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BBenenne

B obyuenun xumuu O0NbIIOe 3HAYCHUE UMEET SKCIEPUMEHT. AHATM3UPYS Pe3ybTaThl MPOBEIEHHBIX
OIIBITOB, YHalIUCCA y6e>1<z[a}0Tc;1 B TOM, 4YTO T€ WJIM WHBIC TCOPCTUICCKUC MPCACTABICHUA COOTBCTCTBYIOT
WIK IPOTUBOPEYAT PEalbHOCTU. TOJIBKO OCYLIECTBIIAS XUMUYECKUI IKCTIEPUMEHT MOKHO IPOBEPUTH
JIOCTOBEPHOCTh MPOTHO30B, CIIEJIAHHBIX HA OCHOBAaHMH Teopuu .B mporiecce skcriepuMeHTanbHOM paboThl
yyaruecst IpruoOpeTaroT OMbIT MO3HAHUS PEATbHOCTH, SBJISIOUIMICS BaXKHBIM 3TarioM (OPMUPOBAHUS Y
HUX YO@XKICHHIA, KOTOPBIE, B CBOIO 0YEPEllb, COCTABIAIT OCHOBY HAYYHOTO MHPOBO33peHHs . Peanmsarms
YKa3aHHBIX LeNIel BO3MOXKHA MPH OCHAIIEHUH IIKOJIBHOrO KaOMHETa XMMHUH COBPEMEHHBIMH IPHOOpaMu 1
obopyzoBanueM . B pamkax HauuoHanbHOTO Tpoekta «O0pa3zoBaHKe» 3TO CTANIO BOMOKHBIM Omnarofaps
CO3/IaHHIO B 00111€00pa30BaTENbHBIX OPraHU3aLIAX, PACTION0KEHHBIX B CETLCKON MECTHOCTH U MAJIbIX
ropojiax, IEHTPOB 00PA30BAHKS €CTECTBEHHO-HAYYHOM U TEXHOJIOTUYECKOH HampasieHHocTel «Touku
poctay . BHenpenue 3toro 000opyoBaHus MO3BOIUT KAYECTBEHHO M3MEHUThH MPOLECC 00yUCHHS XUMHUH .
KonmuuecTBeHHbIE SKCTIEPUMEHTHI TIO3BOJIAT TIOMYYaTh JOCTOBEPHYIO HHYOPMALMIO O MPOTEKAHAU TEX WK
MHBIX XMMHYECKHUX MIpoLeccax, O CBOMCTBAxX BelecTB . Ha 0CHOBE MONy4eHHBIX SKCIIEPUMEHTAIbHBIX
JaHHBIX 06y‘IaeMI>IC CMOTYT CaMOCTOSATCIIbHO A€JIaTh BBIBOBI, 0606HIaTI> PE3YIbTAThI, BBIABIATH
3aKOHOMEPHOCTH, YTO OJHO3HAYHO OYAET CIIOCOOCTBOBATH MOBBIIICHUIO MOTHUBAIUU OOyYEHUS
IINIKOJIbHUKOB.

Hean u 3aapaun

¢+ Peanmzanusi OCHOBHBIX 00I1e00pa30BaTEIbHBIX MPOrPAMM 0 y4EOHBIM MpeaIMeTam
€CTECTBEHHO-HAYYHOH HAIPABICHHOCTH, B TOM YHCJIE B pAMKaX BHEYPOYHOW JESTEILHOCTH
00yJarommxcs;

¢ pa3paloTka M peanusalysi pa3HOYPOBHEBBIX AOMONHUTENBHBIX 00ME00pa30BaATENBHBIX TPOTPaMM
eCTeCTBeHHO'HaquOﬁ HaIlpaBJICHHOCTH, a TAKXKEC MHBIX IIPOrpaMm, B TOM YHUCIIC B KaHHKynFIpHLIfI
TIePHOL;

¢ BOBJICYCHHC YUYAIIUXCS U MCIATOTMYCCKUX pa60THI/IKOB B MPOCKTHYIO ACATCIBHOCTD,

¢ OpraHu3anys BHEy4eOHOM NeATeIbHOCTH B KaHUKYJISPHBIN NepUoj, pa3paboTka U peanu3aius
COOTBETCTBYIOIIMX 00pa30BaTENbHBIX MPOTPAMM, B TOM YHMCIIE JUIS JIarepeid, OpraHu30BaHHBIX
00pa3oBaTeIbHBIMK OPraHM3aALMSAMU B KAHUKYJISAPHBINA MEPHO;

¢ TIOBBINICHNE MPOPECCHOHATBHOTO MACTEPCTBA MEAarOTMUECKUX PAOOTHUKOB IEHTPA, PEATH3YIOMIX
OCHOBHBIE U JIOTIOJHUTENBHBIE 0011e00pa30BaTeIbHbIE IPOTPAMMBI;

Coznanve nentpa «Touka poctay mpeamnonaraeT pa3BUTHE 00pa30BaTeIbHON UHPPACTPYKTYPHI

001e00pa3zoBaTeabHON OpraHU3aliy, B TOM YHCIE OCHAIIEHHe 00111e00pa3oBaTeIbHOM OpraHu3aliy:

¢ 000pyI0BaHUEM, CPEACTBAMH OOYYEHUS U BOCIIUTAHUS [T U3Y4YEHU (B TOM YHCIIE DKC-
MEPUMEHTANBHOTO) TPEIMETOB, KYpCOB, IUCIMIUIMH (MOAYJEH) eCTeCTBEHHO-HAYIHON
HANpaBJIEHHOCTH TIPH PeaT3allii OCHOBHBIX 00I1e00pa30BaTeNIbHBIX MPOrPaMM H JI0-
TIOJTHUTENBHBIX 0011e00pa30BaTeNbHBIX MPOTPAMM, B TOM YHCIE IS PACHIUPEHHS COAEPIKAHUS
y4eOHBIX TpeAMeToB «Dusnkay, « XuMus», «buonorusy;
000pyI0BaHHEM, CPEICTBAME 00YUYEHHs ¥ BOCIUTAHKS TS PEATU3AIUHU TIPOrpamMM J10-
TIOJTHUATENLHOTO 00pa30BaHKS eCTECTBEHHO-HAYYHOH HAMPABIECHHOCTH,;

¢ KOMIILIOTEPHBIM U HHBIM 000PY/IOBAHHEM .

CoBpeMeHHbIE IKCTIEPUMEHTAJbHbIE UCCIIEI0BAHUS TI0 XUMHH YKe TPYIHO MPEICTaBUTh O€3
HCTIOJIb30BAaHUS HE TOJILKO aHATOTOBBIX, HO M IU()POBBIX M3MEPUTENBHBIX TPHOOPOB . B
®enepansHoM ['ocymapcrsennom ObpazoatensHoM Cranpapre (PI'OC) mpommcano, yto oHUM
U3 YHUBEPCAIbHBIX YUeOHBIX I€HCTBUI, MPUOOpETaeMbIX yUAIUMUCS, TOJKHO CTaTh YMEHHE
«TIPOBEJIEHHS OIBITOB, MPOCTHIX IKCIEPUMEHTANIBHBIX UCCIEHOBAHUI, NMPAMBIX M KOCBEHHBIX
M3MEPEHUH C MCTIONB30BAHMEM AHAOTOBBIX M U(POBBIX H3MEPUTEBHBIX TIPHOOPOBY.



V4eOHbIi AKCTIEPUMEHT MO0 XUMHH, TIPOBOAMMBINA Ha TPAIULHOHHOM 000pyIoBaHuUH, Oe3
npuMeHeHus UQPOBbIX Ta0OpaTOpUii, He MOKET TO3BOJUTH B MONHON MEpe PElIUTh BCE 3a[aull B
COBPEMEHHOI1 LIKOJIE. DTO CBS3AHO C PAIOM PUUKH:

¢ TPAJULMOHHOE IIKOIbHOE 000PYI0BAHHE U3-3a OTPAHUUECHHS TEXHUUECKUX BO3MOKHOCTEH He
T03BOJISET POBOUTH MHOTHE KOMMYECTBEHHbIE HCCIIE0BAHS;

¢ JUIMTCIIBHOCTD MPOBCACHUA XUMHYCCKUX I/ICCJ'ICI[OBaHI/Iﬁ HC BCCTIa COIIaCyCeTCs €
JIIMTCIIBHOCTBIO y‘IC6HLIX BaHHTHfI;

¢ BO3MOJKHOCTb TIPOBE/ICHHS] MHOTUX HUCCIIE/IOBAHII OTPAHMYMBACTCS TPEOOBAHUSAMI TEXHUKH
0€30MacHOCTH | JIp .

Ludposast nabopaTopusi MOJIHOCTHIO MEHSET METOJMKY M COJACPIKAHKME IKCIICPUMEHTAIBHOM
ACATCIbHOCTH U PCIIACT BBIIICIICPCUUCIICHHBIC HpOGHeMBI. ]_HI/IpOKI/II\/'I CIICKTP NAaTYMKOB MO3BOJIACT
YYAIIMMCS 3HAKOMUTBCS ¢ MapaMeTpaMi XMMHUYECKOTO KCTIEPUMEHTA HE TOJNBKO HA KAYeCTBEHHOM, HO 1
Ha KOJIMYECTBEHHOM ypoBHe. [lndpoBas nabopaTopus M03BOJIAET BECTH JUTUTEIBHBIN SKCIICPUMEHT JaXe B
OTCYTCTBHE KCTIEPUMEHTATOPA, @ YACTOTA X M3MEPEHUI HETO/IBIACTHA YETOBEYECKOMY BOCTIPUATHIO .

B mporiecce popMUpOBaHHs IKCIIEPUMEHTATIBHBIX YMEHUI YUCHHUK 00ydaeTcsl MpeCTaBIsTh
MH(POPMAIHIO 00 NCCIIeIOBAHIH B YETHIPEX BHIAX:

¢ B Bep6aJII)HOMZ OIIMCBIBATH 3KCIICPUMCHT, CO3/1aBaTh CJIOBECCHYIO MOJCJ/Ib OKCIICPUMCHTA,
(I)I/IKCI/IPOBB.TB BHMMAHHUC Ha U3MEPACMBIX BCIMUUHAX, TCPMUHOJIOTUH,

¢ B Ta0JIMYHOM: 3aMOJHATH TAOJIHIbl JAHHBIX, JIEKAIIUX B OCHOBE OCTPOCHHUS IPa(uKOB (IIPH ITOM Y
y4aIuxcs BO3HUKAET NEPBUYHOE MPEACTABIECHUE 0 MacliTabax BEIMUUH);

B rpauyeckoM: CTPOUTH rpauKu 10 TAOIMUHBIM JaHHBIM, YTO 1aET BO3MOKHOCTD HEpexoja K
BBIJIBUKEHHIO THIIOTE3 O XapakTepe 3aBUCUMOCTH MEKY BETMUMHAMY (IIPU ITOM YUHTEINb [I0Ka3bIBAET
TIPEUMYIIECTBO B BU3YATH3AIMH 3aBUCHMOCTEH MEKLY BENH- YNHAMH, HATTIIAHOCTD M MHOTOMEPHOCTB); B BH/IE
MaTeMaTHYEeCKUX ypaBHEHHIL: JaBaTh MATEMATHYECKOE ONKUCAHUE B3aUMOCBA3U BENUYMH, MATEMATHIECKOE
0000meHue.

[lepexon OT KakIOro dTama MpescTaBieH s HHPOPMALMH 3aHUMAET J0BOJBHO OOMBIION MPOMEKYTOK
BpeMeHH. B 7—8 kitaccax 3ToT mporiece He0OXOIUM, HO B CTApIIHX KIIaccax MOYKHO OBUIO ObI 3TO
BpeMs MOTPAaTHTh Ha peleHne Oosee BakHbIX 3a1au. B 3ToM I1ane udpoBbie 1a00paTopuy CYIECTBEHHO
SKOHOMAT BpeMs. DTO BpeMsi MOKHO mnoTpatuTh corjacHo ®I'OC Ha ¢dopmupoBaHue
MCCIIEI0BATENbCKUX YMEHNH yaIIUXCsl, KOTOPbIE BHIPAKAIOTCS B CIIEAYIOMUX JeHCTBUSAX:

¢ ompeseNeHue mpooIeMbl;

* TIOCTAHOBKA HCCIIEI0BATEIbCKON 3a1auH;

¢ TUIAHAPOBAHKE PEIICHNUS 3a/1aul;

¢ TIOCTPOEHHE MOJIEIIEH;

* BBIIBIDKEHNE TUIIOTE3;

¢ JKCIIEPUMEHTANbHAS POBEPKA THIIOTES;

¢ QHANW3 JaHHBIX IKCTIEPUMEHTOB MM HAOIIO/ICHNI;
¢ (opMyIHpPOBAHHE BHIBOJIOB.

[ocnennue oAbl y yyammxcs HaO0faeTcs HU3Kas MOTHBALMA M3YUEHHS €CTECTBEHHO-HA- YUHBIX
JHCIMIUTIH 1 KaK CIIE/ICTBHE Ta/ICHNE KauecTBa 00pa30BaHHL.

[TocTaBnsieMble B IIKOJBI COBPEMEHHBIE CPEICTBA 00yUEHHS, B paMKax TpoekTa «Todka pocTay
COZIepIKaT KaK y’ke XOpOIIO U3BECTHOE 000PY0BaHKE, TaK U NPUHIMIIMATIBHO HOBOE. DTO LIU(POBbIE
nabopaTopuy 1 JATYMKOBBIE CHCTEMBI. B OCHOBY 00pa3oBaTeNbHON MPOTPAaMMBI 3a- JIOXKEHO TPHUMEHEHIE
11 ppoBbIX adopaTopuil. TemaTuka mpeIokKEeHHBIX YKCIIEPUMEHTOB, KOJINUECTBEHHBIX ONBITOB
COOTBETCTBYET CTPYKTYype MPUMEPHOH 00pa30BaTENbHON MPOrpaMMBl IO XHMHH, COJCPKAHUIO
®enepanpHOro rocyaapctseHHoro odpasosarensHoro cranaapra (®I'OC) cpennero (momHoro) obmuiero
o0pa3oBaHusl.

PaccmoTpeHHbIe B TOCOOMH ONBITHI MPOIILTH HIMPOKYIO arpodariiio. MHOTOIETHsIS IPAKTHKA
HMCTIONB30BAaHMS XUMHYECKUX MpruoOopoB, LIJI B mKose mokasana, 9To COBpEMEHHBIE TEXHH- YECKUE



cpencTBa 0Oy4eHHs1 HOBOTO MOKOJICHHS TTO3BOJISIOT JOOUTHCS BBICOKOTO YPOBHS YCBO- €HHS YU4eOHOTO
MaTepuala, yCTOMYMBOrO PoCTa MO3HABATEIBHOTO HHTEPECA IKOJIBHUKOB, T.€. TIPEOI0NETh T¢ TIPOOIEMBI, O
KOTOPBIX TaK MHOTO TOBOPST, KOTJa peub 3aXOAUT O COBPEMEH- HOM IIKOJILHOM XHMHYECKOM
00pa3oBaHUU.

JlaHHOE MeTOAMYECKOe MOCOOHE AIPECOBAHO YUUTEAM XHUMUHU, KOTOPBIE PEATH3YIOT 00pa3oBaTeNbHbIE

IIporpaMMel C UCIIOJIb30BaHHUEM 060py,I[OBaHI/IH «Touka pocTan.
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OcHOBHbBIE IOHATHS H TEPMHUHDbI

B METOANYCCKOM 10cooKu HUCMOJB3YIOTCA CICAYIOIHUE MOHATUA U TCPMUHBIL:

Touxa pocma — 310 penepabHas ceTh IEHTPOB 00pa30BaHus U(PPOBOTO, €CTE- CTBEHHO-
HAy4YHOT'0, TEXHUYECKOTO U TYMaHUTAPHOTO MPpo(uis, OpraHn30BaHHas B paM- Kax MPOeKTa
«CoBpeMeHHast IIKOJIay.

Hudgposaa (komnviomepnasn) navopamopusa (L[JI), nporpaMMHO-annapaTHBIA KOM- IUIEKC,
JIaTYNKOBAs CHCTEMA — KOMILIEKT yueOHOro 000pyA0BaHHUS, BKIIFOYAIOIINI 13- MEPUTEIbHBIH OJIOK,
nHTEp(EerC KOTOPOTO MO3BOJISET 00ECTICUMBATh CBA3b C TEPCO- HANBHBIM KOMITBIOTEPOM, M HAOOp
JATYMKOB, PETUCTPUPYIONINX 3HAUCHHS PA3THUHBIX (U3MUECKHX BETUUHH.

