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IMosicHuTeIbHAS 3aMKMCKa
Paboyas mporpamma 1o XMMHUU Ha yPOBHE OCHOBHOT'O 00IIEro 0Opa3oBaHUs COCTaBJIeHA Ha
OCHOBE TIOJIO)KEHUH U TpeOOBaHMI K pe3ylbTaTaM OCBOEHHUSI OCHOBHOI 00pa3oBaTeIbHOM
IpOTpaMMBl, Ipe/cTaBIeHHbIX B DeepaibHOM rOCyJapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOIO 0OIIero 00pa3oBaHus, yTBEPKACHHOTO MpUKa3oM MUHUCTEpCTBA
oOpa3oBanus 1 Hayku P® Ne 287 ot 31.05.2021, c yuerom IIpumepHoii mporpaMmel
Bocrniutanus, OcCHOBHOM oOpa3oBarenbHOU nporpammbl MKOY «HukomaeBckas COIL»
OCHOBHOT'O 00111ero 00pa3oBaHus, AJAaNTHPOBAHOOH MPOrpaMMBbl OCHOBHOTO OOIIETO
obpazoBanust MKOY «Huxonaesckas COIll», mpumepHoii paboyeit mporpamMmmbl MHCTHTYTa
cTpareruu pa3Butus obpasoBanus Poccuiickoit Akagemun oopazoBanus M, 2021
B COOTBETCTBUHU C
- [Tonoxenunem o paboueil mporpamme yuedbHoro npenmeta, kypca MKOY «HukomnaeBckas
COlll»u opueHTHpOBaHA Ha peaIM3allfIO B [IGHTPE 00pa30BaHUs €CTECTBEHHOHAYYHOU 1
TEXHOJIOTMYECKON HamnpaBiaeHHocTel «Touka poctay, co3ganHoro Ha 0aze MKOY
«Huxonaesckas COII»c nenpio pa3BUTHS y 00yUaOIIUXCsl €CTeCTBEHHOHAYUHO,
MaTeMaTH4eCKOH, HH(POPMAIIMOHHONU IPaMOTHOCTH, (POPMHUPOBAHUS KPUTHYECKOTO H
KpPEaTHUBHOTO MBIIIIJICHUS, COBEPIICHCTBOBAHMS HABBIKOB €CTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKOM HAIIPABICHHOCTH, a TAKXKE JJISl PAKTHIECKOW OTpabOTKH yueOHOTO
MaTepuaia 1o yudeOHeM npeameram «Duzukay,«Xumusy», «buonorus, « TeXHOIOTHs .

Ha o©0aze mentpa «Touka pocTta» obOecrneunBaeTcsi peanusalus
0o0pa3oBaTeNbHBIX MPOrPaMM  E€CTECTBCHHOHAYYHOW W  TEXHOJOTHYECKOM
HampaBJIEHHOCTEW, pa3pabOTaHHBIX B COOTBETCTBUU C TpeOOBaHUSIMHU
3aKOHO/IaTeNbCTBA B cdepe oO0pa3oBaHuss U C Y4ETOM PEKOMEHAAIMI
®denepanbHOrO omneparopa ydeOHOro mpeamera «Xumus». OOpazoBarenbHas
IporpaMMa IO3BOJISIET MHTEIPUPOBATh pEAIM3yEeMbI€ 31€Chb  IOJIXOJBI,
CTPYKTYpY U COJIep>KaHHe MPU OpraHu3aluu o0yyeHus XuMuu B 8—9 kiaccax,
BBICTPOEHHOM Ha 0a3ze J1000ro M3 JOCTYIHBIX Yy4eOHO-METOAMYECKUX
koMmriuiekcoB (YMK). Mcnonb3oBanne 000pyaoBaHUS IEHTpa
«Touka pocTay M03BOJSET CO37aTh YCIOBUS:

* U1 paCIIUPEHUS COIePIKaHUS IKOJILHOTO XUMUYECKOTO 00pa30BaHus;

* s TTOBBIIICHUS MO3HABATEJIbHON AKTUBHOCTH oOyJaronmxcs B

€CTeCTBEHHOHAY4HOI1 obsacTu;

* JUId pa3BUTHS JMYHOCTH pebeHKa B Ipoliecce o0yuyeHUs: XUMHH, €ro
crocoOHOCTeH, (HOpPMUPOBAHUS U YAOBIETBOPEHHUS COIHUAIBHO 3HAYUMBIX
WHTEPECOB U MOTPEOHOCTENH;

117151 paboThI ¢ OJJaPEHHBIMH MIKOJbHUKAMU, OPTaHU3ALMU UX PA3BUTHUS B
pa3IUYHBIX 00J1acTAX 00pa30BaTENLHOMN, TBOPUECKON IS TEIILHOCTH.

[Tpumensist g poBbie TadopaTOPUH Ha YPOKAX XHUMHH, YUaIIHEeCs] CMOTYT
BBITIOJTHUTH MHOXKECTBO JJAOOPATOPHBIX pabOT U IKCIEPUMEHTOB IO MPOTrpaMMe
OCHOBHOM ILIKOJIBI.
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1 .Metoabl U3yyeHus BEIIECTB U XUMUYECKUX SBJICHUH. DKCIIEPUMEHTaTbHbIE OCHOBBI
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XUMUH .
2 . IlepBoHauanbHBIC XUMUYECKHE MOHATUSA . 3 . PacTBophl. 4.OCHOBHBIC
KJIACChl HEOPTraHMYECKUX COelMHEHUH. 5. TeopHs 3IeKTPOTUTHIECKON
nucconuanuu. 6. XuMUuecKue peakiuu. 7. XuMUYeCKHe 3JIEMEHTHI (CBOMCTBA
METAJIJIOB, HEMETAJIJIOB U UX COCAUHEHUN).

B ocHOBy BbIIENEHHS TakuX pa3JeiaoB 3aJ0KEH XUMUYECKUU
SKCIIEPUMEHT, TPAJULMOHHAS cucTeMa u3ydeHus xumMuu. OCHOBHOH (opmoii
y4eOHOM NEesTeTbHOCTH SIBISETCS XUMHUYECKUH SKCIIEPHUMEHT, NMPOBOAUMBIA B
BHJIE 1a00paTOPHBIX, PaKTUYECKUX paboT u J€EMOHCTPALMA.
JIeMOHCTpallMOHHBIN 3KCIIEPUMEHT IIPOBOJMUTCS B TOM CIIy4ae, €CIM OH OIlaceH
JUIS BBIOJIHEHUS YYallMMUCS WM HUMEIoLiicss mpuOop MpeAcTaBlieH B
€AMHCTBEHHOM 3K3EMILISIpE.

[t u3yyeHuss npeaMera «XMMHUsD> HA 3Tane OCHOBHOI0 001Iero

oopa3zoBanusi orBoauTcsi 140 yacos: 8 kinacc - 70 wacos; 9 kimacc —70 4acos.

Hannas oOpasoBarenibHasi mporpaMmma oOO€CIeUMBACT YCBOCHUE YUYalTUMUCK

BOXHEHIINX XUMHYECKHX 3aKOHOB, TEOPHI U TMOHATUH; GOpMUPYET

MPEACTABJICHUE O POJM XMMHUU B OKPYKAIOIIEM MHPE M KU3HHU YeJIOBEKa.

[Ipu 3TOM OCHOBHOE BHHMAHHME YJEISAETCA CYUIHOCTM XMMHYECKUX pEaKLU U

METO/IaM UX OCYIIECTBIICHUSI.

OnHuM M3 OCHOBHBIX IPUHUUIIOB IMOCTPOCHHSI IPOrpaMMbl SIBISETCS
MPUHIUI  JOCTYMHOCTH . OKCIEPUMEHTAJIbHBIE JaHHBIC, IOJyYEHHBIE
YYallUMUCS TPU  BBIOJHEHHH KOJIMYECTBEHHBIX  OIBITOB, IO3BOJSIOT
YYaIIUMCsl CaMOCTOSITEJIbHO JIeJaTh BBIBOJIBI, BBISBIATH 3aKOHOMEPHOCTH.
[logxonpl, 3al0KEHHbIE B COAEP)KAHME MPOrpPaMMbl Kypca, CO3AAr0T
HEOOXOIMMBIC YCIOBHS JJII CHCTEMHOTO YCBOCHHS y4YalllUMHCS OCHOB HAYKH,
JUIs oOecTieueHus] Pa3BUBAIOIIETO U BOCIHUTHIBAIOIIETO BO3JACHCTBUS 00yUYeHUS
Ha JJUYHOCTD Y4YaIlerocs.

cDOpMI/IpyeMHe 3HaHUA JOJDKHBI CTaTh OCHOBOM CHCTEMBI y6e)K,Z[eHI/II71 IIKOJBbHHKA,

HECHTPAJIBbHBIM SAPOM €0 HAYYHOTI'O MUPOBO33PCHUA.

Onucanue maTepuaJIbLHO-
TeXHHYEeCKOM 0a3bl HEeHTpa

«Touka pocray,
HCIIOJIB3yeMOro ISl peajin3aluu 00pa3oBaTesIbHBIX
NporpaMM B paMKax NnpenojaBaHus XUuMHUH

Hugposaa (komnvromepnasn) navopamopus (LIJ/I), nporpaMMHO-anapaTHBII
KOMIUIEKC, JaTYMKOBas CHCTeMa — KOMIUIEKT Yy4yeOHOro oOOpyJoBaHuS,
BKJTIOYAIONUNA  HW3MEPUTENBbHBIA  OJI0OK, HWHTEp(EHC KOTOpPOro TMO3BOJISIET
obecrieynBaTh CBSI3b C MEPCOHAIBHBIM KOMIIBIOTEPOM, M HAOOp JATUMKOB,
PETUCTPUPYIOMINX 3HAYEHHS] PA3IMUHbIX (PU3HMUECKUX BEIUYUH.

Jamyuk memnepamypovt naamumnoewvlii — TPOCTOM W HAAEKHBIM JaTUYHK,
Mpe/Ha3HaueH U1 U3MEPEHUs TeMIIEpaTyphbl B BOJHBIX PACTBOpPaxX M B ra30BBIX
cpenax. Mmeer pasnuunblii nuanazoH usMmepeHuit or —40 go +180 °C.
TexHuuyeckue XapakTepUCTUKH JaTyuKa YKa3aHbl B HMHCTPYKIMH IIO
JKCIUTyaTaluuu. /lamuyuk memnepamypvl mepmonapHulii NPEeIHA3HAYEH IS
n3mepenust temneparyp 1o 900 °C. Hcnonb3yercss mpH BBINOJIHEHUH padoT,
CBSI3aHHBIX C M3MEPEHUEM TEMIIEpaTyp IUIAMEHM, IUIABJICHUS U PA3JI0KECHUS
BEIIECTB.

amuux onmuueckou naomuocmu (Konopumemp) — TIpEAHA3HAYEH NI
MU3MEpPEHUsT ONTUYECKOW IUIOTHOCTH OKpPAIIEHHBIX pacTBOpoB. Mcmonb3yercs
npu wu3ydyeHuun TeMm «PacTtBopbl», «CKOpOCTh XHMHYECKUX PpEaKLUi»,



oTpe/ieNIeHUU KOHIIEHTPAIMK OKPAIlIEeHHBIX HOHOB.

Hamuux pH npenHaszHaueH Uid W3MepeHUs BoJopoaHoro nokaszatens (pH)
BOJHBIX PACTBOPOB B PA3JIMYHBIX HCCIEIOBAHHUIX OOBEKTOB OKpY’Karoleh
CpEIbl.

Jlamuuk 3Inekmponpoeoonocmu TpeAHA3HAUYCH NJIs HU3MEpPEHUs YAEIbHON
ANEKTPONPOBOJIHOCTH KUJIKOCTEH, B TOM YHCIIE U BOJHBIX PACTBOPOB BEIIECTB.
IIpuMeHnsieTcss npU M3Y4EHUM TEOPUU DIIEKTPOJMTHYECKOW JIHCCOLMALNH,
XapaKTePUCTHK BOJIHBIX PACTBOPOB

Jlamuyuk Xn0pud-uon06 WCIONb3YETCS M1 KOJMYECTBEHHOIO OIPEICICHUS
COJIep>KaHusl MOHOB XJIOpa B BOJIHBIX pacTBOpax, MouBe, MpoAykTax nutanus. K
JIaTYUKY TOAKIIOYAaeTCs HWOHOCENeKTHBHBIA dsnektpon (MCD) (pabounid
AJEKTPO), MOTEHIIMAT KOTOPOTO 3aBHCHT OT KOHLIEHTPALMU OIpPeneisieMoro
MOHA, B JIaHHOM ciydae OT KoHueHTpamuu aHuoHoB Cl'. Ilorenmman MCD
ONpEAENSAIOT  OTHOCUTENBHO  JJIEKTPOAA  CpaBHEHHUS, KaK  IPaBUJIoO,
XJI0pcepeOpsIHOTO.

Jlamuyux nHumpam-uono6 npelHa3HaueH ISl KOJTUYECTBEHHOTO OIMpPEIeICHHUS
HUTPATOB B PAa3JIMYHBIX OOBEKTaX OKPYKAIOLIEH Cpeapl: BOjAe, OBOLIAX,
bpykTax, KoOIOACHBIX U3IETHIX U T.1I.

Mukpockon yughpoeoii ipeHa3HAYCH JUIA U3ydeHHs] (OPMBI KPUCTAIIOB U HAOIIOICHUS
32 POCTOM KpPHUCTAJUIOB.

Annapam 0na npoeedenusn xumuueckux peaxkyuit (AIIXP) npenHa3sHavyeH 1Jis
MOJIyY€HUsT M JEMOHCTpAllUd CBOMCTB TOKCHYHBIX TAapoOB M Ta30B . OTHU
BEIIECTBA TIOJYYAIOTCS B KOJOe-peakTope, W MNpU HarpeBaHuu (wim Oe3
HarpeBaHusi) Ta3000pa3Hble BEIIECTBA MPOXOAST Yepe3 MOTJIOTUTENbHbBIE
€MKOCTH (HacalKH) C pacTBOpPAaMHU pPEareHTOB, BCTYNAIOT C HUMU B PEAKIIMIO.
N30bITOK Ta3a MOrjomaeTcs XUAKUMH W TBEPIABIMU pEareHTaMu, a TakKkKe
aKTUBHUPOBAHHBIM YITIEM. ANmapaT yalle BCEro MCHOJB3YIOT AJIs MOJyuyeHUs U
JEMOHCTPALIMM CBOMCTB XJIOpa, cepoBonopona. Ilpubop ons demoncmpayuu
3aeucumocmu CKOpocmu  XUMUYECKUX peaxkuyuil om  pPasniudHbixX
¢haxkmopoe ncNONB3YIOT NPU U3YYEHUH TEMBI

«CKOpOCTh XUMHYECKOM peakluu» U TemIoBoro 3(p¢ekra XHMHUYECKUX
peakimidi. IIpuOop 1aér BO3MOXKHOCTB 3KCIEPUMEHTAIBHO HCCIE0BATh
BJIUSIHUE HAa CKOPOCTh XMMMUYECKUX PEaKLIUU CIeayIoMmuX (GaKTOpOB: MPUPOIbI
pearupyromux BeLIeCTB, KOHIEHTPALUN pearupyrollnX BeLeCTB, IUIOIAAH
rpaHulbl  pasfena ¢a3 B TETEPOreHHBIX  cucTteMax  (TIOBEpXHOCTH
COIIPUKOCHOBEHHUSI MEXAYy pearupyrolliMU BEIIEeCTBAMHU), TEMIIepaTyphbl,
KaTajan3aTopa, MHTHOUTOpA.

ITunemka-0o3amop — npucnocoOyieHue, UCIOIb3yeMOe B J1abopaTopuu st
OTMEpPHUBAHUS OMNpeAeNEHHOro 00bEMa KUAKOCTU. [lumeTku BBITYCKarOTCs
MEPEMEHHOTO U TOCTOSHHOTO 00b&Ma. B KOMIUIEKTBI 00OpYyIOBaHUS IS
MEIUIIMHCKUX KJIACCOB BXOAT YAOOHBIE MUIETKU- J03aTOPhl OJJHOKaHAJIbHBIE,
MO3BOJISIOIINE HACTPOUTH HEOOXOAUMBINH 00BEM OTOMpPaEMON KUAKOCTH B TPEX
Pa3IMYHBIX JUana3oHax.

bansa komobunupoeannan npeIHA3HAYEHA NI HArpeBa CTEKISHHBIX H
(hapdhopoBBIX COCYIOB, KOT/Ia TpeOyeTCs CO37aTh BOKPYT HarpeBaeMoro cocyaa
paBHOMEpPHOE TEMIIEpaTypHOe Iojie, HM30eXaTh MCIOJIb30BaHUS OTKPBHITOTO
IUTAMEHU M pacKaJIEHHOM anekTpudeckoi cnupanu. Kopnyc koMOMHUPOBaHHOM
O6aHu cnaenaH u3 amoMuHUA. JKHMIKOCTHas 4acTh KOMOMHHPOBAHHOM OaHM
3aKpBIBAETCS KOJbLAMHU PA3JINYHOTO JUAMETPa.

Ilpuéop ona nonayuenusa 2a306 WCIONB3YeTCS NS TOTYYCHHS] HEOOIBIIUX
KOJMYECTB Tra3oB: BOAOpPOJa, Kuciaopojga (M3 TMEpoKcHAa BOJOPOJA),
YIJIEKUCIIOTO Ta3a.



Pabouas nporpamma no
XMMHH 111 8—9 KJj1accoB

€ MCIOJIb30BaHUEM
000pya0BaHUS LIEHTPAa

«Touka pocra»

Ha ©06a3e wmentpa «Touka pocray obOecreuuBaeTcsi  peaau3arus
00pa3oBaTEeNbHBIX IPOTPAMM ECTECTBEHHO-HAYYHOH M TEXHOJOTHYECKOM
HAMpaBJICHHOCTEW, pa3pabOTaHHBIX B COOTBETCTBUU C TPEeOOBaHUSIMHU
3aKOHOJATEeNbCTBA B cepe oOpazoBaHMs HW ¢ Y4YETOM PEKOMEHJIAIMMA
denepanbHOTo onepaTopa yueOHOTro mpeamMera «XUMUs».

OOpasoBarenbHasi TporpaMma IO3BOJIIET HMHTETPHPOBATH pPeaTH3yeMble
MOJXO/Ibl, CTPYKTYpy M COJEp)KaHHE NPU OpPraHU3allMM OOYYeHHsS XUMHU B
8—9 xkiaccax, BBICTPOCHHOM Ha 0a3e Jr00Oro W3 JOCTYIHBIX Y4eOHO-
MeToauyeckux komiiekcos (YMK).

Hcnonp3oBanue obopynoBanus «Touka poctay npu peanuzanuu qanuoi OIT mo3Bomser

CO311aTh YCIIOBUSI:

-JUTsI PACILIUPEHUSI COJICPIKAHUS IIKOJILHOTO XUMHYECKOTO 00Pa30BaHHUS;

-JUTSI TIOBBIIICHHSI TIO3HABATENIFHOW aKTUBHOCTH OOYYAIOUIMXCS B €CTECTBEHHOHAYYHOU

o0JacTy;

-IUTSL pa3BUTHS JIMYHOCTU PEOEHKA B IMpollecce OOYYEHUS XUMHUH, €ro CIIOCOOHOCTEH,

(bopMHUPOBAHHUS U YAOBIECTBOPEHHS COIMATIBHO 3HAYNMBIX HHTEPECOB U TIOTPEOHOCTEH;

-JUTst pabOTHI C 0OIapEHHBIMHU IITKOJILHUKAMHE, OPTaHU3AIMU UX PA3BUTHUS B Pa3IHYHBIX

o0acTsX 00pa3oBaTeIbHOM, TBOPUECKON JIESITEINEHOCTH.

HopMbI onieHoOK 3a Bce BH/IbI IPOBEPOYHBIX PadoT

«5» — ypoBeHb BBIIOJHEHHUS TPEOOBAHUN 3HAUMUTENIBHO BBIIIE
YIIOBJIETBOPUTEIHHOTO: OTCYTCTBHE OIIMOOK, KaK IO TEKYyIIEMY,

TaK U MO HpeIplaylieMy yueOHOMY MaTepually; He 0osee O0JIHOTO
HEJ0YETa.

«4» — ypOoBeHb BBINOJHEHUS TPeOOBAaHUH BbIIIE YIOBIETBOPUTEIBHOTO:
Hanmuuue 2—3 omuboK mwiu 4—6 HEIOouUETOB MO TEKyIIeMy y4yeOHOMY
MaTtepuany; He Ooinee 2 ommOOK wian 4 HEemod€ToB IO MPONWACHHOMY
MaTepHaly; UCIOIb30BaHNE HEPALMOHAIBHBIX IPUEMOB PELICHUs YUeOHOH
3a1a4m.

«3» — JOCTaTOYHBII MUHHMMAIIGHBII YPOBEHb BBHIITOJHEHUS TPEeOOBaHMH,
MPEIbSIBIIEMBIX K KOHKPETHOH pabore: He Oonee 4—6 ommbok mim 10
HEe/04ETOB MO TeKylleMy ydeOHOMY Mmarepuaiy; He Oojee 3—5 ommOoK
nunu He 6osee 8 HEOUETOB IO MPOHIECHHOMY YYeOHOMY MaTepHay.

«2» — YpOBEHb BBINIOJHEHUS TPEeOOBAHUI HUXKE YIOBIECTBOPUTEIHHOTIO:
Hanuuue Oojiee 6 ommbOok wim 10 HEITOYeTOB MO TEKYIIEeMY MaTephaiy;
6onee 5 omOoK uiu Oosee 8§ HEZOUYETOB 10 MPOUJICHHOMY MaTepuaty.



IVIAHAPYEMBIE PE3YJbTATBI OCBOEHUA
YUEBHOI'O NPEAMETA «XHMHS» B OCHOBHOI IIKOJIE

I/I3yquI/Ie XMMHHU B OCHOBHOM IIIKOJIE HAITpaBJICHO Ha JOCTHUIXXC-HUC O6y‘IaIOH_II/IMI/IC$I
JIMYHOCTHBIX, MCTANTPCAMETHBIX U IPCAMCTHBIX PE3YJILTATOB OCBOCHHUA y‘I€6HOI‘O npeaMmeTa .

JIMYHOCTHBIE PeE3yJIbTaThI

JImuHOCTHEIE PE3YJIbTAaThl OCBOCHUSA IIPOTPpaAMMBbI OCHOBHOI'O 06]]161"0 06p330BaHI/IH
JOCTUTAIOTCA B XO€ O6yT-I€HI/ISI XHMHU B CIMHCTBC yqe6Hoﬁ U BOCIIMTATEIbLHOU
ACATCIIBHOCTHU OpFaHI/I3aHI/II/I B COOTBECTCTBUU C TpaJUIIMOHHBIMH pOCCHﬁCKHMH
COUOKYJIbTYPHBIMUU NYXOBHO-HPABCTBCHHBIMU ICHHOCTAMU, IPUHATHIMUA B O6H_ICCTBG
IpaBuJiaM1 U HOpMaMH IIOBEACHUSA, 1 CHOCO6CTBy}OT IponeccaM CaMOIIO3HAHUA,
CaMOpa3BUTHUA U COLIMATTN3 AU O6y‘-IaIOH_II/IXCSI .

