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INOACHUTEJIBHAA 3ATIMCKA

Pabouas mporpamma 1o XMMHUHM Ha YpOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs COCTaBJICHA Ha



OCHOBE MOJIOKEHHI u TpeboBaHUN K pe3ysibTaTaM OCBOCHMSI OCHOBHOW 0O0Opa3oBaTEIbHOM
IpOTrpaMMbl, MPEACTaBICHHBIX B DenepaibHOM TOCyIapCTBEHHOM OOpa30BaTEIbHOM CTaHIApTE
OCHOBHOTO 00I1Iero 00pa3oBaHus, YTBEPKIEHHOTO IPUKa30M MHUHHUCTEPCTBA 00pa30BaHUs U HAYKU
P® Ne 287 or 31.05.2021, ¢ yueroMm IIpumepHoii mnporpammbl BocnuTanusi, OCHOBHOM
o0pa3oBaresbHOM ITporpaMMbl OCHOBHOTO 00111eT0 00pazoBanuss MBOY «COI Ne29y», npumepHoi
paboueit mporpammbl  MHcTUTyTa cTpateruu pa3BuTHsS oOpazoBanusi Poccuiickoit AkamemMuun
obpazoBanus M, 2021

U OpUEHTHpOBaHa Ha peaju3alui0 B IEHTpe OO0pa30oBaHMsI €CTECTBEHHOHAy4YHOH H
TEXHOJIOTHYECKON HampaBiieHHOocTel «Todka pocray, cozmannoro Ha 6aze MBOY «COIL Ne29» ¢
LENBI0 Pa3BUTHA Yy OOYYAIOUIMXCS E€CTECTBEHHOHAYYHOH, MaTeMaTH4ecKOH, HWH(OpMAIMOHHON
IpPaMOTHOCTH, (OPMHUPOBAHUS KPUTUYECKOTO W KPEATHMBHOTO MBIIUICHUS, COBEPIICHCTBOBAHUS
HaBBIKOB €CTECTBEHHOHAYYHON M TEXHOJOTMYECKON HAIPaBICHHOCTH, a TAKXKE JJIs MPAKTHUYECKOU
oTpaboTku yueOHOro MaTepuana o y4yeOHbIM mnpeameram «Dusukay, «Xumusy, «buomorus,
«Texnosorus».

Ha 6a3e nentpa «Touka pocra» obecrieumBaeTcs peaim3anusi 00pa3oBaTeNbHBIX MPOTPaMM
€CTECTBEHHOHAYYHOW M TEXHOJOTHYECKOW HAIPaBJIICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHH C
TpeOOBaHUSMU 3aKOHO/IATENLCTBA B chepe 00pazoBaHus U ¢ yu€ToM pekomeHaanuii degepaibHOro
oreparopa yueOHoro mpeamera « Xumus». O0pa3oBaTesbHas MporpaMma Mo3BoJIIeT HHTETPUPOBATH
peasinzyeMsble 371eCh MOAXO0/Ibl, CTPYKTYPY U COJEpKaHUE ITPU OpraHU3aluu 00y4eHHs] XUMUU B 8—9
KJ1accax, BBICTPOCHHOM Ha 0a3ze JIF000ro U3 JTOCTYMHBIX y4eOHO-MeToIn4ecKuX KoMiuiekcoB (YMK).
Vcnonb3oBanue 000pya0BaHUs LIEHTpa

«Touka pocta» MO3BOJISAET CO3/1aTh YCIOBUSL:

* I pacIIUMpPEHHUs COAEP KaHUS HIKOJIBHOTO XUMUYECKOT0 00pa30BaHus;

* I TOBBIIEHUS TO3HABATEIbHON AKTUBHOCTU OOYYAIOIIMXCS B €CTECTBEHHOHAYUYHOU
obacru;

*  JUIA Pa3BUTHUA JIMYHOCTH peOEHKa B Ipolecce O0y4yeHHMs XHMHUH, €ro CrnocoOHOCTEH,
(dhopMHUPOBaHUS U yIOBIETBOPEHHUSI COITUAIBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

*117151 pabOTHI C OJJapEHHBIMU HIKOJIbHUKAMHU, OPraHU3alluU X Pa3BUTHUS B PA3JIMYHBIX 00JIaCTsIX
00pa30BaTeNbHOM, TBOPUECKON 1A TEIBHOCTH.

[Mpumensiss tudpoBble Ta0OpPaTOpUM HA YpPOKAX XHWMHUHU, YYAIIUECS] CMOTYT BBIMOJIHHUTH

MHO>KECTBO J'Ia60paTOpHBIX pa60T 1 SKCIICPUMCEHTOB 10 IIpOrpaMMme OCHOBHOM IIKOJIBI.
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KpaTkoe onucanue moaxoaoB K CTPYKTYPHPOBAHHIO MATEPHAJIOB

B oopazosamenvnoit npozpamme (OIl) npedocmaenenst cnedyrwoujue pazoenvl:

1 .Meroabl U3yueHus BEIIECTB U XUMUYECKUX SABJICHUN. DKCIIEPUMEHTAIbHbIE OCHOBBI XUMHH.

2. IlepBoHauaibHble XUMUYECKHE TTOHSTHS.

3 PactBopBI.

4 OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTMHEHUM.

5 Teopust 3MEKTPOTUTHUECKON AUCCOIHAIINH.

6 XuMuyeckue peakiuu.

7 XUMHYECKHUE 3JIEMEHTHI (CBOMCTBA METAIOB, HEMETAJIIOB U UX COCTMHEHUIN).

B OCHOBY BBIICTICHUS] TaKHX Pa3JICIOB 3aJ0KEH XUMHYCCKHA IKCIEPUMEHT, TPaJIUIIMOHHAS
cucrema uzydeHus: xumuu. OcHOBHOU (opmol yueOHOU NEeATENBHOCTH SIBISIETCS XUMHUYECKHM
SKCIIEPUMEHT, MPOBOJUMBIA B BHJAE JIAOOPATOPHBIX, MPAKTHUYECKUX pabOT MU JAEMOHCTpALUH.
JIeMOHCTpallMOHHBIN SKCIEPUMEHT MPOBOJIUTCS B TOM CJydae, €CJIU OH OIMAaCeH ISl BBIMOJTHEHUS
YYaIIUMHUCS WM UMEIOITUICS TPUOOP MPEICTAaBIICH B €IMHCTBEHHOM JK3EMILISIPE.

Jast uzyuenus npeamera « XMMHUSD> HA ITalle OCHOBHOI0 0011ero o6pa3oBaHusl OTBOAUTCS
140 4gacoB: 8 xmacc - 70 wacoB; 9 kmacc —70 uacoB. JlanHas oOpa3oBaTellbHAs IIporpamma
o0ecrieurBaeT yCBOCHHE YYAlIMMHCS BKHEHIIMX XHMHUYECKAX 3aKOHOB, TECOPUH U TOHSTHH;
dbopMupyeT MpeacTaBIeHUE O POJIM XUMHUU B OKPYKAIOIIEM MHPE M XKU3HU uernoBeka. [Ipu sTom
OCHOBHOE BHHMAaHHE yAETSETCS CYIIHOCTH XUMUYECKUX PEaKIIUi 1 METO/IaM UX OCYIIECTBICHHUS.

OAHUM U3 OCHOBHBIX MPHHIIMIIOB MOCTPOEHUS MPOTPAMMBI SIBIISIETCS MPUHITUI JOCTYITHOCTH.
DKCIepUMEHTAIBHBIC JIAaHHBIC, TOJNyYCHHBIC YYAlNUMHUCS TIPHU BBIIOJHECHUH KOJMYCCTBEHHBIX
OTIBITOB, TO3BOJIAIOT YYalUMCS CaMOCTOATENBHO JENaTh BBIBOJBI, BBIABIISTH 3aKOHOMEPHOCTH.
[Tonxo/pl, 3aM0KEHHBIE B COJEp)KaHUE MPOTPaMMbl Kypca, CO3/Ial0T HEOOXOIUMBIE yCIOBUS IS
CUCTEMHOTO YyCBOCHHUS VYYalIUMHUCS OCHOB HayKu, /s 0OecledyeHHus pa3BUBAIONIETO H
BOCITUTHIBAIOIIETO BO3ACHCTBUS 00YUEHHUS HA TMYHOCTD y4aIlerocs.

dopmupyemble 3HaHHWS JODKHBI CTaTh OCHOBOW CHCTEMBI YyOEXJICHWW IITKOJbHHKA,

HCHTPAJIbHBIM AAPOM €T0 HAYYHOI'O MUPOBO33PCHUS.

Onucanue MarepuaJibHO-TeXHHMYeCKOH 0a3bl meHTpa «Touka pocra», UCHOJIbL3yeMOro

AJIsl peajin3aluu o0pa3oBaTe/bHBIX IPOrPpaMM B PAMKAX NpenogaBaHus XUMHH

Hugposaa (komnvromepuas) navopamopus (LJI), nporpaMMHO-anmapaTHbIi KOMILIEKC,
JaTYNKOBas CUCTEMa — KOMIUIEKT y4eOHOTO 000pyA0BaHNs, BKIIOYAIOIINN H3MEPUTENbHBIN OJIOK,

nHTEep(elc KOTOPOro MO3BOJIIET 0OCCIECUNBATh CBSA3h C MEPCOHATBLHBIM KOMITBIOTEPOM, U HAOOp



JaTYNKOB, PETUCTPUPYIOIIUX 3HAUCHUS PA3IUYHBIX (PU3NUECKUX BETUUHH.

Jlamuuk memnepamypol ni1amuHo6vlil — NPOCTON U HAJAEKHBIA JAaTYUK, PEIHAZHAYECH IS
M3MEpEHUs TEMIIEPATypbl B BOJHBIX pAacTBOpPax U B Ta30BbIX cpejax. MMeeT pa3nuuHblil [uana3oH
n3Mepennii ot —40 1o +180 °C. TexHuueckue XxapakTepUCTUKH JaTYMKa YKa3aHbl B MHCTPYKIIMH T10
SKCIUTyaTauuu. lamyuk memnepamypol mepmonapualil IpeHa3HAUYCH JIJIsl ©3MEPEHUSI TEMIIEPaTyp
10 900 °C. Mcnonb3yercs pu BHIIIOJIHEHUH pabOT, CBA3aHHBIX C U3MEPEHUEM TEMIIEPATYP IJIAMEHH,
IUIABJICHUS U Pa3JI0KEHUS BELIECTB.

Jlamuux onmuueckou naomuocmu (Konopumemp) — TIpeAHA3HAUYEH IJIsI U3MEpPEHUs
ONTUYECKON MIOTHOCTH OKpAllleHHBIX pacTBOpOB. Mcnonp3yercs npu uzydeHuu teM «PactBopbi»,
«CKOpOCTh XUMHUYECKUX PEAKLUI, ONIPEAEICHUN KOHIIEHTPALlUM OKPAIIEHHbBIX HOHOB.

Jamuux pH nipeHa3zHaveH /71 U3MEPEHUs BOAOPOAHOro noka3aresns (pH) BoaHbIX pacTBOpOB
B Pa3IMYHBIX UCCIIEOBAHUSIX OOBEKTOB OKPY KaIOIIEH Cpebl.

Jamuux  31eKmponpoeoonocmu MpeHa3HaYeH TUIS U3MEpEeHUsi  yJAeJbHOM
ANEKTPONPOBOJIHOCTH KHUAKOCTEH, B TOM YHCIIE€ U BOAHBIX pacTBOpPOB BelecTB. [Ipumensercs mpu
U3Y4YEHUU TEOPUU JIEKTPOIUTHUECKON AUCCOIMALMN, XapaKTEPUCTUK BOIHBIX PACTBOPOB

Jlamuuk X10puo-uono8é WVCHOIb3YyeTCs ISl KOJIMYECTBEHHOTO OMpEACNICHUSI COIEepKaHUs
HMOHOB XJIOpa B BOJHBIX pacTBOpax, MOYBe, NMPOAYKTax NHUTaHuA. K JaTuyuky NHOIKIIOYaeTcs
noHOoceneKTUBHBIA 3ekTpon (MCD) (paboumii 31eKTpoja), MOTSHIMAT KOTOPOTO 3aBHCHUT OT
KOHIEHTPALMHU OIPEIEsieMOro HOHA, B JAaHHOM cllydae oT KoHIeHTpauuu aHnoHoB Cl-. [Torennman
NCD onpenensitoT OTHOCUTENBHO 3JIEKTPOJIa CPaBHEHHUS, KaK IPaBUIIO, XJIOpCEpeOPsHOTO.

amuux Humpam-uono6 NpeIHA3HAYECH U1 KOJIWYECTBEHHOI'O OIPEAEICHUS HUTPATOB B
Pa3IMYHbIX 00BEKTAaX OKPY’KaIoLIEH cpeabl: BOjE, OBOlIaX, GPyKTax, KOJOACHBIX U3IETUSIX U T.1I.

Mukpockon yugpoeoit ipeHa3HaueH A U3ydeHus: (GOpMbl KpUCTANIOB M HAOJIOIEHUS 3a
POCTOM KPHCTAJUIOB.

Annapam ona nposedenus xumuueckux peaxyui (AIIXP) npeaHasHavyeH JUIs MOTyYCHUS U
JIEMOHCTpPALIMH CBOMCTB TOKCHUYHBIX MTAPOB U ra30B . DTH BEILIECTBA MOJyYal0TCs B KOJIOe-peakTope,
U TIpU HarpeBaHuu (WK 6e3 HarpeBaHusl) ra3000pa3Hble BEIECTBA IPOXO/AT Yepe3 MOTJIOTUTEIbHbIE
EéMKOCTH (HacaJK{) C pacTBOPaMM peareHTOB, BCTYMAalOT C HUMU B peakuuio. V30bITOK Trasza
IIOTJIOLIAETCS KUAKUMU U TBEPBIMHU pPEAreHTaMU, a TAK)KE aKTUBUPOBAHHBIM yIIIEM. AMNnapar Jaiie
BCETO HCMOJIB3YIOT JJIA MOJYYEHUS U JIEMOHCTpAaIMU CBOMCTB XJIopa, cepoBosopona. Ilpubdop ona
0emMoHCmpayuu 3a6UCUMOCHU  CKOPOCHU XUMUYECKUX PEaKyuil om pasiudHolX (akmopos
HCIOJIb3YIOT IIPU U3YYEHUH TEMBI

«CKOpOCTh XMMHYECKON peakiuu» U TeroBoro 3¢ dexra xumuueckux peakuuil. [lpudop naér
BO3MOXXHOCTh 3KCIIEpUMEHTAJIbHO HCCJIE0BaTh BIMSHHE Ha CKOPOCTh XHMMHUYECKUX pPEaKIUil

ClIeyIomuX (HaKTOPOB: MPUPOJIBI PEArMpPYIOMIUX BEUIECTB, KOHIICHTPAIMK pearupyoniX BellecTs,



IJIOLIA/IM TPAHUIIBI pasjiena a3 B reTepOreHHbIX cucTeMax (TOBEPXHOCTH COMPUKOCHOBEHHS MEXKIY
pearupyromruMH BeIeCTBaMU ), TEMIIEPATyphl, KaTalln3aTopa, MHIruOUTOpa.

ITunemka-003amop — TNpUCTIOCOOJICHUE, UCIIONIB3YEMOE B JIAOOPATOPUH JII OTMEPUBAHUS
ornpeaenéHHoro o0bEMa KuaKocTu. [IuneTkn BBITYyCKAIOTCS MEPEMEHHOTO U IOCTOSTHHOTO 00BhEMA.
B xommiiekTsl 000OpymOBaHUS Ui MEIUIUHCKUX KJIACCOB BXOJAAT YAOOHBIE MHUIETKU- 03aTOPbI
OJTHOKAHAJIbHBIE, MMO3BOJIIONINE HACTPOUTH HEOOXOIUMBIA 00BEM OTOMPAEMON KHIKOCTU B TPEX
Pa3JIMYHBIX JUaANa30HaXx.

bana komounuposannaa npenHa3HaueHa JJisl HarpeBa CTEKISHHBIX U (HapPopoBBIX COCYIOB,
Korja TpeOyercs co3JaTh BOKPYI HAarpeBaeMoOro cocyla paBHOMEpPHOE TeMIlepaTypHOe IoJe,
n30exaTh WCIOIh30BAHMS OTKPBITOTO TUIAMEHU U PacKalIEHHOHN aieKTpudeckor crupanu. Kopmyc
KOMOWHUPOBAaHHON OaHM crenaH w3 amoMuHUs. JKHIKOCTHas 4acTb KOMOMHHMPOBAHHOW OaHU
3aKpBIBACTCS KOJIbIIAMU PA3ITMYHOIO JUAMETpA.

Ilpuéop ona nonyuenus 2azo06 VCNONb3YyETCS IS MOTYYSHHS] HEOOMBIINX KOJIWYECTB ra3oB:

BOJIOPO/IA, KMCIOpo/ia (M3 EPOKCHIa BOJIOPO/IA), YIIICKHCIIOro rasa.

PaGouas nporpamma no xumuu 15 8—9 kiaccon
€ MCI0JIb30BaHNeM 000py/ioBaHus HeHTpa «Touka pocTa»

Ha 6a3e nentpa «Touka pocra» obecrieunBaeTcs peain3anusi 00pa3oBaTeNIbHBIX MPOrPaMM
€CTECTBEHHO-HAYYHOW M TEXHOJIOIMYECKON HAaIpaBJIEHHOCTEH, pa3padOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSAMH 3aKOHOAATENILCTBA B chepe 00pazoBaHMs U ¢ yUETOM pekoMeHaanuil PenepaabHOro
oreparopa y4eOHoro npeamera « XuMHs».

O06pasoBarenbHas MporpamMma IMO3BOJISIET HHTETPUPOBATh PEeATH3yeMbIe MOAXObI, CTPYKTYPY
U coZiep KaHue MPU opraHu3auy o0yueHus: XuMuK B 8—9 kiaccax, BBICTpOEHHOM Ha 0ase J1:o00ro
U3 JOCTYIHBIX y4eOHO-MeToIn4ecKkux koMiuiekcoB (YMK).

Hcnonb3oBanue obopynoBanus «Touka pocra» mpu peanuzauuu gaHHo OIl mo3sossier
CO3IaTh YCIIOBHSL:

=T paCIUPEHUSA COACPIKAHUSA MIKOJIBHOTO XUMUYCCKOT'O O6pa30BaHI/I$I;

-JUIsl TIOBBIICHHUS I103HABATEIbHONW AKTUBHOCTH OOYyYalOMIMXCS B €CTECTBEHHOHAYYHOMH
oOacru;

-IUTSE Pa3BUTHA JIMYHOCTH peOEHKAa B Tpoliecce OOy4YeHHsS XHWMHUH, €r0 CIIOCOOHOCTEH,
(GbopMHPOBaHUS U yIOBIETBOPEHMSI COL[UAIIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

-JUTs pabOTHI ¢ OAAPEHHBIMH IIKOJIBHUKAMHU, OPTaHU3aIMH UX Pa3BUTH B Pa3IMYHBIX 00JIACTSIX

O6p3.30BaTeJ'H:H0ﬁ, TBOp‘lCCKOﬁ ACATCIIBHOCTH.

Hopwmbl ou1eHOK 32 Bce BHAbI IPOBEPOYHBIX padoT



«5» — ypOBEeHb BBHINOJHEHHUS TPeOOBaHUII 3HAYUTENHHO BBIIIE YIOBIETBOPUTEIHHOIO:
OTCYTCTBHE OIIMOOK, KaK IO TEKyIeMy, TaK U MO MPEeAbIayleMy yaeOHOMY MaTepHuaiy; He Oojee
OJIHOT'O HEJIO4ETA.

«4» — ypoBeHb BBINIOJIHEHUsI TPEOOBAHUN BBIIIE YIOBICTBOPUTEIBHOIO: Haimuuue 2—3
omuOoK Ui 4—6 HEemo4ETOB MO TEKyIIeMy ydeOHOMY marepuainy; He Oojiee 2 omuOok wim 4
HEZOYETOB MO MPOWIEHHOMY MaTepuaiy; WCIOJIb30BaHWE HEPANMOHAIBHBIX MPHEMOB PEIICHUS
y4eOHOIl 3a/1a4H.

«3» — J0CTaTOYHBIA MUHUMAaJIbHBIA YPOBEHb BBIMOJIHEHHS TPEOOBAHUM, MPEIbABISEMBIX K
KOHKPETHOMU paboTe: He 6osee 4—6 ommbok miu 10 He1o9ETOB 10 TeKyIeMy y4eOHOMY MaTepuay;
He 6oee 3—5 ommOoK wiu He OoJiee 8 HEJJOYETOB IO MPONICHHOMY Yy9eOHOMY MaTepualy.

«2» — ypOBEHb BBINOJHCHUS TPEOOBAaHUI HIDKE YIOBICTBOPUTEIBHOIO: Hanmmuue Oosee 6
omun6ok win 10 Hemo4eToB Mo TeKyleMy MaTepuany; 6onee 5 omuOOK wiu 6ojiee 8 HETOUETOB MO

l'[pOfII[GHHOMy MaTrepualy.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA
YYEBHOTI'O ITIPEJIMETA «XUMMSI» B OCHOBHOM IIKOJIE

W3ydyenne XMMUM B OCHOBHOW IIKOJIC HANpABIEHO HA JOCTHXKE- HUE OOyYaroIIMMUCS

JIMYHOCTHBIX, METAITPCAMETHBIX U IIPEAMET- HbIX PE3YJIbTaTOB OCBOCHUA yqe6Horo npeameTa .

JIMYHOCTHBIE Pe3yJbTAThI

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHHUS TPOTPAMMBI OCHOBHOTO 00miero oOpa3oBaHUs
JOCTHTAIOTCS B X0J¢ OOYYCHHS XUMHH B €IMHCTBE YYEOHOW W BOCHHUTATEIIBHOW JCSITCIBHOCTH
Opranm3aniud B COOTBETCTBUU C TPAAMIIMOHHBIMH POCCHUHUCKMMH COLIMOKYJbTYPHBIMU U
JyXOBHO-HPABCTBCHHBIMU IICHHOCTSIMHU, TPHUHATHIMA B OOIIECTBE MpaBUJIaMH W HOPMaMHu
MOBEJICHUs, W CIOCOOCTBYIOT IIpoIlecCaM CaMONO3HAHHUA, CaMOPA3BUTHUS M COLMATU3ALNH
o0yuaromuxcs .