AIIXP — anmapar Jy1s IPOBEACHHS XUMHYECKHUX PEAKLMH C TOKCHYHBIMU a3aMHU U [1a-PaMH, 3AMKHYThIX
Ha [IOTJIOTUTEITb.

bansa kombunuposannasn npeHa3HAYCHA [T HATPEBA CTEKIITHHBIX M (hap(OPOBBIX COCYIIOB C
peareHTaMu 710 ONPEACIEHHON TeMIIepaTyphl B 3aBUCUMOCTH OT TEIUIOHOCH- Tellsl. B kauecTBe
TEIUIOHOCHUTEJNS BBICTYIAeT BOJa (BOAsHAs OaHs), peyHOM Mecok (Ie- couHas OaHs), crenuanbHbie
KHJKOCTH ( HAIIpUMeEp, MacysiHas OaHs).

Ilpubop ona nonyuenus 2azoe (npubop Kuprowkuna) — npocTeinimii mpuOOp AIAMOTYYCHHS
HEOOMBIIOr0 KOJIMYECTBA Ta30B. BhIMycKaeTcs B IEMOHCTPAIMOHHOM H y4e- HUYECKOM BapHaHTaXx.

Cocyo Jlanoonsma (ipoOUpKa ABYXKOJICHHAST) — TPEICTABIIICT COOOH JIBE CIIAsTHHBIC ITOJT
OTPEICIEHHBIM YTJIOM IPOOMPKH C OTHUM TopiioM. [IpumeHsercs s IeMOHCTpAIMH3akoHa COXPAHEHHS
MAacCCHI BEIIECTB B XHMUYCCKHIX PEAKIIHSX.

Mewanka maznumnana — YCTPOﬁCTBO JJI IEPEMCILIMBAHUA X(HHKOCTCﬁ, C TIOMOIIBHOBPAIIAOIICTOCH
B MArouTHOM IIOJIC AKOP:.

KpaTkoe onucanue moaxoaoB K CTpyKTYPHPOBAHHI0 MAaTepHAJIOB

B o6paszoarenbHoii nporpamme (OI1) mpescTaBiaeHsl ClieIyONnue pasienbl:

Mertozb! 3ydeHns BEIIECTB M XUMUUECKHX ABJIECHHI. DKCIEPHUMEHTAIBHBIE OCHOBBI XMMHUM.
IlepBoHayaNbHBIE XUMUYECKUE TIOHATHSL.

PactBops!.

OcHOBHBIE KJTacChl HEOPTaHUYECKUX COEMHEHHIL.

Teopust aNEKTPONUTHYECKON AMCCOLMALUN.

XUMUYECKUE PEAKLIH.

7. XuMHYECKHE JIEeMEHTHI (CBOHCTBA METAIIOB, HEMETAIOB M MX COSAMHEHHIH).

B ocHOBY BbII€NIEHUS TAKUX PA3/IENOB 3aJI0KEH XUMUUECKUH SKCIIEPUMEHT, TPaJULUOHHAsA CUCTEMA
u3yueHus xumu. OcHOBHOH (opMoil yueOHOI JeATeNbHOCTH SBIAETCS XMMUYECKHIT SKCTIEPUMEHT, POBOUMBIN
B BUJIE TaO0OPAaTOPHBIX, MPAKTUIECKUX pabOT U JEMOHCTpaluii. JleMOHCTPAlMOHHBIH SKCTIEPUMEHT MPOBOAUTCS B
TOM CIly4ae, €cIi OH OMNACeH JUIsl BHIIOJHEHUS yJallUMUCS WIK UMEIoIIuiics mpubop mpeacTaBlieH B
€IMHCTBEHHOM DK3EMILLIPE.

o h W=



Jlns u3ydenus mpeaMeTa « XMMUS» Ha 9Tare OCHOBHOTO 00miero o0pasoBanus oTBoautcs 140 qacos:
8 kmacc —70 yacos; 9

k1acc —70 gacos.

JlanHas oOpas3oBaTelibHas MPOrpaMMa O00ECTICYNBAET YCBOCHUE YUAIIMMHUCS BAKHEHIINX XUMHUYECKUX
3aKOHOB, TEOPUI Y TIOHATHIA; (DOPMUPYET MPEICTABICHUE O PO XUMHH B OKPYXKAIOIIIEM MHPE U )KU3HU
yenoBeka. [Ipy 3ToM 0CHOBHOE BHUMAHUE YIEISIETCSl CYIIIHOCTH XUMHYECKUX PEAKIIMKA U METOaM MX
OCYIIECTBIICHUSI.

OnHUM U3 OCHOBHBIX MPUHITMIIOB MIOCTPOCHHS TPOTPAMMBI SIBJSIETCS PUHIIUI JTOCTYITHOCTH.
9KCH€pI/IMeHTaJIBHBI€ JaHHBIC, HOJ'IyLIeHHBIe y‘IaH_II/IMI/ICSI HpI/I BBIITOJTHEHHUH KOJIMYCCTBCHHBIX OIIBITOB,
TI03BOJIIOT YYAIUMCS CAMOCTOSTENBHO JIeIaTh BHIBOJIBI, BBIABIATH 3aKOHOMEPHOCTH. [101X0/bI, 3a10/KEHHbIE B
COZIepKaHle MPOrpaMMBbI Kypca, CO3Jal0T He0OXOUMbIE YCIOBUS sl CHCTEMHOTO YCBOEHHS YYAIIUMHUCS OCHOB
HayKH, Ui 00€CTIeUeHNs Pa3BHBAIONIETO ¥ BOCIUTHIBAIOIIETO BO3ACHCTBUS 00yUCHHUS HA JMYHOCTDH YYaIerocs.
(I)opMpreMHe 3HAHUA JOJI2)KHBI CTATh OCHOBOﬁ CUCTEMBI y6C)I(Z[CHPII>'I IIKOJIbHHUKA, LleHTpaJILHbIM HI[pOM €ro
Hay4YHOT'O MUPOBO33PEHHUS.

Onucanne MaTepHaJbHO-TeXHHYECKOH 0a3bl LEHTpa

«Touka pocta», HCIOJIB3YeMOr0 /sl peaau3anuu 00pa3oBaTeJbHBIX POrPaMM B PaMKax
npenogaBaHus XUMHH

MarepuanbHo-TexHHUeCKas 0aza 1eHTpa «Todka pocTay BKIIOYAET B ce0s COBPEMEHHBIE M KJIACCHUECKHE
nipu6opsl. [locieHne npoun MHOTONETHIOK anmpo0aluio B IKOJIE U MOTYYUIN IPU3HAHKE Y YUUTENeH XUMUH.
K HEM oTHOCATCS: TIPHOOp TS IEMOHCTPALIMH 3aBUCHMOCTH CKOPOCTH PEaKIHH OT Pa3IMYHBIX (aKTOPOB,
anmapar JUisl IPOBEACHUS XMMUYECKUX PEAKIUi, TpHOOp [JIs OIBITOB € 3JIEKTPHUECKUM TOKOM, IPUOOP A1
U3Y4EHHs COCTaBa BO3yXa U MHOTHUE JIpyrue. YUUThIBas MPAKTUUECKUH ONBIT MPUMEHEHHS JaHHOTO
000py10BaHKs Ha YPOKaX XMMHH, Mbl Ia/IUM JIMIIb KPaTKoe onucanue mpruOopoB. OCHOBHON aKLEHT CieNlaeM Ha
OmKca- HUM HUPPOBBIX 1a0OpaTOpHil U X BO3MOXKHOCTSIX.




Hudgposaa (komnviomepnas) nadopamopus (LlJI), nporpaMMHO-aNMapaTHbI KOMIUIEKC,
JIaTYMKOBAs CUCTEMAa — KOMIUIEKT y4yeOHOro 000pyJ0BaHus, BKIFOYAIOIIMN U3MEPUTEIbHbIN OIOK,
uHTEep(dEiic KOTOPOro MO3BOJISET 00ECTICUNBATH CBS3b C MEPCOHATBHBIM KOMIIBIOTEPOM, U HAOOp

1
JATYUKOB , PETUCTPUPYIOIINX 3HAYCHHUA Pa3IAYHBIX (1)PI31/I‘{€CKI/IX BCJIMYMH.

Jlamuuk memnepamypusl n1amuHoe6blil — IPOCTON 1 HANEKHBIN JATYHUK, IPEIHA3HAYCH IS
M3MEpEeHHs TEMIIEPaTyphl B BOAHBIX PACTBOPAX U B ra3oBbIX cpenax. Mmeer
paznnyHblid quanason usmepenuit ot —40 no +180 °C. Texuuueckue
XapaKTEePUCTHKY JATUMKA YKA3aHbl B MHCTPYKIHH MO SKCILTyaTalUu.

Jdamuux memnepamypsl mepmonaphulii TpeTHA3HAUCH IS
numepenus temmneparyp a0 900 oC. Vcnosnb3yeTcs mpy BbIIOJIHEHUN
paboT, CBS3aHHBIX C U3MEPEHHUEM TEMIIEPATYp TUIAMEHH, TUIABICHUS 1
pa3noKeHHs BEIIECTB.

Jamuyux onmuueckoit naomuocmu  (KOJIOPUMETP) —
NpeiHa3HaYEeH JUIsl U3MEPEHHs ONTUYECKOMN MIIOTHOCTH OKPALICHHBIX
pacTBopoB (puc. ). Ucnionp3yeTcs mpu u3ydeHuu Tem «PacTBopbiy,
«CKOpOCTb XUMUYECKUX PEAKLIUID», ONpe/IeIeHNH KOHLIEHTPALu
OKpAIIEHHBIX HOHOB WU CO-

Puc. 1. latynk ontuye-  CAMHCHUU.

CKOI IVIOTHOCTH: | — B kommexT BXOXAT aTUnKH ¢ pA3MYHOI JUTHHOI BOH mo- [HE3A0 AU

KIOBCTHI, 2— KIOBE€Ta IJId UCCICTYEMOIO

JNYTPOBOJHMKOBBIX UCTOYHUKOB cBeTa: 465 u 525 um. O0b- éM

KIOBETBI COCTaBIIsIET 4 MJI, JJIMHA OIITUYCCKOIo MyTH —

BCIIICCTBA 10 MM

H

[oapoOHble XapakTepUCTUKH JATIMKOB, METOMKH HACTPONKH M MpaBuiIa paboThl MOXKHO HAHTH
B kHure «/cnomnp3oBanue nuppoBbIx JabopaTopuil pu 00y4eHNN XUMUH B cpeHel mkoney». (M.: bu-

HoM. JlaGoparopus 3Hanmit, 2014. — 229 ¢.)

Jamuuk pH nipenHa3HaveH i1 M3MepeHus BoJopoaHoro nokasarens (pH). B nacrosimee Bpems B
IIKOJTy MOCTYMalT KOMOMHMPOBAHHbIE NATYMKU, COBMEIIAIONINE B ce0e CTEKISHHBIN AIEKTPOA C
9NIEKTPOJIOM CPaBHEHHS, YTO JieNaeT paboTy 10 U3MEPEHUI0 BOJOPOAHOrO MokaszaTens Oonee
koMpopTHOH. [{nanazon uzmepenuit pH ot 0—14. Vcnons3yercs a1 u3MepeHus: BOJOPOJHOTO
TOKa3aTeNs BOAHBIX PACTBOPOB B PA3INUHBIX HCCIEA0BAHHUAX 00BEKTOB OKPY KAIOLIEH Cpebl.

Jlamyux 31eKkmponposoonocmu TIPEHA3HAUEH 1N U3MEPEHHUs YIENBbHOH 3JEKTPONPOBOJHOCTH
KHMJKOCTEH, B TOM YMCIIE U BOAHBIX paCTBOPOB BemecTB. [IpruMeHseTcs npyu n3ydyeHnn Teopun
3NEKTPOIMTHYECKOM JUCCOLMALIMY, XaAPAKTEPUCTHK BOJHBIX PACTBOPOB.



Jlamuuk Xn0puod-uonoe WVCTONb3yeTcs IS KONMYECTBEHHOTO ONpEIENEHHs COJICPKAHUS HOHOB
XJIOpa B BOJHBIX PAacTBOpax, TMOYBE, MPOJYKTaX MUTaHMA. K 1aT4uKy MOJKIIOYAETCS MOHOCEICKTUBHBIH
anextpon (MCD) (paboumii 3meKTposT), MOTEHIMAT KOTOPOTO 3aBUCUT OT KOHIEHTPAIMH OTPEAENSIeMOro

MOHA, B JAHHOM clydae oT KoHueHTpauun annonos Cl . Iorermuan MCD onpenensor OTHOCHTENBHO
HJIEKTPO/Ia CPABHEHHUS, KaK MPABHIIO, XJIOPCEPEOPSHOTO.

Ha pucynke 2 moka3ana o6muias cxema ucronb3oBanus MCD st KomMuecTBEHHOTO ompe-

JeNeHNs KOHIIEHTpaL1 (aKTI/IBHOCTI/IZ) pasmuunbix 1oroB: CI , NO NH+, Ca2+. OcHoBHOI

3 4
KoMIoHeHT Jtroboro MCD — meMOpaHa, koTopasi pa3esnsieT BHyTPEHHHUI pacTBOP € MOCTOSHHOM
KOHIIEHTpAMeH OINpeAesieMOoro UOHAa U HUCCIIEAyEeMbIil pacTBOp, a TaKkKe CIY)KUT CPEICTBOM

3JIEKTPOIUTHIECKOTO KOHTAKTa MEX Ty HUMH. MeMOpaHa 001agaeT HOHOOOMEHHBIMU CBOMCTBAMH, TIPHIEM
IIPOHULIAEMOCTB €€ K MOHAM Pa3HOI0 TUIIA pa3IN4YHa.

Puc. 2. YcraHoBKa 11 ONPENENCHNS
KOHLEHTPALMK (AKTUBHOCTH) XJIOPU]-
MOHOB B pacTBOpe. A: 1 —Kkopmyc

matunka it onpenenenus Cl -
MOHOB; 2 — pa3béMm Micro USB s
TMOAKII0YEHHS K KOMIIBIOTEpPY; 3 —

pazbém BNC s moakimoueHus
pabouero 37eKTposa; 4 — pazbEM It
TIOJKITIOUEHHS HJIEKTPOJIA CPABHEHIISL.
b: 1 —uoHOCENneKTHBHBIH AIEKTPO.
(pabouuii 3eKTPOA); 2 — NEKTPOA

CpaBHEHHUS (XJ10pcepeOpsHbIN

3NEKTPON);3 — MAarHUTHAsS MEIIaNKa;

4 — sKOpb MarHATHOW METIATKH

3anpemniaeTcs Tporatb MeMOpaHy 3MeKTpojia HalblaMy 1 IPUBOAUTD €€ B CONPUKOCHOBEHHE C TBEPBIMH
nosepxHocTsMu. [Ipu xpanenun CD uyBcTBUTEIbHAS YacTh JaTYnKa (MeMOpaHa) 0JKHA ObITh 3allUIIeHa
crenuaibHbeIM KommadkoM. He nomyckaercst MCmonb30BaTh 31€KTPO/IBI € OJIUMEPHOI MeMOpaHoii B cpefax,

COACPKAIMUX JICTYYUC BCIICCTBA NI OPraHNYCCKUC paCTBOPUTCIIN. He CJIICAYCT UCIIOJIb30BATh (GCH:!
CUJIBHBIX OKHUCIUTECIIAX. JIJ'II/ITGJ'IB'

£ AKTHMBHOCTB HOHOB a — 3(()eKTHBHas (KaKyI[ascs) KOHIIEHTPALMS C yIETOM pa3IMyHbIX B3aH-
MOJICHCTBHI MeXTy HOHaMH B pacTBope. [lokasarens aktuBHOCTH pa = —lga. [TonsTre ObLIO Mpe/io- KEeHO B
1907 r. amepukanckuM y4€HbIM I . JIbIOMCOM Kak HOBast epeMeHHast, IpUMEHEHUE KOTOPOi BMe- CTO
KOHLIEHTPALMK T03BOJIAET UCIOJIB30BATh JUIA ONMCAHKA CBOMCTB PEANBbHBIX PACTBOPOB OTHOCHTEIb- HO IIPOCTBIE
YPaBHEHH, ITOJIY4EHHBIE JUI UICATIbHBIX CUCTEM.



