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IHosicHUTEABLHAA 3AIINMCKA

PabGouass mporpamma 1o BHeypouHOU pAesiTenbHOCTH «llepBble miaru B XuMUU» Uil 8-X KJIACCOB COCTaBJIEHA B
cooTBeTCTBUM C TpeboBaHusiMu DenepanbHOro rocygapcTBEHHOro oOpa3oBaTEIbHOTO CTaHAapTa O0IIero oOpa3oBaHUsA
BTOPOTO MTOKOJICHUS:

1. [IpumepHast ocHOBHasi oOpa3oBareibHas MporpaMmMa OCHOBHOTO o00miero oOpa3oBaHus (ofgoOpeHa penieHueM
dbenepanbHOTO y4eOHO-METOIUYECKOT0 O0BEIMHEHHS TI0 001eMy oOpa3oBaHuto (IpoTtokoa ot 28 utoHs 2016 r. Ne
2/16-3) — fgosreestr.ru;

2. Tlucemo Muno6pHayku ot 28.10.2015 . Ne 08-1786 «O pabGounx nmporpammax y4eOHBIX IPEIMETOBY;
3. TIucemo Muno6pnayku ot 12.05.2011 r. Ne 03-2960 «O06 opraHuzanuu BHEYPOUHOU JCSITEIHHOCTH.

JlanHast mporpamMma SIBJISIETCS TPOrpaMMON OOIIEUHTEUIEKTyadbHOM HampaBieHHOcTH. [Iporpamma mocTpoeHa Ha

CJIEIYIOIINX MPUHIUIIAX:

- [Ipunyun nayunocmu (3HaHUS OCHOBaHBI HA OOBEKTUBHBIX HAYYHBIX (DAKTaX).

- Ilpunyun nocredosamenvHocmu u cucmemamuyrocmu (00y4eHUE OT MPOCTOTO K CIIOKHOMY, «OT HE3HAHUS K 3HAHUIO, OT

HEYMEHHUS K YMEHUIOY).

- IIpunyun Haensonocmu (OCYIECTBIECHUE CBA3U MEXKITY KOHKPETHBIM M a0CTPAKTHBIM).

- IIpunyun ocmvicienHocmu (IEPEHOC UMEIOIIMXCS 3HAHUM B HOBYIO CUTYAITHIO).

- IIpunyun cosnamenvnocmu u akmuenocmu (IPUMEHEHNE 3HAHUHA HA TMPAKTHKE ).

AKTYaJIbHOCTH MPOrpaMMbl 00YCIIOBJICHA T€M, YTO B Y4EOHOM IIJIaHE TIPEeIMETy «XUMUS» OTBEICHO BCEro 2 4yaca B

Hezenmio (8 Kimacc), 9To aeT BO3MOXKHOCTh C(HOPMHPOBATH Y yUalIUXCs JIMIIL 0a30BbIC 3HAHHS MO TpeaMery. B Toxe



BpEMs BO3pacT §8-T0 Kilacca SBIISICTCS BAKHBIM IS IPO(HECCHOHATBHOTO CaMOOIIPEIeNICHUs MKOJILHUKOB. BO3M0OKHO, 4TO
MIPOCHYBIIMHCSA UHTEPEC K XUMHUU MOXKET MepepacTu B OyaAylyro npodeccuro.

AKTYaJIbHOCTBH JTAaHHOH MPOTPamMMbl COCTOMT B M TOM, YTO OHA HE TOJIBKO JACT BOCIHMTAHHUKAM IPAKTUYCCKHE
YMCHHS M HaBBIKH, (DOPMHUPYET HaYaJIbHBIN OMBIT TBOPUYECKON ACATEIBHOCTH, HO ¥ Pa3BUBACT MHTEPEC OOYUYAFOIIETOCS K
AKCIIEPUMEHTY, HAyYHOMY IOHUCKY, CIIOCOOCTBYET CaMOONPEICICHHUIO YYalluXcs, OCO3HAHHOMY BBIOOpY Mpodeccum.
Yyamuecss CMOTYT Ha TIPAKTUKE UCIIOTh30BaTh CBOM 3HAHMS Ha YPOKaX XUMHUHU U B OBITY.

IMegaroruyeckasi 1ejJeco00pa3sHOCTh 3aKJIIOYAETCI B TOM, 4YTO0 0a30BBI Kypc IIKOJBHOH MPOrpaMMEI
npeaycMaTpUBacT NPAKTHYCCKHE pabOThl, HO HMX SBHO HEJIOCTATOYHO, YTOOBI 3aMHTEPECOBATH YYAlIUXCS B
CaMOCTOSITCJILHOM TPHOOPETCHUH TEOPETHYCCKUX 3HAHUH M TPAKTUYCCKUX YMEHHH M HaBBIKOB. J[JI1 3TOTO B KypC
«[TepBBIe maru B XUMHUI» BKIIOYCHBI HANOOJIEe IPKUE, HATIISAHBIE, MHTPUTYIONINE YKCIIEPUMEHTHI, CTIOCOOHBIC YBIIEYb U
3aMHTEPECOBATh YUAIIUXCS MPAKTUYECKON HAYKOH XUMUEH.

B pamkax HammonampHOTO TipoekTa «OOpazoBaHUE» CO3/IaHUE IEHTPa €CTeCTBEHHO-HAYYHOW HarpaBiieHHOCTH «Touka
pocTay» TMO3BOJMJIO BHEAPUTH B TpPOrpamMMmy IU(GPOBYIO JTA0OPATOPUIO M KAaYeCTBEHHO HM3MEHHTH IPOIECC OOYUCHHSI
XUMHH.

KonudecTBeHHBIE SKCIEPUMEHTHI IMO3BOJAT TMOJIYy4aTh JOCTOBEPHYIO HH(POPMAIUIO O TPOTEKAHWM TE€X WM HWHBIX
XUMHYECKUX TpoIeccax, O CBOMCTBaX BelIecTB. Ha OCHOBE MONYYEHHBIX JKCHEPUMEHTAIBHBIX JTaHHBIX O00ydaeMbIe
CMOTYT CaMOCTOSITENIbHO JIeNIaTh BBIBOJIBI, 0000IIATh PE3yIbTAThl, BHIABISITH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OymeT
CIIOCOOCTBOBATH MOBBIIIEHUIO MOTHUBAIIMH O0yUEHHUS MKOJILHUKOB.

Ieab nporpamMmmsi:



@OpMHUpPOBAHUE Y YYALIMXCSH HAYYHBIX IPEJICTABICHHM O XMMHM B ITIOBCEIHEBHOM JKM3HU YEIIOBEKA Yepes
npoOy>KJIeHUE UHTEpeca U pa3BUTHE NPO(ECCUOHATBHBIX CKIOHHOCTEN K MPEAMETY XUMHUSL.

3anaunm:
Oobpa3oBaresbHbIe:
® pPACHIMPUTH KPYTro30p YUaIIUXCS O MUPE BEUIECTB;
® HCIIOJb30BaTh TEOPETUUECKUE 3HAHUS 110 XMMUU Ha MPAKTUKE;
e O00y4uTh TEXHHKE 0€30MAaCHOCTH IPU BHIMIOJTHEHUN XUMUYECKUX PEaAKIUN;
e chopMHUpPOBATH HABBIKH BBITIOJIHEHUS MTPOEKTOB ¢ rcnosibzoBaHueM UKT u nudpoBoro obopynoBanus;
® BBISIBUTH TBOPYECKH OJIAPEHHBIX OOYYAIONMIUXCA U TIOMOYb UM TPOSIBUTH CEOsl.
Pa3zBuBarwime:
® CIocoOCTBOBATh PA3BUTHIO TBOPUECKHUX CITOCOOHOCTEN 00yYarOIINXCS;
e (dopmupoars UKT-kommeTeHTOCTH;
BocnurareabHble:
® BOCIIUTaTh CAMOCTOSATEIHLHOCTh IIPU BBHITTOJTHEHUH PaOOTHI;
® BOCHHUTATh YYBCTBO B3aMMOIIOMOINIH, KOJUIEKTUBU3MA, YMEHUE pabOTaTh B KOMaH]I€; BOCIUTATh
YYBCTBO JIUYHON OTBETCTBEHHOCTH.
CBs3b conepkaHusi NPOrpaMMbl BHEYPOYHOI 1eATEJILHOCTH € y4eOHBIMHU MpPeIMeTaAMM:
Kypc BHeypouHOI [eSITeNbHOCTH HACHHO M COJEpP’KATEIbHO CBS3aH C 0a30BBIM KypCOM XUMHUHM M TMO3BOJSET

MO/IJIEP)KUBATH B3aUMOCBS3 TEOPUH U TTPAKTUKH, (POPMHUPYET YCTOHUUBYIO MOTPEOHOCTh MPUMEHSTH TOJYICHHBIC 3HAHUS U



HAaBBIKU B ITOBCETHEBHOM KU3HM.
[Iporpamma mocTpoeHa Ha OCHOBE MeKIPeIMETHON HMHTerpauMu c (U3MKOW, MaTEeMaTUKOH, OMOJOTHEW U JPYrUMU
€CTECTBEHHO-HAYYHBIMH IIPEIMETAMMU.

