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BBenenune

B o0yuenun xumun 00JIbII0OE 3HAYCHHE UMEET IKCTIEPUMEHT. AHATMZUPYS Pe3yIbTaThl MPOBEIEHHBIX
OMBITOB, Yyaruecs YOexkHatTCa B TOM, UTO Te WM MHbIE TEOPETHYECKHE MPEACTABICHHS COOTBETCTBYIOT
WIM TPOTUBOPEYAT PEANBHOCTH . TONBKO OCYLIECTBISAS XUMHYECKUMA 3KCIEPUMEHT MOXKHO IPOBEPUTDH
JIOCTOBEPHOCTh TIPOTHO30B, C/ENAHHBIX HA OCHOBAHMH TEOpUH B mporecce sKcrnepuMeHTanbHOH paboThl
y4aluecs MpHOOPETAIOT OMBIT MO3HAHKS PEANbHOCTH, SBISIOMIUHACS BAKHBIM ATAroM (GOpMUPOBAHUS Y
HUX YOeXIeHHil, KOTOpbIe, B CBOIO 04epellb, COCTABIAIOT OCHOBY HAYYHOrO MHUPOBO33peHHs . Peanmzauus
YKa3aHHBIX TeNel BO3MOXKHA MPH OCHAIIEHHH MIKOJHHOTO KaOWHETa XUMUH COBPEMEHHBIMU MPUOOPAMH 1
obopynoBanueM . B pamkax HaupoHanbHOro mpoekta «OOpa3zoBaHie» 3TO CTal0 BO3MOKHBIM Omaronaps
CO37aHHI0 B 001e00pa30BaTeNbHbIX OpraHU3alKAX, PACTIONOKEHHBIX B CEIbCKOH MECTHOCTHH MAlbIX
ropojiaX, IEHTPOB 0Opa3oBaHMS €CTECTBEHHO-HAYYHOW M TEXHONOTHYECKOW HampaBieHHocTed «Toukn
poctay . BHeapenue 3Toro 060pya0BaHUs MO3BOJUT KaYECTBEHHO M3MEHHTB IPoLiecc 00yYeHUs XUMUH .
KonuyecTBeHHbIE IKCIIEPUMEHTHI TIO3BOJIAT TOTYYaTh JOCTOBEPHYIO HH(MOPMAIMIO O TIPOTEKAHUH TEX I
VHBIX XUMMYECKHX MpOLECCax, O CBOMCTBaX BEMIECTB . Ha OCHOBE MONy4eHHBIX 3KCIEPUMEHTAIBHBIX
JaHHBIX 00y4aeMble CMOTYT CaMOCTOSTENBHO JENaTh BBIBOABL, 000OWIATH PE3yNBTAThI, BBISBIATH
3aKOHOMEPHOCTH, YTO OJHO3Ha4YHO OyAeT crmocoOCTBOBATh MOBBIMIEHHIO MOTHUBALMK  00yYEHHS
IIKOJIbHUKOB.

Hean u 3aga4un

+ Peanmsamust OCHOBHBIX —00IIE00pa30BATENBHBIX MPOrPaMM MO  y4eOHBIM MpeaMeTam
eCTECTBEHHO-HAyYHO! HAMpaBIEHHOCTH, B TOM YHCIE B PaMKax BHEYPOUYHOH AEATEIBHOCTH
00yJaroIuXCs;

+ pa3paboTKa M peatu3amys PasHOYPOBHEBBIX JOMONHATENBHBIX 00E00pa30BATENBHBIX TIPOTPAMM
€CTECTBEHHO-HAYYHOH HAaIPaBIECHHOCTH, & TAK)KE MHBIX MPOTPAMM, B TOM YHCIIE B KAHUKYJIAPHBINA
HEePUOL;

* BOBJICUECHHE YUALIUXCS U TEJAarOTHYECKUX paOOTHUKOB B MPOSKTHYIO AEATEIbHOCT;

+ OpraHm3alys BHEYYeOHOW NEATENbHOCTH B KAHMKYIAPHBIA Mepuoj, pa3paloTka M pean3anus
COOTBETCTBYIOLIMX 00pa30BATENbHBIX IPOrpaMM, B TOM 4YHCIE IS Jarepedl, OpraHu30BaHHBIX
00pa30BaTeNbHBIMI OPraHM3aALMAMU B KAHUKYJISAPHbII EPUOL;

* TIOBBIIIEHHE NMPOPECCHOHATBHOTO MACTEPCTBA NEAATOTMYECKUX PAOOTHUKOB LIEHTPA, PeaTH3YIOIINX
OCHOBHBIE U JIOTIONHUTENbHBIE 00111€00pa30BaTEIbHbIE IPOrPAMMBbI;

Cozpmanme uentpa «Touka poctay mpeamonaraeT pasBUTHE OOPa3oBaTENBHON HH(MPACTPYKTYPHI
00meo0pa3zoBaTenbHOIM OpraHu3aliy, B TOM YACIIE OCHANIIEHHE 0011e00pa30BaTebHON OpraHU3aIuu:

+ o0opy/oBaHMEeM, CpeACTBAMH OOYYEHHS M BOCIUTAHHS [l M3Y4YeHHs (B TOM 4HCIE OJKC-
MEPUMEHTATBHOT0)  MPEIMETOB, KypCOB, AMCIMIUIMH  (MOAyNeH)  eCTeCTBEHHO-HAYYHOH
HANpPaBICHHOCTH TPU PEeaTH3allid OCHOBHBIX  00ME00pa3OBaTeNbHBIX TpOrpaMM M Ji0-
TIOJTHUTENBHBIX 0011e00pa30BaTeNbHBIX NPOTrPaMM, B TOM YHCJE U PACIIMPEHHs CO- JepKaHusi
y4eOHbIX TpeaMeToB «Dusmkay, « XuMusy, «broaorusy;

000pyIOBaHHEM, CpEICTBAMU 00yUEHHS ¥ BOCIUTAHKS JUTS peanu3aliy IporpaMM Jio-
TOMHUTEBHOTO 00Pa30BaHMS €CTECTBEHHO-HAYYHON HAMPABICHHOCTH;

* KOMIIBIOTEPHBIM U HHBIM 000pY/IOBAHUEM .

CoBpeMeHHbIE IKCTIEPUMEHTATBHBIE MCCIENOBAHUS 110 XAMHUHM YK€ TPYIHO MPEACTaBUTH 0e3
HCIIOJb30BaHUA HE TOJBKO aHAJIOI'OBBIX, HO U L[I/I(prBBIX U3MCPUTCIIBHBIX HpI/I60p0B . B
®enepansoM ['ocynapcrernoM ObpasoparensHoM Cranmapre (OI'OC) mpomicano, 4T0 OJHUM
13 YHUBEPCAbHBIX YUeOHBIX JCHCTBUIA, IPHOOPETAEMbIX YHAIIMMHUCS, JODKHO CTaTh YMEHHE
IPOBEJICHHS  OTBITOB, MPOCTBIX JKCIEPUMEHTANBHBIX HCCIEI0BAHMH, TPSMBIX M KOCBEHHBIX
M3MEPEHNII ¢ MCTIONB30BAHNEM aHANOTOBBIX 1 IU(DPOBBIX U3MEPHTENBHBIX TIPHOOPOBY.



Y4eOHbI JKCTIEPUMEHT MO XMMHH, MPOBOAMMBI HA TPAIUIMOHHOM 00OpyIOBaHUH, 0€3
NpUMeHEeHNs U(POBLIX JTaOOPaTOPUii, He MOXKET TI03BOJUTH B MOTHON Mepe PelInTh BCe 3a/1aul B
COBPEMEHHOII LIKOJIE. JTO CBA3AHO C PAIOM IPUUHH:

* TpaJMLMOHHOE IKOJIbHOE 000PY/0BAaHUE U3-3a OTPAHMYEHHS TEXHUYECKUX BO3MOXKHOCTEN HE
TI03BOJIIET IPOBOAUTE MHOTHE KOJIUYECTBEHHBIE HCCIIEN0BAHNUS;

* JUIMTCIIBHOCTDL MPOBCACHUA XUMUYCCKUX I/ICCJIC‘,HOBaHI/Iﬁ HC BCCraa COrimacyercsa €
JUIATCIIBHOCTBIO y‘Ie6HBIX 3aHﬂTHﬁ;

* BO3MOXHOCTH HpOBCI[CHI/IH MHOTI'UX HCCHCHOB&HI’Iﬁ (0) paHH‘II/IBaeTC}I TpC6OBaHI/IHMI/I TEXHUKHN
0€30MacHOCTH U JIp .

Hudposas mabopaTopusi MONHOCTEI MEHSET METOAMKY W COJEPIKaHHE HKCIEPUMEHTAIbHON
JIEATENBHOCTH M pEIIaeT BhILIeNepeuncieHHsle npobnembl. [IMpokuii CHEKTp HATYMKOB MO3BOIAET
YYAIIUMCS 3HAKOMHUTBCS ¢ TTApaMeTPaMH XHMHYECKOTO SKCTIEPUMEHTA HE TOJNBKO Ha KaYeCTBEHHOM, HO M
Ha KONM4ecTBeHHOM ypoBHe . L{udposas nabopatopus mo3BosiseT BECTH JUTEIbHBINA IKCTIEPUMEHT JIaXke B
OTCYTCTBHE IKCIIEPMMEHTATOPA, & YaCTOTA UX H3MEPEHNI HETO/IBIIACTHA YETIOBEYECKOMY BOCTIPHATHIO .

B mpomecce (opMHpOBaHHA OKCEPUMEHTANIbHBIX YMEHHMIl y4eHHK o0O0ydaercs MpeAcCTaBiATh
MHPOPMAIHIO 00 KCCIEI0BAHNH B YETHIPEX BUIIAX:

* B Bep6aan0M: OMUCBIBATH OKCIICPUMEHT, CO31aBaTh CJIOBCCHYIO MOJECIb OKCICPUMCHTA,
(bHKCHpOBaTB BHUMAaHHUC Ha U3MCPACMBIX BCIIMUNHAX, TCPMUHOJIOT AU,

* B TaOJMYHOM: 3QIMOJNHATh TAONHIIBI JAHHBIX, TEKAIUX B OCHOBE MOCTPOEHHS TPAUKOB (IIPH ITOM Y
yanlHXCH BO3HHKACT HepBI/I‘IHOe HpeZ[CTaBJICHI/Ie 0 Macuna6ax BCHI/I‘II/IH);

B TpadHyecKoM: CTPOHUTH rPahUKH MO TAOIUIHBIM JAHHBIM, YTO JAET BO3MOXKHOCT MEPEXoa K
BBIIBUKCHUIO TUIIOTE3 O xapaKTepe 3aBUCUMOCTH Me>1<]1y BCIMYMHAMU (HpI/I 3TOM y‘II/ITCHL IIOKA3bIBACT
TNPEMMYIIECTBO B BU3YAIH3AIMH 3aBUCHMOCTEH MEXK/Ty BEJIM- YHHAMH, HATJISIHOCTh X MHOTOMEPHOCTB); B BHJIE
MATEMATUYCCKUX ypaBHeHHﬁ: JaBaTbh MAaTEMATHYCCKOC OIIMCAaHUE B3aMMOCBA3U BCIMYHH, MATEMAaTUUYCCKOC
00001enue.

[lepexon OT KaXI0TO dTana MpeCTaBIeHNs HHHOPMAINH 3aHUMAET JT0BOIBHO OOIBIIONH MPOMEKYTOK
BpeMeHn. B 7—8 kiaccax 3TOT mporecc HeoOXOAuM, HO B CTapIIMX KJIaccax MOXHO ObUIO OB 3TO
BpeMs [IOTPATUTh Ha pelieHne Oonee BaKHBIX 3a1a4. B aToM mmaHe 1udpoBbie 1a00paTOpun CyIEeCTBEHHO
DKOHOMAT BpeMs. JTO BpeMs MoxHO motpatuth cormacko ®I'OC Ha  dopmupoBanue
HCCIIEIOBATENIbCKUX YMEHHH YUAIUXCsl, KOTOPBIE BRIPAKAIOTCS B CIETYIOIINX ACHCTBUSIX:

* OmpezIeneHue mpooIemsl;

* TIOCTAHOBKA MCCIEI0BATEIbCKOM 3a/1auH;

+  IUIAHUPOBAHUE PELICHHS 3a[auu;

* TIOCTPOEHHE MOJIENIEN;

*  BBIIABIXKEHHE TUIIOTE3;

* DKCIIEPUMEHTATbHAS TPOBEPKA TUIIOTES;

* QHANU3 JIAHHBIX YKCTIEPUMEHTOB WM HAOMIOICHHUIA;
+ (hopMyIHpPOBAHUE BHIBOIOB.

[ocnennue roapl y yyamuxcs HabmrofaeTcs HU3KAs MOTUBALMS M3YyYEHHS €CTECTBEHHO-HA- YYHBIX
JVMCUUIUTMH U KaK CJIeJCTBHE MajieHue KauecTBa 00pa3oBaHHusL.

[locTaBnsieMble B IIKOJBI COBPEMEHHBIE CpeAcTBAa 00ydeHHs, B pamkax mpoekra «Touka poctan
COZIEpKaT KaK yKe XOpOIIO M3BECTHOE 00OpYyAOBAaHME, TaK M NPUHLMIHATLHO HOBOE. JTO LU(pOBbHIE
nabopaTopyy U JIATYMKOBBIE CUCTEMBL. B OCHOBY 00pa3oBaTeNbHON MPOrpaMMbI 3a- JOKEHO MPUMEHEHHE
uugposbix  nabopatopuil. TemaThka MOPEMTOKEHHBIX OKCIEPUMEHTOB, KONMYECTBEHHBIX —OIBITOB
COOTBETCTBYET CTPYKType MNpUMEpHOH 00pa3oBaTENbHOH MPOTPaMMBI 10 XHMHH, COJEPKAHHIO
®enepanpHOro rocynapcrtBeHHoro odpazosarensHoro crangapra (OI'OC) cpennero (mosHOTO0) 001IETO
o0pa3oBaHus.

PaccMoTpennbie B MOCOOMHM OMBITHI TIPOLLTM IIHPOKYH ampoOauuio. MHOroneTHsIs mpakTHKa
WCTIONB30BAHMS XUMIUeCKUX TpubopoB, LIJI B mkome mokasana, 4TO COBPEMEHHBIE TEXHH- YECKHE



cpezctBa 00y4YeHHS HOBOTO MOKOJEHHS MO3BONAIOT AOOUTHCS BBHICOKOTO YPOBHS YCBO- €HUS Y4eOHOTo
MaTepHalna, yCTOHYMBOTO POCTa MO3HABATENEHOTO MHTEPECa MKOMbHUKOB, T.€. PEOIONETh Te MPOOIEMBI, O
KOTOPBIX TaK MHOTO TOBOPAT, KOrJa pe€dyb 3aXOAUT O COBPEMCH- HOM MIKOJBHOM XUMHUYCCKOM
00pa3oBaHuy.

JlaHHOE MeTOIIUEeCKOe TOCOOHE aIPECOBAHO YIUTENSIM XUMUHU, KOTOPBIE PEATH3YIOT 00pa3oBaTeIbHbIE

TIPOrpaMMBI C UCTIOB30BaHKHEM 000pyaoBanus «Touka pocTay.
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OcHOBHBIE MOHATHS H TEPMUHBbI

B MCTOOMYECKOM nocoouu UCMOJIB3YIOTCA CICAYIOMINC MOHATHUSA U TCPMHUHBL:

Touka pocma — 5310 denepanbHas CeTh IEHTPOB 00pa3oBaHMs IM(PPOBOTO, €CTE- CTBEHHO-
HAyYyHOTO, TEXHMYECKOT0 K TyMAaHHTAapHOTO TNpOoQWisi, OpPraHW30BaHHAS B paM- Kax IpPOEKTa
«CoBpeMeHHas IIKOJay.

