[Nognucan: MonoBa TaTtbsHa AHOpeeBHa

I_I O I'I O Ba DN: C=RU, OU=aupekTop, O=MBOY CLl
PaccMmoTpeno Ha 3acelaHHA VYTBepKaaro c.Hukonbckpe-Ha-Yepemware, CN=Monosa
TatbsiHa AHapeeBHa, E=sis1853@mail.ru

Henarornqecxoro COBETa ,HI/IpeKTop T. A. Tlommosa aT bﬂ H a OcHoBaHue: s NoATBePXaato aTOT JOKYMEHT
I MecTonornoxeHue: YrbsiHoBckasi 061.

[Iporokon Ne 1 [Tpuxa3z Ne 64 Menexecckwii paiion

oT «25» 08 2022 . or «30» 08 2022 r ] EEHER OS-Ha- Hopsmuiane yn flenuna 59

,A\H.u| pee B H a [Nlata: 2022.10.21 09:40:01+03:00

Foxit Reader Bepcusi: 10.1.3

PABOYAS [TPOTPAMMA 10 BHEYPOUYHOM JEATEJIBHOCTHU
[IpenMer —BHEYpOUHAs AEATENBHOCTh MO0 XUMHUU. «llepBble maru B XuMum»
Knacc — 8

Yacwi-34

Cocrasutens — Kanuposa JI.C.

IL1anupyeMble pe3yJbTaThl 0CBOECHHS 00YUYAKOIIMMHUCA NPOrPaMMbl BHEYPOYHOI JIeIT€JIbHOCTH.

JIN4YHOCTHBIE Pe3yJIbTaThI:

- 0CO3HABAaTh €AMHCTBO U LIEIOCTHOCTh OKPY’KAIOLIET0 MUPa, BO3SMOKHOCTH €r0 O3HABAEMOCTU U OOBSICHUMOCTH Ha
OCHOBE JOCTHKEHU HAYKH;

- IOCTENIEHHO BBICTPanBaTh COOCTBEHHOE LEJIOCTHOE MHPOBO33PEHHUE: OCO3HABaTh MOTPEOHOCTh W TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YHCIIE€ U B PAMKAX CAMOCTOSATENIbHOMN JESITEIbHOCTH BHE IKOJbL;

- OLICHUBATD KU3HEHHbIEC CUTYAIIMU C TOUKHU 3pEHUs 0€301acHOro o0pasa KU3HU U COXPaHEHHUS 3J0POBBS;

- OLIEHUBATh 3KOJOTUYECKHI PUCK B3aMMOOTHOILIEHUI YEJIOBEKA U IIPUPOIBI.

- popMHUPOBATH FKOJOTMYECKOE MBIIIICHUE: YMEHHE OLICHUBATh CBOIO ACSATEIBHOCTD M MOCTYIIKHU APYTHUX JIFOJIEH C TOUKH
3pEHUsI COXPAaHEHUS OKPYKAIOIIEH Cpe/ibl - TapaHTa KU3HU U OJIaronoyyus Jiroien Ha 3emIie.

MeTanpeaMeTHbIMU pe3yJibTaTaMu U3yueHus Kypca «llepBbie maru B XuMumn» siBJsieTcsa popMupoBaHue
YHUBEpCaAIbHBIX YueOHbIX AeiicTBul (YVY /).

PeryasituBubie YY/I:



- CaMOCTOSITETTbHO OOHAPYKUBATh U POPMYITUPOBATH YUEOHYIO MTPOOIEMY, OMPENEATh 1IeTh YIeOHOM NeATeIbHOCTH;
- BBIJIBUTaTh BEPCUU PEIICHUS MTPOOIEMbI, 0CO3HABATh KOHEUHBIN pe3yJIbTaT, BBIOUPATh U3 MPEI0KEHHBIX U UCKATh
CaMOCTOSTENIHO CPEJICTBA JOCTHKEHHUS LIEIIN;

- OCYUIECTBJIATH LEJIENOJaraHue, BKIYas IOCTAHOBKY HOBBIX LI€JIEH, IPe0Opa3oBaHUE NPAKTUYECKOM 3a1a4H B
[I03HABATEJIbHYIO;

- COCTaBJIATh (MHAMBUAYAJIbHO WIH B TPYIINE) IJIaH pEMIEHUsI TPOOIEMBL;

- paboTas Mo IUIaHy, CBEpPATh CBOM JEHCTBUS C LIETbIO U, IPU HEOOXOAUMOCTH, UCIIPABIATH OIIUOKU CaMOCTOSITENIBHO;
- YUYUTBHIBATh Pa3HbIC MHEHUS U CTPEMUTHCS K KOOPAUHALIUY PA3JIMYHBIX MO3ULINI B COTPYIHUYECTBE;

- B IMAJIOTE€ C YYUTEJIEM COBEPILIEHCTBOBATH CAMOCTOSATEIBHO BHIPAOOTAHHBIE KPUTEPHUH OLIEHKH.

ITo3naBaTeabHbie YY/I:

- aHAJIM3MPOBaTh, CPABHUBATH, KJIACCU(DUIIMPOBATH U 000011ATh (PAKTHI U SABJICHUS. BBISBIATH NPUUHUHBI U CIIEICTBUS
MPOCTHIX SIBJICHUU.

- OCYWIEeCTBJISITh CPaBHEHUE, KJIaCCU(UKALINIO, CAMOCTOSATEIBHO BbIOWpasi OCHOBAHUS M KPUTEPHUH [T YKa3aHHbBIX
JIOTUYECKUX OTIEPaLINiA;

- CTPOMTH JIOTUYECKOE PACCYKACHHUE, BKIIOYAIOLIEE YCTAHOBIIEHNE TPUYHHHO-CIIEICTBEHHBIX CBA3EH.

- CO31aBaTh CXEMaTUYECKUE MOJIEIIU C BbIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

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

- npeoOpa3oBbIBATH MHGOPMAIIMIO U3 OJHOTO BHUIA B IPYToi (TaOIUIy B TEKCT | Tp.).

- YMeTb OIpPEACNIATh BO3MOKHbBIE ICTOUHUKH HEOOXOUMBIX CBEJICHUM, MPOU3BOAUTH OUCK UH(GOPMAIIIH,

AHAJIM3UPOBATH U OLICHUBATH ee AOCTOBCPHOCTD.