Oco0eHHOCTH peanu3aluy NPOrpaMMBbI:

Bospact o0yuaromuxcs:

[Iporpamma opueHTHpOBaHa Ha BOCIIUTAHHUKOB B Bo3pacte 14-15 net 6e3 cnenuanbHON MOATOTOBKH.

DopMbI 3aHATHH !

B o6pa3oBarenbHOM Ipolecce UCIONb3YIOTCS pa3IudHble (DOPMBI MPOBEACHUS 3aHATHSA

° Oecenpl;
° JIEKIINH;
° CEMUHAPBI;

® [PAKTUYECKOE 3aHATHUE;

® XUMHYECKHUMN SKCIIEPUMEHT;

e paboTa Ha KOMITBIOTEPE;

® DKCKypCHUU;

e BBIIOJHEHHE U 3aIUTa POEKTOB.
Pe:xxum mpoBenenusi: 34 gaca B rox - 1 pa3 B Hepenmo. Bee 3aHATHS 10 BHEYPOUHOU NESATETLHOCTH TPOBOSTCS MOCIE
BCEX YPOKOB OCHOBHOTO PacCMMCaHUsl, TPOJOJIKUTEILHOCTh COOTBETCTBYET pekoMmeHaanusaMm CanlluH, 1. e. 40 MUHyT.

Buabl 1eAATeIbHOCTH: IPEAYCMOTpPEHbI TeopeTndeckue (204.) u mpaktuueckue 3ansatus (144.).



Coaepxkanue Kypca

1. BBenenmue (2uaca)

Beéoonoe 3anamue. 3HaKkOMCTBO y4alllUXCs C HOBBIM YY4E€OHBIM KYPCOM BO BHEYPOUHOM JI€SITEIIHHOCTH.

Mecmo xumuu 6 ecmecmeo3Hanuu. 3apOXKJICHUE XUMUH KaK HayKu. CBSI3b XUMUHU C MPAKTUYECKON JKU3HBIO YEJIOBEKA.
lIpaxmuueckas uacms.
Co3naHue MO3HABATEIBHBIX KPOCCBOPAOB U APYTHX MHTEPAKTUBHBIX yIpaxkHeHui Ha LearningAps.org uiaun MyTest.

1. DxcnepuMeHTAJbHbIE OCHOBBLI XUMHHU (84acoB)

1.1 Bewecmea. Ilpuemot oopawenun c eewiecmeamu.

N3ydenne mnpaBuia TEXHUKH OE30MACHOCTH, MPEAYNPEKIAOINIMX M 3alpellarlnux 3HakoB. IlepBas momolp.
[IpoTrBOMOXkapHBIE CPE/ICTBA 3AIUTHI.
3HaAKOMCTBO C BEIIECTBAMH, BCTPEUAIOIIUMHUCS B OBITY: HOJHAs HACTOWKa, MeJlb, aJlOMHUHUHN, COJIb, TUIIIEBAs COJIa,
JUMOHHAs KHCIIOTa, YKCYCHAs KHCIIOTa, BOJA, MEIHBIN Kyropoc. OTiMune BEmeCTB MO (PU3MUECKUM CBOMCTBAM:
arperaTHo€ COCTOSIHHE, IIBET, 3allax, BKYC, pacTBOpUMOCTh. [IpaBmiia XpaHEHHsS BeEIIECTB B JIaOOpaTOPHHU.
TOKCHYHOCTH BEIIECTB ISl )KMBBIX OPTaHU3MOB OIPEISIACTCS X XUMHUUYECKUMU CBOMCTBAMH, MX CIIOCOOHOCTBHIO
BCTYIIaTh B XUMUYECKHE peakuu. [[posBICHUS TOKCHYHBIX BEIIECTB Y YEJIOBEKA: XUMUUYECKHIN OKOT, pa3IpaKeHHUE
CIIU3HUCTHIX 000JI0OYEK, KaTap JbIXaTeIbHBIX MyTEH, alJIEPrUYECKUe PeakiluM, OCTPhIe JEPMaTUTHI, KaHIIEPOIE€HHOE

JICHUCTBUE, TIOPAXEHUS OpPraHOB, BO3MOXKHOCTH JIETANbHBIX HCX0AoB. [IpaBuma oTOopa BemiecTB (TBEpisbIe,



1.2

1.3

MOPOIIKOOOpa3HbIe, >KUJKUE, BOJHBIE PAaCTBOPHI, 0CO0O€ BHUMAaHHE — paldoTa TOJIBKO C MajbiIMU OO0BEMaMH
BEIIIECTB).

Tecm Ha ocHOBe 3afanuii U3 otkpeiToro 6anka OUIIU (pazgen «MeTobsl MO3HAHUS)

Ilpasuna de3onacnoii padomul npu npogedenuu Ixcnepumenma. Texuuka nadopamopuvix pabom.

3HaKOMCTBO C J1aOOpaTOPHBIM OOOPYJOBAHUEM: CTEKJSHHAs MOcyJa (XMMHUYECKHE CTaKaHbl, KOJIObI, BOPOHKH,
JIeUTENbHBIE BOPOHKHU, MEpHas MOCYyZa), BEChI, MITATUBBI JIJII MPOOUPOK M MPUOOPOB, HArpeBaTEIbHBIN MPUOOP-
criupToBKa, apdopoBas mocyaa (BeIMapuBaTeIbHbIC YaIlIKW, TUTJIHM, CTYIIKH, IITATEIN) U JIp.

be3onacHast pabota co cTekiioMmM, TmpoOKaMu (IEMOHCTpaIls PEe3KU CTEKJISHHBIX TPYOOK, WX HArpeBaHUs s
U3MEHEHUs (POPMBI).

IIpakmuueckas uacme.

CoOopka mpubopa myig noiydeHus: ra3oB. [IpoBepka Ha repMEeTUYHOCTb. 3aKpeIJIeHWe ero Ha ITaThBe. PUCyHOK
npubdopa mpu nmomoIinu Tpadapera.

Hazpesamenvnvie npuoopbot.

CruproBka. ["'azoBas ropenka. [Inmutka. Bogsnas 6ans. HazHaduenne HarpeBaTeIbHBIX MPUOOPOB.

N3yyeHnne CnupTOBKU: COCTABHBIC YACTH M MX () YHKIIHS.

["oproyee TOMIMBO 11 COUPTOBOK: ATHIIOBBIN cupT. OCOOEHHOCTH PEAKIIMU TOPEHUS: BBIJICJICHUE TEIla M CBETA.
Cyxoe roprouee

[IpaBunia HarpeBaHusi MPOOMPOK C BOJHBIMU pacTBOpamu (MpeaBapUTENbHBIN MPOrpeB BCEH MOBEPXHOCTH,
00s13aTENBHBIN HAKIIOH TMPOOUPKH, OTBEPCTUE TIPOOUPKHU «OT CeOs1», 3aKPEIUICHHUE IepKATENS POOUPKH ).

Hcnonb3oBanue TUTIIEH Npu MPOKAIIMBAaHUY BellecTB. Ha3zHaueHne onepanuu npoKajaivBaHUs.



IIpakmuueckas uacme.

N3yyenue miamenu. PucyHok miaMeHu.

COopka npubopa AJig BbIIapUBaHUSA COJM (KOJBLO HA IITAaTHB, BbIIAPUBATEIbHAS YalllKa, BOJHBIA pacTBOpP COJIH,
cnupToBKa). PucyHok npubopa npu nomoinu tpagapera.

