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IIporpamMmMa BHEYPOUHOH AeATEILHOCTH
«3aHUMAaTeIbHAS XUMUD)

Hanpagsnenune

- OﬁH.lGPIHTGJ'IJ'ICKTyaJ'IBHOG

[Iporpamma paccunrtana

- s yuaruxcest 14-15 ner (8 kmace)

Cpok peannzanuu

- 1 ron

KonnuectBo yacos

- 35 yacos

AKTYaJIbHOCTh MPOrpamMMbl 00YCIIOBJICHA TE€M, YTO B y4€OHOM ILJIaHE MpPEAMETY «XHUMHS» OTBEICHO BCEro 2 yaca B
Henento (8 Kiacc), yTo JAaeT BO3MOXKHOCTh CPOPMUPOBATh y yUalllUXCs JIUIIb 0a30BbIe 3HAHUS O MpeaMeTy. B Toxe Bpems
BO3pacT &-To Kjacca SBIAETCS BaXXHBIM JUIsI MPO(ECCHOHATBHOIO CAMOOMNpPEAENEeHHs] IIKOJIbHUKOB. B03MOXHO, 4TO
MIPOCHYBIIUNCS UHTEPEC K XUMUU MOXKET MepepacTy B OyAyIlyto npodeccuto.

AKTYaJIbHOCTDH JJAHHOW MPOrpaMMbl COCTOUT B M TOM, YTO OHA HE TOJBKO J1a€T BOCIIUTAHHUKAM MPAKTUUYECKUE YMEHHUS U
HaBBIKH, POPMHUPYET HAYAIBHBIN OMBIT TBOPUYECKON JACATEILHOCTU, HO U Pa3BUBAET UHTEPEC 00YUAIOIIETOCS K IKCIIEPUMEHTY,
HAay4YHOMY MOHUCKY, CIIOCOOCTBYET CaMOOIPEACIICHUIO YYalluXCs, OCO3HAHHOMY BBIOOpY mpodeccuu. Yuaiuecs CMOTYT Ha
MPaKTUKE MCIOIb30BaTh CBOU 3HAHUS HA YPOKAX XMMUHU U B OBITY.

IMenaroruyeckas 1ejecO00Pa3HOCTD 3AKJIHOYAETCS B TOM, YTO 0a30BbIi KypC MIKOIHHOM MPOrpaMMbl MPEAyCMaTPHUBACT
MPaKTUYECKUE PadOThI, HO UX SBHO HEJOCTATOYHO, YTOOBI 3aMHTEPECOBATH yUYaIUXCS B CAMOCTOSITEIIbBHOM MPUOOPETEHUU
TEOPETUYECKUX 3HAHUW M NPAKTUYECKUX YMEHHMU M HaBbIKOB. [[ns 3toro B kypc «llepBble marm B XUMHUW» BKIIOYEHBI
HauOoJee sIpKue, HArJISIHbIE, UHTPUTYIONINE YKCIIEPUMEHTHI, CIOCOOHBIEC YBJICUb M 3aMHTEPECOBATH YUaIUXCs MTPAKTUYECKOM
HAayKOW XMMHEMN.

B pamkax HanpoHanbHOTO TIpoekTa «O0pa3oBaHue» CO3/laHKe LIEHTPa €CTECTBEHHO-HAYYHOU HanpaBieHHOCTH «Touka pocTtay
MTO3BOJIUJIO BHEJIPUTH B MPOrpamMmy HUGPOBYIO JTa0OPATOPHIO U KaU€CTBEHHO U3MEHUTH MPOIECC 00YUEHUs] XUMUHU.
KonuyecTBeHHBIE IKCIIEPUMEHTHI TTO3BOJISIT MOJYy4aTh JOCTOBEPHYIO MH(OPMAIMIO O MPOTEKAHUM TEX WJIA UHBIX XUMUYECKUX
nmpoleccax, O CBOMCTBaXx BemecTB. Ha OCHOBE TOJNYYEHHBIX OKCHEPUMEHTAIBHBIX JaHHBIX OOydaemble CMOTYT
CaMOCTOSITENIbHO JIeNaTh BBIBOJABI, 0000IIAaTh pE3yJdbTaThl, BBISBIATH 3aKOHOMEPHOCTH, 4YTO OJHO3HAYHO OyaeT
CIIOCOOCTBOBATH MOBBIICHUIO MOTHBAITUN OOYUEHHUSI MKOJIHLHUKOB.



eab nporpamMmai:

dopMHUpOBaHUE Y YUAIIUXCSI HAYYHBIX MPECTABICHUI O XMMHUH B TIOBCETHEBHOM KM3HM UEJIOBEKa Yepe3 MpoOyKIeHUE
HMHTEpeca U pa3BUTHE NMPO(HECCUOHANBHBIX CKIIOHHOCTEH K TPEAMETY XUMMUSL.
3agaum:
Oobpa3oBaTtesibHbIE:
e PACHIMPUTH KPYTO30p YUAIIUXCS O MUPE BEILIECTB;
¢ HCIOJb30BATh TEOPETUYECKUE 3HAHUS 10 XUMHUU Ha MPAKTHKE;
o OOYYMTH TEXHHKE OE30MaCHOCTH MPH BHITIOJIHEHUU XUMUYECKUX PEAKIIUT;
o chopmMupOBaTh HABBIKHU BBITIOJIHEHUS MPOEKTOB ¢ ucnosibzoBanueM UKT u nmudpoBoro obopynoanus;
e BBIIBUTH TBOPUYECKHU OJIAPEHHBIX OOYYAIOIINXCS U TIOMOYb UM TIPOSIBUTH CEOSI.
PasBuBamomue:
e CIOCOOCTBOBATH Pa3BUTHIO TBOPUECKUX CLIOCOOHOCTEN O0YUArOIINXCS;
o (¢opmupoBath UKT-KOMNETEHTOCTH;
BocnuraresbHble:
e BOCIHUTATh CAMOCTOSTEILHOCTH IMPH BHITIOJTHEHUHN PAOOTHI,

¢ BOCIHTATh YYBCTBO B3aWMOIIOMOIIIH, KOJUIEKTUBU3MA, YMEHUE pab0OTaTh B KOMaHE; BOCIIUTATh YYBCTBO
JIMYHON OTBETCTBEHHOCTH.
CBs3b coiepxkaHusA IPOrpaMMbl BHEYPOYHOM AeSITEIbHOCTH € Y4eOHBIMH NPeIMeTaMu:
Kypc BHeypouHOW MAEsATENbHOCTH HACHHO W COJEpKAaTEeIbHO CBs3aH C 0a30BbIM KypcOM XHMHHM M TO3BOJSET
HOJIICPKUBATh B3aMMOCBSI3 TEOPUU U TMPAKTUKHU, POPMHUPYET YCTOMUMBYIO MOTPEOHOCTh MPUMEHSTH IMOJIyYCHHbIE 3HAHUS U

HAaBBIKH B HOBCGI[HGBHOﬁ KHU3HU.

[IporpaMMa mocTpoeHa Ha OCHOBE MeKINPeAMETHOW HHTerpamuM c (QU3MKOH, MaTeMaTHKOHN, OHOJOTHMell U APyruMu

CCTCCTBCHHO-HAYYHBIMHA IIPCAMCTAMMU.

Oco0eHHOCTH peain3aliu NPOrpaMMBbI:



Bo3pact o0yuaromuxcs:
[Iporpamma opueHTHpOBaHa Ha BOCIIMTAHHUKOB B Bo3pacte 14-15 net 6e3 cnernuanbHON MOATOTOBKH.
DopMBbI 3aHATHM:
B o6pa3oBartenbHOM mporecce UCHOIb3YIOTCS pa3inyHbie (HOPMbI IPOBEICHUS 3aHITUS:
« Oeccenpl;
o JICKIUU;
¢ CEMUHApBHI;
o TPAKTHUUECKOE 3aHATHUE;
e XMUMHUYECKUM SKCIIEPUMEHT;
o paboTa Ha KOMITbIOTEPE;
¢ DKCKYpCHHU;
o BBINOJIHEHUE U 3alIUTa IPOEKTOB.
Pe:xxum npoBenenusi: 34 vaca B roxa - 1 pa3 B Hegenmo. Bee 3aHATHS 10 BHEYPOUHOH ACATEIHHOCTH MPOBOJIATCS MOCTE BCEX
YPOKOB OCHOBHOTO PacClHCaHUsl, IPOJIOJIKATEIBHOCTh COOTBETCTBYET pekomeHaanusm CanlluH, 1. €. 40 MunyT.
MecTo npoBeaeHusi: 3aHATHS TPOBOATCSA B yueOHOM kabuuere xumuu ['BOY COIL Ne 1 r. Hedreropcka.
3nopoBbecOeperaronias opraHnu3aiys 00pa3oBaTeIbHOrO Ipoliecca IpeanojaraeT uCroab3oBanue GopM U METOJ0B 00yUeHUS,
aJICKBaTHBIX BO3PACTHBHIM BO3MOYKHOCTSIM IIIKOJIbHUKA: TIPAKTUYECKHE PAOOThI, SKCIIEPUMEHTHI U OeCeIbl.
Buabl gessTeqibHOCTH: IPe1yCMOTpPEHbI TeopeTudeckue (204.) u npakruueckue 3aHsaTus (144.).
IliaHupyemble pe3yJbTAThl 0CBOEHHSI 00Y4AIIUMHUCS NIPOrPAMMBbI (BHEYYe0HO) BHEYPOUHOM AeSITeJIbHOCTH
JIMYHOCTHBIE Pe3yJIbTATHI:
e OCO3HABAaTh €IMHCTBO U IETOCTHOCTh OKPY>KAIOIIEr0 MUPA, BO3MOKHOCTH €T0 TT03HABAEMOCTH U OOBICHUMOCTH Ha
OCHOBE JIOCTUKECHUW HAYKH;

