IMosicHuuTeIbLHAA 3aNIHCKA

PaGouas mporpamma o XMMUU Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa30BaHUs COCTaBJI€HA Ha OCHOBE MOJIOKEHUN M TPeOOBAHUMN K pe3ylibTaTaM
OCBOEHHUSI OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMbl, Mpe/CTaBiIeHHbIX B DeepaibHOM rocyAapCTBEHHOM 00pa3oBaTeIbHOM CTaHAApTE OCHOBHOIO
oO1mero o0pa3oBaHus, YTBEPKICHHOTO MprUka3oM MuHuctepcTBa oopa3oBanus u Hayku PD Ne 287 ot 31.05.2021, ¢ yuerom IIpumepHO mporpaMMbl
BocnuTanus, OCHOBHON 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 001Iero o0pa3oBaHusl, MOJI0KEHUEM 0 paboyeil mporpaMMe yueOHOro mpeaMera

Y OpPHEHTHPOBAaHA Ha peajM3alHuio B IIEHTPe 00pa30BaHMs €CTECTBEHHOHAYYHOH M TEXHOJOTMYECKOW HarpaBieHHOcTel «Todka pocra», CO3IaHHOTO
Ha 0aze MKOVY «l'opckas COL» ¢ nenbio pa3BUTHS y OOy4arOUIMXCs €CTECTBEHHOHAYYHOM, MaTeMaTU4ecKoi, MH()pOpMAallMOHHONW I'paMOTHOCTH,
q)OpMHpOBaHI/IH KPUTHYECKOTO HW KpPCATHUBHOI'O  MBIINUICHUA, COBCPHICHCTBOBAHHA HABBIKOB GCTGCTBeHHOHaquOﬁ A TEeXHOJOTHYECKOH
HaNpaBJIEHHOCTH, .

Ha 6aze nentpa «Touka pocra» oOecrieunBaeTcs peaqu3anus 00pa30BaTEIBHBIX IPOTPAMM E€CTECTBEHHOHAYYHONW W TEXHOJIOTHYECKOM
HAIPaBIIEHHOCTEH, pPa3pabOTaHHBIX B COOTBETCTBHHM C TpPEOOBAaHUSMHU 3aKOHOAATENHCTBA B cdepe oOpa3zoBaHUS U C Y4E€TOM pEKOMEHIANUN
denepanbHOrO omnepatopa yueOHoro mpenmera «Xumus». OOpa3oBarenbHas MporpaMMa MO3BOJSET WHTETPUPOBATH peaU3yeMble 3[1€Ch MOAXO/IBI,
CTPYKTYpY U COJIep:KaHHe MPHU OpraHU3aIii 00ydeHus XUMUHU B 8—9 Kkiaccax, BRICTPOSHHOM Ha 0ase J000ro u3 IOCTYMHBIX Y4eOHO-METOINYECKUX
koMmriekcoB (YMK). Mcnons3oBanue o00opyaoBaHus IIEHTPA

«Touka poOcCTa» MO3BOJIACT CO31aTh YCIOBHA:

- AJId paCIupPeHUA COACPKaHNA IKOJIBHOTO XUHMHUYECKOI'0O 06p8,30BaHI/I$I;

E

JIJISI TIOBBIIICHUS II03HaBaTEIbHOM aKTHBHOCTHU 06yqa101111/1xc;1 B CCTCCTBeHHOHayQHOﬁ 06J'IaCTI/I;

i 719 pa3BUTHS TUYHOCTH PeOCHKA B MpoIiecce 00yUYeHUsT XUMHH, €ro CrIocoOHOCTEH, GOPMHUPOBAHHMS U YAOBICTBOPEHHS COIHATIBHO
3HaYUMBIX HHTEPECOB U MOTPEOHOCTE;

* s paboThl ¢ 0JapEHHBIMY HIKOJIBHUKAMHU, OPTaHN3AINH UX PA3BUTHUS B PA3IMYHBIX 00JIACTSIX 00pa30BaTEIbHOM, TBOPUECKON AEATEIBHOCTH.

[Tpumensst uudpossie 1ab0paTOpuu HA YPOKAX XUMHUH, YYAIIUECsS CMOTYT BBITTOJHUTH MHOXKECTBO J1a00PaTOPHBIX PadOT U HKCIIEPUMEHTOB
0 IPOrpaMMe OCHOBHOM IIKOJIBI.
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KpaTKOC OlMMCaHHE IMOAXO0I0B K CTPYKTYPUPOBAHUIO MAaTEPHUATIOB

B oGpazoBarensHoit mporpamme (OIT) nmpeacTaBieHsl CASAYIOMNE Pa3Iebl:

1.

MGTOI[BI HU3YUYCHUA BCUICCTB U XUMHUYCCKUX SIBIICHHH. :‘)KCHepI/IMCHTaHBHBIC OCHOBBI XUMUHU .

2. HepBOHaanBHBIG XUMHNUYCCKHUE ITIOHATHUA .



PacTtBOpBHI.

OcHOBHBIE KJ1acChl HEOPTaHUYECKUX COEIMHEHUH.

3
4
5. Teopus 30€KTPOIUTUYECKON JUCCOLUALINH.
6. XuUMHYECKHUE PEaKIUU.

7

XHUMHUYECKUE IIEMEHTHI (CBOﬁCTBa METAlJIOB, HCMETAJJIOB MU UX COCHHHCHHﬁ).

B OCHOBY BBIJCJICHUA TaKHUX pPa3JACIIOB 3aJIOKCH XUMHUYECKUMN SKCIICPUMCHT, TpPAaAULUOHHAA CHCTCMaA HU3YYCHUA XUMHMU. OcHoBHOM (I)OpMOI\/'I
y‘le6H0fI JCATCIIBHOCTU SBJISACTCA XHUMHYECKHM OKCIICPUMCHT, HpOBOI[HMBIfI B BHJIC na60paT0pHHx, IMPAKTUYCCKUX pa60T u HCMOHCTpaHHﬁ.
HCMOHCTpaLII/IOHHLII\/’I OKCIICPUMCHT MMPOBOAUTCA B TOM CJIy4dac, €CJINU OH OINACCH IJISA BBIIIOJIHCHHUA YUAIUMUCA WA HMEIOIIUNCS HpI/IGOp MMPEACTaBJICH
B CIMHCTBCHHOM 3K3CMILIAPC.

II.]'[H U3YyYCHUA NIpeaAMeETa «XHMHS» HA ITanle OCHOBHOI'0 oﬁmero 06pa30BaHI/Iﬂ OTBOAUTCH:

8 kmacc - 102 wyacoB; 9 kmacc — 68 uwacoB. [laHHas oOpa3oBarenbHas HMporpaMMa OOECHEeYMBAeT YCBOCHHE YYallUMHCSA Ba)KHEMIIMX
XMMUYECKHUX 3aKOHOB, TEOPUH U MOHATUH; (HOPMUPYET MPEICTaBIECHUE O POJIM XUMHUH B OKPY’KaIOIIEM MUpPE U KU3HU YeroBeka. [Ipu sToM ocHOBHOE
BHHUMAaHUE YJIENSETCs CYIHOCTH XMMHUYECKUX PEaKIMi U METOJaM MX OCYIIECTBIICHUS.

OI[HI/IM N3 OCHOBHBIX HNPHUHOHUIIOB IIOCTPOCHHA IMPOrpaMMmbl SABJIACTCA HNPHUHOHWII JOCTYIIHOCTH . SKCHepI/IMCHTaJ'H)HI)IC JAaHHBIC, ITOJYYCHHBIC
ydJalmuMucCd MpU BBIIIOJIHCHHUU KOJIMYCCTBCHHBIX OIIBITOB, MO3BOJIAIOT Yy4YallUMCA CAMOCTOATCIILBHO [€JIaTh BBIBOABI, BBISBJIATH 3dKOHOMCPHOCTH.
HOILXOIH)I, 3aJIOKCHHBIC B COACPIKAHUE MMPOrpaMMbI Kypca, CO30ar0T HGO6XOI[I/IMI)IC ycCioBus 4JIA CUCTEMHOI'O YCBOCHHA yUalllUMHUCA OCHOB HAYKHU, JJI
obOecrieyeHus Pa3BUBAOUIETO0 U BOCIIUTHIBAIOLICTO BOSHeﬁCTBHﬂ O6yquI/IH Ha JIMYHOCTH y4JallCrocs.

cDOpMI/IpyeMBIe 3HaHUA OOJKHBI CTATh OCHOBOM CHCTEMBEI Y6C)I(,Z[CHPII>'I IIKOJIbHHUKA, HEHTPAJIbHBIM AAPOM €T0 HAYYHOI'O MUPOBO33PCHUA.

Onucanue MaTepHaJIbHO-TEXHHYECKOH 0a3bI HEHTPA
«Touka pocTay», HCIIOJIB3YyeMOro AJs peajn3anuu 00pa3oBaTebHbBIX IPOrPAaMM B paMKaXx NpenoiaBaHusi XUMHUH

Hugposan (xomnvromepunas) nadopamopusa (I[J/I), nporpaMMHO-anmapaTHbIA KOMIUIEKC, JaTYMKOBAs CHCTEMa — KOMIUIEKT Yy4eOHOTO
000pyI0BaHUsl, BKIIOUYAIONINI H3MEPUTEIBHBIN OJIOK, MHTEp(EHC KOTOPOTO MO3BOJISIET 00SCIIEYUBATE CBS3h C MEPCOHATBLHBIM KOMITLIOTEPOM, U HAOOP
JATYNKOB, PETUCTPUPYIONIUX 3HAUCHUS PATHIHBIX (PU3NICCKUX BEITUIHH.

