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IosicHUTELHAA 3aINCKA

PaGouast mporpamma 1o BHEYpOUYHOU AesTeNbHOCTH «IlepBbie marun B XUMUM»
JUIsi 8-X KJIACCOB COCTaBJieHA B COOTBETCTBUM C TpeboBaHusMU DenepaibHOro
rOCyJIapCTBEHHOTO 00pa30BaTENIbHOrO CTaHAapTa OOIIEro 00pa3oBaHHS BTOPOTO
MOKOJICHUSA:

AKTYaJlbHOCTh NPOrpaMMmbl OO0YyCIIOBJIEHA TE€M, YTO B Yy4e€OHOM IIJlaHE
npeaMmery «XWMHs» OTBEIEHO Bcero 2 daca B Hemenmoo (8 kiacc), 4to maer
BO3MOXHOCTh C(OOPMHUPOBATH Y yHaIIUXCA JIMIIL 0a30Bble 3HAHUS 110 mpeameTy. B
TOKE BpeMsi BO3pacT 8-To Kiacca SBJISETCS BaXKHBIM IS TPO(ECCHOHATHLHOTO
CaMOONPEACIICHUS IIKOJIBHUKOB. BO03MOKHO, YTO NPOCHYBIIHMMCS HHTEpPEC K
XUMHH MOXKET Tepepactu B Oyaymyro npodeccuto.

AKTYaJIbHOCTH JIaHHOM IPOrpaMMbl COCTOMT B M TOM, YTO OHAa HE TOJIBKO
Jae€T BOCIUTAHHUKAM MPAKTUYECKUE YMEHUS U HABBIKU, (DOPMUPYET HAYaIbHBIN
OTBIT TBOPUYECKOH JEATENbHOCTH, HO U pPAa3BUBAET HMHTEpPEC OOydaromerocs K
AKCIIEPUMEHTY, HAYYHOMY IMOMCKY, CIIOCOOCTBYET CaMOONPECICHUIO yJalluxcs,
OCO3HAaHHOMY BBIOOpY Mpodeccuu. Yyaiuecs CMOTYT Ha IIPAaKTHKE HUCIIOJIb30BATh
CBOM 3HAHUS Ha YPOKAX XUMUU U B OBITY.

Ilenaroruyeckasi 1ejeco00pPa3HOCTb 3aAKJIKYAETCS B TOM, YTO 0a30BbIif
KypC IIKOJIbHOW MpOrpamMMbl MpeaycMaTpUBAET MpPAKTUYECKUE paboOThl, HO UX
SABHO HEIOCTAaTOYHO, YTOOBI 3aWHTEPECOBATh YYALIUXCA B CaMOCTOATEIBLHOM
MPUOOPETEHUN TEOPETUUECKUX 3HAHUN M MPAKTUUYECKUX YMEHHM U HaBBIKOB. [yis
sToro B Kypc «llepBbie 1maru B XuMumn» BKJIFOUEHBI HauOoJee sipKue, HaTJIsAIHbIC,
MHTPUTYIOLME HKCIIEPUMEHTHI, CIIOCOOHBIE YBJIEUb M 3aMHTEPECOBATh yYalllUXCs
MIPAaKTUYECKOM HAYKOW XHUMUEH. B paMkax HallMOHAJIBbHOTO MPOEKTA
«O0pa3oBaHue» CO3/JaHuE LIEHTPa €CTECTBEHHO-HAYYHOU HamnpaBiieHHOCTH «Touka
pocTa» TO3BOJMJIO BHEAPUTH B Tporpammy UudpoByro mnabopaTopuio u
KayeCTBEHHO U3MEHUTH MPOIeCC 00YUECHUS XUMUH.

KonuyecTBeHHbIE  SKCHEPUMEHTHI  MO3BOJAT  MOJYy4yaTh JIOCTOBEPHYIO

I/IH(l)OpMaI_II/IIO O MPOTCKAHWHU TCX WJIM MHBIX XUMHUYCCKHUX IMPOHECCax, O CBOMCTBAxX



BemecTB. Ha OCHOBE MOMYyYEHHBIX JKCIEPUMEHTAJIBHBIX JTaHHBIX O00ydaeMble
CMOTYT CaMOCTOSITEIbHO JeJaTh BBIBOJBI, 000OIIATh pPE3yJbTaThl, BBISBIATH
3aKOHOMEPHOCTH, 4YTO OJHO3HA4YHO OYyJIeT CHOCOOCTBOBAaTh IMOBBIIICHUIO
MOTHUBAIUUA 00YYICHUS IIIKOJIBHUKOB.

Iess nporpammsi:

@opMHUpOBaHUE Yy YyYalIUXCS HAYYHBIX MPEACTABICHUM O XUMHUHU B
MOBCEAHEBHOM >KM3HM 4YeJlOBEeKa 4Yepe3 MNpoOYyKJIEeHHWE HWHTEepeca U pPa3BUTHE
PO eCCHOHATTBHBIX CKIIOHHOCTEH K TPEIMETY XUMHS.

3anayu:

Oobpa3oBaTeiibHbIE:

® PaCIIUPUTH KPYro30p YUaAIIUXCS O MUPE BEIIECTB;

® ICIOJIb30BAaTh TEOPETUUECKUE 3HAHUS IO XMMHH Ha MPAKTHUKE;

e O0Oy4YdTh TEXHHKE O€30MAaCHOCTH TPU BBHINOJIHEHUU XUMHYECKUX

pEeaKnii;

e chopMUpOBaTh HABBIKK BBIMOJHEHUS MPOEKTOB ¢ ucmnoiab3oBaHueM NKT

U 11 (ppoBOro 00OPyI0BAHMS;
® BBISIBUTH  TBOPYECKU OJAPEHHBIX OOyYaromMUXcsd M MOMOYbh UM
MPOSIBUTH CEOSI.
Pa3BuBarwmmue:
e Croco0OCTBOBATH PA3BUTHIO TBOPUECKHUX CIIOCOOHOCTEH 00yUaromuXxcs;
e (dopmuposars UKT-komMmieTeHTOCTH;
BocnurareiabHbie:
® BOCIIUTATh CAMOCTOSTEILHOCTh MPU BHITIOJIHEHUH PaOOTHI,
® BOCHUTAaTh YYBCTBO B3aMMOIIOMOIIM, KOJUIEKTUBU3MA, YMEHHE
paboTaTh B KOMaH/€; BOCHUTAaTb  YYBCTBO  JIMYHOM
OTBETCTBEHHOCTH.
Cesa3b copep:KaHusl POrpaMMbl BHEYPOUHOIi J1eSITeJIbHOCTH €
YueOHBIMU NpeAMeTaMM:

Kypc BHEYypoUHOI1 1eSITENHLHOCTH UASHHO U COJIEPKATENIbHO CBsI3aH C 0a30BbIM



KypCOM XHMHH W TIO3BOJISIET TMOMJEPKHBATh B3aWMOCBSI3 TEOPUH W TPAKTHKH,
bopMHpYET YCTOWYUBYIO TOTPEOHOCTHh IPUMEHSTH MOTYYCHHBIC 3HAHUSI U HABBIKH B
MOBCEHEBHOM KU3HHU.
[IporpaMMa mOCTpO€Ha Ha OCHOBE MeEKIPeIMETHOH WHTerpauum c (GU3NKOH,
MaTEeMaTHUKOU, OMOJIOTHEH U JPYTUMHU €CTECTBEHHO-HAYYHBIMH TIPEAMETaMHU.
OcobennocTu peasu3anumn
NporpamMmbI:
Bo3pacr o0yuaromuxcs:
[Iporpamma opreHTHpOBaHA HAa BOCIIMTAHHUKOB B Bo3pacte 14-15 net 6e3
CHeIUaIbHON MOJATOTOBKH.
DopMBbI 3aHATHH:

B oOpazoBarenbHOM Mpoliecce UCTIOIB3YIOTCS pa3IuyHble (POPMBI IPOBEACHUS

3aHSTUS:
° Oecenbl;
) JIEKIINH;
) CEMHUHApBI,

® TIPAKTHUYCCKOC 3aHATUC,

® XUMHWYECKUH

DKCIICPUMEHT;
e paboTa HAa KOMITBIOTEPE;
® DKCKYpCHUU;

® BLIIMOJHCHHUC M 3alIrTa ITPOCKTOB.

