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Pabouass mporpamMma Mo XMMHMHM HAa YPOBHE OCHOBHOTO 0OIIEro o0Opa3oBaHUs
COCTaBJICHA HAa OCHOBE TMOJOXKEHUA M TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeNbHON NporpaMmbl, mpeactaBiieHHbIX B denepaibHoM
rocyJapCTBEHHOM 00pa30BaTEIbHOM CTaHJAPTE OCHOBHOTO

o0miero oOpa3oBaHUs, YTBEPKIESHHOTO MPUKa30oM MHHHCTEPCTBA 00pa30BaHUS U
Hayku P® Ne 287 ot 31.05.2021, ¢ yuetom [IpumepHOi mporpaMmbl BOCIUTAHUS,
OcHoBHOUM oOpazoBarensHOM mporpammbl  MBOY  bompmieyronckas COI
OCHOBHOI'0 00111ero o0pa3oBaHus, MpUMEpHON paboueit mporpammel MHCcTHTYTA
CTpaTeruu pa3Butus oopazoBanus Poccuiickoit Akanemun oopazoanus M, 2021

B COOTBCTCTBHH C

- [onoxxennem o paboueit mporpamme ydeOHOTO mpeameTa, kypca xumuun MbOY
«BOJIBLIHEYT OHCKAA COLI .»

Y OPUEHTUPOBaHA Ha pealn3aluio B IIEHTpe 00pa30BaHMs €CTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKON HampaBieHHocTel «Touka pocta», co3ganHoro Ha 6aze MBOY
«bonbmeyronckas ~ COILI» C IeNbl0 pa3BuUTUS Yy  oOydaroumxcs
€CTECTBEHHOHAYYHOH, MaTeMaTH4eCKOW, HHPOPMAIlMOHHOW  TIPaMOTHOCTH,
bopMHUpPOBaHUS KPUTHUYECKOTO U KPEATUBHOTO MBIIIUICHUS, COBEPIICHCTBOBAHUS
HABBIKOB €CTECTBEHHOHAYYHOM U TEXHOJIOTUYECKON HANIPABICHHOCTH, & TAKKE JJIA
IPaKTUYECKOH OTpabOTKM y4yeOHOro Marepuaia IO YYEeOHbIM MpeaMeTaM
«Dusukay,«XuMus», «buoaorus, « TexHomorus»

Ha 6a3e nentpa «Touka pocTa» obOecredrBaeTCsi peanusaiusi o0pa3oBaTeIbHbBIX
[IPOrpaMM  €CTECTBEHHOHAYYHOM W  TEXHOJIOTUYECKOW  HAIPaBJICHHOCTEW,
pa3pabOTaHHBIX B COOTBETCTBHHM C TpPeOOBAaHUSMM 3aKOHOJATEILCTBA B cdepe
oOpazoBanuss W C yd€roM pexomeHmanuii . (OOpas3oBarenbHas Mporpamma
MO3BOJISIET HMHTETPUPOBATH. pEAIM3yeMble 37eCh TOIXOJbI, CTPYKTYpy U
coJiep>KaHue TIPU OpraHU3alMK OOy4eHHs XMMUU B 8—9 Kiaccax, BRICTPOSHHOM
Ha Oaze s000Oro M3 JOCTYNHBIX Yy4yeOHO-Meroauudeckux komiuiekcoB (YMK).
Hcnonb3zoBanue 060py10BaHus IEHTPa

«Touka pocCTa» MO3BOJIACT CO3AaTh YCIIOBUA!
e A PaCIIUPCHUA COACPKAHUA IMKOJIbHOI'0O XUMHUYCCKOT'O O6pa3OBaHI/I$I;

e JUIA TIOBBIIICHWS TO3HABATEIBHON  aKTHMBHOCTH  OOYYalOIIHUXCS B
€CTECTBEHHOHAY4YHOU 00J1aCTH;

e JUIA pPa3BUTHS JIMYHOCTH peOEHKa B TIpoIecce OOYYCHHsS] XUMHUHU, €Tro
cocoOHOCTEM, (OPMUPOBAHUSA U YAOBIETBOPEHHUS COLMAIBHO 3HAUUMBIX
MHTEPECOB U MOTPEOHOCTEN;

iyt paboOThl C OMAPEHHBIMH IIKOJLHUKAMH, OpPTaHU3AIMH WX Pa3BUTHS B
pPa3TUYHBIX 00JACTsIX 00pa30BaTEIIbLHON, TBOPUECKON JEATEIHHOCTH.
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[Ipumensiss uudpoBbie J1a0OpaTOPUM HAa YpPOKAX XUMHHM, YdYalluecs CMOTYT
BBITIOJTHUTh MHOKECTBO J1a0OpPATOPHBIX PabOT M AKCIEPUMEHTOB MO Mporpamme
OCHOBHOM IIKOJIBI.
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MeTtonuueckre peKOMEHAAIMU MO CO3JaHUuI0 W (YHKIIMOHUPOBAHUIO B
o01eo0pa3oBaTeNbHbIX OPraHU3alMAX, pPACIHOJOKEHHBIX B  CEJIbCKOM
MECTHOCTH M MaJIbIX TOPOJIax, LIEHTPOB 00pa30BaHUs €CTECTBEHHOHAYYHON
U TEXHOJOTHYECKON HampaBieHHOcTel («Touka pocrta») (yTBEpKIACHBI
pacnopsbkeHrneM MuHucTepcTBa npocsemeHus Poccniickoit denepannu OT
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Kpatkoe ommcanume TMOAXOJOB K  CTPYKTYPHPOBAaHHWIO MaTepuajoB B
obOpazoBatensHOl iporpamme (OIT) mpencTaBiaeHbl CleayOMKE pa3aeibl:

1.

2.

.MCTO}II::I HU3Yy4YCHUS BCHICCTB U XUMHUYCCKUX SIBJICHU. 9KCHCpI/IMCHTaJ'IBHBIC
OCHOBBI XMMHUH .

. IlepBoHauanpHble Xxumuueckue moHsATUs . 3 . PactBophl. 4.OCHOBHBIE
KJIAaCChl HEOPraHMYECKUX COCAUMHEHUU. 5. Teopust >IEKTPOIUTHUYECCKOU
adccoruanuu. 6. XuMu4eckue peakiuu. 7. XUMHYECKHE DJIEMEHTHI
(cBOMCTBa METAIOB, HEMETAJIOB M X COSTUHECHHUI).

B oCHOBY BBIJICJICHUSI TaKHMX PAa3JACIOB 3AJI0KEH XHUMHUYECKHUU SKCIIEPUMEHT,
TpaaullMOHHAs cuctemMa wu3ydeHus xumuu. OcHOBHOW (opmoii yueOHOM
JESITEIbHOCTH ABJSICTCS. XUMHUYECKUUA HKCIEPUMEHT, MNPOBOJAUMBIA B BHUJIE
7a00paTOPHBIX, MPAKTUYECKUX pPabOT M AeMOHCTpanui. JleMOHCTpalMOHHBIHA
DKCIIEPUMEHT MPOBOJUTCA B TOM ClIydae, €CJIM OH OIlACeH ISl BBINOJHEHUS
YYAIIUMHUCS WA UMEIOLITUNACS TpUOOp MPeACTaBIeH B €IMHCTBEHHOM dK3EMILISIPE.
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JIJ1st M3y4YeHHus mpeaMeTa « XuMHsD» Ha 3Tane 0CHOBHOTO 001ero oopa3oBaHusi

orBoautest 140 yacoB: 8 kmacc - 70 dacoB; 9 kmacc —70 wyacoB. JlaHHas
oOpa3oBareibHas IporpamMma OO0ECIICUMBACT YCBOCHHUE YYAIIMMHKCS BaKHEHUIIIHX
XUMHUYCCKUX 3aKOHOB, TCOPHHA W TOHATHH, (DOPMUPYET MpEICTaBICHUE O POJIH
XUMHUHU B OKPYXKAIOIIEM MUPE W KU3HM 4YeloBeKa. [Ipu 3TOM OCHOBHOE BHUMAaHHE
YACIACTCS CYITHOCTH

XUMHNYCCKUX peaKuHﬁ N MCTOAaM HUX OCYHICCTBJICHHA.

OnHYUM W3 OCHOBHBIX MPHUHIIMIOB MOCTPOCHUS MPOTPaMMBbl SIBJISIETCS MPUHIIMI
JOCTYITHOCTH . OKCIEPUMEHTAJIbHBIC JAHHbBIC, IOJYYEHHBIC YYAIIUMUCSA MpU
BBITIOJTHEHUN KOJIMYECTBEHHBIX OMBITOB, MO3BOJISIOT YYAIIUMCS CAMOCTOSATEIBHO
JenaTh BBIBOJbI, BBIABIIATh 3aKOHOMEPHOCTH. [loaxonpl, 3allo)KEHHBIE B
coJiep>KaHue MPOrpaMMbl Kypca, CO34al0T HEOOXOAUMBIE YCIOBUS ISl CACTEMHOTO
YCBOEHUSl YYallUMHUCS OCHOB HayKH, I OOECHEeYeHHs] pa3BUBAIOIIETO U
BOCIHTHIBAIOLLETO BO3ACHCTBYS 00YUEHHs Ha TMYHOCTh Y4alErocs.

q)OpMI/IpyeMLIG 3HaHHUA JOJIXKHBI CTAaTh OCHOBOM CHUCTEMBI Y6€H(H€Hﬂﬁ IKOJIbHHUKA,
HCHTPAJIBbHBIM AAPOM €T'0 HAYYHOI'O MHUPOBO33PCHUA.

Omnucanne MaTepuaTbHO-TEXHIUUECKOH 0a3bl IleHTpa « Touka pocTay,
HCI0JIb3YeMOro /sl peajJu3aliuo0pa3oBaTe/IbHbIX IPOrPaMM B paMKax Ipe
NOJABAHUSI XUMHHU

Hugposaa (komnviomepnasn) naoopamopusn (LJI), nporpaMMHO-annapaTHbINA
KOMILJIEKC, JaTYMKOBas CHUCTEMa — KOMIUIEKT Yy4eOHOro oO0OpyI0OBaHUs,
BKJIIOYAIOIINI  WM3MEPUTEIbHBIN  OJOK, HUHTEpdelic KOTOpOro  MO3BOJISET
o0OecreynBaTh CBSI3b C MEPCOHAIBHBIM KOMIIBIOTEPOM, W Ha0Op JaTYUKOB,
PETUCTPUPYIONINX 3HAUCHUS PA3TINYHBIX (PU3UUYECKUX BEJIMUYHH.

Jdamuux memnepamypost naamunoevlii — TPOCTOM U HAUEKHBIA JTATUYUK,
MPEIHA3HAYEH U1l U3MEPEHHsS] TEMIEPAaTyphbl B BOJHBIX PAaCTBOPAX U B Ta30BbIX
cpenax. HMmeer paznuunbiii auanazoH wusMmepeHuid ot —40 mo +180 °C.
TexHuueckue  XapakTEPUCTUKU  JaTYMKA  YKa3aHbl B MHCTPYKUHUH 1O
DKCIUTyaTauuu. /lamuuk memnepamypsl MmMepMONApHblii NTPEAHA3HAYCH IS
u3Mmepenust temmneparyp 1o 900 °C. Hcnonb3dyeTcss mpu BBIIOJHEHUU pPadoT,
CBSI3AHHBIX C M3MEPEHUEM TEMIEpaTyp IUIAMEHH, IUIABJICHUS W Pa3JIOKECHUA
BEILIECTB.

Jamuyux onmuueckou naomuocmu (Koaopumemp) — TPEAHA3ZHAYEH IS
M3MEPEHUS ONTUYECKON MIOTHOCTU OKPAIICHHBIX pacTBOpoOB. Mcnonb3yercs npu
n3yuyeHnn TeM «PacTtBopel», «CKOPOCTh XHMHYECKHUX PEAKIHU, ONpEAeICHUN
KOHIICHTPAI[UX OKPAIIEHHBIX HOHOB.

Jlamuux pH npennazHadeH Uil UM3MEpPEeHHs] BoOJOpoAHoro mnokaszatens (pH)
BOJIHBIX PACTBOPOB B Pa3IMYHBIX UCCIETOBAHUIX O0BEKTOB OKPY’KaIOIIEH CPEIbL.
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Jlamuuk  21eKkmponposoonocmu NpeiHa3HAYeH IS U3MEpPEHUs  yJeIbHOU
AIEKTPOIPOBOIHOCTH KUAKOCTEH, B TOM YMCII€ U BOJHBIX PACTBOPOB BEIIECCTB.
[Ipumensiercs TpuU  M3YYCHUM TEOPUU DIIEKTPOIUTHUYECKOM  JUCCOIMAINH,
XapaKTEPUCTUK BOAHBIX PACTBOPOB

Jlamuuk X10puo-uoH06 NCTIONB3yeTCsl ISl  KOJIMYECTBEHHOTO OMPEIASICHUS
CoZlep KaHMsl MOHOB XJIOpAa B BOAHBIX pacTBOpax, MOYBE, MPOAyKTax muTanms. K
JATYUKY MOJIKJII0YAeTCs HOHOCENIeKTUBHBIN 3ekTpo (MCD) (pabouuii snektpon),
MOTCHITMA KOTOPOTO 3aBUCHUT OT KOHIICHTPAIMH OIPEACIIeMOro HOHa, B JAHHOM
cnydyae oT KoHueHTpauuu aHuoHoB CI. Tlorenmuan MHMCD onpenensior
OTHOCHUTEJIBHO 3JICKTPO/Ia CPAaBHEHHUS, KaK TIPABUIIO, XJIOPCEPEOPSTHOTO.

amuux Humpam-uoH06 NIPENHA3HAYEH Il KOJWYECTBEHHOIO OIPEIEICHMUS
HUTPATOB B PA3JMYHBIX O0BEKTAX OKPYXkAIOLIEH Cpeabl: BOJAE, OBOILIAX, (PPYKTaX,
KOJIOACHBIX M3IENUAX U T. 1.

Mukpockon yughpoeoi ipeiHa3HaAYeH Ui U3Y4YeHUS (OPMBI KPUCTAIOB H
HaOJII0ICHUS 32 POCTOM KPUCTAIIOB.

Annapam o0nsa npoeedenus xumuueckux peaxuyuii (AIIXP) npenHa3zHayeH s
MOJYYEHHUS U IEMOHCTPAIIMU CBOMCTB TOKCUYHBIX IMAPOB U ra3oB . DTU BEIECTBA
MOJIy4yaloTCsi B KoJIOe-peakTope, W MNpU HarpeBaHuu (Wi O3 HarpeBaHus)
razoo0pa3Hble BEIIECTBA MPOXOAAT Uepe3 MOTJIOTUTEIbHbIE EMKOCTH (HACAIKH) C
pacTBOpaMM peareHTOB, BCTYMAalOT C HUMU B peakiuioo. HM30bITOK Traza
MOTJIONIAETCA KUJIKUMU M TBEPABIMM pEareHTamMH, a TaKXe AKTUBUPOBAHHBIM
yriaéM. Ammapar yaiie BCEro HCHOJIB3YIOT IS TOJIyYeHUS W JAEMOHCTpaluu
CBOICTB XJ0pa,
cepoBonopona. Ilpuoop ona demoncmpayuu 3a6UCUMOCHU CKOPOCMU XUMUYECK
UX peakuuil om paziudHslX )aKmopoe VCrioab3yloT NPpU U3YYEHUN TEMBbl

«CKOpOCTh XUMHUECKOW PEaKIUu» M TEIUIOBOTO 3(PdeKTa XUMHUECKUX PEaKIuil.
[Ipubop maér BO3MOMKHOCTH HKCIEPUMEHTAJIBHO HCCIEIOBaTh BJIUSHUE Ha
CKOPOCTh XMMUYECKHX PEaKLMM cieayromux (GakTopoB: MPUPOIbl pearupyromux
BEILECTB, KOHLIEHTPALlMU PEAarupyronux BEMIECTB, IUIONIaA1 TpaHuLbl pa3jaena (a3
B TETEPOTr€HHBIX  CHUCTeMax  (ITOBEPXHOCTU  COMPUKOCHOBEHUS  MEXKIY
pearupyronmMy BEeIECTBAMHU ), TEMIIEPATYPhI, KaTalu3aTopa, HHTHOUTOpA.

Iunemka-o0o3amop — tpucnocoOJieHUe, HUCIMOJIb3yeMOoe B J1a0OpaTopuu Jis
OTMEpPUBAHMS OMNPEACIEHHOTO 00bEéMa IKUAKOCTU. [IMMETKHM BBITYCKAIOTCS
MEPEMEHHOTO M TIOCTOSSHHOTO 00b&éMa. B  KOMIIEKTHI 00OpyAOBaHHS ISt
MEJUITMHCKUX KJIACCOB BXOJAT YAOOHBIE MHUMETKHU- J03aTOPhl OJHOKAHAIBHBIC,
MO3BOJISIONINE HACTPOUTH HEOOXOAMMBIA O0BEM OTOMpPaeMON >KUIKOCTH B TPEX
Pa3TUYHBIX JAHana3oHax.

bana  komobunupoeannas npeqHazHauyeHa IS HarpeBa  CTEKJISIHHBIX U
dbapdopoBbIX coCylioB, KOrja TpeOyeTcs CcOo3/1aTh BOKPYI HAarpeBaeMoro cocyja
paBHOMEPHOE TEeMIEpaTypHOE Tiojie, H30eXaTh HCIOIb30BAHUS OTKPBHITOTO
IJIAMEHU W PacKal€HHOM sieKkTpudeckoil crmpanu. Kopryc koMOMHHpOBaHHOM
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OaHH ciciiaH M3 aJOMUHHA. >KI/II[KOCTH8.}I HaCTb KOM6I/IHI/IpOBaHHOﬁ OaHu
3aKpPbIBACTCA KOJIbLIAMHA PA3JIMIHOIO AUaMeTpa.

Ilpubop ona nonyuenus 2a306 UCTIONB3YETCS ISl TIOJNYYEeHUS HEOONBIINX
KOJIMYECTB Ta30B: BOAOPOA, KUCIOpoAa (M3 MEpOKCHAA BOJIOPOA), YIIIEKUCIOTO
rasa.

PaGouast nporpamma o xumuu Jyisi 8—9 kiaccoB
C HCIO0JIb30BaHUEM 000pyaoBaHNs nHeHTpa «Touka pocray

Ha 06a3e nentpa «Touka pocrtay oOecrieuMBaeTCsl peanu3alus o0pa3oBaTeIbHBIX
MPOrpaMM  €CTECTBEHHO-HAYYHOM H  TEXHOJOTMYECKOW  HAIMpPaBJIEHHOCTEM,
pa3paboTaHHBIX B COOTBETCTBMM C TpeOOBaHUSIMH 3aKOHOAATEIbCTBA B cdepe
oOpazoBaHust U ¢ y4€roM pekoMmeHpanmii denepanbHoro omeparopa y4eOHOTO
peaMeTa «XUMUD.

OOpa3oBaTenbHas MporpaMMa MO3BOJISIET UHTETPUPOBATH PEAIU3YEMbIE MTOAXO/BbI,
CTPYKTYPY U COJEpXaHUE€ IpPH OpraHu3anuu oOydyeHHs XUMHH B 8—9 Kiaccax,

BBICTPOEHHOM Ha 0a3e JIto00ro 13 JOCTYIHBIX Y4EOHO-METOJUUYECKUX KOMILJIEKCOB
(YMK).

Hcnonb3oBanue obGopynoBanusi «Touka pocray mpu peanmszanuu aanHoud OI1
MO3BOJISIET CO3/1aTh YCIOBHS:

-1 paCIIUPCHUS COACPKAHUA IMKOJIBbHOI'0O XUMHWYCCKOT'O O6pa3OBaHI/IH;

-7 TIOBBIICHWS ~ TTO3HABATCIBHOM  aKTUBHOCTH  OOydYaromuxcss B
€CTECTBEHHOHAYYHOU 001acTH;

-7 pa3BUTHSA JIMYHOCTH peOEHKa B TMporiecce OOyYeHHS XUMHUHU, €T0
criocoOHOoCcTeM, (opMUpOBaHMS U YAOBJICTBOPEHHUS COIMAIBHO 3HAUYUMBIX
WHTEPECOB U MOTPEOHOCTEN;

-7 paboThl C OMAPEHHBIMHU IIKOJBHUKAMH, OpPTaHU3allMM WX Pa3BUTHS B
Pa3JIMUHBIX 00JACTAX 00pa30BaTEIbHON, TBOPUECKON NEATEIBHOCTH.

Hopmbl o11eHOK 32 Bce BH/IbI IPOBEPOYHBIX padoT

«5» —  ypOBEHb  BBIMIOJHEHUS  TPEOOBAaHWUN  3HAYUTEIHLHO  BBIIIE
yIOBIETBOPUTEIHHOTO: OTCYTCTBHE OINMMOOK, Kak MO TEKyleMy, TaK H IO
npeabIAyleMy Y4eOHOMY MaTepuaty; He 0oJiee OTHOTO HEeJ0uETa.

«4» — ypOBEHb BBITIOJTHEHUS TPEOOBAHUM BBIIIE YAOBICTBOPUTEIHLHOTO: HATUIUE
2—3 ommboK uiau 4—6 HeToYETOB M0 TEKYIIeMy YueOHOMY MaTepuaily; He 0oJiee
2 omunbok uiau 4 HEMOo4YETOB MO MPOWJEHHOMY MaTepualy; HCIOJIb30BaHUE
HEpaIMOHAJILHBIX PUEMOB PEIIeHUs YIeOHOMU 3a/1auu.



TOUKA \!pocm

«3» — [OCTaTOYHBII MHUHUMAIBHBI YpPOBEHb BBIOJHEHUSI TPeOOBaHUH,
PEIBSIBISIEMBIX K KOHKPETHOHN padote: He 6onee 4—6 ommbok win 10 HemouéToB
o TeKyleMy ydeOHOMY MmaTepuainy; He Oosiee 3—35 ommbok uiau He Oonee 8
HEJ0YETOB IO MPOUICHHOMY Y4eOHOMY MaTepHany.

«2» — YpOBEHb BBITIOJHEHUS TPEOOBAHUI HIKE YIOBICTBOPUTEIHHOTO: HAINYHNE
oonee 6 ommOok mim 10 HEAOYETOB MO TEKyLIEMYy MaTepuaily; 0oyiee 5 ommOOK
i 6osee 8 HEOUETOB IO MPOHACHHOMY MaTepHay.

INIAHNPYEMBIE PE3VIJIbTATBI OCBOEHU A
YYEBHOTI' O IPEJIMETA «XUMHUS» B OCHOBHOMU HIKOJIE

N3ydyeHne XuMHM B OCHOBHOM IIKOJIE HAIPaBJI€HO HA JOCTUXKE HHUE
OOYYarOIIMMUCS JIMYHOCTHBIX, METANPEAMETHBIX M TPEIMET HBIX PE3yJbTaTOB
OCBOCHHMSI Y4EOHOTO MpemeTa .

JIMYHOCTHBIE PE3YIBTATHI

JInyHOCTHBIE PE3yJbTAaThl OCBOCHUS MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHus
JIOCTUTAIOTCSI B XOJI¢ OOYUYEHUs] XUMHUHM B €IUHCTBE Y4EOHON M BOCIUTATEIbHOU
nesaTenpbHocTH OpraHu3alui B COOTBETCTBUM C TPAAULMOHHBIMU POCCHUCKUMHU
COLMOKYJIbTYPHBIMA W JTyXOBHOHPABCTBEHHBIMU IIEHHOCTSIMH, NPUHATHIMU B
oOllecTBe TpaBUJiaMd M HOPMaMH TOBEACHHUSA, U CIOCOOCTBYIOT Ipolieccam
CaMOTIO3HaHUS, CAMOPA3BUTHS U COLIMATIU3AINH 00YUYaOIIUXCS .