Jlamyuk memnepamypesl niamunoewlil — NPOCTON U HANEKHBIA AATYUK, MpeJHA3HAUEH JUIS W3MEpPEHUs TeMIlepaTypbl B BOAHBIX pacTBOpax U B
ra3oBbIx cpefax. Mimeer paznuunelil quana3oH usmepenuii ot —40 no +180 °C. TexHndyeckue XxapakTepUCTUKU JaTUMKA YKa3aHbl B MHCTPYKIMU 110



SKCIUTyaTaluu. Jamuuk memnepamypol mepmonapHslil 1peHa3HaueH s usmepenus temmepatyp 1o 900 °C. Mcnonb3yeTcs: mpu BBINOJIHEHUU
paboT, CBSI3aHHBIX C U3MEPEHUEM TEMIIEPATyp TUIAMEHH, IJIABJICHUS U PA3JI0’KCHUS BEIICCTB.

Jamuuk onmuueckou niomuocmu (Konopumemp) — NpeIHA3HAYCH JJI1 U3MEPEHUS ONITUYECKON INIOTHOCTH OKPALIEHHBIX pacTBOPOB. Mcnonb3yercs
IIpU U3YUYCHUH TEM ((PaCTBOpBI», ((CKOpOCTB XUMHUYECKUX peaKHHfI)), OIpPCACIICHUN KOHIUCHTpAIN OKpAIlICHHBIX HOHOB.

Jlamuuk pH nipeHa3HAYeH JUIsI U3MEPEHUsT BOJOPOIHOTO roka3atens (pH) BOAHBIX pacTBOPOB B pa3IMYHBIX UCCIIEAOBAHUAX O0BEKTOB OKpPY KaIOIIeH
cpeapl.

Jlamyuk 3nexkmponposoonocmu TpeHAa3HAUEH Il U3MEPEHUsS yNEIbHOW AJIEKTPONPOBOJHOCTH KUAKOCTEH, B TOM YHUCIE U BOAHBIX PAacTBOPOB
BemiecTB. [IpuMeHsercs npu U3yuyeHun TEOPUU IEKTPOIUTHUYECKON JUCCOIMAIINH, XapAaKTEPUCTUK BOJIHBIX PACTBOPOB

Jlamuux X10puod-uoHoé VCHONb3YEeTCsl I KOJIMYECTBEHHOI'O ONPENENICHUsl COAEp)KaHHUsS MOHOB XJOpa B BOJHBIX pacTBOpax, MOYBE, MPOAYKTax
nutanus. K gatuuky nonkitouaeTcs MOHOceNneKTUBHbIN anektpon (MCD) (paboumii 31eKTpoAd), MOTEHIMAA KOTOPOTO 3aBUCUT OT KOHLIEHTpPALUU
OMpEAeIeMOr0 MOHA, B JIAHHOM ciiy4dae oT KoHueHTpauuu annoHoB Cl. TTorenuman MCD onpenensioT OTHOCHTEILHO JJIEKTPOJia CPAaBHEHUSI, Kak
MIPaBUII0, XJIOPCEPEOPSHOTO.

Jlamyux Humpam-uono6 NpeHA3HAYCH JUI KOJINYECTBEHHOTO ONPE/ENICHNSI HUTPATOB B Pa3IMYHBIX O0OBEKTaX OKpYXKAIoLIeH cpelbl: BOJE, OBOIIAX,
bpykTax, KOIOACHBIX U3ENUAX U T.JI.

Mukpockon yugposoii ipenHa3HaueH A U3ydeHus (GOpMbl KPUCTANIOB U HAOIIOACHUS 32 POCTOM KPHUCTAJLIOB.

Annapam ona npogedenusn xumuueckux peakuyuii (AIIXP) npenHasHadeH s MOJIYYCHHUS U JEMOHCTPAIlMA CBOMCTB TOKCUYHBIX TIAPOB U ra30B . DTH
BEIIECTBA TOIYYalOTCS B KOJIOE-peakTope, W MpH HarpeBaHuu (wiu Oe3 HarpeBaHMs) Ta3000pa3HbIE BENIECTBA MPOXOAAT Yepe3 MOTJIOTUTEIbHBIE
€MKOCTH (Haca/lKH) C paCTBOPAMU PEareHTOB, BCTYNAIOT C HUMHU B peakiuio. M30bITOK ra3a morjaomaercs >KuAKUMU U TBEPABIMU peareHTaMH, a TaKxKe
aKTUBUPOBAHHBIM YTAEM. AmNmapar 4aile BCEro HCMONb3YIOT I TMOJY4YeHHs M JEMOHCTpPAllMM CBOMCTB XJopa, cepoBonopona. Ilpubop ona
0emMoHCmpayuu 3a8UCUMOCHIU CKOPOCMU XUMUYECKUX PeaKUUil Om paznuiHslX pakmopoe UcTolib3yIoT IIPU U3YYEeHUH TEMBI

«CKOpOCTh XMMHMUYECKOW peakuum» M TerioBoro 3ddekra xumuueckux peakuuit. [IpubGop 1aéT BO3MOXKHOCTH SKCHEPUMEHTAIBHO MCCIIEOBATH
BJIUSTHUE HAa CKOPOCTh XMMMYECKUX DPEaKIMH clieqyromux (akTOpoB: MPUPOIbl pearupyromux BEHIECTB, KOHIEHTPALMA pPEarupyrolyux BeLIeCTB,
IUIONIA/IM TPAaHUIBI pasfiena a3 B reTepOreHHbIX CUCTeMaX (IMOBEPXHOCTH CONPUKOCHOBEHUS MEXIY pearvpyrolldMu BELIECTBaAMH), TEMIEPATyphl,
KaTajau3aTopa, UHTMOUTOpa.

Ilunemka-0ozamop — TpuUcOcOONEHUE, HCIONb3yeMOe B JIa0OpaTOpHM JMJisi OTMEpPUBAaHHUS OMNpENeIEHHOTO 00b&éMa kuakocTu. llumerku
BBIITYCKAIOTCS IEPEMEHHOTO M MTOCTOSIHHOTO 00bEéMa. B KOMITIIEKTHI 000pyI0BaHMSI TSI METUIIMHCKUX KIJIACCOB BXOJAT YIOOHBIE MUIETKU- T03aTOPHI
OJIHOKaHAJIbHBIE, TO3BOJISIFOIINE HACTPOUTh HEOOXOAUMBII 00bEM OTOMpaeMOl KHUIKOCTH B TPEX Pa3IMUHBIX JUAra30Hax.



bana kombunuposannaa npeaHa3HaueHa I HarpeBa CTEKIISTHHBIX U (ap(OpoBBIX COCY0B, KOTa TpeOyeTcsi Co3/1aTh BOKPYT HArpeBaeMoro cocyzia
paBHOMEpHOE TeMIepaTypHOe TMoje, H30eKaTh HCIONb30BAHUS OTKPHITOrO TIUIAaMEHH U pacKaji€HHOM siekTpuyeckoil cmupanu. Kopmyc
KOMOWHUPOBAHHOM 0aHM cenaH u3 amoMuHus. KuakocTHas yacTh KOMOMHUPOBAHHOM OaHM 3aKpBIBAETCS KOJIBIIAMU PA3IMYHOIO JUaMeTpa.

Ilpuébop ona noayuenusa 2a306 WCIONb3yeTCA AJIA MOTy4YeHHs HEOOJBIIMX KOJMYECTB a3oB: BOJAOPOJA, KUCIOpoAa (M3 MEepOKCHAa BOAOPOIA),
YTJIEKUCIIOrO rasa.

Paboyas nporpamma no xumuu A8 8—9 kiaccos
€ MCNOJIb30BaHueM 00opynoBaHus HeHTpa «Touka pocTa»

Ha 06a3e wnentpa «Touka pocray obecneunBaeTcsi peanusanusi 00pa30BaTENbHBIX MNPOTPaMM €CTECTBEHHO-HAYYHOH U TEXHOJOTMYECKOU
HaIpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBMM C TpeOOBAaHUSMHU 3aKOHOAATENbCTBA B cepe oOpa3zoBaHMs U C Y4ETOM peKOMEHAALUN
denepanbHOro onepaTopa yueOHOro npeamMeTa «XuMus».

OObpazoBatenbHas nporpamMma MO3BOJISI€T UHTETPUPOBATh PEATU3yeMble MOAXO0/Ibl, CTPYKTYPY U COZAEpXaHHE MpU OpraHu3aluy oOydyeHHs XUMUU B
8—09 kiaccax, BEICTPOGHHOM Ha 0a3e JF000ro U3 IOCTYMHBIX y4eOHO-MeToandecknx KomiiekcoB (YMK).

Hcnonb3oBaHue O60py,HOBaHI/I${ «Touka pocTa» 1pu pcainu3alnun HaHHOﬁ OII no3BoasgeT CO31aThb YCIIOBUSI:
=T paCIUPEHUA COACPIKAHUA IKOJIBbHOI0 XUMHUYCCKOTI'0O O6p330BaHI/I${;
=JIs1 IIOBBIIICHU A IM03HABaTEIIbHOM aKTHBHOCTH 06yqafonmxc>1 B eCTeCTBeHHOHaquOﬁ 06J'IaCTI/I;

-J17151 pa3BUTHSI IMYHOCTH peOEHKA B Ipoliecce 00yUeHUs XMMHH, €ro CIOCOOHOCTEH, (popMHpOBaHUS U YAOBIETBOPEHHS COLMAIBHO
3HAYMMBIX MHTEPECOB U MOTPEOHOCTEIH;

-J17151 paboThI ¢ 01apEHHBIMU IIKOJIbHUKAMU, OPTaHU3ALMY UX Pa3BUTHUS B Pa3IMUHBIX 001acTAX 00pa30BaTeIbHON, TBOPUECKON JEATENBHOCTH.