Hugposaa (komnvromepnas) nadopamopus (LJJI), mporpaMMHO-anmapaTHbIi KOM- IUIEKC,
JATYMKOBAS CHCTEMA — KOMILIEKT y4eOHOro 000pyHOBaHMS, BKIIOYAIOMIMHA W3- MEPHTENbHBIA OJIOK,
MHTEP(EHC KOTOPOTO TMO3BOJISIET 00ECTICYMBATh CBSA3b C MEPCO- HATBHBIM KOMIIBIOTEPOM, M Habop
JATYUKOB, PETUCTPUPYIOLINX 3HAUEHUS PA3THUHBIX (PU3NUECKUX BETUUHMH.

AIIXP — anmapar s IPOBEACHUS XMMUYIECKUX PEaKIil ¢ TOKCHYHBIMK Ta3aMU U Tla-pPaMu, 3aMKHYThIX

Ha MOIJI0TUTEIb.

Bana xoméunuposannaa mpeqHa3HAueHA IS HArpeBa CTEKISHHBIX U (HapdOpOBBIX COCYHOB C
peareHTaMm JI0 ONPEAEIEHHOM TEMIEpPaTyphl B 3aBHCHMOCTH OT TEIUIOHOCH- Tens. B kauecTBe
TETUIOHOCUTENS BBICTYTAeT Boja (BoisHas OaHs), PeYHOHM Mecok (Ime- covHas OaHs), CIeNUabHbIE
KUIKOCTH ( HArpuMep, MaciisHas Oaus).

IHpubop ona nonyuenusa 2azoe (npuéop Kuprowikuna) — npocTeiinmii mpruOOp ASATIOTyIeHHS
He60JIBH.IOI‘O KOJINYECTBA I'a30B. BBIHyCKaeTCSI B ICMOHCTPALIMOHHOM M Y4C- HUYCCKOM BapHUaHTax.

Cocyo Jlanoonvma (mpoOupKa IBYXKOJEHHAs) — TIPEACTAaBISAET COOOW JBE CHAsSHHBIE MOJ
OTIpe/IEIEHHBIM YTIIOM MPOOMPKH ¢ OJXHUM TOpioM. [IpiMeHseTcs Ui IeMOHCTPAITHI 3aKOHa COXPAHEHHS
MACChI BEIICCTB B XUMUYCCKUX PCAKIINAX.

Mewanka maznumnan — yCTpOUCTBO /IS IEPEMEIIMBAHUS KUAKOCTEH, C TOMOIIBIOBPAIIAOLIETOCS

B MarHuTHOM I10JI€ SAIKOPA.

KpaTlcoe OIMUCAHUE MOAX0J0B K CTPYKTYPUPOBAHUI0 MAaTEPUAJIOB

B obpazoBatensroit mporpamme (OIT) mpencTapieHs! cieaytomye pasaesns:

Metozp! U3yueHus BEIIECTB U XMMHYECKHX ABJIEHHI. DKCIEPUMEHTAIbHbIE OCHOBBI XH-MHH.
[lepBoHayabHBIE XUMUYECKHE TTOHATHSL.

PacTtBopbI.

OCHOBHBIE KJIacChl HEOPTAHMYECKUX COEUHEHHIL.

Teopus 2neKTPOTUTHYECKON AUCCOLMALIHN.

XUMHYECKUe peakiui.

No vk~ W~

XuMUYecKue 3MeMeHThI (CBOMCTBA METAJIOB, HEMETAIIOB M MX COEAMHEHHUIA).

B

OCHOBY BBIJICJICHUA TaKUX pasiaciioB 3a10KCH XAMAYECKHI OKCIIEPUMEHT, TpaaulIUOHHAS CHCTEMa

u3yueHus Xumu. OCHOBHO# (hopMoii yueOHO IeATeNbHOCTH SABIAETCS XUMUYECKHIT SKCTIEPUMEHT, POBOIUMBIN
B BUJIE J1a00PATOPHBIX, IPAKTHYECKUX paboT U AeMOHCTpalyil. JleMOHCTPAlMOHHBIN SKCTIEPUMEHT IIPOBOAUTCS B
TOM CIy4yae, €CIi OH OMAaceH i BHINONHE- HUS YYAIIMMHCS WM MMEIOLIMiicS Npubop TNpeacTaBleH B
¢IMHCTBEHHOM DK3€MILIAPE.



Jlns u3ydenns npeamera « XUMES» Ha Tare OCHOBHOTO 001ero oopasoBanus otBoautcs 140 yacos:

8 kmacc —70 yacos; 9

kiacc —70 4acos.

JlanHast oOpazoBarenbHas TporpamMma 00eCTeYMBAeT YCBOEHHE YYAIIMMHUCS BaKHEHUIINX XUMHUECKHX
3aKOHOB, TEOPUIl M MOHATHIL; (POPMUPYET MPEACTAaBICHHE O PONM XHMHHM B OKpY- JKAIOIIEM MHPE M JKH3HU
yenoBeka. [Ipi 9TOM OCHOBHOE BHMMAHHE YJAENAETCS CYIIHOCTH XHMH- YECKHX PEAKIUi M METOiaM HX
OCYILIECTBIICHHUS.

OnmHuM ¥3 OCHOBHBIX MPHHIMIOB TOCTPOEHHS TMPOTPAMMBI SBISETCS NPHUHLMI JOCTYIHO- CTH.
OKCNepUMEHTAIbHbIE JIAHHbIE, TMONYYCHHbIC YYAIIMMKCSH TIPU BBIIOJHEHHH KOIMYECTBEH- HBIX OIBITOB,
TO03BOJIAIOT YUAIIMMCS CAMOCTOATENBHO AENaTh BHIBOJIBI, BBIABIATH 3aKOHOMEP- HOCTH. [10/1X0/1b1, 3a710;)KEHHBIE B
COJIepKaHUe TPOrpaMMbl Kypca, CO3Jal0T HeoOXOIMMbIE YC- JIOBHS U CHCTEMHOTO YCBOEHHS YYaIlMMHCS
OCHOB HaykH, i o0ecreueHHs pa3BHBAIOMIETO H BOCHHMTHIBAIOMIETO BO3ACHCTBUS O0yYeHHs HA JTHYHOCTH
yyamerocs. dopmupyemble 3HaHUS JTODKHBI CTaTh OCHOBOM CHCTEMbl YOEKNECHHMH WIKONbHHMKA, LEHTPAIbHBIM
ATPOM €r0 HAyYHOTO MHPOBO33PEHHSI.

Onucanue MaTepuaIbHO-TeXHHYECKOH 0a3bl LEHTpa
«Touka pocra», HCIOIB3YEMOro ISl peaIu3aluuno0pa3oBaTeIbHbIX IPOrPAMM B PAMKAX
npenogaBaHus XMuMHHU

MarepuansHo-TexHuueckas 0aza nentpa «Toduka poctay BKIO4aeT B ce0s COBPEMEHHBIE M KIaCCHYECKHE
npubopsl. [locenHie Mpom MHOTONETHIOK anpoOaIliio B IKOJE ¥ TIOTYYHIA MPU3HAHUE Y YUUTEIeH XHUMHHL.
K num otHocaTcs: mpubop 1A JEMOHCTpALMM 3aBUCUMOCTH CKOPOCTH PEakiHd OT PaslMyHbBIX (DaKTOpOB,
ammapar Uil TIPOBEICHHS XUMHUUYECKUX PEaKIui, IpHOOp 17 OMBITOB C JNEKTPHUECKHM TOKOM, MPHOOp Ui
M3Y4eHHs COCTaBa BO3AyXa M MHO- THE JpyrHe. YUWTbIBas MPAKTHYECKHH OMBIT MPUMEHEHHS JaHHOTO
000pyIOBaHHs HA YPOKAX XMMHH, MBI TaIM JIMIIb KPATKOE Omucanue mpruoopoB. OCHOBHOW aKIEHT CleaeM Ha

onuca- HUM MU(POBBIX JTAOOPATOPHIA ¥ HX BO3ZMOKHOCTSIX.




Hugposaa (komnviomepnas) nadopamopusa (LIJI), nporpaMMHO-aNmapaTHbIdA KOM- IUIEKC,
JaTYMKOBAs CUCTEMA — KOMILIEKT y4eOHOTro 00O0py/HO0BaHMUSA, BKIIOYAIOMKI M3- MEPUTENbHBINA OJIOK,
uHTEpdeiic KOTOPOro Mo3BOJAET 00eCIeurBaTh CBA3b C MEPCO- HATBHBIM KOMIBIOTEPOM, H Habop

1
JATYMKOB  , PETHCTPUPYIOMIMX 3HAUECHUS PA3TUUHBIX (PU3MUECKUX BEIUYHH.

Jlamyux memnepamypsl ni1amuno6vlii — POCTON W HAIEKHBIN MaTYMK, TPEIHA- 3HAYCH JUIs
M3MEpEHHUs TEMIIEPATyphl B BOAHBIX PacTBOPax M B Ta30BbIX cpefax. Mmeer
pasnuyHblil auanazon m3mepennid ot —40 mo +180 °C. Tex- Huueckue
XapaKTePUCTHUKY JaTYMKA YKa3aHbl B HHCTPYKLUH I10 DKCIUIyaTaluu.

Hdamuux memnepamypvr mepmonapuulii TpeAHA3HAYEH [JIA
mmepenns temmneparyp 10 900 °C. Mcrnonb3yercs TpH BBIIOJHEHUN
paloT, CBS3aHHBIX C U3MEPEHUEM TEMIEPATyp IUIAMEHHM, IUIABICHUS U
Pa3NoXKEHHs BEIIECTB.

Jlamuuk onmuueckoii naomnocmu  (KOJIOpUMETpP) —
NpeIHa3HAYeH [T U3MEPEHHS ONTUYECKOH MIOTHOCTH OKPAIICHHBIX
pactBopoB (puc. I). Vicnonb3yetcs npu u3yde- HUM TeM «PacTBopbI»,
«CKOpOCTh XMMHUYECKHX PEaKIHil»y, ONpeNeNeHHN KOHIEHTPAIUH
OKpAIIIEHHBIX HOHOB WIU CO-

Puc. 1. Jlatunk ontiue- — CAMHCHUH.

CKOH MIOTHOCTH: | — B gommexr BXOJAT ZATYHKM ¢ pasIMuHOil AMHHOH BomH mo- 'HE30 A

KIOBETL; 2 — TyNPOBOTHUKOBBIX HCTOYHHKOB CBETa: 465 1 525 1M, OFp- < 0re ! & UM HCCICAYEMOTO gy
KIOBETBI COCTaBJIseT 4 MI, JUIMHA ONTHYECKOTO MyTH —

BCIICCTBA 10 Mm

[TompoOHBIe XapaKTepPUCTHKY JATIMKOB, METOAMKI HACTPOHKH M MpaBHIa PabOTEl MOKHO HaiTH
B kHure «/cronp3oBanue HHQPOBLIX JTabopaTopuil mpyu 00ydeHHH XUMUY B cpefHeit mkone». (M.: bu-

HoM. JlaGoparopus 3Hauwuii, 2014. — 229 c.)

Jamyux pH mipenHazHavyeH I U3MepeHus BopopoaHoro mokasatens (pH). B Hactos- mee Bpems B
KOy MOCTYNaloT KOMOMHUPOBAHHbIC NATUMKU, COBMEIIAIOIINE B ceOe CTEKIAHHBIH JMEKTPoJ C
NEKTPOJIOM CpPaBHEHHS, YTO JenaeT paboTy MO M3MEpeHHI0 BOJOPOAHOTO TMoOKazatens Oosee
xkompopTHOit. Jlnamazon m3mepenuit pH ot 0—I14. cnons3yercs amst mM3MepeHHs BOJIOPOIHOTO
T0Ka3aTes BOAHBIX PACTBOPOB B PA3NHY- HBIX HCCIEIOBAHUAX 00BEKTOB OKPYKAIOIIEH CPe/Ibl.

Jlamuuk ynexmponposoonocmu NpeIHA3HAYEH IS U3MEPEHHS YIENbHON SNIEKTPO- POBOJHOCTH
KUJKOCTEH, B TOM YHCIe M BOJAHBIX PAcTBOPOB BewlecTB. [lpuMeHseTcs Npu U3Y4eHWH TEOPHH
3NEKTPONUTIHYECKOH TUCCOLMALIIH, XapaKTEPUCTHK BOHBIX PACTBOPOB.



Jlamuuk xn0puod-uonos UCNonb3yeTcs s KOIMYECTBEHHOTO ONpeeNeHUs COAep- KaHUA HOHOB
XJI0pa B BOJHBIX PACTBOPAx, MOYBE, MPOAYKTAX MUTaHMA. K JaTUnKy MOJ- KITFOYAETCS HOHOCETIEKTHBHBIN
anektpon (MCO) (pabounii 31eKTpos1), MOTEHIHAT KOTO- POTO 3aBHCUT OT KOHIICHTPAIUH OTIPEIEIEMOT0

MOHa, B TAHHOM CJy4ae OT KoHIeHTpa-1wu annonoB Cl . Tlorenmman UCD ompe/ensior OTHOCHTETBHO
3NIEKTPO/a CPAaBHEHHUS, KaK IIPABUIIO, XJIOpCEpeOpsIHOTO.

Ha pucynke 2 mokazana oOmas cxema ucmoib3oBanus MCD 11 KOMMUECTBEHHOTO OMpe-

2 - NO- NaT a2t ,
JeneHus KoHIeHTpayu (akTuBHOCTH ) paznuuabsiXx noHOB: Cl , NO , NH ', Ca™ . OcHoBHOI
3 4
KommoHeHT Joboro MCD — wmemOpana, KoTOpas pasfenseT BHYTPEHHHMH pacTBOP C TOCTOSH- HOM

KOHLIEHTpallMell  ONpeNeNsieMoro HOHAa W HUCCIEIyeMbI pacTBOp, a TaKKe CIYKHT Cpel- CTBOM
3NEKTPOTUTHYECKOTO KOHTaKTa Mexay HuMH. MemOpaHa o0nagaeT HOHOOOMEHHBIMH CBOMCTBaMH, MPHYEM
MPOHHUIIAEMOCTH €€ K MOHAM Pa3HOTO THIIA PA3TNYHA.

Puc. 2. YcranoBka i onpefene- HUS
KOHIICHTpAIUH (aKTUBHOCTH ) XJIOPH/I-
MOHOB B pacTBope. A: 1 —kopryc

narunka juis onpenenerus Cl -
HOHOB; 2 — pa3bém Micro USBa
TOJKITIOYEHHS. K KOMIBIOTEPY; 3 —
pa3bém BNC ans nozximoye- Hus
pabodero anmekTpona; 4 — pazseM i
TIOJKITIOYEHHS EK- TPOJA CPABHEHHUS.
b: 1 —uoHOCe- TeKTUBHBIN HIEKTPO
(pabouwit anmeKTpox); 2 — MEKTPOA
CpaBHe- HHUA (XyopcepeOpsHbIi
3NEKTPOM);3 — MArHUTHAs MEIIANKa;
4 — SKOpb MArHUTHOW MEMIAJIKH

3ampemaercs TporaTh MeMOpaHy 3MEKTPoja MalblaMi U MPUBOAUTH €€ B CONPUKOCHOBE- HHUE C TBEPIBIMU
nosepxHocTsmu. [Ipu xpanennn UCD dyBcTBUTENbHAS YacTh AaT4Ka (MeM- OpaHa) JODKHA OBITh 3allHIIEHA
CIeIMaTbHBIM KoNMaykoM. He jomyckaeTcs nCHonb30BaTh3IEKTPOIBI ¢ TIOMMMEpPHO MeMOpaHoil B cperax,
COZIEpKAIUX JIETY4He BELIECTBA WIM opra- Huueckue pactsopurenu. He crnemyer ucmoms3oBats MCO B
CHJIBHBIX OKHMCIHUTENsX. J{nurens-

2 AKTMBHOCTb HOHOB 2 — ddexTuBHAsS (KaxyImascs) KOHIEHTpAUs ¢ YYETOM pPa3THYHBIX B3aH-
MOJIEHCTBHH Mex Ty HoHamu B pactBope. [lokazatens aktuBHOCTH pa = —lga. [loHsaTre ObUIO MpeIo- KEHO B
1907 r. amepukanckum y4€HbIM ['. JIpOMCOM Kak HOBas MEpeMEHHas, NMPUMEHEHHE KOTOpPOW BMe- CTO
KOHLIEHTPALMK T103BOJIAET HCIIONb30BATh IS OLUCAHUS CBOMCTB PEANIbHBIX PACTBOPOB OTHOCHTENb- HO MPOCTBIE
YPaBHEHHS, OTYYEHHBIE IS U/ICATBHBIX CUCTEM.