JInunoCTHEBIC PE3YJIBTATBI OTPAXKAIOT C(l)OpMI/IpOBaHHOCTB, B TOM 4HUCJIC B YaCTH:

Hampuomuuecxozo eocnumanuA

1) IICHHOCTHOTO OTHOIICHUS K OTCYECTBEHHOMY KYyJIbTYPHOMY, HCTOPHUYECKOMY |
HAYYHOMY HACJICIHIO, IOHUMAHUS 3HAYCHUS XHU- MUYECKOW HAyKH B )KH3HU COBPEMEHHOTO
o0111ecTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU MH(pOPMAIKEH O MEepPeIoBbIX JOCTHKCHHUIX U
OTKPBITHSX MUPOBOH M OTEYECTBCHHON XUMUH, 3aMHTEPECOBAHHO- CTH B HAYYHBIX 3HAHHSIX
00 ycTpoiicTBe MUpa U 00IIECTBa,;

I'pascoanckozo socnumanus

2) IPEACTAaBICHUA O COLMAIbHBIX HOPMAax W NPAaBWIAX MEKIMYHOCTHBIX OTHOIIEHHH B
KOJUIEKTHUBE, TOTOBHOCTU K Pa3HOOOPa3HOM COBMECTHOW JEATENbHOCTU IPH BbIIOJIHEHUU
y4eOHBIX, MO3HABATENbHbIX 33/1ay, BBIOJIHEHUH XMMHYECKHX SKCIEPUMEHTOB, CO3JaHUU
y4eOHbIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIOHMMAHUIO U B3aMOIIOMOLIM B IpOLIECCe TOU
y4eOHOH JesATeTbHOCTH; TOTOBHOCTH OLEHMBAaTh CBOE MOBEJIEHHE M TIOCTYNKH CBOMX
TOBAapHLIECH € MO3MLIUU HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS IOCIEICTBUNA
MIOCTYIIKOB;

Hennocmu nayunozo nosnanus

3) MUPOBO33PEHUYECKHUX MPEICTABICHUN O BEIIECTBE U XUMUUYECKON pEAKIUH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU U COCTABIISIOLIUX OCHOBY JUIS
MOHUMAaHHMS CYIIHOCTH HayYHOW KapTHHBI MUPA; MPEACTAaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IIPUPOJIbI, B3aUMOCBA35X YEJIOBEKA C IPUPOIHOM Cpeloi, 0
POJIM XUMHH B TIO3HAHUHM 3THX 3aKOHOMEPHOCTEI;

4) TI03HABATENbHBIX MOTUBOB, HANpPABICHHBIX HAa IOJYyYEHHWE HOBBIX 3HAHWM 10 XMMHH,
HEOOXOIUMBIX JUIs 00bsSCHEHHS HA0JII0JaeMBIX IIPOLIECCOB U SBICHUIA;

5) mO3HAaBaTeNbHOW M  WHQOPMAIMOHHOW  KYJbTYpbl, B TOM YHCIE€ HAaBBIKOB
CaMOCTOSITENIbHOM  paboThl €  y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JIUTEpaTypou,
JOCTYIHBIMU TEXHUYECKUMU CPEACTBAMH HH(POPMALIMOHHBIX TEXHOIOTHUIA;

6) HHTepeca K 00YyYeHHIO U MO3HAHMIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH M CLIOCOOHOCTH
K €aM0oOOpa30BaHUIO, HCCIENOBATEIbCKON AEATETbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAaIpaBJIeHHOCTH U YPOBHs 00y4eHHs B TalbHEHIIeM;

Dopmuposanus Kynbmypsl 300p06b1

7) OCO3HAHUsSI IIEHHOCTU J>KU3HHU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 30pPOBBIO,
YCTaHOBKU Ha 37IOPOBBIM 00pa3 >KM3HU, OCO3HAHUS TMOCIEACTBUN W HEMPHUSITUS BPETHBIX
MPUBBIYEK  (YyHOTpEOJCHUS  alKOroJis, HAPKOTHKOB, KYypEHHUs), HEOOXOIUMOCTH
coOroIeHus TpaBmiI 0€30MaCHOCTH MPU OOPAIIEHWH C XUMHUYECKUMH BEIIECTBAMH B OBITY U
peabHOM KU3HU;



Tpyoosoz2o eocnumanusn

8) KOMMYHHUKaTHUBHOU KOMIIETEHTHOCTH B 00LIECTBEHHO TI0JIE3HOI,
yueOHO-UCCIIeIOBATENILCKOM, TBOPYECKOW U JPYTUX BHUAAX JAEATEIbHOCTH; HHTEpeca K
MIPAKTUYECKOMY H3YUEHHUIO0 MpodeccHili U TpyAa pa3iMuHOro poja, B TOM YHCIIE Ha OCHOBE
OPUMEHEHHUs] TNPEIMETHbIX 3HAHUNA [0 XUMUH, OCO3HAHHOTO BBIOOpA WHIUBHIYaTbHON
TPAaeKTOPHU MPOJOJIKEHHS 00pa30BaHUs C YUETOM JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XUMHH, O0IIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEIH;

DKonozuueckozo eocnumanus

9) HKOJIOTHYECKH IIeJIECO00Pa3HOTO OTHOIICHUS K MPUPOAE KaK UCTOUHUKY KHU3HH Ha
3emJie, OCHOBE €€ CyIIEeCTBOBAaHUS, TOHUMAHU IIEHHOCTH 30pOBOT0 M Oe30macHoro oopasa
’KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3WYECKOMY M ICHXHYECKOMY
370pOBBIO, OCO3HAHUS LIEHHOCTH COOJIOICHNUS MpaBmil OE30IaCHOTO TOBEACHHUS MpU paboTe ¢
BEILIECTBAMH, A TAKXKE B CUTYaLUAX, YTPOXKAIOLIMX 340POBbIO U JKU3HHU JIIOACH;

10) cIOCOOHOCTH MPUMEHSATh 3HAHUS, TIOJTy4aeMble MPU U3YUYEHUH XUMMH, JUIS PEIeHUs
3a7a4, CBA3AHHBIX C OKPY)KAlOIIEd NPUPOJHOM  CpENOM, IIOBBIIIEHUS  YPOBHSA
9KOJIOTUYECKOM KYIbTYpbl,0CO3HAHMS IT100aJIBHOTO XapaKkTepa SKOJIOTHYECKUX MPOOIIeM U
IIy-TeH UX PELIEHUs TOCPEICTBOM METO/IOB XMMHUHU;

11) 9KOJIOTHYECKOTO MBILUICHNS, YMEHHUS PYKOBOJICTBOBATbCS KM B II03HABATEIBHOMU,
KOMMYHUKaTHUBHOM M COLMAIIbHOM IPAKTUKE.

METaﬂpe}IMeTHl)le peE3yabTaThI

B cocrase MCTAIPCAMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBICIJIA CbOpMI/IpOBaHI/ISI
MHUPOBO33pEHUS O0IeHAYYHbIE OHATHUS (3aKOH, TEOpHs, IPUHLUII, TUI0Te3a, (PaxT,
CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JIp.), KOTOPBIC MCIOJIB3YIOTCSA B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeIMETax U MO3BOJISAIOT Ha OCHOBE 3HAHHMM U3 3THX PeIMETOB ()OPMHUPOBATH
IpE/ICTaBIEHNE O LIEJIOCTHOW HayYHOU KapTHHE MUpPA, U YHUBEpCaJIbHbIe Y4eOHbIE 1eHCTBUS
(mo3HaBaTeNbHBIC,KOMMYHUKATUBHBIE, PETYJIATUBHbIE), KOTOPbIE 00ECTICUNBAIOT
(bopMHpoBaHHE TOTOBHOCTU K CAMOCTOSITEIbHOMY TJIAHUPOBAHUIO M OCYILECTBICHUIO
y4eOHOM 1eTeTbHOCTH.

MeTtanpeaMeTHble pe3yabTaThl OCBOCHUS 00pa30BaTEIbHON IPOrPaMMBbI 110 XUMUHU
OTpPa’katOT OBJIAZICHUE YHUBEPCAIBHBIMU [103HABATEIILHBIMY JICHCTBUAMHU, B TOM YUCIIE:

bazoevimu nozuueckumu oeiicmeusmu

1) yMEHHEM HCIIOIb30BaTh MPUEMBI JIOTMYECKOTO MBIIIJICHUS IIPY OCBOCHUM 3HAHUM:
pPacKpbIBaTh CMBICI XMMHUYECKUX MOHITHHA (BBIACNATH WX XapaKTepHble NpPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBS3b C JAPYTMMM MOHATUSAMH), HCIOJIB30BaTh IOHATUS IS
OOBSICHEHUS! OTIENbHBIX (PAKTOB M SBJICHWM; BBIOMPATh OCHOBAHHUS U KPUTEPUU IS
KJacCUpUKALUM XMUMHYECKUX BEIIECTB W XUMHYECKHMX pEaKIHil; yCTaHaBJIMBATh
NPUYMHHO-CJIE/ICTBEHHbIE CBA3M MEXAYy OOBEKTaMH H3Y4YEHHUsS; CTPOUTH JIOTUYECKHE
paccyxaeHus (MHIyKTUBHbIE, IeyKTUBHBIE, [10 aHAJIOTUH); JIeNIaTh BBIBO/BI M 3aKIIOUYEHHS;

2) yMEHHEM HpPUMEHSTHh B IpOIEcce MO3HAHUS CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
UCIOJIb3yEeMbI€ B XMMHHU, MPEOOPa3OBbIBATh HMIMPOKO MPUMEHSEMbIE B XMMHU MOJENIbHbBIE
HpeCTaBICHU — XUMHYECKHUH 3HaK (CHMBOJ 3JIEMEHTA), XUMHYecKast opMylia U ypaBHEHHE
XUMHUYECKON peakluu — MpH pelleHuH y4eOHO-IT03HABATENbHBIX 33]ad; C yYETOM 3THX
MOJICJIBHBIX IPEACTABICHUN BBIABIATH U XapaKTepU30BaTh CYILIECTBEHHBIE IPU3HAKU
M3Yy4aeMbIX 00bEKTOB — XUMUYECKHX BEIIECTB U XUMUUECKUX PEaKIH;

bazoevimu uccneoosamenvckumu oeiicmeuamu

3) yMEHHEM HMCMOJIb30BaTh MOCTABICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS,
a TaKXe B KayeCTBE OCHOBBI JJIsi (POPMUPOBAHMSI THIOTE3bl MO MPOBEPKE MPaBUIHLHOCTU



BBICKA3bIBAEMBIX CYKICHU;

4) npuoOpeTeHre OmbiTa MO IUIAHWPOBAHHMIO, OPraHU3alUM U TMPOBEICHUIO YUYEHUYECKUX
OKCIIEPUMEHTOB: YMEHHE HabmogaTh 3a XO0- JOM  IpoIlecca, CaMOCTOATEIbHO
MIPOTHO3UPOBATh €ro pe3ysbTaT, (GopMyaHpoBaTh OOOOLIEHUS M BHIBOABI 10 pe3yJibTaTaM
HPOBEIEHHOTO OMBITA, UCCIIEJOBAHUS, COCTABIISATH OTUYET O MPOJEIaHHOH padoTe;

Pabomoii ¢ ungpopmayuein

5) yMEHHEM BBIOMpATh, AHAIU3UPOBATH W MHTEPIPETUPOBATH MH- (POPMANUIO PA3THUYHBIX
BUJIOB U (pOpM TMpeACTaBICHUS, MOTyYaeMyIO U3 Pa3HBIX MCTOYHHUKOB (HayYHO-TIOMYJISIpHAS
JUTEpaTypa XMMHUYECKOTO COJIEPkKAHUS, CIIPaBOUHbIe 0co0ust, pecypcsl UuTepHEeTAa);

6) YMEHHEM TPUMEHSTH pa3IMYHbIE METOJIbl M 3alpoChl MpPH I0- UCKE U OTOOpE
nH(OPMALIUK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJISi BBIIOJIHEHUS] YUEOHBIX U
MO3HABATENbHBIX 33aJad ONpEeACTIEHHOTO THIA; MNpUOOpeTeHue ombpita B 001acTu
UCTOJIBb30BaHUS MH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBIAJCHHE KYIbTYpOM
AKTUBHOI'O UCIIOJIb30BAHMA PA3JIMYHBIX ITIOUCKOBBIX CUCTEM;

7) YMEHUEM HCIIOJb30BaTh U aHAIU3UPOBATh B IIpoliecce Y4eOHOW M HCCIIEN0BaTENIbCKOM
JACATCIIBHOCTU I/IH(i)OpMaIII/IIO O BJIMAHUU NPOMBIIIJIICHHOCTH, CCJIIBLCKOI'O XO3SMCTBA M
TPaHCHOPTA HA COCTOSHUEOKPY>KAIOLIEH PUPOIHOM CPEIbI;

Ynueepcaﬂbnbmu KOMMYHUKAMUGHbIMU oelicmeuamu

8) YMCHHEM 3a/1aBaTh BOIPOCHI (B XOJI¢ AHMANIOTa W/WJIM JUCKYCCHH) IO CYIIECTBY
o0CyXmaeMol TeMbl, (OPMYIHPOBAaTH CBOM TNPEJIOKEHUS OTHOCHTEIHHO BBITIOJHEHUS
MPEUIOKEHHOW 3a1a4H;

9) mpuoOpeTeHre  OmblTa  MPE3CHTALUM  PE3YJIbTATOB  BBIMOIHEHHS  XUMUYECKOTO
JKCTIEPUMEHTa (Ja00paTOPHOTO OMBITa, J1a0OPaTOPHOM PabOTHI MO HCCIENIOBAHHIO CBOWMCTB
BEIIECTB, Y4€OHOTO IPOEKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOM CO  CBEPCTHHKAMU  TIO3HABATENbHOM U
UCCIIEI0BATENHCKOM JEATETbHOCTH MPU PELIeHNH BO3HUKAIOUIUX MPOOJeM Ha OCHOBE Y4éTa
OOIIMX MHTEPECOB U COTIACOBaHUsS MO3UIUHN (00CYX AeHHS, OOMEH MHEHUSMHU, «MO3TOBBIC
HITYPMBD» H JIP.);

Ynueepcaﬂbubmu pezyiimueHvimu oelicmeuamu

11) yMEHHEM CAMOCTOSITETILHO ONPEENSTh eI 1eATeIbHOCTH,INIaHUPOBATb,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NesITeNIbHOCTb, BEIOMpaTh HanOosieerpeKTUBHBIE CIOCOOBI PeIlIeHUs YUeOHBIX U
NIO3HABATEJbHBIX 3314, KOPPEKTUPOBATh NPEAJIOKEHHBIN AJITOPUTM JICHCTBUH ITPH
BBITIOJTHEHUH 33/1aHUH C y4ETOM TOyUeHHUs] HOBBIX 3HAHUM 00 M3y4yaeMbIX 00bEKTaX —
BELIECTBAX U pEaKLUsX;

12) YMEHHMEM HCIIOb30BATh M aHAJIM3UPOBATh KOHTEKCTBl, IPE/UIaracéMble B YCIOBUH
3aJaHuH.

[IpeameTHbIe pe3yabTaThI

B cocraBe npenMeTHBIX pe3ysbTaTOB 110 OCBOEHHIO 0053aTEIBHOTO COJIEpIKaHuU,
YCTAHOBJIEHHOTO JTAHHOW MPUMEPHOI paboueil mporpaMMOil, BBIJIETISIOT: OCBOCHHBIS
oOyyaroluMucs HaydHble 3HaHUS, yMEHHUS U CTIOCOOBI IEHCTBUH, cClIeIUpUUECKHE IS
peaMeT-HOU 001acTh «XUMHUSI», BUIBI JEATETLHOCTH MO MOJTYYEHUI0 HOBOTO3HAHUS, €T0
MHTEpIpEeTaINHy, TPEoOPa30BaHUIO U IPUMEHEHUIO BPA3INUHbIX YU€OHbBIX 1 HOBBIX
CUTYalUsAX.

[IpenmeTHbIe pe3ynbTaThl IPEACTABICHBI 110 T0JJaM 00y4YEeHUS HOTPAXKAIOT
c(hOpPMHUPOBAHHOCTD Y 00YUAIOIINUXCS CIEAYIOMNX YMEHHM:

8 KIIACC



1) packpviéamsb CMBICI OCHOBHBIX XUMUYECKUX ITOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUH
JJIEMEHT, MPOCTOE BEILECTBO, CIOKHOE BELIECTBO, CMECH, BAJIEHTHOCTb, OTHOCHUTEIIbHAS
aTOMHasl M MOJIEKYJISIpHas Macca, KOJIUYECTBO BELIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBas
J0JIs1 XMMUYECKOTO 3JIEMEHTa, MOJIAPHBI 00BEM, OKCHA, KHUCIIOTAa, OCHOBAaHHUE, COJIb,
AJIEKTPOOTPHUIATEIBHOCTD, CTEIICHb OKUCIICHHSI, XUMUYECKasi PEaKIysi, TeII0BOH pPeKT
peakiuu, Kinaccu(uKamys peakiuid, XMuMU4ecKasi CBs3b, pacTBOp, MAaccoBas JIOJIs BEILECTBA B
pacTBoOpE;

2) ULIIOCMpPUpPO8ams B3aWMOCBSI3b OCHOBHBIX XUMHYECKHX MHOHATHH (cM . m . 1) u
NPUMEHATD 9TH IOHATHS [IPU ONMCAHUM BELIECTBU UX IIPEBPALLICHU;

3) ucnonb306amvy XUMHUUYECKYIO CHMBOJIMKY JJIi COCTaBJIEHUS (OpPMYJ BEIIECTB U
YPaBHEHUM XUMHUYECKUX PEAKLIUI;

4) onpedenams BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHHUSX; CTEHCHb
OKHCJICHHSI DJIEMEHTOB B OMHAPHBIX COCIMHEHUSX; MPHHAJIC)KHOCTh BELIECTB K
OTpeIeIEHHOMY KJIacCy COSAMHEHUH 10 opMyIiaM; BUJ XUMHUECKON CBS3U (KOBAJICHTHAs
Y MOHHAs1) B HEOPraHUUECKUX COCANHEHUSAX;

5) packpvieams cmuvica niepuoauydeckoro 3akona Jl. M. MenpaeneeBa: 1eMOHCTPUPOBAThH
NOHUMAaHUE TEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XHMHUYECKUX D3JEMEHTOB OT HX
MI0JIOKEHUS B NEPUOJUYECKON CUCTEME; 3aKOHOB COXPAHEHUSI MACChl BEIECTB, TOCTOSHCTBA
COCTaBa, AaTOMHO-MOJIEKYJSIDHOI'O  y4Y€HHUs, 3akoHa ABOraapo; onuceléams U
Xxapakmepuzogams TaOIUYHYIO (GOpPMY MEPUOAUYECKON CHCTEMBl XUMHUYECKHX
AJIEMEHTOB: pa3inyaTh MOHATHS «rIaBHas mnoarpynna (A-rpynma)» u  «moOouHas
noarpynna (b-rpymma)», manble U OOJbILIME TEPUOBI; COOMHOCUMb O0O3HAYCHUS,
KoTopble uMmerorcs B tabnuie «llepuonnyeckas cucremMa xumuuyeckux anemeHtos J[. U.
MenzieneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHKAMH CTPOECHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB
(coctaB W 3apsig siapa, oOIIee YMCIO AIIEKTPOHOB M PACIPENCNICHHE HX IO AJIEKTPOHHBIM
CIOSIM);

6) Knaccuguyuposams ~ XAMUYECKHE  DJIEMEHTBl;  HEOpPraHMYeCKHUe  BEIIeCTBa;
XUMHUYECKHE peakiuH (110 YUCIy M COCTaBy YYacTBYIOLIMX B PEAKIMU BEIIECTB, MO
TernoBoMy 3pdexTy);

7) xapakmepuzoseams  (onucviéamsy) OOLUIME XHUMHUYECKHE CBOMCTBA  BEIECTB
pa3IMYHBIX KIACCOB, MOATBEPXkIAs ONMUCAHWE TIPUME- PaMU MOJIEKYJSPHBIX ypaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUXPEAKIIHIA,

8) npoeHo3uposams CBONCTBA BEIIECTB B 3aBHCUMOCTH OT HMX KayeCTBEHHOTI'O COCTABa,;
BO3MO)KHOCTH NPOTEKaHUsI XUMUYECKUX TIpe- BPAILEHUH B Pa3JINYHbIX YCIOBUSX;

9) @bluLUCAMb OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIOMACChI BELIIECTB; MAaCCOBYIO
JOJII0 XMMHUYECKOTO 3J€MEeHTa 10 (OpMyJie COeIUHEHHs; MACCOBYIO JOJIO BEIIECTBAa B
pacTBope; MPOBO-IUTh PACUYETHI 0 YPaBHEHUIO XUMHUUECKON PEaKIiH;

10) npumensms OCHOBHBIE OTIEPAIH MBICIUTEIBHON AEATEIFHOCTH — aHAIN3 U CHHTE3,

CpaBHEHHUE, 0000mmeHue, CUCTEMATH3AIHIO, KJ1accu(UKaIuio, BBLISBIICHHE
HpI/I'-II/IHHO-CJ'IQJICTBeHHI)IX CB?IBCfI — I I/I3y'-IeHI/I5I CBOI>'ICTB BCIICCTB U XHUMHYCCKUX
peaKHHﬁ; eCTeCTBeHHO-Hay‘-IHBIe METOAbI ITIO3HAHUA — Ha6J'IIO)IeHI/Ie, I/I3MepeHI/Ie,

MOJENUPOBAHHE, IKCIIEPUMEHT (pEabHBII U MBICIICHHBIN);

11) cnedogamsp TpaBUIaM II0OJIb30BAaHMSI XUMHMUYECKOW TIOCYJOH U J1abOpaTOpHBIM
o0opyJoBaHUEM, a TaK)Ke IpaBwjiaM OOpalleHHs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLUHUSMHU IO BBIIOJIHEHHUIO JTa00PAaTOPHBIX XMMUYECKUX OIBITOB MO IMOJYYEHUIO U
coOMpaHUIOra3000pa3HbIX BELIECTB (BOAOPOAA U KUCIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB C
ONPENICNIEHHON MAacCOBOM JI0J€l pacTBOPEHHOTO BEIIECTBA; IUIAHMPOBAThb M IPOBOJIUTH
XMMHUUYECKHE DKCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB ILENOYEH M KHUCIOT C TOMOLIBIO
UHIUKATOPOB (JTaKMYyC, GeHOoI(TaTeHH, METHIIOPAHK U JIP.).