JIM4HOCTHBIE Pe3ybTAaThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

Iampuomuueckozo 6ocnumanus

1) LIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY W
HAyYHOMY HACIEAWI0, MOHUMAaHMS 3HAUEHUS XU- MUYECKOM HAyKHM B JKH3HU COBPEMEHHOIO
oOmecTBa, CIOCOOHOCTH BIIAJETh JOCTOBEPHOH HHGOpPMAIMEH O MEepeOBBIX AOCTIKCHUIX U
OTKPBITUSIX MUPOBOM M OTCUYECTBEHHOM XMMUH, 3aMHTEPECOBAHHO- CTH B HAYYHBIX 3HAHMUSIX 00
YCTPOUCTBE MUpPA U OOIIECTBA;

I'pasicoanckozo éocnumanus

2) MIPEJICTABJICHHS O COIIMAIbHBIX HOPMaX W MpaBUilaX MEKIUYHOCTHBIX OTHOILICHHUH B
KOJUUICKTHBE, TOTOBHOCTH K PA3HOOOPa3HOM COBMECTHOM JEATEIHHOCTH MPU BBHIMOJTHEHUN YICOHBIX,
MMO3HABATEJIHHBIX 33/1a4, BHIMOJTHEHUU XUMUUYECKUX SKCIIEPUMEHTOB, CO3/TAaHUU YUYEOHBIX TTPOEKTOB,
CTpeMJICHHs] K B3aMMOIOHUMAaHHUIO M B3aMMOIIOMOIIM B Ipoliecce ATONH y4eOHOU NesTeTbHOCTH;
TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHHUE U MOCTYNKH CBOMX TOBAPUIIEH C MO3UIIMU HPABCTBEHHBIX U
MPaBOBBIX HOPM C YYETOM OCO3HAHHMS TIOCIIECTBUN MMOCTYIKOB;

Ilennocmu nayunozo noznanus

3) MHPOBO33PEHUECKUX TMPEACTaBICHUH O BEIIeCTBE M XUMHUUYECKOM peakiuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3BU THUS HAYKH U COCTABJISIOLIMX OCHOBY ISt
MMOHUMAaHUS CYITHOCTH HAyYHOW KapTHUHBI MUPA; MPEACTABICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS TPUPOIBI, B3AaUMOCBS3SIX UYEJIOBEKA C IPUPOTHOM CPEIOi, O POJIM XMMHUU B TTIO3HAHUU dTUX
3aKOHOMEPHOCTEM;

4) MO3HABATEIBHBIX MOTHBOB, HAMPaBICHHBIX HAa TIOMyUYE€HHE HOBBIX 3HAHUM 110 XUMHUH,
HEOOXOAUMBIX TSl O0BSICHEHUS HAOII0Ja€MBIX MTPOIIECCOB U SIBICHUIA;

5) MO3HABAaTEIbHON U HMHQOPMAIIMOHHOM KyJNbTypbl, B TOM 4YHCJIE HaBBIKOB



CaMOCTOSITENTLHOM pPa0OThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM JIUTEpaTypoll, AOCTYNHBIMU
TEXHUYECKUMH CPEJICTBAMU WH(POPMAITMOHHBIX TEXHOIOTHIA;

6) HWHTEpeca K 00yUeHUIO ¥ TO3HAHUIO, TI0003HATETFHOCTH, TOTOBHOCTH U CIIOCOOHOCTH
K caM00OPa30BaHMIO, UCCIIEIOBATEIbCKON IEATEIBHOCTH, K OCO3HAHHOMY BBIOOpPY HANpaBICHHOCTH
U YpOBHS 00yuYeHUSs B AajbHEHIIEM;

Dopmuposanusn Kyabmypol 300p06bs

7) OCO3HAHUs I[IEHHOCTH >XKWU3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3/0POBBIO,
YCTaHOBKH Ha 3JI0POBbIN 00pa3 >KM3HHU, OCO3HAHUS MOCIEICTBUN U HETIPUSATHS BPEIHBIX MPUBBIYEK
(ymoTpeOsieHHusT aJKOTOJIsl, HApPKOTHUKOB, KYypeHHUs), HEOOXOIUMOCTH COOJIIOJCHUS TPaBHII
0€301MacCHOCTH NP OOPAIICHUH ¢ XHMHYECKUMU BEIIECTBAMHU B OBITY M pEATbHOMN KH3HH;

Tpyooeozo éocnumanus

8) KOMMYHHKATUBHOM KOMIETEHTHOCTH B 00IIECTBEHHO MOJIC3HOMH,
y4eOHO-UCCIIeIOBATENILCKOM, TBOPYECKOW W JAPYTUX BUAAX JCSATENBHOCTH; HMHTEpeca K
MPAKTUYECKOMY HM3yUYEHHUIO TpodeccHii W Tpylna pa3IMdHOrO0 pPoJa, B TOM YHCJIE HAa OCHOBE
MIPUMECHECHHS TTPEIMETHBIX 3HAHWIA 110 XMMHH, OCO3HAHHOTO BBIOOpA WHIUBUAYATBHON TPACKTOPUU
MPOJOJKeHHsT 00pa3oBaHUs € Y4YETOM JIMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XHMHUH,
OOIIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTENH;

IKonozuueckoz2o eocnumanus

9) 9KOJIOTMUYECKH 11€JI€CO00PA3HOT0 OTHOLIEHUS K MPHUPOJE KaK MCTOYHUKY JKHU3HU HA
3emiie, OCHOBE €€ CyIeCTBOBAHUS, TOHUMaHUs IIEHHOCTH 3[J0POBOTO U OE30MacCHOTO 00pa3a >KU3HHU,
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DPU3NYECKOMY U IICUXUYECKOMY 3/I0POBbIO, OCO3HAHUS
LIEHHOCTH COOJIOZEHMs MpaBuil 0€30IacCHOrO MOBEACHMS NMpU paboTe ¢ BEUIECTBAMM, a TaKke B
CUTYAITUSX, YTPOKAIOIIUX 3I0POBBIO H KU3HU JTFOJICH;

10) CIOCOOHOCTH MPUMEHAThH 3HAHMSI, MOTyYaeMble TPH U3yUYeHUN XUMUH, IS PelIeHUs
3a/la4, CBS3aHHBIX C OKPY’KAIOUIEH MTPUPOAHON Cpenoi, MOBBIIMIEHUS YPOBHSA 3KOJOTHYECKON
KYJIbTYPBI,0CO3HAHUS TJIOOATHHOTO XapaKTepa SKOJOTUYCCKUX MPOOJIeM W My-TeH WX pelIeHUs
MOCPEACTBOM METOJIOB XUMHH;

11) AKOJIOTHYECKOTO MBIIIICHUS], YMEHHUSI PYKOBOJCTBOBATHCS MM B TO3HABATEIHHOM,

KOMMYHHKaTHBHOﬁ U COLMaJIbHOM IMPpaKTHUKE.

MeTanpeameTrHblie pe3yabTaThl

B cocraBe MeranpeIMETHBIX pe3yJIbTaTOB BBIACISAIOT 3HAUMMBbIE I (OPMHPOBAHUS
MHUPOBO33pEHUSI OOLICHAayyHble MOHATUS (3aKOH, TEOpHUs, MPUHIMI, TUHOTe3a, (akT, cCUCTEMa,
MpOIIECC, IKCIIEPUMEHT W JIp.), KOTOpPbIE HCIIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX Y4EOHBIX

mpeaMeTax M MO3BOJIAIOT Ha OCHOBE 3HAHUU U3 3THUX MpeIMeToB (OPMUPOBATH MPEACTABIECHUE O



[IEJIOCTHOW HAy4YHOW KapTHHE MHpa, W YHUBEpcajdbHbIC y4YeOHBIC NEUCTBHUS (TMO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYJSITHBHBIC), KOTOpPBIE OOECIeunBalOT (OPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITETLHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YICOHOH 1eATeIbHOCTH.

MeranpeamMeTHbIe pe3yIbTaThl OCBOCHHs 00pa30BaTEILHON MTPOTrPaAaMMBI 0 XUMUHU OTPAKAIOT
OBJIQJICHHE YHUBEPCATbHBIMH MT03HABATEILHBIMU JCHCTBUSIMH, B TOM YHUCIIC:

Bbazoevimu nozuueckumu oelicmeusamu

1) YMEHUEM HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS] IPU OCBOCHUM 3HAHUM:
PacKphIBaTh CMBICT XUMUYECKHUX MOHATHHA (BBIIEIATh MX XapaKTEepPHbIC MPU3HAKH, YCTaHABIIUBATh
B3aUMOCBS3b C JIPYTHUMH MOHSATHSMH ), HCTIOJIB30BaTh MOHATHUS JIJIs1 OOBSICHEHUS OTACIbHBIX (DaKTOB
U SIBJICHUI; BBIOMpATh OCHOBAaHUS W KPUTEPUU IS KIACCU(UKAIMM XUMHUYECKUX BEIICCTB W
XUMHYECKUX PpEaKIHWid; yCTaHABIWBATh NPHUYUHHO-CICICTBEHHBIC CBS3U MEXKIYy OOBEKTaMHU
W3YYEHHUSI; CTPOUTD JIOTUUECKHUE pacCy X AeHUs (MHAYKTUBHbBIC, 1€ yKTUBHbIC, IO aHAJIOTHH); eIaTh
BBIBOJIBI U 3aKJIIOUEHUS;

2) YMEHHUEM NPHUMEHSTh B MPOLIECCE MO3HAHUS CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH,
WCIIONBb3yEMbIE B XUMHUHU, NPeoOpa3oBbIBATh I[IUPOKO MPUMEHSEMbIE B XHMUHU MO/IEIbHBIC
MIPEJICTABICHUS] — XUMUYECKUH 3HAK (CMMBOJI 3JIEMEHTa), XUMUYeckas GopMmylia U ypaBHEHHUE
XUMHYECKOHN peakliuyi — MpU PeleHu y4eOHO-T03HaBaTEIbHBIX 33/1a4; C YYETOM STUX MOJETBHBIX
MIPEJICTABJICHUIA BBISBIISATh U XapaKTEPH30BATh CYIICCTBEHHBIC MPU3HAKH M3y4aeMbIX OOBEKTOB —
XUMHYECKHUX BEIIECTB U XUMHUCCKUX PEaKIINN;

Bbazoevimu uccnedosamenvckumu oelicmeusmu

3) YMEHHEM HCTOIb30BaTh MOCTABIEHHBIE BOPOCHI B KAY€CTBE HHCTPYMEHTA TTO3HAHMUSI,
a TaKkKe B KaueCTBE OCHOBBI I (POPMUPOBAHHUS THUIOTE3bl MO TMPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

4) MpHOOpETEeHUE OMBITA MO MNIAHUPOBAHUIO, OPTAHU3AIIMH U TPOBEICHUIO YUEHUYECKUX
HKCIIEPUMEHTOB: YMEHHE Ha0MI01aTh 32 XO- JIOM IPOIIecca, CAaMOCTOATEIBHO MPOTHO3UPOBAThH €0
pe3yabTaT, GopMyIupoBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJbTaTaM MPOBEAEHHOTO OIIbITA,
WCCTIEIOBAHMS, COCTABIIATH OTUYET O MPOJIETIaHHON padoTe;

Pabomoii c ungpopmavueii

5) YMEHHEM BBIOMpaTh, AaHATU3UPOBATh W UHTEPIPETUPOBATh HH- (HOPMAIUIO
pasNIUYHBIX BUAOB HW  (HOpM  MpeacTaBieHHs, TOJYYaeMyK M3 Pa3HbIX HCTOYHHUKOB
(HayyHO-TIOMyJISIpHAS JIMTEpaTypa XHWMHUYECKOTO COJIEp)KaHHs, CIPABOYHBIE TMOCOOHUS, PECypChl
WutepHera);

6) YMEHHEM MPHUMEHSTh pa3INuHble METOJbI W 3ampoCchl MPH MO- UCKEe W OTOOpe
WH()OpPMAIIMM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJWMBIX JUIS BBITOJIHCHUS YYEOHBIX U

IIO3HABaTCJIbHBIX 3aaad onpenenéHHoro THIIA, HpI/IO6peTeHI/IC OIbITa B 00JaCTH MCITOJb30BaHM



MH(OPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUHM,  OBJaJ€HHE  KYJIbTYpOW  aKTHBHOIO
HCII0JIb30BAaHNUs Pa3IMYHBIX [IOUCKOBBIX CUCTEM;

7) YMEHHUEM HUCIIOJIb30BaTh U aHAJTM3UPOBATH B IIpoIecce yueOHOM U NCCIIeI0BATENCKOM
JesITeIbHOCTH UH(OPMALIMIO O BIUSHUHU MPOMBIIUIEHHOCTH, CEIbCKOT0 X0341iCTBA U TPAHCIIOPTa HA
COCTOSIHME OKPY>KaloIlel MPUPOTHOM Cpeibl;

Yuueepcanvonvimu kommynuxamuenvimu oeiicmeuamu

8) YMEHHEM 33/1aBaTh BOMPOCHI (B XOJE AWAIOTa W/WIM JUCKYCCHH) IO CYIIECTBY
oOcyxxgaeMol  TeMmbl, (POPMYJIUPOBATH CBOM  MPEAJIOKEHUS OTHOCHTEIBHO  BBIIOJHEHUS
MIpeIJIOKEHHOM 3a/1a4H;

9) NpUOOpEeTeHHEe OMbITa NPE3CHTAIlMd PE3yJbTATOB BBITOJHEHHUS XHMHYECKOTO
JKCIepUMEHTa (JTa0OPATOPHOTO OMBITA, Ta00PATOPHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB,
y4eOHOT0 MPOEKTa);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpPCTHHKAMH IIO3HABATENBHOU U
HCCIIEIOBATENbCKOM JESTEIbHOCTH MPU PEILIEHUU BO3HUKAIOIIKX MPOOJIEM Ha OCHOBE YUETa O0IIUX
MHTEPECOB M COTJIACOBAHUS MO3UILIUI (00CYKACHNSI, 0OMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD» U JIp.);

Yuueepcanonvimu pecynamuenvimu oeiicmeuamu

11) YMEHHEM CaMOCTOSATEIbHO ONpPENeNsITh LETH JAESITeIbHOCTH, IUJIaHHUPOBATh,
OCYIIECTBIATh, KOHTPOJIUPOBATh M IPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JIEATEIbHOCTD,
BBIOMpaTh Hambonee 3G(EKTUBHBIE CIMOCOOBI pelIeHHs YYEOHBIX M TI03HABATENBHBIX 3ajady,
KOPPEKTHPOBaTh MPENJIOKEHHBIA AITOPUTM JAEUCTBUN TIPU BBINOJIHEHWHM 33JaHUN C y4ETOM
MOJTyYeHHS HOBBIX 3HAaHUM 00 U3yuaeMbIX 00BEKTaX — BELIECTBAX U PEAKLIUSX;

12) YMEHHEM HCIOJIb30BaTh M AHAIW3UPOBATh KOHTEKCTHI, IpPEJIaraéMble B YCIOBHUH
3a/1aHHM.

IIpenmeTHbie pe3yJIbTaThI

B cocraBe mpeaMeTHBIX pPE3yJdbTaTOB [0 OCBOGHHIO 00s3aTEIbHOIO  COJEpIKaHUS,
YCTAHOBJICHHOTO  JIaHHOW TNpUMEpHOWM  pabodeil  mporpaMMoOM, BBIIETSIOT:  OCBOEHHBIE
00y4aroIMMUCS Hay4Hble 3HaHUS, YMEHHS U CIIOCOOBI IeHCTBUH, crierududecKkue A1 MpeaMeT- HOi
obnactT «XUMHs», BHIBI JEATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHHS, €ro HHTEpIpeTaluH,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUE€OHBIX U HOBBIX CUTYaIUIX.

[IpenMeTHble  pe3ynbTaThl  MPEACTABIEHBl MO roJaM  OOy4eHHMs] M OTpa)KaroT

c(hOpPMHUPOBAHHOCTH Y OOYYAFOIIINXCS CIEAYIOITINX YMEHUMN:

8 KJIACC
1) PAcKpbiéams CMBICII OCHOBHBIX XUMHUYECKUX NOHATHI: aTOM, MOJIEKYJIa, XUMHYECKUI

3JIEMEHT, IMPOCTOC BCIICCTBO, CIIOKHOC BCIICCTBO, CMECh, B&AJICHTHOCTh, OTHOCUTCJIbHAA aTOMHas U



MOJIEKYJISIpHasl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAsl Macca, MaccoBasi 1011 XMMUYECKOT O
3JIEMEHTA, MOJIIPHBII 00BEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEIEHOCTD, CTETIEHb
OKHCIICHHUS, XUMHYECKas peakUus, TeIIoBOiH HPQeKT peakuuu, Kiaccu(uKanus peakiu,
XMMHYECKas CBA3b, PACTBOP, MACCOBasl J0JIsI BELIECTBA B PACTBOPE;

2) WIIIOCMPUpPOsams B3aUMOCBSI3b OCHOBHBIX XMMHYECKHX MOHATHHA (cM . m . 1) u
IIPUMEHSTH 3TU MOHATHUS IPU ONIMCAHUU BELECTB U UX IPEBPAIICHUN;

3) UCNONb306aMb XUMHUUYECKYI0 CHMBOJIUKY JJISi COCTaBJICHUS (OPMYNT BELIECTB U
YpPaBHEHU XUMHYECKUX PEAKIU;

4) onpeodenams BAIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHMSX; CTEIEHb
OKHCJIEHHUS DJIEMEHTOB B OMHApPHBIX COECIUHEHMSX; MPUHAIEKHOCTh BEILECTB K ONpPEACIEHHOMY
KJIacCy COCIMHEHHH 1o (opmysiaM; BHJ XUMHUYECKOW CBsI3W (KOBaJIGHTHAas U HWOHHAs) B
HEOPraHMYeCKUX COCTUHECHUSX;

5) packpvieams cmuica niepuoandeckoro 3akona Jl. M. MenneneeBa: 1eMOHCTpUPOBAThH
[IOHMMAaHUE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT UX IOJIOXKEHUS B
MEPUOJNYECKON CHCTEME; 3aKOHOB COXpPaHEHMsI MacChl BEILECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO yUY€HHsI, 3aKOHa ABOIaJpo; Onuculeamy U Xapaxmepuszoéams TaOINUHYIO
bopMy nepruoANYECKON CUCTEMbI XMMUYECKHUX JIEMEHTOB: pa3InyaTrh MOHATHS «TJIaBHAsS MOJrpyIna
(A-rpymma)» u «mobounas nmoarpynna (b-rpymma)», mansie U OONBIINE TEPHOIBI; COOMHOCUMDb
0003Ha4YeHHUsl, KOTOpble nMeroTces B Tabnune «llepuonnueckas cuctemMa XMMHUYECKUX 3J1€MEHTOB /.
N. MenneneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTHKAaMHM CTPOCHHS aTOMOB XMMHYECKUX 3JIEMEHTOB
(coctaB u 3aps] s7pa, o0IIee YUCIIO JIEKTPOHOB M paclpe/ieIeHue UX 110 3JIEKTPOHHBIM CII05M);

6) Kiaccuguyupogams ~ XUMHYECKHE  BJIEMEHTHl;  HEOPraHWYEeCKHE  BEIECTBa;
XUMHUYECKHE peakiuu (M0 YHUCIy M COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
dbdexry);

7) xapakmepuzoeams (onucviéams) oOIIMEe XMMUYECKHE CBOMCTBA BEIIECTB PAa3IUYHBIX
KJIACCOB, IMOATBEPXk/as ONUCAHHE MpPUME- paMU MOJIEKYJISIPHBIX YPaBHEHHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIU;

8) NPOCHO3UPO6AMb CBONCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOI'O COCTaBa;
BO3MO>XHOCTH NPOTEKaHHsI XUMUYECKHUX ITPE- BPAIIEHNUI B PA3IMUHBIX YCIOBHSIX;

9) 8bIYUCTAML  OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEILECTB;
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIeMeHTa Mo (opmysie COeAMHEHUS; MAacCCOBYIO JIOJIIO BEIECTBA B
pacTBOpe; MPOBO- AUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peaklnu;

10) NnpUMeHAmMb OCHOBHBIE OTIEpallMN MBICIUTEIbHON AESITEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHUE, 00001IeHIE, CUCTeMaTH3allMI0, KJIacCU(UKAIINIO, BBISIBIEHUE TPUUNHHO-CIIEICTBEHHBIX

CBs3CH — AJI1 U3YUYCHUSA CBOICTB BCIIECCTB U XUMHNYCCKHUX peaKuHﬁ; €CTCCTBECHHO-HAYYHBIC METO/IbI



NO3HaHWS — HAOJIOICHNE, N3MEPEHHE, MOJICIINPOBAHNE, SKCIIEPUMEHT (peaIbHbIM U MBICICHHBIN);
11) cnedosamy TIpaBUIAM IOJb30BAaHMS XHMUYECKOW MOCYJOH U J1abOpaTOpHBIM
000pyI0BaHUEM, a TAK)KE MPABUIIaM 0OpaIleHHsI C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIMSIMHU T10
BBITTOJTHEHUIO JITAOOPATOPHBIX XMMHUYECKHX OIBITOB 10 ITOJyYCHHUIO M COOMPAHMIO T'a3000pa3HBIX
BEIECTB (BOAOPOJA M KUCIOPO/a), IPUTOTOBICHUIO PACTBOPOB C ONPENEIEHHON MaccoBOM J1oJei
paCTBOpéHHOI‘O BCIICCTBA, IIJIAHUPOBATL W IMPOBOAHUTbL XHUMHYCCKUC OKCIICPUMCHTHI II0
pacro3HaBaHMUIO PACTBOPOB LIEJIOUEH U KUCIOT C TOMOIIBIO0 HHIMKATOPOB (JIAKMYC, (heHOIPTaTICHH,

METHJIOPAHIK U JIp.).