Hoe HaxoxaeHre UCD B pacTBOpax KpemkuX KUCIOT WM IIENodel MPUBOAUT K PE3KOMY U He-00paTUMOMY
COKpAIIEHUIO CPOKa CITyXkKObI 3IEKTPO/Ia.

Jdamuux  numpam-uonog¢  TperHA3HAUCH  JUIS
KOJIMYCCTBCHHOI'O OMPEACIICHUSA HUTPATOB B pa3- JMYHBIX
00BeKTax OKpYKaIoIIeH cpe/bl: BOJe, OBOMmAX, PpPyKTax,
KOH6aCHLIX W3CTIUAX U T. 1.

Muxkpockon yughposoil npenHa3zHAYEH IS W3- YUCHUS
(GopMBI  KPUCTAUIOB W HAOMIONEHWS 32 POCTOM
KPHCTAJIIOB.

Annapam 0a1a npogedeHun Xumuueckux pe- akyui
(AIIXP) OpeJHa3HaueH Ui TONY4YeHHS |
JIEMOHCTPAIIMU CBOMCTB TOKCUYHBIX MAPOB M Ta30B. JTU
BEIIECTBA MOMyYAIOTCS B KOJOE- peakTope, W MpH
HarpeBaHnu (Wi 0Oe3 HarpeBa- HHs) Ta3000pasHbIC
BEMIECTBA TIPOXOJAT Yepe3 MOTIOTUTENbHBIE EMKOCTH
(HacajiKu) ¢ pacTBO- paMU PEareHToB, BCTYMAIOT C HUMH
B peakumio (puc. 3). V30BITOK ra3a MOTIOMAETCs
KUOKAMA W TBEPABIMU  PEAareHTaMH, a TaKKke
aKTUBUPO-

BAaHHBIM YTIEM. ATmapar daiie BCero UCTONb3y- 0T s
o MOJTy4eHUs M JEMOHCTpPAllMM  CBOWCTB  XJoOpa,
CEpOBOJIOPOJIA.

1 Puc. 3. Anmapat 1715 NpOBEIEHNS XUMUUYECKUX Pe-aKLUi
(AIIXP): 1 — nByropnas konba-peakrop;
2 — nenuTenbHas BOPOHKA 11 pabOTHI C TOKCHY- HBIMH
\ BEIIECTBAMH, MO3BOJISET 100ABMATH HEOOXO- TUMOE
KOJIMYECTBO JKUIKOTO PEareHTa B PeaklHoH-HYI0 CMECh,
He JIOMycKast pasrepMeTH3aluu mpudo-pa; 3 — EMKOCTH

- (Hacazku) I KUIKUX PEareHTOB(TIOTIOTUTENEH); 4 —
KOJIMAaKK; 5 — EMKOCTh (HacajKa) 1Sl ChITyYnx
peareHToB

[Ipn mpaBUIBHON OKCIUTyaTanuu TpuOOpa IEMOHCTpalMs CTAaHOBUTCA YHOOHOH u Oesomac- Hoil. Ha
IPOBEJCHUE OIBITOB TPATUTCS OKOJIO 3—6 MMH. Xopomas BU3YalIbHOCTb ABJIACTCAIPEUMYIIECTBOM 3TOTO
npubopa. Taxk Kak IpHM JAEMOHCTPALMKM OHOBPEMEHHO IPOXOAAT HE- CKOJBKO PEAKLMH, BAKHO HPABUIBHO
OpraHu30BaTh HAOMIOZIEHNS yYallMMUCS 32 TIPOTEKaro- MUMH npoueccamu. LlenecoobpasHo 3amucath Ha J0CKe
Ha3BaHMA WM (POPMYINbI PEATEHTOB, HAXOAAIIMXCS B TMOTMOTUTEBHBIX CKISHKAX. 110 OKOHUAHHHM OIBITA HYXKHO
CPAaBHUTb HCXOIHBIE PACTBOPBI BEIECTB M PE3YJIbTATHI UX HPEBPAILCHHIL

AITXP MOXHO MPUMEHATH Ha pa3HbIX 3Tanax 00yueHus — MpH U3y4eHHH HOBOTO MaTepua- Jia, OBTOPEHHUH U
3aKpeTIeHNH, 0000MEHNN W CHCTEMATH3aIMK 3HAHUN ydamuxcs. B 3aBucu- Moctd oT mpoduns 00ydaembIx,
1eneit ypoka, ypoBHs 3HAHMUS YUalIMXcs BO3MOXKHBI PA3IMUHBIE BAPUAHTHI MOCTAHOBKH SKCIIEPHMEHTA M BBIOOpA
pearupyromux BemecTs. OHAKO NPH M3yde- HUM CBOWCTB BEIIECTB HE CIEAYET OTPAaHUYMBATHCA TOJIBKO
SKCIIEPUMEHTOM ¢ Hcmonb3oBanueM AITXP. Muorue munakTHyeckue LeTM MOTYT OBbITh JOCTHTHYTBI TOJBKO
JIEMOHCTpAIINEH OTBITOB BTPAJAUITMOHHOMN opMme.



[Tpumenenue AIIXP He orpaHHuMBaeTCS BBIIEOMMCAHHBIM dKCIIEPUMEHTOM. [Ipubop ym00- HO TIPUMEHATH
TIpH IEMOHCTpAIMK CBOMCTB AroKkcKaa azota (IV), metnnamuna, 6poma, mpu ppakImoHHON meperoHkn HedTu. B
LENIX 9KOHOMHM BPEMEHM €r0 MOXHO MCIOJB30BaTh NMPU M3Yy4YEHUM CBOMCTB yriekuciaoro raza. AIIXP
TOJIXOAUT JIJIs TOTy4IeHuUsT 0€3BOTHOM a30THOMKUCIOTHI, OpoMOEH301a, HUTPOOEH301a 1 IPYTUX COCAMHEHUH.

[Ipubop cocTouT W3 MOACTAaBKH, HA KOTOPOW 3aKPEIUICHbl [BE MAaHOMETpUUECKHE TPYOKH, KOTOpbIE

Mpubop dna deMoHCcMpayuu 3aB8UCUMOCMU CKOpPO-
cmu XumMu4ecKkux peaKquii om pasJ/iu4HbiX d)akmopos
HCTIONB3YIOT NP U3yueHHH TeMbl «CKOPOCTh XMMHYECKOH
peaKum» M TemIoBoro 3p¢hekra XUMHYECKUX PeaKIuil.

[Tpubop 1a€T BO3MOXHOCTb OKCTEPUMEHTAIBLHO HCCIIEN0- BaTh
BJIMSHUE HA CKOPOCTh XMMUYECKUX PEAKIMH Cleyto-UX (aKTOpOB:
TIIPUPOZBI PEATHPYIOMIMX BELIECTB, KOH- LEHTPALUH PEATHpYyIOLIUX
BEIIECTB, MUIOMAIH TPAHUIIB pa3jena (a3 B reTeporeHHbIX CUCTEMaxX
(TIOBEpXHOCTH ~ CO- TIPUKOCHOBEHMSI MEXIy PpearupyronuMu
BEILIECTBAMH ), TEMIIEPATYPBI, KATAIU3aTOPa, HHTHOUTOPA.

Puc. 4. Tlpubop 1715 IEMOHCTPALKMH 3aBUCHMOCTH CKOPOCTH
XMMHYECKUX PEAKIHi OT Pa3IMyHbIX (haKTOpOB: 1 — 1ojIcTaB-Ka; 2
— cocynsl Jlannonbra; 3 — MaHOMETpUUECKHE TPYOKH

COE/IMHAIOTCA C cocyaamu JlaHaonmbTa ¢ MOMOIIBIO IUIACTUKOBOH TpyOku ¢ mpoOkamu (puc. 5). Mexay
MaHOMETPHYECKUMHU TPyOKaMy Ha MaHeNM HaHeceHa IIKana s HaOMHO/IeHHs YPOBHS KMIKOCTH B TpyOKax.
OKpanieHHO! KUAKOCTHIO MOKET OBITh PAaCTBOP JFOOOr0 Kpacu- TeIs B BOJIE.

Iunemxka-0o3amop — npucnocoOIeHNE, UCTIONb- 3yeMOe B
nabopaTopuy IS OTMEPHBAHUA oOmpese- JIEHHOro o0bEMa
kunkoctd.  [lumeTku  BBITYCKAIOTCS — TEPEMEHHOrO U
MOCTOSHHOTO 00BbEMa. B KoMIIek- Thl 00OpyIOBaHUSA IS
MEIHUIMHCKUX KIACCOB BXO- JAT yHOOHBIE MUIETKH-103aTOPbI
OJHOKaHaJbHbIE, TMO3BONAIONIME HACTPOUTh HEOOXOAMMBIH
00BEM OT- OMpaeMoil KHUAKOCTH B TPEX PasIMYHBIX JHAIa30-
Hax (puc. 6). Vcnonp3oBaHUE COBPEMEHHBIX TEXHO- JIOTHI U
IIBETOBOM KOAMPOBKM [Mana3oHa [03UpO- BaHUA JAET
BO3MOXKHOCTh KAUeCTBEHHO, TOYHO, 0€30MacHO BBINIOIHATH
nUneTupoBanye. [IMMETKH MMEIT CMEHHblE MIACTHKOBBIE
HAKOHEYHHKH.

Puc. 5. IluneTku 103aTOPHI
OJTHOKAHAJIbHBIE TIEPEMEHHOTO 00BEMA:
1 — 110 mi; 2 — 100—1000 mK; 3 —
10—100 mx1.



CnpaBo4yHMK

Bana kombunuposannas npeaHa3HavueHa [l HarpeBa CTEKIAHHBIX U (papOpoBBIX cOCYI0B, KOTa
TpebyeTcss CO3HaTh BOKPYT HAarpeBaeMOro CocyJa PaBHOMEpHOE TeMmIepa- TypHOe mone, H30exaTh
HCTIOJIB30BAHKS OTKPBHITOTO TIIAMEHH W PacKai€HHOW smekTpuue- ckoi crmpanu (puc. 7). Kopmyc
KOMOWHUPOBAHHOW OaHW CHeNaH W3 amoMUHHS. JKuI- KOCTHAs 4YacTh KOMOMHHPOBAHHOW OaHu
3aKPBIBAETCS KOJIBLIAMHU PA3THYHOIO UaMETpa.

Puc. 6. bans komOuHMpOBaHHas NaboparopHas. A — BojsHas OaHs. b — mecuanas 6ans

Jlns HarpeBanust cocyoB 0 100 °C B kauecTBe TEMIOHOCUTENS UCTIONB3YIOT BOIY, KOT/Ia Tpe-0yeTcs co3aaTh
Oonee BBICOKYIO TEMIEpaTypy MPUMEHSIOT COJEBBIE PAcTBOPBL TemnoHocuTeneM MoxkeT ObITh TimiuepuH. OH
obecrieunBaet uHTepBal Temmnepatyp ot 60 10 180 °C. Beime 3T0i TemmepaTypsl TIMIEPHH HAYMHACT PA3NaraThes
¥ I6IMUTB. J]11 HarpeBaHus 0 Ooee BHICOKHX TEMIEpaTyp UCTOMb3YIOT LHIMHAPOBOE MACIIO HIIM CHIIMKOHOBOE.
Bonee 6e30macHo HCTIONB30-BaTh VTS HAMOMHEHUS OaHb CyXOi MeNKO3epHUCTHIH mecok. OiHaKO MecodHble OaHu
TIPOrpeBa-10TCs HEPaBHOMEPHO. B cOCTaB KOMILIEKTa BXOAUT CHTO /IS IPOCEMBAHKS PEUHOTO MECKa.

Hctoynnkom Temna i KOMOMHHMPOBAHHOH OaHM SBIAIOTCA ANEKTPUYECKUE IUMMTKH C 33- KPBITOH
CIIUPAJIBIO.

CnpaBo4HMK

IIpuédop 012 nonyvenus 2a306 NCIONB3yETCS IS TONYICHNS HEOOIBIINX KOJTMYECTBIa30B: BOIOPOJA,
KHCIOpozia (13 MePOKCHIA BOJIOPO/IA), YITIEKUCIOrO rasa.

Puc. 7. Tlpubop anst monydeHus 1 COOMPAHUS Ta30B



Pabouasi nporpaMmma nmo xumuuasi 8—9 KIaccoB ¢ HCNOIb30BAHMEM
odopynoBaHusi neHTpa «Touka pocra»

Ha 6ase nentpa «Touka pocta» obecreunBaeTcs peannsanys o0pa30BaTeIbHBIX MPOTPAMM €CTECTBEHHO-
HayyHO ¥ TEXHONOTMYECKOH HampaBleHHOCTEH, pa3palOTaHHBIX B COOTBETCTBUU C TPEOOBAHHMAMU
3aKOHOJATeNbCTBA B chepe oOpasoBanus U ¢ yu€Tom pexomennauuii deme- pambHOro omeparopa ydeOHOTo
npeaMeTa « XUMHs.

O6pa3zoBaTenbHas MPOrpamMMa Mo3BOJIAET HHTETPUPOBATH PEAU3YEMbIE OAXO/bI, CTPYK- TYPY U COAEPKaHHE
TPy OpraHu3anuy 00ydeHus XuMuH B 8—9 Kiaccax, BHICTPOCHHOM Ha 0a- 3¢ M000ro M3 MOCTYIHBIX y4eOHO-
meroandeckux komuiekcos (YMK).

Ucnonps3oBanue obopynoBanus «Todka poctay mpu peanusauun aanHod OIl mosBonster co3marthb
YCIIOBUSI:

JUTAL PACIIUPEHAS COMIEPKAHUS MKOJIBHOTO XUMHYECKOro 00pa3oBaHus,

JJI TIOBBIILICHUA II03HABATENLHON aKTUBHOCTH 06yqaloumxc;1 B eCTGCTBCHHO-Haqu0ﬁ06HaCTH;
IUTS Pa3BUTHS IMIHOCTH PeOEHKA B mporiecce 00yUIeHUs] XUMUH, €T0 CIIOCOOHOCTEH, HOPMUPOBAHIS
¥ YIOBJIETBOPEHHUS COIMANBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

JUTS paboTHI ¢ OAPEHHBIME TIKONbHUKAMH, OPTaHN3aIMK UX PA3BUTHS B PA3NINYHBIX 00-1acTIX
00pa30BaTeNbHOM, TBOPUECKOH A TETLHOCTH.

Ilnanupyembie pe3yabTaThl 0CBOCHHS Y4eOHOro npeamMera « XHMHA»C ONUCAHHEM
YHHBEPCAIbHBIX Y4eOHBIX /1eliCTBHIA,
JAOCTHTAeMbIX 00y4aK0IHMHUCS

Juunocmnuole pesyibmamabal

Obyuarowuticss NOIYYUM 803MONCHOCMb OIS hOPMUPOBAHUs Cledyiouux audHocmublx Y VI

OTpe/ieieHHe MOTHUBAIMH H3YUYEHHS YUeOHOTO MaTepHaa;
OICHMBAHUC YCBAWMBACMOI'0 yqe6H0r0 MaTepualla, UCXoAd M3 COLUUATBHBIX U JIMYHOCT-HBIX
[IEHHOCTEHH;

TOBBILIIEHIE CBOET0 00pa30BaTENBHOTO YPOBHS U YPOBHS TOTOBHOCTH K U3YYEHHUIO OC-HOBHBIX
MCTOPHYECKUX COOBITHIA, CBA3AHHBIX C Pa3BUTHEM XUMUHU U OOLIECTBA;

3HAHWE MPABUJI TOBEJICHUS B UPE3BbIYANHBIX CUTYAIHUSX;
OIICHUBAHHE COUAILHON 3HAUAMOCTH PO(ECCHHd, CBA3AHHBIX ¢ XUMHUEH;

BJaJICHUE TIPaBUJIaMK 0€30TIACHOTO OOpAIEHHsI ¢ XUMUYECKAMHU BEIIECTBAME M 000py-T0BaHHEM,
MPOSBIECHUE YKOJOTUUECKON KYIBTYPBL.