Ilnanupyembie  pe3VabTAThI OCBOCHHUS  O00YYAIOIIMMHUCH  MPOrpPaMMbl
(BHeYUeOHOi1) BHEYPOUYHOM /IEATEILHOCTH

JINYHOCTHBIE pe3yJIbTAThI:

- 0CO3HaBaTb CAWMHCTBO M HCJIOCTHOCTb OKPYKAIOUICTO MHUPA, BO3MOKHOCTU €TO

IMO3HABAEMOCTH U O0OBSICHUMOCTH Ha OCHOBE I[OCTI/I)KCHI/Iﬁ HAYKH,



- IOCTENEHHO BBICTPaWBaTh COOCTBEHHOE 1I€JIOCTHOE MHPOBO33PEHHE: OCO3HABAThH

NOTPEOHOCT, M TOTOBHOCTh K CaMOOOpa3oBaHHIO, B TOM YHCIE M B paMKax

CaMOCTOSITENIbHOM JIESITEIbHOCTU BHE LIKOJIBL;

- OIICHUBATh )KM3HEHHBIE CUTYallUU C TOYKHU 3peHus 0e30macHoro odpasza *HU3HU U

COXPAHEHUS 3/I0POBbS;

- OLIEHUBATh HKOJIOTUYECKUNA PUCK B3aMMOOTHOIICHHUI YeI0BeKa U MPUPOIbI.

- popMUpOBaTh  HKOJIOTMYECKOE  MBIIUICHUE: YMEHHE  OIEHUBATh  CBOIO

ACSTENIbHOCTh W TIOCTYNKH JPYTHUX JIOACH € TOYKK 3pEHHS COXpaHCHHS

OKpY>KaIOIlEel CpeJibl - TapaHTa XKU3HU U 01aromnoiaydus Jitoel Ha 3eme.

MertanpeamMeTHbIMH pe3yibTaTaMu U3ydeHHs Kypca «llepBble maru B XUMHUN

ABJISIETCS] (POPMUPOBAHUE YHUBEPCAIBbHBIX YueOHbIX aectBuil (Y'Y /).

PeryasituBubie YY/I:

- CaMOCTOATENLHO OOHapyXUBaTb W (QOPMYNIHpPOBaTH Yy4yeOHYIO MpoOiieMy,

OTIPE/EIIATH 1IeJIb YUEOHOM 1eATEIbHOCTH;

- BBIBUTaTh BEPCUHU pEIIECHUS MpOOJIEMbl, OCO3HABATh KOHEUYHBIA pE3yNbTar,

BBIOMpATh U3 MPEATOKEHHBIX U HMCKATh CAMOCTOSITEIFHO CPEACTBA JOCTHKCHHS

LEeTu;

- OCYILECTBJIATH  LI€JIeNoJlaraHue, BKJIIOYash IOCTAHOBKY HOBBIX  IIEJIEH,

npeoOpa3oBaHre IPAKTUUECKOH 3a7aui B TO3HABATENIbHYIO;

- COCTaBJIATh (MHAMBUAYAJIBHO WX B TPYIIIE) TUIAH PELICHUS TPOOIIEMBI;

- paboTas Mo IUIaHy, CBEpATh CBOM JECUCTBHS C LIEJIbIO M, IPU HEOOXOJIUMOCTH,

HCIPABIIATH OLUMOKU CAMOCTOSITEIBHO;

- YYHUTBHIBAThH Pa3HbIe MHEHUS U CTPEMHUTHCSA K KOOPAMHALMN PA3IMYHbIX MO3UIIUN

B COTPYJIHUYECTBE;

- B JHMAJIOT€ C YYUTEJIEM COBEPILIEHCTBOBATh CaMOCTOSITEIBHO BBhIpAOOTaHHbBIE
KPUTEPUU OLIEHKH.

ITo3naBaTeabHbie YY/I:

- aHAJIM3MPOBaTh, CPAaBHHUBATh, KIACCH(PUIIMPOBATH M 0000maTh (aKTel |

siBJICHUS. BBISABIIATH IMPUYHHBI U CJICACTBHSA ITPOCTBIX SIBJICHUM.



- OCYWIeCTBJISITh CpaBHEHHE, KIACCU(PUKALMIO, CaMOCTOSTENIbHO BbIOMpas

OCHOBAHMS Y KPUTEPUH JUISl YKA3aHHBIX JJOTUYECKHUX OIEPALINi;

- CTPOMTB JIOTMYECKOE PACCYKIEHHUE, BKIIOYAIOLIEE YCTAHOBJIEHUE NPUYUHHO-

CJIEICTBCHHBIX CBS3EH.

-C031aBaTb  CXEMAaTUYECKME  MOJAECIM C  BBIJACICHUEM  CYLIECTBEHHBIX
XapaKTEPUCTHK OOBEKTA.

- COCTABJISATH TE3UCHI, PA3JIMYHbIE BU/IbI IUIAHOB (TIPOCTHIX, CIOXKHBIX U T.I1.).

- Ipeo0pa30BBIBATH MHPOPMALMIO U3 OJHOTO BUA B ApYroi (Tabyuily B TEKCT U
np.).

- yYMeTh  ONPEIEIATh BO3MOXKHBIE HCTOYHUKA HEOOXOJIMMBIX  CBEICHUH,

IPOU3BOJAUTH TOUCK HMHGOpMAlMM, aHaJIU3UpOBaTh M  OLEHUBATh €€

JOCTOBEPHOCTB.

- 00001IaTh MOHATUS - OCYIIECTBIATH JIOTMYECKYIO OIEepalrio MepexoAa oOT

HNOHITUNA ¢ MEHBIIUM 00BEMOM MOHITHUIM € OOJIBIIMM 00BEMOM;

- CTPOUTH JIOTUYECKHE PACCYKICHMS, BKIIOYAIOIIHNE YCTAHOBICHUE NPUYUMHHO-

CIIeICTBEHHBIX CBSI3EH.

- OOBSICHATH SIBJIIGHUS, IPOLECCHI, CBA3M U OTHOUICHMSI, BBISBISIEMBIE B XOJI€

MCCJIEI0BAHMS, OCYIIECTBIIATH BBIOOp Hanbosee 3(hPEeKTUBHBIX CIIOCOOOB peLICHUs

3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHA.

KommynukaTusubie YY/I:

- yMeTh (OpMyIHpOBaTh COOCTBEHHOE MHEHHUE U MO3UIIMIO, apTyMEHTHPOBAThH €€

Y KOOPAVMHUPOBATH €€ C MO3UIMU MMAPTHEPOB B COTPYIHUYECTBE MPHU BHIPAOOTKE

0OILIEro peleHrsi B COBMECTHOM A€ TENbHOCTH;

- oTOOpakaTb B pEUYM COJEpKAaHUE COBEpUIAEMBbIX ACHCTBUH, Kak B (opme

TPOMKOM COITMATM3UPOBAHHOM PeH, TaK U B (hopMe BHYTPEHHEH peyH;

- YMETbh apryMEHTUPOBATh CBOKO TOUKY 3PEHUS;

- YMETh OCYILECTBJISATh B3aUMHBIM KOHTPOJIb M OKa3blBaTb B COTPYJHUYECTBE

HEO0OXOMMYI0 B3aHMOITOMOIIIb;



- yMeThb paboTaTh B IPYINE - yCTaHABIMWBaTh pabouyue OTHOIIEHUs, Y)PEKTUBHO
COTPYJIHHUYATH U CIIOCOOCTBOBATH MPOAYKTUBHOMN KOOIIEPAIIHH.

IIpenmMeTHbIMH pe3yJabTaTaMHM H3yUYCHUS MpEAMETa SBISIOTCA CIEIYIOIINe
YMCHUS:

- OCO3HAHME POJIH BEIIECTB;

- OIIPEICISITh POJIh PA3JIMYHBIX BEIIECTB B MIPUPOJIC U TEXHUKE;

- 0OBSCHSATH POJIh BEIIECTB B MX KPYTOBOPOTE;

- PACCMOTPECHHE XUMHUYECKUX MPOIIECCOB;

- UICTIONB30BAaTh 3HAHMUSI XUMHUHM TIpU COOJIIOJIGHUHM TPABHII HCIOJIb30BaHUSA
OBITOBBIX XUMHUYECKUX TIPEMapaToB;

— pa3iuyaTh OMacHbIe U OE30MaCHBIC BEIIECTBA;

- MPUBOJUTH MPUMEPHI XUMUYECKHUX TTPOIIECCOB B IPUPO/IC;

- HaXOJUTh YEPThI, CBUACTEIbCTBYIOMHKE 00 OOIMX MPU3HAKAX XUMHUYECKHUX
MIPOIIECCOB U UX PA3INUHSX;

- UCTIOJIb30BAHNE XUMUYECKUX 3HAHUU B OBITY;

- 00BSCHSTH 3HAYEHUE BEIIECTB B )KU3HU U XO35HCTBE YEIIOBEKA,

- OOBACHATH MUP C TOYKH 3PEHUS XUMHUH;

- popMupoBaTh MpeacTaBICHUS 0 Oy IyIIeM MpodhecCuoHaATHLHOM BEIOOpE.