Hoe Haxox/eHne FICOD B pacTBOpax KPENmKyMX KUCIIOT MM IIeI04eH MPUBOAUT K PE3KOMY M HEOOpaTHMOMY
COKPALIEHUIO CPOKa CIIyKOBI 3IEKTPOJIa.

Hamuuk Humpam-uonoé TIpeJHA3HAYCH  JUIA
KOJIMYECTBEHHOTO ONPE/IENEHN HUTPATOB B Pa3- JIMYHBIX
00BEKTaX OKpYXKaIoWIeH cpepl: BOJE, OBOMIAX, (PYKTax,
KOJIOACHBIX M3/IENUAX U T. 1.

Mukpockon yugpoeoii ipeHa3HauYeH [T U3-YUCHUST
(dopMBI KpPUCTAJUIOB M HAOIIOACHUS 32 POCTOM
KPHUCTAJLJIOB.

Annapam 0na npogedenus XUMU4ecKux pe- axyui
(AIIXP) npengHa3HaueH Uil MOJYy4YEHUS U
JIEMOHCTpAIMH CBOWCTB TOKCHYHBIX MApOB M Ta30B. JTH
BEII[eCTBA MOIYYaroTcs B Koji0e- peakTope, U mpu
HarpeBaHuH (Wu Oe3 HarpeBa- HUsl) Ta3000pa3HbIe
BEIECTBA MPOXOIAT Yepe3 MOINOTUTEeNbHbIE EMKOCTH
(Hacajky) ¢ PacTBO- pamy PEarcHTOB, BCTYNAIOT C HUMH
B peaknuio (puc. 3). 30bITOK Ta3a Mmoriomaercs
KUIKMMUA M TBEPABIMH ~ peareHTaMu, a TaKke
aKTHUBHPO-

BAHHBIM yTNIEM. AMMapar 4amie BCEero MCIMONb3y- FOT i

MOJyYCHUsT M JIEMOHCTpAIlMH CBOWCTB XJIOpA,
CEpOBOIOPO/IA.

1 Puc. 3. Annapar i NpoBeICHUS XUMHYECKUX pe-aKLUi
(AITXP): 1 — nByropnas xoiba-peakTop;
2 — jenuTenbHas BOPOHKA 715 pabOTHI ¢ TOKCHY- HBIMH
\ BEILIECTBAMH, TI03BOJISET JOOABIATh HEO0X0- TUMOE
KOJIMYECTBO JKUIKOTO PEareHTa B PEaKIHOH-HYI0 CMECh,
He JIONyCKas pasrepMeTH3aluy npuoo-pa; 3 — éMkocTH

. (Hacazku) A7 KUJKUX peareHToB(Tornorurenei); 4 —
KOJITIAKK; 5 — EMKOCTBH (HacaIKa) VISl CHITyInX
peareHToB

[Tpy npaBUIIbHOM 3KCIUTyaTauu Npruodopa AEMOHCTpAIMs CTAHOBUTCS YA00HOH 1 6e3omacHoil. Ha
NPOBEJICHUE OMBITOB TPATUTCS 0KOJIO 3—6 MuH. Xopoias BU3yaJbHOCTh SIBISETCS MPEUMYIIECTBOM 3TOTO
npubopa. Tak Kak MpH AEMOHCTPALMU OJHOBPEMEHHO MPOXOJAT He- CKOJIbKO PEaKIHii, BaKHO TPaBHIBHO
OpraHn30BaTh HAOJIOJEHUS Y4YallMMHCS 3a MPOTEKAOMMMH Tnpoueccamu. llenecooOpasHo 3amucath Ha JOCKe
Ha3BaHUA WM (HOPMYIIbl PEareHTOB, HAXOAAMIMXCS B TIOTTIOTUTENbHBIX CKIAHKAX. [0 OKOHYaHMM OTbITa HYXHO
CPaBHUTDb UCXO/IHBIE PACTBOPHI BEIIECTB M PE3YJIbTATHI UX MPEBPAILEHUH.

AITXP MOXHO IIPUMEHATb Ha Pa3HbIX dTanax oOy4eHus — MpH U3y4eHHH HOBOTO MaTepuana, MOBTOPEHUHU U
3aKpeIvieHnH, 0000IeHNH 1 CHCTeMATH3aIliK 3HaHUH ydamuxcs. B 3aBucumocty ot podusst 00ydaeMbix, Henei
YpOKa, YPOBHS 3HAHHS YUYaIUXCS BO3MOXHbI pa3NMYHbIE BAPUAHTHI MOCTAHOBKM 3KCIIEPHMEHTa M BHIOOpa
pearupyromux Beects. OHAKO NMPU U3yYEHUH CBOMCTB BEIIECTB HE CIEIYET OrPAHUUMBATHCS TOJIBKO
SKCTIEPUMEHTOM ¢ Hcnoib3oBanueM AITXP. MHorue 1uaakTHuecKue el MOTYT ObITh JOCTHTHYTHI TOJBKO
JIEMOHCTpAIIMEH OTBITOB B TPAIUIIMOHHON (hopMe.



[pumenenne AIIXP He orpaHMYMBAaeTCS BBHIMIEOMMCAHHBIM dKcriepumeHToM. [Ipubop yno0HO mpuMeHsTh
TIpU IEMOHCTPALMK CBOMCTB AuoKcHia a3oTa (IV), metunamusa, Gpoma, npu ppakLMOHHON meperonky Hedtu. B
LIEJISIX SKOHOMHMHU BPEMEHU €TI0 MOKHO UCII0JIb30BaTh IIPU N3yYEHUH CBOWCTB yriekucioro raza. AIIXP
TNOJXOIUT I [OMy4eH s O€3BOIHOM a30THON KUCIOTHI, GpoMOeH30/1a, HUTPOOEH301a ¥ APYTHX COEMHEHHII.

[Tpubop cocTouT U3 MOACTABKH, HA KOTOPOH 3aKperuieHbl JBE MaHOMETpUUYECKUE TPYOKH, KOTOpbIE

lMpubop 0na deMoHCMpayuu 3a8UCUMOCMU CKOpPO-
CMU XUMUYeCKux peakyuli om pas/iu4HbIX hakmopos

HCTIONB3VIOT TIDU M3VYEHUH TeMbl « CKODOCTh XUMHYECKOH
peaKImm» U TETOBOro 3PPeKTa XUMUUESCKUX PEAKIHM.

[TpuGop maét BO3MOKHOCTB IKCIIEPUMEHTAIILHO HCCIIEI0- BAaTh
BIMSHUE HA CKOPOCTh XUMUYECKUX PEAKIUH CIeYIO-IUX (aKTOpOB:
TIPAPOJIBI PEarHpyIONINX BEMIECTB, KOH- IEHTPAIlMH Pearupyromix
BCHICCTB, IUIOIAAN I'PaHUIbI pa3icia (1)33 B I'CTCPOTCHHBIX CUCTCMAX
(TOBEPXHOCTH C€O- TPHUKOCHOBEHHS MEXKAY PEArnpyrOLIUMU
BEIECTBAMM), TEMIIEPATYPEI, KaTAIM3aTOpa, HHTHOUTOPA.

Puc. 4. TlpubGop a1t IEMOHCTPAIMH 3aBUCUMOCTH CKOPOCTH
XMMHYECKHX Peakiuil 0T pa3nuyHbIX PakTopoB: 1 — mojcTas-Ka; 2
— cocynsl JlanmonbTa; 3 — MaHOMETPHYECKHE TPYOKH

COEIMHAIOTCSA ¢ cocymamu JIaHmombTa ¢ MOMOMIBIO TIIACTUKOBOW TPYOKH ¢ mpodkamu (puc. 5). Mexy
MaHOMETPUUYECKUMH TPyOKaMH Ha ITaHEM HAaHeCCHA IITKalIa JUIs HaOJIF0ICHUST YPOBHS )KUIKOCTH B TPYyOKax.
OxpatieHHOH XHUIKOCTBIO MOXKET OBITh PAcTBOP JIEOOOTO KPACHTENS B BOJIE.

IHunemxa-003amop — npucnocoOIeHNE, UCTIONb- 3yeMOe B

nTabopaTopuu I OTMEPUBAHUS Ompese- JEHHOTO0 00BEMa
KUAKocTU. [IUMeTKH BBIMTYCKAOTCS TMEPEMEHHOTO U
MOCTOSIHHOTO 00BbEMa. B KoMmmiek- Tol 000pya0BaHUS IJIs
MEMIMHCKHIX KIIACCOB BXO- JIAT Y0OHBIE MUIETKH-T03aTOPbI
OJIHOKaHAJIbHbIE, TTO3BOJISIONINE HACTPOUTH HEOOXOIUMBIH
00bEM OT- OUpaeMoil KUIKOCTH B TPEX PA3NTUYHBIX JMAIa30-
Hax (puc. 6). Ucrons30BaHne COBPEMEHHBIX TEXHO- JIOTUH
[IBETOBOW KOJMPOBKHU JMANa3oHa IO3UPO- BaHHS HAET
BO3MOKHOCTh Ka4€CTBEHHO, TOYHO, 0€30TaCHO BBITIOTHST
nunetupoBanue. [IuneTku UMET CMEHHBIE IIaCTHKOBbIE
HAKOHCYHUKH.

Puc. 5. Ilunetku 103aTOpbl
OJIHOKaHaJIbHBIE IEPEMEHHOT0 00BEMa:
1 — 110 mix; 2 — 100—1000 mx1; 3 —
10—100 mxu1.



CnpaBoyHMK

bana xomounuposannas mpenHa3HAUCHA JUTS HATPEBA CTEKISHHBIX U (aphOpOBBIX COCYIOB, KOT/IA
TpeOyeTcs co3aTh BOKPYT HAIPEBAEMOT0 COCY/a PaBHOMEPHOE TeMIepa- TypHOE T0Jie, n30exkarTh
HUCTIOJB30BAHMS OTKPHITOTO IIAMEHH U PacKaI€HHOW dneKTpude- cko crmpamu (puc. 7). Kopmyc
KOMOWMHHMPOBAaHHOM OaHU CleNIaH U3 aTFOMHUHUS. JKuI- KOCTHAst YacTh KOMOMHUPOBAHHON OaHU
3aKPBIBACTCS KOJBIIAMHU PA3IMYHOTO JUAMETPA.

Puc. 6. bans xomOuHUpOBaHHAs TabopaTopHas. A — BojsHas 6aHs. b — nmecuanas O6ans

Jlns HarpeBanus cocynoB 10 100 °C B kauecTBe TEIIIOHOCUTENS HCTIONB3YIOT BOIY, KOT/ia TpeOyeTcs co3/iaTh
Oosee BBICOKYIO TeMIEpaTypy MPUMEHSIOT COJIEBbIE PACTBOPBL. TeIIoOHOCHTENEM MOXKET ObITh ruiepyuH. OH
obecmeunBaet uHTEpBan Temmepatyp ot 60 1o 180 °C. Bermie 310# TEeMIepaTypbl ITMIEPHH HAYAHACT PA3araThCs
¥ IBIMUTB. JIJ11 HarpeBaHus 10 Oosee BHICOKUX TEMIEPATyp UCHIOMb3YIOT LIMIMHAPOBOE MACIO WM CHIIMKOHOBOE.
Bonee Ge3omacHoO UCTIOIB30-BaTh I HATIOMHEHUS OaHb CYXOH METKO3EPHUCTHIH TIecoK. OHAKO MecouHble OaHun
TIPOrPEBa-I0TCSA HEPABHOMEPHO. B cOCTaB KOMIIIEKTa BXOAUT CUTO ISl POCEMBAHUS PEYHOTO TIECKA.

Hcrounnkom Teria Aj1si KOMOMHUPOBAHHOM OaHU SIBIISIOTCS 3JIEKTPUUECKHE TUTUTKHU C 3a- KPbITON
CIMPAJIBIO.

CnpaBoyHMK

Hpuﬁop ons nojiy4enuna 2a306 UCHOJb3YCTCA I MOJTYUYCHUSA HEOOIIBIINX KOJIHICCTBIa30B: BOZIOpOAa,
KHCJIOpOJa (I/I3 MEPOKCHUIA Bouopoz[a), YIIICKUCIIOrO ras3a.

w 7 1

Puc. 7. Tlpubop st momydeHust 1 cOOUpaHus ra3oB



PabGoyast nporpamma no xumuumIs 8—9 Ki1accoB ¢ HCNOIb30BAHHEM
odopynoBanus uenrpa «Touka pocray»

Ha 6aze nentpa «Touka pocta» obecrieunBaeTcs peanm3anys 00pa3oBaTeNbHbIX MPOrPaMM €CTECTBEHHO-
HAYYHOW M TEXHOJIOTUYECKON HAIPaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C TPEOOBAHUAMHU
3aKOHOZATENbCTBA B cepe 00pa3oBaHus U ¢ yuéToM pekomenjanuii denepanbHoro oneparopa yueOHOro
npeaMeTa «XuMHUs».

OOpazoBarenbHas mporpaMMa Mo3BOJAET UHTETPUPOBATH PEATU3YEMBIE MOAXO0/bl, CTPYKTYPY U COJEpHKAHKE
TP OpraHu3aliy 00yueHnst XUMUU B §—9 Ki1accax, BRICTPOCHHOM Ha 0a3e J000ro U3 JOCTYIHBIX y4eOHO-
Metoaudeckux Komiuiekcos (YMK).

Hcnonb3oBanue obopynoBanus «Touka poctay npu peanusanuu gaHaoi Ol mo3BossieT co3aarh
YCIIOBHS:

¢ JUIS pacIIMpeHus COZEPIKAHUs IIKOIBHOTO XUMIYECKOr0 00pa30BaHNus,

¢ JUIA TIOBBILICHNS MO3HABATENbHON AKTMBHOCTU OOYYAIOIMXCA B €CTECTBEHHOHAYYHOU 00MacTy;

¢ JUIsl pa3BUTHSA JIMYHOCTH peOEHKa B Iporiecce 00y4eHHs XUMHUH, €ro CIOCOOHOCTEH,
(OpMHPOBAHUSH yIOBIETBOPEHHUS COMMATHHO 3HAYNMBIX HHTEPECOB M OTPEOHOCTEH;

LINDINIb: ¢ pa60TI>I C OIIapéHHI)IMI/I IIKOJbHUKAMHU, OPraHu3alii UX pa3sBUTUA B PA3JIMIHBIX 0611acmx
00pa3oBaTeNbHOM, TBOPUECKOH IEATEILHOCTH.

[lnanupyembie pe3ybTaThbl 0CBOCHHSI Y4eOHOro mpeamMera «XUMHS» C OMHCAHHEM
YHHBEPCAJIbHbIX Y4eOHBIX JeiCTBHIA,
JIOCTUTaeMbIX O0Y4aIOIIMMMCS

Juynocmmuvie pe3yiomaniobl

Obyuatowuiics NOTYYUM B03MOHCHOCY OISl (POPMUPOBANUSA CLEOVIOWUX TUYHOCTHBIXY V]
¢ OmpeJeNeHNe MOTHBALMK U3Y4eHUs Y4eOHOro MaTepuana;

¢ OICHMBAHHE YCBAMBAEMOT0 YUeOHOr0 MaTepHana, HCXO/s U3 COLMATBHBIX U THYHOCTHBIX
IIEHHOCTEH;

¢ TIOBBIIICHUE CBOCTO 06p&30BaT€J'II>HOFO YPOBHA ¥ YPOBHSA 'OTOBHOCTU K U3YUYCHHUIO OCHOBHBIX
UCTOPUICCKUX CO6BITHfI, CBA3AHHBIX C Pa3BUTUEM XMMHUU U 06HI€CTBa;

¢ 3HAHME MPABUJI NIOBEJCHNS B YPE3BbIYANHBIX CUTyaLUAX;
¢ OLIEHMBAHKE COLUAIBHON 3HAYMMOCTH NPO(ECCUil, CBI3aHHBIX C XUMHUEH;

* BJIaJICHUE TIPaBHIaMU 0€301MacHOro 0OpaleHns ¢ XMMHYECKUMH BELIECTBAMU 1 000pYI0BaHHEM,
IIPOSIBIICHUE 3KOJIOTUYECKON KYJIbTYPBI.