JIM4HOCTHBIE pe3yJbTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YUCJIE B YACTH:
Ilampuomuueckozo éocnumanusn

1. meHHOCTHOrO OTHOILICHUS K OTEYECTBEHHOMY KYJBTYPHOMY,
MCTOPUYECKOMY W HAy4YHOMY HACJIEAWI0, MOHUMAHUsA 3HAYCHUSA XU
MUYECKOW HAyKH B H3HU COBPEMEHHOI'0 OOIIECTBA, CHOCOOHOCTH BIAJETh
JIOCTOBEpHON WH(pOpMaImenn o MepeoBhIX MOCTIKCHHUSIX M OTKPBITHUIX
MHPOBOM M OTEYECTBEHHOW XWUMHH, 3aMHTEPECOBAHHO CTU B HAy4YHBIX
3HAHMSIX 00 YCTPOWCTBE MHpa U OOIIECTBA;

I'pasicoanckozo éocnumanus

1. mpencraBiieHHs O COLMAJIBHBIX HOPMaxX M MpaBUiIaxX MEXIMYHOCTHBIX
OTHOILIIEHUH B KOJUIEKTHBE, TOTOBHOCTH K pPa3HOOOpPa3HOM COBMECTHOMU
JESTEIIbHOCTH TMpU  BBINOJHEHUM Y4eOHBbIX, IO3HABATEJIbHBIX 3ajad,
BBIMIOJTHEHUH XUMHUYECKUX IKCIEPHUMEHTOB, CO3JaHUHM Y4€OHBIX MPOEKTOB,
CTPEMJIEHUS K B3aUMOIIOHMMAHMIO M B3aWMOIIOMOIIM B IPOLECCE 3TOU
yueOHOW JEeATENbHOCTH; TOTOBHOCTH OLIEHUBAaTh CBOE TIOBEACHUE W
IIOCTYIIKA CBOMX TOBApHILEH C ITO3UIIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
y4ETOM OCO3HAHUSA IOCIEACTBUM MOCTYIIKOB;

llelmocmu HAYYHO020 RO3HAHUA
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1. MHPOBO33PCHYCCKHX HpC,IICTaBJIeHI/Iﬁ O BCHICCTBE U XUMMYECKOU PCaKIuu,
COOTBCTCTBYIOIIMX  COBPCMCHHOMY YPOBHIO pa3Bu THA HAYKH H
COCTaBJHAIOIIUX OCHOBY IJIsI IIOHHMAHHA CYIDHOCTH Haquoﬁ KapTHUHBI
MHpPa, Hpe,Z[CTaBJIeHI/Iﬁ 00 OCHOBHBIX 3dKOHOMCPHOCTAX PAa3BUTHA IIPUPOIDBI,
B3aMMOCBA34X 4YCJIOBCKa C HpHpOI[HOfI CpGI[OfI, O poJIn XUMHUHU B IIO3HAHUU
OTHUX SaKOHOMepHOCTGi’I;

2. TIO3HABATEJHHBIX MOTHBOB, HAIIPABJICHHBIX HA TIOJyYCHUE HOBBIX 3HAHUU T10
XUMHH, HEOOXOJMMBIX JJii OOBSCHEHHS HAOJI0/IaeMbIX IMPOIECCOB H
SIBIICHUI;

3. MO3HABaTENbHON M MH(POPMALMOHHON KYyJbTYpbl, B TOM 4YHCJIE HaBBIKOB
CaMOCTOATENbHOM  pabOTBl ¢  y4eOHBIMH  TEKCTaMH, CIPaBOYHOM
JUTEPATYPOU, TOCTYIHBIMU TEXHUYECKUMHU CPEACTBAMU MH(POPMALMOHHBIX
TEXHOJIOTHH;

4. uHTepeca K OOYYEHHUIO U IO3HAHUIO, JIOO03HATEIbHOCTH, TOTOBHOCTH H
CHOCOOHOCTH K €caMOOOpa30BaHMIO, HUCCIEIOBATEIbCKON AESTEIBbHOCTH, K
OCO3HAHHOMY BbIOOPY HAINpPaBJIEHHOCTH M YPOBHS OOYYEHHMSI B TaJIbHEUILIEM;

Dopmuposanusn Kyapsmypol 300pP06bs

1. oco3HaHWs IIEHHOCTH >KM3HH, OTBETCTBCHHOTO OTHOIICHHS K CBOEMY
3JI0pPOBBIO, YCTAHOBKH Ha 3JI0POBBIA 00pa3 KU3HU, OCO3HAHUS MOCIEACTBUI
U HEMPUATUS BPETHBIX MPHUBBIYCK (YIOTPEOJICHUS aJKOTOJs, HApPKOTHKOB,
KypeHUs), HEOOXOJMMOCTH COOJIIOJCHUS TIpaBHJI OE30MacHOCTH TIPH
oOpaIieHny ¢ XUMUYECKUMH BEIIECTBAMU B OBITY M pealTbHOM JKU3HU;

Tpyoosozo éocnumanusn

1. KOMMYHUKATHBHOW KOMIETEHTHOCTH B OOILECTBEHHO IMOJIE3HOM, y4eOHO-
UCCJIeI0BATENBCKOM, TBOPYECKON U JIPYTUX BUAAX ACATENbHOCTH; UHTEpEca
K MPAKTHYECKOMY M3YYEHUIO MPOPeccuil U Tpyda pa3iIMdHOro pojia, B TOM
YUCJIIE HA OCHOBE NPHUMEHEHUS MPEAMETHBIX 3HAaHUA 10 XUMUH,
OCO3HAHHOTO  BbIOOpPA MHAMBHUIYAJbHOM  TPAaeKTOPUM  NPOAOKEHUS
o0Opa3oBaHMsI ¢ Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIHOCOOHOCTH K XMMMH,
OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;

IKon02uuecK020 60CRUMAHUA

1. PKONOrMYecKH LEeNeco00pa3HOr0 OTHOIICHUSI K TMPUPOJIE KaK HCTOYHUKY
KU3HM Ha 3eMJjie, OCHOBE €€ CYIIECTBOBAaHHUS, TOHHMAHHS IIEHHOCTH
3I0POBOTO M 0€30IMacHOro oOpasa >KM3HHM, OTBETCTBEHHOT'O OTHOIICHHS K
COOCTBEHHOMY (DM3MYECKOMY M TICUXWYECKOMY 370POBBIO, OCO3HAHMSI
IIEHHOCTH COOJIOZICHUSI TIPAaBWJI 0E€30MacHOTO TMOBEACHUS Tpu padoTe ¢
BEIICCTBAMH, a TaKXKE€ B CHTYyalHsIX, YIPOXKAIOIIUX 370POBBIO0 W JKU3HH
JIIOJICH;

2. crnocoOHOCTU MPUMEHATH 3HAHUSA, MMOTYyYaeMble IPU U3YYEHUH XUMHH, JIJIs
pelieHuss 3axad, CBSA3AHHBIX C OKpYXalLEeW NOPUPOJHOU Cpenow,
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IOBBIICHUA YPOBHA AKOJIOTUYECKOMN KYJIbTYPbI,0CO3HAHUA r7100aJI5HOTO
XapaKTepa IKOJIOTHUYUCCKHUX HpO6JIeM u HYTefI HUX PpCHICHUA ITOCPCACTBOM
MCTOOJOB XUMUH,

3. DKOJIOTHYECKOI0 MBIIIJICHUA, YMCHHUA PYKOBOJACTBOBATLCA UM B
HOBH&B&TCHBHOﬁ, KOMMYHI/IKaTI/IBHOI\/'I 151 COHHaHBHOﬁ IMIPAaKTHUKC.

MeranpenMeTHbIe pe3yJIbTaTh

B cocraBe MeTanpeaIMETHBIX  pE3yJbTaTOB  BBUACIAIOT  3HAYUMBbIE IS
dbopMUpOBaHHS MHPOBO33PEHUSA OOIIEHAYYHbIE TMOHATHS (3aKOH, TEOpus,
NPUHLUI, TUNOTE3a, (PaKT, CUCTEMa, MPOIECC, IKCHEPUMEHT U Jp.), KOTOpbIE
UCTIONB3YIOTCS. B €CTECTBEHHOHAYUYHBIX YYE€OHBIX MPEAMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUN M3 3TUX MPEAMETOB (OPMHUPOBATH MPEACTABICHHE O LEIOCTHON
HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE yUeOHbIE IEUCTBUS (ITI03HABATEIIbHBIE,
KOMMYHHUKAaTHBHbBIE, PETYJIATUBHbBIE), KOTOpbIE OOECIEUUBAIOT (POPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbBHOMY IIJIAHUPOBAHUIO U OCYILECTBICHUIO y4yeOHOU
NEeSATEIbHOCTH.

MeTaHpeﬂMeTHBIC PE3YJIbTAaTbl OCBOCHUA O6pa30BaTeJIBHOI>'I IIporpaMmel 110 XUMHHU
OTpaKaroT OBJIAACHUC YHUBCPCAJIBbHBIMU ITO3HABATCIIBHBIMUA IICﬁCTBPIHMI/I, B TOM
YHCJIC:

ba3zoevimu nocuueckumu oeiicmeuamu

1. yMeHueM HCIoJIb30BaTh MPUEMBI JIOTUYECKOTO MBILIUICHUSI NP OCBOECHUU
3HaHUW: PpaACKpbIBaTh CMBICI XHWMUYECKUX TMOHATUH (BBIIEIATH UX
XapakTepHblC IMPU3HAKH, YCTAHABIMBATh B3aUMOCBI3b C  JIPYTHUMHU
MOHSATHUSIMU ), UCIIOJIB30BATh MOHATHUS Il OOBSICHEHUS! OTACNIbHBIX (DaKTOB U
ABJICHUI; BBIOMpPATh OCHOBAHMS W KpPUTEpUH A  KiaccuUKauu
XUMHUYECKUX BEIIECTB U XUMHUYECKHX PEAKLNN; YCTAHABIMBATh MPUYUHHO-
CJIE/ICTBEHHbIE CBA3M MEXAYy OOBEKTAMH H3YyUEHHUS; CTPOUTH JIOTMUECKHE
paccyxJieHus (MHIyKTUBHbIC, NEAYKTUBHBIE, IO AHAJIOTHH ); 1€JIaTh BHIBObI
Y 3aKJIIOYCHUS;

2. yMEHUEM MPUMEHATHh B TPOIIECCE MO3HAHUS CHMBOJUYECKHE (3HAKOBBIC)
MOJIEJIH, UCTIOJIb3yEeMbI€ B XUMHUHU, TTPEOOPA30BLIBATH MTUPOKO MPUMEHSICMbIE
B XUMUU MOJEJIbHBIE TMPEJICTABICHUS — XUMHUYECKUN 3HAK (CHUMBOJ
AJIEMEHTa), XUMU4ecKkas (popMysia U yYpaBHCHHE XUMHUUYECKOU PEaKIMh —
MIpU PEIICHUH y4eOHOIMO3HABATENIBHBIX 3a/1a4d; ¢ YYETOM ITHX MOJICIbHBIX
MPEJICTABICHUI BBIABISATh M XAPAKTEPU30BATh CYUIECTBEHHBIC MPU3HAKU
M3y4aeMbIX 00bEKTOB — XUMHUYECKHUX BEIIECTB U XUMUYECKUX PEaKITUH;

ba3zoevimu uccneooeamenvckumu oelcmeuimu

1. YMCHHUCM HCIIOJBb30BATL ITOCTABJICHHBLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA
IIO3HaHHA, a TAKXKC B Ka4CCTBC OCHOBbI IJIA (I)OpMI/IpOBaHI/Iﬂ T'HIIOTE3bI I10
IIPOBCPKEC IIPABUJIBHOCTH BBICKA3bIBACMBIX Cy>KI[CHHI>i;
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2. npuoOpeTeHue ombiTa MO IUIAHUPOBAHUIO, OPTaHU3ALMH U MPOBEACHUIO
YUYEHMUYECKUX HKCIIEPUMEHTOB: yMEHHE HaOJI0JaTh 3a XO JOM IIpoliecca,
CaMOCTOATENILHO  MPOTHO3UPOBATh €ro  pe3yibTaTr, (GOpMyIUpOBaTh
0000IIeHUsT Y BBIBOABI MO  pe3yjibTaTaM TMPOBEIEHHOTO  OIIbITA,
UCCJIEIOBAHMUSI, COCTABJIATh OTUET O MPOJICTIaHHOM padoTe;

Pabomoii ¢ ungpopmaueii

1. yMmeHueMm BbIOMpaTh, aHAJIM3UPOBATh M MHTEPIPETUPOBATH MH (OPMALIUIO
pa3IMYHBIX BHJIOB U (OpPM NPEACTaBICHUA, IOJIY4aeMyl0 H3 pPa3HBIX
UCTOYHUKOB (HAay4HONOIYJIIpHas JINTEpPATypa XMUMHUYECKOTO COIEpKaHUS,
CIPaBOYHBIE MOCOOUs, pecypchl UIHTEpHETA);

2. yMEHHMEM MPUMEHSTH pa3InuHble METOBI U 3aIPOCHI P MO UCKE U OTOOPE
uHpOpMaMM M COOTBETCTBYIOUIMX  JAHHBIX, HEOOXOJUMBIX IS
BBINIOJIHEHHS YYEOHBIX M TIO3HABATENBHBIX 33Ja4 ONpPENENEHHOTO THUIA;
npuoOpeTeHne OIbiTa B 00JIACTH  MCMOJIb30BaHUS MHPOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMH, OBJIAJICHUE KYJIbTYPOW aKTUBHOIO
VICIIOJIb30BaHUs PA3JIMYHBIX TIOUCKOBBIX CUCTEM;

3. YMEHHMEM WHCIIOJIb30BaTh M AHANU3UPOBATh B Ipolecce Y4eOHOU W
MCCIIE0BATEIBCKON NEATEIbHOCTH UH(pOpMaLUIO 0 BIIVSTHUU
IIPOMBILIJICHHOCTH, CEJIBbCKOTO XO3fMCTBA M TPAHCIOPTA HA COCTOSHHE
OKpYKaroUen MPUPOTHON CPEIbI;

Ynueepcaﬂbubmu KOMMYHUKAMUGHbBIMU oelicmeuamu

1. ymenuem 3amaBath BONPOCHI (B XOJ€ Juajora W/WiIM JUCKYCCHH) IO
CYIIECTBY 0OCyX)aaeMoil Tembl, (OpPMyIUpPOBATH CBOW MPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJTHEHHUS MPE/TIOKEHHOM 3a1a4H;

2. mpuoOpeTeHne  OmbITa  MPE3CHTAIMA  PE3YJIbTaTOB  BBITIOJHEHUS
XUMHUUYECKOTO JKCIepuMeHTa (71abopaTopHOTO OMbITa, J1A0OpaTOPHOM
paboOThI MO KUCCIIEIOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO MPOEKTA);

3. 3aMHTEPECOBAHHOCTh B COBMECTHON CO CBEPCTHHKAMH IO3HABATEILHOW U
HCCJIEIOBATENLCKON JIEATETLHOCTH MPU PEIICHUH BO3HUKAIOIIMX MPOOJIeM
Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIINMA (00CY X ACHUS,
0OMEH MHEHUSIMH, «MO3TOBBIC IITYPMBI» U JP.);

Ynuueepcanonvimu pezynamuenvimu oeiicmeuamu

1. yMeHHEM CaMOCTOSITEIHHO OMPENEATh MENU ACATEIbHOCTH, TIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIMPOBATh U TPU HEOOXOAMMOCTH KOPPEKTHUPOBATH
CBOIO JIESITEIbHOCTh, BBIOUPATh Hanbosiee 3pHEeKTUBHBIE CITOCOOBI PEIICHHS
y4eOHbIX ¥ TI0O3HABATENIbHBIX 3aJlad, KOPPEKTUPOBATh MPEAJIOKCHHBIN
aJITOPUTM JEUCTBUM MPU BBINIOJIHECHUHU 33IaHUN C YUYETOM IOJYYECHUS HOBBIX
3HaHHUK 00 U3yd4aeMbIX O0BEKTAaX — BEIECTBAX M PEAKITUIX;
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2. yMEHUEM HCIIOJIb30BaTh M AHAIMU3UPOBATH KOHTEKCTHI, Mpeljaraembie B
YCJIOBUHM 33/IaHUMU.

[IpenmMeTHbIE PE3yabTAThI

B cocrtaBe mpeIMETHBIX Pe3yJbTaTOB 10 OCBOCHHIO 00A3aTEILHOTO COIEPKaHUS,
YCTaHOBJICHHOTO JIaHHOW MNpUMEpHON paboueld mporpaMMmoi, BBLIETSIOT:
OCBOGHHBbIE OOYYaIOUTUMUCS HAy4yHble 3HAHUSA, YMEHHUS M CHOCOOBI JEHCTBUNA,
cnenuduueckue A MpeAMET HOW o0nacTu «XUMUsS», BUIBI NEATEIBHOCTH TI0
IOJyYEHUIO HOBOTO 3HAHMS, €ro UHTEpPIpEeTalnuy, NpeoOpa3oBaHUI0 U
IMPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAILUSX.

[IpeameTHble pe3yiabTaThl MPEJCTABICHBI IO TOJaM OOYYEHHUSI U OTpaxkaroT
c(hOpPMHUPOBAHHOCTH Y 00YYAIOIIUXCS CIECTYIONIUX YMEHUM:

8 KIIACC

1. packpwvieams CMBICT OCHOBHBIX XMMHUYECKUX TOHSATHUNA: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, IMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH,
BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U MOJICKYJISIpHasi Macca, KOJIMYECTBO
BEII[ECTBA, MOJIb, MOJISIPHAsI MAcca, MaccoBasl JIOJII XUMUYECKOTO DJIEMEHTA,
MOJISIPHBIT 00BEM, OKCH/I, KHCJIOTA, OCHOBAHHUE, COJIb,
AJIEKTPOOTPHIIATEIILHOCTh, CTETICHh OKHCIICHHS, XWMHUYECKas pPeaKIlus,
TerioBor 3 deKxT peakuuu, kinaccuUKaus peakiuid, XMMUYECKas CBS3b,
pacTBOp, MaccoBas JI0JIsI BEIIECTBA B PaCTBOPE;

2. ULIIOCMPUpPO8ams B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATUH (CM . 1T .
1) 1 TpUMEHSATH ATH MOHATHS IPY OMUCAHUU BEIIECTB U UX MPEBPAICHMIA;

3. ucnonv3zoeams XUMAYECKYI0 CUMBOJIUKY ISl COCTaBJICHHS (JOPMYIT BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINM;

4. onpedensmb BaJEHTHOCTb aTOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHUSX;
CTEIICHb  OKHCJEHHUS  DJIEMEHTOB B OWHApHBIX  COCAMHEHUSX;
MIPUHAJJICKHOCTh BEIIECTB K OMNPEICIEHHOMY KJIAacCy COEAWHEHHM IO
dbopmyliaM; BHJ XHMHYECKOW CBs3M (KOBajJeHTHas ©M HOHHAs) B
HEOPraHUYECKUX COCTUHEHHUSX;

5. packpvieams  cmuicn nepuogudeckoro  3akona J[. WM.  Menneneesa:
JIEMOHCTPUPOBATh TTOHMMAHHE TEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX DJIEMEHTOB OT WX IIOJOXXEHHUS B TEPUOJAUYECKON CHUCTEME;
3aKOHOB COXPaHEHHUs MacChl BEILECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4CHUS, 3aKOHa ABorajzipo; onucwleams u
xXapaxkmepuzoeamusv TaOINIHYIO bopmy MePUOAUYECKOM CUCTEMBbI
XUMHUUYECKUX JJIEMEHTOB: pa3jauyaTh MOHATHUS «rJiaBHas noarpynmna (A-
rpymnma)»y u «mnobounas moxarpynma (brpymma)», mambie u  OGosbive
MEPHUOJIBI; COOMHOCUmMb 0003HAUYCHUSI, KOTOpPhIE UMEIOTCS B TaOIuIEe
«Ilepuognueckas cucrema xumuueckux sneMeHToB JI. . MenaeneeBa» ¢
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YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKUX DJIEMEHTOB
(cocTtaB u 3apsn sizpa, oOlIee YUCIO 3JIEKTPOHOB U pacIpeseleHUe UX M0
AIIEKTPOHHBIM CIIOSIM);

6. xkraccuguyuposamv XMMHUUYECKHE HIIEMEHTHI; HEOPTraHUYECKHE BEIIECTBA;
XUMUYECKHE peakuuu (M0 YHUCIy W COCTaBY YYacCTBYIOIIUX B PEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D (EKTy);

7. xapaxmepuzosambo (onucviéams) OOIIME XUMUYECKHE CBONCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/Iasi OMKMCAHUE MPUME PaMU MOJEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

8. mpoenozuposams CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX Kaue€CTBEHHOI'O
COCTaBa; BO3MOXXHOCTHM MPOTEKaHUs XUMHYECKUX IIpE€ BpAICHUM B
Pa3JIMYHBIX YCIIOBUSIX;

9. @wviuucsIMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;
MacCCOBYIO JIOJIO XHMHUYECKOTO »dJieMeHTa 10 (opMyjie COCIUHEHUS,
MAacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; ITPOBO AUTh PACUETHI IO YPABHECHUIO
XAMHUYECKOMN pEaKIuy;

10.npumersimv OCHOBHBIC OTIEPAIMHA MBICIUTEIBLHON JMEATEILHOCTH — aHaJIu3
U CHUHTE3, CpaBHEHHE, 0000IeHHe, CHUCTeMaTH3alMIo, KiacCu(UKaIuIo,
BBISIBJICHUE TPUYMHHOCIEICTBEHHBIX CBSI3€M — ISl M3YYCHHS CBOMCTB
BCIIECTB U XMMHUYECCKUX PEAKINI; €CTECTBEHHOHAYYHBIC METOIBI TTO3HAHUS
— HaOMIOZICHNEe, U3MEPEHUE, MOJICIIMPOBAHNUE, SKCIIEPUMEHT (peaabHbId U
MBICJICHHBIN);

11.cnedosame ipaBuIaM MOJI30BAHUSI XUMUYECKOH MTOCYI0N U 1a00paTOPHBIM
o0opyZoBaHMEM, a TakKXKe TMpaBwiaM OOpalleHus C BEIIECTBAMHU B
COOTBETCTBHM C HHCTPYKIMSIMH TIO BBIMOJHEHHIO J1a00paTOPHBIX
XUMHUYECKUX OMBITOB MO MOJTYYEHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB
(BomopoJa M KHCIOpOAa), MPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHOM
MacCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U NPOBOJIUTH
XUMUYECKUE HKCIIEPUMEHTHI MO PAaclO3HAaBAaHUIO PACTBOPOB IIEIOYEH U
KHCJIOT ¢ TOMOUIBI0 MHANKATOPOB (JIakMycC, (PeHON(PTATIEUH, METHIIOPAHX U

zp.).