HopMmbl1 onieHOK 32 Bce BH/IbI IPOBEPOYHBIX PadoT

«5» — YPOBCHBb BBITTOJIHCHU A Tpe6OBaHHﬁ SHAYUTCJIIBHO BBIIIC YAOBJIICTBOPUTCIILHOI'O: OTCYTCTBUC OIHI/I6OK, KaK I10 TCKYIIEMY, TaK U IO MPCAbIAYIHICMY
yueOHOMY MaTepuaiy; He 0oyiee OIHOTO HETOUETa.

«4» — ypOBEHb BBHITIOJIHCHHUSI TPEOOBAHUI BBINIE YAOBICTBOPUTEIHHOrO: Hamuuue 2—3 omuOOK Wi 4—6 HEMOYETOB MO TEKyIeMy y4eOHOMY
MaTtepuaiy; He Oosnee 2 omMOOK win 4 HEJOYETOB MO NPONACHHOMY MarepHally; HCIOJIb30BaHME HEpAallMOHAIbHBIX NMPUEMOB pEUICHHs y4eOHOM
3aJlauH.



«3» — I0CTaTOYHBIA MUHUMAJIbHBI YPOBEHBb BBITIOJHEHHUs TPeOOBaHM, NMPEABABISIEMBIX K KOHKPETHOW pabore: He Oonee 4—6 ommbok mau 10
HEeZ04YETOB M0 TEKyIIeMy yueOHOMY MaTepHaity; He 6onee 3—35 ommbok win He 6osee 8§ HeI0UeTOB MO NPOHACHHOMY y4eOHOMY MaTepuay.

«2» — YpOBEHb BBINIOJIHEHUS] TPEOOBAHUI HIDKE YIOBJIETBOPUTEIHHOIO: Hanmuyue Oosiee 6 omubOok mimm 10 HETOYETOB MO TEKyLIeMy MaTepualy;
6omee 5 ommbOOK wiK OoJiee 8§ HEMOYETOB MO MPOUIEHHOMY MaTepHay.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O ITIPEJIMETA «XUMMUSI» B OCHOBHOM IIKOJIE

M3yueHne XMMHUU B OCHOBHOM IIIKOJIE HAIIPABJICHO HA JOCTHXKEHHE 00yUYarOIIUMUCS IMYHOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX
pE3yIbTATOB OCBOEHUS Y4€OHOIO IpeaMeTa .

JIMYHOCTHBIE pe3yJdbTaThbl

JlngHOCTHBIE pe3yNIbTaThl OCBOCHHUS MPOTPaMMbI OCHOBHOTO OOIIEro oOpa3oBaHMs JOCTUTAIOTCSA B XOJ€¢ OOYYEHHsS] XMMUU B €UHCTBE y4eOHOU U
BOCIIUTATEIbHON AesTenbHOCTH OpraHu3alvu B COOTBETCTBUU C TPATUIMOHHBIMH POCCUUCKUMHU COLMOKYJIBTYPHBIMH U JyXOBHOHPABCTBEHHBIMU
[IEHHOCTSIMU, TPUHATBIMA B OOIIECTBE NpPABWJIAMH M HOPMaMHd TIOBEJEHUS, W CIOCOOCTBYIOT TIpOIlECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS H
COIMAJIU3AITUU 00YJarOITHXCS .

JIM4HOCTHEIE PE3YIbTATHI OTPAKAKOT C(I)OpMI/IpOBaHHOCTL, B TOM YHMCJIC B HaCTH:
Hampuomuuecxozo eocnumanus

1. LIEHHOCTHOIO OTHOLIEHHS K OT€YECTBEHHOMY KyJIbTypHOMY, UCTOPMYECKOMY M HAyYHOMY HACJEIWIO, MOHMMAHUS 3HAUYEHHs] XU MUYECKOH
HAayKH B JKU3HM COBPEMEHHOro OOIIECTBAa, CIIOCOOHOCTU BIIAJIETh JOCTOBEPHON MHGpOpManueil 0 NepeoBbIX JOCTHKEHUAX U OTKPBITUAX
MHUPOBOH M OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHO CTH B HAYYHbIX 3HaHUAX 00 yCTpoicTBE MHpa 1 OOIIECTBa;

I'pasicoanckozo eocnumanus

1. mpeacTaBieHHUS O COIMAIBHBIX HOPMaXxX U MpaBUaX MEKINYHOCTHBIX OTHOIICHUI B KOJUIEKTHBE, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM
NEeSTeNLHOCTH MPU BHITIOJTHEHUH YYeOHBIX, MO3HABATENIBHBIX 3a/1a4, BBIMOTHEHUA XUMUYECKUX dKCIIEPUMEHTOB, CO3JaHHH YISOHBIX MPOEKTOB,
CTpEMJICHHST K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B TMPOIECCE ITOW YUEOHOH NesATeIIbHOCTH, TOTOBHOCTH OICHHBATh CBOE MOBEACHHE U
MOCTYIKW CBOMX TOBAPUIIEH C MO3UIIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN OCTYIKOB;

l[elmocmu HAY4YHO020 NO3HAHUA



MHPOBO33PEHYECKHUX IIPEACTABICHUNM O BEIIECTBE M XMMUYECKON PEaKIUH, COOTBETCTBYIOLIUX COBPEMEHHOMY YPOBHIO Pa3BH TUS HAyKU U
COCTABJIIOLIMX OCHOBY Il NMOHMMAaHHs CYLIIHOCTH HAy4YHOH KapTHHBI MHpA; MPEJICTaBICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS
IIPUPOJBI, B3aUMOCBA35X YEIIOBEKA C IPUPOJIHOMN CPEIOH, O POJIU XMMHUH B IIO3HAHUU JTUX 3aKOHOMEPHOCTEH;

IIO3HaBaTCJIIbHBIX MOTHBOB, HanpaBneHme Ha nonyquHe HOBBIX 3HaHHfI 10 XUMUH, H€O6XOIII/IMI>IX JJIA O6’b$ICH€HI/I$I Ha6JIIOI[a€MI)IX
MPOLECCOB U SIBJICHUI;

MMO3HABaTEIILHON 1 I/IH(I)OpMaHI/IOHHOI;'I KYJIbTYpPbI, B TOM YHCJIC HABLIKOB CaMOCTOSITEILHOM pa60TLI C y‘le6HBIMI/I TCKCTaMU, cnpaBquoﬁ
JmTepaTypoﬁ, AOCTYITHBIMH TCXHUYCCKUMHU CPCACTBAMU HH(bOpMaI_II/IOHHLIX TCXHOHOFHﬁ;

HUHTEepeca K 00yUYEeHHUIO U TTO3HAHUIO, JTF0003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOPa30BaHUIO, UCCIIEIOBATENLCKOM
JesITeNFHOCTH, K OCO3HAHHOMY BBHIOOPY HANPaBIEHHOCTU U YPOBHS 00Y4YCHHS B TATbHEUIIIEM;

Dopmuposanun Kyavmypol 300p06bs

1.

OCO3HAHUS LEHHOCTH >XU3HH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/0POBBIO, YCTAaHOBKM Ha 3JJ0POBbIM 00pa3 >XM3HH, OCO3HAHHUS
MOCNEACTBUM U HENpPUSITUS BPEIHBIX MPUBBIUEK (YNOTPEOJIEHUS alKOrojsi, HApKOTUKOB, KYpEHHs), HEOOXOAMMOCTH COOJIOACHUS MpPaBHII
0€30MacHOCTH MPU 0OpaIIEHUN ¢ XMMHUYECKUMH BEIIECTBAMH B OBITY M peabHOM KU3HU;

Tpyooeozo éocnumanus

1.

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, y4yeOHOMCCIIE0BATENbCKOM, TBOPUECKONH M APYTUX BHJAX IESITEIbHOCTH;
MHTepeca K NPaKTUYECKOMY M3yUeHHUI0 mpodeccuil U TpyAa pa3iuyHOro poja, B TOM YMCIIE Ha OCHOBE MPUMEHEHUs NMPEJAMETHBIX 3HAHUH 110
XMMUH, OCO3HAHHOTO BbIOOpA MHAMBHUIYaIbHON TPAeKTOPUH HPOAOJIKEHUs 00pa3oBaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K
XMMUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

Ixonozuueckozo eocnumanus

1.

HKOJIOTMYECKH 11eIECO00PA3HOr0 OTHOIIEHUS K MPUPOJE KaK UCTOYHUKY KM3HU Ha 3eMJjie, OCHOBE €€ CYyIIeCTBOBaHUS, IOHUMAHUS [IEHHOCTH
3I0POBOTO M 0€301TaCHOTO 00pa3a KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXHUYECKOMY 310POBBIO, OCO3HAHUS
[IEHHOCTHU COOMI0OIEHUS MpaBIl 0€30MaCHOTO TOBEAEHUS MPH padoTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOXKAIOIIUX 30OPOBBIO U )KU3HH
JIIOIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJyYaeMble MPU U3yUYEHUU XUMHUH, JJIs PEIIeHUs 3ajad, CBSA3aHHBIX C OKpY>Kalollleld MpUpPOTHON cpeoH,
MOBBIIICHHUS] YPOBHSI HKOJIOTHYECKOM KYJIbTYpbl ,0CO3HAHHUsI TJ00ANBHOIO XapakTepa SKOJOTMYECKHX MpoOJieM U MyTed HX perieHUs
MOCPEJICTBOM METOJIOB XHUMHUH;

9KOJIOIr'MYCCKOr0 MbIIJICHUA, YMCHUSA PYKOBOACTBOBATLCA UM B HO3HaBaTeHBHOI\/JI, KOMMYHI/IKaTPIBHOfI n COI_[HaHLHOfI IIpaKTHUKE.