Memanpeomemmnuvie pezynbmanol

Pecyniamusnvie

O6yyatowuticst ROTYUUM 603MONCHOCHTb 018 (POPMUPOBAHUSA CeOVIOUUX pe2yiamugHblx Y V/]:

lenernoNaraHie, BKIIOYas MOCTAHOBKY HOBBIX LeNeH, NpeoOpa3oBaHHe MPaKTHYECKOH 3a1add B
T03HABATENBHYI0, CAMOCTOSTENbHBINA aHANN3 YCIOBHI TOCTUKEHHUS LIETM HA 0C-HOBE YUETA BBIIENICHHBIX
YUHTENEM OPUEHTHPOB JEHCTBHS B HOBOM Y4eOHOM MaTepuale;

IMIAHUPOBAHUE ITyTH JOCTHKCHUA ueneﬁ;



yCTaHABIICHHE TIENIEBBIX PHOPUTETOB, BBIICICHNE ATTEPHATHBHBIX CIIOCO00B IOCTIDKE-HHS TIETU 1
BBIOOp Harboee 3hPeKTUBHOTO CrIOc00a,;

YMEHHE CaMOCTOSATENbHO KOHTPOIMPOBATh CBOE BPEMsI M YIIPABIIATH HM;

yMEHHe IPUHUMATh PElIeHUs B MPOOIEMHON CHTYaINK;

TIOCTAHOBKA YYEOHBIX 33]1a4, COCTABNEHNE TIIAHA U TIOCIEI0BATENBHOCTH JCHCTBHIH;
opraHu3aius paboyero Mecta Mpy BHIMOTHEHUH XMMHYECKOTO SKCIIEPUMEHTA,;

TMIPOTHO3UPOBAHKE PE3YJbTATOB OOY4YEHHs, OLEHMBAHUE YCBOGHHOTO MaTepHana, OlEHKa KauecTBa U
YPOBHS MOJTy4YEHHBIX 3HAHUI, KOPPEKIUs [TaHa U criocoba JeicTBHS TPUHE0OXOUMOCTH.

Ilo3nasamenvhbie

Obyyarowuiics ROIYYUmM 803MOHCHOCHb 01 YOPMUPOBAHUA cedyIowux no3Hasamenb-Hulx YV/I:

TIONCK U BBIIETECHHIE HHPOPMAIHH;

aHaNM3 YCJIOBHH M TpeOOBaHWH 3a/aui, BHIOOP, COMOCTABIEHHE M OOOCHOBAHME CMOCO- Oa pereHHs
3a/1auM;

BBIOOp Hanboee 3PHEKTUBHBIX CIOCOOOB PEIIEHHS 331a4H B 3aBHCUMOCTH OT KOHKPET- HBIX YCIIOBUH;
BBIJIBIKEHHE M 000CHOBAHHE TMIIOTE3BI, BHIOOP croco0a eé MpoBepKH;

CaMOCTOSATENbHOE CO3JIAHHE AITOpUTMa JEATENbHOCTH MPH pEIieHHH MpobieM TBOpYE- CKOrO |
TIOMCKOBOT'O XapaKTepa;

YMEHHs XapaKTepH30BaTh BEIIECTBA TI0 COCTABY, CTPOSHHIO M CBOKCTBAM;

OIUCHIBAHUE CBOMCTB: TBépI[bIX, XKUIKHX, r33006pa3H51x BCIICCTB, BBIACJIICHUC HX CYUICTBCHHBLIX
MPH3HAKOB;

1300pakeHKe COCTaBa MPOCTENIINX BEIIECTB C MOMOIIbI0 XUMUYECKUX HOPMYI U CYIIHOCTH XUMHYECKHX
peaKiyii ¢ TOMOMIBIO XUMUYECKUX YPABHEHUI;

TpoBe/ieHNe HAOMIO/ICHHH, OTMCaHNEe IPU3HAKOB M YCIOBUN T€UEHUS XUMUUECKUX PEAKIUH, BHITOTHEHHE
XMMHYECKOTO SKCTEPHMEHTa, BBIBOABI Ha OCHOBE aHaIM3a HAOMOJCHWH 3a HKCIEPHUMEHTOM, pElIeHHe
33134, MOJTy4YeHHE XUMUYECKON HHYOPMAIUH U3 Pa3- TUIHBIX HCTOUHHUKOB;

YMEHHE OpPraHU30BbIBATH UCCIIEIOBAHKE C 11€JbI0 IPOBEPKU TUIOTES;
yMEHHe JieNaTh YMO3aK/II0ueHHs (MHIYKTUBHOE U 10 AHAJIOTHH) U BHIBOJIBI;

yMeHHe OOBEKTHBHO ONECHMBATH MH(POPMAIMIO O BEMIECTBAX M XUMHYECKUX MPONECCaX, KPUTUUECKH
OTHOCHTBCSA K TICEBIOHAYYHON HHPOPMALHH.

Koummynuxamusnoie

O6yyaiowuticss NOY4UM B03MONCHOCMY O (POPMUPOBAHUS CLEOVIOWUX KOMMYHUKamueHvix YV/I:

NOJTHOC U TOYHOC BBIPAXKCHUC CBOUX MBICICH B COOTBETCTBHH C 3ajla4yaMi 1 YCJIOBHUAMU
KOMMYHHUKAIIH;

aleKBaTHOE HCIIONB30BAHME PEUEBBIX CPEACTB JUIA y4acTHs B MMCKYCCUM M apryMEHTaldd CBOEi
TO3HINH, YMEHHE MpPEACTaBIATh KOHKPETHOE COZIEpXKaHUE C COOOMEHMEMETO B MMCbMEHHOH M YCTHOM
(opme, onpesenenne cnoco0oB B3aUMOEHCTBHS, COTPYAHHIECTBO B OUCKE U cOOpe HH(OpMAaIHH;
OTpefieNieHre Cmoco00B B3aMMOJEHCTBHSA, COTPYIHMYECTBO B TIOUCKE U cOOpe MH(POpMALMH, yyacTHe B
JManore, TIAHUPOBAHKE OOIMX CIIOCOO0B PabOTHI, MPOSBICHHE YBAXKUTEIBHOTO OTHOIMIEHUS K JPYTUM
yyalmmces;

ONUCAHUE COJEPKAHUS BBIONHAEMbIX JICHCTBHII C LEIbI0 OPHEHTHPOBKH B MPEAMETHO- MPAKTUYECKOM
IEATENbHOCTH;

YMEHHS YUMTHIBAaTb pa3Hble MHEHMS M CTPEMHUTbCA K KOOpAMHALMM PA3IUYHBIX TO3ULMH B
COTPYAHHYECTBE;



(opmymupoBaTh COOCTBEHHOE MHEHHE M MO3HIMIO, apryMEHTHPOBaTh M KOOPAMHUPO- BaTh €€ C
NO3ULMAME TMApTHEPOB B COTPYIHUUECTBE MPU BbIPaOOTKE OOIIET0 pelieHHs B COBMECTHOM
JESTENLHOCTH;

OCYILECTBIATH B3AUMHBIH KOHTPOJIb U OKa3bIBaTh B COTPY/IHAUECTBE HEOOXOMMYIO B3ai- MOTIOMOIIB;
TUIAHAPOBATh O0IIME CHOCOOBI PabOTBI; OCYLIECTBIATH KOHTPONb, KOPPEKLMIO, OLEHKY JeHCTBHi
napTHEpa, yMeTh yOexK1aTh;

HCTIONB30BaTh aJICKBATHBIC SA3BIKOBBIE CPEACTBA JUTIA OTOOPAXKEHHS CBOMX UyBCTB, MbIC- JIel, MOTUBOB U
noTpebHOCTEH; 0TOOpaXaTh B peun (OmucaHue, 00bICHEHNE) COMEPKa- HUE COBEPIIAEMBIX JEHCTBHIL, KaK
B ()OpME IPOMKOHA COIMATM3UPOBAHHON PEUH, TaK U B JOpME BHYTPEHHEH pPeUH;

pa3BUBAaTh KOMMYHHKATUBHYIO KOMIIETEHIMIO, HCMOJNB3YS CPEICTBA YCTHOM U MHCbMEH- HOM
KOMMYHHUKAIlMH TpH paboTe ¢ TeKCTaMH y4eOHHKAa U JIOTIOMHUTENBHOH JHUTEpPaTypoM, CIpaBOYHBIMH
TabNUIaMy, MPOSBIATH TOTOBHOCTb K YBaKECHHIO MHOW TOYKU 3pEHMsS TPU OOCYkACHUH PE3yIbTaToB
BBITIOJTHEHHOH PabOTHL.

Ilpeomemnvie pesynvmamot

Obyuarowuticss Hayuumcs.

NPUMEHSATH OCHOBHBIE METO/IBI [IO3HAHKS: HAOMIOICHHE, H3MEPEHHUE, IKCTIEPHMEHT;

OIHUCHIBATh CBOMCTBA TBEPABIX, JKUAKHX, FA3000pa3HbIX BEIIECTB, BBIIENAL UX CYLIECTBEHHBIE
NPU3HAKY;

PacKpbIBaTh CMBIC] 3aKOHA COXPAHEHHMS MAcChl BEIIECTB, aTOMHO-MOIEKYISPHON TEOpHUH;

pa3uyaTh XMMHYECKHE W (PM3MUECKUE SBJICHNUS, HA3bIBATh MPU3HAKH U YCIOBHS MPOTEKAHUS
XUMHAYECKHX PEAKLINN;

cobro/1aTh mpasuiIa Oe30macHoi paboThI TIPH MPOBEICHUH OTIBITOB;
TIOJTH30BAThCS TAOOPATOPHBIM 000PYIOBAHUEM H TOCY/IOH;
ToJTy4aTh, COOMpaTh ra3000pa3Hble BEMIECTBA M PACTIO3HABATD HX;

XapaKkTepu30BaTh (hU3MUECKIE 1 XMMUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COETMHEHHIL,
OPOBOAUTL OIIBITBI, MOATBEPKAAOIMINC XUMUAYCCKUC CBOHCTBA W3YUYCHHBIX KJIACCOB HCOPraHUYICCKUX
BEILECTB;

PAcKpbIBaTh CMBICI MOHATHS «PacTBOPY, BBIYUCIATH MACCOBYIO JOJIO PACTBOPEHHOTO BELIECTBA B
pacTBOpe, TOTOBUTH PACTBOPHI C OTPEIENEHHON MACCOBOM JI0JIel paCTBOPEHHOTO BELIECTBA;

XapaKTepu30BaTh 3aBHCUMOCTh (PM3MYECKHX CBOWCTB BEIIECTB OT THMA KPHCTAUIMYECKOH PEIIETKH,
OMpeeNATh BU XUMUIECKOH CBA3U B HEOPTAaHUYECKUX COETUHEHUSX;

PacKpbIBaTh OCHOBHBIE MOJNOKEHUS TEOPUU HJIEKTPOJIUTHYECKONW AUCCONMAINHU, COCTABIATh YPaBHEHUS
NEKTPONUTHYECKON IUCCOHUAIINK KICTIOT, MEN0YeH, CoNell U peakimii HOHHOTO 00OMEHa;

PacKpbIBaTh CYIIHOCTb OKHUCIIATCIILHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ, onpeacysATb OKUCIUTCIIL U
BOCCTaHOBHUTEIIb, COCTABJIATE YPABHCHUA OKUCITUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ;

Ha3bIBATh (1)aKTOpBI, BJIAAIOIINEC HA CKOPOCTH XUMHYECKOH pCaKknunu;

XapaKTepH30BaTh B3aUMOCBA3b MEXIY COCTABOM, CTPOCHHEM M CBOMCTBAMH HEMETAIUIOB U
METaJLJIOB;

MPOBOAUTL OIIBITHI 11O TIOTYYCHUIO U U3YUCHUIO XUMHUYCCKUX CBOMCTB PAa3IUYHBIX BIICCTB,
IrpaMOTHO 06pa1uaTbc;1 C BCIICCTBAMU B HOBCG,HHGBHOﬁ JKU3HU.



Obyuatowuticss ROIYYUM B03MONCHOCb HAYYUMBCA:

BBIJIBUTaTh U TIPOBEPATH HKCIIEPUMEHTAIBHO THIIOTE3b O XMMUYECKHX CBOMCTBAX BELIECTB HA OCHOBE UX
COCTaBa U CTPOCHHUS, UX CHOCOOHOCTH BCTYNATh B XMMHUYECKHE Pe- aKlHH, O XapakTepe U MpPOIyKTax
Pa3TMYHBIX XUMUYECKHX PEAKIIHI;

XapaKTepU30BaTh BEIIECTBA II0 COCTaBY, CTPOEHMIO M CBOICTBAM, YCTAHABIMBATh IpH- YHUHHO-
CIIEICTBEHHBIE CBA3M MEX/y JaHHBIMH XapaKTePUCTHKAMH BELIECTBA;

COCTABJIATH MOJICKYJISIPHBIC U ITOJTHBIC HOHHBIC YPABHCHUS 110 COKpaH_[éHHLIM HNOHHBIMYPABHCHUAM,

MIPOTrHO3UPOBATH CIOCOOHOCTB BCIICCTBA MPOABJIATE OKMCIUTEIBHBIC HJIM BOCCTAHOBH- TCJIbHBIC CBOMCTBA
C y‘léTOM CTENEHEH OKUCIICHHU 3JICMCHTOB, BXOAAMNUX B €0 COCTAB,

BBIJIBUTaTh M TPOBEPATb OIKCIEPUMEHTANLHO THIOTE3BI O pE3yJibTaTaX BO3JACHCTBHA pas3- JIMYHBIX
(hakTOpOB Ha M3MEHEHHE CKOPOCTH XUMUUECKON PEaKIIHHy;

HCIIOJIB30BATh HpI/I06peTéHHLIe SHAHUA IJI 9KOJIOTMYCCKU T'PaMOTHOTO IMOBCACHUS B Oprmanmeﬁ
cpene;

HCIIOJIb30BATh HpI/I06p€TéHHLIC KJTFOYCBLIC KOMIICTCHIMH IIPU BBITTOJJHECHUHA IIPOCKTOB U PCIICHUNA yqe6H0-
HUCCIICIOBATCIbCKUX 3a4ad 110 U3YUCHUIO CBOﬁCTB, CII0c000B NOTYyYCHUA U paCIiO3HABAHUA BCIICCTB,

00BEKTHBHO OLICHUBATh I/IHCI)OpMaL[I/IIO 0 BCHICCTBAX M XMMHUYCCKUX MPOLECCCAX;
0CO3HABATbh 3HAYCHUC TCOPECTUICCKUX 3HAHUH 10 XUMUK JUIA HpaKTquCKOﬁ JCATCIbHOCTH YCIIOBCKA,

C0371aBaTh MOJICITH M CXEMBI JUIS PelieHHs YUeOHBIX M TTO3HABATEBHBIX 3a/1a4; TOHMMATh HEOOXOIMMOCT
cOOMoeHNs MPEIMICAHNH, TPEIaraéMblX B HHCTPYKIMSX MO HCTOT30BAHMIO JIEKAPCTB, CPEACTB
OBITOBOW XUMHH H JIP.

(I)OprI KOHTPOJIA

Koutponbs pe3ynsraToB o0ydenus B cootBercTBuM ¢ AanHoi OIl mpoBomutcs B (hopMme TMHCHMEHHBIX H
JKCTIepPUMEHTAIBHBIX PaboT, MpeAnonaraeTcs MpoBeIeHHe MPOMEKYTOUHON 1 UTOTOBOM aTTECTALIUH.

IIpomerxcymounan ammecmayus

JIs OCyIIECTBIEHHS MPOMEKYTOUHOM aTTECTALMU HCIONB3YIOTCA KOHTPOJIBHO-OLECHOUHBIE MaTEpUAIbL,
0TOOp coepkaHus KOTOPHIX OPHEHTHPOBAH Ha MPOBEPKY YPOBHS YCBOGHHS CH- CTE€Mbl 3HAHWH M YMEHHH —
VHBAPUAHTHOTO f1pa COAEpKaHWA JEHCTBYIOIMX oOpa3oBaTelb- HOM IMPOrpaMMbl MO XUMUH JUIA
001me00pa30BaTeNbHbIX OpraHM3alyil. 3a1aHus NPOMEXYTOU- HOM aTTeCTAluy BKIHOYAIOT MAaTEpHal OCHOBHBIX
Pa3zeNoB Kypca XUMHHN.