Memanpeomemnvie pesynomamut

Pecynamusnoble
Obyuarowuticss NOLYYUM 803MONCHOCMY 015 YopMUposanus credytouux pe2yramueHolx YVJI:

¢ IIeNenojiaraHye, BKI0Yas IOCTAaHOBKY HOBBIX LieJieH, IpeoOpa3oBaHye MPAKTHYECKOH 3a1auu B
TI03HABATEIBHYI0, CAMOCTOATEIBHBIN AHAIN3 YCIOBUH NOCTHKEHHUS LENM HA OCHOBE YYETA BBIIECICHHBIX
YUHTENEM OPUEHTHPOB JEHCTBHS B HOBOM Y4eOHOM MaTepuale;

¢ TUTAHMPOBAHKE ITYTH JTOCTHKCHHUA ueneﬁ;



¢ YCTAaHOBIICHHUE IENIEBBIX IIPUOPHUTETOB, BHIICIECHHE ATBTEPHATHBHBIX CIOCOOOB JOCTIKEHHUS LIEITH
BbIOOp Haunbosee A dekTuBHOTO crocoda;

¢ YMEHHE CaMOCTOSATEIBHO KOHTPOJIMPOBATh CBOE BPEMs U YIIPABIIATh UM,

¢ yMEHHe NPUHUMATh PENICHNUs B POOIEMHON CUTYaLUK;

¢ [I0CTaHOBKA yueOHbIX 3a/1a4, COCTABJICHHUE ILIaHA U TI0CIIEJ0BATENBHOCTH JIEHCTBHIH;
¢ opranu3aius paboyero MecTa Mpy BBIIOTHEHHH XUMIYECKOTO SKCTIEPHMEHTA,;

¢ TPOTHO3MPOBAHKE PE3YNHLTATOB 00YUEHHS, OLIEHIBAHUE YCBOGHHOTO MaTepHala, OLeHKa KauecTBa U
YPOBHS MOMYYEHHBIX 3HAHUH, KOPPEKIUS IIaHa U CTIoco0a IeHCTBHS PU HEOOXOJUMOCTH.
llosnasamenvhule

Obyuarowuticss NOIYYUM 803MONCHOCHL OIS YOPMUPOBAHUSL Cle0VIowUX nosHasamenvHolx YV/I:

¢ TIOMCK U BBIJICIICHHEC I/IH(I)OpMaHI/II/I;

¢ aHaiuM3 YCJIOBUH M TpeOOBaHMIA 3a/1aur, BEIOOP, COMOCTABIICHKE U 000CHOBAHUE CIIOCO0A PEIICHHUS
3a7a4M;

¢ BBIOOp Hambosee PPEKTUBHBIX CIIOCOO0B PEIIEHHS 3a/[aUl B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA,
¢ BBIIBIKCHHE U 00OCHOBAHNUE TMIIOTE3bI, BHIOOP Croco0a eé MPOBEPKH;

¢ CaMOCTOATCIBHOC CO3JAHHUC aArOpHUTMa ACATCILHOCTH IIPH PCIICHHUN Hp06HCM TBOPYCCKOIo 1
ITIOMCKOBOI'O XapaKTepa,

¢ YMEHHS XapaKTepu30BaTh BEIIECTBA 110 COCTABY, CTPOCHHIO 1 CBOHCTBAM,;

¢ OIIMCHIBaHUE CBOMCTB: TBépI[bIX, KHJIKHX, F8,3006paSHBIX BCILECTB, BBIACICHNC UX CYILICTBCHHBIX

IIPHU3HAKOB;

¢ 1300pakeHIe COCTaBa MPOCTEHIINX BEMIECTB C MOMOIIBI0 XUMUYECKHX (POPMYIT M CYITHOCTH XUMUIECKHX
pEaKui ¢ IOMOIIBIO XUMUYECKUX YPABHEHHUN;

¢ [poBe/eHUE HAOJIOEHHI, ONMCAHNE PU3HAKOB M YCIOBUN TEUEHUS XUMUUYECKUX PEAKLUH, BHIOJTHEHNE
XMMHYECKOT0 SKCIIEPHMEHTA, BHIBO/IbI HA OCHOBE aHAIN3a HAOMIOICHHH 38 SKCIIEPUMEHTOM, pelleHne
3a/1a4, TIOJTy4YeHNEe XUMHYECKOI HHPOPMALK U3 pa3- JTHYHbIX HCTOUHHKOB;

¢ YMCHHC OpraHu30BbIBaTh UCCIICIOBAHUE C LECIBIO IIPOBCPKU THIIOTES,
¢ YMCHHUC JI€JIaTh YMO3AKIOUYCHNUA (HHI[YKTI/IBHOG M 110 aHAJOr’ I/II/I) U BBIBOJBI,

¢ YMCHHC 00BEKTHBHO OIICHUBATH I/IH(I)OpMaL[I/IIO 0 BCIICCTBAX M XUMUYCCKUX ITPOLICCCAX, KPUTUUCCKHA
OTHOCHUTHBCA K HCCBI[OH&y‘IHOﬁ I/IH(I)OpMaI_II/II/I.
Koumynuxamuenvie

Ob6yuatowuticsi NOTYHUM BO3MONCHOCMb ONA (POPMUPOBAHUS CLEOVIOWUX KOMMYHUKamueHolx YV/I:

¢ II0JTHOC U TOYHOC BBIPAXKCHHC CBOHUX MBICJICH B COOTBETCTBHH C 3ala4aMi U YCJIIOBUSAMU
KOMMYHUWKAIIUH,

¢ AICKBATHOC MCIIOJIB30BAHHUEC PCUCBBIX CPECACTB JUIA YIaCTHA B JUCKYCCHUHM M apryMCHTALIANA CBOCH

No3uIKMKA, YMCHUE NPCACTABIATE KOHKPETHOC COACPIKAHUC C COO6HICHI/ICM €r0 B MHCHMEHHON 1 yCTHOI>'I
(opme, ompeieneHne coco00B B3aMMOICHCTBHS, COTPYIHHYECTBO B MOUCKE 1 cOOpe MHPOpMAIUH;

¢ OIpEaCICHUC crocoboB BSaHMOI[CfICTBPIH, COTPYAHMYICCTBO B IIOUCKE U C60p6 I/IH(I)OpMaLlI/II/I, y4acCTue B
AUAJIOre, IIAHUPOBAHUE 06H_II/IX croco0oB pa60TBI, MPOABJICHUC YBAXKXUTCIBHOI'O OTHOWICHUS K APYT'HM
ydaiumcs;

¢ OIHMCAHKME COACPKAHHUA BBINOIHACMBIX JEHCTBHUI ¢ IETbI0 OPUCHTUPOBKHA B IIPEAMETHO- HpaKTH‘ICCKOﬁ

JEATETHLHOCTH,

¢ YMEHHs YYUTHIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALIMM PA3TUYHbIX NMO3ULIUHN B
COTPYAHUYECTBE;



(dbopMynupoBaTh COOCTBEHHOE MHEHHE U MTO3ULIMIO, apTYMEHTUPOBATH U KOOPIMHUPOBATH €€ C
MO3UIHAMU MAPTHEPOB B COTPYAHUYECTBE MPH BBHIPAOOTKE OOIIETO PEeLIeHNs] B COBMECTHON
NESITENbHOCTH;

OCYIIECTBIIATH B3AMMHBIN KOHTPOIIb U OKa3bIBATH B COTPYIHMYECTBE HEOOXOIMUMYIO B3aHMOIIOMOIIIE;
TUIAHUPOBATh OOIIHE CIIOCOOBI PAOOTHI; OCYIIECTBIIATH KOHTPOIIb, KOPPEKIIHIO, OLIEHKY JeHCTBHI
napTHépa, yMeTh yOeK1aTh;

HCIIONIb30BaTh a/ICKBATHBIC A3bIKOBBIC CPEICTBA Il OTOOPAKEHUS CBOMX UYyBCTB, MBICIIECH, MOTUBOB U

noTpeOHOCTEH; 0TOOpaxaTh B peun (onucanue, 00bICHEHHE) COAEPKAHNE COBEPIIAEMbIX JICHCTBUM, KakK B
(hopme rpomKoii colManu3upPOBAHHON peyn, Tak 1 B opMe BHYTPEHHEH peuH;

pa3BUBaTh KOMMYHHKATUBHYIO KOMIICTCHIIMIO, HCIIOJB3Ysl CPEACTBA YCTHOW W MHCHMEHHOM
KOMMYHUKAIIMHU MPH paboTe ¢ TeKCTaMU y4eOHUKA U JIOTIOJHUTENBHOM TUTEpaTypoi, CIPABOYHBIMH
Ta0JUIAMHU, TPOSIBIATH TOTOBHOCTh K YBKCHHIO MHOM TOYKH 3PEHHS PH 00CYKICHUU PE3yIbTaTOB
BBINOJIHEHHON PabOThI.

Ilpeomemnvie pesynvomamot

Obyuarowuticss Hay4yumcsi:

MNPUMCHATL OCHOBHBIC MCTOAbI IO3HAHKA: Ha6JHO)ICHI/Ie, N3MCPCHUC, SKCIICPUMCHT,

OIIHMCHIBATH CBOMCTBA TBépIII)IX, KUIKHX, F3,3006pa3HI)IX BCLICCTB, BHIACIIAA UX CYIICCTBECHHLIC
IIPHU3HAKH,

PacKpbeIBaTb CMBICJI 3dKOHA COXPAHCHHA MACChl BCIICCTB, aTOMHO-MOHeKYH}IpHOﬁ TCOpUH,

pa3muyaTh XUMUYECKHe U QU3UYECKUe SBICHUS, HA3bIBATD MPU3HAKY U YCIOBUS MPOTEKAHUS
XUMHUYECKUX PEAKLINN;

co0ro/1aTh MpaBwia 6€30macHoi paboThI PH MPOBEICHHH OTIBITOB;
T0J1b30BAThCA 1a0OPATOPHBIM 000PYL0BAHUEM U TIOCY/I0M;
ToJTy4ath, coOMpaTh ra3000pa3Hble BEIECTBA M PACIO3HABATH HX;

XapaKTCPrU30BaATh (1)H3I/I‘{€CKI/IG 1 XUMHYECKHE CBOMCTBA OCHOBHEIX KIaCCOB HCOPraHN4YCCKUX COGHHHCHHﬁ,
MPOBOAUTDE OMBITHI, MOATBECPKAAOIINE XUMUICCKUC CBOMCTBA M3YUYCHHBIX KJIACCOB HECOPTraHUYCCKUX
BCIICCTB,

PacKpBHIBaTh CMBICI TIOHATHUS «PACTBOPY, BBIYUCIATH MACCOBYIO JIOJIKO PACTBOPEHHOTO BEIIECTBA B
PacTBOpE, TOTOBUTH PACTBOPHI C OMPEETEHHON MAaCCOBOM JI0NIEN PACTBOPEHHOTO BEIECTBRA,;

XapaKTepu30BaTh 3aBUCUMOCTD (1)I/ISI/I'{CCKI/IX CBOICTB BEIIECTB OT THUIIA KpHCT&J’IJ’IH‘lCCKOﬁ pCIHéTKI/I,
OIIPCACIATD BU XMMHUYECKOM CBSA3U B HCOPTaHNYCCKUX COCAUHCHUAX,

PacKpbIBATb OCHOBHBIC ITOJIOKCHUSA TCOPHUU 3JICKTp0HHTH'IGCKOfI Auccounalu, COCTaBJIATh YpPaBHCHUSA
BHCKTPOHHTHqGCKOﬁ AUCCONHAILMH KUCJIOT, H_ICJ'IO‘ICI\/’I, coner u peaKuHﬁ HOHHOT'O O6MCH8.;

PacCKpbIBaThb CYITHOCTb OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ, ONpCaACIIATE OKUCIIATCIIb U
BOCCTAHOBUTEIIb, COCTABJIATD YPABHECHUA OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX pCaKHHﬁ;

Ha3bIBATh (I)aKTOpBI, BJIAAOIINE HA CKOPOCTH XHMHUYECKOH peakuu;

XapaKTepH30BaTh B3aNMOCBSI3b MEK/TY COCTABOM, CTPOEHHEM U CBOUCTBAMH HEMETAILIOB 1
METAJIIOB;

IPOBOAUTD OTIBITHI IO MOJIYUYCHUIO U U3YUYCHUIO XUMHUYICCKUX CBOICTB Pa3INYHBIX BCIICCTB,
I'paMOTHO 06pa1uaTLc>1 C BEILECTBAMH B IOBCETHEBHOM KU3HH.



Obyuarowuticss NOIYYUM 803MOHCHOCIb HAVYUMBCA:

¢ BBIJBUTaTh ¥ IPOBEPATH IKCIEPUMEHTAIBHO THIIOTE3bl O XMMUYECKUX CBOMCTBAX BEIECTB HA OCHOBE UX
COCTaBa U CTPOCHHUS, UX CIOCOOHOCTH BCTYIIaTh B XUMHYECKHE pe- aKIUHU, O XapaKTepe U MPOAYKTax
Pa3IMYHBIX XMMHUYECKUX peaKLuii;

¢ XapaKTCpH30BaTh BCUICCTBA 10 COCTABY, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJIMBATh IIPUYNHHO-
CJICACTBCHHBIC CBA3KU MEXKIY TaHHBIMU XapaKTCPUCTHKAMHU BEIIECCTBA,

¢ COCTaBJIATH MOJICKYJIAPHBIC U IIOJTHBIC HOHHBIC YPABHCHUS 110 COKpaH_[éHHLIM HMOHHBIM YPABHCHUAM,

¢ TIPOTHO3MPOBATH CIIOCOOHOCTD BCIICCTBA IPOSABIIATE OKUCIIUTEIIBHBIC HJIK BOCCTAHOBUTCIILHBIC CBOMCTBAC
y‘léTOM CTerieHEeH OKMCIICHUS SJIEMCHTOB, BXOOAIINX B €I'0 COCTaB,

¢ BbIABHMIaTh M IPOBEPATH SKCIEPUMEHTAIBHO THIIOTE3bl O pe3yIbTaTax BO3AEHCTBHUS Pa3IMUHbIX
(haxTOpoB Ha M3MEHEHHE CKOPOCTH XMMHUYECKOH PEaKIi;

¢ HCIIOJIB30BATh MPUOOPETEHHBIC 3HAHUS IS IKOJOTHIECKU TPAMOTHOTO MOBEICHHUS B OKPYKAIOIECH
cperne;

¢ UCTOJB30BaATh MPHOOPETEHHDIC KITI0UEBbIE KOMIIETEHIIMH MPH BBIIOJIHEHUH MPOESKTOB U PEIIeHHH y4eOHO-
HCCIIE/IOBATENBCKIX 3a/1a4 10 M3YYEHHIO CBOKCTB, CIOCOOO0B MOMYUYEHHS M PACTIO3HABAHKS BEIIECTB;

¢ 00BEKTUBHO OLEHUBATH MH(POPMAIIMIO O BENIECTBAX U XUMUIECKHX TIPOIIECCaX;

¢ 0CO3HAaBaTh 3HAYCHHUEC TCOPCTUYCCKUX 3HAHHH 110 XHMHHU JJIA HpaKTquCKOﬁ JACATCIbHOCTH Y€JIOBEKA,

¢ C031aBaTh MOJICNIM M CXEMBI JIJIsl PEIICHUS yUeOHBIX M MO3HABATEIBHBIX 3a/1a4; IOHUMATh HEOOXOIMMOCTh
COOJMIO/ICHNS TIPEIITMCAHNH, IPEUIAraeMbIX B MHCTPYKIHUSX TI0 UCIIOJIB30BAHUIO JIEKAPCTB, CPEICTB
OBITOBOW XMMUH U JIP.

®opMbI KOHTPOJIS

KonTposb pe3ynabTaToB 00yueHust B cooTBeTCTBHY ¢ JaHHOU OIl mpoBoauTcs B (JopMe MUCEMEHHBIX U
JKCTIEPUMEHTAIBHBIX PA0OT, IIPeNoaraeTcs mpoBeIeHHE MPOMEKYTOUHON 1 UTOTOBOM aTTECTALUN.

Hpomeofcymoqnaﬂ ammecmauus

JUIst OCYIIECTBIICHUS IPOMEKYTOYHOM aTTECTALlMU UCTIONB3YIOTCS KOHTPOJIBHO-OLEHOYHBIE MaTepHaIbI,
0TOOp cOfiepKaHUs. KOTOPbIX OPHEHTHPOBAH HA MPOBEPKY YPOBHS YCBOCHHS CUCTEMBI 3HAHUN U yMEHUH —
MHBApPUAHTHOTO spa COAEPXkaHHs JEHCTBYIOIIMX 00pa30BaTe]bHOM MPOrpaMMbl 1O XUMHHU IS
0011e00pa30BaTebHBIX OpraHu3alui. 3aaHus MPOMEKYTOUHOI aTTeCTALMM BKIIOYAIOT MaTepUal OCHOBHBIX
pasnenoB Kypca XMMHUH.