Kpome Toro, 3aHaTHs Mpu3BaHbl MPOOYIUTH y YUaIIMXCSI UHTEPEC K XUMHUYECKOU
HayKe, CTHMYJIUPOBATh JajbHEHINEE H3yYeHWE XHMHH. XHWMHUYCCKHE 3HaHUS,
chopMHpPOBaHHBIE Ha 3aHATHAX, WHPOPMAIMOHHAS KYJIbTypa yYallUXCs, MOTYT
OBITh MCTIOJB30BAHBI UMH JJISI PACKPBITUS PA3IMUHBIX MPOSBICHUN CBS3H XUMHH C

KHN3HBIO.



TemvaTnyecKuil IJIAH NPOrpaMMbl BHEYPOUHO JeaTeabHOCTH «IlepBble Iarv B XuMumn»

Ne |Hassanue pa3aesa Tema 3ansATUSA Bceero Teopus IIpak- Hcnoan3yemoe
n/n 4acoB THKA |000pya0OBaHue
Pa3znen 1. BBOIHOE 3aHATHE. 1
Beenenue. (24.)
1 MecTo XMMUU B €CTECTBO3ZHAHUU 2 1
Pasznea 2. Bemectpa. [Ipuemsr oOpameHus ¢ 1
JKCNepUMeHTAIbHbIE | BEIIECTBAMH.
0CHOBBI XUMHH. (84.) [ TIpapuna Gesomacoit paGoTH! IpH 1
IPOBEAECHUN AKCIIEPUMEHTA.
TexHuka 1a00paTOpHBIX PadoT.
HarpeBatenbHbie TprOOPHI.
YucTele BeliecTBa, 0C000 YHUCTHIE 1 JlaTunk
Bemectna. [ Ipumecn. Cmecn. 8 AIIEKTPONPOBOIHOCTH,
2 1 poBOI
MUKPOCKOTI
MeTtoabl MMO3HAHUS B 1
€CTEeCTBO3HAHUH.
Boma. PactBopel. Mopckas wu 1 JlaTunk Temreparypsl
npecHas Boja. buonornueckue TTATHHOBBIN
KUTKOCTH
MaccoBass 10711 pacTBOPEHHOTO 1 1 JlaTuuk  onmTHUYECKOU
BEILIECTBA, WIH IIPOIICHTHAS MJIOTHOCTHU
KOHIICHTPAIHs BEIIECTBA B




pactBope

HacelllieHHbIE W TEPECHILLICHHbBIC
PacTBOPBI.

[{udposoit
MUKPOCKOIT

Paznmea 3.
3HAKOMHMCSI ¢ MHPOM

MoaenupoBanue

HAHOYACTUI
(8u.)

Crpoenne  BemiectBa.  Pa3smepsl
yacTull. HanouacTuis

KomonaHple  CHCTEMBL: II0YBa,
[JIMHA, TPUPOJHBIC BOJBI, BO3AYX
NTbIM, MUHEpasbl, XJieO, MOJIOKO,
Macyio,  KpoBb...Komtoumneie  u
MCTUHHBIC PACTBOPHI

MeToIbl M CPEACTBA SMITMPUYCCKOTO
MCCIIEIOBAHNS

Kak CTEIICHb U3MEJIBYCHHOCTH
BIIMSICT Ha  OOIIyH0  IUIONIAJb
CONPUKACAIOLINXCS YACTHUILL

HaHOOOBEKTHI W OOYCIOBJICHHOCTH
UX YHUKQJIbHBIX CBOWCTB PE3KUM
YBEIINYECHUEM TLJIOIIA TN

Paznen 4.
XuMHus Ha  CTpaxe

[MOBEPXHOCTH YaCTHII
Hon. Bosronka #oma. Mom wu3
AITEeKU

310POBbsi. (64.)

«MapraHuoBkay. [Iepmanranar
KaJTHSI

[lepexucy Bomopona. CoiicTBa u

MpYMEHEHHUE IEPOKCHUIa BOJIOPOIa

ATIXP

[Tpubop

JJIA

MMOJy4YEeHUs BOAOPOIa




AneTHICcaTINLINIIOBAs KHCJIOTA.
ACKOpOMHOBAsI KHCIIOTA

«3eNeHKay WM OpUIUTHAHTOBBIM
3EJICHBIN

«MBbL10 qyacCHOCH

Jlatunk pH

Pasnea 5.
XUMUA MUIHA
(54.)

Caxap, kpaxmain, UeUI0I03a —

POACTBCHHHUKU I''TFOKO3bI

AJIFOMUHUI: BETUKUI U YKACHBIN

3) YKCyCHas KMCJIOTa Jlatunk pH, nparuyuk
PIIEKTPOIPOBOTHOCTH
«CoJieHas Halla KU3Hb»
Bpen HuTpatoB: MU} UK TIpaBAa JlaTumnk
PIICKTPOIPOBOTHOCTH
Pa3nen 6. 1. Oman eblOOpa membl,
PaboTa HAl  NOCMAHOBKU yenu, 3a0ay
MPOEeKTAMMU. UCCe008aAHU .
(5u4.) 2. Dman 8v108UdICeHUs 2UNOMESDL.
11 3. Oman naanuposanus  nymu
docmudicenus yeneti
UCCe008ameNbCKux
(npoexmuulx) pabom u vlbopa
HeoOx00UM020
UHCIPYMEHMAapUsl.
4. Oman  nposedenus  yuebOHO2O
ucciedoB8anus (npoexmuotl

pabomvl) ¢ NPOMENCYMOUHBIM




KOHmMpOoaem 3a xXo0om
BLINOJIHEHUSL U KOppeKyueu
pe3yibmamos.
5. Oman ogopmnenus,
npeocmaeiieHus (3awumot) 1
npoOYKmMa npoexmHou pabonul
NTOI'O: 34 18 16

Conep:xanue Kypca

HHCTpYKTa)K 110 TEXHUKE 0€30IT1aCHOCTH IMPOBOAUTCA HA KAXKIOM 3aHATHH IICPCH ITPOBCACHUCM SKCIICPUMCHTA.

2. BBenenme
2.1 Beéoonoe 3anamue. 3HaKOMCTBO yUalIUXCsl C HOBBIM Y4EOHBIM KYPCOM BO BHEYPOUHOMU JI€ITEIbHOCTH.
2.2 Mecmo xumuu 6 ecmecmeo3nanuu. 3apoxeHue XUMUHN Kak Hayku. CBsI3b XUMUU C IPAKTUYECKOM JKU3HBIO YEIOBEKA.
llpaxmuueckas uacme.
Co3aHue Mo3HaBaTEIbLHBIX KPOCCBOP/IOB M IPYTUX MHTEPAKTUBHBIX yIpakHeHui Ha LearningAps.org miu MyTest.
3. DKCnepuMeHTAJbHbIE OCHOBBI XMMUH
3.1 Bewecmea. IIpuemot od6pawienus c eeujecmeamu.
N3yuenne mpaBui TEXHUKH OE30MACHOCTH, NPEAYNPESKIAIMUX W 3alperaronux 3HakoB. [lepBas moMormis.

[IpoTuBONOXKApHBIE CPEICTBA 3AIIUTHI.