9 KITACC
1. packpvisams cmblci OCHOBHBIX  XUMUYECKMX  TOHSATHUHA:  XUMHUYECKHUH
AJIEMEHT, aToOM, MOJIEKYJla, WOH, KaTHOH, AHHWOH, MPOCTOE BEUIECTBO,
CI0KHOE€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl PEaKIus, XUMUYECKast CBs3b, TEIUIOBOM A HEKT
peaKIuu, MOJIb, MOJIIPHBIN 00BEM, PACTBOP; DIEKTPOJIUTHI, HEAIEKTPOIIHTHI,
AIEKTPOIUTHUIECKAS JUCCOIMAIINS, PEAKIIM HOHHOTO 00OMeHa, 00paThuMbIe U
HEOOpaTUMbIE  PEaKIMH, OKHUCIUTEIHbHOBOCCTAHOBUTEIBHBIE  PEaKIINH,
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OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJIEHUE, AJJIOTPOIIHUS,
aM(pOTEpPHOCTh, XUMUYECKAsI CBA3b (KOBAJICHTHAs, MOHHAs, METAILTHYECKas),
KpUCTAJUTMYECKAass PEMIETKA, KOpPpPO3Us METAIOB, CILIABBI; CKOPOCTh
XUMHUUYECKOU peakluu, npeaeaprHo gomycrumas KoH nentpanus (I111K);

2. ULIOCMPUPOB8ans B3aUMOCBS3b OCHOBHBIX XHMHUYECKUX TMOHSITHHA (cM. 11.1)
U IPUMEHSTh 3TH MOHSATUS MPU ONIMCAHUM BEIIECTB U X MPEBPAILICHUIA;

3. uUcnovb306ames XUMUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJICHUS () OPMYJT BEIIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINN;

4. onpedensamb BAICHTHOCTb U CTEIIEHb OKHUCIICHHUS] XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO  COCTABa; IPUHAIJIEKHOCTH BEIIECTB K
ONpEAENEHHOMY KJIACCy COEIUHEHUN 10 (hopMyraM; BUJ XUMUYECKOU CBS3H
(KkOBaJIeHTHasi, MOHHAsA, METAJUIMYECKasi)) B HEOPTraHUYECKUX COEAMHEHUSX;
3apsA] MOHA IO XUMHUYECKOM (opmyse; XapakTep cpedbl B BOJHBIX
pacTBOpax HEOPraHWYECKUX COCAMHEHUM, TUIl KPUCTALINYECKOW PEIIETKU
KOHKPETHOTO BEILIECTBA;

5. packpvisams cmwicn nepuoguyeckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPHUPOBATH ero
MOHUMAHUE: ONUCHIBAMb U XAPAKMEPU3068amsb TAOIUYHYIO bopmy
NEPUOJIMYECKON CHCTEMbl XHMHYECKHX 3JIEMEHTOB: pPAa3iIN4aTh MOHITHUS
«rnaBHasg mnoarpynna (Arpynmna)» u «mobouHas noarpynna (bpymnma)y,
MaJjible U OOJIbILINE IEPUOJIBI; COOMHOCUMb 0003HAUEHU S, KOTOPhIE UMEIOTCS
B MEPUOAMYECKON TabJMIe, C YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOECHUS
aTOMOB XHWMMYECKUX DJIEMEHTOB (COCTaB W 3apsj sapa, oOIlee YHucio
AIIEKTPOHOB U pacnpeneneHue ux o AIEKTPOHHBIM
CJIOSIM); 00BACHAMb OOIIIME  3aKOHOMEPHOCTH B  W3MEHEHHH CBOWCTB
AJIEMEHTOB M HMX COCIWHEHUN B Mpelesiax MallblX MEPHOJ0B U TJIaBHBIX
MNOJATPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;

6. xKraccuguyuposams XUMUYECKUE DJIEMEHTHI; HEOPTaHUYCCKHE BEIIECTBA;
XUMHUUYECKHE peakiuu (Mo YHCIy U COCTaBy YYacTBYIOIIMX B PEaKIUU
BEILIECTB, MO TEIUIOBOMY 3(PEeKTy, MO0 HU3MEHEHHIO CTENEHEH OKMCIICHHS
XUMHUYECKHUX DJIEMEHTOB);

7. xapaxmepuzosams (Onucvléams) OOIMNE XUMUYECKUE CBOWCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPXKAAsi ONMHUCAHUE MPUME PaMU MOJICKYJISIPHBIX
Y MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUIA;

8. cocmaensimb ypaBHEHUSI  JJEKTPOJMTUYECKOM  AMCCOLMAIMM  KUCIOT,
LIEJI0YEN U COJIEH; MOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLUN UOHHOTO
OOMEHa; ypaBHEHHUs  peaklMi, TMOATBEPKIAOIIUX CYIIECTBOBAaHHUE
TEHETUYECKOM CBA3U MEKIy BELIECTBAMU PA3JINYHBIX KIACCOB;

9. packKpsieamsd CyYIIIHOCTb OKHUCJIUTCIBHOBOCCTAHOBUTCIBbHBIX peaKuHﬁ
MMOoCPCACTBOM COCTABJICHHA 3JICKTPOHHOTI'O Oajranca PTHX peaKuHﬁ;
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10.npocno3uposams cBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS;
BO3MOXXHOCTH TMPOTEKaHUS] XUMHUYECKHX TMpEBpalleHUd B pa3IUUYHBIX
YCJIOBUSIX;

11.6v1uucsims OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYKO MAacChbl BEILECTB;
MacCOBYIO JIOJIF0 XMUMMYECKOTO 3JIEMEHTa MO (op MyJe COEIUHEHMS;
MacCOBYIO JIOJIIO BEHIECTBA B PACTBOPE; MIPOBOAUTH PACUYETHI 10 YPABHEHUIO
XUMHUYECKOHN peaklnu;

12.cneoosams nipaBUIaM TOJIB30BAHKS XUMUUECKOM MTOCYI0U M J1a00paTOPHBIM
o0OpylOBaHUEM, a TaKkKe IMpaBWIaM OOpalieHWsi C BEIIeCTBAMU B
COOTBETCTBHM C HHCTPYKIHMSIMH TIO BBIMOJHEHHIO J1a00paTOPHBIX
XUMHUYECKUX OMBITOB IO MOTYYEHUIO U COOMPAHHIO Ta3000pa3HBIX BEIICCTB
(aMMmaka u yrieKucIioro rasa);

13.npo6ooums peakuuu, MOATBEPKAAIOIINE KaUeCTBEHHBIN CO CTaB Pa3UYHbBIX
BEIIIECTB: PACMO3HABaTh OIbBITHBIM MYyTEM XJOpHUI OpOMUI, HWOAMI,
kapOoHnar, ¢ocdart, cuiamkar, cyibpaT, THAPOKCUIUOHBI, KATUOHBI aMMOHUS
U WOHBl WM3YyYECHHBIX METAJUIOB, MPUCYTCTBYIOINIME B BOIHBIX PacTBOpax
HEOPTaHUYECKUX BEIIECTB;

14.npumersims OCHOBHBIC OTIEPAIMUA MBICIUTEIHLHON NEATEILHOCTH — aHaJIu3
U CHUHTE3, CpaBHEHHE, O000OIleHHe, CHUCTeMaTU3allui0, BbISBICHUE
MPUYUHHOCCACTBEHHBIX CBSI3€d — ISl M3YYCHHsS] CBOWCTB BEIECTB U
XUMUYECKAX PEaKIHi; ©eCTeCTBCHHOHAYYHBIC METONbI ITO3HAHHUS —
HAOIOICHUE, W3MEPEHHUE, MOJCIMPOBAHNUE, DKCIIEPUMEHT (pEalbHBIH U
MBICJICHHBIN ).

COAEP)KXAHUE VYYEBHOI'O IIPEAMETA «XUMHUA» 110 TOAAM
N3YYEHUA 8 KITACC
IlepBoHayaibHbIe XUMHYECKHUE TOHATHS

[Ipenmer xumuu. Pons XxuMuu B KW3HU YesoBeka. Tena u Bemectsa. Gusnyueckue
CBOMCTBA BEIIECTB. ATIpEraTtHoe COCTOSIHME BemnlecTB. lloHaTHE 0 MeTomax
MO3HAHUS B XMMHUHM. XHUMHS B CHUCTeME HaykK . YUuHCThle BeliecTBa W CMeECHU
CrniocoOnlI pa3zjeneHust cMecel .

ATOMBI U MOJIEKYJIbl. XUMHYECKUE AIeMEHTHI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U ClIOXKHBIE BellecTBa. ATOMHOMOJICKYJISIPHOE YUCHUE.

Xumuueckas ¢opmysna. BaleHTHOCTb aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BemecTB. OTHOCUTENBbHAs aTOMHas Macca. OTHOCHUTEIbHAsS
MOJIEKYJISIpHas Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEIUHEHUH.

@u3nuecKue U XUMUYECKUE SIBJICHUS. XUMUYECKasl peakius U €€ Mpru3HaKu. 3aKOH
COXpaHEHHUsI MacChl BemecTB. XuWMHYEeCKue ypaBHeHusa. Kiaccuduxarus
XUMHUYECKUX PEAKIUH (COeTUHEHUs, PA3JI0KEHUS, 3aMEIICHHUS).
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XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM IMOCYJOM, ¢ MpaBWIaMu
paboTel B Jaboparopud W TOpuéMamMu  oOpalieHus ¢ J1abopaTOPHBIM
0o0Opy/lOBaHUEM; U3YYEHHE U ONHMCaHME (PU3UUYECKHMX CBOMCTB 00pa3LoB
HEOPraHWYECKUX BEUIECTB; HaOMIoeHne Qu3ndeckux (IJIaBJIEHUE BOCKA, TasHUE
Jbla, pacTHUpaHUWE caxapa B CTYNKEe, KWUMEHWE W KOHJAEHCAIUS BOJbI) U
XUMHYECKUX  (TOpeHHWe  CBEYHM,  MPOKAIMBAHHE  MEIHOW  MPOBOJIOKH,
B3aMMOJICUCTBUE MEJIA C KUCJIOTOW) SIBICHHM, HAOIIOJEHUE U ONHCAHUE IPU3HAKOB
POTEKaHUSI XUMHUYECKHUX pEaKIUil (pa3joKeHue caxapa, B3auMOJIECICTBUE CEPHOMI
KHCJIOTBI C XJIOpUIOM Oapusl, pa3noxenue ruapokcuga meau (1) mpu HarpeBanum,
B3aUMOJICHCTBUE Keme3a ¢ pactBopoMm conu Menu(Il)); m3ydenue cmocoOoB
pasneneHuss cMmeced (C IOMOIIBI0 MarHuTa, (UIbTPOBAaHHUE, BbIIAPUBAHUE,
TUCTWUISILMS, XpoMaro rpadus), IpOBEIECHUE OUYUCTKUA IIOBAPEHHOH COJIH;
HAOJIIOJICHUE U ONMCAaHUE PE3YJbTAaTOB MPOBEACHUS OIbITA, WIUIIOCTPUPYIOLIETO
3aKOH COXPAHEHMS MacChl; CO3/IaHUE MOJEINIEH MOJIEKYJI (IIapOCTEPIKHEBBIX ) .

BaxxHeline npeacraBuTe M HCOPraHUYECKUX BeLIEeCTB

Bo3nyx — cmech ra3zoB. CoctaB Bo3ayxa. Kuciopom — 3Jl€MEHT W OpoOCTOe
BelecTBO. Haxoxjenue kuciopona B Mpuponae, (U3NUECKUe M XHUMHYECKHE
cBoiictBa (peakuuu TopeHus). Oxcunpl. [lpumenenue xkuciopona. CrocoOsl
MOJIYYeHHUsS] KUCTopoda B J1abOpaTOpMU W MPOMBINUIEHHOCTU. Kpyrosopor
KHCIIOpoa B ipupoje. O30H — aJioTponHas MoAU(PUKaLUs KUCIOPOIa.

TennoBoi 3PHEeKT XMMUUYECKON peaklny, TEPMOXUMUYECKUE YPABHEHHUS, IK30 U
PHAOTEPMUYECKUE peaKuu. TOIUIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3/yXa,
YCWJICHHE MMapHUKOBOTO d(PdekTa, pazpyiieHrne 030HOBOTO CIIOS .

Boaopon — sneMeHT U mpocToe BemiecTBo. HaxokaeHnue Boaopoja B MNPUPOJIE,
bu3nYecKre U XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOcoObI oydeHus. CocraB
KHUCJIOT U COJIEH .

KomnuectBo BemectBa. Monbs. MomsipHas Macca. 3akoH ABoraipo. MossipHbIi
00BEM Ta30B. Pacy€Thl M0 XUMUYECKUM YPaBHEHUSM.

dusnueckue cBoMCcTBa BoAbl. Boxa kak pactBopureinb. PactBopsl. HackimeHnnsie n
HEHACHIIICHHBIE PACTBOPEI. Pacmeopumocms sewjecms & 6ode.' MaccoBast moms
BEIIIECTBA B pAacTBOpE. XMMHUYECKHE cBoMcTBa BOjabl. CocTaB ocHOBaHMil. Poib
pacTBOpPOB B IIPUPOAEC M B KU3HM YeJIOBEKa. KpyroBopoT BOABI B IIPUPOIE.
3arps3HeHHne NpUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanuss Heopranmdeckux coeauHeHuid. Oxcuabl. Knaccudukarus
OKCUJOB:  cosieoOpasyromiye  (OCHOBHbIE,  KHCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromnme. Homenkiatypa okcuaoB (MeXIyHapoIHAsl U TpUBUATILHAS).
Pu3nyecKrne U XUMUYECKHE CBOMCTBA OKCUIO0B. [lomyueHue.

OcnoBanus. Knaccudukaiuss ocCHOBaHUM: IIETOYN U HEPACTBOPUMBIE OCHOBAHUSI.
HoMmenknatypa ocHoBaHuM (MeXIyHapoJaHass M TpuBUalbHas). Dusznveckue u
XMMHUYECKUE CBOMCTBA OCHOBaHUU. [loiyyeHrne oCHOBaHUM.
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Kucnotel. Knaccudukanus kucnor. HomeHknatypa KuciaoT (MeXAyHapoJHas U
TpuBuanbHas). dusnyeckne U XUMHUYECKHE CBOMCTBA KUCIOT. PsAll akTUBHOCTU
metauioB H. H. bekerosa. [lonyuenue kucnor.

Comu. HomenknaTtypa cosneil (MexayHapoIHas U TpUBUAIbHas1). PuU3NyYecKHe U
XUMUYECKHEe CBOWCTBA coseld. CriocoObl MOTyYeHHs COTEH.

['eneTnyeckas CBS3b MCIKAY KiIaCCaMHU HCOPIraHNYCCKUX COGHHHCHHﬁ.

XUMHUYECKUI IKCIIEPUMEHT: KaueCTBEHHOE OIpE/eNICHUE COACpKaHUs KUCIOpOo/ia
B BO3[yX€; IOJy4YeHUE, COOMpAHHE, PpACIO3HABAHUE M H3YUYEHUE CBOICTB
KHUCTIOpO/ia; HAOMI0JEHUE B3aWMOJEWUCTBUSA BEIIECTB C KUCIOPOJOM U YCIOBUS
BO3HMKHOBEHUS U MpEKpalleHusi ropeHus (mmoxkapa); 03HaKOMJIEHHE ¢ 00pa3namu
OKCUJIOB U OINHCAHHE WX CBOWCTB; IOJY4YEHUE, COOMpAHHE, PACIO3HABAHUE U
U3y4YeHUE CBOMCTB BOJIOpoAa (TOpEeHHE); B3aMMOJEHCTBUE BOJIOPOAA C OKCHUIOM
mMenu(Il) (Bo3MOKHO HMCTOJIB30BAaHWE BUACOMATEPHUAIIOB); HAOIOJEHUE 0Opa3IoB
BEIIIECTB KOJUYECTBOM 1| MOJb; HCCIEIOBAaHUE OCOOEHHOCTEW pacTBOpPEHUS
BEIIECTB C pAa3IM4YHOM PACTBOPUMOCTBIO; TPUTOTOBIICHHE PACTBOPOB C
OIPEICIIEHHON MAaCCOBOM JI0JIEH paCTBOPEHHOTO BEIIECTBA; B3aUMOACHCTBUE BOJbI
c MertajulamMu  (HaTpueM U KalbliueM) (BO3MOXXHO  HMCIOJIb30BaHHE
BHUJICOMATEPHUAIIOB); OMPEACICHUE PACTBOPOB KHUCIOT MU WIEIOYEH C MOMOIIBIO
WHMKATOPOB; HCCIIeJOBaHUE O0pa3lloB HEOPTaHUYECKUX BEIIECTB pa3 JIMYHBIX
KJIACCOB; HaOJII0JICHUE U3MEHEHMsI OKPACKU WHAMKATOPOB B PacTBOpax KUCIOT U
niesnioveil; m3yuyeHue B3zaumojercTBua okcu na meau(Il) ¢ pactBopom cepHoi
KUCJIOTBI, KHCJIOT C METajulaMH, pPEaKkuid HEUTpalu3aluu; IOJyYCHUE
HEpacCTBOPUMBIX OCHOBAaHUM, BBHITECHEHUE OJHOTO MeTajia APYrMM M3 pacTBopa
COJIM; pEUIEHUE OSKCIEPUMEHTANBHBIX 3a7auy 1o Teme «BaxHeHme Kiaccel
HEOPTaHUYECKUX COCAUHEHUIN.

IHepuoanyeckunii 3aKOH U MEPHOAMYECKAS CHCTEMAa XUMHYECKHMX 3JIEMEHTOB /[
. 1. MenpesieeBa. CTpoeHne aToOMOB.

Xumuuyeckas cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pe€aKnuuu

[lepBble TOMBITKH KJIACCU(DUKAIIUU XUMUYECKUX AeMeHTOB. [loHsTre o rpymmax
CXOJIHBIX 3JIEMEHTOB (ILE€JIOYHBIE U IIEJIOYHO3EMEIbHbIE METaJUIbl, TaJOrCHBI,
WHEPTHBIC Ta3bl. OJIEMEHTHI, KOTOphIE O00pa3ylT amd¢OTepHbIE OKCHABI U
TUIPOKCHUIBI.

ITepuonnueckuit 3akoH. Ilepuonnueckas cucrema XuMU4eCcKux dineMeHToB /1. .
MenpaeneeBa. Buapl Tabnauisl «Ilepuonnyeckast cucteMa XUMHUYECKUX 3JIEMEHTOB
. 1 . Menpneneesa» . Ilepuonst u rpynmbl . QUZHYECKAN CMBICIT TTOPSAIKOBOTO
HOMEpA, HOMEPOB IEPU 0J1a U TPYIIIILI DJIEMEHTA .

Crpoenue aromoB. CocTtaB aTtoMHbIX siep. M3orombl. Dnexktponbl. CTpoeHue
AJEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
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nepuoguueckor cucremol [l. M. MenpeneeBa. XapakTepucThka XHMHUYECKOTO
AJIEMEHTA T10 €r0 MOJIOKEHUIO B neproandeckont cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM H3MEHEHMS pajuyca aTOMOB XUMHUYECKHUX 7JJIE€ MEHTOB,
METAJTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U epuoaam. 3HaYEHUe
MEPUOJIMYECKOTO 3aKOHA U MEPUOANYECKON CUCTEMbI XUMUYECKUX 3JIEMEHTOB JIJIA
pPa3BUTHS HAYKH U NIPAKTU KU . J] . 1 . MeHeneeB — y4E€HbBIA U TPAXIAHUH .

BJIGKTpOOTpI/IHaTGHBHOCTL XUMHYECKHUX AJIEMEHTOB. XMMHUUYE CKasl CBS3b (I/IOHHEUI,
KOBAJICHTHAA IIOJSIpHAA W KOBAJICHTHAsA HCIIO JISIpHaﬂ). CreneHb OKMCJICHUS.
OKMCIINTEIIbHOBOCCTAHOBUTEILHBIC PCaKInU. HpOH€CCBI OKHUCJICHUA )41
BOoccTaHOBJIEHUS. OKHCIIMTENN U BOCCTAaHOBUTECIIH.

XHWMHYECKUI 53KCHEPUMEHT: H3y4YE€HHE OOpa3loB BEIIECTB METAl JIOB H
HEMETAJUIOB; B3aWMOJCHCTBUE THJIPOKCHIA LHMHKA C pPacTBOPAMH KHUCJIOT U
LIEJI0YEH; IPOBEICHHUE OIBITOB, WUIIOCTPUPYIOIIUX NPUMEPBI OKHUCIHUTEIBHO-
BOCCTAaHOBUTENBHBIX pEAKUUH (TOPEHHE, PEAKIIMH PA3JIOKEHUS], COCTUHEHHUS ).

MexnpeaMeTHble CBA3U

Peanmnszanuss MeEXNpeIMETHBIX CBSI3€M NpH HM3yYEHUHM XHMUM B 8§ KJacce
OCYILECTBISIETCS 4epe3 MHCIONb30BaHME Kak OOIIMX €CTECTBEHHOHAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOIIUXCS CUCTEMHBIMM IS OTAEIBHBIX IIPEAMETOB
€CTECTBEHHOHAYYHOI'O IUKJIA.

OO01mMe ecTeCTBEHHOHAYYHbIE TIOHSTHS: HAYYHBIM (DaKT, TUTIOTE3a, TEOPHSs, 3aKOH,
aHaM3, CUHTE3, KJIacCU(pUKAIMS, MEPUOIUIHOCTh, HAOIIOJACHUE, IKCIIEPUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, MO/JICITb, SIBJICHUE.

®usuka: wmarepus, aroM, DOJIEKTPOH, TMPOTOH, HEUTPOH, HOH, M30TOI,
PaIuOaKTUBHOCTh, MOJIEKYJa, DJICKTPUYECKHUM 3apsij, BEIIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHME BeEIIeCTBa, Tra3, (U3NYECKUue BEIWYWHBI, EIUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: aTtmocdepa, ruapochepa, MUHEpasbl, TOPHbIE MOPOABI, MOJIE3HBIE
UCKOTIaeMble, TOIUIMBO, BOJIHbIE PECYPCHI .

9 KIIACC
BemecTBo M XUMHMYeCKasi peaKkus

ITepuonnueckunt 3akoH. Ilepuoanueckas cucrema xumuueckux sneMeHToB /I, U.
MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX TNEPUOAOB, Kaius, KalbLUusi M HX
COCIVMHEHUN B COOTBETCTBUM C IOJIOKEHUEM OJJIEMEHTOB B IEPUOJAMYECKON
CUCTEME U CTPOEHUEM HUX aTOMOB. CTpOEHUE BEIIECTBA: BUJIbI XUMUYECKOM CBS3U.
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Tunel KpUCTAIUNIMYECKUX PEHIETOK, 3aBUCUMOCTH CBOMCTB BEIIECTBA OT THUIIA
KPUCTAJUINYECKON PEIIETKN U BUJIa XUMHYECKOM CBSI3U.

Knaccudukaiys m HOMEHKIIaTypa HEOPTraHUYECKUX BEIIECTB (MEXTyHApOIHAS U
TpUBHaJIbHAs1). XUMHUUYECKHUE CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K Pa3JIMYHBIM
KJIACCAM HEOPraHMYECKHX CO €IMHEHHM, T€HETHUYECKasl CBSI3b HEOPraHUYECKHUX
BEILICCTB.

Knaccudukanus XuMUYECKUX pEaKUui MO pa3IMYHbIM HpU3HAKaM ([0 YHUCIY |
COCTaBy Y4YacTBYIOIIMX B pPEaKUMU BEIIECTB, MO TeraoBoMy 3ddexTy, o
U3MEHEHUIO CTENEeHEeH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, 0 00paTUMOCTH, IO
YYaCTHUIO KaTaliu3aTopa). DK30 U SHJIOTEPMHUUECKHE PEAKIIMH, TEPMOXUMUYECKUE
ypaBHEHUSI.

[lonsiTue o0 ckopocTH xumMudeckoil peakuud. [lonsarne o0 o00paTuMbIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusx. [IoHsITHE 0 TOMOre€HHBIX U IeTEepPOre€HHBIX
peakuusx. [lonamue 0 XUMUYECKOM
pasHosecuu. Paxmopwl, gruAOWUE HA CKOPOCb XUMUYECKOU PeaKyuu U NOA0IHCEH
ue XuMu4ecko2o pagHo6ecusl.

MexaHu3M OKHCIUTEIbHOBOCCTAHOBUTEIILHBIX peaKuHﬁ (BHCKTpOHHLIﬁ OajaHC
OKHCJIUTEIILHOBOCCTAHOBUTEIILHOU peaKI_II/II/I).