- 0000111aTh TOHATHSA - OCYIIECTBIISATH JIOTUYECKYIO OMEPAIHIO MepeXoa OT MOHATHI ¢ MEHBITUM 00bEMOM MOHSATHUSM C
OOJIBIIIIM 00BEMOM;

- CTPOUTDH JIOTUYECKHUE PACCYKACHHS, BKIIIOUAIOIIUE YCTAHOBIICHHUE MPUYNHHO-CIIEICTBEHHBIX CBS3EH.

- OOBSICHATH SIBJIICHUS, TPOIECCHI, CBA3M U OTHOUICHHS, BBISBISIEMBIE B XOJI€ MCCIEIOBaHUS, OCYIIECTBISATH BHIOOD
Haunbosee 3¢ (HEKTUBHBIX CIIOCOOOB PELIEHUS 3a/1a4 B 3aBUCUMOCTU OT KOHKPETHBIX YCIOBUH.

KommynukaTuBubie YV /I

- yMeTb (OpMYJIUpPOBaTh COOCTBEHHOE MHEHHME U IMO3UIHUIO, apTYMEHTUPOBATH €€ U KOOPAMHHMPOBATH €€ C IMO3ULIUU
HapTHEPOB B COTPYIHUYECTBE MPHU BBIPAOOTKE OOLIETO PEIICHNsI B COBMECTHOU JESITENbHOCTH;

- 0TOOpa)kaTh B pEUH COAEPKaHUE COBEPIIAEMbIX IEUCTBHI, Kak B (pOpME IPOMKOM COLIMAIM3UPOBAHHON PEUH, TaK U B
dbopme BHyTpEeHHEH peun;

- YMETh apryMEHTUPOBATH CBOIO TOUKY 3PCHUS;

- YMETh OCYIIECTBIATh B3aUMHBIN KOHTPOJIb U OKa3bIBAaTh B COTPYJHUYECTBE HEOOXOIUMYIO B3aUMOTIOMOIIIb;

- yMETh pabOoTaTh B TPYMIIE - YCTAaHABIUBATH pabouue OTHOIIEHUS, Y3PHEKTUBHO COTPYIHUYATH U CIIOCOOCTBOBATH
MIPOAYKTUBHOW KOOTIEPALNH.

IIpenmMeTHbIMHU pe3yJIbTATAMHU U3YUYCHHUS IPEAMETA SBISIOTCS CIEAYIOIINE YMEHHUS:

- 0CO3HAHHUE POJIU BEILIECTB;

- OIIPEIENISITh POJIb PA3TUYHBIX BEIIESCTB B IPUPOJIC 1 TEXHUKE;

- 00BSACHATDH POJIb BEIIECTB B UX KPYTOBOPOTE;

- PACCMOTPEHHNE XMMHUECKHUX TPOIIECCOB;

- UCIIOJIb30BATh 3HAHWUA XUMUHU IIPHU CO6J'IIOI[CHI/II/I IIpaBUJI UCIIOJIb30BAHUA OBITOBBIX XUMHYSCKHX mperaparos,



— pa3iauyaTh OnacHble U 0€30IaCHbIE BEIIECTBA;
- IPUBOJUTH IPUMEPBI XUMHUYECKHUX IIPOLIECCOB B IPUPOJIE;
- HaXOJWUTb YEPThI, CBUICTEILCTBYIONINE 00 00IIMX MPU3HAKAX XUMUYECKUX MPOLIECCOB U UX PA3IUUHIX;
- HCTIOJIb30BAHNE XUMUYECKUX 3HAHUU B OBITY;
- 00BSACHATH 3HAYCHHUE BEILECTB B )KU3HU U XO35HCTBE UEIOBEKA;
- 00BSCHATH MUP C TOUKHU 3PEHUS XUMUU;
- hopmupoBaTh npeAcTaBIeHus 0 OyayieM NpodecCHOHaILHOM BBIOODE.
Kpome Toro, 3aHstus npusBaHbl MPOOYIUTh y YYaIIUXCS MHTEpEC K XMMHUUYECKON HayKe, CTUMYJIHMPOBATh JajibHElIee
U3YYEHUE XUMHH. XMMHUYECKHE 3HAHUS, CPOPMUPOBAHHBIE HA 3aHATHIX, HH(HOPMALIMOHHAS KYJIbTypa y4alluXcs, MOTYT
OBITh MCIOJIb30BaHbl UMU JIJISl PACKPBITHS PA3IMUHBIX MPOSBICHUN CBSI3U XUMHHU C )KU3Hb.
DopMBbI 3aHATHH:

B 00pazoBaTenbHOM IPOLECCE UCITONIB3YIOTCA Pa3iInuHble (POPMBI IPOBEACHUS 3aHATHS:

° Oecennbl;
) JIEKIUH;
) CEMHUHApBI,

® MPAKTUYECKOE 3aHATHUE;
® XMMHWYECKHH SKCIIEPUMEHT;
e paboTa Ha KOMITBIOTEPE;

® DKCKYpCHUU;



BBIIIOJIHCHUC 1 3alllUTa IIPOCKTOB

1. Conep:kaHnue nNporpamMmmbl

HHCTpYKTa)K 110 TEXHUKE 0€30IMaCHOCTHU IMIPOBOAUTCA HAa KAXKAOM 3aHATHUHN IICPCI ITPOBCACHUCM SKCIICPUMCHTA.

1. BBenenue
1.1 Beoonoe 3anamue. 3HaKOMCTBO yYaIlIUXCsl C HOBBIM Y4€OHBIM KYpCOM BO BHEYPOUHOU I€ATEIbHOCTH.
1.2 Mecmo xumuu ¢ ecmecmeo3nanuu. 3apoXjaAcHUEC XUMHUUA Kak HayKd. CBs3b XUMHH C TPAKTHUYECKOH >KU3HBIO
YEJI0BEKa.
llpaxmuueckas uacme.
Co31aHue MO3HABaTENLHBIX KPOCCBOP/IOB U APYTMX UHTEPAKTHBHBIX yIpakHeHMd Ha LearningAps.org wim MyTest.
2. JKcIepUMMEHTAbHbIEe OCHOBbI XUMHUM
2.1 Bewecmea. Ilpuemsl odopawenus c éeumecmeamu.
N3yyeHnue mnpaBuil TEXHUKA OE€30MACHOCTH, MPEAyNpeXIaIUX M  3alpeljarolux 3HakoB. llepBas momours.
[IpoTHBONOXapHBIE CPENCTBA 3ALIUTHI.
3HaKOMCTBO C BEILIECTBAMH, BCTPEUAIOIIMMHUCS B OBITY: HOAHAsI HACTOMKA, Me/lb, AJIIOMUHUMN, COJIb, MUIIEBAs COJA,
JMMOHHAsl KUCJIOTa, YKCYCHasl KHCJIOTa, BOAA, MEAHbIN Kynopoc. OTauune BEmecTB MO (PU3UUYECKUM CBOMCTBAM:
arperaTHoe COCTOSIHME, LIBET, 3alax, BKYC, pacTBOPUMOCTb. IIpaBuia XpaHeHHs] BEIIECTB B JIabDOpaTOpHUHU.
TOKCMYHOCTH BELIECTB JJIs KUBBIX OPraHU3MOB ONPENEISETCS UX XUMHYECKMMHU CBOMCTBaMH, UX CIOCOOHOCTBIO