9 KUIACC

1) packpviéams cMblC OCHOBHBIX XMMHMUECKUX MOHATUI: XUMUYECKUHN 3JIEMEHT, aTOM,
MOJIEKYJa, MOH, KaTHOH, aHHUOH, MPOCTOE BEIECTBO, CIOXKHOE BEIIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPHULATEIBLHOCTD, CTENIEHb OKUCIICHUSI, XUMUYECKasl peaKkusi, XAMUUECKasl CBA3b,
TerioBoM 3¢ (deKT peakuud, MOJIb, MOJISIPHBIH O0BEM, paAcTBOP; AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, SJCKTPOTUTHUECKAS TUCCOLMAINS, PEAKLMK HOHHOTO 0OMeHa, 0OpaTuMbIe
U HeoOpaTUMble pEaKLUH, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIMU, OKUCIHUTEIb,
BOCCTAHOBUTENIb, OKHCJICHHE W  BOCCTAaHOBJCHHE, aUIOTPONHsA, aM(OTEPHOCTS,
XUMHUYECKas CBS3b (KOBAJICHTHAs, HOHHAs, METAJUIMUECKas), KpUCTAJUIMUECKas PeméTka,
KOppO3Usl METAJIJIOB, CIUIABBI; CKOPOCTh XMMHUECKOH PEAKINH, IPEAEIIbHO AOIyCTUMAask KOH
uentpanus (ITIJK);

2) unntoCcmpupo8ams B3aUMOCBSI3b OCHOBHBIX XHMHUUYECKUX MOHATUH (cM. 1.1) u
HNPUMEHSTH 9TU MOHATHS TIPU ONMCAHUM BELIECTBU UX NPEBPALICHUIA;

3) ucnonvzoeams XUMHUYECKYI0 CHMBOJHMKY JJI COCTaBJICHUS (opMysl BeLIeCTB U
YPaBHEHUI XUMUYECKUX PEAKLIUI;

4) onpedenamsv BaJCHTHOCTh M CTENEHb OKHUCICHHS XHUMHUYECKUX JJIEMEHTOB B
COEMHEHUSAX PA3JIMYHOIO COCTaBa; MPHUHAJJIEKHOCTb BELIECTB K OMNpENeNEHHOMY Kiaccy
coemquHeHUH 1O  QopmynaM; BHJ ~XUMHYECKOHW CBsi3W (KOBaJieHTHas, WOHHAasi,
METaJUINYecKast) B HEOPraHMYECKNX COSIMHEHHSX; 3apsi/l HOHA TI0 XUMHUYECKOU (GopmyIe;
XapakTep Cpelibl B BOJHBIX PACTBOPAX HEOPTraHMYECKUX COSAMHEHHMN, THIT KPUCTAIINYECKOM
PELIETKU KOHKPETHOIO BEILECTBA,

5) packpvieams cmuic iepuoandeckoro 3akona J[. 1. MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHUMAaHHE: ONUCHIBAMb U XaApaKkmepuzoeams TAOIWYHYIO0 (HOPMY MEPHUOTUYECKON
CUCTEMBI XUMUYCCKUX JJICMCHTOB: Pa3IMuaTh MOHSATHS «TJIaBHAS MOATPYyIa(A-rpymma)»
u «mobounas mnoarpynma (b-pynma)», Manble U OONbIIME TMEPUOIBI, COOMHOCUMD
0003HAYCHHS, KOTOpPBbIE MMEIOTCA B TEPUOJMYECKOW TaOnMIe, C  YHCIOBBIMH
XapaKTepUCTHKAMU CTPOEHHUS aTOMOB XUMHYECKHX JJIEMEHTOB (COCTaB W 3apsja sjpa,
o011ee Yuciao SJIEKTPOHOB W pacHpelesieHne UX MO JJIEKTPOHHBIM CJOSM); 00BACHAMD
o01Ire 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB AJIEMEHTOB M MX COEIMHEHHMH B TMpeienax
MAJIbIX TIEPUOIOB U TIIABHBIX ITOJTPYIII C YIETOM CTPOCHHUS X aTOMOB;

6) Kraccuguyuposams ~ XAMUYECKHAE  DJIEMEHTBHI;  HEOpPraHMYECKHEe  BEIIEeCTBA;
XUMHYECKHE PEAKIuu (10 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIMH BEIIECTB, IO
TerioBoMy  9ddexTy, M0  U3MEHEHHIO  CTEMeHeW  OKHCIEHHS  XUMHUYECKHX
AIIEMEHTOB);XapaKkmepu3oeams (onucviéams) OOIINE XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3MMYHBIX KJIACCOB, TIOATBEPXKAAsS ONHCAHWE TIPHME- PaMH MOJICKYJISAPHBIX WM HWOHHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUH;

7) cocmagnams YpaBHEHHs SJCKTPOIUTUYECKON UCCOLMALMK KHUCIOT, IIeTouedl u
COJICH; TIOJTHBIC M COKpANIEHHBIC YPaBHEHHS PEaKIIMi HOHHOTO 0OMEHa; ypaBHEHUS PEaKIIHi,
MOATBEPIKIAIONIUX CYIIECTBOBAHUE TEHETHUECKOW CBS3M MEXKIY BEIIECTBAMH pPa3IMYHBIX
KIIaCCOB;

8) packpviéamv CYNTHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMN MTOCPEICTBOM
COCTaBJICHHS SJIEKTPOHHOTO OajaHca STUXPEaKInii;

9) npocHO3Uposamb CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOECHHS; BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHX MMPEBPAICHUIB Pa3IMUHBIX YCIOBUSIX;

10) 6biyuCIAmMb OTHOCUTEIBHYIO MOJIGKYJSPHYI0O U MOJSIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJIFO XHMHUYECKOTO dJIeMEHTa 10 (op- MyJie COCTUHEHHS, MACCOBYIO JOIIO
BEIIIECTBA B PACTBOPE; MPOBOIUTH PACUETHI [0 YPABHEHUIO XUMUYECKOH peakium;

11) cnedosams TpaBuiaM TOJIH30BAHUS XHMHUYECKOW TOCYI0M H J1a0opaTOPHBIM
00OpyIOBaHUEM, a TaK)Ke IpaBWiaM OOpAalIeHHs C BEIIECTBAMH B COOTBETCTBHUU C
WHCTPYKLHUSMHU TO BBIIOJHEHUIO TA00PAaTOPHBIX XMUMHUYECKUX OIBITOB MO MOJYYCHHUIO H
coOMpaHnIOra3000pa3HbIX BEMIECTB (aMMHaKa U YTIIEKHUCIIOTO Ta3a);



12) npogooums Ppeakiuy, MOATBEPXKIAIONINEe KadeCTBEHHBIH CO- CTaB pa3THYHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpUA- OpOMHI-, HOAMI-, KapOoHaT-, pocdart-,
CHJIMKAT-, Cylb(ar-, FTUIAPOKCU-UOHBI, KATUOHBI AMMOHUS U MOHBI U3yYEHHBIX METAJLIOB,
HPHUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB;

13) npumernsimb OCHOBHBIE ONEPALIUU MBICIUTEIBHON ACATEIHHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, 00001IeHNe, CHCTEMaTU3aLHIO, BBISIBIEHUE TPUUMHHO-CIIEICTBEHHbBIX CBSI3€H —
JUIL U3yYECHHUsI CBOICTB BEUIECTB M XMMUYECKUX PEAKIH; €CTeCTBEHHO-HAYYHBIC METOIbI
NO3HAHUS — HaAOJIOJEHHUE, HU3MEPEHHE, MOJEIMPOBAHUE, OSKCIIEPUMEHT (peajbHbIi U
MBICJICHHBI).

CONEPKAHUE YYEBHOI'O IPEAMETA «XUMHUS»ITO I'OAAM U3YUYEHUA
8 KIIACC

HepBOHa'laJIbele XHMH4YECKHE NMOHATHA

[Ipenmer xumuu. Posib xumuu B KU3HU yesioBeka. Tena u BewmecTsa. Ou3nueckue CBOMCTBa
BEIIECTB. ArperatHoe coctosiHue BeuiecTB. [lonsTre o MeTo1ax MO3HAHUS B XUMHUU. XUMHUS B
cucteMe Hayk . Yuctele BemectBa u cMecu . CriocoObl pa3eneHus cMecei .

ATOMBI U MOJIEKYJIbI. XUMUUYECKUE 31eMEHThI. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[TpocTeie u ciokHBIE BeLIeCTBA. ATOMHO-MOJIEKYJISIPHOE YYCHHUE.

Xumudeckas popmyia. BaneHTHOCTh aTOMOB XMMUYECKUX HJIEMEHTOB. 3aKOH MOCTOSHCTBA
cocrtasa BenecTB. OTHOCUTENbHAassaTOMHAs Macca. OTHOCUTENbHAS MOJIEKYJIIpHAs Macca.
MaccoBast 10151 XUMHUUYECKOT0O 3JIEMEHTA B COCIMHEHHH.

dusnyeckue U XUMUYECKUE SIBICHHMA. XUMHUYECKas peakuus he€ Npu3HaKh. 3aKOH
COXpaHEHUs] MAacChl BelecTB. XuMHYecKueypaBHeHHs. Knaccudukanus XuMiuueckux
peakuuii (CoeIMHEHHUS, PA3JIOKEHHS, 3aMEILICHHNS ).

XVUMHUYECKUH SKCIEPUMEHT: 3HAKOMCTBO ¢ XMMHUECKOH MOCY10M, ¢ IpaBuiIaMu paboThI B
nabopaTtopuu 1 mpuéMamu obparieHus ¢ 1abopaTopHbIM 000PYTI0OBaHUEM; U3YUECHUE U
onucaHue PU3NIECKUX CBONCTB 00pa3I[0OB HEOPTAaHUYECKUX BEIIECTB; HAOIIOACHUE
¢busnueckux (MIaBIeHNe BOCKA, TaTHUE JIbJIa, pACTUPAHUE caXapaB CTYNKE, KUTICHUE U
KOH/JICHCAIIMsSI BOJBI) U XUMUUYECKHUX (TOPEHUECBEYH, IPOKATMBAHIE METHOM MPOBOJIOKH,
B3aHMOJICHCTBUE Mella C KUCIOTOM) SABJIECHHIA, HAOMI0IeHHEe 1 OMUCaHKe TIPU3HAKOB
MPOTEKAHUSI XUMUYECKUX PEaKIIni (pa3yioKeHue caxapa, B3auMOJIeHCTBUECEPHON KUCIOThI
¢ xJopuaom Oapusi, paznoxenue ruapokcuaa menu (II) npu HarpeBanuu, B3auMoieiicTBre
xene3a ¢ pactBopoM conu mMeau(Il)); uzydenne cmocoboB pazneneHus cMecer (¢ ToOMOIIbI0
Mar"ura, puiIsTpoBaHue, BEINIAPUBAHNE, TUCTHILIAIMS, XpOMaTO-Tpadus), MpoBeacHHE
OYHCTKY MOBapEHHOM COJIM; HAOJI0IEHNE HOMHCAaHUE PE3yIbTaTOB MIPOBECHUS OIIBITA,
WUTIOCTPUPYIOLETO 3aKOH COXPAHEHUSI MACChl; CO3/1aHUE MOJIENIeN MOJIEKYI
(mmapocTepKHEBBIX) .

Bakneiiiue npeacTaBuTe M HEOPraHUYECKUX BeleCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucaopoa — 31€MeHT HIIPOCTOE BEIIECTBO.
Haxoxaenue kuciopoaa B mpupojie, Gu3ndeckue U XUMHYECKUE CBOWCTBA (peakiuu
ropenusi). Oxcupl. [IpumMenenue kuciaopoaa. CriocoObl MogyueHHs: KHCIopoa B 1a00opaTopun
U npoMbliIeHHoCcTH. KpyroBopot kucinopona B mnpupoje. O30H — amioTponHas
MoAUuGHUKALS KUCTOPO/IA.

TemnoBoit 3 PexT XUMUIECKON peaKIi, TEPMOXUMHUYECKHUE YPaBHEHHUS, IK30- U
HHJOTEPMHUUECKHE peakiy. TOIUIMBO: yTodb U METaH. 3arpsi3HeHHE BO3/AyXa, yCUIICHUE
NapHUKOBOTO 3(hexTa,pa3pyiieHre 030HOBOTO CIIO .

Bonopox — snemenT u npoctoe BeniecTBo. HaxoxaeHue Bogopoaa B npuposie, puznueckue
Y XUMHYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOOKI moryueHns. CocTaB KUCIIOT U COTICH .

KonmuectBo BemectBa. Mok, MomsipHast Mmacca. 3akoH ABoraapo. MomsipHbIii 00BEM T'a30B.



Pacy€rsl 10 XMMUYECKUM yPABHEHUSIM.
®dusnyeckue cBoiictsa Boabl. Bona kak pacteopurens. PactBopsl. Hacklennsie u

HEHACBIIIEHHBIE PACTBOPEL. Pacmeopumocms euyecms é 600e.1 Maccopas 10715 BellecTBa
B pacTBOpe. XMMHUUYECKUE CBOWCTBA BOJbl. CocTaB OCHOBaHUU. Pob pacTBOPOB B PUpPOJIE U B
M3HU yenoBeka. KpyroBopoT Bojibl B pupo/Ie. 3arpsi3HEHUEPUPOAHBIX BoJ. OxpaHa 1
OYMCTKA IPUPOTHBIX BOJ.

Krnaccudukanus Heopranmdeckux coequnenuii. Oxeuapl. Knaccuduxanmst okcuaos:
coJsieoOpasyrolre (OCHOBHBIC, KHCIIOTHBIE, aM(DOTEpHBIC) U HECOJIe00pa3yomIre.
HomenknaTypa okcuioB (MeXIyHapogHas U TpuBUaibHast). Ouzndeckue u XuMHUUYECKHE
cBOMCTBa OKCHIOB. [lomyuenue.

OcnoBanus. Knaccupukanus o0CHOBaHHH: MIETOYN U HEPACTBOPUMBIC OCHOBAHUSL.
Homenknatypa ocHoBaHMH (MEXIyHApOoIHAS U TpUBUANIbHAS ). Du3nueckue u XMMUYECKHEe
CBOMCTBA OCHOBaHMU. [losryyeHne OCHOBaHUH.

Kucnotel. Kimaccudukaryst kucinot. HomeHkIaTypa KHCioT (MeXIyHApOTHAS 1
TpuBHanbHast). OU3NYECKHE M XUMHYECKUE CBOMCTBA KUCIOT. Psi akTuBHOCTH MeTaoB H. H.
bekerona. [loyueHune KUCIOT.

Comu. Homenkinatypa coueit (MexXayHapoaHas U TpuBHaibHas). OU3HUECKHE U XUMUYECKUE
cBoiictBa coneil. CriocoObl OMyYeHUs! COJIEH.

['eneTnueckasi CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

XUMHUYECKUI 3KCIIEPUMEHT: KaUECTBEHHOE OIPENIeIEHUE COAEPKAHUS KUCIOPOAA B BO3YXE;
HoJIy4YyeHue, coOupaHue, paclio3HaBaHUE M U3yYEHUE CBOMCTB KUCIOPOa; HaOIt0IeHne
B3aUMOJIECUCTBHS BEILECTB C KMUCIOPOIOM U YCIOBUS BOSHUKHOBEHHS U MPEKPAILEHUS TOPEHUS
(mo>kapa); 03HaKOMJIEHHE C 00pa3liaMH OKCHIOB U OITMCAHNE UX CBOMCTB; MOJIyYCHHE,
coOupaHue, paclo3HaBaHUE U U3yYEHUE CBOUCTB BOAOPO/a (TOpeHHe); B3aUMOICHCTBHE
Bojtopoza ¢ okcuaoM meau(1l) (Bo3M0oKHO HUCTIONIb30BaHNE BUICOMATEPUAIIOB); HAOIIOICHUE
00pasIIoB BEIIECTB KOJINYECTBOM 1 MOJIb; HcCie0BaHHEO0COOEHHOCTEH PACTBOPEHHUS
BEILIECTB C PA3IMYHON paCTBOPUMOCTHIO; IIPUTOTOBJICHUE PACTBOPOB C OMPEACTEHHON
MacCOBOH J10JIel paCTBOPEHHOTO BELIECTBA; B3aUMOJICHCTBIE BOJIBI C METaJUIaMH (HATpUEM U
KaJpIiueM) (BO3MOXKHO UCTIOIh30BAaHUE BIICOMATEPUAIIOB); ONIPEIeJICHIE PAaCTBOPOB
KHUCJIOT ¥ IIEJIOYEH C MOMOIIBIO WHUKATOPOB; UCCIIEe0BaHIE 00pa3I[0B HEOPraHUIECKUX
BEILIECTB Pa3-TMYHBIX KJIACCOB; HAOIIOIeHNE U3MEHEHHSI OKPACKH UHAUKATOPOBB pacTBOpax
KHCJIOT U IIEJI0YeH; n3yueHue B3auMoieiictus okcu-na meau(Il) ¢ pactBopom cepHoi
KHUCJIOTBI, KUCJIOT C METaJJIaMU, PEaKLUil HENTpaau3aluy; MoJydeHue HEPaCTBOPUMBIX
OCHOBaHMIA, BRITECHEHHE OJJHOTO METaJlIa IPYTUM U3 pacTBOpa COJIH; pelIeHre
AKCIIEpUMEHTANBHBIX 3a/1a4 10 TeMe «BakHeilne Kinacchl HEOPTaHUYECKUX COSTMHEHHI.

Ileproanyeckuit 3aKOH M MEPHOAHYECKASI CHCTEMA XUMHUYECKHUX di1eMeHToB /1.
N. Menpaeneesa. CTpoenue aToMoB.
X]/lMl/I‘leCKafl CBA3b. OKI/IC.HP[Te.]II)HO-BOCCTaHOBI/ITeJII)HbIe pealcmm

[TepBbie MONBITKY KJIACCUPUKAIIMNA XUMUYECKHUX dJIeMEHTOB. [[oHSATHE O TpyIIax cXOIHbIX
9JIEMEHTOB (IIIEJIOYHBIE U IIETOYHO3EMETbHBIC METAJITbI, TAJIOTCHBI, MHEPTHHIE Ta3bl.
DNEeMeHTHI, KOTOpbIe 00pa3yoT aM(OTEPHBIE OKCUJIBI U THAPOKCHIBI.

[leproanueckwuii 3akoH. Ilepuoauueckas cucreMa XuMU4IECKUXAeEMEHTOB []. 1.
MenneneeBa. Bunpl Tabmuns! «llepronndeckas cucteMa XuMudeckux snemento J[ . 1.
Menneneesay . [lepuoasl u rpymmel . GU3HYECKUI CMBICI IOPAIKOBOTO HOMEPA, HOMEPOB
MEPU- OJa ¥ TPYIIIBI AJIEMEHTA .

Crpoenue aromoB. CoctaB aTOMHBIX siiep. M30Tomnbl. DnekTpoHbl. CTPOEHUE IIEKTPOHHBIX
000109€eK aTOMOB TepBHIX 20 XUMUYECKUX dJIEMEHTOB Tieproandeckon cuctemsl /. U.
MenneneeBa. XapakTepuCTHKa XUMHUUYECKOTO JIEMEHTA I10 €r0 MOJI0KEHHIO B IEPUOINIECKON
cucteme JI. V1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paJilyca aTOMOB XUMUYECKUX 3JI€- MEHTOB, METAJTTMYECKUX U



HEMETAJJINYECKUX CBOMCTB 10 IPYIIIaMU NIEPHOaM. 3HAYCHUE IEPHOIUYECKOrO 3aKOHA U
NEPUOANYECKOM CUCTEMbI XMMUYECKUX JIEMEHTOB ISl pa3BUTUS HAyKU U nIpakTuku . J[. 1.
MeHnieneeB — y4€HBIN U TPaKJaHKH .

DNeKTPOOTPULIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. XUMUYE- CKasl CBA3b (MOHHAs,
KOBJICHTHAsI IIOJISIPHAs U KOBAJIEHTHAs HeTo- JisipHast). CTeneHb OKUCIIEHHUS.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakLUU. [Iponecchl OKUCIEHNS U BOCCTAHOBIICHUSL.
Oxucnurenn 1 BOCCTAaHOBUTEIIH.

XUMHUYECKUH FKCTIEPUMEHT: U3ydeHHEe 00pa3LloB BELECTB METall- JIOB U HEMETAJUIOB,;
B3aUMO/JICHCTBUE THIPOKCHIA IUHKA C pACTBOPAMU KHUCJIOT U II€JI0UEH; IPOBEICHUE
OIIBITOB, WITFOCTPUPYIOIUXIIPUMEPB! OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI
(ropeHue, peaku pa3IoKEHUs, COEIUHEHNUS).

Me:xnpeameTHbie CBS3H

Peanmzanust MexXnpeIMETHBIX CBSI3eH NMpH M3YyYCHHH XUMHHB 8 Kllacce
OCYIIECTBIISICTCS Yepe3 UCTIOB30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U
HOHSATHH, SBJISFONINXCS CUCTEMHBIMH ISl OTACNBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO
UK.

OO01ye ecTecTBEHHO-HAYYHBIC MOHATHS: HAYIHBIN (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, AaHAITU3,
CUHTE3, Ki1accu(UKAIMS, IEPHOIUIHOCTD, HAOIIOICHHE, SKCIICPUMEHT, MOICIUPOBAHNE,
HU3MEpEHUE, MOJICIb, SIBIICHHUE.

dwusuka: MaTepusi, aTOM, JJICKTPOH, IIPOTOH, HEUTPOH, HOH, U30TOII, PATHOAKTHBHOCTD,
MOJICKYITa, JJICKTPUICCKUH 3apsiji, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHHE
BEIICCTBA, ra3, (U3NYECKUE BETMUNHBI, €IHHUIBI K3MEPEHHUS, KOCMOC, TIAHETHI, 3BE3/IBI,
Connne.

buosnorus: horocunTe3, apIxanue, ounochepa.

['eorpadus: atmoctepa, ruapocdepa, MUHEpAIBI, TOPHBIE TOPO/IBI, OJIE3HBIE UCKOTIAEMBIE,
TOTUTUBO, BOJHBIE PECYPCHI .

9 KJIACC

BemecTBo M XuMHYeCcKas peakuus

[Teprnoanyeckuit 3axoH. Ilepruoandeckas cucrema xumudeckuxdiaemenTos 1. 1.
MenneneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTHUB U3MEHEHUH CBOMCTB XMMHUUYECKUX
3JIEMEHTOB NIEPBBIX TPEX NMEPUOAOB, KaJIUs, KAJIBLIHA U UX COEIMHEHUI B COOTBETCTBUH C
II0JIO>KEHUEM DJIEMEHTOB B IEPHOIUUECKOM CUCTEME U CTPOEHHEM HX aTOMOB.CTpoeHue
BEILIECTBA: BUJIbl XUMUYECKOM CBA3U. THUIBI KPUCTAJUIMUECKUX PEIIETOK, 3aBUCHMOCTb CBOMCTB
BEILECTBA OT TUIA KPUCTAUIMYECKON PEIETKU U BUJA XMMUUECKOM CBA3U.

Knaccudukanus 1 HoOMeHKIIaTypa HEOpraHMYECKUX BEUIECTB (MEKIyHapoHas |
TpUBHANbHAsA). XHMMHYECKHE CBOWCTBA BEIIECTB, OTHOCALIMXCS K Pa3IMUHBIM KJlaccam
HEOpPraHMYECKUX COEJUHEHUH, TeHeTUYeCKast CBSI3b HEOPIraHNUECKUX BEIIECTB.

Knaccuduxaryst XuMHUYECKUX peakIUii 10 pa3IMYHbIM MPU3HAKaM (II0 YHCITy U COCTaBY
YUYaCTBYIOIIUX B PEAKIMU BEIIECTB, 110 TETIIOBOMY 3(PPEKTY, 0 U3MEHEHHIO CTeNeHel
OKHCJIEHUS XMMHUYECKHX 3JIEMEHTOB, TI0 00paTUMOCTH, 110 YYaCTHIO KaTalu3aTropa). JK30- U
SHJOTEPMHUUECKHE PEAKLIUH, TEPMOXUMHUYECKUE YPAaBHEHHS.