Teopus 3NEKTPOIUTHUUECKOW MUCCOUUALMU. IDIEKTPOJUTHI W HEIJICKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXxaHu3M [HCCOLMAIIMU BEIIECTB C Pa3IMUYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenp aqucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiuu moHHOrO OOMeEHa. YCIOBUS TPOTEKAHUS PEaKIMid HWOHHOTO OOMeEHa,
IIOJIHBIE M COKpAlIEHHBIE HOHHBIE ypaBHEHUs peakuuid. CBoWCTBa KHUCIOT,
OCHOBAaHMM W coOJell B CBeTe€ MPEACTaBICHUNA OO0 3JIEKTPOJUTUUYECKON
nuccouunanuu. KauectBeHHble peakiiuu Ha UOHBI . [louamue o eudponuse conetl .

XWMHYECKUN DKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISIMH KPUCTAUTMYECKUX
pEmIETOK HEOPTaHMYECKUX BEIIECTB — METAUIOB U HeMmeTawioB (rpadura u
ayMasza), CIOXKHBIX BEIIECTB (XJOpUIAa HATpPHUA); HCCIEAOBAHHE 3aBUCHUMOCTH
CKOPOCTH XHWMUYECKOW peakIuu OT BO3JCHCTBUA Pa3IUYHBIX (PAaKTOPOB;
WCCJIEIOBAHUE JIEKTPOMPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIECCa TUCCOITUAIITN
KHUCIIOT, IIEJI04Ye M coJjied (BO3MOXKHO HCITOJIb30BAaHUE BHUJICOMATEPHANIOB); PO
BEJICHNE OMBITOB, WLIIOCTPUPYIOMIMX MPHU3HAKH MPOTEKAHUS PEAKIMA HOHHOTO
oOMeHa (oOpa3oBaHHME oOcajlika, BBIIETICHUE Ta3a, 0Opa30BaHME BOJIbI); OIIBITOB,
WUTFOCTPUPYIONTUX  MPUMEPHI  OKHUCIH  TCIBHOBOCCTAHOBUTEIBHBIX — PEaKIIUN
(ropeHHe, peakiMu PasIOKCHHS, COSIUHCHUS); Paclio3HABaHWE HEOPTaHMYCCKHX
BCIIECTB C TIOMOIIBIO KAYCCTBEHHBIX pEaKIWii Ha HWOHBI, pEIICHUE
AKCIIEPUMEHTABLHBIX 33134 .

HemeTtajibl U MX coeAuHCHUA

OOmass  xapakrtepucTuka rajoreHoB. (OcoOEHHOCTH  CTPOEHHUSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (Pu3MUecKHe CBOMCTBA MPOCTHIX
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BCIICCTB —  TaJIOI'CHOB. XHUMHYECKHE CBOMCTBA Ha nmpuMepe  XJiopa
(BSaHMOHGﬁCTBHG ¢ MCTajlllaMH, HCMCTaJlllaMU, IHCJIOLIaMI/I). XJ'IOpOBOI[OpOI{.
Consanas KHCJIOTa, XHUMHNYCCKHUC CBOﬁCTBa, MMOJIY4YCHHUC, IIPUMCHCHHC. I[eﬁCTBﬂe
XJIopa U XJOpOBOIOPOJa HAa OpPraHHU3M 4YCIOBCKA. Baxneiiume XJIOpHUAbI U HX
HaXOXICHHUC B IIPUPOJIC .

Oobmas xapaktepuctuka 3neMeHToB VIATpynmsl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUSI.

Crpoennie u ¢u3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEPBHI.
AnnoTpornHble MOAU(PUKALIMK KUCIOPOAa U cepbl. XUMHUYECKHE CBOICTBA CEpPHI.
CepoBoniopo/i, cTpoeHue, Gu3nueckue 1 XuMuieckue cBoicTBa. OKCUIIbI cephbl Kak
MPEACTaBUTEIM  KHUCIOTHBIX OKcuaoB. CepHas Kuciota, (Qusnyeckue u
XUMHUYECKHE CBOMcTBa (0OIIME Kak MpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckre). XUMUYECKUE PEaKIHUM, JIEkKAIMEe B OCHOBE MPOMBIIIJIECHHOTO
cnocoba noaydeHus cepHoil kuciotel. [Ipumenenue. Conu cepHOl KHUCIOTHI,
KaueCTBEHHAs peakuusi Ha cylbdaTuoH. HaxoxaeHue cepbl U €€ COCIMHEHUN B
Npupojiec . XUMUYECKOE 3arps3HEHUE OKPYKAIOIIeH Cpelibl COCNMHEHUSIMH CEPbI
(KUCIIOTHBIE JTOKAM, 3arpsS3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
NpeOTBPAICHUS .

OO6mmast xapakTepucThKa 3J1eMeHTOB VArpytibl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTePHbIC CTCTICHU OKUCIICHUS.

A30T, pacmpocTpaHeHuE€ B MpuUpone, (PU3NYEeCKHe M XHMHYECKHE CBOMCTBA.
Kpyroeopor a3ora B mnpupome . AMMHAK, €ro (U3MYECKUEe U XUMHUYECKUE
CBOMCTBa, moJiyueHHe U mpumeHeHue. Conu aMMOHHUS, UX (UBHYECKHE W
XUMHUYECKHE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHas peakuysi Ha MOHbBI aMMOHUSI.
A30oTHas KucioTa, €€ moiaydeHue, GuU3NYecKue U XUMHUYECKHe CBoicTBa (oOmiue
KaK MpeJCTaBUTENs Kjlacca KUCIOT U cnenuduueckue. Vcnonb30BaHne HUTPATOB
W CcoJiel aMMOHHS B KayeCTBE MUHEPAIbHBIX YyJH0oOpeHui. XuMHUYecKoe
3arpsi3HEHUE OKPYXKAIoIIEeH Cpelbl COEIMHEHUSIMHU a30Ta (KUCIOTHBIE T0XK[IH,
3arpsi3HEHHUE BO3/1yXa, IOYBBI U BOJOEMOB).

®docdop, amioTpornHbie Moaupukauuu Qgocdopa, (puzMUECKHEe U XUMHUUYECKUE
cBorictBa. Okcup pocdopa(V) u dbochopHas kucnora, pusndeckue 1 XUMUIECKUE
cBoiicTBa, mnosydyeHue. Hcmnonb3oBanue (ocdaroB B KayecTBE MHUHEPAIbHBIX
yIOOpEeHHUIA.

O6mas xapakrepuctuka 3meMeHToB [VArpynmbl. OCOOEHHOCTH CTPOEHHUST aTOMOB,
XapaKTePHbIC CTETICHU OKWCIICHUS .

VYrnepon, amnoTporHble  MOAUGUKALMK, PACpOCTpaHEHWE B  MPHUPOJE,
dbuznyeckue M XUMHUUYECKUE CBoHcTBa. AncopOmusi. KpyroBopoT yriepona B
npupozae. OKcuasl yriiepoaa, ux GU3NYEeCKUe U XUMHYCCKHE CBOMCTBA, ICHCTBUE
Ha JKMBBIC OPTaHHW3MBI, TOJIYYCHHE W MPUMEHEHHE. DKOJOTHYECKHE IPOOIIEMBI,
cBs3aHHBIE ¢ okcupoMm yriaepona(lV); rumoresa T00aTBHOTO MOTETUICHUS
KJIMMaTa; MapHUKOBBIA d(DPeKT. YToabHas KUCIOTa U €€ coyr, X GU3NYEeCKUe U



TOUKA \!pocm

XUMHNYCCKUC CBOﬁCTBa, INOJIYYCHHUC N IIPHUMCHCHHUC. KauecTtBenHas pe€aKnuus Ha
Kap6OHaTI/IOHI>I. Hcnonb3oBanue Kap60HaTOB B 6I)ITy, MCANIIMHC,
IMPOMBIIIJICHHOCTH U CCIIbLCKOM XO3SMCTBE.

[lepBoHauanbHble TOHATHUS OO0 OPraHUYECKUX BEHIECTBAX KaK O COCIMHEHUAX
yriepoaa (MeTaH, 3TaH, OJTWICH, AalleTUJEH, 3TaHOJ, TJIMIEPUH, YKCyCHas
KHUCIIOTA). Mx cocmas u xumuueckoe cmpoerue. [1oHATHE 0 OMOIOTUIECKU BaXKHBIX
BCIIIECTBAX: JKHWpaxX, Oenkax, yrieBoJjax — W WX POJU B IKHU3HHU
yenoBeka. MamepuanbHoe eOUHCMBO 0P2AHUYECKUX U HEOP2AHUYECKUX COeOUHEeHU

%

u.

Kpemuuii, ero ¢uznueckue 1 XMMUYECKUE CBOMCTBA, MOJYyYCHHE U MPUMEHEHUE.
Coenunenust kpeMHust B nipupoje. OOuume npectaBienust 00 okcuae kpemuusa(1V)
U KpeMHHEeBOW kuciore. CHIMKAThI, WX HCIOJIL30BAaHUE B OBITY, MEIUITUHE,
IPOMBIIUIEHHOCTH. BadicHetiuue cmpoumenshble Mamepuaibl. Kepamukd, Cmekxio,
yemenm, bemon, sxcene3obemon. Ilpodremvt 6ezonacrnozo

UCNONIL308AHUSL CMPOUMENbHBIX MAMEPUANO8 8 NOBCEOHEBHOU HCUSHU.

XUMUYECKUN HKCHEPUMEHT: H3y4YeHHE OOpa3lioB HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJITHOM KHUCJIOTBI; IPOBEACHUE KaUECTBEHHBIX PEAKIUI HA XJIOPUIUOHBI
¥ HaOJII0JIEHUE NPU3HAKOB UX MPOTEKAHUs; ONbBITHI, OTpa)xarolue PU3NYecKue u
XUMHUYECKUE CBOMCTBA TAJIOICHOB U UX COCAUHEHUMN (BO3MOXKHO HCIIOJIB30BAaHUE
BUJICOMATEPHANIOB); O3HAKOMJIEHME C o00pa3liaMu XJOpUAOB (TaJOre€HUAOB);
O3HAKOMJIEHWE C oOpa3uaMu cepbl M €€ COEIMHEHUSAMH (BO3 MOXHO
WCIIOJIb30BaHUE BUIEOMATEPHUAJIOB); HAOIOACHUE Mpoliecca OOYyIJIMBaHUS caxapa
MOJ, JECMCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI, U3YUYECHHE XUMHYECKHX
CBOMCTB pa30aBiI€HHON CEPHOUN KUCIOTHI, MPOBEACHNUE KAYECTBEHHON pEeaKIuu Ha
cyabatMoH u HaOMIOJEHHE TNpU3HAKa €€ TPOTEKaHWs; O3HAKOMIICHHE C
¢bu3nueckuMu CBOMCTBaMHM a30Ta, (ochopa M HUX COCAUHEHHH (BO3MOXKHO
UCIIOJIb30BAaHUE  BUJEOMATEPUATIOB), oOOpa3liaMu a30THBIX U (PocPopHBIX
ynoOpeHull; ModydeHue, coOupaHue, pacrno3HaBaHUE U M3yUYEHUE CBOWCTB
aMMHaKa; MpoBeJeHNEe KaueCTBEHHBIX peakluil Ha UOH aMMOHUS U (oCcPaTHOH U
U3YYEHUE IPU3HAKOB HUX NPOTEKAaHMs, B3aUMOJEHCTBHE KOHUEHTPUPOBAHHOU
a30THOM KHCIIOTBI C MeIbl0 (BO3MOXKHO HCIOJB30BaHUE BUECOMATEPHAIIOB);
U3y4eHUE MOJeNeld KPUCTAJUIMUECKUX PEIIETOK anMmasa, rpaduta, ¢yiiepeHa;
O3HAKOMJIGHHE  C  TMpOIEcCCOM  aaAcopOLUUU  pacTBOPEHHBIX  BEILIECTB
aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHMBOras3a; MojydeHue, coOupaHue,
pacno3HaBaHWe M  W3Yy4YEHUE CBOMCTB  YIJIEKUCIOTO Tas3a; IMpOBEJCHUE
KAueCTBEHHBIX PEAKIMN Ha KApOOHAT M CHJIMKATHOHBI U M3YYEHUE MPHU3HAKOB MX
NPOTEKaHUs; O3HAKOMIICHHE C TMPOAYKIMEH CHJIMKATHOM MPOMBIIUIEHHOCTH;
pelIeHre SKCIEepUMEHTANbHBIX 3aad Mo TeMe «BakHeliline HeMeTayuibl U UX
COEIMHEHHUSD.

MeTtajibl 4 MX coeaANHCHUA

OO6m1as xapakKTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBaHUU UX
MOJIOKEHUST B IIEPUOAUYECKOM CHUCTEME XHMMHUYECKUX odnemeHtoB [l .
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MenneneeBa u crpoeHus atomMoB. CTpoeHue MeTamioB. MeTtaiaudeckas CBs3b U
METaJUIMYecKass  KpUCTAJUIMYECKass  pemETKa.  JJIEKTPOXMMHUYECKHH  psAX
HanpspKeHUN MeTayuioB. OU3MYecKue U XMMUUYECKHE CBOMCTBA MeTauioB. O0mue
crocoObl MosiydeHuss MeTayioB. lloHATHE O KOppO3MM METalIOB, OCHOBHBIE
cocoObl 3amThl UX OT Koppo3uu. CruiaBbl (CTallb, YYT'YH, JIOPAIFOMUHUU,
OpoH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenounsie MeTaIbl: TOJOKEHUE B MEPUOAUYECKOM CHCTEME XUMHUYECKHUX
sanemeHToB JI. M. MeHneneeBa; CTpOCHHE MX aTOMOB; HaXOXJICHUE B MPUPOIE.
dusznyecKkue U XMMHUYECKHe CBOMCTBA (Ha mpuMepe Hatpus U kanus). OKCUIBI U
TUJAPOKCUABI HaTpud W Kanus. [IpuMeHeHue IIeNOYHBIX METAUIOB U HX
COCTMHCHHUH.

[[{emoyHO3EeMENBHBIE METAIUIBI MAarHUM M KaJIBLHN: MOJIOKEHNE B NIEPUOIUIECKON
cucreMe XuMU4Yeckux 3yemMeHToB J[. M. MenaeneeBa; CTpOEHHE HUX AaTOMOB;
HaXOXJCHUE B mpupoie. PU3NYECKUE U XUMAYECKUE CBOMCTBA MarHus U KaJablIHsl.
Baxnelme coenMHeHus: KaJbIUs (OKCU, TUAPOKCUI, coin). KECTKOCTh BOJBI U
CIOCOOBI €€ YCTpaHEeHHUS.

ATIOMUHMI: TIOJIOKCHHE B HGpHOI[PI‘lGCKOﬁ CHUCTCMC XHMMHNYCCKHUX JJICMCHTOB H
. MGHIICJIGGBa; CTPOCHHUC aTOMa, HAXO0XKICHHUC B IIPHPOIC. duznyeckue u
XUMHYECKHE CBOMCTBA aJIFOMUHUS. AM(bOTCpHI)Ie CBOMCTBA OKCHIa U THAPOKCHUIA
AJIIOMUWHMUA.

JKeneso: monoxkeHue B MEPUOJUYECKON CUCTEME XMMHUYECKUX 3neMeHToB /[l. .
MenneneeBa; CTpOE€HHE aToMa; HaxoXIeHWe B mpupone. Dusznyeckue u
XUMUYECKUE CBOMCTBa jkene3a. OKcuibl, THAPOKCUABI W conu xeneza(ll) u
xenesa(I1l), ux cocras, CBOICTBA U MOTYyUYCHHUE.

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMu METaJIOB U CIUIABOB, MX
(¢u3NYeCKUMU CBOWCTBAMH; U3yYEHUE pE3yJIbTaTOB KOPPO3UHM METAJJIOB
(BO3MOXHO HMCIOJIb30BAaHUE BHUAEOMATEPUAIOB), OCOOEHHOCTEW B3aUMOJECUCTBUS
OKCHJa KajblMsl W HAaTpusi C  BOAOM  (BO3MOXKHO  HCIOJh30BaHHE
BUJICOMATEPHAJIOB); HCCIEIOBAHUE CBOWCTB KECTKOW BOMABI; MpOIECCa TOPEHUS
&Keye3a B KUCIIO pojie (BO3MOXKHO HCIIOJIb30BAHME BUICOMATEPHATIOB); MMPU3HAKOB
MPOTEKaHUsl KAa4YEeCTBEHHBIX peaklMid Ha MOHBI (MarHus, KalbLUsA, aTIOMUHUA,
uuHka, xxenesa(ll) u xxeneza(Ill), mequ(Il)); HabmoneHne U ONMKCAHUE MPOIIECCOB
OKpalIMBaHUS TUJIAaMEHW WOHAMU HAaTpus, Kamusd ¢ Kaublus (BO3MOXKHO
UCIIOJIb30BaHUE  BUJCOMATEPHANIOB); HCCIEAOBaHHE aM(OTEpHBIX CBONCTB
THJIPOKCHJIA ATIOMUHHUS M TUAPOKCUIA I[MHKA; PEUICHHE SKCIEPUMEHTATIbHBIX
3aza4 o reme «BakHele MeTaJuIbl U UX COSIUHEHUI) .

XHMUA M OKpY:KaoUias cpeaa

HoBbele marepmansl m TexHOJOrMH. BemectBa u Marepuanbl B IMOBCEIHEBHOM
JKM3HU 4YeJIoBeKa. XUMHUSA U 3J0pOBbE. be30omacHOE€ MCHOJb30BAHUE BEIIECTB U
XUMUYECKUX peakiuii B OwbITy. IlepBas mo Momip mMpu XUMHUYECKHUX OXKOTaxX MU
oTpaBiieHUsIX. OCHOBBI PKOJOTH YE€CKOM I'PaMOTHOCTH. XHMHYECKOE 3arpsi3HEHHE
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OKpYyXarollen cpefipl (mpeenbHas gomycTuMas KoHieHTpanus Bemects — [1/1K).
Ponb XuMHM B peIeHUH 3KOJIOTHYECKUX POOIIEM.

[IpuponHble HCTOUYHUKH YTIAEBOAOPOAOB (Yroiab, NPUPOAHBIA Ta3, HedTh),
MPOJYKTHI KX IEPEPaOOTKHU, UX POJIb B OBITY ¥ MPOMBIIIIEHHOCTH .

XHUMHYECKUHN OKCIICPUMCHT: H3YUYCHHUC 06pa3u013 MaTCpUuaIOB (CTGKHO, CIIJIaBbI
MCTAJIJIOB, ITIOJIMMCPHBIC MaTepI/IaJ'IBI).

MemnpenMeTHme CBA3HU

Peammszanyst MeEXNpeIMETHBIX CBSI3€M NpH HM3Yy4YEHUHM XMMUM B 9 Kiacce
OCYILLECTBIIICTCSI 4Yepe3 MCIIOJIb30BaHME Kak OOIIMX €CTeCTBEHHOHAYYHbIX
IIOHATHUM, TAK W MOHATHM, SIBISIOIIUXCS CUCTEMHBIMM IS OTAEIBHBIX IIPEAMETOB
€CTECTBEHHOHAYYHOT'O LIUKJIA.

OO0mue ecTeCTBeHHOHAYYHbIC TTOHATHS: HAyYHBIN (DAKT, TUIOTE3a, 3aKOH, TeOPHs,
aHaJu3, CUHTE3, KjIacCUu(UKamus, Mepuogud HOCTh, HAOJIOJICHHE, DKCIICPUMEHT,
MOJICIUPOBaHUE, U3MEPEHHUE, MOJIeNlb, SIBJIICHHE, MAPHUKOBBIA  3(P(DEKT,
TEXHOJIOTHsA, MaTepuasibl. DuU3KKa: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEHUTPOH,
WOH, M30TOIl, PaIMOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUIN 3apsiJl, TPOBOJIHUKH,
MOJIYNPOBOJHUKH, AUIICKTPUKH, (HOTOIIEMEHT, WHIUKATOp, BEILECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHME BEIECTBA, Tra3, pPacTBOpP, PACTBOPUMOCTD,
KpUCTAJUTMYECKass pemeTKa, CIUiaBbl, (U3UYECKUE BEIUMYUHBI,  CIUHUIIBI
M3MEpPEHMS, KOCMUUYECKOE MPOCTPAHCTBO, TNIAHETHI, 3BE3 b1, COJIHIIE.

buonorus: ¢otocunres, apixanue, Ouocdepa, SKOCHCTEMa, MHUHEPAIbHbBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIIESCTBA .

['eorpadus: aTtmocdepa, ruapocdepa, MUHEPATbI, TOPHBIE MOPOJbI, MOJIE3HbIE
UCKOTIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.
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KajienpapHo-reMaTuyeckoe mjiaHupoBaHMe 110 XUMHMHU 8 Kiace

2 yaca, 68 yacoB

No| Paznen. Tema ypoka K | Jara | Hcnonb

OJI | IPOB | 306aHue
- | eneH
80 | us 000pyoo
ua 6aHus
co «Touka
B pocma

Tema 1. Xumusi — BaskHasi 00J1aCTh €CTECTBO3ZHAHUSA

1 MPaAKTHYECKOii TesiTeIbHOCTH YenaoBeka (5 1)

1 | [Ipeamer xumum Ponb XuMHM B KU3HM delloBeka. | 1
Xumust B cucTeMe HayK. MeTo bl MO3HAHUS B XUMHUH.

2 | 3HAaKOMCTBO C TIpaBWJIaMHU 0€30MacHOCTH W mpuémami | 1 [Hudpon
paboTbl B xuMuueckod saboparopuu. [Ipaktuueckas ast
pabora: nabopar
Ne 1. IlpaBuna paboTbl B J1a0OPATOPUM U TMPUEMBI (I;pEHIiIEO
oOparieHus ¢ 1abopaTopHbBIM 000PYI0BaHUEM N

Ludpos
on
TATIAK
TeMrnepa
TYpbI
CnoupTo
BKa
Cgeua.

3 | Tena u BemecTBa 1

4 | dusnueckue CBOIMCTBA BellecTB. ArperaTHoe coctosinue | 1
BEIIIECTB .

5 | Yuctele BemiectBa W cMmecu. CrnocoObl pasnenenus | 1 Hudpos
cmecen. [Ipaktudyeckast  padoraNe 2. Paznenenue ast
cMeceil (Ha mpuMepe OYUCTKU TOBAPEHHOM COJIN) nabopar

opus
RELEO
N

Tema 2. BemecrBa
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U XHMHUYECCKHE PCAKIIUU

(159)+1 g

ATOMBI U MOJIEKYJIBI. XUMHAYECKHUE JIEMEHTBI

3HaKku (CUMBOJIbI) XUMUYECKUX 3JI€MEHTOB

IIpocTeie U ClIOXHBIE BelecTBa. ATOMHOMOJIEKYJISIPHOE
Y4EHUE.

Xumunyeckas dbopmyna. BanentHoCTh aTOMOB
XUMHUYECKUX JIEMEHTOB

o -

3aKOH MOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCHUTEIbHAS
atroMHas macca. OTHOCUTEIbHAS MOJICKYJIpHAA Macca .

Maccosas J0JII XUMHYCCKOI'O 3JICMCHTAa B COCAMHCHUH

duznyeckrue 1 XUMUUYCCKHUE SBJICHUS

DR W NP P

Xumnueckas peakuus. [Ipuznaku

H YCJIOBHSA IMPOTCKAHUSA XUMHWYCCKHUX peaKuHﬁ

XUMHYECKHUE YPABHECHUS

Tumnbl XuMUYECKUX peakiuid. Peakuuys coeiuHeHus

Peakuus pasnoxenus

Peaxius 3amernieHus

Peakmus ooOMena

ON OF O Nk O Ok

3akoH coxpaHeHusi macchl BemecTB. M. B. JlomoHocoB
— YUYEHBIN SHIUKIIONEIUCT.