1.4 Yucmuie eewgecmea, ocooo uucmule geuwecmea. Ipumecu. Cmecu. CriocoObl OUMCTKH BEIIECTB OT MpUMeEcEd U
pasnenenus cMmeceil. @unbrpoBanue. Ileperonka. Kpucrammmsanus. Paznenenne ¢ noMoIb0 MarHuTa, JeIUTENbHON
BOPOHKH
IIpakmuueckas uacme.
| BapuaHT: cMech pEYHOTI0 MECKa U caxapa.
2 BapMaHT: CMECh PEYHOI0 MECKA M MOBAPEHHOM COJIU.
CocTaBuTh CXeMy IMOCIIEIOBATENIHLHOCTU oOmepanuil (pacTBopeHue, (QuiIbTpoBaHUE, BbiMapuBaHue). CpaBHUTH U
o0CyIHuTh pe3ynbTaThl ABYX BapuaHToB. OOpaTUTh BHMMaHHWE HAa CMECh caxapa M Iecka (y HEKOTOPBIX YallKu
MOKPBUINCh KOPUYHEBOM Maccoi), Ha Ba)XKHOCTb YCIIOBHI MPOBEAEHUS HKCIEPUMEHTa, B JAHHOM Clly4ae Ha
CBOEBPEMEHHOE MPEKPAIICHUE HArpeBa.

1.5 Memoowt noznanua é ecmecmeo3Hanuu.
HaGmonenne. DxcriepuMenTt. MoenupoBaHue.
VYcnoBus npoBeieHNs HAOMIOAEHUSI KaK OCHOBHOI'O METOJa MO3HaHUSA. MBICIUTEIbHBIN U PEAIbHBII 3KCIIEPUMEHT.
VYHuBepcanbHble 3HaHUS YEJI0BEYECTBA HA OCHOBE HaOMoAeHU. PU3NYECKHE U XUMUYECKUE SIBJICHUS.

lIpaxmuueckas yacmo.



BpoyHOBcKoe nBHKEHHE TMOJ MUKpockonoM. OOHapyKeHue Xupa B CeMeHax MojcojJHeYHUKa. OOHapyxkeHue

Kpaxmaina B kapTodene. OOHapyKeHUE YTIEKHUCIIOTO ra3a B BbIIbIXaéMOM Bo3ayxe. /J[oO0aBieHne TMMOHHON KUCHIOTHI

B yail. OpopmieHue padoThl.

HasBanue onbiTa

Kax BbIIOIHSIN Yro mabiaroganu

O6paTI/ITB BHUMAHHNC HaA TPAKTHYCCKUC 3aJaHUS TIPOIIIbIX 3aHSITUH. AKLICHTI/IPOBaTB, qTO MCTOL Ha6J'IIOI[eHI/I$I —

OCHOBHOM MCTOJ IIO3HAHMU:.

1.6 Booa. Pacmeopvi. Mopckaa u npecnas eooa. buonozuueckue »yncuoxkocmu: KpoBb, nuM@da, KIETOYHBIM COK.

DKOJIOTHYECKHUE TPOOIEeMbI

BOJBI. QHGKTpOHPOBOJ]HOCTB KaK CBOMCTBO PaCcTBOPOB IJICKTPOJIHUTOB (HpaBI/IJIa

0€30MacHOCTH C ANEKTPONPUOOpamMu).

HpaKmuquKaﬂ yacmeo.

OHpGZIGJIeHI/IG C IIOMOHIBKO JJICKTPOIIPOBOAHOCTH pPAaCTBOPOB: B KAKOM XHMHUUYCCKOM CTAKAHC HAXOIUTCA

JUCTHILTUPOBaHHAs Bojaa. JlaHbl TpU pacTBopa: pacTBOp MOBAPEHHOM COJIM, PACcCTBOp caxapa, NUCTUIUIMPOBAHHAs

Bojaa. OdopmieHue paboThl.

HaszBanue pactBopa

Uro HaOmromaem (3aropaercs JIaMIOYKa

WJIU HET)

Kak pacno3natb: B KakOM CTakaHe — JIHCTHJUIMPOBAaHHAs BOJA W PAacTBOp caxapa. J[OmKHBI NMpEemIOKWTH ABA

croco0a: OpraHoJIENTUYECKUN U BhIIapUBAHHUE.

[Ipoext «M3roroBneHune camoieIbHOro0 NpudOpa sl UCCIAEAOBAHUS SJIEKTPOIPOBOIHOCTH PACTBOPOBY»



1.7 Maccosas 0ona pacmeopennozo eeujecmea, uiu nPOYEHMHAA KOHUEHMPAUUA eULeCmea 6 pacmeope.
B3emmuBanue. PaznoBecsl. HaBecka. Mepnas mocyna (MepHbIe CTaKaHbl, KOJIOBI, IMJIUHPHI).
IIpakmuueckas uacme.
IIpurorosiieHre pacTBOPOB IOBAPEHHOM COJIM 3aJaHHON KOHLEHTPALUH.
[IpuroroBiieHre MHUMYYero HANMUTKA W3 MHIIEBON COJbI, JUMOHHOW KHUCIOTHI, caxapa U acKOPOWHOBOW KHUCIIOTHI:
KaXk71asi Tpymmna ornpeaeiseT KOJUYeCTBO BEIIECTB Ha cBoe ycMoTpeHue. CpaBHEHUE U 00CYXKI€HHUE TPUTOTOBICHHBIX
HaUTKOB C T.3p. BKyca, ¢ukcanuu HaOmogaeMbix 3(P(EKTOB, pacyeToB WM BBIMOJIHEHUS «HA TJIa30K»,
IKCTIEPUMEHTATBLHON KYJIbTYPBHI.

1.8 Hacviuennsvie u nepecoiuienvle pacmeopul.
Memoouka svipawjueanusn Kpucmannos. Monokpucrami. Kpucramimueckue n1py3bl. UTo Takoe «3aTpaBKay.
JleMoHcTpanus MepechIEHHOI0 pacTBOpa aleTaTra HaTpus.
IIpakmuueckas uacme.
[IpuroroBiieHHE HACBILIEHHBIX M MEPECHIIEHHBIX pacTBOPOB. [IpUTrOTOBIIEHHE BOJIHBIX PACTBOPOB MEIHOIO
KyI[lopoca, XJOpHAa HaTpusl, caxapo3bl ISl BbIpAIMBAHUS KPUCTAJUIOB. BhIpamuBaHue KpHUCTALUIOB U3 pacTBOpa
KaMEHHOM COJIM U MOJUPOBAHHOW COJU: €CTh JIK pa3Huua. [louemy nisi BbIpallluBaHUsl KPUCTAIJIOB KAMEHHAsI COJIb
nydiie, 4eM uoaupoBaHHas. [loydyeHne okpameHHbIX KPUCTANIOB COJIU C MCIHOJb30BAHUEM IMHILEBBIX KPACUTENECH.
BrlpaniuBanue KpucTaijioB METHOTO Kylopoca 13 BOJAHO-CIIMPTOBBIX PACTBOPOB.

2. 3HaKOMHMCSI ¢ MUPOM HaHo4acTHIl (8 yacoB )
2.1 Mooenuposanue. Monenu B ecTeCTBO3HAHUU (TI00YC, KapThl, (U3MUECKHE MOJEIH, OMOIOTHYECKUE MYJISKH,

KPUCTAJTMYECKUE PeIIeTKH ). Mojenn aTOMOB M MOJIEKYJT B XUMHH.



IIpakmuueckas uacme.
N3rorosnenue Mmonenei MOJEKyI U3 MOJAPYUHBIX cpencTB. PaboTa BooOpaxeHus.

2.2 Cmpoenue sewecmea. Pazmepot vacmuy. Hanouacmuypi.
llpoexmnas 3a0aua Ne 1. Kak y3HaTh IpUMEpHBIE pa3Mepbl BUTAMUHHOTO Jpaxe «YHACBUT», «PeBUTY», yMaKOBKU
KOTOPBIX PACTOJIOKEHBI y BaC Ha CTOJIaX, HE OTKpPhIBas OaHOYEK.

IIpoexmnas 3a0aua Ne 2. Y Bac Ha cTojlax HaXxoIATCs MEPHBIM LHUIUHAP, K0I0a ¢ BOJOM, BECHl PHIYaKHOI'O THIA C
HaOopoM pa3HoBecoB. [Ipensoxxkure CrnocoObl OMNpefescHUus pa3MepoB MOJEKYT BOAbl (MPAKTUYECKUN U
TEOPETUUYECKUI).

Bonpoc: OtHOCUTCS 1 MOJIeKyJia BOJIbI K HaHouacTuiaMm? [louemy BUPYCHI Ha3bIBalOT HAHOPOOOTaMU?