e IIOCTCIICHHO BBICTPAUBATDH COOCTBEHHOE OCSJIOCTHOC MHPOBO33PCHHUC. OCO3HABATh HOTpe6HOCTI) U TOTOBHOCTB K
CaMOO6paSOBaHI/IIO, B TOM 4YHUCJIC U B paMKax CaMOCTOSITCJIbHOU ACATCIIBHOCTHU BHE IIKOJIbBI;

e OICHUBATL JKU3HCHHBIC CUTyallUH C TOYKH 3PCHUA 0e30macHoOro O6p21321 JKU3HU U COXPAHCHUA 310POBbA;
e OLICHHUBATH AKOJIOTUYECKHUI PHUCK B3aMOOTHOIIICHUH Y€I0BEKa U IMpUPOAbI.



. (bOpMI/IpOBaTB 9KOJIOTMYCCKOC MBIINUJICHUC. YMCHHUC OLICHHMBATH CBOXO ACATCIBHOCTH M IOCTYIKHW APYIHUX JIIOI[eﬁ C
TOYKH 3PCHUA COXPAHCHUA Opr}KaIOHICﬁ CpCAbI - IT'apaHTa KU3HU U 6HaFOHOJIy‘II/ISI J'IIOI[Gﬁ Ha 3eMIie.

MeTanpeamMeTHbIMU pe3yJibTaTaMu 3ydeHus Kypca «[lepBbie maru B Xumum» sSBIseTCS (OpMUPOBaHKE YHUBEPCATHHBIX
yaeOnbIx nevictBuii (Y'Y ]I).
PeryasituBubie YY/I:

¢ CaAMOCTOSITEILHO OOHAPYKUBATh U POPMYITUPOBATH YUEOHYIO MPOOIEMY, ONIPEACIISITh 1IeJIb YIEOHOU NeATeTbHOCTH;

e BBIJIBHI'aTb BEPCHUU PCIICHUA HpO6J’ICMBI, 0CO3HaBaTh KOHCYHBIHN pe3yibTar, BBI6I/IpaTB N3 IIPCIJIOKCHHBIX 1 UCKATb
CaMOCTOATCIBbHO CPCACTBA JOCTHIKCHUA LCIIN,

e OCYIICCTBJIATDH LCJICIIOIAraHrue, BKIKO4Yasa IIOCTAHOBKY HOBBIX ueneﬁ, HpCO6pa30BaHI/Ie Hp&KTH‘—I@CKOﬁ 3aJa4H B
IIO3HABATCIIbHYIO,

e COCTaBJIATH (MHAWBUAYATbHO WUJIU B IPYIINE) IJIaH PELICHUS MPOOIEMBIL;
+ paboTas 1o MIaHy, CBEPSATh CBOU JICUCTBHUS C LUEIbIO U, IPU HEOOXOIMMOCTH, UCIPABIIATH OIIMOKH CAMOCTOATEIBHO;
e YUYHTBHIBATH PA3HBIE MHEHMS U CTPEMUTHCS K KOOPAMHALIMY Pa3JINYHbIX O3ULNI B COTPYJHUYECTBE;

e B JMAJIOTE C YYUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSATEIBHO BIPAOOTAHHBIE KPUTEPUH OLIEHKH.

ITo3naBaTeabHble YY/I:

o AHAJIM3MPOBATb, CPABHUBATH, KJIACCU(DUIIUPOBATH U 0000IIaTh PAKThI U SIBICHHS. BBISBISATS IPUUUHBI U CICACTBUS
MPOCTHIX SIBJICHUM.

¢ OCYILIECTBJISITH CPaBHEHHUE, KIACCU(UKAIIUIO, CAMOCTOSTEILHO BEIOMPAsi OCHOBAHUS U KPUTEPUHU JIJIS1 YKA3aHHBIX
JIOTUYECKUX OTEpaIni;

¢ CTPOMTH JIOTUYECKOE PACCYKECHUE, BKIIOYAIOIEE YCTAHOBJICHUE MPUYNHHO-CIICACTBEHHBIX CBS3EH.
e €03[aBaTh CXEMAaTUYECKHE MOJICIIN C BBIJICIICHHUEM CYIIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTA.
e COCTABJIAITH TE3UCHI, PA3JINYHBIC BU/IbI IJTAHOB (ITPOCTHIX, CIIOKHBIX U T.I1.).
¢ Mpeodpa3oBHIBATH HHPOPMAITHIO U3 OJHOTO BUAA B IPYToM (TAOIHITy B TEKCT | TIp.).
¢ YMeTb OIPEACIIATh BO3MOKHbBIE HCTOYHUKN HEOOXOUMBIX CBEACHUH, MPON3BOIUTH TTOUCK MH(HOPMAIIHH,
aHAJIM3UPOBATh U OLIEHUBATh €€ TOCTOBEPHOCTb.

« 000011aTh MOHATHUS - OCYIICCTBIIATH JIOTHUSCKYIO OIEPaIUIO ITepexoia OT MOHITHH ¢ MEHBIIUM 00bEMOM TOHITHAM
¢ 0OJBIIMM O0BEMOM;



e CTPOUTH JOTHMYCCKHC PACCYKICHMA, BKIIIOYAOMUE YCTAHOBJICHUC ITPUYHUHHO-CICACTBCHHBIX CBsI3E.

o OOBSCHSTH SABIICHUS, MPOLIECCHI, CBS3U M OTHOIICHHUS, BBIABIISIEMbIE B XOJ/I€ MCCIEIOBAHUSA, OCYIIECTBIISATH BHIOOD
Haunbosee 3 (HEKTUBHBIX CIIOCOOOB PELIEHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH.
KommynukaTusubie YY/I:

o yMeTh (OPMYIUPOBATH COOCTBEHHOE MHEHHE M MO3ULHMIO0, APTYMEHTHUPOBATh €€ U KOOPAUHUPOBATH €€ C MO3ULUU
NapTHEPOB B COTPYAHUYECTBE MPHU BIPAOOTKE OOIIETr0 peICHHUs] B COBMECTHOM €A TEIIbHOCTH;

¢ OTOOpaXXaTh B PEUM COAEPKaHUE COBEPIIAEMBIX IEUCTBUI, KakK B (hOpME TPOMKON COLMATM3UPOBAHHON peUH, TaK U
B (hopMe BHYTpEHHEHN peun;
e YMETb ApTyMEHTHUPOBATH CBOIO TOUKY 3PEHU;

¢ YMETh OCYILIECTBIIATh B3aUMHBII KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE HEOOXOIUMYIO B3aMMOIIOMOIIIb;

¢ YMETh pabOTaTh B IPYIIIIE - YCTAHABIUBATH paboune OTHOIIEHUS, 2P(HEKTUBHO COTPYIHUYATH U CITIOCOOCTBOBATH
MIPOAYKTUBHOW KOOTIEPALINH.

IIpeamMeTHBIMHM pe3yJIbTATAMM U3YUEHUS IPEAMETA SBIIOTCSA CIEAYIOIINE YMEHHUS:
e OCO3HaHUWE POJIU BEIIECTB;
e OIPEIEIATH POJIb PA3JINYHBIX BEUIECTB B PUPOJIE U TEXHUKE;
o OOBSCHATH POJIb BEIIECTB B UX KPYTOBOPOTE;
e PAacCMOTPEHME XMMHUUYECKHUX IPOLECCOB;
e HCIIOJIb30BATh 3HAHUS XUMUU IPU COOJIIOICHUH MTPABUJII UCTIOIb30BAHMS OBITOBBIX XUMUUYECKHUX MTPENapaToB;
— pa3auyaTh OnacHble U O0€30TaCHbIE BEIIECTBA;
IIPUBOJAUTH IPUMEPBHI XUMUUYECKUX MPOLIECCOB B IIPUPOJIE;

¢ HAXOIWTH YEPTHI, CBUICTEILCTBYIOIINE 00 OOIINX MPU3HAKAX XUMUICCKUX MIPOIECCOB U MX Pa3INIMsIX;
« HCIOJb30BaHNWE XUMUYCCKUX 3HAHUM B OBITY;
o OOBSCHATH 3HAUYCHUE BEIICCTB B )KU3HU U XO3SHMCTBE YEJIOBEKA;
o OOBSCHATH MHP C TOUKH 3PESHUS XUMUH;
« (opmupoBaTh peACTaBICHUS 0 OyayIeM MpodhecCHOHATBPHOM BEIOODE.



