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IHosicHuTeIbHAS 3aMIUCKA
Pabouvas mporpamma 1Mo XMMHUM Ha YPOBHE OCHOBHOTO OOIIET0 OOpa30BaHUSI COCTaBlieHA HA
OCHOBE TOJIOXKEHUH M TpeOOBaHUH K pe3yibTaTaM OCBOCHMS OCHOBHOI 00pa30BaTebHOM
pOrpaMMbl, TpeACTaBlIeHHbIX B denepalibHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe OCHOBHOTO 0OIIero 0O0pa3oBaHMs, YTBEPXKACHHOIO IPHKa30M MMUHHUCTEPCTBA
oOpazoBanuss u Hayku P® Ne 287 or 31.05.2021, ¢ yuerom IlpumepHON mnporpaMMbl
BOCIIUTaHMSI,
Ha 0a3e uentpa «Touka pocta» obecrieuuBaeTcsi peanusanusi 00pa30BaTENbHBIX MPOrpaMM
€CTeCTBEHHOHAYYHOH M  TEXHOJOTMYECKOW  HAmpaBJICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUHM C TpeOOBaHMSIMM 3aKOHOJATEIbCTBA B cdepe 00pa3oBaHUS U C YUYCTOM
pexomennanuii GexepanbHOrO oneparopa ydeOHOro npeamera «Xumus». ObpazoBaTenbHas
nporpaMMa IMO3BOJISIET HHTErPUPOBATh peallu3yeMble 3/1eCh IMOAXOJbl, CTPYKTYpy U
coJiepKaHue TpHU OpraHu3anuu oOydeHUs XuMuu B 8—9 Kiaccax, BBICTPOGHHOM Ha 0ase
m000ro W3 JOCTYyHHBIX yueOHo-Meroauyeckux komiiekcoB (YMK). Hcnonb3oBaHue
o0opyIoBaHUs IIEHTpa
«Touka pocTa» MO3BOJISET CO3/AATh YCIOBHSL:

o JUIS PACUIMPEHHSI COJIEPIKAHHS MIKOJIBHOTO XUMHYECKOTO 00pa30BaHus;

e JIJIs IOBBIIICHHUS TO3HABATENbHOM aKTUBHOCTH 00YYAIOIIMXCS B €CTECTBEHHOHAYYHOM 00J1acTH;

e JUISL Pa3BUTUS JIMYHOCTH peOeHka B mporecce OOydeHUS XHMHH, €ro CII0OCOOHOCTEH,
(dbopMUpPOBaHUA U YOBJIETBOPEHHUS COLIMATIBLHO 3HAYMMBIX HHTEPECOB U OTPEOHOCTEH;
o111 pabOTBl C OJAPCHHBIMM IIKOJbHUKAMH, OPraHU3allid HX pa3BUTUS B Pa3IMUHBIX
o0nacTsax 0o0pa3oBaTeNbHOM, TBOPUECKON AEATEIHHOCTH.
[Tpumensss uudpossle Ta00paTOPHM HA YPOKAaX XHUMHUH, YYalldecs CMOTYT BBIIOJHUTH
MHO3KECTBO JTAOOPATOPHBIX PabOT U IKCIIEPUMEHTOB 10 IIPOTpaMMe OCHOBHOM IITKOJIBI.
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TOUKA \! POCTA

Kpatkoe omnucaHue MOIXOA0B K CTPYKTYpUPOBaHHIO MarepuanioB B oOpa3oBarenbHOI
nporpamme (OI) npeacraBiaeHs! CAEAYIOMINE Pa3ICIIbl:

.Metonast N3YYUCHUA BCUICCTB U XUMHWYCCKUX SIBJICHU. 3KCH€pI/IMeHTaJ'H>HBIe OCHOBBI XMMHUH .

[lepBoHauanbHbIe XUMHUYECKHEe TOHATUS . 3 . PactBopel. 4.0OCHOBHBIE KJIacChHI
HEOPraHMYECKUX COeIUHEHHN. 5. TeopHst 3JeKTPOTUTHYECKON JUcCOlMatuu. 6. XUMUYECKUe
peakuuu. 7. XMMHUECKHE JIEMEHTHI (CBOIICTBA METANIOB, HEMETAJUIOB U UX COETUHEHMUI).

B ocHOBy BblAENIEHUSI TAKUX PA3/AEIOB 3aJI0KEH XUMUYECKUN JKCIIEPUMEHT, TPAaJULMOHHAs
cuctema n3ydeHust Xumuu. OCHOBHOM (popMoii yueOHON e TeIbHOCTH ABJISETCS XUMUYECKUN
HKCIEPUMEHT, IPOBOAMMBIH B BUE 1a00pATOPHBIX, IPAKTHUECKUX PAOOT M JIEMOHCTPALUH.
JIEMOHCTPAallMOHHBIN JKCHEPUMEHT IPOBOJMUTCSA B TOM CIIy4yae, €CIM OH OIIaceH A
BBIMOJIHEHUST YYALUMMCA WIM HMEIOIIMNACS TpubOp TMpelcTaBlieH B EIUHCTBEHHOM
JK3EMILILAPE.

Jst u3ydeHusi npeaMera «XMMHsS» Ha JTale OCHOBHOro 00umero o0pasoBaHus
orBoauTes : 8 Kiacc - 68 yacoB; 9 kitacc —66 gyacoB. JlanHas oOpa3oBaTesbHas IporpaMmma
o0ecreynBaeT YCBOCHNUE YUAIUMHUCS BaKHEHIIUX XUMUYECKUX 3aKOHOB, TEOPUH U MOHSATHIA;
(dbopMUpyeT MpeACTaBICHUE O POJIM XUMHUHU B OKpY)KAlOIIEeM MHUpE M KU3HU yesoBeka. llpu
9TOM OCHOBHOE BHUMAHHUE YACIACTCS CYLIHOCTUXUMUUECKUX PEaKLIUM U
METOJIaM UX OCYILIECTBIICHUS.

OpHMM U3 OCHOBHBIX ITPUHIIMIIOB IIOCTPOEHMSI IIPOTPaMMBI SIBJIETCS IPUHLIMII JTOCTYIIHOCTH .
DKcrepuMeHTANIbHbIE JaHHbIE, MOTYUYEHHbIE YYAIlUMUCS IPU BBIMOIHEHUH KOJIMYECTBEHHBIX
OINBITOB,  IIO3BOJISIIOT  y4YalIMMCST ~ CaMOCTOSITEJIbHO  JI€JaThb  BBIBOJBIL,  BBIABIATH
3aKOHOMEpHOCTH. [loaxompl, 3al0KCHHBIE B COJIEP)KAHHME IIPOIPaMMBI Kypca, CO3Ja0T
HEOOXO/IMMBIE YCJIOBUSL JUII CHCTEMHOI'O YCBOGHHS YYallUMHCS OCHOB HAayKH, JJIs
o0OecrievyeHrs pa3BUBAIOIIETO M BOCIUTHIBAIOIIETO BO3AECUCTBUS OOYy4YeHMsS HAa JUYHOCTh
y4arerocs.

@opmMupyemble 3HAHHUS JIOJDKHBI CTaThb OCHOBOW CHUCTeMBl YOSXKICHHMH IIKOJbHHKA,
LEHTPAJIbHBIM SPOM €0 HAy4YHOT'O MUPOBO33PECHHUS.

Onucanue MmaTepuaibHO-TEXHUYECKOM Oa3bl ieHTpa « Touka pocTay,
HCII0JIL3YEeMOr0 /ISl peau3aluuodpa3soBaTe/bHbIX IPOrPaMM B paMKaXx NpenogaBaHus
XMMHUH

Hudgposaa (komnwviomepnan) nadvopamopusa (LIJI), nporpaMMHO-aNNapaTHbI KOMIUIEKC,
JaTYNKOBasl CUCTEMa — KOMIUIEKT yueOHOro o00pyA0BaHuUs, BKIOYAIOIINA U3MEPUTEIbHBIN
6710k, MHTEp(deNc KOTOPOro Mo3BOJSAET 00ECIeUNBATH CBA3b C EPCOHAIBHBIM KOMITBIOTEPOM,
1 Ha0Op JaTYMKOB, PETUCTPUPYIOLIUX 3HAUEHUS PA3INYHBIX PU3NUECKUX BETUUHH.

Jlamuux memnepamypusl naamuHoGblil — IPOCTON W HAJCKHBIA JATUHK,
NpeAHa3HayeH Uil U3MEpPEHUsi TeMIlepaTypbl B BOAHBIX PAcTBOpax M B Ta30BbIX cpeax.
Nmeet paznuunbiil nuanazon usMepenuit ot —40 go +180 °C. TexHuueckue XxapakTepUCTUKH
JaTYMKa YKa3aHbl B MHCTPYKIMH MO AKCIUTyaTaluu. Jamuuk memnepamypsl mepmonapHulii
npenHazHaueH ans usMepenus temmepatyp Ao 900 °C. Mcmonb3yercs NMpu BBINOJTHEHUU
paboT, CBSI3aHHBIX C U3MEPEHUEM TeMIIepaTyp TUIAMEHH, TUIABJICHHS U PA3I0KEHUS BEIIECTB.
Jamuux onmuueckou naomuocmu (Koaopumemp) — TPEIHA3HAYECH JUISI HU3MEPEHUS
ONTHYECKON TUIOTHOCTH OKpAUIEHHBIX pacTBOpoB. Hcrmonb3yeTcss npu HM3yYEHHH TeM
«PacTBOpBbI», «CKOPOCTh XUMUUECKUX PEAKIIMI, ONPEACICHUN KOHIIEHTPAMH OKpPAIEHHBIX
HOHOB.
JMamuux pH mpenHasHadeH s W3MEPEHUS BOJOpoaHOoro mokazarens (pH) BomHbIx
PacTBOPOB B Pa3IMYHBIX UCCIIEOBAHUIX OOHEKTOB OKPYIKAIOIIECH Cpelibl.
Jamuuk INNEKMPONPOGOOHOCMU NpeaHa3HauYeH JUTSt U3MEPEHUS YAEIbHOU



ANEKTPONPOBOIHOCTH JKUIKOCTEH, B TOM YHCIIe U BOAHBIX pacTBOPOB BelecTB. [Ipumensercs
OpU U3YYEHUH TEOPUH DSJICKTPOTUTHUYECKOW IHCCOLMAIUM, XapaKTEPUCTHK BOJHBIX
pacTBOpOB
Jamuuk X10puo-uono6 WCIONb3yeTCs ISl KOJIMYECTBEHHOIO OIPENEICHMS COIAEpPKAHUS
HMOHOB XJIOpa B BOJHBIX pacTBOpax, MouBe, MpoayKTax nmuTaHus. K naTuuky moakirodaercs
noHocenekTHBHbIN 3nekTpoa (MCD) (paboumii 37eKTpo.), MOTEHLIMAI KOTOPOTO 3aBHCUT OT
KOHIEHTPALlMU OMpPEeNiIeMOr0 MOHA, B JAHHOM cliyyae OT KoHUeHTpauuu aHuoHoB CI.
[Torenunan MCD omnpenenstoT OTHOCUTENBHO 3JEKTPOJAa CpPaBHEHHSA, KaK IPaBUIIO,
XJIOPCEPEOPSHOTO.
amuux Humpam-uonog NpeIHA3HAYEH JUIsl KOJIMYECTBEHHOIO ONIPENEIICHUS HUTPATOB B
Pa3IMYHBIX 00BbEKTaX OKPY’KaIOIIEH Cpellbl: BOJE, OBOIAX, GPyKTax, KOJIOACHBIX U3JEIHIX U
T.J.
Mukpockon yugpoesoit nipeHa3HauCH AJI1 U3y4YeHUS (HOPMBI KPUCTAJUIOB U HAOIIOACHUS 3a
POCTOM KpUCTAJUIOB.

Ilpubop ona Oemoncmpayuu 3a6UCUMOCHU CKOPOCHIU XUMUYECKUX DPeaKyuil om
Pa3nuuHbIX PAKmopog NCNoIb3yIOT IIPU U3YUEHNUN TEMBI
«CKOpOCTh XMMHUYECKON peakiuu» M TeImioBoro sddexkra xumuyeckux peakiuil. [Ipubop
IaéT BO3MOXKHOCTH 3KCIIEPUMEHTAIFHO HCCIEI0BAaTh BIMSHUE HAa CKOPOCTh XUMHUYECKUX
peaknmii creAyronmx (aKTOpoB: TPHUPONBI PEArHPYIOMUX BEIIECTB, KOHIICHTPALUU
pearupyromux BEIeCTB, IUIOLIaJM TpaHULbl pasznena (a3 B TeTEpPOreHHBbIX CHCTEMax
(TIOBEpXHOCTH CONPHKOCHOBEHUSI MEXKAY pEearupyroliMy BEIIECTBAMH), TEMIIEpaTypHhI,
KaTajn3aropa, UHTuouTopa.
Ilunemka-0o3amop — npucnocoOJIeHNe, UCIOIb3yeMOe B JaOOpaTOpUu AJii OTMEPUBAHUS
OIPEJIEICHHOI0 00Bb&Ma KHUJIKOCTU. [IMNETKH BBIMYCKAIOTCS NEPEMEHHOTO U MOCTOSIHHOTO
o0beMa. B koMIieKTsl 000pyTOBaHUS [UTI MEAUIIMHCKUX KJIACCOB BXOJAT YAOOHBIE IUTIETKH-
7103aTOpbl  OJHOKAHAJIbHBIE, IMO3BOJISAIONINE HACTPOUTH HEOOXOIAMMBIM 00BEM OTOHMpaeMoii
KHUJIKOCTH B TPEX PA3JIMYHBIX IAANa30HAX.
Ilpuéop ona nonyuenusn 2a306 VCTONB3yeTCS IS MOTyYCHUS HEOOIBIINX KOTUYECTB Ta30B:
BOJIOPOJIa, KKCIIOpo/a (U3 MEePOKCHIa BOJAOPOa), YIIEKUCIIOTo rasa.



TOUKA \! POCTA

Pabouas nporpamma o xuMuu Juist 8—9 kiiaccoB

€ MCI0/Ib30BaHNeM 000pyaoBaHus neHTpa « Touka pocra»

Ha 6a3ze nentpa «Touka pocta» obecneunBaeTcst peanausalus o0pa3oBaTeNbHBIX MPOrpaMM
€CTECTBEHHO-HAYYHOH U  TEXHOJIOTMYECKOM  HaAINpaBIIEHHOCTEW, pa3pabOTaHHBIX B
COOTBETCTBUM C TpeOOBAHUSAMHU 3aKOHOJATENIbCTBA B cepe oOpa3oBaHHs U C Y4ETOM
pexkoMeHnanuii denepaibHOTO onepaTopa yaeOHOTO IpeaAMETa « XUMHUD.

OO6pa3oBarenbHas MporpamMma Mo3BOJISIET UHTETPUPOBATH pealu3yeMble TOJXO0/Ibl, CTPYKTYPY
U co/epKaHME MpU OpraHu3aluu oO0y4eHHs XMMUU B 8—9 Kiaccax, BBICTDOEHHOM Ha 0asze
J000T0 U3 TOCTYMHBIX Y4eOHO-MeToanYeckux KoMiiekcos (YMK).

Ucnonws3zoBanne obGopynoBanusi «Touka poctay mpu peanusanmu ganHor OIl mosBosser
CO3/1aTh yCIIOBUSL:

- 17151 PACIIMPEHUS COAEPKAHUS IKOJIbHOTO XUMUYECKOT0 00pa30BaHMSI;

Ul TIOBBIIIGHHMS [103HABATEIPHOM AKTHUBHOCTU OOYYalOLIMXCSl B €CTECTBEHHOHAYYHOM
o0JracTy;

-JUIsL Pa3BUTUS JIMYHOCTH peOCHKa B Ipolecce OOy4YeHUs XHMHH, €ro crnocoOHocTeil,
(hopMHPOBaHUA U YJIOBJIETBOPEHUS COLIMATILHO 3HAYUMBIX HHTEPECOB U OTPEOHOCTE;

-JU1sl pabOTHI ¢ OZJAPCHHBIMHU IIKOJIbHUKAMU, OPIraHU3allUN UX PA3BUTHS B PA3IMYHBIX 00IACTIX
o0pa30BaTeNbHOM, TBOPUECKOH JESITEIbHOCTH.

[TNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA

YYEBHOT' O ITPEJIMETA «XUMMSI» B OCHOBHOM IIIKOJIE

W3ydenne XUMHHM B OCHOBHOHM IIKOJIE HANpaBlIeHO HA JOCTIDKE HHE OOYYaroIIUMUCS
JIMYHOCTHBIX, METAIIPEIMETHBIX U IPEMET HbIX PE3YJIbTATOB OCBOECHUS Y4eOHOIO IpeaMeTa .

JIndHOCTHBIE pe3ybTaThl
JlngHOCTHBIE pE3ynbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO 00miero oOpa3oBaHUA
JOCTUTAIOTCS B X0/ie 00YYEeHUSI XUMHUH B €IMHCTBE YUeOHON M BOCIIUTATENBHOMN JAESITETbHOCTU
Opranuzaiiii B COOTBETCTBHU C TPAJUIMOHHBIMH POCCHHUCKAMHU COIMOKYJIBTYPHBIMH W
JTyXOBHOHPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMA B OOIIECTBE MpaBHIaMH M HOPMaMH
MOBEJICHUsI, U CIIOCOOCTBYIOT IIPOIIECCAaM CaMOTIO3HAHHS, CaMOPAa3BUTHS W COIMATH3AIUN
o0yJarouxcs .
JlngHOCTHBIE pe3yNIbTaThl OTPAXKaOT CHOPMUPOBAHHOCTD, B TOM UHCIIE B YaCTH:
Iampuomuueckozo éocnumanus

1. IEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJIEJINI0, TTOHUMAaHUs 3HAYEHUS XU MUYECKOW HayKHd B KU3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh IOCTOBEPHON MH(POPMAIMEH O TIEPEIOBBIX JOCTHIKEHUSIX W OTKPBITHUIX
MHUPOBOM M OT€YECTBEHHON XUMUHU, 3aMHTEPECOBAHHO CTH B HAyYHBIX 3HAHUAX 00 yCTPOMCTBE
MHpa 1 00IIECTBa;
I'pasicoanckozo eocnumanus

1. npencraBiieHds O COIMAIBHBIX HOPMax M TMPaBUJIAX MEXIMYHOCTHBIX OTHOIICHUN B
KOJJIEKTUBE, TOTOBHOCTH K Pa3sHOOOpPA3HON COBMECTHOH AESITENbHOCTU MPH BBHIMOJIHEHUU
y4eOHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUM XWMHUYECKHX SKCIEPUMEHTOB, CO3IaHUH
y4eOHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOIIOHMMAHHUIO U B3aUMOIIOMOIIM B TpOIecce ATON
y4eOHOU JESITENBbHOCTA; TOTOBHOCTH OLIGHUBATh CBOC TIOBEJCHUE M TIOCTYNKH CBOMX
TOBApHUIIEH C MO3UIIUN HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHIMA
MOCTYTIKOB;
Ilennocmu nayunozo nosnanus

1. MUPOBO33pEHYECKUX MPECTABICHUN O BEIIECTBE U XUMHUUECKOU PEaKIIMU, COOTBETCTBYIOIINX
COBPEMEHHOMY YpOBHIO pa3BU THS HayKd U COCTAaBJSIONIMX OCHOBY HJsi TIOHUMaHUS
CYIIHOCTH HAyYHOW KapTHUHBI MHpPA; MPEACTABICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSX



pPa3BHUTHS TPUPOJBI, B3aUMOCBS3SX 4YCIIOBEKA C NPHPOJHOM CpPEOW, O pOJM XUMHH B
MO3HAHUM ITUX 3aKOHOMEPHOCTEH;

2. TIO3HABATEIbHBIX MOTHBOB, HANpaBJICHHBIX Ha IIOJIyYCHHE HOBBIX 3HAHHH 110 XHUMUH,
HEOOXOUMBIX JIJIs1 OOBSICHEHUS HAOII0JaeMBIX MPOIIECCOB U SIBJICHUI;

3. T03HaBaTEeNIbHOM W HMH()OPMAIIMOHHOW KYJBTYpbl, B TOM YHCJI€ HABBIKOB CaMOCTOSITCIIEHON
paboThl C y4eOHBIMH TEKCTaMH, CHPABOYHON IUTEPATypOH, JOCTYMHBIMHU TEXHUYECKUMH
CpeJICTBaMHU MH(POPMAITMOHHBIX TEXHOJIOTHIA,

4. yaTepeca K OOYUYEHUIO M IO3HAHUIO, JII0OO03HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMOOOpa30BaHUIO,  HCCJICIOBATCIIBCKOW  JICATEIBHOCTH, K  OCO3HAHHOMY  BBIOODPY
HAINPABIEHHOCTH U YPOBHS O0YUYCHUS B TabHEHUIIIEM;

Dopmuposanusn Kyaibmypsl 300P08bs

1. oco3HaHUs [IEHHOCTHU XKU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH HA
3I0pOBBI 00pa3 JKW3HHM, OCO3HAHUS IIOCIICJICTBUH M HENPUATHSA BPEIHBIX IPHUBBIYCK
(ynorpeOyieHusI anKoroiisi, HAPKOTUKOB, KYpEHHUs), HEOOXOIMMOCTH COONIOACHUS MPaBUII
0€30MMacCHOCTH P OOPAIICHUH ¢ XMMHYSCKUMHU BEIICCTBAMH B OBITY M pEaIbHOM JKHU3HH,

Tpyooeozo eocnumanus

1. KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, Y4EOHOMCCIIEOBATEILCKOM,
TBOPYECKOH MW JPYyTHX BHUIAX JEATCIbHOCTH; HWHTEpeca K IMPaKTUYECKOMY H3YUYEHHUIO
npodeccuil ¥ TpyJa pasIMIHOTO POjAa, B TOM YHCIIE HAa OCHOBE MPUMEHCHHS IMPEIMETHBIX
3HAHUH TI0 XHWMHH, OCO3HAHHOTO BBIOOpAa HWHIWBHUIYATbHOW TPACKTOPHUH IPOIOJDKEHUS
o0pa3oBaHMs C YYETOM JIMYHOCTHBIX MHTEPECOB U CIHOCOOHOCTH K XMUMHH, OOIIECTBEHHBIX
WHTEPECOB M MOTPEOHOCTEHH;

IKonocuueckozo éocnumanus

1. ’KOJIOTHYECKH IeJIecCO00pa3HOr0 OTHOIIEHUS K MPUPOJIC KaK MCTOYHHMKY KU3HM Ha 3emiie,
OCHOBE €¢ CyIIEeCTBOBAHUS, IOHUMAHUS IIEHHOCTH 3JI0POBOTO M 0€30MacHOro o0pasa >KU3HH,
OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3WYECKOMY M TICHXHUYECKOMY 3JI0POBBIO,
OCO3HaHUsI IICHHOCTH COOJIFOJICHUS] TIpaBHJ O€30MacHOro TOBEACHUsS Tpu pabore ¢
BEIIIECTBAMM, a TAK)KE B CUTYAIHUSIX, YTPOKAIOIINX 3I0POBBIO U KU3HHU JIIOJIEH;

2. CHOCO6HOCTI/I HpI/IMeHSITI) 3HaHHUA, nonyqaeMHe HpI/I I/I3y‘-I€HI/II/I XUMHH, TIIA pemeHI/m 3aaa4,
CBSI3aHHBIX C OKPYJKAIOIICH MPUPOTHON CpEeIoi, TIOBBIIMICHUS YPOBHSA DKOJOTHYECKOU
KYJIbTYPBI,0CO3HAHUS TI00ATLHOTO XapaKTepa KOJOTHIECKHIX MPOOJIeM U IyTeH X PeIIeHuUs
MMOCPEICTBOM METOJIOB XHUMHUH;

3. 9KOJOTHUYECCKOT'O MBIIIJICHUA, YMGHI/ISI pYKOBOZICTBOBaTBCSI UM B HOSHﬂB&TGHBHOﬁ,
KOMMYHHMKATUBHOH M COITMATILHOM MPAKTHKE.

MetanpeamMeTHbIE PE3YJIbTATHI
B cocraBe wMmeTanmpeaMeTHBIX pE3yNbTAaTOB BBIIEISAIOT 3HAYUMMbIE Ui  (OPMHUPOBAHUS
MHUPOBO33pEHUs OOIICHAayYHbIE MOHATHUS (3aKOH, TEOPHs, MPUHIIUII, TUIIOTE3a, (PAaKT, CUCTEMA,
MIPOLIECC, SKCIIEPUMEHT U JIp.), KOTOPHIE HCIIOJIB3YIOTCS B €CTECTBEHHOHAYUYHBIX Y4EeOHBIX
npeaMeTax U IO3BOJSIOT HAa OCHOBE 3HAHMH U3 O3TUX NpeAMETOB (HOPMHUPOBAThH
MIpe/ICTaBIeHUE O LIEJOCTHOM HAayuyHOUW KapTUHE MHpa, U YHUBEpCalIbHbIE YUEOHbIE TEHCTBUS
(mo3HaBaTenbHBIE,  KOMMYHHKATHBHBIE,  pEryJATUBHBIE),  KOTOpble  00ECleYnBaIOT
(dbopMUpOBaHHE TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO
y4eOHOU e TEIILHOCTH.
MeTtanpeameTHble pe3yJabTaThl OCBOCHUS 00pa30BaTeIbHON MPOrPaMMBbI IO XUMHUH OTPaKatoT
OBJIaJICHHE YHUBEPCAIbHBIMU IM03HABATEILHBIMU JIEUCTBUSIMU, B TOM UHUCIIE:
ba3zoevimu nozuueckumu oeiicmeuamu

1. ymMeHueMm ucnosab30BaTh NPUEMBI JIOTHYECKOTO MBIIIEHUS! TP OCBOCHUH 3HAHUN: PaCKpbIBATh
CMBICTT XUMUYECKUX TMOHATHM (BBIIEIATh HMX XapaKTepHble TNPU3HAKH, YCTAHABIMBATH
B3aMMOCBSI3b C JIPYTUMH TOHSTHSIMM), UCHOIB30BATH MOHATHS JJIsi OOBSICHEHHUS OTICIBHBIX
(bakTOB U sBIEHUI; BHIOMPATh OCHOBAHUS M KPUTEPUU AJI KIaCCHUPUKAIMN XUMHYECKHX
BEILIECTB U XUMUYECKHUX PEaKlUii; yCTaHABIMBATH PUYUHHO-



CJICICTBEHHBIC CBS3M MEXIYy OOBEKTaMHM HW3YUYEHUS; CTPOUTH JIOTHYECKUE PACCYNKICHUS
(MHIyKTUBHBIC, I€TyKTUBHBIC, TIO aHAJIOTHUHN); IeJIaTh BHIBOABI U 3aKIIOYCHHUS,

. YMEHUEM TIPUMEHSATH B TIPOILIECCe TO3HAHUS CHUMBOJIMYECKHE (3HAKOBBIE) MOJIETH,
UCIIONIb3yEeMbIe B XMMHH, MPeoOpa3oBbIBATh HIMPOKO MPUMEHSEMBIE B XMMHHU MOJEIbHBIC
MPEJICTABICHUSI — XHMHYECKHW 3HAK (CHMBOJ JJIEMEHTAa), XUMHYecKas ¢opmyla u
ypaBHEHHE XUMHUYECKON pEaKluu — MpPU PelIeHHH Y4eOHOMO3HABATENbHBIX 3a7a4; ¢ YUYECTOM
ATUX MOJCIIBHBIX TPEACTABICHUN BBIABISITH U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKU
M3y4aeMbIX 00bEKTOB — XMMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIUi;

Bazoevimu uccneooeamenvckumu oelicmeuamu

. YMEHHUEM HCIIOJIb30BaTh MIOCTABJICHHBIC BOIPOCHI B KAU€CTBE MHCTPYMEHTA TO3HAHUS, a TAKKE
B Ka4yecTBe OCHOBBI Il (OPMHUpPOBAHUS THUIOTE3bl IO MPOBEPKE MPABHIBLHOCTU
BBICKA3bIBAEMBIX CYXKICHHI;

. IpUOOpETeHNE ONbITa M0 IUIAHUPOBAHUIO, OPTaHHW3AIlMM H IPOBEICHUI0 YYCHUYECKUX
AKCIIEPUMEHTOB: YMEHHE HAOJII0AaTh 32 X0 JIOM IMPOIECCa, CAMOCTOSATEIBLHO MTPOTHO3UPOBATH
€ro pe3yibTar, (OpMYyJIHPOBATh OOOOIICHHS W BBIBOJBI IO PE3yJIbTaTaM MPOBEACHHOTO
OTIBITA, UCCIICIOBAHMSI, COCTABIISATh OTYET O MPOJIEITaHHOM padoTe;

Pabomoii ¢c ungpopmayueii

. YMEHHUEM BBIOWpaTh, aHAJTU3UPOBATh U MHTEPIIPETUPOBATH UH (POPMALIMIO PA3TUIHBIX BHIOB U
(dbopM TIpeICTaBICHHUS, MTOJIyIaeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAYIHOIOMYJISIpHAS TUTEpaTypa
XUMHUYECKOTO COICpIKaHuUs, CIIPaBOYHbBIC ITOcOoOUs, pecypchl IHTepHETA);

. YMEHHEM MPHUMEHSITHh Pa3IMIHbIE METOJBI U 3aIPOCHI IIPH IO UCKE M OTOOpE MHPOPMAIUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJAMMBIX JIJIS1 BBITOJHEHHUS YYCOHBIX W IMO3HABATEIBHBIX
3a/lady  ONPEACJICHHOrO0 THUIMA; NPHOOpPEeTeHHE OmbiTa B  00JACTH  HMCIHOJIb30BaHUS
MH(POPMAIIMOHHO- KOMMYHHUKATHBHBIX TEXHOJIOTHM, OBJIAJIcCHUE KYJbTypOH aKTUBHOTO
WCIIOJIH30BAaHUS PA3JIMYHBIX TOMCKOBBIX CHUCTEM;

. YMEHUEM HCIIOJIb30BaTh W aHAJIM3WPOBATh B TIpollecce YYCOHOW W HCCIEI0BATEIIbCKOM
JEeSATENIbHOCTH HWH(POPMAIIMIO O BIUSHUM TPOMBIIUICHHOCTH, CEILCKOTO XO3SHCTBA U
TPAHCIIOPTa Ha COCTOSIHUE OKPYIKAIOIIEH MTPUPOTHOMN CPEIbI;

Yuueepcanvnvimu kommynukamusnvimu oelicmeuamu

. YMEHHUEM 33J1aBaTh BOIMPOCHI (B X0/ AWAJIOTa W/HINA JUCKYCCHH) TIO0 CYIIECTBY OOCYKIaeMOi
TeMbI, (OPMYJIUPOBATH CBOM TIPEUIOKCHHSI OTHOCUTEIILHO BBITIONHEHUS MPEITI0KEHHOM
3aJ1a4H;

. IpUOOpETEHUE OMBITA MPE3EHTAIMU PE3YyJbTATOB BBIMOJTHEHUS XUMUYECKOTO IKCIIEPUMEHTA
(JtabopatopHOro OmBITa, Ja0OpPaTOPHON pabOTHl MO WCCICAOBAHHIO CBOMCTB BEIIECTB,
y4eOHOT0 MPOEKTA);

. 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMH IMO3HABATEIIFHOM U MCCIIECOBATEIHCKON
JESATEILHOCTH TP PEIICHUH BO3HUKAIOIINUX MPOOJIEM Ha OCHOBE y4eTa OOIIUX MHTEPECOB U
COTJIacOBaHUs MO3UIHA (00CYKIeHUS, 0OOMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMBI» U JP.);



Yuueepcanonvimu pezynamusnvimu oeiicmeuamu

1. yMeHueM caMOCTOSITENIBHO OMPEIeNATh LETH ACSITeIbHOCTH, TUIAaHUPOBATh, OCYIIECTBISTH,
KOHTPOJIMPOBATh M MPH HEOOXOJIMMOCTH KOPPEKTHPOBATH CBOKO JIEATEIHHOCTH, BBIOMPATH
HaubOosnee S¢pdekTuBHBIE CMOCOOBI pelieHus y4eOHBIX M TO3HABATENBHBIX — 3ajad,
KOPPEKTUPOBATh MPE/JIOKEHHBIN aJITOPUTM JCHCTBUN TPH BHITIOJHCHUH 33JaHUI C y4ETOM
MOJTyYEHHUsI HOBBIX 3HAHMI 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIHSIX;

2. YMEHUEM HCIIOJB30BaTh W aHAIMU3UPOBATh KOHTCKCTHI, IIpE€ajiaracMbI€ B YCJIOBUHU

3ananuii. [IpeaqmeTHble pe3yabTaTel

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB [0 OCBOCHHIO 00S3aTEJIBHOTO  COAEpIKAHMS,
YCTQHOBJICHHOTO JIaHHOM NpuUMEpHOW paloueil mnporpaMmoi, BBIJEISAIOT: OCBOCHHBIE
00y4aroIMMHUCs HAay4HbIE 3HAHUS, YMEHHS M CIIOCOObI JAEHCTBH, cnenuduyeckue s
npeaMeT HOM 00sacTu «XUMUs», BUJbl AEATEIBHOCTU 10 MOJyYEHUI0 HOBOI'O 3HAHMS, €ro
MHTEpIpeTaluy, NpeoOpa3oBaHUI0O W MPUMEHEHHIO B PAa3IUYHBIX YYEOHBIX M HOBBIX
CUTyaLUsIX.