2.3 Konnouonsle cucmemwvl: nouea, 2iuHa, NPUpPOOHble 600bl, 6030YX ObIM, MUHEPAlbl, X1ed, MOIN0KO, MAC/0,
Kpoeb...Konnouonwvie u ucmunnsie pacmeopwt. Ontudeckue cBorcTpa: «ddhdext Tunaansy, «sIiBIeHue UCKPSIIUXCS
cioeB». KotouaHele 4acTuilbl U UX pa3Mepbl. IDxcnepumenmanvhas 3aoadya Ne [. Ha cromax: nmasepHas yka3ka u
Ja3epHBIM (POHAPUK C KPacCHBIM JIy4OM, JBa XMMHUYECKHX CTaKaHa: B OJHOM 3aBAapEHHBIN MAKETHK Yasi, B IPYroM —
gyuctas Boja. [Ipomycture nyd nasepHoro QoHapuka depe3 cTakaHbl. B kakoM crakaHe, MO-BalleMy MHEHHUIO,
HaxOoJIUTCS KOJUIOUIHAs cucteMa? Ha ueM OCHOBBIBAE€TCS Ballle MPEINOI0KEHUE?

Oxcnepumenmanvhas 3a0aua Ne 2. Bam Bbimansl pactBopbl arietata cBuHia PH(CH3COQO),; u momuna xamms Kil,
ITAaTUB C MNPOOMpPKAMH, CIHPTOBas Tropesika, mpoOupkojepxarenb. B mpoOupky nHaneiite 2 mn pactBopa Ki
(BbICcOTOM 2 cM) 1 3aTeM npuieiite 2 mut pactBopa Pb(CH3COQ), . O6pa3syercs xentoiii ocagok. Harpelite mpoOupky
JI0 pacTBOPEHHUS OCajaKa. 3aTeM OXJaJuTe MPOOHUPKY OKOJIO 2-3 MHUH U MOMEIIAeM B COCYJ C XOJOIHOM JEISHOU

Bo0i1. UTo HabmogaeTe? UTO MPOUCXOUT MPU BCTPSIXUBAHUU TPOOUPKHU?
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Wtak, Bbl TONBKO YTO OOHAPYXWIM PA3NUYME MEKIY HUCTHHHBIMH PAacTBOpaMU U KOJUIOMJHBIMH pacTBopaMu. B
MOCJIEIHUX Bbl HAOMIOMAIM NposBIeHHE onTudecKux 3¢ dexToB: «3pdext Tunaans» (3kcm. 3an. Nel) u «siBneHue
HCKPSIIIUXCSI CI0eB» (AKC. 3a71.Ne2).
Bonpoc: Kak qoka3atk, 4To MBUIbHBIN pacTBOp sBisieTcst KoJutouaHoi cuctemoit? (ITo paccestHuto ceeta B pacTBOpe
-konyc Tunnans).
UTo mpoUCXOIUT €ClM B MBUIBHBIM pacTBOp N00aBUTH MoBapeHHYIO coib? (IIpo3paunblii mpexnae pacTBOp pe3Ko
MyTHEET, 00pa3yroTCs KPYMHbIE XJIONbs). 3HAKOMCTBO C SIBICHUSIMU KOATyJISIIUU U BbICAIIUBAHMSL.
IIpoexmnas 3a0aua Ne [.]IBa ydeHHKa MPUTOTOBMIIM CMECh U3 PACTUTEIBLHOTO Maciia U BOJBI: J0OAaBUB MOJIOBUHY
qaitHoi J1okku macna B 200 ma Boasl. OAMH U3 HUX YTBEPHKAAET, YTO MOJIyYEHHAs] CMECh SIBISICTCS KOJUIOMIHBIM
pacTBOpoM, a Jpyroi 3to orpunaer. Kro npas? CBoil OTBET WUIIOCTPUPYHTE CHUMKAaMU Ha MOOWJILHOM TenedoHe.
(IlpaBel 06a yueHuka. Bce 3aBuUCHUT OT 0coO€HHOCTEH NMPUrOTOBJIEHMS cMecu. Ecim mpocTo pasmemiaTh macio B
BoJle, TO KoHyCc Tunpaans He HaOmonaercs. Ecau e akTMBHO B30alThIBaTh CMECh B T€UEHHUE HEKOTOPOTO BPEMEHH,
TO CMECh MYTHEET M B TaKOM pacTBOpPE XOpOLIO BUAEH KOHYC pPACCEIHHOTO CBETa, TO €CTh IOSBISAIOTCA
MEJIKOJIUCIIEPCHBIE YaCTULIbI KalleJIeK Macya).
BbIBon: KOJIOMIHBIE PAcTBOPBI MOXKHO OOHApYyXHTh IO ONTHYECKOMY TecTy «3(pdexkt Tunmans», KOTOpHIH
OoOHapyXUBAETCS, €CIM KOJUIOMIHbIE YACTHIIbl HE MPEBBIILIAIOT JUANa30H HAaHOPA3MEPOB.

2.4 Memoowt u cpedocmea IMRUPULECKO20 UCCTEO06AHUSL.
Ha npenpiaymux 3aHATHAX BBl BBINOJNHSUIM 3KCHEPUMEHTAIBHBIE M MPOEKTHBIE 3ahaun. Kak Bbl gymaere, Kakue
METO/Ibl UCCJIEI0BAHUS BBl UCITOJIB30BAIH?

1. Habmonenue. 2. OxkcnepumeHT. 3. M3mepenue. 4. CpaBHeHUE
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BcnomauTe 3ajaHus, TpOCMOTPUTE CBOM 3allUCM M MPOKOMMEHTUPYHUTE HMX C TOYKU 3PEHUS HCIOJIb30BAHHBIX
METOJIOB Ucce0BaHus. YeM BbI MOIb30BAINCH, YTOOBI PELIUTD MOCTABJICHHYIO MIEpe]] BaMU MPOoOIemMy.

llpoexmnasa 3aoaua Ne [. Halinute, yemy paBHa IJIOTHOCTh aTIOMUHUEBOW (HOJMBIM W MEAHOM WM CTaIbHOU
00JIBAaHKM HETIPAaBMWIILHOM (hOPMBI, KOTOPHIE JIEXKAT Ha BalIuxX crojax. Maet o0cyxaeHue.

JIOJDKHBI TIPEIJIOKUTD TUTaH PEIICHHs 3TOW 3a/1aud, OMPEIeNIUTh KaKue HeOOXOIUMbl U3MEPUTEIIbHBIC TPUOOPHI IS
pELIEHUs ATOM 3a1a4H.

CpaBHUTH HaWJICHHOE 3HAYCHUE TJIOTHOCTH ATFOMUHUS, MEJIA UK CTaJd CO CIPABOYHON BEIIMUMUHOM.

2.5 Kak cmenenv usmenvueHnocmu éausaem Ha 00ugylo naowads conpukacaroujuxca yacmuy. O0beMHbIE B3PbIBbI HA
MYKOMOJIBHOM 3aBOJI€, JAPEBECHO-CTPYKEUHOM Mpeanpusatuu. [loueMy Henb3s UCIOIB30BaTh OCH3WH JUJIS PO3KHUTA
IpoB. BCIOMHUTD «4TO Takoe TUIONIAAby, «EAUHHUIIBI U3MEPEHUS TUTOIIA M.
llpoexmnas 3ad0aua Ne 1. Y Bac Ha cTOJIaX HaxomsTcs MO0 kyOuk PyOuwka, mu0Go majeHbKas ymakoBKa caxapa-
paduHana. HaliaguTe muiomanp 1menoro kKyoruka u oOuryro miomaiab 9 Majibix KyOUKOB, U3 KOTOPBIX COCTOUT OOJIBIION
KyOMK; WJIM 1IeJI0M YIMaKOBKHM caxapa M OOUIyIO IUIOMIAJh BCEX KyCOYKOB caxapa B ymakoBke. CpaBHHUTE 3HAUCHUS
TUTOIIA N 1IeJI0N (PUTYypBl 1 CYMMAapHOH ILIOIIaaM €€ yacTeil? Kakyro 3aKkoHOMEPHOCTh MBI MOKEM HaOJII0/1aTh?

2.6 Hanoo6vekmol u 00ycn061€HHOCHb UX YHUKATbHBIX CEOUCME PE3KUM yeeaudeHuem niouwaou noeepxHocmu
Yyacmuy: HAHOYACTHUIIHI, HAHOTUICHKH, HAHOBOJIOKHA, HAHOTPYOKHU, HAHOIIIAPUKH, IEHIPUMEPHI, IICOTUTHI, KBAHTOBBIC
TOYKH.
lIpoexmnas 3a0aua Ne 2. Yxo nocst umeeT qiauny 12-13 MM, a yactuna maraeruta Fe304 — 20 uMm. YBenuubTe UX B
1 mummmapn pa3. C kakuMu OOBEKTaMHU BBl Temeph OyneTe uX cpaBHUBaTh? Kakwe Qusnueckne BETUYUHBI

W3MEHAIOTCS IPU U3MEHEHUU JIMHEWHBIX pa3MepoB?
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lIpoexmnas 3a0aua Ne 3. Cxonibko nuctoB Oymaru A4 Boiizier B ctakan oobemom 100 mi?