9 KUIACC

1) PACKpbleams cMblCl OCHOBHBIX XUMHUYECKHUX MOHATUN: XUMUYECKHUI JIEMEHT, aToM,
MOJIEKyJ1a, MOH, KaTHUOH, aHHOH, IPOCTO€ BEUIECTBO, CJIOKHOE BEIIECTBO, BaJIEHTHOCTb,
NIEKTPOOTPHULATEIBLHOCTD, CTEIIEHb OKUCIICHUS, XUMUUYECKasl pEaKIIHsl, XUMUYECKas CBS3b, TEINIOBON
3pdeKT peakuud, MOIb, MOJSPHBIA O00BEM, pPACTBOP; AJIEKTPOJMUTHI, HEIJICKTPOIUTEHI,
AIIEKTPOIUTUIECKAs TUCCOIMALINS, PEaKIIM HOHHOTO 0OMeHa, 00paTHMbIe M HEOOpaTUMBIE PEAKIIHY,
OKHCJINTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLUHM, OKHUCIUTENNb, BOCCTAHOBUTENb, OKUCICHHE W
BOCCTAQHOBJICHHE, QJJIOTPONUs, aM(OTepHOCTb, XHUMHUUYECKas CBsA3b (KOBaJEHTHas, WOHHAs,
MeTaJlJIn4ecKasi), KpucTauInuecKas penérka, Koppo3usi METaJUIOB, CILJIaBbl; CKOPOCTh XUMUYECKOU
peaxuuu, npeaenbHo pomycrumas koH nentpanus (I11K);

2) UNTIOCMPUPOBAmMs B3aUMOCBS3b OCHOBHBIX XHMHYECKUX MOHATHH (cM. m.1) u
MIPUMEHSTH 3TU MOHATHUS IPU ONIMCAHUH BEIECTB U UX NPEBPAICHUN;

3) UCNONb306aMb XUMHUYECKYI0 CHMBOJIUKY JJISi COCTaBJIEHUS (OPMYN BELIECTB U
YPaBHEHUN XUMUYECKHUX PEAKLINM;

4) onpedenams BAJEHTHOCTh W CTENEHb OKHCIEHHUS XHMHUYECKHX JJIEMEHTOB B
COCIUHEHMUAX PAa3JIMYHOIO COCTaBa; IPUHAMJIECKHOCTh BEIIECTB K ONPEACIEHHOMY Kiaccy
COeUHEHUI 1o (opMysaM; BUJ XUMHUYECKOW CBS3U (KOBaJIEHTHAasl, MOHHAs, METAJUIMYEecKas) B
HEOpPraHMYECKUX COEAMHEHHUSX; 3apsi/l MOHA MO0 XMMHUYECKOH QopMmyJie; XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHMUECKUX COETUHEHUM, TUIl KPUCTAJUINYECKON PEIIETKY KOHKPETHOTO BEILIECTBA;

5) packpuleams cmvica iepuoandeckoro 3akona J[. 1. MenneneeBa u AeMOHCTpUPOBAThH
€ro NMOHMMAaHUE: ONUCbIBAMb U Xapakmepuzoeams TAONHUYHYIO (HOpMY NEPUOTUYECKON CHCTEMBI
XUMHYECKHUX DJIEMEHTOB: Da3nyaTh MOHATHUSA «rJlaBHas mnoArpymnmna (A-rpymnma)» U «mnoOouHas
noarpymnna (b-pymnmna)», Massie 1 60JIbIIME TEPUOIBI; COOMHOCUMb 0003HAUEHH S, KOTOPbIE UMEIOTCS
B IEPHOAMYECKONW TaOJUIe, C YHCIOBBIMU XapaKTEPUCTHKAMH CTPOEHHUS aTOMOB XHMHMYECKHX
3JIEMEHTOB (COCTaB U 3apsijl A1pa, 00Ilee YHUCIIO 3JIEKTPOHOB U PACIPENCIIEHUE UX 110 3JIEKTPOHHBIM

CIIOSIM); 00BACHAMDb OOITHE 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB JIEMEHTOB U UX COCMHCHUH B



npejienax MajbIX MEPUOOB U IVIAaBHBIX MOATPYII C YYETOM CTPOCHHS UX aTOMOB;
6) Kiaccupuyupoéams ~ XUMHYECKHE  DJIEMEHTHI;  HEOPraHWYECKHE  BEIECTBA;
XUMHUYECKUE peakiuu (MO YMCIy M COCTaBY YYacTBYIOLIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY

3¢ (deKTy, 10 U3MEHEHUIO CTENeHEH OKHUCICHHSI XUMHUYECKHUX DJIEMEHTOB);



7) xapaxkmepuzoeams (onucvléams) oOUIE XUMUYECKUE CBOMCTBA BEILIECTB Pa3IMUHbIX
KJIaCCOB, TOJATBEpKJasi OMNHCaHUE TMPUME- paMu MOJICKYJSIPHBIX W HMOHHBIX YpaBHEHUMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUA;

8) cocmaensimes YpaBHEHHS 3JCKTPOIUTUYECKON TUCCOLMAIMU KHUCIOT, LIeoued H
COJICHl; TMOJIHbIE W COKpAaIEHHBbIE YpPaBHEHMsI PEaKIMil MOHHOrO OOMEHAa; ypaBHEHHUS peaklui,
MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUUECKON CBSI3U MEXK/Ty BEIIECTBAMU PA3IMUYHBIX KIIACCOB;

9) PAcKkpbléams CyIMIHOCTh OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM
COCTaBJICHHSI 3JIEKTPOHHOTO OanaHca ATUX PeaKIuii;

10) NpPOCHO3UPO6amMb CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS; BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHUX MTPEBPAIICHUI B Pa3IMUHbBIX YCIOBUSX;

11) 8bIYUCAAML OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEILECTB;
MacCOBYIO JOJI0 XUMHUYECKOT0 3JIEMEHTa 10 Gop- MyJie COeIUHEHHS; MACCOBYIO JIOJIFO BEIIECTBA B
pacTBoOpe; MPOBOAUTH PACUYETHI IO YPABHEHUIO XUMUYECKON PEaKINH;

12) credosams  TPaBUIAM  IOJIB30BAaHMUSI XMMHUYECKOM mocylol M 1a00paTOpHBIM
00opyI0BaHNEM, a TAKXKE TPaBUIIaM OOPAIICHHS C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKITUSMHU 10
BBHITIOJTHEHUIO J1a00PaTOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMPAHMIO Ta3000pa3HbIX
BEIIECTB (aMMHUaKa U yIIEKUCIIOro rasa);

13) npogooums peakluy, IOATBEPKIAIOIINE KAYECTBEHHBI CO- CTaB pa3jIMYHbIX
BEIIIECTB: PAaCMO3HABATH OMBITHBIM ITyTEM XJIOPU/I- OPOMHUI-, HOTUI-, KapOoHat-, hocdar-, cunukar-,
cynb(haT-, THAPOKCUA-UOHBI, KATHOHBI aMMOHUS U HOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PacCTBOpPaX HEOPTraHUYECKUX BELIECTB;

14) npuMeHsAmMb OCHOBHBIE OTIEpaIlMN MBICIIUTEIbHON AESITEIbHOCTH — aHaJIU3 U CUHTE3,
cpaBHEHHUE, 0000IICHNE, CUCTEMATHU3allNI0, BBISBICHUE MPUYWHHO-CICCTBEHHBIX CBS3EH — s
M3Y4YEHHUs CBOMCTB BEILLECTB U XUMHUYECKUX PEAKIIMil; €CTECTBEHHO-HAYYHbIE METO/bl TO3HAHUS —

Ha6J'IIOI[eHI/Ie, N3MCPCHUC, MOACITIUPOBAHUEC, SKCIICPUMCHT (peaJIBHHﬁ u MbICHCHHBIﬁ).

COJEPKAHHUE YYEBHOI'O IIPEAMETA «XUMMUS» 110 T'OJAM U3YUYEHUA

8 KJIACC

IIepBoHayabHBIC XMMHUYECKUE TIOHATHUSA

[Ipenmer xumuu. Pons XuMuM B )KU3HM denoBeka. Tena u BemectBa. u3nyeckue CBOMCTBA
BEIIECTB. ATperatHoe cOCTOsiHME BemlecTB. lloHATHE O MeToAax MO3HAaHUA B XUMHUHU. XHUMHS B
cucteme Hayk . UncTthle BemecTBa U cMecH . CrocoObl pa3aeneHus: CMecei .

ATOMBI U MOJIEKYJIbl. XUMHUUYECKHE 3JIEMEHTHI. CHMBOJIBI XUMUUYECKHUX 31€MeHTOB. [IpocThie u
CJIO’KHBIE€ BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYECHHUE.

Xumunyeckas Gopmysa. BaneHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH MOCTOSHCTBA



cocrasa BemecTB. OTHOCHTEIbHAS aTOMHasA Macca. OTHOCUTEIIbHAS MOJIEKYJIsIpHas Macca. MaccoBas
JI0JI1 XUMHAYECKOI0 3JIEMEHTA B COCIMHECHUH.

duznyeckue 1 XUMUUYECKHUE IBJICHUS. XUMUUECKasl peakLMsl ¥ €€ IPU3HAKU. 3aKOH COXPaHEHHUS
Macchl BelIECTB. XUMHUECKUe ypaBHeHus. Kiaccudukanus xuMHYecKHX peakuuil (CoequHeHus,
pas3ioKeHus, 3aMELeHNs).

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MOCYA0H, ¢ mpaBWiIaMu pabOTHI B
nabopatopuu U npuéMamMu oOpamieHus ¢ J1abopaTopHbIM 000pYy/IOBaHUEM; W3YYEHUE M OINHCAHHE
(bu3n4eCcKUX CBOMCTB 00pa3l0B HEOPraHWYECKUX BEILECTB; HaONoAeHHE (pru3nyecKux (TIaBlIeHUE
BOCKa, TasiHUE JIbJIa, paCTUPaHHUE caxapa B CTYIKE, KUIIEHUE U KOHJEHCAUs BOJAbI) U XMMHUYECKHX
(ropeHue cBeud, MPOKAIMBAHUE METHOMN MPOBOJIOKH, B3aMMOJICUCTBUE MeJIa C KUCIIOTOM) SIBJIICHUM,
HaOJIOZCHNE W ONKMCAaHUE TNPHU3HAKOB IMPOTEKAHUS XMMHYECKUX peakiuii (pas3iioKeHHWe caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOpHAOM Oapus, pasziokeHue ruapoxkcuna menu (II) mpu
HarpeBaHUU, B3auMoJIelicTBHE elie3a ¢ pacTBopoM cosn Meau(1l)); nzydenue cnoco6oB pazaeseHus
cMmeceil (C TOMOIIbI0 MarHUTa, GUIBTPOBAHHE, BBIIAPUBAHUE, AUCTUILIAIMS, XpoMaTo- rpadus),
MIPOBE/ICHUE OUMCTKH ITOBAPEHHOM COJIM; HAOJIOICHNE U OTIMCAHKUE PE3YJIbTaTOB IPOBEICHHS OIIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl; CO3/IaHKe MOJIeNIel MOJIEKY (I1apOCTEPKHEBBIX) .

BaHeiinue npeacTaBuTeIM HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech ra3zoB. CocraB Bozayxa. Kuciopog — 37€MEHT U NIPOCTOE BEIIECTBO.
HaxoxneHnue kucinopoaa B mpupojie, GuU3NYECKue U XUMHUYECKHE CBOWCTBA (PEaKIUU TOPEHHUS).
Oxcunpl. Ilpumenenue xuciopona. CrocoObl TMOMy4eHHs KHUCIOpOAa B J1IaOOpaTOpuu U
npoMmslieHHOCTH. KpyroBopot kuciopona B mpupoge. O30H — aIoTponHas MoAH(UKaLus
KHCIIOpOJa.

TemoBoit 3ddexT XuMUYECKOW peakluu, TEPMOXMMHUYECKHE YpaBHEHUS, DJK30- H
SHAOTEPMHUUYECKHE peakuuu. TOIuIMBO: Yroiab M METaH. 3arps3HEHUE BO3/yXa, YCHICHHE
NapHUKOBOTO 3P deKTa, pa3pylIeHHe 030HOBOTO CIIOS .

Bonopon — anemenT u npocroe BemectBo. HaxoxaeHue Bogopoaa B npupoae, puznueckue u
XUMHYECKHE CBOICTBaA, MPUMEHEHHE, ClIOCOObI oayueHusi. CocTaB KMCIOT U COJIeH .

Komnmuecto BemectBa. Monb. MomnsipHast Mmacca. 3akoH ABoraapo. MosipHbIii 00bEM ra3oB.
Pac4€Tbl N0 XMMHUECKUM yPaBHEHHUSIM.

®dusnueckue CcBoWcTBa BoAbl. Boma kak pactBoputenb. PactBopel. HacelmeHHbIE 1

HEHACHIIEHHBIE PACTBOPHL. Pacmeopumocms eewjecmé 6 6ode.l MaccoBass mons BemecTsa B
pactBope. XuMuueckre cBoricTBa Bojibl. CocTaB OCHOBaHUMU. POk pacTBOPOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT Bonbl B MNpupoje. 3arpsi3HEHUE NpUPOAHBIX BoJ. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJ.

Knaccupukanuss Heopranumueckux coenuHeHuid. Oxcunapl.  Krnaccuduxanus OKCHAOB:



cosieoOpasyroriue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHBIE) U HecosieoOpasyromue. HomeHkmaTypa
OKCUJOB (MEXAyHapoaHas W TpuBHaIbHAasl). Du3nyueckue M XUMUYECKHE CBOMCTBA OKCHJIOB.
[Tonyuenue.

OcHoBanus. Kiaccudukauus ocHOBaHMA: IMIENOYM UM HEPACTBOPUMBIE OCHOBAHMSL.
Homenxknarypa ocHoBaHMil (MeXIyHapoIHAs U TpUBHAIbHAs ). DU3NUecKe 1 XUMUYECKHE CBOMCTBA
ocHoBaHui. IloryueHre OCHOBaHUM.

Kucnorsl. Knaccudukanus kucnor. HomeHnknaTypa KUCIOT (MEXIIyHApOAHAS M TPUBUAIIbHAS ).
Pusznueckue M XUMHUYECKHE CBOMCTBa KHUCIOT. Pan aktuBHoctm meramnoB H. H. bekerosa.
[TosydyeHnue KUCIOT.

Comu. Homenknarypa comnelt (MexIyHapoHas U TpuBUaiIbHas). OU3NUECKHE U XUMUYECKUE
cBoiicTBa cosiei. CriocoObI OJTy4eHuUs COJIeH.

I'enetnyeckas cBSI3b MEXKAY KJIAaCCAMH HEOPTraHMYECKUX COCTUHEHUI.

XUMUYECKUI SKCIIEPUMEHT: KaYeCTBEHHOE OMpPEIEIICHUE COJepKAHU KICIOPOIa B BO3IyXeE;
[IOJIy4€HUE, COOMpaHME, pACIIO3HABAaHWE U HU3YYEHHME CBONCTB KHCJIOpOJa; HaOII0/IeHHE
B3aUMOJICHCTBUSI BEIIECTB C KHUCJIOPOJOM M YCJIOBHS BO3HMKHOBEHHUS M MPEKpAICHUS TOpPEHUs
(moxapa); o3HaKOMJIEHHE ¢ 00pa3laMi OKCHJIOB U OMHMCAaHWE MX CBOMCTB; MOJIy4eHUE, COOMpaHue,
pacrno3HaBaHHe M M3yYeHHUE CBOMCTB BOJOpoja (TOpEeHHe); B3aMMOJCHCTBIE BOJOPOa C OKCUAOM
Menu(Il) (BO3MOXXKHO HCIIONB30BAaHUE BHUACOMATEPUAIOB); HAOMIOACHUE OOpa3IlOB BEIIECTB
KoiauuecTBOM 1 Monb; uccienoBaHHME OCOOEHHOCTEM pPAacTBOPEHHs BEIIECTB C pa3IM4HOMN
PacTBOPUMOCTBIO; MPUTOTOBIEHUE PACTBOPOB C OMPENEIEHHON MacCOBOMl A0JEH pacTBOPEHHOTO
BEIIIECTBA; B3aUMO/ICHCTBHE BOJBI C METAIJIaMH (HATPUEM U KaJbI[eM) (BO3MOKHO HMCIIOb30BaHUE
BHUJICOMATEPHUAIIOB); OINpPEAEIEHUE PACTBOPOB KHUCIOT M IIEJ0o4Yell C MOMOIIbI0 HHIUKATOPOB;
HCCcleIoBaHie 00pa3lloB HEOPraHUUECKUX BEIIECTB pa3- JIMYHBIX KJIAcCOB; HA0JI0I€HNE U3MEHEHUS
OKpacKH HMHIWKATOPOB B PAacTBOpaxX KHUCIOT W IIeNoued; M3ydeHHe B3aUMOJCHCTBUS OKCH- Ja
meau(Il) c pacTBopom cepHOI KUCTOTHI, KUCIOT C METAIJIaMH, pEaKinii HeUTpaIn3aluu; moIydeHne
HEPACTBOPUMBIX OCHOBAHMM, BBHITECHEHHE OJIHOTO METajula APYTMM U3 pacTBOpa COJIM; pEIIeHHe

OKCIICPUMCHTAJIBHBIX 3aa4 110 TEME «Baxneimme Kiraccel HCOPTaHUYCCKUX Coe)IPIHeHHﬁ)).

Ilepuoanyeckuii 3aKOH M IepHOAUYECKAs CHCTeMa XUMUYeckux djiaemenros . H.
MenpneneeBa. CTpoeHue aToOMOB.

Xumnueckas cBs3b. OKHCJINTEILHO-BOCCTAHOBHTEIbLHBIE pPe€aknumn

[lepBble MOMBITKH KIAacCU(UKALUU XUMHUYECKUX 3JeMEHTOB. IloHATHE O rpymnmax CXOIHBIX
AJIEMEHTOB (ILEJIOYHBIE U ILIEIOYHO3EMEIbHBIE METAJJIbl, TaJOTE€Hbl, HHEPTHBIE ra3bl. DJIEMEHTHI,
KOTOpbIe 00pa3yioT aMm(pOTepHbIE OKCUABI U TUAPOKCUBL.

[Tepuonuueckuii 3akoH. [lepuoauueckas cucrema xumuyeckux snemeHToB 1. 1. Menneneena.



Buapr Tabnuier «Ilepronnyeckas cucreMa xumudeckux siaemeHToB J1 . U . MenneneeBay . [Tepuoast
U rpy1ibl . QU3NYECKuil CMBICI MOPSIIKOBOTO HOMEPa, HOMEPOB IE€PHU- 0J1a U TPYIIIIHI JIEMEHTA .

Crpoenue aromoB. CoctaB aroMHbIX sifiep. M3oronsl. Dnexktponsl. CTpoeHHE 3JIEKTPOHHBIX
0001109eK aTOMOB TMEepBhIX 20 XUMHUUYECKHUX IEMEHTOB nepuoandeckoi cucreMsl /. 1. Menneneena.
XapakTepucTiKa XMMHYECKOTO 3JIEMEHTA IO €ro IMOJOKEeHHIO B Iepuoanueckon cucreme JI. .
Menpeneena.

3aKOHOMEPHOCTH M3MEHEHHUs paJinyca aTOMOB XMMHUYECKUX 3JI€- MEHTOB, METAJUIMUYECKUX U
HEMETAJUTMYECKUX CBOWCTB IO TpPYIINaM W MepuojaM. 3HAYCHHE IEPHUOJAMYECKOr0 3aKOHA H
MePUOINYECKOM CHCTEMbl XMMHUUYECKHX 3JIEMEHTOB JUIsl Pa3BUTHUsI HayKu W mpakta ku . J[ . U .
MeHeneeB — y4€HbBIN U TPaXKIaHUH .

DNeKTPOOTPULIATEILHOCTh XMMHUUYECKHX JJIEMEHTOB. XHMHYe- CKasi CBsI3b (MOHHAas,
KOBAJICHTHAsl  TOJIApHAas M KOBajJeHTHas  Hermo-  JjsapHas). CTeneHb  OKHUCIICHHS.
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIC ~ peakuuu. IIpolecchl OKHCICHHS H  BOCCTAHOBJICHUS.
OKHUCIIUTEIN U BOCCTAHOBUTEH.

XUMHYECKUN HKCIIEPUMEHT: M3yUYE€HHE OOpa3IOB BEHICCTB METajl- JIOB U HEMETAJJIOB;
B3aUMOJICHCTBUE THUIAPOKCHIA ITMHKA C PAcTBOPAMH KHUCIOT W IIEJIOYeH; MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOUINX TPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (TOpeHHe, peakiuu

pa3IoKeHus, COCAUHEHUS).

MexnpeamMeTrHbie CBA3U

Peanunzanus MexnpeMeTHBIX CBSA3€H MPH U3yUEeHUH XUMUH B 8 KJIacce OCYIIECTBIISETCS Yepe3
HUCIIOJB30BaHUEC KakK 06IHI/IX CCTCCTBCHHO-HAYYHBIX HOH?ITI/Iﬁ, TaK H HOHSITI/IfI, SABJITFOIINUX CSL
CUCTCMHBIMHU IJId OTACIIBHBIX NPEAMETOB €CTCCTBCHHO-HAYUYHOI'O IIUKJIA.

OO111e ecTecCTBEHHO-HAayuYHbIe MOHATHUSA: Hay4HbIM (akT, rMroresa, T€Opus, 3aKOH, aHAIIN3,
CHHTE3, KiacCUpUKAIMs, MEpUOJUYHOCTb, HAONIOJIEHHE, OSKCIEPUMEHT, MOJEIMPOBAHUE,
U3MEpeHue, MOJIeNb, SIBJICHHUE.

®usuka: Marepusi, aToMm, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, H30TOI, PaTUOAKTUBHOCTD,
MOJIEKYJIa, SJEKTPUUECKUN 3apsijl, BEIIECTBO, TEJI0, 00BbEM, arperaTHoOe COCTOSIHUE BEIIeCTBa, Ias,
¢bu3nveckre BeJIMYMHBI, €IMHUIBI U3MEPEHUs], KOCMOC, IIIaHEeThl, 3BE3/1b1, CoJHIIE.

buonorust: potocuntes, nprxanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE OPOJIbI, MOJIE3HbIE NCKOMAEMBbIE,

TOIIJINBO, BOAHBIC PECYPCHI .

9 KUIACC

BemecTBo u xXumMmuueckasi peakuusi



[Tepuonuueckuii 3akoH. [lepuoauueckas cucrema xumuueckux snemeHToB 1. . Menaeneena.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMUMHMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KM, KAJIbLMUSA U KX COEAUHECHHH B COOTBETCTBUU C ITOJOKEHUEM DJIEMEHTOB B
MIEPUOIUYECKON CUCTEME U CTPOCHUEM UX aTOMOB. CTpOEHHUE BEIIECTBA: BUIbl XUMUUECKOU CBS3H.
Tunel KpUCTAIIIMYECKUX PEMIETOK, 3aBUCHUMOCTh CBOWCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU
PELETKU ¥ BUAA XUMUYECKOU CBS3H.

Knaccupukanus W HOMEHKIATypa HEOPraHMYECKHX BEmeCTB (MEXIyHApoaHas U
TpUBHaNbHAsA). XHMHUYECKHE CBOMCTBA BELIECTB, OTHOCALIMXCA K pa3jdMYHbIM KJaccaM
HEOPraHUYECKHUX CO €IMHEHUI, TEHETUYECKasl CBSI3b HEOPIaHMYECKUX BEIIECTB.

Krnaccudpukanus XUMHUYECKUX pPEaKIHi MO0 Pa3TuYHBIM TIpHU3HAKaM (110 YHUCIY U COCTaBy
YYaCTBYIONINX B PEAKIIMH BEIICCTB, IO TEIUIOBOMY (P PEKTY, M0 U3MCHEHUIO CTETICHEH OKUCIICHUS
XUMHYECKHX 3JIEMEHTOB, IO OOPAaTUMOCTH, IO YYaCTHIO KaTallu3aropa). DK30- U SHAOTEPMHUUECKUE
peaku, TepPMOXUMUYECKUE YPABHEHUSI.

[lonatne o ckopocTH XMMHYecKOil peakuuu. [loHsATHE 00 OOpaTHMBIX M HEOOPATHMBIX
XUMHYECKUX peakuusax. [loHsATHE O TOMOreHHBIX W TETEPOreHHbIX peakuusx. [lonamue o
Xumuueckom pasHosecuu. Gaxmopuwl, enudowue Ha CKOpOCmb XUMUYECKOU peaKyuu U NnolodiceHue
XUMUYECKO20 PABHOBECUS.

MexaHu3M  OKHUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX  PEAKLIMI (2MEeKTPOHHBII OanmaHc
OKHCITUTEIHLHO-BOCCTAHOBUTEIHLHOM PEaKINN).

Teopus 3JIEKTPOIUTUUYECKON IUCCOIMALMU. DJIEKTPOIUTBI M HEINEKTPOJIuThl. KaThoHBI,
aHUOHBL. MeXaHMU3M JUCCOLMAIMU BEIIECTB C PA3IUYHBIMU BUIAMU XUMUYECKOH CBsI3U. CTeneHb
nuccoruanuu. CUIIbHBIE U CJIa0ble SJIEKTPOJIUTHI.

Peakuuu noHHOro obmeHa. YcinoBHs NPOTEKaHUs peakUuil MOHHOrO OOMEHa, IOJIHbIE M
COKpallléHHbIE MOHHBbIE YpaBHEHMs peakiuii. CBONCTBa KHUCIOT, OCHOBaHMH M COJIEM B CBETE
MpeICTaBICHU 00 SNMEKTPOTUTHIECKOH Tucconnanuu. KauecTBeHHBbIE peakIiK Ha HOHBI . [lonamue
0 eudpoause cozeil .

XUMUYECKUN HSKCIIEPUMEHT: O3HAKOMJICHHE C MOJETSAMH KPHUCTAUIMYECKUX PEIIETOK
HEOPTaHMYECKUX BEIIECTB — METAJUIOB U HEeMETaIoB (rpaduTa M amMmasa), CIOKHBIX BEIECTB
(xJopujia HaTpus); UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peaklMu OT BO3ACHCTBUS
pasnmuuHbIX (AKTOPOB; HCCIAEAOBAHHE AJICKTPOINPOBOAHOCTH PACTBOPOB BEIIECTB, IIpoliecca
JUCCOITMAITMU KUCIIOT, IIeJoueld W coyied (BO3MOYKHO HCIOJIb30BAHUE BUICOMATEPHAIIOB); IPO-
BEJICHUE OMNBITOB, WUIIOCTPUPYIOMIUX TPU3HAKK TMPOTEKaHHWsS peakluid HMOHHOTO oOMeHa
(oOpa3zoBaHue ocajika, BhIIETICHUE ra3a, 00pa30BaHUE BOJIbI); OMBITOB, UJUTFOCTPUPYIOUINX MTPHMEPHI
OKHCJIU- TEJIbHO-BOCCTAHOBUTEIBHBIX DPEAKIUK (TOpEHUE, PEaKIuu DPAa3JI0KECHHS, COCTUHEHUS);

pacrno3sHaBaHUEC HCOPraHWYCCKUX BEIIECCTB C IMOMOIIBIO KAYECTBCHHBIX peaKtu"I Ha UOHBI, pCIHICHUC



HKCHEPUMEHTAIbHBIX 3a7aY .
HemeTtayuibl 1 UX cOeUHEHUS
OOmiast xapakTepucTHKa rajsoreHoB. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHBIE CTETIEHU
okucineHus. CtpoeHue u (pu3nyecKre CBOWCTBA IMPOCTHIX BELIECTB — TaJlOTEHOB. XUMHYECKUE
CBOWCTBAa Ha IpuMepe Xjopa (B3aUMOACHCTBHE C MeETaulaMH, HEMeTallaMM, IIeJI0YaMH).
XnopoBogopoa. ConsiHas KHUCIIOTa, XMMHUYECKHE CBOICTBA, MOJydeHue, npumeHeHue. [leiicTBue

XJIOpa U XJIOPOBOJOPO/1a HA OPraHU3M UYelloBeKa. BakHelme XJI0pu/Ibpl U X HaX0XKAEHHUE B IPUPOJIE

OO6mass xapaktepuctuka »djeMeHTOB VIA-rpynmbel. OcCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHMS.