Bapuant pa6otsl o Teme «Teopust 31eKTPOIUTHYECKOH JUCCOLMALIII

1. K Xopomuio pacTBOpUMBIM 3NIEKTPOIUTAM OTHOCSTCSL:

1) rugpokcu 1yHKa 3) cynbdun Oapust
2) (ocdar nuHKa 4) kapOonar Oapus
OTtBer:

2. HawnGonbliee 91ciio HOHOB 00pasyeTcs MpH pacTBOPEHHH | MOJb BEMIECTBA:
1) xyopuaa kamus 3) xnopuza xenesa (1)
2) xyopua Gapust 4) cynbdara xeneza (I1I)

OrtBerT:




3. BcraBbTe MpOMyIIEHHOE CIIOBO.

KoHueHTprpoBaHHBI  pacTBOp HEKOTOPOrO  BEIIECTBA HE TMPOBOAUT  HJEKTpHueckuid TOK. [lpm
H00aBNEeHNH K KOHIEHTPUPOBAHHOMY PacTBOPY IBYKPaTHOro 00bEMa BOJBI HNEKTPOIpPO- BOJHOCTH PacTBOpa
HEMHOI'0 YBCJIMYUIAChH. HpI/I I[&HBHGIZH.IGM I[06aBJIeHI/II/I BOJIBI 3JICKTPO- NMPOBOAHOCTL CHaYajld YBCIMYUIIACh, 4
3aTeM MepecTaia U3MEeHAThCs. BemecTBo OTHOCUTCAK_ 3JIEKTPOIUTAM.

4. B 1 1 Bojs! pacTBOpeHBI | MOJIb XJIOpHa Kamust M 1 MOJIb MouAa HaTpus. M3 KakuxaByX Apyrux
coneit MOJKHO TIPUTOTOBUTH PACTBOP TAaKOTO ke cocTaBa? Beibepute u3 mepedHs:

1)

2)

3) wmomma Kanus;
4) HUTpAT HATPHS;

5) cymbhar HaTpus.

3anuumTe HoMEpa BHIOPAHHBIX OTBETOB.

XJIOPHJ] HATPHS;
HUTpAT KaJIus;

OrTBeT:

5- VYcranoBuTE COOTBETCTBHE MCKAY NPpU3HAKAMU peaKL[I/Iﬁ 1 UCXOAHBIMHU BCHICCTBAMU: K Ka)KZ[OfI T103U1MH,
0003Ha4eHHOI OYKBOi, MOAOEPUTE COOTBETCTBYIOMIYIO MO3HIIHIO, 0003Ha- YEHHYIO LU(POIA.

[TPU3HAK PEAKLINU NCXO/JHBIE BEHIECTBA
A) 1) KapGonat Hatpus u consHas KMCIOTa
\3
b) 2) Xnopua memu (I1) u runpokcu ks
B) 3) Cynbdar xemnesa (I1I) u rugpokcus HaTpus

4) KapOoHat Hatpus U XJIOPH/I KaJIbIHs

3anummte B TabMILy BHIOpaHHBIE UGB IO COOTBETCTBYIOMMME OykBaMu.OTBeT:

A|b|B




6. BriOepute 1Ba MCXOMHBIX BEIIECTBA, B3AMMOJIEHCTBHIO KOTOPBIX COOTBETCTBYET COKpA-IIEHHOE
HMOHHOE YPABHEHUE PEAKLIUU:

Fe2" +20H = Fe(OH),
1)FeO  3)FeCl,  5)H,0

2) Fe 4) KOH 6) FeCls
3amuumTe HoMepa BHIOPAHHBIX OTBETOB.

OrtBerT:

7. Tlpy mprMeHEHNHN IMHKA B KA4eCTBE MUKPOYIOOPEHHS €r0 BHOCAT M3 pacuéra 4 Kr KpCTauioruapara
cynbdara munka ZnSO; - 7TH,0 Ha rexrap.

N 2+
CKOJIbKO 3TO COCTABIAET B Mepecyére Ha HOHBI Zn~ 7 3alMIIUTE YUCIIO0 C TOYHOCTBIO 10 LEJIBIX.
OTBerT: T.

8. Uro obmiero B pactBopax, umerontux kuciaotayro cpeny? (Kpatkuit otser.)

Kpumepuu oyenusanus pabomot no xumuu
BepHoe BrImonHeHue kaxaoro u3 3ananuii 1—3, 8 orenuBaercs 1 6ammom.
3a MONHBINA TPABUIBHBIA OTBET HAa KaXmoe M3 3ajaHuii 4 —7 craBuTCA 2 Oamnma; eciu J0- MyIieHa OjHa
ommbka, To oTBeT oueHuBaercs B | Oamn. Ecnu nomymens! 1Be u Oonmee OMIMOKM MM OTBETa HET, TO
BhIcTaBisgeTcs 0 6amnos.

Homep 3ananus IIpaBuabHBIA OTBET Homep 3ananus IIpaBuaBHBIA OTBET
1 3 5 231
2 4 6 34*
3 CnaOsrii 7 906
4 13* 8 YKa3aHo Hanu4ue
MOHOB BOZIOpO/Ia

*[Topsmok cnemoBanus KQpP B OTBETE HE UMEET 3HAUCHHS.

Hmozosan ammecmauus

Jinst  ocymecTBieHMs UTOroBoi artectauuu  ucnons3ytorcd KHIMbl, cozmepxkaHue  KOTOPBIX
OpHEHTHPOBAHO HA TIPOBEPKY YPOBHS YCBOCHHS 3HAHMH M OMpEenseTcs CUCTeMOi TpeOOBaHMi K TOATOTOBKE
BBIYCKHUKOB OCHOBHOM IIKOJBI. JTa CHCTEMa WHBAPUAHTHA IO OTHOIIEHUIO KO BceM AedctByrommm OIl mo
XUMUM JUIs 001e00pa3oBaTeNbHbIX OpraHu3aliid. 3aJaHus UTOTOBOH AaTTECTAalMd BKIIOYAIOT MaTepHal
OCHOBHBIX Pa3JIeNOB Kypca XUMHUH.

Pabota coctout u3 aByx uacteil. Yacts | copepxut 19 3amanuii ¢ KpaTKuM OTBETOM, MOJ- Pa3yMeBAIOIINX
CaMOCTOATENbHOE (POPMYJIMPOBAHKE H 3aICh OTBETA B BUJIE YNCIA WM T0- CIIEI0BATENILHOCTU LIUQP.

Yacts 2 comepxutT 5 3amaHuii: 3 3ajaHMs 3TOH 4acTH MOAPA3yMEBAKOT 3alKCh Pa3BEPHYTOro OTBETA, 2
33/IaHUA 3TON YacTU MPEANOJAraloT BBINOJIHEHHE PEalbHOT0 XMMHUYECKOTO 3KCMEPUMEHTa U OQOpPMIEHHE €ro
pe3yJbTaToB.



KOHmpOJZbHO—OueHOUHble mamepuaiivl

Bapuanm nucvmennoti pabomul 015 umoeosou ammecmayuudacmeo
1

OtBeramn k 3amanusM 1—17 sBisiorcs mugpa wid nocnenoBatenbHOCT WHPP (umcen). OTBETHI
CHayasa ykaxure B TekcTe pabotsl, a 3ateM nepeHecute B BJIAHK OTBETOB Ne 1cmpasa ot Homepa
COOTBETCTBYIOLIETO 33/jaHMs, HAuMHas C MepBOM KieToukd, Oe3 mpobe- 5OB, 3amATBIX M APYrHX
JOTIONHUTENbHBIX CUMBONOB. Kakaylo muppy mnummre B OTAENbHOW KIETOYKE B COOTBETCTBHH C
TpUBEIEHHBIME B OJ1aHKE 00pasIiaMi.

1. BLI6€pI/ITe JBa BbICKAa3bIBAHN, B KOTOpBIX FOBOpI/ITCSI 0 MEIU KaK XUMHUYCCKOM 3JICMCHTE.
1) Mezb pearupyer ¢ XI0poM.

2) Mejib Ipi HArPeBaHMH Ha BO3YXE OKHCIIAETCH.

3) Cruiabl MeIH M 30110Ta HCIIONB3YOTCA U H3TOTOBJIEHHS FOBEIMPHBIX YKPALIEHHIA.

4) B cocTas 60pAOCCKOH KHIKOCTH BXOIUT MEJIb.

5) B cocraB MeIHOM ATHHEI BXOAUT MEJb.
3amumiTe HoMepa BHIOPAHHBIX OTBETOB.

OTBeT:

2. Ha npuBeéHHOM pHCYHKE H300pakeHa MOJIENb aTOMa XUMHYECKOTO HJIEMEHTa.

()

Sarmmmmrte B TaOMMIy BEeNMUMHY 3apspa sapa (X) aroMa XMMHYECKOTO OJJIEMEHTa, MOJENb KOTO- POTo
n300pakeHa Ha PHCYHKe, U HOMep rpynmbl (Y), B KOTOPOH 3TOT 3NMEMEHT pacronioxkeH B [lepuommueckoit
cucteme. ([l 3amicu oTBeTa UCTIONB3YHTE apadckue UppEI.)

XY

OrTBerT:

3- Pacmonoxute B NOPAAKE YBEJIMYCHUA STICKTPOOTPULATCIIBHOCTH XUMHUYCCKUC 3JICMCHTLI:
1) kucnopox; 2) KpeMHHIT; 3) docdop.
3amummTe HoMepa dIEMEHTOB B COOTBETCTBYIOIIEM MOPSIKE.

OTBeT:

4. YcTaHOBHUTE COOTBETCTBHE MEXIY (OPMYNOH COCIUHEHHS M CTCICHBIO OKUCJICHHS CEPbl B 3TOM
COC/IMHEHMI: K Kaxaod mo3uimu, 0003HAYeHHOH OykBOi, MmoxbepuTe COOTBETCTBYIO- IIYIO TIO3HIHUIO,
0003HaYeHHYO IH(POT.



OOPMVYIJIA COEAVUHEHUA CTEIIEHDb OKUCJIEHIA CEPBI

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

4) +6
Ot1BeT: AlBb|B

5. I3 npeoKeHHOr0 epeyrs BHIOEPUTE 1BA BEIECTBA ¢ HOHHOMN CBS3BIO:
1) LiCl;

2) OFz;
3) SO2;
4) CaF»;
5) H,O.

JanmmmTe HoMepa BBIOPAHHBIX OTBETOB.

OTtBerT:

6. Kakue 11Ba yTBepKIEHHS BEPHBI IS XapaKTEPUCTHKA KpeMHus H docdopa?

1) DIeKTPOHEI B aTOME PacIoIOKEHBI Ha TPEX SEKTPOHHBIX CIIOSX.

2) CoOTBETCTBYIOIIEE POCTOE BEIIECTBO CYIMIECTBYET B BH/E YETHIPEXATOMHBIX MOJEKYIL.
3) XuMuuecKuil SMEMEHT OTHOCHTCS K METAILIAM.

4) 3HadeHme HMEKTPOOTPHIATENHLHOCTH MEHbIIE, YeM y docdopa.

5) XuMHYECKHii SIeMEHT 00pasyeT BBICIIME OKCHIBI ¢ 00mel hopmyion 0, 3anumimre
HOMepa BEIOpPaHHBIX OTBETOB.

OrtBerT:

7. VI3 ipe/110’KeHHOT0 TIEPEYHs BEMIECTB BHIOEPUTE OCHOBHBIN OKCHI M KHCIIOTY:
1) CaO;

2) Mg(OH);

3) SOz;

4) NaClOg;

5) HCIO,,
3amuImTe B 1MOJIC OTBETA CHAYama HOMCP KHUCJIOTHOr'O OKCHJA, a 3aTCM HOMCP OCHOBAHUA.

OTtBeT:

8. Kaxne [1Ba 13 IIEpEUHCIIEHHBIX BEIIECTB OyAyT BCTYIATh B PEAKIIMIO ¢ OKCHAOM IMHKa?
1) Fe(OH)y;

2) HNO3;

3) Oy

4) KOH;

5)S.

Janmmmte HoMepa BBIOPAHHBIX OTBETOB.

OrtBerT:




9. YcraHOBHTE COOTBETCTBHE MEXK/TY PeardpyrONIMMH BEIICCTBAMH 1 MPOLYKTAMH(OM) X B3aHMOJICHCTBYS:
K KXKJI0i mo3uiun, 0003HaYeHHON OYKBOI, TTOI0EPUTE COOTBETCTBYIONIYIO MO3UIUI0, 0003HAUCHHYIO [T (PPOH.

PEATVPYIOIIWE BEHIECTBA
A)Na,0 +SO; [

B) NaOH +HQSO4 U

B) Na + H,SO4(paz6.) [

ITPOJTYKT(bI) B3AUMOJIEMICTBUS
]) 0 Na2804

2) 0 Na2803

3) [1 Na,SO4 + H,0

4) U NaQSO4 + H2

5) 0 Na,SO; + H,O

3anmmmute B TabMHIly BHIOPaHHBIE HUQPHI 01 COOTBETCTBYOMMMU OykBaMu.OTBET:

10. Ycradoghte EoorBBrerBue Meskay (HOpMynoil BEmECTBA M peareHTaMu, ¢ KOTOPBIMH 3TO BEHIECTBO
MOKET BCTYNATh B| peadiio:| K KaXIOH MO3UIMH, 0003HAUYECHHOH OYyKBOH, TOAOEpPUTE COOTBETCTBYIOILYIO

TIO3MIIMIO, 0003 oM.
®OPMYVIJIA BEHIECTBA
A)S
bB) ZnO
B) CuSO4

PEAT'EHTBI

1 ) 02, HQSO4 (KOHLI.)
2) Fe, BaCl, (p-p)

3) NaOH, H,SO4 (p-p)
4) Ny, NaCl (p-p)

3anmmmute B TabMuIy BHIOPaHHBIE UGB IO COOTBETCTBYOMMMU OykBaMu.OTBET:

11. 113 mpg H@)JGPBIO roBiepeuns BbiOepuTe BE Maphl BELIECTB, MEX/Ty KOTOPHIMH MPOTEKA-ET PEaKIIHs

3aMelECHHS:
1) uuHK u ag KHCHOTA,

2) oxcuy yrepoga (V1) u okcu HaTpHS;
3) oKcup MHKA U CONSHAS KUCIOTA,

4) xeneso n xnopux meau (I);
5) HaTpwuii 1 BOIOPO.
3anuumTe HoMepa BHIOPAHHBIX OTBETOB.

OrtBerT:

12. VcranoBuTte cOOTBETCTBHE MEXK/Y PEArMPYHOMIMME BEIICCTBAME ¥ TIPU3HAKOM MPOTEKA- FOMICH MEKTY
HUMH PEaklIMd: K KakJIoM Mo3uuuu, 0003HaueHHOW OyKkBOH, mopOepute COOTBET- CTBYIOILYIO MO3HUIIMIO,

0003HauCHHYIO [ PPOIA.

PEATMPYIOUIME BEHIECTBA
A) Na2C03 u HQSO4

B) K2C03 " CaCh

B) CuCl, n KOH

I[MPU3HAK PEAKIINUA

1) BbImajeHue Genoro ocamka
2) BbLIEIEHNUE ra3a

3) BbinajeHKe roayooro ocaka
4) ppimazenue Oyporo ocaika



3anmimuTe B TaOMMILy BRIOpaHHBIE ITUMPHI IO/ COOTBETCTBYIOMUMH OykBaMu.OTBET:

13. Buioepitye |nia BerBecrsa, mpu monHo# aucconmanyu 1 MOJIb KOTOPBIX 00pasyeTcst 3MOJIb aHHOHOB:
1) Hurpar karug;

2) TUAPOKCHA Oapitt,
3) xnopuz xemnesa (IID);
4) docdar kamus;

5) cynbdar amoMuHu.
3anuIuTe HoMEpa BHIOPAHHBIX OTBETOB.