[IpenmeTHbie  pe3yibTaThl — MPEICTABIEHbl MO  rogaM  OOy4YeHHS W OTPaXKaroT
C(OPMHUPOBAHHOCTD Y 00YYAIOIIUXCS CASAYIOIINX YMEHUH:

8 KJIACC

1. packpwvieams cMbICT OCHOBHBIX XUMUYECKUX MOHITUNA: aTOM, MOJIEKYJIa, XUMUYECKUH 3JIEMEHT,
IIPOCTOE BEILIECTBO, CIOXKHOE BEIIECTBO, CMECh, BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas U
MOJIEKYJISIpHasE Macca, KOJMYECTBO BELIECTBa, MOJIb, MOJSIpHas Macca, MaccoBas J0Jis
XMMHUYECKOTO  3JIEMEHTa, MOJSIpHBIA 00BEM, OKCHJ, KHUCJIOTa, OCHOBAaHUE, COJIb,
ANEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHCIIEHUS, XUMUYECKas peaklus, TEIIoBOW 3(dekT
peakimu, kiaccuukanus peaxkiii, XMuM1U4IecKas CBs3b, pacTBOpP, MacCoBas J10JIsl BELECTBA B
pacTBope;

2. WLIOCMPUPOBamsd B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX IMOHATUH (CM . 11 . 1) U IPUMEHSTH 3TH
MOHSTHSI TPU ONMCAHUH BELIECTB U UX MPEBPAIICHUH;

3. ucnonvb306amy XUMUYECKYIO0 CHMBOJIMKY Ui COCTaBJeHHMsS (OpPMYJ BEIIECTB U YpaBHEHUI
XUMHUYECKUX PEaKIIN;

4. onpedenamp BaJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCTUHEHHUSX; CTETIEHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; MPUHAIIEKHOCTh BEIIECTB K ONPEACICHHOMY KJaccy
coeMHEeHUl 1o (¢dopMynaMm; BUJA XUMHUECKOW CBS3M (KOBaJEHTHass M MOHHas) B
HEOPraHUYECKUX COCIUHEHMSIX;

5. packpwisams cmuicn nepuonumueckoro 3akona JI. M. MenneneeBa: J1I€MOHCTpUPOBAThH
MOHMMAaHHUE TIEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHUMHYECKHX DJIEMEHTOB OT HX
II0JIO)KEHUS B NIEPUOJUYECKON CHUCTEME; 3aKOHOB COXPAHEHUS MAacChl BELIECTB, IOCTOSHCTBA
cOCTaBa, aTOMHO- MOJIEKYJSIDHOTO  y4eHMs, 3aKoHa ABOrajapo; onucvlgams U
xapakmepuzo6amy TaOMUYHYIO (OPMY MEPUOANYECKONH CHUCTEMbl XMMUYECKHX 3JIEMEHTOB:
pasnuyath MOHSTUS «TJlaBHas nmoiarpynna (Arpynmna)» u «mnobdounas noarpymnmna (brpynma)y,
Masible U OosbIIne
NEpUOABl; coomHocumb O0O3HAUEHUs, KOTopble HMeroTcss B Tabmuue «llepuonnueckas
cucrtema xumuueckux 3semeHToB 1. 1. Menaeneesa» ¢



YUCJIOBBIMU XapPAKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUUYECKHX DJIEMEHTOB (COCTaB W 3apsij
s1pa, o0lee YUCIo SIEKTPOHOB U paclpeieNIeHUe UX 10 JIEKTPOHHBIM CIIOSIM);

6. xnaccuguyuposamv XUMHYECKHE DIEMEHTBHI, HEOPTaHWYECKHE BEIIECTBA; XUMHYECKUE
peakiuu (1o YUCITy U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIJIOBOMY 3D deKTy);

7. xapakxmepuzosams (onucvléams) 00IINE XUMAYESCKHE CBONCTBA BEIIECTB PA3JIUYHBIX KIIACCOB,
MOATBEPXKJAsi OINUCAHUE T[PUME paMU MOJEKYJSIPHBIX YPaBHEHHI COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIU;

8. npocnozuposams CBOWCTBAa BEIIECTB B 3aBHCHUMOCTH OT HMX KayeCTBEHHOTO COCTaBa,
BO3MO>KHOCTH MPOTEKAHUS XUMUUYECKHUX MIPE BPAILICHUM B PA3JIMYHBIX yCIOBHSIX;

9. gviuucaAmMs OTHOCUTENBHYIO MOJEKYISIPHYIO U MOJSIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJIO
XMMHYECKOTO 3JeMEHTa Mo (opMyse COCAMHEHHUS; MAaCCOBYIO JIOJIIO BEILECTBA B PAaCTBOPE;
IIPOBO JIUThH PACUCTHI [0 YPABHEHUIO XUMUYECKOM PeaKIuy;

10. npumenssmy» OCHOBHBIE OIEPALUU MBICIUTEILHON JAEATENbHOCTH — aHajh3 M CUHTE3,
CpaBHEHHUE, o0o011eHue, CUCTEeMaTH3aIHIo, KJ1acCU(pUKAIHIO, BBISIBJICHHE
MIPUYMHHOCIICICTBEHHBIX CBA3EH — JIJIsl U3YUYEHHUS CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIUM;
€CTECTBEHHO- HAay4HbIE METOJbl MO3HAHUS — HAOIIOJEHUE, W3MEpPEHUE, MOJCINPOBAHUE,
SKCIIEPUMEHT (peajibHbIil U MBICIICHHBIN);

11. credosams npaBuIaM NOJIB30BAHUS XUMHUECKON OCYA0N U J1a0OpaTOPHBIM 000PYI0OBaHUEM,
a TaKkKe NpaBWIaM OOpalIeHUs C BEIIECTBAMU B COOTBETCTBHU C HHCTPYKIHSAMH II0
BBITIOJTHEHUIO J1a0OpaTOPHBIX XUMHUYECKMX OINBITOB IO TOJYYEHUI0O U COOHpaHUIO
ra3oo0pa3HbpIX BemIeCTB (BOAOPOAAa M  KHCIOPOZAA), TMPHUTOTOBICHUIO PACTBOPOB C
ONPEACICHHON MacCOBOM J0JIE pPAaCTBOPCHHOI'O BEIIECTBA; IUIAHUPOBATH W IPOBOIAUTH
XUMHUYECKHE SKCIIEPUMEHTHI 110 PAaCIO3HABAHUIO PACTBOPOB LIEJIOYENW U KHUCIOT C ITOMOIIBIO
WHIUKATOPOB (J1akmyc, (heHoadTaaIeuH, METHIIOPAHX U . ).

9 KJIACC

1. packpoleams CMblCll OCHOBHBIX XHUMHWYCCKHUX OOHATUI: XUMHYECKUU QJICMCHT, AaToM,
MOJICKYJIa, HMOH, KAaTHOH, aHWOH, IMPOCTOC BCHICCTBO, CJIOXHOC BCHICCTBO, BAJICHTHOCTD,
QJICKTPOOTPUIATCIIBHOCTh, CTCIICHb OKHCJIICHHSA, XUMHWYCCKasA pPCaKIuA, XUMUUYCCKas CBA3b,
TeroBo  3(p¢eKT peakuuu, MOjib, MOJSAPHBIM 00BEM, pacTBOp; DIEKTPOJUTHI,
HEDJICKTPOJIUTEL, SJICKTPOJIUTUYCCKAA JUCCOUAIUA, pCAKIITUH HOHHOTI'O 06M€Ha, O6paTHMBIe "
HCO6paTI/IMBIe pcaknuuu, OKHUCJIIUTCIIbHOBOCCTAHOBUTCIIHLHBIC pcaKkiuu, OKHUCJIUTCIIb,
BOCCTAaHOBUTCIIb, OKHCIICHUE W BOCCTAHOBJICHUC, AJIJIOTPOIIUA, aM(l)OTepHOCTI), XUMHU4YeCcKas
CBA3b (KOBaJ'IeHTHaﬂ, HOHHaAas, MeTaJ'IJ'II/I‘-IeCKa}I), KpucCTaJllIn4CCKas pCIJ_IéTKa, KOppOo3uia
MCTAJUIOB, CILIABBI; CKOPOCTH XUMHUYECKOU pe€akuuu, nMpeaAcibHO J0IMyCTUMAaA KOH LECHTPAaIHuA
(ITAK);

2. uLOCmMpupo8ams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH (CM. M.1) ¥ MPUMEHSTH 3TH
TMOHATHSA IIPU ONMUCAHUUN BCUICCTB U UX npeBpameHI/Iﬁ;



3. ucnonvb306amv XUMUYECKYI0 CHMBOIIMKY IJISi COCTaBICHHS (OPMYJ BEIIECTB M YpPaBHEHUI
XHUMUYECKHX PEaKIIni;

4. onpedensimv BAICHTHOCTh W CTENEHb OKHUCIICHUS XUMHYECKHX JJICMCHTOB B COCIMHCHUSIX
Pa3IMYHOTO COCTaBa; MPHUHAIC)KHOCTh BEUIECTB K OMPEACICHHOMY KIIACCY COCIUHEHUU IO
dbopMyiiaM; BHI XHUMHYECKOH CBs3W (KOBaJCHTHAs, WOHHAs, MeETaJUIMYecKas) B
HEOPTaHMYECKUX COCTUHEHUSX; 3aps/l MOHA MO XUMHYECKOH (opmyle; XapakTep cpeabl B
BOJHBIX PACTBOPaX HEOPTaHWYCCKUX COCAMHCHHM, THI KPUCTALIMYECCKOH PEIIETKA
KOHKPETHOTO BEIECTBA;

5. packpwisams cmbica nepuoandeckoro 3akona J{. . MenaeneeBa u 1eMOHCTPUPOBATH €0
MIOHUMAHHKE: ONUCLIBAMb U XAPAKmMepu306ams TaOIMUHYI0 (OpMYy MEPHOAMUYECKON CUCTEMBI
XUMHYECKHX 3JIEMEHTOB: Pa3INuaTh TOHSITHS
«rnaBHasg noarpynmna (Arpynma)» u «modounas noarpynna (bpymma)», maneie n Gonbiime
NEPUOJIBL;, coomHocumb 0003HAYCHHSI, KOTOPhIE MMEIOTCA B IEPUOAWYECKON TabmuIe, C
YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij
A1pa, o0IIee YUCIIO JIEKTPOHOB M PACIpPEICICHUE UX IO AJIEKTPOHHBIM CIIOSM); 0ObACHAMb
o0Ire 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB AJICMEHTOB M MX COCIMHEHHU B Tpejeliax
MaJIbIX IIEPUOJIOB ¥ IIABHBIX MOATPYIII C YIETOM CTPOCHHSI HX aTOMOB;

6. xnaccuguyuposamv XUMHUYECKUE DIEMCHTBHI, HEOPTaHWYCCKHE BEIIECTBA, XUMHYCCKUE
peakiuu (MO YHCITy U COCTaBY yYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIJIOBOMY 3PQEKTy,
M0 U3MEHEHHIO CTETICHEH OKHUCIICHUSI XUMUYECKUX JIIEMEHTOB);

7. xapakxmepuzosams (onucvliéams) 00IINE XMMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
MOJATBEpXKIas  OMHCAaHWUE TPUME paMU  MOJICKYJSIPHBIX W HMOHHBIX  YpaBHEHHM
COOTBETCTBYIOIIUX XUMUICCKUX PEAKITUH;

8. cocmasnsimb ypaBHEHHS DIIEKTPOJMTHYECKOW IMCCOIMAIMKM KHUCIOT, MIEJIO4YeH M COJeH;
MOJIHBIE W COKPAICHHBIE YPaBHEHHsI PEAKIMi HOHHOTO OOMEHA; ypaBHEHHUS pPEaKIIHii,
MOJTBEPKIAIONINX CYIIECTBOBAHHE TC€HETUYECKON CBSI3M MEXKIy BEIIECTBAMH Pa3IMYHBIX
KJIaCCOB;

9. packpvieams ~ CyIIHOCTh  OKHCIHTEIHbHOBOCCTAHOBUTEIFHBIX  PEAKIUH  TOCPEICTBOM
COCTaBJICHUS AJIEKTPOHHOTO OajaHca dTUX PeaKIHii;

10. npoenosuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS; BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAIEHUN B PA3IMUHBIX YCIOBUSX;

11. ebiuucisams OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MaCCOBYIO JOJO
XMMHYECKOTO JIEMEHTa 1o (op MyJie COCTUHEHHUS; MACCOBYIO JIOJIO BEIIECTBA B PAaCTBOPE;
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMHUUECKOHN PEAKIINH;

12. cnedosams nipaBuiIaM MOJB30BaHUS XUMUYECKOH MOCY0H U JIaOOPaTOPHBIM 000PYIOBAHUEM,
a TaKkXkKe TpaBWJIaM OOpAalICHHs C BEIIECTBAMH B COOTBETCTBUH C HMHCTPYKIHUSMH 10
BBITIOJTHEHUIO J1a0OPAaTOPHBIX XUMHUYECKHX ONBITOB IO TIONYYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEMIECTB (aMMHUAKa M YTIIEKUCIIOTO Ta3a);

13. nposooums peakuuu, TOATBEPKIAIOIINE KAUYECTBEHHBIM CO CTaB pas3IMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM IyTEM XJIOpUZI OpoMui, Hoaun, KapOoHar, ¢docdar, cuimkar,
cynb(har, THIPOKCHIWOHBI, KATHOHBI AaMMOHHS W HMOHBI HW3yYCHHBIX METaJUIOB,
MPUCYTCTBYIOIIUE B BOJHBIX pACTBOPaX HEOPraHMUYECKUX BEIIECTB;



14. npumensmes OCHOBHBIC OIEpPALUU MBICTUTEIHLHOU NEATEIBHOCTH — aHaJIN3 U CHUHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIMIO, BBISIBICHUE MPUUYMHHOCIEIACTBEHHBIX CBSI3eH —
JUISl U3YYEHUSI CBOWCTB BEIIECTB M XHMHUYECKHUX PEAKIMH; €CTECTBEHHOHAYYHBIE METOJIbI
MO3HAHUS — HAOMIOJeHNe, H3MEpEeHUe, MOJCIUPOBAHHUE, OKCIEPUMEHT (peanbHBId U
MBICJICHHBIN).

Conep:xanue nporpaMmMmbl Xumus 8 Kiace
(68 yacos, 2 yaca B He/IeJII0)
HavajbHble MOHATHSA U 3AKOHbI XUMHH

Tena u BemectBa. CBOHCTBa BeLIECTB. DTaJIOHHbIE (PU3UYECKHE CBOMCTBA BEILECTB.
Matepuansl u MarepuanoBefeHue. Ponb XUMHUM B JKH3HM COBPEMEHHOIO OOIIECTBA.
OTtHoueHne 001IecTBa K XUMHUH: XeMOHIus U XxeMopoOusl.

Meroasl wu3ydeHuss xumud. HaOmrogenwe. OxcrnepuMeHT. MogenupoBanune. Moaenu
MaTepHUaJIbHbIE U 3HAKOBBIE WJIM CUMBOJIbHBIE.

['a3bl. XKunkoctu. Teepasle BemiecTBa. B3aumHble nepexolibl MEXKIY arperaTHbIMU
COCTOSIHUSIMM BEIECTBA: BO3rOHKa (CyOnumanusa) W JecyOnumanus, KOHAEHCAlMs M
UcHapeHue, KpUCTAJUIM3alMs U IIJIaBJICHHUE.

O®usnyeckue sBiacHUs. UucTble BemecTBa M CMECH. |'OMOTE€HHBIE M I'€TEPOTCHHBIC
cmecu. CMecu ra3000pa3Hble, KuaKue U TBepable. CrocoObl pa3aeneHus cMeceil: eperotka,
WIA JAUCTWULILKA, OTCTaWBaHUe, (UIBTPOBAHUE, KPHUCTAUIM3ALMs WIM BbIapUBaHUE.
Xpomatorpadus. [IpumeHeHne 3Tux crnoco0oB B TaOOPaTOPHOM MPaKTHKE, Ha MIPOU3BOJICTBE
U B OBITY.

XvMHYeCKHEe 3IEeMEHThl. ATOMBI M MoJIeKyidbl. IIpocTele M CIIOXKHBIE BELIECTBA.
Amnorponusi Ha mnpumepe Kucinopoga. OCHOBHBIE IOJIOKEHHS aTOMHO - MOJIEKYJISIPHOTO
yuyeHus. Monsl. BeecTsa MOJIEKYISIPHOIO U HEMOJIEKYJISIPHOIO CTPOCHMUS.

3Haku (CHMBOJIBI) XMMHUYECKUX 3JIeMEHTOB. MH(opmanus, KOTOpYHO HECYT 3HAKH
XUMHUYECKUX D3JIEMEHTOB. OTHMOJIOTHS Ha3BaHUM HEKOTOPBIX XMMHYECKHUX 3JIEMEHTOB.
[lepuonnueckas Tabnuna xuMudeckux sneMeHToB [[. 1. MenaeneeBa: KOpOTKONIEPHOAHBIN U
JUIMHHONIEpUOIHbIN BapuaHThl. Ilepuoabs! u rpynnsl. ['1aBHas 1 noOoudHas MOATPYIIIBI, WX
A-u b-rpynnbl. OTHOCHUTENBHAsA aTOMHas Macca.

Xumnueckue Gopmynsl. Maaekcs n k03 dunments. OTHOCUTENbHAS MOJIEKYIISIpHAs
Mmacca. MaccoBast 10151 XMMHUECKOTr0 JIEMEHTa B coefuHeHnu. H(popmalys, KOTOpyro HeCyT
XUMHUYECKHE (HOPMYITHIL.

BanentHocts. CTpykTypHBIE (DOpMYJBl. XHMHUYECKHE 3JIEMEHTHI C IOCTOSIHHOM M
NEpEMEHHON BaJICHTHOCTHIO. BBIBOA (hOopMysbl COeTMHEHHUS MO BaJleHTHOCTH. OmpenereHune
BaJEHTHOCTH XUMHMUYECKOro 3yeMeHTa Mo ¢(opmyne BemecTBa. CocTaBieHHe Ha3BaHUI
COEIMHEHUH, COCTOSALUIMX U3 JBYX XHMHUYECKHX D3JIEMEHTOB, IO BaJEHTHOCTU. 3aKOH
ITOCTOSTHCTBA COCTaBa BELIECTB.

XuMuueckue peakuuu. PeareHTel M npoayKThl peakuuu. [Ipu3HAKM XMMHUYECKHX pEaKIMi.
VYcnoBus MX NPOTEKAaHUS U NPEKpalLEHMs.
Peakuuu ropenns. DK30TepMUUECKHE U SHJOTEPMUUECKHUE PEAKLINH.



3aKkOH COXpaHEHHs MacChl BEIIECTB. XHUMHYecKue ypaBHeHHs. (CocTaBieHue
XUMHUYECKUX ypaBHeHHH. MHpopMalus, KOTOpyI0 HECET XUMUYECKOE ypaBHEHUE.

Knaccudukanmss XuMU4eCcKrX peakiuid Mo COCTAaBy M YKUCIY PEAareHTOB U MPOIYKTOB.
Tunpl xuMuyeckux peakuuid. Peakuuu coequHEHUs, pazloKeHUs, 3aMelleHus U oOMeHa.
KaranmmsaTops! u kaTanus.

IpakTnyeckue padoTbl
1. 3HaKOMCTBO ¢ JlabopaTopHBIM 00opyaoBaHueM. [IpaBuia TexHuku 6e30macHOCTU Mpu padoTe
B KAOMHETE XUMHUH.
2. AHanu3 MOYBBI
Bakueiilmue npeacraBuTe/ M HeOpraHm4veckux BemectB. KosmmuecTBeHHbIe OTHOIICHHS
B XMMHH
CocraB Bo3ayxa. [ToHsiTe 00 00BEMHOM /10JI€ KOMIIOHEHTA TIPUPOTHON Ta30BOM CMECH —
Bo3ayxa. PacueéT 06b¢Ma KOMITOHEHTA Tra30BOM CMECH IO €r0 00BEMHOI J10J1€ M HA00O0POT.
Kucnopon. O3on. Ilomyuenue kucinopoma. CoOupaHue W paclo3HaBaHWE KHCIOPOJA.
XHWMHMUYECKUE CBOMICTBA KHUCIOPOAA: B3aMMOJEHUCTBHE C MeETaUlaMH, HEMETaIaMH U
CJI0KHBIMU BelecTBaMu. [Ipumenenne kuciopoaa. KpyroBopor kuciopoaa B Mpupoe.
Oxcuapl. OOpa3oBaHue Ha3zBaHUW OKcUIOB 1Mo ux ¢opmynaMm. CocraBieHue Gopmy
OKCHUJIOB 10 MX Ha3BaHUsAM. [IpeacTtaBuTeny OKCHIIOB: BOJA M YIJIEKUCIBIN Ta3, HeramicHas
W3BECTb.
Bonopoa B mpupone. @Pu3nyeckue M XHUMHUYECKHE CBOMCTBA BOJOPOAA, €r0 IOJYYECHHE U
MIPUMEHEHHE.

Kucnotel, ux cocraB u kiaccudukanus. MHaukaropel. Tabmuma pacTBOPUMOCTH.
ConsiHas u cepHasi KUCIOTHI, UX CBOMCTBA U IPUMEHEHHUE.

Counu, ux cocraB U HazBaHus. PacTBopuMocThb coselt B Boze. IIpencraBurenu comieil: xuopun
HaTpusd, kapOoHat Hatpus, hocdat kaneius. [loctosunas ABoraapo. KonnuecTBo BeriecTsa.
Mons. Monsipras macca. KpatHble eTMHUIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA —
MUJUTUMOJIb U KHUJIOMOJIb, MUJUIUMOJISIPHAS. M KUJIOMOJISIPHAs: MacChl BEILIECTBA.

Pacuétel ¢ wuCHONB30BaHMEM TMOHATUM «KOJMYECTBO BEIIECTBA», «MOJSIpHAs Maccay,
«mocTosiHHass ABoragapo». 3akoH ABorajapo. MossipHbIH 00bEM Ta3000pa3HBIX BEIIECTB.
OtHOCHUTeNbHAs TUIOTHOCTh OJIHOTO Ta3a Mo japyroMmy. KpaTHble €IUHUIIBI U3MEPEHHS —
MUJUTUMOJIIPHBINA U KUJIOMOJIIPHBINA 00beMbI Ta3000pa3HBIX BEIIECTB.

Pacuétel ¢ wWCHONB30BaHUEM TMOHATUM «KOJMYECTBO BEIIECTBA», «MOJISpHAs
Maccay, «MOJISIPHBIM O0O0OBEM Ta30B», «IOCTOSHHAs ABOTaapo».

Pacuérel ¢ wHCHONB30BaHMEM TMOHATUM «KOJMYECTBO BEIIECTBA», «MOJIIpPHAs Maccay,
«MOJISIPHBIN 00BEM Ta30By», «urcio ABoraapo». ['uapocdepa. KpyroBopoT Boasl B mpupo/ie.
dusnueckre 1 XUMHUUECKUE CBOMCTBA BOJILI: B3aUMOJIEHUCTBUE C OKCUIAMU.

OcHoBaHus, uX coctaB. PacTBOpMMOCTh OCHOBAaHMI B Boje. M3MEHEHHE OKpacKu
WHJUKATOPOB B IIeIouHOW cpexe. [IpencraBurenu mienoyeit: THAPOKCUIIBI HATPUS, Kadus U
KaJIbIUA.

PactBoputens u pactBopeéHHOe BemiecTBO. PactBopwl. PactBopenue. ['mupaTsl.
MaccoBass 11ons1 pacTBOPEHHOTO BemiecTBa. Pacderhl, CBS3aHHBIE C WCIOJIb30BAaHUEM
MOHSITUSL «MACCOBAasi JOJI1 PACTBOPEHHOTO BEIIECTBAY.

JlabopaTopHbIe ONbITHI



1.IToMyTHEHHE U3BECTKOBOM BOJIBI ITPH MPOIYCKAHUHU YTIEKUCIIOTO rasa
2.Pacnio3HaBaHMe KUCIOT MHIUKATOPAMHU.
3.VI3MeHeHne OKpacKu UHIUKATOPOB B IIEIIOYHON Cpe/Ie.
4, O3HakomiIeHME € MpenapaTaMyd JAOMAIIHEW WIM HIKOJIBHOW anTeYKh — pPacTBOpPaAMHU
IIEPOKCUIA BOJIOPOJA, CIIUPTOBOM HACTOMKH MOJAA W HAIIATBIPHOIO CIIUPTA.
IpakTnyeckue padoTbl
3.Ilomydenue, cobnpanue U pacro3HaBaHUE KUCIOPOa.
4. ITpurotoBiieHHE paCTBOPOB COJICH C UX 3aJJTaHHOM MacCOBOH JIOJICH.
OcHoBHbBIE KJIacChl HEOPraHUYecKHuX coeauneHuii O0oOIICHIE CBEICHUN
00 okcuaax, ux KiaccupuKaIy, Ha3BaHUAX U CBOMCTBaX. CriocOObI MOTYyYeHHSI OKCHJIOB.
OcHoBanmsi, uX Kiaccudukamnvs, Ha3BaHWUsS © CBOWCTBA. B3ammMopeicTBue c
KUCJIOTaMHU, KUCJIOTHBIMM OKCHUJIaMH M COJIAMHU. Pa3jiokeHue HepacTBOPUMBIX OCHOBAHMIA.
CriocoOsI MOTy4YeHUsI OCHOBAHUH.
Kucnorel, ux xknaccubukamuss W HazBaHus. OONMEe XUMHUYECKHE CBOMCTBA KHCIIOT.
BzauMmogeiicTBHe KHCIOT C METaJUIaMH.
DJIEKTPOXUMUYECKUI psJl HANpsHKEHUH MeTauioB. B3auMopaelcTBuE KHUCIOT C OKCHUIaMU
METaJLIOB.
Bzaumonetictrue KHCJIOT C  OCHOBaHUSIMHU —
Y KUCIIOPOCOIepKAIINX KUCIOT.
Comn, ux xnaccudukanus W CBOHCTBA. B3ammopeilcTBue cojield ¢ MeTaUlaMu,
0COOCHHOCTH ATUX peakiuii. BzaumonelcTBre comeil ¢ COMsIMH.
['eneTndeckue psAnbl MeTaula M HEMeTauia. ['eHeThyeckas CBsI3b MEXAYy KiaccaMu
HEOPraHUYECKUX BELIECTB.
JlabopaTopHblie ONbITHI
5.B3anMonelicTBie OKCHIa KAJIbIHS C BOJOH.
6.1loMmyTHEHHE U3BECTKOBOM BOJIBI.
7.Peakuus HeWTpaIu3almm.
8. BzanmoeiicTBHE KHCIIOT C METalIaMH.
9.B3aumoieiicTBHE KUCIIOT C COJISIMH.
10. O3HaKOMIIEHHE C KOJUICKITHEH COJICH.
11. .BzaumonencTBue Coeil ¢ COISIMU.
IIpakTyeckune padoTsl
5.Penienue sKkCiepuMeHTAIbHBIX 3a/1a4.
joaM4yeckni 3akoH U llepunoanyeckas cucreMa xumuueckux jieMeHToB /I. U. MenaesieeBa u crpoeHue
aToma

pCaKkuun:Aa



EcTecTBeHHBIC cCeMeliCTBA XUMUYECKHUX DJIEMEHTOB: IICJIOYHBIC M IIEJIOYHO3EMEIbHBIC
METaJlIbl, TaJOreHbl, HHEPTHBIE (OnaropoHbie) ra3pl. AM(POTEPHOCTh. AMDOTEpHBIE OKCUIBI
Y TUAPOKCHIbI. KOMIUIEKCHBIE COMn.

Otkpertue JI. . MenaeneesiM [lepuoanueckoro 3akoHa u cozganue uMm llepuonnueckoi
CHCTEMBI XUMUYECKHX DJICMECHTOB.

ATtombl Kak (hopMa CyIIECTBOBaHHS XUMHUYECKHX 3JIeMeHTOB. OCHOBHBIEC CBEICHUS
0 CTpOeHHHM aToMOB. JloKa3aTenbCTBa CIOKHOCTU CTpoeHHsi atoMoB. OmbiTel Pesepdopra.
[InanerapHast MOJI€NIb CTPOCHHUSI ATOMA.

CoctaB aTOMHBIX SiE€p: TPOTOHBI, HEUTpoHB. OTHOCHUTENbHAas AaTOMHAs Macca.
B3auMoCBsI3b TMOHATHH «IIPOTOHY», «HEUTPOHY,
«OTHOCHTECILHAS aTOMHAs Maccay.

Muxkpomup. OnekTpoHbl. CTpoeHHE BJIEKTPOHHBIX YpPOBHEH aTOMOB XHUMHUUYECKUX
snemeHToB NeNe 1-20. TloHsiTHE O 3aBEpIICHHOM JIEKTPOHHOM YPOBHE.

N3oTonbl. @uszndeckuii cMmbicii cuMBOJIMKU [lepuoanyeckoii cucrembl. CoBpemMeHHast
dbopmymupoBka Ilepuoamueckoro 3akoHa. V3MeHEHUs CBOWCTB 3JEMEHTOB B MEpHOJaX U
rpyIIax, Kak GyHKIUs CTPOCHHSI JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuka 3JEMEHTa-MeTallla M 3JIEeMEHTa-HeMeTalla M0 MX IOJOKEHUIO B
[Tepuonuueckoit cucreme xumuueckux 3nnemeHToB . . Menneneesa.

JdeMoHCcTpauuu

Paznuunbie popMbl TAOIUI TEPUOTUIECKON CUCTEMBI.

MopenupoBanue noctpoenus llepunoanueckon cucremsl /1. 1. Menneneesa.
Moaenu aTOMOB XMMHUYECKHX DJIECMEHTOB.

Moenu aToMOB JIeMEHTOB 1—3-T0 Mepro10B

XuMmnueckas cBsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIE PeaKLIUU

Honnast xumuyeckast cBsizb. VOHBI, 00pa3oBaHHBIE aTOMaMH METAUIOB W HEMETAJUIOB.
Cxembl 00pa30BaHMs MOHHOM CBS3M U1 OMHAPHBIX

coeauHeHuil. VloHHBIe KpUCTANIMYECKHUE PEUICTKU U (U3UYECKHUEe CBOWCTBA BELIECTB C ATUM
TUIIOM pemnieTok. [TorsaTue o GopMyIbHON eMHNIIE BEeIeCTBA.

KoBasienTHass XuMmHueckas CBA3b. OJIEKTPOHHBIE U  CTPYKTYpHbIE (OPMYJIbI.
KoBanenTHas HemossipHas cBsi3b. CxeMbl 00pa3oBaHMs KOBAJICHTHOW CBSI3W JJIsi OMHApPHBIX
coeuHEHN. MOJEeKyIIIpHBIE U aTOMHBIE KPUCTAJUIMYECKHE PEIICTKH, U CBOMCTBA BELIECTB C
STUM THUIIOM PEIICTOK.

ONEeKTPOOTPULATENBHOCTb. Pl anexkTpoorpuuatenbHOCTH. KoBaneHTHas moJspHas
xumudeckass cBsizb. Jlumonb. Cxembl 00pa3oBaHUs KOBAJEHTHOM TMOJSPHON CBSI3M ISt
OMHApHBIX COeIMHEHHH. MoJleKyJIApHbIE U aTOMHbBIE KPUCTAJUIMYECKHE PEIICTKH, CBOMCTBA
BELIECTB C 3TUM THUIIOM PELICTOK.

Mertannuueckass XMMHYECKas CBA3b M METAJUIMYECKAs KPUCTAJUIMYECKAs PELICTKA.
CBoiicTBa BEIIECTB € ATUM TUIIOM penieToK. EnnHas npupoia XMMHUECKHUX CBSI3EH.

Crenenp oxucnenus. CpaBHEHHE CTENEHU OKUCICHMS W BajlleHTHocTu. [IpaBmna
pacueTa cTerneHeil OKUCIeHus Mo GOpMyJIaM XUMHUYECKUX COCTMHEHHN.