Crpoenne U pu3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U CEPhl. AJUTOTPOITHBIC
MoOIUGUKAIMM KHUCIOpPOAAa U cepbl. XHUMHYecKHe cBoiicTBa cepbl. CepoBOLOpPON, CTPOEHHE,
¢busnyeckue U XUMHYECKHe CBOMCTBA. OKCHJIBI Cepbl KaK IMPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kucioTa, GU3NIECKUe U XUMUYECKHE CBOMCTBA (0OIIHE KaK MPEJCTaBUTEINS KJIacca KUCIOT
n crneuugpuyeckue). XUMHUECKHE peakLuu, JeKallle B OCHOBE IPOMBILIUIEHHOTO crocoda
noJlyyeHus cepHod kucioTsl. [Ipumenenue. Cosnn cepHOMl KHMCIOTHI, KayeCTBEHHas peaklus Ha
cyiabdar-uoH. HaxoxneHnue cepbl M e€ coeiMHeHMH B mpupoje . XUMHUYECKOe 3arpsi3HeHHe
OKpYKarollel cpe/ibl COETUHEHUSIMH Cepbl (KUCIOTHBIE JOXKIU, 3arpsI3HEHUE BO3AyXa U BOJIOEMOB),
CIIOCOOBI €ro MPeA0TBPAIIECHHUS .

OOmiast  xapakTtepucTuka »H7eMeHTOB VA-rpynmbl. OcoOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHU OKUCIICHUSL.

A3oT, pacipocTpaHeHue B pupoJie, GU3NIECKHue U XUMUYEeCKre cBoiicTBa. KpyroBopot azora
B npupojie . AMMHAK, ero pu3nyYecKkue U XMMHUYECKUEe CBOWCTBA, MolydeHue u npumeHenue. Conu
aMMOHMSI, UX (U3NYECKHEe U XUMUYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakiiys Ha MOHBI
aMMOHMs. A30THasl KUCIIOTa, €€ ModydeHue, pu3ndeckue U XMMHYECKHe CBOiicTBa (o0mme Kak
MIpe/ICTaBUTENsl Kiacca KUCIOT U crennpuyeckue. Mcnoab3oBanue HUTPATOB U COJIEM aMMOHUS B
KauyecTBE MUHEPAJIbHBIX y100peHU. XUMHUECKOE 3arpsi3HEHUE OKPYKarollel cpe/ibl COeTMHEHUSIMU
a30Ta (KUCIOTHBIE A0/, 3arps3HEHNE BO3/1yXa, TOYBbI U BOJIOEMOB).

docdop, amnorponnsie Moaudukanuu pocdopa, puznveckre u XuMHIeckre cBorucTBa. OKCH
dochopa(V) u dochopnas kucmora, GuU3MYECKHe W XUMHUYECKHE CBOWCTBA, TMOIy4YEHHE.
Hcnonbp3oBanue ¢pocaToB B KaueCTBE MUHEPAIbHBIX YAOOPEHUH.

OOmast xapakTtepuctuka »3ieMeHToB IVA-rpynmel. OcoOEHHOCTH CTPOECHHS AaTOMOB,
XapaKTepHbIE CTENIEHH OKUCIICHUS .

VYrnepon, amioTpomnHble MOAM(PHUKALUYU, paclpocTpaHeHHe B Mpupoae, (Gu3NUecKue Hu

XUMUYECKHE cBoMcTBa. Ancopbums. Kpyrosopor yriaepona B mpupoae. Okcuubl yriaepoga, HX



¢bu3nyeckre U XUMHUYECKHUE CBOWCTBA, IEHCTBUE Ha )KUBBIE OPraHU3MBbl, IOJTYUYEHUE U IIPUMEHEHUE.
DKoJoru4ecKre MpoOJieMbl, CBsi3aHHbIE ¢ okcuaoMm yriepona(lV); rumoresa rio6amIbHOTO
MOTEIUICHUS KJIMMATa; MapHUKOBBIA A (deKT. YroibHas KUCIOTAa U €€ CONU, UX (PU3NYECKUE U
XMMHYECKHE CBOICTBa, MOJlyuyeHHEe M NpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B ObITY, MEUIIMHE, IPOMBILIUIEHHOCTH U CEJILCKOM XO3sIHCTBE.

[lepBoHauYaIbHBIE TOHATHS 00 OPraHUYECKHX BEHIECTBAX KaK O COSIMHEHHSX yriepoa (MeTaH,
9TaH, STWIEH, AUETWIEH, 3TAaHOJ, IJIMLUEPHUH, YKCyCHas KHCIOTa). Mx cocmaé u Xumuueckoe
cmpoenue. IIoHsATHE O OMOIOTNYECKH BaXKHBIX BEIIECTBAX: )KUPAX, ONIKaxX, yIIeBOgaxX — U UX POJIU
B )KM3HHU 4eJIoBeKa. Mamepuanvrhoe eOuHcmeo opeaHuiecKux U HeopeaHuiecKux coeOuHeHull.

Kpemnuuii, ero puznyeckne 1 XMMHUYECKUE CBOMCTBA, OIy4YeHUE U TpuMeHeHne. CoeTMHeHus
KpeMHusi B npupoje. OOumue npecrabieHuss o0 oxcuae kpemMHusAs(IV) um xkpemMHHMEBON KucioTe.
CunMkarsl, X UCIOJIb30BaHUE B OBITY, MEAMLIMHE, IPOMBILICHHOCTH. Bajicnetiuue cmpoumenvhvle
mMamepuanvl: Kepamuxa, Cmekio, yemenm, Oemon, dcene3obemon. Ilpobnemvl 6e3onacHozo
UCNONb306AHUS. CIPOUMENbHBIX MAMEPUATIO8 8 NOBCEOHEBHOU JCUSHUL.

XUMUYECKUH 3KCIIEPUMEHT: U3yUeHUE 00pa3li0B HEOPraHUYECKUX BEILIECTB, CBOMCTB COJITHOM
KHUCJIOTBI; MPOBEJACHNE KAaYeCTBEHHBIX PEaKLMi Ha XJOPHUA-UOHBl U HAONIIOJEHHE NPU3HAKOB HMX
IPOTEKaHMs; OMbITHI, OTpaxarollue (U3NYECKHMEe W XHMHUYECKHE CBONCTBA TaJloTeHOB U MX
coeIMHEHUH (BO3MOKHO UCTIOIB30BaHUE BUACOMATEPHAIIOB); 03HAKOMIICHHE C 00pa3liaMH XJIOPHIOB
(ramoreHu1I0B); 0O3HAKOMJIEHHE C 00pa3IiaMu Cephl U €€ COeAMHEHUSIMHU (BO3- MOKHO MUCIIOJIb30BAHUE
BUJiEOMATEepPHAJIOB);  HaONOJeHHe  Mpoliecca  OOyrIMBaHUSA ~ caxapa  1OJ  JeWcTBUEM
KOHIICHTPUPOBAHHOW CEpHOW KHCIOTHI; M3y4Y€HHE XUMHUECKUX CBOMCTB pPa30aBICHHOM cepHOM
KHCIIOTBI, NPOBE/IEHNE KAaYECTBEHHON peakluuu Ha cyab(aT-uoH M HaOJoJIeHuEe INpu3HaKa eé
IIPOTEKaHUs; O3HAKOMJIEHHE C (DU3MYECKMMM CBOICTBaMHM a3oTa, (ochopa M HUX COeAMHEHUH
(BO3MOXXKHO MCIOJIb30BaHME BUAEOMATEPHUAIOB), 0Opa3lamMH a30THBIX U (OCHOPHBIX yI0OpEeHUi;
NoJIyyeHue, cooupaHue, paclio3HaBaHUE U N3YYE€HUE CBOMCTB aMMHUaKa; MPOBEICHHE KaYeCTBEHHBIX
peakuuil Ha MOH aMMOHUS U pocdaT-uoH U U3yUeHHE MPU3HAKOB UX MPOTEKAHUS, B3aUMO/IEHCTBHE
KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI ¢ MeIbI0 (BO3MOYKHO HCIIOJIL30BAHUE BHICOMATEPUAIIOB);
U3ydeHHe MoJeNiell KpUCTAIMYEeCKUX PelETOK anMasa, rpadura, ¢ysuiepeHa; 03HaKOMIIEHHE C
IPOIIECCOM  aICOPOLIMM  PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM
MPOTUBOTra3a; MOJy4YeHHe, cOOMpaHue, PAcllO3HABaHUWE U HM3yUYEHUE CBOWMCTB YTJIEKUCIIOrO Trasa;
MIPOBEJICHNE KAUECTBEHHBIX peakiuil Ha KapOOHaT- M CUJIMKAT-MOHbI U M3yY€HHUE MPU3HAKOB HX
IIPOTEKAHUS; O3HAKOMJIEHME C MPOAYKUMEH CHIMKaTHOM IPOMBIIIEHHOCTH; pELICHHE
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BakHele HeMeTaluIbl U UX COEAUHEHUSD.

Metannbl M X COeITMHEHUS

O6HIaﬂ XapaKTCPUCTUKA XUMHUYCCKUX 3JICMCHTOB — MCTAJIJIOB HAa OCHOBAaHUHU HX ITOJIOKCHHA



B MEPUOJUYECKON cucTeMe XxuMuueckux syemeHToB JI. M. MenneneeBa M CTpOEHHS aTOMOB.
CrpoeHue wMmetauioB. Mertaminueckas CBA3b M METaNIMYecKas KpHUCTAJUIMYECKas pELIETKa.
DNEKTPOXUMHUYECKUH Psii HANPSHKEHU MeTallioB. DU3nyecKkne 1 XUMUYECKHE CBOMCTBA METAILIOB.
OO6mue crnocoObl MmosydeHuss MetauioB. [loHSATHE O KOPpO3UM METalsIoB, OCHOBHBIE CIOCOOBI
3aIuUThl UX 0T Koppo3uu. CrijiaBsl (CTajb, YyTyH, JIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHUE B ObITY
Y IPOMBILIUIEHHOCTH.

[I{esr0uHbIE METAJUIBL: IOJIOKEHUE B MIEPUOAUYECKOM CUCTEME XUMHUYECKUX AieMeHToB /[I. U.
MeneneeBa; CTpOEHUE UX aTOMOB; HaxOJeHue B pupoje. Puznueckre 1 XMMUYECKHE CBOMCTBA
(na mpumepe Hatpus ¥ Kanus). OKCUABI U THAPOKCUABI HATpUs U Kanus. [IpuMeHeHne menouHbix
METAJUIOB U UX COCIUHEHUH.

[I{er04HO3EMENBHBIE METAUIBI MAarHUM W KaJIbLUMU: IOJI0)KEHUE B IEPUOANYECKON CHCTEME
xumuyeckux sneMeHTtoB JI. M. MengeneeBa; cTpoeHME MX aTOMOB; HAaXOXJIEHHE B IPHUPOJIE.
duznyeckre 1 XUMHUYECKHE CBOMCTBA MarHus U Kanblvsl. BaxkHeilmme coefMHeHns Kanblus (OKCU/I,
THIIPOKCU, cOJH). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUS!.

ANIOMUHUI: IIOJIOKEHUE B IIEPUOAMYECKOM CHUCTEME XMMHYeCKHX dnemeHtoB JI. U.
MeneneeBa; CTpoeHHE aTOMa; HAaXOXJAeHHE B mpupone. Pusnueckue M XMMUYECKHE CBOMCTBA
amoMuHus. AM(OTEpHbIE CBOWCTBA OKCH/IA U THIPOKCH/IA AITFOMUHHUSL.

Keneso: nonoxeHune B MEpUOANIECKON cucTeMe XuMHU4Yeckux 3neMeHToB J[. 1. Menneneesa;
CTpOEHHE aTOMa; HaXOXKJeHUe B npupoje. Pu3ndyeckue 1 XuMUYECKHe CBOICTBa xeneza. OKCUabl,
ruapokcuabl u conu xenesa(ll) u sxeneza(Ill), ux coctas, cBOKCTBA U MOTYUYEHHE.

XUMUYECKUN OKCIIEPUMEHT: O3HaKOMIIEHHE ¢ o00pa3llaMH METAIJIOB W CIJIaBOB, UX
(u3MYECKNMHU CBOMCTBAMU; U3YUEHHE PE3YIbTATOB KOPPO3UH METAIIIOB (BO3MOYKHO HCIIOIb30BaHHE
BUJIEOMATEPHAIIOB), 0COOEHHOCTEN B3aMMOJICHCTBHS OKCH/Ia KAJIbIUs M HATPUS C BOJIOM (BO3ZMOXKHO
HCIOJIb30BaHNE BUICOMATEPUAJIOB); MCCIENOBAHUE CBOWCTB KECTKOW BOJBI; MpoOIlecca TOPEHUS
xKeje3a B KUCTIO- pojie (BO3MOXKHO HCIIOJIB30BAaHUE BUEOMATEPHUANIOB); MPHU3HAKOB IMPOTEKAHUS
KaueCTBEHHBIX PEAKIIMN HA MOHBI (MarHus, Kajablus, alfoMuHus, 1uHka, xene3a(ll) u xenesza(Ill),
menu(Il)); mHabmroieHre U ONMMCaHKe MPOIIECCOB OKPAIIMBAHUS TJIAMEHU MOHAMU Ha-TPHsl, KA U
Kanblusl (BO3MOXXHO WCIOJIB30BaHUE BHICOMATEPUANIOB); HCCIEAOBaHHE aM(OTEPHBIX CBONCTB
TUAPOKCH/IA ANTIOMUHUS W TUAPOKCUIA IIMHKA; PEIICHHE HKCIEPUMEHTANbHBIX 3a/ad MO0 TeMe
«BaxxHenmme MeTaJJTbl U UX COCMHEHHUS .

XuMus M OKpyKaoLas cpeaa

Hosbie marepuansl 1 TexHOMOrMK. BenecTsa 1 MaTepuaisl B IOBCEAHEBHOM )KU3HH YEIIOBEKA.
Xumus ¥ 310poBbe. bezonacHoe UCIoIb30BaHKe BEIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas
MO- MONIb MPU XUMHUYECKUX OKOrax M OTpaBieHUsAX. OCHOBBI 3KOJIOTH- YECKOW TPaMOTHOCTH.

XuMuYecKkoe 3arps3HeHHe OKpY Karolel cpeabl (mpeaenbHas A0MyCTUMas KOHIIEHTpAIls BEIECTB



— ITJAK). Ponb xuMuu B perieHUH IKOJIOTHIECKUX TPOOIIEM.

[IpupoaHble MCTOYHUKH YTIIEBOAOPOJOB (Yroiib, MPUPOAHBIA ra3, HE(PTH), MPOIYKTHI HX
nepepaboTKH, UX POIb B OBITY U IPOMBIIUICHHOCTH .

XUMUYECKUN SKCIIEPUMEHT: H3ydeHHe oOpa3loB MaTepHalioB (CTEKJIO, CIUIaBbl METaJUIOB,
MOJINMEPHBIE MaTepUAIIbI).

Me:xknpeaMeTHbie CBI3H

Peanm3arust MeXIIpeIMETHBIX CBSI3€H MPU U3YUSHUH XUMUH B 9 KJ1acce OCyIIeCTBIISETCS Yepes
UCIOJIb30BaHHWE KaK OOIIMX ECTECTBEHHO-HAYYHBIX IOHSATUH, TaK M TOHSATUH, SBISIOMIUXCS
CUCTEMHBIMU JIJISl OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mue ecTecTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIH (aKT, THUIOTE3a, 3aKOH, TEOpHs, aHAJIH3,
CUHTE3, Kiaccu(ukamus, TEepUOaUY HOCTh, HAONIOEHUE, OSKCICPUMEHT, MOACIUPOBAHNE,
U3MEpEHUe, MOJIEIb, SBJICHUE, TAPHUKOBLIN 3P deKT, TexHonorus, Mmarepuansl. Ousnka: maTepus,
aToM, B3JIEKTPOH, MPOTOH, HEHTPOH, MOH, U30TOM, PATUOAKTUBHOCTb, MOJEKYJA, JIEKTPUUECKUIN
3apsij], MPOBOJHUKH, TIOTYIIPOBOTHUKH, JUIICKTPUKH, (POTOIIEMEHT, HHIANKATOP, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pAaCTBOP, PACTBOPUMOCTD, KPUCTAJUTHYSCKAS PEIIETKA,
CIUIaBbI, (PU3UYECKUE BEIMYWHBI, €IUHUIIBI W3MEPEHHs, KOCMHYECKOE MPOCTPAHCTBO, ILIAHETHI,
3BE361, CoHIIE.

buonorus: ¢orocuHTe3, nbIxaHue, OuWocdepa, IKOCHCTEMa, MHUHEpaIbHBIC YyIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATCIILHBIC BEIIECTRA .

I'eorpadus: armocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE TTOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE,

TOIUIMBO, BOJIHBIE PECYPCHI.

Kanennapno-remaTndeckoe nJIaHHpPOBaHMe 110 XMMHHU 8 KJ1acc

2 gyaca, 68 yacos

\ No \ Paznen. Tema ypoka \ Koui-Bo \ Jara \ Hcnonvzosan




9acoB poBE | ue
JICHUST | 06opydosanus
«Touka pocma
Tema 1. Xumusa — BakHasi 00/1aCTh €CTECTBOZHAHUS U
NPAKTHYECKOI 1eATeIbHOCTH YesioBeka (5 1)

1 [Ipeamer xumun Posib XuMuuM B )KU3HU 4eoBeKa. XuMusi B | 1
CUCTeMe HayK. MeTo/ibl NO3HAHMSI B XUMUH.

2 3HAKOMCTBO C TIpaBWJaMU 0O€30macHOCTH W mpuémamu | 1 [udposas
paboTel B xuMuyecko mnaboparopun. IIpaktuueckas naboparopus
pabora: RELEON
Ne 1. IIpaBuna paboTel B J1aOOpaTOpUM U TPUEMBI Hudposoii
oOpariieHus ¢ 1abopaTopHbIM 000pyAOBaHUEM JaTYUK

TEMIEPATYPhI
CnuproBKa
Cseua.

3 Tena u BemecTBa 1

4 dusnueckrue CBOMCTBAa BeEIIECTB. ArperaTtHoe coctosiHue | 1
BEIIECTB .

5) Yucteie BeniectBa U cMecu. CriocoObl pa3ienenus cMeceid. | 1 Hudposas
IIpakTuyeckasi padoraNe 2. Paznenenue cmeceit (Ha nabopaTopus
[IpUMEpPE OYUCTKU OBAPEHHOM COJIN) RELEON
Tema 2. BemecrBa
U XHUMHYECKHe Peakuu
(15 u)+1 g

6 ATOMBI ¥ MOJIEKYJIbI. XMMHUYECKHUE 3JIEMEHTHI 1

7 3Haku (CUMBOJIbI) XUMUYECKUX PJIEMEHTOB 1

8 [IpocTeie U clnoXHBIE — BelecTBa. ATOMHO-MoJIeKyJsipHoe | 1
yUYeHHe.

9 Xumnueckas popmyna. BareHTHOCTh aTOMOB XuUMHYecKux | 1
3J€MEHTOB

10- | 3akoH mocTosHCTBa cocrtaBa BemiecTB. OTHOCHTENbHAS | 2

11 | atomHas macca. OTHocHUTeIbHAs MOJIEKYJSpHAsi Macca .

12 | MaccoBas 10751 XUMHYECKOTO 2JIEMEHTa B COSIMHEHUHU 1

13 | ®usndeckue ¥ XUMUICCKHE SBJIICHUS 1

14 | Xumunueckas peakuus. [IpusHaku 1
Y YCIIOBHSI IIPOTEKAHMS] XUMUYCCKIX PEAKITUI

15 | Xumuueckue ypaBHEHUs 1

16 | Tumsl XUMHUYECKUX peakiuii. Peakius coemHeHAS 1

17 | Peakuus pa3ioxeHHs 1

18 | Peakuusa 3amereHus 1

19 | Peaxkmus oOMeHa 1

20 | 3akoH coxpaHeHus macchl BemectB. M. B. JlomonocoB — | 1 BECHI
YYEHBII- SHITUKIIOTICTUCT. TEXHOXHUMHYEC

KHe W
AJICKTPOHHBIE;

cBeya; Koiba
TIJIOCKO/IOHHAS

250 mu1; 10XKKa
JUIST COKATAHUS
BCIIECTB




21

Konrtposnbnas padora Ne 1

Tema 3. Bo3ayx. Kucisiopon.
Oxcnabl
(X))

22

Bo3ayx — cmech razoB. CocrtaB Bo3myxa Kucnopox —
3JIEeMEHT M mpocToe BemecTBOo. O30H — auIOTponHAas
Mo IU(UKAIHS KUCIOPOIa

23

Haxoxnenue kucimoposa B mpupoae, (QU3MYECKHEe WU
XMMHUYECKHE CBOMCTBAa (peakuMM OKHUCIIEHUS, TOpEHUE.
[TonsiTue 06 okcuaax

24

CriocoObl  monyueHHs KUCIOpoaa B JabopaTopu U
IPOMBIIUIEHHOCTH. [Tpumenenue KHCIIOPOA.
[IpakTuyeckas pabora

Ne 3. Ilomyuenne u cobupanue KUCIOPOAA, U3yYCHUE €To
CBOMCTB.

25

TemnoBoit >dexT XUMHUYECKOW peakuuu, IOHATHE O
TEPMOXHUMHYECKOM YPAaBHEHHUH, 3K30- U IHAOTEPMUUYECKUX
peaKusix

26

TormnuBo (yroib u MeTaH). 3arpsi3HEHUE BO3/yXa, CIIOCOOBI
€ro MmpenoTBpallleHusl. YcuieHue MapHUKOBOro 3ddexra,
pa3pylieHue 030HOBOTO CIIOS .

Tema 4. Bogopoa. CocraB kucJiot u coueii (5 1)

27

BO,I[OpOI[ — JJICMCHT U IMPOCTOC BCIICCTBO

28

Haxoxnenue B mnpupone, (u3MUECKME U XUMHUYECKHE
CBOMCTBA (Ha IpUMEpE B3aUMOJICHCTBHSI C HEMETallIa- MU U
OKCHJIaMH METAJIJIOB

29

[TpumeHneHnue, cnocoOb! MOTY4YEHUsT BOJOPOA.
[IpakTnueckass pabora Ne 4. Ilomyuenue u cobupanue
BOJIOPOJA, U3YUYEHHUE €r0 CBOWCTB

30-
31

CocraB KHUCIIOT M COJIEH

Tema 5. KoiinuecTBeHHBbIC OTHOILICHUA B XUMHH
(4 1)

32

Komuuectro BenrecTra. Moub. MOJIHpHaH Macca

33

3akoH ABorajipo. MoJsipHbIil 00bEM ra3oB .

|

34-
35

Pacué€Tel 110 XMMHYe CKUM YPaBHCHUAM.