Kaxxnoil rpynne Bbianbl JucThl OyMaru A4 n xumudeckue crakansl oobemom 100 M. Kaxknas rpynmna “imer oTBeT
Ha 3TOT BOMPOC.

[Ipennaraem NOMOIIb: COMHHUTE JIUCTHI B KOMOK. CKOJIbKO KOMKOB OyMaru BOILLIO B OAUH CTaKaH?

Haiinute mnomanbs oTAenbHOro aucta A4 M IJIoMaab MOBEPXHOCTH XMMHMUYECKOTO cTakaHa. Haiiaure cymMmapHyro
II0Ia1b KOMKOB OyMaru, HaXOsUXCs B CTaKaHe?

JlenaroT BBIBOJI: OHA OKa3ajach 3HAYUTENBHO OOJIbLIE TUIONIAAN MIOBEPXHOCTH CTaKaHA.

Kakum 00pa3oM Mbl yBENIMYWIM CYMMAapHYIO IUIOWIAJh MOBEpXHOCTU Oymaru? (YMeHblIeHHEM 00beMa OIHOTO

JIUCTA)

2.7 Hanoo6vekmot u 00ycnoeieHHOCmb UX YHUKATbHBIX CEOUCHME DPE3KUM YGeTUYEeHUEeM NI0Wa0u NOBEPXHOCHIU

yacmuy: HAHOYACTHUIIBI, HAHOTIJIEHKU, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIIAPHUKH, JIEHIPUMEPHI, IICOJIUTHI, KBAHTOBBIE
TOYKH.

Ilpoexmnas 3a0aua Ne 4. Haiinute 1iomanb CBOSH yepenHol KOpOOKM M CPAaBHHUTE €€ C TUIONIAJbI0 TTOBEPXHOCTH
OOJBIIMX HOMYIIAPUIl U YepenHoil kopookHu, ecau S(kopa 6.1m.) = 2500 cm? . S(u.x)=4nr?/2, rue r=C/2x.

OO0BsicHeHHE: OOJBIIAS ILIOMIAAL OOJBIITNX MOYIIAPUH 00BSICHACTCS HATMYUEM MHOTOYMCIICHHBIX CKIIAJIOK.
Okcnepumenmanvhas 3aoaua. Ha cTojlax HaxXxonATcsi — CTajdbHas KHOMKA, >KEJE3HBIM TBO3/lb, KyCOYEK MEIHOM
MTPOBOJIOKHM, MEJIHAsI CKpEIKa, TpaHyJIbl aJIOMUHUS M IIMHKA, ITATUB C MpoOMpKaMu, cojisiHas kuciiota. [lomecture
MPEIOKEHHBIC TeJla Ha JTHO MPOOUPOK M JTI00ABBTE 3aTEM COJISHYIO KHUCIOTY (BBICOTA CTOJIOA JKHJIKOCTH IPUMEPHO
1,5¢cm).

OnuiuTe, 9TO BBl HAOII0AaETE B KaXKJI0M U3 MMPOOUPOK.
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3HaKOMCTBO C SJICKTPOXUMHUYCCKHUM PAAOM HaHpH)KeHI/Iﬁ MCTAJIJIIOB.

Hasanue o0bekTa HazBanue Yro abiarogaem
MeTaja, U3
KOTOPOTO

caeiiad 0O0BEKT

JleBee nimm
npaBee
OTHOCHUTEIBHO

H; B hn/xum

psany

BriBOZI: C KMCITOTOM B3aUMOAEUCTBYIOT METAIUIBL: ..........

C KHUCJIOTOM HE B3aHMOHeﬁCTBYIOT MCTAJJIBI: ........

- 3aganue o yueOHnky M.A. AxmMeToBa: 03HaKOMbTECh C TEKCTOM Ha C. 13.

- C KaKuM BHI CTOJIKHYJIUCBH HpOTI/IBope‘-II/IGM? MGI[B )41 cepe6p0 B HAHOCOCTOSIHHUSIX CITOCOOHBI BBaHMOHGﬁCTBOBaTB C

KHCJIOTaMM. Y BEIIMUCHUE mIomaan IMOBCPXHOCTH PCArupyromux 49aCTull BJIIMACT HC TOJIBKO Ha CKOPOCTb PCAKIHUH

(06BemMHBIE B3PBIBBI), HO U HA XapaKTep XUMUYECKUX CBOMCTB.

[IpoekTt «B monckax KOJJIOUIHBIX PACTBOPOB»
3. XumMus Ha CTPa:Ke 310pPOBbsi (64acoB).
3.1 Hoo. Boszzonka itooa. Hoo u3z anmexu.

lIpaxmuueckas yacmo.

W3roToBiieHne MOEH MOJIEKYJIBI Ho/ia. DieKTpoHHas, rpadudeckas Gpopmyna iona

[Ipoekt «O0HapyxeHue KpaxMasia B IPOAYKTaX MUTAHUS.

3.2 «Mapzanyosxa». Ilepmanzanam kanus. Mapranell 1 ero CTCIICHH OKHCIICHHS
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IIpaxmuuyeckas uacmeo.
OmnpeneneHne MaccoBOM 10JIM KUCIOPO/a B MOJIEKYJIE IEpPMaHTaHaTa KaJlus.
PacueT oTHOCUTENBHON MIIOTHOCTU KUCIOPOA IO BO3AYXY.
CoOopxka npubopa A MOJyYeHUs KUCIOPOia METOJI0M BBITECHEHUS BO3IyXa.
OKcnepuMeHT: cOopka mpubopa s pa3noxKeHus nepMaHranara kanusa. KauectBeHHas peakiusi Ha KUCIOPOI.
[{BeTHBIC peakIuu ¢ IepMaHTaHATOM Kajius (Harp., IepMaHraHat Kajaus u cyJbQuT HaTpus, 1p.)
3.3 Ilepexucsy 600opooa. Ceoiicmea u npumeHnenue nepoxcuda 6000pooa. CTerneHb OKUCICHUS KUCIOPO/ia B MOJIEKYJIe
NEPOKCHIa BOJOPO/A.
Peakius paznoxeHus: nepokcuaa Bojgopoaa. Kak mpoBecTr sKCIEpUMEHT.
Karanuzaropsl. Oxcun mapranma (1V), depmMeHT kaTanaza — KaTalu3aTOPbl peaKIuK pa3ioKeHUs.
IIpakmuueckas uacme.
Oxcun mapranma (1V): HanucaTs hopMyiy BelIecTBa U ONPEIETUTh CTENIEHb OKUCIICHUS.
Tpu mpoOupKH, B KaXKI0H HAXOAUTCS HECKOJIBKO MJI allTeUYHOM MEePEeKHUCH BOA0poaa. Bo BTOpYIO U TpeThiO MPOOUPKH
MTOMECTUTE COOTBETCTBEHHO OKcH MapraHia (1V) (Ha KOHUMKe IIaTesis) ¥ CBeKEHATEPThIM KapTodesb (Ha KOHUHUKE

ITIATEeJIs).

Homep npobupku | Uro mobGapwmim Uro Habmomaem

Hamucate ypaBHeHHE peakiinu ¢ 0003HAYCHUSIMU YCIIOBUN €€ TPOTEKaHUS.
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[Ipoucxonut nau peakuust B nepoi npodupke? [Ipeasioxure npubop AJid MONYYEHHUs BOAOPOJA MPHU Pa3IoKEHUU

IEpOKCHUaa BOAOPOaAA.

3.4 Auyemuncanuyunoeaa kucioma. Acxkopounosaa kucinoma. KucinotHocTb cpeabl. pH — HHOUKATOpPBI CBOMMU

pyKamu.

HpaKmuLtGCKa}Z yacmo.

Onucanne puznueckux cBOUMCTB. [IpuroroBieHue pacTBOpPOB

HeiicTBue nHANKATOPOB ((heHondTanenna, JaKkMyca 1 METHIIOPAHKa) HA UX PACTBOPBI.

WHIUKATOPBI AneTHIICTAITHITOBAs AckopOWHOBasI KUCIIOTA
KHCIIOTa

denondranens

Jlakmyc

METHIIOpaHX

aI_[CTI/IJICaJII/IL[PIJIOBOﬁ u aCKOp6HHOBOﬁ KHCJIOT.