Bapuant pabots! 110 TeMe «Teopus 3MeKTPOTUTHIECKOH IMCCOLMALIAIN

1. K xopoiio pacTBOpUMBIM 3MEKTPOTUTAM OTHOCSTCS:

1) rugpokcwy UHKA 3) cymbdu bapus
2) docdar nunKa 4) xapGouar bapus
Orser:

2. Haubonbmiee 9rciio HOHOB 00pa3yeTcs MpH pacTBOPEHHH 1 MOJIb BEIIECTBA:
1) xnopuna kanus 3) xmopua xemnesa (111)
2) xnopuna Gapus 4) cynbara xenesa (1)

OrtBer:




3. BcrasbTe mpoMyIeHHOE CIIOBO.

KoHuenTprupoBaHHbIil pacTBOp HEKOTOPOTO BEIIECTBA HE IPOBOAUT ANeKTpuueckuit Tok. [lpu
100aBICHAN K KOHIICHTPUPOBAHHOMY PAacTBOPY ABYKPATHOTO 00BEMa BOJIBI AIEKTPOIPO- BOAHOCTH PACTBOPA
HEMHOTO yBenuumnach. [Ipu nanpHedmeM m00aBNeHHE BOIBI MEKTPO- MPOBOAHOCTh CHAYANA YBENHYMIACH, A
3aTeM mepecraia U3MEHTHCS. BelecTBo OTHOCUTCSIK AJIEKTPOIUTaM.

4. B 11 BostbI pacTBOpeHbI 1 MOJTB XJIOpU/Ia Katis ¥ 1 MOJTb MO/ HATPHS. 3 KaKUXIBYX IPYTUX
COJIEH MOXKHO IPUTOTOBUTH PACTBOP TAKOTO ke coctaBa? Beibepure u3 nepeyns:

1) xmopun Hatpus;

N

) HHUTpar KaJms;

) MOMMI KayIusi;

) HUTpar HATpUS;

5) cynbdar HaTpUsL.

3anumuTe HoMepa BbIOPAHHbIX OTBETOB.

S w

OrBer:

5. VcraHoBuTe COOTBETCTBUE MCXKIY IIPU3HAKAMKA peaKuHﬁ 1 UCXOOHBIMHU BEIIECCTBAMMU: K Ka)KIIOﬁ 1103uIuHy,
0003HAYCHHOI OYKBOH, ITOI0EPUTE COOTBETCTBYIONIYIO MO3HIIMIO, 0003HA- YCHHYIO IH(POH.

[MTPU3HAK PEAKLINN NCXOJHBIE BEILIECTBA
A) 1) KapOoHar HaTpust U CONSIHAs KHUCIIOTa
“\r
b) 2) Xnopun menu (I1) u rumpoxenn kamus
B) 3) Cynbar xene3a (111) u rumpokcu Hatpust

4) KapOoHat HaTpus U XJIOPH/T KAIIBIIHS

3ammiure B TabMuIy BRIOpaHHbIE IU(PBI MO COOTBETCTBYIOMMME OykBaMu.OTBET:

Al b|B




6- BLI6epI/ITe JBa UCXOQHBIX BCIICCTBA, B3aI/IMOI[eI>'ICTBI/IIO KOTOPBIX COOTBCTCTBYCT COKpa'H.IéHHOC

HOHHOC YPAaBHCHUC peaKHI/II/I:

Fe?* +20H = Fe(OH),
1)FeO  3)FeCl,  5)H,0
2)Fe  4)KOH  6)FeCls

3anuinmTe HOMepa BLIOPAHHELIX OTBETOB.

OrtBer:

7. Tlpu npuMeHEeHHH [HHKA B Ka4eCTBE MUKPOYI00PEHHUS €ro BHOCAT U3 pacyuéra 4 KT KpCTajuIOrHpara
cynbsdara muaka ZnSOy, - 7H,0 Ha rekrap.

. 2+
CKOIbKO 3TO COCTABIACT B MEPeCUYETe HA HOHBI Zn~  ? 3alHIIUTe YUCI0 ¢ TOYHOCTBIO JI0 TENbIX.
OrtBer: I.

8. Uro obmero B pactBopax, HMerOmuX KucioTHyo cpeay? (Kparkuii oTBer. )

Kpumepuu oyenusanus pabomsl no xumuu
BepHoe BbimonHenne kaxoro u3 3aganui 1—3, 8 onenuBaercs 1 Oammom.
3a MOJHBIN PaBUIIbHBIN OTBET HA KaX10€ U3 3a1aHuil 4 —7 cTaBuTcs 2 0asia; eciau Jo- MylieHa OfHa
ommoOKa, To oTBET oneHuBaercs B 1 6awt. Ecnu nomymieHs! aBe u 6oiee OMmmMOKY WK OTBETA HET, TO
BbIcTaBisiercs 0 6ayuios.

Homep 3apanus [IpaBuabHbIi oTBET Homep 3ananus [IpaBuabHbIi OTBET
1 3 5 231
2 4 6 34*
3 Cnabsrit 7 906
4 13* 8 YKa3aHO Haluue
HOHOB BOJI0POJIA

*HOp}IZ[OK CJICIOBAaHUA IIH(I)p B OTBETC HC UMCCT 3HAYCHUS.

Hmozosas ammecmauun

Jlnst ocymiecTBiaeHus: UTOroBou arrecranuu ucnoiyib3yrorcss KHMMBeI, conep:kaHue KOTOPBIX
OpUEHTHPOBAHO HA MPOBEPKY YPOBHS YCBOCHMs 3HAHWI M ONpeAenseTcs CUCTeMON TpeOOBaHUH K MOJITOTOBKE
BBIITYCKHUKOB OCHOBHOM IIKOJIBL. JTa CHCTEMA MHBAapHAHTHA 110 OTHOLIEHHUIO KO BeeM fectayronmM OII o
XMMUH TS 00111€00pa30BaTENbHBIX OpPraHM3allii. 3a1aHNsI UTOTOBOM aTTECTAIlMH BKITFOUAIOT MaTepras
OCHOBHBIX pPa3/ieJIOB Kypca XUMUH.

Pa6ota coctout u3 aByx yacreil. Yactb 1 comepxut 19 3amanuii ¢ KpaTKUM OTBETOM, MOA- Pa3yMeBAIOLINX
CaMoCToATeNbHOE (HOPMYITHPOBAHUE U 3aIKHCh OTBETA B BUIE YKCIA WM T10- CIIEI0BATENLHOCTH LHAP.

Yactp 2 conepkut 5 3aaHuii: 3 3a1aHUs 9TOW YACTH MOAPA3yMEBAOT 3alUCh Pa3BEPHYTOrO OTBETA, 2
3a/1aHUs 9TOH YacTH MPEANONaraloT BHIIOJTHEHHE PealbHOT0 XMMHYECKOTO SKCIIEPUMEHTA U 0(OPMIIEHHE €ro
pE3yNbTaToB.



KOHmpOﬂbHO'Ob;eHO‘tHble mamepuaiol

Bapuanm nucvmennoti pabomui 015 umoz2osoti ammecmayuudacmo
1

OtBeramu K 3afanusaM 1—17 sBisirores mudpa Wik nocieoBaTeabHOCTh UQp (ducen). OTBeThI
CHauana yKaxure B Tekcte pabotsl, a 3atem nepenecute B BJIAHK OTBETOB Ne 1 cripaBa ot Homepa
COOTBETCTBYIOLIETO 3aJaHNsl, HAUWHAs C IEPBOH KIETOUKH, Oe3 mpobe- J0B, 3aMATHIX U APYTHX
JOTIOJTHUTENbHBIX CUMBOJIOB. Kaxyto 1iupy MuIure B OTAEIbHON KIETOUKE B COOTBETCTBUH C
MpUBEIEHHBIMU B OJIaHKE 0Opasamu.

1. BriGepure /1Ba BHICKa3bIBAHMS, B KOTOPBIX TOBOPUTCS O ME/IM KAK XMMHYECKOM JJIEMEHTE.
1) Mezb pearupyer ¢ XI0pom.

2) Mejib py HATPEBAHUH Ha BO3JyXE OKHMCIIIETCS.

3) CruiaBbl Me/id | 3010Ta HCTIOMB3YIOTCS ISl M3TOTOBIIEHHS IOBETHPHBIX YKPAIICHHI.

4) B coctas 00PI0CCKOH KHUIKOCTH BXOJUT MEJIb.

5) B cocTaB MeHOI TATHHBI BXOUT ME/Ib.
3anummTe HoMepa BHIOPaHHBIX OTBETOB.

OrtsBer:

2. Ha HpI/IBGI[éHHOM PUCYHKE H306pa>{<eHa MOJC/Ib aTOMa XMMHYCCKOT'0 3JICMCHTA.

(=)

3anuimTe B TAOIUIy BEUUMHY 3apsaaa sapa (X) arToma XUMHUYECKOT0 3JIEMEHTA, MOJIENb KOTO- POTo
m300paxkeHa Ha PUCYHKE, 1 HOMep Tpymisl (Y), B KOTOPOH ATOT AIEMEHT pactosioxkeH B [lepuoanueckoit
cucteme. ([{ns 3amucu oTBeTa CHIONB3yiTe apabckue HU(psI.)

XY

OrtsBer:

3. PacrosioaTe B MOPSIKE YBETMYEHHS dEKTPOOTPHIATENLHOCTH XMMHYECKHE HIIEMEHTBI:
1) kucmopop; 2) KpeMHHI; 3) bocdop.
3anummTe HOMEpa SIEMEHTOB B COOTBETCTBYIOIIEM TTOPSI/IKE.

OrtBerT:

4. YcraHOBHUTE COOTBETCTBHE MEXTY (DOPMYJION COCTMHEHNS M CTETICHBIO OKUCIICHHS CEphI B 3TOM
COEJIMHEHHHU: K KaXJI0M MO3UIMHU, 0003HaYeHHON OYKBOM, MOAOEPUTE COOTBETCTBYIO- IIIYIO TIO3HLIHIO,
0003HaYeHHYIO U (PPOIA.



OOPMVIJIA COE/IMHEHNA CTEIIEHb OKMCJIEHMA CEPBI

A) SO, 1)-2
b) CS; 2)0
B) H,SO, 3) +4

4) +6
OrtBerT: AlB|B

5. U3 npe/iioKeHHOT0 IEPEYHs BEIOEPHTE J[Ba BEIIECTBA ¢ HOHHOMN CBS3BIO:
1) LiCl;

2) OFz;
3) SOy;
4) CaF;
5) H,0.

3anumuTe HoMepa BbIOPAHHbIX OTBETOB.

OrtBer:

6. Kakue 1Ba yTBEp)K/ICHNS BEPHbI IS XapaKTEPUCTHKK KpeMHHs U (pochopa?

1) DrneKTpoHbI B aTOME PacroNOKEHbI Ha TPEX NEKTPOHHBIX CIIOSX.

2) CooTBeTCTBYIOIIIEE POCTOE BEMIECTBO CYIIECTBYET B BUJIE YETHIPEXATOMHBIX MOJIEKYJI.
3) XuMudecKuii 3JIeMEHT OTHOCHTCS K METalliaM.

4) 3nayeHue HEKTPOOTPULIATENLHOCTH MEHbIIE, YeM y (ocdopa.

5) Xummueckuit seMeHT 06pasyeT BhICIIHE OKCHIBI ¢ 0b1meit Gopmystoit 902 3anuummre
HOMepa BEIOPAHHBIX OTBETOB.

OrTBeT:

7. 113 nipe/yoxeHHOro MepeyHs BEMECTB BHIOCPUTE OCHOBHBINH OKCHJI M KHCIIOTY:
1) CaO;

2) Mg(OH),;
3) SO;

4) NaClOy;

5) HCIO,
?)aHI/IHII/ITC B I10JIC OTBECTA CHAYalia HOMep KHCJIOTHOI'O OKCH/a, a 3aTEM HOMep OCHOBAHHA.

OrtBer:

8. Kakwe 1Ba 13 mepeynCIeHHBIX BEMECTB OYAyT BCTYNATh B PEAKIIMIO ¢ OKCHIOM IIHHKA?
1) Fe(OH);

2) HNOg;

3) Oz

4) KOH;

5) S.

3anummTe HoMepa BEIOPAHHBIX OTBETOB.

OrtBer:




9. VcraHOBHTE COOTBETCTBHE MEXK/TY PEATHPYIOMIMMHE BEIIECTBAMK H POIYKTAMI(OM) HX B3aHMOJICHCTBHS:
K KaX10i no3utuu, 0003Ha4eHHO OYKBOii, oA0eprTe COOTBETCTBYIONIYIO MO3ULHI0, 0003HAYEHHYIO LU(POTA.

PEATUPYIOILIUE BEILECTBA TMIPOJTYKT(bI) BBAUMO/JIEMCTBUSI
A) Na,O +SO3 o 1) o Na,SO4
B) NaOH +H,S0, o 2) 0 Na,SO;
B) Na + H,SO4(pa36.) o 3) 0 Na;SO4 + H,0
4) 0 Na,SO,4 + H,

5) o Na,SO3 + H,O
Sanmuite B Ta0NUITy BEIOPAHHBIE LUQPBI MO COOTBETCTBYOMIMMH OyKBaMu.OTBET:

10. VYcradosAm oBo| BBrc([rBrE MexIy (hOPMYIIOH BENIECTBA M PEArEHTaMH, ¢ KOTOPHIMHA 3TO BEIIECTBO
MOJKET BCTYII4Th B| pea MI0] K KaKI0H I03uLMK, 0003HaYeHHO! OyKBOM, MOAOEPUTE COOTBETCTBYIOLLYIO
no3MIHI0, 0003HA9C yioubp| .

OOPMVIJIA BEILIECTBA PEAT'EHTBI

A) S 1) 02, H2804 (KOHII.)
B) ZnO 2) Fe, BaCl; (p-p)

B) CusO, 3) NaOH, H,S0% (p-p)

4) Ny, NaCl (p-p)
3anuummTe B Ta6MHIly BHIOPAHHEIE LU(PBI IO COOTBETCTBYIOMMMH OykBami.OTBET:

11. 113 npeAo  H5xjroBig euHst BeIOEPUTE /1BE Taphl BELIECTB, MEKILY KOTOPBIMU MPOTEKA-ET PEaKIUs
3aMelIeHus:

CoJIs| ast Ky CIOT| .
1) Bk n :

2) oxcun yriepona (V1) u okenn Hatpus;
3) OKCH LIMHKA 1 CONSAHAs KUCIOTa,

4) xene3o n xmopua mej (11);

5) Hatpuii u BOIOPOS.

3anuinuTe HoMepa BHIOPAHHBIX OTBETOB.

OrtBer:

12, VYcraHoBUTE COOTBETCTBHE MEXK/IY PEATMPYHOMIMME BEIIECTBAME M MPU3HAKOM MPOTEKA- OMIEH MEXIy
HMMHM PEAKIMK: K KKI0M MO3UIMH, 0003HaYeHHOM OYKBOM, O0EpUTE COOTBET- CTBYIOLILYIO TTO3UIIUIO,
0003Ha4YEeHHYIO LU (DPOIA.

PEATUPYIOILIUE BEILIECTBA [TPU3HAK PEAKIINN
A) Na;CO3 1 H,SO4 1) Brimanenue Gemoro ocaka
B) KoCO3 u CaCl, 2) BbIEIIEHNE Ta3a

)
B) CuCl; 1 KOH 3) BhImazieHye roTy6oro ocaka
)

4) Beimajenne Oyporo ocajka



3anmimuTe B TaOUIYy BRIOpaHHBIE THPPHI MO COOTBETCTBYIOMMME OyKBaMu.OTBET:

13. Broi6 gwhrembal 1Bec| Ba, pu mosHo# gucconmanmu 1 Mosb KOTOPBIX 00pa3yeTcst 3MOJb aHHOHOB:

1) murpatikam

2) rugpokcu Gapi,

3) xuopun xenesa (I1);

4) pocdar kams;

5) cyabdar amoMuHus.

3anuuuTe HoMepa BbIOPAHHBIX OTBETOB.