Kpome Toro, 3anatusi mpus3BaHbl NPOOYAWTh Yy YYalIUXCsi MHTEPEC K XHMMHUYECKOM HayKe, CTUMYJIUPOBATh JalibHEIiee
U3y4YeHUE XUMUHU. XUMHUECKUE 3HaAHUS, CPOPMUPOBAHHBIE HA 3aHATHUSAX, HH(OOPMAIIMOHHAS KYJIbTypa YUalluXcs, MOTYT OBITh
UCIIOJIb30BaHbl UMU JJII PACKPBITHS PA3JIUYHBIX MPOSBICHHUN CBA3U XUMUU C KU3HBIO.
OcHoBaHueM /Uil BblJeJIeHUsI TPeOOBaHNH K YPOBHIO NMOATOTOBKM O0YyYalOIIUXCs BRICTYIIAET OCHOBHAs 0Opa3oBaTebHas
nporpamma ['BOY COII Nel r. Hedreropcka.

Cnoco0b1 onpeesieHus pe3yJIbTATUBHOCTH:

o Hauanvnvui kommpons (cenmsadpy) B BUJIE BU3YAJbHOrO HAOMIOJEHUS medarora 3a CoOJIIOJCHUEM
BOCIIMUTAaHHUKAMU TEXHUKHU O€30MaCHOCTHU, TOBEICHUEM TTPU pabOTe ¢ MOCIEAYIONIUM OOCYKICHUEM;

o Texywiuit KoHmpo.Jib (6 meuenue 6cezo yuedH020 200a) B BUJE BU3YAJTLHOTO HAOJIOICHUS Te1arora 3a npoueccoM
BBITIOJIHEHUS YYAIIMMHUCS TMPAKTUYECKUX PAaOOT, MPOEKTOB, MHIMBHUAYAIbHBIX 3aJaHUN, Y4acTUs B TPEIMETHOW Hejelne
€CTECTBO3HAHMS;

o Ilpomesricymounulit KOHmpo.b (memamuuecKkuii) B BUJ€ MPEeIMETHON JUArHOCTUKU 3HAHUS I€TbMHU MPONJIEHHBIX
TEeM;

o Hmozoevlii konmpons (mait) B BUIE U3y4YCHUs] U aHAJIW3a MPOJYKTOB TPyJAa ydaluxcsi (MPOEKTOB; COOOIICHUH,
pedeparoB), mpoiiecca opraHuzaiuu paboThl Hal MPOAYKTOM U JUHAMUKU TUYHOCTHBIX U3MEHEHHI.

DopMbl YU€TAa 3HAHUN, YMEHUN IPH pean3aliy IPOrpaMMBbl.
o Ormpoc;
« OOcyxnenue;
« CamocTtosaTrensHas padboTa;
o TectupoBanue;
o [IlpesenTanus u 3amura TBOpUECKOU PabOTHI (TPOEKTHI U JIp.).
B kon11e yueGHOro rojia 00y4Jarnuics J0JKEH BBIMOIHUTD U 3alUTUTH MPOEKT.
(ITpunoxenue 1. «Onucanune popmMsbl MoABEIEHUA HTOTOBY).
TeMaTnyecKuil IJIaH IPOrPAMMBbI BHEYPOUYHOU AesATeIbHOCTH «Mup XumMum»
Ne |Ha3zBanmue pa3zaena Tema 3ansITHSA Bceero Teopust IIpak- (Ucnoab3yemoe
n/n 4acoB THKa |(00opyaoBaHue




Pa3mea 1.
BBenenue. (24.)

BBOI[HOC 3aHATHC.

MecTO XMMUM B €CTECTBO3HAHUU

Paznen 2.
JKcNnepUMEHTAIbHbIE
OCHOBBI XUMHHU. (94.)

emectea. [lpuembl  oOpamieHus ¢
CIIECTBAMMU.

paBuna  Oe3zonmacHol  paboOThl  MpH|
POBEICHUN  JKCHEpPUMEHTa. TeXHMKa
A0OpaTOPHBIX PaboOT.

arpeBaTeNIbHbIE MPUOOPHI.

YucTele BemecTBa, 0000 YUCTHIC
BemiecTBa. [ Ipumecu. Cmecu.

JlaTank
AIIEKTPOTIPOBOTHOCTH,
1 (ppOBOH MUKPOCKOIT

€TOJbI ITO3HAaHUA B CCTCCTBO3HAHUU.

Bopa. PactBopsl. Mopckast u nmpecHas
BoJa. buonornyeckue XKuaKOCTH

JlaTunk Temrieparypsel
TUIATUHOBBIN

MaccoBast J0JII paCTBOPCHHOI'O
BCIICCTBA, WKW ITPOLUCHTHAA
KOHICHTpAlHsA BCUICCTBA B PaCTBOPC

JlaT4uk onTH4YeCcKOn
TIJIOTHOCTH

ACBIIICHHBIC u IMCPCChIIICHHLIC
ACTBOPHI.

[udposoii
MHUKPOCKOTI




Paznea 3.
3HaKoMHUMCSI C MUPOM

HAHOYACTHIL
(84.)

MonenupoBaHne

Crtpoenue BeliecTBa. PazMepsl 4acTHuil.
Hanouactuiist

KonnounaHele cMCTEMBI: TOYBa, IIMHA,
MIPUPOIHBIE BOJIBI, BO3AYX JIBIM,
MUHEPAJIbI, XJIe0, MOJIOKO, MacJIio,
KpOBb. .. KoJmon1HbIe ¥ HCTUHHBIE
pPacTBOPHI

MGTOIII)I H CpCaACTBa OMITUPHUICCKOI'O
HCCIICOOBAaHU

Kak cTeneHp n3MelIbUeHHOCTH BIIUSET
Ha 06HIYIO mIomaab COIIPUKACAIOMINXCA
qaCTHI

HaHoOOBEKTHl M OO0YCIOBJIEHHOCTh HX]
YHUKAJIbHbBIX CBOICTB PE3KUM
YBEJIMYECHUEM IUIOUIAd TOBEPXHOCTHU
JACTHI]

Paznen 4.
XUMUA HA CTPaxke
310pPOBbsi. (64.)

MNoxn. Bosronka nona. Mo u3 anrekn

«Mapranuokay. [lepmanranar kamus

AIIXP

[Tepekuck Bogopoa. CBoiicTBa U

IPUMCHCHUC IICPOKCH A BOJOPOaa

[Tpubop st
HOJY4YEeHUs BOAOPOAA




ALleTIICAIUIIAIOBAA KHUCJIOTA.
ACKOpPOMHOBAs KUCJIOTA

«3eNeHKay Wil OpUILTHAHTOBBIN
3€JICHBIN

«MpL10 yyaecHoE»

Jatuuk pH

Pa3pea 5.
XUMHSA NUIITHA
(54.)

Caxap, kpaxmaJ, HeJUTI0I03a —
POJICTBEHHHUKU TJIFOKO3BI

AJIFOMUHHN: BEJTUKHUI U YKaCHBIM

5 YKCyCHast KHCIIOTa Jartuuk pH, natunk
AJIIEKTPONPOBOIHOCTH
«ConeHnas Hallla KU3Hb»
Bpen nutpatos: mud win npasia JlaTumk
AIIEKTPOTPOBOTHOCTH
Pa3znean 6. 6. Iman evlbopa memvl, NOCMAHOBKU
Pa6oTa Han yenu, 3a0a4 UCC1e008aHusl .
MPOeKTaAMHU.
(54.) 7. Oman 6v108UdCEHUs 2UNOMESDI.
11 8. DOman  naanuposanus — nymi
00CMUICEHUs. yernetl

uccie0o8amenbCckux — (NPOeKmHulx)
pabom u evlbopa HeobXo0UMO2O

UHCMPYMEHMAPUSL.

9. DOman nposeoerus VuebH020




uccneodo8anus (npoexmuoti
pabomvl) ¢ NPOMENCYMOYHBIM
KOHMPONeM 3a XOO0OM BbINOJIHEHUS
U Koppexyueti pe3yibmamos.