MeTranpeameTHblie pe3yabTaThl

B cocraBe MerampenMeTHBIX pe3yJbTaTOB BBIACIAIOT 3HAYMMBbIE Ui (DOPMUPOBAHMS MHMPOBO33PEHMS OOILICHAYyYHBbIE MOHATUS (3aKOH, TEOPHS,
NPUHINI, TUMOTe3a, (aKT, CUCTeMa, IMPOLECC, SKCIEPUMEHT H JIp.), KOTOPbIE HCIOJIB3YIOTCS B E€CTECTBEHHOHAYYHBIX YYEOHBIX MpeiMeTax Hu
MO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX NMPEIMETOB (POPMHUPOBATH MPEICTABICHUE O LEIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIC YUeOHbIE
neicTBus (MO3HABaTeNbHbIE, KOMMYHHKATUBHBIC, PETYJSATHBHBIC), KOTOpbIe O00OECHeYMBAaOT (OPMHPOBAHUE TOTOBHOCTH K CAMOCTOSTEIHHOMY
TUTAHUPOBAHMIO U OCYILECTBICHUIO YUeOHOM e TETbHOCTH.

MCTaHpeHMeTHHC PE3yabTaTbl OCBOCHUA O6paSOBaTeHBHOﬁ IIporpaMmsal 110 XUMHUH OTpaKar0T OBJIaAICHUC YHUBEPCAJIbHBIMU
IIO3HaBaTCIbHBIMU )IeflCTBI/IHMH, B TOM YHCJIC:

bBazoevimu nocuueckumu oeiicmeuamu

1.

YMCHUEM HUCIIOJIB30BATh HpI/IéMbI JIOTUYCCKOI'0 MBIIJICHUA IIPpU OCBOCHUUA 3HAHUI: PACKPBIBATE CMBICIT XUMHUUYCCKUX MMOHSATHH (BLII[GJI?ITB ux
XapaKTCPHBIC IPHU3HAKN, YCTaHABJIWBATh B3aMMOCBA3b C IPYI'UMU HOHHTI/IHMI/I), HUCIIOJIBb30BaTh IMOHATHUA OJIA 00BACHEHHS OTACIBbHBIX q)aKTOB u
HBJ'IeHI/If/'I; BBI6I/IpaTB OCHOBAHHA U KPpUTCPUH IJIA KJ'IaCCI/I(bI/IKaI_II/II/I XUMHUYCCKUX BCHICCTB U XUMHYCCKHUX peaKuHﬁ; YCTAaHABJIUBATb IIPUYHUHHO-
CJICACTBCHHBIC CBA3U MCKIY 00BeKTaMU HU3YUYCHUSA; CTPOUTH JIOTHYCCKHUEC PACCYKIACHUA (I/IHI[}’KTI/IBHI)IG, ACOYKTHUBHBIC, 110 aHaJ'IOFI/II/I); JCJ1aTh
BBIBOAbI U 3aKJIIFOUYCHU A,

YMEHHEM NPHUMEHSTh B TIPOIIECCe TMO3HAHUS CHUMBOJHWYECKHE (3HAKOBBIC) MOJENH, WCIOJIb3YyEeMbIe B XHMHH, TPEOOPa30BBIBATH ITHPOKO
MPUMEHSEMbIE B XHMHH MOJCIBHBIC MPEACTABICHHUS — XUMHUYCCKUH 3HAaK (CHMBOJI JJIEMEHTa), XUMUYeckas (opMylia U ypaBHEHHUE
XUMUYECKON peakuuu — TP PEIICHHH Y4eOHOMO3HABATEIbHBIX 3a7ad; C Yy4E€TOM OTHUX MOJEIbHBIX TPEJCTABICHUN BBISBIATh U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH U3YYaeMbIX OObEKTOB — XMMHUYECKUX BEIIECTB U XUMUYECKUX PEaKIuii;

bazoevimu uccneooseamenvckumu oeicmeuamu

1.

YMEHUEM HUCIIOJIb30BATh IMOCTABJICHHBIC BOIIPOCHI B KaUCCTBC HHCTPYMCHTA ITO3HAHUS, 4 TAKKE B KAYCCTBC OCHOBBI JJIs1
(bOpMPIpOBaHI/IH THUIIOTESBI 110 IIPOBEPKE MPAaBUIBHOCTH BBICKA3bIBACMBIX CYX(HCHHﬁ;

MPUOOpPETEHUE OMbITa TO IUIAHUPOBAHUIO, OPTaHHU3alMM U TMPOBEICHUIO YUYEHWYECKHUX DKCIEPUMEHTOB: yYMEHHE HaONI0JaTh 32 XO JOM
IpoLecca, CaMOCTOATENbHO MPOrHO3UPOBATh €r0 pe3yibTar, (OpMyIUpPOBaTh 0OOOIIEHUS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OIIBITA,
UCCJIEIOBAHMSI, COCTABIIATh OTYET O MpoeNaHHON paboTe;

Paobomoii ¢ ungpopmayueii

1.

YMEHHEM BBIOMPATh, aHAJTM3UPOBATh U UHTEPIIPETUPOBATh UH (DOPMALIMIO Pa3IMUHBIX BUIOB U (JOPM IMIPEICTABICHHUS, [TOJIy4aeMyI0 U3 Pa3HbIX
HCTOYHUKOB (Hay4HOIOIYJISIpHAs JIUTEpaTypa XUMUUECKOTO COJIep KaHus, CIIpaBOYHbIE TocoOus, pecypcebl HTepHETa);



2. YMCHUCM NPHUMCHATH PA3JIMYHBIC MCTOABLI U 3aIIPOCHI IPU IO UCKEC U 0T6ope I/IH(I)OpMaI_[I/II/I U COOTBCTCTBYIOIIUX JAaHHBIX, HGOGXOIII/IMI:IX JJIsA
BBIITOJIHCHUA y‘le6HBIX KW TIO3HABATCJIBHBIX 3aJa4 onpenenéHHoro THIIA, an06peTeHHe OIBITa B 00JACTH HCIOJIL30BAHMS I/IH(I)OpMaLII/IOHHO—
KOMMYHHKATHBHBIX TeXHOHOFHﬁ, OBJIaACHUC Ky.IIBTypOﬁ AKTUBHOTI'O UCIIOJIb30BAHUA PA3JIMYHBIX ITOUCKOBBIX CUCTCM;,

3. yMeHHEM HCIIOJIb30BaTh U aHAJTM3UPOBATh B MpoIiecce Y4eOHON U MCCIIeIOBATEIBCKOM NEeATETbHOCTH HH(POPMAIIHIO O BIUSHHN
MIPOMBIIIJIEHHOCTH, CEJIBCKOTO X03HUCTBA M TPAHCIIOPTA Ha COCTOSTHUE OKPY KaloIel MPUPOJHON Cpeibl;

YHueepcanbeunu KOMMYHUKaAmMu6HbIMU oeiicmeuamu

1. ymeHHMeM 3a7aBaTh BOMPOCHI (B XOJI€ IUAJIOTA W/HITH TMCKYCCUH) IO CYIIECTBY 00CYKIaeMOi TeMBbI, ((OPMYIHPOBATH CBOU MPEATIOKEHHS
OTHOCHUTEJILHO BBIINOJIHEHUS IPEAJIOKEHHON 3a1a4H;

2. TpUOOpETCHHE OIBbITA TPE3CHTAINN PE3YJIbTATOB BHIMOJHEHHUS XMMHYECKOTO IKCIIEPHUMEHTA (J1a00paTOpHOTO OTBITA, JTA00PATOPHOU PabOTHI
IO MCCJICIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MTPOCKTA);

3. 3aMHTEPECOBAHHOCTH B COBMECTHOW CO CBEPCTHUKAMU MO3HABATEIILHON U UCCIIEAOBATEIbCKON IEATEIbHOCTH IPH PEIICHUU BO3ZHUKAIOIIUX
mpo0JieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTVIACOBAHUS MO3HIIHIA (00CYKIeHMs, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBI» U JIp.);

Ynueepcanvnvimu pezynamuenvimu oeiicmeuamu

1. YMCHUEM CaMOCTOATCIBHO OHNPCACIATE LEJIHU ACATCIIBHOCTHU, INIAHUPOBATH, OCYHICCTBJIATH, KOHTPOJIUPOBATL U IIPU HGO6XOI[I/IMOCTI/I
KOPpPCKTUPOBATL CBOKO ACATCIIBHOCTD, BLI6I/IpaTB HanOosee 3(1)(1)CKTI/IBHBIC CIIOCOOBI peuicHusd y‘le6HHX W II03HAaBaTCJIBHBIX 3aja4,

KOPPEKTUPOBATh TMPEJIOKCHHBIN QJITOPUTM JCHCTBHI TPU BHINIOJHEHUH 3aJaHWid C YYETOM IMOJYYCHHS HOBBIX 3HAaHHWHA 00 H3y4aeMbIX
00BEKTaX — BEILLECTBAX U PEAKIIMSIX;

2. YMCHHEM UCIIOJIb30BATh U AHAJIIM3UPOBATH KOHTCKCTBI, IPCAJIaracMbIC B YCIIOBUU 3aJlaHUM.

HpellMeTHble pe3yJabTaThbl

B cocraBe mpenMeTHBIX pPe3yJIbTaTOB IO OCBOCHHUIO 00SI3aTENLHOTO COJEP’KaHUs, YCTAaHOBJICHHOTO IaHHOW NpHUMEpHOW pabodeil mporpamMmon,
BBIJICJISIFOT: OCBOEHHBIC OOYYAIOIIMMUCS HayYHBIC 3HAHUS, YMEHHUS U CTIOCOOBI IEHCTBHM, crielupuIecKue s IpeaAMET HOM 00macTi « XUMUs, BUIBI
JESITeNFHOCTH TI0 MOJTYYSHHUIO HOBOTO 3HAHUS, €T0 UHTEPIIPETAINH, TPEOOPa30BaHUIO U TPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYyAIIHSIX.

[IpeameTHBIC pe3yabTaThl MPEACTABICHBI 11O TOAaM O0YYCHHS U OTPakKaroT C(HOPMUPOBAHHOCTD Y OOYUAIOIITUXCSI CIICTYIONTUX YMEHUMN:



8 KIIACC

1.