BECHI
TEXHOXU
MHYECK
he W
AIEKTPO
HHBIE;
CBEYa;
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Kos10a
TUTOCKO/T
OHHAs
250 Mg
JIO)KKa
IS
C)KUTaH
usi
BEIIECT
B
2 | KontponbHas padota Ne 1
1
Tema 3. Bo3ayx. Kucjopoa.
Oxcnabl
(59
2 | Boznyx — cmech ra3oB. CocraB Bo3ayxa Kucnopong —
2 | pIIeMEHT W TpocToe BemecTBO. O30H — aIOTpOIHas
MOAU(pUKALIUS KUCIOPOIa
2 | Haxoxpaenue kuciaopona B TpUPOJE, (PU3MUECKHE U
3 | XuMUYeCKHe CBOMCTBa (pEaKIMHM OKHUCIICHHUS, TOPEHUE.
[Toustue 00 oxcumax
2 | CrtocoObI TIOTy4YeHUsT KHUCIOpoAa B J1abOpaTopuul u
4 | IPOMBIIIIEHHOCTH. [Ipumenenue KHCJIOPO/Ja.
[IpakTruueckas pabora
Ne 3. Tlomyuenue u coOupaHUE KHUCIOPOJAA, MU3YUYCHHE
€ro CBOWCTB.
2 | TeoBo#t 3((PEeKT XMMHUYECKON peaklud, TOHSTHE O
5 | TEpPMOXUMHUYIECKOM YpaBHEHUH, IK30 u
HHAOTEPMUYECKUX PEAKITUIX
2 | TonmuBo (yromb W MeTaH). 3arpsi3HEHHE BO3yXa,
6 | crmocoOBI ero mpeaoTBpAIICHHUS. Y CHIICHHE TaPHUKOBOTO
addekTa, pa3pylieHrue 030HOBOTO CJIOS .
Tema 4. Bonopoa. CocTaB KUCJIOT H coJiei (5 u)
2 | Bogoposl — 31eMeHT U MPOCTOE BEIIECTBO
7
2 | Haxoxpaenue B mpupone, (pU3NYECKHEe U XUMHUYECKUE
8 | cBoiicTBa (Ha MpUMepe B3aUMOJCUCTBHUS C HEMETayia
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MH U OKCHMAAMH MCTAJIJII0B

2 | Ilpumenenue, criocoObl MOTYyYEHUS BOJIOPOJIA.
9
[Ipaktuueckas pabora Ne 4. [lomydyeHue u cobupanue
BOJIOPO/1A, U3YUYEHHUE €TI0 CBOMCTB
3 | CocTaB KHUCIIOT U COyel
0
3
1
Tema 5. KosinyecTBeHHbIE OTHOIIEHUSI B XUMUH
(4 9)
3 | KonnuectBo BemecTBa. Mosb. ModisspHast macca
2
3 | 3akoH ABoraapo. MomsipHbIif 00bEM Tra3oB .
3
3 | Pacuétbl Mo XUMUYE CKUM YPABHEHUSIM.
4
3
5
Tema 6. Boga. PactBopsl. IloHsiTue 06 ocHoBaHusix (5
4)
3 | ®usnyeckue CBOWCTBA BOJLI. AHAIW3 W CHHTE3 —
6 | METOIbI U3yUEHHUS COCTaBa BOJIBI.
3 | Xumudeckrue CBOWCTBA BOJBI (PEaKIMU C MeETaIaMH,
7 | OKCHIaMH METAJIJIOB M HEMETAILJIOB
3 | CocraB ocHoBanui. [lonsiTue 06 MHIUKATOPax Hudppos
8 ast
nabopat
opusl
RELEO
N
Hudpos
on pH.
IITATHB

C




TOUKA \!pocm

3AXKUMO
M; TAThb
XUMHUYC
CKHX
CTAaKaHO
B (25
MIT);
IIPOMBIB
aJIKa

(o]

Bona kak pactBoputens. PactBopbl. PacTBOpuUMOCTB
BelecTB B Bojie. [IpakTuyeckas pabora:

Ne 5. IlpuroroBieHne pacTBOPOB C ONPEACIEHHOU
MacCOBOH J10J1€i1 paCTBOPEHHOTO BEIIECTBA.

puoop
IS
OTIHITOB
C
AIEKTPH
YECKUM
TOKOM;
HUCTOYH
UK
MOCTOSH
HOTO
TOKa:
npooup
Ku — 2
IIIT.
MIPOHYM
€pOBaHH
BIC;
JTYYUHK
a;
CITUPTOB
Ka;

POOKH
— 2 mT,
MTAHIIET

o b~

Posib pacTBOpOB B mNpHpoe U B KU3HU YEIOBEKA.
KpyroBopot Bobsl B ipupoie. 3arps3HEHUE MPUPOIHBIX
BOJI. OXpaHa U OYMCTKA IPUPOAHBIX BOJ.

Tema 7. OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COETUH
eHUM

(11 9)+ 14
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4 | Knaccudukaiysi HEOPraHU4eCKNX COCTUHEHUI.

1

4 | Okcunsl: COCTAaB, KJIacCUpUKaIUS (OCHOBHBIE,

2 | KUCIIOTHBIE, amdoTepHsbIe, Hecoseo0pa3yrolme),

- | HOMEHKJIaTypa (MEeXIyHapoaHasl U TPUBUAIIbHAS).

g [TomyyeHne ©W XHMUYECKHE CBOMCTBA KHCJIOTHBIX,

OCHOBHBIX ¥ aM(OTEPHBIX OKCHJIOB.

4 | OcHOBaHUS: COCTaB, KJIacCU(PUKALUI, HOMEHKIIATypa [Hudpon

4 | (MexxayHapoJHasT W TpUBHAIbHasA), (QU3MYECKHUE W ast

- | XMUMHYECKHE CBOMCTBA, CIIOCOOBI MOIYYECHUS nabopat

4 opusl

5 RELEO
N
Ludpos
o pH.
ITaTUB
C
3aKUMO
M; TISITh
XUMUYE
CKHX
CTaKaHO
B (25
MI);
MTPOMBIB
anka

4 | KucnoTel: cocTaB, Kiaccuukanus, HOMEHKIATYpa,

6 | pusnuecke W XUMHUYE CKHUE CBOMCTBA, CIOCOOBI

- | mOJTyYeHHs.

;1 Psn akTMBHOCTH METaJLIOB

4 | Conmu (cpemHue): HOMEHKJIATypa, CIOCOOBI MOTyUYEHUS,

8 | B3amMmopelicTBUEe COJCH ¢ MeTa/ulaMHU, KHCJIOTaMH,

- | MeI09aMHu U COJISIMHU

4

9

5 | I'enernueckas CBs3b MEXIY KJIAaCCAaMH HEOPTaHHMUCCKHX

0 | coenuHeHui

5 | IIpakTuueckas padoTa: [udpon

as




TOUKA \!pocm

1 | Noe 6. Pemienue 3KcrepUMEHTAIBHBIX 3a7ad IO TeMe nabopar
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCTUHEHUI opusi
RELEO
N
Ludpos
on pH.
IITaTUB
v
3aKUMO
M; IISITh
XHMUYe
CKHUX
CTaKaHO
B (25
MI);
MIPOMBIB
ajka.
5 | KontponsHas padota Ne 2
2
Tema 8. Ilepuoguyeckuii 3aKoH U MepUoOAUYECKAast CH
creMa xuMu4ieckux 3jeMeHToB J[. U. Menpaee eBa. C
TpoeHnune aroma (7 4)
5 | IlepBple  MOMBITKM  KJIACCU(DHUKAIMK  XUMHYECKHUX
3 | omemeHToB. [loHsATHE O Tpymmax CXOIHBIX 3JIEMEHTOB
(11€71049 HBIE U MIEIOYHO3EMENIbHBIE METaJUIbI, TaJIOTEHBI,
UHEPTHBIE Ta3bl) .
5 | DnemeHThI, KOTOpBIE 00pa3yrOT aM(pOTEpHBIE OKCHIBI U
4 | TUAPOKCHUIBI
5 | Ileppuoguueckuii 3aKOH W MEPUOJUYECKAs] CHUCTEMA
5 | xummueckux snemenToB J[. M. Menneneesa. Ilepuonsi,
TPYIIbl, TOATPYHIbl. OUINYECKUI CMBICH MOPSIKOBOTO
HOMeEpa 3JIEMEHTa, HOME POB MeproAa U TPYMIIbIL.
5 | Crpoenne atomoB. CocTaB aTOMHBIX sAep. M30TONBI
6
5 | DnekTponbl. CTpOEHHUE JICKTPOHHBIX 000JI0YEK aTOMOB
7 | mepBbiXx 20 XUMHMYECKHUX OJJIEMEHTOB MEPHOIUYECKOM
cuctemsl /1. 1. MenpaeneeBa
5 | XapakTepuCTHKa XMMHUYECKOrOo DJJIEeMEHTa TII0 €ro
8 | monoxxeHnro B mepwogudeckoir cucreme JI.  N.
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Menneneena

O U1

3HaueHHUeE MMCPHUOAUICCKOT'O 3aKOHA

Y MIEPUOANYECKON CUCTEMbI XUMUYECKHUX JIEMEHTOB JIJIA
pa3BuThs Hayku WU npaktuku. [[. WM. MennpeneeB —
YYEHBIW, MIEAATOT U TPAXKIAHKH.

Tema 9. XumMnueckasi CBA3b.

OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE Ppe€aKInu

(8 1)

DNeKTpOOTPULATENBHOCTD aTOMOB
AJIEMEHTOB

XUMHWYCCKHUX

R o OO

Honnas xuMudeckas CBs3b

Hudpos
ast
nabopar
opus
RELEO
N

Hudpos
oH
JTaTYNK
TeMmIepa
TYpBI
TJIaTHH
OBBII;
TaTYHK
TemIepa
TYpBI
TepMon
apHBIN

N O

KoBanenTHo-nosisipHast cBA3b

Hudpos
ast
nabopar
opus
RELEO
N

Hudpos
oM
JaT4YuK
TEMIIEpaA

TYpBI
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IUTATHH
OBBII;
JTATYUK
TeMIiepa
TYpbI
TepMoIn
apHBIN

6 | KoBaneHTHO- HEMosIpHas CBS3b

3

6 | CTreneHb OKUCICHUS

4

6

5

6 | OxucnutenpbHOBOCCTaHOBHUTENbHEIE peaknuu  (OBP).

6 | [Ipouiecchl OKUCIIEHUST U BOCCTaHOBJICHHs. OKUCIUTETN

1 BOCCTaAaHOBUTCIIN.

oo NO

Kontposnbhas padorta Ne 3
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KanennapHo-TemaTn4yeckoe NJIAHMPOBaHUE 10 XUMMH 9 KJace

2 yaca 68 yacoB

Neo| Tema pa3zgena u ypoka Komnu | lata | Hcnonav3os
€CTBO | IIPOBE | aHue
4acoB | JEHUS

0oopyoosa
Hus
«Touka poc
ma
IToBTOpEHME ]|
yriry0JieHue 3HAaHM OCHOBHBIX Pa3/1eJioB Ky
pca 8 ki1acca
(59)+lu
1 | [lepuonuueckuit  3akoH.  Ilepuoamueckas | 1
cucremMa Xxumuyeckux asnemento [, N.
MenneneeBa. CTpoeHHE aTOMOB
2 | 3akOHOMEpPHOCTH B HM3MEHEHWHW CBOMCTB | 1
XUMHUUYECKUX  DBJIEMEHTOB  TEPBBIX  TPEX
MEPUOA0B, KAJIHS, KaJIbLIUS U UX COCTUHECHUI B
COOTBETCTBHHM C TOJIOKEHUEM DJIEMEHTOB B
MEPUOANYECKON CHCTEME U CTPOCHUEM HX
aTOMOB
3 | Knaccudukarms u HOMEHKJaTypa | 1
HEOPTaHUYECKUX BEUIECTB (MEXIyHApOAHAS U
TpUBHAbHAS)
4 | XumMnueckue CBOICTBa BEILECTB, | 1
OTHOCSIIIIUXCST K Pa3jduYHBIM  KJaccaMm
HEOPTaHUYECKUX COCIMHEHU, 170'¢
Ir€HETUYECKasl CBSI3b HEOPraHUYECKUX BEIIECTB
5 | Ctpoenue BemiecTBa: BUIBI XUMHUYECKow | 1 [Mudposas
CBS3U. TuUNbl KPHUCTAUIMYECKUX PEHIETOK, nabopatop
3aBUCHUMOCTh CBOMCTB BENIECTBA OT THUIIA us
KPUCTAJTMYECKON PEIIETKHU . RELEON
[udpopoii
TATYUK
TeMIepary
phI
MJIATUHOBBI

o

u
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6 | Koutponbuas padoraNel
Tema 1. OcHOBHBIE 32aKOHO MEPHOCTH
XUMHUYECKUX pPeaKkuum
(4 9)

7 | Knaccupukanuss XUMUYECKUX pEaKIUid TI0
pa3IMYHbIM MPU3HAKAM.

8 | IloHATHE O CKOPOCTH XUMHUYCCKOH PEaKIIHH. Hudporas
[IoHATHE O TOMOTE€HHBIX M TE€TEPOrE€HHBIX nabopatop
peaKIusIX . us

RELEON
[Hudporoii
JTATYUK
TeMIepary
pBI
MJIATUHOBBI
i

9 |llomaTHE O  XWMHYECKOM  pPaBHOBECHH. [Hudponas
dakTopHl, BIIUSIONIUE Ha CKOPOCTh naboparop
XUMHUYECKOM  peakuuu ¥ TOJIOKEHUE us
XUMHUYECKOTO PAaBHOBECHS . RELEON

Hudposoit
JTATYUK
TEMIIEpaTy
pBI
MJIATUHOBBI
17}

1 | MexaHu3M OKHCIMTEIbHOBOCCTAHOBUTEIbHBIX

0 | peakrmii (2TEeKTPOHHBIH OanaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIb HOM PEaKIIHM ).

Tema 2. DiekTpoJuTHYECKAS] TUCCONUALIMS.
XuMH4YecKHe peakiu B pacTBopax
(8 1)

1 | Teopusi DAEKTPOIUTHUUECKOU JTHUCCOLHMALIMM. [udpopas

1 | DnekTponuThl W HEINEKTPOoJauThl. KaTuoHsl, nabopatop

- | aHMOHBI. MeXaHU3M JHMCCOIM allud BEIIECTB C us

1 | pa3IMUHBIMM BHJIAMH XHMHYECKOW  CBSI3H. RELEON

2 | Crenenp muccormanmu. CHUIbHBIE U ClIa0bIe .

[{udpopoii

DIEKTPOJIUTHI

JaTUYUK
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3JIEKTPOIPO
BOJTHOCTH
1 | Peakuum uWOHHOTO OOMEHa, YCIOBUS UX Hudposas
3 | nporekanus. VIoHHBIC ypaBHEHHS PEaKIIHA. naboparop
- us
1 RELEON
4 .
Hudporoit
TATIAK
3JIEKTPOIPO
BOJTHOCTH
1 | XuMu4ecKkre CBOMCTBA KMCJIOT, OCHOBA HHH M
S |comeit B  cBere  mpeacTaBieHH 00
- | DJIEKTPOJIUTHUECKOMN AUCCOIUALIUU
1
6
1 | ITonatue o ruApOIU3E CONEH.
.
1 | [Ipaktnueckass pabora Ne 1 Pemenue Hudporas
8 | SKCIIepUMEHTAJIbHBIX 337124 110 TeME naboparop
ust
RELEON
Hudposoit
TATYNK
AIEKTPOIPO
BOJTHOCTH
Tema 3. Oo6masn
XapaKkTePUCTHKA XUMHUYECKHX 3JIeMeHTOB V
ITA-rpynnbl. I'anorensi (4 4)
1 | O6miass  XapakTepucTUKa  TrajJoreHOB
9 | OCOOEHHOCTH  CTPOCHHMS ~ aTOMOB  3THX
AJIEMEHTOB, XapaKTEepHBbIC UIsi HUX CTENEHU
okucnenusi. CTpoeHne u pu3nIecKrue CBOMCTBA
MPOCTHIX BEIIECTB — rajJOTCHOB
2 | XuMHYeCKHE CBOWMCTBAa Ha IpUMEpe XJopa
0 | (B3auMopeiCTBUE C METAJJIaMH, HEMETAJUIAMH,
ea04amMu). XJI0OpOBOAOPO. Consanas
KHCIIOTa, XMMHYECKUE CBOWCTBA, IMOJIy4YeHUE,
IpUMEHEHUE.
2 | ®dusznojoruyecKkoe  JeHCTBHME  XJiopa U [udponas
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1 | xopoBojOpoAa Ha  OpPraHU3M  4YeJOBEKa. nabopatop
Baxneimme XJIOpUIbl U UX HAXO0XICHHUE B us
IPUPO/IE . RELEON

2 | IlpakTrueckas padora: Hudposas

2 . n1abopato
Ne 2. TlosyueHue COJITHOW KHUCIIOTHI, U3yYEHHE patop

, . us
e€ CBOICTB
RELEON
Tema 4. Oowmasn XapaKTepUCTHKA
XHMHYECKHUX 3JieMeH- T0B  VIA-rpynmsl.
Cepa u eé coequnenus (5 u)

2 | OOmas xapakTepucTuka 23JieMeHTOB VIA-

3 | rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB 3THUX
AJIEMEHTOB, XapAKTEpPHBbIE [JIs HUX CTEIECHH
OKHUCIICHUS

2 | Ctpoenrne u (pu3MUYeCKHe CBOWCTBA MPOCTHIX

4 | BEIIeCTB — KHUCJIOPOa U CEPHI.

AmnoTponHble MOAU(DUKAIMK KUCIOpPOJa U
cepbl. XUMUYECKHUE CBOMCTBA CEPBI.
CepoBOJIOpOJI, CTpOCHHE, (PUIHUECKHE U
XAMHUYECKHE CBOMCTBA. OKCHABI CEPBHI Kak
MPEACTABUTENIN KUCITOTHBIX OKCHJIOB

2 | CepHas kucnoTa, Gu3n4ecKue Hudposas

5 . naboparop
M XHMHYECKHe CBoMcTBa (00mmMe  Kak

us
MpeACTaBUTEIIS KJlacca KHCJIOT U
P RELEON
cnenupuyecKue), MpPUMEHEHUE
[udporoii
JTATYUK
IIEKTPOIIPO
BOJITHOCTH

2 | XuMHUYECKHE peakIuu, JIeKallue B OCHOBE

6 | MPOMBIIITIEHHOTO CcrOco0a MOTYYEeHHs CEPHOM
KUCJIOTHI. COu CEpHOI KUCIIOTHI.

2 | Haxoxnenue cepbl U €€ COeTMHEHUI

7

B npupone. XUMHUUYECKOE  3arps3HEHUE
OKPYXKAIOWIEH Cpenbl COCAUHEHUSMU CEPbI
(KUCJTIOTHBIE JOKIHW, 3arpsi3HEHHE BO3JlyXa M
BO/I0EMOB), CIIOCOOBI €0 MPEeAOTBPAILCHUS

Tema 5. Oo0masn
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XapaKTepUCTHKA XUMUYECKHUX 3JIEMEHTOB
VA-rpynmnsl.
A30T1, dochop u ux coennnenus (7 4)

N

OOmiasi  XapakTepUCTUKa JJIEMEHTOB VA-
rpynibl. OCOOEHHOCTH CTPOEHHUS aTOMOB 3TUX
DJIEMEHTOB, XapaKTEpHbIC I HHUX CTENEHH
OKHUCJICHHS

N

A30T,  pacnpocTpaHeHHME B  MPUPOJE,
dusznyeckue W XUMHYECKHE  CBOMCTBA.
KpyroBopot azota B mpupo/e

o w

AMMI/IaK, €ro (1)I/ISI/ILI€CKI/IG H XHMHYCCKHUC
CBOﬁCTBa, IMOJIYUYCHUC N IIPUMCHCHHC. Comu
aMMOHUs, HX (1)H3H‘-I€CKI/IG n XHMHYCCKHUC
CBOﬁCTBa, IMPUMCHCHHC.

[Ipaktnueckass pabora Ne 3. IlomyueHue
aMMHaKa, U3y4yeHHUe ero CBOMCTB.

[HEN

A3oTHas  kuciora, e€ (Qusnueckue U
XUMUYECKUE CBONCTBA (o6mme Kak
IPEICTaBUTEIS KJlacca KHCJIOT u
cneruduyeckne). Vcmonp3oBaHne HUTPATOB H
cojiei aMMOHMS B KauyeCTBE MHUHEPATbHBIX
yno0peHui

Hudposas
naboparop

us

RELEON
[udporoii

JTaTYUK
BJIEKTPOIPO
BOJHOCTH

N

XUMHUECKOE  3arps3HEHHE  OKPYKaIOIIEH
Cpeabl COCAMHEHUSMH a30Ta (KHCJIOTHBIC
JOXKIW, 3arpsa3HEHUE BO3JY Xa, IIOYBBI U
BOJJOEMOB

w w

docdop, AJTOTPOITHBIC MOAM(UKALIHH
dbocdhopa, Pusmueckue W XUMHYECKHC
CBOMCTBA

w

Oxcun dochopa(V) u docdopnas kuciora,
bu3MUecKkue W XHMHYECKHE  CBOWCTBa,
nosyuerue. lcnons3oBanue ¢dochatoB B

KauecTBe MUHEPATbHBIX yIOOpEeHMIA.
3arpsi3HEHHE MIPUPOTHBIX BOJOEMOB
dbocharamu

Tema 6. O0masi XapaKTepUCTHKA XUMHYECK
uX 3Jj1ieMeHTOB IVA-
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rpynnbl. Yrjaepoa U KPpeMHUN U UX COeuHe
HUS

Bu)t+1
3 | Yruepon
3)
3 | Okcuaer  yriepoma, uX (GU3HYECKHUE U
6 | XuMHUYeCKHEe CBOWCTBA.
3
7
3 | YroapHas KucioTa U e€ cojiu, ux (Qpu3uvecKue
8 | M XUMHUYECKHE CBOWCTBA, TMOIYYCHHE W
IpPUMEHEHUE.
3 | [lepBoHayanbHbIe MOHATHS 00 OPraHMYECKHX
9 | BemecTBaX Kak O COEIUHEHHAX YIJepoja:
0COOEHHOCTH cocTaBa U cTpoeHus. [lonsaTue o
OMOJIOTUYECKA BaXHBIX BEIIECTBAX: >KHUPaX,
Oenkax,
4 | KpemHuii, ero (u3Myeckue U XUMHUYECKHE
O | cBoiicTBa, OJIyY€HHUE U IPUMEHEHUE.
4 | Ilpaktnueckas pabora Ne 4 T[lomydenue Hudposas
1 | yrnexucmoro raza. KadecTBeHHas peaxius Ha naboparop
KapOOHAT-UOH us
RELEON
[udporoii
JTATYUK
IIEKTPOIPO
BOJHOCTH
4 | Ilpaktnueckas pabara Ne 5  Pemenue [Mudposas
2 | DKCIEpHMMEHTAJIBHBIX ~ 3aJad 110 TeMe Jaboparop
«Hemeramby. us
RELEON
Hudposoit
TATYHK
IIEKTPOIIPO
BOJHOCTH

w b~

KouTtponbHas paborta
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Tema 7. O01IHe CBOMCTBA METAJLJIOB
(4 1)

A~ b

OO6mas XapaKTEPUCTUKA XUMHYECKHUX
DJIEMEHTOB — METaJJIOB Ha OCHOBAaHHU HX
MOJOKEHUsI B TEPUOJUYECKONM  CHUCTEME
XAMHA4YEeCKuX 3jieMeHTOB [l . I . MeHaeneeBa u
CTPOEHHUSI aTOMOB

o1 b~

Crpoenne MeramioB. Meramnueckas CBSI3b U
METaJUIMYecKasi KpUCTAJUIMYECKas peleTKa.
DNEKTPOXUMHUYECKU N ps HaANPSHKCHUM
METaJIOB

dusnueckue 171 XUMHUYECKHUE CBOMCTBA
METAJUIOB .

