o XapakTrepa MOOIHUX Cpe,ZICTB). I/ISYHCHI/IC 9TUKCTOK TBEPAOTO U )KUAKOI'O MbLiIa (paSJII/I‘II/IC B

XUMHUYECKOM cocTaBe). PacTBopeHue Mblila B ®KECTKON U AUCTHWILIMPOBAHHOM Bojie. Dddext Tunmans.
[Ipoekt «MpLmoBapeHuE»

5. XUMMUSA MUIIHA
1. Caxap, Kpaxmain, yeanra03a — pOOCMEEHHUKU 21IOKO3bl.

Yro Takoe I[I/Ia6€T. I'mukemudeckuit HHACKC IIPOAYKTOB ITUTAHUAI. XHUMHYECKHE MMOACIIaCTUTCIIN U UX KOBAPCTBO.
Hpakmuqecmzﬂ yacmeo.

Onpenenenre NPOIyKTOB C BEICOKUM TNIMKEMUYECKUM MHAEKCOM (paboTa ¢ TabauIeil).
OrnpenensieM MOJCIACTUTENHU: acmapTam, cCOpourT .... (PaboTa ¢ aTUKeTKaMH.
OnbIT: B3aUMOJEHCTBUE TIIFOKO3bI € rTuApokcuaoM Meau (1), cBeKenpuroToBIEHHBIM.

HccnegoBanne M3MEHEHUsI COAEPKAHMS TIIFOKO3bl B KPOBH TOCHE  COAJIaHCHPOBAHHOTO 00eAa W MOcie yHoTpeOIeHHs
dactdyna: KUPUEUIKOB,YUIICOB, CJIAJIKUX Ta3UPOBAHHBIX HAITUTKOB.

2. Aniomunuii: eenukuil u yycacHoli. [loueMy He CleIyeT MOJb30BATHCA ATOMUHHEBOW TMOCyAon? CONEpHUK KabLHs.
Octeonopo3. MeTaibl KOHCEPBHOW OaHKH.

IIpaxmuueckas paboma.

CBoiicTBa aJIFOMUHUS U 00J1aCTH IPUMEHEHUS AJIFOMUHUSI HA OCHOBAHUM €ro CBONCTB (moBTOopeHue). COCTaBUThH TaOIUILY,
KJIaCTEp WU CXEMY.

[IpoBeneHNe XUMUUECKHUX PEAKIIUNA, XapaKTepU3yIOIINX aM(pOTepHbIE CBOWCTBA COSMHEHUN ATFOMUHUS.
OnbiT 1. AFOMUHMI U COJIIHAs! KUCJIOTA.
OmnbiT 2. Xiopuj altOMUHUS U THAPOKCHU HATPHS
OmnbiT 3. 'uapokcu antOMUHUS U COJSTHAs KUCTIOTa
OnbiT 4. I'napokcui antOMUHUS U TUAPOKCU]] HATPUS
Ha3zBanue onsiTa Urto Habmogaem YpaBHEHUE XUMUYECKOW peakIuu
BuiBOg: ........... ..




HpOGKT «Ee BennuecTBO — KOHCEpBHAaA OaHKa: OKCIICPUMCEHTAJILHOC OIMPCACICHNUEC MCTAIIIOBY.

3. Ykcycnaa kucnoma. CTONoBbIM YKCyC, YKCyCHAasi dCCEHLHMA, JieAsHAash yKCycHasi KHUCIIOTa: B 4yeM pasHuua. CBoiicTBa

4.

YKCYCHOﬁ KHCJIOTBI U €C IIPUMCHCHUC. DOU3HNOIOTUYECKOE BO3ﬂ€ﬁCTBHC KHCJIOTHI.

lIpaxmuueckas paboma.

CocrapieHue MOHATUMHON CXEMBI: «UTO S 3HaI0 00 YKCYCHOM KHCIOTe»  (MHAWBHUAYAJIbHO, TUOO B TpyIIe).

Pacder koHIIEHTpallMU KUCTIOTHI IIPH €€ pa30aBJICHUH.

KucnoTHOCTh pacTBOPOB MUIIIEBOM COJIBI U YKCYCHOM KHUCIIOTHI.

[Namenre nuieBor CoAbl YKCYCHOM KACJIOTOM: MPU3HAKU XUMUYECKOU

peakiuu (BbIICICHUE ra3a, pe3koe yBelIudYeHue oO0beMa peakIMOHHOM cMmecHu). IIoBTOpHUTH peakIivio ramieHus COAbI C
UCIIOJIb30BaHUEM HWHAWKATOpa (Hamp., OTBapa KPAaCHOKOYAHHOW KarycThl). s yero HeoOXoauMo OBUIO NMPUMEHEHHE
WHJHUKaTopa?