10.

packpuléams CMBICT OCHOBHBIX XHMHWYECKHMX IOHATHI: aTOM, MOJIEKYJa, XUMHYECKUW BJIEMEHT, MPOCTOE BEHIECTBO, CI0KHOE BEIIECTBO,
CMEChb, BaJICHTHOCTb, OTHOCHUTEJIbHAA aTOMHAas M MOJIEKYJSIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas JOJIsS
XUMHUYECKOTO 3JIEMEHTa, MOJISIPHBIA 00BEM, OKCH, KUCIIOTa, OCHOBAHHE, COJIb, AICKTPOOTPHUIIATEIIBHOCTD, CTETICHh OKHUCIICHUS, XUMUYECKas
peakiusl, TeIoBoi 3P HEeKT peakiuu, KiacCUPUKAIMA PEaKIuid, XUMHUYECKas CBsI3b, PACTBOP, MAacCOBas J0JIS BEIIECTBA B paCTBOPE;

UIIOCMPUPOBAms B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX HMOHATHH (CM . 1 . 1) U IPUMEHATH 3TH MOHATHUS IPU ONUCAHUY BEILECTB U UX
[IPEBPALLCHU;

ucnonvzosedmsb XUMHUUYCCKYIO CHMBOJIUKY JJIA COCTABJICHUA (1)OpMy.TI BCIICCTB U ypaBHeHI/Iﬁ XUMHNUYCCKHX peaKHI/II;'I;

onpe()eﬂﬂmb BaAJICHTHOCTh aTOMOB 3JJICMCHTOB B 6I/IHapHBIX COCAUMHCHHUAX, CTCIICHb OKHCJICHHUA OJOJICMCHTOB B 61/1Hapme COCOAUHCHUAX,
MNPUHAAJICIKHOCTb BCHICCTB K OHpeHeHéHHOMy KJIacCy COCIMHEHUM II0 (bopMleaM; BUJT XHMMHYECKOHN CBS3HU (KOBaJ'ICHTHaH u I/IOHHaSI) B
HCOPTaHNYCCKUX COCIUHCHUAX,

packpvieams cmuvic nepuoaudeckoro 3akona JI. M. MenzaeneeBa: NeMOHCTPHpPOBATh NOHUMAHUE MEPUOAMYECKON 3aBUCHMMOCTH CBOWMCTB
XMUMUYECKHUX JIEMEHTOB OT UX IOJIOKEHUS B MEPUOANYECKON CUCTEME; 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJIIPHOTO YYeHHs, 3aKOHa ABOTaJIpO; Onucwleamv U xapaxmepuzosams TaOIUUHYIO (HOpMY NEPHOAMUYECKONW CHUCTEMbI XMMHUYECKHUX
AJIEMEHTOB: pPa3/InyaTh MOHATHS «rJiaBHas mnoarpymmna (Arpynma)» u «mnobOounas noarpynna (brpymma)», Manble m OoJblve NEPUOAbL;
coomnocums 0003Hau€HMsI, KOTOpble uMeroTcs B Tabmune «llepuoanmdeckas cucrema xumuueckux siemeHtoB . M. MenpeneeBa» c
YHUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHS aTOMOB XMMUYECKUX JIEMEHTOB (COCTaB U 3apsil AApa, 0OIIee YUCIIO IEKTPOHOB U pacnpeeiicHue
UX T10 3JIEKTPOHHBIM CJIOSIM);

Kaaccuhuyupoeams XAMHYECKHIE HIEMEHTbI; HEOPTraHUYECKHE BEIIECTBA; XUMHUECKUE peakiiu (TI0 YUCITYy B COCTaBY YYaCTBYIOUIUX B
pEeaKIHK BEIIECTB, MO TEIIIOBOMY D dekTy);

xapaxkmepuzoeams (OnUCbl6ams) 00IINE XUMUUYECKHE CBOMCTBA BEIIECTB PA3INYHBIX KJIACCOB, MOATBEPXKAas OMHUCAHHUE TPUME paMU
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEaKLUid;

npocHo3Uupoeantb CBONCTBa BCIICCTB B 3aBUCUMOCTHU OT UX KAYCCTBCHHOI'O COCTaBa; BO3BMOKHOCTHU IMPOTCKAHNUA XUMUYCCKUX IIPC BpaH_IeHI/Iﬁ B
Pa3JINYHBIX YCIIOBUAX,

6bl4UC/iAmMb OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJISIDHYHO MACChI BEIIECTB, MAaCCOBYIO JJOJIF0O XUMHWYCCKOI'O 3JICMCHTA I10 (bopMyne
COCAUHCHHA; MAaCCOBYIO JOJIFO BECIIECTBA B paCTBOPE; IIPOBO AUTH paC‘{éTH 10 YPaBHCHHUIO XUMHUYECKOM peaKkuuun;

npumersintb OCHOBHBLIC OIICpallvH MBICITATEILHOMN ACATCIIbHOCTU — aHaJIM3 MW CHHTC3, CpPAaBHCHUC, O606H.ICHI/Ie, CHUCTEMATHU3AlIHIO,
KJ'IaCCI/I(bI/IKaIII/IIO, BBIABJICHUC IMPUYUMHHOCIICACTBCHHBIX CBsI3CT — IJI1 U3Yy4YCHUA CBOICTB B€IICCTB U XHMMHUYCCKUX peaKuHﬁ; €CTCCTBCHHO-
HAay4YHBIC METOJbI ITIO3HAHUSA — Ha6J'IIOI[eHI/Ie, HU3MEPCHUE, MOACIIMPOBAHUEC, SKCIICPUMEHT (peaJ'II:HBIfI nu MBICHCHHBIﬁ);



11. cnedosame npaBuIIaM MOIB30BAHUS XUMUYECKOM TOCY10H U 1a00paTOpHBIM 000pYyIOBAaHUEM, a TAK)KE MpaBUiIaM oOpalleHHs ¢ BEUIeCTBaMH B

COOTBETCTBHH C MHCTPYKIIUSAMU IO BBIMOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BoOpoO/Ia M KUCIOPO/a), MPUTOTOBIEHUIO PACTBOPOB C OMpPEACIEHHON MAacCOBOM 10J1€i paCTBOPEHHOTO BEIIECTBA; JIAHUPOBATh U IPOBOAUTH
XUMHUYECKHE SKCIEPUMEHTH M0 PACIO3HABAHMIO PACTBOPOB IIENOYed U KUCIOT C TOMOIIbI0 HHAWKATOpOB (J1akmyc, (eHondranienH,
METHIIOPAHXK U JIp.).

9 KIIACC

1.

PAcKpbieams CMbiC/I OCHOBHBIX XMMHYECKUX MOHATHI: XUMWUYECKHN 3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KaTHOH, aHHOH, MPOCTOE BEIECTBO,
CJIOKHOE BEILECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTb, CTEIEHb OKHUCIICHMs, XMMHUYECKas pEeaKUus, XUMUYECKas CBs3b, TEILUIOBOMN
3 eKT peaknuu, MOJb, MOJSPHBIN 00BEM, PACTBOP; IJIEKTPOIHUTHI, HEIJIEKTPOIUTHI, HIEKTPOIUTHUECKAs JAUCCOLMAINS, PEAKIUH HOHHOTO
oOMeHa, oOpaTHMble M HEOOpaTHMbIE PEaKLUHU, OKHUCIUTEIbHOBOCCTAHOBUTENIBHBIC PEAKIMM, OKUCIHUTENb, BOCCTAHOBHUTENb, OKHUCIECHUE U
BOCCTAHOBJICHHE, AJIOTPONHs, aM(pOTEepHOCTb, XMMHUYECKas CBs3b (KOBAJCHTHAs, MOHHAs, METaJUIM4ecKas), KpHCTaIJIMuYecKas peléTka,
KOPpO3Usl METAJIJIOB, CIUIABbl; CKOPOCTh XUMUYECKON peakuy, npeaenbHo aomyctumast ko nentpauus (ITIK);

UTIOCMPUPOBAMs B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHATHH (CM. 11.1) ¥ IPUMEHSTH 3TH MOHATHUS NPU ONMCAHUH BEIIECTB U UX
IIPEBPALLCHU;

UCNOIb306aMb XUMUYECKYIO0 CUMBOJIMKY JJIsl COCTaBIEeHHUS (DOPMYJI BEILIECTB U yPaBHEHUN XUMHUUECKUX PEAKIIUN;

onpedenams BAJCHTHOCTh U CTETIEHb OKHUCJICHUS XUMHUYECKUX IJIEMEHTOB B COCAMHEHMSIX Pa3IMYHOIO COCTaBa; MPUHAJUICKHOCTh BEUIECTB K
OIpeIeIEHHOMY KJIacCy COEIMHEHMH 1Mo (opMysaM; BHJ XMMUYECKOH CBS3U (KOBaJEHTHAs, MOHHAs, METAJJIMYECKas) B HEOPraHMYECKUX

COCJMHEHMSX; 3aps] HMOHA IO XMMHUYECKOH ¢opmyse; XapakTep cpelbl B BOJHBIX PAacTBOpPAaX HEOPraHMYECKUX COCTUHEHUH, THII
KPUCTAJUIMYECKON pEelIETKA KOHKPETHOIO BEILIECTBA;

. packKpweieanito CMblCll TICPUOANICCKOIO 3aKOHa I[ H. MeHz[eJIeeBa u ACMOHCTPHUPOBATH €ro NIOHUMaHHC:

OnUCHIBAMb U XapaKmepus06ams TaOINUHYI0 (OpMYy MNEPUOAMYECKON CHCTEMBbl XMMHMUYECKHUX 3JEMEHTOB: pa3indaTh MOHITHUS