10. Oman ogopmnenus,
npeocmasieHus (3awumoti) 1
nPOOyKma npoexmuou pabomaol

UTOTI'O: 35 19 16

Coep:xxanue Kypca
I/IHCprKTa)K 10 TEXHUKE 0€30MMacHOCTH IMPOBOAUTCA HA KAXKAOM 3aHATHUH IICPCA MIPOBCACHUCM OKCIICPUMCHTA.

1. BBenenue

1. Beoonoe 3anamue. 3HaKkOMCTBO y4allIMuXCs C HOBBIM yU4€OHBIM KYPCOM BO BHEYPOUYHOM JIEATEIBHOCTH.
2. Mecmo xumuu ¢ ecmecmego3nanuu. 3apoXacHUE XUMUN KaK HayKd. CBsI3b XUMUU C IPAKTUYECKOW KU3HBIO YETIOBEKA.

IIpakmuueckas uacme.
Co3aaHue Mo3HaBaTeIbHBIX KPOCCBOPIOB U APYTMX MHTEPAKTUBHBIX yHpaxkHeHui Ha LearningAps.org uiau MyTest.

2. JDKCNepUMEHTAJIbHbIE OCHOBBI XUMHUM
1. Bewecmea. Ilpuemul oopawienus c eewgecmeamu.

HBY‘ICHI/Ie IMpaBHUJI TCXHUKH 6630HaCHOCTI/I, NpeaAynpeKAarOmux ©W  3alpCliarolnnuX 3HaKOB. HCpBa}I ITIOMOIIb.
HpOTI/IBOHO}KapHI:Je Cp€acTBa 3alIUTEI.

3HAKOMCTBO C BCUICCTBAMHM, BCTPCUHAIOIMIMMMUCA B 6I>ITy: fIOI[Ha}I HaCTOﬁKa, MCpb, aJIIOMI/IHI/II\/’I, COJIb, IMUIICBAA COAa,
JIJUMOHHAas KHCJIOTA, YKCYCHadA KHCJIOTa, BOJaA, MGI[HBIﬁ KYyIIopocC. Otnuune BC€HICCTB IIO (I)I/ISI/IquKI/IM CBOMCTBAM:



arperaTHOE COCTOSTHWE, I[BET, 3amax, BKyC, paCTBOPUMOCTh. [IpaBmia xpaHeHUs BemecTB B abopaTtopuu. TOKCHYHOCTD
BELIECTB JJI KUBBIX OPTraHU3MOB ONPENENSAETCd WX XUMHUYECKUMHM CBOMCTBAMM, HX CIIOCOOHOCTHIO BCTYINaTh B
XUMUYECKUEe peakiuu. [IposiBiIeHHs] TOKCHYHBIX BEIIECTB Y YEJIOBEKA: XUMHUYECKHUU OXKOT, pas3lpakKeHHE CIMU3UCTBIX
000JI04YeK, KaTap [bIXaTeNbHBIX IyTeH, ajuIeprU4ecKue peakiuu, OCTpble JAEPMATUThHI, KaHIEPOreHHOE JeHCTBUE,
MOpa)KEHUsI OPraHOB, BO3MOXKHOCTH JIETadbHBIX HMCXOA0B. [IpaBuia otOopa BemiecTB (TBEpIbi€, MOPOIIKOOOpPA3HBIE,
KUJKWE, BOJAHBIE PACTBOPHI, 0c000€ BHUMaHKE — pab0Ta TOJIBKO C MaJIbIMU 00bEMaMH BEIIECTB).

Tecm na ocHoBe 3aiannii u3 oTkpeiToro 6anka GUIIU (pazaen «MeToabl TO3ZHAHUS)

2. Ilpasuna 6ezonacnoit pabomut npu nposedenuu Ikcnepumenma. Texnuxa 1adopamopHruvix paoom.

3HAaKOMCTBO C JIa0OpaTOPHBIM OOOPYJOBAaHMEM: CTEKJSIHHAs TOCyAa (XMMUYECKHE CTaKaHbl, KOJOBbI, BOPOHKH,
JICTUTENIbHbIE BOPOHKHM, MEpHas I0Cy/a), BeChl, IITATUBBI I MPOOMPOK U MPUOOPOB, HArpeBaTEIbHBIN MHpUOOp-
CIUPTOBKA, apdopoBas rnocyna (BeImapuBaTeIbHbIC YaIlIKH, TUTIIH, CTYIIKH, IITATEIN) U Jp.

be3onacHas paboTa co cTekyioM, MpoOKaMu (AEMOHCTpaIUs PE3KU CTEKJISTHHBIX TPYOOK, MX HarpeBaHUs ISl U3MEHEHUS
(dopMbI).

llpaxmuueckas uacme.

CO6opka npubopa i omyyeHus ra3oB. [IpoBepka Ha TepMETHYHOCTD. 3aKpeIUIeHne ero Ha mrTaTtuBe. PucyHok mpubopa
MpU TTOMOIIM TpadapeTa.

3. Hazpesamenvnwie npuoopel.

CmuproBka. ['a3zoBas ropenka. [Inutka. Bonsnas 6ans. HaznaueHue HarpeBaTeIbHBIX MPUOOPOB.

N3ydenne cniupTOBKH: COCTaBHBIC YaCTU U X (QYHKITHUSI.

["oprodee TOMIIMBO 7151 CIUPTOBOK: 3TUIIOBBIN ciupT. OCOOCHHOCTH peaKkiliy TOPEHUs: BhIeIeHue Terma u cBeta. Cyxoe
roproyee

[IpaBuia HarpeBaHusi IPOOUPOK C BOJHBIMU pacTBOpaMHu (IIpeIBaApUTENIbHBIN IPOrpeB BCEM MOBEPXHOCTH, 00s3aTEIbHBIN
HAKJIOH MIPOOUPKH, OTBEPCTUE POOUPKU «OT ceOs», 3aKperieHne AeprKaTess IpoOUpKu).

Hcnonp30BaHue TUTIIEH IPU IPOKaJIMBaHUM BelllecTB. Ha3HaueHue onepanuy npoKaJiuBaHUsL.

IIpaxmuueckas uacmo.



N3yuenne miamenu. PucyHox miamenu.
C6opka npubopa Juid BBINAPUBAHUS COJIM (KOJBLO HA IITATUB, BbIIApUBATEJbHAs 4Yalllka, BOJHBIM pacTBOp COJIH,
cnupToBKa). PucyHok npubopa npu nomoiu tpadapera.

4. Hucmule eewecmea, ocov6o uucmote eeujecmea. Ilpumecu. Cmecu. CriocoObl OYMCTKH BEIIECTB OT MpUMEcCEe u
pasnenenust cmecerd. OunbTpoBanue. Ileperonka. Kpucraumszanus. PazneneHue ¢ moMONIpI0 MAarHuTa, JIEIATENbHOU
BOPOHKH

Ipaxmuueckas uacmo.

1 BapuaHT: CMECh PEYHOTO MECKa U caxapa.

2 BapHaHT: CMECh PEYHOI'0 MIECKa U IOBAPEHHOU COJIH.

CocTraBuTh cXeMy MOCIIEIOBATEILHOCTH OMepaluii (pacTBopeHue, GuiabTpoBaHue, BeinapuBanue). CpaBHUTh U 0OCYAUTH
pe3ynbTaThl ABYX BapuaHToB. OOpaTuTh BHHUMaHHE Ha CMECh caxapa M Tecka (y HEKOTOPBIX YallKh TMOKPBLINCH
KOPUYHEBOM Maccoil), Ha BaXHOCTb YCIOBUW MPOBEIEHUS DKCIEPUMEHTa, B JAHHOM CIy4yae Ha CBOEBPEMEHHOE
MpeKpalieHne HarpeBa.

5. Memoowl no3nanus 6 eCmecmeo3Hanuu.

Habmronenue. DxcnepumenT. MoienupoBaHue.
VYcenoBus mpoBeAcHUsS HAONIOJAEHHS KaK OCHOBHOTO METOJa ITO3HAHWS. MBICIUTEIBHBIM M PeaJbHbIA SKCIEPUMECHT.
YHuBepcaabHbIC 3HAHUS YEIIOBEUYECTBA HA OCHOBE HaOMoeHUSA. DU3HYECKUE U XUMHYCCKUE SBICHUS.
llpaxmuueckas uacmeo.
BbpoyHoBckoe aBmxeHue o1 MUKpockoroM. OOHapyKeHHe Krpa B CeMEeHax mojcoiHeyHnka. OOHapyKeHUe KpaxMasa B
kaprodene. OOHapyXKeHUE VYTIEKHCIOro rasa B BbIIbIXaeMOM Bo3ayxe. [loOaBieHue JIMMOHHON KHCIOTHI B 4Yail.
Odopmiienne pabOTHI.

Haspanue omnpITa Kaxk BuImosiHsIm Yro HaOIrO1aJIH

O6paTI/ITB BHUMAHHC HA IIPAKTUYCCKUEC 3aaHUA ITPOIIIIBIX 3aHSTHUIM. AKHCHTI/IpOBaTI), qTO MCTO Ha6JIIOII€HI/ISI — OCHOBHOH
MCETO ITO3HaHMA.