3HAaKOMCTBO C BEIIECTBaMH, BCTPEUAIOMIMMUCS B OBITY: HOJHAs HACTOMKa, Mellb, aTIOMUHUNA, COJib, MHUILEBAs COJA,
JUMOHHAsI KHCJIOTa, YKCYCHas KHCIIOTa, BOJAA, MEAHBIA Kymopoc. OTiuuue BemiecTB MO (U3HUYECKUM CBONCTBaM:
arperaTHO€ COCTOsIHUE, LIBET, 3amax, BKyC, paCTBOPUMOCTb. IIpaBuia XxpaHeHus BeUIeCTB B 1aOopaTopuu. TOKCHYHOCTh
BELIECTB JJI UBBIX OPraHW3MOB OIPEACNICTCS WX XUMHUYECKUMHU CBOMCTBAMH, MX CIOCOOHOCTHIO BCTyHaTh B
XuMuueckue peakuuu. [IposBiaeHuss TOKCUYHBIX BEILIECTB Y YEIOBEKA: XMMHUYECKHUI OXKOT, pa3ApakeHUE CIU3UCTHIX
000J104YeK, KaTap JbIXaTeIbHBIX NYyTEW, alIEprUuecKHe pEaklMHh, OCTpPhIEe IEPMATHUThI, KAaHIEPOTEHHOE JEHCTBUE,
MOpaXKEHUsI OPraHOB, BO3MOKHOCTH JICTAIbHBIX UCXOJ0B. IIpaBuia orOopa BemiecTB (TBEpAble, MOPOIIKOOOPa3HEIE,
AKUJKUE, BOJAHBIE PACTBOPHI, 0CO00€ BHUMaHKE — pad0Ta TOJIBKO C MaJIbIMU 0ObEMAMH BEILIECTB).
Tecm Ha ocHOBe 3a7aHuit U3 oTKpbITOro 6anka GUIIN (pazaen «MeTobl TO3HAHUS)

3.2 IlIpasuna 6e3onacuoit pabomsl npu npogedenuu Ikcnepumenma. Texnuka nabopamopuvix paoom.
3HAaKOMCTBO C JIaOOpaTOpPHBIM OOOPYIOBAaHUEM: CTEKJISHHAs TMOCyAa (XMUMHUYECKHE CTaKaHbl, KOJIObI, BOPOHKHU,
JICUTENIbHBIE BOPOHKH, MEpPHAas IOCYy/Aa), BEChI, IITATUBBI ISl MPOOMPOK M MPUOOPOB, HArpeBaTENIbHBIA MPUOOP-
CIUPTOBKA, appopoBas nocya (BblnapuBaTebHbIE YallIKH, TUTJIU, CTYIIKH, IINATENH) U Ap.
be3onacHas paboTa co cTekiioM, TpoOKamMu (IEMOHCTpAIIUs PE3KHU CTEKIISTHHBIX TPYOOK, UX HAarpeBaHUs JJIsi U3BMEHEHUS
dbopmpt).
IIpakmuueckas wacme.
CoOopka mpubopa a1 mnoidydeHus ra3oB. I[IpoBepka Ha TepMETUYHOCTb. 3aKpeIUIEHWE €ro Ha ITaThBe. PUCyHOK
nmpubopa npu nmomoiu Tpadapera.

3.3 Hazpeeamenvnbvle npudopol.

CnuproBka. ['azoBas ropenka. [nutka. Bonsnas 6ans. Haznauenue HarpeBaTenbHbIX TPUOOPOB.



3.4

N3ydyeHne cnupTOBKU: COCTABHBIC YACTU U UX (PYHKIIMSL.

['oprouee TOMIMBO AJI CIMPTOBOK: ATUJIOBBIA cUPT. OCOOEHHOCTH pPEAaKIMU TOPEHUS: BBIIACICHHE TEIJIa U CBETA.
Cyxoe roprouee

[IpaBuia HarpeBaHusi NPOOUPOK C BOJHBIMM pPAacTBOpaMM (TPEABApUTEIbHBIA MPOTPEB BCEHl MMOBEPXHOCTH,
00s13aTeNbHBIA HAKJIOH IPOOUPKH, OTBEPCTHE MPOOUPKHU «OT Ce0s», 3aKpEITICHUE EP>KaATENs IPOOUPKH).
Hcnionbs3oBaHue TUTIIEH TPU MPOKAJMBAaHUU BellecTB. Ha3HaueHne onepanuy mpoKaIuBaHUs.

IIpakmuueckas wacme.

N3yuenne miamenu. PUcyHok miaMeHu.

C6opka mpubopa [UIsl BbIIApUBAHUA COJMU (KOJBLO HA IITATUB, BbIIApUBATENIbHAS YallKa, BOAHBIA pPacTBOp COJIH,
cnupToBKa). PucyHOK npubopa npu noMoiu tpadapera.

Yucmule eewjecmea, ocovo uucmote eeuyecmea. Ilpumecu. Cmecu. CriocoObl OUMCTKU BEIIECTB OT NpUMeEced U
paznenenust cmecer. OuibTpoBanue. [leperonka. Kpucrammzanus. Pa3nenenrue ¢ MOMOIIBIO0 MarHuTa, AEIATEIbHOU
BOPOHKH

llpakmuueckas uacme.

1 BapuaHT: CMeCh PEUHOTr0 MecKa U caxapa.

2 BapMAHT: CMECh PEYHOIO MECKa U MOBAPEHHOM COJIH.

CocraBUTh cXeMy IMOCJIEIOBATEILHOCTH oOmepanuid (pacTBOpeHue, (QUIbTpoBaHUE, BbiapuBanue). CpaBHUTh U
o0CyUTh pe3yibTaThl ABYX BapuaHTOB. OOpaTUTh BHUMaHUE Ha CMECh caxapa M mecka (y HEKOTOPBIX YallKu
NOKPBUJIUCh KOPUYHEBOM MAaccoM), Ha BaXKHOCTb YCJIOBHM NPOBEACHMS] HKCIEPUMEHTa, B JaHHOM Clly4ae Ha

CBOCBPCMCHHOC IIPCKPAIICHUEC HAI'PCBA.



3.5 Memoowt no3nanus é ecmecmeo3Hanuu.
Hab6nronenue. Dxcniepument. MojenupoBaHue.
VYcnoBust mpoBeAeHUsT HAOMIOACHUS KaK OCHOBHOI'O METO/A MO3HAaHMS. MBICIUTENbHBIN U pEeaIbHBIM 3KCIIEPUMEHT.
VYHuBepcaabHble 3HAHUS YEJIOBEUECTBA HA OCHOBE HaOmoAeHUs. DU3nyecKkue U XUMUYECKUE SIBIICHUS.
IIpakmuueckas uwacmo.
BbpoyHoBckoe nBrxenue noj Mukpockonom. OOHapyKeHHe Kupa B ceMeHax MnoJicoiHeuHrnka. OOHapykeHHre Kpaxmana
B kapTtodene. OOHapykeHHE YTIEKUCIOr0 ra3a B BbIJbIXaeMOM Bo3ayxe. JloOaBieHHWE JMMOHHOW KHUCIOTHI B Yail.

Odopmiienne paboThI.

HazBanwue onbsiTa Kak BeImoasm Yro Habmoganmu

OOpatuTh BHUMAaHHE Ha TMPAKTUYECKUE 3aJaHUsl MPONUIBIX 3aHATHH. AKIIEHTHPOBATh, YTO METOJ| HAOIIOJEHUS —
OCHOBHOM METOJ [IO3HAHUS.

3.6 Booa. Pacmeopvl. Mopckas u npecnas e6ooa. buonozuueckue yncuoxkocmu. KpoBb, TuMda, KICTOYHBIH COK.
DKOJIOTUUECKHE TPOOJSIEMbl BOJBI. IJIEKTPONPOBOJHOCTh KaK CBOWCTBO PACTBOPOB DJIIEKTPOJHMTOB (MpaBuiia
0€30MacHOCTH C AJIEKTPOIPUOOpaMu).

IIpakmuueckas wacme.
OnpeneneHue € TOMOMIBIO  JJIEKTPONPOBOJHOCTA PACTBOPOB: B KAKOM XHMHYECKOM CTaKaHE HaXOJUTCS
TUCTUIUITMPOBaHHas BoJa. JlaHbl TpU pacTBopa: pacTBOP MOBAapEHHOU COJU, pacTBOp caxapa, JUCTUIUIMPOBaHHAs BOJA.

Odopmiienne paboThI.