OrtBeT:

14. Bribepute 1Ba MCXOIHBIX BEMIECTBA, B3AMMOJICHCTBHIO KOTOPBIX COOTBETCTBYET COKpa-IMEHHOE
MOHHOE YPaBHEHUE PEAKIIHU:

cuZt + 20H = Cu(OH),o
1) CuO 4) KOH
2) Cu 5) H,0
3) CuCl, 6) Fe(OH);

3anumuTe HoMepa BbIOPaHHBIX OTBETOB.

OrtBer:

15. VcraHoBuTE COOTBETCTBHE MEXIY CXEMOH IMpollecca, MPOUCXOIAIIETO B OKUCIUTEIbHO-
BOCCTaHOBUTEILHON PEaKIMH, ¥ Ha3BaHUEM ITOTO Tpolecca: K KaxkIoi MO3UIUH, 0003HAYCH- HOW OYKBOH,
noa0epuTe COOTBETCTBYIONIYIO MO3UIUI0, 0003HAYEHHYIO [IUPPOI.

CXEMA ITPOLIECCA HA3BAHUE ITPOLIECCA
A) Fe2+ - F63+ 1) oxucnenue

B) N3 oNO 2) BOCCTaHOBIICHHE

B) C+4 i C+2

3anummre B Ta0MuIly BhIOpaHHBIE LIUAPHI O COOTBETCTBYIOMUMH OykBamu. OTBET:

A B

16. 113 niepeuncieHHbIX CYkICHHH O TIPaBHIax pabOThI C BEIIECTBAMHE B Ta00PATOPHH HOBITY BEIOEpHUTE
BepHoe(bI€) CYKIeHUE(S).

1) 3akKEHHYIO CITUPTOBKY HEMb3sl IEPEHOCHTD C OHOM MAPTHI HA APYTYHO.

2) Tlpu nomaiaHiK Ha KOXKY Karelb KUCIOTH HYXHO 3a0HHTOBATH 9TOT YYaCTOK KOXKH.

3) Ilpu HarpeBanuy pacTBopa MPOOKMPKY C KUIAKOCTHIO AEPXKAT MO YIIIOM B 45° ¥ HanpaB-JIsroT
TOPJIBIIIKO B CTOPOHY OT JIFOJEH.

4) Pa60Ty C KOHLCHTPUPOBAHHBIMU PACTBOPAMHU IICJIOUM CICAYCT MPOBOAUTHL B PE3MHOBBIXIICPYATKAX.



3anmimuTe B 10N 0TBeTa HOMep(a) BepHOro(biX) cyxaeHus(i).OTBeT:

17. YcraHoBUTE COOTBETCTBUE MEXK/LY IBYMSI BELICCTBAMH M PEAKTUBOM, C IOMOIIBEO KOTO- POTO MOYKHO
PasIMYMTh 3TH BEIIECTBA: K KAXKIOH MO3HIUH, 0003HAYCHHON OYKBOH, MO0EPUTE COOTBETCTBYIONIYIO MO3HIIHIO,
0003HaYCHHYTO [T (PO

BEHIECTBA PEAKTHUB
A)KClu BaCl, 1) Na;SO,
B) CUSO4I/ICUC|2 2) NaOH
B) Zn(NO3), 3) HCI

4) AgNOs

3anmmmte B Tabnuiy BIOpaHHbIe H(PHI MO COOTBETCTBYIOMMME OykBaMu.OTBeT:

Al b|B

Omeemonm k 3a0anuam 18, 19 sensemces yenoe yucno u koneunas oecsimuunas Opoos.

3aoanus 18 u 19 swvinonnsiomes ¢ ucnonvzosanuem cedyroueco mekcma.

18. BeruricimTe B mporeHTax MaccoByro j1oitio a3ota B ModeBune CO(NHy),. 3anmimmre ric- Jio ¢

TOYHOCTBIO JI0 LIENBIX.
OrtBer:; %.

19. PactBop mMoueBHHBI ¢ MaccoBoit poineit 0,1% HCMOIB3yeTcs B KaueCcTBE BHEKOPHEBOM MOIKOPMKH

2
tomatoB. [Ipu moakopmkax Ha pactenust Hanocutcs 20 r a3ota Ha 100 M~ . Ckosb-KO rpaMMOB MOYEBHHBI HYXKHO
3aTPaTUTh HA 3€MEJbHBIM yYacTOK TaKOW IO IbI0?
3anuImTe 9KCI0 ¢ TOYHOCTBIO 10 LenbiX. OTBeT:
T.

Yacmo 2

20. Vicronb3ys METON AMEKTPOHHOTO Oaanca, paccTaBbTe KOI(QMUIIHEHTHI B YPaBHEHHUH PEAKIIHH, CXeMa
KOTOPO:
SO, + 1, + H,0 o HI + H,SO4
OHpeI[eJII/ITe OKHCJIMTEIIb 1 BOCCTAHOBUTEIIb.

21. /Tana cxema npeBpalCHUI;
a peep Xo Ca(OH),

CaCl, 0 CaCO;

Hanmmire MonekymsipHbie ypaBHEHHUS PEAKIUi, C TIOMOTIBI0 KOTOPBIX MOXHO OCYIIECTBUTh YKa3aHHbIE
npepamieHns. [l mepBoro npeBpameHns COCTaBbTe COKPAMEHHOE HOHHOE YPaB- HEHUE PEaKIUH.



22, Tlpu moGaBieHHH K PacTBOPY THAPOKCHJIA KalMs ¢ MaccoBoi joreit menoun 10% u3- ObiTKa pacTBopa
nurpara e (1) oOpazoBaics ocamok Maccoit 9,8 . OnpezenuTe Maccy Kc- XOIHOTO PaCTBOPA IIETOYH.

Hpakmuqecmﬂ qyacmo

Jlan pacTBOp cynbghaTa Maruus, a Takxke HabOp CIEIYIOIMX PEAKTUBOB: LIMHK; COMSTHASKUCIIOTA;
PacTBOPBI THAPOKCH/IA HATPUS, XIopu/a Oapus 1 HUTPATa Kajus.

23. Vcronb3ys TONBKO PEAKTHBBI W3 MPUBEACHHOTO IEPEUHS, 3AlUIIMTE MOJICKYISIPHBIC YPaBHEHHS
JIBYX PEaKIUii, KOTOpbIE XapaKTePH3YIOT XUMIUYECKHIE CBOWCTBA Cylb(aTa MarHus, U yKaXuTe IPU3HAKI UX
IIpOTeKaHMs (3al1ax ra3a, [iBET 0CaIKa WA pacTBOPA).

24. TIpoBeauTe XUMHYECKHE PEAKIIMN MEXKLY CYIb(HaToOM MarHust ¥ BEIOPAHHBIMH BEIle- CTBAMH B
COOTBETCTBUH C COCTABJICHHBIMU YPaBHEHUAMH PEAKIIH, COOI01as TPaBuiia TEXHHU- KU 0€30MaCHOCTH,
TpUBEEHHbIE B HHCTPYKLKH K 33/aHut0. [IpoBepbTe, paBIIbHO JIM YKa3a- Hbl B OTBETE Ha 3aaHue 23 IpU3HAKH
npotekanus peakuuit. [Ipu HeoOX0AUMOCTH TOTONTHUTE OTBET MM CKOPPEKTHPYITE €ro.

Kpumepuu ouenku

Cucmema Oyerusarnus pa60mbl no xumuuacmo 1

BepHoe BbimonHeHNE Kaxoro u3 3ananmii 1—3, 5—8§, 11, 13—16, 18, 19 onenusaercs 1 6amiom.

3a MOoJHBIN TIPaBUIBHBINA OTBET Ha Kaxaoe u3 3ananuii 4, 9, 10, 12 u 17 craBurcs 2 6ama; ecnu A0mymieHa
oJiHa OIIMOKa, TO OTBET oleHuBaeTcs B 1 Oawt. Ecnu pomymenst 1Be u Ooiee OMMOKK WM OTBETA HET, TO
BeIcTaBisieTcs O OasuIoB.

Homep 3apanus [IpaBuibHbIE OTBET Homep 3amanus IIpaBuibHblE 0OTBET
1 45* 11 14*
2 155 12 213
3 132 13 35*%
4 314 14 34*
5 14* 15 112
6 14* 16 134*
7 15 17 123
8 24* 18 47
9 134 19 43
10 132

*[Topsinok cnenoBanus Udp B OTBETE HE NMEET 3HAUCHHS.



Yacmo 2
Kpumepuu oyenusanus evinonnenus 3a0anuil ¢ pazeeépHymoim 0meenom

20. Hcmonms3ys MeTO[I 3EKTPOHHOTO Galianca, paccTaBbTe KOO(QHIMEHTH! B ypaBHEHHUPEAKIIHH,
cXxema KOTOpOi:
SO, + 1, + H,O o HI + H,SO4
OnpeienuTe OKMCIUTENb U BOCCTAHOBUTEND.

Conepma}me 0TBETA U YKa3aHus 1o bana
OICHUBAHUIO bl

DJIeMEHTHI OTBETA:
1) CocrapieH SMeKTPOHHBIH OaaHc:

1™ __2egs™
11942021
2

2) PaccraBnens! Ko3(uiueHTs B ypaBHEHHH peakii.SO;

+ 1, + 2H,0 = 2HI + H,S0,

3) YxazaHo, uto SO, (w1u cepa B CTENEHH OKUCICHHUS +4) SBISCTCS BOCCTAHOBHUTE-IIEM,
a o]l — OKHCIIUTETIEM.

OrBet HpaBI/IJ'IBHHﬁ )i HOHHBIﬁ, BK/IIOYaCT BCC Ha3BAHHBIC BBIIIC 3JICMCHTEI

HpaBI/IJH)HO 3aIIMCAaHbI JBa 3JICMCHTA OTBCTA

HpaBI/IJH)HO 3amucad OJWH 3JICMCHT OTBETA

Bce anemeHTHI 0TBETa 3aMUCaHbl HEBEPHO UM OTCYTCTBYIOT

W| O P DD W

Maxcumanouoiti 6ain

21. Jlana cxeMa mpeBpaIeHHil:

CaCl,nCaCOs o

XoCa(OH);



Hanummre MosiekynspHbie ypaBHEHHS Peakiiyii, ¢ TOMOIIbI0 KOTOPBIX MOKHO OCYIIIECTBUTh YKa3aHHbIE

npeBpatieHus. [ nepBoro npeBparieHns CoCTaBbTe COKPAIEHHOE HOHHOE YpaB- HEHUE PeaKIUH.

Coep:kanue 0TBETa M YKa3aHHs 110
OIIEHMBAHHUIO

Bann
bl

ONeMEeHTHI OTBETA:
HamvicaHbl ypaBHEHHS peakiyii, COOTBETCTBYIOLIME CXEME
IPEBPALLCHUI:
1) CaCl, + Na,CO3 = CaCO; + 2NaCl
2) Cac0;'n ca0 +CO,
3) Ca0 + H,0 = Ca(OH),
CocTaBneHo COKpaléHHOE HOHHOE YPaBHEHHE TIEPBOTO MPEBPATIICHIS:
4) ca®t +Cc0?% =caco
3 3

OrtBer HpaBI/IJH)HHﬁ )i HOHHBIfI, BKJIIOUACT BCC Ha3BAHHBIC BBINIC 3JICMCHTEI

[IpaBuibHO 3anMCaHbl TPH YPABHEHUS PEAKLIUN

HpaBI/IHBHO 3alIUCaHbI IBa YPABHCHUSA PEAKIINNA

HpaBI/IHBHO 3alIMCaHO OJHO YPABHCHUC PCAKINU

Bcee ypaBHeHns peaxiuii 3aMCcaHbl HEBEPHO WM OTCYTCTBYIOT

Maxcumanvuoiti 6ain

Al Ol P, DD WO &>

22, Tlpu noGaBieHnH K PaCTBOPY THAPOKCHJIA KM ¢ MACCOBOM noteil menoun 10% u3- ObITKa pacTBOpa
nurpara e (1) oOpazoBaics ocamok maccoit 9,8 . OnpezenuTe Maccy Kc- XOAHOTO PaCTBOPA IIEI0YH.

Couepmaﬂne O0TBE€TA U YKa3aHHUS 110
OICHUBAHHUIO

Baan
bl

DJIeMEHTHI OTBETA:

1) CoctaBineHo ypaBHEHHE PEAKIIHH:

2KOH + Cu(NO3); = Cu(OH), + 2KNO;

2) Paccuntano KOMMYeCTBO BEIIECTBA THAPOKCH/IA KallUsl, 3aTPAYEeHHOT0 B pe3yJbTaTe
peaKIHu:

n(Cu(OH);) = m(Cu(OH);) / M =9,8 : 98 = 0,1 momb

1o ypasuenuto peakiuu N(KOH) = n(Cu(OH),) - 2 = 0,2 Mo

3) Ompenernena Macca pacTBOpa IMAPOKCHIA KaJTHSL:

m(KOH) = n(KOH) - M(KOH)=0,2-56=112r

m p-pa=m(KOH) /o -100=11,2:10- 100=112r

OTBeT NpaBWIbHBIA U MOJHbIN, BKIIFOYAET BCE HA3BAHHBIE JIEMEHTHI

HpaBI/IHBHO 3amnucCanbl IBa U3 Ha3BaHHBIX BBILIC DJICMCHTOB

HpaBI/IHBHO 3alIMCAHO OJHO M3 HAa3BaHHBIX BBINIC 3JICMCHTOB

Maxcumanvnoiii 6an

W P NN W

IIpakmuueckas wacmo

Jlan pactBop xnopuza xkenesa (I11), a Taxke HaOOp CIEYIOIIMX PEAKTUBOB: Me/b; CONSHASKHUCIIOT;




pacTBOPBI THIPOKCHIA HATPHSI, HUTpaTa cepedpa 1 XJIOpH/Ia Kalus.

23. Vcrons3yst TONBKO PEaKTHBBI U3 MPUBEAEHHOTO IMEPEUHS, 3AMUIIMTE MOJICKYISPHBIC YPABHEHHS
JIBYX PeaKilyii, KOTOPbIE XapaKTepPU3YIOT XMMHYECKHE CBOKCTBA Xnopuaa xeie-3a (l11), u ykaxute npusHaku
X NIPOTEKaHUs (3amax rasa, IBET 0CaJKa WM pacTBOpa).

Couepmaﬂne O0TBE€TA U YKa3aHUS 110 bamn
OICHUBAHHUIO bl

OIIeMEeHThI OTBETA:

OIIeMEeHThI OTBETA:

CoctaBieHbl ypaBHEHUs ABYX PEaKLUH, XapaKTepU3yIOIIe XUMHYECKUE
cBoiictBa xnopuza xenesa (IIl), u yka3aHbl Ipu3HAKK UX IPOTEKAHMUS:
1) FeCl; + 3AgNO; = Fe(NO3); + 3AgClo

2) BblnajieHue 0enoro TBOPOXKKUCTOrO 0CA/IKA;

3) FeCl; + 3NaOH = Fe(OH);o + 3NaCl

4) BbinajeHue Oyporo ocajika

OtBer HpaBI/IJH)HHﬁ )4 HOHHbIﬁ, BK/IKOYACT BCC HAa3BaHHBIC 3JICMCHTBI

HpaBI/IHBHO 3allMCaHbl TPH JICMCHTA OTBCTA

HpaBI/IJH)HO 3aIIMCaHbI JBa 3JICMCHTA OTBCTA

HpaBI/IHBHO 3allMCaHO OJMH 3JICMCHT OTBCTA

Bce anemeHThI 3anucanbl HEBEPHO UM OTCYTCTBYIOT

Al Ol P DD W

Maxkcumanvhviii 6an

24, TlpoBenuTe XUMHUYECKUE PEAKIIMKA MEKITY pacTBopoM xiopua sxenesa (111) u Beiopan- HbIME
BEILIECTBAMU B COOTBETCTBUU C COCTABIICHHBIMU YPaBHEHUSMU PEAKIIMH, COONII0/IAs Mpa- BUJIA TEXHUKU
oe3onacHocTH. [IpoBepbTe, MPABUILHO JIM YKa3aHbI B OTBETE HA 33/laHue 23MPU3HAKY TPOTEKAHUS PEaKIIUi.
[Tpu HEOOXOAMMOCTH TOTOTHUTE OTBET MU CKOPPEKTUPYHTE €ro.

Conepma}me 0TBETA U YKa3aHus 1o bann
OICHUBAHUIO bl

XMMUYECKUH IKCTIIEPUMEHT BBIIIONHEH B COOTBETCTBUHU C HHCTPYKLMEHK

3a/1aHuIo 24!