BCTYIIAaTb B XUMHWYCCKUC PCAKIIHNN. HpO}IBHeHI/Iﬂ TOKCHUYHBIX BCHICCTB Y YCIIOBCKA: XUMHUYECKUI 0KOT', pasapaKCHUC



2.2

2.3

CJIIM3UCTBIX O0O0JIOYEK, KaTap AbIXaTEIbHBIX ITyTEH, aJUIEPrUYECKUE PEaKLUU, OCTPhIE JI€PMATUThI, KaHLIEPOT€HHOE
JENUCTBUE, TMOpPAXEHUS OPraHoOB, BO3MOXHOCTh JIETAIbHBIX HCX0A0B. [IpaBuna orOopa BemiecTB (TBEpIbIE,
MOPOITKOOOpa3HbIe, >KHIKUE, BOJHBIC PACTBOPHI, 0CO00€ BHHMaHWE — pabOoTa TOJBKO C MaJbIMH OOBEMaMu
BEIIIECTR).

Tecm Ha ocHOBe 3a/1anuii U3 oTkpbIToro 6anka OUIIU (pazaen «MeTobl TO3HAHUS)

Ilpaguna o6e3onacnoi pabomul npu nposedenuu Ikcnepumenma. Texnuxa nabopamopuvix pabom.

3HaKOMCTBO ¢ Ja0OpaTOpHBIM OOOPYAOBAHHMEM: CTEKJIIHHAs IMOCyJa (XMMHYECKHUE CTaKaHbI, KOJIObI, BOPOHKH,
JeJINTENbHbIE BOPOHKH, MEPHAas MOCYZAa), BEChI, IITATUBBI AJi MPOOUPOK U MpUOOPOB, HarpeBaTeIbHbIA MPUOOp-
CHUPTOBKA, (pappopoBas 1nocyna (BeInapuBaTEIbHbIEC YAIIKU, TUTJIU, CTYIIKH, IATEIN) U Jp.

besonacHas paGota co cTekioM, MpoOKaMu (JIEMOHCTpaIusi pe3Kd CTEKISHHBIX TPYOOK, WX HarpeBaHWs IS
U3MEHEHUS (DOPMBI).

IIpakmuueckas uacme.

C6opka mpubopa i nonydeHus razoB. [IpoBepka Ha TepMETHUHOCTb. 3aKpelJIeHHE ero Ha mTaTthBe. PHCyHOK
npuodopa npu nomoiu tpadapera.

Haczpesamenwvuwvie npuoopel.

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

N3yyeHue CnupTOBKU: COCTaBHBIE YACTU U UX (DYHKIIHS.

['oprouee TOMIMBO AJIs1 CHUPTOBOK: 3TUIIOBBIN cIUPT. OCOOEHHOCTH peaklUy TOPeHHs: BbIEICHNE TEIUIa U CBETA.

Cyxoe roprouee



[IpaBuna HarpeBaHus NPOOUMPOK C BOJHBIMH pacTBOpaMu (TPEIBAPUTEIbHBIA MPOTPEB BCEH MOBEPXHOCTH,
00s13aTeIbHBIA HAKIIOH IPOOUPKHU, OTBEPCTUE MTPOOUPKHU «OT ce0s1», 3aKpeIICHUE AeprKaTest IPOOUPKH).
Hcnonb3oBaHue TUTIIEH NTPU NPOKAJTIMBAHUM BellecTB. HazHaueHue onepanuu npoKaJuBaHUs.

IIpaxmuuecxas yacmeo.

N3yuenune muiameHu. PUCYHOK IJTaMEHH.

COopka npubopa 71l BHITAPUBAHMS COJIM (KOJIBLIO HA IITATHB, BhIIApUBATEIbHAS YallKa, BOJHBIA PAacTBOP COJIH,
cnupToBKa). PucyHok npubopa mpu nmomoru tpadapera.

2.4 Yucmoie sewgecmea, ocooo yucmule eewjecmea. Ilpumecu. Cmecu. CriocoObl OYUCTKU BELIECTB OT IMpUMEcEH U
pasnenenus cmecerd. DuiubTpoBanue. Ileperonka. Kpucrammuszauus. Paznenenue ¢ MNOMOIIBIO MarHura,
JEIIATEIbHON BOPOHKHU
IIpaxmuueckas yacmeo.
1 BapuaHT: cMeCh PEYHOTO MECKa U caxapa.
2 BapHaHT: CMECh PEYHOTI'0 NIECKA U TOBAPEHHOU COJIH.
CocraBUTh CXeMy MOCIEAOBATEIIBHOCTU oOlepanuil (pacTBopeHue, (uiIbTpoBaHUE, BblMapuBaHue). CpaBHUTH U
0oOCYIIUTh pe3yNbTaThl ABYX BapuaHTOB. OOpaTUTh BHHMaHHE Ha CMeCh caxapa U mecka (y HEKOTOPBIX YalllKu
HNOKPBUJIUCh KOPUYHEBOM Maccoii), Ha Ba)KHOCTh YCIOBUU MPOBEACHUS HKCIIEPUMEHTA, B JAHHOM Cclly4ae Ha
CBOEBPEMEHHOE MPEKPALIEHNE HArPEBA.

2.5 MemooOwt no3nanus 6 ecmecmeo3HaHuu.

Habmronenue. DxcnepuMent. MoenupoBaHue.