Ha3Banue pactBopa Uro nabmroaeM (3aropaercsi JIamroyka

WJIU HET)

Kak pacno3Harh: B KAKOM CTakaHe — AUCTHJIMPOBAHHAs BOJAa M pacTBOp caxapa. JlomKHbBI NpejIoKUTh JBa CIocoda:
OpraHoOJIENITUYECKUN U BbIIapUBAHUE.
[Ipoekt «3roToBieHne caMoeIbHOTO MPUOOpa Il UCCIETOBAHUS 3JIEKTPOIIPOBOAHOCTH PACTBOPOBY

3.7 Maccosas 00213 pacmeopenno2o eeuiecmea, uiu RPOYEHMHAA KOHYEHMPAUUsa 6euiecmea 6 pacmeope.
BsBemmuBanue. PaznoBecsl. HaBecka. MepHast nocyaa (MepHbI€ CTaKaHbl, KOJIObI, LIUIHMHIPHI).
lIpaxmuueckas yacmeo.
[IpuroroBiaeHue pacTBOPOB IIOBAPEHHOM COIM 3aJaHHON KOHLIEHTPALUH.
[IpuroroBieHue MMITYYEro HAMWUTKA W3 THUIIEBON COJbI, TUMOHHOM KHCJIOTHI, caxapa W acKOPOMHOBOW KHCIJIOTHI:
KaXk1asi TpyIa onpeiesseT KOJINYeCTBO BEUIECTB Ha cBoe ycMoTpeHue. CpaBHeHHE U 00CYKI€HUE MPUTOTOBIEHHBIX
HallMTKOB C T.3p. BKyca, ¢uKcaluu HaOmogaeMbix 3S(QQPEKToB, pacuyeToB WM BBINOJIHEHUS «HA TJIa30K»,
AKCIIEPUMEHTAIILHON KYJIbTYPBI.

3.8 Hacvluennule u nepecvluieHnvle pacmeopul.
Memoouka eévipanyueanus kpucmanioe. Monokpucrami. Kpucraumueckue apy3el. UTo Takoe «3aTpaBKay.
JleMOHCTpalnys MepECHIIEHHOI0 PaCTBOPA alleTaTa HaTpHsL.
IIpakxmuueckas wacmeo.
[IpuroToBiaeHNE HACBHIICHHBIX U MEPECHIIEHHBIX PACTBOPOB. II[pUroTOBIIEHNE BOJHBIX PACTBOPOB MEIHOIO KyIopoca,

XJopuaa HaTpus, CaxapO3bl AJId BbIpallliBaAHUS KPHUCTAJJIOB. BBIpa]_HI/IBaHI/Ie KpHUCTAJJIOB U3 pacTBOpa KaMEHHOM COJIM U



MOJMPOBAHHON COJIM: €cTh JiM paszHuia. [louemy aiis BhIpalIMBaHUsS KPUCTAJIOB KaMEHHash COJIb JIydlle, YeM
noaupoBaHHad. [lonyueHne OKpaleHHbIX KPUCTAIUIOB COJIM C UCIIOJIb30BaHUEM MUIIEBBIX KpacuTesel. BripamnBanue
KPHUCTAJJIOB METHOT'O KyIIOpOca 13 BOAHO-CIUPTOBBIX PACTBOPOB.
4. 3HaKOMHMCS ¢ MUPOM HAHOYACTHII

4.1 Mooenuposanue. Monenn B ecTecTBO3HaHUU (TJI00yC, KapThl, (PU3NYECKHE MOICIH, OMOJOTUYECKHE MYIDKH,
KPUCTANIMYECKHUE PEHIeTKH). MOoJie]Il aTOMOB U MOJIEKYJT B XUMUH.
lIpakmuueckas uwacme.
N3rorosnienue Moienei MoJaeKyI U3 MOAPYUYHbIX cpencTB. PaboTa BooOpakeHusl.

4.2 Cmpoenue sewyecmea. Pazmepol vacmuy. Hanouacmuuypt.
lIpoexmuas 3a0aua Ne . Kak y3HaThb NpPUMEpPHBIE pa3Mepbl BUTAMHUHHOIO JIpaxe «YHIEBUT», «PeBUT», YNaKOBKU
KOTOPBIX PACIIOIOKEHBI Y BAC HA CTOJIAX, HE OTKPhIBasi OaHOUEK.
IIpoexmuas 3a0aua Ne 2. 'Y Bac Ha cTojax HaXoOsATCS MEPHBIN IUIUHAP, KOJI0a ¢ BOJOM, BECHl PHIYAXHOTO THIMA C
HaOopoMm paszHoBecoB. [lpennoxkure cmocoObl oOmpeAecieHUusT pa3MEepoOB MOJIEKYJ BOAbl (NMPaAKTHUUYECKUA U
TEOPETUYECKHM ).
Bonpoc: OtHocutcs 11 MoJiekysa Boabl K HaHovacTuiaM? [loueMy BUpyChl Ha3bIBaIOT HAHOPOOOTAMU?

4.3 Konnouonwvie cucmemsl: nouea, 2iuna, HPUPOOHblEe 600bl, 6030yX ObIM, MUHEPAIbl, XJ1€0, MOJIOKO, MACI0,
Kpoes...Konnouonsie u ucmunnwie pacmeopot. Onruyeckue cBoictBa: «dpdext Tunmans», «IBICHUE UCKPSIIUXCS
cinoeBy». KosouHble 4acTUllbl U UX pa3Mephl. Jxkcnepumenmanvuas 3aoauya Ne I. Ha crtonax: nmazepHas ykaska U

Ja3epHbld (POHAPUK C KpACHBIM JIy4OM, JIBa XMMHUYECKHUX CTaKaHa: B OJHOM 3aBapEHHbIA MAKETUK Yas, B APYroM —



yuctas Boaa. Ilpomycture nyd na3zepHoro ¢oHapuka 4Yepe3 cTakaHbl. B KakoMm cTakaHe, MO-BallleMy MHEHUIO,
HaxoJUTCs KoJulonHas cucreMa? Ha yem oCHOBBIBaeTcCs Ballle IPeArnoaoKeHue?

Oxcnepumenmanvhas 3adaya Ne 2. Bam BwImanbl pactBophl arerara cBuHma Pb(CH3;COO); w mommma kams Kl,
HITaTUB C TPOOMPKaMH, CIIUPTOBAs TOpeENKa, IpodupKoaepx aTenb. B mpoOupky Haneite 2 miu pactBopa Kl (BbicoTol 2
cM) u 3artem npuieiite 2 ma pactBopa Pb(CH3COO), . O6pasyercs sxenTblii ocamok. Harpeidte mpoOupKy [0
pacTBOpEHHs Ocajka. 3aTeM OXJIQJAUTE MPOOUPKY OKOJIO 2-3 MHUH M TMOMEIIaeM B COCYH C XOJIOJHOM JIETHOW BOJOM.
Uro nabmomaere? UTo MpoUCXOAUT NMPHU BCTPSXUBAHUU TTPOOUPKU?

Wtak, Bbl TOJABKO YTO OOHAPYXWIM PANMYME MEXKIYy HCTUHHBIMM PACTBOPAMU U KOJUIOMJIHBIMU pacTBOpamu. B
MOCJIETHUX Bbl HAOMIOJANM MpOsiBIEHUE OoNTHYEeCKuX 3P dekToB: «3pdexkt Tunaans» (3kcn. 3an. Nel) m «saBineHue
UCKPSIIIIUXCS CI0eB» (AKCI. 3a71.Ne2).

Bompoc: Kak goka3are, 4TO MBUIBHBII pacTBOp sBIAETCs KojutonaHou cucremoi? (Ilo paccessHuto cBera B pacTBOpe -
konyc Tunnans).

UTo mpoUCXOAUT €CIM B MBUIBHBIM pacTBOp M00aBUTH MoBapeHHyI0 coib? ([Ipo3paunblii mpexie pacTBOp pPe3KO
MYTHEET, 00pa3yroTCsl KPYIHbIE XJIOMbs). 3HAKOMCTBO C SIBJICHUSIMU KOAryJsiuU U BbICAIIMBAHUSI.