OTBerT:

14. Bribepute 1Ba HCXOMHBIX BEMIECTBA, B3AUMOJICHCTBUIO KOTOPBIX COOTBETCTBYET COKpa-IIEHHOE
MOHHOE YPaBHEHUE PEAKIIUH:

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

3anmmuTe HoMepa BBIOPAHHBIX OTBETOB.

OTBerT:

15. VYcraHoBuTE COOTBETCTBHE MEKIY CXEMOW MpOIECCa, MPOMCXOAAIIET0 B  OKHCIHTENBHO-
BOCCTAHOBHTEJBHOM PEAKIWMH, M HA3BaHHEM JTOTO TIpolecca: K KaXIOH TO3WIMH, 0003HAYEH- HOH OYKBOIA,
noI0epHTe COOTBETCTBYIONIYIO TO3UIHI0, 0003HAYCHHYIO ITUDPOT.

CXEMA ITPOLIECCA HA3BAHUE ITPOLIECCA
A) Fe2+ 0 Fe3+ 1) oxucnenue
30 2) BOCCTaHOBJICHHE
BN (N
B) C+4 0 C+2

3anmimuTe B TaONMMILy BRIOpaHHBIE ITUMPHI IO/ COOTBETCTBYIOMUMH OykBaMu.OTBET:

A B

16. 113 niepeuncieHHbIX CYkKACHHUIT O paBUiIax padOThI C BEIECTBAMH B TA00PATOPHH HOBITY BRIOEPHTE
BepHoe(ble) CyxaeHue(s).

1) 3asKEHHYIO0 CIIMPTOBKY HEJB3s EPEHOCHT C OJHOM MAPTHI Ha APYTYIO.

2) Tlpu momaiaHny Ha KOXKY Karelb KACIOTHI Hy)KHO 3a0MHTOBATh 9TOT yYaCTOK KOXKH.

3) Tpu HarpeBanuu pacTBOpa MPOOHPKY C KUAKOCTBIO JIEPKAT TOJ YIIIOM B 45° U HATPAB-IISIOT
TOPJIBIIIKO B CTOPOHY OT JIFOJICH.

4) PaboTy ¢ KOHIICHTPUPOBAHHBIME PACTBOPAMH IIETOYH CIIEAyET MPOBOJUTh B PE3UHOBBIXIICPUATKAX.



3anmimuTe B o€ 0TBeTa HoMep(a) BepHOro(biX) cyxaeHus(i).OTBeT:

17. YcranoBute COOTBETCTBHE MEX/Iy IBYMS BEIICCTBAMH M PEAKTHBOM, C TOMOIIBI) KOTO- POTO MOXKHO
Pa3IMYKTb 3TH BEIIECTBA: K KaXI0M MO3UIMH, 0003HaueHHON OYKBOii, To0epuTe COOTBETCTBYIONIYIO MO3ULIUIO,
0003HaYEHHYO LHPPOIL.

BEHIECTBA PEAKTHB
A) KClu BaC12 1 ) Na2804
b) CuSO4u CuCl, 2) NaOH
B) Zn(NOs), 3) HCI

4) AgNO;

3anuimuTe B TaOMMILy BRIOpaHHBIE UMPHI IO/ COOTBETCTBYIOMIMH OykBamMu.OTBET:

A|b|B

Omeemom k 3adanusm 18, 19 asisemes yenoe yucio unu KoOHeuHas 0ecAmuyHas opooo.

3adanus 18 u 19 binonHA0mMcs ¢ UCKOTB308AHUEM CledVIOue20 MeKCma.

18. Bounciure B mporentax MaccoByr om0 asora B moueuHe CO(NH,),. 3ammmmre umc- j10 ¢
TOYHOCTBIO IO IIEJIBIX.
OTBeT: %.

19. PactBop MoueBuHbBI ¢ MaccoBoit moneit 0,1% ucrmonp3yercst B KauecTBe BHEKOPHEBOM MOIKOPMKH

2
tomatoB. [Ipu moakopmkax Ha pactenust HaHocutcs 20 1 azota Ha 100 M~ . CkoJb-KO IpaMMOB MOYEBHHBI HYKHO
3aTPATUTh HA 3eMEJbHBIA Y4aCTOK TAKOM MIOMAIbI0?
3anuImTe YUCio ¢ TOYHOCTBIO 10 HebiX. OTBET:
T.

Yacmo 2

20. Vcmomb3ys METOJ 3NEKTPOHHOTO Oaarca, paccTaBbTe KOI((UIMEHTH B YPABHEHHN PEAKIINH, CXEMa
KOTOPOM:
SO, +1, + H,O [0 HI + H,SO4
Omnpenenure OKUCIUTEND U BOCCTAHOBUTEIb.

21, Jlana cxema MpeBpaIICHHIL:
X1 Ca(OH),
CaCl, [1 CaCO; '

Hanuumre MonexkynsdpHble ypaBHEHHS PeakLHi, ¢ MOMOILIbI0 KOTOPHIX MOXHO OCYIIECTBUTH YKa3aHHBIE
npeBparenus. [l nepBoro npeBpalieHus CoCTaBbTe COKPAIEHHOE HOHHOE YPaB- HEHUE PEaKIIH.



22, Tlpu nobaBIeHIH K PACTBOPY THAPOKCH/IA KATHs ¢ MACCOBOH joeid menoun 10% u3- ObiTka pacTBOpa
nutpata meau (1) obpasoBancs ocagox Maccoii 9,8 r. Onpesenute Maccy Mc- XOJHOTO PacTBOpa MIETOYH.

Hpaxmuqecmﬂ yacmo

JlaH pactBop cynb(haTa Maruus, a Takxe HabOp CIEAYIOIHUX PEAKTHBOB: LIHHK; COMSIHASIKUCIOTA;
PacTBOpBI THAPOKCUIA HATPHSA, XJIOpUaa Oapyst U HUTPaTa Kajus.

23, Hcromb3yst TONBKO PEAKTHBBI M3 MPUBEAEHHOTO MEPEYHS, 3alUIIMTE MOJEKYJISPHBIE YPAaBHEHHS
ABYX DEAKLHH, KOTOpbIE XapaKTEepU3YIOT XMMHYECKHE CBOWCTBA Cylb(aTa MarHus, YKaXHTe MPU3HAKU HX
NPOTEeKaHus (3arax rasa, BET 0CajKa WK PacTBOPA).

24. TlposenuTe XMMHYECKHE DEAKIMH MEKAY CYTb()aTOM MarHus W BHIODAHHBIMH Belle- CTBAMH B
COOTBETCTBUM C COCTABJICHHBIMU YPaBHEHHSMH pPEaKIHH, COOMIOJas TpaBWIa TEXHU- Ki 0e30MacHOCTH,
TIpPUBEIEHHBIE B MHCTPYKIMY K 3a1aHut0. [[poBepbTe, MpaBUIIbHO JIM yKa3a- Hbl B OTBETE Ha 3aJaHue 23 MPU3HAKU
npoTeKaHus peakiuit. [Ipn HeoOX0AUMMOCTH JOTIOHUTE OTBET UM CKOPPEKTHPYITE €T0.

Kpumepuu OUEHKU

Cucmema oyenusanus pabomul no xumuuacme 1

BepHoe BoimonHeHne Kaxaoro u3 3ananuid 1—3, 5—8, 11, 13—16, 18, 19 onenusaercs 1 6amiom.

3a TONHBIHA TPAaBUJIBHEIA OTBET HA Kaxaoe u3 3axanuii 4, 9, 10, 12 u 17 craBurcs 2 Oanna; ecim JomymieHa
ofmHa ommbKa, TO oTBeT oneHuBaeTcs B 1 Oamr. Ecmm momymensl 1Be m Oonee ommOKM WM OTBETAa HET, TO
BhICTaBNsgeTCA () 0AJIOoB.

Homep 3ananus IIpaBuaBHBIN OTBET Homep 3apanus IIpaBuaBHBIA OTBET
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

*[Topsmok cnemoBanus KQp B OTBETE HE UMEET 3HAUCHHS.



Yacms 2
Kpumepuu oyenuganus gvinoinenus 3a0aHutl ¢ paseePHymuiM 0mseemom
20. Ucmonmb3ys METOA JIEKTPOHHOrO OanaHca, paccTaBbTe KOID(HIMEHTH B ypaBHCHHUPCAKIIHH,
cxema KOTOpoi:
SO, +1, + HO [J HI + H,SO4
Onpezenute OKUCIUTENb ¥ BOCCTAHOBUTED.

Coaepxanue 0TBETa M YKa3aHUS 110 bana
OlLICHMBAHHIO bl

OIeMeHTHI OTBETA:
1)) CocraBieH 3MeKTPOHHBIN OaTaHC:

1§ 2008
119420021
2

2) PaccraBnens! k03 uimeHTs B ypaBHeHnN peakiun. SO,

+1, +2H,0=2HI+H,S0,4

3) Yxazauo, uto SO, (Wu cepa B CTENIEHH OKHUCIECHHS +4) SBISETCS BOCCTAHOBUTE-JIEM,
a O]l — OKHUCIIUTEIIEM.

OtBet HpaBI/IHLHHﬁ " HOHHBIﬁ, BKJIIOYAacT BCC Ha3BAHHBIC BBIIIC 3JICMCHTDI

HpaBI/IHBHO 3alIMCaHbl IBa DJIEMECHTA OTBETA

HpaBI/IHBHO 3amnucal OJMH 3JICMCHT OTBECTa

Bce »nemeHTHI 0TBeTa 3anKCaHbI HEBCPHO UJINA OTCYTCTBYIOT

W O| —| D W

Maxcumanvuviti 6ann

21. Jlana cxeMa mpeBpaIEHHIL:

CaCL[1CaCO; 1

X[1Ca(OH),



Hanuumre MonexkynsdpHble ypaBHEHHS PeaklHi, ¢ MOMOIMIbI0 KOTOPHIX MOXHO OCYIIECTBUTH YKa3aHHBIE
npeBparenus. [l mepBoro npeBpalieHus CoOCTaBbTe COKPAIEHHOE HOHHOE YPaB- HEHUE PEaKIIH.

Coaepxanue 0TBETa M YKa3aHUS 110 bana
OLeHHBAHUI0 bl

DJEMEHTBI OTBETA:

Hamvicanbl ypaBHEHHUs peakiuii, COOTBETCTBYIOIINE CXEME
IpeBpalleHUi:

1 ) CaC12 + Na2C03 = CaC03 +2NaCl

2) CaCO; ' CaO +CO,
3) Ca0 + H,0 = Ca(OH),
CocTaBieHO COKpAIEHHOE HOHHOE YPaBHEHNE MEPBOTO MPEBPAILICHNS:

2+ 2—

4) Ca~ +CO~ =CaCO

3 3
OTBeT MpaBUIIbHBIN U MOJHBIN, BKIIOYAET BCE HA3BAHHBIE BBILIE HJIEMEHTHI 4
[IpaBWiibHO 3amMUCaHbl TPU YPABHEHHS PEAKIIUN 3
[IpaBuiibHO 3amucaHbl BA YPaBHEHHS PEAKIIUN 2
[IpaBuiibHO 3aMMCaHO OJHO YPAaBHEHHE PEAKIHH 1
Bce ypaBHeHus peakiuii 3anicaHbl HEBEPHO WM OTCYTCTBYIOT 0
Maxcumanvuwiii bann 4

22, Tlpu no6aBIeHIH K PACTBOPY THAPOKCH/IA KATHs ¢ MACCOBO joeid menoun 10% u3- ObiTka pacTBOpa
nutpata meau (I1) obpasoBaics ocagox maccoii 9,8 r. Onpesenute Maccy Mc- XOJHOTO PacTBOpa MIETOYH.

Conep:xkaHue 0TBeTa U YKa3aHUS 110 bana
OlICHHBAHHIO bl

DJeMEHTHI OTBETA:

1) CocTaBieHO ypaBHEHHE PEAKIUH:

2KOH + Cu(NO3), = Cu(OH), + 2KNOs

2) Paccuntano KoMM4eCTBO BEIIECTBA THAPOKCU/IA KalKs, 3aTPAYCHHOTO B Pe3yJbTaTe
peaxiuu:

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

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

3) Ompenenena Macca pacTBopa THAPOKCHA KATHS:

m(KOH) = n(KOH) - M(KOH)=0,2-56=11,2r

m p-pa=m(KOH) /1 -100=11,2:10-100=112r

OTBeT NpaBUIIBLHBIA 1 TOMHBIHA, BKIIOYAET BCE HA3BAHHBIE HJIEMEHTEI 3
TTpaBuIBEHO 3aMMCAHBI 1B U3 HA3BAHHBIX BBINIE YIEMEHTOB 2
TIpaBUJILHO 3aIMCAHO OJHO H3 HA3BAHHBIX BBILIE HIEMEHTOB 1

Maxkcumansuwiii 6ann 3

Hpaxmuqecmﬂ yacmo

Jlan pactBop xnopuna xenesa (III), a Taxke HAOOP CIEAYIONMX PEAKTUBOB: MEJlb; COMSHASKHUCIIOTA;



PacTBOpBI THAPOKCUIA HATPHS, HUTpaTa cepedpa U XJI0pua Kamus.

23. Vcronb3yst TOTBKO PEAKTHBBI U3 MPUBEAEHHOTO MEPEUHS, 3AMUIIMTE MOJCKYJIAPHBIC YPaBHEHHS
ABYX pEaKLUH, KOTOpbIE XapakTepH3yHT XMMHYECKHe cBoicTBa Xinopupa xene-3a (III), n ykaxure npuzHaku
WX MPOTEKAHUS (3amax ra3a, IBET 0cajika WK PacTBOpa).

Conep:xkaHue 0TBeTa U YKA3aHUS 110 bana
OLICHHBAHUIO bl

JNeMeHTH OTBETA!

ONEeMEHTHI OTBETA:

CocraBpieHbl ypaBHEHHs ABYX PEaKInid, XapakTepu3yIolue XUMUYECKHe
cBoiicTBa xopuaa xenesa (I1I), u ykasanbl mpu3Haky UX NPOTEKAHUL:
1) FeCl; + 3AgNO; = Fe(NO;); + 3AgCI[

2) BhIMaJieHHe OEI0r0 TBOPOKUCTOTO OCANIKA,

3) FeCl; + 3NaOH = Fe(OH);[1 + 3NaCl

4) Beimajienne Oyporo ocajka

OTBeT NpaBUIbHBINA 1 TOMHBIN, BKIIOYAET BCE HA3BAHHBIE JNIEMEHTHI 4
[TpaBuiIbHO 3amKCaHbl TPH NIEMEHTA OTBETA 3
[IpaBunbHO 3amucanbl 1Ba HIEMEHTA OTBETA 2
[TpaBuiIbHO 3aMUCAaHO OJUH 3NEMEHT OTBETA |
Bce aneMenThI 3anucanbl HEBEPHO UM OTCYTCTBYIOT

Maxkcumansuwiii 6ann 4

24, TlposenuTe XUMHYECKHE PEAKIMH MeExay pactBopom xmopuaa xemeda (III) u BoiOpaH- HbIMH
BELIECTBAMH B COOTBETCTBUM C COCTABJICHHBIMU YPAaBHEHMSAMHU pEAKLUH, COOMOAas Mpa- BUJIA TEXHUKH
0e3omacHocTH. [IpoBepbTe, MPAaBMIILHO JIM YKa3aHBI B OTBETE HA 3alaHUe 23 TIPU3HAKK TIPOTEKAHUS PEAKIIHHL.
[Ipu HEOOXOMMMOCTH JIOTIOTHATE OTBET MM CKOPPEKTHPYHTE €ro.