VYcaoBus npoBeeHUsT HaOMIOAEHUS! KaK OCHOBHOTO METO/1a MO3HAaHUs. MBICIUTENbHBIN U pealbHbId SKCIIEPUMEHT.
YHuBepcanpHbIe 3HAHUS YEJIOBEYECTBA HA OCHOBE HaOM0eHUs. PU3NUYECKUE U XUMUYECKHUE SIBICHUS.
IIpaxkmuueckas uacmo.

bpoyHOBCcKoe nBHKEHHE TOJ MHUKpockonoMm. OOHapyKeHHE XUpa B CEMEHax MoJcoJiHeYyHuKa. OOHapyx eHue
Kpaxmana B KapTodene. OOHapyXKeHHE YIJIEKUCIOTO0 rasa B BbIAbIXaeMOM Bo3ayxe. JloOaBiieHue JIMMOHHOU

KHUCJIOTHI B yail. OdopmiieHrne padboThI.

HazBanwue omnbiTa Kak BeImonHsim Yrto Habmromamu

OOpaTtuTh BHUMaHHWE HAa TPAKTHYCCKUE 3aJaHMs MPONUIBIX 3aHITHH. AKICHTHPOBATh, YTO METOJ HAONIOACHUS —
OCHOBHOM METO/I ITO3HAHMUS.

2.6 Booa. Pacmeopvl. Mopckasa u npecnas eoda. buonozuueckue scuokocmu: KpoBb, nuM@da, KIECTOYHBIM COK.
DKOJIOTHUECKHE TPOOJIEMBbI BOABL. JIEKTPOMPOBOJHOCTh KAaK CBOWCTBO PACTBOPOB DJIEKTPOJUTOB (MpaBHiIa
0€30MacHOCTH C AIEKTPOIIPUOOpaMu).

IIpakmuueckas uwacme.
OmnpeneneHre C IOMOIIBIO BJIEKTPONPOBOJHOCTH PACTBOPOB: B KAKOM XUMHUYECKOM CTaKaHE HaXOIUTCS
TUCTUIUIMPOBaHHAs Bojaa. JlaHBI TpH pacTBOpa: pacTBOP IMOBAPSHHOW COJIM, PACTBOP caxapa, AUCTHIUIMPOBAHHAs

Boza. Ocdopmienue paboThl.

Ha3Banue pactBopa Uro HabmrogaeM (3aropaercst JIamIoyka

WJIU HET)




Kak pacno3HaTe: B KakOM CTakaHe — IUCTWJUIMPOBAaHHAs BOJA M pacTBOp caxapa. JlOMKHBI MpEIOKUTH ABa
croco0a: OpraHoJIENITUYECKUIA U BbITTAPUBAHUE.
[Ipoekt «/3roToBieHne caMmoIeIbHOT0 IpuOopa AJIs UCCIETOBAHUS SJICKTPOIPOBOTHOCTH PACTBOPOBY

2.7 Maccoeas 0011 pacmeopeHHo20 euiecmea, iU NPOUeHmMHA KOHYEHMPAYUs 6euiecmeda é pacmeope.
B3gemnBanue. PaznoBeckl. HaBecka. MepHas nocyzaa (MepHbIE CTaKaHbl, KOJObI, HUIUHAPHI).
IIpaxmuueckas yacmeo.
IIpuroroBiaeHue pacTBOPOB IOBAPEHHOM COJIM 3a1aHHOM KOHLEHTPAL1H.
[IpuroroBieHne MIMITyYEero HANMUTKA U3 MUILIEBOW COMbI, TUMOHHOM KHCIIOTHI, caxapa U aCKOPOMHOBOUW KHUCIIOTHI:
KaXKaasi Trpynma oOmpelessieT KOJMYECTBO BEIeCTB Ha cBoe YycMoTpeHue. CpaBHEHME U OOCYXKIEHHE
PUTOTOBJICHHBIX HAIMMTKOB C T.3p. BKyca, (ukcanuu HaOMomaeMbix 3Q¢GEeKToB, pacyeToB WM BHITIOJHEHUS «HA
IJ1a30K», SKCIEPUMEHTAIIbHON KYJIbTYPBHI.

2.8 Hacwlujennole u nepecovliyeHHble PACMEOPDL.
Memoouka evipawgueanus kpucmaniioe. Monokpucrami. Kpucraumueckue apy3bl. UTO Takoe «3aTpaBKay.
JleMoHCTpalus NepechIllieHHOr0 pacTBOpa aleraTa HaTpusl.
IIpaxmuuecxas yacmeo.
[IpuroroBieHre HACBHIIIEHHBIX M TMEPECHIIEHHBIX pacTBOPOB. I[IpUroToBiieHHE BOJHBIX PACTBOPOB MEIHOTO
KyIlopoca, XJIOpHJa HaTpus, caxapo3bl JJIs BbIpAIMBAaHUS KPUCTAUIOB. BeIpamyBaHue KpUCTaUIOB U3 pacTBOpa

KaMEHHOM COJIM U HOI[HpOBaHHOﬁ COJIK: CCThb JIM pa3HHIIA. HO‘—ICMy AJId BbIpalllMBaHUA KPHUCTAJLJIOB KaMCHHAA COJIb



Jay4uie, 4eM noaupoBaHHas. [lomydyeHne okpameHHbIX KPUCTAIIOB COJIM C UCIIOJIb30BAHUEM IUIIEBBIX KPACUTEIIEH.
BrIpanuBanue KpucTaaioB MEIHOTO Kylopoca U3 BOAHO-CIIUPTOBBIX PACTBOPOB.
3. 3HaKOMHMMCHl C MUPOM HAHOYACTHII

3.1 Mooenuposanue. Monenu B ectecTBO3HAaHUHU (TJIOOYC, KapThl, (U3MUECKUE MOJETH, OMOJOTHYECKHE MYJISKH,
KPUCTAJUIMYECKHUE PEHIeTKH). MoJIen aTOMOB U MOJIEKYJT B XUMUHU.

IIpakmuueckas uacmo.
N3rorosnenue Mozeneit MOJIEKyJ U3 NOAPYUYHBIX cpeAcTB. PaboTa BooOpakeHusl.