6. Booa. Pacmeopvi. Mopckaa u npecnaa eooa. buonozuueckue cuoxkocmu: KpoBb, JInuMda, KICTOYHBIA COK.

7.

DKoJIoTUYECKHE MPOOIEMBbI BOABL. DIEKTPOIPOBOIHOCTh KaK CBOMCTBO PACTBOPOB 3JEKTPOJIUTOB (MpaBuiia 0€30MacHOCTH
C DJIEKTPOIPUOOPAMH).

Hpakmuqecmzﬂ yacmeo.
OHp@I[eJ'ICHI/IC C IM[OMOHIBIO  JJICKTPOIIPOBOAHOCTH  PaCTBOPOB: B KAaKOM XHWMHWYCCKOM  CTAKaHC HAXOJHUTCA

JTUCTHJUTMPOBaHHAs Bojaa. JlaHbI TpW pacTBOpa: pacTBOpP MOBAPSHHOW COJIM, PacTBOP caxapa, JUCTUIUIMPOBAHHAS BOJA.
Odopmiienne padoTHI.

HasBanue pactBopa Yro Habmro1aeM (3aropaercst JaMIoyka Uild HeT)

Kaxk pacino3HaTb: B KAKOM CTAaKaHC — JUCTUJUIIMPOBAHHAA BOAAa WM paCTBOpP cCaxapa. I[OJ'DKHBI MNpCIIOKUTL ABa croco0a:
OpFaHOHCHTI/I‘ICCKI/Iﬁ H BbIITAPpUBAHHUEC.

[IpoekT «3roToBieHne caMoAeIbHOTO TPUOOPA SISl UCCIEAOBAHMS SJICKTPOIPOBOHOCTH PACTBOPOB)
Maccosan 0013 pacmeopennozo eeuiecmea, uiu NPOYEHMHAL KOHYEHMPAYUA 6EULeCHIEa 8 PACHBOPE.

B3gemuBanue. PaznoBecsl. HaBecka. MepHas mocyzaa (MepHbl€ CTaKaHbl, KOJIObI, HUJIUH/PBI).

IIpakmuueckas uacme.

[IpuroToBneHne pacTBOPOB MOBAPEHHOM COJU 3aIaHHON KOHIICHTPAIIUH.

[TpuroToBneHNe MMUITyYero HAMUTKA W3 THUIIEBON COMBI, TMMOHHOW KUCJIOTHI, caxapa U aCKOPOWHOBOW KUCIIOTHI: Kaxaas
rpymma onpenesseT KOJINYecTBO BEIIECTB Ha CBOe yeMoTpeHue. CpaBHEHUE U 00CYKI€HUE TPUTOTOBICHHBIX HAIMUTKOB C
T.3p. BKyca, (Qukcanuu HaOmomaeMbix 3(G(EKTOB, pacyeToB WJIM BBIMIOJHEHUS «HA TJa30K», DKCIEPUMEHTAILHOU
KYJbTYPBHI.

8. Hacwmenubw U nepecoliieHHble pacmeopbol.

Memoouka svipawjuseanusn kpucmaninos. Monoxkpuctai. Kpucrannuueckue apy3sbl. UTo Takoe «3aTpaBKay.
JleMOHCTpanys NepECHIIEHHOI0 PaCTBOpa aleTaTa HaTpHsl.
IIpakmuueckas uacme.



HpI/IFOTOBJ'IeHI/Ie HAaCBbIICHHBIX W ICPCCHINICHHBIX PAaCTBOPOB. HpI/IFOTOBJ'IeHI/Ie BOAHBIX PACTBOPOB MCIHOI'O KYIIOpOCa,
XJIOpHuaa HATpUA, CaXapO3bl IJIA BbIpalllMBAHUA KPHUCTAJLJIIOB. BI)IpaHII/IBaHI/Ie KpUCTAJJIOB U3 paCTBOpa KaMEHHOM COJIM U
HOHHpOBaHHOﬁ COJIn: CCTb JIM pasHHUIA. HO‘ICMy HJIA BbIpAlIUBAHHUA KPHUCTAJUIOB KaMCHHAA COJIb JIy4lIC, 4YCM

HOJUPOBAHHAA. HonyquHe OKPAaICHHBIX KPHUCTAJUIOB COJIM C HUCIIOJIb30BAHUCM ITHIICBBIX KpaCHTGJIeﬁ. BLIpaIHI/IBaHI/IG
KpUCTAJJIOB MCIHOI'O KYIIOPOCa U3 BOAJHO-CIIMPTOBLIX PACTBOPOB.

3. 3HakoMuMCcH € MHUPOM HaHOYaCTHUI

1. Mooenuposanue. Mopaenu B ecTeCTBO3HAHMM (TJIOOYC, KapThl, (PU3MUECKHE MOJACIH, OHOJIOTUYECKUE MYIISKH,
KPUCTAJUNIMYECKHUE PEHIeTKH). MOoJIein aTOMOB U MOJIEKYJT B XUMUHU.

IIpaxmuueckas uacmo.
N3rotoBnenue Mozene MOJIEKYJI U3 OAPYUYHbIX cpeAcTB. PaboTa BooOpaxeHws..

2. Cmpoeuue eeuiecmea. Pazmepbt yacmuu. Hanouacmuubt.

lIpoexmuas 3a0aua Ne 1. Kak y3HaTh npuMepHbI€ pa3Mepbl BUTAMUHHOIO JApaxke «YHIEBUT», «PEeBUT», yIaKOBKHU
KOTOPBIX PaCIlOJIOAKEHBI Y BaC Ha CTOJIaX, HE OTKPbIBasi OaHOYEK.

IIpoexmnas 3adaua Ne 2. Y Bac Ha cTONax HaXOIATCS MEPHBIA IMIIMHAD, KOJO0a C BOAOW, BECHl PHIYAKHOTO THIIA C
HabopoM pa3HoBecoB. [IpennoxuTe criocoObl onpeaesieHus: pa3MepoB MOJIEKYJT BOBI (MTPAKTUYECKUI U TEOPETUUECKHUIN).
Bonpoc: OtHOCUTCS 1 MOJIeKyIa BOJbI K HaHouacTulam? [louemy BUpYChI Ha3bIBalOT HAHOPOOOTaAMM?

3. Konnouonwvie cucmemovl: nouea, 21uHa, NpupooHsvie 600bl, 6030yX ObIM, MUHEPAIbl, XJ1€0, MOJIOKO, MACo,
Kpoes...Konnouonsie u ucmunnsie pacmeopwt. Ontudeckue cBoucTBa: «dhdext Tunmansy, «SIBICHHUE HCKPAITUXCS
cinoeBy». KomnouaHble 4acTHUIbl U UX pa3Mepbl. JkcnepumenmanvHas 3adaya Ne [. Ha cronax: nazepHas yka3ka
Ja3epHbId (POHAPUK C KPACHBIM JIYYOM, JBa XMMUYECKUX CTaKaHa: B OJJHOM 3aBApCHHBIA MAaKETUK Yasi, B IPYroM — YUCTas

BOJaA. HpOHYCTI/ITe Jy4 JIa3€pHOIO (i)OHapI/IKa qcpe3 CTaKaHbI. B kakom CTaKaHC, IO-BalICMy MHCHHIO, HAXOJHUTCA
KOJJIOMAHAas cucreMa? Ha yueM ocHOBBIBaeTCs Balle npezmono;xeﬂne?



Oxcnepumenmanvhas 3adaya Ne 2. Bam Bbanbl pacTBopsl arierata cBuHia Pb(CH3;COO), u nomuaa xamus Kl, mrarus
¢ nmpoOUpKamu, CIUPTOBAs Tropeika, npodbupkoaepxkarenb. B nmpobupky nanelte 2 mi pactBopa Kl (BbicoToit 2 cM) u
3arem mpuierite 2 mi pactBopa Pb(CH3;COQ), . O6pa3syercs skenTeiii ocanok. Harpelite mpoOUpKy 10 pacTBOPEHHUS
ocajika. 3aTeM OXJIaJuTe MPOOUPKY OKOJIO 2-3 MHUH M MOMEIIAeM B COCY] C XOJIOIHOM JeasiHol Booi. UTo HabmogaeTe?
YTO mpoUCXOAUT MPU BCTPSXUBAHUU TPOOUPKHU?

Wtak, BBl TONBKO 4YTO OOHAPYKHWIIA Pa3IUYUE MEXKAY HCTUHHBIMU PAcTBOpAMHU U KOJUIOMJHBIMU pacTBopamu. B
MOCJIETHUX Bbl HaOMIOAQIM MposiBIeHUuEe onTudeckux 3¢pdekToB: «3pdekt Tunmans» (3kcm. 3aa. Nel) u «saBiaeHue
HCKPSIIUXCS CI0eB» (KCI. 3a1.Ne2).