Copep:xanue 0TBeTa M YKa3aHHUS 10 Bana
OLICHMBAHHIO bl

XUMHYECKUH SKCTIEPUMEHT BBIMOJIHEH B COOTBETCTBUU C MHCTPYKIUEHK

3aJaHuIo 24:

+ 0TOOp BEIIECTB TPOBEIEH B COOTBETCTBUH € MyHKTaMu 3.1—3.5 HHCTpYKIWK;

* CMEIIMBAHUE BEIIECTB BBITIOJIHEHO B COOTBETCTBHY C MyHKTaMu 3.6—3.8 HHCTpyKIMH

XUMHYECKH SKCTIEPUMEHT BBITONHEH B COOTBETCTBUM C MPABUIAMH TEXHUKH 0€30MaCHOCTH 2
[IpaBuia TeXHUKN OE30MACHOCTH HAPYIICHBI P 0TOOPE MM CMEIINBAHKMH BEIIECTB |
[IpaBuna TexHUKN 0€30TMACHOCTH HAPYIICHBI KaK MPH 0TOOPE, TaK U P CMEIINBAHUH 0
BEIIECTB

Maxcumanvrouit bann 2

IIpu napywenuu npasun mexumuxu Oe30nacHocmu, Komopoe Modcem Hamecmu yuepo
300p08bI0 CAMO20 IK3AMEHYEMO20 Ul OPYeUX YYACIMHUKOB IK3AMEHd, IKChepm 005 3aH
npexpamums blNOIHEHUe IKCNEPUMEHMA 00Y4arouWumMcs

MagkcumasibHOe YHCsI0 02JU10B 32 BbINOJIHEHHE PadoTsl = 40.



o€

TemaTuueckoe IJIAHUPOBAHUE

TemaTnueckoe miIaHUpPOBaHHe MaTepHaia B 8 kiaacce

Ne Kou-Bo Hcnoab3oBanue
Tema Conep:xkanue IlesieBasi ycTaHOBKA ypoKa Ilnanupyemsie pe3y/ibTaThl
n/n 4acoB 000opy10BaHus

' | Meronp! nosnanus s | IIpaxrudeckas pabora Ne 1 3HAKOMCTBO C OCHOBHBIMH YMeHue monb30BaThes Harpe- Jlarauk  Temmepa-
xumun,  Okcrepu- | «MI3yYeHHE CTPOCHHA TUTa- METOJaMH HayKH BaTENbHBIMU PUOOpaMK Typl  (TepMomap-
MEHTAJIBHBIE OCHO- MEHNW» HBIi), CIUPTOBKA
BbI XHMHH

2 | Merogs! no3nanmus B | J1abopatoprerii omerr Ne | 3HAKOMCTBO C OCHOBHBIMH Onpenensatb BO3MOKHOCTD Jlatunk  Temmepa-
XUMHH.  OJKCTepH- «Jlo KaKoii TemIeparyphl METOJaMH HAYKU TIPOBEJICHAS PEAKLMH U TPo- Typsl  (Tepmormap-
MEHTAJIbHBIE OCHO- MOXHO HarpeTh BeIIe- 11eCCOB, TPEOYIOIIUX HATpe- HBIH), CIIUPTOBKA
BBl XUMUHU CTBO?» BaHUs

3| Merogsi mosnanms B | Jlabopatoprbiit omerr Ne 2 Jlatb npeicTaBeHue 0 Ymenue BeiOupats npubops! 1 | Jlarauk Temnepa-
xumui.  Okcriepu- | «VI3MepeHHe  TeMIepaTypsl | TousocTH H3MepeHHuit ud- MPOBEICHUS U3MEPEHNUI, TYPBI IJIATHHO- BBIH,
MEHTaJbHbIE  OCHO- | KUNCHUA BOIBI C TIOMOIIBIO | pOBBIX JATUMKOB ¥ aHAJIO- TpeOYIOMIX TOYHOCTH MOKa- TEPMOMETP,
BbI XUMHH AaTqHuKa TEMIIEPATYPhI U TOBBIX IPHOOPOB 3aHHH. ANIEKTPUYECKAS

TEPMOMETPa» TUINTKA

4 | Merogs! mosnanus B | J1abopatoprerii omerr Ne 3 CdopmupoBats TpeacTaB- 3HaTh MpOLECCHI, IPOTEKAI0- Jlatunk  Temmepa-
xumpn.  Dkcniepu- | «OnpeeneHne TeMIepary-pel | nenue o TeMmepaType IMe TIPY TIIABIICHUH BEIIECTBA | Typl  (TepMomap-
MEHTaJIbHbIE ~ OCHO- | [UIABICHHA U KPUCTAIl- TLTABNEHNs, 00pPaTHMOCTH UX KpUCTAUIM3aLUN HbIi1)
BBl XUMUU JH3alKKA METaJLIay IUTABJIEHN U KPUCTAILIN3a-

01300

5 | TepBoHaUabHbie Jlabopatopbiit ombir Ne 4 DKCIepUMEHTAIbHOE YMeTb oTiMyaTh BOJOIPO- JlaTunk snextpo-
XUMUYECKUE TIOHS- «Omnpezenenne BOAONpo- ONpEENEeHNe UCTHILIN- BOJHYIO BOJY OT JUCTUILIHPO- MIPOBOJTHOCTH,
us. Uncthle Beme- | BOAHOH W JWICTHIIHPOBAH-HOM | poBaHHOI 1 BOJOMPOBO- BAHHOM, 3HATh, I0YEMY JJIA M ¢poBoit Mu-
CTBa M CMECH BOABD» JTHOU BOJIBI MIPOBEJCHUS DKCIEPHMEHTOB KpOCKOI

HCTIONB3YIOT TUCTHILIMPOBAH-
HYI0 BOZY
6 I[IepBoHauanbHbIE JleMOHCTpaLMOHHBIH JKC- N3yyenne xumuyeckux sB- YMeTb oTIMYaTh Qpu3nyecKue Jlaruuk Temnepa-

XUMHYECKHE TIOHS-
THs. OU3NUEcKue u
XUMHYECKHE ABIIC-
HHUSA

nepument Ne 1 «Bpizene-
HHUE U TIOTJIOIICHUE TECII- JIa —
TPU3HAK XUMHYE-

CKOH peaKLui)

JICHUH

TMPOLIECCH OT XUMUYECKHX pe-
aKIIHA

TYpBbI [JTATHHOBBIN




TE

Ne Kou-Bo Hcnoab3oBanue
Tema Conep:xkanue IlesieBasi ycTaHOBKA ypoKa Ilnanupyemsie pe3y/bTaThl
n/n 4acoB 00opynoBaHus
7 I[IepBoHauanbHbIE JleMOHCTpaLMOHHBIN JKC- N3yuenvie saBnenuii mpu 1 3HaTh, 4TO NPH NPOTEKAHUH [pubop s
XUMHYECKHUE TTOHS- nepumeHT Ne 2. «Pasnoxe-Hue| pa3noXeHUH CIOKHBIX Be- PeaKIuil MOJIEKYIIbl BELIECTB OIIBITOB C BJIEK-
tusl. [Ipoctoie u BOJIbl JNEKTPHUECKMM TOKOM» | ILIECTB pa3pyIIAloTCs, a aTOMBI CO- TPUYECKUM TOKOM
CJIOXKHbIE Bellle- XPAHSIOTCA (JUIS BEIIECTB C
CTBA MOJIEKYJIAPHBIM CTPOEHHEM)
8 I[IepBoHauanbHbIE JleMOHCTpaLMOHHBIN JKC- OKCIepUMEHTATbHOE  JIOKa- 1 3Hatb (OpMYMHMPOBKY 3aKoHaW | Bechl aneKkTpoH-
XUMHYECKHUE TTOHS- nepumeHT Ne 3. «3akoH co- 3aTeNbCTBO JEHCTBUA 3aKO-HA YMETb PUMEHSTH €T0 Ha HbIE
THA. 3aKOH COXpa- XpaHEHHS MacChl Be- [IECTBY TIPaKTUKE, IPH PEILEHUH pac-
HEHHUS MacChl Be- YETHBIX 3324
I11ECTB
9 | Knaccs! Heopranu- JIeMOHCTpAlMOHHBIH  3KC- | DKCIEPUMEHTAIbHO  OIpe- 1 3HaTb 00BEMHYIO 0O CO- [pubop s
YEeCKUX COEANHE- nepumeHT Ne 4. «Ompene- | JenuTh COlepkaHUE KHC- CTaBHBIX YacTeH BO3IyXa OMpe/IeNeHus Co-
Huil. CocTas Bo3- JIEHUE COCTaBa BO3yXa» JI0pOZia B BO3ZyXE CTaBa BO3/yXa
lyxa
10| Kiaccer Heopraru- IIpakrideckas padora Ne 2 CuHTE3 COMM U3 KUCIOTHI U 1 Ywmerb npoBoauts npocteii- mme | Ludposoit M-
YECKUX COEUHE- «llomy4eHne Me/IHOro Ky- OKCHIa MeTaju1a CHHTE3bl HEOpraHuye- CKUX KpPOCKOII
. CBolicTBa Iopoca» BEILECTB C MCIIONb30Ba-HUEM
KHUCJIOT. MHCTPYKIUH
11| PacTBOpBI JlaboparopHsiit omeit Ne 5 HUccnenosats  3aBHCHMOCTD 1 Nwvers npezncrasnexue o pas- Jlaruuk Temnepa-
«M3ydenne 3aBHCHMOCTH PAacTBOPUMOCTH  OT ~ TeMIle- HOM 3aBUCHMOCTH PacTBOPH- TYpBI [JTATHHOBBIN
PacTBOPUMOCTH BEIIECTBAOT | paTypbl MOCTH BEIIECTB OT TEMIIEpa-
TEMIICPATYPBI» TYpPBI
12| PacTBOpBI JlaboparopHsiit ormbit Ne 6 [Toxa3aTh 3aBHCHMOCTh 1 YMeTb ucnonb308ath Hudpo- Ludpooit mu-
«Habmozierue 3a poctom PacTBOPUMOCTH OT TEMIIE- BOW MUKPOCKOII JUI U3yYe- HUS | KPOCKOII
KpHUCTaJUIOBY paTypbl (opMBI KpHCTAIIOB
13 | PacTBOpSI. JlaboparopHetii ombiT Ne 7 CdopmupoBaTh MOHATHS 1 Wmers mpenctaBienne o pas- | JlaTdmk Temmepa-

«IIepechlImeHHbIH pac-TBOP»

«pa30aBIeHHBII PaCTBOPY,
«HACBIILECHHBII PACTBOPY,
«TePECHILIEHHbII pacTBOP)

JUYHONA HACBHIIEHHOCTH pac-
TBOpAa PAcTBOPSAEMBIM  Bellle-
CTBOM

TYpBbI [JTATHHOBBIN




lpodoskeHue

Ne Tema Coaepixanue IlesieBag ycTaHoBKa ypoka Koa-s0 IInanupyemslie pe3yabTaThl Henoas3oanie
n/n 4acoB 000py10BaHus
14 | PacTBOpBI Ipaxriaeckas padora Ne 3 CdopmupoBath  HpesCTaB- 1 YMeTh OnpenenaTh KOHIEH- Jlatuuk ontude-cKoi
«OmnpezeneHne KOHIEH- JNEHHE O KOHLEHTpaUuu Be- TPALMIO PACTBOPA, UCTIOIB3YS IUIOTHOCTH
Tpaluu BEIECTB KOJIOPH- IIeCTBa M KOJMUSCTBEHHOM HMHCTPYKIIHIO
METPUYECKUM TI0 Kanuopo- aHaJ3e
BOYHOMY IpaduKy»
15 | Kpucrannormapa- Jlabopatopbii ombit Ne 8 CcbopmupoBath MOHATHE 1 3HaTh CIOCOOHOCTH KpHCTaJ- Jlatunk Temnepa-
TBI «Onpenenenne Temnepary-pst | «KpucTamioruapar JIOTUJPATOB Pa3pyIIaThes NpH Typbl ITATUHOBBIH
Pa3I0XKEHUA KpUCTATI- HarpeBaHuu
JOTUApaTa
16 | Kiaccer Heopraru- Ipaxrudeckas pabora Ne 4 CdopmupoBath pe/cTaB- 1 Ymerts onpenenats pH pac- Haranx pH
YECKUX COEMHE- «Onpezenenne pH pacTBo-poB | nenne o pH cpe/isl kak Xa- TBOPOB
Huil. OCHOBaHuUs KHCIIOT H L[eN04ei» PAKTEPHCTUKK KUCIIOTHO-
CTH pacTBopa
17" | Knaccst neopranu- Jlaboparopetii ombir Ne 9 CdopmupoBath mpecTas- 1 IIprveHsTh yMeHns mo ompe- | AaTdnk pH
YECKUX COETMHE- «Onpenenenne pH pas- neHue o mkane pH nenenuto pH B mpakTHueckon
Hui. OCHOBaHUS JUYHBIX CPCI» JIesITEIbHOCTH
18 | Knacest HEOpraHu- Jlabopatoprsiit ombir Ne 10 OKCIIepUMEHTATBHO I0Ka- 3aTh 1 [lonumars cymnocts mpouec-ca | atuuk pH, noza-
YECKHMX COCIIMHE- «Peakuysa HEHTpamm3a- LMW, | XHMHYECKHE CBOHCTBA HEWTpAN3aLKK 1 IPUME-HATh TOp 00BEMA KHJI-
Huid. XUMHYECKUe JleMOHCTpALHOHHBIH OCHOBAHUU MpOIECC HEUTpanu3a- UK Ha KocTH, 010peTKa,
cBolicTBa ocHoBa- | dKcrepumeHt Ne 5 «Octo- TPaKTHKE JIaT4HK TeMIepa-
HUU Banns. TerioBoit dpdexr TYpBI TUIATHHO- BbIH,
PpeaKLuu TUPOKCUIA Ha- TPUS JIATYHK JaB-NCHHS,
C YITICKUCJIBIM T'a30M» MArHUT- Hasg
MellIaIKa
19| Croiicrsa Heopra- Jlaboparoprerii ormerr Ne 11 Hcnomnb30BaTh mOMydeH- 1 YMeTh onpesensTh KUcnoT- Harank pH

HHUYECKUX COEIH-
HEHUN

«OnpeneneHHe KHCJIOTHO-CTH
ITOYBBI»

HbIE 3HAHWS JUTS OTIpesie-
JICHUS KUCJIOTHOCTH pac-
TBOpPOB

HOCTbB ITIOYB




Ne Kou-Bo Hcnoab3oBanue
Tema Conep:xkanue IlesieBasi ycTaHOBKA ypoKa Ilnanupyemsie pe3y/bTaThl
n/n 4acoB 000opy10BaHus
20 | Xumudeckas cBA3b | JIeMOHCTPALMOHHBIN OTBIT [Toxa3aTh 3aBHCHMOCTh 1 YMeTh ompesenaTh THI KpH- Jlaruuk Temnepa-
Ne 6 «Temneparypa rias- (u3nyeckux cBOKCTB Be- CTAJNIMYECKUX PELIETOK 110 TYPBI [JIATHHO- BBIM,
JICHUA BCIICCTB € PasHBIMH IIECTB OT THIA XUMUYECKOU TEMIIEPaType ILUIABICHUS JAT4HK TeM-
THIIAMH KPUCTATTHYCCKUX CBSI3U TepaTyphl TEPMO-
PELETOK» TapHbIit
TemaTnyeckoe niiaHupoBanue yueOHOro Matepuana B 9 kiacce
Ne Tema Conep:xkanue IlesneBasi ycranoBka ypoka| Kos-so | Ilnanupyemble pedyabratbl | HMcenosab3oBanue
n/n 4acoB 000py/10BaHMs
I | Teopus anexrpo- JleMOHCTPAIMOHHBIH OTBIT [Toxasathb, 4T0 pacTBOpe- 1 3HaTb, 4TO pacTBOpe- Jlaruuk Temmepa-
JIATHYECKOH THCCO- Ne 1 «TemnoBoit spdext HHE BEIECTB HMEET PsJl HHE — QU3MKO-XMMUYECKHIA TypbI IUTATHHOBBIH
105 P:I 104051 PpacTBOPCHUA  BCIIECTB B MPU3HAKOB XUMUYECKOM nponece
BOIC» peaxknuu
2| Teopus aneKTpo- IIpakrideckas padora Ne 1 Beenenne moHATHIA «IIeK- 1 YMeTh SKCTIepUMEHTATEHO Jlarauk snextpo-
JTUTHYECKOH JIUCCO- «OMEKTPOITHTEI 1 HEIIEK- TPOIUT» K «HEIIEKTPO- TUTH OIpPENETIATD JIEKTPOIUTHL U IIPOBOJHOCTH
A TPOJIUTBD) HEBJIEKTPOJIUTHI
3| Teopus aneKTpo- JlaboparopHsiit ombit Ne 1 CdopmupoBath mpecTas- 1 3HaTh, KaKoe BIMSHUE OKa- Jlarauk snextpo-
JHUTHYECKOH JUCCO- «Biustue pactBoputeisaHa JIEHHUE O BIUSHUM PACTBO- 3pIBAa€T BOJAa Ha JHCCOLMA- MIPOBOJHOCTH
Uanuu MUCCOLUALII0» PUTETA Ha TUCCOLMALIUIO IIHIO BEIIECTBA
AIIEKTPOJIUTA
4 | Teopus amextpo- Jlabopatopbiit ombir No 2 OKCIepUMEHTATBHO BBECTH 1 YMeTb onpenenats cuibHble U | JaTduk 3nmekTpo-
JUTHYECKOU UCCO- «CrrbHpie 1 criabble dek- TIOHSATHE «CIA0bIi JITEK- cnalble AMEKTPOIUTEI C TI0- MIPOBOJHOCTH

many. CUbHBIE 1
cnadble AMEKTPo-
JINTEI

TPOJIUTHD»