3.2 Cmpoenue sewyecmea. Pazmepul wacmuy. Hanouacmuuyuo.

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 cToJIax HaXOASATCS MEPHBIN HUIUHAP, KOJIOA C BOJOM, BECHl PHIYAXHOTO THUIIA C
HabopoMm pas3HoBecoB. Ilpemnoxure cnocoObl omNpeneraeHus pa3MEpOB MOJEKYJI BOAbl (IMIPAKTUYECKUA U
TEOPETUUYECKHUI).

Bonpoc: OTHOCHUTCS U MOJIeKyJa BO/Ibl K HaHo4acTHuiiam? [loueMy BUpyChl Ha3bIBalOT HAHOPOOOTAMU?

3.3 Konnouonvie cucmemvl: nouea, 2iuHa, HPUPOOHbIE 600bl, 6030yX ObIM, MUHEPAbl, XJled, MOJIOKO, MACIO,
Kpoey...Konnouonwvle u ucmunnwle pacmeopsl. Onrnyeckue cBoucTna: «d3@@ext Tunaans», «IBiIeHUe UCKPAIIUXCS
cioeBy». KosiouiHble YacTUIlbl U UX pa3Mephl. Dxcnepumenmanvuasn 3aoada Ne I. Ha ctonax: jmazepHast ykaska H
Ja3epHbIN (POHAPUK C KPACHBIM JIy4OM, JBA XMMHUYECKUX CTaKaHa: B OJTHOM 3aBapCHHBIN MAKETUK Yas, B JPYTOM —
yucTas Boja. [Ipomyctute syd nazepHoro ¢oHapuka uyepe3 CTakaHbl. B KakoMm cTakaHe, MO-BallleMy MHEHHUIO,

HaXO0AUTCA KOJJIIOMAHAA cucrema? Ha ueM ocHOBBIBaeTCs Balie HpeI[HOJ'IO)KeHI/Ie?
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Oxcnepumenmanvhas 3adava Ne 2. Bam Bbianbl pactBopsl arerata cBuHia PO(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(CH3;COQ), . O6pasyercs »xentbiii ocamok. Harpeiite
MPOOUPKY 0 PACTBOPEHHS OCaJKa. 3aTeM OXJIATUTE MPOOUPKY OKOJIO 2-3 MUH U MOMENIAaeM B COCYJl C XOJIOAHOU
neasHOM Bosoi. Uto HabmogaeTe? YTo NpoOMCXOIUT MpU BCTPSIXUBAHUU MTPOOUPKU?

Wtak, BBl TONBKO YTO OOHAPYKWIW PA3IMYHe MEXKITY MCTUHHBIMH PAacTBOpaMH W KOJUIOMIHBIMH pacTBopamu. B
MOCJICTHUX BBl HAOMIOJANIM TposiBJIeHUE onTuyeckux 3 dexToB: «dddext Tunnans» (dkem. 3aa. Nel) u «saBieHue
UCKPSIIIUXCS CI0eB» (IKCI. 3a71.Ne2).

Bompoc: Kak goka3atb, 4TO MBUIBHBIN pacTBOp sBIIAETC KoJumonaHou cuctemoi? (I1o paccestHuio cBeTa B pacTBOpE
-koHyC Tunmams).

UTO MpOUCXOIUT €CIU B MBUIBHBIM pacTBOp A00aBUTH MoBapeHHYI0 coib? (IIpo3paunblii mpexae pacTBOp Pe3Ko
MYTHEET, 00Pa3yIOTCs KPYITHBIC XJIOIbsI). 3HAKOMCTBO C SIBJICHUSMHU KOATryJISIIUN U BHICATTMBAHUS.

IIpoexmuas 3a0aua Ne [.]IBa ydyeHUKa MPUTOTOBWIM CMECh M3 PACTUTEIILHOTO Maciia U BOJBI: 100aBUB MOJOBUHY
yalHOU J10XKH Macyia B 200 mu1 Boabsl. OMH U3 HUX YTBEPKIAET, UTO MOJIYYEHHAs CMECH SIBJISIETCS] KOJUTOMIHBIM
pacTBOpoM, a apyroi 3To oTpuiaetr. Kto nmpa? CBoil OTBET WIIIOCTPUPYHTE CHUMKaMU Ha MOOWJIBHOM Tee(oHe.
(ITpaBer 00a ydeHwka. Bce 3aBHCHT OT OCOOCHHOCTEH MPUTOTOBJICHUS CMECH. ECIM mpocTo pa3meniatb Maciio B
BOJIe, TO KOHyC TuHaans He HaOmomaeTcs. Ecim ke akTUBHO B30alIThIBaTh CMECh B TCUCHHE HEKOTOPOT'O BPEMEHH,
TO CMECh MYTHEET W B TaKOM PAacCTBOPE XOPOIIO BHJEH KOHYC PACCESTHHOTO CBETa, TO €CTh MOSBISIOTCS

MCJIKOAUCIICPCHBIC YaCTUILBI KAIICJICK Macna).
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BriBoa: KOJIOMIHBIE PAcTBOPHI MOXKHO OOHApyXUTh MO ONTHYECKOMY TecTy «dddext Tunmams», KOTOPHIi
0oOHapy’KUBAETCs, €CIIM KOJUIOUHBIC YACTHUIIBI HE MPEBBIIIAIOT AUANa30H HAHOPA3MEPOB.

3.4 Memoowl u cpedcmea IMRUPULECKOZO0 UCC/1€008AHUA.

Ha npenpinymux 3aHATHAX BBl BHINONHSIM SKCIIEPUMEHTAIbHBIE M MPOEKTHBIC 3adaud. Kak BbI qymaere, Kakue
METO/Ibl UCCJICIOBAHUS BBl UCIIOJIH30BAIIH?

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

BcnomuuTte 3agaHusi, IpOCMOTPUTE CBOU 3allUCHM U MPOKOMMEHTHPYHTE UX C TOYKUA 3PEHMS] MCHOJIB30BAHHBIX
METOJI0B Hccie1oBaHusl. YeM BbI MOJIb30BATIUCH, YTOOBI PEIINTh OCTABICHHYIO MIEpPEl BAMU IIPOOIIEMY.

llpoexmnas 3adava Ne 1. Haiigute, yemMy paBHa IUIOTHOCTh ATIOMHUHUEBOU (POJIBIU M MEIHOM WIIM CTalbHOU
0OJIBaHKHM HEMPaBWIBHON (DOPMBI, KOTOPHIE JIEKAT Ha Bamux croiax. et o0cyxnenue.