~Nbh| O

OO6mue cnocoObl  MOMYyYEHUS  METAIUIOB.
[ToHsiTHE O KOPPO3WMU METAIOB U OCHOBHBIC
CrocoObl  3amuThl  OT Koppo3uu. CruaBsl
(cranmp, 4yryH, OIOpaTIOMUHUHN, OpoH3a), UX
IPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH

Tema 8. Baxueiliine MeTaJibl 1 UX COCANH
eHUA

(16 u)+ 2

o A~

[Ilenoynslie METaJLIbI. [Tonoxenue B
MePUOANYECKON CHUCTEME XAMUYCCKUX
sanemenTtoB JI. WM. MeHnneneeBa, cTpoeHuUE
atoMoB. HaxoxkneHue B mpupoe .

O b~

@u3nyeckue W XHUMHYECKHE CBOWCTBA (HA
IIPUMEPE HATPUS U KAJIUS

OKCI/I)IBI U TUAPOKCUILI HATPUS U KaJIUA

[IpumeHeHnEe MIEJOYHBIX METANIOB U HUX
COEIMHEHNN.

W o1 N o1 o1 O o1

[IlenoyHo3emMenbHbIE METAIBI MarHuid |
KaJbllui, CTpoeHHue aTtoMoB. llojoxke HuUE B
MEPUOJUYECKON  CUCTEME  XHMHYE  CKHUX
anemeHToB [. 1. Menaeneena.
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Haxoxnenue B npupoe

5 | ®dusnyeckne 1 XUMUYECKHUE CBOMCTBA KaJIbIIUS
4 | u MmarHus
5
5
5 | Baxueimme coeauHEHUsS Kalblus (OKCH/I,
6 | ruapoKCHI, COJN).
5 | XKecTKoCcTh BOJBI M CIIOCOOBI €€ yCTpaHCHUSI.
7 | Ilpaktuueckas padora Ne 6. XKEcTkOoCTh BOABI
Y METOJBI €€ YyCTpaHECHUSA
5 | AnroMuHHM.
8
5 | ®usnueckue U XUMHYECKHE  CBOMCTBA.
9 | AMdoTepHbie CBOMCTBA OKCHUIA U TUIPOKCHIA
6
0
6 | XKeneso. Hudposas
1 nabopatop
nst
RELEON
[udporoii
aTYUK
JTaBJICHUS
6 | dusnyeckue U XUMUYECKUE CBOMCTBA JKeje3a
2
6 | Oxcuasl, ruapokcusl u conu xxenesa(ll)
3
u xene3a(Ill) .
6 | [Ipaktnueckass pabora Ne 7. Pemenue Hudposas
4 | sKCTIEpUMEHTAIbHBIX 3aja4 110 TEME Jaboparop
«MeTtaiibn» . s
RELEON
Hudposoit
TATYUK
JTaBJICHUS
6 | KoatponbHas pabota Ne3
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3)
Tema 9. BemecTBa 1 MaTepuaIbl B dKU3HH 4
eJI0BEeKa
(3 9)
6 | HoBeie MaTepuansl 1 TexHonoruu. BemecTsa u
6 | MaTepuanbl B MOBCETHEBHOM KU3HU YEJIOBEKA.
Xumus U 310pOBBE.
be3zonacHoe  HCNOJB30BAHUE  BEUIECTB U
XUMHUYECKUX PEAKIUI B OBITY.
6 | [Ipuponubie WCTOYHUKU YTJIEBOJIOPOJIOB
7 | (yronb, mpupOAHBINA Ta3, He(PTH), MPOAYKTHI HX
nepepadoTK, UX POJib
B OBITY ¥ IPOMBIIIEHHOCTH
6 | OcHOBBI DKOJIOTHYECKON TPAMOTHOCTH.
8 | XuMudeckoe 3arps3HEHHE OKpYyXKaro e

cpenbl (MpeaenbHO TOMyCTUMAasT KOHIICHTPAIIHSI
Bemects — [1JIK).

Ponb XuMuUHM B pEIIEHUH SKOJOTUYECKUX
npo0JieM




TOUKA \!pocm

JlaGoparopubie paboTel 8 kiacc Ilpaktuueckass pabora Ne 1. «3yuenue
CTPOCHHSI TITAMEHI

Teoperndeckas yacTb: ['OpeHME — CIIOXKHBIM NPOLECC, COMPOBOKIAFOIIUICS
BbIJIEJICHUEM SHEPIUH, KaK [IPaBuIIo, B

BUJIC TeIJIa W cBeTa. Pa3nuyaroT roMoreHHOe ropeHue (Hampumep, mpu padote
ra3oBOil TOPEJIKM), U TETEPOreHHOE ropeHre (HapuMep, TOpeHre CIupTa U CyXoro
roprouero). B paccMoTpeHHBIX npuMepax IuiaMsi UMeeT CXOAHOe cTpoeHue. B HEM
MOYHO BBIJICJIUTH TPU YACTH.

BHyTpeHHUII KOHYC TEMHOTO LBETa (B CIy4ae ra30BOMl TOPEJIKU CHUHETrO IIBETA) C
Hu3kor Ttemmeparypoi ~ 300—500 °C. 3pmech TPOUCXOIUT HCHApPEHUE U
Pa3iIoKEHUE TOPIOYETO BEIIECTBA.

CpenHuil BOCCTaHOBUTEINIBHBIN KOHYC COCTOUT U3 CMECH BO3/yXa U TOPSIIEro rasa.
3nech noj BiusHUEM OoJiee Bbicokol TemriepaTypsl (1500—1800 °C) npomykTbl
UCIIAPEHUS U PA3JIOKEHHs TOPIOYMX BEIIECTB AKTUBHO PEArupyrOT ¢ KUCIOPOIOM.
Ecnin wyacte yrimepoga ocraércsi CBOOOAHOM, TO €ro MejibyalllMe YacTHIIbI
pacKajsAoTCs U NPUAAIOT IUIAMEHM SIPKOE CBEUEHHE. DTa 4acTh IUIaMEHU Oorata
yrapasiM TazoM CO — CHJIBHBIM BOCCTAaHOBHUTEJIEM, MO3TOMY €€ Ha3bIBAIOT
BOCCTaHOBUTENbHOU. Touka HamOoisiee BBICOKOW TeMIlepaTypbl HAaXOAMUTCS Ha
OCTpHE BOCCTAHOBUTEIBHOTO KOHYCA.

BrenmHuit OKMCIUTENBHBIN KOHYC 00pa3yeT HEBUINMYIO 000I0YKY, OKPYKAFOITYIO
wiams. 31ech MO/ BIUSHUEM 3HAUUTEILHOTO MIPUTOKA ‘' oFoAe POYYXA HPOHEXOANT HOMHOS
OKHCJIEHHE TOPIOYEro BeIIecTBa 0 C02 u H20 (Ipu TOPEeHHWH CYXOTO TOPIOYEro Ha OCHOBE YPOTPOIMHA TAKKE
obpazyercs N2). [Ipu 3Tom ocTa€rcst M30BITOK KUCIOPO/1a, KOTOPBIN MPH BHICOKOM
TeMmreparype o0JagaeT BBICOKOH OKHCIMTEILHONH AaKTHUBHOCTBIO, ITO3TOMY
BHEIIHAS 4YacTh IUIAMEHM Ha3bIBaeTCSd OKHUCIUTENbHOW. Mcmonbs3ys mMojayB

BO3yXa, MOKHO YBEIIMUYUTH TEMIIEPATYPY [UIAMEHU.

HDaKTI/I‘ICCKaH 9acCTh. LICJ'IB OIbITa: M3YYHUTb CTPOCHUC INNIAMCHH, OIIPCACIUTDH
TEMIICPATYPY B pPa3HbIX €0 30HAX IPHU HWCIOJIB30BAHUU PA3JIMYHBIX MCTOYHHWKOB
TCILJIA .

llepeuenv  oamuuxos  yugposoi  nabopamopuu: AATIUK  TEMIIEPATYpPHI
TEPMOTIAPHBIN. /[onoinumenvHoe 060pyodosanue:. MTATHB C 3AKUMOM; JEPIKATEIb
JUTST TIPOOUPOK; CITUPTOBKA . Mamepuanvl u peakmugvl: CIIUPT ITHIOBBINA; CyXO0e
roprovee; cBeya.

Texnuka 6esonacnocmu.
1. . PaGora cBsi3aHa C OTKPBITHIM IJIAMEHEM — OEpPEruTeCh 0XkKOTa.

2. . Tepmomnapa mocie W3BJICYECHHS] W3 IUIAMEHHU OCTBHIBAET HE Cpazy —
Oeperutech oxkora. 3.B ciupToBKe CONEPKUTCS TOPIOYas KUIAKOCTh.
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HHcmpyKuuﬂ K 8bINOJIHEHRUIO.

l.IlonkntounuTe BBICOKOTEMIEPATYPHBIM AaT4MK (TepMomapy) K pEructparopy
JTAHHBIX (KOMITBIOTEPY). 3aKpenuTe MATYMK B INTATHBE TaK, YTOOBI €r0 KOHYHK
Kacasics (pUTUIIA CIUPTOBKH .

2 . 3axrure cniupToBKy. Korna rnokasanusi CTaOMIM3UPYIOTCS, 3aMUIITUTE 3HAYCHUE
TeMIiepaTypbl Ha cxeme riamenu (puc. 1). 3.Ilepemennaiite JaT4UK TEMIEpaTyphl
B CIIEAYIOINIYIO TOUKY TUIAMEHH B COOTBETCTBUU CO cxeMOU. JlJist 3Toro ocnadsiite
MydTy U iepemenante e€ (BMecTe ¢ JJaKou U JaTYMKOM) B Hy>kHOe MecTo. Korna
MOKa3aHUsl CTAa0WIM3UPYIOTCS, CHOBAa 3aHOCHUTE 3HAYCHUE TEMIIEpaTyphl B
COOTBETCTBYIOIIEH TOUKE HA CXEMY .

4 . Tak u3mMeppTe TeMIepaTypy BO BCEX TOUKAX IJIAMEHHU, OTMEUECHHBIX HA CXEME .
S . IloBTOpUTE IEUCTBUSA CO CBEYOU U CYXUM FOPIOYUM.

6.00patute BHMMaHue! [Ipyu M3yueHUM CTPOCHHS IJIAMEHU CYXOTO TOPIOYETro
ucrionb3yercst  1/4 wacte Tabnetku. Kycouek roprouero mOMENIAIOT —Ha
KepaMHUUYECKYIO TUTUTKY.

Puc. 1. Toukn n3mepeHuns temmepaTypsl IaMeH /7 . BHecuTte B iamsi CIUPTOBKU
Ha MOJIMUHYTHI MpoOUpKy. M3BIekuTe NpoOUpPKY U3 TUIAMEHH U PACCMOTpPUTE €&
IIOBEPXHOCTb.

8 . IloBTOopuTe ombIT co cBevoit. Kakoro nBera obpazoBaics Hanét? YUto 310 3a
BelecTBO? Pe3ynbTarhl M3MepeHni/HabMoAeHU M

Ucrounuk | Temneparypa Temneparypa B | Temnepatypa B | Uto
No | TETUIOTEI OKOJIO  (UTWJIS | CpEAHEN  4acTu | BepXHEW YacT | 00pa3oBaioCh
B (kycouka IJIaMEHU IJIaMEHU Ha
rOpIOYEro) MTOBEPXHOCTH
poOupKU

1 | CouproBka

2 | CBeua
3 | Cyxoe
roprouee

Buvisoowi:
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B BbIBO/IaX yKa3aTh, KAKOW MCTOYHUK TEIUIOTHI MPEANOYTUTENBHO UCTIOIb30BATh B
XUMHUYECKOH JTa00paTOPUH U TTOYEMY .

ROHI’I’IpOJZbele 60npocosl.

1 . Kako# uCTOYHHUK ITu1aMeHu ObLT UCIojb30Ban? 2 . Kakas 4acth riaMeHu camas
ropsiyas?

3 . Jlo Kakoil MakCUMaJIbHOU TEMIEPaTypsbl YIAETCA nporpeth Tepmomnapy? 4 . Uro
ropsiuee — LEHTP MJIAMEHH WIH Kpasi?

1. . Tlouemy chnMpTOBKAa TOPUT MOYTH OECIIBETHHIM IUITaMEHEM, a CBeua —
ceTAmUM? MOXHO JHM HCIOJIB30BaTh CBEUYM B J1TAOOpATOPUU BMECTO
CIIUPTOBOK?

2. . Kakue mpoayKThl TOpEeHUsI OJUHAKOBBI Y CIIMPTOBKU M cBeuH? 7 . 3aj1aHue
st noarotosku k I'A, BIIP

[Ipu HarpeBaHuM TBEP/BIX BEIIECTB B MPOOUPKE HEOOXOAUMO: 1.B3SITh IPOOUPKY B
PYKHM U HarpeBaTh Ty 4YacTb, IJI€ JIEKHUT BELIECTBO; 2.3aKPENHUTh MPOOUPKY B
LITATUBE U HArpeBaTh Ty YaCTh, I'/I€ JIEKUT BELIECTBO;

3.B34Th NMPOOUPKY B PYKH, MPOTPETH BCIO MPOOUPKY, a 3aTEM
Ty 4acTh, TJI€ JISKUT BEIIECTBO; 4.3aKPENUTh MPOOUPKY B IITATUBE, MPOTPETH BCIO
pOOHUPKY, a 3aTEM Ty 4acTh, TJe JISKUT BenecTBO . ([IpaBunbHbIil 0TBET: 4 )

8.3amanue 1715 pa3BUTHA (PYHKITMOHAIBHON TPAMOTHOCTH

B xaure Maiikia ®apanes «Mctopust cBeun» aBTOp ONMUCHIBAET OIBIT, KOTOPBIA OH
JEMOHCTPUPOBAT HA CBOUX JIEKIMSIX. B miaMs cBeuu OH MoOMelan H30THYTYIO
CTEKJISIHHYIO TpYOKy. OAuH KOHEI[ TpyOKH OIyCKajics HeAaleKo OT (GUTHII,
BTOPOW BBIBOJMJICS HAa HECKOJHKO CAHTUMETPOB OT TuiamMeHH. Uepe3 HeKoTopoe
BpeMs K KOHI[y TpPYOKM TOJHOCWIM TOPSIIyl0 JTyuuHy. [losBisimoch miams,
KOTOPOE CYIIECTBOBAIO OTICILHO OT IJIaMeHHU CBe4H. Kak MOXXHO OOBSICHUTH 3TO
aBjeHue?

OtBer: B »5TOi yacTM miIlaMeHM NPOUCXOAUT ucHapeHue mnapaduna. [laps
napaduHa Ha BO3yXe, IPH MOHKUTaHUH, 3arOPALOTCSI.

Puc. 2. OnbIT ¢ I1aMeHeM CBEYU
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JleMOHCTpanuOHHBI dkcniepuMeHT Ne 1. «Boioenenue u noznowenue menna
— NPUBHAK XUMUYECKOU PeaKyuuy

Teopernyeckas yacte. Pabora mnpoBoautcs mnpu uzydeHun Tembl «llpusHaku
XMMHUYECKUX peakuuit». Boligenenue u

IIOIJIOLEHUE TEIUIOThI, U3MEHEHUE OKPACKU PAaCTBOPOB WM BEILECTB, BBIICICHUE
raza sBIJIIOTCA OCHOBHBIMU IIpU3HAKaMU XHMHWYECKHUX peakuun. Taxxke umeer
CMBICJI IOBTOPUTH pabOTy MPHY BBECHUH MOHATHUS «TEIIOBOM (PPEKT peakium .

[IpakTryeckas yacth. [lens  paboThl:  MNPOAEMOHCTPUPOBATH  BBIACICHHE U
MOTJIONIEHUE TeIjla MpU XUMHUYECKUX peakiusax. CBs3aTh MOKa3aHUS aTydKa
TEMIIEPATYpPhI C OCA3ATEIbHBIMU OLYIICHUSMMU.

llepeuenv 0amuukos yugposoii rabopamopuu. NaTduk TEMIIEPATYPBI
TJIATUHOBBIN.

JononnumenvHoe o6opyooganue: Ba XUMUYECKUX cTakaHa (50 mi1), mpoMbIBasika
C IUCTUWUTMPOBAHHOMN BOJOMW, CTAKaH JJIsl CIIMBA OTPaOOTaHHBIX PACTBOPOB.

Mamepuanvl u peaxmugvl: aTOMUHHEBAS TMPOBOJIOKA WM TpaHyibl, 20%-HbIi
pactBop rtuapokcuaa Harpus NaOH, 10%-Hblli pacTBOp YKCYCHOM KHCIIOTBI
CH3COOH, runpoxap6onat Hatpust NaHCO3 .

Texnuxa 6e3onachocmu: 1 .Paborate B oukax. 2.TpeOyercs coOmroaeHHe Mep
O0e30omacHOCTH TIpH  paboTe ¢ THAPOKCHIOM HATpUs M HarpeBaTeIbHBIMU
npudopamu.

Hnempykyus x evinonnenuro: 1.B XUMAYECKUI CTaKaH HAJEUTE PacTBOP ILIEIOYH
NaOH. HW3meppre ero temmeparypy. IloMmecTuTe rpaHysiabl WM TPOBOJOKY
AIIOMUHUA TaK, YTOObI HAJ HUMHU OCTaBalicad cioM kuakoctu. Korma HauHETCs
peakuusi, oOpaTUTe BHMMAHHUE LIKOJBHUKOB Ha BbLIEJIEHUE Ta3a U YBEIUYECHUE
Temneparypsbl. XKenarenpHo (ecnu peakuus UAET HE CIUIIKOM OypHO) MPONTH 1O
KJacCy W JaTh ILIKOJbHUKAM MOTPOraTh CTakKaH, 4TOObl YOEAUTbCSA, YTO €ro
COZIEpKUMOE paszorpesiocb. OTMEThTE MAKCUMAJIbHYIO TEMIIEpaTypy pacTBOpa.
[Toy4yeHHBIN pe3ynbTaT 3aHECUTE B TAOJIUILLY .

2.1IpomoiiTe maTdyMk TeMneparypsl BOAOW. B cTakaH HalelWTe YKCYCHYHO KHCIOTY
Ha Y 1/3 mo BeicoTe. 3MephTe € Temmeparypy.

HeGonpliuMyu  MOPLHMSAMU  HACBIIBTE THAPOKApOOHAT HATPHUsS, MOMEIIMBAs
JaTYMKOM Temmeparypbl. OOpaTuTe BHUMaHUE IIKOJIBHUKOB Ha BBIJIECJICHUE rasa -
NpU3HAK XUMUYecKoW peakiuu. [locmorpure, Kak u3MEHsETCS Temmeparypa.
OTMeThTe MUHUMAJIIBHYIO TEMIIEPATYPy pacTBOpa.

[TosryueHHBI pe3yabTaT YYEHUKH 3aHOCAT B TaOuuily. Pe3ynbrarhl n3mepeHuit
/Ha0IIOIEHU I

Pearupyrouiue Havanbnas MakcumanbHasi/MUHUMAaIbHas | Beienenue
BELIECTBA TemIreparypa TeMIIEpaTypa pacTBopa MOTJIOLIEHUE
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pactBopa TETUTOTHI

PacTtBop menoun u
ATIOMUHUN

PactBop ykcycHoOU
KHUCJIOTHI ¥ cOZia

Bv1600bi: YkazaTh NpU3HAKH XUMHUYECKUX PEAKITUH.
Konmponvnwvie sonpocul:
1. .IlpuBeauTe mpuMepsl pEaKIHii, MPOTEKAIOIIUX C BbIICTICHUEM TEIUIOTHI.

2. Jlns momy4yeHUs HETamI€HON WM3BECTH MeJ TMPOKAIMBAIOT TMPHU BBICOKOM
temneparype. K kakoMy TUIy MOXHO OTHECTH 3Ty peakuuro? 3.3anaHue
15 moarotoBku kK 'MA, BIIP: Tonpko XUMUYECKHUE SIBIICHUS TIEPEUHCIICHBI
B IPYIIIIE:

1.'openne cBeuw, BBINAJACHUE JIOKACBBIX Kameiab, KUIMEHHE BOJbl 2.CKHUCaHUE
A0JIOYHOTO COKa, CKHCAaHHE MOJIOKa, pacCTBOpEeHHE Mena B ykcyce 3.TasHue cHera,
MJIaBJICHUE CBUHIIA, MPOTYXaHUe KypuHoro siia 4.00pa3oBaHue TymaHa, TOpeHue
OCHraJbCKOM CBEYH, TOPEHHE MPUPOJTHOTO Ta3a

JleMoHcTpanuoHHbIH dKcnepuMeHT Ne 2. «Paznoscenue 600bt Inekmpuiecku
M MOKOM)

Teopernueckas 4vacte. [lepeq Hawasiom paboThl  ciaeayeT OOCYIUTh €O
IIKOJbHUKAMU BOIPOC: TMPOCTHIM WJIM CJOKHBIM BEIIECTBOM SIBJISIETCS BO/JA.
[locne BBIABMKEHUS YYallMMHUCS PA3IMYHBIX TUIOTE3 YYUTEIb IPOCUT
MPEIOKUTHh BAPUAHTHI UX SKCIIEPUMEHTAIbHOU MPOBEPKH.

OOBIYHO JaHHBIA OMBIT PEKOMEHAYIOT MpoBOAWTH B mpubope ['odmana,
YCTPOMCTBO KOTOPOTO SIBISETCS TOCTATOYHO CJIOXHBIM JJII BOCHBMUKIIACCHUKOB.
YnobHee ero mpoBOAWTH B MPUOOpPE MAJIsI OMBITOB C DJIEKTPUUYECKUM TOKOM,
UCIIONB3yd B KadecTBe dekTponuTa 10%-HbIl pacTBOp THApPOKCHAA HATPUSA U
CTaJIbHbIE (JTy4llle HUKEJIEBbIE) 3IEKTPoIbl. Bo n30exkaHrue BCIEHUBAaHUS pacTBOpa
IpU JIEMOHCTPALIMK K 3JIEKTPOJIUTY clieayeT N00aBUTh STUIIOBBIM crnupT (Ha 4
o0bEMa pacTBopa 3ekTpoauTa 1 00béM 95%-Horo pacTBopa cnupra) .

[Ipaktuueckast yactb. llenb paGoTel: chopMUpoBaTh MPEACTABICHUS Y YUAIIUXCS
00 aHanM3e CIOXKHBIX BEIIECTB U M3MEHEHUH MOJIEKYJ CIIOKHBIX BEIIECTB B XOJI€
XAMUYECKUX PEAKIUH.

Jlononnumenvroe 0b6opyoosanue: IPUOOP IJIsl OMBITOB C DJEKTPUUECKUM TOKOM;
WUCTOYHHUK TIOCTOSIHHOTO TOKa: MPOOWUPKH - 2 IIT., TPOHYMEPOBAHHBIC, JTyUUHKA;
CIIUPTOBKA; TPOOKH — 2 TIT, MUHIIET .
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Mamepuanvt u peakmugwi: cnupT 3TUIOBBIN, 10%-HbII pacTBOP MIETOYH.