¢ 0TOOP BEWIECTB NMPOBE/IEH B COOTBETCTBUY C MyHKTaMH 3.1—3.5 HHCTpYKIWH;

¢ CMEIIMBAHNUE BEILECTB BBHINOJIHEHO B COOTBETCTBUH C MyHKTaMH 3.6—3.8 MHCTPYKLUK

XUMHYECKHI O9KCIICPUMCHT BBITIOJIHCH B COOTBETCTBUH C MMPABUJIAMU TCXHUKU 0e30macHOCTH 2
HpaBI/ma TEXHHKH 0€30IaCHOCTH HapyUICHBI IIpHA 0T60pe HJIM CMCIIMBAHWH BCIICCTB 1
HpaBHna TEXHUKH 0€30MaCHOCTH HApYILICHBI KaK IIPHA 0T6ope, TaK 1 IpU CMCIIMBAHNNA 0
BEHICCTB

Maxkcumanvuwiti 6an 2

Tpu napywenuu npasun mexnuxu 6€30nacHOCmU, KOMOpoe MoXdcem HaHecmu yuepo
300p08bI0 CAMO20 IK3AMEHYEeMO20 UL OpyUX YUACMHUKOB8 IK3AMEHA, IKCnepm 005~ 3aH
NpeKpamumy 6bINOIHEHUe IKCNEPUMEHMA 00YYAIOUUMCA

MaxkcuMaabHoe YucI0 6aJ1J10B 32 BhINoJHeHHe PadoThl = 40.



o€

TemaTuyeckoe mJIaHUPOBAHHUE

TemaTHYecKoe IVIAHNPOBaHHE MaTepHuasa B 8 kiacce

Ne Kou-Bo Hcnoab3oBanne
Tema Copep:xxanne IlesieBasg ycTaHOBKA ypoka Ilnanupyembie pe3y/ibTaThI
n/n 4acoB o0opyn0BaHus

1| Merompi nosnanus B | IIpakriyeckas padora Ne 1 3HAKOMCTBO C OCHOBHBIMU 1 YMeHue nonb30BaThCs Harpe- Jaruuk Temnepa-
xumuH.  Okcrepu- | «M3ydenue cTpoeHus mia- METOIaMU HayKH BaTeIbHBIMU IPHOOpaMU TYypbI (TepMonap-
MCHTaJIbHBIC OCHO- | MCHH) HBIHN ), CIUPTOBKA
BbI XUMHUH

2| Meronpl nosnanms B | Jlaboparopsiii omsir Ne 1 3HAKOMCTBO C OCHOBHBIMH 1 OmnpenensTs BO3MOKHOCTh JlaTumk Temmnepa-
xumun.  Dkcnepu- | «J10 Kakoi TeMIepaTypel METOJJaMH HayKU TIPOBE/ICHUS PEAKLMI 1 TIPO- Typsl (TepMomnap-
MEHTAJIbHBIE OCHO- MOKHO HarpeThb BEIIE- 11eCCOB, TPEOYIOIIUX Harpe- HbIi1), CIUPTOBKA
BBl XUMHH CTBO?» BaHUA

3 | Meromi nosnanms B | JlabopatopHsiii omsit Ne 2 JlaTb npeacTaBieHue o 1 Ymenue BeiOupath mpuOops! s | JlaTunk Temmepa-
xumun.  Dkeniepu- | «VI3MepeHne TeMnepatypbl | tousocT u3Meperuii - MIPOBEACHUS U3MEPEHNH, TYpBI IIATHHO- BbIA,
MEHTaJIbHBIE OCHO- | KHUIICHHA BOJBI C IOMOIIBIO | pOBBIX JATYMKOB U aHANO- TpeOyIOIMX TOYHOCTH MOKa- TEPMOMETD,
BbI XUMUH AaTIMKa TCMIEPATYPBI K TOBBIX IPHOOPOB 3aHHM. JJIEKTPUYECKas

TEPMOMETPA» IUIUTKA

4 | Merons! no3Hanms B | J1a00paTopHbiid ombir Ne 3 CdopmupoBaTh mpecTas- 1 3HaTh TMPOLECCHI, MPOTEKAI0- Jaruuk Temmnepa-
xumun.  Dkcriepu- | «ONpEICICHHE TEMIIEPATy-Pbl | JIEHHE O TeMIepaType IIM€ MPY IUIABIIEHUH BELIECTBH | TypbI (TepMomap-
MEHTaJIbHbIE OCHO- | IUIABJICHMA M KpUCTAI- TUTaBJIEHUS, 00PATUMOCTH X KPUCTAJUIA3AIUN HBIH)
BBI XUIMUHU JIM3alKUKY METajuIa TJIaBJICHUS U KPUCTAJIIIN3a-

1012071

5 | Mepeonauansupie | Jlaboparoprstii omsrr Ne 4 DKCIEpPUMEHTANEHOE 1 YMeTh OTIMYaTh BOJONPO- JlaTank ymeKTpo-
XVUMHYECKHE TOHS- «OrnpeieneHue BOAOMpPoO- OIpENeTIeHNe TUCTHILIN- BOJHYIO BOAY OT AUCTHILIMPO- IPOBOJTHOCTH,
Tus. YucTole Bele- BOJHOH U JUCTHIUIHPOBAH-HOU POBaHHOM 1 BOJONPOBO- BaHHOM, 3HATh, TIOYEMY IS udpoBoii Mu-
CTBa U CMECH BOABD? JTHOM BOJIBI IIPOBEJCHUS SKCIIEPUMEHTOB KPOCKOII

HCTIOMB3Y K0T IUCTUILTPOBAH-
HYIO BOJY

6 | Tlepponauambhble | JleMOHCTPALHOHHBII SKC- W3yyeHne XuMU4ECKuX 5IB- 1 YMeTb oTim4ath GpusndecKue Jlat4uk Temnepa-
XuMu4eckue mons- | mepuMmeHT Ne 1 «Boigene- JIEHUH TMPOLECCHI OT XMMHYECKHX pe- TypBbI IIATHHOBBIH
s, QUBMYECKUE M | HKE U TOTJIONIEHHE Tel- J1a — AKIUA
XUMHUYECKHE SBJIE- | TIPU3HAK XUMHUE-
HUSA CKOM peaKLm»




T€

Ne Koi-so Hcnoas3oBanue
Tema Copep:xanne IleaeBast ycTaHOBKa ypoka Ilnannpyemble pe3yJibTaThl
n/n 4acoB o0opyn0BaHus
7| TepBonauaibHbie JIeMOHCTPALIMOHHBIN IKC- N3y4enue sBineHui npu 1 3HaTh, 4TO P NPOTEKAHUH [Tpubop nns
XUMHUYECKHE TOHS- nepumMeHT Ne 2. «Paznoxe-Hue | pa3noxKeHUH CIOKHBIX Be- PEaKITHit MOJIEKYJTbI BEIIECTB OIIBITOB C 3JICK-
Tus. [Ipocteie n BOJZIbI IEKTPUYECKUM TOKOM» | ILECTB paspyLIaroTCs, a aTOMBI CO- TPUUECKUM TOKOM
CJIO’KHBIE Bellle- XpaHSIOTCS (JUIsl BELIECTB C
CTBa MOJIEKYIISSPHBIM CTPOCHHEM)
8 | IepBonauaibHbie JIeMOHCTPALIMOHHBIN 3KC- OKCIIEpUMEHTAIBHOE JI0Ka- 1 3Hath (opMyIHpOBKY 3aKkoHan | Bechl anekTpoH-
XMMHYECKHE TTOHS- nepuMeHT Ne 3. «3aKkoH co- | 3aTeNbCTBO JCHCTBUS 3aK0-HA yMETb IPUMEHSATh €0 Ha HBIC
TUA. 3aKOH COXpa- XpaHEHHs MacChl Be- IECTBY NPaKTUKE, IPU PELICHUH pac-
HEHUs MaccChl Be- YETHBIX 3a]a4
LIECTB
9 | Knacce! Heopranu- JIeMOHCTpAIIMOHHBIN IKC- | DKCIIEPUMEHTANIBHO OTIpe- 1 3HaTh 00BEMHYIO JIONIO CO- [Tpubop mns
YECKUX COEIMHE- nepumeHT Ne 4. «Omnpenie- | 1eIUTh COAEpIKAHUE KHC- CTaBHBIX 4acTell BO3ayxa OIIpe/IeNeHus Co-
Huii. CocTaB BO3- JIEHHE COCTaBa BO3yXa» JI0OpOJia B BO3/1yXe CTaBa BO3/yXa
ayxa
10 | Knaccs! neopranu- Ipaxrreckas pabora Ne 2 CuHTe3 comu U3 KUCIOTH 1 1 YMeTb ipoBouTh npocTel- mue | [udposoit Mu-
YECKHMX COC/THHE- «[Tomyuenne MeHOTO Ky- OKCHJla MeTaa CUHTE3bl HEOpraHuye- CKUX KPOCKOI
Huii. CBoiicTBa fopoca» BELIECTB C MCIOJIB30BA-HUEM
KHUCJIOT. UHCTPYKLIUH
11 | PactBOpHI JlabopatopHslit ombIT N 5 WcenenoBarh 3aBUCHMOCTB 1 VmeTh TpejicTaBIIeHHE O pas- Jlatuuk Temmepa-
«M3yyeHne 3aBUCHMOCTH pacTBOPUMOCTH OT TEMIIE- HOM 3aBHCUMOCTH PacTBOPH- TYypBbI INIATHHOBBIH
PacTBOPHMOCTH BEMIECTBAOT | paTyphl MOCTH BEIIECTB OT TeMIepa-
TEMIIEPATypbI» TYpBI
12 | PactBops! Jlabopatopsiit ombrr Ne 6 TToka3aTh 3aBHCHMOCT 1| Ymerts ucrioms3osats mndpo- | Ludposoii mu-
«Habmronenue 3a pocTom PacTBOPMMOCTH OT TEMIIE- BOW MUKPOCKOII [JTSl M3y4e- HUS KpPOCKOII
KPHUCTAJJIOBY paTypsl (OpMBI KPHCTAIIOB
13 | PactBopHI. JlabopatopHsrit ombIT No 7 CdopmupoBath MOHATHS 1 VmeTh npescTaBienye o pas- | JlaTdnuk Temiepa-

«IlepechlmeHHbIN pac-TBOP»

«pa30aBIeHHbIA PacTBOPY,
«HACBILIEHHBIN PacTBOPY,
«TIePECHILLICHHbII PAaCTBOPY

JIMYHOW HACBIIIEHHOCTH Pac-
TBOpa PaCTBOPSIEMBIM BELIE-
CTBOM

TypBbI IIATHHOBBIH




MpodonxeHue

Ne Koa-Bo Hcnosnb3oBanue
Tema Copep:xxanne IleaeBast ycTaHOBKa ypoka Ilnannpyemble pe3yJibTaThl
n/n 4acoB obopynoBanusi
14 | PacrBopsr Ipaxrraeckas pabora Ne 3 CdopmupoBaTh mpencras- 1 VYMeTb onpesensaTh KOHIEH- Jlaruuk onuye-cKoit
«Onpenenenne KOHIEH- JICHHC O KOHIICHTPALlMH Be- TpaLMIO PaCTBOPA, UCIIONB3YS IIJIOTHOCTH
Tparu BEIECTB KOJIOpHU- IIECTBA U KOJMUYECTBEHHOM HUHCTPYKLUIO
METPHYECKHIM T10 KaOpo- aHaII3e
BOYHOMY rpaduky»
15 | Kpucramormpa- JlaGoparopsit orerr Ne 8 CchopmrpoBarth MOHSTHE 1 3HaTh CNIOCOOHOCTh KpUCTAIl- JlaTuuk Temnepa-
TBI «Onpenenenne Temnepaty-ppl | «Kpucrasioruapar JIOTH/IPATOB Pa3pyIIAThCs IIPH TYpBI ITATHHOBBIH
Pa3IOKCHUA KpUCTAJI- HarpeBaHuu
JIOTU/IPATA»
16 | Kunacchi HEOpraHu- Ipaxrueckas pabora Ne 4 CdopmupoBath npesicTas- 1 Ymerts onpezensts pH pac- Harank pH
YECKUX COETNHE- «Onpenenenne pH pacTBo-poB | nerne o pH cpebl kak xa- TBOPOB
Huii. OcHOBaHUSA KHUCJIOT U ILENOYeH» PAKTEPUCTUKY KUCIOTHO-
CTH pPacTBoOpa
17 | Knaccer neopramu- JlabopatopHbtii ombIT Ne 9 ChopMHPOBATS TIPE/ICTAB- 1 TTpuMeHsTS yMeHus 1o orpe- | ATk pH
YECKUX COECIUHE- «Omnpezenenre pH paz- nenue o mkane pH nenenuo pH B mpakTHyecKon
Huii. OCHOBaHUSA JIMIHBIX CPEID» OEATEIIbHOCTH
18 | Knaceni HEOpraHy- Jlabopatopsii ombir Ne 10 OKCIIEpUMEHTANIBHO JIOKA- 3aTh 1 [Torumars cymuocTs mpouec-ca Haruuk pH, nosa-
YECKHUX COEIUHE- «PeaKxiyys HSHTpAI3a- WY, | XPMHUYECKHe CBOHCTBA HEUTPAIM3ALH U IPUME-HATH TOp 00bEMa KK -
HUA. XUMUYeCKue JleMOHCTPALMOHHBIN OCHOBAHUM IPOLIECC HENTpanu3a- LU Ha KOCTH, OropeTKa,
CBOMCTBA OCHOBA- okenepumeHT Ne 5 «OcHo- MPaKTUKE JIATYHK TEMITEpa-
HUI BaHus. TeroBoii a(pext TYpBI IUTATHHO- BEIH,
peakuuy ruIpOKCUaa Ha- TPUA JATYUK AB-JICHUS,
C YIJIEKHMCIIBIM Ta30M» MATHUT- Hast
Menlajika
19 | Cgoiicrea Heopra- Jlaboparopsiit orerr Ne 11 Hcnonb3oBath moimyyeH- 1 YMeTb onpeensTh KUCIoT- Harank pH

HUYECKUX COEIH-
HEHNI

«OHpCZ[CJICHI/IC KHUCJIOTHO-CTH
IIOYBBD)

HbIC 3HAHUS JUTS OTIpe/ie-
JICHUS] KMCIIOTHOCTH pac-
TBOPOB

HOCTB II0YB




Ne Kou-Bo Hcnoab3oBanne
Tema Copep:xanne IlesieBas ycTaHOBKA ypoka Ilnanupyembie pe3yJibTaThl
n/n 4acoB o0opyn0BaHus
20 | Xumudeckas CBsi3b | JIeMOHCTPALHOHHBIH OIBIT [Tokazarh 3aBUCUMOCTh 1 YMeTh onpenensTh THI KpH- JlaTunk remmepa-
Ne 6 «Temneparypa ruias- (u3nuYECKUX CBOUCTB Be- CTAJUIMYECKUX PEIIETOK 110 TYpbI IUIATHHO- BB,
JICHHUA BCIICCTB € pa3HbIMHU IIECTB OT THITA XUMHIECKON TEMIIEpaType IUIaBJICHUS TaTYUK TEM-
PEIIETOK TIapHbIi
TemaTuyeckoe miaHupoBaHue yuyebHoro Mmatepuaia B 9 Kiacce
Ne Tema Coaep:xkanmne LleneBasi ycranoBka ypoka | Koi-so | Ilnanupyembie pesyabrarei| Hemoansobamue
n/n 4acoB obopyaoBaHusi
1| Teopus anextpo- JleMOHCTpALMOHHBIH ONIBIT [Tokazats, uTO pacTBOpe- 1 3HATB, YTO PACTBOpE- JlaT4uk Temmepa-
JIUTHYECKOH JUCCO- Ne 1 «TerutoBoit ekt HHE BEILECTB UMEET PAL HHE — QH3UKO-XIMHYCCKHUiT TypbI TIATHHOBBIN
YA pacTBOPCHHUA BCIICCTB B TIPU3HAKOB XUMHYECKON npouecc
BOICH peakuuu
2 Teopus anexrpo- Ipaxruyeckas pabora Ne 1 BBenenue nonATnii «3nek- 1 YMeTb 3KCIIEPUMEHTANLHO Jlatuuk nexTpo-
JIUTHYECKOH UCCO- «OMEKTPOITHTEI H HEIIEK- TPOIIMT» U «HEDIEKTPO- JIUT» ONPENEIATD dIEKTPOJIUTEL U IIPOBOJHOCTU
00 EN0) 50 TPOJUTBI HEDJIEKTPOJIHTHI
3 Teopus anexTpo- Jlaboparoprsiit ormerr Ne 1 CdopmupoBath mpencTaB- 1 3HaTh, KaKO€ BIIMSHUE OKa- JlaTumk anekTpo-
JIUTHIECKOH JTHCCO- «BrmsiHEE pacTBOpUTENIHA JIEHHE O BIMSAHUM PACTBO- 3pIBaeT BOJA Ha JUCCOIMA- MIPOBOJJHOCTH
805 E000%051 AUCCONHALTNION PUTENA HAa TUCCOLMALIUIO LIMIO BEIIECTBA
DIICKTPOJIUTA
4 Teopust anextpo- JlaboparopHsiit orerr Ne 2 DKCepUMEHTAILHO BBECTH 1 YMeTh onpesensTh CUIbHbIE U JlaTank smekTpo-
matdeckoit mucco- | «CHIbHBIC U cliaOble SlIek- TOHSTHE «Ca0bIi HeK- cia0ble ANEKTPOIUTHI C MO- IIPOBOJHOCTU

quanuu. CuInbHEIE H

crabbIe AMEKTPO-
JIUTHI

TPOJIUTBD»