Tema 6. Bona. PactBopnl. [TonsiTue 06 ocHoBanusix (5 1)

36

dusnueckue cBoyicTBa BOALL. AHAJIN3 U CHHTE3 — METOJEI
HU3y4YEHUS COCTaBa BOJBI.

37

XHUMHUYECKHE CBOMCTBA BOJBI (peaKI_II/II/I C MCTajljlaMu,
OKCHJaMH1 METAJIJIOB 1 HEMETAJIJIOB

38

CoctaB ocHoBanwuii. [ToHsiTHe 06 MHAMKATOpPAX

Hudposas
naboparopus
RELEON

Hudposoii pH.
IITATHB c
32)KHMOM; TTSATh
XUMHUYECKHX
crakanoB (25
MID);




IPOMBIBAJIKA

39 | Boma kak pactBoputenb. PactBopel.  PactBOpMMOCTB npubop s
BemiecTB B Boje. [IpakTuyeckas pabdora: ONBITOB  C
No 5. [IlpuroroBiieHHE pacTBOPOB C OMNpPEICTEHHON BJIEKTPUYECKU
MAaCCOBOM J0JIE pacTBOPEHHOTO BEIIECTBA. M
TOK
OM; HCTOYHHK
MOCTOSTHHOTO
TOKa!
npoOupKu — 2
IIIT.
IPOHYMEpPOBaH
HbIC; JYYHHKAa,
CIIMPTOBKA,
npoOku — 2
IIT, TUHIET
40 | Ponrp pactBOpOB B TpHUpOJe M B IKU3HH 4YelOBEKa.
KpyroBopoT Boabl B mpupone. 3arps3HeHHE MPUPOIHBIX
BoA. OxpaHa v OYMCTKA MPUPOAHBIX BOJ.
Tema 7. OcHOBHBIE KJacChl HEOpPraHUu4ecKUuX
coeIMHEeH U
(1lu)+ 14
41 | Knaccugukanusi HEOpraHM4eCKUX COEAMHEHUU.
42- | Okcunpl: cocTtaB, kinaccuukanus (OCHOBHBIC, KUCIIOTHBIC,
43 | amdoTtepHbIe, Hecosieo0pa3yomue), HOMEHKJIaTypa
(MexxayHapoHas U TpUBUAIbHAS).
[TonmyuyeHne n XMMHYECKHE CBOICTBA KMCIOTHBIX, OCHOBHBIX
1 aM(OTEpHBIX OKCHIOB.

44- | OcHOBaHMs: COCTaB, KiaccUpUKAIMs, HOMEHKIATypa Hudposas
45 | (MmexayHapoaHas W TpUBHAIbHAsA), (U3UYECKHUE W nabopaTtopus
XMMHUYECKHE CBOWCTBA, CIIOCOOBI MOTYyYSHHS RELEON

Hudposoii pH.
[ITaTHB c
32)KUMOM; TISITh
XUMHUYECKHX
crakanoB (25
MI);
MTPOMBIBAJIKA
46- | Kucnotsl:  cocraB, KiaccUpUKaIMs, HOMEHKJIATYypa,
47 | pusmyecke U XMMHUYE CKHE CBOWCTBA, CIOCOOBI
MOJTyYEeHHUS.
Psn akTHBHOCTH METAJIOB
48- | Comu (cpemHHE): HOMEHKIIATYpa, CIOCOOBI TOJyUYeHHUS,
49 | BaumojeiicTBUe coJe ¢ MeTaJulaMH, KHCIOTaMH,
[eJI0YaMU U COJISIMU
50 | I'enernyeckas CBsi3b MEXKIy KJlacCaMHU HEOPraHMYECKUX

COCTUHEHUN




51 | IIpaktuueckas paboTta: [udposas
No 6. PemieHwe 5SKCIEpUMEHTAIBHBIX 3a7ad 10 TeMe nabopaTopus
«OCHOBHBIE KJIACChl HEOPIraHUUECKUX COCIUHEHUN RELEON

[udposoii pH.
IITaTHB c
3KUMOM; ISITh
XUMHYECKUX
crakanoB (25
MII);
IPOMBIBAJIKA.

52 | KonrponbHas padota Ne 2
Tema 8. Ilepuoguyeckuii 3aKOH M IepPHOAMYECKAS
cucrtemMa xumMuueckux djaeMenToB JI. M. Menaese eBa.

Ctpoenne atoma (7 4)

53 |IlepBple = MOMBITKM  KJIACCH(PHUKAIMKA  XUMHYECKUX
snemeHTOB. [loHsTHE O Tpynmax CXOAHBIX 3JIEMEHTOB
(1enoy Hble U LIEJIOYHO3EMEIbHBIE METAJUIbl, TaJIOIEHBI,

WHEPTHBIE Ta3bl) .

54 | DnemeHTbl, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIbI U
THIPOKCHIBI

55 | [lepuoguueckuii 3akoH M IEpUOAMYECKAs CHUCTEMaA
xumuueckux 3nemMeHToB  JI. . Menneneea. [lepuonsl,
rpynnsl, NoArpynmnbl. PU3NYECKUH CMBICH MOPSIKOBOTO
HOMepa dJIEMEHTa, HOMe- POB MEPHOJIa U TPYIIIIHI.

56 | Ctpoenue aromoB. CoctaB aTOMHBIX sifiep. M30ToIbI

57 | Onexrponbl. CTpoeHHE 3IEKTPOHHBIX O000JOUYEK aTOMOB
nepBbix 20 XMMHYECKMX D3JEMEHTOB MEpUOJUYECKOMN
cucremsl /. 1. Menneneena

58 | XapakTepucTHKa XMMHUYECKOTO 3JeMEHTa IO  €ro
MOJIOKEHUIO B nepuoandeckon cucreme /. . Mennaeneena

59 | 3HaueHue NepUOANYECKOTIO 3aKOHA
U MEePUOINYECKON CHUCTEMbl XUMUYECKUX JJIEMEHTOB JUIS
pa3BuTusA HayKu U ipakTuku. [l. 1. Mennenees — y4€HbIi,

NeAaror U TpakJJaHuH.
Tema 9. Xumudeckas cBsA3b.
OKuUCINTEIbHO-BOCCTAHOBHUTE/IbHbIE PeaKIuu
(84)
60 | DIeKTPOOTPHUIIATEIIFHOCTh ATOMOB XUMHUYIECKUX JICMEHTOB
61 | MoHHas xuMHU4ecKast CBA3b Hudposas
naboparopus
RELEON
Hudposoit
aT4YnK
TEMIEPATypPbI
IIAaTUHOBBII;
JaTYUK
TEMIIEPATYPbI
TepMONapHbIN
62 | KoBaneHTHO-TIONSIpHAS CBSI3b Hudposas
naboparopus
RELEON

[{udposoit




IaTYINK

TEMITepaTyphI
IUIAaTUHOBBII;
JATYNK
TEMIEPATYPhI
TEPMOIIAPHBIN

63 | KoBajeHTHO- HEMOJIsIpHAs CBSI3b 1

64- | CreneHb OKUCIICHUS 2

65

66- | OxucnurenbHO-BOCCTaHOBHTENbHBIE — peakuuu  (OBP). | 2

67 | IIpoueccel OKuCIEHHUS U BOCCTaHOBICHHS. OKUCITUTENN U

BOCCTAHOBHTEJIH.
68 | KonTponbHas paborta Ne 3 1

Ka.ﬂeHl]apHO'TeMaTl/l‘leCKOC IJIAHUPOBAHHUE 10 XUMHUH 9 kJacc




2 yaca 68 yacos

Ne | Tema pasgena u ypoka Komu | lata | Hcnonw3os
4eCTB | IPOBE | @HUeE
0 JEHUs | 00opydosan
4acoB usn
«Touka
pocma
IToBTOpeHue n yriydJieHue 3HAaHNH OCHOBHBIX pa3/ie/ioB Kypca
8 kJiacca
(59)+lu

1 [Tepuonuueckuii 3akoH. Ilepuoguueckass cucreMa XMMUYeCKHX | 1
anemeHToB Jl. V1. MenneneeBa. CTpoeHue aToMOB

2 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XUMHYECKHX 3JEMEHTOB | 1
IEPBBIX TPEX IEPUOJOB, KaJlMs, KAIbLUUSA U UX COCIMHEHUU B
COOTBETCTBUU C IIOJIO)KEHUEM DJIEMEHTOB B IE€PUOJUYECKON
CUCTEME U CTPOEHUEM HX aTOMOB

3 Knaccupukamuss m HOMEHKIAaTypa HEOPraHMYECKHX BemecTs | 1
(MEeXITyHApOIHAS U TPUBHAJIbHAS )

4 XUMUYECKHE  CBOMCTBA BELIECTB, OTHOCSILUXCS K pa3ivuHbIM | 1
KJIacCaM HEOPraHWYECKUX COCOUHEHMM, MX I€HETHYECKas CBS3b
HEOpPraHUYECKUX BEILECTB

5 CrpoeHue BemecTBa: BHIbl XMMHUYECKOH cBsa3u. Tumsl | 1 [Mudposas
KPUCTAIIIMYECKUX PEUIETOK, 3aBUCHMOCTb CBOMCTB BEILECTBA OT nabopaTtopu
TUIA KPUCTAJUTMYECKON PEIETKH . s RELEON

[udposoii
JaT4uK
TeMIeparyp
Bl
IJIaTUHOBBI
"

6 KonTponbaas padoraNel 1
Tema 1. OcHOBHBIE 3aKOHO MEPHOCTH XHMHYECKUX pPeaKkuuii
(4 )

7 Knaccugpukamus XUMHYECKMX  peakuui no paszauuHeM | 1
IPU3HAKAM.

8 [Tonstne o ckopoctd xumuyeckod peakuuu. Ilonstue o |1 [Mudposas
TOMOT€HHBIX U T€TEPOreHHBIX PEaKIUsAX . naboparopu

1 RELEON
[udposoit
JaT4uK
TeMIeparyp
Bl
MJIATUHOBBI
"

9 [TonsTHe 0 XUMHUYECKOM paBHOBecHH. PakTopbl, Biusionire Ha | 1 [Mudposas
CKOPOCTh XMMMYECKOH peakluu U TMOJIOKEHHE XUMHYECKOIro naboparopu
pPaBHOBECHS . 1 RELEON

[udposoit
JaT4uK

TeMIeparyp
bl




IIJIATUHOBBI

u

10 | Mexanuszm OKHUCJIMTEIbHO-BOCCTAHOBUTEIIbHBIX peakuuii
(97IEKTPOHHBIM  OallaHC  OKHCIUTEIbHO-BOCCTAHOBUTENb- HOMN
pEeaKIIMm).

Tema 2. DJekTposuTHYeCKasi IUCCONUANUA. XHUMHUYECKHE
peaknuu B pacTBOpax
(8 w)

11- | Teopust BJAEKTPOJIUTUYECKON AUCCOUMALMH. DIEKTPOIHUTHl U [udposas

12 | neanextponutsl. Katnonsl, aHnoHbsl. MeXaHu3M IHUCCOLM- AllUU naboparopu
BEILIECTB C PA3JIMYHBIMU BUJAMU XUMHUYECKOM CBsA3U. CTEneHb s RELEON
muccouranuu. CUIbHbIE U c1a0ble 3JeKTPOIUThI Hudposoii

TaTYHK
AIEKTPONPO
BOJHOCTH
13- | Peakiiuu noHHOTO OOMEHa, YCIOBHUS MX HpoTekaHus. MoHHbIE Hudposas
14 | ypaBHEHHS peaKIUi. nabopaTtopu
1 RELEON
[udposoii
JaTYuK
ANEKTPOIPO
BOJHOCTH

15- | XuMmudeckue CBOMCTBA KHUCIOT, OCHOBA HHM M COJICHH B CBETE

16 | npencraBiieHui 00 AIEKTPOJUTUUECKON JUCCOLIUAIIIT

17 | [lonsATue o TUIPOJIU3E COJIEH.

18 | IIpaktuueckast pabora Ne 1 Pernenue skcriepuMeHTaIbHBIX 33734 [Mudposas
10 TeMe nabopaTopu

1 RELEON
[udposoii
TAaTYAK
ANIEKTPOIPO
BOJHOCTH
Tema 3. O0masi xapakTepHCTHKa XHMHYECKHX 3JEMEHTOB
VIIA-rpynnsl. I'anorensl (4 1)

19 | Obmas xapakrepucTuka TramoreHoB . OCOOEHHOCTH CTPOEHUS
aTOMOB JTHX DJJIEMEHTOB, XapaKTepHbIE Ul HUX CTENEHU
okucnenus. CtpoeHue u pu3nvecKrue CBOUCTBA MPOCTHIX BEIECTB
— raJIOTeHOB

20 | XuMmuueckue CBOMCTBAa Ha IpHUMepe XJopa (B3auMojeWcTBUE ¢
MeTaJUTlaMH, HEeMeTaJIaMu, IejouaMu). XaopoBoaopoa. CosstHast
KHCJI0Ta, XUMUYECKUE CBOWCTBA, OJyUYEHUE, IPUMEHEHHE.

21 | ®usnomornyeckoe JEHCTBUE XJjopa H XJOPOBOJOpOJIa Ha Hudposas
OpraHu3M uyelioBeKka. BakHeHIne XJIOpUAbl U UX HAXO0XJIECHUE B nabopaTtopu
IIPUPOJE . 1 RELEON

22 | IlpakTnueckas paboTa: [Mudposas
Ne 2. TlommyueHne CONSTHON KUCIIOTHI, U3y4YEeHUE €€ CBOWCTB naboparopu

1 RELEON
Tema 4. O0masi XapaKTepUCTHKAa XUMHYECKUX dJIeMeH- TOB
VIA-rpynnbl. Cepa u eé coennnenus (5 4)
23 | O6mas xapakrepucThka 31eMeHToB VIA-rpynmbsl. OcobeHHoCcTH

CTPOCHUA aTOMOB 3THUX 3JICMCHTOB, XapaKTCPHBIC AJI1 HUX CTCIICHU
OKHCJICHUA




24

CtpoeHne u (U3NYECKUE CBOWCTBA TIPOCTBHIX BEIIECTB —
KHUCIIOPO/Ia U CEpHI.

ATOTpOonHBIE MOAM(PUKAIIMU KHCIOPOAa W Cepbl. XUMHYCCKUE
CBOICTBA CEPHI.

CepoBonoponi, cTpoeHue, pU3NYecKue U XUMHUYECKHE CBOMCTBA.
Oxcuipl cepbl Kak MPeICTaBUTENH KHUCIOTHBIX OKCHIOB

25

CepHnas kucinoTa, puzndeckue
¥ XHMHYECKHE CBOWCTBa (OOIIME Kak NpEICTABHTENsS Kilacca
KHUCTIOT U crielu(HUecKue), MPUMEHEHHE

[udposas
nabopartopu

s RELEON
Hudposoit
JaTYUK
AIIEKTPOIPO
BOJHOCTH

26

XUMHUYECKUE PEaKIMU, JICKAIIUE B OCHOBE MMPOMBIIUICHHOTO
crioco0a nmostydeHus: cepHoit Kuciaotbl. Com CepHON KUCIIOTHI.

27

Haxoxnenue cepbl u €€ coeTMHeHU I

B IMpupojie. XUMHUYECKOE 3arpsi3HEHHE OKpYKaloUeH Cpelibl
COCTMHEHUSIMU CEPbI (KUCIOTHBIC JOXKIH, 3arPsS3HEHNE BO3/lyXa U
BOJI0OEMOB), CITOCOOBI €r0 PEI0TBPAIICHUS

Tema 5. O01mas XapakTepUCTHKA XUMHYECKHUX 3JIeMEHTOB V A-
rpynmnsl. A30T, ¢pocdop u ux coexunenus (7 4)

28

OO6mass xapakTepucTuka 31eMeHTOB VA-rpymmbl. OcoOeHHOCTH
CTPOCHHUSI AaTOMOB TUX JIEMEHTOB, XapaKTEPHbIE JIJI1 HUX CTETICHU
OKHCJICHHUS

29

A30T, pacnpoCTpaHeHHe B MpUpoje, GU3HIECKUE U XUMHUYECKUE
cBoricTtBa. Kpyroopor a3ora B npupoje

30

AmMHak, ero pu3MUecKue U XUMHUYECKHEe CBOMCTBA, MOIYYEHUE U
npuMmeHenre. Conu aMMOHMS, UX (U3NYECKHE U XUMHUYECKHE
CBOMCTBA, IPUMEHEHUE.

[Tpaktuyeckas padora Ne 3. [TomyyeHnne amMmmuaka, U3yueHHE €ro
CBOJNCTB.

31

A3oTHas kuciora, e€ (U3MUeCKHe W XUMHUYECKHE CBOWMCTBA
(oOmue Kak MpeacTaBUTENs Kiacca KUCIOT U CHelu(pUYecKue).
Hcnonp3oBaHre HUTPATOB M COJEH AaMMOHHS B KadyeCTBE
MUHEPATBHBIX YI00pEHHIA

Hudposas
nabopaTopu

s RELEON
[Hudposoii
JaTIUK
AJIEKTPOIIPO
BOJHOCTH

32

XHUMHUYECKOE 3arpsA3HEHUE OKPY’KAIOIIEH Cpelbl COCIUHEHHUSIMU
azoTa (KUCJIOTHBIC OO, 3arps3HEHUE BO3AYy Xa, TMOYBBI U
BOJOEMOB

33

®docdop, ammorponubie Mogudukanuu Gocdopa, huU3NIECKue U
XUMHUYECKHE CBONCTBA

34

Okcun dochopa(V) u dochopnas kucnora, dusudeckue u
XHUMHUYECKHe CBOICTBa, noiydeHue. Mcmnons3oBanue docdaros B
KayecTBE MMHEPAIbHBIX yA00peHuil. 3arps3HeHHe MPHUPOJHBIX
BOJI0EMOB (pocaTamu

Tema 6. O0masi XapakTepHCTHKA XUMHYECKHX 3JI€MEHTOB
IVA-rpynnsl. Yriepoa u KpeMHHIl U X COCINHEHUS
(8u)+ 1

35

Yraepon

Oxkcuppl yraeposa, ux gpusndeckre U XMMHYECKHUe CBOMCTBA.




37

38 | YrompHas kuciaora U e€ conu, ux (usmyeckue W Xummudeckue | 1
CBOWCTBA, MTOJyUYCHHE U IPUMECHEHHUE.
39 | IlepBoHauanbpHBIC TOHATHS OO0 OPraHMYECKHX BeHIeCTBaXx Kak o | 1
COCMHEHUSX YIJIepoAa: OCOOEHHOCTH COCTaBa W CTPOCHUS.
[TonsiTrie 0 OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKHUpaX, OeKax,
40 | Kpemuuii, ero ¢pusznueckue u XUMHYECKHE CBOMCTBA, MOTy4YeHue u | 1
IPUMEHEHUE.
41 | Ilpaktuueckass pabora Ne 4 [lomyuenwe yriekuciaoro rasa. |1 [Mudposas
KauectBennast peakuus Ha KapOOHAT-HOH naboparopu
s RELEON
Hudposoit
JaTYUK
AIEKTPONPO
BOJIHOCTH
42 | Ilpaktuueckast pabara Ne 5 PemieHne skcriepuMeHTaIbHBIX 33134 | 1 Hudposas
o Teme «Hemeramibiy. nabopaTtopu
1 RELEON
[udposoii
JaTYuK
AIIEKTPOIPO
BOJHOCTH
43 | KonTposapHas padora 1
Tema 7. O0miue cBoiicTBa MeTaNI0B
(4 )
44 | OOmas xapakTepuCTUKa XUMHUYECKHUX JIEMEHTOB — MeTajuioB Ha | 1
OCHOBaHMM HX TOJOXKEHUS B TMEPHOJUMYECKOH  CHCTEeMe
xuMudeckux 3aeMeHToB I . I . MenpaeneeBa u CTpOECHHs] aTOMOB
45 | Crpoenue meTayuioB. MeTtaminueckas CBS3b U MeTauinueckas | 1
KpHUCTaJNTHIeCcKast pemeéTka. DNEKTPOXUMHUICCKHIA pan
HANPSDKEHUH METaIOB
46 | ®usnyecKkue M XUMUIECKIE CBOHCTBA METAJLIOB . 1
47 | O0mue cnocoObl mosyuyeHus: metamwioB. [lonsrtue o kopposum | 1
METAJIJIOB U OCHOBHBIE CIIOCOOBI 3alUTHl OT Koppo3uu. CriiaBsl
(cTasp, yyryH, TIOpATIOMUHHNA, OpOH3a), UX IPUMEHEHHUE B OBITY U
TPOMBIIIIJICHHOCTH
Tema 8. Baxxueiilne MeTaJIbI M UX COeTUHEHUSA
(16 u)+2
48 | lllenounsie metamnbl. [lonoxkeHue B mepuoAnueckoi cucreme | 1
xumudeckux snemeHtoB J[. M. MenpgeneeBa, CTpoeHUE aTOMOB.
HaxoxaeHne B pupoe .
49- | dusnyeckre M XUMHYECKHE CBOMCTBAa (Ha MpuUMepe HaTpus H | 2
50 | xamms
51 Okcuibl ¥ THAPOKCUIBI HATPUS U KAJIUS 1
52 | IlpuMeHeHre MIEeJTOYHBIX METAJIIOB M UX COCTMHCHHUH. 1
53 | llenoyHo3emenbHbIE METAIBl MAarHUM M KaiblWid, cTpoeHue | 1
atomoB. [lonoxe HHE B MEPUOTUYECKON CHCTEME XMMHUYE CKHX
snemenToB /I. 1. Meneneena.
Haxoxzaenue B npupoie
54- | ®u3nyecKkue 1 XUMHYECKHUE CBOMCTBA KAIBIIUS U MarHUS 2
55
56 | Baxneiimue coequHeHUS KATbIHsI (OKCU, TUAPOKCHJI, COIH). 1




57 | KectkocTh BOABI M CHOCOOBI ee ycrpaHeHus. I[IpaxTuueckas
pabota Ne 6. JKEcTKOCTh BOJIBI 1 METOJIBI €€ YCTpaHEHUS
58 | AnroMUHMIA.
59- | dusnyeckue U XUMHYECKHE CBOMCTBA. AMQOTEpHBIE CBOMCTBA
60 | okcuaa ¥ THIPOKCHUIA
61 | XKeneso. Hudposas
nabopaTtopu
1 RELEON
[udposoii
JaTYuK
JaBJICHUS
62 | ®usuyeckue U XMMHUECKHUE CBOICTBA JKene3a
63 | Okcunel, TuApOKCHIBI 1 conu xene3a(ll)
u xeneza(lll) .
64 | IIpakTuueckas pabota Ne 7. Pemienue sKCriepuMEHTaIbHBIX 3a7a4 Hudposas
1o TeMe «MeTauTbD» . naboparopu
1 RELEON
Hudposoii
JTaTIUK
JABJICHUS
65 | KontponbHas pabota Ne3
Tema 9. BenrectBa 4 MaTepuaJsbl B JKU3HU YeJI0BEeKA
3w
66 | HoBele marepmanbsl W TexHOJOTHH. BemiectBa m marepuaibl B
MOBCEIHEBHOM JKU3HH YelIOBeKa. XUMUS U 3J0POBbE.
be3zonacHoe MCMONB30BaHUE BEUIECTB M XMMUYECKUX PEaKIHid B
ObITY.
67 | [IpupomHBIe HCTOYHUKH YTIEBOJAOPOAOB (YroJib, IPUPOIHBIN Ta3,
HE(Tb), MPOJIYKTHI UX NEepepabOTKH, UX POIb
B OBITY W TPOMBIIIJICHHOCTH
68 | OCHOBBI KOJOTMUYECKONW IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE

OKpY’Karo- Ied cpeasl (IpenenbHo JOMyCTHMas KOHIIEHTPAIHs
Bemiects — [1/1K).
Pons xumun B PCIICHUH SKOJOTHUICCKUX HpO6J'IeM

JlabopaTopHbie padoThI




8 KkJ1acc
Ilpakmuueckas paboma Ne 1. «H3yuenue cmpoenun naiamenuy

Teopernyeckas yactb. ['opeHMe — CIIOXKHBIM IIPOLIECC, COIPOBOKIAIOIINUNCS BBIICICHUEM

SHEpIuH, Kak MpaBWIO, B BUJIE Telja U cBeTa. Pa3nnuaroT roMoreHHOe ropeHue (Hampumep, npu
paboTe ra3oBOil ropeiku), MU TIeTEPOreHHOE TIOpeHHe (HalpuMep, IOpeHUEe CIHpTa U CYXOro
roproyero). B paccMoTpeHHBIX IpuMepax mnijaamsi UMEET CXOIHOE CTpoeHue. B HEM MOKHO BBIIEIUTH
TPH YaCTH.