OOpaTuTh BHUMaHUE, YTO BBIJICJICHHUE Ta3a YACTO COMPOBOKIACTCS
yBeJIMUEHUEM 00beMa peakIIMOHHON cMecu. Kakue Mepbl Ipe1oCTOPOKHOCTH

HY’KHO COOJIIOJIaTh MTPU NPOBEICHUN TaKUX PEAKIUN?

«Conenasn nawia xcu3npy (IOBaApEHHAS COJb, MOTALI, [IyTaMaT HATPHSAL. ...... riiayoepoBa coJib, MEJIHBII KyMopoc....... )

[Iumesast coma, MUThEBAsl cOJa, KaJbIIMHUPOBAHHAS COJAA, KAYyCTUYECKasl COAa: OJUHAKOBBIE WJIM Pa3HbIE BEIIECTBA.
KauecTBeHHbBIEC pEaKIIUU B XUMUH.
IIpakmuueckas paboma

OnpenenuTh: Kakoe W3 BewlecTB (MUILEBas COJAA, KayCTHYecKas COJla, KaJbLIMHUPOBAaHHAsA COJa) SIBJISIOTCS COJSIMU
YIOJIbHOM KUCITOTHI.

Omnpbit 1. [IelicTBHE MHAUKATOPAMU.

Onpit 2. JleiicTBUE Ha pacTBOPBI MUIIEBON M KAYCTUYECKOM COJbI YKCYCHOM KHUCIOTHI
HazBanwue onbiTa Yrto HabmrogaeM BriBog
BriBOg: ..........




HpOBCI[GHI/IC OIIBITOB MMOATBCPKAACT, UYTO IMUIICBAA COAA, KAJIbIIMHUPOBAHHAA COJda — 9TO COJIM ciaaboi YFOHBHOﬁ KHCJIOTHI,
a KayCTHUYCCKaA Coda — paCTBOPHUMOC OCHOBAHHC.

O6CYI[I/ITI>, KaK TOKa3aThb OIIBITHBIM IIYTCM, YTO IMHIICBAA COMa ABJISICTCA KHCJION COJIBIO.

5. Bpeo numpamoe: mugh unu npaeda. Ilonp3za HUTPATOB: BaKHEHIIME MUHEPAJbHBIE YAOOpEHUS KaK MCTOYHHUK a30Ta.
Kpyrosopor a3ora. IloueMy BeHepuHa MyXOJOBKa IMOEAAET HACEKOMBIX (TaK OHA BOCIOJIHAET HEJOCTATOK a30Ta B
00J0TUCTBIX MecTax). HuTpaTel B KauecTBe MUIIEBBIX KOHCEPBAHTOB. Kakue mpeBpalieHus MpoOUCXOAAT ¢ HUTpaTaMH B
OpraHMU3Me YeIoBeKa. A30T U €r0 CTEIIEHU OKHCIICHUS.

HpCZKWIMI{eCKd}Z yacmeo.

OrnpeneneHre MacCOBOM JOJIM a30Ta B KaJWWHOW, HATPUEBOM M aMMOHHMIHOHN cenuTpe. BeIBoa: kKakoe u3 HUX Oojiee
IIEHHOE a30THOE yA00peHHe.

[IpoexT «BnusiHuE a30THBIX YI0OPEHUI HA POCT CaXEHIIEB (HAcOTH.
6. Pa0ora Hax mpoekTtaMu — S 4

1. Oman 8v160pa memvl, NOCMAHOBKU Yeau, 3a0ad UCCIe008aAHUS .
2. Dman 6vl08UIICEHUs 2UNOME3D.

3. Dman naanupogauusi nymu OOCMUNCEHUs yYeell UCCIe008ameNbCKux (Npoekmuvix) pabom u 6vlOopa HeoOX00UMO020
UHCMPYMEHMAPUS.

4. Dman nposeodenus: y4eOH020 UCCIe008anus (NPOeKMHOU pabomovl) ¢ NPOMENCYMOUHbIM KOHMPOJIEM 3d X00OM BbINOJHEHUSL
U Koppexyueti pe3yibmamos.

5. Dman ogopmnenus, npedcmasienus (3auumsot) NPOOYKma npoeKmHol pabomol
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