«rnaBHasi noarpynna (Arpynma)» u «mnobounas noarpynmna (bpymnma)», maneie U G0JbIIME NEPUOABI; COOMHOCUMb 0003HAYEHHS, KOTOPHIE
MMEIOTCSI B NIEPUOJUYECKON TabJMIle, C YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XHMHMUYECKHX 3JIEMEHTOB (COCTaB U 3apsjl sapa,
o0Iee YMCIIO 3JEKTPOHOB M paclpelielieHHe HMX I0 3JEKTPOHHBIM CIOSIM); 00bACHAmMb OOUIMe 3aKOHOMEPHOCTH B M3MEHEHWH CBOWCTB
3JIEMEHTOB U UX COEAMHEHUH B IIpe/iesiaX MaJlbIX MEPUOIO0B U IIaBHBIX MOATPYNI C YYETOM CTPOCHUS UX aTOMOB;

K/zaccuqbuuupoeamb XUMHYCCKUC 3JICMCHTBI; HCOPraHMYCCKUEC BCIICCTBA; XUMHUYCCKUC PCAKIIUU (HO YUCJIYy U COCTAaBY YUaCTBYIOIIUX B
pCaKknuun BEUICCTB, 110 TCIIJIOBOMY 3(1)(1)6KTy, 110 U3MEHCHUIO CTCIICHEH OKHMCICHHS XMMHUISCKUX SHGMGHTOB);

xapakmepu3zoeanib (Ol’lqul8aWIb) O6H_II/IC XHMHYECKHE CBOMCTBA BCIICCTB pa3JIMYHBIX KJIaCCOB, IIOATBCPKAAA OIIMCAHHUE IIPUME paMU
MOJICKYJIIPHBIX 1 HOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIHUX XUMHUYCCKUX peaKL[HfI;



cocmaesisinb YpaBHCHHA 3HCKTpOJ'II/ITI/I‘ICCKOI71 Jucconnuanmnum KucJjior, menoqeﬁ n COHCﬁ; IIOJIHBIC U COKpaH_[éHHBIC YpPaBHCHUA peaKuHﬁ HMOHHOTO
O6MeHa; YpaBHCHUA peaKHHﬁ, MOATBCPKAAOIMIUX CYIICCTBOBAHUC TCHESTHYCCKOM CBSI3U MCXKIY BCHICCTBAMU PA3JIMYHBIX KIIACCOB;

9. packpvisams CyIHOCTb OKUCIUTEILHOBOCCTAHOBUTEIIBHBIX PEAKIMI MOCPEICTBOM COCTABJICHUS 3JICKTPOHHOTO OaJlaHCa ITHX PeaKIuii;

10. npoenosuposams CBONCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS; BO3SMOYKHOCTH MTPOTEKAHUS XHMHUCCKUX TPEBPAIICHUN B PA3IMIHBIX
YCIIOBHSIX;

11. 6biyuciasms OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JOJII0O XMMUYECKOTO 3JIEMEHTA 110 Oop MyJie
COCIMHEHUSI; MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MIPOBOIUTH PACUETHI TI0 YPABHEHUIO XUMUYECKOH PEaKIIUH;

12. cnedosams npaBuIIaM MOJIB30BAHUS XUMUYECKOHN TOCYA0HM U 1a00paTOpHBIM 000PYyIOBAaHUEM, a TAK)KE MPaBUIaM OOpalleHHs C BEIIECTBAMH B
COOTBETCTBHH C MHCTPYKIMSIMU TIO BBIITOJHEHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB MO MOJYYCHUIO U COOMPAaHUIO ra3000pa3HBIX BEIECTB
(aMMHaKa 1 yriaeKkuciaoro rasa);

13. nposooums peakiym, MOATBEPIKIAIONINE KAYSCTBEHHBIN CO CTaB Pa3IUYHBIX BENIECTB: PAaCIIO3HABATEH OIBITHBIM IYTEM XJIOPU OPOMU/I, HOIH/I,
KapOoHat, docdar, cuauKaT, cyiabhar, THIAPOKCHIUOHBI, KATHOHBI aMMOHHSI M WOHBI M3YYCHHBIX METaJUIOB, MPHCYTCTBYIOIIHNE B BOJHBIX
pacTBOpax HEOPTaHHMYECKUX BEIIECTB;

14. npumenams OCHOBHBIE ONEPALIMU MBICTUTEILHON NIEATEIBHOCTH — aHaJIN3 U CHHTE3, CpaBHEHHE, 0000IIeHIe, CUCTEMATH3AINIO, BBISBICHUE
NPUIHHHOCIICICTBEHHBIX CBSI3€H — JUIsI M3yUYCHHsI CBOWCTB BEIIECTB M XMMHUYECKHX PEAKIIMA; €CTECTBEHHOHAYYHBIC METOJbI MO3HAHUS —
HaOJII0ICHUE, U3MEPEHUE, MOJICTTMPOBAHUE, SKCIICPUMEHT (PEaJIbHBIN U MBICIICHHBIH ).

COJAEP)KAHUE YYEBHOI'O ITIPEIMETA «XUMMUS» 11O T'OJJAM U3YUYEHUS
8 KIIACC

HepBOHa'{aJ'IbeIe XUMHNYECCKHUE NMOHATHUSA

[Ipenmet xumuu. Poins XuMuu B )KM3HM YesioBeKa. Tena u BemecTBa. Gu3nyeckue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemiecTB. [TonsTue o
METO/aX MO3HAHUS B XUMHUH. XUMHS B CUCTEME HayK . UncThie BemecTBa U cMecu . CriocoObl pa3iesieHus CMECei .

ATOMBI 1 MOJICKYIJIBI. Xumudeckue 3neMeHThl. CHUMBOJIBI XHMHYECKHUX 3JIEMEHTOB. HpOCTBIe " CJIIOKHBIC BEUICCTBA. ATOMHOMOJ’IGK}’J’IHpHOG YUCHUC.

XuMuueckas Q)opMyna. BajleHTHOCTh aTOMOB XHMHYECKHMX DJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHUTENLHAsT aTOMHas Macca.
OTtHOCHUTEIIbHAS MOJICKYJIApHAas Macca. MaccoBas 101 XUMHYECKOTO 3JIEMEHTA B COCIMHECHUU.



dusznueckre U XUMUYECKUE SIBIICHUS. XHUMHUYECKas peakius U e€ MpU3HAKU. 3aKOH COXpaHEHUS MacChl BEIIECTB. XHWMHUUYECKHE YypaBHCHUSI.
Knaccudukanus XuMHYECKUX peakiuil (COSTMHECHHUS, PA3I0KCHHSI, 3aMEIICHUS ).

XUMHUYECKUI IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYAOH, ¢ MpaBUjIaMu padOThI B Ja0OpaTOpuu U NpuéMaMu oOpaIeHus ¢ J1abopaToOpHbIM
o0opy/IoBaHUEM; M3yUYCHUE M ONHCAHHE (PU3MUYECKUX CBOWCTB OOPA3I[OB HEOPTaHWYECKHX BEIIECTB; HAOMO/eHUE (PU3NYECKUX (TUIaBIICHUE BOCKA,
TasHHUE JIbJla, PACTUPAHHE caxapa B CTYyINKe, KUNICHUE W KOHIEHCAIUs BOJbI) U XUMHUUYECKUX (TOpEHHE CBEYH, NMPOKAIMBAHWE METHON MPOBOJIOKH,
B3aMMOJICIICTBHE MeJa C KHUCIOTOH) SIBJICHWIA, HAONIOACHHE M OMHCAaHWE MPU3HAKOB NPOTEKAHUS XUMHUYECKHX peakuui (pa3ioxeHHe caxapa,
B3aUMOJICICTBUE CEPHOM KUCJIOTHI C XJOPUAOM Oapus, pasnokeHue runpokcuaa meau (II) mpu HarpeBaHWM, B3aMMOJICHCTBHE XKeje3a ¢ PaCTBOPOM
comu Menu(Il)); m3yyenue crnocoOOB pas3zieiieHuss cMeceil (C MOMOIbI0 MarHuTa, GUIBTPOBAHHE, BBHITAPUBAHUE, TUCTHILIALMSI, XpoMmato Trpadus),
MIPOBE/ICHUE OYMCTKH MOBAPEHHOMN COJIM; HAOIIIOCHNE M OTMCAHKUE PE3y/IbTaTOB MPOBEACHUS ONbBITA, WUTFOCTPHPYIOMIETO 3aKOH COXPAHEHHUSI MACCHI;
CO3/1aHHE MOJIeIeH MOJIEKYJ (IIApOCTEPHKHEBBIX) .

Baskueiilmue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech rasoB. CocraB Bo3ayxa. Kuciaopox — anmeMeHT um mpocTtoe BemecTBo. HaxoxnaeHue kuciopoga B mpupone, (usnmueckue u
XUMHYecKHe cBoicTBa (peakiuu ropenus). Oxcuasl. [lpumenenune kucnopona. CriocoObl MoayYeHHs KMCIOPOAa B 1a00paTOPUU U MPOMBIIIIJIEHHOCTH.
Kpyrosopot kuciopoaa B npupozae. O30H — ajutoTpornHas MoAu(UKanus Kuciopoa.

TemnnoBoit 3dekT XUMUUECKON peakliii, TEPMOXHUMHUYECKHUE YPaBHEHHUS, 9K30 U SHAOTEPMHUUYECKUE peakluu. TOMINBO: yrojib U METaH. 3arps3HeHne
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIIOS .

Bonopox — »sneMeHT u mpoctoe BemiecTBo. HaxoskaeHue Bomopona B IpuUpoje, (GU3MUECKHEe M XMMUYECKHE CBOMCTBA, IMPUMEHEHHE, CIIOCOOBI
nosryyeHusi. CocTaB KHCIIOT U COJIEH .