Bompoc: Kak noka3ars, 4TO MBUIBHBIN pacTBop siBisieTcs: KojuiougHoi cucremoin? (Ilo paccesHuro cBera B pacTBOpe -
KoHyc TuHmansg).

UTo MpouCXOAUT €CIU B MBUIBHBIN pacTBOP AJ00ABUTH MOBapeHHYIO couib? (IIpo3paunblii mpexie pacTBOp PE3KO MyTHEET,
00pa3yroTCst KpYIHBIC XJIOMbs). 3HAKOMCTBO C SIBICHUSIMH KOATYJISIIIUN U BHICAJIUBAHUA.

IIpoexmuas 3a0aua Ne [.]IBa yueHrKa IPUTOTOBHIIA CMECHh U3 PACTUTEIHHOTO Macjia U BOJIbI: JOOABUB MOJIOBUHY YaWHOM
noxku macia B 200 M Boabl. OAUH M3 HUX YTBEPKIAET, UTO MOJIYUYEHHAs] CMECH SIBJSIETCSI KOJUIOUIHBIM PacTBOPOM, a
napyroit ato otpunaet. Kro mpa? CBoii OTBET WUIIOCTpUpPYHTE CHUMKamu Ha moOunbHOM Tenedone. (IIpaBel o6a
yueHuka. Bce 3aBucUT OT ocoOeHHOcTel MpUroToBieHUs cMecu. Eciu mpocto pa3memniath Maciio B BOJE, TO KOHYC
Tunnans ve Habmonaercs. Eciu ke akTUBHO B30alTHIBaTh CMECh B T€UEHUE HEKOTOPOTO BPEMEHH, TO CMECh MYTHEET U B
TAKOM PacTBOPE XOPOIIO BUAEH KOHYC PacCesSHHOTO CBETAa, TO €CTh MOSIBISIOTCS MEIKOJIMCIEPCHbIE YaCTULIBI KareleK
Macia).

BriBoa: KOMTOWIHBIE PACTBOPHI MOXHO OOHApY)XHTh TIO ONTHYeCKOMY TecTy <«oOddext Tunmans», KOTOPHIA
0OHapyKHUBAETCs, €CJIM KOJUIOMHBIE YACTUIBI HE MPEBBIIAIOT AUANa30H HAHOPA3MEPOB.

4. MemooOwl u cpedcmea IMRUPUYECKO20 UCCTIE00BAHUA.

Ha mpeapinymux 3aHaTUssX BBl BBITIOTHSIIN SKCIIEPUMEHTAIBHBIC U MTPOCKTHBIC 3a1aun. Kak BbI TymMaeTe, KaKHe METO/IbI
MCCJICIOBAHMSI BBI UCIIOTH30BAIIH?

1. Ha6monenue. 2. Dxcnepument. 3. U3mepenue. 4. CpaBHeHue

BcnomuuTe 3a1anusi, MPOCMOTPUTE CBOM 3aIlMCH U MIPOKOMMEHTHPYHUTE MX C TOYKH 3PECHUS HCIIOJIb30BAHHBIX METOJIOB
ucciie[oBanus. YeM BbI MOIh30BAIHCH, YTOOBI PEIIUTH MMOCTABJICHHYIO TIEpe]] BaMU MPoOIemy.



IIpoexmuas 3ad0aua Ne 1. Haiinurte, yemy paBHA MJIOTHOCTh AIFOMUHUEBON (DOJBIM M METHOW WJIM CTaIbHOW OOIBAaHKH
HETPaBUILHOU (DOPMBI, KOTOPHIE JIeXKAT Ha Balux cTojax. Maer obcyxaeHue.
JIOTOKHBI TIPENJIOKUTh TIJIaH PEIICHUsT 3TOW 3a]aud, OMPENeINTh Kakhue HEOOXOAMMBI M3MEPUTEIbHBIC MPUOOPHI IS

pEILIeHUS ATOM 3a]]a4H.
CpaBHUTH HAWJICHHOE 3HAYEHUE NIOTHOCTH ATFOMUHUS, MEAW UJIU CTAlld CO CIIPABOYHOUN BEITUUMHOM.

5. Kak cmenenv uszmenpueHHOCmU 61aUAEH HA 00WYl0 naowadb conpuxacaroujuxca yacmuy. OObEMHbBIE B3pbIBBI Ha
MYKOMOJIBHOM 3aBOJIE, JIPEBECHO-CTPYKEUHOM MpeAnpusthu. [louemy Henb3s HCHOIB30BaTh OEH3WMH MJIsi PO3KUTa

APOB. BcrioMHUTE «UTO Takoe miomaab», «CAUMHUIBbI U3MCPCHUSA TIIOIAN))>.

lIpoexmnas 3a0aua Ne 1. Y Bac Ha cToNax HaxosATcs JinOo KyOuk PyOuka, m1nbo MalieHbKasl ymakoBKa caxapa-paduHaja.
Haitnure mmomane 1emoro Kyouka U oOIIyro mioniaas 9 MaiblXx KyOWKOB, U3 KOTOPBIX COCTOMT OOJBIION KyOWK; WA
IeJI0M YMAKOBKU caxapa M OOIIyIo IUIONIaJbh BCEX KYyCOUYKOB caxapa B ymakoBke. CpaBHUTE 3HAUCHHS IJIOMIAIN IIEJIOM
Gburypsl 1 cyMMapHO# Iomaau ee yacteit? Kakyo 3aKkoHOMEPHOCTh MbI MOKEM HaOMIOAATh?

6. Hanooovexkmol u 06ycnoeﬂeunocmb UX YHUKA/IbHbIX ceoicme PE3KUM yeeiuHeHuem nﬂoma()u nOGepxXHOCMU Yacmuy,.
HaHO4YaCTHIbI, HAHOIIJICHKH, HAHOBOJIOKHA, HaHOpr6KI/I, HaHOIIApUKHU, ACHAPHUMCPEI, HCOJUTBI, KBAHTOBBIC TOYKH.

IIpoexmnas 3a0aua Ne 2. Yxo nocs umeer nauny 12-13 mM, a yactuna marietuta Fe304 — 20 um. YBenuubte ux B 1
muunapz pa3. C kakuMu 00beKTaMu Bbl TeNeph OyaeTe ux cpaBHuBaTh? Kakue Qpusnyueckue BeIMUMHBI U3MEHSIIOTCS MIPU
WU3MEHEHUH JINHEVMHBIX Pa3MEPOB?

IIpoexmnas 3aoaua Ne 3. Cxonbko nuctoB Oymaru A4 Boiaer B crakan oobemom 100 mi?

Kaxxnoit rpynmne BeiaHbl JIUCTh Oymaru A4 u xumudeckue ctakanbl oobemMom 100 miu. Kaxknas rpynna vieT oTBET Ha
ATOT BOMIPOC.

[IpennaraeM NoOMoOIlb: COMHHUTE JTUCTHI B KOMOK. CKOJIbKO KOMKOB OymMaru BOIILJIO B OJJUH CTaKaH?

Haiinute mmomaaes otaenbHoro aucta A4 U IJiomaab MOBEPXHOCTH XMUMHUYECKOrO cTakaHa. Haiinutre cyMMapHYIo
IUIOIIA/Ib KOMKOB OyMaru, HaXOJsIIUXCS B CTaKaHe?

JlenaioT BBIBOJI: OHA OKa3aJ1ach 3HAYUTEIHHO OOJIbIIE TUIOIIAIU TIOBEPXHOCTH CTaKaHA.

Kakum 00pazom Mbl yBEIMUNIIM CyMMapHYIO ILIOMAAb TOBEPXHOCTU Oymaru? (Y MeHbllIeHneM 00beMa OJJTHOTO JIMCTA)



7. Hanooovexkmult u 06yCJ108JleHHOCmb UX YHUKA/IbHbLX ceoiicme PE3KUM yeseiuueruem nﬂoma()u noeepxmnocmu uacmuy.

HaHOYaCTHIbI, HAHOIIJICHKH, HAHOBOJIOKHA, HaHOTp}I6KI/I, HaHOIIAapUKHU, ACHAPUMCPEI, ICOJIHUTBI, KBAHTOBBIC TOYKH.

Ilpoexmnas 3adaua Ne 4. Halimure miomanb CBOEH 4YEpENHOM KOPOOKM M CpPaBHUTE €€ C IUIOMIAJbI0 TOBEPXHOCTH
OOJIBIINX MOJYIIAPHI U YePEnHOI KopobkH, eciu S(kopa 6.1.) = 2500 cm? . S(u.x)=4nr?/2, rue r=C/2x.