BHyTpeHHHIT KOHYC TE€MHOro IBeTa (B ciy4yae ra3oBOW IOpEJIKHM CHHEro LIBeTa) C HHU3KOU
temnepatypoid ~ 300—500 °C. 3nech NPOUCXOIUT UCTIAPEHUE U PA3JIOKEHHUE TOPIOYETO BEUIECTBA.

CpenHuii BOCCTAaHOBUTEIbHBIN KOHYC COCTOMT M3 CMECH BO3/1yXa U TOPSIIEro raza. 31ech o
BiusiHuEeM Ooiiee Bbicokoi Temneparypbl (1500—1800 °C) mpoaykThl UCHapeHUs: U pazioKEHUs
TOPIOYMX BELIECTB aKTUBHO pearupyroT ¢ KuciopojaoM. Eciu yacTh yriiepoaa octaércst cBOOOAHOM,
TO €ro MeNbyYaillie YacTHULbl PACKaSIIOTCS W NPHUJAIOT IUIAMEHU SIPKOE CBEYEHHE. JTa 4acTb
mwiaMeHu Oorara yrapHbiM razoM CO — CHJIBHBIM BOCCTAaHOBUTENEM, IOATOMY €€ Ha3bIBaIOT
BoccTaHOBUTENbHOM. Touka Hambosiee BBICOKOM TeMIlepaTypbl HaXOAUTCS Ha  OCTpHUE
BOCCTAaHOBUTEJIBHOIO KOHYCA.

BHemHuil OKMCIUTENBbHBIN KOHYC 00pa3yeT HEBHAMMYIO O0OJIOYKY, OKpY’KAalOIIyl IUIams.
371ech O BIMSHUEM 3HAYUTEIBHOTO IIPUTOKA KMCIIOPO/1a BO3TyXa IPOUCXOAUT IMOJTHOE OKUCIICHHUE
roprouero Bemecta 10 CO2 u H20 (pu ropeHnn cyxoro roprodero Ha OCHOBE YPOTPOIIMHA TaKKe
obpasyetca N2). Ilpu sTom octaércss M30BITOK KUCIOpPOJA, KOTOPHIM MpU BBICOKOM TeMmIepaType
o0yasaeT BbICOKON OKHCIUTENbHON aKTUBHOCTHIO, IOATOMY BHEIIHSAS YacTh IJIAMEHU Ha3bIBAETCS
OKHUCINUTENbHOU. Mcnomnp3ys noaayB Bo3qyxa, MOKHO YBEJIMYUTh TEMIIEPATYPY IUIAMEHHU.

IIpakTHyecKas 4acTh: HCJ'IL OIIbITA: U3YUYUTH CTPOCHHUC IIJNIAMCHHU, ONIPCACIINTL TEMIICPATYPY B

Pa3HBIX €r0 30HaX MPU UCIIOIB30BAHUH PA3JIMYHBIX HCTOYHUKOB TEIUIA .

Ilepeuenv Oamuuxos yugposoti nadbopamopuu: JTATYUK TEMIIEPATypbl TEPMOIIAPHBIM.
Jlononnumenvnoe obopyoosanue. MTATUB C 3aKUMOM; JAepXkaTelb A HNPOOMPOK; CIMPTOBKA .
Mamepuanvl u peakmugsl: CIUPT 3TUIIOBBIN; CyX0€ FOpIOYee; CBeva.

Texnuka 6e3onacnocmu:

1. PaGota cBs3aHa ¢ OTKPBITHIM [JITaAMEHEM — OEperuTech 0XKora.

2. Tepmomnapa mociie W3BJICYEHUS U3 TUITAMEHH OCTBIBAeT HE cpa3zy — Oeperutech oxora. 3.B
CIUPTOBKE COJIEPIKUTCS TOPrOYast JKUIKOCTb.

Huempyxyus K 6bIn0aHEHUIO:.

1.Iloaxntounte BBICOKOTEMIIEPATYpPHBIM JaTyuk (TepMomapy) K PperucTpaTtopy HdaHHBIX
(KOMTIBIOTEPY). 3aKpeNHTe JATIYMK B MITATUBE TaK, YTOOBI €r0 KOHYUK Kacayucst GUTHIIST CIUPTOBKH .

2 . 3axrute cnupTtoBKy. Kornma mnokasaHus CTaOWIM3HPYIOTCS, 3alMIIUTEe 3HAYCHUE



TeMriepatrypbl Ha cxeme riameHu (puc. 1). 3.Ilepemerniaiite gaT4uMK TeMOepaTypsl B CISAYIONIYIO
TOYKY IIJIJAMCHH B COOTBETCTBHH CO cXeMoil. [[ns atoro ocnabnsiite Mmydry u mepemerniaiite eé
(BMecTe ¢ JamkoW M JAaTYMKOM) B HyKHOe MecTo. Kornma mokasaHus CTaOMIM3UPYIOTCS, CHOBA
3aHOCHUTE 3HAYECHHE TEMIIEPATypPbl B COOTBETCTBYIOLIEH TOUKE HA CXEMY .

4 . Tak u3MepbTe TeMmIepaTypy BO BCEX TOYKax IJIAMEHHU, OTMEUYEHHBIX Ha cXeme . 5
[ToBTOpUTE AEHUCTBHS CO CBEUOI M CyXHM roprounm.6.00pature BuuManue! [Ipu n3ydennu ctpoeHus
IUIAMEHU CyXOr0 Toprovero ucnoib3yercs 1/4 gacth tabnerku. Kycodek roprovero nomemiarwT Ha
KEpaMHUYECKYIO TUIUTKY.

Puc. 1. Touku u3MmepeHus TemrepaTyphl IjameHu 7 . BHecure B miams CIMpPTOBKH Ha
MOJIMHUHYTHI TPoOUpPKY. M3BIIeKHUTE MPOOHPKY U3 MJIAMEHU M PACCMOTPHUTE €€ MOBEPXHOCTb.

8 . IloBropute ombiT co cBeyo. Kakoro mBera oOpasoBasics Hanér? YTo 3T0 3a BEmIECTBO?

Pe3ynbTaTsl u13MepeHuii/HabnoAeHui

HcTounuk Temnepatyp [Temneparypa BTemmeparypa BUYTO o00pa3oBasock Ha
Ne  remnoTsl a OKOJIOCpETHEH YacCTHBEPXHEH  YaCTHUIOBEPXHOCTH MPOOUPKHU
buTns [JIaMEHU M1aMeHU
(Kycouka
rOpIOYEro)
CrnupToBKa
Caeua
3 Cyxoe roprouee

Bui6oowi:

B BBIBOJax yka3aTh, KakOM HCTOYHMK TEIJIOTBI IPEINOYTUTEIBHO HCIOJIB30BAaTh B
XMUMHYECKOH JIaOOpaTOpUH U MOYEMY .

Koumponvnvie sonpochwi:

1 . Kakoit HICTOYHHK TJIaMeHU ObLUT UcToNib30BaH? 2 . Kakas yacTh miiaMeHu camasi ropsiaasi?

3 . Jlo xakolf MakcUMaJIbHOW TeMIepaTypbl yaércs nporpets Tepmomnapy? 4 . Uro ropsyee —
LEHTp IIJIaAMEHU WM Kpas?

5. Ilouemy cipTOBKa TOPUT OUYTH OECIBETHBIM IUIAMEHEM, a CBeYa — CBETAIMUM? MOXKHO 1
MCIOJIb30BaTh CBEYM B 1aOOPATOPUU BMECTO CIIUPTOBOK?

6. Kakue npoyKThl TOpeHHs OJIMHAKOBHI Y CIIUPTOBKH U cBeun? 7 . 3ajaHue A1l MOATOTOBKU
k ['UA, BIIP

[Ipn HarpeBaHuu TBEPABIX BEIIECTB B MPOOMpPKE HEOOXOIUMO: 1.B3ATh MPOOUPKY B PYKH U
HarpeBaTh Ty 4acTh, TJI€ JIEKHUT BEIECTBO; 2.3aKPENUTh MPOOUPKY B IITATUBE U HArpeBaTh Ty YacTh,
/1€ JIEXKUT BELIECTBO;

3.B3Th NPOOHPKY B PYKH, IIPOTPETh BCIO MPOOUPKY, a 3aT€M Ty YacTb, IJI€ JICKUT BEIIECTBO;
4.3akpenuTh NPOOUPKY B IITATUBE, IPOrPETH BCIO MPOOHUPKY, a 3aTE€M Ty 4YacTh, I/I€ JISXKUT BEIIECTBO

. (IlpaBunpHBIA OTBET: 4 .)



8.3amanue nis pa3BuTHSA GyHKIIMOHATBLHOW TPAMOTHOCTH

B xuure Mainikina @apanes «Mcropus cBedn» aBTOpP ONMCBHIBACT OIIBIT, KOTOPBIA OH
JIEMOHCTPHPOBAJ HA CBOMX JICKLUAX. B TiaMsi cBeun OH oMelan U30THYTYIO CTEKIISIHHYIO TPYOKY.
OpuH koHel TPYOKW OIycKajcsi HenajdeKko OT (UTUIS, BTOPOM BBIBOJIWICS HAa HECKOJIBKO
CaHTHMETPOB OT IUIaMEHHU. Yepe3 HEeKOTOpoe BpeMsi K KOHILY TPYyOKH MOAHOCUIIM TOPAUIYIO JIyUHHY.
[TosiBNIsIOCH 1aMsl, KOTOPOE CYIIECTBOBAJIO OTAEIBHO OT IUIaMEHHU cBeud. Kak MOXHO OOBSICHUTH
3TO sIBJICHUE?

OtBet: B 9T0if yacTu miaMeHu HpoucXoAuT ucnapenue napaduna. Ilapel mapaduna Ha
BO3J/1yX€, IPU MOJKUTAHUHU, 3arOPAKOTCS.

Puc. 2. OnbIT ¢ maMeHeM cBeuu

JleMoHCTpallMOHHBI 3KciepuMeHT Ne 1. «Bovldenenue u nocnowenue menna — npusnax
XUMUYECKOU peaKyuuy

TeopeTuueckas 4acTb. Pa6oTa MMPpOBOAUTCS IIPU HU3YUCHUHU TCEMBbI «HpI/BHaKI/I XUMHNYCCKUX

peakuuii». Beinenenue u

MOIJIOIICHUE TEIUIOThl, M3MEHEHHWE OKpPACKM pacTBOPOB WJIM BEILIECTB, BBIICICHHE Trasa
SIBJIAIOTCSI OCHOBHBIMU MTPU3HAKAMU XMMHUYECKUX peakiuii. Tak:ke UMEeT CMBICI MOBTOPUTH PaboTy
MIPY BBEICHUU MOHSITUS «TEIUIOBOM 3((HEKT peakumy .

[Ipaktuueckas yacte. Llenb paboThI: MPOAEMOHCTPUPOBATH BBIJICJICHUE U MOTJIOIICHHE Terlia

Py XUMHUYECKUX peaknusx. CBs3aTh MOKa3aHMs JaTyMKa TEMIEpPAaTypbl C OCSI3aTEIbHBIMU
OLLYILIEHUSMHU.

Ilepeuensy oamuukos yughposou rabopamopuu. NATYUK TEMIIEPATYPHI IUTATHHOBBIM.

Jlononnumenvnoe obopyoosanue: 1Ba XuMudeckux crakaHa (50 Mi), TpoMbIBalKa C
JUCTUJUIMPOBAHHOW BOJIOM, CTaKaH JUIsl CIMBA OTpaOOTaHHBIX PACTBOPOB.

Mamepuanvi u peaxmugvl: aqIOMHUHHMEBas NPOBOJOKAa WK TpaHynbl, 20%-HBIN pacTBOp
runpokcuaa Hatpust NaOH, 10%-nb1ii pactBop ykcycHoi kucinotsl CH3COOH, runpokxap6oHaT
Hatpust NaHCO3 .

Texnuka b6eszonacnocmu: 1 .PaboTtaTh B 0OUKax. 2. Tpebyercst coOmroIeHne Mep
0e30macHOCTH NpU paboTe ¢ THAPOKCUIOM HATPUs U HarpeBaTeIbHBIMU MPHOOpaMH.

Huempyxkyus x evinonnenuro: 1.B XxuMuueckuil crakaH HaielTe pactBop Imenoun NaOH.
N3meprTe ero temneparypy. [lomectute rpanyiibl WM MPOBOJIOKY ATIOMUHUS TaK, YTOOBI HAJl HUMU
octaBajcsi cioil kuakoctu. Korma HauHETCs peakuus, oOpaTure BHHUMaHUE NIKOJHbHUKOB Ha
BBIJICJICHUE T'a3a U YBEJIHMUEHHE TeMIepaTypbl. JXKenaTenpHo (eciu peakiust HAET He CIUIIKOM OypHO)
MPOMTH MO KJIACCY U JIaTh IIKOJBHUKAM MOTPOTaTh CTaKaH, 4YTOOBI yOSAUTHCS, UTO €r0 COJACPKUMOE
pazorpenock. OTMETbTE MaKCUMAJIbHYIO TeMIIepaTypy pacTBopa. [lomyueHHbIi pe3yabTaT 3aHecuTe

B TaOJIHITY .



2.ITpomoiiTe maTymk TeMIepaTypbl Boioil. B crakan HaneliTe ykcycHyro kucinoty Ha @ 1/3 mo
BbICOTE. I3MepbTE €€ TemnepaTypy.

HeOosnpmMyu  MOpUMSAMH  HACchIIbTE TMAPOKApOOHAT HATpUs, IOMEIIMBas JaTYUKOM
temneparypbl. OOpaTuTe BHMMaHHE IIKOJLHUKOB HA BBIICICHHE Ta3a - MPHU3HAK XUMHUYECKOU
peakuuu. ITocmoTrpure, kak u3MeHsercs Temneparypa. OTMETbTE MUHUMAIbHYIO TEMIIEpPATypy
pacTBopa.

[TomyueHHBIH pe3yJbTaT YUSHUKH 3aHOCAT B TaOiuily. Pe3ynbrarhl u3mMepeHuit /Ha0mroeHIi

Pearupyromue Bemecrsa Hauvansnas  Makcumain [BeiaesnieHHe WM MOIVIOLIEHUE
TemIeparypa [bHas/MUHU [TEILIOThI
pacTBOpa MaJibHast
TeMIepary
pa
acTBopa
PacTBOp 11€1109M 1 aTFOMUHHI
PacTBOp YKCYCHOM KHCJIOTBI U COJIa

Bv1600b1: YKa3zaTh NpU3HAKU XUMHUYECKUX PEAKLIUM.

Koumponvhvie sonpochwi:

1 TlpuBenute npuMepsl peakuii, IPOTEKAOIIUX C BbIJICIEHHUEM TEIIOTHI.

2 JIns momydeHus: HeraméHOM W3BECTH MeN MPOKaJIMBAIOT NMPH BBICOKOW Temmepatype. K
KaKOMYy THUIy MOXHO OTHECTH 3Ty peakuuto? 3.3amanue st noaroroBku k ['MA, BIIP: Tonbko
XUMHYECKUE SBJICHUS NIEPEUHCIIEHBI B TPYyIIIIE:

1.I'openue cBeun, BeINIaIeHUE TOKIEBBIX Kallelb, KUTIEHUE BoAbI 2.CKucanue 6JI0YHOTO
COKa, CKHCaHME MOJIOKa, pacTBopeHue Mena B ykcyce 3.TasgHue cHera, IUIaBI€HHE CBUHIIA,
MIPOTyXaHue KypUHOTO siifiia 4.00pa3oBaHue TyMaHa,

ropeHue OEHrajabCKOM CBeUr, TOPEeHHE MPUPOJIHOTO Ta3a



JleMOHCTpanOHHBI 3KciepuMeHT Ne 2. «Paznoscenue 600bl I1eKMPULECKUM MOKOM)

TeopeTnueckas 4acThb. Hepez[ Ha4dyaJlOM pa6OTBI CIEay€ET OGCY,Z[I/ITB CO IIKOJIbHUKaMH BOIIPOC:

MIPOCTBIM HMJIM CJIOXHBIM BEIIECTBOM sIBJIsseTCSl BoJa. [locie BBIABMIKEHHS YYAIIMMUCS Pa3IHUHBIX
TUIOTE3 YYUTENb MPOCUT TPEUIOKHUTHh BAPUAHTHI UX IKCIIEPUMEHTAILHOM MTPOBEPKH.

OOBIYHO JaHHBIN OMBIT PEKOMEHIYIOT MPOBOIUTE B ipubope ["opmaHa, yCTpOMCTBO KOTOPOTO
SIBIISIETCS JIOCTATOYHO CJIOKHBIM JIJISl BOCBMHKIJIACCHUKOB. Y TOOHEE €ro MpoBOJUThH B IPUOOpE st
ONBITOB C DJEKTPUYECKHMM TOKOM, HCHOJb3ys B KauecTBe oayekTponuta 10%-Hblli pacTBOp
THJIPOKCHUIA HATPHUS W CTaNbHBIE (JIydllle HUKEIEBBIC) AIEKTPOAbl. Bo m30ekaHWE BCIICHUBAHUS
pacTBopa Mpu JAEMOHCTPALIUM K DJEKTPOJIUTY CIIEAYeT N00aBUTH ATHIIOBBIN cnupT (Ha 4 00bEMa
pactBopa 3nekTpoauTa 1 006éM 95%-Horo pacTBopa CrupTa) .

IIpakTHyecKas 4acTh. I_[eJ'IL pa6OTBIZ C(bOpMI/IpOBaTB NpEACTABJIICHUA Yy YUAIIIUXCA 00 aHammse

CJIO’KHBIX BELLIECTB M U3MEHEHUH MOJIEKYJI CJIO’KHBIX BELIECTB B X0/1€ XMMHUECKUX PEaKLIUM.

Hononnumenvnoe 060pyoosanue: PUOOP sl OMBITOB C ANEKTPHUECKUM TOKOM; UCTOYHHUK
MIOCTOSIHHOT'O TOKa: MPOOUPKHU - 2 IIT., IPOHYMEPOBAaHHbIE; JTyYHHKA; CIIUPTOBKA; MPOOKU — 2 MIT,
IIUHLET .

Mamepuansi u peakmugvl’. cniupt 3TUI0BbIA, 10%-HbIH pacTBOp ImIEI0YH.

Texnuka 6ezonacnocmu’. PabortaTe B oukax. TpeOyroTcs crienuaibHbIe MEphl 0€30MacCHOCTH
pu paboTe ¢ TUIAPOKCUIIOM HATPHS .

Huempyxyus k vinonnenuro: 1.3am0IHATE NEKTPOIIUTUYECKYIO BaHHY U JIEMOHCTPALIMOHHBIE
MIPOOUPKH PACTBOPOM 3JIEKTPOJIUTA 3apaHee, 10 ypoka. 2.I1lpoaeMoHCcTpupyiite npudop yyamumces,
OOBSCHHUTE €T0 YCTPOMCTBO U BKIFOYUTE TTOCTOSIHHBIN AJIEKTPUUECKHI TOK.

3. HaGmtomaercst BblieneHue ra3oB Ha 3yeKTpoaax mnpubopa. OOpaTtuTe BHUMaHHE
yyaluxcs Ha TO, YTO OAMH U3 ra30B BbLAEISIETCS MHTEHCUBHEH M 3aHMMAeET B JiBa pa3a OOJIbLIMHA
00BEM 1O CPaBHEHHUIO CO BTOPBIM T'a30M.

4. O6cyaute  HaOmofaeMble  NpPU3HAKM  XMMHMYECKOM — peakuuu,  celanTe
NPEINOI0KEHUsT O TOM, B KaKUX INPOOMPKAX HAXOIATCA KHUCIOPOA U BOJOPOJI. DIEKTPOIH3
IpeKpaTUTe, KOr/a B MpoOupkax HabepETCst 0KoJI0 6 MIT BOAOPOAA U 3 MII KUCIIOPO/a .

5. OOpaTtuTe BHUMaHUE Ha pa3inyHble 00bEMBI COOPAaHHBIX Ia30B.
[TpoGupku MIOTHO 3aKpoiTe MPOOKAMH IO CJIOEM 3JIEKTPOJuTa. Tieromel JTydMHON ONpeaenuTe
HaJIMYME KUCIOPOAa B MPOOHPKE, ropseil TydnHoi nogoxrute Bogopo. [Ipemioxure yyamummces

3aHCCTHU PEC3YyJIbTAThI Ha6ﬂIOI[eHPII>i B Ta6n1/1uy. PC3YHLTaTLI Ha6HIOIleHHﬁ

Howmep npobupku O06bém raza Hazpanue raza

1




2

Bv1600v1: OTpazuTh, 4YTO IPOUCXOTUT C MOJIEKYJIAMH CIIOKHBIX BEIIECTB B X0 XUMHYECKOU
peaxiuu.

Koumponvnvie gonpocwi: 1.M0XHO 11 MO BHEIIHEMY BHAY OTJIMYUTH a3 BOAOPOJ OT rasa
kuciopona? 2 .Kakue yacTULbl COXpPAHSIOTCSA B XOJ€ MPOTEKAHMSI PEAKIMM PA3JIOKEHUs BOJBI, a
kakue paszpymatorcsa? 3 .Kak 1okazarh, 4TO B COCTaBE caxapa COAepKarcs aToMbl yriepona?

4 3ananue mis noarotoBku k ['MA, BIIP. Ilpu cobupanuu razoB HCIOIB3YIOT MPUOOPHI,
npejcTaBieHHble Ha pucyHKe. C MOMOIIBIO, KaKUX M3 YKa3aHHBIX MPUOOPOB MOXKHO cOOMpaTh
Bosiopon? OOOCHY#TE CBOW OTBET, UCXOS U3 CBOMCTB JAHHOTO Ta3a.

Puc. 7. [IpuGops! asist coOnpaHusi ra3oB

(A) (B)

E_=l—




IleMOHCTpaHHOHHBIﬁ IKCIICPUMEHT Ne 3. «3akon COXpaHEHHUs MaCChbl BELIECTB»

Teopernueckas yacte. [Ipy M3ydeHUM JaHHOW TeMbI 1EIeCO00pa3HO CO3IaTh MPOOIEMHYIO

CUTYaLUIO, JJI pa3pereHus

KOTOpO#1 yuaIiuecs BbIIBUTAIOT TUIIOTE3bI, TPEOYIOLIUE IKCIIEPUMEHTAIBbHON TpoBepku. [Ipu
OOCYXXJICHUH TIPE/UIOKCHHBIX BApUAHTOB TPOBEPKH BBIIBUHYTHIX THUIIOTE3 BOCBMHKIACCHUKH
MpeaaraloT pa3udHble BapUAHTBl KOHCTPYKIMH TPUOOPOB, T.. MPOSBISIOT TBOPYECKYIO
aKTUBHOCTb, B X0JI¢ KOTOPOH MPOUCXOAUT MEPEOCMBICTICHIE TPUOOPETACMbIX 3HAHHIH.