[Tonatne o ckopoctn xumudeckod peakuuu. [loHsTne 00 00paTUMBIX M HEOOpPATUMBIX
XUMHYECKUX peakuusx. [IoHATHEe 0 TOMOT€HHBIX U IFeTepOreHHbIX peakuusix. [lonamue o
xumuueckom pasnogecuu. Daxmopwui, eaUAOWUE HA CKOPOCMb XUMUUECKOU
Peaxkyuu u NOA0ACEHUE XUMULECKO20 PASHOBECUS.

MexaHn3M OKHCIUTENbHO-BOCCTAHOBUTEIbHBIX peaklUi (3JIEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHON PEAKIUN).

Teopus 31€KTPOIUTHUECKOM AUCCOLMALIUK. DIEKTPOIUTHI U HEAIEKTPOIUTHI. KaTHoHBI,



aHUOHBI. MeXaHU3M JMCCOLMALUY BEIIECTB C PAa3IMUYHBIMU BHJAMU XUMHUUECKOM CBSI3H.
Crenenp auccormanuy. CUIbHBIE U C1a0bIe SIEKTPOIHUTHL.

Peakinu nonHoro ooOMeHa. Y cioBus MpOTEKaHUS peaKiuii HOHHOTO 0OMeHa, OJTHBIE U
COKpalllEHHbIE MOHHBIC YpaBHEHU peakiuil. CBONCTBA KMCIOT, OCHOBAHUH U COJIEN B CBETE
HpeICTaBICHUNO00 ANEKTPOIUTHUECKO ucconualuu. KauecTBeHHbIE peakiiy Ha HOHBI .
Ilousamue o cudponuse conet .

XUMUYECKUH IKCIEPUMEHT: O3HAKOMJIEHUE C MOAENSIMU KPUCTAITMYECKUX PELIETOK
HEOPTraHMYECKUX BEUIECTB — METAJJIOB HHEMETAIIOB (Tpadura 1 anmasa), CI0KHBIX
BELIECTB (XJIOpUa HATPHs); UCCIIE0BaHUE 3aBUCUMOCTH CKOPOCTU XMMHUUECKOM peakiuy ot
BO3JCHUCTBHUS Pa3INYHbIX (PAaKTOPOB; UCCIIEA0BAHIE HIEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB,
npolecca JUCCOIUAIMU KUCIIOT, HIeI04el U coJiel (BO3MOKHO HCIIONIb30BaHKE
BUJIEOMATEPHAJIOB); IPO-BEACHUE ONBITOB, MJUTFOCTPUPYIOIIMX TPU3HAKU IPOTEKAHUS
peaxiuii HFOHHOTO 0OMeHa (0Opa3oBaHUE OCAIKa, BBICICHUE T'a3a,00pa30BaHIe BObI);
OIBITOB, WJUTFOCTPUPYIOLIUX IPUMEPBI OKUCIIU- TEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUM
(ropenue, peakluy pas3nokeHHs, COSAMHEHNs); paclo3HaBaHHE HEOPTAHUYECKHUX BEILECTB C
MOMOIIbIO0 KAYECTBEHHBIX PEaKIMii Ha MOHBI;, PEIICHUE YKCIIEPUMEHTABHBIX 3a/1a4 .

HemeTanbl 1 MX cOeIMHEHHSA

OOmas xapakreprcTHKa ranoreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEPHbIE CTENIEHH
okucieHus. CTpoeHue U pu3nyecKkue CBOMCTBA MPOCTBIX BEIECTB — IaJOTEHOB.
XuUMHueCcKre CBOMCTBA Ha MPUMeEpE XJIopa (B3aUMOJIEHCTBUE C METaJUIaMU, HEMETaJlIaMH,
menoyamu). Xnoposojaopos. ConsHas KHCIOTa, XUMUYECKUE CBOMCTBA, OJIyYeHHE,
npuMeHeHue. JlelicTBUE XJIopa v XJIOPOBOJOPOIa HA OPraHM3M 4YesioBeKa. Baxueiimue
XJIOpUZBl ¥ UX HAXOXKICHUEB IIPUPOJIE .

OO6mias xapakTepuctuka 31eMeHToB VIA-rpymnmsl. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHHUS.

Crpoenue 1 pu3nueckue CBOUCTBA MPOCTHIX BELIECTB — KHCIOPOJIa U CEpbl.
AunoTporHbie MOAUBHUKAIIMY KUCIOPO/ia U Cepbl. XUMHUUECKUE CBOUCTBA cepbl. CepoBOIOPO/I,
CTpOeHHE, PU3NUECKUE U XUMUUECKUe CBOMCTBA. OKCHIIBI Cephl KaK MPeACTaBUTEIN
KUCJIOTHBIX OKCcHJI0B. CepHas KucoTa, pU3nueckue 1 XMMUYECKUe CBOMcTBa (001I1e Kak
MPEJCTaBUTEIIS KIacca KUCIIOT U criennpuyeckie). XUMUUECKUE PEaKIUu, JIeKallue B
OCHOBE MPOMBIIIJICHHOTO CII0c00a momyueHus cepHoit kucioThl. [Ipumenenue. Comu cepHOi
KUCIIOTbI, KAUECTBEHHAsI peakiys Ha cyib(ar-noH. Haxoxaenueceps! 1 €€ coeTMHEHUH B
npupoze . XMMUUECKOe 3arps3HEHNE OKPY KO Cpeibl COSMHEHUSIMU CepPbl (KUCIOTHBIE
JI0X/1, 3arpsI3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEA0TBPALLICHHS .

OO6m1as XxapakTepucTuka 31eMeHToB VA-rpynnsl. OCOOEHHOCTHCTPOCHUS AaTOMOB,
XapaKTEepPHbIE CTENIEHN OKHUCIICHHUS.

A30T, pacipocTpaHeHue B Ipupoe, Gpu3ndeckue u XuMUIeckue cBoiicTBa. Kpyroopor
a3oTa B pHUpoje . AMMHAK, ero pu3NYecKHen XUMUYECKHe CBOMCTBA, MOMyYeHHE U
npuMeHenue. Conu aMMOHHS, UX (pU3NYECKHE U XUMUYECKUE CBOIMCTBA, TPUMEHEHHE.
KauecTBeHnHas peakiys Ha MFOHbl aMMOHHS. A30THas KUCJIOTa, €€ moiayueHue, Gu3ndeckue u
XUMHYECKHUE CBOMCTBA (001IMe KaK Mpe/ICTaBUTENS Kilacca KUCIIOT U crieluduuecKue.
Hcnonb3oBanue HUTPATOB U COJIEH aMMOHHUS B KaUueCTBE MUHEPAIbHBIX Y100pEHHH.
XHUMHYECKOE 3arpsI3HEHUE OKPY’KAIOIIEH CPEbl COEINHEHUSAMH a30Ta (KUCIOTHBIE JOXKIM,
3arpsi3HEHUE BO3/1yXa, IOYBBI U BOJOEMOB).

®ocdop, amutorponHsie Moaudukanun pocdopa, hundecKkre 1 XMMHYECKHE CBONCTBA.
Oxkcup docdopa(V) u pocdopHas kucnota, Gusndeckre 1 XUMHYECKHE CBOMCTBA, MOTyYEeHHE.
Hcnonb3oBanue GpochaToB B KaueCTBE MUHEPATIbHBIX YA00PEHUH.

OOmas xapakreprcTka 37eMeHToB [V A-rpynmel. OcOOeHHOCTH CTPOSHUS aTOMOB,
XapaKTEPHBIE CTENIEHN OKHUCIICHHUS .

Vriepos, alnoTponHeie MOAU(PUKAIINY, PACTIPOCTPAHEHHE B IPUPOE, (DU3UUECKUE U



XUMHUYECKHe cBoMcTBa. AncopOrms. KpyroBopot yriepona B npupoae. OKcuabl yriaeposaa, ux
du3nvecKre 1 XUMUYIECKUE CBOICTBA, ICWCTBUE HA )KUBBIE OPTraHU3MBI, TIOJTYyYCHHUE U
NpUMEHEHHe. DKOIOorHYecKue mpooiieMbl, CBA3aHHbIe ¢ okcuoM yrinepona(IV); runoresa
r7100aIbHOTO MOTEIUICHUS KIIMMaTa; MapHUKOBBIA 3()PeKT. YTombHas KUCIOTa U €€ CONH, UX
bu3nveckre 1 XMMHYECKUE CBOMCTBA, ONyYeHUe U puMeHeHue. KauecTBeHHas peakius Ha
kapOoHaT-noHbI. Vcronp30Banue kKapOOHATOB B OBITY, MEIUIIUHE, POMBIIIIEHHOCTH 1
CEJIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BEUIECTBaX KaKO COSAUMHEHMSIX Yriepoaa
(MetaH, 3TaH, STUJIEH, allETUIICH, ATAHOJ, IVIMIEPHH, YKCYyCHas KucioTa). Mx cocmas u
xumuveckoe cmpoerue. IloHsaTre o OMOJIOTMYECKN Ba)KHBIX BEIIECTBAX: XKHUpaxX, OenKax,
yriieBogax — W HUX PpOJIM B KU3HM 4eloBeka. MamepuanvHoe eOuHCmM8o
Op2aHUYEeCKUX U HEOP2AHUYECKUX COeOUHEeHUU.

Kpemuuii, ero Qusnueckue ¥ XUMHUYECKHE CBOIICTBA, MOJyYeHUE M MPHUMEHEHHE.
Coemunennss kpemHus B mnpupojge. OOmme mnpecraBieHus o0 okcupe kpemuusa(IV) u
KpeMHUEBOH kucnore. CUIMKAThl, MX MCIOJIb30BaHHE B OBITY, MEAUIMHE, TPOMBIIIIEHHOCTH.
Baoicnetivuue cmpoumenvhble mamepuanvl. Kepamuxka, CMeKIo, yemeHnm, OemoH,
orcenezobemon. Ilpobnemvl  bezonacrHozo UCNONIL306AHUA  CIMPOUMETIbHBIX
Mamepuaios 8 NO8CEOHEB8HOU IHCUZHUL.

XUMHUYECKUHN HKCIIEPUMEHT: U3ydyeHrne 00pa3IioB HEOPraHMYECKHUX BEUIECTB, CBOMCTB
COJISTHOM KUCIIOTBI; TPOBEACHHE KaueCTBEHHBIX PEaKIMil Ha XJIOPHI-UOHBI 1 HAOII0CHIE
MIPU3HAKOB UX IIPOTEKAHMSI; OTBITHI, OTpasKarolre GU3NIECKIe U XUMUYECKUE CBOICTBA
raJIoOreHOB M UX COCTUHEHUH (BO3MOXHO MCIOJIb30BaHUEBUICOMATEPHATIOB); O3HAKOMIICHUE
¢ o0Opa3amMu XJI0puI0B (TaIOTeHHUIOB); 0O3HAKOMIICHHE ¢ 00pa3liaMy Cephl U €€ COCANHCHUSIMU
(BO3- MOKHO HCITOJIb30BAaHUE BUJICOMATEPUAIIOB); HAOIIOACHUE MTpoliecca 00yTIMBaHus caxapa
MOJT IEUCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOThI; U3YYEHUE XUMUYECKUX CBOMCTB
pa30aBIeHHON CEpHOM KUCIIOTHI, MPOBEIEHNE KaUeCTBEHHOM peakIuu Ha Cynb(aT-uoH U
HaOIto/IeHNe MPU3HaKa e€ MPOTEKaHUsI; O3HAKOMIIEHUE ¢ PU3NIECKUMH CBOMCTBAMH a30Ta,
bocdopa u ux coenuHeHUH (BO3MOKHOHCIIONB30BaHIE BHIEOMATEPHUAIIOB), 00pa3IiaMu
a30THBIX U (pocopHBIX y10OpeHuit; MoTydeHe, COOMpaHue, paclio3HaBaHUE U U3YUCHHE
CBOMCTB aMMHaKa; MPOBEICHUE KAYECTBEHHBIX PEaKInii Ha HOHAMMOHHUS U (ocdaT-uoH U
M3y4YeHUE MPU3HAKOB UX MPOTEKAHU,B3aUMOICCTBIE KOHLIEHTPUPOBAHHOM a30THOM
KHUCTIOTHI C MEIbIO(BO3MOKHO HCTIOIB30BAaHKE BUACOMATEPUAIIOB); U3yUEHUE MOJIENEH
KPUCTAINTMYECKHX PEIETOK anmasa, rpaduTta, Gynnepena; 03HaKOMIIEHHE C TPOLIECCOM
a7IcOpOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM MPOTHBOTA3A;
HoJy4yeHue, coOupaHue, pacro3HaBaHue U U3yYEeHUE CBOMCTB YIJIEKUCIIOTO Ta3a; MPpOBEIECHNE
KaueCTBEHHBIX PEaKIUi Ha KapOOHAT- U CUITUKAT-UOHBIN U3yYeHUE MPU3HAKOB MX
MPOTEKAHNU; 03HAKOMJIEHUE C TPOAYKIUEN CHIIMKATHON MPOMBIILIEHHOCTH; pELIEHUE
SKCIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «BaxkHel e HeMeTaJlJIbl U UX COSTMHEHUSI.

MeTaibl 1 UX COeTHHEHHS

OO11ast XapakTepUCTHKA XUMHUECKUX AJIEMEHTOB — METAJIIOB HA OCHOBAHUU UX
II0JIO’KEHHUS B IEPUOANYECKOHN cucTeEME XUMHUUECKHX 1eMeHToB J[. 1. Menneneesa u
cTpoeHust aToMoB. CTpoeHneMeTauI0B. MeTanueckas CBsA3b U METAJUITMYECKAs
KPUCTAJIJINYECKAs PeHIETKA. DIEKTPOXUMUUECKUN P/l HAPSHKEHUH MeTasioB. PU3NYecKue 1
XUMHYECKUe cBoiicTBa MeTaiuioB. OOmrue crnocoObl nomydeHus Meramios. [lonsatue o
KOPPO3UH METAJIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT KOppo3uu. CIiiaBsl (CTajb, YyTYH,
JIOpAIOMUHUI, OPOH32) U X MPHUMEHEHUE B OBITY M HPOMBILIIIIEHHOCTH.

[Ileno4ynble METAILIBI: TOJI0KEHUE B IEPUOJUYECKOM CUCTEME XUMHUYECKUX 21€EMEHTOB /1.
WM. MenneneeBa; cTpoeHHE UX aTOMOB; HaX0X/JIEHHUE B Ipupoje. Pusnueckue 1 XMMUYECKHE
cBoifcTBa (Ha mpuMmepe HaTpus U Kanus). OKCUAbI U THIPOKCHU]IBI HATPHS U KaJIUs.
[IpuMeHeHre MET0YHBIX METAIIOB U MX COSAMHEHUIA.



[IlenoyHO3eMENBHBIE METAIUIBI MATHUNA U KAJIBLIHI: ITOJ0KEHUE BIEPUOIUIECKON CUCTEME
XUMHAYECKUX 351eMeHTOB [[. M. MeHeneeBa; CTpOEHUE UX aTOMOB; HaX0KJECHUE B IPUPOJIE.
DOU3NYECKUE U XUMUYSCKIE CBOMCTBA MarHus 1 Kalblua. BaxkHelIie coeAMHEHUS KaIbIIus
(oxcu, TUIPOKCHI, coiH). JKECTKOCTD BOJBI M CLIOCOOBI €€ YCTpaHEHUS.

AJTIOMMHMI: TIOJIOKEHHE B IEPUOANYECKON CUCTEME XUMUUECKUX ieMeHToB 1. 1.
MeHneneeBa; CTpOCHHE aTOMA; HAXOXKACHUE BIpupoe. PU3NUECKUE U XUMUUYECKUE CBOMCTBA
aOMUHAS. AM(OTEpHBIE CBOICTBA OKCH/IA U THPOKCHU/IA ATFOMUHHS.

Keneso: nonoxeHue B NEPUOJUUECKOM cucTeMe XuMuieckux 3nementoB /1. . Menneneesa;
CTPOEHHUE aTOMa; HAX0XkIeHHUE B Ipupoae. PU3NuecKue U XMMUYECKHUE CBOMCTBRA JkKelle3a.
Oxcuppl, ruapokcuabiu conn xxenesa(ll) u xxeneza(Ill), ux coctas, CBOMCTBA M MOTyYEHUE.

XUMHYECKUIN 3KCIIEPUMEHT: 03HAKOMJICHHE C 00pa3iiaMi METAJIOB U CIIIABOB, UX
(bU3MUECKMMHU CBOMCTBAMH; U3yUCHHE PE3YIbTATOB KOPPO3HH METAIIIOB (BO3MOYXKHO
UCTIOJIb30BAHUE BUICOMATEPUAIIOB), 0COOEHHOCTEH B3aMMOICHCTBHSI OKCH/Ia KAJIBIIHS U
HaTPUSC BOAOH (BO3MOYKHO MCIIOJIb30BAaHUE BUICOMATEPHUAIIOB); UCCIICI0BAHUE CBOWCTB
KECTKOU BOJIBI; TIPOIIECCa TOPEHUS JKelie3a B KHCIIO- pojie (BO3MOXKHO MCIOIB30BaHUE
BHJIEOMATEPHAIIOB); IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIU Ha MOHBI (MarHusi,
KaJbLus, alfOMUHUS, TUHKA, sxene3a(ll) u xeneza(1ll), menu(1l)); nabnronenue u
ONHMCaHKE MPOIIECCOB OKpAlIMBaHUs NIAMEHU MOHAMM Ha-TPUSl, KU U KaJlbIUs
(BO3MOXHO MCTIOJIb30BAaHUE BHJICOMATEPHAIIOB); HCCIIECAOBaHNE aM()OTEPHBIX CBOMCTB
THJIPOKCUIA ATFOMUHUS U TUAPOKCHIA IIMHKA; PEICHUE SKCIIEPUMEHTATIBHBIX 33/1a4 10 TEME
«Baxuelnine MeTaiuIbl M UX COSTUHEHUIY .

XuMus U OKpYKaIas cpea

Hosble marepuansl 1 TexHONOTHU. BemecTBa 1 MaTepualibl B MOBCETHEBHOM KU3HU
YesoBeKa. XUMHUs U 3I0pOBbe. be30macHoe nCnoab30BaHKUE BEIIECTB M XUMUYECKUX PEAKLIUN B
ObiTy. [lepBast M0- MOIIIb IPH XUMHIECKUX 03KOTAaX U OTpaBiIeHUIX. OCHOBBI 3KOJIOTH- YECKOU
rPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHHUE OKpY Katolencpe s (peenbHas JomycTumas
koHneHTpanus Bemects — [1JIK). Ponbs XxuMuu B perieHuu 3K0JI0THYECKUX MpoodIem.

[TpupoHbIE ICTOYHHUKH YTIIEBOAOPOIOB (YTOJIb, IPUPOIHBIN Ta3,He(Th), TPOIYKTHI UX
nepepadboTKU, UX POJIb B OBITY U IPOMBILIUIEHHOCTH .

XUMUYECKUH IKCIEPUMEHT: U3yueHHe 00pa3I[0B MaTepHalIOB (CTEKIIO, CTIIaBbI
METAJJIOB, TOJMMEPHBIE MaTePHAIIbI).

MexknpeaMeTHble CBA3H

Peanuzanus MexnpeaMeTHBIX CBsA3ed MpU M3y4eHUU XUMHUH BY Kilacce
OCYILECTBIISIETCS Yepe3 UCII0Ib30BaHUE KaK OOIINX €CTECTBEHHO-HAYUHbIX MOHATHH, TaK 1
HOHATHH, ABISAIOMIUXCS CUCTEMHBIMU JUISL OTAGNBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OOmume ecTecTBEHHO-HAYUHbIE MOHATHS: HAyYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOpus,
aHaJM3, CUHTE3, KIacCU(PUKAINA, TEPUOAUIHOCTb, HAOIIO/IEHHE, SKCIIEPUMEHT,
MO/JICIMPOBAaHUE, U3MEPEHHE,MO/IeNb, SIBJICHNE, TTAPHUKOBBIN 3P(EKT, TEXHOIOTHS,
Mmarepuanbl. GU3MKa: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOTI,
PaZMOaKTUBHOCTD, MOJIEKYJA, dJIEKTPHYCCKHN 3apsi, MPOBOJHUKH, MONYMPOBOIHUKH,
JUBJIEKTPUKU, (POTONIEMEHT, UHAUKATOP,BEIIECTBO, TeN0, 00bEM, arperaTHOE COCTOSTHUE
BEIIIECTBA, Ia3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUTMYECKas PEIIETKA, CIJIaBbl, (PU3MYECKHE
BEJIMYMHBI, SIUHUIBI U3MEPEHHs, KOCMUYECKOE TPOCTPAHCTBO, IUIAHEThI, 3BE3/b1, CoHIIE.

buonorus: porocunres, qpixanue, 6nochepa, sKocucTeMa, MUHEPATIbHBIE YA00pEHNUS,
MHUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEITHbHBIE BEIIECTBA .

[eorpadust: atmocdepa, ruapochepa, MUHEpaITbl, TOPHBIE TOPO/IBI, OJE3HBIE HCKOTIAEMBbIE,
TOTITMBO, BOJHBIE PECYPCHI.



KanenaapHo-remaTuyeckoe nJiaHupoBaHue Mo XumMuu 8 Kiiace
2 yaca, 68 yacos

Ne Paspnen. Tema ypoka Koua-Bo | [dara Hcnonvzoeanue
4acoB | Mpose 0bopyoosanusn
AeHus «Touka pocma
Tema 1. Xwumuma —  BakHasi 00JacTh
€CTeCTBO3HAHUSL W NPAKTHYECKO# JdeATeJbHOCTH
yejoBeka (5 v)

1 [Ipenmer xumun Posb XuMuM B AKU3HHU Y€IOBEKA. XUMUS B 1
cucTeMe HayK. MeTo bl IO3HAHUSI B XUMUH.

2 3HaKOMCTBO C IIpaBMJIaMU_0€30NIaCHOCTUH IPUEMAMH 11 Ludposast
paboThl B Xumuieckoi nabopatopu. [Ipaktiuueckas padora: naBoparopus

No 1. ITpaBuna pabotsl B 1abopaTopuu UIPUEMBI OOpaIIeHHUS C RELEON
1abopaTOpHBIM 000PYIOBAHHEM .
Hudposoii naTank
TEMIIepaTypbl
CrnuproBka Caeua.
3 | Tena u BemecTBa 1
4 | ®usnyeckue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE 1
BEIIECCTB .