[IpuroroBnenune oTBapa KpacHoil kamycTsl. HabmrogeHne u3MeHeHus 1BeTa OTBapa B Pa3HBIX pacTBOpax (yKCycHas,

JUMOHHAsI, aCKOpPOMHOBAs KHUCIIOTHI, MTOBApEHHAs COJIb, Ta3WpPOBAaHHAs BOJA, HAIIATHIPHBIM CIUPT, IMHUIIEBas COJa,

pPacTBOp MbLIA U CTUPAJIBHOTO MOPOIIKA).

BiaumoneiicTBre ackOpOMHOBOM KHUCIOTHI ¢ HomoM. Bompoc: s Kakux 1eneid MOKHO UCIOJIb30BaTh ATy PEaKIIHIO?

(n511 oOHapy)KEeHHS] aCKOPOMHOBOM KUCIOTHI B MPOAYKTAX MUTAHUSA).

1 pearent 2 peareHT Yro mnabmomaeM Tpu WX
ackopOMHOBas Hon B3aUMOJICCTBUU

KHCJIOTA

dusznyeckKue du3nyecKue
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CBOWCTBA;

CBOWCTBA: .........

3.5 «3enenkay unu opunnuanmoswiil 3enenstii. L{et nopomkooOpazHoro OpuUIMAaHTOBOrO 3eseHoro. [Ipakruueckoe

3HAYCHHUC U IMOJTYUYCHHC.

HpaKmult€CKa}Z yacmo.

dusnyeckre CBOMCTBA OPUILTMAHTOBOTO 3€JIEHOTO

Kak pokaszaTh MOMJMHHOCTH OPWLTIMAHTOBOTO 3ejeHoro. [IpoBeneHue mMociae0BaTEIbHBIX pEaKIuid B OJHOU

HpO6I/IpK€ C 6pI/IJIJII/IaHTOBBIM 3CJICHBIM: BHa4aJi€ B HpO6I/IpKy )106aBI/ITB KOHHCHTpHpOBaHHOﬁ COJISTHOM KHCJIOTHhI, a

3atem pactBopa menoun NaOH. Odopmnenue paboTel 1O CBOEMY YCMOTpPEHHIO. 3aTeM OOCYIHTh: Kak

321(1)I/IKCI/IpOBaJII/I PE3YIbTaThl SKCIICPUMCHTA (I/ISMCHCHI/IG OBCTAa, BBIIIAACHHC OCElI[Ka).
HpOGKT «MOHO JIM UCII0JIb30BaTh 6pPIJIJII/IaHTOBBIfl 3€JICHBIN KaK HHAIUKATOP KUCIIOTHOCTH CPCAbD»

3.6 «MbLo uyoecnoey: X035IMCTBEHHOE U TyaJleTHOE, KHUIKOE U TBEPJIOE.

Hpakmuqecmzﬂ yacmeo.

JleiicTBuUE TakMyca Ha pacTBOP MbLIa, paCTBOP CTUPATBLHOTO MOPOIIKA

(IOKa3aTenbCTBO IIEJIIOYHOTO XapaKTepa MOIOUIUMX CpeacTB). M3ydeHue STHUKETOK TBEPAOrO M KUAKOTO MbLIa

(paznuumne B XUMHUYECKOM cocTaBe). PacTBopeHmne Mblia B KECTKOM M TUCTUIUITUPOBAHHOM Bose. Dpdekt Tunmans.

[IpoekT «Mpu1oBapeHue»

4, Xumus numm (S4acoB)

4.1 Caxap, kpaxman, yenn0103a — poOOCMEEHHUKU 2TI0KO3bl.
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Urto takoe nuabet. ' mukeMudyeckuii HHAEKC MPOAYKTOB MUTaHUs.  XUMUYECKHUE MOJICIACTUTENN U UX KOBAPCTBO.
IIpaxmuuyeckas uacmeo.
Onpenenenue NpoayKTOB C BBICOKMM IITUKEMHUYECKUM MHIEKCOM (paboTa ¢ Tabnuiei).
OmnpenensieM MOJCIACTUTENH: acriapTaM, copour .... (Paborta ¢ aTukeTkamu.
OnbIT: B3aUMOJEHCTBHE TIFOKO3bI ¢ TUApokcuoM Menu (1), cBexenpuroToBISHHBIM.
UccnenoBanne W3MEHEHHS COJIEPKAHUS TIIFOKO3bI B KPOBU TIOCIIE cOaslaHCcupoOBaHHOTO o0ela W Tocie
ynotpebaenus gactdyna: KUPUEIIKOB,YUTICOB, CJIaJIKUX Fa3UPOBAHHBIX HATMTKOB.
4.2 Anwomunuii: eenukuit u yxycacuwui. [louyemy He clielyeT MOJb30BaThCs aNOMUHUEBON mocynoi? ComnepHuk
kanbiusi. Octeonopos. MeTaiibl KOHCEPBHOM OaHKH.
IIpaxmuueckas paboma.
CpolicTBa alfOMUHUS U 00JaCTH MPUMEHEHHS aJIOMUHHS Ha OCHOBAHMM €ro CBOMCTB (moBTOpeHue). COCTaBUTH
Ta0JINILY, KJIacTep WU CXEMY.
[IpoBeneHrne XUMHUECKUX PEAKIINMA, XapaKTepHU3yoNux aM(poTepHble CBOWCTBA COCTMHEHU aTIOMUHUS.
OmnpIT 1. ATIOMUHUN U COJISIHAs KUCTIOTA.
OmnpiT 2. X10pua aIFOMUAHUS U TUAPOKCH] HATPHUS
OmnpiT 3. ['uapokcua aTtOMUHUS U COJISTHAsI KUCIIOTa

OmnpiT 4. 'mapokcu antOMUHUS U TUAPOKCU HATPHS

HasBanue ompita | UTo HabmomaeM YpaBHEHHE XUMUUYECKON PEAKIIUU

BeBOom: oo
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[Ipoext «Ee BenmnuecTBO — KOHCEpBHAsl OaHKa: IKCIIEPUMEHTATBLHOE OMPEICIICHIE METAIIIIOBY.
4.3 Ykcycnasa kucaoma. CTONOBBIA YKCYC, YKCYCHAsl SCCEHIIMS, JIEJIIHAsl YKCYCHAasl KUCTIOTa: B 4eM pa3Huia. CBoiicTBa
YKCYCHOW KHMCJIOTHI U €€ TTpUuMeHeHne. PU3U0JIOrnUE€CKOE BO3AECUCTBUE KACIIOTHI.
Ilpakmuueckas paboma.
CocraBiieHHE TTOHSITUWHON CXEMBI: «4TO 5 3HaK0 00 YKCYCHOM KUCJIOTe»  (MHAUBUIYaTbHO, TUOO B TPYIIIE).
Pacuer KoHIIEHTpaIIUX KUCJIOTHI TIPU €€ pa30aBIICHUH.
KucnoTHOCTh pacTBOPOB MHUILIEBOM COJBI U YKCYCHOUM KUCIIOTBHI.
[Namenne nuIeBor Cobl YKCYCHOM KUCIIOTOW: MTPU3HAKH XUMHUYECKOU
peakiuu (BbIJETICHNE Ta3a, Pe3Koe YBEIMUYCHUE 00beMa peakIIMOHHON cMecH). [IoBTOPHUTH peakiuio TameHus CObI
C WCIIOJIb30BaHMEM WHJIMKaTopa (HaAmp., OTBapa KpacCHOKOYAHHOM KamycTel). [lns yero HeoOXoaumo ObLIO
NpUMEHEHHE UHANKaTopa?
OOpatuTh BHUMaHHE, YTO BBIJIEIICHHUE ra3a 4acTO COMPOBOKIACTCS
yBeJIMUEHUEM 00beMa peakIMoHHOM cMecu. Kakue Mephl mpeoCTOPOKHOCTH
HY>KHO COOJIOZATh PU MPOBEACHUHN TAKUX PEAKIIHIl?
4.4 «Conenan mnawa ncu3nb» (NOBapeHHAs COJb, MOTAll, TJIyTamMaT HaTPHS....... riayoepoBa COJb, MEIHBIN
Kymopoc...... )
[Inmesas coma, nuTheBas COAa, KATbLIMHUPOBAHHAS COJA, KAyCTUYECKasl COJAa: OAWHAKOBBIC WIIM PAa3HbIE BEIIECTBA.
KauecTBeHHBIE peakUU B XUMHUH.

lIpakmuueckas paboma
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OHpGI[GJ'H/ITBZ KaKO€ U3 BCIICCTB (HI/IH_IeBaﬂ CoJa, KayCTHICCKaA Coaa, KaJIbIIMHUPOBaHHAs coz[a) ABJIAIOTCA COJIAMU

YIOJIBHOU KUCJIOTHI.