KonunyectBo BemectBa. Monbs. MomsipHast Macca. 3akoH ABoraapo. MossipHbiil 00bEM ra3oB. PacuéTel Mo XUMUYECKUM YpPaBHEHUSIM.

o 1
®dusnueckue cBoiicTBa BoJbl. Boga xak pactBoputenb. PactBopbl. HachlllieHHbIE M HEHACHIIIEHHBIE PACTBOPLI. Pacmeopumocme sewjecms 6 gooe.
MaccoBast 1oy BelllecTBa B pacTBOpe. XUMHUYECKHe cBoicTBa Bojabl. CocTtaB OCHOBaHMU. Poiib pacTBOpPOB B NpUPOAE U B JKU3HU YeNIOBEKA.
KpyroBopot Bozbl B ipupoie. 3arpsa3HeHne NpUpOAHbIX BoA. OXpaHa U OYHCTKA MPUPOIHBIX BOJI.

Knaccugukamus Heopranmdeckux coenuHenuil. Okcuabl. Knaccndukamust oKCHIOB: coyieoOpasyronye (OCHOBHBIC, KHCIOTHBIE, aM(pOTEpHbIE) H
HeconeoOpasyrone. Homenknarypa okcuoB (MeXAyHapoHas U TpUBUabHas). PU3NUECKUe U XMMUYECKHEe CBOMCTBA OKcuoB. [lomyuenue.

OcnoBanwus. Knaccugukaiust oOCHOBaHMIA: MIENOYN U HEPACTBOPHMbIE OCHOBaHMs. HoMeHKIaTypa ocHOBaHUH (MEXIyHAapOAHAs U TPUBHATIbHA).
Pu3NYECKHE U XMMUYECKUE CBOMCTBA OCHOBAHUM. [loyueHre OCHOBaHUI.

Kucnotsl. Knaccndukamus kucinor. HomeHkmatypa KucinoT (MeXAyHapoIHas W TpUBHaibHas1). OU3nYecKre M XMMHUYECKHE CBOMCTBA KUCIOT. Psn
aktuBHOcTU MeTaiuioB H. H. bekerosa. Ilomyyenue Kucior.

Conu. Homenknarypa cosieit (MexayHapoiHas ¥ TpuBHUalibHasA ). PU3MUECKUe U XUMUUYECKHE CBOMCTBA coliei. CriocoObl MOTyUYeHUs COJICH.



I'eneTmyeckas cB3b MCXKAY KilaCcCaMU HEOPTraHUYCCKUX COCHHHGHHﬁ.

XHWMHUYECKUI SKCIIEPUMEHT: KaueCTBEHHOE OIPEAEICHUE COJAEP)KAaHUs KUCIOPOJa B BO3JyXe; MONy4YEHHE, COOMpaHue, paclo3HaBaHUE U U3YUEHHE
CBOMCTB KMCJIOPOAA; HaONIOJEHUE B3aMMOJICHCTBUS BEILECTB C KHUCIOPOAOM M YCJIOBUS BO3HUKHOBEHHUS M IPEKpalleHHus TropeHus (moxapa);
O3HAaKOMJIEHHE C 00pa3laMH OKCHIOB W OIMCAaHHWE WX CBOMCTB; MOJydeHHE, COOMpaHue, paclio3HaBaHUE W W3yUeHHE CBOMCTB BOJOpOAa (TOpPEHHE);
B3auMojieiicTBue Boaopoaa ¢ okcuaom meau(ll) (Bo3MOXKHO MCIONIb30BaHUE BUICOMATEPHUATIOB); HAOIOACHHE OOPa3IlOB BEIIECTB KOJWYECTBOM |
MOJIb; UCCIIEIOBaHHE OCOOCHHOCTEH PacTBOPEHUS BEIIECTB C Pa3IMYHON PACTBOPUMOCTHIO; MPUTOTOBICHHE PACTBOPOB C ONpEAETIEHHON MaccoBOU
J0JI€l pacTBOPEHHOIO BEILIECTBA; B3aUMOJEHCTBUE BOJbl ¢ METAUIaMM (HAaTpUeM M KajbliieM) (BO3MOXHO HMCIOJIb30BAaHUE BHJIEOMATEPUAIIOB);
OIlpeJieJIeHNe PACTBOPOB KUCIOT M IIEJIOYEH ¢ MOMOILBI0 MHIMKATOPOB; MUCCIIEAOBAHHE OOpa3LlOB HEOPraHMUYECKUX BEIIECTB pa3 JIMUHBIX KIACCOB;
HaOJI0IeHue U3MEHEHHs OKPAaCKU MHAMKATOPOB B PACTBOpaxX KHUCIOT M Ileloveil; u3ydeHue BzaumonaencTBus okcu faa menu(ll) ¢ pactBopom cepHoit
KHCJIOTBI, KUCJIOT C METAJJIaMH, peaKUi HEUTpaNnu3alyy; MOIy4YeHHe HEPACTBOPUMBIX OCHOBAHMM, BEITECHEHNE OTHOTO METaJuIa JPYTHM U3 pacTBOpa
COJIY; PEUICHHE SKCIIEPUMEHTAIBHBIX 3aa4 110 TeMe «BakHelnye Ki1acchl HEOPraHMYECKUX COCIUHEHUID.

Hepnonnqecknﬁ 3aKOH H mepuoauiecKast CHCTeMa XUMHYIECCKHUX 3JIEMECHTOB I[. H. MenpaeneeBa. CTpoeHHe aTOMOB.
Xumuueckasi CBsi3b. OKHCIUTENbHO-BOCCTAHOBHUTEIbHbIE peaKknuun

[TepBbie MOMBITKH KJIACCH()UKANU XUMHUECKUX AJIeMEHTOB. [IoHATHE O Tpynmax CXOIHBIX JIEMEHTOB (IIEIIOYHBIC U MIeIOYHO3EMETbHBIE METAJLTHI,
raJOreHbl, HHEPTHBIE Ta3bl. DJIEMEHTHI, KOTOphIe 00pa3yIoT aM(pOoTepHbIE OKCUIBI M THAPOKCUIBI.

[Tepuoanuecknii 3akoH. l[lepmommueckass cucremMa xumuuyeckux diemeHToB J[. M. MenpeneeBa. Buabl tabmunbl «[lepuogmueckas cuctema
xumudeckux srmeMeHToB Nl . U . MenneneeBa» . Ilepuonbl u rpymnmsl . @U3HUECKUIl CMBICT MOPSAJKOBOIO HOMEpa, HOMEPOB MEpU 0/1a U TPYMIbI
JJIEMEHTA .

Ctpoenne aromoB. CoctaB aToMHBIX sifiep. M3orombl. Dnekrponsl. CTpoeHHE 3JIEKTPOHHBIX 000JI0UeK aTOMOB MEPBHIX 20 XUMHUYECKHX 3JIEMEHTOB
nepuogudeckoit cucremsl JI. M. MenneneeBa. XapakTepHCTUKAa XHMHUYECKOTO 3JIEMEHTA 0 €ro IOJOXKEHHI0 B mepuoauyeckoi cucteme [l U.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHs pajlyca aTOMOB XMMHYECKHMX 3JI€ MEHTOB, METAUIMYECKUX U HEMETAJUIMUECKHUX CBOWCTB IO IpyNIaM U IEPUOJAM.
3HaYeHUE MEPUOJNYECKOrO 3aKOHA U MEPUOANYECKON CUCTEMbl XUMUYECKUX JJIEMEHTOB IS Pa3BUTHs Haykd W npaktu ku . [ . 1 . MenzneneeB —
Y4EHBIN U TPAXIAHUH .

3JICKTpOOTpI/ILIaT€HLHOCTB XUMHUYECKUX 3JEMEHTOB. XHMMHYE CKas CBS3b (I/IOHHaﬁ, KOBAJICHTHAs IIOJIApHAss U KOBAJICHTHAsA HCIIO JISIpHaSI). CreneHn
okuciacHuI. OKHCINTEIEHOBOCCTAHOBUTCILHBIE pCaKkum. HpOIIGCCI)I OKHCJICHHS X BOCCTaHOBJICHUA. OKHUCIUTEIN U BOCCTAHOBUTEIIH.



XI/IMI/I‘IGCKI/Iﬁ BKCHepI/IMeHTI I/13y‘-IeHI/Ie 06pa3u03 BCIICCTB MCTaJ JIOB U HEMCTAJIJIIOB, B33PIMOI[€I>1CTBHC FI/II[pOKCI/IIIa IIMHKA C paCTBOpaMI/I KHUCIIOT U
IeJI0oYeH; TMPOBEACHUE OMBITOB, WUTFOCTPUPYIOMIUX TPUMEPHl OKHCIUTEILHOBOCCTAHOBUTEIBHBIX pPEaKIui (FOpeHHe, PEeakIMH Pa3JIoKEHUs,
COCMHEHUS ).

Mexrpe/IMETHBIE CBA3U
Peanuzanus MeXnpeaMeTHBIX CBS3€H MpHU M3YYECHUH XUMHH B § KJIacCE€ OCYIIECTBISIETCA YEPe3 HMCIOJIh30BAHME KaK OOIIMX €CTeCTBEHHOHAYYHBIX
MOHATHM, TaK U MOHSITUH, SBJISIFOIIUXCS CUCTEMHBIMHU JIJIS OTJEIBHBIX TPEAMETOB €CTECTBEHHOHAYYHOIO ITUKJIIA.

O6H_[I/Ie CCTCCTBCHHOHAYYHBIC ITOHATHUS: Hay‘lHLIﬁ (baKT, TUIoTE3a, TCOPHA, 3aKOH, aHAJIN3, CUHTC3, KJ'IaCCI/I(bI/IKaI_[I/If{, NEpuoOaANIHOCTD, Ha6J'IIOI[eHI/I€,
9KCIICPUMCHT, MOACIUPOBAHNUEC, USMCPCHUC, MOJCIIb, ABJICHHUC.

dusnka: mMatepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII, PAIUOAKTUBHOCTh, MOJICKYJIa, FJCKTPUUYCCKUN 3apsj, BEUIECTBO, TEI0, 00BEM,
arperaTHOE COCTOSTHUE BEIIECTBA, Ta3, GU3HUECKUE BETUIHHBI, CAMHHUIIBI U3MEPEHHS, KOCMOC, IIaHETHI, 3BE31b1, COJHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOIbI, OJIE3HBIE UCKOMIAEMbIe, TOILTMBO, BOJAHBIE PECYPCHI .