5 Yuctsie BemecTBa v cMech. CriocoObl paszieneHns cMecen. 1 [udpoas
IIpakTuyeckas padoraNe 2. Paznenenue cmeceit (Ha nabopaTopus
MPUMEPEOYHCTKH TIOBAPEHHOI COITH) RELEON
Tema 2. BemecTBa
U XUMHUYECKHe peakuuu

(15u)+1 u

6 | ATOMBI 1 MOJNEKYTTbl. XMMUYECKHE JIEMEHTHI 1

7 | 3HaKku (CMMBOJIbI) XUMUYECKHX 3JIEMEHTOB 1

8 [IpocThie U CIOXKHBIC BEIIECTBA. ATOMHO-MOJICKYJIIPHOE 1

yUYEHHUE.
9 | Xumuueckas ¢popmyna. BaJeHTHOCTh aTOMOB XUMHUYECKHX 1

3JICMCHTOB




10- | 3akoH MOCTOSHCTBA cocTaBa BemiecTB. OTHOCUTEIbHAS 2
11 | aromuas macca. OTHOCUTEIBHAS MOJICKYJIIPHAs Macca .
12 | MaccoBas 1051 XUMHYECKOr0 DJIEMEHTA B COEIMHEHUH 1
13 | dusnyeckue U XUMHIECKHE SBJICHHUS 1
14 | Xumudeckas peakuus. [[puznaku 1
Y YCIIOBUSI POTEKAHUS] XUMUYIECKUX PEaKIni
15 | Xumunueckue ypaBHEHUs 1
16 | Twumel XUMIYECKUX peakiuid. Peakims coequueHns 1
17 | Peakuus pa3inoxeHus 1
18 | Peakuus 3amelneHus 1
19 | Peaknus oOMeHa 1
20 3a1_§0H COXPaHEHHS MacChl BEICCTB. M. B. JJomoHOCOB — 1 BECHI
yUYEHBIN- YHITUKIIOTIE/IHCT. TEeXHOXHMMHUECKHE
WJTH 3JICKTPOHHBIC;
CBeua; Koj0a
mIockooHHas 250
MJI; JIOJKKA T
COKUTaHUS
BEILICCTB
21 | KontpospHas pabora Ne | 1
Tema 3. Bozayx. Kucsiopoa.
Oxcuabl
(59)
22 | Bo3myx — cmech razoB. CoctaB Bo3ayxa Kucnopox — 1
3JIEMEHT ¥ IIPOCTOE BemecTBO. O30H — auIOTPOITHAS
MOAM(UKAIHS KHCIOpOa
23 | Haxoxnenue kucnopoaaB npupoje, Gusudeckue u 1
XHMHYECKHE CBOMCTBA (PEaKIMU OKHCIICHHS, TOPEHHE.
[Tonsarue 06 okcumax
24 | CriocoObl momy4eHus: KUCI0poa B 1abopaTopuu U 1

TPOMBITIUIEHHOCTH. [IprMeHeHne Kucmoposa.
[pakTdeckas pabota
Ne 3. Tlonyuenne u coOupanue KUCIOpo/a, U3yUYeHHE ero




CBOICTB.

25 | TemnoBoi 3¢pexT XuMIIECKOi peakiuu, MOHATHE O 1
TEPMOXUMUYECKOM YPAaBHEHUH, IK30- U IHIOTEPMUUECKUX
peaKIusIx

26 | TorumBo (yroib U MeTaH). 3arpsi3HEHUEBO3/1yXa, CIIOCOObI 1
ero Npe0TBPAIleHN. Y CUIICHHE TapHUKOBOTO 3 deKTa,
paspyuieHre 030HOBOT'O CIIOS .

Tema 4. Bogopoa. CocraB kuciaot u coJeii (5 9)

27 | Bomopoa — 37€MEHT U MPOCTOE BEIIECTBO 1

28 | Haxoxnenue B mpupojie, pu3nuecKue 1 XAMUUECKUE 1
CBOMCTBa (Ha MpUMepe B3aUMOJCHCTBHS C HEMeTaJlIa-MH U
OKCHJIAMH METAJIIOB

29 | TIpumenenue, criocoGbI IOMYHEH s BOAOPOJA. 1
[MpakTraeckas padora Ne 4. [TonydeHne u coOupanue
BOJIOPO/1a, U3yYEHHE ero CBOWCTB

30- | CocraB KUCIIOT U coJei 2

31
Tema S. Kosim4ecTBeHHbIC OTHOIICHUSI B XMMHHU
(44)

32 | Kommuectso BemectBa. Mons. MossipHast macca 1

33 | 3axon Aorajpo. MossipHbIil 00bEM ra3oB . 1

34- | Pacu€rsl M0 XUMUYECKUM YPABHEHHSM. 2

35
Tema 6. Bona. PacrBopsl. [TonsiTue 06 ocHoBanusix (5
4)

36 | dusnueckue cBOICTBA BOJBI. AHAIN3 H CHHTE3 — 1

METO/Ibl H3YYECHHSI COCTaBa BOJIBI.

37 | XuMHuyecKkre CBOMCTBA BOABI (PEaKIUK C METaIaMH, 1
OKCHJIaMHMETAJIIIOB M HEMETAJIOB

38 | CoctaB ocHoBanuii. [ToHsTHE 00 MHAMKATOPAX 1 [Tudposas




nabopaTopus
RELEON
Hudposoii pH. mraTus
C 3WKUMOM; TISITh
XUMHUYECKHX CTAKAaHOB
(25 mun); mpomMBbIBaIKa

39 | Boxa kax pactBoputens. PacTBOpbL PacTBOPHMOCTE BELICCTB B npubop A
BoJe. [ IpakTuueckast padora: OLLITOE  C
Ne 5. IlpuroroBnenue pacTBOPOB ¢ OIPEAEIEHHON MaCCOBOM
J0JIel pacTBOPEHHOTO BEIECTBA. DJICKTpHACCiM
TOKOM,;
MCTOYHHK
MOCTOSTHHOT'O TOKa:
npoOUpKU — 2 IIT.
IPOHYMEPOBAHHBIE;
JTy9UHKa,
CIHMPTOBKA,
MpoOKH — 2 T,
UHLET
40 | Pomb pacTBOpOB B MPHPOJIE U B XKU3HH desnoBeka. Kpyrosopor
BO/IbI B ITpUpO/JIE. 3arpsi3HEHHE TPUPOIHBIX BoJ. OxpaHa u
OYHCTKA MPUPOJIHBIX BO/I.
Tema 7. OcHOBHBIE KJIacChl HEOPTraHHUYECKUX
coeTMHEeHH
(119)+ 14
41 | Knaccuurarys HeOpraHHIECKHX COEIHHCHHIA.
42- | Okcunpl: cocTaB, Kinaccudukaiys (0OCHOBHBIC, KUCIOTHBIE,
43 | amboTepHbIe,HECOIC00pa3yIoIINe), HOMEHKIATypa

(MexyHapOJHAs ¥ TPUBHAJIbHASA).
[TonmyueHne u XMMUYECKHE CBOMCTBA KHCIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHJIOB.




44- | OcHOBaHUS: COCTAB, KJIaCCU(UKAIHS, HOMEHKIIATypa [udposas
45 | (MexxayHapOaHAs M TPUBUANbHAS), (GU3UUECKUE U nabopaTopus
XUMUYECKHE CBOMCTBA, CIIOCOOBI TOMYUEHHUS RELEON
Hudposoii pH. mraTus
C 3WKUMOM; TISITh
XUMHYECKHUX CTaKaHOB
(25 mn1); npombIBaJIKa
46- | Kucnotsl: coctas, Kiaccuukanus, HOMCHKIATypa,
47 | du3udeckue U XUMHYECKUE CBOMCTBA, CIOCOOBI TTOJTyYEHMUS.
Psin akTMBHOCTH MeETaLIOB
48- | Comnu (cpenHue): HOMEHKIIATypa, CIIOCOObI
49 | mony4eHus, B3aUMOAEHCTBUECOJICH ¢ MeTallJIaMH,
KHCJIOTaMH, IeT0YaMH U COISIMH
50 | 'eneTndeckas cBS3b MEXIY KJIaCCAMHUHEOPTaHUYECKHX
COEIMHEHNI
51 | IIpakTHaeckast padora: Iudposast
Ne 6. Pemienue skcriepuMeHTalIbHBIX33/1a4 110 TeMe naGopatopus
«OCHOBHBIE KJTACCHI HEOPTAHMYECKUX COSIMHEHHIN RELEON
Hudposoii pH. mrarus
C 3WKUMOM; TISITh
XUMHAYECKHX CTAKAaHOB
(25 mm); mpombIBaJIKa.
52 | KonTpoabpHas padorta Ne 2
Tema 8. Ilepuoguyeckuii 3aK0H ¥ MePUOTUYECKASI
cucremMa xumMuueckux djaemeHToB /I, . Menaeseena.
Ctpoenne aroma (7 u)
53 | IepBbie MOMBITKY KITACCU(PHUKAIINN XUMAYECKUX IEMEHTOB.
[MonsATHE O TpyIIIAX CXOAHBIX HIEMEHTOB (LIEJIOYHBIE U
IeJIOYHO3EMENTbHBIC METAJUIbI, TAJIOTEHBI, HHEPTHBIE Tas3bl) .
54 | DnemeHTHI, KOTOpbIE 00pa3yr0T aM(pOTEpPHbIE OKCHIBI U
THAPOKCH]TBI
95

[lepuonnyeckuii 3aKOH M MEPUOANYECKAsE CUCTEMA




xumuyeckux snementoB [l Y. Menneneesa. [leprompl,
TPYIIIBL, OATPYIIBI. DUIUUECKUI CMBICI TIOPSIKOBOTO
HOMEpa JJIEMEHTa, HOME- POB MEPHOIa M TPYTIIIHL.

56 | Crpoenue aromoB. CocTaB aTOMHBIX siziep. M30Tomb
57 | Dnekrponsl. CTpoeHHE IIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIx20 XUMUUECKUX 3JIEMEHTOB NEPUOINYECKON CUCTEMBI
J.1.Menneneesa
58 | XapakTepucTHKa XUMHUUYECKOTO HJIEMEHTA I10 €ro MOJ0KEHHIO
B nnepuoandeckoi cucreme /1.1 MenneneeBa
59 | 3HaueHHE NEepUOAUYECKOrO 3aKOHA
Y [EPUOANYECKONH CUCTEMBI XMMHUYECKHX JIEMEHTOB IS
pasBuTHs Hayku U npaktuku. 1. . MenneneeB — yuéHsii,
HEearor U rpaXK1aHuH.
Tema 9. Xumnueckasi CBA3b.
OKuCIANTEJbHO-BOCCTAHOBHUTE/IbHbIE PEaAKIMHU
(84)
60 | DIeKTPOOTPHUIIATEILHOCTh ATOMOB XUMHYECKHUX DJICMEHTOB
61 | MonHas Xxumu4deckas CBs3b [Tudposas
naboparopus
RELEON
Hudposoit gaTunx
TEMIIEPATYPHI
IJIATUHOBBIN; TaTYUK
TEMIIEPATYPHI
TEPMOITAPHBIN
62 | KoBasieHTHO-TIOMISIpHAs! CBSA3b [Tudposas
naboparopus
RELEON
Hudposoit gatuuk
TEMIIEPATYPHI

IIJIATUHOBBIN; TATUYNK
TEeMIIepaTyphl




TEPMOIIAPHBIN
63 | KoBasieHTHO- HENoJIApHAas CBSI3b 1
64- | CTenieHb OKUCTICHUS 2
65
66- | OxuciurenbHO-BOCCcTaHOBUTEIBbHBIC peakiu (OBP). 2
67 | Ilpoueccol okucneHussu BoccTaHoBIeHH. OKUCTUTENN U
BOCCTAHOBHTEJIH.
68 | KonrposbsHas pabora Ne 3 1
KanenpapHo-temaTndeckoe nJiaHHpPOBaHMe 110 XMMHHU 9 KJjacc
2 4yaca 68 yacos
Ne | Tema pasnena u ypoka Komu | lata | Hcnonv3oseanue
YEeCTB | [IPOBE | 000PyOo6anus
0 nenus | «Touka pocma
4acoB
IToBTOpEeHue M yriy0JjieHue 3HAHUHM OCHOBHBIX Pa3/iesioB
Kypca 8 kJiacca
(5u)+1u
1 [Tepuoanueckuii 3axoH. [lepuoanueckas cucreMa XUMUUECKUX 1
sneMenToB JI. 1. Menneneesa. CtpoeHue aToMoB
2 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB XUMHUUYECKUX JIEMEHTOB 1
HEPBBIX TPEX MEPHOA0B, KAJIUs, KAJIBIUA U UX COSJUHEHUH B
COOTBETCTBHUH C MOJI0KEHUEM HJIEMEHTOB B MIEPUOANIECKON CUCTEME
U CTPOSHUEM HX aTOMOB
3 Knaccuduxaiys 1 HOMEHKIIaTypa HEOPraHMYeCKUX BEIECTB 1
(MeXIyHApOHAS U TPUBUAIIbHAS)
4 XWMHYECKHE CBOMUCTBA BENIECTB, OTHOCSIIMXCS K Pa3INIHBIM 1
KJ1accaM HEOPraHWYeCKUXCOEIMHEHUH, UX TeHeTHYecKas CBS3b
HEOpraHUYECKUX BEIECTB
5 Ctpoenue BemiecTBa: BUIbI XUMUYECKOU CBSA3U. THIIBI 1 Hudporas

KPUCTAIJIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA Jaboparopus




KPUCTAJUINYECKOU PEIIETKH

RELEON

Hudposoii naTamk
TEMIIEpaTypbl
IUIATUHOBBIN
6 KontponbHas padoraNel
Tema 1. OcHOBHbIE 3aKOHOMEPHOCTH XMMHYECKUX
peakumi
(49)
7 Knaccudukamys XaMUUecKnuX peakiyii Mo pa3inaHbIM
IPU3HAKaM.
8 ITonsiTHE O CKOPOCTH XUMHUUYECKOH peakunu. [IoHATHE 0 TOMOT€HHBIX [Mudposas
U TETEPOrE€HHbIX PEAKIHSIX . nabopaTopus
RELEON
Hudposoii naTamk
TEMIIepaTypbl
IIJIATUHOBBIN
9 ITonsiTHe 0 XMMHUYECKOM paBHOBeCHU. DaKTOPBI, BIMSIONIME HA [Mudposas
CKOPOCTbXUMUYECKON PEAKIMU 1 MIOJIOKEHNE XUMUYECKOTO naboparopus
paBHOBECHS . RELEON
Hudposoit naTunk
TEMIIepaTypbl
IIJIATUHOBBIN
10 | MexaHu3M OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIINI
(27K TPOHHBIN OalaHC OKUCIUTETbHO-BOCCTAHOBUTEb- HOM
peaKIum).
Tema 2. DaekTpouTHYecKasi TUCCONUANNSA. XUMUYECKHE
peakuun B pacTBOpax
(8w
11- | Teopus MEKTPOTUTUIECKON AUCCOIMAITUH. DIEKTPOIUTHI U Hudporas
12 | neanextponutsl. KaTroHsl, aHMOHBI. MeXaHU3M AUCCOLM-AllUH nmaboparopus
BEIIECTB C Pa3IMYHBIMU BUIAMH XUMUYECKOU CBsI3HU. CTerneHb RELEON

Jucconuyanuu. CuibHBIE U c1a0bIe SJICKTPOJIUTHI

[udposoii gatuuk




AIIEKTPONPOBOHOCTH

13- | Peakuun monnoro oGMeHa, ycloBuUs UX npoTekaHus. loHHbie Ludposas
14 YPaBHEHHMSI PEAKIIUIL. naboparopus
RELEON
[udposoii gatunk
JIEKTPOIIPOBOJHOCTH
15- | Xumuueckre CBOMCTBA KHCIOT, OCHOBAHUM U COJICH B CBETE
16 | npencraBiaeHuit 00 3MEKTPOTUTHYECKOH AUCCOLMALINY
17 | IloHsATHE O TUAPOIN3E COJIEH.
18 | IIpaxkTuueckas padota Ne 1 Penienue skcriepMMeHTaJIbHBIX 3a/1a4 [Tudposas
10 TeMe nabopaTopus
RELEON
Hudposoii natumk
JIEKTPOIIPOBOJJHOCTH
Tema 3. O0mas XapaKTePUCTHKA XHMHYECKHUX 3JIEMEHTOB
VIIA-rpynnsl. I'anorensi (4 1)
19 | O6uras xapakTepucTrka ranoreHoB . OcOOEHHOCTH CTPOEHHS aTOMOB
ATUX 3JIEMEHTOB, XapaKTEPHbIE AJISl HUX CTEIICHNU OKUCIECHHS.
CrpoeHnue 1 pu3nyecKue cBOMCTBa MPOCTHIX BEIIECTB — IaJIOT€HOB
20 | Xumuueckue CBOWCTBA HA TPUMEpE XJI0pa (B3auMOICHCTBHE C
MeTajlaMi, HeMeTaJIaMH, Ienodamu). Xnoposojaopos. ConsHas
KUCJIOTA, XMMUYECKHE CBOWCTBA, MOJTyYeHUE, IPUMEHEHHE.
21 | ®usnonoruyeckoe AEHCTBUE XJI0pa U XJIOPOBOAOPO/IA HA OPraHU3M [Tudposas
yesoBeka. BaxkHelime XJI0pyuabl U UX HaX0XKAEHUE B IPUPOJIE . nabopaTopus
RELEON
22 IIpakTrueckas padora: [Mudposas
Ne 2. TTonydenue CONSTHON KUCIIOTHI, M3yYeHHE €€ CBOICTB naboparopus
RELEON
Tema 4. O0mas XapaKTepUCTHKA XUMHUYECKHUX dJIeMeH- TOB
VIA-rpynnsel. Cepa u eé coenuHenus (5 4)
23 | OOmas xapakreprcTuka eMeHToB VIA-rpymmsl. OcobeHHOCTH

CTPOCHHUA aTOMOB O3THX 3JIECMCHTOB, XapaKTCPHBIC JI1 HUX CTCIICHU




OKMCJICHHIA

24

Crpoenuen pu3nueckrue CBOWCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOJIa M CEPHI.

AnnoTponHsle MOAM(UKALIUK KUCIOPOJa U Cepbl. XUMUYECKHE
CBOMCTBA CEPBL.

CepoBonopon, cTpoenue, (pu3nueckue 1 XUMHYECKUE CBOMCTBA.
Oxcuibl cepbl Kak MPeACTABUTEIH KUCIOTHBIX OKCHJIOB

25

CepHnas kucnora, Guznueckue
U XMMHUYECKHE CBOUCTBA (00IIHEe KaK MPeCTaBUTENS Kilacca KHCIOT
U crienuduyueckue), mpuMeHeHNEe

Hudposas

naboparopust

RELEON
Hudposoii gaTank
AIIEKTPOIIPOBOJHOCTH

26

XUMHYECKHE p€aKnuuu, JCKaIueC B OCHOBC ITPOMBIIIJICHHOT'O
cn0c06an0nyquH;1 CCpHOfI kucnotel, Coan CepHOﬁ KUCJIOTHBI.

27

Haxoxnaenue cepbl 1 €€ COeJMHEHUN

B Npupoje. XUMHUYECKOe 3arpsA3HeHHe OKpY Karoleil cpeibl
COCIMHEHHSAMH Cepbl (KUCIOTHBIE IO, 3arpsA3HEHHEBO3IyXa U
BOJ0OEMOB), CIOCOOBI €r0 NPeJOTBPAILCHUS

Tema 5. O0miasi XapaKTepUCTUKA XUMHYECKHUX 3JIEMEHTOB
VA-rpynnbl. A30T, ocdop u ux coegurenus (7 4)

28

OOmast xapakTepucTHKa 37eMeHTOB VA-rpymnnbl. OcoOeHHOCTH
CTPOEHHUS AaTOMOB 3TUX HJIEMEHTOB, XapaKTEePHbIE IS HUX CTEHEHH
OKHUCJICHHUA

29

A30T, pacipocTpaHeHue B IPUpPoOE, (PU3HMIECKHE U XUMUYECKUE
cBorcTBa. KpyroBopot azora B npupoie

30

AMMHAK, €T0 (JU3UUYECKHME U XMMHUUYECKHUE CBOWCTBA, IMOJIYUCHUC U
IIPUMCHCHHC. OJIM aMMOHHSA, HX (I)PBH‘ICCKHC H XHUMHUYCCKHUC
CBOUCTBA, MPUMCHCHHUC.

[paxTuueckas padora Ne 3. [lonydyenne ammuaka, U3y4eHHEET0
CBOWCTB.