TPOJIUT»

MO0 IaTYUKA 3NEKTPOIPO-
BOJHOCTH




lMpodonkeHue

IIpooonocenue
Ne Tema Conepxanue IleaeBasi yctaHoBka ypoka | Koa-Bo | Ilnanmpyembie pesyabtarbi| HemoassoBanue
n/n 4acoB o0opyn0BaHus
5 Teopus 3nexTpo- Jlaboparopbtii orerr Ne 3 CdopmupoBaTh nmpescTas- 1 3HaTh 3aBUCHUMOCTb 3JEKTPO- JlaTunk smekTpo-
JUTHYECKOH JIUCCO- «3aBHCHMOCTb BIIEKTPO- JIEHUE O 3aBHCUMOCTH [IPOBOJHOCTH PACTBOPOB OT IIPOBOAHOCTH
LUaLuu IIPOBOAHOCTH PaCTBOPOB 3IIEKTPOIPOBOHOCTH Pac- KOHIICHTPALIMX MOHOB
CHJIBHBIX JJICKTPOJIMUTOB OT TBOPOB OT KOHIEHTPALMK
KOHLICHTPALIUA HOHOBY HOHOB
6 Teopwus anexTpo- Ipakrieckas pabora Ne 2 3aKpenuTh NpeICTaBICHHEO 1 VMeTh 3KCIEePUMEHTAIBHO JlaTunk smekTpo-
JUTHYECKOH IUCCO- «Onpefienenue KOHIIEH- 3aBUCUMOCTH 3JIEKTPO- OIIpEJEIATh KOHIIEHTPALUIO MIPOBOJHOCTH
Hyanuu TpalyK COJIM TI0 HJICKTPO- IPOBOJHOCTH PacTBOPOB OT COJIX B PACTBOPE C MOMOILBIO
HPOBOAHOCTH pacTBOpa» KOHLEHTPAIMX HOHOB JaT4HKA JEKTPOIPOBOIHO- CTH
7| Teopus anextpo- Jlabopatopsiit ombir Ne 4 HccnenoBath 0coOEHHOCTH 1 [IpumensTh 3HaHuUs 0 peak- | Jlaruuk snekrpo-
JIUTHYECKOH UCCO- «B3anMozeiCTBIE THAPOK- | IPOTEKAHMs PEAKIMH HEM- LU HEHTpaIM3aliy B UHBIX MPOBOJHOCTH,
[IUaIHAH. cuza 6apusi ¢ CEpHOH Kuc- Tpallu3anuu YCIOBHUSX no03atop 00bEMa
Peaxiinu nonsoro JIOTOM» KHIKOCTH, O10-
oOMeHa peTka
8 Teopus anexrpo- Jlaboparoprsiit omerr Ne 5 OKCIIEpUMEHTAIBHO T10Ka- 1 3HaTh, 4TO BCE pacTBOpUMBIE B | JlaTunk amekTpo-
JIUTHIECKOH JTHCCO- «O0pazoBanue coneii am- 3aTh 00pa30BaHNE HOHOB BOJIE COJIM SBJISIOTCS CWIb- | IMIPOBOAHOCTH
Uanu MOHHUSD IIpY peaKklnyi aMMHaKa ¢ HBIMH DJIEKTPOIUTAMU
KHCIIOTaMHU
9 | Xummaeckie peak- Jlabopatopsiit ombrr Ne 6 M3y4eHne OKMCITUTENBHO- 1 Nwmets mpencrasieHue o te- JlaTuuk Temnepa-
UM «/3y4eHne peakLMK B3al- | BocCTaHOBHTENBHBIX IPO- 10BOM 3 dexTe OKucu- TypbI IUIATHHOBBIN
OKHUCINTENBHO- MOJICHCTBHS CyNb(uUTa Ha- [ECCOB, MPOTEKAIOIIHX C TeJIbHO-BOCCTAHOBHUTEIIBHBIX
BOCTaHOBUTEIIb- Tpus € IEPOKCUIIOM BOJO- | BpIneNIeHUEM DHEPIUU peakuui

HBIC pCaKIIuu
(OBP)

pona»




S€

Ne Tema Conepxanue IleaeBasi yctaHoBka ypoka | Koia-Bo | Ilnanmpyembie pesyabtarhi| HemoabsoBanue
n/n 4acoB obopynoBanusi

10 | Xumnueckue peak- Jlaboparopbrii orerr Ne 7 Jlokazarp, 4TO B mporecce 1 NmeTs mpencTaBieHus o pas- Harank pH

uuu. OBP «M3menenne pH B xoze nporekanusi OBP Bo3amoxk- JIMYHBIX OPOAYKTAX OKUCIIH-
OKHUCIMTEIIbHO-BOCCTAHO- HO 00pa30BaHUE KHUCIIOTHI TENbHO-BOCCTAHOBUTEIBHBIX
BUTCIIBHBIX peaKHHﬁ» WU 1IEJI0YU peaK]_[Hf/'I

11 | Xummeckne peak- JlaboparopHsiit orerr Ne 8 KomyectBeHHO 0XapakTe- 1 3HaTh, YTO METAIIBI ABIAOT- ¢ | JlaTunk Hampshxe-

uuu. OBP «CpaBHHTEITbHAS XapaKTe- PU30BATh BOCCTAHOBUTEIb-HYIO BOCCTAHOBUTEISIMH C pa3- HOM | HUS
PHUCTHKA BOCCTAHOBHTEIIb- CIIOCOOHOCTH META- JIOB BOCCTaHOBHUTEJIBHOU cro-
HOH CIIOCOOHOCTH METaI- CcOOHOCTBIO
JIOB»

12 | Xummaeckne peak- | JlemoHcTpanyonHble onbl- Tl | M3yunTh 3aBHCHMOCTH CKO- 2 3HaTh 3aBUCUMOCTb cKOopocTd | ITpubop st mi-
uu. CkopocTb Xu- | Ne 2 «/3yueHue Biusd- HUS | POCTH pEaKkLUM OT pa3jiny- PEeaKIH OT Pa3IUYHBIX (ak- JIOCTPALIMHU 3aBU-
MUYECKOW Peakluy | Pa3IMYHBIX (PAKTOPOB HA | HBIX (PAKTOPOB TOPOB — TEMIIEPATYPbI, KOH- CHMOCTH CKOPO- CTH

CKOPOCTb PEAKIUN» LIEHTPALlMH PEArHpYIOIKX Be- XUMUYECKON
LIIECTB, KATAM3aTOPA, IPUPO-/Ibl | PEAKIUH OT YCIIO-
BEILECTB, IIJIONIAI1 BHI1
COIIPUKOCHOBEHHUS BEILIECTB

13 | Hemerammsi. Iaro- JleMOHCTpAIMOHHBIH OTIBIT OKCIIEpUMEHTAIBHOE U3Y- 1 3HaTh QU3MUECKHE U XUMUYe- Anmnapar s

T'CHBI Ne 3 «M3yuenue dpusnye- YeHHe (U3MYECKHUX U XU- CKHE CBOMCTBA I'alIOr€HOB. MPOBEACHHUS XU~
CKHX 1 XUMUYECKNX MHYECKUX CBOKCTB XJIOpa YMeTb 3aIuChIBATh YpaBHE- HUA | MHYECKUX MPO-
CBOFICTB XJIOpa» peaKIuii rajoreHoB ¢ Me- neccoB (AIIXP)
TaJUIaMM, HEMETAJIAMH, UX
Pa3INYHYH0 OKHCIUTENBHYIO
CIIOCOOHOCTh
14 | I'amorensr Ipaxrreckas pabora Ne 3 Omnpenenuts coaepikaHue 2 YMeTb IpUMEHATb HOHOCE- Jlatuuk xnopus-
«Onpezienenne CORCPKA-HISA | XTTOPM-MOHOB B UCCIEY- JIEKTUBHBIE JATYUKH HOHOB

XJIOPU/I-MOHOB B MUTHEBOM
BOJIEN

CMBIX PaCTBOpPAX




9€

MpodonxeHue

Ne Tema Copep:xanne IleneBasi ycranoBka ypoka | Koa-so | Ilnanupyembie pesyanrtarbi | HcnoansoBanue
n/n 4acoB obopynoBaHusi
15 CepoBomopof, JleMOHCTDAIIHOHHBIH OTIBIT: N3yuuts nabopaTopHble 1 3Hatb 1a00opaTopHble croco- Obl | Ammapar s
CYIb(MUIBI «lTonydenne cepoBOOPO-1a 1 | ¢crocoObl OMyUYEHHS Cepo- TIOJIYYEHHS CEPOBOOPO- 114, ETO | TPOBEACHUS XHU-
M3Y4YCHHE Cr0 CBOKCTBY. BOJIOPOJIA, €T0 CBOKCTBA U (U3HYECKIe ¥ XUMHU- YeCKIEe MUYECKUX PeaK- LK
JlabopaTOpHBIii OIIBIT: CBOMCTBA CYIb(PUIOB CBOMCTBA. YMeTh Ipo-BoauTh | (AIIXP), mpu-6op
«CuHTe3 cepoBo10poia. KaueCTBEHHBIE PEAKLU Ha JUIS TIOJTyde- HUs
KauectBeHHble peakuiu Ha CEpOBOJIOPO M COJIU ra30B WM annapar
CepOBOIOPO]T ¥ CYIb(H- bD» CEPOBOAOPOTHON KHUC- JIOTHI, Kurma
COCTaBIIATb COOTBET- CTBYIOLIHE
YPaBHEHUS XUMHU- YECKUX
peakuui
16 | Hemerammi Oxci- | /CMOHCTpALIMOHHEII ONIBIT W3yuuts cBolicTBA CEPHU- 1 3Hath QU3MYECKHe M XUMMYe- | Armapat A
bl cepsl. CepHu- Ne 4«H3yuenue cBOHCTB CTOro rasa CKHE CBOMCTBA CEPHUCTOIO r'a3a. | MPOBEACHUS XU-
CTas KUCJIOTa CEPHHCTOrO rasa 1 CCpHU- VMeTh 3aIiChIBaTh YPABHEHUS | MUYECKHX PeaK-Iuid
CTOM KUCIIOTBI» peaKIui raza ¢ BO0H, cO (AITIXP)
1IeJI09aMU
17 | Hemeramm. Av- JlaboparopHsiit orerr Ne 9 OKCTIEPUMEHTAIBHO J10Ka- 1 3HaTh, 4TO PaCTBOp AMMHAKAB JlaTuuk 3nexTpo-
MHaK «OCHOBHBIE CBOWCTBA am- 3aTh IIPUHA/IJICKHOCTD pac- BOJIE — CJTA0BIH ANEKTPO-IIHT. MIPOBOJHOCTH
MHaKay TBOpa aMMHaKa K CTa0bIM VYMeTh onpenensiTs 310
AIIEKTPOJIUTAM CBOMCTBO C OMOIIBIO IaTYN-Ka
3NIEKTPOIPOBOHOCTH
18 | Oxkcnn asora (IV) JleMOHCTpalOHHbIE OTbI- ThI: | V3y4uTh MPOMBINIEHHBIE 1 1 3HaTh MPOMBILLJICHHBIE U JIa- Tepmopesuctop-

«[Tomy4enne okcuia a3ota
(IV) 1 u3yuenue ero CBOHCTBY;
«OKwHcIIeHne OK-CHIa a30Ta
(1) mo oxcuma azora (IV)y;
«B3anumopeii- cTBHE OKCUIA
azota (1V) ¢ Bonoit u
KUCIOPOIOM, TIO-TTy4eHHe
A30THOM KHCJIO- ThI»

n1abopaTOpHBIE CIIOCOOBI
TONYYEHHS OKCHJIA a30-
Ta (IV), ero cBoiicTsa, mpu-
MEHEHHE B IPOM3BOJICTBE
a30THOU KHCIJIOTBI

OopaTopHsIe CIIOCOOBI MOITY-
yeHns okcuza azora (IV), ero
(u3nUeCKre N XUMUYECKHE
CBOWMCTBA. YMETh COCTABIIATh
COOTBETCTBYIONINE YPaBHEHHUSI
XUMHUYECKHUX PEAKLIUH.
YMeTb 00BACHSATH IPUMEHE-
Hue okcua azora (1V) B mpo-
M3BOJICTBE a30THOM KHCIIOTBI

HBIA JaTYHK TeM-
TEpaTypbl, JaTIMK
pH, naruuk snek-
TPOTIPOBOJHOCTH,
anmapar Juis mpo-
BEJICHHS XUMHIC-
CKUX PEAKIIHIA
(AITXP), maraur-
Has MeIIajka




IIpooonocenue

Ne Tema Conepxanue IleaeBasi yctanoBka ypoka | Koa-Bo | Ilnanmpyembie pesyabtarei| HemoabsoBanue
n/n 4acoB o0opyn0BaHus

19 | Asorsas xkucroran | IIpakrudeckas pabora Ne 4 OKCnepUMEHTAIbHO Olpe- 2 YMeTb HCTI0IIB30BaTh HOHOCE- JlaTunk HuTpaT-

eé conu «Onpenienenye HUTPAT-HOHOB B JEIUTH COflepKaHue HU- TpaT- JICKTUBHBIC JaTUNKH IJIS1 HOHOB
ITMTATCIBHOM PaCTBOPE» HOHOB B pacTBOpax OIIPEJEIICHUS HOHOB

20 Munepainbnbie Jlaboparoprsiit omerr Ne 10 DKCIIEpUMEHTAIBHO Pa3iiy- 1 YMeTb 9KCIIEpUMEHTAILHO JlaTunk smeKTpo-

ynoOpeHus «Onpezienenne aMmMuad- HO | yarp MOYCBHHY 1 MUHE- OIIpEACTIATh MOYECBUHY MIPOBOTHOCTH
CCJIMTPbI U MOUCBHUHBID» paJIbHBIC yﬂ06peHH;{

21 | Merammr. Kams- Jlaboparopsit orerr Ne 11 DKCMEpUMEHTAIBHO YCTa- 1 3HaTh CBOHCTBA COCIMHEHUH JlaT4uK 35eKTpo-
. CoeuHennst «B3anuMoJENCTBHE UBBECT- | HOBUTH obpa3oBanue KQJIBIAA U €0 3HAYCHHUE B IIPOBOJTHOCTH,
KaJIbLUA KOBOH BOJBI C YIIICKUCIIBIM | cpeHEl U KUCIIOW COU [PUPOJIE Y KU3HU YETOBEKA MarHuTHas me-

razom» rajka, mpudop
JUIA TIOJTyYEHUS
Ta30B WA aIla-par
Kurma
22 | Merammnl. XKene3o | JlabopatopHsiii ombiT Ne 12 1 JlaTuwk naBieHus

«OxucIieHue xeies3a Bo
BJIAYKHOM BO3YXE»

Hccnenosats mpouecc
METPOXUMUIECKON KOPPO-
3UM JKEJIe3a B BO3yXe

3HaTh, 4TO TpoLecc KOppo- 31K
METAJUIOB  TPOTEKaeT B
HPHUCYTCTBUU BOJBI M KHCIIO-
poxa. 3HaTh (haKTOpkI, yCKO-
pAIOLIKE NPOLECC KOPPO3UH