JIOTOKHBI TIPEIJIOKUTH TUTaH PELISHHs ATON 3a/1auH, OTPEACTUTh KaKiue HE0OX0IUMbl H3MEPUTEIbHBIE TPUOOPHI IS
pELICHUS 3TOM 3aJa4Hu.

CpaBHUTH HaWJICHHOE 3HaYEHUE TUIOTHOCTH AIFOMUHUS, MEJU WIIA CTAaJ CO CIIPABOYHOMN BEJTUYHHOM.

3.5 Kak cmenenv usmenvuennocmu éausem Ha oouyro naouyadv conpukacarouwuxca yacmuy. OObeMHBIC B3PHIBBI
Ha MYKOMOJBHOM 3aBOJie, APEBECHO-CTPYKEUHOM MpeanpusTuu. Ilouemy Henp3s HCNONb30BaTh OCH3UH IS
pO3XKUTa IPOB. BCHOMHUTE «UTO TaKO€ MJIOIIAbY», «EAUHUIIBI U3MEPEHUS TUIOLIAIM.

IIpoexmuas 3aoaua Ne 1. Y Bac Ha cronax HaxoisaTcs 1uO0 KyOuk PyOuka, nubo maneHbKas yrnakoBKa caxapa-
padunana. HaiiguTe miomanp mesoro Kyoruka u o0Iyo 1Iomaas 9 Maibix KyOUKOB, W3 KOTOPBIX COCTOUT OOJIBIIION
KyOMK; WJIM LIETION YIMaKOBKU caxapa M OOIIyr0 IJIOIIA b BCEX KYCOUYKOB caxapa B ymakoBke. CpaBHUTE 3HAUEHUS

TUIOIA/IN LENON (GUTYphl K CyMMapHO# miomaan ee yactei? Kakyro 3aKk0OHOMEpHOCTh Mbl MOKEM HaOII01aTh?
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3.6 Hanooovekmuvl u 00ycno6i1eHHOCMb UX YHUKAIbHBIX CEOUCHME PE3KUM YeeaudueHuem Nniouiaou noeepxHocmu
yacmuy: HAHOYACTUIIBI, HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPUKH, JICHIPUMEPHI, I[COJIUTHI,
KBAHTOBBIC TOUKHU.
llpoexmnas 3a0aua Ne 2. Yxo nocst umeet niuny 12-13 mwm, a yactuna maraeruta Fe304 — 20 aM. YBenuubTe ux B
1 mummapn pa3. C kakuMu OOBEKTaMHU BBl Temnepb Oynere ux cpaBHuBaTh? Kakue ¢uzmueckue BeTMUUHBI
W3MEHSIOTCA MPU U3MEHEHUU JIMHEMHBIX pa3MepoOB?

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

Kaxxnoit rpynne Bbl1anbl TUCTHI Oymaru A4 u xumudeckue ctakanbl oobemMom 100 mut. Kaxknas rpymnma 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
MJI0Ia/Ib KOMKOB OyMaru, HaXo s IUXCsl B CTakaHe?

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

Kakum oOpazoM Mbl yBETWYWIM CYMMapHYIO IUIONIAAb MOBEpXHOCTU Oymaru? (YMmeHblleHHEM o0beMa OJIHOTO
JIUCTA)

3.7 Hanoob6vekmot u 00ycino61eHHOCIb UX YHUKAIbHBLIX CEOUCME PE3KUM YeeaudeHuem Naouiadou noeepxXHocmu
yacmuy: HAHOYACTHUIBI, HAHOIUJIEHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOLIAPUKH, JACHIAPUMEPHI, IICOJIUTHI,
KBAaHTOBBIE TOYKHU.
llpoexmnas 3a0ava Ne 4. Haliqurte momaab CBOeH YyepernHold KOPOOKU M CpABHUTE €€ C IUIONIAbI0 TTOBEPXHOCTH

GOJIBIINX MOTYIIAPHIL M YeperHoi Kopobku, ecian S(kopa 6.1.) = 2500 cm” . S(u.x)=4nr’/2, roe r=C/2x.

13



OObsicHeHue: OOBITIAs TUIOIIAAb OONBIINUX MOMYIIAPUN 0OBICHICTCS HATMYUEM MHOTOYUCIICHHBIX CKJIAJIOK.
Oxcnepumenmanvhasn 3aoaua. Ha cromax HaxomsATCs — CTallbHas KHOIIKA, JKEJIE3HBIH TBO3Mb, KyCOYEK MEIHOM
MIPOBOJIOKH, MEIHAs CKpeIKa, TPaHysIbl aTIOMUHUS U IIUHKA, ITAaTHB C IPOOUpPKaMH, coJistHas kucioTta. [lomecture
MIPEIIOKEHHBIC TeJIa Ha JHO MPOOMPOK M J00ABBTE 3aTEM COJITHYIO KHCIIOTY (BBICOTA CTOJ0A KUIKOCTH TMPUMEPHO
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
clenaH OOBbEKT H, B an/xum
pany

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

C KUCJIOTOM HE B3aMMOJIEUCTBYIOT METAJUIBL: ........
- 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 4YacTHIl BIMSET HE TOJBKO HAa CKOPOCTb PEAKINH
(0ObEeMHBIE B3pBIBHI), HO M HA XapaKTep XUMHUYECKHX CBOMCTB.

HpOCKT «B nmounckax KOJUIOMAHBIX PAaCTBOPOB»

14



4. XuMusi Ha cTpPaKe 310POBbSI.

4.1 Hoo. Boszonka iiooa. Hoo u3z anmexu.
Ilpaxmuueckas yacmeo.
W3roToBnenrne MOaeI MOJIEKYJIBI Homa. DIeKTpoHHas, Tpaduyeckast popMysna Hoaa
[IpoekT «OOHapykeHHUEe KpaxMasa B IPOIYKTaX MUTAHUS.

4.2 «Mapeanyoexkay». Ilepmanzanam xanus. MapraHel 1 €ro CTCTICHH OKUCIICHUS
Ilpaxmuueckas uacmeo.
OmnpeneneHrne MacCoOBOM JI0JIM KUCIOPO/ia B MOJIEKYJIe IIepMaHraHaTa Kajusl.
Pacuet oTHOCUTENBHOMN MIJIOTHOCTH KUCIOPO/Ia IO BO3AYXY.
COopka npubopa Jy1si MOTyYeHUs KUCIOPO/ia METOI0M BBITECHEHHUS BO3/1yXa.
DKCIEepUMEHT: cOopka mpudopa sl pa3ioKeHUs TepMaHranara kanus. KauecTBeHHas peakiusi Ha KUCIOPO/I.
[[BeTHBIE peakIuy ¢ IEPMAHTaHATOM KaJus (Hamp., TIepMaHTaHaT Kauus ¥ CyIbGUT HATPHS, JIp.)