Ha ypoxke ywammecs y3naroT o paborax M. B. JlomonocoBa u A. JlaBya3be, MOCBSAIIEHHBIX
OTKPBITHIO 3aKOHA COXPaHEHHUsS MacChl BEIIECTB, (OPMYJIUPYIOT 3aKOH, MPUXOAST K BBIBOAY, YTO
Macca BEIECTB B X0JI€ PEAKIIMH JIOJDKHA OCTaBaTHCs MOCTOSTHHOM. J|oOMBIIMCH TOHUMAHUS TAHHOTO
Te3HCa, YUYUTENb JEMOHCTPUPYET IKCIIEPUMEHT .

IIpakTHYecKas 4acTb. I_[CJ'IB pa6OTLI: OKCIICPUMCHTAJIbHO JOKAa3aTb 3dKOH COXPAaHCHHA MACChI

BEIIECTB .

Hononnumenvnoe 060pyoosanue. BeCbl TEXHOXUMUYECKHE HWIIM AJIEKTPOHHBIC; CBEYa; KOJIOa
MI0CcKooHHast 250 MIT; JIOKKa ISl COKUTAHUS BEIIECTB.

Mamepuansi u peakmusbsl’ cBeya.

Texnuka 6e3onacHocmu: BHITIOIHATH TPEOOBAaHUS IIPU PabOTE C OTKPHITHIM IIAMEHEM.

Hucmpykyus k evinonnenuro: Ha pblYaXHBIX WIH AJIEKTPOHHBIX BECAaX YPaBHOBEIINBACTCS
CBeYa, a 3aTeM YUMTEeNb 3aKHUraeT e€. Yuamuecs HaOIIOAal0T, YTO B TeueHUuEe ~1 MUH paBHOBECHE
BECOB HApYIIAeTCs, YaIllKa C TOPSIICH CBeUOi MOAHNUMAETCS BBEpX. YUallluMCs 3a/1al0TCS BOTIPOCHI:
«Kak M0xHO 00bsiCHUTH HaOmonaeMblil ¢pakT? Kak 3T0T pakT cornacyercst ¢ 3aKOHOM COXpaHEHHUS
Macchl BemiecTB?» OOCyXJACHHE TaHHBIX BOIMPOCOB IMPUBOJIUT YYAIIUMXCSA K MBICIH O TOM, YTO
HKCIIEPUMEHT MPOBEIEH HEKOPPEKTHO, CIEAYET U3MEHUTh KOHCTPYKIIUIO prbopa.

Yuurtens 3apaHee OJDKEH MOATOTOBUTH KOJOY TOCTaTOYHO OONBIIOr0 00BhEMa C XOPOIIO
MOJOTHAHHOM MPOOKOH, B KOTOPYIO BCTaBJICHA JIOKEUKA.

B nosxeuke 3akperisiercs: cBeva. Beck mpubop B cOope 3apaHee ypaBHOBEIIMBACTCS Ha BEcax
(puc. 8) . Korna yuamuecst IpuxoAsT K BBIBOY, YTO OIBIT CJIEAYET MPOBOIUTH B 3aKPBITOM MpUOOpeE,
YUUTENb JTOCTAET BECHI C KOJIOOM, 3aKUTAeT CBEUy, 3aKPETUIEHHYIO B JIOKEUKE, BHOCUT B KOJOY U
TUIOTHO 3aKpbIBaeT. Y4aluecs BHIAT, YTO PABHOBECHE BECOB HE HApYIIAETCS B XOAE BCETO

OKCIICPUMCHTA .

Puc. 8. HpI/I60p I JEMOHCTpPAIMK 3aKOHAa COXPAaHCHHU A MACChI BEILICCTB

BriBoabI:



B BbIBOAAX HGO6XOI[I/IMO OTpasuTh TE3UC, YTO MacCa BCUICCTB IIPU MPOTCKAHUU XHUMHAYECKOH

pPCaKuu COXpPaHACTCA .
KOHmpOJZbele eonpocsl.

3ananus 1Jig pa3BuTUs QYHKIIMOHATIBHOW IPaMOTHOCTH

1. HpI/I TOp€HHH JPOB ocrtaércs 30i1a. Macca 30J16I MEHBIIIE MAacCHI B3SITHIX JJIA COKUT'aHU S

apoB. Kak MO>XHO 00BACHUTD 3TOT PaxT?

2. JU1g IpuUroToBiieHUsl MSCHOTO OyJIbOHA MOBAp B3sU1 Kycok Msca maccoil 1 kr . Ilocie

BapKu Kycok msica crai Becutb 800 r . [Touemy macca usmeHuiacn?



I[eMOHCTpaHHOHHLIﬁ IKCIICPUMEHT Ne 4, «Onpene.ﬂe}me CoCTaBa BO3ayxa»

Teopernueckass yacte. Ilepex mpoBeneHHEM SKCIIEPUMEHTa YYallUMCS HEOOXOIMMO

OOBSICHUTH YCTPOMCTBO MpuOOpa, 4TO O3HAYAIOT AefieHus. Takxke HeoOXoIuMo yOeauThCs, 4TO

npobka mpubopa TrepMeTUYHO 3aKpbiBaeT cocyld. Ilpakrtuyeckas dyactb. Llens paOoOThI:

HKCHEPUMEHTAIBHO ONPEACTUTh 0OBEMHYIO JI0JII0 KUCIOPOAa B BO3AYXE .

Jlonoanumenvnoe o06opyoosanue. TpuOOp JUIsl ONpPEAETICHUs COCTaBa BO31yXa, IITATUB,
CIUPTOBKA, CTEKJISIHHAS M1aJI0YKa, JIyYHHA, CTAKaH C BOJOM.

Mamepuansi u peaxmussl’. KpacHblil pochop.

Texnuka 6eszonacnocmu’. C 0CTOPOKHOCTBIO 00PAIIATHCS C TOPSIIIUM (Pochopom.

Huempyxkyus k 6bInoaHeHuio:.

1 . Kpucrannuzarop HamolOBUHY 3amojHUTE BOJoW. Ha mMOBEpXHOCTH BOJBI MOMECTHUTE
dapdoposyto uamky ¢ 1—1,5 r cyxoro kpacHoro gocdopa. 2.06paTiuTe BHUMaHKE HA HEOOXOANUMOE
YCIIOBUE 3KCTIEpUMEHTA — BJIAXHBIA (ocdop Hcmosib3oBath Henb3si! Docdopa TOMKHO OBITH B3STO
Ooub1ie, yeM TpedyeTcs Ui CBSA3BIBAHUS BCETO KHCIOPO/a, HAXOAAIIETOCS B COCY/IE.

3. Otkpoiite mpoOKy mpudopa M MOMECTUTE KOJIOKOJI B KPUCTALTU3AaTOp C BOJOH.
[Torpy3ute KOJOKON B BOJY HACTOJIBKO, YTOOBI ypOBEHb BOJbI COBMAJal C HUKHHUM JEJICHHUEM
KoJIoKoJIa. [Ipr 3TOM HMKHUI Kpai KOJIOKOJIA HE JOJKEH JOXOAUTh 10 JHA KpUcTaum3aropa . [Jns
ATOr0 KOJIOKOJI 3aKpENHUTE B LITATUBE WJIM MOMECTHTE Ha JHO KPUCTAJNIM3AaTOpa JIBE CTEKJISHHBIE
MATOYKH .

4. CunpHO pa3orpeB KOHEIl CTEKISTHHON MANIOYKH, OMYCTUTE €€ B KOJIOKOI U MOJA0KIUTE
dbocdop. Kak Tonbko Gocdop 3aroperncs, ObICTPO U3BICKUTE MATOYKY U 3aKPOUTE KOJIOKOJ MPOOKOM.
Komoxos 3anonHseTcst ryCThIM O€IbIM JBIMOM, COCTOSIIIIMM U3 YacTH4eK (OoCHOPHOTO aHTUIPHUIA.

5. [Tpu ropenun ¢ocdopa 00BEM BO3Ayxa BHYTPU KOJOKOJA BHayalle OT HAarpeBaHUS
HEMHOTO YBEJIMYUBAETCS, & YPOBEHb BOJBI B KOJOKOJe MOHMkaercs . Ilo mepe pacxomoBaHus
KHCIIOpO/1a IIaMsl OCTENEHHO racHeT. benbliit hocopHblii aHruapua pacrsopsiercs B Boje . Cocyn
OXJIAXKIAaeTcs, ra3 B KOJOKOJE MOCTENEeHHO YMEHbIIaeTcs B 00bEME . YpOBEHb BOJBI B KOJOKOJE
MOBBIIIAeTCS . B KpucTamnm3aTop nojieldTe BOJAbI B TaKOM 0ObeMe, uTOObI BHYTPU M CHAPYXKH
KOJIOKOJIa YPOBHHU OBLIM OJMHAKOBBI M COBIIAJIANIA CO BTOPHIM JICJICHHEM KOJIOKOJIA.

6 . OTkporiTe TPUOOP ¥ MPHU TTOMOIIH TOPSIIEH TYYHHBI YOSIUTECh B TOM, YTO OCTABIIUICS B

KOJIOKOJIE a3 He MOJepKUBAET ropeHusi. Pe3ynbraTel HaOI01eHui

Yucno  pgenmenuit B mpuOope, Yucno nenenuét B mpudope,
3aMOJIHEHHBIX BO3AYXOM ([0 MPOBEACHUSABANOIHEHHBIX razaMu (mocne Kaxoii ra3 mp

[peaKIumn) [IPOBEICHUS PEAKIINN)




BbiBoabI:

B BbIBOJIaX yKa3aTh cojepKaHue KUciopoaa B Bo3ayxe (B %).

KonTtponpabie Bompockl: 1.Kakoit ra3 pacxomyercs mpu cxuranuu ¢ocdopa B BO3ayxe?
2.Kakoii 00béM kuciopoga B Bo3ayxe? CKoJIbKO 3TO cocTaBiseT B mporeHtax? 3.Iloyemy mms
MPOBEACHUS IKCIIEpUMEHTa OepyT U30bITOK hocdopa?

4.Kaxkoii ra3 ocrancsi B KOJIOKoJIe mocie cropanus ¢gochopa? 5.3amanus sl TOATOTOBKH K
I'MA, BIIP Ykaxure, B Kakylo I'pyIIly BXOJAT BEIIECTBA, 3arPA3HSIIOLINE BO3IyX:

1. BOJISHOM map, YIJIEKUCIIbIN Ta3; 2.CepHUCTBIM ra3, OKCUJbI a30Ta; 3.KUCJIOPOJ, a30T;

4.renuil, KUCIOpOa



9 kiaace
JemMoHcTpanuoHHbIil 3kciepuMeHT Ne 1. «TensioBoii 3pexT pacTBOpeHns: BelmecTs B
BOJE»

TeopeTnyeckas 4YacThb. PaCTBOpeHI/Ie BCIICCTB MPECACTABIACT co00l CJI0KHOE (1)I/I3I/IKO'

XMMHUYECKOE SIBJICHUE, 3aBUCSIIEE OT IPUPOJbI PACTBOPEHHOIO BELIECTBA M PACTBOPUTENS, OT
TEMIIEPATypPbl U KOHLIEHTPALIUK 00pa3yIoIIerocst pacTBopa.

[Ipu pacTBOpeHUH KPUCTAIIMYECKUX BEIIECTB B BOJE MPOUCXOSAT TPH OCHOBHBIX IpoIiecca.
1.Pa3pynienne KpUCTAIIIMYECKOM pEIIETKH pPAacTBOPSIEMOr0 BEIIECTBA — AHAOTEPMUYECKUN
IpoLecc.

2. I'upparauus, T.e. B3aUMOJEIHCTBUE YacTULl (MOHOB WJIM MOJIEKYJ) PacTBOPSIEMOIO
BElIeCTBA C MOJIEKYJaMH BOJbl — 3K30TepMHueckuil mpouecc . 3.IlepeHoc ruapaTHpOBaHHBIX
YacTHUIl OT FPAHULIBI KPUCTAILI-PACTBOP B 001 00BEM pacTBOpa, ITOT MPOLIECC HE COMPOBOXKIAETCS
HU BBIJICJICHUEM, HH TTOTJIOIICHUEM TEIUIOTHI.

B 3aBucMMOCTH OT TOTO, TEIUIOBOW J(PQEKT KaKoro u3 ABYX IPOLECCOB (pa3pylieHue
KpUCTaJlJIa UK TUApATAIUs YacTUI]) Npeodnanaet, o0l TemnoBoi 3pGeKT pacTBOPEHUS MOKET
OBITh BEJIMYMHOMN MOJIOKUTEILHOU WM OTPULIATEILHOM.

[IpakTuueckas 4acthb. [Jens pabomobi. ONpenenuTh TEIUIOBOUW 3(h(EKT pacTBOpEHUS CEpHOUN

KHCJIOTHI, THAPOKCH A HATPUSI U HUTPATa AMMOHHS .
Ilepeuensy oamuukos yughposou rabopamopuu’ NaTINK TEMIEPaTypbl MJIATUHOBBIH .
Lononnumenvnoe ob6opyoosanue. crakan Ha 150 M — 3 IIT.; CTEKIsSHHas Maloyka,

MIPOMBIBAJIKA; MEpPHAsI MPOOUPKA; MIaTeIh — 2 T .

Mamepuanvr u peakmuewi: cepHas KHCIOTa (KOHII .); THIPOKCH] HATPUS KPHUCTAJUTUYCCKUIA;
HUTPAT aMMOHHUS .

Texnuka bezonacnocmu: 1.CepHast KUCIOTa M TUAPOKCHU]L HATPUS SIBIISIOTCS arpeCCUBHBIMU
BenecTBaMu. HeoOXommMo octeperatbess MX TOMAJaHWS HAa KOXKY W ofexay. 2.bepeup rimazal
3.HeoO6xoauMo MOMHUTH TpaBWIO paszBeacHUs KuciaoT. 4.Ha pabodeM mecte AOMKHBI OBITH
HelTpanu3zytomue cpeacTa: 2%-Hble pacTBOPHI THAPOKapOOHATa HATPUS U YKCYCHOU KUCIIOTHI.

Huempyxyus K 6bIn0aHEHUIO:.

1.B mepeiii crakan Hanedre 50 mur Bompl.  2.C MOMOIIBIO JaTdyuka OMNpeaeiauTe e&
TeMIepaTypy.

3. Otmeppre 10 MIJI KOHIIEHTPUPOBAHHOW CEPHOW KHCIOTHI M MEJUIEHHO, MpHU
NepeMeIBaHIH PacTBOPa CTEKIITHHOM MMajJ0YKON BIMBAalTE CepHYIO KUcIoTy. OOpaTute BHUMaHUE
Ha TIOPSIOK CMEIIMBAaHUS BOJABI M cepHOU KucnoThl! CreanuTte 3a M3MEHEHUEM TEMITEpaTyphl MPH

pacTBopeHHH KuciaoThl. Hanboee BbIcOKOE MOKa3aHUE TEMIEpaTyphl 3aHecuTe B Tadbnuiy. Jatauk



TIATEJIBHO MPOMOWTE BOJOM.

4. Bo BTOpOI1 cTakaH MOMECTUTE OKOJIO 8 T TBEPAOro MOPOIIKA T'MAPOKCUAA HATPUSI U

Baeiite 50 mu Bozapl. OMycTUTE AATYUK TEMIIEPATyphbl U Nepemelaiite pactBop. OTMETbTE caMoe

BBICOKO€ 3HAYCHUEC TEMIICPATYPEI. TmarensHO HpOMOfITG JaT4YUK BOI[Oﬁ.

5. B TpeTI/Iﬁ CTakaH HachIIbTe 15 T MCJIKOKPUCTAJUIMICCKOI'O HUTpaTa aMMOHUS U

npuiieiite 50 mut Bosbl. OMycTUTE JaTYUK TEMIIEpaTyphl U OBICTPO MepeMeniaiite pactBop. Hanbomnee

HU3KOE 3HAUCHHE TEeMIIEPATypPhl 3aHECUTE B TAOJIHILY.

Pe3ynbrarel uamMepeHuii/Ha0o1eHui

Uccnenyemas

CHCTCMA

JuctumpoBaHHas Boa

Bona
H2S04

+

Bonxa
NaOH

+

Bon
NH4NO3

Temneparypa, °C

Buvisoowi:

OTpa3uTth, Kakoil TernoBoii 3dekt nmpeodbiasaeT npy pacTBOPEHUH B BOJIE CEPHOU KHCIIOTHI,

HUTpATa aMMOHUA, THAPOKCHU A HATPUA.

KOHmpOJZbele 680npocsl.

1.06T)$[CHI/ITC, mo4yeMy Ipu paCTBOPCHUHU OAHUX BCIICCTB B BOAC BBIACIACTCA TCIJIOTA, APYTUX

— mornomaetcs. 2.I1peanonoxure TemnoBoi 3¢ ¢exT mporuecca pacTBOPEHUS B BOAE THIPOKCHIA

Kajius.



IIpakTnyeckas padora Ne 1. Dj1eKTPOIUTHI M HEIJIEKTPOJINTHI

TeopeTnyeckas 4acTh. HpI/I pacTBOpPCHHUHU B BOJAC MOHHBIX COGI[I/IHGHI/Iﬁ IMOJIAPHBIC MOJICKYJIbI

BOJIbI OKPYXaroT (COJbBATHPYIOT) 3apsDKEHHBbIE MOHBI, NEPEBOMAS UX B pacTBOp. MoueKyJsipHbIe
COEIMHEHMS COJIbBAaTUPYIOTCS, HO HE paclaJaroTcsl Ha MOHBI . B mepBoMm cityuae pacTBOp NpoOBOJIUT
ANEKTPUYECKUI TOK, BO BTOPOM HET .

OnpenenuTs NPUHAJIEKHOCTh BEILIECTBA MU PACTBOPA BEILIECTBA K AJIEKTPOJIUTAM MOKHO IPU
MIOMOILM U3MEPEHHUsS 3JIEKTPOIIPOBOAHOCTH. Eciu 311eKTponpoBOJHOCTh BEJIMKA, TO MCCIELyEMBbIH
00beKkT — onekTponuT. Ecim 3HadeHue snekrponpoBogHocTH MeHbmie 20 MkCwm/cMm, TO 3TO
HEDJICKTPOJIUT .

IIpakTHyeckas 4acThb.

L]env pabomewi: onipeieNTh TPUHAIJICKHOCTD BEIIECTB, CMECEH BEIIECTB U PACTBOPOB BEILIECTB
K 3JIEKTPOJIMTAM U HEDJIEKTPOJIUTAM .

Ilepeuenv  Oamuuxos yugposoi  aabopamopuu:  JATIYUK  DIEKTPOIPOBOTHOCTH
JlononHUTEbHOE 000pyAOBaHKE: cTakaHbl Ha 50 MJI; IITaTUB € 32)KMMOM; IIPOMBIBANIKa . MaTepualibl
U PEaKTUBBI: TUCTHUITMPOBaHHAs BOJAA; 1o 20 MJI ATHIIOBOrO CUpTa, O€H3WHA, KepocuHa; 5%-HOro
pacTBopa caxaposbl, pactBopa criupta (1:1), 5%-noro pactBopa xjopuaa HaTpus; 5%-HOTO pacTBOpa
XJIOPOBOJIOPOJa; 5%-HOTO pacTBOpa THAPOKCHUIA HATPHs, TMOBapeHHas coib (TBEpHas), caxap
(TBEpABINA) .

Texnuka 6esonacnocmu: 1lpu paboTe ¢ TOPIOUUMH KUAKOCTAMH (CIUPT, OEH3UH, KEPOCHH)
BOJIM3U HE JTOJKHO OBITH OTKPBITOTO OTHSI.

Hnuempyxkyus K 6blnoanenuio:

1.B crakaH moMecTUTE MOBAPEHHYIO COJIb M OMYCTUTE B CTAKaH AATYUK DJIEKTPOIPOBOJIHOCTH .
[TpoBoAHT 1 COMB ANEKTPUUYECKUIl TOK? 2.AHATOTUYHbIE JEHCTBHS IPOBEIUTE C caxapo3oii . 3 . B
cTakaH HaneiTe 20 MJ1 UCCIIelyeMOTO pacTBoOpa.

4. OnyctuTe B HErO JIATYHMK SJICKTPOIPOBOJIHOCTH, 3aKPEIIEHHBINA B JIalKe MITATHBA.
Habmronaiite 3a W3MEHEHHWEM 3HAUEHUS DJIEKTPONPOBOAHOCTH. Korjga mokazaHus JaT4yrKa
MepecTanyT U3MEHSITHCS, 3AMUIIUTE €T0 3HAUCHUE B TAOHILY .

5. O6parute BHUMaHue! JlaTumk
MOCJE KaXJ0T0 OMbITa TIIATEIBHO MPOMBIBAETCS BOJOM. 6.3aTeM MaT4YMK OMYCTUTE B CIEAYIOIIUN

pacTBop . AmnanoruyHele JeHCTBUS nponenaﬁTe CO BCEMH paCTBOpaMHu. Pe3y.l'IBTaTLI I/ISMCpCHI/Iﬁ

Ne HazBanue BELIECTBA, 3HaueHue AIIEKTPONPOBOIHOCTH, DneKTponu
OMbITa  [pacTBOpa MKCM/cM

1




Koumponvnvie sonpocawi:

1.00pamatoT BHUMaHue, 4TO HU JUCTUJUIUPOBAaHHAs BOJAA, HU TBEpHAs COJIb HE MPOBOIST
AJIEKTPUYECKOTO TOKA. TeM He MeHee pacTBOp COJU B BOJE MPOBOIUT DJIEKTPUUECKHI TOK. DTO
3HAYUT, YTO B PACTBOPE OTKYAA-TO MOSIBJISIFOTCS MOABWXKHBIE 3apsiabl. [lox 3To HaOII0AC€HHE BBOIST
oTpesieNICHUE JEKTPOIUTA U MEXaHU3M 3JIEKTPOIUTHUECKON IUCCOLMALINN.

2 . Becerna nu BogHBIE pacTBOPHI BEIIECTB MPOBOAAT AjieKTpuueckuid Tok? He Bcerma, T.e.
HEKOTOpbIEC BEIlleCTBA HE JAIOT MOHOB MPH PACTBOPEHUU . DTO — BEIIECTBA C MOJEKYJISPHOU
Kpuctajumueckoit pemérko. 3.3aganus A noarotosku k 'MA, BITP

A) K xopo111o pacTBOpUMBIM 3JIEKTPOITUTAM OTHOCATCS:

l.runpokcun Oapus; 2.pochar marnus; 3.cynbpun meau(ll); 4.xkapObonar xanbius. b)
DNEeKTPUYECKHUI TOK MPOBOIUT:

l.pacTBOp HSTHJIOBOTO CIIUPTA; 2.pacTBOp TJHUIEPUHA; 3.pacTBOp TJIOKO3bI; 4.pacTBOp
THIPOKCH/IA KaTIbIUSI.

JlaGopaTopublii onbIT Ne 1. « Bausinue pacTBopuTe/isi HA AUCCOIUALHIO



Teopernueckass 4yacTe. Bo MHOTruX Xjgopuaax IEPEXOJHBIX MECTAJIOB CBA3M HMCIOT B

3HAUYUTEJILHOM Mepe KOBAJICHTHBIM xapakTep . ManonoiasipHble pacTBOpUTENHU (CIUPT WIIU all€TOH)
CONBBATUPYIOT MOJICKYJbI HenukoM. [Ipu mo0aBieHUU BOABI OHA COJIbBATUPYET WOHBI, BBI3BIBAS
3NEKTPOJUTUYECKYIO TUccoranuio . L[BeT pacTBopa npu 3TOM U3MEHAETCS, a HIEKTPOIIPOBOAHOCTh
PE3KO0 BO3pacTaer .

ITpakTrueckas 4acTb. Llenb paboTsl: chopMUPOBATH MPEICTABICHUE O POJIU PACTBOPHUTENIS B

ANEKTPOIUTUICCKON TUCCOITUAIUH.

Iepeuens oamuuxos yughposoul 1abopamopuu’. NaTINK HIEKTPOITPOBOTHOCTH .

Jononnumenvnoe 0bopyoosanue. nBa BbICOKMX XuMudeckux crakana (50 mur); crekisHHas
MajxoyKa.