Texnuxa 6esonacnocmu: PaboraTe B oukax. TpeOyroTcs crenuaibHble MephI
0€301acHOCTH IpU paboTe ¢ TUAPOKCUAOM HATPUS .

Uncmpykyusi k  gvinonnenuro: 1.3alOJHUTE BIEKTPOIUTUYECKYIO BaHHY U
JIEMOHCTpAIIMOHHBIE TMPOOUPKU PACTBOPOM IJICKTPOJIUTA 3apaHee, JO YpoKa.
2.IlponemMoHcTpUpyiiTe NpUOOP yyalIUMCS, OOBSICHUTE €ro YCTPOMCTBO U
BKJIFOUUTE MOCTOSIHHBIN 3JIEKTPUYECKUN TOK.

1. HaGmromaeTcss BBIZICNIGHWE Ta30B Ha OJyekTpojax mnpubopa. OOparute
BHAMAaHUE yUYalIUuXCcs Ha TO, YTO OJIMH M3 T'a30B BBIJICISACTCS HHTCHCUBHEH U
3aHUMACT B J[Ba pa3a OOoJIbIIHI 00BEM IO CPABHEHHUIO CO BTOPHIM Ta30M.

2. OOcynute HaOdIOJaeMble TMPU3HAKK XUMHYECKOW peakluu, CHCIailTe
MPEANOJIOKEHU O TOM, B KakKMX MPOOUpKAaX HAXOJATCS KHUCIOPOJ U
BOJIOPOJI. DIEKTPOJIU3 MPEKPATUTE, KOTJIa B MPOOUpKax HaOepETCs OKoJo 6
MJI BOJIOpOAA ¥ 3 MJI KUCJIOPO/Ia .

3. OOpatuTe BHUMaHUE HA pa3TUYHbIE 00BEMBI COOpaHHBIX Tra3oB. [Ipobupku
IUIOTHO 3aKpoiTe MpoOKaMH MOJA CIOEM 3JIEKTpoiuTa. Tieroneil 1ydynHon
ONpENENNTE HaAJIMYUE KHUCIOpoAa B MPOOUpKE, TOpSIIEeH JTy4YUHOU
NOJOKIUTE BOAOPOA. Ilpemynoxkure yyamumcss 3aHECTH pPe3yJIbTaThbl
HaOmoeHui B Tabnuity. Pe3ynbratsl HaOmoneHHi

Howmep npodupku | O0bEM raza Haspanwue raza

1

2

Bv1600br: OTpa3uTh, YTO MPOUCXOAUT C MOJIEKYJIAMH CJIOKHBIX BEIIECTB B XOJI€
XAMHUYECKOU pEaKIUu.

Konmponvnwvie 6onpocer: 1. MOXHO 1 IO BHEITHEMY BUY OTJIUYUTH I'a3 BOAOPOA
oT raza kucijopojaa? 2 .Kakue 4acTUIbl COXPaHSIOTCS B XOA€ MPOTEKAHUS PEAKIIUU
pazliokKEeHUs BOJBIL, a Kakue pa3zpymarorca? 3 .Kak gokaszaTs, 4TO B COCTaBE caxapa
coAepKaTcs aTOMBbI yriiepoaa?

4 3amanue s noarotoBku k I'MA, BIIP. Ilpu cobupanuu ra3oB HCHOJb3YIOT
npuooOpkl, TpeAcTaBieHHbIe Ha pucyHke. C MOMOIIBIO, KaKUX M3 YKa3aHHBIX
pruOOPOB MOKHO cobupath Bojgopoa? OOOCHYITE CBOM OTBET, UCXOAS U3 CBOWMCTB
JIAHHOTO Ta3a.

Puc. 7. IIpubops! nist cobupanus razoB
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=

(B)
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JlemoHCcTpaunoHHbIN SKcepuMEHT Ne 3. «3aKOH COXpaHEHUSI MACChl BEIIECTBY
Teopernyeckas yactb. [Ipy n3ydeHuM JaHHOM TeMbl LieIeco00pa3HO CO311aTh
MpOOIEMHYIO CUTYALIUIO, ITISl Pa3peleHUs

KOTOPOHM ydaliuecs: BBIABUTAIOT THUIOTE3bl, TPEOYIOUIUE SKCIEPUMEHTAIBHON
npoBepku. [Ipu oOcykaeHUH TPEIIOKEHHBIX BapUAHTOB MPOBEPKH BBIABUHYTHIX
TUIOTE3 BOCBMUKIACCHUKW TPEUIaraloT pa3iudHble BapUAHTBl KOHCTPYKIIUU
puOOPOB, T.€. MPOSBISAIOT TBOPUYECKYIO aKTUBHOCTH, B X0JI€ KOTOPOM MPOUCXOIUT
MEPEOCMBICIICHUE TPUOOPETAEMBIX 3HAHUM.

Ha ypoke yuwammecs y3HawoT o paborax M. B. JlomonocoBa u A. JlaByasse,
MOCBSILIEHHBIX OTKPBITUIO 3aKOHA COXPAHEHHS MAacChl BEIIECTB, (POPMYIHPYIOT
3aKOH, NPHUXOASAT K BBIBOAY, YTO Macca BEIIECTB B XOJ€ pPEaKIHMH JOJDKHA
OCTaBaThCsl MOCTOAHHOW. JIOOMBIIMCH TMOHUMAaHUSA JIaHHOTO TE3HUCa, YYUTENb
JEMOHCTPUPYET SKCIEPUMEHT .

[IpakTHyecKas 4acThb. I_[CJ'II) pa6OTBIZ SKCIICPUMCHTAJIBHO JOKa3aTb 3aKOH
COXpaHCHUS MAaCChl BCIIICCTB .

Jlononnumenvroe 060pyoosanue: BEChl TEXHOXUMHUYECKUE WIM DJJICKTPOHHBIC,
CBeuYa; K0J0a miockooHHas 250 Mi1; JT0KKa JIJIS COKUTaHHUS BEIIECTB.

Mamepuanvl u peakmuéwi: CBeUa.

Texnuxa bezonachocmu: BBIIOJIHATE TpeOOBaHUS IpU paboOTe€ € OTKPBITHIM
IJIAMEHEM.

Huempyrkyus  «x  evinonnenuto: Ha  ppIY@XHBIX WM DJIEKTPOHHBIX — Becax
YPaBHOBEIIMBAETCS CBEYA, a 3aTEM YUHTEIb 3aKUTaeT e€. Yuaruecss HabIoakoT,
YTO B T€UCHHUE ~| MUH paBHOBECHE BECOB HAPYIIAETCS, Yalllka C TOPSIICH cBeuoit
MOJTHUMACTCSI BBEPX. YUalIUMCS 3alaroTcsi BOMpPOCH: «Kak MOXHO OOBSICHUTH
HaOmomaembiid (pakt? Kak 3TOT (hakT coryacyercsi ¢ 3aKOHOM COXpPaHEHUS MacChl
BemecTB?» OOCyXICHHE JaHHBIX BOMPOCOB MPUBOAUT YUAIIUXCS K MBICTH O TOM,
YTO OKCIEPUMEHT TPOBENEH HEKOPPEKTHO, CIEAYeT H3MEHUTh KOHCTPYKITUIO
npuodopa.

VYuutenb 3apaHee MOJDKEH MOJATOTOBUTH KOJOY JOCTATOYHO OOJBIIOrO 00bEMaA C
XOpOIIIO TTOIOTHAHHOW MTPOOKOI, B KOTOPYIO BCTABJICHA JIOXKEUKA.
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B noxeuke 3akperuisiercsa cBeda. Beck npubop B cbope
3apaHee ypaBHOBelMBaeTcs Ha Becax (puc. 8) . Korma ydamuecss mpuxogsT K
BBIBOJIy, YTO OIBIT CIEAYET MPOBOIUTH B 3aKPHITOM MPUOOPE, YUUTENb JOCTAET
BECHI C KOJIOOM, 3aKUraeT CBEUy, 3aKPEIUIEHHYIO B JIOXKEYKE, BHOCUT B KOJOY U
IUIOTHO 3aKpbIBaeT. Y4allluecs BUAST, YTO PABHOBECHE BECOB HE HApYIIAETCS B
XOJI€ BCEro SKCIIEPUMEHTA .

Puc. 8. HpI/I60p AJI JCMOHCTPAlKU 3aKOHAa COXpPaHCHHUA MAaCChl BEIICCTB

BrIBOIBI:
B BBIBOaXx HE0OXOAMMO OTpPa3UTh TE3HC, YTO Macca BEIIECTB MPU MPOTEKaAHUU
XAMHUYECKON pEaKIMu COXPAHAECTCS .

Konmponvnwvie onpocut:
3amanus s pa3BUTHS PYHKIMOHAIBHONW IPaMOTHOCTH

1. Ilpu ropenuun apoB ocTaéTcs 3051a. Macca 3016l MEHBIIIE MACChl B3STHIX IS
ckuraHus JpoB. Kak M0OXHO 00BSCHUTH 3TOT (pakT?

2. Jlnis MpUTOTOBIIEHUSI MACHOTO OYJIbOHA MOBAp B3sUT KYCOK Msica Maccoil 1 kr
. [Tocne Bapku kycok Mmsica crai Becuth 800 r . [Touemy Macca usmenunaco?

JemoHcTpannonssii skcnepuMeHT Ne 4. «OnpeneneHne coctaBa BO31yxay
Teopernueckas yacte. Ilepeq  mpoBeneHueM  3KCOEpUMEHTa  ydalluMcCs
HEOOXOJMMO OOBSICHUTH YCTPOMCTBO MpuOOpa, UYTO O3HAYAIOT JesieHus. Takxe
HEOOXO0AMMO yOeauThCcsi, 4YTO MpoOKa mnpubopa TEepMETUYHO 3aKpPHIBAET
cocyn. Ilpaktudeckass vactb. Llenp pabOThI: 3KCHEPUMEHTAIBHO OMNPEIETUTh
O00BEMHYIO JIOJII0 KHCIIOPO/Ia B BO3IYXE .

Jononnumenvroe obopyoosanue: TpUOOP 7Sl OMpENeNieHUsT COoCTaBa BO3IyXa,
IITATUB, CIIUPTOBKA, CTEKJISTHHAS MMAJI0YKa, Ty4YrHa, CTaKaH C BOJIOM.

Mamepuanvt u peaxmuewi: KpacHbIi dhocdop.
Texnuka 6ezonacrnocmu: C 0OCTOPOKHOCTBIO 00paIarbest ¢ ropamum pochopom.

Huempykyus K 6bIn0OJIHEHUIO.
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1. KpucrannuzaTtop HamoJOBUHY 3allOJIHUTE BOAoW. Ha MOBEpXHOCTH BOJBI
nomectutre (apdopoByro wamky ¢ 1—1,5 r cyxoro kpacHoro docdopa.
2.00paTuTe BHHMAaHHE Ha HEOOXOIMMOE YCJIOBHE HKCIIEPUMEHTAa — BIAXKHBIN
dbochop ucnonp3oBaTh Henb3sa! dochopa M0WKHO OBITH B3SITO OOJBIIE, YeM
TpeOyeTcs TSl CBSI3bIBAaHUS BCETO KUCIOPOa, HAXOSIIETOCS B COCY/IE.

1. Otkpoiite mpoOKy mpuOopa W MOMECTUTE KOJIOKOJ B KPUCTALTU3ATOp C
Bozoi. [lorpy3ure KOJIOKONT B BOAY HACTOJNBKO, YTOOBI YPOBEHH BOJIBI
COBMAJal C HWKHUM JelieHueM Koiokona. [Ipm 3ToM HWKHMIA Kpai
KOJIOKOJIa HE JOJDKEH JOXOIUTh 10 JHa Kpucramumsaropa . i storo
KOJIOKOJI 3aKpenuTe B IITAaTHBE WJIM IIOMECTUTE Ha JHO KPHUCTAIN3aToOpa
JIBE CTEKJISTHHBIC MAIOYUKH .

2. CunpHO pa3orpeB KOHEIl CTEKJITHHOM Majo4yKd, OMyCTUTE €€ B KOJIOKOJ H
nogoxrute dochop. Kak tonpko dochop 3aropesncsi, ObICTPO U3BICKUTE
Majouky M 3aKpouTe KOJOKON MpoOKod. Kosiokos 3amoiHseTcss TyCThIM
O€JbIM IBIMOM, COCTOSIIIUM U3 YacTU4YeK (OCPOPHOTO aHTUIPHUA.

3. Ilpu ropenuun docdhopa 00bEM BO3AyXa BHYTPU KOJIOKOJIAa BHayaje OT
HarpeBaHusi HEMHOIO YBEJIMYMBAETCA, a YPOBEHb BOJBI B KOJIOKOJIE
noHwkaercs . Ilo mepe pacxogoBaHMsl KUCIOpOJa IUIaMsl HOCTENEHHO
racHeT. benbrii Qochopubiii anruapun pactBopsiercs B Boae . Cocyn
OXJIAXKIAeTcsl, Ta3 B KOJIOKOJIE TIOCTENEHHO YMEHbIIAEeTCd B 00BEME
YpoBeHb BOJBI B KOJIOKOJIE TIOBBIIIAETCA . B kpucTanmm3arop qoieiTe BOIbI
B TakoM OO0BbEME, 4TOObl BHYTPM M CHApYKU KOJIOKOJA YPOBHU ObLIU
OJIMHAKOBBI U COBMAJIaJIN CO BTOPBIM JIEJIEHUEM KOJIOKOJIA.

6 . Otkpoiite npubOp M MPH MMOMOIIU TOPSAIICH JTyYHHBI YOSIUTECh B TOM, UYTO
OCTaBIIMKCSI B KOJOKOJE Ta3 He MOAJACPKHBAaeT TOpeHHUSA. Pe3ynbrarsl
HAOJIFOIEHU

Yucno nenenuii B mpudope, | Yucio JNETICHUIN B
3aIOJTHEHHBIX BO3yXOM | MpuOOpe,  3amOJIHCHHBIX Kakoii ras
(1o IpoBeIeHUS peakIuy) | razamu (mocne 9
IPOpearnpoBa?
MIPOBEICHUSI PEAKIIHH )

BriBo1bI:
B BrIBOAAaX yka3aTh coJiepKaHUE KUCIOpoa B Bo3ayxe (B %).

Kontponwsubie Bompocsl: 1.Kakoi raz pacxoayercss npu cxuranuu ¢ocdopa B
Bo3ayxe? 2.Kakoii o0bém kuciopoaa B Bozayxe? CKOJBKO 3TO COCTaBISET B
nporeHtax? 3.Ilouemy s mpoBeAeHUs SKCIIepuMenTa 0epyT u30bIToK pocdopa?

4.Kakoii Ta3 ocrtajics B Kojokoyie mociie cropanust (ochopa? 5.3amanus mns
noarotoBkn k ['MA, BIIP Vkaxute, B Kakyro TIpylnmy BXOIAT BELIECTBA,
3arpsi3HSIOUIME BO3AYX:

1. BoasiHOW map, yIJIEKUCHBIA Ta3; 2.CepHUCTBIA Ta3, OKCHIABI a30Ta;
3.KUCJIOPO/, a30T; 4.reJiuid, KHCIOPO
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9 xiacc
JeMoHcTpauuoHHbIil 3kcnepuMedT Ne 1. «TennoBoii 3pdexkT pacTBopeHus Be
LIECTB B BOJAE»

Teopernueckas 4yacte. PacTBOpeHne BemiecTB NpeacTaBiIsieT Cco0O0Ml  CIOXKHOE
(U3UKO-XMMHUUYECKOE SIBIICHHUE, 3aBUCALLIEE OT IPUPOJIbI pAaCTBOPEHHOTO BEILIECTBA
Y PaCTBOPHUTEISL, OT TEMIIEPATYPHI U KOHLIEHTPALUK 00pa3yroIerocs pacTBopa.

[Ipn pacTBOpEHNN KPUCTAIMYECKUX BEIIECTB B BOJAE IMPOUCXOIAT TPU OCHOBHBIX
npouecca. 1.Pa3pynienne KpuCTaluIMU4eCKOW PEIIETKH PACTBOPSEMOIO BEIIECTBA
— DHJOTEPMHUUYECKUI POLECC.

1. Tunpartamusi, T.e. B3aUMOJIEWCTBHE dYacTUI] (MOHOB WA MOJIEKYJ)
pacTBOpPAEMOro BEIIECTBA C MOJIEKYJIAaMU BOABI — 3K30T€PMUYECKUI
nporecc . 3.IlepeHoCc THMAPAaTUPOBAHHBIX YACTUIl OT TPAHULbBI KPUCTAILI-
pacTBop B o0mIMil 00bEM pacTBOpa, STOT MPOILIECC HE COMPOBOXKAACTCS HU
BBIJICJICHUEM, HU MOTJIONIEHUEM TEILJIOTHI.

B 3aBucumoctu oOT TOro, TemioBo »(p@ekT Kakoro U3 ABYX IMPOIECCOB
(pa3pyllieHre KpucTalia Wik THApPATAIUs YacTHUIl) Ipeodiiaiaet, 00U TEerIoBOM
ahdexkT pacTBOpEeHUST MOXKET OBbITh BEJIWYMHOW  MOJOXKUTEIBHONW WU
OTPULATEIIBHOM.

[Ipaktuyeckas yactb. []env pabomsi: ONPENEIUTh TEII0BOU 3((PEeKT pacTBOpeHus
CEPHOU KUCIIOTHI, TUIPOKCU/IA HATPUSI U HUTpATa aMMOHUS .

llepeuenv 0amuukos yugposoii rabopamopuuy: NaTINK TEMIEPATYPHI MIIATUHOBBIN

Hononnumenvnoe obopyoosanue: ctakan Ha 150 mut — 3 IT.; CTEKJISTHHAS MATOYKa;
MPOMbBIBAJIKA; MEpHasi MpoOUpKa; mmnaTeiab — 2 T .

Mamepuanvl u peakmuevi: cepHas KuclioTa (KOHIl .); THUIPOKCHA HaTpUs
KPUCTAUTMYECKUI; HUTPAT aMMOHHUS .

Texnuka 6e3onacnocmu: 1.CepHas KHUCIOTa M TUAPOKCHUJ HATPHUS SBISIOTCS
arpeccuBHbIMU BellecTBaMu. HeoOxoaumo octeperarbest X MOMaJAaHus Ha KOXKY U
onexnay. 2.bepeus rnaza! 3.HeoOXoauMO MOMHUTH MPABUIIO Pa3BEIEHUSI KUCIOT.
4.Ha pabGouem MecTe JOJDKHBI OBITh HEHTpanu3yromue cpeacTtBa: 2%-Hble
pacTBOPHI THAPOKAPOOHATA HATPUS U YKCYCHOM KHUCIIOTHI.

HHcmpym;uﬂ K 8blNOJIHERUIO.

1.B niepBoiit cTtakan Hanelte 50 M Boabl. 2.C MOMOIIBIO JaTYMKA ONPEACIIUTE €€
TEMIEPATypy.

1. OrmepbTe 10 MJI KOHIIEHTPHUPOBAHHOW CEPHOM KUCIOTHI U MEIJIEHHO, MPU
MEPEMELIMBAHUNA PACTBOpPA CTEKJISSHHOW TMAJO4YKOW BJIMBAWUTE CEPHYIO
kucioTy. OOpaTuTe BHUMAaHHWE Ha TOPATOK CMEIIUBAHUS BOJBI U CEPHOMN



TOUKA \!pocm

kucioTel! Crnenure 3a HM3MEHEHHEM TEMIEPATYpbl NPU PacCTBOPEHUU
kuciaotel. Hanbosee BbICOKOE TOKa3aHHWE TEMIEpPAaTypbl 3aHECUTE B
Tabnuiry. JlaTuuk THIATETFHO IPOMOKTE BOIOM.

2. Bo BTOpOIi cTakaH MOMECTUTE OKOJIO 8 T TBEPIOrO MOPOIIKA THAPOKCUIA
HaTtpuss W Bieidre 50 Ma Boxabl. OmycTuTe JaTYUK TEMIEPATYpPbl U
nepemeniaiite pactBop. OTMETbTE caMO€ BBICOKOE 3HAUEHHE TEMIIEPATYPHI.
TmareabHO TPOMOUTE JaTYUK BOJOU.

3. B Tperuii crakaH HaceimbTe 15 T METKOKPUCTAUIMYECKOTO HUTpATa
amMoHusi U npuiedte 50 ma Boabl. OmycTUTE NAaTYUK TEMIEPATypbl U
OblcTpo mepemMemaiTe pactBop. Hanbosnee Hu3Kkoe 3HaueHUE TEMIIEPATYypPhI
3aHecUTe B TAOIUILY.

Pe3ynbraThl n3MepeHuni/Ha0II0IeHUMA

Uccnenyemass | JuctmumpoBanHas | 0% 2°°4 | Boma  + | Po® T NgNO3
CHCTEMA BOJA NaOH

Temneparypa,

°C

Bovisoowi:

Otpa3uth, Kakod TemaoBol 3(P(deKT mnpeodramaeT HpU pPACTBOPEHUU B BOJE
CEpHOI KHMCJIOTBI, HUTpaTa aMMOHHSI, TUAPOKCHIA HATPUSL.

KonmponvHuvie sonpocur:

1.00BsicHUTE, TOYEMYy MPU PACTBOPEHUU OJHUX BEIIECTB B BOJE BBIJCISACTCS
TeIIoTa, Apyrux — norjomaercs. 2.IIpennonoxure temioBon r3dekT mpoiecca
PacCTBOPEHHUSI B BOJIC THAPOKCH]IA KK

[Ipaktrueckast padota Ne 1. DIeKTpOAUTHI U HEANEKTPOIUTHI

Teopetndeckas yactb. [Ipu pacTBOpeHMr B BOAE MOHHBIX COECAMHEHHUM NOJISIPHBIC
MOJIEKYJIbI BOJbI OKPYXalOT (COJIBBATUPYIOT) 3apsyKEHHbBIE MOHBI, IEPEBOJIA UX B
pacTtBOp. MOJIEKyJIIpHBIE COCIUHEHUsI COJIbBATUPYIOTCS, HO HE paCHaaroTcs Ha
MOHBI . B nepBoM cirydae pacTBOp MPOBOAUT IEKTPUYECKUM TOK, BO BTOPOM HET .

OnpenenuTs NPUHAJICKHOCTD BEILIECTBA UM PACTBOPA BELIECTBA K JIEKTPOIUTAM
MOYHO npu MTOMOIIN U3MEPEHUS AIEKTPONPOBOHOCTH. Ecnu
AJIEKTPOIIPOBOIHOCTh BEIMKA, TO HCCIEAYyeMbIH OOBEKT — dJeKTponuT. Ecmu
3HAYCHHUE AICKTPONPOBOIHOCTU MeHbIIE 20 MKCM/CM, TO 3TO HEDJIEKTPOJIUT .

IIpakTnyeckasd 4acThb.

L]env pabomul: onpenenuTh MPUHAMICKHOCTh BEIIECTB, CMECEH BEIIECTB H
PacTBOPOB BEMIECTB K JIEKTPOJUTAM U HEDJICKTPOJIUTAM .
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Ilepeuenv oamuuxos yugposou nabopamopuu: NATIYUK SICKTPOINPOBOTHOCTH
JlomoHUTENPHOE O0OpyMOBaHUE: cTakaHbl Ha S50 MI; INTAaTUB C 3aKHMOM;
IpoOMBIBAJIKA . MaTepuanbl U PEakTUBBI: JUCTWUIMPOBaHHAs Boja; mo 20 mi
ATWJIOBOTO CIUPTa, OE€H3MHA, KepocuHa; 5%-HOro pacTBopa caxaposbl, pacTBopa
cnupta (1:1), 5%-Horo pactBOopa xyopuga Hatpusi; 5%-HOro pactBopa
XJIOPOBOZIOpOAa; 5%-HOTO pacTBOopa THUIPOKCHAA HATPHs, IOBApeHHAs COJIb
(TBEpmas), caxap (TBEPBIN) .