4.3 Ilepekuco 600opooa. Ceoiicmea u npumeneHnue nepokcuoa 6000pooa. CTereHb OKUCICHUS KUCIIOPO/ia B MOJICKYJIe

MepoKCHIa BOJOPOA.

Peakrust paznoxxeHus nepokcuaa Boaoposa. Kak mpoBecTr SKCIIepUMEHT.
Karanuzatopsl. Okcua mapranna (1V), dbepmeHT karanaza — KaTaau3aTopbl peakuy pa3ioKEHUs.
Ilpaxmuueckas uacmeo.

Oxcun mapranna (1V): Hanmucatb GopMysy BellecTBa U ONPEACTUTh CTETICHb OKHCICHHS.
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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 CBeKEHAaTepThIN KapTodensb (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.

4.4 Ayemuncanuyunosaa kucioma. Acxkopounosas xuciaoma. KucnoTHocTh cpenbl. pH — HUHIUKATOpBHl CBOMMHU
pYKaMH.
IIpaxmuueckas yacmeo.
Onucanve Quznyeckux CBOMCTB. [IpUroToBieHune pacTBOpoB AIETUJICATUIIMIIOBON U aCKOPOMHOBOM KHUCIIOT.

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

VHIUKATOPHI AnernncaanuuiioBas AckopOMHOBAs KMCJIOTA
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).

B3aumoieiicTBue acCKOpOMHOBOM KUCIOTHI € o 0M. Bompoc: /it Kakux 1ieeil MOKHO MCIO0JIb30BaTh ATy PEAKIUI0?

(nmst oOHapYKEeHHSI aCKOPOMHOBOM KHUCIOTHI B TPOYKTaX MUTAHUS).

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

KHCIIOTa

dusznyeckue dusnyeckue

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

4.5 «3enenka» unu opunnuanmosslil 3enenstil. 1{BeT mopomkoodpasHoro OpuIMaHTOBOTO 3eiieHoro. IIpakTuyeckoe
3HAYCHUE U TIOJTyICHHE.
llpaxmuueckas yacme.
duznueckre cBOMCTBa OPUILIMAHTOBOTO 3€JIEHOTO
Kak moka3aTh MOMIMHHOCTH OPHILIMAHTOBOTO 3eieHOro. I[IpoBemeHne IMOCaea0BaTebHBIX pPEaKIUi B OJHON
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(pUKCUPOBAIHN PE3yIbTAThI SKCIIEPUMEHTA (M3MEHEHUE 1[BETA, BHIMAICHUE OCAIKA).
[TpoekT «MOXHO JT1 UCTIOJIb30BaTh OPUIIMAHTOBBIN 3€JIEHBIM KaK MHIUKATOP KUCIOTHOCTH CPEIIbI»

4.6 «Mbino uydecnoey: X031UCTBEHHOE U TyaJI€THOE, KUIKOE U TBEPJIOE.

17



IIpaxkmuueckas uacmo.
JleiicTBUE TaKMyca Ha pacTBOP MbLIa, paCTBOP CTHUPAIBLHOTO TTOPOIIIKA
(moKa3aTenbCTBO WLIEJIOYHOTO XapakTepa MOIOLIMX CpeAcTB). M3ydeHuEe 3THUKETOK TBEPAOTrO M KUAKOrO MbLIa
(paznuune B XMMHUYECKOM cocTaBe). PacTBopeHre Mbliia B )KECTKOU U IUCTUILTUPOBaHHOM Boje. Dpdext Tunmans.
[Ipoekt «MpbI1OBapeHuE»
5. Xumusg nuiu

5.1 Caxap, kpaxman, uyennio103a — poOCmMEEHHUKU 2I0KO3bL.
Uro Takoe anabder. [ MukeMudeckuil MHIAEKC MPOYKTOB MUTAHUA.  XUMHUYECKHUE MOJICTACTUTENIN U UX KOBAPCTBO.
IIpakmuueckas uacmo.
Omnpenenenre MPOIyKTOB C BEICOKUM TIIMKEMHUYECKUM UHACKCOM (paboTa ¢ Tabiuiiei).
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.

5.2 Anwomunuit: eenuxkuit u yxucacuslit. Ilouyemy He ciemayeT TOJIB30BAThCS aTOMUHUEBOW Tmocynoin? ComnepHHK
kanbius. Ocreonopos. MeTauibl KOHCEPBHON OaHKH.
IIpakmuueckas paboma.
CBoiicTBa aJIFOMUHUS W 00JIACTH TIPUMEHEHUS aJIOMUHUS Ha OCHOBAHWUU €ro CBOWUCTB (moBTOpeHHE). COCTaBHUTH
Ta0JIMILy, KJIaCTep UITU CXEMY.

[IpoBeneHNEe XUMHUYECKHUX PEAKIIUN, XapaKTePHU3YIOMINX aM(pOTepHbIE CBOWCTBA COSAMHEHUN 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 HaOIIOHAEM YpaBHEHHE XUMUYECKOU pEaKIIUU

BeBOm: .............
[Tpoekt «Ee BennuecTBO — KOHCEpBHAsi 0aHKA: SIKCIIEPUMEHTAIILHOE ONPECIIEHUE METAJLIIOBY.
5.3 VYkcycnana kucnoma. CTONOBBIN YKCYC, YKCYCHAsl 3CCEHIIMSI, JISJTHAsT YKCYyCHAst KACIOTa: B 4eM pa3Huia. CBoiicTBa

YKCYCHOM KUCIIOTHI U €€ MpuMeHeHue. GU3n0I0rn4ecKoe BO31€MCTBUE KUCITOTHI.

Ipaxmuueckas paboma.

CocrapieHue MOHATUMHON CXEMBI: «UTO s 3Hat0 00 YKCYCHOM KUCTIOTe»  (MHAWBUIYATbHO, JIMOO B IPYIIIE).
Pacuer xoHIIEHTpaIK KUCIOTHI MIPU €€ pa30aBICHUN.