OKHCANTENBbHO-BOCCTAHOBUTEbHBIE peakuuu. OrmnpeneneHue CTENneHel OKUCICHUS
JUIS DJIEMEHTOB, OOpa3yIOIIMX BEIIECTBAa pa3HbIX KilaccoB. Peakiuu HMOHHOTO oOMeHa U
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIE peakui. OKUCIUTEIb U BOCCTAHOBUTENb, OKHCICHUE U
BoccTaHoBJeHUE. COCTAaBICHUE YPABHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN
METOOM 3JIEKTPOHHOTO OajaHca.
JdeMoHcTpanuu
Buneo ¢parments! u cnaiiapl «loHHAs XUMUYeCKas CBSI3b ».
Komekuys BemecTs ¢ MOHHON XUMUYECKON CBA3BIO.
Moeny HOHHBIX KpUCTAJIIMUYECKUX PEIIECTOK.
Buneodparmentst u cnaiiasl «KoBalleHTHAIXUMHUYECKAs CBS3bY.
Konnekuus BemecTB MOJIEKYJIIPHOTO U aTOMHOT'O CTPOEHHUSL.
Mopenu MOJIEKYJIIPHBIX U aTOMHBIX KPUCTAINIMYECKUX PELICTOK.
Buneodparments! u ciaiiasl «MeTaumndecKkast XUMAYeCKast CBSI3bY.
Konnexknunsa «MeTaibl 1 CIuIaBb».
B3auMoeiicTBre IIMHKA C CEPOM, CONITHOU KUCIOTOH, Ximopuaom meau (11).
['openue maruusi.
B3anMoznencTere XJIOpHOU U CEPOBOJOPOAHON BOBIL.
JlabopaTopHblie ONBITHI
N3roroBnenne MOJENM, WILUTFOCTPUPYIOLIEH CBOMCTBA METAINIMYECKOMN CBS3H

Coneprxanue mporpamMmbl xumus 9 kiacce (66 yacos, 2 yaca B He/IeJI10)

IToBTOpeHuUe 1 00001IeHNe CBeIeHUil MO Kypcey 8 Kiacca

bunapupie coemuaenus. Okcunpl  cojieoOpasymloIue ©  HECoJeoOpasyrolue.
I'uapokcuapl: ocHOBaHMs, aM(pOTepHbIe, KUCI0Thl. CpeHue, KUCIIble, OCHOBHbIE COJIH.

OO6o6meHrne cBeneHUl O XUMHUYeCcKMX peakiusax. Kiaccudukanusa XuMHUUECKHX
peakiuii 1Mo pa3MYHbIM OCHOBAHHUSAM: COCTAaBYy M YHCIY pEearupyromux U o0pa3yroLIuXcs
BELIECTB, TEIUIOBOMY 3P PEKTy, HANpaBICHUIO, U3MEHEHUIO CTENIEHEH OKHCIIEHUS 3JIEMEHTOB,
00pa3yIolIMX pearupyomire BemecTna, $ase, MCIoIb30BaHUIO KaTalu3aTopa.

ITonsiTHE O CKOPOCTH XMMHYECKON peakiuu. PakTopel, BIUSIOIAE HAa CKOPOCTh
XMMHMUYECKHUX DPEaKIM: MpUpoja pearupyrolmx BEIIECTB, X KOHIEHTpalus, TeMIlepaTypa,
II0LIa/1b COMPUKOCHOBEHMSI, HalMuue Katanuzaropa. Karamms.

JdeMoHcTpauuu
O3HaKOMJIEHHE € KOJIJIEKIIUSMU METAJIIOB U HEMETAJLIOB.
O3HaKOMJIEHHE € KOJIJIEKLIUSAMU OKCUIOB, KUCIIOT U COJIEH.
3aBUCUMOCTb CKOPOCTH XMMHUYECKOHN peakliu OT MPUPObl pearupyonIiX BEIIecTB.
3aBUCUMOCTb CKOPOCTH XMMHUUYECKOHN peaKMy OT KOHLIEHTPALUN PEArupyIOLINX BEIIECTB.

e  3aBHUCHUMOCTb CKOPOCTH XMMHUYECKON pEeakluu OT IUIOUIaJd CONPUKOCHOBEHUS
pearupyromunx BenecTB («KUTSAIIUNA CII0M»).
3aBUCUMOCTb CKOPOCTH XMMHUYECKOHN peakliiy OT TEMIIEpaTyphl Pearupyroiux BEIIECTB.
JlabopaTopHbIe ONbITHI

1. Peakuust HEUTpamM3auu.
2. PaznosxeHue nepokcuaa BOAOpoa ¢ ITOMOIIbIO KaTanasbl kKapTodens

XHMHYECKHE PeaKIMU B PaCTBOPAX 3JIEKTPOJIUTOB

[TonsTHE 00 AIEKTPONIUTHUECKON AUCCOUUAIMU. DICKTPOIUTHI U HEIIEKTPOIUTHI. MexaHu3M
JUCCOLUALUH JIEKTPOIUTOB C pa3IMUHbIM

xapakrepoM cBs3U. CTemneHb 3JIEKTpoIuTHYeCKOM nuccoumanuu. CuibHble U ciadble
JIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHHUS TEOPUH DICKTPOIUTHUECKONW auccornuanuu. Kimaccupukarms
MOHOB U UX cBoicTBa. KHCIOTHI, OCHOBaHMSA U COJIM KaK 3JIEKTPONUThL. VX Knaccupukanus u
IMCCOLMALUS.

OOme XMMHUYECKME CBOWCTBA KHCIOT: M3MEHEHHE OKpPackd HHAMKATOPOB,
B3aMMOJICIICTBME C MeETalylaMH, OKCHJaMH M THUIPOKCHIAMU METaNIOB U  COJISIMM.
MornexymnsipHble U MOHHbIE (IIOJHBIE U COKPAIICHHBIE) YPABHEHUS PEaKIHi.

XUMUYECKUI CMBICT COKpPALICHHBIX YpaBHEHUH. YCIIOBUS MPOTEKAHUS PEAKUUA MEXKITY
JIEKTPOJINTAMU 10 KOHIIA. Psi7i aKkTUBHOCTH METaJLIOB.



OOme XMMHYECKHE CBOWMCTBA  IIEJIOYEl: B3aUMOACHCTBHE C  KHCJIOTaMH,
OKCHJIaMH  HEMETaJUIoB, cojsaMu. OOmmMe XUMHUYECKHE CBOWCTBA HEPACTBOPUMBIX
OCHOBaHMI: B3aMMOJIEUCTBUE C KUCIOTAMM, PA3JI0KEHHUE MPU HarpeBaHUU.

OOmue XUMHYECKHE CBONCTBA CpPEOHUX COJICH: B3aUMOJICHCTBHE C KHCJIOTaMH,
IIe09aMH, COJIIMH M MeTallIaMH. B3amMoAeHCTBHE KUCIBIX COJICH CO IISI0YaMU.

I'unponus, kak 0OMEHHOE B3aUMOJEUCTBUE COJEH ¢ BOJOW. [ MAPONINU3 COMU CUIBHOTO
OCHOBaHHS U ci1abod KHUCIOTHL. ['maponn3 comu ci1aboro OCHOBaHUSI W CHUJIIBHON KHCIIOTHI.
IlIxana pH.

CBoiicTBa KUCIIOT, OCHOBaHH, OKCUJIOB U COJIEH B CBETE€ TEOPHUU DIIEKTPOIUTUUECKOM
JMCCOLMALIMN U OKUCIIUTEIbHO- BOCCTAHOBUTENIbHBIX PEAKIUH.

JlabopaTopHble ONbITHI.

1. H3meHeHue OKpacKu MHIUKATOPOB B KUCIOTHOM cpejie.
2.Peakuusi HEUTpaIM3aliy PacTBOPA MICTOYH PA3TUIHBIMH KHUCIOTAMH.
3. B3auMojeiicTBrEe KHCIIOT ¢ METaUIaMH.
4 KauecTBeHHasl peakiysa Ha KapOOHaT-HOH.
5.KadecTBeHHas peakius Ha XJIOPHUJ - WU CYIb(aT-HOHBI
6./3MeHeHre OKpacKy MHIUKATOPOB B IIEJIOYHOU Cpejie.
7.B3aumojielicTBHE MIEI0UYEH C YIIIEKUCIBIM IFa30M.

IIpakTyeckune padoTsl

1. CBolicTBa KHCIIOT, OCHOBaHMH, OKCHJIOB U COJEH B CBETE€ TEOPUHU
ANEKTPOIIUTUUECKON AUCCOLUAIMH U OKHCIUTENBHO - BOCCTAHOBUTEIbHBIX peaKLUi
HemeTtaJjuibl 4 X coeiTHEHHSA

CrpoeHne aroMOB HeMETaJUIOB M MX mojoxkeHue B Ilepuoguueckoi cucreme. Psn
NEKTPOOTpULIATENbHOCTU. KpucTannnueckue pemeTkd HEMETalNIoB — IPOCTHIX BEIIECTB.
Annotponisi U e¢ mpuuuHbl. Du3nueckue cBoWcTBa HeMeTawioB. OOue XHUMHYECKHE
CBOMCTBAa HEMETAJJIOB: OKUCIUTEIbHBIE U BOCCTAHOBUTEIIbHBIE.

I'aymoreHsl, cTpoeHue MX aToMOB U MOJIeKyJd. Du3nueckne U XMMHYECKHE CBOMCTBA
raJIor€HOB. 3aKOHOMEPHOCTH M3MEHEHHUSl CBOICTB TaJOr€HOB B 3aBUCUMOCTH OT HX
nosiockeHus B [lepuoanueckoii cucteme. HaxokaeHue raloreHoB B IPUPOJIE U UX MOJIy4YECHHUE.
3HaueHue ¥ MIPUMEHEHHUE raJIOr€HOB.

I'amoreHoBOIOPOABI M COOTBETCTBYIOIIME MM  KHCIOTBI:  IUIABUKOBAs,  COJISIHAs,
OpOMOBOJIOPOIHAS, MOA0BOAOpOHAs. ['amoreHubI.

KauecTBeHHbIE peakiM Ha TaJOreHUA-UOHBL. IIpUMeHeHue COoeTUHEHHI TraJoreHoB U MX
Ouosioruueckas poib.

Obmas xapakrepuctuka 3nemeHToB VIA-rpynmsl. Cepa B mHpHpoae U €€ MOJIyYeHHUE.
ANOTpOITHBIE MOJU(PHUKAIIMN CEPI U UX CBOWCTBA.

XUMUYECKUE CBOMCTBA CEPHI U €€ IPUMEHEHHE.

CepoBOJIOpOJI: CTPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA, IOJyueHHE
n 3HaueHue. CepoBOJOpOAHAS KHUCIOTA.

Cynb¢uabl 1 ux 3Hadenue. JIroMuHOGDOPBHI.

Oxcup cepsi (1V), cepauctas kuciora, cynbhuThl. KauecTBeHHas peakiis Ha CYIb()UT-HOH.
Oxcup cepsl (VI), cepras kuciota, cynbgarsl. Kpuctammorunparsl. KauyecTBeHHas peakims
Ha CyJb(aT-HOH.

CepHast KMCJIOTa - CUJIIBHBIN 37eKTposuT. CBoWcTBA pa30aBICHHON CEPHOIN KUCIIOTHI,
KaK TUIUYHOM KHCIIOTBL: B3aMMOJEHCTBHE C METaJUIAMU, OCHOBHBIMM U aM(pOTEPHBIMH
OKCHJaMH, OCHOBAaHMSIMU U aM(OTEPHBIMH THAPOKCHIAMH, coyisiMu. KauecTBeHHas peaxius
Ha CyJb(}ar-uoH.

OOm1ast XxapakTepHCTUKa IeMEHTOB VA-rpynnsl. A30T, CTPOCHHE aTOMa M MOJIEKYJIbI.
Ou3nyeckue M XUMHUYECKHE CBOMCTBA M MNPHUMEHEHHE a30Ta. A30T B MNPUPOAE U €ro
Ouosoruueckas poib.

AMMMaK, CTpOEHHWE MOJIEKYJbI H (u3WdYeckne CBOWCTBAa. AMMHAYHas BOJA,
HAIIATBIPHBIN CIMPT, THApPAT aMMuaka. JIOHOPHO - aKUENTOPHBIM MEXaHM3M OOpa30BaHHS
KaTHoOHa aMMOHHsS. BoccraHoButenpHble cBOMcTBa amMmuaka. Conmn aMMOHHMA W HX
npuMeHeHne. KauecTBeHHast peakiiysi Ha KAaTHOH aMMOHMSL.

Oxcuabl azoTa: HECOJeoOpasymollue W KHUCIOTHBIE. A30THCTas KHCIOTAa W HHUTPHTHI.



A3OTHasi KHUCIIOTa, €¢ TOJy4YeHHE M CBOMCTBA.
Hurpatsi.

®ocdop, ctpoenue aroma u amutorponus. Pochuasl. Pochun. Oxcun pocpopa(V) u
oprodochopnas kuciaora. Docdarel. DochopHbie yanoOpeHus. MTHCEKTHITUIBI.

OOmrast xapakTepucTHKa 31eMeHTOB IV A-Tpymnmbl: 0COOEHHOCTH CTPOCHHS aTOMOB,
MPOCTBIX BEUIECTB M COEJUHEHHM B 3aBUCHUMOCTH OT IIOJIOKEHHS JJIEMEHTOB B
[Tepuogudaeckoii cucteme. Yriuepon. AJUIOTPONHBIE MOAM(HUKAIMK: anMas, rpadur.
AMOpPGHBIN YIIepoa B ero copTa: ca)ka, akTUBUPOBAHHBIN Yroyib. AncopOums. XuMHUYECKHe
cBoiicTBa yriepona. Kokcoxumuueckoe mponu3BOACTBO U €ro npoayKuus. Kapousl.

Oxkcun yraepona(ll): cTpoeHMe MONEKYJBI, IMOJIyYeHHEe U ero cBoucTBa. OKcCH
yraepoga(IV): ctpoeHre Mosekysibl, IOJIyYEeHUE U €ro CBOWCTBA. YroibHas kuciora. Conu
YTOJbHON KUCIOTHI: KApOOHATHI U TUAPOKapOOHAThl. TeXHUUECKas U MUIIeBast CoAa.

Heopranuueckue W OpraHM4YecKuMEe BEIIECTBA.  YTJIEBOAOPOAbL. XHMHUECKOE
CTpPOCHHE OPraHMYEeCKHX BELIECTB, KaK MOPAJOK COCAMHEHHS aTOMOB B MOJIEKYJIE IO
BaJICHTHOCTH.

Mertan, oTaH, Kak TMpeAeNbHbIE YIIEBOAOPOAbl. OTWUJIEH M aleTWIeH, Kak
HerpeeNbHble (HEeHACHIIEHHbBIE) YIIIEeBOJOPObl. ['opeHue yrieBoaopoioB. KauectBeHHble
peakuuu Ha HerpeaeabHbIe COeIMHEHUSI.

OTHIIOBBI CHOUPT, €ro MNOJy4YeHHE, NPUMEHEHHE M (PHU3HOIOTHYEcKoe JeicTBHE.
Tpéxaromuslii cnupt runepuH. KadecTBeHHass peakiuss Ha MHOTOATOMHBIE CITMPTHI.
VYKcycHas - IpeJCTaBUTEINb Kacca KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenne ero aroma u cBorictBa. Kpemuuii B mpupojie. Cununuabl U cuiiad. OKeua
kpeMHusA(1Y). KpemHueBast kuciora 1 €€ coiu.

[IpousBoacTBO cTekna u nemMeHTa. [IpoayKius CUIUKaTHOW MPOMBIIIICHHOCTH: ONTHYECKOe
BOJIOKHO, Kepamuka, hapdop, dasHc.

OnTHyYeckoe BOJIOKHO.

Hemeranner B mpupoge. ®PpakunoHHash MEpPEroHKa XHUIKOTO BO3AyXa Kak CIOCo0
MOJTly4eHUsl KHUCIOpoa, a3oTa, aproHa. [lomydyenune ¢docdopa, KpemHus, Xxjopa, Hoja.
DNEeKTpOIU3 pacTBOPOB.

[TonydyeHne cepHOM KHCIOTHI: CBIPbE, XHMH3M, TEXHOJOTHYECKas CXeMa, METO]
KMITSIIEro  CJosl, NPUHLUIBI TEIIoOOMEHa, NPOTUBOTOKA U  LUPKyJauuu. Omneym.
[Tpon3BOACTBO aMMHaKa: ChIPbE, XMMHU3M, TEXHOJIOTHYECKAs cXeMa.

IIpakTHyeckne padoThI

2. I3y4yeHue CBOMCTB COISTHOM KUCIIOTHI.

3. 3yueHne CBOMCTB CEPHOM KUCIIOTHI.

4.1lonyueHne aMMuaKka U U3y4YE€HHUE €ro CBOMCTB.

5.[lonyuyeHune yriaekucioro ra3a 1 u3y4yeHue ero CBOMCTB.
MeTa/uuibl M MX COCAMHEHUS

ITonoxxenue mertamnoB B llepuoanueckoid cucremMe Xxumuyeckux anemeHros /I, .

MeHnaeneeBa, CTpOEHHE WX aTOMOB M KpUCTaUIOB. MeTalmmyeckasl CBsI3b M MeTaJUIMYecKas
Kpuctajuimueckass  pemerka.  Dusumyeckue  CBOMCTBa  METAUIOB:  DJEKTPO- U
TEIUIONPOBOAHOCTD, OTPAXKAIOIIAs CIIOCOOHOCTb, MIACTUYHOCTh. CIIIaBbl YCPHBIE U IIBETHBIE.
Metainbsl Kak BOCCTAaHOBHUTEIM. DJIEKTPOXUMHUYECKMM psii HanpspkeHuid. B3anMmonelictBhe
METAJUIOB C HEMETAJJIAMH, OKCUJAMU, KUCIOTAMH, COIIMU. ATTFOMAUHOTEPMHUSL.
CrtpoeHne aToMOB U TMPOCTHIX BEHIECTB IIEIOYHBIX METAJIOB. 3aBUCHUMOCTh (PU3UYECKUX U
XUMHUYECKUX CBOMCTB IIEJIIOYHBIX METAJUIOB OT 3apsANoB sAep HUX aToMoB. OKcuasl U
TUAPOKCUJIBI IIEJIOYHBIX METAJUIOB, MX IIOJy4Y€HUE, CBOMCTBA, NpUMEHEHHE. BaxHenmue
COJIM LIEJIOYHBIX METAJUIOB, UX 3HAYEHUE B KUBOU U HEKUBOM MPUPOJIE U B KU3HU YETIOBEKA.



39.
40.
41.

CtpoeHue aToMOB W TPOCTHIX BEIIECTB MICJIOYHO3EMEIbHBIX METAUIOB. 3aBUCHUMOCTH
(bu3NYeCKUX U XUMHUYECKUX CBOMCTB IIEIOYHO3EMENIBHBIX METAJUIOB OT 3apsiioB siAep HX
aToMOB. OKCHIBI U TUIPOKCUIBI MIEIIOYHO3EMETBHBIX METAJUIOB, UX IMOJy4eHUE, CBOWCTBA U
npuMeHeHue. BakHelre coau menoyHo - 3eMeIbHbIX METAIIOB, UX 3HAUYE€HHE B PUPOJIE U
KHU3HM YenoBeka. KapOoHaThl M ruipokapOOHAThI KaIbIIHSL.

JKéctkocTh BOMBI: BpeMeHHas W mocTosiHHass. CrocoObl yCTpaHEHUS BPEMEHHOW JKECTKOCTH.
CriocoOsl ycTpaHeHUs TOCTOSTHHOM KecTKOCTH. MoHuThI. COoeMHEHUST aTFOMUHUS B TIPUPO/JIC.
Xumuyeckue cBoiicTBa amoMuHMSI. OCOOCHHOCTHM OKCHAA M THIPOKCHIA aJOMUHUS Kak
aM(pOTEepHBIX COeAMHCHMI. BaxxHeiimme conu amoMunaus (XIopus, cyibdar).

OcoOenHoctu cTpoeHusi aroma sxenesa. JKemne3o B mpupone. Baxueiimme pynsl skenesa.
Okcunbpt u tuapokcuasl xenesa(ll) u xemesa(Illl). Comu xenesa(ll) u  xenesa(Ill).
Oo6napy>xeHre NOHOB KaTHOHOB eJle3a B pacTBOpe. 3HAUCHHUE COeTMHEHUI JKenesa.
Koppo3ust xumuueckast 1 3J€KTPOXUMHUYECKasl. 3allluTa METAIOB OT KOppo3uu. Mertasbl B
npupoje: B cBOOOJHOM Buje M B Buae coenuHeHuil. [lonstue o meramrypruu. YUepHasa u
1uBeTHas Metaulyprus. I[lupomeramnyprusi, TIUAPOMETAIULYPrus, 3SJIEKTPOMETAILIYPIHUsL.
JlomenHnslii mporecc. [lepepaboTka uyryHa B cTajib. DJIEKTPOIU3 PACILIABOB.

JlabopaTopHBbIE ONBITHI

[TonydyeHnue n3BECTKOBOM BOJBI U OIBITHI C HEM.

[Tonmyuenue ruapoxcuos xenesa(ll) u (I11).

KauecTBeHHbIe peakiiy Ha KATHOHBI XKeJle3a

IIpakTyeckune padoTsl

. Ilomydenue kecTKoU BOJbI U CIOCOOBI €¢ YCTPaHEHUSI.
. Pemenue skcriepuMeHTABHBIX 3371249 TI0 TeMe «MeTaib.

XuMus 4 OKpy:Kamomas cpeaa
Crpoenue 3eMiH: sIpo, MAHTHS, 3€MHasl KOpa, UX XUMHUYECKUN cocTaB. JIutocdepa u e¢
XUMHUYECKHI cocTaB. MuHepanbl. Pybl.

Ocanounsie nopoasl. [Tone3nsie uckonaemble. XUMHYECKUN COCTaB TUAPOCHEPHI.
XUMHUYECKUH COCTaB aTMOCHEPHI.
HlcTouHnky XMMHUYECKOTO 3arps3HeHHsI OKpY Karolei cpepl. [ 1o6anbHble 9KOJI0rHuecKue
poOJIEMBI YeIOBEYECTBA: MAPHUKOBBIA A(PPEKT, KUCIOTHBIE TOKAH, 030HOBBIE JABIPHI.
Me:x1yHapoHOE COTPYAHUYECTBO B 00JIaCTH OXpaHbl OKPY KaoIIel Cpeibl 0T XMMUYECKOTO
3arpsi3HEHUS.
«3encHas XUMHUS».
JeMoHcTpauuu
Buneogparments! u cnaiiel «CTpoeHne 3eMiid 1 €€ XUMHUYECKUI COCTaBy.
Konnekuus MuHepanoB v TOPHBIX TOPO/I.
Komnnekuus «Pyzpl MeTaioBy.
BuneodparmenTs! u ciaiipl «I'mo0anbHbIE 3KOTOTHYECKHE TPOOIEMBI UEITOBEUECTBAY.
JlaGopaTopHble ONBITHI
43, N3yuenue rpanura.
O000menue 3HaHNI 110 XMMHH 32 KypPC OCHOBHOM IIKOJIbI.
IMoaroroBka Kk OCHOBHOMY IoCy1apCTBEHHOMY JK3aMeHy

Crtpoenne aromMa B COOTBETCTBUHM C IIOJIOKEHUEM XHMHYECKOTO DJJIEMEHTA B
Ilepuognueckoit cucteme. CTpoeHHME BELIECTBA: XMMMYECKas CBS3b M KPHUCTAJUIMUECKHE
pemeTkr. 3aBUCUMOCTh CBOMCTB 0Opa30BaHHBIX AJIEMEHTAMH MPOCTHIX BELIECTB (METAIJIOB,
HEMETaJIOB, OJaropoJHBIX Ta30B) OT MOJOXKEHHS 3JeMEeHTOB B Ilepmomndeckoit cucreme.
Tunosiorvst HEOPraHMYECKUX BEILIECTB, JEJICHUE UX Ha Kiacchl U rpynnsl. [IpeacraBureny.
[Ipu3sHaku u yCJIOBHUS MNPOTEKaHUS XUMMYECKHUX peakiuil. Tumosorus XuMHUYECKUX
peakuuidi MO pa3NIuYHBIM OCHOBaHUSM. Peaknuu wuOHHOTO oOMeHa. OKHCIUTENbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUH.
XUMHYECKHE CBOMCTBA MPOCTBIX BEHIECTB. XAapAaKTEPHbIE XMMHUYECKHE CBOWCTBA
COJIe00pa3yImuX  OKCHAOB, THIPOKCHIOB (OCHOBaHWH, KHCIOT ©  aM(OTEpPHBIX
THJIPOKCHUJIOB), COJIEH.



I[HoypouHo-TeMaTHYeCKOEe IVIAHUPOBaHHUE

8 ki1ace
Ne O6opypoBaHue Tema ypoka dopma Buabl yueOHoOl AeATeIbHOCTH
n/n Touku pocra. OpraHu3anmuu
YpOKa
HavanbHble IOHATHS U 3aKOHBI XuMuH (21 )
1 [Tpenmer xumuu. Posp VYpok ycBoeHus OOBACHAIOT, YTO MPEIMETOM U3YUCHHS XUMUU SIBIIAIOTCS BEIECTBA, UX
XMMHUU B )KU3HU HOBBIX 3HAHU CBOIMCTBA M UX MpeBpallieHus. Paznuuaror Tena 1 BeliecTsa, BEUIECTBA U
YeJIoBeKa MaTepualibl. Y CTaHaBJIMBAIOT IPUUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY
CBOWCTBaMH BEUIECTB U X MPUMEHEHUEM
XapakTepu3yIoT MOJIOKUTENIbHYO U OTPULIATENbHYIO POJIb XMMUU B
KHU3HH COBPEMEHHOTO OOIIECTBA.
ApPryMEHTHPYIOT CBOE OTHOILIEHUE K XeMOPWINU U XeMohoouu.
2 Mertoabl u3yueHus VYpok ycBOeHUs XapakTepu3yloT OCHOBHBIE METOJbl M3YUYEHMs €CTECTBEHHO-HAyUHBIX
XUMHUH HOBBIX 3HAHUM JMCIUTIIHH.
[IpuBoAAT mpuMepbl MaTepUalbHBIX M 3HAKOBBIX WM CHUMBOJIBHBIX
MoJIeNIel, HCIIONB3yEeMbIX Ha ypoKax (U3UKH, ONOIOTHH U Teorpaduu.
Cobuparor 00BEMHBIE W  IIAPOCTEP)KHEBBIE  MOJIETH  HEKOTOPBIX
XMMHUYECKHX BELIECTB
3 Bxonnast KonTponsssiil ypok | [IpuMeHsIOT Ha MpaKkTHUKe paHee U3yUeHHBI MaTepua, padboTas mo
JMarHOCTHYEecKast rpynmnam ¢ 3aJlaHusIMU Pa3HOTI'O YPOBHS CII0KHOCTH,
pabota BBITNOJIHIIOT KOHTPOJIBHYIO PadoTy.
4 ArperaTHbIe COCTOSTHUS VYpox ycBoeHus Pa3nuyatoT Tpu arperaTHbIX COCTOSIHMSI BELIECTBA. Y CTAHABINBAIOT
BEILIECTB HOBBIX 3HaHHH B3aMMOCBSI3M MEXJly HUMH Ha OCHOBE B3aUMHBIX I1€PEXO/IOB.
NnmrocTpupytoT 3TH nepexo/ibl IpUMEPaMH.
HaGnronaroT XuMHUecKuil 3KCIEPUMEHT U 0eiarom BbIBO/IBI HA OCHOBE
HaOJII0I€HU I
5 | Undposas naboparopus IT. p Ne 1 «3nakoMcTBO ¢ | YpOK - mpakTHKyM | PaGorarot ¢ maGopaTopHbIM 000pYyAOBaHUEM U HarpeBaTEIbHBIMU
RELEON 71a00paTOPHBIM npubOpaMu B COOTBETCTBUU € MPaBUJIaMU TEXHUKH 0€30MaCHOCTH.
IupoBoit raTunk 000pyIOBaHUEM. BoInonHs0T npocTeiiire MaHUIMYJISUH ¢ Ja00PaTOPHBIM
Temnepatypsl CIIUPTOBKA [TpaBuna Th npu pabote 000pyZJOBaHUEM: € 1a0OPATOPHBIM IITATUBOM, CO CIIUPTOBKOI

Caeua.

B KaOWHETE XUMUI)

O opMIISIOT OTYET O TPOACTIaHHOM padoTe




udpposas nabopaTopus
RELEON

dusznueckue ABIECHUS B
XUMHUAHU

KomOnHanpoBaHHBIN
YPOK

Paznuuator Qusnueckue 1 XUMHUECKUE SBJICHHS, YUCTHIC BEIIECTBA U
cmecu. Kimaccupuuupyror cmecu.

[IpuBOIAT mpUMEPHI CMECEN Pa3IMYHOIO arperaTHOrO COCTOSIHUS.
VYcTaHaBIMBAIOT IPUUYUHHO-CIIECTBEHHBIE CBSI3H MEXTY (PU3MUECKUMU
CBOMCTBaMHM BELIECTB CMECH U CIIOCOOAMHU UX Pa3JIEIECHUs.

Pa3nyaror ux, ONUCBHIBAIOT U XapaKTEPU3YIOT IPAKTUYECKOE 3HAUYCHHE.

7 I1.p.Ne 2 « Ananmu3 Ypoxk - npaktukym | PabotaroT ¢ 1abopaTtopHbIM 000pYy10BaHHEM U HAarpeBaTEIbHBIMU

[TOYBBD» npubOpaMy B COOTBETCTBUU C NPaBHJIAMH TEXHUKU 0€30M1aCHOCTH.
BoinonustoT npocTeiiiye npueMsl 00paleHus ¢ 1abopaTopHbIM
000pyI0BaHUEM: BOPOHKOM, (GUIBTPOM, CTUPTOBKOM.

Habumonarot 3a cBoiicTBaMHU BEIIECTB U SBJICHUSMU, IPOUCXOIALIUMU C
BEILIECTBAMM.

OnuChIBaIOT XUMHUYECKHUM HKCTIEPUMEHT C IIOMOIIBIO PyCCKOT0 (POIHOTO)
SI3pIKA U SA3bIKA XUMHH.

JlenaroT BBIBOJBI IO pE3YJIbTaTaM MIPOBEICHHOTO SKCIIEPUMEHTA

8 ATOMHO- MOJIEKYJISIPHOE Ypok ycBoeHHUs OOBACHSIOT YTO TAKOE XUMUUECKUH IEMEHT, aTOM, MOJIEKYyJa,
yueHue. XUMHUYECKHe HOBBIX 3HAHUI AJJIOTPOIIHSL, UOHBI.

AJIEMEHTHI Pa3nnyaroT npocThie U CI0KHBIE BELIECTBA, BEIIECTBA MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS. Ycmanasnusarom NPUUUHHO-
CJIEJICTBEHHBIE CBSI3U MEX]Iy COCTAaBOM MOJIEKYJI U CBOMCTBaAMHU
AIJIOTPOIHBIX MOIUPUKALIMNA KUCIOPOAA.

DopMyIUPYIOT OCHOBHBIE NIOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOTO YUEHHS

9 3HaK1 XUMUYECKUX VYpok- Ha3zpIBaroT 1 3aIUCBIBAIOT 3HAKM XUMHUYECKUX JIEMEHTOB.

AJIEMEHTOB. UCCIIEIOBAaHUE XapakTepus3yroT HH(OPMAIIHIO, KOTOPYIO HECYT 3HAKH XUMUYECKUX
JJIEMEHTOB.

OOBSCHAIOT ’TUMOJIOTMYECKHE Hauajla Ha3BaHUHM XUMUYECKUX
9JIEMEHTOB M UX OTJEJIbHBIX IPYIII.

10 [Tepuoanueckas Tabnuia Ypok- OnuceIBalOT CTPYKTYpYy TaOIUIBI XUMHUYECKUX 37emMeHToB 1. 1.
XUMHAYECKUX UCCIIEZIOBAaHUE Menpeneesa. PaznnyaroT KOpOTKONEPHUOAHBIN U JUITMHHONIEPUOAHBII
anemenToB /I. U. BapuaHThl [lepnoguueckont cucremsl /. 1. Menneneesa

MeHpeneesa.
11 Xumuueckue GopMyITsl Ypok ycBoeHus OT00OpakaroT COCTaB BEIIECTB C MOMOIIBI0 XUMUIECKUX (HOPMYII.
HOBBIX 3HaHHUI Paznuuator nHAEKCH 1 KO GHUIMeHTs. HaxoasT OTHOCUTETBHYIO
12 Xumuaeckue GopMyITbl Ypok- MOJIEKYJISIPHYI0 MaccCy BEIECTBAa U MACCOBYIO IOJII0 XUMHUYECKOIO
UCCIIEIOBAaHUE 3JIEMEHTa B COETUHEHUH.