IIpoexmnas 3a0aua Ne [.]IBa ydyeHHKa NPUTOTOBUIM CMECh M3 PACTUTEIBHOIO Macia U BOAbL: JOOABUB IOJOBHUHY
yaitHoi J1okku Macna B 200 mu1 Boabl. OJMH M3 HUX YTBEPXKIAET, UTO MOJYYEHHAs CMECh SBIISETCS KOJUIOMIHBIM
pacTBopoM, a Jpyroi 31o orpuiaet. Kro nmpa? CBoil OTBET WILTIOCTPUPYHTE CHUMKAMHU Ha MOOWJIBLHOM TesedoHe.
(ITpaBwr 00a yuenuka. Bece 3aBucHT OT 0COOCHHOCTEH MPUTOTOBIICHUS cMecH. Ecim mpocto pa3merniaTs Maciio B BOJE,

TO KOHYC TI/IH)IaJ'ISI HE Ha6JIIO)IaCTC$[. Ecnu ke akTHBHO B30aJITBIBAaTH CMECh B T€UCHHE HEKOTOpPOro BpEMCHHU, TO CMECh

10



MYTHEET U B TaKOM PAacTBOPE XOPOIIO BUJEH KOHYC PACCESIHHOIO CBETa, TO €CTh MOSBISIOTCS MEIKOAUCIEPCHbIE
YaCTHIII KaleJIeK Macia).

BrIBOa: KOJJTOWIHBIE PAacTBOPHI MOXHO OOHApYKHUTh MO ONTHYECKOMY TecTy «dbhdext Tunmans», KOTOpbIH
0OHapyKUBAETCs, €CJIN KOJUIOMHBIC YACTHUIIBI HE MPEBBIIIAIOT IUaa30H HAHOPa3MEPOB.

4.4 Memoowl u cpedocmea IMRUPUYLECKOZ0 UCCTIE00BAHUA.

Ha npeapinymux 3aHsTHsSX Bl BBIMOTHSIN SKCIIEpUMEHTAIbHbIE U MPOEKTHBIE 3aaun. Kak Bbl TymaeTe, Kakue
METObl HCCIIEIOBAHUS BbI UCIIOJIb30BATH?

1. HaGmonenwne. 2. Dxcriepument. 3. smepenue. 4. CpaBHEHHE

Bcnomuute 3a1aHusi, IPOCMOTPUTE CBOM 3alIUCH U POKOMMEHTUPYWUTE UX C TOYKH 3PEHHUS UCIIOJIb30BAaHHBIX METOJOB
uccienoBanus. Yem BbI MOJIB30BAIUCH, YTOOBI PEIIUTD MTOCTABICHHYIO MEepe]] BAMU MIPOOIEMYy.

lIpoexmnas 3a0aua Ne 1. Haitnute, yemy paBHa MJIOTHOCTh AJIIOMUHHEBON (DOJIbIY U METHOMN WUIIM CTAIHHOW OOJIBAHKU
HEeMpaBWIHHOUN (OPMBI, KOTOPBIE JIEKAT Ha BalIUX cTojiax. et oOcyxaeHue.

JIOJKHBI IPENJIOKUTD TUTAH PEIICHUs] dTOW 3a/layu, OMpPENeNUTh Kakhue HeOOXOAUMbl U3MEPUTEIbHBIC TPUOOPHI s
pELICHUS 3TOM 3aauHu.

CpaBHHTH HaWICHHOE 3HAYEHUE MIIOTHOCTHU ATIOMUHMUS, MEJIA WIIA CTAIU CO CIPABOYHOM BEJIMYMHOM.

4.5 Kak cmenenv uzmenpvueHHOCMU 61UACH HA 00WYI0 NA0WA0bL conpukacaruuxca yacmuy. OObeMHbIE B3pPBIBbI HA
MYKOMOJILHOM 3aBOJI€, JAPEBECHO-CTPYKEUHOM mpeanpustuu. [louemy Hemb3sli HCMOAB30BaTh OCH3UH ISl PO3KUTA
IpOB. BCIOMHUTB «UTO TaKOE MIIOMIA/IbY, «EAUHULIBI U3MEPEHUS TLIOIIAIN.

Ilpoexmnas 3a0aua Ne I. Y Bac Ha cToJlax HaxomsTcs Jub0 kKyOuk PyOuka, b0 ManeHbKas ymaKoBKa caxapa-

padunana. Haligure momans memoro kyouka u o0yt mionaab 9 Majiblx KyOMKOB, U3 KOTOPBIX COCTOUT OOJBIION
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KyOMK; WJIM LIEJION YMaKOBKM caxapa M OOIIyI0 IUIOIIAJ b BCEX KYCOUKOB caxapa B ymnakoBke. CpaBHUTE 3HAYEHUS
TUIONIAIN TENION PUTYpBI M cCyMMapHO# miomaan ee yacteid? Kakyio 3aKOHOMEPHOCTh MBI MOYKEM HaOII0AaTh?

4.6 Hanoo6vekmovt u 00ycno61eHHOCMb UX YHUKAAbHBIX CEOUCHME PE3KUM YeeludyeHuem Rniouiaou noeepxXHocmu
yacmuy: HaAHOYACTUIIbI, HAHOIUUJICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOUIAPUKH, JEHIPUMEPHI, IIEOJIUThI, KBAHTOBBIC
TOYKH.
llpoexmnas 3a0aua Ne 2. Yxo0 nocs umeeT niauHy 12-13 MM, a yactuna maraetuta Fe304 — 20 uM. YBenuubTe ux B 1
Muuap pa3. C kakumMu oObeKTaMu Bbl Tenepb OyjaeTe ux cpaBHUBaThH? Kakue usnyueckue BeTUYUHBI U3MEHSIOTCS
IPU U3MEHEHUHU JIMHEUHBIX Pa3MepOB?

IIpoexmnas 3a0aua Ne 3. Ckonbko TUcTOB Oymaru A4 BoiineT B ctakan o0bemom 100 mut?

Kaxxnoit rpynme BbljaHbl IUCTHI OymMaru A4 u xumuuyeckue ctakanbl oo0bemMoM 100 mit. Kaxgas rpynmna umieT oTBeT Ha
3TOT BOIIPOC.

[IpeasiaraeM NOMOIIb: COMHUTE JIUCTHI B KOMOK. CKOJIbKO KOMKOB OymMaru BOILJIO B OJIMH CTaKaH?

Haitqure mmomane otaenbHOro jucrta A4 w miomaip MOBEPXHOCTH XMMHUYECKOro crakaHa. Hailpwrte cymMapHyro
IUIOIAh KOMKOB OyMaru, HaXOJSIUXCs B CTakaHe?

JlenaroT BBIBOJI: OHA OKa3ajdach 3HAYUTENILHO OOJIBIIE MJIOMIAU TTOBEPXHOCTH CTaKaHa.

Kakum 00pazoM Mbl yBETUYHIIM CYMMapHYIO IUIONIA/Ib TOBEPXHOCTH Oymaru? (Y MeHbllIeHHeM 00beMa OJHOTO JIMCTA)

4.7 Hanooovekmol u 00ycl061€HHOCMb UX YHUKAIbHBIX CEOUCME PE3KUM YeeaudeHuem naouiadu NnoGepxHoCmu
yacmuy: HaAHOYACTHIIBI, HAHOIIJICHKH, HAHOBOJIOKHA, HAHOTPYOKU, HAHOIIAPHUKH, JEHIPUMEPHI, 1IEOJIUTHI, KBAHTOBBIC

TOYKH.
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llpoexmnas 3ad0aua Ne 4. Haiigute miomaab CBOEH 4YepenmHON KOPOOKHM M CPAaBHUTE €€ C IUIOLIAJbI0 TTOBEPXHOCTH
OOJIBIINX HOYIIAPHI U 9ePEeNHOi KopoOkH, ecau S(kopa 6.11.) = 2500 cm? . S(u.k)=4nr?/2, tne r=C/2m.

OObsicHeHue: O60IbIIAsK TUIONIAIb OOJBIITUX MOTYIIAPHI 0OBSICHISTCS HATMYNEM MHOTOYUCIICHHBIX CKIIAI0K.
Ixcnepumenmanvias 3aoava. Ha cromax HaXoOATCs CTajdbHas KHOIKA, KEJIE3HBbIM TBO3Ab, KYCOYEK MEIHOU
MPOBOJIOKH, MEJIHAsl CKPEIKa, rPaHyJibl aJlOMUHUSA W 1MHKA, IITATUB C MpoOHpkamMu, cojisiHas kuciorta. [lomectute
MpeJIOKEHHbIE Tea Ha JIHO MPOOUPOK M 100aBbTE 3aT€M COJSHYIO KHUCIOTY (BBICOTa CTOJI0A >KUIKOCTH MPUMEPHO
1,5¢cm).

Onuiurte, 4YTO BBl HaOMIOJaeTe B KaxJAOM U3 MOPOOUPOK.

3HAKOMCTBO C QICKTPOXUMHUYCCKUM PAIOM HaHpH}KCHI/Iﬁ MCTAJIIIOB.