Omneit 1. JlelicTBUE HHAUKATOPAMU.

OmpiT 2. /lelicTBUE HA PaCTBOPHI MMUILEBOM U KAYCTHUYECKOM COIBI YKCYCHOM KHCIIOTBI

HasBanue omnbiTa

Yro HabIr0gaeM

BriBog

BrmBon: ..........

[IpoBeneHue OMBITOB MOJATBEPKIACT, YTO TMHUIIEBAsl COJA, KaJbIIMHUPOBAHHAS COJa — 3TO COJU CIA0O0W yroiabHOU

KHCJIOTHI, @ KaYCTHYCCKAA COAad — PAaCTBOPUMOC OCHOBAHUC.

O6CYIII/ITI>, KaK JOKa3aThb OIIBITHBIM ITYTCM, YTO IMUIICBAA COAA ABJIACTCA KHCJIOH COJIBIO.

4.5 Bpeo numpamos: mugp unu npaeda. Ilonb3a HUTPATOB: BaKHEWIIME MHUHEpPAJIbHBIE YAOOPEHHS KaK MCTOYHHK

azota. Kpyrosopot azora. [louemy BeHepuHa

MYXOJIOBKa IMOCHaCT HACCKOMBIX (TaK OHa BOCIIOJIHACT HCOOCTAaTOK

a3oTa B 00OJIOTUCTHIX MecTax). HuTpaThl B KauecTBe MUIIEBBIX KOHCEPBAHTOB. Kakue mpeBpalleHus MPOUCXOAT C

HUTpAaTaMHU B OPTaHHU3MC YCJIOBCKA. A30T M ero CTEIeH" OKHUCIICHHUS.

Hpakmuqecmm yacme.

Omnpenenenne MaccOBOM JOJH a30Ta B KAJIMIHOW, HATPUEBOW M aMMOHUKHOM cenuTpe. BoiBoa: kakoe u3 HUX Ooiee

IIEHHOE a30THOE y/100peHHE.

[TpoexT «Bnusame a30THBHIX yI0OpEHU HA POCT CAXKECHIIEB (hacOIm.

5. Pabdora Hag npoektamm — S 4

2. Dman 6bl60p61 membvl, nOCMAaAHO6KU YeJll, 3a0a4 UCCIe00B8aAHUSL .
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3. Oman 8v108uUdICEHUS 2UNOME3DL.

4. Dman naanuposanus nymu 0OCMUNCEHUsL Yelell UCCIe008amenbCKux (NpoeKmuslx) pabom u 8v160pa HeoOXo0UMO020
UHCMPYMEHMapusl.

5. Dman nposedenusi yueOHO20 UCCIE008AHUSL (NPOEKMHOU padomvl) ¢ NPOMENCYMOYHbIM — KOHMPOAEM 3a XOOOM
BbINOJHEHUSL U KOpPeKYUell pe3yibmamoa.

6. Dman ogopmnenus, npedcmasnenus (3auumol) NPoOYyKma npoexKmHou pabomuvl

I1aHupveMbie pe3vabTAThI OCBOCHHUS 00VYAIOIIUMUCS NMPOrpaMMbl (BHEYVUCOHOH) BHEYPOUHOU TeATEIbHOCTH

JIn4HOCTHBIE pe3yJbTAThI:

- 0CO3HABaTh €IMHCTBO U IEJIOCTHOCTH OKPYXAIOLIEr0 MUPA, BOZMOKHOCTH €ro MO3HABAEMOCTH U OOBSICHUMOCTH Ha
OCHOBE JTOCTH)KEHUI HAaYKU;

- IOCTETIEHHO BBICTPANBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHME: OCO3HABaTh MOTPEOHOCTH M TOTOBHOCTH K
caMm000pa30BaHUIO, B TOM YHCIIE U B PAMKAX CAMOCTOSITEILHOM IEATeTbHOCTH BHE IIKOJIBI;

- OIICHUBATH )KU3HEHHBIE CUTYallMH C TOYKH 3pEHUsI 0€30IacHOr0 00pa3a KU3HU U COXPAHEHUS 310POBbSI;

- OLIEHMUBATh YKOJIOTUYECKUN PUCK B3aUMOOTHOILIEHUN YEJIOBEKA U IPUPOIBI.

- hopMUPOBATH HKOJIOTUUECKOE MBIIIICHNE: YMEHHE OIICHUBATH CBOIO JIEATEILHOCTh U TMOCTYIKH JPYTUX JIIOACH C TOUYKH
3pEHHs] COXPAHEHHUsS OKPY KaIOIIEH Cpebl - FapaHTa XKU3HU U OJIaronoy4yus el Ha 3emMIie.

MeTanpeaMeTHBIMHU pe3yJibTaTaMu U3yueHUs Kypca «llepBbie maru B XuMun» siBIseTCss OpMHUpPOBaHHE
YHUBEpCaJIbHBIX yueOHbIX AeiicTBuil (Y'Y ]I).

PeryastuBubie YY/I:
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- CaMOCTOSITEJIbHO OOHAPYXUBaTh U (POPMYIUPOBATH YUEOHYIO TPOOIEMY, ONPENIENATh 1IeJIb Y4eOHOU eI TEIbHOCTH;
- BBIBUTATh BEPCUH PEIICHUS IPOOIEMbI, 0CO3HABATh KOHEUHBIN PE3YJIbTAT, BEHIOMPATH U3 TPEIJIOKEHHBIX U UCKATh
CaMOCTOSTEIBLHO CPEJCTBA JOCTHIKEHUS 1IEITH;

- OCYIIECTBIATH IIEJICToIaraHue, BKIIFOYast IOCTAHOBKY HOBBIX II€JICH, MpeoOpa3oBaHUe MPAKTUUECKON 3a/1auu B
N03HABATEIbHYIO;

- COCTABJISATh (MHIWBHUIYAIbHO WU B TPYIIIE) IUIAH PEIICHHSI TIPOOJICMBI;

- paboTas 1o TUIaHy, CBEPSTh CBOM JICHCTBHS C IEIBIO U, TP HEOOXOAUMOCTH, UCIIPABJISATH OIMUOKH CAMOCTOSITEIIBHO;
- YYHUTBIBATh PAa3HBIC MHCHHUS U CTPEMHUTHLCS K KOOPJIMHAIIMK Pa3INYHBIX TTO3UIINI B COTPYHHYECTBE;

- B TMAJIOTE C YYUTEIIEM COBEPIICHCTBOBATh CAMOCTOSATEIBLHO BIPAOOTaHHBIEC KPUTEPHH OIICHKH.

ITo3naBarTenbHbie YY/I:

- AaHAJTM3UPOBATDb, CPABHUBATH, KJIACCU(PULIUPOBATH U 00001aTh (DAaKTHI U SBJIEHUA. BHIABIATS NPUYUHBI U CIEACTBUS
IIPOCTHIX SIBJICHUM.

- OCYHNIECTBJISATH CPAaBHEHHUE, KIIaCCU(PHUKAIINIO, CAMOCTOSITENILHO BHIOMPAsi OCHOBAHUS U KPUTEPUU IS YKa3aHHBIX
JIOTUYECKHUX OTEpalui;

- CTPOUTBD JIOTHYECKOE PACCY’K/ICHUE, BKIIFOYAIOIIEEe YCTAHOBICHHE PUINHHO-CIICJICTBEHHBIX CBSI3CH.

- €03/1aBaTh CXEMAaTUUECKHE MOJIEIH C BBIJICIICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.

- COCTABJSATDH TE3UCHI, PA3IMYHBIC BUIBI TUTAHOB (ITPOCTHIX, CIOKHBIX U T.I1.).

- mpeodpa3oBbIBaTH MH()OPMAIHIO U3 OJJHOTO BUA B APYToH (TaOIUIly B TEKCT U TIp.).

- YMeTBb OTPEIESATh BOZMOXXHBIE HCTOYHUKN HEOOXOAMMBIX CBEACHUH, IPON3BOIUTH MOUCK HH(POPMAIIUH,

AHAJIM3HUPOBATH U OLICHNBATH ee AOCTOBCPHOCTD.
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- 0000111aTh MOHATHUS - OCYIIECTBIIATH JIOTHYECKYIO OTEPAIIHIO MePexo/ia OT MOHATHH ¢ MEHBITUM 00bEMOM MTOHATHSIM C
OOJIBIINM 00BEMOM;

- CTPOUTH JIOTHYECKUE PACCYKICHHMSI, BKIIOUAIOIINE YCTAHOBICHHE MPUIMHHO-CIICACTBEHHBIX CBS3EH.