Texnuxa 6e3onachocmu: Ilpu paboTe ¢ TOPIOYMMH KUJIKOCTIMHU (CIUPT, OCH3HH,
KEpPOCHH) BOJIM3H HE JOKHO OBITh OTKPBHITOTO OTHSL.

HHcmpyKuuﬂ K 8bINOJIHEHRUIO.

1.B crakaH mnOMECTUTE NOBapeHHYIO COJIb M ONYCTHTE B CTaKaH JaT4YUK
AIEKTPONPOBOAHOCTH . [IpOBOAUT M CONB IIEKTPUUECKHUM TOK? 2.AHAJIOTHYHbBIE
JEUCTBUS NPOBEAUTE C caxapo3oi . 3 . B crakan Hanente 20 M HCCIIETyEMOTO
pacTtBopa.

1. OHYCTI/ITG B HCTO JAaTUMK 3JICKTPOIIPOBOAHOCTH, BaerﬂﬂéHHBIﬁ B JIaIIKC
mTaTrBa. Ha6mo;[aﬁTe 3a U3MCHCHHCM 3HAYCHHA 3IJICKTPOIIPOBOAHOCTH.
Korz[a IMIOKa3aHusA JAdaT4UKa IICPCCTAHyT M3MCHATLCA, 3allMIIUTC CI0
3HA4YCHHC B Ta6n1/1uy .

2. O6patute BHUMaHue! JlaTymk TOCIIe KaXIOTO OIBITa THIATEIHHO
MIPOMBIBAETCA BOJOM. 6.3aT€M HATYMK OIYCTUTE B CICAYIOLIAN PacTBOP .
AHaJIOTUYHBIE JEUCTBUSL NPOJIENIATe CO BCEMHU pacTBOpamu. Pe3ynbTaThbl

U3MEPEHUN
No Ha3Banue 3HayeHue DJIEKTPOJIAT WU
OMbITA | BEIIECTBA, AIEKTPOIPOBOIHOCTH, HEAJIEKTPOIIUT
pactBopa MKCM/cMm
1
2

KOHI’I’IpO]leble e60onpocsl.

1.06pamaroT BHUMaHWe, YTO HU JUCTHUIMPOBAHHAS BOJA, HU TBEPIAs COJb HE
MPOBOJSAT AJICKTPUYECKOTO TOKA. TeM HEe MEHEE PacTBOpP COJU B BOAE IMPOBOIUT
ANEKTPUYECKUN TOK. OTO 3HAYUT, YTO B PACTBOPE OTKYIa-TO MOSBISIOTCSA
MOABIKHBIC 3apsanl. [1og 3T0 HaOIIOICHHE BBOAST ONPEACIICHUE JJICKTPOIUTA U
MEXAHU3M 3JIEKTPOJIUTUYECKON AUCCOLUAIUH.

2 . Bcerma nu BogHBIE pacTBOpPBI BEIIECTB MPOBOMAAT JJieKTpuueckuii Tok? He
BCErja, T.€. HEKOTOpPHIC BEIIECTBA HE JAIOT MOHOB IMPH PACTBOPEHHH . IDTO —
BEIIECTBA C MOJIEKYJISIPHOM KPUCTAJUIMYECKON pemeTkor. 3.3aganHus i
noarorosku k 'MA, BITP

A) K xopo1110 pacCTBOPUMBIM 3JIEKTPOIUTAM OTHOCSTCS:
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1.runpokcun 6apus; 2.¢ocdar maraus; 3.cynbhun meau(ll); 4.kapboHat Kaabius.
b) Dnexrpuueckuii TOK MPOBOIUT:

l.pacTBOp ATUIIOBOrO CHHUPTA; 2.pacTBOpP TIIMIEPUHA; 3.pacTBOP TIIFOKO3BI;
4.pacTBOp TUIPOKCUAA KATbITHS.

JlabopaTopHhsliii onbIT Ne 1. « BiusiHue pacTBOpUTEINs HA TUCCOIUAITUION
Teopernyeckas 4vactb. Bo MHOrMX Xjopujax NEpeXOAHBIX METAJIOB CBSI3U
UMEIOT B 3HAUUTEIBHOM Mepe KOBAJICHTHBIA XapakTep . MallonoyispHble
pacTBopuTeNd (COUPT WU alETOH) COJIbBATUPYIOT MOJEKYJbl IenukoMm. l[lpu
n00aBJIIEHUH BOJbl OHA COJBBATUPYET HWOHBI, BBI3bIBAS AJIEKTPOIUTHUYECKYIO
nucconuanyio . [[BeT pactBopa mpu 3TOM HM3MEHSETCS, a 3JIEKTPONPOBOJAHOCTD
PE3KO0 BO3pacTaer .

[Ipaktuyeckas yactb. [lenp paboThl: cPopMupoBaTh MNPEACTABICHUE O POIU
pacTBOPUTEIIA B 3JIEKTPOJIUTUYECKOMN AUCCOLIUALIAH.

llepeuenv oamuukos yughposou rabopamopuu: JATIYUK HNEKTPOIPOBOJIHOCTH .

Jononnumenvnoe obopyoosanue: NBa BBICOKHX XHMMHYECKHX cTakaHa (50 wmu);
CTEKJISTHHAS TaJlouKa.

Mamepuanvt u peakmugwi: CuCl2 0e3BOAHBIN (MMEET KOPUYHEBBIA IBET
[TonyuaroT, HarpeBasi KpUCTAJUIOTUAPAT B YalIKE [JIs1 BbIIAPUBAHUA . XPAHIT B
IJIOTHO 3aKPBITOM COCY/I€); alleTOH WM CIUPT .

Texnuka 6e3zonachocmu: 1 . Coupr W aneToH — roprouue BemecTa. He
UCIIOJIB30BaTh OTKPHITOE MiaMs. CrienuaibHble Mephbl 0€30MaCHOCTU TIPU padboTe ¢
TOPIOYHUMH KHIKOCTIMH. M30eraTh momaganus COJIed MEIu Ha KOXY U OJSKIY,
TaK KaKk OHU SJJOBUTHI.

2 . Ilpu nonaanuy CMBITh XOJOJHOM BOJIOM O€3 MbLia.
Hucempyxyus K 6b1n0IHEHUIO:

1. B xumuueckuii crtakaH HacwinmbTe ~0,5 T 6e3BomHoro xmopumaa meau (I1)
CuCl2 u HaneiTe ~25 MJI CIUPTA UITK alleTOHA .

2. PactBopuTe BemiecTBO, MEpeMelInBas COACPKUMOE CTakaHa CTEKJISTHHOU
naIouykor. Ecim pacTBOpUTH COJb TOJHOCTHIO HE YIAETCS, AKKYpaTHO
CJICHTE MOJIYYEHHBIN pAaCTBOP B IPYIrOM CTAaKaH.

3. Tlorpy3utre B pacTBOp HIyn AaT4MKa SJIEKTPONPOBOIHOCTH U H3MEPHTE
AIEKTPONPOBOIHOCTD .

4. OOpatuTe BHMMaHUE Ha LIBET pacTBopa. [Ipuneiite k pacTBopy 25 MJT BOJIBI.
[lepemermaiite, oOpaTuTe BHUMaHWE Ha W3MEHEHUE OKpacku. 5.M3mMepnTe
AIEKTPONPOBOIHOCTH MOJYYEHHOTO PACTBOPA .

Pe3ynbTaThl ©3MepeHU/HAOII0ICHUM

BemecTBo DIEKTPONPOBOAHOCTh B | DJIEKTPONPOBOJHOCTh nocyie
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crnupTe (aleToHe) 100aBJICHUS BOJIBI

Xiopux mMenu

(1)

Bv1600v1: OTpa3uTh BAMSHUE PACTBOPUTENS HA SJIEKTPONPOBOJHOCTD COJH.

Konumponvnvie 6onpocei: 1.0 4éM CBUIETENBCTBYET POCT 3JIEKTPOIIPOBOIHOCTH
conu nipu nobasnenuun Boawl? 2 . Iloyemy m3mensiercss mBeT pactBopa? 3 . Kak
BJIMSIET IPUPOAA PACTBOPUTEIIS HA AIEKTPOTUTHUYECKYIO JTUCCOIHALINIO?

JlabopaTtophbiit onbIT Ne 2. « CuiibHbBIE U CTA0bIE DJIEKTPOTUTHI
Teopernyeckas 4acTb. DNEKTPOJIUTAMH HA3BIBAIOTCS BEIIECTBA, paclaaroluecs
Ha WOHBI BCIEACTBUE IEKTPOITUTUYECKOM

Jucconuanuu. P ACTBOPLI JJICKTPOJUTOB ABJIAAIOTCA IIPOBOJHUKAMH BTOPOIO poOJia,
TaK KaK IIPpOBOIAT BJIGKTpI/I‘IeCKI/Iﬁ TOK 3a cuéT moHOB. [lo cmocoOHOCTH K
BHeKTPOHHTHqCCKOﬁ AUCCOIUAIMHA JJICKTPOJIUTBI YCJIOBHO pa3AaCiIAlOT Ha CUJIIBHBIC
u cirabwie. CuiabHBIC QJICKTPOJIHUTHI ITPAKTUYICCKH IMOJHOCTBIO NTUCCOIMMHUPOBAHBI HA
HOHEBI B p336aBJ'I€HHI>IX pacTBOpax . K HUM OTHOCSATCS MHOTHE HCOPTaHNYCCKHC
COJIM, HCKOTOPBIC KUCJIOTHI 1 HICJI0YH

. Cna0rIe QJICKTPO- JIUTHI JIMIIb YaCTUYHO AMCCOOHMHPOBAHbI HAa HMOHBI, KOTOPBIC
HaxoasATCda B A[MHAMHWYCCKOM PAaBHOBCCHU C HCAUCCOOMHUPOBAHHBIMU MOJICKYJIAMU .
K cnabeim QJICKTPOJUTAM OTHOCATCA MHOT'MC OPraHUYCCKHUEC KUCJIOThI 1 OCHOBAHUSA

[Ipaktuueckas 4acTh. [Jenb pabomul: ONPENENUTh, SBIAIOTCS JIM BbIIAHHBIC
BEI[ECTBA CUJIBHBIMH WJIM CJIA0OBIMHU DJIEKTPOJIUTAMH HAa OCHOBAHUHM HM3MEPEHUS
AIIEKTPOIPOBOIHOCTH UX PACTBOPOB .

Ilepeuenv oamuukos yugposou rabopamopuu: TATIUK HIEKTPOIPOBOTHOCTH .

JlononnumenvHoe obopyoosanue: TpU XUMUYECKHX cTakaHa (25—50 wmn),
ITPOMBIBAJIKA C JIUCTUJIMPOBAHHOM BOJOM .

Mamepuanvt u peakmuswi: 10 %-Hble pacTBOPHI COJSHOM, a30THOM M YKCYCHOM

KHUCIIOT (3KeJIaTeIbHO B KarelbHUIAX ); (PUIBTPOBaANIbHAS Oymara .

TOUKA \'pocm .
y Texnuxa 6ezonachocmu: Cobironaiite Mepbl 0€30IaCHOCTH TIPH
paboTe ¢ KUCJIOTaMHU U IIeJI0YaMHu.
Hnempykyus K bInoiHeHuio:!
1. B tpu crakana Haneure no 25—>50 M1 TUCTHUILITMPOBAHHON BO/IBI.

2. B mepBbiii cTakaH no0aBbTe | Kamio YKCYCHOM KHCIOTHI, BO BTOPOH —
COJISTHOM, B TPETUH — a30THOM.
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3. U3mepbTe 3IIEKTPONPOBOJHOCTH KaXAOTO pacTBOpa, BBITUpaAs UIYI
GbuIbTpOBAILHOM OyMaroil mociie KakIOoro u3MepeHus . Pe3ynbTaTsl

U3MEPEHUN
Ne 3HaueHue Has3panue BbpIIaHHOTO
npoObl | ANEKTPONPOBOTHOCTH, BEILIECTBA
MKCM/cM
1
2
3

Buvi6oowi: OTpa3ute MNPUHAMICKHOCTh BEHIECTB K CHJIBHBIM M CJIa0bIM
anekTponuTaM. KOHTpOJIbHBIE BOIPOCHI:

1.IToueMy pacTBOp COJSHOW KHMCJOTHI JIy4llle MPOBOJMUT DJCKTPUUYECKUN TOK IO
CPaBHEHHUIO C PACTBOPOM YKCyCHOM KucioTbl? 2.K Kkakum 3JieKkTposmTam
OTHOCHUTCS paCTBOp a30THOM KUCIOTHI? 3 . 3amanue s noarotosku k ' MA, BIIP

q)OpMy.]'IBI TOJIBKO CJIA0BIX QJICKTPOJUTOB IIPCACTABJICHBI B PAAY:
l.Ca(OH)2, HZS' H2504 2.H2C03, NH3~H20, HZS 3.KOH, KNOB, HCI 4.ZnSO4, MgCI2, HBr

JemoHcTpaunoHHbIi onbIT Ne 2. «/3ydeHue BIMAHMS pa3IUYHBIX (DAKTOPOB Ha
CKOPOCTb PEaKLIUM»)

Teopernyeckas yactb. CymiecTBYIOT —pa3Hble MoauduKanuu npudopa  ais
M3Yy4YCHUS XUMHUUYECKMX peakiuuid. B OJHOM KOHCTPYKIIMU pOJb peakTopa
BBITIOJIHSAET OOBIYHAs TIPOOUpKa, B JApPYyrou, Oojee COBPEMEHHOH, — COCy.
Jlanponera.

OmHaKO TEXHUKA JCMOHCTPAIUU IKCIIEPUMEHTa OCTaéTCs OJIMHAKOBOM. MeHseTcs
JWIINb TOPSIOK CMEIIMBAHHUS pearupyromux BemiectB. CHavama B MpoOUpPKY-
PEaKTOp 3aJMBACTCS PACTBOP KHUCJIOTHI, @ B HETO MOMENIACTCsl TBEPIOE BEIIECTBO
(uMHK, Mpamop).

[IpakTryeckas 4acTh. [lenp paboOThl: U3y4UTh BIUSHHUE PA3TUYHBIX (PAKTOPOB Ha
CKOpPOCTh XMMUYECKON PEAKIINH.

Ilepeuenv oamuuxos yugposotl 1abopamopuu: NaTYUK TEMIIEPATYPhl
TJIATUHOBBIM.

Jlononnumenvroe 060pyoosanue: pUOOP I U3YUYCHHUS CKOPOCTH XUMHUUYECKHUX
peaKLMii; AJIEKTpUYECKasi IJIMTKA; CTaKaH XUMUYECKMid Ha 250 MU, Immarelb;
KPHUCTAUTU3aTOP ISl MPpOMbIBaHUs cocynoB Jlanmonbra; npodupku [1X-21 (3 it .)
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Mamepuanwvi u peakmuswi: consiHas kuciota (4%-ubii); consiHas kuciota (10%-
HBII); KyCOUKM Mpamopa; MOpOIIOK MpaMmopa; yKcycHas kuciora (6%- Hbld);
IUHK; Tiepokcu Bojioposa (3%-ubiit); muokena mapranua (I1V) .

Texnuxa 6esonacnocmu: CoOmogaTh mpaBwia pabOTel € KUCIOTaMU H|
HarpeBaTesIbHBIMU AJIEKTPUUECKUMU MPUO0- paMH .

HHcmpyKuuﬂ K 6bINOJIHERHUIO.!

Onvim 1.BnustHue npupojbl pearupyomnux BEMIECTB HA CKOPOCTh XUMUYECKON
peakuuu

B omno koneno cocyna Jlanposbra Haneute 3 mMiu 1 M pacTBOp ykCycCHOM
KUCIIOTHI ( 6%-HBII pacTBOp), B IPYyroe KOJIEHO MOMECTUTE 2—3 TpaHyJibl [IMHKA.
Bo BTOpoii cocyx Jlan- nonbra Haneite 3 M 1 M constHoM KUCHOTHI ( 4%-Hblil), B
JIpyroe KolieHo — 2—3 rpaHynbl uHKa . [Ipucoenunure cocynwl Jlangonbra K
MaHOMETPUUECKUM TPyOKaM.

Obpamume snumanue! OTHOBPEMEHHO MEpeNIeUTe KUCIOTHI B cocynax JlanmonbTa
K rpanyyiaMm nuHka. CpaBHUTE YPOBHU >KHJKOCTH B MaHOMETPUUYECKUX TPYyOKax.
VYyamuecs aenaroT BBIBOJ O Pa3HOM CKOPOCTH XMMHUYECKUX PEAKIIHM .

Onvim 2. BnusHWEe KOHIICHTpAIlMM pEarupyroldx BEIIECTB Ha CKOPOCTH
XAMHUYECKOUN peakiuu

B onHo kosieno cocyna Jlanmonera Haneite 3 mu 4%-HOU COJISTHOM KHUCJIOTHI, B
JIpPYyroe KOJIEHO MOMECTUTE 2—3 TpaHyibl HUHKA . Bo BTOpou cocyn Jlanmonera
Hanente 3 mu 10%-HOU COJNSIHOM KHUCIOTHI, B APYro€ KOJEHO — 2—3 TrpaHyJibl
uuHka. [Ipucoenunure cocynsl JIaH10IbTa K MAHOMETPHUUECKUM TPYOKaM.

Oo6parute BauManue! OTHOBPEMEHHO TepenieiTe KUCIOTh B cocynax JlanmonbTa
K TpaHyiaMm nuHka. CpaBHUTE YPOBHU JKUJKOCTH B MAHOMETPUUYECKHX TPyOKax.
VYuammecs 1earoT BbIBOJ O PA3HOW CKOPOCTH XMMUYECKUX PEAKIUU.

Onvim 3. BnustHue  TemmepaTrypsl  peardupyromdx  BEImECTB Ha  CKOPOCTh
XAMHYECKON PEAKIINU

B ogno koneno cocyna Jlangonbra Haneite 3 miu 10 % coyisiHOM KUCIOTHI, B
Jpyroe KOJICHO MOoMeCTUTe 2—3 TpaHyibl HUHKA . Bo BTOpo# cocyn JlanmonbsTra
Haneite 3 mi 10%-Hoii comsi- HOM KUCIIOTHI, HAarpeToi Ha BoasiHOM Oane 10 50 °C,
B JIpyroe KoieHo — 2—3 rpanyisl 1uHKa. [Ipucoeaunante cocynsl Jlangonsra K
MaHOMETPHUECKUM TPYyOKaM.

Oo6patute BHMMaHue! OJIHOBpPEMEHHO TEpesieTe KUCIOTHI B cocyaax JlaHmonbTa
K rpanyyiaMm 1nuHka. CpaBHUTE YPOBHU >KHJIKOCTH B MaHOMETPUUYECKUX TPYyOKax.
Yuamuecs IenarT BBIBOJ O Pa3HOM CKOPOCTH XUMUYECKUX PEAKIIUAM .

Onvim Ne 4. BiusiHrE MOBEPXHOCTH COMPUKOCHOBEHHUS PEATUPYIONIUX BEIIECTB Ha
CKOpPOCTb XMMHUYECKON PEAKLINU
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B onHo kosieHo cocyna Jlanmonwsta Haneite 3 mu 4%-HOU COJISTHOM KHUCJIOTHI, B
JIPyroe KOJICHO MoMecTuTe 1 r mMpamopa, B3STOro B BUJIE Kycouka. Bo BTopoi
cocya JlangonbsTa HaseTe 3 Mi1 4%-HO# COJISTHON KUCIIOTHI, B IPYTO€ KOJEHO — 1 T
nopomka Mpamopa. Ilpucoeaumnure cocyabl JIaHAOJIbTAa K MaHOMETPUUYECKUM
TpyOKam.

Ob6pamume sHumanue! OTHOBPEMEHHO MEpENICTE KUCIOTHI B cocynax JlanmonbpTta
K Mpamopy nmHKa. CpaBHUTE YPOBHH JKHUJIKOCTH B MaHOMETPHUYECKHX TpyOKax.
VYyamuecs aenaroT BBIBOJ O Pa3HOM CKOPOCTH XUMMHUYECKUX PEAKIIHM.

Onwvim 5. BnustHue KaTanu3aTopa Ha CKOPOCTh XUMUYECKON peaKuu

B crakan c Bogoi, Harpeto no 50 °C, momecture 2 OEMOHCTPALMOHHBIE
npobupku ¢ 2 mia 3% -HOTO pacTBopa MEpPOKCHAa Boaopoja. BwimepkuBaroT
npoOUMpKH B BOJAE OKOJIO 2 MuUH. M3Binekute npoOUpKH W3 BOJASHON OaHu M
IPOAEMOHCTPUPYHUTE yYalTUMCSl pe3yJbTaT — Ha CTEHKaxX MPOOUPKHU MOSIBIIIUCH
Ny3bIPBKU ra3za Kuciopoja. B ogHy u3 mpoOupok BHECUTE Ha KOHYMKE LIMATess
nuokcua maprania (IV) . HaGmatonaroT sHeprudHOE BbIJIEIEHUE KUCTIOPOa.

KonmponvHvie 6onpocei: 1.0T kakux (PakTOpoOB 3aBUCUT CKOPOCTh XHUMHYECKOU
peakuuu? 2.Ilouemy pasiioxeHue MepokKcuaa BOJAOPOAa B IPUCYTCTBUU AUOKCH]IA
maprania (IV) cHauana uaét oueHs OBICTPO, a 3aTEM 3aMeIIAeTCS?

1. 3amanus nys pa3BUTUS PYHKIIMOHAIBHON TPAMOTHOCTH

C“

t B Tpu onuHakoBble MPOOUPKH YUEHUKHU HATUIMU MO
S M pacTBOpa COJITHOW KHCJIOThI OJIMHAKOBOW KOHIIEHTpaluu. B T1iepByro
MPOOUPKY TOJIOKUIHN CTPYKKH KeJjie3a, BO BTOPYIO — CTPY)KKHU IIMHKA, B TPETHIO —
CTPY>KKH HEM3BECTHOI'O CBETJIOTO SIPKO OJIECTAIIETO

Metayuia. Haumbosiee MHTEHCHMBHO BBIJIEJICHUE Ta3a HaOMOJanu B TpEThe
npoOMpKEe C HEU3BECTHbIM MeTalmioM. Bo BTOpoil mnpoOupke ¢ IIMHKOM
WHTCHCUBHOCTb BBIJICJICHUs Ta3a OblLIa MEHbIE, 4yeM B TpeThell. B mepBoi
npoOHpKeE C KeJle30M HUHTEHCUBHOCTD BBIJICTICHHS ra3a Obljla HAMMEHBIIIEH.

a)JleficTBue Kakoro (akropa, BIUSIOIMIETO HAa CKOPOCTh PEAKIUH, HAOIIOIaIH
yuamuecs? 0) Kakoit meTtamn Mor HaXOAUThCS B TpeThbei mpoOupke? 3amuimure
Ha3BaHUE METala.

1. Ha rpaduxke npencraBiieHa 3aBUCUMOCTh KOHIEHTPALIMU UCXOJAHBIX BEIIECTB
Y IIPOAYKTOB PEAKLIMU OT BPEMEHU IPOTEKAHUS PEAKLIMU:
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Puc. 20. I'padux 3aBUCUMOCTH KOHIIEHTPALIMU MCXOJHBIX BEIIECTB U MPOIYKTOB
pEeaKIMy OT BPEMEHU MPOTEKAHUS PEAKIINU

Onpez{eﬂHTe, KakKasa KpHBasA OIIMCbIBACT H3MCHCHHUC KOHICHTpALIMK HCXOAHBIX
BCIICCTB, a4 KaKasd — IIPOAYKTOB PCAKIUU .
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