31

A30THas KUCO0Ta, e€ GU3NUecKue U XUMUIECKHe CBOMCTBA (00Imue
KaK TpeICTABUTEIIS KiTacca KUCIIOT U Crielu(UIecKue).
Hcnonbp3oBaHne HUTPATOB U COJIEM aMMOHHMS B KAUECTBE
MUHEPAJBHBIX y100peHHIA

[Mudposas
nabopaTopus

RELEON
udposoit naTunx




AIIEKTPONPOBOHOCTH

32 | Xummnueckoe 3arpsi3HeHUE OKpYyKarollel cpelibl COeAMHEHUSIMU
a30Ta (KUCIIOTHBIE JOK/IU, 3arpsI3HEHUE BO31YXa, IOUBBI U BOJOEMOB
33 | ®ochop, ammorponHbie Mogudukanurdochopa, Gu3nuecKre u
XMMHUYECKUE CBOWCTBA
34 | Okcun dochopa(V) u docdopHas kuciaoTa, GU3NUECKHE U
XUMHYECKUECBOMCTBA, nmonyueHue. Vcrnonb3oBanue hocdaros B
KauecTBE MUHEPANIbHBIX y100peHUil. 3arps3HEHUETTPUPOJHBIX
BOJJ0EMOB hochaTamu
Tema 6. O0Ias XapaKTEPUCTUKA XMMHYECKHX 3JIeMEHTOB
IVA-rpynnsl. Yriepoa v KpeMHHUN U X COeUHEHUSA
(8u)+ 1
35 Yraepog
36- | OKcuapl yriuepoaa, ux (U3H4ECKHe U XMMUYECKUE CBOUCTBA.
37
38 | YronbHas KUCIIOTa U €€ COJIM, UX (PU3NUECKHE U XUMHUYECKUE
CBOICTBA, MOJY4YE€HHE U NPUMEHEHHE.
39 | IlepBoHauanbHBIE TIOHATHS 00 OPTaHUYECKUX BEHIECTBAX KaK O
COEZIMHEHMAXYTIIEPO/ia: 0COOEHHOCTHU cocTaBa U cTpoeHus. [Tlonarue
0 OMOJIOTMYECKH BAKHBIX BEIIECTBAX: KUpaX, OeIKax,
40 | Kpemuuii, ero ¢usnueckue 1 XUMUUECKHE CBOICTBA, IOJIydeHHE U
HpUMEHEHHE.
41 | Ilpaktuueckas padbota Ne 4 IlonydyeHue yriaekucioro rasa. [Tudposas
KauecTtBenHas peakuus Ha KapOOHAT-HOH nabopaTopus
RELEON
Hudposoit gatuuk
IEKTPOIIPOBOIHOCTH
42 | Ilpaktuueckas padara Ne 5 PereHne sKcriepiMeHTATBHBIX 32149 [Mudposas
o reMe «Hemeranib». naboparopus
RELEON

Hudposoii gatuuk
AIIEKTPONIPOBOJTHOCTH




43 | KonTponpHas pabota 1
Tema 7. O01He cBOIiCTBAa METAJLJIOB
(44)
44 OOm1as XapaKTepUCTUKA XUMHUUECKUXIIEMEHTOB — METAJIOB Ha 1
OCHOBAHUHHX MOJIOKEHUS B IEPHOIMUECKON CHCTEME
xuMudeckux 3aeMeHToB /1 . M . MenyeneeBa u CTpoeHHs aTOMOB
45 | Ctpoenue MeTaIoB. MeTayuinveckas CBsA3b M METAJTMICCKas 1
KPUCTAJIJINYECKAs PeIlETKA. DNEKTPOXUMUUYECKUM P/l HAPSKEHUH
METAJLIOB
46 | ®usnyeckue U XUMHUYECKHE CBOMCTBA METAILJIOB . 1
47 | Obmue criocoObl moMydeHns: MeTaiuioB. [ToHsATHE 0 KOPPO3UH 1
METAJJIOB ¥ OCHOBHBIC CIIOCOOBI 3aITUThHI OT KOppo3uH. CIIIaBhI
(cTamnb, 9yTyH, AIOPATIOMUHUHN, OPOH32), UX TIPUMEHEHHE B OBITY U
MPOMBIIUICHHOCTH
Tema 8. BaskHelue MeTaLJILI 1 UX COCTHUHEHU S
(16 9)+2
48 | llenounsie MeTamnsl. [lonoxkeHne B IEpUOUYECKON CHCTEME 1
XUMHAYECKHUX 31eMeHToB [[. 1. MeHeneeBa, CTpo€HHMEaTOMOB.
Haxoxxaenue B mpupoe .
49- | du3nyeckue 1 XMMHUUYECKHE CBOICTBA (Ha MpUMepe HATpusl U Kanus | 2
50
51 OKcHJbl ¥ THIPOKCH/IBI HATPUS U KaJIHsl 1
52 [TpuMeHeHNE MENOYHBIX METAJUIOB M UX COEMHECHUM. 1
53 | llenoyHo3eMenbHbBIE METAIIBI MATHUM U KaJbIIUM, CTPOCHUE 1
aroMoB. [ToyoXeHue B IEPUOANICCKON CHCTEME XUMHUIECKUX
anementoB /. 1. Menneneena.
Haxoxnenue B npupoie
54- | ®du3nyecKkue U XUMUUECKHE CBOMCTBA KAJIBIUS U MarHUs 2
55
56 | Baxwueitmme coenHeHns Kanblys (OKCHI, THIPOKCHUJ, COIH). 1
57 | ectkocTb BoJBI M crioco0bI ee ycTpaHenus. [Ipakrtuueckas pabora | 1




No 6. )KécTkoCTh BOJIBI M METO/IBI €€YCTpaHEHHUS

58 | AJIOMUHUA.
59- | ®usnueckue NXUMUUECKUE CBOWCTBA. AM(OTEpHbIE CBOWCTBA
60 | okcuma M THAPOKCHIA
61 | XKeneso. [udposas
naboparopust
RELEON
Hudposoii naTamk
JIABJICHUS
62 | ®usnyeckue ¥ XUMHYECKHE CBOMCTBA jKeJe3a
63 | Oxcnzpr, rumpokenast i comn xeesa(ll)
u xene3a(lll) .
64 | IIpaktuueckas pabora Ne 7. Pemienue sKCriepuMEHTaIbHBIX 33724 110 [udposas
TeMe «MeTaibD . naGoparopust
RELEON
Hudposoit naTunk
JTABIICHUS
65 | KonTponbras pabora Ne3
Tema 9. BemmecTBa 1 MaTepuaJbl B (KU3HU YeJI0BeEKA
B9
66 HoBple MaTepuanbl U TeXHOJIOTHH. BeliecTBa u Matepuaibl B
MOBCETHEBHOMKHU3HH YEJIOBEKA. XUMHUSI U 3710POBBE.
be3onacHoe MCHob30BaHKE BEIIECTBA XUMHUECKUX PEAKITHIA B
OBITY.
67 [IprpoHBIE HCTOYHHUKH YTIIEBOAOPOIOB(YToJb, IPUPOTHBIH Ta3,
HE(Tb), MPOLYKTHI UX MEPepabOTKH, UX POIb
B OBITY M TIPOMBITIICHHOCTH
68 OCHOBBI 3KOJIOTHYECKON TPAMOTHOCTH. XHMHUUYECKOE 3aTrPsI3HEHUE

OKpY>Kato- el cpeapl (MpeiebHO TOMYCTUMAs KOHIIEHTPALHs
BenectB — [1J1K).
PoJib XMMHUU B pellICHHH SKOJIOTHYECKUXTPOOIIeM







JlabopaTopHbie padoThI

8 ki1acc
Ilpakmuueckan paooma Ne 1. «H3yuenue cmpoenus niameHu»
Teopernyeckas 4acTb: ['OpeHME — CIIOKHBIM MPOLIECC, COMPOBOKAAKOLIUNCS
BBIJIEJICHUEM SHEpPruM, Kak MpaBuiio, B
BUJIEC TEIIa U CBeTa. PaznuualoT roMoreHHoe ropeHue (Hanpumep, npu padore
ra3oBOM TOPEJIKK), U TeTEPOreHHOE ropeHue (Harpumep, TOpeHue Crnupra u
CyXOro roproyero). B paccMoTpeHHbIX TpUMepax IiaMsi UMEET CXOJHOE
cTpoeHue. B HEM MOXKHO BBIJIEIUTH TPU YACTH.
BHyTpeHHulI KOHYC TEMHOro IBeTa (B Cily4yae ra3oBOM I'OPEJIKM CHHEro
nBera) ¢ HuU3Kkou temmeparypoir ~ 300—500 °C. 3mech mpoUCXOAUT
HCIIAPEHUE U Pa3JI0KEHUE TOPIOYETO BELIECTBA.
Cpennuii BOCCTaHOBUTENbHBIM KOHYC COCTOUT U3 CMECH BO3[yXa U TOPALIETO
raza. 3jech THoJ BiHMSHHEM Oosiee BbICOKOH Temrieparypbl (1500—1800 °C)
MPOIYKTHI UCTIAPEHUS U PA3JIOKEHHS TOPIOYMX BEIIECTB aKTUBHO PEarupyror
kucioposioM. Eciin wacTe yriaepoga octaércst CBOOOHOM, TO €ro Mellbuaniime
YacTULIBI PACKANAIOTCS M NPUIAIOT IUIAMEHHM SPKOE CBEYEHHE. JTa YacTh
mamMeHu 6orata yrapabiM ra3oM CO — CHJIBHBIM BOCCTAaHOBHTEIIEM, TTO3TOMY
e Ha3bIBalOT BOCCTAaHOBHUTENbHOW. Touka Hambosee BBHICOKOW TeMIEpaTyphl
HaXOJUTCSI HA OCTPUE BOCCTAHOBUTEJIBLHOIO KOHYCA.
BHemHuii  OKHCIUTENBHBI  KOHYC 00pa3yeT HEBUIUMYIO  000JO0YKY,
OKpY)KAIOIlYI0 IUlaMsl. 37€Ch IO/ BIUSHUEM 3HAYUTEIBHOIO IPUTOKA
KHCIIOpO/Ia BO3[yXa MPOUCXOIMUT IOJHOE OKHCIECHHUE TOPIOYEro BelIecTBa JI0
CO2 u H20 (npu ropeHuu Cyxoro roproyero Ha OCHOBE YPOTPOIHMHA TaKkKe
obpasyercs N2). IIpu 3TOoM ocTaércsi M30BITOK KHCIOPOJAA, KOTOPBIA IPHU
BBICOKOW TemIiepatype o0JalaeT BBICOKOW OKHCIUTENbHON aKTUBHOCTHIO,
MI03TOMY BHEIIHSAS YacTh IJIAMEHHM Ha3bIBaeTCs OKHUCIUTENbHOM. Mcmonb3ys
MO/ITYB BO3/1yXa, MOYKHO YBEJIMUUTh TEMIIEPATypy MJIaMEHHU.
IIpakTnyeckas yacTb: Llenp onbITa: H3y4uTh CTPOEHUE INIAMEHH, OIIPEEIINTD
TEMIIEpPATypy B Pa3HbIX €ro 30HaX MPU UCIOJIb30BAHUU PA3INYHBIX HCTOUHUKOB
Teria .
Ilepeuenv oamyuxos
yughposoii nabopamopuu.
JaTYUK TEMIIEPaTypbl
TEpMOIIapHBIN.
JlononnumenvHoe
obopyodoeaHnue. NTATUB C
3aKUMOM; JIepKaTeb JUIs
poOUPOK; CHMPTOBKA .
Mamepuanvi u peakmusol.
CIUPT ITHIIOBBIN; CyX0€
roproyee; cBeya.
Texnuka 6e3onacnocmu.
1. PaGota cBs3aHa ¢ OTKPBITHIM IJIaMEHEM — OeperuTech 0¥kKora.
2 . TepMomapa nocje U3BJIeUYeHHUs U3 IJIAMEHU OCTBIBACT HE cpa3y — OeperuTech oxora.

3.B criupToBKE COAEPKUTCS TOprOYast KUJKOCTb.
Huempyxkyus k 6inoIHeHUIO:
1.IToaxrounTe BEICOKOTEMIIEPATYPHBIN JaTUUK (TepMonapy) K
PETUCTPATOPY NAaHHBIX (KOMIBIOTEPY). 3aKPENUTE NaTUHUK B IITATUBE
TaK, YTOOBI €ro KOHYMK Kacancsi GUTUIISI CIIUPTOBKH .
3. Baxrure cnupToBKy. Koria nokasanus cTabMImM3npyroTcs,

3aMUIIATE 3HAYCHHE TeMIIepaTyphbl Ha cXxeMe riaMenu (puc. 1).




3.Ilepememaiite 1aT4uK TEMIIEPATYPHI B CICAYIOUTYIO TOUKY
IUIAMEHH B COOTBETCTBUH €O cXeMoil. J{iist aToro ocnabsiite MypTy
U niepeMeniaiite e€ (BMecTe C JIAKOW U IaTYMKOM) B HY’KHOE MECTO.
Korna moxa3zanust crabuian3upyroTcsi, CHOBa 3aHOCHTE 3HAUCHUE
TEMIIEpaTypbl B COOTBETCTBYIOLIEH TOUKE HA CXEMY .
4 Tak u3MepbTe TEMIIEpaTypy BO BCEX TOUKAX IJIAMEHH, OTMEUEHHBIX
Ha CXEME .
5 . [loBTOpHUTE NEHCTBUSI CO CBEYOM U CYXHM TOPIOYHM.
6.06parure BHUManue! I1pu n3ydeHnn cTpoeHus miIaMeHu CyXoro roprouero
ucrnonb3yercs 1/4 yactes Tabnetku. Kycodek roprodero moMemmaroT Ha KepaMu4ecKyto
wutky.Puc. 1. Touku usmepenus reMepaTypsl MiIaMeHH
7. BHecuTe B 11amMsi CHMPTOBKHU Ha MOJIMHUHYTBI IPOOUPKY. M3BnekuTe npodupky us
IUIAMEHU U PACCMOTPUTE €€ MOBEPXHOCTb.
8 . [loBTOpUTE OMBIT CO
ceeyoit. Kakoro nsera
obpazoBaiics HaIET? YTo 3TO
3a BeulecTBo? Pe3ynbrarhl
HM3MEPEHUI/HAOIIOICHUI

lcTouHNK Temneparypa okono(lTemneparypa B Temnepary Uto
No  rerutoThI ¢dbuTms (Kycouka [cpeiHed 4acTu paB oOpa3zoBai
TOPIOYErO) [J1aMEHU BEpXHEH |0Ch Ha
4acTH [OBEPXHO
[UIAMEHH  |CTH
POOUPKH
1 CnupTroBKa
2 Ceua
3 Cyxoe roproyee

Buisoow:

B BbIBOJIax yKa3aTh, KaKOoW UCTOYHHUK TEIIOTHI NPEANOYTUTEIBHO UCIIOJIb30BATh B

XUMHUYECKOH J1TaOOpaTOPUH U IIOUYEMY .

Konmponvnwvie sonpocwi:

1. Kakoil ncToyHuk rnjaaMeHu OblT Hcronb3oBaH? 2 . Kakas yacts riaMeHu camast ropsiyast?

3. Jlo kako¥ MakCUMAaITLHOM TeMItepaTypsl yaaércs mporpets repmonapy? 4 . Uro ropsiaee

— LIEHTp IUIAMEHU WU Kpas?

5 . [louemy criupTOBKa rOpuT MOYTH OECIIBETHBIM IJIAMEHEM, a CBEYa —

cBeTAIMM? MOKHO JIM MCTI0JIb30BaTh CBEYH B J1a00OpPaTOpUN BMECTO

CHHMPTOBOK?

6 . Kakue mpoayKThl TOpeHUs! OAMHAKOBBI y CIMPTOBKH U cBeuH? 7 . 3afaHue Juis
noarotosku k ' 1A, BITP

ITpu HarpeBaHuu TBEPABIX BEIIECTB B MPOOUPKE HEOOXOAMMO: 1.B34Th

MpOOUPKY B pPYKU U HarpeBaTh Ty YacTb, I7I€ JIEKUT BEIIECTBO;

2.3aKpenuTh MPOOUPKY B MITATHUBE U HArPEBATh TY YaCTb, II€ JICKUT

BELIECTBO;

3.B3Th IPOOUPKY B PYKH, IPOTPEThH

BCIO MPOOUPKY, a 3aTEM Ty 4acCTh,

I'JI€ JIEKUT BEIIECTBO; 4.3aKPENNUTh

MPOOUPKY B IITaTUBE, IPOTPEThH

BCIO IPOOUPKY, a 3aTeM Ty YacTh,

I'/I€ JIEKUT BEILECTBO .

(ITpaBusbHBIN OTBET: 4 .)

8.3amanue U1t pa3BUTHS GYHKIMOHAIBHON IrPaMOTHOCTH



B xuure Maiikiia @apanes «Mctopust cBeun» aBTOp
ONMCBHIBAET OIBIT, KOTOPBI OH AEMOHCTPUPOBAJ HA CBOUX
nekuusax. B miaMs cBeun OH moMeIan U30rHyTyro
CTCKJISIHHYIO TpYOKy. OIMH KOHEIl TpyOKH OImycKaJics
HeJaleKo OT (GUTHUIISL, BTOPOM BHIBOAMIICS HA HECKOIBKO
CaHTHUMETPOB OT IUIaMeHU. Uepe3 HEKOTOPOE BpEMS K KOHILY
TpYOKU MOJAHOCHIIN TOPSILYIO JIyuuHy. [losBisiioch miams,
KOTOPOE CYILECTBOBAJIO OTAEIBHO OT IJIaMeHHU cBeun. Kak
MOKHO OOBSICHUTD 3TO SIBIICHUE?

OtgeT: B 3T0i1 yacTu nuamMeHu MPOUCXOUT ucrapenne napaduna. [laper mapaduna Ha
BO3/1yX€, IIPU MOJIKUTAHUH, 3aTOPAOTCSL.

JeMoHcTpanMOHHBIH KcniepuMeHT Ne 1. «Boldenenue u noznowenue menna —
NPU3HAK XUMUYECKOU Peakyuu»

Teopernueckas uyacte. PabGora mpoBoautTcs npu uszydeHuu Temsl «llpusHaku
XUMUYECKUX peakiuii». Beinenenue u

MOTJIOLIEHUE TEIUIOThI, U3MEHEHUE OKPACKH PACTBOPOB MJIU BEIIECTB,

BBIJICJIEHUE Ta3a SIBJIIOTCS OCHOBHBIMU MTPU3HAKAMU XUMUYECKUX PEAKIIHH.
Taxxe nMeeT cMbIC MOBTOPUTH PaOOTY MpH BBEJECHUH IOHATHUS «TEIIOBOMN
addexT peakuumny .

[IpakTuueckas yactb. Llenb paboOThl: MPOAEMOHCTPUPOBATH BBIJCICHUE U
IIOTJIOIIEHUE TeIla MPH XMMUYECKUX peakiusax. CBs3aTh MOKa3aHMs JaTyhKa
TEMIIEPATYPhI C OCA3ATEIbHBIMU OLYILIEHUSMHU.

Ilepeuens oamyuxos yugposoti 1abopamopuu: NaTINK TEMIEPATyphl ITATHHOBBII.
Jlononnumenvnoe obopyoosanue: nBa XuMuueckux crakana (50 mu),

IIPOMBIBAJIKA C AUCTWIIJIMPOBAHHOM BO/IOH, CTaKaH JUisl ClIMBa OTPaOOTaHHBIX
pacTBOpOB.

Mamepuanvt u peaxmugsl: aTFOMAUHHAEBAs ITPOBOJIOKA WU Tpanyibl, 20%-Hbli
pactBop rugpokcua Hatpust NaOH, 10%-HbIil pacTBOp YKCYCHON KHCIOTBI
CH3COOH, runpoxap6onat Hatpus NaHCO3 .

Texnuxa 6e3onacnocmu. 1 .PaboTaTh B OuKax. 2.TpeOyercs

coOmoieHre Mep 0e30MacHOCTH HpU paboTe C TUAPOKCUAOM HATpUS U
HarpeBaTelbHbBIMU pUOOpamMHu.

Huempyxyus k  evinoanenuro: 1.B XUMHUYECKHMH CTakaH HaJIEHTE pacTBOP
menoun NaOH. Hsmepsre ero Ttemmepatypy. llomectute rpanHynbl uiau
MIPOBOJIOKY AJIOMUHMS TaK, 4YTOOBl HAJ HHUMH OCTaBAJCS CJIOH >KUAKOCTH.
Korna naunércs peakuus, oOpaTuTe BHUMaHHE HIKOJbHUKOB Ha BbIAEIICHUE
rasa W yBeJWdyeHue TemmepaTypbl. JKematenbHo (ecau peakuus HAET He
CIIMIIKOM OypHO) MPOMTH MO Kjaccy M JaTh IIKOJIbHUKAM IOTPOraTh CTAaKaH,
9TO0Bl  YOENUThCSA, YTO €ro COoAepKuMoe paszorpenoch. OTMeThTe
MaKCUMaJbHYIO TemIepaTypy pactBopa. [lomydeHHbI pe3ysibTaT 3aHECHTE B
TaOIuUILy .

2. ITpomoiiTe maTUUK TeMneparypsl Bojgod. B crakan HaneiiTe ykcycHyro kucioty Ha @ 1/3
110 BeicoTe. MI3meppTe e€ TeMiieparypy.

He6onpmmMu mnopuusiMi  HachbllIbTE THAPOKAapOOHAT HATpHsl, MOMEIIMBAas
JaTYUKOM TemmepaTypbl. OOpaTuTe BHHMaHHE IIKOJBHUKOB Ha BBIJCICHUE

raza - TMpU3HAK XUMHYECKOM peakuuu. [locMoTpuTe, Kak H3MEHSETCA
temriepaTypa. OTMETbTe MUHMUMAJIbHYIO TEMIIEPATYPY PacTBOpA.
[Tony4yeHHbIil pe3ynabTaT yYEHHUKH 3aHOCAT B TaONHILY. Pe3ynbpTarel u3MepeHuit
/HaOIIO I HUI
Pearupyronue Bemecrsa | HauaneHas MakcumansHass/Mu | Beigenenne nin
TeMmrepaTrypa HUMAaJbHAs MIOTJIOIICHHE
pacTBopa TeMnepaTrypa TEILIOTHI




pacTBopa

PacTtBOp mienouun n
ATIOMUHUI

PactBOp ykcycHoit
KHCJIOTBI U COJa

Bv1600b1: YkazaTh NpU3HAKU XUMUYECKUX PEAKLIUM.

Konmponvnwvie 6onpocwi:

1 .IlpuBenute npuMepbl peakluii, IPOTEKAIOLIUX C BbIIEIIEHUEM TEILIOTHI.

2 JIns nostyueHus HeraméHo! U3BecTU MeJl IPOKAIMBAIOT IIPU

BBICOKOM Temneparype. K kakomy TUITy MOKHO OTHECTH 3Ty

peakuuto? 3.3ampanue a1t noarotoBku k I'NA, BIIP: Tonbko

XUMHUYECKUE SIBJICHUS NIEPEUMCIIEHBI B IPYIIIIE:

1.'opeHue cBeun, BbINaJeHUE JOXK/IEBbIX Kalelb, KUTIEHUE BObI
2.CxucaHnue s10JJ04HOTO COKa, CKHUCAaHUE MOJIOKa, pAaCTBOPEHHE Mejla B YKCyce
3.TasiHue cHera, IUIaBJIeHUE CBUHILIA, IPOTyXaHUe KYPUHOTO sila
4.00pa3oBaHue TyMaHa, TOPeHHE OEHIaIbCKOM CBEUH, TOPEHNE IPUPOJIHOTO
rasa

JleMoHCTpallMOHHBIH 3KcnepuMeHT Ne 2. «Paznosicenue 600vl r1eKmpuueckum
moxom»

Teopernueckass yacte. Ilepen HawamoMm paboOTBl cieayer OOCYAMTH CO
IIKOJIbBHUKAMH BOTIPOC: MPOCTHIM HIIM CJIOKHBIM BEIIECTBOM SBIISETCS BOJA.
[locne BBIABMKEHUS YYAIlMMUCA PA3JIMYHBIX THUIIOTE3 YYHUTEIb IPOCUT
MIPEJIOKUTH BAPUAHTHI UX IKCIIEPUMEHTAIBHOMN MPOBEPKH.

OObBIYHO [TAaHHBIH OIBIT PEKOMEHAYIOT NPOBOAWTH B mpubdope ['odpmana,
YCTPOMCTBO KOTOPOTO SIBJIAETCS JOCTATOYHO CJIOKHBIM ISl BOCBMUKIIACCHUKOB.
YnoOHee ero MpoBOAUTH B MPUOOpPE ISl OMBITOB C AJIEKTPUYECKUM TOKOM,
HCIIONB3Ys B KauecTBe 3JieKTponuTa 10%-Hblil pacTBOp TMAPOKCHUIA HATPUS U
CTalbHBIC (JIydllle HUKEJIEeBBIE) SJEKTpoAbl. Bo wu30ekaHHe BCICHUBAHUSA
pacTBOpa MpU JEMOHCTpPAlMU K D3JIEKTPOJUTY CleAyeT J00aBUTh STHUIIOBBIM
cnupT (Ha 4 00bEéma pactBopa dyekTpoiuta 1 00BEM 95%-HOTO pacTBOpa
CIUpTA) .

[Ipaktuueckass dacth. Llenp paboTel: chopMUpOBaThH MpEACTABICHUS Y
yyalmuxcs 00 aHajgu3e CIOXXKHBIX BEIIECTB U M3MEHEHUH MOJIEKYJ CIIOKHBIX
BEIIECTB B X0/1€ XMMHUECKHUX PEaKIINM.

Hononnumenvnoe obopyodosanue: TPUOOP UIsI ONBITOB C 3IIEKTPHUUECKUM
TOKOM; MCTOYHUK MOCTOSSHHOTO TOKa: MPOOUPKHU - 2 IIT., IPOHYMEPOBAHHBIE;
JTyYUHKA; COIUPTOBKA; MPOOKH — 2 IIIT, MUHIIET .

Mamepuanei u peaxmusbwi. cniupT 3TUIOBBIN, 10%-HBIH pacTBOpP MIETOYH.
Texnuka 6ezonacnocmu:. Paborath B oukax. TpeOyroTcs crielrraibHble Mephbl 0€301acHOCTH
pu paboTe ¢ TUAPOKCUIOM HATPUS .