- OOBSICHATH SIBJIICHHS, TIPOIECCHI, CBS3M W OTHOIICHHWS, BBISBISIEMBIC B XOJIe WCCIICOBAaHHS, OCYIIECTBIATH BBIOOD
Hanbosiee 3P (HEKTUBHBIX CITIOCOOOB pEeIlIeHUs 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHUH.

Kommynukatusubie YY/I:

- yMeTh (hOpMyIUpOBaTh COOCTBEHHOEC MHEHHUE W TO3MIIMIO, apTYMEHTHPOBATh €€ W KOOPAMHHPOBATH €€ C IMO3UIUU
NapTHEPOB B COTPYAHHYECTBE IMPHU BBIPAOOTKE OOIIEro pElIcHUsI B COBMECTHOM JICITEILHOCTH;

- oTo0OpaxaTh B peUH COJIepKaHUE COBEPIIAEMbIX JCHCTBUH, KaK B (hOpME TPOMKOM COITMAIM3UPOBAHHON PEUH, TaK U B
¢dbopMe BHYTpeHHEH peuu;

- yMETh apryMEHTHPOBATH CBOIO TOUKY 3PEHUS;

- YMETh OCYIIECTBIISATh B3aUMHBIM KOHTPOJIb U OKa3bIBaTh B COTPYTHUYECTBE HEOOXOAUMYIO B3aUMOIIOMOIIIb;

- yMeTh paboTaTh B TPYIIIIE - YCTAaHABIUBATh paboune OTHOIICHUS, YOPEKTHBHO COTPYIHUYATH H CTIOCOOCTBOBATh
MPOAYKTUBHOW KOOIIEpAIHH.

IIpeaMeTHBIMHU pe3yJIbTATAMHU U3yUYCHUS MPEIMETA SBISIOTCS CIEAYIOIMNE YMEHUS:

- OCO3HAHUE POJIU BEUIECTB;

- OTIPEIETISATh POJIh PA3IMYHBIX BEIIECTB B MPUPOJIC U TEXHUKE;

- 0OBSCHSITH POJIb BEIIECTB B X KPYTOBOPOTE;

- pacCMOTpEHNE XUMUYECKUX MPOIIECCOB;

- HCIIOJIb30BAaTh 3HAHUA XUMHUHU IIPU CO6J'IIOI[€HI/II/I IIpaBHJI UCITIOJIB30BaHUA OBITOBBIX XUMHYECKHX IIpCIriapaToB,
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— pasnuyaTh OMacHble U 0€30MacHbBIE BEIIECTBA;

- IPUBOJIUTH MMPUMEPHI XUMUICCKUX MPOIECCOB B IPUPOJIC;

- HAXOJIMTh YEPTHI, CBUETEIHCTBYIOIINE 00 OONIUX MPU3HAKAX XUMHUECKUX MPOIIECCOB M MX PA3IHUUIX;

- ICTTOJIb30BaHUE XUMHYCCKUX 3HAHUH B OBITY;

- 00BSCHSTH 3HAUCHHE BEIICCTB B )KM3HU U XO35IHCTBE YEIIOBEKA,

- 00BSCHSITH MUP C TOUKH 3PCHHSI XUMHUH,

- opMupoBath npeacTaBieHUs 0 OyayIIeM TpodeccuoHaIbHOM BBIOODE.

Kpome Toro, 3aHsATHs TpHU3BaHbI MPOOYAUTh Yy YYAIIMXCAd MHTEPEC K XMMHUYECKOW HayKe, CTUMYJIMPOBAThH JalIbHEHIIee
U3YYCHHEC XUMUU. XMMHUUYECKHE 3HAHUS, COOPMHUPOBAHHBIC Ha 3aHATHUAX, MHPOPMAIIMOHHAS KYJbTypa YYalluXxcs, MOTYT

OBITH MCITOJIB30BAHBI HMU IS paCKPBITUA PA3JIMIHBIX HpO}IBHGHI/Iﬁ CBA3HU XMMHHU C ) KU3HBIO.

Temarnyeckuid NJAaH NPOrpaMMbl BHEYPOUHOM AeATeILHOCTH « MUpP XUMHN»

Ne Ha3Banue pazaena Bcero Teopus IIpak- Buabl e TeIbHOCTH 00Y4aOIIUXCS
n/n 4acoB THKA
Pazaea 1. 2 1 1 PackppIBaTh CMBICIT M3y4aeMbIX TOHATHM.
Bgenenmne. (24.) PackppiBaTh posib XUMUHU B IPUPOJIE UKU3HU YEIIOBEKA,
1 ¢€ CBA3b C IPYTUMHU
HayKaMH.
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Paznea 2.
JKCIepUMEeHTATbHbIE
OCHOBBI XMMHH. (84.)

[IpoBoaaT XUMUYECKH SKcIIepuMeEHT. ClIeIyI0T paBuiIam
N0JIb30BaHUS XMMUYECKOM MOCYI0M U 1a00paTOpHBIM
0o0opyZ0oBaHUEM, a TAKXKE MpaBUiiaM 00pallleHUs ¢
XUMUYECKUMU BEIIECTBAMUB COOTBETCTBUM C UHCTPYKLUEH
IIPU BBITIOJIHEHUHU IPAKTUYECKONPAOOTHI

BricTpauBarot pa3BEpHyThIC IMCbMEHHBIE U YCTHBIE
OTBETHI C OMOPOU

Ha UH(GOPMALIMIO U3 CIIPABOYHBIX MaTepUaIOB, TPAMOTHO
VICIIOJIb30BATh U3YUYCHHBIN OHATUMHBIN

amnrapar.

Paznnuaror yucThle BEmecTBa U CMECH; OAHOPOHBIE U
HEOJAHOPOIHBIE CMECH.

PasznuuaroT pusnueckre u XuMU4eCKUe sIBICHUS.

Pemaror 3aJa491 Ha MAaCCOBYIO JOJIIO PACTBOPCHHOI'O
BCHICCTBA

XHMHS HA CTPaxke
310poBbs. (64.)

Pasznen 3. 3HAKOMSITMSI CO CTPOCHHEM BEIIECTBA.
3HAKOMHUMCS ¢ MHPOM Ydarcs paznu4yaTh pa3jiddHbIE TUIBI XUMHUYECKON CBSA3U.
HAHOYACTHII 3HAKOMSITCS C JIEKTPOXUMHUYECKUM PSAJIOM HAIPSKEHUS
(84.) METAaJIJIOB.
VYyaTcs cOCTaBIATh JICKTPOHHBIE CXEMBI U (POPMYITBI
ATOMOB XMMHUUYECKHUX DJICMCHTOB.
3y4aroT coctaB atoma.
Paznean 4. 3HAKOMSITCSI CO CTPOCHHEM M CBOMCTBAMU BEIIECTB,

MPUMEHSEMBIX B OBITY JIJIS OIS KaHUS 3I0POBBSI.
PemaroT npakTH4ecKue 3aaauun

Ydarcs 3anuchiBaTh YPAaBHEHHUSI XUMUYECKUX PEAKIIHI
XapakTepu3yrT POJib XUMUHU

B Pa3JIMYHBIX cepax AesITeIbHOCTUIIONEH,
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OCHOBHBIE BEIIECTBA U MAaTEPHAIIbl, TPUMEHSIEMEIC B
KU3HHCOBPEMEHHOI'0 YEJIOBEKa.
OOBACHSAIOT yCcI0BUS O€3011aCHOTO

HCIIOJB30BaHUA BCIICCTB U XUMHNUYCCKHUX peaKI_[I/Iﬁ B 6BITy.

Pasnea S. 5 1 4  |M3y4aroT CTpOEHHE U COCTaB BEIIECTB, YIOTPEOIIEMBIX
XHUMHUS THIIH YEeJIOBEKOM B MHUIILY.
o |(5u.) [TpoBOJSAT SKCTIEPUMEHTHI MO OMPEIETCHUIO COCTaBa
BEIIECTB
Pemaror nmpakTuyeckue 3agauu
Pa3nen 6. Yyarcst paboTaTh HaJl MPOEKTOM.
11 PabdoTa Hax 5 4 1 [IpoBoaAT ucciienOBaHUS B paMKax IMIPOCKTHON
MpPOEeKTAMM. NesTeIbHOCTH
(54.) 3alMIIAIOT TPOEKT
UTOI'O: 34 18 16
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