TpancanpytoT nuHopmaimio, KOTOPYIO HECYT XUMHUECKHE (hOPMYJIbI




13 BanentHocTtb Ypok ycBOeHHs OOBACHSIOT YTO TAKOE BAJICHTHOCTh. [[OHUMAIOT OTpaskeHHE MOpPsIKa
HOBBIX 3HaHHUI COEJIMHEHUS aTOMOB B MOJIEKYJIaX BELIECTB IOCPEACTBOM CTPYKTYPHBIX
14 BanentHocts VYpok-npakTukym | GopMyI1. YdaTcs COCTaBIATh GOPMYJIbI COETUHEHUI 110 BAICHTHOCTH
OIpeJIeNIATh BAJIGHTHOCTb HJIEMEHTA 10 (JOPMYJIE €ro COSAUHEHUs
15 XHUMHUYECKUE PEaKLIUN. Oo6o0mmaromi XapakTepu3yroT XMMUUYECKYIO PEAKIIUIO U €€ YYACTHUKOB (PEeareHTsl U
YPOK IPOAYKThI PEAKLIUN).
OnuceIBalOT NPU3HAKYU U YCIIOBUS TEUEHUS XUMUYECKUX
peakuuii. Pa3innyaror 3K30TepMUYECKHUE U SHAOTEPMUUYECKHAE PEAKLINH.
COOTHOCST peakluu TOPEHUs U DK30TEPMUYECKUE PEAKIIMH.

16 | Becbl TexHOXUMHYECKHE 3aKOH COXpaHEHUS Ypok ycBoeHHUs DopMyIUPYIOT 3aKOH COXPAHEHUs Macchl BemecTB. COCTaBIAIOT Ha €T0
WM SJIEKTPOHHBIC; CBCH, MacChl BELIECTB. HOBBIX 3HAaHUH OCHOBE XMMHUYECKHE ypaBHEHUA. TpaHCIUPYIOT MH(OPMALIKIO, KOTOPYIO
Korba MI0CKOIOHHaA 250 | 5y iyeckue ypaBHenns HECYT XMMHUYECKUE YPABHEHUS.

ML ORI AU CHRHTAIT DKCrepuMEeHTAIbHO OATBEPKIAI0T CIIPABEAIMBOCTD 3aKOHA
BEILIECTB COXPAaHEHHUs MacChl BELLIECTB
17 XVWMHUYECKUE YPABHEHUS | YPOK -IIPAKTUKYM
18 Tunbl XUMUYECKUX Ypok ycBoenus | KnaccupuuupyrorT Xxumuueckue peakiuu 1o Npu3HaKy Yncia U cocTaBa
peaKuuii HOBBIX 3HAHMI peareHToB U NPOLYKTOB. XapaKTEPHU3yIOT pOJib KaTAIU3aTOpa B
19 Tunsl XUMHUECKUX VYPpOK -PakTUKyM | MPOTEKAaHUHM XMMUYECKON PEAKIUH.
peaxiuit HaGnronaroT 1 onuChIBalOT XUMHUYECKUH SKCIEPUMEHT C TOMOILBIO
pYCCKOro (pOAHOro) sI3bIKA U SI3bIKA XUMHUU
20 [ToBTOpEeHME 1 Oo6o0mmaromit O060011at0T U CHCTEMaTU3UPYIOT CBOU 3HaHUS 110 TeMe: «HauanbHble
000011IeHIE TEMBI YPpOK MOHSTHS U 3aKOHBI XUMUN». [[pUMEHSIOT Ha MPaKTUKE paHee N3yUeHHBIH
«HauanbHble NOHATHS U MmatepHai, paboTas 1o IpyIIam ¢ 3aJJaHUIMHU Pa3HOTO YPOBHS
3AKOHBI XUMUN CJI0)KHOCTHU
21 K.p.Ne 1 «HauanbpHble VYpok —kouTtposis | IIpuMeHsIOT Ha IpakTUKE paHee U3y4YeHHbIH MaTepual, padoras 1o
[TOHSTHSI U 3aKOHBI XUMUID) 3HAHUM rpynmnam ¢ 3aJlaHusIMU Pa3HOT'O YPOBHS CII0KHOCTH,
00yYaroMxCcs BBINOJIHAIOT KOHTPOJIBHYIO paboTy.
Ba:kHeiinmme npeacTaBuTe/ i Heopranndecknx BemecTs. KosmuecTBeHHble oTHOIIEHUs B XuMun (18 1)
22 Bo3nyx u ero cocras Ypok ycBoeHUs XapakTepus3yroT 00bEMHYIO J10JIF0 KOMIIOHEHTA TaKOH IPUPOTHOM

HOBBIX 3HAHUU

ra30BOM CMECH, KaK BO3/IyX, U PACCUUTHIBAIOT €€ M0 00BEMY ITOM CMECH.
OnuceIBalOT 00BEMHBIN cOCTaB aTMOC(EPHOTO BO3IyXa U
MOHMMAIOT 3HaY€HHE MOCTOSHCTBA TOTO COCTABA JJIs 3J0POBBSI
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Kucnopon

Ypok ycBoeHUS
HOBBIX 3HaHUN

XapakTepu3yrT 030H, KaK aJZIOTPOITHYIO MOIU(DUKAIIMIO KUCIOPOA.
OnuceiBalOT (pu3MUecKre U XMMHYECKHUE CBOICTBA, MOJIyYCHHUE U
MPUMEHEHNE KUCTIOPO/a ¢ UCIIOJIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U
SI3BIKA XUMHM.

YCTaHaBJ'II/IBaIOT HpI/ILII/IHHO-CJ'IeI[CTBeHHBIG CBs3H MG)KI[y (1)I/ISI/I‘~I€CKI/IMI/I
CBOICTBaMH KHCIIOpO/a U criocobamu ero cobupanus. [IpoBoasrt,
Ha6J'IIO)IaIOT 1 OIMNCBIBAKOT XI/IMH‘I@CKI/II\/II 3KCHGpI/IMCHT 110 HOJ'Iy‘-ICHI/IIO,
COOMpPaHMIO U PACTIO3HABAHHIO KUCIOPOA ¢ COOMIOICHHEM MPaBUII
TEXHHUKH 0€30MMaCHOCTH

24

I1. p.Ne3 «Ilonyuenue,
cobupaHue u
pacro3HaBaHKe
KUCIIOPOJIa»

YPOoK NpakTUKyM

Pabotatot ¢ mabopaTopHbIM 000pyI0OBaHUEM U HATPEBATEIbHBIMU
npudopaMu B COOTBETCTBHUH C MTPABUJIAMU TEXHUKH 0€30MacHOCTH.
BoinonustoT nmpocTeiiiye npueMsl 00paleHus ¢ 1adopaTopHbIM
o0opyaoBaHUEM: COOUPATH TPUOOP M1 MOTYUESHHS Ta30B, IPOBEPATH €T
HA TEPMETUYHOCTH M MCIIOJIB30BaTh IS TTOJIYYEHUST KUCIOPOIa.
CobuparoT KUCIOPOJ METOJOM BBITECHEHUS BO3/IyXa U PACHO3HAIOT €ro.
Habmronarot 3a cBoMCTBaMU BEIIECTB U SBJIICHUSIMU, TIPOUCXOIAIIUMH C
BenecTBaMy. OMUCHIBAIOT XUMUYECKUI SKCIIEPUMEHT C MOMOIIBIO

€CTECTBEHHOT0 (PYCCKOTO WJIM POJTHOTO) SI3bIKA U SI3bIKA XUMUHU.
CocTaBIsIIOT OTUET MO pe3yIbTaTaM IPOBEJEHHOTO SKCIIEPUMEHTA

25

Oxcunanl

Ypok-
HCCIIeIOBaHUE

Breiaenstor cymiecTBeHHbIE NPU3HAKKA OKCHIOB. [{at0T Ha3BaHUA OKCUI0B
o ux gopmynam. CoctaBustoT GOPMYIIBI OKCHJIOB 110 UX HA3BAHHSIM.
XapakTepu3yroT TaKUX MPEICTaBUTENEH OKCUIOB, KaK BOJA, YIJIEKUCIIBINA
ra3 M HerameHasi H3BeCThb

26

Bonopon

Ypok ycBoeHus
HOBBIX 3HaHUM

XapakTepu3yroT COCTaB MOJIEKYJIbl, GU3NYECKHE U XUMUUECKUE
CBOWCTBA, MTOJly4YEHHE U IPUMEHEHUE BOAOPOAA.

VY cTaHaBIMBAIOT NPUYMHHO-CIIECTBEHHBIE CBSI3U MEXy GU3NUECKUMU
CBOWCTBAMH U CIIOCO0aMH COOMpPaHUs BOJOPOA, MEXTY XUMUYECKIMHU
CBOWCTBAMHM U €r0 MPUMEHEHHEM.

27

28

Kucnotsr

Ypok ycBoeHUs
HOBBIX 3HAHUU

AHanu3upyrT COCTaB KHCIOT. Pacmo3HaloT KUCIOTBI € IOMOIIbIO
WHIMKATOPOB. XapaKTepU3YIOT APEICTAaBUTENEH KHUCIOT: COJISIHYIO U
CepHy!0. XapaKTepHU3yIOT pacTBOPUMOCTb COEIMHEHUN C IOMOIIBIO
TaOJIUIBI PACTBOPUMOCTH.

VYcTaHaBIMBalOT NPUYMHHO-CJIEICTBEHHBIE CBS3M MEXIY CBOMCTBaMH
COJISSHOW Y CEPHOM KUCJIOT U 00JACTIMU WX TPUMECHEHUSI.




29 Comu Ypok- XapakTepusyoT COJIM KaK MPOAYKTHI 3aMELICHHS BOJIOPO/A B KUCIIOTE HA
UCCIIEZIOBAaHUE MeTaul.  3amuchiBaloT  (OpMyJbl  cojllel 1O BaJEHTHOCTH.
HazwiBator conu 1o ¢popmyam.
Hcnonp3yror Tabauily pacTBOPUMOCTH JJsl XapaKTEPUCTUKU CBOMCTB
cosiei. [IpoBoasT pacuersl no hopMysam coieit
30 KonuuecTBo BeniecTsa Ypok- OOBSCHAIOT YTO TAKOE KOJIMYECTBO BEILIECTBA, MOJIb, IOCTOSIHHAS
HCCIIEZIOBAaHUE ABoraJipo, MoJIsIpHas Macca.
31 Pemenne pacueTHsIx VYpok- npaktukyMm | Pemaror 3amauu ¢ MCIOIB30BAHUEM IMOHATHI «KOJIUYECTBO BEILIECTBAY,
3aja4 «MOJISIpHAs Maccay, «II0CTOsIHHas: ABOraipo
32 Mounsipablit 00BEM Ypok ycBoeHMs OOBSCHSAIOT YTO TaKOE€ MOJISIPHBIN 00bEM ra30B, HOPMaJIbHBIE YCIOBUSL.
ra3o000pa3HbIX BEIIECTB HOBBIX 3HAaHUI Pemaror 3amauu ¢ UCIIOIB30BaHUEM MTOHITHH «KOJINYECTBO BEIIECTBAY,
«MOJIIPHASE MAacCay, «MOJISIPHBIM 00bEM ra30By, «IIOCTOSTHHAS
ABoragpoy.
33 Pacuersl no xumuueckum VYpok ycBoeHuss | XapakTepusyroT KOJIMYECTBEHHYIO CTOPOHY XUMUYECKUX OOBEKTOB U
YpaBHEHUSIM HOBBIX 3HAHUHI npoueccos. PemaroT 3a1aum ¢ UCIIOIb30BaHUEM TTOHATUI «KOJINYECTBO
34 Pacuerpbl mo xumMuueckuM | YpPOK - IPaKTUKYM | BEIIECTBa», «MOJISPHASI MACCa», «MOJISIPHBII 00bEM ra30B», «IIOCTOSHHAs
YPAaBHEHUM ABoraapo»
35 | mpubop ans onbros ¢ Boga. OcHoBanus Ypok- OOBACHSIOT UTO TAKOE «OCHOBAHUSY, «IIETIOUYM», «KaueCTBEHHAs
SJIEKTPUICCKIM TOKOM; HCCIEI0BAHUE peaxius», «MHIuKaTop». Kitaccupuuupyor ocCHOBaHUS 110
MCTOYHHK HOCTOAHHOTO PacTBOPUMOCTH B Bojie. ONpeieNsioT MPUHAIEKHOCTH
TOKa: MPOOUPKH — 2 TIIT. o
HPOHYMEpOBAHHBIE: HEOPTaHHYECKHX BEILECTB K KIIACCY OCHOBAHMI 110 (bOE)My.IIe. §
JydHHKA; CIPTOBKA; XapakTepHu3yT CBOMCTBA OTAEIbHBIX IPEACTABUTEIICH OCHOBAHU.
Hcnonp3yroT Tabiuily pacTBOPUMOCTH JUTSI OTIPEJIENIEHUS] PACTBOPUMOCTH
MpOOKH — 2 T, MAHIIET OCHOBAHMIA
36 PactBopsl. MaccoBast Ypok peuieHust OOBACHSIOT UTO TAKOE «MACCOBas JI0JI51 PACTBOPEHHOTO BEIIIECTBAY.
OIS 3amay YcTaHaBIMBaIOT aHAIOTMHU C 00BEMHOM I0JIEW KOMIIOHEHTOB ra30B0Oi

PacTBOPEHHOTO BEIIECTBA

cMmecH. PemiaroT 3agaun ¢ UCIIOJIb30BaHUEM IMOHATHH «MaccoBas OIS
QJICMCHTA B BCUICCTBEC», «MACCOBAsA O0JIs1 PaCTBOPCHHOI'O BCIICCTBAY,
«o0BeMHas J0JIA ra3006pa3Hor0 BC€OICCTBa»
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I[Lp.Ne 5
«IIpurorosnenne
pPacTBOPOB COJIEH C UX
3aJJaHHOM MacCOBOM
JIOJIEID)

YPOK - IpaKTUKyM

Pabotatot ¢ mabopaTopHbIM 000py0OBaHUEM U HATPEBATEIbHBIMU
npudopaMu B COOTBETCTBHUH C MPaBUJIAMU TEXHUKH 0€30MaCHOCTH.
BoinonusoT npocTeiiiire npueMsl 00paleHus ¢ 1abopaTopHbIM
000pyI0BaHKEM: C MEPHBIM LIUIUHAPOM, ¢ Becamu. HabmromaroT 3a
CBOMCTBAaMH BEIIECTB U SIBJICHUSMHU, TPOUCXOSIINMH C BEIICCTBAMHU.
OnuchIBalOT IKCHEPUMEHT C MOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MIIN
POMHOTrO) s3bIKA U si3bIKa XUMUU. COCTABJISIOT OTYETHI 1O PE3yJIbTaTaM
IIPOBEJCHHOT0 3KCIEPUMEHTA

38 O06001IeH e U O0600maronnii O06001maI0T U CUCTEMATH3UPYIOT CBOM 3HAHUS 110 TeMme: «BaxHeunme
CUCTeMAaTH3aIHsI 3HAHUI YPOK MPEJICTAaBUTENIN HEOPraHUIECKUX BemiecTB. KomndecTBeHHbIE OTHOIICHUS
o teme: «Baxueiiue B XUMHUW». [I[pUMEHSIOT HA MpaKTHUKe paHee U3yYEHHBIH MaTepua,
MPECTABUTENN paboTas o TpyNIaMm ¢ 3aJaHUSIMHU Pa3HOTO YPOBHS CIIOKHOCTH
HEOPraHMYEeCKUX
BELIECTB.
Konuyectennbie
OTHOIIICHUS B XUMHUW

39 K.p.Ne2 o teme: Ypok —kouTpoas | [IpumMeHsIOT Ha IpaKTUKE paHee H3yUYCHHBIH MaTepHall, paboTas 1mo
«Baxneiimme 3HaHUI rpynmnam ¢ 3aJJaHUsIMU Pa3HOTO YPOBHS CII0KHOCTH,
MIPECTaBUTENN BBITIOJHSIOT KOHTPOJBHYIO PadoTy.
HEOPraHMYECKUX
BEIIECTB.
Konuyectennsie
OTHOIICHUS B XUMHUW

OcHOBHbBIE KJIACCHI HeOpraHudeckux coenuHenuii (10 1)

40 Oxkcunpr: Ypok ycBoeHust OOBSCHSIOT YTO TAKOE HECOJIE0OPa3YIOIIUE OKCUIBI, COIE0OpasyIoIe
KJTaCCU(UKAIUS U HOBBIX 3HAHUI OKCH/JIbI, OCHOBHBIE OKCH/JIbI, KHCIIOTHBIC
CBOIiCTBa OKCHJIBI. XapaKTepU3yIoT 00IIHMe XUMUIECKUE CBOMCTBA

coJyieo0pa3yrouX OKCHIOB (KUCIOTHBIX U OCHOBHBIX)

CocTaBisIOT ypaBHEHHs peakluii ¢ yyacTueM okcuioB. Habmonaor u
OIHCBIBAIOT PEAKIUH C YYACTHEM OKCHIOB C IOMOIIBIO €CTECTBEHHOTO
(pyccKoro Wiy pOHOTO) SI3bIKA U A3BIKA XUMHUH. [[pOBOAST OIBITHI,
HOJTBEPKIAIOIINE XUMUYECKHE CBOUCTBA OKCHIOB C COOIIOIEHUEM
IpaBUJI TEXHUKU 0€3011aCHOCTH




41 | ludposas naboparopust OcHoBaHus: Ypok- CocTaBisioT ypaBHEHMsI peakiyii ¢ yaactueM ocHoBaHuil. Habmonator u
RELEON KiaccupuKanus u UCCIIeZIOBAaHHE OTHCHIBAIOT PEAKIINH C YUACTUEM KHUCIIOT C MIOMOIIBIO0 €CTECTBEHHOTO
Llupposoit pH. wratus CBOMCTBA (pyccKoro Wiy poHOTO) SI3bIKA U A3BIKA XUMHUH. [[pOBOAST OIBITHI,
3AKUMOM; TISTH MOJITBEPIKAIOIINE XUMUYECKHE CBOWCTBA OCHOBAHUH, ¢ COOMIOICHIEM
XMMHYECKUX CTAKaHOB (25 MpaBUJI TEXHUKU O€30TIaCHOCTH
MJ'I), IIPOMBIBAJIKa

42 Kucnotsr. Ypok ycBoeHus | XapakTepusyroT OOIIMe XUMUYECKHUE CBOHCTBA KHCIOT

Knaccugpukaimys Kucior HOBBIX 3HAHHUI CocTaBslIOT ypaBHEHHsI peakLuii C y4acTUEM KHUCJIIOT.
43 CBolicTBa KMCIIOT KomOunuposannei | HabmonaroT n onmuceIBaroT peakuy ¢ y4acTHEM KMCJIOT C HOMOLIBIO
YPOK €CTECTBEHHOTI'0 (PyCCKOT0 MJIU POJHOIO) SI3bIKA U SI3bIKa XUMUHU.
[IpoBOAAT OMBITHL, MOATBEPKAAIOIINE XUMUYECKHUE CBOWCTBA KUCIIOT, C
cOOJII0ACHUEM MTPaBUJI TEXHUKH 0€301aCHOCTHU
44 Knaccudukanus coneit Ypok ycBoeHus | Pa3nuyaroT moHSATHS «CPEIHUE CONM», KKUCIIbIE COJIN, «OCHOBHBIC
HOBBIX 3HAHUHN COJIN.

45 CaoiicTBa coneit KomOuHupoBaHHbIid | XapakTepu3yroT 001I1e XUMUYECKHE CBOMCTBA COJIEH.

YpOK CocTaBnsIOT ypaBHEHHsI peakluii ¢ ydactueM coineil. HabmronaroT u
OIMCHIBAIOT PEAKIMH C YUYACTUEM COJIEH ¢ TOMOIIbIO €CTECTBEHHOTO
(pycCKOTO WU POAHOTO) SI3bIKA U SI3bIKa XUMUU. [IpOBOJST OMBITHI,
TTOATBEPIKIAIOIINE XUMUIECKHE CBOMCTBA COJIEH C COOJTFOICHUEM MTPABUIT
TEXHHUKHU 0€301MacCHOCTU

46 ['enetnueckas cBs3b Ypok ycBoeHust XapakTepu3yroT NOHATHE «KTEHETUYECKUN PSAIy.

MEXJ1y KlaccaMu HOBBIX 3HAHUI NnmocTpupyIoT FreHeTHUECKY 0 B3aUMOCBSI3b MEX/]Ty BEIIIECTBAMMU:

HEOPraHMYECKUX IIPOCTOE BELIECTBO — OKCUJ — FHAPOKCU — COJIb.

BEIIIECTB 3anuchIBalOT YpaBHEHUS PEaKIMid, COOTBETCTBYIOIINX
MOCIIEA0BATEIHHOCTH («IIETIOUKEY ) MPEBPALICHUI HEOPTAHUYECKUX
BEIIECTB Pa3JIUYHbIX KJIACCOB.

47 | Hudposas maboparopust IT.p. Ne 6 «Pemenne VYpok - npaktukyM | Ydarcs oOparmartbest ¢ 1a00paTOpHBIM 000PYI0BaHUEM U
RELEON AKCTIEPUMEHTATBHBIX HarpeBaTeIbHBIMU MPUOOPAMH B COOTBETCTBHUH C MPABUIIAMH TEXHUKH
Lludposoii pH. mratus ¢ 3aau» 0€3011acHOCTH, PACIIO3HABATh HEKOTOPhIE aHMOHBI U KATHOHBI.
3aKHUMOM; TISITh HabmtoiaroT cBOMCTBA NIEKTPOIUTOB U MPOUCXOISAIINE C HUMH SIBICHUSI.
XHUMUYECKHX CTAKaHOB (25 Habno1at0T 1 ONMUCKHIBAIOT PEaKIIUU C YYACTHEM AJIEKTPOJIUTOB C
MJT); IPOMBIBAJIKA MOMOII[BIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U S3bIKA

xuMun. QOpMyITUPYIOT BBIBOJIBI 110 PE3yIbTaTaM MPOBEICHHOTO
HKCIIEPUMEHTA
48 O06o061IeHne 1 O06006marommit O060011a10T ¥ CUCTEMATU3UPYIOT CBOU 3HAHUSI 110 TeMe: «OCHOBHBIE

CHCTEMaTH3aIus 3HaAHUM

YPOK

KJIaCChl HCOPTaHUYCCKUX COCJIMHEHUI. HpI/IMCHHIOT Ha IIPAKTUKE paHEC




o teMe: «OCHOBHEIE
KJIaCChl HEOPTaHUYECKUX

M3YyYEHHBII MaTepual, paboTas Mo IpymiaMm ¢ 33JaHUSIMH Pa3HOTO
YPOBHS CJIOKHOCTH

COETMHEHUID)
49 K.p. Ne3 no Vpok — koHTponst | [IpuMeHSIOT Ha MpaKTHKE paHee W3y4eHHBI MaTepua, paboTas 1o

Teme: «OCHOBHbBIE IpyIIaM € 33IaHUSIMU Pa3HOrO YPOBHS CIO0KHOCTH,

KJIACChl HEOPTraHMYECKHUX BBITOJIHSIOT KOHTPOJIBHYIO padoTy.

COCIUHEHUIN

Iepuoanyeckuii 3axoH u [lepuonnyeckasi cucrema xumudeckux jieMmenToB /. U. MeHnieneeBa u crpoeHue aroma (8 1)
50 EcrecTBeHHbIE VYpok ycBoeHus: | OOBACHAIOT MPU3HAKH, IO3BOJISIONINE OOBEIUHITD IPYIIITbI XUMHUECKUX
ceMeincTBa HOBBIX 3HAHUI AJIEMEHTOB B €CTECTBEHHBIE CEMENCTBA. PacCKpBIBAIOT XUMUYECKUI
XUMHYECKUX CMBICIT (3THUMOJIOTHIO) Ha3BaHUI €CTECTBEHHBIX CEMEICTB
AJIEMEHTOB. ApPryMeHTHpPYIOT OTHOCHUTEIbHOCTh HA3BAHUS «MHEPTHBIE Ia3bD»

AmdoTepHOCTD OOBACHAIOT YTO Takoe «aM(poTepHble coeTuHeHus». HabmoaaoTt u
OIMCHIBAIOT PEAKIMI MEXKIY BELIECTBAMH C ITIOMOLIbIO PYCCKOTO
(poHOrO) SI3bIKA U SI3bIKA XMMUU. XapaKTEPU3YIOT JBOUCTBEHHBIH
XapakTepe CBOMCTB aM(POTEPHBIX OKCUI0B U I'HIpoKcH10B. [IpoBoasT
OTIBITHI IO MOJIYYEHUIO U MTOATBEPIKICHUI0 XUMHUUECKUX CBOMCTB
aM(pOTEepHBIX OKCHJIOB U TUPOKCUIOB C COOJIIOIEHNEM MPABUIT TEXHUKHU
0€30MaCHOCTH.

o1 Otkpertue . U. Ypok ycBoeHHst Pa3znuyatoT ecTecTBEHHYIO M HCKYCCTBEHHYIO KJIacCHU(PUKAIUH.

MenneneeBbim HOBBIX 3HAHUI AprymeHTHpYyIOT oTHeceHHe [leprnoauueckoro 3aKkoHa K €CTECTBEHHOM

[Tepuoanueckoro 3aKoHa kiaccupukanuu. MoaenupyoT XUMHUYECKHE 3aKOHOMEPHOCTH C
BBIJICJIEHUEM CYLIECTBEHHBIX XapaKTePUCTUK OOBEKTA U MPEACTABICHUEM
UX B IPOCTPAHCTBEHHO-TpaduIeCcKOi M1 3HAKOBO-CUMBOJIMYECKOM
dbopme

52 OCHOBHBIE CBEJIEHUS O Ypok ycBoeHus: | OOBACHSIOT YTO TaKOE KIIPOTOH», KHEUTPOHY, «IIIEKTPOH,

CTPOEHUH aTOMOB. HOBBIX 3HAHUI «XUMHUYECKUH 2IEMEHT», «MACCOBOU 4K CI0». ONMCHIBAIOT CTPOEHUE
a1pa aToma ucrnoisb3ys [leproanueckyro cucTeMy XUMHUECKHUX
anemeHnToB Jl. . Menneneesa. [Tonydarot nHopMaIuio no XuMum us3
pa3IMYHbBIX HCTOYHUKOB, AHAJIU3UPYIOT €€.

53 CrtpoeHue 3MeKTPOHHBIX Ypoxk- OOBSCHSAIOT YTO TaKOE SJEKTPOHHBIN CION MU SHEPTreTUUECKHI
YpOBHEH aTOMOB UCCIIEI0BaHNE ypoBeHb. COCTaBIISAIOT CXEMBI PACIIPENEICHUS 3JIEKTPOHOB 110

XUMHUUYECKUX DIIEMEHTOB
No«Nel-20 B Tabnme /1.
H. Menneneena.

QJICKTPOHHBIM CJIOSIM B 3J'IeKTp0HHOfI 000JI04KE




54 [lepuoanueckuii 3aKoH VYpok- PackppiBatoT Qpu3mUeCcKuii CMBICI: TOPSIKOBOTO HOMEPAa XUMHUYECKOTO
. . Menneneesa u UCCIIEIOBaHNE 2JIEMEHTa, HOMepa IepruoJa U HOMEPA IPyIIIbL.
CTPOEHHUE aTOMa OOBSCHAIOT 3aKOHOMEPHOCTH U3MEHEHUS] METAJUIMYECKUX U
HEMETAJIMYECKUX CBOWCTB XUMUYECKUX IEMEHTOB U UX COEIUHEHUI B
nepuoAax M rpymnmax
55 XapakTepucTuka Ypok- XapakTepu3yroT XUMUYECKUE 3JIEMEHThI |—3-T0 MeproJIoB M0 UX
XMMHMYECKOI0 JJIEMEHTA UCCIIEIOBaHNE 110JI0’KEHUIO B [Ieprnonnyeckoil cucteMe XMMUUYECKUX 371eMeHTOB J1. 1.
Ha OCHOBaHHUH €T0 MenpeneeBa. ApryMEHTUPYIOT CBOMCTBAa OKCHUJOB U I'MIPOKCHIOB
II0JIO’KEHHUS B METAJIJIOB U HEMETAJIJIOB IIOCPEICTBOM YPABHEHUN peakui
Ilepuonnueckol cucreme

56 XapakTepucTukKa Y POK-IIpaKTUKYM
XUMHUYECKOI'0 AJIEMEHTA
Ha OCHOBaHUH €TI0
10JIO’KEHUS B
IIepunonnueckoii cucreme

o7 3HayeHue VYpok- OnpenensoT UCTOYHUKH XUMUYECKOH HH(POPMAITIH.

Ileproauueckoro 3aKkoHa HCCIIEZIOBAaHUE [onmyyatoT HE0OX0AUMYIO HH(POPMALIHIO U3 PA3TMYHBIX HICTOUHUKOB,
u Ilepuoanueckoit aHAU3UPYIOT €€, 0QOpMIIAIOT MH(DOPMALMOHHBIN IPOIYKT,
CUCTEMBI XUMHUUYECKUX IPE3EHTYIOT €r0, BEIyT HAayUHYIO IUCKYCCHIO, OTCTAUBAIOT CBOIO TOUKY
anementosB /1. W. 3pEHUS
Menzeneesa
Xumuyeckas cBsizb. OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE peakiuu (11 1)

58 | Hudposas naboparopus Nonnas xumudeckas CBs3b Ypok- OOBSICHSAIOT YTO TaKOE€ MOHHAs CBSA3b, HOHBI. XapaKTePU3YIOT MEXaHU3M
RELEON HCCIIEZIOBAaHUE o0Opa3oBaHust HOHHOH cBsA3H. COCTABIAIOT CXeMbl 00pa30BaHMs HOHHOU
udpoBoii JaTduK cBsi3U. Mcnonb3yroT 3HaKOBOE MoJieaupoBanue. OnpeaessitoT THIT
TEMIIepaTyphl [UTATHHOBBIH; XUMHUYECKOH CBSA3M 1O (popmyiie BemecTBa. [[puBoasST mprMephl BEIIECTB
JaTYHK TEMIIepaTypbl C MOHHOM CBSI3bI0. Y CTaHABIMBAIOT MPUYUHHO-CJIEICTBEHHBIE CBSI3U
TEPMOIIAPHBIii MEXJly COCTaBOM BEILIECTBA U BUJIOM XUMUYECKOU CBS3HU, MEKIY HOHHON

CBSI3bIO M KPUCTAJUIMYECKUM CTPOCHHEM BEILIECTBA, MEKIY
KPUCTAJNTNYECKUM CTPOEHHEM BEIIECTBA U €ro PU3NUEeCKUMHU
CBOMCTBaAMH

59 | Ludposas madboparopus KoBasieHTHas XuMHnaeckas Ypok- OOBSCHSAIOT YTO TaKOE KOBAJIEHTHAS CBSI3b, BAJIEHTHOCTh. COCTaBISAIOT

RELEON CBSI3b HCCIIEIOBAaHUE cXeMbl 00pa30BaHUs KOBAJICHTHOM HEMOISIPHONW XUMUYECKOH CBS3H.

udposoii naTumk
TEeMITepaTyphl IUNIATHHOBBI;
JATYUK TEMIICpaTyphI

Hcnonp3yioT 3HaKOBOE MOJIEIMPOBAHKE.
OnpenensioT THI XMMUYECKON CBSI3H 1O (JOPMYJIe BEIIECTBA.
[IpuBOIST MpUMEPHI BEMIECTB C KOBAJICHTHOM CBSI3bIO.




TEpMOIIapHBIN

YcranaBianBaoT MPUIUHHO-CJIICACTBCHHBIC CBA3HU MCKAY COCTABOM
BCIICCTBA U BUJOM XUMHYECKOU CBA3U, MCIKAY KOBAJICHTHOH CBSI3BIO U
KPHUCTATINIMYCCKHUM CTPOCHUEM BEIICCTBA, MCKIY KPUCTATUINYCCKUM
CTPOCHUEM BCIICCTBA U €I'0 (bI/ISI/I‘IeCKI/IMI/I CBOMCTBaMU

60

KoBanenthnas noJjrsipHad
XHUMHUYCCKaA CBA3b

Ypoxk-
UCCIIeIOBaHUE

OOBACHSAIOT YTO TaKOE KOBAJICHTHAS MOJISIpHAst CBA3b,
IEKTPOOTPHULIATEIIBHOCTD, BO3TOHKA WK cyOnumanus. CoCTaBIsOT
cXeMbl 00pa30BaHUs KOBAJICHTHOM MOJISIPHON XMMUYECKON CBSI3H.
Hcnone3yroT 3HaKOBOE MOJAEINPOBaHUE. XapAKTEPU3YIOT MEXAaHU3M
00pa30BaHus MOJIIPHOIM KOBaJEHTHOU CBsA3U. ONpenensioT THII
XMMHUYECKOH CBs3U 10 GopmyJie BemecTsa. [lpuBoasaT npumepsl
BEUIECTB C KOBAJICHTHOM NOJISIPHOM CBSI3b0. Y CTAHABIMBAIOT NPUUNHHO-

CJIEJICTBEHHBIE CBSI3U MEXK/Iy COCTABOM BEILECTBA U BUJIOM XUMHUYECKOM
CBA3H, MEX1y KOBAJIEHTHOM CBSI3bI0 U KPUCTAIIIMUECKUM CTPOECHUEM
BEIIECTBA, MEX/ly KPUCTAJUINYECKUM CTPOCHUEM BEIIECTBA U €T0
¢uznueckumu cBoiictBamMu. CoCTaBIISIIOT (POPMYJIbI OMHAPHBIX
COEJIMHEHUH 110 BaJICHTHOCTH M HaXOST BaJIEHTHOCTH 3JIEMEHTOB O
dbopMyIie OMHAPHOTO COCTUHCHUS.

o1

Merammmueckas
XUMHUYECKAs CBI3b

Ypok-
HCCIIeZIOBaHUE

OOBACHSAIOT YTO TAKOE METAJUIMYECKAsl CBA3b.