HasBanune oOnekTa Ha3Banue Yro nabmomaeM | Jlesee WA
MeTania, u3 IpaBee
KOTOpOTO OTHOCHUTEJIBHO
clenaH OOBEKT H, B »ia/xum
pany

BriBOA: ¢ KUCITOTON B3aUMOJAEHUCTBYIOT METAJUIBL: ..........
C KHCJIOTOM HE B3aUMOJEHCTBYIOT METAJUIBL: ........

- 3aganue o yueOHuKy M.A. AXMeToBa: 03HaKOMbBTECh C TEKCTOM Ha ¢. 13.
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- C KakuM BbI CTOJIKHYJUCH MpoTHBOpeuneM? Menpb U cepeOpo B HAHOCOCTOSIHUSIX CIIOCOOHBI B3aMMOJCHCTBOBATH C
KUCJIOTaMH. YBEJIWYEHUE IUIOMAAU MOBEPXHOCTH PEArupyroluX YaCTHUI] BIUAET HE TOJbKO HA CKOPOCTh PEaKIUU
(0OBEMHBIE B3pBIBBI), HO M HA XapaKTep XUMHUYECKUX CBOWCTB.
[TpoekT «B mouckax KOJUIOUIHBIX PaCTBOPOB)
5. XuMmus Ha cTpaxKe 310pPOBbSI.

5.1 Hoo. Boszouxa itooa. Hoo uz anmexu.
Ilpakxmuueckas yacmeo.
N3roroBiieHre MoIesId MOJIEKYJIbI o1a. DNIeKTpoHHAas, Tpaduyeckas hopmyiia ioa
[Tpoekt «OOHapyXeHUEe KpaxMalia B MPOIYyKTaX MATAHUS.

5.2 «Mapzanyosxa». Ilepmanzanam kanus. MapraHer v €ro CTEIICHA OKHUCICHUS
Ilpaxmuueckas yacmeo.
OnpeneneHne MaccoBOM JTOIM KUCIOPO/Ia B MOJIEKYJIE IEpMaHTraHaTa KaJlusl.
Pacuet OTHOCHUTENBFHON MIIOTHOCTH KUCIIOPOJA IO BO3AYXY.
COopka npubopa AJig MOIyYeHHST KUCIOPOoia METOJOM BBITECHEHHUS BO3/IyXa.
DKCIEepUMEHT: cOopka mpudopa JjIsl pa3ioKeHus TepMaHranara kainus. KauecTBeHHas peakiusi Ha KUCIOPO/I.
[[BeTHBIE peakIuu C IEpMaHTaHATOM Kajus (Harmp., IEpMaHTaHaT Kajlvs U CyIb(QUT HATpUs, Jp.)

5.3 Ilepekucw 6o0opooa. Ceoiicmea u npumeHnenue nepoxcuoa 6000pooa. CTeneHb OKUCICHHUS KUCIOPOIa B MOJIEKYIIe

MEepOKCHIa BOJOPOA.

Peakuus pasnoxeHus nepokcuaa Boaopoaa. Kak npoBect 3KCriepuMeHT.

Karanuzatopsl. Oxcua mapranmna (1V), pepMeHT kaTanasa — KaTaln3aTopbl peaKIuy Pa3JIoKeHHUS.
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IIpakmuueckas wacmo.

Oxcupn mapranna (1V): Hamucats popMyiTy BEIIeCTBa U ONPEICITUTh CTEIICHh OKHCIICHUS.

Tpu npoOUpPKH, B KaXKJI0H HAXOJUTCS HECKOJIBKO MII allTEYHON NEPEKMCH BOJAOpoAa. Bo BTOpPYIO U TpeThIO MpOOMPKHU
IIOMECTUTE COOTBETCTBEHHO okcuJ Mapranua (IV) (Ha koHUMKe Imaress) U CBEKEHaTepThld KapTo(densb (Ha KOHUMKE

IITIaTeNs).

Howmep npoOupku | Uto nobaBunm Yro nHabmrogaem

Hanucatp ypaBHeHHE peakiuy ¢ 0003HAYCHHUSIMU YCIIOBUM €€ MPOTEKAHMUS.
[Ipoucxoaut nu peakuus B nepoi nmpodupke? [Ipemnoxurte npuOop s NOJIYYEHHS BOJOPOIA TP Pa3IOKEHUU
IIEPOKCHIa BOIOPOIA.
5.4 Auemuncanuyunosasn kucnoma. Ackopounoeasn kucnoma. KuciotHocts cpeapl. pH — MHIMKATOPBI CBOMMH PYKaMHU.
lIpaxmuueckas uacmeo.
Onucanue (usnyeckux cBoMcTB. [IpuroroBineHue pacTBOpOB aleTUIICAJIUIIUIIOBOM M aCKOPOMHOBOW KHCIIOT.

JetictBue nnaukatopoB (dhenondranenna, 1akMyca 1 METUIIOPAHKa) HA UX PACTBOPHI.

WHIUKATOPHI AneTnicaanuiioBas AcKopOMHOBAS KHCIIOTA
KHCJIOTa

®denondranenH

Jlakmyc
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MCTHJIOPAHIK

[IpuroToBieHne oTBapa KpacHOW KamycThl. HaOmiomeHne M3MeHEHHUs I[BeTa OTBapa B Pa3HBIX pacTBOpax (yKCycHas,
JUMOHHAsI, aCKOpOWHOBas KHUCJOTHI, MOBapeHHAas COJIb, Ta3UpPOBAHHAS BOJA, HAIATHIPHBIM CIUPT, MHIIEBas COJa,
PacTBOp MbLIAa U CTUPAIBHOTO MOPOIIKA).

B3aumojeiicTBue acKOpOMHOBOM KHUCIIOTHI ¢ HoaoM. Bompoc: mist kakux 1efeid MOKHO HCIIOJB30BaTh 3TY PEaKIHIO?

(n11 0OHApY)KEHUST AaCKOPOMHOBOW KUCIIOTHI B MPOAYKTAX MTUTAHMUS).

1 peareHr | 2 peareHt Yro wHabOmomaeM TpU HUX
aCKOpOMHOBAsI non B3aNMOJIEICTBUH

KHCJIOTa

duznueckue dusnueckue

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

5.5 «3enenka» unu opunnuanmosstii 3enenviii. 1{peT mopomkooOpazHoro OpwITMaHTOBOro 3ejeHoro. IIpakTudeckoe
3HAYEHUE U MOTYyUYECHHUE.
lIpakmuueckas uacme.
duznyeckre CBOWCTBA OPUILTHAHTOBOTO 3€JICHOTO
Kak gokaszaTh MOJJIMHHOCTh OPHILIMAHTOBOTO 3ejeHOT0. IIpoBeaeHre ocie10BaTeIbHBIX PEaKIMi B OJHOMN MPOOUpPKe
c OpWUIMAHTOBBIM 3€JICHBIM: BHadalie B MPOOUPKY T00ABUTH KOHIICHTPUPOBAHHOM COJSHOM KHUCJIOTHI, a 3aTeM
pactBopa menoun NaOH. Odopmienue paboThl MO CBOEMY YCMOTPEHHIO. 3aTeM OOCYIuTh: KakK 3a(UKCHUPOBAIH
pe3yabTaThl SKCIEPUMEHTA (M3MEHEHHUE 1IBETA, BHIMIAJICHUE 0CAJIKA).