TPOJIUT

MOIIBIO JIATYNKA FNEKTPOIPO-
BOJHOCTH




lpodoskeHue

Ilpooonoicenue
Ne Tema Coaepixanue IleaeBas ycranoBka ypoka | Koa-Bo | Ilnanupyemsie pesyabratsl | Henoiab3oBanue
n/n 4acoB 000py/10BaHus
> | Teopus aneKTpo- Jlaboparopetii ombit Ne 3 Cdopmuposath TpeicTaB- 1 3HaTh 3aBUCUMOCTB HJIEKTPO- Jlarduk snextpo-
JUTHYECKOH IUCCO- «3aBHCHMOCTB IIEKTPO- JIEHHUE 0 3aBUCHUMOCTH IPOBOAHOCTHU PacTBOPOB OT MIPOBOJHOCTH
UALH IpOBOJHOCTH pacTBOPOB 3NEKTPOIPOBOJHOCTH pac- KOHIIEHTPALIUK HOHOB
CUJIBHBIX SJIEKTPOJIUTOB OT TBOPOB OT KOHIIEHTPALX
KOHLIGHTPALIUK HOHOBY HNOHOB
6 | Teopus anexTpo- Ipakrnueckas pabora Ne 2 3aKpenuthb Ipe/iCTaBICHUED 1 YMeTb 3KCTIEpUMEHTANBHO JlaTunk snektpo-
JIUTHYECKOH JUCCO- «OrnpeneneHne KOHIEH- 3aBUCHMOCTH JJIEKTPO- OMPEENATh KOHIIEHTPALHIO IIPOBOJTHOCTH
1006000501 Tpaliy COJH IO 3JIEKTPO- TPOBOAHOCTU PAaCTBOPOB OT COJIM B PACTBOPE C TIOMOLIBIO
HPOBOHOCTH PacTBOpay KOHLICHTPALU{ HOHOB JIATYMKA SIEKTPONPOBOHO- CTH
7| Teopust smexTpo- JlaboparopHsiit ombir Ne 4 UccnenoBath  0COOEHHOCTH 1 [IpumenaTy 3HaHmA O peak- | Jlarduk snekrpo-
JHUTHYECKOH JUCCO- «B3aumozeincTBue  rujpok- NPOTEKAHUS ~ PEaKUUH  Heli- UM HEUTpaIM3alid B HMHBIX IIPOBOJHOCTH,
1105E:00%0%8 cuma Oapust ¢ CepHOM KuC- TpaJli3aluu YCIOBHSAX 103aTop 00BEMA
Peakiu noHHOTO JIOTOM» XKHUIKOCTH, OF0-
obmeHa peTka
8 | Teopus anekTpo- Jlabopatopbiit ombit Ne 5 OKCIepUMEHTABHO MOKa- 1 3HaTh, 4TO BCE PacTBOpUMBIE B | JlaTdmk 31meKTpo-
JUTHYECKOH JUCCO- «O0pasoBanue coneit am- 3aTh 00pa30BaHIE HOHOB BOJIE COJNM SBIAKOTCA CHJIb- | IPOBOJHOCTH
HHaluu MOHUA» IpY peaKluy aMMHUaKa ¢ HBIMH JJIEKTPOJIHTAMU
KHCJIOTaMH
9 | Xummdeckue peak- JlaboparopHsiit ormbit Ne 6 N3ydenne OKUCIUTENbHO- 1 NmeTs mpencrasieHue o Te- Jlaruuk Temnepa-

35058
OKHCIHTENBHO-
BOCTaHOBHTEIb-
HBIE PEAKIIN
(OBP)

«/3ydeHne peakuuu B3au-
MOJICHCTBUS  Cynb(uTa Ha-
TpUs C TEPOKCHAOM BOJO-
poza»

BOCCTAHOBUTCJILHBIX ITPO-
LECCOB, IIPOTEKAIOIINX C
BBIJICJICHUEM SHEPIrUKn

TI0BOM 3 eKTe OKUCIH-
TeNbHO-BOCCTAHOBUTENBHBIX
peaxiuii

TypBI IIATHHOBBIH




S€E

Ne Tema Conep:xkanue IlesneBasi ycranoBka ypoka | Kosa-po | Ilnanmpyembie pesyiabratbl | HMcenoab3oBanue
n/n 4acoB 000py/10BaHus
10| Xummueckue peak- JlaboparopHsiit ormbir Ne 7 Jlokazatb, 4TO0 B mpomecce 1 Nwmets npencTaBinenus o pas- Harunk pH
uu. OBP «M3menenne pH B xoze npotekanns OBP  Bo3Mox- JIUYHBIX NPOAYKTAX OKHUCIIA-
OKHMCITUTEIbHO-BOCCTAHO- HO 00pa3oBaHWe KHUCIOTHI TEJIbHO-BOCCTAHOBUTEIBHBIX
BUTCJIbHBIX peaKHHﬁ» WJIN IETT0YHU peaKHI/Iﬁ
11| Xumnueckue peax- JlaboparopHsiit ombit Ne 8 KommaectBenHo oxapakre- 1 3HaTh, 4TO METAIUIBI ABIAIOT- cs | JaT4uk Hampsxke-
uu. OBP «CpaBHHTE/IbHAs XapaKTe- PHU30BaTh BOCCTAHOBUTE/Ib-HYIO BOCCTAHOBHTEJISIMU C Pa3- HOH | HUA
PUCTHKA BOCCTAHOBUTEIIb- CIOCOOHOCTb MeTall- JIOB BOCCTaHOBUTENBHOM cro-
HOH CIIOCOOHOCTH MeTaJl- COOHOCTBIO
JIOB»
12| Xumnueckue peak- | JIeMOHCTpauyoHHbIE ONbI- ThI | MI3y4uTh 3aBHCHMOCTH CKO- 2 3HaTh 3aBUCHMOCTb CKOPOCTH [pubop s -
i, Ckopocth  xu- | No 2 «M3ydeHue Biusi- HUS | POCTH PEAKUMH OT pasiny- PeaKIMu OT PA3IMIHBIX (aK- JTHOCTPAIMH 3aBU-
MHYECKOU PEaKIMK | Pa3TM4HbIX  (DaKTOpOB HA | HBIX (JaKTOPOB TOPOB — TEMIIEPATYPbI, KOH- CUMOCTH CKOPO- CTH
CKOPOCTb PEAKLIUH» LEHTPALKH PEArMPYIOLIKX Be- XUMHYECKOH
IIECTB, KaTaIU3aTopa, PUPO-Ibl | PEaKIHH OT YCJIo-
BEIECTB, IIOMIAIN BUU
COTIPUKOCHOBEHMs BELIECTB
13| Hemerammsi. Tamo- JleMOHCTDAIIHOHHBIH ONIbIT OKCIepUMEHTATBHOE U3Y- 1 3HaTh (U3HYECKHE U XUMHIYE- Amnmnapar s
T€HBI No 3 «M3yuenne dusnde- YeHHe (PU3UIECKHX U XU- CKHE CBOMCTBA [aJIOTCHOB. IIPOBEICHNSA XU-
CKHX 1 XUMHYECKUX MHUYECKHX CBOMCTB XJIOpa VMeTb 3anuChIBaTh ypaBHe- HUS | MUYECKHX TPO-
CBOHCTB XJIOpa» PEaKLHi raJIOreHOB € Me- nieccoB (AITXP)
TaJlIAMH, HEMETAIUTAMH, MX
Pa3NTHYHYI0 OKUCIUTENBHYIO
CIIOCOOHOCTh
14 | TamoreHs! IIpakrideckas pabora Ne 3 OnpenenuTs  comepKaHue 2 YMeTh NIPUMEHATH HOHOCE- Jlaruuk xnopuz-
«Onpenenenne coaepxa-Hus XJIOpUI-HOHOB B HCCIENY- JIEKTUBHBIE TAaTUUKU HOHOB
XJIOPUI-UOHOB B IIUNTHEBOU €MBIX pacTBOpax

BOZIE»




9€

lpodoskeHue

Ne Tema Conep:xkanue IleneBasi ycranoBka ypoka| Kosa-so | Ilnanmpyembie pesyiabratbl | HMcenoab3oBanue
n/n 4acoB o0opynoBaHus
15| Ceposomopox, JleMOHCTPAIMOHHBIH OTIBIT: W3yuntsb nabopaTopHbie 1 3Hatb 1abopaTopHbIe crmoco- Obl | Ammapar s
cynbhuapt «llomyuenne cepoBOIOPO-1a 1 | criocoOBI MOTYUEHUS Cepo- TIOJTyYEHHUs] CEPOBOZIOPO- 1a, €r0 | IPOBEJCHNUS XH-
H3YYEHHE €r0 CBOUCTBY. BOJOPOZIA, €T0 CBOMCTBA U u3HYeCKue U XUMH- YeCKHe MHUYECKHX PEAK- LI
JlaboparopHblii ombIT: CBOHCTBA CYIb(UI0B CBOMCTBA. YMETh IIPO-BOAHUTH (AIIXP), mpu-60p
«CuHTe3 cepoBoopoa. KAaueCTBEHHBIC PEAKIUU HA JUIA TIONTy4e- HUS
KauecTBennbie peakuuu Ha CEpOBOIOPOJ 1 CONH ra3oB WK armapar
CepOBOOPO/L U CYIb(H- [1bD) CEPOBOJIOPOIHOI KHC- JIOTHI, Kunma
COCTaBIIATH COOTBET- CTBYIOLIUE
ypaBHEHHUS XMMH- YECKUX
peaKiui
16 | Hemerammst. Oxcn- | [€MOHCTPALMOHHBIH OTIBIT N3yunth cBoOiCTBA CEpHU- 1 3HaTh pu3nYecKue 1 XuMmye- Annapar s
11 cephl. CepHu- No 4«H3yuenne cBoiicTB CTOTO rasa CKHE CBOHCTBA CEPHMCTOrO ra3a. | NMPOBEIEHHS XH-
cTast KUCI0Ta CCPHHCTOrO rasa i CCpHH- YMeTh 3aIUCHIBATL YPABHEHUS | MUYECKUX PeaK-LIUi
CTO KHCIOTB PeaKIuii ra3a ¢ BOJIOM, co (AIIXP)
1eI04aMu
17| Hemerammr. Am- Jlabopatoprbiit ombir Ne 9 DKCIepUMEHTAIBHO JI0Ka- 1 3HaTh, YTO PacTBOp aMMHUakaB | JlaTduk 3nmekTpo-
MHaK «OCHOBHBIC CBOVICTBA aM- 3aTb NIPHHAJIEKHOCTD pac- BOJIE — C11a0bIii EKTPO-IIHT. IIPOBOJIHOCTH
MuaKka» TBOpa aMMHaKa K Cl1a0bIM YMeTh onpenenaTs 3To
AIEKTPOJIUTAM CBOIICTBO C MIOMOILBIO JaT4H-Ka
3NEKTPONPOBOJTHOCTH
18 | Oxcnn asora (IV) JleMOHCTpaIMOHHBIE OMbI- ThI: | V3yuuTh MPOMBIILICHHbIE U 1 3HaTh NPOMBILIEHHBIE U J1a- Tepmopesuctop-

«[lomyuyenue okcua a3ora
(IV) 1 u3ydenue ero cBOHUCTBY;
«OKHUCIIEHNE OK-CHIa a30Ta
(IT) mo oxcuaa azota (IV)»;
«B3anmoeni- cTBHE OKcUIa
azota (IV) ¢ Bojoii u
KUCTIOPOJIOM, TIO-TyYEHHE
A30THOM KHCTIO- ThD»

n1abopaToOpHBIE CIOCOObI
MOJTYyYCHHUA OKCHJA a30-

ta (IV), ero cBoiicTBa, npu-
MEHEHHE B IPOH3BOJICTBE
a30THOM KHCJIOTBI

OopaTopHbIe CTIOCOOBI TTOITY-
yeHus okcuna azota (IV), ero
(r3MUecKre 1 XUMUYECKHE
CBOMCTBA. YMETh COCTABIIATH
COOTBETCTBYIOIUE YPaBHEHHUS
XHUMUYECKHX PEAKLIHH.

YMeTh 00BSACHATH PUMEHE-
Hue okcuza asota (IV) B mpo-
M3BOJICTBE A30THOM KHCIIOTHI

HEIM TATYHK TEM-
Teparypsl, AaTINK
pH, matuuk >mex-
TPONPOBOAHOCTH,
ammapar s mpo-
BEJICHUS XUMIYe-
CKUX peaKIuit
(AITXP), maraur-
Hasl MeIajika




IIpooonicenue

Ne Tema Conep:xkanue IlesneBast ycranoBka ypoka | Kosa-po | Ilnanmpyembie pesyiabratbl | HMcenoab3oBanue
n/n 4acoB 000py/10BaHus
19| Asornas xucnorau | lpaxrideckas paGora Ne 4 OKCIEpPUMEHTANBHO OTpe- 2 YMeThb UCTIOB30BaTh HOHOCE- Jlarauk HUTpat-
e€ comm «OnpeienieHue HATPAT-UOHOB B | NieTHTH COZIEpIKAHNE HU- TPAT- JICKTUBHBIE JAaTYNKH IS HOHOB
IIATATEIEHOM PAaCTBOPEY HIOHOB B PacTBOpax OIpEZENECHUS HOHOB
20 | MunepansHbe Jlabopatopasiit ombit Ne 10 | Sxcrepumenransro pasii- 1 YMeTb 3KcepuMEHTaIbHO JlaTunk snektpo-
ynoOpeHust «OnperienieHre aMMuad- HOA | yaTh MOYEBHHY U MUHE- OMpPEENATh MOUEBUHY [IPOBOJHOCTH
CCJIUTPBI U MOYCBUHLBI) pajbHEBIE ynoﬁpeHHg
21 | Merammsr. Kans- Jlaboparoprbiit o Ne 11 OKCIepUMEHTAIBHO YCTa- 1 3HaTb CBOWCTBA COEMHEHUI JlaTunk snektpo-
. CoequHeHns «BsanmopeiicTBue  M3BECT- | HOBUTH obpazoBaHue KaJIbIIMA ¥ €70 3HAYCHHUE B IIPOBOJHOCTH,
KaJIbLIUA KOBOM BOJBI C YTJICKUCIBIM | cpeHEl U KMCIIOH COMH NPUPOJIE ¥ XKU3HH YeI0BeKa MarHuTHas Me-
razom» Ianka, mpuoop
JUISL TIONTyYeHHUS
Ta30B WK amMa-pat
Kunma
22 | Meramisl. XKeneso | JlaboparopHsiii ombit Ne 12 1 JlaTuvik naBneHus

«OKHUCIIEHHE KENe3a BO
BIQKHOM BO3/LyXE»

Uccnenosath nporiece
3JIETPOXUMUYECKOH KOPPO-
31H JKeJe3a B BO3IYXe

3Hath, YTO MPOLECC KOPPO- 3UH
METAJIJIOB TIPOTEKaeT B
TPUCYTCTBHM BOJBI U KHCIIO-
pona. 3HaTh (HaKTOPHI, YCKO-
PSIOIIKE TPOLIECC KOPPO3UH







	химия 8-9
	Рабочая программа по химии для 8-9 классов с использованием оборудования центра Точка роста