CocTaBisIOT cXeMbl 00pa30BaHUs METAIUINYECKONH XUMHUECKOM CBS3H.
Hcnonp30BaTh 3HAKOBOE MOJAEIUPOBAaHUE. XaPaKTEPU3YIOT MEXAHU3M
00pa30BaHUs METAIIIMYECKON CBA3H.

OnpenensioT THI XUMUYECKOU CBsI3H 1o opmyIie BemecTBa. [IpuBoast
IIPUMEPHI BEILECTB C METAJUIMYECKOH CBS3BIO.

VYcTaHaBIMBalOT NIPUYUHHO-CIIEACTBEHHBIE CBS3H MEXKy COCTaBOM
BELIECTBA U BUAOM XUMUYECKOU CBA3H, MEXKY METAJNINYECKON CBA3BIO U
KPUCTAJUIMYECKUM CTPOCHUEM BEILECTBA, MKy KPUCTAININYECKUM
CTPOEHHUEM BELECTBA U €ro (PU3NYECKHUMHU CBOWCTBAMH.

62

CreneHb OKHUCIICHUS

Ypoxk ycBoeHUs
HOBBIX 3HAHUU

OOBSACHSIOT YTO TAKOE «CTETICHb OKHCICHHS», «BAJICHTHOCTHY.
CocraBmsitor popMyssl OWHApPHBIX COCIMHEHWUN HAa OCHOBE OOIIEro
crioco0a MX Ha3BaHUH.

CpaBHI/IBaIOT BAJIECHTHOCTL M CTEIIEHh OKHCIEHHA. PacCUnTHIBAIOT
CTETICHU OKUCJICHUS 10 (OPMYIIaM XUMUYECKHUX COCTMHCHUI

63

OKHCIUTENHHO-
BOCCTAaHOBUTEJIHLHBIE
peaKiuu

Ypok ycBoeHuUst
HOBBIX 3HaHUHU

OOBSICHSIOT YTO TaKO€ OKHCIUTEIbHO-BOCCTAHOBUTEILHEIC pcaknuu,
OKHCIINTEIIb, BOCCTAaHOBHUTECIb, OKHCJICHHUE, BOCCTAHOBJICHHUC.




64 OKuCINTENBHO- Ypox - Knaccuduuupytor XuMudeckue peakuuil M0 TNPU3HAKY «U3MEHEHHE
BOCCTAHOBUTENIbHBIE PaKTUKyM CTETIEHEeH OKUCIIEHUS 3JIEMEHTOBY.
peaxkuu OnpenensitoT OKUCIUTENb U BOCCTAHOBUTENb, MPOLIECCH OKUCICHUS U
BOCCTAQHOBJICHMSI.
65 O06o061eHre u Oo6o0maromumii | O600MmAIOT ¥ cUCTEMATU3UPYIOT CBOM 3HaHMS 110 TeMe: «I13 u [ICXD» u
CUCTEMAaTU3ALU 3HAHUU YPOK «Ctpoenue BemectBa. OBP». [IpuMeHsoT Ha IpakTUKE paHee
o teMaMm: «[13 u TICXD» U3y4YeHHBIN MaTepual, padboTas Mo rpynmnam ¢ 3aJJaHUsIMU pa3HOTO
n «CTpoeHHE BELECTBA. YPOBHS CIOXKHOCTHU
OBP»
66 KonrponbHas pabora 1o VYpok — koutposst | [IpuMeHsIOT Ha mpakTHKE paHee U3yUYeHHbIH MaTepua, padoTas 1o
temaMm: «I13 u IICXO» n 3HAHUU IpyIIaM C 3aJaHUSAMU Pa3HOT'O YPOBHS CII0KHOCTH,
«CTpoeHue BelecTBa. BBITNOJIHSIOT KOHTPOJIbHYIO padoTy.
OBP»
67 Pewenne pacueTHbIx Ypox - Pemaror pacuerHsle 3a1a4n.
3aj1a4 MPAaKTUKYM
68 IIpomexxyTounast Ypok —koHTpoas | IIpuMeHsoT Ha paKkTUKe paHee U3yYeHHBIN MaTepual, padoras o
aTTecTalysl 3HaHUU rpyInnam ¢ 3alaHusIMU Pa3HOIO YPOBHS CIIOKHOCTH,
BBITIOJIHSIFOT KOHTPOJIbHYIO padoTy.
9 kiace
Ne | O6opynoBanue Touxkn Tema ypoka ®opma opraHu3anum Buabl yueoHoii 1esiTe IbHOCTH
n/m | pocra YpPOKa
IMoBTOpEHUe M 0000IeHNe CBeIeHH Tl 0 Kypcy 8 Kiiacca. Xumuueckue peakuuu (5 1)
1 Knaccuduxanums VYpok ycBoeHHUs HOBBIX | XapaKkTepU3yrT OKCUAbI, TUAPOKCHUIbI (OCHOBaHUS, aM(OTEpHBIE
HEOPraHUYeCKUX 3HaAHUH THJIPOKCHUIBI, KHCIOPOACOAEprKalle KMCIOThI) U COJIHU T10 IJIaHy:
BELIECTB U UX COCTaB, ClIOCOObI 00pa30BaHMsI Ha3BaHUIL, XapaKTepHBIE
HOMEHKJIaTypa cBOMcTBa U nonydeHue. KinaccuuuupyroT OKCHIbl, THIPOKCHIBI
(ocHOBaHUs, aM(OTEpPHBIE THAPOKCUIBI, KUCIOPOICOCPIKALITIE
KHCJIOTBI) U COJIM 10 Pa3IMYHbIM NPU3HAKaM. Y4aTcs
MOITBEPK/1aTh XapaKTEPUCTUKY OTJENbHBIX MTPEICTaBUTENIEH
KJIACCOB HEOPTraHMYECKUX BEILECTB YPABHEHUSIMU
COOTBETCTBYIOIIUX peakuid. PACKpBIBaIOT B3aMMOCBS3b MEXKIY
KJIAaCCAMU HEOPTraHUYECKHX COEAMHEHHH, KaK TeHETHUECKYIO
2 Knaccuduxanus VYpok ycBoeHUS HOBBIX | OOBSCHAIOT MOHATHS «XUMHUUECKasl PEaKLUsI», «PEaKINU
XUMHUYECKUX peakluil o 3HaHUI COEIMHEHUS, «PEAKIIUH PA3JIOKEHUA», «PEAKIIUA OOMEHAY,
pas3INYHBIM OCHOBAHUSIM




Bxonnas
JUarHocTHuYecKas pabora

YPOK KOHTPOJISL 3HAHUU

«peaklru 3aMEIICHU», «PEaKINK HEUTpan3aumy,
«3K30TEPMUYECKUE PEAKIUNY, «IHAOTEPMUUYECKUE PEAKIIUI,
«00paTuMBbIe peaKIU», «KHe0OpaTUMbIE pEaKIUI»,
«OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUNY, «TOMOT'C€HHbIE
peaKkuuny, «reTepOreHHbIe PeaKIUNy», «KaTaTUTUYECKUe
peaKkuny», «HeKaTaIUTHYECKUE PEaKLUN», «TeIoBoi 3 dext
XUMHUecKol peakuum». Kinaccuduuupyor xumMudyeckue peakium
110 pa3JU4HbIM OCHOBaHMIM. ONPEAEIA0T OKUCINUTEND U

BOCCTAaHOBUTEJIb, MPOUCCCHI OKUCICHUA U BOCCTAHOBJICHUS.
Ha6JHOI[aIOT H OIMMCBIBAIOT PCAKIIUHN MCIKY BCIICCTBAMU

OOBACHSIOT 4TO TAKOE «CKOPOCTh XMMUYECKOH

[peaKIm». ApryMEHTUPYIOT BEIOOp €IUHUI]

M3MEpPEHUs. Y CTAHABINBAIOT IPUYMHHO-CIICICTBEHHBIE CBA3U
BIIMSIHUSL PA3JTUYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKHX

Hu¢posas naboparopus [TonsiTue o ckopocTn Ypok —nccnenoBaHue
RELEON XUMUYECKON PEaKLIUH.
Hudposoii naTunk
TeMIepaTypbl IIIaTUHOBBIN
Karamus

peaknuii. Habmo1aoT 1 OMUCHIBAIOT PEAKIIMH MEXTY
BEILECTBAMHU C TTOMOILBIO PYCCKOTO (POAHOTO) SI3bIKA U A3bIKA
XUMUU. [IpOBOISAT OTIBITHI, TOATBEPKAAOITUE 3aBUCUMOCTh
CKOPOCTH XMMHYECKON peakIMy OT Pa3IMYHBIX (aKTOPOB

Xumuyeckue peakiuu B pactsopax (10 41)

DIEKTPOIUTHYECKAS
JUCCOLIAAIs

VYpok - nccnegoBaHue

XapaKTepmy}OT MOHATHSA «BJICKTPOJIMTHUYCCKAA JUCCOHALINA,
«KIJICKTPOJIHUTED), «KHEIJICKTPOJIUTLD). YcraHnaBauBaOT IMPUYIUHHO-
CICACTBCHHBIC CBA3HU MCIKIAY HpHpOHOﬁ QJICKTPOJIUTA U CTCIICHBIO
€ro gucconmuanuu. VYcranaBiauBamT MPUIUHHO-CJIICACTBCHHBIC
CBA3HU MCIKAY THIIOM XHUMHUYECKOU CBSI3H B QJICKTPOJIUTC U
MEXaHU3MOM €T0 JUucConraiuu.

Lludposast maboparopws OCHOBHBIE TOJIOKEHUST | YPOK YCBOEHHUS HOBBIX | XapaKTepU3YIOT MOHSTHUS «CTENEHb TUCCOLMAIUNY, KCUIIbHBIE
RELEON TEOPUU 3HaHUH ANEKTPOIIUTHDY, «CIIA0BIC ATEKTPOIHUTHD, KKATUOHBD), KAHUOHBDY,
LludpoBoit paTamk ANEKTPOIUTUYECKON «KHCIIOTBI», «OCHOBAHUS», «COJIm». COCTABISAIOT YpaBHEHHUS
3JIEKTPONPOBOIHOCTH nuccormanuu (TO/I) 3JIEKTPOJIUTUYECKON TUCCOLIMALIMNA KUCIOT, OCHOBAHHM U COJIEM.
NnmrocTpupyroT npuMepaMu OCHOBHBIE TTOJIOKEHUSI TEOPUU
AJIEKTPOJIUTUYECKON JUCCOLMALINH.
PaznugaroT KOMIIOHEHTHI TOKA3aTeNIbCTB (TE3UCOB, ApTyMEHTOB U
(hOpMBI T0KA3aTEIHCTBA)
XMMHUYECKHEe  CBOWCTBA KomOuHMpOoBaHHBIH XapaxkTepusyroT o0II1e XMMUYECKHE CBOMCTBA KUCIIOT C
KHCIIOT B cBeTe TO/] YPOK MO3UIUKA TEOPUU BJIIEKTPOIUTUYECKON JUCCOLMALINH.




I XUMHUUECKHE CBOMCTBa
KUCJIOT B cBeTe TO/]

YpOK- IpakTUKYM

CocTaBisIOT MOJIEKYJISIPHBIE, IOJTHBIE U COKPALLICHHBIE HOHHBIE
YPaBHEHHUS PEAKLUI C y4acTUEM KUCIIOT.

ApPryMeHTHpPYIOT BO3MOYKHOCTb IPOTEKaHUS PEAKLIUN ¢
y4acTHEM KUCJIOT Ha OCHOBE mpasuiia beprosuie u psana
AKTUBHOCTH METaJuIOB. [ IpOBOJAT OIBITHL, MOATBEPKAAKOLINE
XMMUYECKHE CBOWCTBA KUCIIOT, C COOIIOICHUEM MTPABUIT

TeXHUKHU Oe3omnacHocTy. HaOnroar0T 1 ONUCHIBAIOT PEAKIMHU C
y4acTUEM KHUCIIOT C IIOMOIIBIO PYCCKOIO (POJHOTIO) SI3bIKa U
sA3bIKa XUMHUHU

10 Xumuueckue  cBoiictBa |  KomOMHUpOBaHHBIN CocTaBiIOT MOJIEKYJISIPHBIE, TIOJHBIE U COKPALLICHHbIE HIOHHBIE
OCHOBAaHMA B CBeETe YPOK YPaBHEHMsI PEaKLIUi C y4acTHEM OCHOBaHMH.
TeOpUU ApryMeHTHpYIOT BO3MOKHOCTb ITPOTEKAHUS PEAKIIUHN C
PIIEKTPOIUTUYECKON ydacTHEM OCHOBAaHUH Ha OCHOBe IpaBuia beprose.
ccolalun IIpoBOAAT ONBITHI, TOATBEPKAAIOIINE XUMUYECKUE CBOWCTBA
OCHOBAHHUH, ¢ COOIIOIEHUEM IIPABUII TEXHUKH O€30I1aCHOCTH.
Haburo1ar0T 1 ONUCHIBaOT peaKLUU C YYaCTHEM KHUCIIOT C
IIOMOILBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XMMUU
11 | Hudposas nadboparopust XuMuueckue  cBoilcTBa | YpOK yCBOEHHs HOBBIX | XapaKTepU3yIOT 00IIME XUMUYECKUE CBOMCTBA COJIEH C IO3UIIUIM
RELEON coleil B CBeT€ TEOpUHU 3HaHUH TEOPHH AIEKTPOIUTUUECKOIN TUCCOIMALINY.
LludpoBoit faTumK PIIEKTPOITUTUYECKON CocTaBnsrOT MOJIEKYJISIPHBIE, TIOJTHBIE U COKPALLICHHBIE HOHHBIE
3IEKTPOIPOBOIHOCTH rCcCOLMaliug YPaBHEHMsI PEaKIUH C y4acTHEM COJIEH.
ApryMeHTHpPYIOT BO3MOYKHOCTb IIPOTEKAaHUs PEAKIIHI C
ydacTHeM cosiel Ha ocHOBe npasuiia beprosne. [IpoBoast
OIIBITHI, TOATBEPKJAIOIINE XUMUYECKUE CBOMCTBA COJIEH, C
COOJIIO/ICHHEM TIPAaBUII TEXHUKU 0€30IaCHOCTH.
Haburo1ar0T ¥ OMCBIBAIOT PEAKIMY C YHaCTHEM COJIEH ¢
TIOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMHHU
12 IToustue o rugponuse |  KomOuHMpOBaHHBIHM VY cTaHaBIMBAIOT 3aBUCUMOCTD MEXJy COCTaBOM COJIM U
cose YpOK XapaKTepoM T'HJIpoan3a. AHAIU3UPYIOT CPEly pacTBOpa COJIH C

MIOMOIIBIO HHAUKATOPOB. [IpOrHO3KUPYIOT THIT THIIPOSIN3a COTH
Ha OCHOBE aHAJIN3a €ro (hopMyJIbI
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Ludposas 1aboparopus
RELEON

Iudposoit natunk
3IEKTPOIPOBOAHOCTH

ILp. Ne 1. Pemienue
AKCIIEPUMEHTATBHBIX
3aJ1a4 10 TeMe
«DNEKTPOIUTHYECKAS
JTUCCOLMALINS

YPOK - IpaKTUKYM

VYyarcsa oOpamarecsi ¢ 1a00paTOpHBIM 00OPYJOBAHUEM U
HarpeBaTeIbHBIMH MPHOOPAMH B COOTBETCTBUU C IPaBHIAMH
TeXHUKH Oe3zomacHOCTH. HaOmrogaroT cBOMCTBA AIEKTPOIUTOB U
OPOUCXOJAIIMX ¢  HUMH  sBiIeHMd.  HaOmonmator
OIMMCBHIBAIOT PEAKIMH C YYaCTUEM ODIIEKTPOJHUTOB C TOMOIIBIO
€CTECTBEHHOT'0 (PYCCKOT'O WJIM POJHOIO) S3bIKa U SA3bIKA XUMHUHU.
@OopMyIMpPYIOT BBIBOABI 110  pe3yJibTaTaM IIPOBEACHHOIO
HKCIIEPUMEHTA

14 O0600meHue u Ypok 0600611eHNS 1 O0600111aI0T ¥ CUCTEMATU3UPYIOT CBOU 3HAHUS 110
cucTeMaTh3alus CUCTeMaTHU3allH TeMe: « XMMUYECKHE PEeaKIUu B PaCTBOpax
3HaHUU IO TeMe 3HaHUI ANEKTPOIUTOBY. [IpUMEHSIOT Ha TpaKTUKE paHee N3YUECHHBII
«XUMUYECKUE peaKINI Matepuai, paboTas 1o rpynmnam ¢ 3aaHUAMH Pa3HOrO YPOBHS
B pacTBOpax CJIO’KHOCTHU
JIEKTPOJIUTOBY
15 K.p.Ne 1 o teme YPOK KOHTpOJIA [IpuMeHSIOT Ha TPaKTUKE paHee U3yUYCHHBINH MaTepHall, padoTas
«XUMUYECKUE PEaAKITI 10 TpyNIam C 3aJJaHUsIMHU PA3HOTO YPOBHS CIIOXKHOCTH,
B pacTBOpax BBITIOJIHSIOT KOHTPOJIbHYIO paboTy.
AJIEKTPOJIUTOBY
HemeTtayuibl 1 ux coequnenns (25 u)
16 OO0111as1 XapaKTepucTHKa Ypok — uccaenosanue | OOBICHSIOT UTO Takoe HeMeTaulbl. CpaBHUBAIOT aJUIOTPOIHBIE
HEMETAIJIOB BUJIOM3MEHEHHSI KHCIIOpOoAa. PacKppIBaTh MPUYMHBI AJIJIOTPOIIHH.
XapakTepu3yrT XUMHUECKHUE DJIEMEHThI-HEMETAIIBI U TIPOCTHIE
BEIIECTBa-HEMETaJIbI: CTPOCHUE, GU3NUYECKHE U XUMUIECKUE
cBoiicTBa HeMeTa/10B. OOBSACHSIOT 3aBUCUMOCTb OKHCITUTENIbHO-
BOCCTAHOBUTEIBHBIX CBOWCTB 3JIEMEHTOB-HEMETAJIOB OT UX
nosioxkeHus B [leprogudeckoit cucreMe XUMHUIECKUX DJIEMEHTOB
17 Oomas KomOunupoBaHHbIH XapakTepusyroT CTpoeHue, pU3ndecKkre U XUMHIECKHe
XapaKTePUCTUKA YPOK CBOICTBa, MOJTyUYEHUE U PUMEHEHHE TaJIOT€HOB B IUIAHE
anemeHnToB VIIA rpynmbt 00111eT0, 0COOEHHOTO U EAMHUYHOTO.
— raJIoTeHOB VYcraHaBIUBaIOT MPUYUHHO-CIICACTBEHHBIEC CBSI3U MEKTY

CTPOEHHEM aTOMa, XUMHUUECKOH CBS3bI0, TUIIOM
KPUCTAIJTNYECKON PEHIETKH IajIorTeHOB, X (PU3MUECKUMU U
XMMHYECKHMH CBONCTBAMU




18

CoenuHeHNs TaJIOr€HOB

Ypok yCBOEHHS HOBBIX
3HAHUU

XapakTepu3yT cOCTaB, PU3NICCKUE M XUMHUYCCKHE CBOMCTBA,
MOJIy4YEHUE U NPUMEHEHUE COCIMHEHMM TajoreHoB C
KCIIOJIb30BAaHUEM PYCCKOTO (POTHOTO) SI3bIKA U S3BIKA XUMHH.
HaspiBaroT coeMHEHHUs TaloOreHoB Mo (OpMyse M COCTaBISIOT
dbopmMysbl TIO WX Ha3BaHWIO. Y CTAaHABIMBAIOT MPUYUHHO-
CJIIE/ICTBEHHBIE CBSI3M MEXIY XHUMHUYECKOW CBS3bIO, THUIIOM
KPUCTAJUIMYECKOM  PEIIETKA COEAWHEHHM TaJOreHoB, HUX
(U3MYECKUMHU U XUMUYECKUMU CBOWCTBAMHU.

[IpoBoasT, HAOMIOAAIOT U ONMUCHIBAIOT XUMUYECKUI IKCTIEPUMEHT
[0 PACIO3HABAHHUIO TAIOTCHUI-HOHOB C COOJIFOJICHUEM IPaBUII
TEXHUKHU 0€30IaCHOCTH.

BoInonHsA0T pacuersl 10 XUMHUYECKUM (opMyJiaM U YpaBHEHUSM
peakiuii, MPOTEKAIONINX C YYaCTHEM COeTMHEHUHN raJOreHOB

19 [T.p.Ne 2. «U3yuenune YPOk- IpakTUKyM VYyarcs oOpamarecsi ¢ 1a00paTOpHbIM 00OPYJOBAaHUEM U
CBOMWCTB COJIIHOM HarpeBaTejIbHbBIMH MPUOOpaMH B COOTBETCTBUU C IPaBUIAMH
KHCIIOTBD) TeXHUKH Oe3omacHocTH. HabmromaroT cBOWCTBA 3JIEKTPOIUTOB U
OPOUCXOJAMX ¢  HUMH  saBieHuid.  HaOmonmator
OINMMCBHIBAIOT PEAKIMH C YYaCTHEM ODJIEKTPOJIUTOB C TIOMOIIBIO
€CTECTBEHHOT'O (PYCCKOT0 MJIM POJHOTO) SI3bIKA U SI3bIKa XUMMH.
@OopMyIMpPYIOT BBIBOABI MO  PE3yJbTaTaM  IPOBEIECHHOTO
HKCTICPUMEHTA
20 OOm1ast xapaKTepuCTUKA KomOuHupoBaHHbII JlaroT 0o0mIyI0 XapaKTepUCTUKY aToMaM, MPOCTHIM BEIIECTBAM H
anemeHnToB VI A - YPOK COEIMHEHUSIM XaJIbKOTEHOB B 3aBHCHMOCTH OT WX ITOJIOKCHUS B

xanbkoreHoB. Cepa

[Tepronnueckon CUCTEME. XapakTepusyroT CTpOEHHUE,
aJIoTponus, Gpu3nyeckrue U XUMUUYECKUE CBOMCTBA, MOJIyUYeHHE U
IIPUMEHEHHUE CEphl. Y CTAHABIMBAIOT IMPUYMHHO-CIICICTBEHHbBIE
CBSI3U MEXIY CTPOCHHEM aTOMa, XUMHUYECKOH CBS3bI0, TUIIOM
KPUCTAUIMYECKOH  pemeTku cepbl, e¢ (U3NYeCKUMH W
XMMHUYECKMMH CBOMCTBAMHU.

BBIMONHAIOT pacdeThl MO XUMHYECKHM (GopMyiaM |
YpaBHEHMSIM peakluii, IPOTEKAIOINX C YYaCTHEM CEpbI.
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CepoBopopon u
CYTb(UIBI

KomOunupoBaHHbII
YpOK

XapakTepusyrT COCTaB, PU3NUECKUE U XUMHUECKHE CBOWCTBA,
IIOJIy4YE€HHE U IPUMEHEHUE COEANHEHNH CEPBI B CTENICHU
OKHCJICHHS -2 C UCTIOIB30BaHUEM PYCCKOTO (POJIHOTO) SI3BIKA U
a3plka XxuMuu. Ha3plBatoT coeIMHEHNS CEPBI B CTENIEHU
okuciieHus -2 no popmyse u CocTaBisitoT GOpMYJIbI 110 UX
Ha3BaHMIO0. COCTaBIIAIOT MOJIEKYJIIPHBIE U MOHHBIE YPABHEHHUS
peaKuurii, XapaKTEPU3YIOIINE XUMUYECKUE CBOMCTBA
COEZIMHEHUI cepbl B CTENIEHU OKUCICHUS -2.

OnuckIBalOT MPOLIECCHI OKHCJICHUSI-BOCCTaHOBJICHHUS,

ONPEAEIISIOT OKHUCIUTENb u BOCCTaHOBMTEIb u

COCTABJIAIOT JIEKTPOHHBIN OajlaHC B peakLUsIX C yYaCTUEM CEpbl
B CTETIEHU OKUCIICHUS -2.

YCTaHaBIMBAIOT  NPUYMHHO-CIECICTBEHHBIE  CBA3HM  MEXKIY
XUMHYECKON  CBSI3bl0, THUIIOM KPUCTAJUIMYECKOM  PELICTKU
COEMHEHUIl ceppl, UX (UIUUYECKUMHU U  XMUMHUYECKHUMHU
CBOMCTBAMU

22

Kucnoponanbie
COCTMHEHMUS CEPhI

KoMOuHMpOoBaHHBIM
YPOK

3anuceiBatOT GOPMYJIBI  OKCHAOB  CEpPbI,  HA3bIBAIOT WX,
OIIMCHIBAIOT CBOMCTBA HA OCHOBE 3HAHUM O KMCIIOTHBIX OKCHIAX.
XapakTepu3yrT cocTaB, (PU3NIECKUEe U XUMHYECKHE CBOMCTBA
CEpPHOM KHUCJIOTHI KaK JIEKTPOJIUTA C UCTIOJIb30BAHUEM PYCCKOTO
(pomHOTO) sI3bIKA U s3bIKa XUMHUH. COCTABIISIFOT MOJICKYJIIPHBIC U
WOHHBIC YPaBHEHUS PEAKIUH, XapaKTEPU3YIOIIUX XUMUUYECKUE
CBOMCTBA CEpHOM KUCIOTHI. Pacnio3HarT cynbdhaT-uoHbI.
XapakTepus3yrT CBOMCTBA KOHLIEHTPUPOBAHHOW CEPHOU KHCIIOTBI
KaK OKHUCIIUTENS C UCTIOIB30BAaHUEM PYCCKOTO (POJIHOTO) SI3bIKA U
si3pika  XUMHH.  COCTaBIISIIOTypaBHEHUS OKHCJIUTEIIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA METOIOM JICKTPOHHOTO OaslaHca.
BrinonHsoT pacdeTs M0  XHUMHYECKUM dbopmynmam U
YpaBHEHUSAM pEAKIMH, NPOTEKAIOUX C YYaCTHEM CEpHOMU
KHUCJIOTHL.

HabGmromaroT 1 onmuChIBarOT XUMHYECKUI SKCTIEPUMEHT
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I[Lp. Ne 3. «M3yuenue
CBOMCTB CEepHOU
KHUCJIOTBI»

VYPpOK — IpakTUKyM

VYyarcs oOpamarecsi ¢ 7a00paTOpHbIM 00OpPYJOBaHMEM U
HarpeBaTeIbHBIMH MPHOOPAMH B COOTBETCTBUU C IPaBHIAMH
TeXHUKH Oe3omacHOCTH. HaOmrogaroT cBOMCTBA 3JEKTPOJIUTOB U
OPOUCXOJAIIMX ¢  HUMH  sBiIeHMd.  HaOmonmator
OINMMCHIBAIOT PEAKIMHA C YYaCTHEM ODJIEKTPOJIUTOB C TIOMOIIBIO
€CTECTBEHHOT'0 (PYCCKOT0 MJIM POJHOIO) SI3bIKA U S3bIKA XUMHH.
@OopMyIMpPYIOT BBIBOABI IO  pe3yJibTaTaM  IPOBEACHHOIO
IKCIIEPUMEHTA

24

OOmas

XapaKTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB
VA rpynnsl. A30T

KomOunupoBaHHbIi
YPOK

JlaroT o0mIyr0 XapaKTEepUCTHKY aTOMaM, POCTHIM BEIIEeCTBaM U
COEIMHEHUSIM MTHUKTOTE€HOB B 3aBUCHMOCTHU OT MX IOJOKEHHUS B
[Tepuonnueckon CUCTEME. XapakTepusyroT CTpPOCHHE,
¢busznyeckrue U XUMUYECKUE CBOMCTBA, MOJIyYeHUE U IPUMEHEHHE

a30Ta C MCIIOJIb30BAHMEM DPYCCKOIO (POJIHOrO) SI3bIKAa M s3bIKA
XUMUH.

HaszpiBaror coenuHeHust asora mo (opMmysie M COCTaBISIOT
¢bopMynbl 1O KX Ha3BaHUIO. YCTaHABJIMBAIOT NPUYMHHO-
CIICICTBCHHBIE CBS3M MEXIY CTPOCHHEM aroMa U MOJEKYJIbI,
BUJIOM XUMHYECKOW CBS3HM, TUIIOM KPUCTAUIMUECKOM PEHICTKU
a30Ta M ero GU3NYECKUMHU U XUMUYECKHMH CBOWCTBAMH.
BoInonHAIOT pacyeTsl N0 XUMHUYECKUM (OopMyJiaM U ypaBHEHUSAM
peakLyiil, IPOTEKAIIIMX C YYaCTHEM a30Ta

25

Ammuax. Cojit aMMOHUS

Ypok yCBOEHHS HOBBIX
3HaHUUI

CocCTaBIIAIOT hopmyIBI 10 X Ha3BaHUAM.
3anuchIBalOT MOJICKYJISIPHBIE M HOHHBIC YPaBHEHHS pEaKIuH,
XapaKTepU3yIolie XHUMHUYSCKHE CBOWCTBA aMMHaka W CoJieH
aMMOHHSL. CoCTaBISIOT ypaBHEHUS OKHCJIUTENBHO-
BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C y‘—IaCTI/IeM aMMHakKa C IMoOMOIIbIO
ANEKTPOHHOTO OaiaHca.

yCTaHaBJ'H/IBaIOT HpI/I‘-II/IHHO-CJ'Ie}ICTBCHHBIe CBA3U Me>1<)1y
BUJAMU XMUMHUYECKHX CBs3€d, THMNAMH KPHUCTAJUIMUECKUX
pPEIIETOK amMMHaka M cojied aMMOHHUS M UX (PU3MYEeCKUMH U
XUMHYECKMMH  cBocTBamu. [lpoBonmar, HabmogaloT U
OIIUCBIBAIOT XI/IMI/I‘-ICCKI/II\/'I 3KCHepI/IMeHT 110 paCHOSHaBaHI/IIO
MOHOB  aMMOHHS C  COONIOJICHUEM  MpaBWUI  TEXHHUKHU
0e30MMacHOCTH.

BeimmonHAIOT  pacy€Thl MO XMMHUYECKMM  (opMmMylamM U
YPaBHCHHSIM PEaKIUH, MPOTEKAIOIIMX C YIaCTHEM aMMHUaKa
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I1.p.Ne 4 «Ilonyuenune
aMMHaKa U u3yueHue
€ro CBOUCTBY

YPOK - IpakTuKym

[TonyuaroT, cobuparoT M pacrno3HaloT ammuak. PalotaroT
1a00paTOPHBIM 00opy1I0BaHHEM u HarpeBaTeIbHbIMU
npubopaMu B COOTBETCTBHM C  TPAaBWIAMH  TEXHHUKH
O6e3onmacHocTd. HabmomaloT W ONMCHIBAIOT — XMMHUYECKHH
9KCIIEPUMEHT C MOMOUIbI0 PYCCKOTO (POJIHOT0) sI3blKa U s3bIKa
xuMuu. QopMyIUPYIOT BBIBOJIBI [0 pe3yJIbTaTaM MPOBEJEHHOTO
skcriepuMmenTa.  CoTpyJHHYalOT B Ipolecce  y4eOHOro
B3aMMOJICHCTBHS IPU paboTe B rpynmax

27 | Hudposas naboparopus Kucnopoaconepxkamme | VYpok - ucciaenoBanue | 3alMChIBAIOT — PEAKIUM,  XapaKTEPHU3YIOIIHME  XHUMHYCCKHE
RELEON COEIMHEHHNS a30Ta CBOICTBa OKCHJIOB a30Ta.Y CTaHaBJIUBAIOT MIPHYHUHHO-
IudpoBoit garamx CJICZICTBEHHBIC CBSI3U MEXy BHJOM XHMHUYECKOH CBS3H, TUIIOM
3JIEKTPOIIPOBOAHOCTH KPUCTAJINYECKON PEIIETKH OKCHJIOB a30Ta U UX (PU3NUECKUMH U

o3 KHCIOpONICOep AIIIHE KOMOHHHPOBAHHbIA XUMUYECKUMH CBoﬁcUTBaMH.XapaKEepmy}or coctaB, (PU3NYECKHE

coe s a30Ta YPOK U XMMHYECKHE CBOWCTBA A30THOM KHCIOTHI KakK JJIEKTPOJINTA,

MPUMEHEHHUE C HCIIOJIb30BAHHEM PYCCKOTO (POIHOTO) SI3bIKa U
SI3bIKA XUMUHU.