OObsicHeHue: 00JIbIIas TIIOMAAL OOJIBIINX MOTYIIAPUI 00BSICHICTCS HATMYUEM MHOTOUYHUCIIEHHBIX CKIIA/IOK.
Ixcnepumenmanvrasn 3aoava. Ha cronax HaXoIaTcsl CTajbHAasl KHOIIKA, JKEJIE3HbINM T'BO3/lb, KyCOUEK METHON MPOBOJIOKH,
MeJIHasl CKpernKa, rpaHyJibl AJIIOMUHUS M IIMHKA, IITATUB ¢ MPOOUMpKaMu, CoJisHass KucioTa. [lomecTtuTe mpemsiokeHHBIE
TeJa Ha IHO MPOOUPOK U J0OABBTE 3aTEM COJIIHYIO KUCIIOTY (BBICOTA CTOJ0A KUIKOCTU IPUMEPHO 1,5¢Mm).

Onuiure, 4YTO BBl HAOMIOJAaEeTe B KaXJAOW U3 MNPOOUPOK.

3HAKOMCTBO C AIEKTPOXUMUYECKUM PsIIOM HAIPSKEHUI METAILIIOB.

HasBanue o0bexTa Haspanme wMetamna, wu3 | Uto Habmomaem JleBee nim npasee
KOTOPOTO cJieIaH 00BEKT oTHOCcUTENBbHO Hy B
AII/XUM Py

BriBoI: ¢ KMCIIOTOM B3aUMOAEUCTBYIOT METALIBL: ..........

C KUCJIOTOM HE B3aUMOJIEUCTBYIOT METAJUIBL: ........
- 3aganue no yueOHnky M.A. AXMeToBa: 03HaKOMbTECh C TEKCTOM Ha c. 13.
- C xakuM Bbl CTOJKHYJHCh NpoTHBOopeureM? Menp U cepeOpo B HAHOCOCTOSHUSAX CIIOCOOHBI B3aWMOJEHCTBOBATH C
KHCIIOTaMU. YBEJIMYECHHE IUIOMIAM TMOBEPXHOCTH PEArupyrolMX 4YacTHI[ BJIMSET HE TOJBKO HA CKOPOCTb PEaKIMH
(0OBEMHBIE B3pBIBBI), HO U HA XapaKTep XUMUYECKUX CBOMCTB.
[IpoekT «B nonckax KOJUIOUIHBIX PACTBOPOBY

4. XUMHA Ha CTPaKe 310POBbSI.

1.

Hoo. Bozzonka iiooa. Hoo uz anmexu.

Hpakmuqecmﬂ yacme.

N3roToBieHre MOAEIN MOJIEKYJIbI Hoaa. DieKTpoHHas1, rpaduyeckas popmyna iiona
[IpoekT «OOHapykeHHue KpaxMasa B IPOAYKTaX MUTAHUS.



2.

«Mapzanyoekay». Illepmanzanam kaaua. Maprasen u €ro CTEIEHU OKUCIICHUS

IIpaxmuueckas wacmo.

OnpeneneHne MacCoBOM JOJIM KUCIOPOAa B MOJIEKYJIE IEPMAHTIaHATA KaJIHs.

PacuyeT 0oTHOCUTENBHOM IIJIOTHOCTU KUCIOPOAA MO BO3IYXY.

C6opka npubopa J1st OJIy4eHHUsT KUCI0POa METOI0M BBITECHEHHS BO3IyXa.

OKcnepuMeHT: cOopka npudopa il pa3iioKeHHs epMaHraHaTta kainus. KauecTBeHHas peakuus Ha KUCIOPO/.
[[BeTHBIE peakuy ¢ IEPMAHraHaTOM Kanus (Hamp., IepMaHraHat Kaius U cylab(QUT HATPHs, JIp.)

Ilepexucov 600opooda. Ceoiicmea u npumenenue nepoxkcuoa 000pooa. CTEIEHb OKHUCIEHUS KUCIOPOAAa B MOJIEKYJIE
NEPOKCHUIA BOJOPOAA.

Peakuus pa3noxeHus nepokcuaa Bojgopoa. Kak mpoBecTy s3KCIIEpUMEHT.

Karanuzatopsl. Oxcua mapranna (1V), hepMeHT kaTanaza — KaTau3aTOPbl PEaKIUK Pa3I0OKEHHS.

Ipaxmuueckas uacmo.

Oxcun mapraniia (1V): HanrcaTs GopMysTy BEIIeCTBa U ONMPEACIUTh CTEIICHb OKMCIICHUS.

Tpu npoOUpkH, B KaXJAOW HAXOJIUTCA HECKOJIBKO MJI alTeUYHOW MEpPEeKrucH Bojoponaa. Bo BTOpYI0 M TpeThi0 MpOOUpKH
MOMECTUTE COOTBETCTBEHHO okcuj MapraHia (IV) (Ha KOHUYMKe IIMaresisi) U CBEKEHATEePThIM KapTodenb (Ha KOHYHMKE
HITIaTeNs).

Howmep npoOupku Yro nobaBunu Uro HabmonaeM

Hanucate ypaBHEeHHE peakliuy ¢ 0003HAYEHUSIMU YCIIOBUH €€ MPOTEKaHMUS.
[Ipoucxoautr nm peakuust B nepBoil mpoodupke? Ilpemnoxure npubop A MOJMyYEeHHs] BOJAOpPOAA MPHU Pa3IOKEHUHU
IIEPOKCHIa BOIOPOIA.

4. Auemuncanuyunosan kucioma. Ackopounoeasn kucioma. KucnotHocTs cpenbl. pH — HHAMKAaTOPbl CBOUMH PYKaMH.

IIpakmuueckas uacme.
Onucanue Qusnyeckux cBoMcTB. [IpuroroBieHue pacTBOpOB AUETUICATULIUIOBOM W acCKOpPOMHOBOM KHUCIIOT.
JeiicTBue nuauKaTopoB ((heHondranenHa, JakMyca 1 METUIIOPAHkKa) Ha UX PACTBOPHI.



UHAUKATOPBI AlLleTUIICATTUIIIOBAS KUCIIOTA AcKOpOMHOBAs KUCIIOTA
®enondranenn
Jlakmyc
METHJIOPAHK
[IpuroroBnenue orBapa KpacHOW KamycThl. HaOmtoneHue u3MeHEHHs I[BeTa OTBapa B pa3HBIX pacTBopax (yKCycHas,

JIMMOHHAa, aCKOp6I/IHOBaH KHCJIOTBI, IIOBApPCHHAA COJIb, I'a3UPOBAHHAA BOIA, HaHIaTBIprlﬁ CIINPT, IIUIICBadA COAa, paCTBOP
MbLIa U CTHUPAJIBHOT'O nopomKa).

B3aumoseiicTBue acCKOpOMHOBOM KUCIIOTHI € Mo/10M. Borpoc: it Kakux IeJied MOXHO HUCTOJb30BaTh 3Ty peakuuto? (s
OoOHapy>KeHUsI ACKOPOMHOBOM KUCIIOTHI B IPOJYKTaX MUTAHMS).

1 peareHT acKOpOMHOBAs KHCIIOTA | 2 peareHT UYrto Habmro1aeM Ipu UX B3aUMOICHCTBUN
noJ
dusnyeckue CBOUCTBA; duznueckue CBOUCTBA: .........

5. «3enenka» uau Opuniuanmoswvii 3enenstii. 1{BeT mopomkooOpasHoro  OpuiuIMaHTOBOro 3eseHoro. llpaktuueckoe
3Ha4YEHUE U TOTyYEHHUE.

Ilpaxmuueckas uacme.

duznyueckre CBONCTBAa OPUIUTMAHTOBOTO 3€JICHOTO

Kak mokazaTh momIMHHOCTH OpHMIUITMAHTOBOTO 3eieHoro. [IpoBeneHne mociie10BaTebHBIX PEAKIMi B OJTHOM IIPOOHUPKE C
OpUJUTMAHTOBBIM 3€JICHBIM: BHauajie B MPOOUPKY M0O0ABUTH KOHIICHTPUPOBAHHOM COJISTHOW KHUCIOTHI, a 3aT€M pacTBOpa

menoun NaOH. Odopmiienne paboThl MO CBOEMY YCMOTPEHHIO. 3aTeM OOCYAWTh: Kak 3a(UKCUPOBAI PE3YJIbTATHI
SKCIIEpUMEHTa (M3MCHCHHE IIBETA, BBIITAICHUE OCA/IKA).

[TpoexT «M0KHO JI1 UCTIOJIH30BATH OPUILIMAHTOBBIN 3€ICHBINA KaK MHIUKATOP KUCIOTHOCTH CPEIbD»
6. «Mbino uydecnoe). XO351IICTBEHHOE U TyaJIETHOE, AKUJKOE U TBEPAOE.