[TpoekT «MOXKHO JI1 UCTIOIB30BaTh OPUIITHAHTOBBIN 3€JIEHBIN KaK HHAUKATOP KUCIOTHOCTH CPEABD)
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5.6 «Mbin0 uydecnoey: XO351UCTBEHHOE U TyaJIe€THOE, )KUAKOE U TBEPJOE.
lIpaxmuuyeckas uacme.
JlelicTBHE JIaKMyca Ha paCTBOP MbLIA, PACTBOP CTUPATBHOIO MOPOIIKA
(IoKa3aTeNBCTBO MIETOYHOTO XapaKTepa MOIOLIUX CPEACTB). M3ydueHHne 3TUKETOK TBEPIOTO U KUIKOT0 MbLia (pa3jiniue
B XUMHUYECKOM COCTaBe). PacTBopeHne Mbliia B )KECTKON U TUCTUWUTHPOBAaHHOHK Boje. Dddext Tunmans.
IIpoext «MpLu10BapeHuE»

6. XuMus NUIH

6.1 Caxap, kpaxman, yenniono3a — poOCmEeHHUKU 2/IIOKO3bl.
Urto takoe nuader. ['MukeMuuecKkuii UHIEKC MPOAYKTOB MUTAHUA.  XUMHUYECKHUE MOJICIACTUTENIN U UX KOBapCTBO.
IIpaxmuueckas uacme.
Ornpenenenue MpoayKTOB C BHICOKUM TJIMKEMUYECKUM HMHJIEKCOM (paboTa ¢ Tabnuiie).
OnpenensieM MOJCIACTUTENN: acapTaMm, cCOpour .... (PaboTa ¢ aTuKeTKaMH.
OnbIT: B3aMMOJCHCTBHE ITIOKO3bI ¢ THApOoKcH oM Meau (11), cBeKenmpHroTOBICHHBIM.
HccnenoBanue n3MeHeHHUs COAep>KaHUs TIIFOKO3bI B KPOBU IMOCJE  COAlaHCUPOBAHHOTO 00€/1a U Mociie ynoTpeOaeH s
dactdyna: KUPUEUIKOB,YUIICOB, CIAJAKUX Ta3UPOBAHHBIX HAITUTKOB.

6.2 Anromunuii: eenuxuii u yycacustil. [louemy He cieayeT MoJIb30BATHCA ATIOMUHUEBON TOoCy0i? COMEpHUK KaJIbIIHSL.
Octeonopo3. MeTaibl KOHCEPBHOW OaHKH.
IIpakmuueckas paboma.
CBoiicTBa aTtOMUHUS U 00JIACTU MPUMEHEHHUS aJTFOMUHHUS HA OCHOBAaHUM €ro CBOUCTB (moBTOpeHue). CoCTaBUTH

Ta0JINILy, KIacTep WU CXEMY.
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[IpoBeneHne XUMUYECKUX PEAKIUI, XapaKTepU3YOLIINX aM(OTEpHbIE CBOMCTBA COETUHEHUN aTFOMUHUS.
OneiT 1. AFOMUHUI U COJIsIHAs KUCIIOTA.

OmnpiT 2. Xn0pua amOMUHUS U THAPOKCU HATPUS

Omneit 3. 'mapoKCUa adOMHUHMS U COJISTHASL KHCIIOTa

OmnpiT 4. 'mapoKCH]T ATIOMUHUA U TUAPOKCU]T HATPHUS

HazsBaunwue ormniTa Yro HaOIIO1aEM YpaBHEHHE XUMUYECKOU PEAKIIUH

BeBOZ: .............
[IpoekT «Ee BennuecTBO — KOHCEpBHAs OaHKA: SKCIIEPUMEHTATBHOE ONPEIETIEHUE METAILIIOBY.
6.3 Vkcycnaa kucnoma. CTolOBBIM yKCYC, YKCyCHAsl 3CCEHILIMsI, JIEJTHAsl YKCYyCHasl KUCJIOTa: B 4yeM pasHuia. CBoilcTBa

YKCYCHOM KUCJIOTBI U €€ TpuMeHeHne. OU3H0I0rniecKoe BO3AEUCTBUE KUCIOTHI.

Ipaxmuueckas paboma.

CocTraBieHre NOHATUHHOM CXEMBI: «UTO s 3HaI0 00 YKCYCHOM KUCIO0Te»  (MHIAMBUIYaJbHO, THMOO0 B IpYIIIE).

PacyeT KOHLIEHTpaLlUK KUCIIOTHI TIPHU €€ pa30aBIeHUN.

KucnoTtHOCTE pacTBOPOB MUILIEBOM COJBI U YKCYCHOM KHUCJIOTBI.

INamenue numeBon coapl YKCYCHOM KUCIIOTOW: MPU3HAKU XUMUYECKOU

peakuuu (BbIICIICHUE Ta3a, Pe3Koe yBEeIUUYeHHEe o0beMa peakiMOHHON cMecH). [IOBTOpUTh peakiuio TrameHus COabl C
MCIIOJIb30BaHUEM HMHJMKaTopa (Hamp., OTBapa KPaCHOKOYAHHOW KamycThl). J[Jisg yero HeoOXoaumMo ObIJI0 MPUMEHEHUE
WHJHUKaTtopa?

O6paTI/ITI) BHHUMAHHC, YTO BBIACJICHHUC I'a3d 9aCTO COIIPOBOKIACTCA
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yBeJIMYEHUEM 00beMa peakIMOHHON cMecu. Kakue Mepsl Ipe10CTOPOKHOCTH
HY>KHO COOJIFO/IaTh ITPU MPOBEIECHNUN TAaKUX PEaKU?

6.4 «Conenas nawa >cuznp» (MIOBapEHHAS COJIb, TIOTAIIL, TUTyTaMaT HATPHSL. ...... r1ayoepoBa cojib, MEIHBINA KYIIOPOC...... )
[Tumesas coma, MUThEBasl Co/a, KAJbIIMHUPOBAHHAS COJa, KayCTHUYECKasi COJa: OJWHAKOBBIE WJIM PAa3HbIC BEIIECTBA.
KauecTBeHHBIE peaklu B XUMUHU.
lIpaxmuueckas paboma
OnpenenuTh: Kakoe M3 BeIlIeCTB (MHUINEBas COJa, KayCTHUYECKas COJa, KaJIbIIMHUPOBAHHAS COJIA) SIBIISIIOTCS COJISIMU
YTOJIBbHOM KUCJOTHI.

Omnepit 1. [leficTBUE MHAUKATOPAMH.

Omnpit 2. JlelicTBre Ha paCTBOPHI MUIIEBON U KAyCTUYECKON COMIbI YKCYCHOU KUCITIOTHI

Ha3Banue onbiTa Yrto HaOmr01aEM BriBog

BeiBOg: ..........
[IpoBeneHue ONMbITOB MOJATBEPKIAET, YTO MUIIEBAs COAa, KAILIIMHUPOBAHHAS COJIa — 3TO COJIM CJIa00U yroiabHOM
KHUCJIOTHI, @ KayCTU4Y€eCKas CoJja — paCTBOPUMOE OCHOBAHHUE.
OO6CynuTh, KaK JI0Ka3aTh OMBITHBIM ITyTEM, YTO TUIIEBAs COJIa SBIISCTCS KUCIION COJIBIO.
6.5 Bpeo numpamog: mug unu npaeoa. 11onp3a HUTPATOB: BaXKHEHIITNE MUHEPAIbHBIC YIOOpPEHUSI KaK UCTOYHHMK a30Ta.
Kpyrosopot azora. [loueMy BeHeprnHa MyXOJOBKa IMOEJAET HACEKOMBIX (TaK OHA BOCHOJHSET HEIOCTATOK a30Ta B
00NOTHCTHIX MecTax). HUuTpaTel B KauecTBe MUIIEBBIX KOHCEPBAHTOB. Kakue mpeBpalieHusi IporucXoIaT ¢ HUTPATaMU B

OpraHu3mMce 4CJI0BCKaA. A30T 1 €ro CTEIIEHU OKHMCJICHHUS.
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Ipaxmuueckas uacme.
OnpeneneHrne MaccOBOW JIOJIM a30Ta B KAJIMWHOM, HATPUEBOM M aMMOHUIHON cenutpe. BoiBoa: Kakoe u3 HUX Oonee
LIEHHOE a30THOE YJI00pEeHHUE.
[Tpoekt «BnusiHEE a30THBIX YA0OPEHHI Ha POCT CAXKECHIIEB (DacoIm.
7. PadoTa HaJa mMpoeKTaMHu — 5 4
6. Dman evibopa memvl, NOCMAHOBKU Yeau, 3a0ad UCCIe008aAHUSL .
7. Dman 8v108udCeHUs 2UNome3sbi.
8. DOman naanuposanusi nymu oocmudiceHuss yeneu Ucciedo8amelbCkux (NPoexmuvlx) pabom u 6vi60pa HeobXoouMoz2o
UHCMPYMEHMAPUSL.
9. Oman nposedenus yueOHO20 uUCCIe008aHUs (NPOEKMHOU pabomvl) C NPOMEN’CYMOUHBIM — KOHMPOTeM 3a X0OOM
8bINOJIHEHUS U KOpPeKYUell pe3yibmamos.

10.9man oghopmnenus, npedcmasnenus (3awiumol) NPOOYKmMa NPoeKmHotl pabomoi
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