3anuchIBalOT MOJIEKYJISIPHBIE M WOHHBIE YPAaBHEHMS pPEAKLUU,
XapaKTePU3YIOIINE XUMUYECKHE CBOMCTBA A30THOM KHCJIOTHI KaK
anekTponuta.llpoBoasT, HAOMIOJAIOT U OMUCHIBAIOT XUMUYECKUI
AKCIIEPUMEHT, XapaKTEPU3YIOMIMN CBOMCTBA A30THOM KHCIIOTHI
KaKk  DJIGKTPOJIUTA, C  COONIOJCHWEM  TPaBUI  TEXHHUKHU
0€30MacHOCTH.

XapakTepusyroT a30THYIO KUCIIOTY KaK OKUCIUTENb. COCTaBIISIOT
YPaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH,
XapaKTEPU3YIOIINX XUMUYECKHE CBOMCTBA a30THOM KUCJIOThI KaK
OKHCJIUTEISI, C TIOMOIIIBIO JIEKTPOHHOTO Oananca. [IpoBomsrT,
HaOJI0/IaI0T U OMUCHIBAIOT XUMUYECKUI IKCIIEPUMEHT,
XapaKTePHU3YIOIINI CBOMCTBA a30THOW KUCIIOTHI KAK OKUCIUTEIA,
C COOJII0/IEHUEM MPABUJI TEXHUKHU 0€30MaCHOCTH




29 docdop u ero YPoK - IpakTuKym XapakTepusyloT CTPOCHME, aJUIOTPONHI0, (U3HUECKHE U
COEIMHEHUS XMMHUYECKHE CBOWCTBa, MOJy4YeHHE M HpuMeHeHue Qocdopa c
HCIIOJIb30BAHUEM PYCCKOTO (POJIHOTO) SA3bIKA U A3bIKA XUMHUH.
CamocTosTenbHO ONMUCHIBAIOT cBOiicTBa okcua ¢ochopa(V) kax
KHCJIOTHOTO OKCHJa ¥ CBOMCTBA OpTO(HOCHOPHON KHCIIOTHI.
[IpoBonsAT, HAOMIOJAIOT U ONMUCHIBAIOT XMMUYECKHHA SKCIEPUMEHT
c coOIr0AeHEM MpaBuII TEXHUKHU 0€30MacHOCTH.
Pacno3Harot gochaT-noHbI
30 Oobmas VYpok 06006111eHUS 1 JlaroT oOLIyI0 XapaKTepUCTHUKY aTOMaM, IPOCTHIM BELIECTBAM U
XapaKTepUCTHKA CHCTeMaTH3aIuu COCMHEHUSM 3J1eMeHTOB IV A- rpymnibsl B 3aBUCHMOCTH OT HX
3JIEMEHTOB v A- 3HaHUU nojnoxxenus B Ilepuoguueckoil cucteMe. XapaKTEepPU3YIOT

IpyHIsl. YIiaepon

CTpOCHHE, aJUIOTPONHI0, (PU3NICCKUE M XUMUYECKUE CBOWCTBA,
MOJIy4eHUE U TIPUMEHEHHE aMOP(HOro yrieposia U ero COPToOB C

HCIIOJIb30BAaHUEM PYCCKOTO (POAHOrO) A3bIKa U SI3bIKA XUMHH.
CpaBHMBAIOT CTPOCHHUE U CBOMCTBA aiMa3a U rpagura.
OnuChIBalOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA
yriaepona
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Kucnoponconepxamue
COEMHEHHMS yTiiepoaa

KonTponsHo-
o0obmaronuii ypok

XapakTepu3ylT cOoCTaB, (GU3NYECKUE W XMMHYCCKHE CBOWCTBA,
MOJTy4YeHHE U TPUMEHEHHE OKCUIOB YIIIepoJa C UCTIOIb30BaHUEM

PYyCCKOro (poaHoro) A3bIKA u sI3bIKA XAMUH.
YcraHaBnuMBalOT — NPUYMHHO-CIIEACTBEHHBIE  CBSA3M  MEXKIY
BUJAMU XUMHYECKHUX CBSI3€H, THUMAMU KPUCTALUIMYECKUX

PEIIETOK OKCUIOB Yyriepona, ux (PU3HMUYECKUMHU U XUMUYECKUMU
CBOMCTBaMH, a Takxke mnpuMmeHeHueM. CoO0malT MNpaBuia
TEXHUKHM  OE30MaCHOCTH TPHU  HCIONB30BAHUM  IIEYHOTO
OTOILICHUS. XapaKTEPU3YIOT COCTaB, PU3NUECKUE U XUMUICCKUE
CBOICTBa, MOJy4YEHHE U MPUMEHEHHUE YTOJIbHOW KHUCIOTHI U €€
cosieii (KapOOHATOB W THUAPOKAPOOHATOB) C MCIOJIb30BAaHUEM
pycckoro (pOAHOTO) SI3bIKA U SI3bIKA XUMUHU.

WMnmrocTpupytoT  3aBUCUMOCTh  CBOWMCTB  COJIEd  YTrOJIBHOM
KHCIIOTBI OT HX cocTaBa. llpoBoasr, HaOMIOAAIOT U
OIMHMCHIBAIOT XUMHYCCKHIA SKCIICPUMEHT C COOIIOACHHEM IPABUII
TEXHHUKH 0€30MacHOCTH.

Pacnioznator  kapOoHaT-uoOH.  BBINONHAIOT — pacu€Tel IO
XUMHYECKUM (HOpMyJIaM U YpaBHEHHSIM PEaKIUil, MPOTEKAIOIINX
C y4acTHEM COEJIMHEHUH yriiepoJa

32 | ludposas naboparopust IL.p. Ne 5. «ITomyuenue Ypok — npakTUKyM [Tosnydaror, coOuMparOT U pPACMIO3HAIOT  YIJEKUCIBIA  Tas3.
RELEON YTIJIEKHCIIOTO Ta3a u HaOmromaroT W ONMCHIBAIOT XUMHYECKUH OSKCIEPUMEHT ¢
Lndposoii naTunk W3y4YEHHUE €T0 CBOMCTBY» MOMOIIBI0  PYCCKOTO (POJHOTO) sI3bIKA W SI3bIKA XHUMHH.
3IIEKTPONPOBOAHOCTH @opMyIUpYIOT BBIBOJBl IO  pe3yjbTaTaM MPOBEAEHHOIO

HKCTIEPUMEHTA.
CoTpysHHYAIOT B TIpolecce ydeOHOro B3aMMOJCHCTBUS MpPHU
paboTe B rpynmnax

33 VYrneBo1opobt KomOunupoBanHblii | XapakTepu3yloT 0COOEHHOCTH COCTaBa U CBOMCTB OpraHW4YeCcKuX

YPOK

COCIMHEHUH. Paznmuuarot MpCACIbHBIC n HCIIPCACIbHBIC




yriaeBojopoasl.  HaspiBatoT W 3amuCBIBAlOT  (hOPMYJIBI
(MOTneKyNApHBIE M CTPYKTYPHBIE) BaXKHEHINUX MpeICTaBUTENCH
YIIeBOOPOAOB. [IpeanaraioT 3KCIepUMEHT 10 paclio3HABAHHIO
COCIMHEHUI HempeenbHOro cTpoeHus. HabmrogaroT 3a xoaom
XUMHYCCKOI'0 SKCIICPUMCHTA, OIMUMCBIBATH €ro U ACJIaTb BBIBOJbI
Ha OCHOBE HaOmoaeHuN. OUKCUPYIOT Pe3yNIbTaThl SKCIIEPUMEHTA
C TIOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA, a TAKXKE C IOMOIIBIO
XHUMHAYECKUX (POPMYII M ypaBHCHUIA.

34 Kucnoponconepxamue KoMOunmpoBaHHbIii XapakTepusyroT CIINPTHI, KaK KHCIIOPOACOAEPKAIINE
OpraHU4YeCcKHe YPOK opraHuueckue coenuHeHus. KrmaccupuuupyoT CcOUpTH 1O
COEIMHEHMS ATOMHOCTH.
HaspiBaroT npencraBuTesield OJHO- M TPEXAaTOMHBIX CIUPTOB U
3aMUCHIBAIOT U3 (POPMYIIBIL.
XapakTepusyroT KHCJIOTHI, KaK KHUCIIOPOJACOAEpXKALLNE
OpraHUYECKHE COCANHEHUS.
HaspiBaroT npencraBuTeniell  NpPEeAEibHBIX U HENPENEIbHBIX
KapOOHOBBIX KUCJIOT M 3alIMCHIBAIOT U3 (hOPMYIIBI.
35 Kpemnnii u ero KomOuHupoBaHHbIH XapakTepu3yloT CTPOSHHE aTOMOB M KPUCTAJIOB, (U3UYECKUE U
COEIMHEHUS YPOK XUMUYECKHE CBOWCTBA, MOJYyYEHHE M INPHUMEHEHHE KPEMHUS C

HCTOJIb30BAHUEM PYCCKOTO (POAHOTO) S3bIKA U S3bIKA XUMUH.
VYcTaHaBnMBalOT — MPUYMHHO-CIEJICTBEHHBIE  CBSI3U  MEXIY
CTPOEHMEM  aToMa, BHUAOM XHUMHYECKOHM CBSA3M, THUIIOM
KPUCTAIJIMYECKON PEIICTKU KPEeMHHUS, €ro (QU3NYeCKUMH U
XMMHUYECKMMHM  CBOMCTBaMHM.  BBINONHAIOT  pacdye€Tsl 1O
XUMHUYECKUM (OpMYJIaM U YpaBHEHHSIM peakiui, MPOTEKAIOIINX
C y4YacTHEM KpEMHHUS M €ro COE€IMHEHUH. XapaKTepu3yrT
cocTaB, (pu3MUeckre M XUMHUYECKHE CBOMCTBa, MOJIy4YeHUE U
IIPUMEHEHHUE COEUHEHUHM KPEMHHUS C MCIIOJIb30BAHUEM PYCCKOTO
(pomHOro) s3pika M si3blka XUMHH. CpaBHUBAIOT JUOKCHJIbI
yraepona M KpeMHMs. ONMCHIBAIOT — BaKHEHIIME  THIIBI
MPUPOJHBIX COEAMHEHUH KPEMHMsI KaK OCHOBHOTO »JJIEMEHTa
autocdepsl. Pacno3HaroT CuIMKaT-uoH
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CunrkaTHas
[IPOMBIIIIEHHOCTh

Ypok yCBOEHHS HOBBIX
3HaHUUI

XapakTepusyloT CHIIMKATHYIO IPOMBIIIEHHOCTD U €€ OCHOBHYIO
MIPOAYKLMIO. Y CTAaHABIMBAIOT aHAJIOTUU MEXKY Pa3IMYHbIMU
OTPACIISIMU CUJIMKATHOW ITPOMBILIIEHHOCTH

37 [TosryyeHne HEMETAJUIOB | YPOK yCBOEHUS HOBBIX | ONUCHIBAIOT HAX0XK/IEHUE HEMETAJUIOB B IPUPO/IE.
3HaHUI XapakTepusyroT (ppakIMOHHYIO IEPETOHKY KHJIKOTO BO3AyXa
KaK COBOKYIHOCTb (PU3UYECKHUX MPOIECCOB. APryMEHTUPYIOT
OTHECEHUE aKTUBHBIX HEMETAJIOB K OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIM IIPOLIECCAM
38 [lonyueHne BaKHEUIINX YPOK - IpaKTUKyM XapakTepusyloT XUMH3M, ChIPbE, allllapaTypy, Hay4HbIe
XMMHYECKHX COEIMHEHUN IIPUHLIMIIBI ¥ IPOYKIUIO IPOU3BOCTBA CEPHOU KUCIIOTHI.
CpaBHUBAIOT IPOU3BOICTBO CEPHON KUCIIOTHI C TPOU3BOJCTBOM
aMMUaKa
39 | Ludposas naboparopust O6o0menne o reme KombOunupoBaHHbIi [IpoBOAAT OLIEHKY COOCTBEHHBIX JOCTHKEHUI B YCBOCHUU TEMBI.
RELEON «HemeTasl 1 ux YPOK KOppekTupyroT CBOM 3HAHHS B COOTBETCTBUM C ILIAHUPYEMBIM
Lludposoit narunk COCIMHEHUS» pesynbraroM. Ilomydaror  xumuueckyro uHGoOpManuu U3
3JIEKTPOIPOBOAHOCTH pa3IUYHBIX UCTOYHUKOB. IIpeacTaBisior nHGOpMaLMIO MO TeMe
«Hemeramib B BUie TaOIUI, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM
yyciie ¢ npumeHeHuem cpeacts KT
40 K.p. Ne2 mo teme: Ypox - KOHTpOJIs [IpuMeHSIOT Ha MPaKTUKE paHee N3YYSHHBIM MaTepua, padoTas
«Hemeramibl 1 ux 3HaHUM [0 TpynmaM ¢ 33aJaHUsIMHU  PAa3HOTO YPOBHS  CJIOKHOCTH,
COEJTMHEHUS BBITNIOJHSIOT KOHTPOJBHYIO PadoTy.
MeTanibl 1 ux coenquHeHust (17 4)
41 [lonoxeHHEe METAILIIOB B VYpok ycBoeHUs HOBBIX | OOBACHAIOT dYTO Takoe MeTauibl. Pasnmuuaor  (opmel
[lepronnueckoii cucteme, 3HAHHUU CyLIECTBOBAHUS METAJUIOB: 3JIEMEHTHI U IIPOCTHIE BELIECTBA.
CTpPOEHHE aTOMOB U XapakTepu3yloT XUMHUYECKHE JJIEMEHTHI-METAUIBl 10  HX
KpHUCTAJLJIOB nonoxxenuto B Ilepuonmueckoit cucreme JI. 1. Menneneena.
[IporHo3upyroT  CBOHCTBA  HE3HAKOMBIX  METAJNIOB IO
nosioxkeHuto B [leproandeckoil cucteMe XUMHYECKUX 3JIEMEHTOB
J. . MenneneeBa. YCTaHAaBIMBAIOT NPUYUHHO-CIIEICTBEHHbIE
CBSA3M MEXKIY CTPOEHHEM aToMa, BUIOM XUMHYECKOW CBS3H,
TUIIOM KPUCTAJNIMYECKON PpELIETKH METAUIOB — IPOCTBIX
BEIIECTB U UX COSTMHEHUH
42 OO011I1e XUMHUYECKUE KomOunupoBaHHbIH OOBACHSAIOT YTO TaKOE Psii aKTUBHOCTH MeTasioB. [IpuMenstor




CBOMCTBA METAJIOB

YPOK

€T0 IJIA XapaKTCPUCTUKU XUMHUUICCKUX CBONICTB MMPOCTBIX
BeleCTB-MeTauioB. O000MIAI0T CUCTEMY XUMUYECKIX CBOMCTB
METaJJIOB KaK «BOCCTAaHOBHUTENbHbIE CBOMCTBaY. COCTABIISIIOT
MOJIEKYJISIPHBIE YPABHEHUS PEAKIUHN, XapaKTePU3yOIINX
XUMUYECKHE CBOMCTBA METAJIOB B CBETE YUCHUS 00
OKHUCJIUTENbHO-BOCCTAHOBUTEIIBHBIX MPOIIECCaX, & PEaKLUU C
Y4aCTUEM DJICKTPOJIUTOB, IPCACTABIIATE TAKKC U B MOHHOM
Buje. HabmoaroT v ONMKCHIBAIOT PEaKIIMK MEKY BEIIECTBAMU C
MTOMOIIIBIO PYCCKOTO (POIHOTO) SI3bIKA M SI3bIKA XUMUH.
CamocTOosATEIbHO MPOBOASAT OIBITHI, TOATBEPKIAOIINE
XMMHUYECKHE CBOMCTBA METAJUIOB C COOIIOICHUEM TPABUI
TEXHHUKHU 0€30MaCHOCTH

43 OO0111as1 XapaKTepuCcTUKa Ypok ycBoeHus HOBBIX | OOBACHAIOT ATHUMOJOTHIO HAa3BaHUS TPYIIBl  «ILEJIOYHbIE
[IICJIOYHBIX MCTAJITIOB 3HaHUH MeTautb. J[atoT o0mIy0 XapakTepUCTHKY IIEIOYHBIM METaJlIaM
44 OO11ast XapaKTepUCTHKA KomOunupoBaHHbI# 0 MX NoJoXeHuto B [lepuoguyeckoi cUCTEME XHMHUYECKUX
LIEJIOYHBIX METAJIJIOB YPOK anementoB JI. . Menneneesa.
XapakTepusyrT CTpoeHue, PU3nIecKre 1 XUMUIECKUEe CBOMCTBA
IIEJIOYHBIX ~METAJUIOB B  CBeT€ O0OILIero, OCOOEHHOTO U
€IMHUYHOTO.
[IpenckaspiBatoT GU3MUECKUE U XMMUYECKHE CBOMCTBA OKCHIOB
U THJIPOKCHUJIOB IIEJOYHBIX METAJJIOB Ha OCHOBE UX COCTaBa W
CTPOEHMSI M  MOATBEPXKAATb  IPOTHO3Bl  YPABHEHUSAMH
COOTBETCTBYIOIINX peaKkuum. [IpoBoasar pacyeThI 1o
XUMHUYECKHM (OopMyJIiaM U YpaBHEHHUSIM PEaKLUi, IPOTEeKaroIuX
C Y4acTHEM HIeJIOUHbIX METAJIJIOB U UX COEAMHEHUN
45 OO011ast XxapakTeprcTUKa VYpoK ycBOEHHs HOBBIX | XapaKTepU3yIOT CTPOCHUE, PU3NIECKUE U XMMUIECKHE CBOICTBA
[11€JI0YHO3EMETBHBIX 3HAHUMI IICJIOYHO-3E€MENBHBIX METAJIOB B CBETE OOIEro, 0COOEHHOTO U
MeTalIoB enuHugHOrO. llpenckaspiBaloT (QHU3MUECKHE M XUMHUYECKHE
46 OO1mmas xapakTepUCTHKA Kom6uHMpOBaHHBIIH CBOMCTBa OKCHJIOB M THIAPOKCHUIIOB MeTaioB [IA rpynmbl Ha
I1€JI0YHO3EMENBHBIX YpOK OCHOBE MX COCTaBa M CTPOEHUS U MOJATBEP)KIAIOT IMPOTHO3BI
METAJLIOB YpaBHEHUSMHU COOTBETCTBYIOIIMX PEAKIIHIA.

[TpoBonAT pacdeTsl MO XMMUYECKHM (hOpMyJiaM U ypaBHEHUSIM
peakLyil, IPOTEKAIOIIKUX C YYaCTHEM ILIEJIOYHbIX METAJJIOB U UX




COeqUHEHUN

47

JKécTtkocTs BOABI U
CIIOCOOBI €€ yCTpaHEHUS

YpoK yCBOEHHS HOBBIX
3HaAHUUI

OOBACHSIOT 4qTo TaKoC (OKCCTKOCTb BOJIBI».
Pazaugaror BPEMCHHYIO MW IIOCTOSSHHYIO JKCECTKOCTH BO/JBI.
Hpemlara}oT CIIOCOOBI YCTpaHCHHA KECTKOCTU BOJbI. HpOBOI[HT,
Ha6J'II-OJIaI-OT M ONHCBHIBAIOT XHUMUYECCKUMN OKCIICPUMCHT, C
CO6J'IIO,[[CHI/ICM IpaBnJI TCXHUKH 0e30IMacHOCTH

48

IT.p.Ne 6. «ITonyuenue
JKECTKOM BOJBI U
CIIOCOOBI €€
yCTpaHEHUS

KoMOuHMpoBaHHBIM
YPOK

[lomyuaror, coOuparOT W pPACHO3HAIOT YIJEKUCIBIA  Tras.
Oo6parmarorcs c 1a60paTOPHBIM o0opyaoBaHuEM u
HarpeBaTejIbHbIMM INPUOOpaMH B COOTBETCTBUU C IPaBUJIAMU
TEeXHUKHU Oe3onacHocTH. HabmoaloT U ONUChIBAIOT XUMHYECKUI
SKCIIEPUMEHT C MOMOUIbIO PYCCKOTO (POJIHOT0) sI3blKa U S3bIKa
xuMuu. QOpMyIUPYIOT BBIBOJIBI [0 pe3yJIbTaTaM MPOBEJEHHOTO
skcriepuMmenTa.  CoTpygHHuYaroT B Ipolecce  yd4eOHOro
B3aMMOJICHCTBHS IPU paboTe B rpymHmax
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IAJTFOMUHUH U €70
COeqMHEHUS

VYpok - mpakTuKym

XapakTepusylT  QIIOMUHUKA 10  €ro  IIOJOXKEHHUIO B
[lepuonuueckoit cucrteMe xuMuueckux diemeHtoB J[. .
MenneneeBa.  OnuceIBalOT ~ CTpOCHUE,  (QU3MUECKHE U
XUMUYECKHE  CBOMCTBAa  alIOMMHMS,  HNOATBEpXKIAs  HX
COOTBETCTBYIOIIMMH YPAaBHEHUSIMU PEAKLUN.

OOBSCHAIOT JBOWCTBEHHBIM XapakTep XUMHUYECKHUX CBOWCTB
OKCHJIA ¥ THIPOKCUA AITFOMUHUS.

50

Hudposas nabopaTtopust
RELEON

I{udpoBoit maTank qaBIeHIS

PKene3o

Ypok yCBOEHHS HOBBIX
3HAHUN
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CoennHEeHNS Kee3a

KomOuH1poBaHHBIH
YPOK

XapakTepusyroT MOJIOKEHHE Xkee3a B [lepuonnyeckoil cucreme
xumuyeckux onementoB JI. WM. MengeneeBa, 0coOEHHOCTH
cTpoeHus aroMa. ONUCHIBAIOT (U3MYECKHME M XMMHUYECKHE
CBOMCTBAa JKeje3a, MOATBEpXkKAAas HX COOTBETCTBYIOLIUMU
YPAaBHEHUSAMHU  PEAKILIHI. OOBACHAIOT  HAIMYME  JIBYX
reHeTHYECKUX pANOB CcoeluHeHmit kenesa Fe’+ u Fe*
YcTaHaBnMBaOT 3aBUCUMOCTh oOJacTeld MPUMEHEHUs Kele3a U
€ro CIJIaBOB OT CBOMCTB. lIpoBomAT pacde€Tsl 10 XMMHYECKUM
dbopMysaM U ypaBHEHMSIM peakuil, MPOTEKAIOIINUX C y4acTHEM
xKene3a U ero coenquHeHui. HaOmonaloT 1 ONMCHIBAIOT peaKIUuu
MEX/y BEIIEeCTBAMU C MOMOIIBIO PYyCCKOro (POJHOrO) Si3bIKa U
S3bIKa XUMHUU
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Hudposas 1aboparopus
RELEON

IudpoBoii naTunK qaBICHI

[L.p. Ne 7 «Pemenue
PKCIEPUMEHTAIBHBIX
3a/1a4 110 TEME
«MeTtanaby

YPpOK-IIPaKTUKYM

OKCIEpUMEHTATHHO HCCIICAYIOT CBOWCTBA METANIOB W  UX
COCIMHEHUH, pemaTh JKCHEPUMEHTANbHBIE 3aJa4dl IO TeMe
«Meramnby. PabortatoT ¢ n1abopaTopHbBIM 00OpYIOBaHUEM H
HarpeBaTelbHBIMU TPUOOpPaMU B COOTBETCTBUU C TpaBUIAMU
TeXHUKH Oe3omacHocTH. HabmromaroT CBOMCTBA METAIJIOB M UX
COCIMHEHUI U  SBICHHWH, MOPOUCXOASIMIUX C  HUMHU.
OmUCBIBAIOT XUMUYECKUN OKCIICPUMCHT.
@opMynUpPYIOT BBIBOJABI 1O  pe3yJbTaTaM IPOBEIECHHOTO
skcniepuMmenTa. Onpenenstor (Ucxonas w3 y4eOHOW 3amaun)
HE00X0IMMOCTh WCIOJIb30BaHUS HaOII0IeHUS Wi
IKCIICPUMEHTA
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Koppo3us mMeramioB wu
CIIOCOOBI 3aITUTHI OT HEC

YpoK yCBOEHHS HOBBIX
3HaAHUUI

OOBACHAIOT YTO TaKoe KOppo3Ws. Pa3znuuaroT XUMHYECKYI0 H
AJEKTPOXUMHUUYECKYIO  KOppOo3uH. VIITIOCTpUpYIOT — TOHSTHS
«KOPpO3USD», «XUMHUYECKasi KOPPO3US», «IJIEKTPOXUMHUUYECKAs
KOppO3Ush» TpHUMEpaMH. XapaKTEPU3YIOT CIIOCOOBI  3aIUThHI
METAJUIOB OT KOPPO3UH

54

MeTasl B IpUpoOeE.

YpoK yCBOEHHS HOBBIX
3HAHUU

Knaccudunupyrot ¢hpopMbl IPUPOIHBIX COEAMHEHUN METAIIOB.
XapakTepu3yroT o0uIre crocoObl MOMYYeHHs METAJJIOB: MHPO-,

55

[ToHsITHE O METALTYpIrUn

Ypoxk- ceMuHap

THIPO- U DJIEKTPOMETAILTYPrHH.
KoHKkpeTn3upyoT 3T cHocoObl MpUMepaMHd W ypaBHEHUSIMU
PEeaKImii C COCTaBICHHEM DJIEKTPOHHOTO OaiaHca.

OnuceIBalOT TOMEHHBI  TPOIECC W DJIEKTPOIUTUYECKOE
MOJTyYeHHE METAJLIOB.

Paznuyarot u€épHble ¥ IBETHBIE METAILIIBI, YYTYHBI U CTAJIH
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O060011IeHE 3HAHUH T10
TeMe «MeTayuiny

O6o0mmaromuii ypox

O06001a0T ¥ CUCTEMATU3UPYIOT CBOU 3HAHUS T10

Teme: «Metaiub. [[pUMEHSIOT Ha TIPAKTUKE PaHee U3YYCHHBIN
MaTepuan, padoTas 1o TPyTIaM ¢ 33JJaHUSIMHU Pa3HOTO YPOBHS
CIIOKHOCTH
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KoHnTtponbHast padot 3 o
reme «Metamibb

Ypok KOHTpoOJIs

[TpuMeHSIOT Ha TPAaKTHKE paHee U3yUeHHBIN MaTepuall, paboras
110 rpymnIaM € 3aJaHuAIMHA Pa3HOTO YPOBHA CJIOKHOCTH,
BBITIOJTHSIIOT KOHTPOJIBHYIO padoTy.

XuMusi 1 OKpy:Kaomas cpeaa (2 1)
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[Xumuueckas

|  Kombunuposaumsblii

| HuTterpupytotr cBeaeHus 1o Guzndeckoi reorpaduu B 3SHAHUS




OpTaHu3aIHs IUIAHETHI
SeMIst

YPOK

0 XMMHYECKOM OpraHu3alyy IUIaHEThl. XapaKTepU3yOT
XUMHYECKHI COCTaB I€OIOTUYECKUX 000I04YeK 3eMITH.
PaznuyaroT MuHepanbl U TOPHBIE OPOJbI, B TOM YHCIIE U PYIbI
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Oxpana

OKpYXKaroIiei cpeabl OT
XUMHYECKOTO
3arpsi3HEHUS

Ypok — ceMuHap

XapakTepus3yloT  HCTOYHUKH  XMMHYECKOIO  3arpsA3HEHUS
okpyxaromiei cpeabl. ONUCHIBAIOT II100AJIbHBIE 3KOJOTUYECKUE
npoOJeMbl  4YeJIOBEYECTBA,  CBSI3aHHbIE C  XMMHUYECKHM
3arpsiHeHueM. [IpeanaraioT myTM MHUHUMU3ALMKA BO3JCHCTBUS
XMMHMYECKOTO  3arpsA3HEHMs  HA  OKPYXKalILIyl  cpexy.
[IpuBojAT npuMepsl  MEXAYHApOAHOIO  COTPYJIHHYECTBA B
00JIaCcTH  OXpaHbl OKpY’Kalollel cpeabl OT XHMHUYECKOIo
3arps3HEHUs

(OI) (7 u)

O000menue 3HaHNI 110 XUMHUH 32 KypC OCHOBHOM IK0JbIL. [ToaroroBka k OCHOBHOMY rocyapcTBeHHOMY IK3aMeHY
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Bemectsa

Oo6o0maromuit ypox

[Ipencrasnstor nuagopmanuio o Teme «llepruoanyecknii 3aK0H U
[Iepuonnueckas cucrema [I. . MenneneeBa B cBeTe TEOpUU
CTPOEHHS aToMa» B BHUJE TAaOJIMIl, CXEM, OIIOPHOI'O KOHCIEKTA, B
TOM 4yucCIIe c [IPUMEHEHUEM CPEICTB HKT.
BBINONHSIOT TECTOBBIE 3aJ1aHus o TEME.
[IpencraBnstor uHbopManui 1o Teme «Bumbl XuUMHUYECKHUX
CBA3€M M TUINBl KPUCTAIMYECKHX pEIIETOK. BzauMocBs3b
CTPOEHUS M CBOICTB BELIECTB» B BUJE TAOJIHUI], CXEM, OIOPHOTO
KOHCIIEKTa, B TOM 4uciie ¢ npuMmeHenueM cpencts MKT
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Xumudeckue pCaKkunu

O6o0maromuii ypox

[IpencraBnstor  uHpopmammio 1o Teme «Kiaccudukanms
XUMUYECKHX PpEaKUUi IO pa3IuYHbBIM npu3HakaMm. CKOpoOCTh
XMMHUYECKHX peakuuil B BUAE TaOMUI, CXEM, OIOPHOIO
KOHCIIEKTa, B TOM 4Hcie ¢ npuMeHeHnem cpencts HKT.
BeinonHAOT TecTOBBIE 3afaHMs 10 Teme. Xapakrepusyor OBP,
OKHCJIUTENb U BOCCTAHOBUTEIIb.
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OCHOBBI
HEOPraHUYECKOM
XUMUHN

O6o0maromuii ypox
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OCHOBBI

HEOPraHUYECKOM

O6o0maromuii ypox

XapakTepu3yloT oOmMe, OCOOCHHble M  HWHAWBUAyaJbHbIC
CBOWCTBAa KHCJIOT, OCHOBaHUM, COJIEH B CBET€ TEOPHH
IEKTPOITUTUYECKON JUCCOLMALINN.
ApPryMEHTHPYIOT BO3MOXKHOCTb  MPOTEKaHUS  XUMHYECKUX
peakuuil B pacTBOpax »JJEKTPOJIMTAX HCXOAd W3 YCIOBHUN.




XUMHUH

KnaccupunupyroT HeopraHmdeckue BELIeCTBa 0 COCTaBy U
cBoiictBaM. IIpuBOASAT mpuMepsl MpeACTABUTENECH KOHKPETHBIX
KJIACCOB U TPy HEOPTaHUYECKUX BEILIECTB

64 [ToBTOpEeHue u KomOuuupoBaHHbIH BBINONHAIOT TECTHI M YIPAXHEHUs, PEIIAIOT 33/1a4H [0 TEME.
00001 HNE TIO TEME. YPOK [TpoBOIAT OIICHKY COOCTBEHHBIX IOCTUKCHUN B yCBOSHUH TEMBI.
[TonroroBka k KoppekTupyoT cBOU 3HaHHS B COOTBETCTBUU C IJITAHUPYEMBIM
KOHTPOJILHOH paboTe pe3yJIbTaTOM

65 KontpomnbHast pabotaNed | Ypok KOHTpoIIst [TpuMeHSIOT Ha MPaKTHKE paHee U3yUYCHHBIH MaTepual, padoTast
«HToroBas 1o Kypcy 0 TPYIIIaM C 3aJJaHUSIMHA PAa3HOTO YPOBHS CIIOKHOCTH,
OCHOBHOM IIKOJIBD) BBINOJIHSAIOT KOHTPOJIBHYIO paboTy.

66 |AHAJIU3 KOHTPOJIBHOM KoppekTupyoT cBou 3HaHUS

pabotsl. [lonBenenmne
WTOTOB TOJIa.