Huempyxkyus Kk evinonnenuio: 1.3all0NIHATE DJIEKTPOJMTUYECKYIO BaHHY M
JI€MOHCTPALIMOHHBIE MPOOUPKH PAacCTBOPOM 3JIEKTPOJIMTA 3apaHee, A0 ypoOKa.
2.IlpogemMoHCcTpHpylTE NPHOOP YydaIUMCs, OOBACHUTE €ro YCTPOHCTBO H
BKJIFOUHMTE TTOCTOSIHHBIN AJNIEKTPUUECKUN TOK.

3.HabGmiomaercss BbIgeNeHHEe Tra3oB Ha 2jeKTpojax mpubopa. OOpaTtute
BHUMaHHE y4YalllUXcs Ha TO, YTO OJIMH M3 Ta30B BBLAENSAETCS MHTEHCHUBHEU U
3aHUMaeT B JIBa pa3a 00JbIINI 00BEM 110 CPAaBHEHUIO CO BTOPBIM Ta30M.
4.00cynuTe HaOMOgaeMble TPHU3HAKKM XHUMHYECKOM pPEaKIUuu, CICIalTe
MPEINOI0KEHUS O TOM, B KAKMX MPOOMpPKax HaXOJATCs KUCIOPOJ M BOJOPO/I.
DneKTpoaIn3 MpeKpaTuTe, Koraa B mpodupkax Habepércs okoso 6 M Bojopoa
1 3 MJI KHCJIOPOJIa .




5.00patuTe BHMMaHUE Ha pa3iudHbie 00BEMBI COOpaHHBIX Ta30B. [IpoOupku
IUIOTHO 3aKpOHTE MpOOKaMU IOJ CIOEM AJIEKTPOJIUTA. TJieroIen JydHMHON
OTpeAeNIUTE HAJTUYKME KUCIOpOoJa B MPOOUPKE, TOpAIlei JTyduHON MOJ0KIUTE
Bojopon. Ilpemnoxkure ywamummcsi 3aHECTH pe3yJabTaThl HaOMIOACHUN B

TaOIHILy. PesynbraTel HabII0 IeHMIA
Howmep npoOupku O0BEM raza Ha3Banwue raza
1
2

Bv1600bi: OTpa3uTh, YTO IPOUCXOAUT C MOJIEKYJIAMHU CJIOKHBIX BEILIECTB B XO€
XMMHYECKON PEAKLIMH.

Konmponvnvie sonpocwi: 1. M0OXKHO J11 110 BHEITHEMY BULY OTJIUYUTH T'a3
BOJOPOJ OT rasza kuciopona? 2 .Kakue yacTuIbl COXpaHAIOTCS B X0/1€
MIPOTEKAHUs PEaKLMK Pa3IoKEeHUs BOJbI, a Kakue paspymarorcsa? 3 .Kak
JI0Ka3aTh, YTO B COCTABE caxapa COJIep KaTcsi aTOMBbI yriaepoja’?

4 3ananue ans noaroroBku k ['MA, BIIP. [Ipu cobupanum razoB uCHoib3yoT
puOOPEI, MpeAcTaBlIeHHBIC Ha pUCyHKE. C IMOMOIIBI0, KAKMX U3 YKa3aHHBIX
pruOOpPOB MOKHO cobupaTh Boiopoa? OOOCHYiTe CBOI OTBET, HCXOMS U3
CBOWCTB JAHHOI'O rasa.

Puc. 7. IlpuGops! a1 coOMpaHusi razoB

(A) (B)

/ i (:n
rv— | = X g//f Z

JdemoncTpanuoHHblii 3xcriepuMeHT Ne 3. «3aKOH COXpaHEHHUsI MACChI BellECTB)
Teopernueckas uyacth. [lpm wu3yyeHMHM JaHHOM TeMbl 1€JI€COOOpa3HO  CO31aTh
MPOOJIEMHYIO CUTYAlMIO, JUISl pa3perieHus

KOTOpO# yuamiuecss BBIABUTAIOT THUIIOTE3bI, TpeOyIollne 3KCIepUMEHTAIbHON
npoBepku. I[lpu  oOCyXJeHHH TIPENJIOKEHHBIX BApUAHTOB  MPOBEPKH
BBIJIBUHYTBIX THUIOTE3 BOCBMHKJIACCHUKH MPEUIAraloT pa3IMyHble BapUaHThI
KOHCTPYKLUU TPUOOPOB, T.€. MPOSBISAIOT TBOPYECKYIO aKTUBHOCTb, B XOJ€

KOTOPO# MPOUCXOIUT MEPEOCMBICIICHNE TPUOOPETAEMBIX 3HAHUH.

Ha ypoke yuammecs y3naot o paborax M. B. JlomonocoBa u A. JlaByasbe,
MOCBSIIIEHHBIX OTKPHITHIO 3aKOHA COXPAHEHHsI MacChl BEIIECTB, (DOPMYITHPYIOT

3aKOH, MPHUXOJAT K BBIBOAY, UYTO Macca BELIECTB B XOJE pEaklIHUU JOJDKHA
0CTaBaThCsl MOCTOSTHHOW. JIOOMBIINCH MOHMMAHUS JaHHOTO TE3HCa, YYUTETh
JI€MOHCTPHUPYET HKCIIEPUMEHT .

[IpakTuueckass yactb. Llenp paboOThI: SKCIEPUMEHTAIbHO JO0Ka3aTh 3aKOH COXpaHEHHS
Macchl BEIIECTB .

Hononnumenvnoe 060pyoosanue. BECbl TEXHOXUMUYECKHE WM JIEKTPOHHBIE; CBEYa; K0oyiba
IUIOCKOIOHHA 250 MuT; JTOKKa IS COKATAHUS BEIECTB.

Mamepuanvl u peakmugbsi. cBeva.

Texuuxa 6e3onacnocmu: BHIOTHIATH TPEOOBaHUS MPU PaOOTE C OTKPHITHIM IIIAMEHEM.
Huempyxyuss k  evinoanenuro: Ha pbIYaKHBIX WM JIEKTPOHHBIX Becax
YpaBHOBEUIMBAETCSl CBEYa, a 3aTeM YYMTeldb 3aXuraer e€. Yuamuecs
HaOIII01a0T, YTO B T€YeHHE ~1 MUH paBHOBECHE BECOB HapYIIAETCs, YallKa C

ropsleld CBEYOM MOJHHMMAETCS BBEPX. YUalIMMCS 3aJar0Tcsi Bompochl: «Kak

MOXXHO OOBSICHUTH HaOmomaeMbii (axt? Kak »3TOT (akt cormacyercs c




3aKOHOM COXpaHEHHs Macchl BewecTB?» OOCyXIeHHe aHHBIX BOIPOCOB
MPUBOAUT YYallUXCA K MBICIM O TOM, YTO OJKCIEPUMEHT MPOBEAEH
HEKOPPEKTHO, CIeAYyeT U3MEHUTh KOHCTPYKIIHIO PUOOpa.

VYuurens 3apaHee AOHKEH MOATOTOBUTH KOJIOY JOCTaTOYHO OOJBIIOrO 00bEMa ¢ XOPOIIO
MOJOTHAHHOM MPOOKOI, B KOTOPYIO BCTABJICHA JIOXKEUKA.

B noxeuke 3akperuisiercs: cBeua. Becb mpubop B

cbope 3apaHee ypaBHOBEIIMBAETCS Ha Becax (puc.

8) . Korna yuaiuecst IpuxoJisiT K BBIBOJLY, YTO

OTIBIT CIIEAYET MPOBOJUTH B 3aKPHITOM IIpudope,

YUUTENb TOCTAET BECHI C KOJIOOM, 32)KUTAET CBEYY,

3aKpEIIEHHYIO B JIOXKEUKE, BHOCUT B KOJIOY U

IJIOTHO 3aKphIBACT. YYaliuecs: BUIAT, YTO

PaBHOBECHE BECOB HE HAPYIIAETCS B XOJE€ BCErO

9KCIIEPUMEHTA .

Puc. 8. [Tpubop mist JeMOHCTpauy 3aKOHAa COXPAaHEHHS MAcChl BEIIECTB

BeiBoabI:
B BBIBOaX HEOOXOMMO OTPA3UTh TE3UC, UTO Macca BEIIECTB MIPHU IPOTEKaHUU
XUMHUYECKON PEAKIIUN COXPAHSIETCS .
Koumponvrvie gonpochwi:
3ananus s pa3BUTHS QYHKIMOHAIBHON IPAMOTHOCTH
1.IIpu ropenun npoB octaércs 301a. Macca 305161 MEHBIIE MACChl B3STBIX ISl CKUTAHMS
npoB. Kak MOkHO 0OBSICHUTE 3TOT (akT?
2. Jlng npurotoBieHUs] MSCHOrO OyJibOHA MOBAap B3sUI KYCOK Msica maccol 1
kr . Ilocne Bapku kycok msca cran Becutb 800 r . Ilouemy macca
M3MEHWIACh?

JdemoHcTpannoHHbIi 3xkcniepuMeHT Ne 4. «OnpenesieHne cocTraBa Bo3ayXa»
Teopernyeckas yacte. [lepen mpoBeneHunem

HKCHEPUMEHTa Y4YalluMcs HEeO0OXOIHMMO

OOBSCHUTH YCTPOMCTBO IpUOOpa, UTO O3HAYAIOT

nenenus. Taxxe HeOOXOAUMO YOEIUThCS, UTO

npoOka mpudopa repMETHYHO 3aKPHIBAET COCYI.

IIpakTtuyeckas yactb. Llensb paboThI:

AKCIIEPUMEHTAIILHO OMPEENIUTh 00BEMHYIO JIOITIO

KHCJIOPO/Ia B BO3IYXE .

Jlonoanumenvnoe obopyoosanue: IpudOP ISl ONPEEIIEHUs COCTaBa BO3/yXa, IITATHB,
CIMPTOBKA, CTEKJISIHHAS [TAJI0YKA, JTyYMHA, CTaKaH ¢ BOJOM.

Mamepuanvt u peakmuawl. KpacHbIii hocdop.

Texnuka 6e3onachocmu’. C OCTOPOKHOCTBIO 00paiarbes ¢ ropsmum Gocdopom.
Hnempyxkyus k 6inonenuio:

1.Kpucrannusarop HanoJ0BUHY 3aIloJIHATE Bo10i. Ha moBepxXHOCTH BOABI
nomectute dapdoponyto yamky ¢ 1—1,5 r cyxoro kpacHoro ¢ocdopa.
2.00paTuTe BHUMaHHE HAa HEOOXOJIUMOE YCIOBHE SKCIEPUMEHTa — BIAXKHBIN
dbochop ucmonszoBark Henmb3si! dochopa MOMWKHO OBITH B3ATO OONBINE, YEM
TpeOyeTcst /UIsl CBA3BIBAHUS BCETO KUCIOPO/Ia, HAXOASAIIErocs B COCy/IE.
3.0t1kpoiiTe MmpoOKy mnpudopa U MOMECTUTE KOJOKOJ B KPUCTAIIU3ATOp C
Bos10i1. [lorpy3ure KOJIOKOJI B BOJIy HACTOJIBKO, YTOOBI YPOBEHb BOJIbI COBIMA Al
C HIDKHUM JICJICHUEM KoJokoa. [Ipu 3ToM HIKHUE Kpall KOJIOKOJIa HE JTOJKEH
JOXOJUTH J0 THA KpUCTaIM3aTopa . i1 3TOro KoJoKoJI 3aKpENUTe B IITATUBE
WJIM TIOMECTUTE Ha JTHO KPUCTAJUIM3ATOPA JIBE€ CTEKIISTHHBIC ATOYKH .

4.CUnbHO Pa3orpeB KOHELl CTEKJISTHHOM MallouKH, OMYCTUTE €€ B KOJIOKON U




nogoxrute Gochop. Kak Tombko docdop 3aropencs, OBICTPO H3BICKUTE

MAJI0YKy U 3aKPOUTE KOJIOKOJ IpoOKoid. KOJIOKOII 3am0MHAETCS TYCThIM OeIbIM

JBIMOM, COCTOSILIIUM M3 YacTU4eK GpochopHOro aHruapuaa.

5.IIpu ropenun ¢ochopa 006bEM BO3Ayxa BHYTPH KOJIOKOJA BHAYaie OT

HarpeBaHus HEMHOTO YBEJIMUYMBAETCS, @ YPOBEHb BOJbI B KOJIOKOJIE TOHMKACTCS
ITo mepe pacxomoBaHus KHUCIOpOAAa IUIaMsi THOCTEIEHHO TracHeT. besnbiid

dbochopusblii anruapun pactBopsiercss B Boje . Cocyn oxnaxpaaercs, ra3 B

KOJIOKOJIE TIOCTEIIEHHO yYMEHbINAeTcs B 00bEME . YPOBEHb BOABI B KOJOKOJE

noBbIIIAeTCsl . B kpucramimszarop aoneite BOAbI B TaKOM OOBbEME, YTOOBI

BHYTPH M CHApy)Xd KOJIOKOJAa YPOBHM OBUIM OJMHAKOBBI M COBMAAAIH CO

BTOPBIM JIeJICHHEM KOJIOKOJIA.

6 . OTkpoiiTe mpuOOp M MPHU MOMOLIH TOPSIIEH JTydnHbl YOSIUTECh

B TOM, 4YTO OCTaBIIMICS B KOJIOKOJIE Ta3 HE MOAJAEPKUBAET

ropenusi. Pe3ynpTaTel HAOIIOICHMIA

Yucio geneHuit Yucio gejaeHuil B
B rpubope, npudope, Kakoii raz
3aII0JIHEHHBIX 3aII0JIHEHHBIX ra3aMu mpopearupoBai?
BO3yXOM (10 (TTociie mpoBeaeHUS
IPOBEACHUS peaKLun)
pEaKITNN)
BoiBoAbBI:

B BbIBOJAX yKa3aTh cojepikaHKe KUCI0poaa B Bo3ayxe (B %).
KonTponpasie Bompock!: 1.Kakoii ra3 pacxomyercs mpu cxuranuu gocdopa B
Bozayxe? 2.Kakoii 06b&M kucnopoza B Bozayxe? CKOJIBKO 3TO COCTABIISET B
nponenrtax? 3.I[Touemy asst mpoBeneHMs SKCIIEpUMEHTa OEpyT H3OBITOK
dbocdopa?

4.Kaxoii ra3 ocrasucsi B KOJOKOJIE

nocye cropanus gpocgopa?

5.3amanus a1 noarotosku k 'MA,

BIIP Vkaxure, B Kakyro IpyImiy

BXOJIAT BEIICCTBA, 3arPS3HAIONTNE

BO3JyX:

1.BOJISIHOM Tap, YTAEKUCIBIN Ta3; 2.CEpHUCTHIN ra3, OKCUJIBI a30Ta; 3. KUCIOPO/I, a30T;

4.renuit, KUCIOPOJ



9 kiacc

JdeMoHcTpanuoHHbIil 3kcniepuMeHnT Ne 1. «TenioBoii 3¢ ekt pacTBOpeHNsl BellleCTB B
BOJE»

Teopernueckas yacte. PacTBOpeHHE BELIECTB NMpPEJCTaBIsAET COOOH CIOXKHOE
(U3NKO-XMMHUYECKOE SIBJICHHWE, 3aBUCSINEE OT MPUPOABI  PACTBOPEHHOTO

BEIIECTBA U PACTBOPUTEIISA, OT TEMIIEPATypbl U KOHLUEHTPALMU 00pa3yroLerocs

pacTtBopa.
[Ipn pacTBOpeHMM KPHUCTAIUIMYECKUX BELIECTB B BOJE IPOUCXOAAT TpHU
OCHOBHBIX mporuecca. 1.Pa3pymienue KPUCTAJUIMYECKOMN pEETKU

pacTBOPSAEMOro BEIIECTBA — SHAOTEPMUUECKUH MpoLecC.

2.'mgparanusi, T.e. B3aUMOJCUCTBHUE 4YacTUIl (MOHOB WA  MOJIEKYH)
pPacTBOPSAEMOrO BELIECTBA C MOJIEKYJIAMH BOJIbl — 3K30TEPMUYECKUI IIPOLIECC .

3.IlepeHoc ruapaTUPOBAHHBIX YACTUIl OT FPAHULIBI KPUCTAJUI-PACTBOP B OOIIMI

00BbEM pacTBOpa, ATOT MPOLECC HE CONPOBOXKAACTCS HU BBIACICHHEM, HU
MOTJIOLEHUEM TEIIOTHI.

B 3aBucumoctu OT TOro, TemIoBOM 3(PQEKT KaKoro U3 JBYX IPOLECCOB
(pa3pyiieHue KpucTaJla WM THUApaTalus YacTUll) Tpeodnanaer, OO

TeIu10BoH 3(PPEKT pacTBOPEHUsI MOKET ObITh BETMUMHOMN MOJOXKUTEIBHOW HIIN
OTPULIATEIILHOM.

IIpakTuyeckas 4actb. [leny pabomer: onpenenuTh TEII0BOM 3(h(EKT pacTBOPEHUsT CEPHOM
KHMCJIOTBI, THAPOKCUIA HATPUSI U HUTPATa AMMOHHUS .

Ilepeuens oamuuxos yughposoii nabopamopuu’. TATIUK TEMIIEPATYPbI INIATHHOBBIN .
Jlononnumenvhoe obopyodosanue. crakan Ha 150 mm — 3 mT.; CTEKISHHAS TAJIOYKa;
IIPOMBIBAJIKa; MEpHas NpoOupka; mmnareib — 2 T .

Mamepuanei u peaxmugul. cepHasi KUCI0Ta (KOHI .); TUAPOKCHU] HATPUS KPUCTATITHUCSCKHIA;
HUTpPAT aMMOHHS .

Texnuxa 6ezonacnocmu: 1.CepHasi KUCIOTa U TUJPOKCHUJ HATpUs SBISIOTCS
arpeccuBHbIMU BemlecTBaMu. HeoOXoauMo ocrteperatbCsi MX IONaJaHUs Ha

KOXy H oxaexny. 2.bepeur rnaza! 3.HeoOGxoaumo NOMHUTH NpaBUIIO
pa3Beznenust kucinor. 4.Ha paGouem MecTe NOKHBI OBITH HEHTpaNU3YIOIIME

cpenctna: 2%-Hble pacTBOPHI TUAPOKapOOHaTa HATPUS U YKCYCHOM KUCIIOTHI.

Hucmpyrkyus K 8b1nonHenuro;

1.B mepBoiit crakan Hajeiite 50 M Bogpl.  2.C MOMOIIBIO JaT4MKa OMpeAeiHuTe e€
TEeMIEpaTypy.

3.01™eppTe 10 MJI KOHLIEGHTPUPOBAHHOM CEPHOM KHUCIOTHI U MEIJIEHHO, NpHU
MIEPEMEIIMBAHUU PACTBOPA CTEKJISHHOW MaJlO4YKOM BJIMBAWTE CEPHYIO KUCIOTY.

OOpatuTe BHMMAaHHE Ha MOPSAJOK CMEUIMBAHUS BOJbI U CEPHOM KHUCIOTHI!

Crnenute 3a U3MEHEHUEM TEMIIEpaTyphl IPU PACTBOPEHUU KUCIOTHL. Haunbonee

BBICOKOE IOKa3aHHME TeMIlepaTyphl 3aHecuTe B TaOmuiy. /laTuuk TiateiabHO

IIPOMOWTE BOJOM.

4.Bo BTOpOIl CTakaH MOMECTHTE OKOJIO 8 T TBEPAOro MOPOIIKA THAPOKCHUIA

HaTtpus U BielTe 50 i Boasl. OnycTUTE AATYUK TEMIEPATYPHI U IIEpEMEIIaiTe

pactBop. OTMeTbTEe caMO€ BBICOKOE 3HAUYE€HHE TeMIeparypbl. THIaTenbHO

IIPOMOMWTE JaTYUK BOIOU.

5.B TpeTuii crakaH HaCBIIBTE 15 I MEIKOKPUCTAIUNIMYECKOIO HUTPATA aMMOHUS

u mnpwiedte 50 Ma Boapl. OmNycTHTE MAaTYMK TeMIepaTrypbl U ObICTpO
nepeMenaiite pactsop. Hanbonee Hu3koe 3HaueHUE TeMmIepaTypbl 3aHECUTE B

TaOIHUILy.
Pesynbrarel n3amMepenuit/Ha0moaeHII
Wccnenyemas cucrema| JluctmupoBann| Bopa + Bopna + Boma +

as BOIa H2S04 NaOH NH4NO3




‘TeMHepaTypa, °C ‘ ‘

Bvi6oowi:

OTpa3uTh, Kakoi TerI0Boi (et mpeodaaaaeT Mpyu pacCTBOPEHUHN B BOJIE CEPHOM
KHMCJIOTBI, HUTpaTa aMMOHMSI, TUAPOKCUIA HATPUSL.

Koumponwvnuvie gonpocswi:

1.00BsicHUTE, TOUEMY IIPU PACTBOPEHUH

OJIHUX BEILECTB B BOJIE BBIJEISAETCS TEIUIOTA,

npyrux — nornomaercs. 2.1Ipeanonoxure

TeII0BOM 3 deKT mporecca pacTBOPEHUS B

BOJIE TUAPOKCUA KaJIUs.

IpakTuyeckasi pa6ora Ne 1. Dj1eKTPOJIUTHI U HEIJTEKTPOJIUTHI

Teopernueckas 4dactb. [Ipu pacTBopeHHMH B BOJE HMOHHBIX COCAMHEHUH MOJISIPHbBIC
MOJIEKYJIbl BOJIbI OKPY>KalOT (CONbBATHPYIOT) 3apsyKEHHBbIE HOHBI, MEPEBOAS HX B
pactBop. MoJieKkysipHbIe COCTMHEHHS COIBBATUPYIOTCS, HO HE PaclalaloTcsl Ha MOHBI
. B mepBoM ciy4yae pacTBOp IPOBOAUT ANEKTPUUECKUI TOK, BO BTOPOM HET .
Onpenenuth NPUHAUIEKHOCTh BEIIECTBA WM PACTBOPA BEIIECTBA K 3JIEKTPOJIUTAM
MOKHO TPHU TMOMOIIM H3MEPEHHS 3JIEKTPONPOBOAHOCTH. Eciu 31eKTpOnpoBOAHOCTH
BEJIMKA, TO UCCIEAYEMBI OOBEKT — 3JIEKTPOJIUT. Eciau 3HaueHue 3JeKTpOIPOBOAHOCTH
MenbIie 20 MKCM/CM, TO 3TO HERNIEKTPOIIUT .

[IpakTuyeckas 4acTh.

ue]lb pa60mw: OIIpCACIINTL IIPHUHAAJICKHOCTL BCIICCTB, cMecell BeIeCcTB U pacTBOpOB

BEIIECTB K 3JICKTPOIUTAM U HEIICKTPOIHUTAM .
Ilepeuenv Oamuuxos yu@posou aabopamopuu: ITATIUK SIEKTPOIPOBOIHOCTH
JlononHWTENbHOE O00OpyHOBaHME: CTakaHbl Ha S50 M, IITaTHB C 32KHUMOM;
IpoMbIBaJIKa . Matepuansl M PpeakTUBBI: JIUCTHIIMpOBaHHAas Boga;, mo 20 Mi
STHJIOBOTO CHUpPTa, OEH3WHA, KepocHuHa; 5%-HOTro pacTBOpa caxapo3bl, pacTBOpa
cnupra (1:1), 5%-Horo pactBopa xjopuma HaTpusi; 5%-HOTO pacTBopa
XJIOPOBOAOPOA; 5%-HOTO pacTBOpa FMAPOKCUAA HATPUS, TOBapeHHas collb (TBEpIast),
caxap (TBEpabIil) .