KucnoTtHOCTh paCcTBOPOB MUIIEBOW COJIBI U YKCYCHOM KUCIIOTHI.

lNamenue nuIeBoMn CoApl YKCYCHOW KHCIOTON: MPU3HAKU XUMUYECKON

peakimu (BBIICTICHUE Ta3a, PE3KOe YBEINYCHHE 00beMa peakiMoHHON cMecn). [1oBTOpUTH peakIuio rameHus: Coabl
C UCIOJIb30BAaHUEM HWHAUKATOpa (HAmp., OTBapa KPAacHOKOYAHHOM KamycTel). [ns dero HeoOXoaumo ObLIO
MIPUMEHEHUE UHIUKaTopa?

OOpatuTh BHUMaHUE, YTO BBIJICTICHUE Ta3a YaCTO COMPOBOXKIACTCS

yBEJIMUYEHHEM 00beMa peakIMOHHOU cMecu. Kakue Mepbl mpe1ocTOpoKHOCTH
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HY’KHO COOJIFOJIaTh MTPU MPOBEICHUN TAaKUX PEAKIUN?

5.4 «Conenan hnawa ocu3np» (NIOBapeHHas COJIb, IOTAlll, [JIyTamMaT HATPHUA....... riayoepoBa CoJlb, MEIHBIN
KYIopocC...... )
[Inmesas cona, NUThEBask COJA, KAIBIIMHUPOBAHHAS CO/IA, KAYCTUYECKasl COJIa: OJMHAKOBBIEC WJIA pPa3HbIE BELIECTBA.
KadecTBeHHBIE pEaKklIMK B XUMUHU.
lIpakmuueckas paboma
Onpenenutb: KaKoe M3 BEIIECTB (MULIEBasi COJa, KayCTUYECKasi COJia, KAJIbLIMHUPOBAHHAS COJIa) SIBIISIFOTCSI COJISIMU
YTOJIbHOM KUCJIOTHI.
Omnebit 1. [IelicTBHE HHAUKATOPAMHU.

OmnbiT 2. [lelicTBUE HA PACTBOPHI MUIIEBOM U KAYCTHUECKOMN CO/Ibl YKCYCHOW KUCIOTHI

Ha3Banue onbiTa Yro HaOIIOJaEM BriBog

BeiBOZ: ..........
[IpoBeneHre OMBITOB MOATBEPXKAAET, YTO MUIIEBas COAQ, KaJIbIIMHUPOBAHHAS COJAa — ATO COJIM ClIabod yroibHOU
KHCJIOTBI, 8 KayCTUYeCKas CoJa — pPACTBOPUMOE OCHOBAHHME.
OO6CynuTh, Kak 10Ka3aTh OMBITHBIM ITyTEeM, YTO MUIIEBAsI COJA SBISETCS KUCIION COJIBIO.

5.5 Bpeo numpamoes: mugh unu npaeoa. Ilonp3a HUTPATOB: BaKHEWUININE MUHEpAIbHbIE YIOOPEHHS KaK HCTOUYHHK
azora. Kpyrosopot azota. [louemy BeHepruHa MyXOJOBKa MOEAAET HACEKOMBIX (TaK OHA BOCIOJIHSET HEIOCTATOK
azoTa B OOJIOTUCTHIX MecTax). HuTpatel B kauecTBe MUIEBBIX KOHCEPBAHTOB. Kakue mpeBparieHus: mpoucxoasT ¢

HUTpaTaMH B OpTraHU3MC YCJIOBCKA. A30T 1 €ro CTereHu OKMCIICHUS.
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llpaxmuueckas uacme.
OrnpeneneHrne MacCOBOM JI0JIM a30Ta B KAJIMMHOM, HATPUEBOM M aMMOHMIHOM cenuTpe. BriBoa: kKakoe 3 HUX OoJiee
LIEHHOE a30THOE YJI00pEeHHUE.

[Ipoekt «BausiHue a30THRIX YIOOPEHHI Ha POCT CasKeHIIEB (hacoim.

6. PaGora Hag npoexkTamMu — S 4

1. Oman evibopa memvi, NOCMAHOBKU Yeau, 3a0ay UCCIe008AHUSL .

2. Dman 8v108UdMNCEHUSL 2UNOMESD.

3. Dman nnanuposanus nymu 00CMUNCEHUs yeael UCCIe008ameNbCKUX (NPOeKmMHbIX) pabom u 6b100pa HeobX00UMO20
UHCIPYMEHMAapusl.

4. Dman npogedenus yuebOHO20 UCCIEO08AHUS (NPOEKMHOU pabOmMbl) C NPOMENCYMOUYHLIM — KOHMPOIeM 3d X0O0OM
BLINOJIHCHUS U KOPPeKYyUell pe3yibmamos.

5. Oman oopmnenus, npeocmasnenus (3awumsot) NPOOYKmMa NPOeKmHoU pabomol

6. TemaTnueckuii_mjan nporpamMmmbl_«llepBble IArM B XMMHH)

7.

Ne |Hassanue pa3aena Bcero Teopus Ipak- HUcnoab3yemoe

n/n 4acoB THKA 00opyaoBaHHe
Pasnen 1. 1
BBenenue. (2u.)

1 2 1
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Pasznen 2.
JKcnepuMeHTAIbHbIE
OCHOBBI XUMHH. (84.)

1

1 JlaTumk
RIEKTPONPOBOIHOCTH,
11 (PPOBOI MUKPOCKOII

1

1 JlaTunk TemnepaTypbl
MJIATUHOBBIN

J[aT4YuK ONTHUYECKON
MJIOTHOCTH

[{rhpoBOit MUKPOCKOIT

Pasnea 3.
3HAaKOMHMCH ¢ MHPOM

HAHOYACTHIL
(8u.)
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Pa3gea 4.
XUMHUA HA CTPaxe
310poBbsi. (64.)

AIIXP

[TpuGop st moaydeHus

4 BOJIOpOAA
JlaTtunk pH
Pa3nea 5.
XUMUS MUIIHA
(54.)
5 JaTtuuk pH, natunk
PIIEKTPOIPOBOTHOCTH
JlaTunk
PIIEKTPONPOBOHOCTH
Pa3znea 6.
11 Padora Han
MPOEKTAMM.
(54.)
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NTOI'O:

34

24
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