TOMKA !'POCTA JlabopaTtopHsbie paboThl 8 kimacc [IpakTuueckas padora Ne 1. «3ydeHue cTpoeHus IIaMeHI

Teopernueckas yacTb: ['opeHrE — CIOKHBIA TPOIIECC, COMPOBOKIAIOIIUNCS BBIICIICHUEM YHEPTUH, KaK IMPABUIIO, B

BU/IE TeIlJIa U CBeTa. Pa3nmu4aroT roMoreHHoe ropeHue (Hampumep, mpu paboTe ra3oBoii TOPENKu), U TeTepOreHHOe TOpeHre (HalpuMep, TOpeHue

CIHUPTa B CyXOro Toprouero). B paccMoTpeHHBIX puMepax MiaMsi UMeeT CXOAHOE CTpOeHHE. B HEM MOKHO BBIJICIIUTh TPU YaCTH.

BuyTpenHuii KoHyc TEMHOTO I[BeTa (B CiIyuyae ra30BOil rOpEJIKM CUHETO 1[BeTa) ¢ HUu3kou Temmneparypoid ~ 300—500 °C. 3nech mpoucxoauT

UCTIapEHHE U Pa3JI0KEHUE TOPIOYETO BEIIECTBA.

Cpennuii BOCCTAaHOBUTEIBHBIM KOHYC COCTOUT U3 CMECH BO3/yXa M TOPSIIETO Ta3a. 3/1ech Mo BIusiHuEM Oojiee Bhicokoi Temmepatypsl (1500—1800

°C) NpOAYKTHI UCTIAPEHUS U PA3TI0KEHHSI TOPIOYMX BEIIECTB AKTUBHO PEArupyroT ¢ Kuciaopoaom. Ecim yacte yriepoa octacTcsi CBOOOIHOM, TO €ro
Menbyaiime YaCTUlbl PACKAIIAIOTCA U IPUAAIOT IIJIAMCHHU APKOC CBCUCHUC. JTa yacTh IUIaMEHHU Oorara YrapHbIM I'a30M CO —— CWIBHBIM BOCCTAaHOBUTCIIEM,
M03TOMY €¢ Ha3bIBAIOT BOCCTAHOBUTENbHOM. Touka Hanbosee BICOKOM TeMIlepaTypbl HAXOAUTCS Ha OCTPUE BOCCTAHOBUTEIHLHOTO KOHYCA.

BHEHUI OKUCIUTENBHBINA KOHYC 00pa3yeT HEBUIMMYIO 000JI0UKY, OKPY/KAFOILY O ITaMsl. 3/1€Ch 110/l BAMSHUEM 3HAYMTEILHOro puToka KACI0poad

BO3JyXa IPOMCXOMT MOJHOE OKHUCIeHUe roprovero sentectsa 10 COo 1 HoO (pu ropeHnn CyXoro roprouero Ha OCHOBE YPOTPOIIMHA e

obpasyercs N2). [Ipu 3Tom octaetcs U30bITOK KHCIOPO/1a, KOTOPBIH MPH BEICOKOHM TeMIepaType 001a1aeT BBICOKOW OKUCITUTEIFHON aKTUBHOCTHIO,
IMO3TOMY BHCHIHAA YaCTh IJIaMCHU HA3bIBACTCS OKHUCIIUTEIILHOM. HCHOJ’II)?:Y?I nmoaayB BO3AyXa, MOXKXHO YBCIIMYUTDb TEMIICPATYPY IIJIaMCHHU.
[pakTtudeckas yacTh: L{enb ombITa: M3yYUTh CTPOSHHE TUIAMEHH, ONIPEICITUTh TEMIIEPATYPy B Pa3HBIX €r0 30HaX MPH UCIIOIb30BaHUH PA3TUIHBIX
WCTOYHUKOB TeIIa .

Ilepeuenv 0amuuxoe yugposou rabopamopuu: TaTINK TEMIIEPATypbl TEPMONAPHLI. /Jonoinumenvhoe 060pyooeanue: ITATHB C 3aKUMOM;
AeprkaTenb I IPOOUPOK; CIUPTOBKA . Mamepuanvl u peakmugsl: CIUPT ATUIIOBBII; CyX0e roprouee; cBeya.
Texnuxa 6e3onacnocmu

1. . PaboTta cBs3aHa C OTKPHITHIM INITAaMEHEM — OEperuTech 0XKOra.

2. . Tepmomnapa rmocie U3BJICUYCHHUS U3 TUTAMEHH OCTHIBAET HE Cpa3zy — Oeperurech 0xora. 3.B ciupToBKe CONEPKUTCS TOPIOYast JKUIKOCTb.

Hncmpykyus K 6b1N0OIHEHUIO.
1.IToakIt0uMTE BEICOKOTEMIIEPATYPHBIN JATYUK (TEPMOIIApy) K PETUCTPATOPY AAHHBIX (KOMIIBIOTEPY ). 3aKpENMUTe JaTUUK B IITATUBE TAK, YTOOBI €ro



KOHYMK Kacayucsi UTUIIS CHUPTOBKH .
2. 3axrure ciupToBKY. Korma mokasanusi CTaOMIM3UPYIOTCS, 3aMIINTE 3HAYCHUE TEMIIEpaTyphl Ha cxeMe miamenu (puc. 1). 3.Ilepemeraiite maTuank
TEMIIepaTypbl B CIEAYIOLIYIO TOUKY IJIAMEHH B COOTBETCTBHHU CO cxeMou. [l aToro ocnabisiite MydTy 1 nepemernaiTe e¢ (BMeCTe C Jankou u
JaTYMKOM) B Hy>kHOE MecTo. Korzia mokazanusi CTaOMIN3UPYyIOTCsI, CHOBA 3aHOCUTE 3HAYCHHUE TEMIIEPaTyphl B COOTBETCTBYIOIEH TOUKE HA CXEMY .
4 . Tak u3MepbTe TEMIIEPATYPY BO BCEX TOUKAX IJIAMEHH, OTMEUEHHBIX Ha cxeMe . 5 . [loBropure 1elicTBUSA CO CBEYOM U CYXUM FOPIOYHM.

/
TOUKA ! POCTA 6.00parute Buumanue! [Ipu u3ydeHur CTPOCHHUS IUIAMEHU CyXOTr0 FOPIOYero ucnosib3yercs 1/4 yacts Tabnerku. Kycouek
rOpIOYero MoMemnialT Ha KePaMUUECKYIO IITUTKY.
Puc. 1. Touku uzMepeHus Temnepatypsl IuiaMeHu / . BHecuTe B riaMsi CIMPTOBKY Ha MOJIMUHYTHI PpoOUpKy. V3BiiekuTe NpoOUpKy U3 IIIaMEHU U
paccMoTpHTE €€ OBEPXHOCTb.
8 . [ToBTOpHTE OMIBIT CO cBeuoit. Kakoro 1Bera o6pazoBaics HasieT? Uto 310 3a BemecTBo? Pe3ybTaThl M3MepeHHH/HAOTIOICHHIMA

Hcrounn TemnepaTypa 0K0JIO Temnepatypa B cpeliHEM Temmnepatypa B BepxHeii | Uto o6pa3oBanoch
Ne | buTnns (kycouka YacTH IUIaMEHU 4acTH IIJIaMEHU Ha MIOBEPXHOCTH
TEIUIOTHI TOPIOYETO) pOOUpKH

1 | ComproBka

2 | Cseua

3 | Cyxoe roprouece

Boisoow::
B BBIBOAaxX yKa3arhk, KaKOH UCTOYHHK TETUIOTHI MPEANOYTHTEILHO HCIIONH30BaTh B XUMUYECKOU Ta0OPATOPHH U TTOYEMY .
Konmponvnwvie 6onpocui:
1 . Kakoiif uICTOYHUK IJIaMeHu ObLT ucnosib3oBaH? 2 . Kakast vacTh mumaMeHu camasi ropsigas?
3 . Jlo xakoit MakCUMaJIbHOM TeMIEepaTyphl yAaeTcs MporpeTh Tepmonapy? 4 . Uto ropsiuee — HEHTp MIaMEeHH WK Kpast?

1. . [louemy cipTOBKA TOPUT OUYTH OECI[BETHBIM IIJIAMEHEM, a CBeua — CBETAIMM? MO>KHO JIM UCTIONB30BaTh CBEYHU B JIA0OpATOPUU

BMECTO CITUPTOBOK?

2. . Kakue npoayKThl TOpEHUSI OJJUHAKOBBI Y CIIUPTOBKH U cBeun? 7 . 3aganue jyist noarotosku k ' A, BITP
[Ipu HarpeBaHuM TBEPBIX BEMIECTB B MPOOHPKE HEOOXOIUMO: 1.B35Th MPOOUPKY B PYKH M HArpeBaTh TY YaCTh, TJI€ JICKHUT BEIIECTBO; 2.3aKPEMUThH
MpoOUPKY B MITATUBE U HATPEBATh TY YaCTh, TJIC JISKHUT BEIIECTBO;



. -

3.B34Th IPOOHUPKY B PYKH, IPOTPETh BCIO IPOOUPKY, a 3aTEM Ty 4YacThb, I/I€ JIEKUT BELIECTBO; 4.3aKpEenUTh NPOOUPKY B
HITaTUBE, IPOTPETh BCIO MPOOUPKY, a 3aT€M Ty YacTb, I1Ie JISKUT BemecTBo . (IIpaBuibHbI oTBET: 4 .)
8.3amanue i pa3BUTHS QYHKITMOHATHHON IPaMOTHOCTH
B xuure Marikia ®apanes «Vcropus cBedn» aBTOp ONUCHIBAET OIIBIT, KOTOPBIM OH AEMOHCTPUPOBAI HA CBOMX JIEKIUAX. B 1u1ams cBeun oH nmomernan
M30THYTYIO CTEKJITHHYIO TpYOKy. O1H KOHel| TpyOKH OIycKajics HealeKo OT (GUTHIIs, BTOPOM BHIBOJIMIICS HA HECKOJIBKO CAHTUMETPOB OT IIAMEHH.
UYepes HEKOTOpPOE BpeMsi K KOHILY TPYOKHU MOJHOCUIIN TOpAILyIo TydnHy. [1osBiasiocs miamMs, KOTopoe CyIeCTBOBAIO OTAEIBHO OT IJIAMEHHU CBEUH.
Kax M0»kHO 00BACHUTE 3TO siBICHHE?
Otgert: B 3T0ii yacTH 11aMeHu MpoUCXoIuT ucnapeHue napaduna. Ilapsl mapaduna Ha Bo3ayxe, pH NOKUTAHUH,
3aropatorcs. Puc. 2. OnsIT ¢ yaMeHeM cBeun

TOUYKA \' POCTA . 3
\ l[eMOHCTpaIH/IOHHbII/I IKCHICPUMEHT Ne 1. «Bwvioenenue u nociowienue menia — NPUSHAK XUMUUECKOU peaKkuyuu)

Teopernueckas yactb. Pabota npoBoautcs nmpu nzydeHun temsl «lIpu3Haku XuMUUecKux peaxiuii». Boiienenue u

MOTJIOLICHHUE TETUIOTHI, U3MEHEHNE OKPACKU PACTBOPOB MIIM BEIIECTB, BHIJICIICHHE Ta3a SIBISIOTCS OCHOBHBIMY IPU3HAKAMHU XUMHUECKHUX PEaKIUil.
Taxke uMeeT CMBICI MOBTOPUTH Pa0OTy MPU BBEJICHUH MOHATHUS «TEIIIOBON dPPEKT peaKIum .
[IpakTudeckas 9acTb. [lens paboThl: TPOAEMOHCTPUPOBATH BBIJICICHHUE U MOTJIONICHHE TETIa MPU XUMHUECKHUX peakiusax. CBa3aTh MOKa3aHUs TaTYMKa

TEMIIEPaTypbl C OCSI3aTEIbHBIMU OLLYICHUSIMHU.
Ilepeuenv oamuukos yugposoil 1abopamopuu. TATIMK TEMIEPATyPhI TNITATHHOBBIH.



Hononnumenvrnoe obopyodosanue. npa xumudeckux crakana (50 M), mpoMbIBajIKa ¢ AUCTHILIMPOBAHHOM BOIOM, CTaKaH IS CIIMBA OTPaOOTaHHBIX
pacTBOpPOB.

Mamepuanvi u peakmugwl: aMOMUHUEBAs: TPOBOJIOKA WU rpanyiibl, 20%-Hb1ii pacTBop ruapokcuaa Hatpust NaOH, 10%-ub1i pacTBOp YKCyCHOM

kucnotel CH3COOH, ruapokap6onat marpust NaHCO3 .

Texnuka 6e3onacnocmu. 1 .Pabotats B oukax. 2. Tpebyercs cobmroaenue Mep 6€30MacHOCTH IpU paboTe ¢ TUAPOKCUIOM HATPHS U HarpeBaTeIbHBIMU
pubopamH.

Hucmpykyus k evinoanenuro: 1.B xummaeckuii ctakad HaneiTe pactop menoun NaOH. M3mepste ero Temmeparypy. [lomectrute rpaHysibl MM IPOBOJIOKY
QIFOMUHUS TaK, 9TOOBI HAJI HUMH OCTaBajcs CII0H kuakocT. Korna HauHETCs peakiysi, 00paTuTe BHUMaHKE IKOJHHUKOB Ha BBIICJICHUE Ta3a U
yBeJIMYeHUE TemnepaTypsl. JKenaTeapHo (eciu peakius UACT He CIIMIIKOM OypHO) MPONTH IO KJIAcCy U JaTh IIKOJIBHUKAM IIOTPOraTh CTaKaH, YTOObI
yOequThCs, UTO €ro COAEPIKUMOE pa3orpesiocb. OTMEThTE MaKCUMANIbHYIO TeMIepaTypy pacTBopa. [lomyueHHbIH pe3yabTar 3aHecCUTe B TaOIULLY .

2.IIpomoiiTe naTuuk TeMieparypsl BOJOW. B cTakaH HaJlelTe yKCYyCHYIO KUCIIOTY 1/3 mo BeIcoTe. 3MephTe e¢ Temneparypy.

HeGonpmmMu mopuusiMu HaCchIIbTE THAPOKAPOOHAT HATPHS, TOMEIINBAs JATYMKOM TeMIiepaTypsl. OOpaTuTe BHUMaHHUE IIKOJIBHUKOB Ha BBIICJICHNE
rasa - Ipu3HaK XxuMudeckou peakuu. [Tocmorpure, kak u3mMeHsercs temneparypa. OTMeTbTe MUHUMAJIbHYIO TEMIIEPATypy pacTBOpA.

[TosrydeHHbIH pe3yabTaT yYeHUKH 3aHOCAT B Ta0nuily. Pe3ynbrarel n3MepeHuii /Ha0o1eHui

PearI/IponmHe BCIICCTBA HavannHas TeMIICpAaTypa MaxkcumanbHass/MAHUMAJIbHAS BBII[eJ'IeHI/Ie WJIK IIOTJIOMICHHUC
pacTBOpa TEMIICpATypa pacTBOpa TCIIIIOThI

PacTBop mienouu u anroMuHui

PacTBOp yKCYCHOI KHCIIOTHI U colia

Bv1600v1: YkazaTh nNpu3HaKU XUMHUUECKUX PEAKLIUH.
Koumponvnuvie sonpocuwi:
1. .IlpuBenute nmpuMepsl peakUyii, MPOTEKAIOIINX C BBIAECICHUEM TEIUIOTHI.
2. . Jlng nmosydeHus HETaICHOM U3BECTH MEJI IIPOKAJIMBAIOT IIPH BHICOKOM TeMriepaType. K kakoMy THIy MOKHO OTHECTH 3Ty peakiuio?
3.3ananue ans noarotoBku k I'NA, BIIP: Tonbko XuMHUUYecKHe sIBJICHUSI IEPEUUCIIEHBI B TPYyIIIE:
1.'openue cBeun, BeINaieHUE JOKIEBBIX Karelb, KUIIeHHe Boibl 2.CkucaHue s0J109HOro COKa, CKUCAaHUE MOJIOKA, pACTBOPEHHUE Mea B YKCyce
3.TasiHue cHera, TUTaBJICHHE CBUHIIA, IPOTyXaHUe KypHuHOTO siiia 4.00pa3oBaHue TyMaHa, ropeHre OCHTalIbCKOW CBEYH, TOPEHHE MTPUPOIHOTO raza



TOUKA ! POCTA JleMoHcTpanmoHHbIi YkcniepuMeHT Ne 2. «Paznoscenue 600l dnekmpuuecKkum mokom»

Teopernueckas yacts. [lepen Hauanom paboOTHI cIeayeT 0OCYAUTH CO IIKOJILHUKAMU BOIIPOC: MIPOCTHIM MJIM CIIOKHBIM BELIECTBOM sBisieTcs Boaa. [locie

BBIIBM)KEHUS YUAITUMKCS pa3JIUYHbIX TUIIOTE3 YUUTENb IPOCUT IPEJIOKUTh BAPUAHTHI UX SKCIIEPUMEHTAIBHOM TPOBEPKH.

OOBIYHO JAHHBIHN OINBIT PEKOMEHIYIOT MPOBOJIUTE B ipubope ["'opmaHa, yCTpONCTBO KOTOPOTO SIBISIETCA JJOCTATOYHO CIIOKHBIM IS
BOCBMUKJIACCHUKOB. Y JOOHEE €ro MpoBOJUTH B IPUOOPE JIIsl ONBITOB C 3JIEKTPUUECKUM TOKOM, UCIOJIB3Ys B KauecTBe 3aeKTponuTa 10%-Hblii
pacTBOp TUAPOKCHUIA HATPUS U CTaJbHbIE (JIyUllle HUKEJIEBbIE) 3JIeKTPoIbl. Bo n30ekaHue BCIeHUBAaHUSI pacTBOpaA MPH IEMOHCTPALMH K AJIEKTPOJIUTY
cienyet 100aBUTh STUIIOBBIHN crupT (Ha 4 00BEMa pacTBopa iekTponauta 1 006eM 95%-Horo pacTBopa cnupTa) .

[IpakTuyeckas yacTh. Llenb paboThl: chopMUpOBaTH MPEACTABICHUS Y YUAIIUXCS 00 aHaJIN3€ CII0XKHBIX BEIIECTB U U3MEHEHUH MOJIEKYJI CIOMKHBIX
BELIECTB B X0/1€ XMMHUECKUX PEaKLIUM.

Hononnumenvnoe obopydosanue. IpuOOP 7151 ONBITOB € JIEKTPUUECKUM TOKOM; UCTOUHUK IIOCTOSHHOT'O TOKA: IPOOUPKU - 2 IIT., IPOHYMEPOBAHHBIE;
JIY9UHKA; CIUPTOBKA; MPOOKU —— 2 IIT, TUHIIET .
Mamepuansi u peakmugul. ciupt 3TUIIOBBIN, 10%-HBI pacTBOD 1IEI0YH.
Texnuxa 6e3onacnocmu:. Paborath B oukax. TpeOyroTcs crenuaibHble Mepbl 0€301aCHOCTH TP padoTe C THIPOKCHIOM HATPHUS .
Hucempykyus k evinonnenuro’ 1.3an10JHUTE AIIEKTPOIUTUUECKYIO BaHHY U IEMOHCTPALMOHHBIE TPOOUPKU PACTBOPOM AJIEKTPOJIMTA 3apaHee, 10 YpPOKa.
2.IIponeMoHCTpUpyiTE TPUOOP yHATUMCS, OOBSICHUTE €r0 YCTPOUCTBO U BKIIIOUUTE MOCTOSHHBIN SJIEKTPUUECKUN TOK.
1. HabmromaeTcs BblZeNieHHE Ta30B Ha 3JeKTpoaax nmpudopa. OOpaTuTe BHUMaHUE yJalluXcsl Ha TO, UTO OJIMH U3 Ta30B BBIIENAETCS
MHTEHCUBHEH U 3aHMMAET B JIBa pa3za O0JIbLINi 00BEM [0 CPABHEHHUIO CO BTOPHIM Ia30M.
2. OOGcynure HaOt0JaeMble TPU3HAKA XUMHUECKOM peakIiy, cliesIaiiTe IPenoNoKeHUs O TOM, B KaKUX MPOOUPKAX HAXOAATCS KUCIOPOI U
BOJIOPO/. DJIEKTPOJIU3 MPEKPATUTE, KOTIa B MPOOHpKax HaOEpETCs: OKOJIO 6 MJT BOAOPOAA U 3 MJI KUCJIOPO/Ia .
3. OOparute BHUMaHUE Ha pa3IUIHBIE 00BEMBI COOPAHHBIX Ta30B. [IpOOUPKY MIIOTHO 3aKpOiTe MPOOKAMU TIOJT CIIOEM IIEKTPOJIUTA.
Treromeit TydauHOM onpenenuTe HaIMIue KUCI0poaa B TpoOUpKe, TOPSIICH TyYnHON MO0KTUTE BOA0po . [Ipenmoxure yqamummes
3aHECTH pe3yJbTaThl HaOM0AeHn B TabauIly. Pe3ynbraTel HaOmoaeHuH

Howmep npobupku OO0beM raza Ha3Banue raza

1

2

Bwvi6oowvi: OTpa3uTh, 4TO MPOUCXOIUT C MOJICKYJIAMH CJIOKHBIX BEIIECTB B X016 XMMHUYECKOW PEAKITHH.



Konmponvhvie 6onpocwr: 1. M0XXHO 111 10 BHEIIHEMY BUy OTJIMUUTH I'a3 BOAOPOJ OT ra3a kuciopoga? 2 .Kakue qyacTuisl COXpaHsroTcs B X0/1€
IIPOTEKAHUs PEAKIIMH Pa3JIOKEHUS BOJIbI, a Kakue paspyatorcsa? 3 .Kak 1okazare, 4TO B COCTaBE caxapa COAEpKaTCsa aTOMbI yriiepoja’?

4 3ananue puia noarotoBku k 'UA, BIIP. I[Ipu co6upanny ra30B UCHOIB3YIOT HIPUOOPHI, IpeACTaBICHHbIE Ha pUcyHKe. C MOMOIIBIO, KAKHX U3
yYKa3aHHBIX TPUOOPOB MOKHO coOMpaTh BoAopoA? OOOCHYHTE CBOIl OTBET, HICXO/S U3 CBOMCTB JAaHHOTO rasa.

Puc. 7. IlpuGops! 11t coOupaHusi ra3oB

(A)

TOUKA \! POCTA

HCMOHCTpaI_[I/IOHHHﬁ OKCIICPUMCHT Ne 3. «3akon COXpaHCHHA MAaCChl BEIICCTB»
TeopeTnueckas 4acTh. HpI/I HU3yUCHUHU ﬂaHHOﬁ TEMBI uenec006pa3Ho CO314aThb HpO6JI€MHy1-O CUTyaluro, JJIs1 pa3pClICHUA

KOTOPOM y4Yaluecs BBIIBUTAIOT TUTIOTE3bI, TPEOYIOIINE IKCIEPUMEHTATBHON MpoBepku. [Ipu 00CyKIeHUH MTPEIT0KEHHBIX BAPUAHTOB MPOBEPKHU
BBIIBUHYTBIX TUTIOTE3 BOCBMHUKJIACCHUKH TIPEJIAraloT pa3IudHbIe BAPUAHTHI KOHCTPYKIIMU PUOOPOB, T.€. MPOSIBISIOT TBOPUYECKYIO AKTUBHOCTb, B
X0J1€ KOTOPOU MPOUCXOAUT MEPEOCMBICIICHHE TPUOOPETAEMbIX 3HAHUH.

Ha ypoxke yuamuecs y3Hatot o paborax M. B. JlomonocoBa u A. JIaByasbe, MOCBSIIIEHHBIX OTKPHITHIO 3aKOHA COXPAHEHUS MaCChI BEIIECTB,
(hopMyYITHUPYIOT 3aKOH, TPUXOJIAT K BBIBOJLY, YTO Macca BEIIECTB B XOJI€ PEAKIIUU JOJDKHA OCTaBATHCS MOCTOSTHHOW. [[0OMBIIMCH MOHUMAaHUS JTAHHOTO
Te3HUCa, YYUTENh IEMOHCTPUPYET IKCIIEPUMEHT .

[IpakTuyeckas yactb. Llens paboThI: SKCTIEPUMEHTAIBHO JJOKA3aTh 3aKOH COXPAHEHHUSI MAcChl BEIIECTB .

Jlononnumenvroe 060pyoosatie. BECbl TEXHOXUMHUUYECKHE UITH DJICKTPOHHBIE; CBeYa; K0oy10a rmiockoqoHHas 250 MIT; JTO)KKa JJIS CKUTAHUS BEIIECTB.
Mamepuanvi u peakmugul. cBeya.

Texnuxa 6e3onacHocmu’. BEIIOTHATH TpeOOBaHUS P PabOTE C OTKPHITHIM TNIAMEHEM.

HUncmpyxyus k evinonenuro: Ha pelda>kHBIX WITH 3JIEKTPOHHBIX BECaX YPABHOBEIIIMBAETCS CBEYA, a 3aTEM YUHUTEIb 3aKUTACT €€. Y Jaluecs
Ha6HIOI[aIOT, YTO B TCUCHHUC ~] MuH paBHOBGCI/Ie BC€COB HapymaeTcs[, qaIliika C FOp?IHIGfI CBC‘-IOI\/JI IIOJHUMACTCSA BBCpX. YLIaHII/IMCH 3a4a0TCA BOHpOCBIZ
«Kak MoxHO



00BbsAcHUTH HaOMoMaeMbIi (hakT? Kak 3TOT (hakT coryacyeTcst C 3aKOHOM COXpaHEHUs Macchl BemecTB?» OOCykKIeHNe TaHHBIX BOITPOCOB MTPUBOJIUT
y4aluxcs K MBICIIA O TOM, YTO DKCIIEPUMEHT IMPOBEJCH HEKOPPEKTHO, CIIeAYeT U3MEHUTh KOHCTPYKIUIO Tpubopa.
Yuurtens 3apaHee JOIKEH MOATOTOBUTH KOJIOY TOCTATOYHO OOJIBIIIOT0 00BhEMa C XOPOIIO MOJOTHAHHON MPOOKOH, B KOTOPYIO BCTaBIIEHA JIOKEUKA.

B noxeuke 3akperuisiercst cBeva. Bech mpubop B cOope 3apaHee ypaBHOBeIuBaercs Ha Becax (puc. 8) . Koraa
y4ammecs IpUXoAaT K BIBOY, YTO OIBIT CIIEAYET MPOBOAUTH B 3aKPHITOM MPHOOPE, YUUTEIN JOCTACT BECHI C KOJIOOH, 3aKUTAET CBEUY,
3aKpEIUICHHYIO B JIOKEUYKE, BHOCUT B KOJIOY M TUIOTHO 3aKPHIBACT. YUaIIUecs BUIAT, YTO PABHOBECHE BECOB HE HAPYIIAETCS B XOJI€ BCETO
JKCIIEPUMEHTA .

Puc. 8. [Tpubop anst teMOHCTpAIK 3aKOHA COXPaHEHUS! MAacChl BEIIECTB

BriBo1bI:
B BbIBO1aX HEOOXOAMMO OTPA3UTh TE3UC, YTO Macca BEUIECTB MPH MPOTEKAHUN XUMUYECKOHN peaKIIny COXpaHIeTCs .
Koumponvnwvie 6onpocuwi:
3amanus Ui pa3BUTHs PYHKIMOHAIBHON IPaMOTHOCTH
1. Ilpu ropenuu poB octaercs 30ia. Macca 305161 MEHbIIIE MACChl B3ATHIX 7Sl CKUTaHUA ApoB. Kak MOKHO 00BACHUTE 3TOT (akT?
2. Jlng npuroToBieHUs MICHOTO OyJIbOHa OBAp B3sU1 Kycok Msica Maccoi 1 kr . ITocie Bapku kycok msica ctan BecuTs 800 r . [Touemy
Macca U3MEHHJIach?

TOUKA \! POCTA

JlemoHcTpannoHHbIN skcriepuMeHT Ne 4. «Onpenenenre coctaBa BO3ayXa»



Teopernueckas yacte. [lepen npoBeeHrEM IKCIIEPUMEHTA yUaIlUMCsl HEOOX0AUMO OOBSICHUTD YCTPOHCTBO MpUOOpa, YTO O3HAUAIOT ejaeHus. Taxxke

HCO6XO):[I/IMO Y66I[I/ITBC$I, 4qTo npo61<a an/I60pa TCPMETHUYHO 3aKPbIBACT COCY . IIpakTHYeCcKas 4acThb. HCHL paGOTLIZ 9KCIICPUMCHTAJIBHO OIIPCACIINTD

00BEMHYIO JIOJIIO KUCIIOPO/ia B BO3JIyXE .

Hononnumenvnoe obopyodosanue: IpuOOp Ui ONPEACTCHUS COCTaBa BO3yXa, IITATUB, CIUPTOBKA, CTEKIITHHAS TaJI0YKa, JIyYnHa, CTAKaH C BOJIOM.
Mamepuanwi u peaxmusbi: KpacHblii pocdop.

Texnuxa 6e3onacrnocmu:. C 0CTOPOKHOCTBIO 00palaThesi ¢ ropsAum Gochopom.

Hucmpykyus K 8bINOIHEHUIO:

1. KpucrammsaTop HanmoJIOBUHY 3amoJiHATe BoJoi. Ha moBepxHOCTh BoibI moMecTute hapdopoyro yamky ¢ 1—1,5 r cyxoro kpacHoro ¢gocdopa.
2.00paTHTe BHUIMaHUE Ha HEOOXOJMMOE YCIIOBHE IKCIICPUMEHTA — BIIaXHBIH (hocdop nucrnonb3oBath Heb3s1! Docdopa 10KHO OBITH B3ATO OOJIBIIIE,
4yeM TpeOyeTcsl UIsl CBA3BIBAHUS BCETO KHCIOPO/Ia, HAXOAAIIETOCS B COCY/IE.

1. OtkpoiiTe mpoOKy mprdopa U MOMECTUTE KOJIOKOJ B KPUCTAILIU3ATOP ¢ BOAOH. [lorpy3uTe KOJIOKOI B BOAY HACTOIBKO, YTOOBI YPOBEHB BOIBI
COBIAJIaJl C HYKHUM JieIeHneM Kosiokona. [Ipu sToM HIKHMIA Kpai KOJIOKoIa He JOJKEeH JOXOIUTh 10 AHA KpucTaiuiu3aTopa . st aToro
KOJIOKOJI 3aKPETIUTE B IITATUBE MIIM IOMECTUTE HA THO KPUCTAIIIN3ATOPA BE CTEKJISTHHBIC MATOYKH .

2. CuipHO pa3orpeB KOHEIl CTCKIISTHHOH MaT04YKH, OIyCTUTE €€ B KOJIOKOJ U rtookrute hocdop. Kak Tosbko dpocdop 3aroperncs, ObICTpoO
M3BJICKUTE TAJIOUKY U 3aKPONTE KOJIOKOJ MpoOKoi. KoIoKo 3amoIHsIeTCs TYCThIM O€JIBIM IBIMOM, COCTOSIIIIMM U3 YacTuuyek pocdopHoro
aHTUIPH]IA.

3. IIpu ropenun gochopa 00bEM Bo3IyXa BHYTPH KOJIIOKOJIA BHAYAJIE OT HArPEBaHKSI HEMHOTO YBEJIMUUBACTCS, @ YPOBEHb BOJIBI B
KOJIOKOJIE TIOHIKaeTces . [1o Mepe pacxomoBaHusI KHCIOPO/a TUIaMsl IIOCTETIEHHO TacHeT. belnbiii hocopHbIil aHTUAPUIT pacTBOPSETCS B
Boje . Cocyn
OXJTAKJAETCs, Ta3 B KOJIOKOJIE MOCTETIEHHO YMEHBINAETCsl B 00bEMe . Y POBEHb BOJIBI B KOJIOKOJIE MOBBIIIAETCS . B KprcTammsarop qoneite
BOJIbI B TAKOM 00BbEeMe, UTOOBI BHYTPH M CHAPYKH KOJIOKOJIa YPOBHU OBLIN OJMHAKOBBI M COBIAJIAJIA CO BTOPBIM JIEJICHHEM KOJIOKOJIA.

6 . OTkpoiiTe mpuOOp 1 MPH MOMOIIHU TOPSIIEH IyYUHBI YOS TUTECh B TOM, YTO OCTABIIMICS B KOJIOKOJIE Ta3 HE TIOJICP)KUBAECT TOpeHust. Pe3ynbraTsl

HaOJIFOIEHUIT
Yucno nenenuii B mpudope, Yucino nenenuii B mpudope,
3aIOJTHEHHBIX BO3YXOM (10 3aMOJHEHHBIX ra3aMH (1ocie Kaxoii ra3 npopearuponain?
MPOBEACHUS PEAKIIUN) MPOBEACHUS PEAKIINN)
BriBoasr:

B BeIBoZ1ax yKa3aTh coliepikaHue KUcaopoaa B Bo3ayxe (B %).
Kontponsnsie Bonpocs!: 1.Kakoii ra3 pacxoayercs npu cxxuranuu ¢pochopa B Bo3ayxe? 2.Kakoit 00beM kucinoposa B Bo3ayxe? CKOJIBKO 3TO COCTABISET B
nporenrax? 3.ITouemy ans npoBeaeHHs SKCepuMeHTa 6epyT U30bITOK pochopa?