Texnuka 6ezonacnocmu: 1lpu paboTe ¢ TOPIOYMMHU KHUIKOCTSIMU (CIUPT, OEH3UH, KEPOCHH)

BOJIM3H HE JIOJDKHO OBITH OTKPBITOTO OTHS.

Hucmpykyus K 8b1nonnenuro:

1.B cTakan moMecTHTe IOBapEHHYIO COJIb M OITYCTUTE B CTAKaH JAaTUYUK
3JIEKTPONPOBOIHOCTH . [IpoBOAMT J11 COMBb ANEKTpUUECKUI TOK? 2. AHaTOrMYHbIE
JefcTBUS poBeaANTE ¢ caxaposol . 3 . B crakan Haneiite 20 M1 nccieryemMoro
pacTBopa.

4.0mycTuTe B HETO JATYMK AJIEKTPOIPOBOTHOCTH, 3aKPEIUIEHHBINA B JIallKe IITATHBA.
HabmtonaiiTe 3a M3MEHEHHEM 3HAUYEHUS AJIEKTPOnpoBogHOCTH. Korja nmoka3anus
JaTYiKa IMepecTaHyT H3MEHSATHCS, 3aIUIIATE eT0 3HAYCHNE B TAOIUITY .

5.00patute BHUMaHue! JlaTymk mocie KaXJ0ro OmbITa TIIATEIbHO MPOMBIBAETCS
BOJOM. 6.3aTeéM JAaTUMK OIyCTUTE B CIEAYIOUIMH PacTBOpP . AHAJIOTHYHBIE

JEMCTBUS NPOETATe CO BCEMH PacTBOpaMH. Pesynbrarsl

N3MEPEHUIN
Ne onpita | HazBanue BeriecTBa, pactBopa | 3HaueHHE 3JIEKTPONPOBOIHOCTH, MKCM/CM 6)1(5¢
1
2

Konmponvnvie sonpocwi:

1.06pamaroT BHMMaHWe, YTO HHM TUCTWIIMPOBAaHHAS BOJAa, HU TBEpPJAs COIb HE
MPOBOJAT JJICKTPUUECKOTO TOKAa. TeM HE MEHee pacTBOpP COJM B BOJE IPOBOIUT
AIEKTPUUYECKUN TOK. DTO 3HAYUT, YTO B PACTBOPE OTKYAA-TO MOSIBISIOTCS MOABUKHBIC
3apsanbl. [log 310 HaOMIOACHUE BBOAST OIPEACICHHE DJCKTPOJIMTA W MEXaHU3M



ANEKTPOIIUTUYECKON JTUCCOLIUAIIH.

2 . Beerna 51 BoJiHBIE pacTBOPHI BELIECTB NPOBOJAT dekTpuueckuil Tok? He Bcerna,
T.€. HEKOTOpBIE BEIIECTBA HE JAIOT MOHOB IIPHM PACTBOPEHMM . DTO — BELIECTBA C
MOJIEKYJIAPHOM KPUCTAIUIMYECKON PEIIETKOM. 3.3amanus aiis noarotosku Kk ['MA,
BIIP

A) K xopor11o pacTBOpUMBIM 3JEKTPOIUTAM OTHOCSTCS:

l.rugpoxcu

Oapusi; 2.¢ocdar

Maruus; 3.cynbhun

meau(1l);

4.xapOoHat

KaybIus. b)

DNeKTpUUECKU

TOK IIPOBOJIMT:

1.pacTBOp ATUIOBOTO CIIUPTA; 2.pacTBOP TIUIIEPUHA; 3.paCTBOP TITIOKO3BI; 4.pacTBOP
THIPOKCH/IA KablIUs.

JlabopaTopHublii onbIT Ne 1. «Biiusinue pacTBopuTeisi Ha AUCCONMALIMION»
Teopernueckasi yactb. Bo MHOrMX XJI0pHIaX NEePEeXOAHBIX METAJJIOB CBSI3H UMEKOT B
3HAYUTEJIbHON Mepe KOBaJIeHTHbIN XapakTep . MaJiono/isipHbie pacCTBOPUTEIH (CIUPT
WIH alleTOH) COJILBATHPYIOT MOJIEKYJIbI HenkoM. [Ipu n1o0aBiieHUM BO/IbI OHA
COJIbBATHPYET HOHBI, BbI3bIBAs JIEKTPOJMTHYECKYI0 quccounanuio . [{Ber pactBopa
NP 3TOM U3MEHseTCs, a 3JIEKTPONPOBOAHOCTH PE3K0O BO3pacTaer .

[paktuyeckas yactb. Llens paboThl: chopMupoBaTh MpEACTABICHUE O POJIM PACTBOPUTEIIS B
ANEKTPOIUTUYECKON TUCCOIMALINY.

Ilepeuens oamuukos yugposoii 1abopamopuu’. JATINK SJIEKTPOIPOBOTHOCTH .
Honoanumenvroe o6opyoosanue:. nBa BHICOKUX XMMHYECKHX cTakaHa (50 mur); cTekisHHAas
aJI0YKa.

Mamepuanvr u peaxmuger: CUCl2 6e3BoaubIii (MMeeT KOpu4HEBbIi 1BeT . [lonyuaror,
HarpeBas KpUCTAJUIOTHIpAT B YallKe JUIsl BHIIAPUBAHUS . XPaHST B IUNIOTHO 3aKPHITOM
COCY/I€); alleTOH WJIH CIUPT .

Texnuka 6e3onacnocmu: 1 . CnupT U alleToH — roproure BemniecTBa. He ncnonap3oBath
oTKpbIToe Mams. CrnenuanbHble Mepbl 0€30MacHOCTH IMpH paboTe € TOPHOUYUMH
KUAKOCTAMHU. M30eraTh momajnaHus cojled Menu Ha KOXY U OJEKIy, TaK KaKk OHHU
SITTOBUTBHI.

2 . Ilpu noragaHuy CMBITH XOJIOTHOHM BOJION O€3 MbLIa.

Hnempyxyus k 6binoHenuio:

1.B xumuueckuii crakan HachbinbTe ~0,5 T 6e3B0gHOTO Xmopuaa meau (1) CuCl2 u naneiite

~25 MII ciupTa WK aleToHa .

2.PacTtBopuTe BellecTBO, MepeMelnBasi COAEpKUMOE CTaKaHa CTEKJISTHHOM

nano4ykoil. Eciy pacTBOpUTH COJIb MOJHOCTBIO HE YAAETCS, aKKypaTHO CIIEHTE
ITOJIYYEHHBIN pacTBOP B APYTOM CTaKaH.

3.Ilorpy3ute B pacTBOp LIyN JaTYHKA AIEKTPOIPOBOIHOCTH U U3MEPHTE

AEKTPOIPOBOJIHOCTD .

4.0O0patuTe BHUMaHueE Ha [[BET pacTBopa. [Ipuneiite k pactBopy 25 mi

Bozbl. [lepemenaiite, 0OpaTuTe BHUMaHHE Ha U3MEHEHNE OKPACKHU.

5.3MeppTe 3IEKTPOIPOBOAHOCTD IOJIYYEHHOIO PacTBoOpa .

Pesynbrater namepennii/HadmoaeHII

BemectBo DNEeKTPONPOBOIHOCTh B CIIUPTE DNEKTPONPOBOTHOCT
(amrerone) b TIOCJIe JOOABIICHUS
BO/IbI
Xnopua meau (11)

Bv1600vb1: OTpa3uTh BIMSHUE PACTBOPUTEIIS HA SIEKTPOIIPOBOIHOCTH COJIH.



Konmponvnvie 6onpocwi: 1.0 4éM CBUIETENBCTBYET POCT 3JIEKTPOIPOBOJHOCTH COIIH
npu go6asnennu Bojwl? 2 . [louemy u3mensercs uset pactBopa? 3 . Kak Biuser
IIPUPOJIa PACTBOPUTEIIS Ha ANEKTPOIUTUYECKYIO TUCCOLUALIUIO?

JladopaTopHblii onbIT Ne 2. «CujibHBIE U €J1a0ble JIEKTPOJIUTHD)
Teopernueckas uacTb. DIEKTPOJUTAMH HA3bIBAIOTCS BELIECTBA, paclajaroluecs Ha
HOHBI BCJIEJICTBUE BJICKTPOIUTUYECKOM
auccouuanui. PacTBOpsl AJIEKTPOIMTOB SBJISIOTCS MPOBOJAHUKAMH BTOPOTO pPoja, Tak
KaKk TMpOBOJAT DOJEKTPUYECKUM TOK 3a cu€r wuoHoB. I[lo cmocoOHOCTH K
ANEKTPOIIUTUYECKON JUCCOIUAIIMM SJCKTPOJIMUTHI YCIOBHO PA3JeNiAli0OT Ha CHIIbHBIE U
crnabpie. CUIIbHBIEC AIIEKTPOJIUTHI MPAKTUUYECKU TTOJHOCTHIO JAUCCOLMUPOBAHBI HA HOHBI
B pa30aBieHHBIX pacTBopax . K HUM OTHOCSTCS MHOTHE HEOPraHHYeCKHE COJIU,
HEKOTOPBIEC KUCIIOTHI U MIEJIOUU

Cnalble 57€KTPO- JIUTHI JHUIIb YAaCTHMYHO TUCCOLMHUPOBAHBI HA HOHBI, KOTOPHIE
HaxoJsTCs B JUHAMUYECKOM PAaBHOBECUM C HEIMCCOLIMMPOBAHHBIMU MoOJeKylnamu . K
CJIa0BIM AJEKTPOIIUTAM OTHOCSTCS MHOTHE OpraHMYeCKHe KUCIOTH 1 OCHOBAHHUS .
[IpakTuueckas yactb. [Jenb pabomvi: ONpeAeInTh, ABISIOTCS U BbIIAHHBIE BELIECTBA
CWIIBHBIMH ~ WJIM  CJa0bIMU  JJIEKTPOJIMTAMH  HAa  OCHOBaHHHM  HU3MEpPEHUs
AJEKTPONPOBOJIHOCTH UX PACTBOPOB .
Ilepeuenv oamuukos yugposoii rabopamopuu’. ATIAK JICKTPOIIPOBOIHOCTH .
Jlononnumenvnoe obopyodosanue. TpU XUMHUYECKUX cTakaHa (25—50 mur), mpombIBajika ¢
JTUCTUTAPOBAHHOM BOJOH .
Mamepuanvi u peaxmugwvr: 10 %-Hble pacTBOPHI COJITHOW, a30THOW M YKCYCHOM KHCIIOT
(>kenatenbHO B KanenbHUIaX ); GUIbTpOBaIbHAS Oymara .
Texnuka bOezonacnocmu: CobOmogaiite Mepsl 0e30macHOCTH TpU paboTe ¢ KUCIOTaMU H
IeTIOYaMH.
Hnuempykyus k 8einonenuio:
1.B tpu crakana Hanere no 25—>50 M1 AUCTUILTMPOBAHHOM BOJIBI.
2.B nepBwlii cTakaH 706aBbTe 1 KaIilo YKCYCHOM KHCIIOTHI, BO BTOPOM — COJISTHOM, B TPETUI

— @30THOM.
3.M3mepbTe 311eKTPONIpOBOJHOCTD KaXA0r0 pacTBOpA,
BBITHpAas MyN QUIBTPOBAILHON OyMaroii mocie Kaxaoro
n3mepeHus . Pe3ynbratsl n3MepeHnit

Ne npoGr1  [3HaueHue 3nekTponpoBogHoCcTH, MKCM/cM  |[Ha3BaHue BBIJaHHOTO BEIIECTBA

1

2

3

Bui600v1: OTpaszute NprUHAIIC)KHOCTH BEIIECTB K CHIIBHBIM M CJIA0BIM AJICKTPOJIUTAM.
KonTtponbHbIe BOIIPOCHI:

1.ITouemy pacTBOp CONSHOM KUCTOTHI JIY4IlI€ MPOBOIUAT

AIEKTPUUYECKUIN TOK TIO CPAaBHEHHUIO C PACTBOPOM YKCYCHOM

KuCH0ThI? 2.K KakuM 371€KTPOJIUTaM OTHOCHUTCSI PACTBOP

a30THOM KucloThl? 3 . 3amanue ajsg noarorosku k I'MA, BITP

@DopMyITBbl TOTBKO CIIA0BIX JEKTPOIUTOB MPEICTABICHBI B PSAY:

1.Ca(OH)2, H2S, H2S04 2.H2CO3, NH3-H20, H2S 3.KOH, KNO3, HCI 4.ZnSO4,
MgCI2, HBr

JeMoHcTpanMOHHbIH oNBIT Ne 2. «3yueHue BIAUSTHUSA PAa3JHYHBbIX (PAKTOPOB Ha
CKOPOCThH pPeaKum»

Teopernueckas yactb. CyliecTBYIOT pa3Hble MoaudUKau npubopa Uisi U3ydeHus
XUMHAYECKHX peakuuid. B oHON KOHCTPYKIIUM POJIb pEaKTOpa BBIMOJIHSACT 0ObIYHAS

npoOupka, B Ipyroi, 6oyiee coBpeMeHHOM, — cocyn JlanmomnbTa.




OnHako TEXHUKA IEMOHCTPAIMHA SKCIIEPUMEHTA OCTAETCS OJIMHAKOBOM. MeHsieTcst

JIUIIG TTOPSITIOK CMEIIMBAHUS pearupyronmx BemiecTs. CHadana B MPOOUPKY-PEaKTOp
3aJIMBAETCs pacTBOP KUCIIOTHI, a B HEr0 IoMellaeTcst TBEPAOE BEIIECTBO (LIMHK,

Mpamop).

[IpakTuyeckas yactb. L{enb paboThl: H3YUUTh BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHYECKON PEAKLIUH.

Ilepeuenv damuuxos yugposoti rabopamopuu’. JATYNK TEMIEPATYPHI ITIATUHOBBIH.
Jlonoanumenvhoe 060pyodosanue. IPUOOP TSI U3yYEHUS CKOPOCTH XMMHUYECKUX PEaKIIHii;
ANeKTpUYecKas TUIMTKA; CTakaH XUMHUYecKUd Ha 250 Ml mimaresns; KpUCTaJUIU3aTop AJIs
npombiBaHUs cocynoB Jlanaonera; npodupku [1X-21 (3 mr .) .

Mamepuanwt u peakmuent: consinas kuciaora (4%-ublit); consuas kuciora (10%-ubrit);
KYCOYKH Mpamopa; MOPOIIOK MpaMopa; yKCycHas kuciota (6%- Hbli); IUHK;

nepokcu]l Bogopoaa (3%-ublit); nuokcua mapranua (IV) .

Texnuxa b6ezonacnocmu. CoOnroAaTh MpaBmiia pabOTHI ¢ KUCIOTaMU U HarpeBaTeIbHBIMU
ANEKTPUYECKUMU MPUOO- paMH .

Huempyxkyus k eeinonnenuio:

Onvim 1.Bnusitaue npupoabl pearupyronux BEIeCcTB Ha CKOPOCTh XUMHYECKOW peakiinu
B oxno xoneno cocyna Jlanmonbra Haneiire 3 mu 1 M pacTBop ykCycHO# KUCHEIBI (
6%-HBIIl pacTBOp), B Ipyroe KOJEHO MoMecTHTe 2—3 TpaHyibsl HHUHKA. Bo BTOpOU
cocyn Jlan- monbTa Hanerte 3 mut 1 M comstHO# kucnotsl ( 4%-HbIil), B Jpyroe KOJIEHO

— 2—3 rpanynsl nuHka . Ilpucoemunurte cocyasl JlanmonbTta K MaHOMETPUYECKUM
TpyOKaM.

Obpamume eéHumanue! OAHOBPEMEHHO MepeselTe KUCIOTHl B cocyaax JlanmonbTa K
rpanynaM I1uHKa. CpaBHUTE YPOBHHM JKUAKOCTM B MAHOMETPHUYECKHX TpyOKax.
VYyamuecs nenarT BbIBOJ O pa3HOW CKOPOCTH XUMHUYECKUX PEAKIIHM .

Onvim 2. BausiHAE KOHIIEHTPAIIUN pearupyroliux BEIIECTB HA CKOPOCTh XUMHUYECKOM
peakuuu

B oxno xoneno cocyna JlannonbTa Haneite 3 M 4%-HO# COJITHON KUCIIOTHI, B APYToe
KOJIEHO ImomecTute 2—3 rpaHysibl HUHKa . Bo BTOpo#i cocyn Jlannonbra Haneite 3 M
10%-Ho¥ CONIHON KUCTIOTHI, B APYroe KoJieHo — 2—3 rpaHynsl nuHKa. [Ipucoenunute
cocyzbl JIJaH0bTa K MAHOMETPUYECKUM TpyOKaMm.

Oobpatute BHUMaHue! OTHOBpPEMEHHO TepenelTe KUCIOThl B cocydax Jlanmomnbra K
rpanynaM I1MHKa. CpaBHMTE€ YpPOBHM MHJAKOCTM B MaHOMETPHYECKHX TpyOKax.
VYuyamuecs 1enarT BbIBOJ O pa3HOM CKOPOCTH XUMHUYECKUX PEAKIIMil.

Oneim_ 3. BrusHWE TemIeparypsl pearupyronmx BEIIECTB Ha CKOPOCTh XHUMHUYECKON
peaxiuu

B onHo xoneno cocyna Jlannonbra Hanente 3 Ma 10 % consiHOM KHMCIIOTBI, B Ipyroe
KOJICHO OMeCTUTe 2—3 TpaHyJibl HIUHKA . Bo BTOpoii cocyn JlannoneTa Hanente 3 M
10%-Ho¥ cousi- HOM KUCIIOTHI, HarpeToi Ha BoasHou OaHe 10 50 °C, B 1pyroe KoJaeHo
— 2—3 rpanynsl nuHKa. IIpucoenmuure cocynsl JlaHmoapTa K MaHOMETPHUYECKUM
TpyOKam.

O6parutre BHuManue! OIHOBPEMEHHO TEpeNielTe KUCIOTHl B cocymax Jlanmombra K
rpanynaM 1uHKa. CpaBHHTE YpPOBHH JKUAKOCTH B MAaHOMETPHUYECKHX TpYyOKax.
VYyamuecs 1earT BbIBOJ O Pa3HOW CKOPOCTH XUMUYECKUX PEAKIUMN .

Onvim Ne 4. BnusiHre TOBEPXHOCTU COTNIPUKOCHOBEHHUSI PEarupyoLX BEIIECTB HA CKOPOCTh
XUMHYECKON peaKIu

B onno xoneHo cocyna JlannonsTa Haneite 3 mi 4%-Ho# CONIIHON KUCIOTHI, B APYTroe
KOJIEHO MomecTuTe 1 I Mpamopa, B34TOrO B BHUAE Kycouka. Bo BTopoil cocyn
Jlangonbra HanelTe 3 M 4%-HOU COJIIHOW KUCJIOTHI, B IPYyroe KoJeHo — | T mopoiika
Mpamopa. [Ipucoeaunure cocyast JIanmonpTa K MAaHOMETPUUYECKUM TPYOKaM.
Obpamume eénumanue! OTHOBPEMEHHO TepeNeiTe KUCIOTHI B cocynax JlaHmonbTa K



MpaMmopy LMHKa. CpaBHHUTE YPOBHH JKHUIKOCTH B MAaHOMETPUYECKHUX TpYyOKax.
VYyamuecs n1enaoT BbIBOJ O Pa3HOM CKOPOCTH XUMUYECKUX PEaKLUH.

Onvim 5. BnusiHue katanau3aTropa Ha CKOPOCTbh XUMUUECKOM peakuu

B crakan ¢ Bono#, Harpetoit 10 50 °C, nomectute 2 JeMOHCTPALIMOHHbBIE IPOOUPKH C
2 mu 3% -HOro pacTBOpa IHEpoOKCcHJa BOAOpona. BeinepkuBaroT mpoOMpKU B BoJE
OKOJI0O 2 MuH. M3Biekute NpoOUMPKUM M3 BOASHOW OaHM M IPOJEMOHCTPUPYHTE
yUalIuMCs pe3yJbTaT — Ha CTEHKaX IMPOOUPKH MOSIBUIUCH My3bIPbKH 'a3a KUCIOPOAA.
B omny u3 mpoOHpok BHeCHTEe Ha KOHYMKE mmarens auokcug Mapranna (IV) .
HaGmnronaroT s3HEpruyHoe BbIAEICHUE KUCIOPOa.

Konmponvnvie 6onpocwi: 1.0T kakux (aKTOPOB 3aBUCHUT CKOPOCTh XUMHUYECKOU
peakuuu? 2.Ilouemy pasioxeHue NEepoKcHIa BOJOPOJAa B INPHUCYTCTBUU IHOKCUAA
Mmapranua (IV) cuauana unér ouenp ObICTPO, a 3aTEM 3aMeIAETCS?

3.3amanus A5 pa3BUTUS QyHKIIMOHAIBHOW I'PAaMOTHOCTH:

B Tpu oamHakoBble TPOOUPKU YUEHUKH HAJHIIU 10 5 MJI pacTBOPA COJSTHOM KHCIIOTBI
OJIMHAKOBOI KOHLIEHTpauuu. B mepByto nmpoOUpKy MONOXKHUIM CTPYKKH JKeje3a, BO
BTOPYI0 — CTPYXKHU LHHKA, B TPETbI0 — CTPYKKHM HEU3BECTHOT'O CBETJIIOTO SIPKO
6necrauiero Metauia. Hanbonee HHTEHCHBHO BbIIETIEHUE ra3a HaOMIO1aIH B TPEThel
poOHpKe ¢ HEM3BECTHBIM MeTaIoM. Bo BTOpoii mpoOupKe ¢ MIMHKOM MHTEHCHUBHOCTh
BbIJICJIEHUS] Ta3a ObUla MeHbIle, yeM B TpeTbedl. B mepBoil mpobOupke ¢ xkene3om
MHTCHCUBHOCTH BBIZICTICHHS Ta3a Obljla HANMEHBIICH.

a)/leiicTBue kakoro (akropa, BIUSIOLIETO HA CKOPOCTb

peakuuu, Habmoaanu yqamuecs? 6) Kakoi meranit mor

HaXOJUThCS B TpeThel npoOupke? 3anummre Ha3BaHUe

MeTaJa.

4.Ha rpaduke npe/cTaBiIeHa 3aBUCUMOCTh

KOHLEHTPAallMd HCXOAHBIX BEIIECTB U IPOJYKTOB

peakuuu OT BpEMEHM NTPOTEKAHUS PEAKIUU:

Puc. 20. TIpadux 3aBUCMMOCTH KOHIIEHTpaIlUU

HCXOJHBIX BEIECTB U NMPOLYKTOB PEAKIUHU OT BPEMEHU

MIPOTEKAaHUS PEaKIIUU

Omnpenenure, Kakas KpHUBas ONMCBHIBAET U3MEHEHUE KOHILIEHTPAILMM HCXOJHBIX BEIIECTB, a
Kakasi — IPOAYKTOB PEAKIIHH .
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