IIpakmuueckas uacme.
JleiicTBUE JlakMyca Ha pacTBOP MbLIA, PACTBOP CTUPATBHOTO MOPOIIIKA



(IOKa3aTENBCTBO MIETOYHOTO XapaKTepa MOIOIIUX CPEACTB). M3ydeHne 3TUKETOK TBEPAOIO U KHUIAKOTO MbLIa (pa3inyne B
XUMHUYECKOM cocTaBe). PacTBopeHne Mblla B )KECTKON U TUCTUILIUPOBAaHHOM Boje. Dpdext Tunnpans.
IIpoext «MpuiOoBapeHne»

5. XHMHS MUIIHA
1. Caxap, Kpaxmai, ueanio103a — POOCMEEHHUKU 2/IH0KO3bl.

Yro Takoe I[I/Ia6CT. I'mukemudeckuit HHACKC IIPOAYKTOB ITMTAHHAA. XHUMHYECKHE MMOACITAaCTUTCIIN U UX KOBAPCTBO.
Hpakmuqecmzﬂ yacmeo.

Onpenenenre NpOAYKTOB C BBICOKUM TNIMKEMUYECKUM MHIEKCOM (paboTa ¢ Tabmuuei).

OrnpenensieM MOJCIACTUTENN: acmapTam, copour .... (Pabora ¢ rTukeTKamu.

OrmbIT: B3aUMOJICHCTBHE MITFOKO3bI ¢ rrapokcuioM meau (1), cBexenprroToBIeHHBIM.

HccnenoBanne U3MEHEHHsI COJIEPKaHUs TIIOKO3bI B KPOBH TOCNie  COAaHCHUPOBAHHOTO 00e/la M TMociie YyIoTpeOIeHus
dacTdyna: KUPUEIIKOB, YUIICOB, CIAIKUX Ta3HPOBAHHBIX HAIMUTKOB.

2. Anwomunuii: eenukuii u yyucacuotil. [louemy He clienyeT Moab30BaThCs aTIOMUHUEBOW MOCYn0M? CONEpPHUK KAJIbIUA.
Octeonopo3. MeTaiiibl KOHCEPBHOW OaHKHU.

lIpaxmuuecxas paboma.
CBoiicTBa aFOMUHUS ¥ 00JIACTH TPUMEHEHUS aJTFOMUHUS Ha OCHOBAHUU €ro CBOMCTB (TmoBTOpeHUE). COCTaBUThH TaOJIHILY,
KJIaCTep WJIU CXEMY.
[TpoBeneHNE XUMHUYECKUX PEAKITUH, XapaKTEPU3YIONTUX aM(POTEpHBIC CBOMCTBA COCAMHCHUMN aTFOMHHHUS.
OnbIT 1. ATFOMUHMI U COJIIHAs! KUCJIOTA.
Omnpit 2. XJI0pU/ aIFOMUHUS U TUIPOKCHU] HATPUS
OmnpiT 3. 'mapoKcua adOMHUHMS U COJISTHASL KHCIIOTa
OnpiT 4. ['uapokcu I aMIOMUHUS U TUAPOKCH]T HATPHSI
Hassanue onbita Yro HabmromaemM YpaBHEHHE XMMUYECKON PEAKIUU
BeBOI: ...




HpOGKT «Ee BennuecTBO — KOHCCpBHAA OaHka: OKCIICPUMCHTAJIBHOC OIIPCACICHUC MCTAJIIIOB).

3. Ykcycnaa kucnoma. CTonoBblii yKCyC, YKCYCHAasl 3CCEHIIMs, JIe[siHAs YKCyCHasi KHCJIOTa: B 4yeMm pasHuna. CBoHcCTBa

4.

YKCYCHOM KUCIIOTHI U €€ puMeHeHue. OU3N0TOTUIECKOE BO3ICMCTBUE KUCIIOTHI.

IIpakmuueckas paboma.

CocTraBieHre NOHATUHHOM CXEMBI: «UTO s 3HaI0 00 YKCYCHOM KHCIIOTe»  (MHAMBUIYAJIBHO, INOO B IPYMIIE).

PacyeT KOHILIEHTpalMK KUCIOTHI NP €€ pa30aBICHUH.

KucnorHocts pacTBOpOB NUIIEBON COABI M YKCYCHOM KHUCIIOTBI.

lNamenne nuEeBon COIbl YKCYCHOM KHUCIIOTOW: PU3HAKU XUMUYECKOU

peakuuu (BbIACIEHUE ra3a, pe3Koe yBelnYeHHe oO0beMa peaklMOHHOW cmecH). IIoBTOpUTH peakiuio rameHust Coabl ¢
UCIIOJIb30BaHUEM HMHAMKATOpa (Hamp., OTBapa KPaCHOKOYAHHOM KamycTbl). s yero HeoOXoAMMO ObLIO MpUMEHEHHE
WHJMKaTopa?

OOpaTuTh BHUMaHKE, YTO BBIJICJICHHUE Ia3a 4YaCTO COIPOBOXKIAETCS

yYBEJIMYEHHEM 00beMa peakIIMOHHOM cmecu. Kakue Mepbl mpe10CTOPOKHOCTH

HY’KHO COOJIFO/IaTh MPU MPOBEJECHUN TAaKUX PEAKIIUN?

«Conenas nawa scu3znoy (IOBapEHHAs COJIb, OTALI, [ITyTaMaTt HATPHS. ...... riayoepoBa coJib, MEHBIN KyIopoc. ..... )

[InmeBast cona, NUTbEBask COAA, KAIBIMHUPOBAHHAS COJA, KAyCTUYECKasl COJa: OAMHAKOBBIE WMJIM PA3HbIE BELIECTBA.

KauecTBeHHBIE pEAaKIIU B XUMHUH.

Ipaxmuueckas paboma

OnpenenuTh: Kakoe M3 BelleCTB (MUIIEBas coAa, KaycTHMUYecKas CoJla, KaJlbLMHUPOBAHHAS COJAA) SBIISIIOTCS COJISIMU

YTOJIbHOU KUCJIOTHI.

Omnepit 1. JleficTBUE MHANKATOPAMH.

Omnpit 2. JleficTBHUE Ha paCTBOPBI MUIIEBON M KAYCTUYECKON COJIbI YKCYCHOM KHCIIOTHI
Ha3zBanwue omnsiTa Yrto HabmromaeM BriBog

BriBOI: ..........



[IpoBeneHue ONBITOB MOATBEPAKAAET, UTO MHUILEBAs CO/IA, KAJBIIMHUPOBAHHAS COAA — 3TO COJIM CJIa00M yrOJbHON KUCIIOTHI,
a KayCTH4YecKasi CoJia — paCTBOPUMOE OCHOBAHUE.

OOCynuTh, Kak JI0Ka3aTh OMBITHBIM MYTEM, UTO MUIIEBAs COJA SIBISETCS KUCION COJIBIO.

5. Bpeo numpamoe: mugh unu npaeoda. 1lonpza HUTPATOB: BaKHEWIIME MHUHEpAJIbHBIE YIOOpEHHS KaK HCTOYHHUK a30Ta.
Kpyroeopor azora. Ilouemy BeHeprHa MYXOJIOBKA IMOEAAET HACEKOMBIX (TaK OHA BOCIOJHSET HEJOCTaTOK a30Ta B
00J0THCTBIX MecTax). HUTpaTel B KauecTBe MUILEBBIX KOHCEPBAHTOB. Kakue mpeBpallleHrs NPOUCXOAST C HUTpaTaMu B
OpraHu3Me 4elaoBeKa. A30T U €ro CTENEHH OKUCIICHHUS.

Hpakmuqecmzﬂ yacmeo.

OrnpeneneHrne MaccoBOM J0JM a30Ta B KaJMWHOW, HATPUEBOW M aMMOHHUMHON cenuTpe. BriBoa: kakoe u3 HUX Oosee
IIEHHOE a30THOE yA00peHHe.

[IpoexT «BrnusiHre a30THBIX yIOOPEHHI Ha POCT CAKEHIIEB (Pacomm.
6. Pabdora Hag npoekTamm —5 4

1. Oman 8bl60pa memysl, NOCNMAaHOBKU Yyeu, 3a0ay UCCAe008aAHUSL .
2. DOman 6b108UNCEHUS 2UNOMESDL.

3. Oman naamuposanusi nymu OOCMUIICEHU yeaell UCCIe008ameNbCKUxX (NpoeKmuuvlx) pabom u 6vloopa HeoOX00UMO20
UHCIPYMEHMApUsl.

4. Dman nposedeHusi yuebH020 UCCIe008aHUsL (NPOEKMHOU pabomvl) ¢ NPOMENCYMOYHBIM KOHMPOIEM 3d XO0OM 8bINOJHEHUSL
U Koppexyueti pe3yibmamos.

5. Oman ogopmieHnus, npeocmasienuss (3auumaol) npooyKma npoeKmHou pabomol

Cnucok ucnoJib3yeMbIX HCTOUHHKOB
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