4.Kakoii ra3 ocTaycs B KoJokoJie mociie cropanus pocdopa? 5.3aganus nis moaroroBku k [ A, BITP Ykaxute, B Kakyro rpymimy BXOIsT
BEIIECTBA, 3arpsI3HAIONINE BO3AYX:

1. BOJSIHOM Map, yrIEKUCIIbIN ra3; 2.CepHUCTBIN ra3, OKCUJIbI a30Ta; 3.KUCIOPO/I, a30T; 4.TeJIUid, KHCIIOPOL

TOUKA \\' POCTA

9 kacc

JeMoHcTpanuoHHbIi 3kciepuMeHT Ne 1. « TenioBoii 3¢ ¢eKT pacTBOpeHUsI BellleCTB B BOJE»

Teopernueckas yactb. PacTBopeHue BelecTB MpeacTaBseT coO00H cloKHOE (PU3UKO-XUMUYECKOE SBICHUE, 3aBUCSIIIEE OT IPUPOIbI pACTBOPEHHOTO
BEIIIECTBA M PACTBOPUTENIS, OT TEMIIEpaTypbl M KOHIIEHTPALUU 00pa3yroIerocs: pacTBopa.

IIpu pacTBOpeHNM KPUCTAIIIMUECKHX BEILIECTB B BOJIE IPOUCXOAT TPH OCHOBHBIX Ipoliecca. 1.Pa3pyiienne kpucramindecko peteTku

pacTBOPAEMOro BEIlleCTBA —— SHIOTEPMUUYECKUI IIPOLIECC.
1. T'maparanus, T.e. B3aUMOJEHCTBUE YacTHIL] (MIOHOB UJIM MOJIEKYJI) PACTBOPSIEMOT0 BELIECTBA C MOJIEKYJIaMHU BOJIbI — 3K30TEPMUYECKUH MPOIIECC .
3.IlepeHoc rugpaTHPOBAHHBIX YACTHUL OT TPAHUIIBI KPUCTAIUI-PACTBOP B 001U 00BEM pacTBOpa, TOT MPOIIECC HE
COTIPOBOXAAETCS HU BBIJICICHUEM, HU MOTJIOIEHUEM TETIOTHI.
B 3aBucumocTH 0T TOro, TemI0Boi 3(h(heKT KaKoro 13 ABYX MPOLECCOB (pa3pylleHue KpUCTala UM TMIpaTalys 4acTul) npeoliagaer, oOuuii
TeIUI0BON 3P PEKT pacTBOPEHUS] MOXKET ObITh BETMYMHOM MOJIOKUTENBHON MIIM OTPULIATENbHOM.
IIpakTudeckas yacTb. []enb pabomol: ONpeAETUTD TEIIOBON 3()(heKT pacTBOPEHUS CEPHON KMCIOTHI, TUIPOKCUAA HATPHUS M HUTPATa AMMOHHUS .

Ilepeuens 0amuuxos yugposoii rabopamopuu’ JATINK TEMIIEPATyPbl INTATUHOBBIH .

Hononnumenvrnoe o6opyoosanue: ctakad Ha 150 M — 3 mT.; CTEKITHHAS TAJIOYKA; IPOMBIBAJIKA; MEpHAas MPOOHMPKa; IMATeNh — 2 T .

Mamepuanvt u peakmuewi: cepHasi KUCIOTA (KOHII .); TUAPOKCH/I HATPUSI KPUCTAILUTHYESCKHIA; HUTPAT aMMOHHS .

Texnuxa 6esonacnocmu: 1.CepHas KUCI0Ta U TUAPOKCU]] HATPUS SBJISIIOTCS arpecCUBHBIMU BenlecTBaMu. HeoOxommMo octeperaTbesi UX MONagaHus
Ha KOXYy 1 ofiexay. 2.bepeus rmaza! 3.HeoO0xo1umMo NOMHUTE MPaBWIIO pa3BeAeHUs KuciaoT. 4.Ha paboyem MmecTe JOKHBI OBITh HEUTPATU3YIONINE
cpenctBa: 2%-Hble pacTBOPHI THAPOKapOOHATa HATPUS U YKCYCHOM KUCIIOTHI.

Huempyxyus k 8pinonaHenuro:

1.B nepBbIii cTakan Haneire 50 mut Bobl. 2.C MOMOIIBIO IaTYHKA ONPEEIIUTE €€ TeMIIEpaTypy.

1. OtmepbTre 10 M KOHIIEHTPUPOBAHHON CEPHOM KUCTIOTHI U MEITIEHHO, P MEPEMEIINBAHUN PACTBOPA CTEKIISTHHOM MaTOYKOM BIMBANTE
CepHy10 KuciaoTy. OOpaTure BHUMaHUE HA MOPSAIOK CMEIIMBAaHUS BO/BI U cepHOM KucnoThl! CiienuTe 3a USMEHEHUEM TEMIIEpaTypbl IIpu
pacTBopeHuH KucioThl. Hanbonee BbICOKOE OKa3aHUE TeMIIEpaTyphl 3aHeCUTe B Ta0IMIy. J[aTyuK TIIATEIbHO IPOMOUTE BOJOM.

2. Bo BTOpOI#i CTakaH MOMECTUTE OKOJIO 8 T TBEPIOTO MOPOIIIKA THIPOKCH A HaTpus U BieiTe 50 Myt Bosibl. OMmyCcTUTE TaTUYnK
TeMIepaTypbl U nepeMeniaite pactBop. OTMETbTE CaMO€ BBICOKOE 3HAUCHHUE TeMITEpATyphl. TIIaTeIbHO MPOMOWTE TATYUK BOJOM.



3. B Tpertwmii crakaH HachIbTe 15 T METKOKPUCTAIUTMYECKOTO HUTpaTa aMMOHUs U nipusieiiTe 50 Mi1 Boapl. OmycTUTE AaTYUK TEMIIEPATYPhl U
ObICTpO mepeMeniaiite pacTBop. Hanbomnee HU3Koe 3HaUCHUE TEMIIEpATypPhl 3aHECUTE B TaOIHILY.
PesynbTarel uaMepenuit/Ha0moneHui

Hccnenyemas cuctema | JluctmiupoBaHHas BoJa Bonma + HpSO4 | Boma + NaOH Bona + NH4NO3

Temneparypa, °C

Buisooui:

OTpa3uTh, KaKoi TEIUIOBOM 3PP EKT MpeodIIaiacT NP PACTBOPEHUH B BOJIC CEPHON KHCIIOTHI, HUTPAaTa aMMOHMS, THAPOKCHIa HATPHSL.
Konmponvhule sonpocwi:

1.00BsCHUTE, TOYEMY IIPU PACTBOPEHHUH OJHUX BEIIECTB B BOJE BBIACISACTCS TEIIIOTA, APYTUX — moriomaercs. 2.[1penmnonoxure TemioBoi
a¢ ekt mporiecca pacTBOPEHUS B BOAE THIPOKCHIA KaJTHs.

TOUKA \! POCTA

[TpakTruyeckast pabora Ne 1. D1eKTPOIUTHI U HEITEKTPOIUTHI
Teopernueckas yacte. [Ipu pacTBOpeHNH B BOJI€ MOHHBIX COEAMHEHUH MOJISIPHBIE MOJIEKYJIbI BOJIbI OKPYIKAIOT (COJIbBATUPYIOT) 3apsKEHHbBIE HOHBI,

NepeBO/isl UX B pacTBOp. MOJNEKyIsipHbIE COSTMHEHUS COIBBATUPYIOTCS, HO HE paclagaroTcs Ha HOHBI . B mepBom ciyyae pacTBOp MPOBOJUT
3HeKTpI/IquKHﬁ TOK, BO BTOPOM HET .

OHpeHeHI/ITB MPUHAIJIC)KHOCTE BCUICCTBA UJIM pAaCTBOPA BEIICCTBA K DJICKTPOJIUTAM MOKHO IIPHU MOMOIIKU U3MCPEHUA DJICKTPOIIPOBOAHOCTH. Eciu
AJIEKTPOMPOBOTHOCTH BEJIMKA, TO HCCIIELYyEeMbIi 00BbEKT — AIeKTpoiuT. Ecin 3Hadenue snekrponpoBogHocTH MeHbIe 20 MKCM/CM, TO 3TO HEJIEKTPOITHT .
IIpakTuyeckas 4acTb.

L]env pabomewi: onipe1eTUTh TPUHAIEKHOCTD BEIIECTB, CMECEH BEIIECTB U PACTBOPOB BEILIECTB K ANEKTPOJIUTAM U HEIJIEKTPOIUTAM .

Ilepeuens 0amuuxos yugposou nabopamopuu’. ATINK HNEKTPOTPOBOTHOCTH . JIOTIOIHUTENBHOE 000pyI0BaHMe: cTakaHbl HAa 50 MIT; IITATUB C
32)KMMOM; MIPOMBIBAJIKa . MaTepHalbl U peakTHBBL: TUCTHIUIMPOBaHHAS Boja; 1o 20 MJI STUIIOBOTO CIIHPTa, O€H3UHA, KepocHHa; 5%-HOT0 pacTBOpa
caxaposbl, pactBopa criupta (1:1), 5%-Horo pacTBopa xjiopuaa Hatpust; S%-HOTO pacTBOpa XJIOPOBOI0poa; 5%-HOT0 pacTBOpa T'HIPOKCUIA HATPHUS,
MOBapeHHas coJib (TBEpaas), caxap (TBEpAbIN) .

Texnuka 6e3onacnocmu: Ilpu paboTe ¢ TOPIOYUMH KUIKOCTAMHU (CTHUPT, OCH3WH, KEPOCHH) BOIU3U HE JOJIKHO OBITh OTKPBITOTO OTHS.

anmpykuuﬂ K 6blNOJIHEHUIO.



1.B crakaH moMecTuTe MOBAPEHHYIO COJIb MU ONYCTUTE B CTaKaH MATYMK HJIEKTPOMPOBOAHOCTH . [IpOBOAMT U COJb ANEKTPUUECKUNA TOK?
2.AHanoru4Hble IEUCTBUS IPOBEIUTE € caxapo3oi . 3 . B crakaH HaneiTe 20 M1 MCCIIEyE€MOT0 pacTBOpA.
1. OmycTtuTe B HEr0O JaTYUK 3JIEKTPOIIPOBOIHOCTH, 3aKPEINICHHBIH B janke mraTusa. Habmtogaiite 3a n3MeHeHHEM 3HaYeHUs
ANEKTpOnpoBoHOCTH. Korna noka3zaHus AaTyuka NepecTaHyT U3MEHATHCSA, 3allUIINTE €ro 3HaUYCHUE B TAOJINLLY .
2. OGparute BHUMaHue! JlaTYrK mocse Kax/I0ro OIbITa THIATEIbHO TPOMBIBAETCS BOIOH. 6.3aTeM AaTYHK OIMYCTHTE B CIICIYIOLIHA
pacTBOp . AHAJIOTUYHBIE JEHCTBHS MPOJEIIANTE CO BCEMH pacTBOpaMu. Pe3ynbTaTsl H3MEpEHUIT

No Hazpanue BemiectBa, pacTBopa | 3Hau€HUE 3IEKTPOIPOBOAHOCTH, MKCM/CM | DIEKTPOIUT UIIH HEITIEKTPOIUT

2

Koumponvnwvie 6onpocuw:

1.0O0pamaoT BHUMaHUe, YTO HU AUCTHUIIMPOBAHHAS BOJA, HU TBEPAAs COJIb HE MPOBOJAT JIEKTPUUECKOr0 TOKA. TeM He MeHee pacTBOp COJH B
BOJI€ TIPOBOJUT IEKTPUUYECKUI TOK. DTO 3HAYUT, YTO B PACTBOPE OTKYAA-TO MOSBISIOTCS MOABMXKHBIE 3apsaabl. [loa 3To HabmoieHe BBOAST
OTIpe/IeNICHUE JEKTPOIUTA U MEXAHU3M 3JIEKTPOIUTUYECKOMN TUCCOLMALINN.

2. Bcerna i1 BoiHbIE pacTBOPHI BELIECTB MPOBOJIAT dIeKTpruueckuil Tok? He Bceraa, T.e. HEKOTOpBIE BELIECTBA HE 1al0T HOHOB IIPU PACTBOPEHUH .
DTO — BeIleCTBa C MOJEKYJISIPHOM KpUCTAIUTMUECKOM pemeTkoi. 3.3ananus aiis noarorosku k ['MA, BITP

A) K xopo1110 pacTBOPUMBIM 31EKTPOIUTAM OTHOCSTCS:

l.runpokeua 6apus; 2.¢pocdar maruus; 3.cyappun menu(ll); 4.xkapéonart kanbiys. b) Dnekrpudeckuii TOK MPOBOIUT:

1.pacTBOp STHIIOBOTO CIUPTA; 2.pacTBOP TIIULEPUHA; 3.pacTBOP IIHOKO3bI; 4.pacTBOP TUAPOKCUAA KAJIBLIUS.

JIaGopartopuslii onbIT Ne 1. « BiustHue pacTBOpHUTENS HA TUCCOLMALIMION

TOUKA \' POCTA . .
\ TeopeaneCKaﬂ qacCTb. BO MHOTHUX XJ'IOpI/I}IaX HepeXOJIHBIX METAJIOB CBA3U UMCIOT B 3HAUYUTCIIBHOU Mepe KOBAJICHTHBIN xapaKTep .

MaitonosspHble pacCTBOPUTENH (CIUPT WIN alleTOH) COIbBATUPYIOT MOJIEKYJIbI LIEJUKOM. [Ipu 1oGaBieHuH BOJbI OHA COJIbBATUPYET MOHBI, BBI3bIBAs
JIEKTPOIMTUYECKYIO IUCCOLManuIo . L{BeT pacTBOpa Mpu 3TOM U3MEHSETCs, a IEKTPOIPOBOIHOCTh PE3KO BO3PACTAET .

IIpaktudeckas yacTb. Llenas paboTsl: chopMUpOBaTh NpeICTaBIEHUE O POIH PACTBOPHUTENS B AJIEKTPOIUTUUECKOM AUCCOIHALIUH.

Ilepeuenv 0amuukoe yugposoil 1abopamopuu’. JaTINK EKTPOIIPOBOJHOCTH .

Hononnumenvroe 0b6opyodosanue. 1Ba BEICOKUX XUMHYECKUX cTtakaHa (50 MiT); CTEKIISIHHAS TalouKa.




Mamepuanwr u peakmusnr: CUCI2 6e3BoHBIN (MMeeT KOpUUHEBbIH 11BET . [ToTy4aroT, HarpeBasi KPUCTAIUIOTHUAPAT B YAIIKE /IS BHIMAPUBAHHUS .
XpaHsT B MJIOTHO 3aKPBITOM COCY/I€); AlleTOH WU CIHPT .

Texnuxa bezonacrnocmu. 1 . CHI/IpT " allCTOH — I'OprOYHrC BCIICCTBA. He ucnonp3oBath OTKPBITOC IJIaMH. CHCLII/IEU'ILHBIG MCPBI 0e30ImacHOCTH npu pa60Te C

TFOprOYMMHU KUAKOCTSAMMU. N36eraTh moragaHus cojieit MCJH Ha KOXKY U OACKAY, TaK KaK OHU AJOBUTEI.

2 . IIpu nonaganuy CMBITH XOJIOTHON BOJOW 0€3 MbLIa.

HHcmpyKuuﬂ K 6blNOJIHEHUIO.

1.
2.

B xumuueckuii crakan HaceinbTe ~0,5 T 6e3B0gHOTO X510puaa meau (1) CuCl2 u naneiite ~25 mit criupra WM alieToHa .

PactBopuTe BeliecTBo, MepeMENINBas COIEPKUMOE CTaKaHa CTEKIISIHHOMN Malouykoi. Eciii pacTBOPUTH COJIb MOTHOCTBIO HE YAaeTCs,
aKKypaTHO CIICHTE MOJIyYCHHBIH PACTBOP B IPYroi CTaKaH.

[Torpy3ute B pacTBOp Iyl JaTYHUKA FIEKTPOIPOBOTHOCTH U H3MEPHTE 3JIEKTPOIPOBOIHOCT .

OOpartuTe BHUMaHKE Ha IBET pacTBopa. [Ipuiieiite k pactBopy 25 mi Bojbl. [lepemennaiite, 00paTuTe BHUMaHUE Ha K3MEHEHUE OKPACKH.
5./3MepbTe JIEKTPONPOBOTHOCTH OJTYYCHHOTO

pacTtBopa . Pe3ynbraTel u3mMepeHuil/Habmo e HIi

BemecTBo | DeKTpONPOBOIHOCTD B CIUPTE (ALIETOHE) | DIEKTPONPOBOTHOCTH MOCIE JOOABIECHHUS BOIbI

Xnopun meau (I1)

Bv1600b1: OTpa3uTh BAMSHUE PACTBOPUTENS HA SJIEKTPOIPOBOTHOCTH COJIH.

KoumponvHoie gonpocwi: 1.0 4u€éM CBUAETEIBCTBYET POCT JIEKTPOMPOBOTHOCTH CONH MpH qo0aBiIeHNH BoAbl? 2 . [Touemy u3MeHseTcs BET pacTBopa?
3 . Kak BnusieT mpupojia paCTBOPUTEINS Ha DJIEKTPOIUTUIECKYIO TUCCOHAIINIO?

JlabopaTophsriit ontbIT Ne 2. « CHitbHBIC U CITA0BIE SJIEKTPOTUTHD)

Teopernueckas 4acTh. SHGKTPOJ'II/ITaMI/I Ha3bIBAIOTCA BEIICCTBA, paCIIaJaroueCs Ha NOHBI BCJIICICTBUC 3J'IeKTp0J'II/ITI/I‘—IeCKOI\/'I

AUCCoralnuu. PaCTBOpH QJICKTPOJIUTOB ABJIAIOTCA ITPOBOJHUKAMHU BTOPOI'O pOoaad, TaK KaK ITPOBOJAT SHCKTpI/I‘{CCKI/Iﬁ TOK 3a cU€T HOHOB. 1o crmocoOHOCTH K

SHCKTpOHHTquCKOﬁ AUucconualnuu 3JCKTPOJIUTHI YCJIOBHO pasacCIAOT Ha CUJIBHBIC U ciabele. CHIIbHBIE QJICKTPOJIUTHI HPAKTUICCKH ITOJTHOCTBIO
AUCCOLIMNPOBAHBI HA HOHBI B p3.36aBJ'ICHHLIX pacTBOpax . K HUM OTHOCSTCS MHOTHE HEOPTaHNUYCCKUC COJIN, HCKOTOPLIC KUCJIOTHI U ICJIOYU
. CrtaOble QJICKTPO- JIUTHI JIMIIb YaCTUYHO AUCCOLIUHUPOBAHBI HA HOHBI, KOTOPBIC HAXOAATCA B JTUHAMHUYCCKOM PABHOBECUU C HEAUCCOMNPOBAHHBIMU

MOJICKYJIaMU . K cmabpim SJICKTPOJIHUTAM OTHOCATCA MHOT'MC OPTaHNUYCCKUC KUCJIIOTBI U OCHOBAHUS .



IIpakTHyecKas YacThb. Heﬂb pa6ombl: OMpECACIINTD, ABJIIFOTCA JIM BbIAAHHBIC BEIICCTBA CUJIbHBIMU WJIN c71a0BIMU OJICKTPOJIMUTaMU Ha OCHOBAaHHWU U3MECPCHUA

3JIEKTPOIPOBOTHOCTH UX PACTBOPOB .
Ilepeuenv 0amuukos yugposoii rabopamopuu’. JaATINK EKTPOIPOBOJHOCTH .

Jlononnumenvroe 060opyoosanue. Tpu XUMUYECKUX cTakaHa (25—>50 mi1), mpombIBasiKa C TUCTUIUTMPOBAHHON BOIOH .

Mamepuanwt u peaxmuevi’. 10 Y%-Hble pacTBOPBI COMSHOM, a30THOM U YKCYCHOM KUCIIOT (KENIATEIBHO B KaleIbHHIAX ); (PUIBTPOBAIBHAS OyMara .

TOUKA \' POCTA .
A Texnuka 6ezonacnocmu. Cobmtonaiite Mepbl 0€30MacHOCTH TPH PaboTe C KUCIOTaMH | IIEI0YaMHU.

Hncmpykyus k blnoaHeHuio:
1. B Tpu crakana Haneirte no 25—50 Myl AUCTUIUIMPOBAHHOM BOJIBI.
2. B mepsblii cTakaH 100aBbTe 1 KA YKCYCHOW KHCIIOTBI, BO BTOPOW — COJITHOM, B TPETHH — a30THOM.
3. H3mephTe 31eKTPONPOBOAHOCTD KaXKI0TO PACTBOPA, BRITUPAS HIYT (DMIBTPOBAIBHOM OyMaroi mocie Kaxaoro u3sMepeHus . Pesynbpratel n3MepeHuit

No 3HaueHue AMEeKTPonpoBoHOCTH, MKCM/cM | Ha3BaHUMe BBIIaHHOTO BeIeCTBA
mpo6
bI

1

2

3

Bv1600w1: OTpazure MpUHAAIEKHOCTD BEIIECTB K CHIIBHBIM U CITa0BIM AJIEKTpoIuTaM. KOHTpOIbHBIE BOIPOCHI:

1.ITouemy pacTBOp COJITHOM KMCIIOTHI JIy4YIll€ IPOBOJIUT IEKTPUUECKUN TOK 110 CPAaBHEHUIO C PACTBOPOM YKCYyCHOM KUCIIOTHI? 2.K Kakum
3JIEKTPOJIUTAM OTHOCHUTCSI PaCTBOP a30THOM KUCHOTHI? 3 . 3aganue s noarotoBku k ['MA, BITP

DopMyITBI TOIBKO CIIA0BIX AJIEKTPOJIUTOB MPEICTABICHBI B PATY:

1.Ca(OH)y, HpS, H2SO4 2.HoCO3, NH3-H»0, H5S 3.KOH, KNO3, HCI 4.ZnSOy4, MgCl5, HBr

JlemoHcTpannoHHbIN onbIT Ne 2. «3yueHne BIusHUS pa3aIudHbIX (AaKTOPOB HA CKOPOCTh PEAKIHM»
Teopernueckas yacts. CyliecTBYIOT pa3Hble MOAM(UKaLUU TpUOopa AJIs U3yUEeHUs! XUMUUYECKUX peakiuid. B 0JJHOI KOHCTPYKIIMHU POJIb PeakTopa
BBINOJIHSAET 00bIYHAs MPOOUpKa, B ApYyroi, Oosiee coBpeMeHHOI, — cocya JlanaombTa.




OpmHako TEXHUKA IEMOHCTPAIMH SKCTIEPUMEHTA OCTACTCSl OJJMHAKOBOW. MEHSETCS JINIITb TIOPSIOK CMENTUBAHUS PEarupyronuxX BeIeCTB.
CHayana B mpoOUpKy-peakTop 3aJUBAETCS PACTBOP KUCIIOTHI, & B HETO TIOMEIIaeTcsl TBEPAOE BEIIECTBO (IIMHK, Mpamop).
[IpakTuyeckas yactb. Llens paboThl: U3yUUTH BIUSHHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOM PEeaKIIUH.

Ilepeuenv 0amuuxos yugposoii nabopamopuu’. JATINK TEMIIEPATyPbl INITATHHOBBIH.

Hononnumenvnoe obopydosanue:. IpuOOP I U3yUYSHHUS CKOPOCTH XUMUYECKUX PEAKIINH; IEKTPHUECKas IUIMTKA; CTaKaH XUMHYECKUi Ha 250 Mi1; mimaTens;
KPUCTAJIIIN3aTOp AJIsl IpoMbIBaHMsI cocy10B JlanaomnbTa; nmpoOupku [1X-21 (3 wr .) .

Mamepuanwt u peaxmugul. cosnsinas kucnota (4%-ubiit); consiHas kuciaota (10%-Hblit); Kycoukr MpamMopa; MOPOIIOK MpaMopa; YKcycHas kuciiora (6%-
HBIN); IIUHK; Iepokcu] Bogopoaa (3%-uslii); nuokcun mapranma (I1V) .

Texnuka 6e3onacnocmu: Co0noaaTh npaBuiia paboThl C KUCIIOTAMU U HarpeBaTeIbHBIMU AJIEKTPUUECKMMHU IPHUOO0- paMH .

Hucmpykyus K 8bInOIHEHUIO:

7 o
Onvim 1.Brnustaue IpUPOAbI pCarupyrommnx BEUICCTB Ha CKOPOCTb XUMHWYCCKOU PCAKIITNN

? o o v

B oxno xoneno cocyna Jlangonbsta Haneite 3 M 1 M pactBop ykcycHOM KuciaoTsl ( 6%-Hbli pacTBOp), B APYroe KOJEHO MoMecTure 2—3
rpaHyisl IMHKA. Bo BTOpoi cocyn JIan- nonbra Hanewte 3 Mt 1 M comnstHoit kuciotsl ( 4%-HbIi), B Ipyroe KOJIeHO — 2—3 TpaHyJIbl [IMHKA .
[MpucoequuanTte cocyas! JIaHI0IbTa K MAHOMETPHYECKHM TPYOKaM.

Obpamume enumanue! OTHOBpEMEHHO NepeseiTe KUCIO0Thl B cocyaax JIaHn0abpTa K rpanyiaM IuHKa. CpaBHUTE YPOBHHU KUAKOCTH B
MaHOMETPUYECKUX TpyOKax. Yyaluecs JeNaioT BbIBOJ O Pa3HON CKOPOCTH XUMHUYECKUX PEaKLIUH .

Onvim 2. BnusiHue KOHIEHTPAIIUH PearupyIoiX BeIIeCTB Ha CKOPOCTh XUMUYECKOH peakIuu

B oxno xoneno cocyna JlannonsTa Hanete 3 mut 4%-HOM COJITHON KUCIIOTHI, B IPYTO€ KOJIEHO TOMECTUTE 2—3 TpaHyJibl IUHKA . Bo BTOpOIt cocy
Jlannonbra Haneiite 3 M 10%-HOM CONSHOM KUCIIOTHI, B Ipyroe KojeHo — 2—3 rpanyinbl HuHKa. [Ipucoenunute cocyasl Jlannonsra K
MaHOMETPUIECKAM TPYOKaM.

Oo6parute BHUMaHue! OTHOBpEMEHHO NepelieiiTe KUCIOTHI B cocyax JlanonpTa Kk rpanysiam nuHKa. CpaBHUTE yPOBHHM JKUKOCTH B
MaHOMETPUYECKUX TpyOKax. Yualuecs JeNatoT BbIBOJ O Pa3HON CKOPOCTH XMMHUYECKUX PEeaKLni.

Onwim 3. Biusinue TemMneparypsl pearupyroniix BeIeCTB Ha CKOPOCTh XUMUYECKOH peakIiu

B onHo koneno cocyna Jlangonsta Haneire 3 miu 10 % cossiHOM KUCIOTHI, B APYyTroe KOJIEHO MoMecTUuTe 2—3 rpaHyJibl HMHKA . Bo BTOpoii cocyn
JlarmonbTa HaneiTe 3 M 10%-HoM comsi- HOM KMCIIOTHI, HArpeToi Ha BostHOM Oane 110 50 °C, B aApyroe kojieHo — 2—3 TpaHyIIbl [IUHKA.
[Ipucoenunante cocyas! JIaHI0IbTa K MAHOMETPUIECKUM TPYOKaM.



O6parute BHuManue! OTHOBPEMEHHO MepesieiTe KUCIOTH B cocynax JlanaonpTa K rpanysiaM IuHka. CpaBHUTE YPOBHU KHJIKOCTH B
MaHOMETPUYECKUX TpyOKaX. Yyalluecs JeatoT BbIBOJ O Pa3HON CKOPOCTH XUMHUYECKUX PEAKLUH .
Onvim Ne 4. BavsiHue NOBEPXHOCTU CONPUKOCHOBEHHUS pearupyroiux BeIecTB Ha CKOPOCTh XUMHUYECKON peaKkluu
B oxnHo xoneHo cocyna Jlangomnbra Haneite 3 mit 4%-HOH COJISIHOM KUCIIOTHI, B Ipyroe KOJeHo moMectute 1 r Mmpamopa, B3ITOro B BUAE Kycouka. Bo
BTOpOI1 cocyn Jlannonbra HasenTe 3 M 4%-HOM COJIIHOM KUCIIOTHI, B Ipyroe kojaeHo — 1 r nopoika mpamopa. [Ipucoeaunure cocyas! Jlannonpra K
MaHOMETPUYECKUM TpyOKaMm.
Obpamume snumanue! OHOBpEMEHHO NepeseiTe KUciIoThl B cocyiax JlanaonpTa kK Mpamopy HuHKa. CpaBHUTE YPOBHU KUAKOCTU B
MaHOMETPUYECKUX TpyOKax. Ydaluecs AeaatoT BbIBOJ O Pa3HOW CKOPOCTH XUMUYECKUX PEaKIUil.
Onwim 5. Biusinue kaTanu3aTopa Ha CKOPOCTb XUMUUECKOM peakiun
B crakan ¢ Bonoii, Harperoii 10 50 °C, nomectuTe 2 1eMOHCTpallMOHHbIE TPoOUupKHU ¢ 2 M 3% -HOro pacTBopa Mepokcuaa Bogopoaa. Beinepkupaior
poOUPKH B BOZie 0KOJI0 2 MUH. V3BNekuTe NpoOUpKU U3 BOJSHON OaHU U IPOJAEMOHCTPUPYHTE yUaIIUMCS pe3yJIbTaT — Ha CTEHKaX MPOOUPKHU
NOSIBUIINCH ITy3BIPBKH ra3a Kuciopoaa. B ogHy u3 mpoOupok BHECHTe Ha KOHYHKE mimatens quokcun Mapranna (1V) . Habmogaror sHeprudnoe
BbIJIEJICHUE KHCIIOPO/Ia.
Konmponvhuvie sonpocul: 1.0T kakux (pakTOpPOB 3aBUCUT CKOPOCTh XUMHUUECKOH peakuuu? 2.ITouemy pasiokeHue nepokcua BOA0PO/ia B MPUCYTCTBUU
nuokcua maprania (IV) cHayana uaet oueHb ObICTPO, a 3aTEM 3aMeIsIeTCs?

1. 3amanud uid pa3BUTHS (PYHKIIMOHAIBHON IPaMOTHOCTH:
ch

o
-

t B rpu onunakoBble MpoOUPKK YUEHHKH HAIMIIM IO 5 MIT pacTBOpa COJIAHOM KUCIOTHI OJMHAKOBOM KOHIIEHTPALIHH.
B nepBy1o npoOupKy MON0KUIN CTPYKKH XkKelle3a, BO BTOPYIO — CTPY>KKH LIUHKA, B TPETBIO — CTPY’KKHU HEM3BECTHOT'O CBETJIOTO SIPKO OJIECTSIIEro
MmeTajuta. Hanbosiee HHTEHCHBHO BhIJENIEHHUE T'a3a HAOII0JaJIN B TPEThel MpoOUpKe C HEM3BECTHBIM MeTalIoM. Bo BTopoii mpoOupke ¢ IUHKOM
MHTEHCUBHOCTb BbIJIEJICHNUS ra3a Obljla MEHbIIIE, UeM B TpeThel. B mepBoii mpoOGupke ¢ kene30M HHTEHCUBHOCTD BbIJIENICHHSI I'a3a Obl1a HAMMEHbBILEH.
a)/leiicTBue kakoro (akTopa, BIUIIOIIEr0 Ha CKOPOCTh peakluy, Habmonanu yuanuecs? 0) Kakoil Mmetast Mor HaXOAUTHCS B TpeThel mpoOupke?
3anuuuTe Ha3BaHUE METaJIA.



1. Ha rpaduke npencraBieHa 3aBUCUMOCTb KOHIIEHTPALMU UCXOJHBIX BEIIECTB U MPOTYKTOB PEAKIIUU OT BPEMEHU MPOTEKAHUS
peakuuu: Puc. 20. I'paduk 3aBUCUMOCTH KOHIICHTPAIIUN UCXOIHBIX BEIIECTB U MPOIYKTOB PEAKIIUU OT BPEMEHH MPOTEKAHUS PEAKIIUN
Omnpenenure, Kakasi KpUBas ONMUCHIBACT U3MEHEHUE KOHIICHTPAIIUU UCXOIHBIX BEIIECTB, a Kakas - IPOAYKTOB PeaKLym .
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