Mamepuaner u peaxmuew: CUCI2 6e3BoaHBIN (MMeeT KOPpHUUYHEBBIi BT . [lomyyaroT, HarpeBas
KPUCTAJUTOTUAPAT B YaIlIKe JUIsl BRITAPUBAHMS . XPAHSIT B TUIOTHO 3aKPHITOM COCYJIC); alleTOH I
CITHPT .

Texnuka 6ezonacnocmu: 1 . CnupT W ameToH — roproude BemiectBa. He ucmonb3oBaTh
oTKpbITOoe Tiams. CrenuanbHble Mepbl O€30MaCHOCTH TpU PaboTe C TOPIOYHMH >KUIKOCTSIMH.
W36eraTh monanaHusi CoJicii MM Ha KOKY U OJICKIY, TaK KaK OHH S/TOBUTHI.

2 . Ilpu nmonaganuu CMBITH XOJIOAHOM BOJION O€3 MbLIA.

Hucmpykyus K 6b1noIHEHUIO:

1. B xumunyeckuii crakan Haceinmbre ~0,5 T 0e3Bognoro xmopuma meau (II) CuCl2 u
HaselTe ~25 MJI criupTa UM aleToHa .

2. PacTBopuTe BemiecTBO, MepeMeIninBasi COACP)KUMOE CTaKaHa CTEKISHHOM MaTO4YKOM.

Ecnu pacTBOpHUTH COJIb TOJIHOCTBIO HE YAAETCS, aKKyPaTHO CIIEUTE MOJy4EeHHBIH pacTBOp B APYIrou

CTaKaH.

3. Ilorpy3ute B pacTBOp WIyIml JaT4MKa 3JIEKTPONPOBOJHOCTH M  HM3MEPHTE
ANEKTPONPOBOJHOCTS .

4. OOparuTe BHUMaHWE Ha IBET pacTtBopa. [lpumieiite kK pacTtBopy 25 MII BOJBI.

[lepememaiite, oOpaTuTe BHHUMAaHHME Ha W3MEHEHUE OKpacku. 5.M3mepbTe 37IeKTpONpOBOJHOCTH
IIOJIy4E€HHOT'O pacTBOpA .

Pe3ynbTaThl n3MepeHuil/Ha0 0 AeHUN

BemectBo DJIEKTPONPOBOAHOCTL B CIHPTE DJIEKTPONPOBOIHOCTD MOCIIE I

(arreTone)

Xnopun menu (1)

Bv1600b1: OTpazuth BIUSHUE PACTBOPUTEIS HA AJIEKTPOIPOBOIHOCTH COJIH.
Koumponvnvie 6onpocor: 1.0 uéM CBHUAETENBCTBYET POCT 3JEKTPOIPOBOIHOCTH COJNM TpHU

nobasnennu Boabl? 2 . [louemy uzmensiercs et pacrsopa? 3 . Kak Biauser npupoaa pacTBOPUTENS



Ha AJIEKTPOJIUTHUECKYIO JTUCCOIHAITUIO?

JladopaTopHublii onbIT Ne 2. « CHJIbHBIE U CJ1a0ble YJIEKTPOJIUTHD)

TeopeTnyeckas 4acThb. BJ'ICKTpOJ'II/ITaMI/I Ha3bIBAIOTCA BCHICCTBA, pacnaJarolrueCsa Ha HMOHBI

BCJIE/ICTBUE AJIEKTPOIIUTUYECKOM

nucconuanuu. PacTBopbl 37€KTPOJIUTOB SIBISIOTCS MPOBOJHUKAMH BTOPOTO POJa, TaK Kak
MIPOBOJIAT IEKTPUUECKUH TOK 3a CUET MOHOB. [10 CrTOCOOHOCTH K ANEKTPOIUTHUECKOMN TUCCOIUAIIN
ANIEKTPOJIUTHI YCIOBHO Pa3JeNsiOT Ha CUJbHbIe U ciiadble. CUJIbHBIE AJIEKTPOJIUTHI MPAKTUUYECKH
MOJIHOCTBIO JIUCCOLIMMPOBAHBI Ha MOHBI B Pa30aBlIEHHBIX pacTBOpax . K HUM OTHOCSTCS MHOTHE
HEOPraHUYECKHUE COJIU, HEKOTOPhIE KUCIOTHI U MICIOUH

. Cna0ble AJIeKTpO- JUTHI JIUIIh YACTHYHO JUCCOIMUPOBAHBI HA MOHBI, KOTOPHIE HAXOIATCS B
JMHAMHYECKOM PAaBHOBECHU C HETUCCOLMHUPOBAHHBIMU MoJieKynamu . K ciaGpiM 31eKTpoiauTam
OTHOCSITCSI MHOTHE OpTraHMYeCKHe KUCIOThI 1 OCHOBAHUS .

[IpakTuueckass 4actb. [lenv pabomul: ONpPENENUTb, SBISIOTCS JU BbIAAHHBIE BEIIECTBA

CHJIbHBIMH WJIM CIa0BIMH DJIEKTPOJIMTAMH HAa OCHOBAaHUHM HM3MEPEHHS 3JICKTPOIPOBOJHOCTU HX
pacTBOPOB .

Ilepeuenv oamuuxos yughposoti 1abopamopuu. TaTINK JIEKTPOIPOBOTHOCTH .

Jlononnumenvrnoe 0b6opydoganue. TpU XUMUYECKUX cTakaHa (25—50 M), MpoMBIBaJIKa C
JUCTUUIAPOBAHHOMN BOJAOH .

Mamepuanvr u peaxmuewvi: 10 %-Hble pacTBOpHI COJSHOM, a30THOW W YKCYCHOM KHCIIOT

(>keyaTeNbHO B KalleJIbHUIAX); pUIbTpOBalIbHas Oymara .



Texnuka 6ezonacnocmu: CoOmomaiTe Mepbl 0€30MacCHOCTH MpU paboTe C KUCIOTaMH H
LIeJI0YaMHU.

Huempyxkyus K 6bInoaHeHuio:.

1. B Tpu crakana naneiite no 25—>50 M1 IUCTUIUTMPOBAHHOMN BOJIBI.

2. B mepBriii crakan q00aBbTe 1 KA yKCYCHOM KHUCIIOTBI, BO BTOPOM — COJISTHOM, B
TPETUHN — a30THOM.

3. W3mepbTe 351eKTpONPOBOTHOCT KX I0TO pacTBOPA, BBITUPAS LIYT (PMIBTPOBAIBHOM

OyMaroi mociue Kaxjaoro u3Mepenus . Pesynbratel usmepenuit

Ne 3HavyeHue AJIEKTPOIIPOBOTHOCTH, Ha3zBanue BbIIaHHOTO BEIIECTBA
pOOBI MKCM/cM

1

2

3

Bvi6oowvr: OTpazute NPUHAJICKHOCTh BEIIECTB K CHUJIBHBIM U CIAOBIM 3JIEKTPOJIUTAM.
KoHTpobHbIE BOIPOCHL:

1.ITouemy pacTBOp COJISHOM KHMCIIOTHI JIy4YIlle IPOBOJUT IEKTPUUYECKUI TOK 10 CPABHEHUIO C
pacTBOpOM yKCyCHOM KUCIOThI? 2.K KaK1M 3JI€KTPOIUTaM OTHOCUTCS pacTBOP a30THOMU KUCIOTHI? 3
. 3aganue mig moarorosku k ' A, BITP

®opMyJIbl TOJIBKO cIa0BIX 3JEKTPOIUTOB NPEACTABICHBI B PsY:

1.Ca(OH)2, H2S, H2S0O4 2.H2CO3, NH3-H20, H2S 3.KOH,
KNO3, HCI 4.ZnS04, MgCl2, HBr

JemoHcTpanuoHHblii onbIT Ne 2. «M3yuyeHue BJIMSIHMS Pa3jHYHbIX (AKTOPOB Ha
CKOPOCTh peakuum»

TeopeTryeckas 4acTkb. Cy'IJ_IeCTBy}OT Pa3HbIC MO,Z[I/I(l)I/IKaL[I/II/I npn60pa AJi1 U3y4YCHUA

XUMHUYECKUX peakuuid. B oAHON KOHCTPYKIHMM POJIb PeakTopa BHIMOIHSET OObIYHAs MPOOHpKa, B
IpyTroi, 0osiee coBpeMeHHOH, — cocyn JlanaombTa.

OnHako TEXHUKA JIEMOHCTPAIlMM SKCIEPUMEHTA OCTAETCS OJMHAKOBOW. MeHseTcs JIHIb
MOPSAIOK CMENIMBAHUSI pearupyromumx BemecTs. CHavana B mpoOUPKY-peakTop 3aJIMBaeTCs PacTBOP
KHCJIOTBI, @ B HETO MOMEIIAETCsl TBEPAOE BEIIECTBO (LIMHK, MPAMOD).

[Ipaktrueckas dacth. llenp paboOThI: M3YYUTHh BIMSHUE PA3THYHBIX (PAKTOPOB HA CKOPOCTHh

XUMHYECKON PEaKIuu.
Ilepeuensy oamuuxos yughpogou 1abopamopuu’ NaTINK TEMIEPATypbl MJIATHHOBBIH.
Lononnumenvnoe o06opyoosanue. TpuOOp UId U3YyYEHHUS CKOPOCTH XMUMHUYECKHX PpEaKIIHii;

JNIeKTpUYecKasl IUINTKA; CTakaH Xumuueckud Ha 250 ™u1; mmaTens; KpUCTALIM3ATOp IS



npombiBaHus cocynoB JlannonbTa; mpoodupku [1X-21 (3 mr.) .

Mamepuanvt u peaxmuewi. consinasi kuciota (4%-ubiit); constnas kuciaora (10%-Hbli); Kycouku
MpaMopa; MOPOIIOK MpamMopa; yKcycHas kuciiora (6%- Hblif); IMHK; IEPOKCHT Bo1opoia (3%-Hblii);
nuokeua mapranma (IV) .

Texuuxa 6e3onacnocmu: CobOmonate mnpaBuia pabOThl ¢ KHCIOTaMU M HarpeBaTelbHBIMU
AIIEKTPUUYECKUMHU MTPUOO- paMH .

Huempyxkyus k 6blnoanenuio:

Onwvim 1.Bnusinue npyupo/ibl pearupyroinux BeIecTB Ha CKOPOCTh XUMHUUECKON peaKIiu

B oano xoneno cocyna Jlannonsra Haneite 3 mi 1 M pacTBOp yKCyCHO#M KI/ICJ‘IOTB ( 6%-HbI1it
pacTBop), B APYyroe KOJIeHO noMecTuTe 2—3 rpanysibl HMHKA. Bo BTOpOIt cocyn HaH):[OJILTa HaJICHTe

3 M 1 M consHo# kuciotsl ( 4%-Hblif), B Apyroe KoieHo — 2—3 rpaHyJsl HUHKA . [IpucoeannunTe

COCYy bl JlangonpTa K MaHOMCTPHUYICCKUM TPY6K3.M.

Ob6pamume enumanue! OTHOBPEMEHHO NEpEIeiTe KUCIOTHI B cocyaax JIaH10bpTa K TpaHy1aM
nuHKa. CpaBHUTE YPOBHHU KHUJIKOCTU B MAHOMETPUUECKUX TpyOKax. Yyamuecs JIEaoT

BBIBOJ O pa3H0171 CKOPOCTH XUMHUUYCCKUX peaKHI/Iﬁ .



Onvim 2. BiivsiHUe KOHIIGHTPAIMHU pearupyomirux BEIECTB HA CKOPOCTh XUMUYECKON pPEeaKINH

B oano koneno cocyna JlanaonsTta Haneite 3 mit 4%-HOM COSTHOM KUCIIOTHI, B APYroe KOJIEHO
nomectute 2—3 rpanyisl uHKaA . Bo BTopoii cocya Jlannonsra Hanelte 3 mut 10%-Ho# constHOM
KHCIIOTBI, B Jpyroe KoieHo — 2—3 rpanynbl 1uHKa. [Ipucoeaunurte cocynsl Jlanmonbra K
MaHOMETPUYECKUM TPyOKaMm.

Ob6parute BHUManue! OJHOBPEMEHHO IepesieiiTe KUCIOTH B cocynax JIanaoiapTa K rpanyiam
1uHKa. CpaBHUTE YPOBHU JKHUJKOCTH B MAHOMETPUYECKHX TPYOKax. VYyammecs JeNaroT
BBIBOJI O Pa3HOI CKOPOCTU XMMHUYECKHUX PEAKIIHA.

Onwvim 3. BausiHue TeMIlepaTypbl pearupyronfx BeIlecTB Ha CKOPOCTh XUMUYECKON peakiuu

B oano xoneno cocyna Jlannonsra Haneite 3 mia 10 % constHOM KUCIOTHI, B APYroe KOJEHO
noMecTuTe 2—3 TpaHyJbl UHKA . Bo BTopoii cocyx Jlannonsra Haneire 3 mu 10%-Ho# comnsi- HOM
KHCIIOTHI, Harperod Ha BoasHou Oane mo 50 °C, B apyroe KojieHo — 2—3 TrpaHyibl IUHKA.
[Ipucoeaunute cocyasl JIaH10IbTa K MAHOMETPHUIECKUM TPYOKaM.

Oo6patute BHUMaHue! OJHOBpPEMEHHO NepeselTe KUCIO0ThI B cocyaax JIaH1obTa K rpaHyiam
uHKa. CpaBHUTE YPOBHHU )KUIKOCTH B MAHOMETPHUYECKHX TPyOKax. VYyammecs JIeNaoT
BBIBOJI O Pa3HOI CKOPOCTU XMMHUYECKHUX PEaKIIUA .

Onvim Ne 4. BriusHre TOBEPXHOCTH COIPUKOCHOBEHUS pPEearnpyrolinx BEIIECTB HA CKOPOCTh
XUMHYECKON peaKiuu

B oxno koneno cocyna JlanaonsTta Haneite 3 mit 4%-HOM COSTHOM KUCIIOTHI, B IPYTO€ KOJIEHO
noMecTtuTe 1 T MpaMopa, B34TOro B BHJIE Kycouka. Bo Bropoit cocyn Jlannonbra Hanelte 3 mi 4%-
HOW COJISHOW KHCIIOTBI, B JIpyroe KosieHo — 1 T mopomka Mpamopa. [Ipucoenunure cocymabl
JlannonbTa K MAHOMETPUYECKUM TpyOKaMm.

Obpamume enumanue! OTHOBPEMEHHO TEepeieTe KUCIOTHI B cocyaax JlaHaonbTa kK MpaMopy
1uHka. CpaBHUTE YPOBHHU KHUAKOCTH B MAHOMETPHUECKUX TPyOKax. VYuyamuecs enarT BBIBOJ O
pa3HOM CKOPOCTU XUMHUUYECKUX PEAKIIUH.

Onvim 5. BausiHue KaTaau3aTopa Ha CKOPOCTh XUMUYECKON peaKkIuu

B crakan ¢ Bojoii, Harpetoit 10 50 °C, momecTuTe 2 AeMOHCTpaIlMOHHBIe TpoOupku ¢ 2 M 3%
-HOTO pacTBOpa MepoKcHIa Boopoa. BeiaepkuBatoT npoOUpKH B BoJe OKoiio 2 MuH. M3Bnekure
NpOOUPKHU U3 BOJSHON OaHM M MPOJIEMOHCTPUPYITE yUalIMMCs pe3ysibTaT — Ha CTEHKaxX MPOOUPKHU
MOSIBIJTUCH ITY3BIPBKH T'a3a KUCIOpoa. B oHy M3 mMpoOUpOK BHECHUTE HA KOHYMKE IITATEIs THOKCH]T
mapranua (IV) . Habmronarot sHepruyHoe BblJIeIeHHE KUCI0pO/a.

Konmponvnvie gonpocer: 1.0T Kakux (akTOpPOB 3aBUCUT CKOPOCTh XWMHYECKOW peaxiuu?
2.ITouemy pa3zioxeHue MepoKCHIa BOAOPOAa B MPUCYTCTBUHU quoKcraa Mapranua (IV) cnauana unér
OYeHb OBICTPO, a 3aTEM 3aMeIsIeTCs?

3. 3amganus A pa3BUTHS (YHKIIMOHATEHON TPaMOTHOCTH:



B Tpu onmuHakoBbIe TPOOHMPKH YYEHHKH HAIWIA TIO 5 MJI pPacTBOpa COJITHOW KHCIIOTHI
OJMHAKOBOH KOHIEHTpauuu. B mepByio MpoOHMPKY MONOXKHUIM CTPYXKH JKelle3a, BO BTOPYIO —
CTPYKKHU IIMHKA, B TPETHIO — CTPYKKH HEU3BECTHOT'O CBETIIOTO SPKO OJIECTSIIETO

Metaiia. Hambornee WMHTEHCHMBHO BBIJIENICHHE Ta3a HAOMIOJaNIM B TPETbel MHpoOHpKe C
HEU3BECTHBIM MeTaioM. Bo BTOpo# mpoOupke ¢ IMHKOM HMHTEHCUBHOCTH BBIJICICHHS ra3a Oblia
MEHbIIIE, YeM B TpeTheil. B mepBoil mpoOupke C jkeae30M MHTEHCUBHOCTH BBIJCICHHS Taza Oblia
HAaWMEHBIIIEH.

a)JleicTBue Kakoro ¢akTopa, BIHMSIONIEIO0 Ha CKOPOCTh PEaKIMU, HaOmoaam yJamuecs? 0)
Kaxkoit meTamm Mor HaXOAUTHCS B TPEThEH MpoOMpKe? 3anuInuTe Ha3BaHUE MeTajla.

4. Ha rpaduke mpencraBieHa 3aBUCMMOCTh KOHLEHTPAIMM HCXOIHBIX BEIIECTB W
MPOJIYKTOB PEAKIIMK OT BPEMEHU ITPOTEKAHUS PEAKIIUU:

Puc. 20. I'paduk 3aBUCHUMOCTH KOHIICHTPAIIUU UCXOJHBIX BEIIECTB U MPOIYKTOB PEAKIIHH OT
BPEMEHHU MPOTEKAHUS PEAKIINT

Omnpenenure, Kakas KpUBash ONUCHIBAET M3MEHEHUE KOHLEHTPALIMHM HMCXOJHBIX BEIIECTB, a

Kakas — IPOJYyKTOB PEAKLIUH .



Hepeqeﬂb AOCTYIIHBIX HCTOYHUKOB I/IH(l)OpMaIII/II/I

1.BacunbeB B.I1., Mopo3zosa P.I1., Kouepruna JI. A. [IpakTuKym Mo aHAUIUTUYECKOW XUMUH:
VYu4eb. mocobue mist By30B .-M .: Xumus, 2000 . — 328 ¢ . 2.I'pocce 3., Balicmantens X. Xumus 1is
mo603HaTeNbHBIX. OCHOBBI XMMUU U 3aHUMAaTenbHbIe onbITEL. '[P . 1974 . Tlep . c Hem .- JI .: Xumus,
1979.

—392c¢.

3. Heprronsi B.®. Mup Boasl. — JI .. Heapa, 1979.-254 ¢ .

4. Kwmmn .M . O6mias xumus . [Ipaktukym L-mukpo . PykoBoACTBO Asist CTYZACHTOB .
— M .. MI'Y, 2006 . — 322c .

5. Hcnonb3oBanue nudpoBbIX 1adopaTopuil Npu 00y4eHUU XUMHUM B CpeHEH IIKoje/
becnanos I1. U. lopodees M.B., Kunun .M ., 3umuna A

M., Opxexosckuii [1.A.- M .: BUHOM . Jlaboparopwus 3nanwmii, 2014 . — 229 ¢ .

6. Kpucramner. Kpucrammoruaparsl: Meroaudeckue yKazaHus K J1a0OpaTOPHBIM
paboram. Mudraxosa H. I11., [Terposa T.H., Paxmatymnmuna U. @. — Kazans: Kazan. roc. TexHoun .
yH-T ., 2006 . — 24 ¢ .

7. Jleencon 1 .A. 100 BonpocoB 1 OTBETOB IO XMMMM: MarTepuainsl JJi IIKOJBbHBIX
pedepa- ToB, GhaKyIbTaTUBHBIX 3aHATUNA U CEMHHApPOB: YueOHoe mocodue. — M .: «3narenscTBO
ACT»: «M3patenbctBO Actpensy, 2002 . — 347 c.

8. Jleencon U . A . Xumnueckue peakiuu: TernoBoit addexr, paBHOBeCHE, CKOPOCTS .
— M .: OO0 «M3parensctBO Actpens, 2002 . — 192 ¢ . 9Jlypse 1O. FO. CmpaBounuk mno
aHanuTudecko xumuu. — M .: Xumus, 1971 . — C . 71—89.10. Hazaposa T.C., I'pabenkuii A .A
., JlapoBa B. H. Xumunueckuii sxcnepumMenT B mkoiue . — M .: [Ipocsemenue, 1987 . —240 c .

11. Heoprannueckas xumust: B 3 1./Ilog pen. 1O . JI . TperbsixoBa . T . 1: ®usuko-
XUMUYECKUE OCHOBBI HEOPTAHMUECKOW XUMUU: Y UYeOHUK JIJIsl CTYI. BBICHI . yueO . 3aBeneHuii/M . E .
Tamm, FO . JT. TperbsikoB . — M .: U3narenbckuid neHTp «Akagemusi», 2004 . —240 c .

12. [TerpsinoB U.B . Camoe HeoObIKHOBEHHOE BeliecTBO B Mupe . — M .: [lemaroruka,
1976 . — 96 c . 13.CtpensuukoBa JI. H. 13 yero Bcé cnenano? Pacckassl o Bemiectse. — M .. Sly3a-

npecc . 2011 . — 208 c.

14. CycnennukoBa B .M, Kucenesa E . K . PykoBOACTBO MO NPUTOTOBICHUIO
TUTPOBaHHBIX pacTBopoB . — JI .: Xumus, 1967 . — 139 ¢ .

15. @apaneit M. Ucropus cseun: [lep. ¢ anrn /Ilog pen . b . B . HoBoxuiosa . — M .
Hayxa . I'maBHas pemakuusi ¢u3nko-mareMatnyecko nurepaTyps,1980 . — 128 ¢ ., w1 . —

(bubnmoreu-ka «KBaHT»)



16 . Xomuenko I'. I1.,CeBactbsinoBa K . 1 . OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN
.— M .: IIpocBemenue, 1989 . — 141 c .

17 . Dunuksoneaus i aereid. T.17 . Xumus / ['nas . pex .B. A. Bonoaus, Ben . Hayy .
pen .U . Jleeacon . — M .. Apanta +, 2003.— 640 c. 18. Optumo JI . Bona: kHMra 0 caMoM BaKHOM
BelecTse B mupe: nep. ¢ ¢un . —M .: Kommacl'ug, 2019 . — 153 .

19 . YeprkoB U.H ., XKykoB II.LH. Xumuueckuii 5KCIEpUMEHT C MaJbIMH KOJINYECTBAMH
peaktuBoB . M .: [Ipocemenue, 1989 . — 191 ¢ . 20 . Caiir MI'Y . IIporpamma Kypca XUMHUH IJIs
yyamumxcs 8—9 kiaccoB o011eo0pa3oBaTeIbHON IIKOJIHI .

http://www.chem .msu .su/rus/books/2001-2010/eremin-chemprog .

21 . Caiir ®UITU. OTKpeITHIA O6aHK 3a1aHU# U1 POPMUPOBAHUS €CTECTBEHHOHAYYHOMN
IPaMOTHOCTH .

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22 . Caiit Eaunas xosutekius nudpoBbix o0pa3oBaresibHBIX pecypcoB .http://school-

collection .edu.ru/catalog . 23 . Caiir ®enepanbHblii HEHTP HHDOPMALUMOHHO-00PA30BATEIBHBIX

pecypcos . http://fcior.edu.ru/



http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