9 KJIACC
BemecTBo M XUMHYeCKas peaKIus

[Tepuoanueckuii 3akoH. Ilepuoguueckas cucrema xumudeckux siaeMeHToB J[. M. MenneneeBa. CtpoeHrne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUHU
CBOICTB XHUMHYECKHUX DJIEMEHTOB MEPBLIX Tpex nepruoaoB, KaJvid, KaJblUA H HUX COGI[I/IHCHI/Iﬁ B COOTBCTCTBHUM C IIOJOXCHHUCM JJICMCHTOB B
nepnogmqecxoﬁ CUCTEME U CTPOCHHUEM HX aTOMOB. CTpO@HI/Ie BEUICCTBA: BUJbI XUMHYECKOH CBA3U. THIIBI KPpUCTATINTINYCCKUX peIHéTOK, 3aBUCUMOCTH
CBOMCTB BEIIECTBA OT THIMA KPUCTAILTUIECKON PEIIETKY U BUAA XUMHUUECKON CBS3H.

KJ'IaCCI/I(I)I/IKaI_[I/ISI W HOMCHKJIaTypa HCOPraHNMYCCKUX BCUICCTB (MC)KJIYHapO,I[HaH n TpI/IBI/IaJ'ILHaH). XHUMHUYECKHE CBOMCTBA BCIICCTB, OTHOCAIIMUXCA K
Pa3IMYHbIM KJIaCCaM HCOPTaHUYCCKUX CO e,HHHeHHﬁ, TCHETUYCCKAA CBA3b HCOPIraHNYCCKUX BEIICCTB.

Knaccugukanus XuMUYeCKUX peakiyil 0 pa3InYHbIM MPU3HAKaM (110 YHUCIIYy U COCTaBY YYacCTBYIOLIMX B PEAKIMH BEIIECTB, IO TEIUIOBOMY A(PQEKTy,
[0 U3MEHEHUIO CTENEHEeH OKUCIIEHUsI XMMUYECKHUX 3JIEMEHTOB, IO OOpaTMMOCTH, MO YYacTUIO KaTaiau3aropa). K30 U SHIAOTEPMHUYECKUE PEaKIMH,
TEPMOXUMHUYECKUE YPABHECHMUSL.

IlonsTtue o CKOpPOCTH XHUMHYECKOHN pCaKIuun. ITonstne 006 O6paTI/IMLIX u H€06paTI/IMLIX XUMHUYICCKHUX PCAKIUAX. IlonsiTHE O TOMOTEHHBIX U
FETCPOrCHHLIX PCAKIUAX. Tonsmue O pasrosecuu. @aKmOPbl, GruAIOwuUe Ha CKopocnib XUMUYeckou peakyuu u XUMUYECKOM
NOJIOHCEHUE XUMUUYECKO20 pABHOBECUAL.



MexaHu3M OKHMCIUTEIbHO-BOCCTAHOBUTEIBLHBIX peaKHI/Iﬁ (SHGKTpOHHBIﬁ 0aJaHC OKHCIMTEILHOBOCCTAHOBUTEILHOM pCaKHI/II/I).

Teopust 3MEKTPOIIUTUUECKON TUCCOIMALUU. DJIEKTPOJIUTHI U HEAJIEKTPOIUThl. KaTHOHBI, aHMOHBI. MeXaHU3M AUCCOLMALIMY BEIIECTB C PA3IMUYHBIMU
BHUJIAMU XUMUYECKoU cBs3U. CterneHp auccoruanii. CHIBHBIC U C1a0ble SJCKTPOIUTHI.

Peakuuu nonHoro oOMeHa. Y coBus MPOTEKaHUsI peaklMii HOHHOTO OOMeHa, MOJIHbIE U COKpaIllléHHbIe HOHHBIE YpaBHEHUS peakuuid. CBoHCTBa
KHCJIOT, OCHOBAHUI1 U COJIel B CBETE MPEJCTABICHUHN 00 3JIEKTPOIUTHUECKON auccoruanuy. KauecTBeHHbIE peaKIIMi Ha HOHbI
. [lonamue o c2uoponusze coneti .

XUMUYECKHI SKCTIEPUMEHT: O3HAKOMJICHHE C MOJICTISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB — METAJIIOB U HEMETaJIoB (rpadura
Y anMmasa), CIOXHBIX BEHIECTB (XJOpUIa HATPUS), HCCIEAOBAHHE 3aBHUCHUMOCTH CKOPOCTH XHUMHUYECKON PpEAaKIMU OT BO3JIEHCTBUS Pa3IMYHBIX
(hakToOpoB; MCCIEAOBaHNE IEKTPOIIPOBOIHOCTH PACTBOPOB BEILECTB, MPOLIECCa TUCCOLUALIMN KUCIOT, IIeoue u colieil (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB); TIPO BEJEHHE OIBITOB, UJLUTIOCTPUPYIOUINX MPU3HAKH MPOTEKAHUs Peakiiii HOHHOTO oOMeHa (oOpa3oBaHHE OCajKa, BHIICICHHE
raza, oOpazoBaHHe BOJbl); OMNBITOB, WUTIOCTPUPYIOMIMX MPUMEPHI OKUCIH TEIbHOBOCCTAHOBUTENIBHBIX pEaKIMi (TOpeHue, peakiuu pa3ioxKeHHs,
COEJIMHEHMSI); pacClO3HABAaHHE HEOPTaHMUECKUX BEIIECTB C OMOIIbIO KAYECTBEHHBIX PEAKIMil Ha HOHBI; PEeIlICHNE SKCIIEPUMEHTABHBIX 33/1a4 .

HemeTayiisl 1 HX COeANHECHUSA

O6bmas xapakrepucTuka ragoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIe CTereHn OKucieHus. CTpoeHne U (pU3nUecKre CBOMCTBA MPOCTHIX
BELIECTB — TaJlOT€HOB. XMMHMYECKHE CBOMCTBA Ha IpHUMEpe XJIopa (B3aUMOJCHCTBUE C METalaMH, HEMETAaJUlaMU, ILeno4aMu). XJI0pOBOAOPOL.
ConsiHasg KuCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIydeHUE, NMpuUMeHeHHue. [leficTBue Xjopa M XJIOPOBOAOPOJAa Ha OpraHU3M uejoBeka. Baxuelmme
XJIOPUJIbI U MX HAXOXKAECHUE B IPUPOJIE .

O6mr1as xapaktepuctuka 35eMeHToB VIArpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTETICHH OKUCIICHHUS.

Crpoenue u (pusmueckue CBONCTBA NMPOCTHIX BEIIECTB — KUCIOPOJa M cepbl. AJITIOTPOIHbIE MOAM(DHUKAIMK KHUCIOPOAAa U Cepbl. XUMHUYECKHE
cBoiicTBa cepbl. CepoBoaOpO, CTpoeHUe, PU3NUYECKUEe U XUMHUYECKUe cBoicTBa. OKCUIBI Cepbl KaK MPEACTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas
KHCIIOTa, (pU3NYecKre U XMMUYECKHe CBOMCTBa (00IIME Kak MPEJCTaBUTENs Kiacca KUCIOT M Crielu(rUecKue). XUMHUECKUE PEaKIiy, JeKalue B
OCHOBE INPOMBIIUIEHHOIO Croco6a mosyueHust cepHor KuciaoThl. [Ipumenenue. Conu cepHOM KUCIOTHI, KaueCTBEHHAs pPEakUus Ha CyJIb(paTHOH.
Haxoxxnenue cepel U e€ coeluHEHUH B TIpupoae . XMMHUYECKOE 3arps3HEHHE OKpY’KaIoLIed Cpelbl COCAMHEHUSIMH Cepbl (KHCIOTHBIC JI0XK[IH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MpeA0TBPAILCHHUS .

OO0mas xapakTepucTruka 31eMeHTOB VArpymmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIE CTEIIEHU OKHCIICHUSI.

A30T, pacnpocTpaHeHue B npupoje, puznyeckue u XumMudeckue cpoiictBa. KpyroBopot azora B npupoae . AMMHAK, €ro pU3n4ecKre U XUMHYECKHe
CBOWCTBa, MoJiydeHne W mpuMeHeHue. Colu aMMOHUs, UX (PU3WUYECKHe W XMMHUYECKHE CBOWMCTBA, MpUMeHEeHHe. KauecTBeHHAsl peakiys Ha WOHBI
aMMOHHUA. A30THas KUCJIOTa, €€ MoilydeHue, pu3ndeckue U XMMUYEeCKHe CBOMCTBa (0OmIMe Kak IMpeICcTaBUTENs Kiacca KUCIOT M CHeluduuecKue.
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHMSI B KaU€CTBE MHHEPAIbHBIX yI00peHuil. XUMUYecKoe 3arpsi3sHEHHE OKPYKAIoIel cpebl COeAMHEHUSIMU
a30Ta (KUCJIOTHBIE JOXK/H, 3arpsi3HEHNE BO3/1yXa, IOYBbI U BOJIOEMOB).



docdop, amtorpornubie Moaudukanuu Gocdopa, puszndeckue u xumudeckrne cBoiictBa. Okcuna Gocdopa(V) u dochopHas kuciaora, Gu3nIecKue u
XHUMHUYECKHE CBOMCTBA, MmosrydeHue. Mcnonp3oBanue GochaToB B Ka4ecTBE MUHEPATBHBIX YI00PCHHUIA.

O6mr1as xapaktepuctuka 3eMeHToB [V Arpytmbel. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTePHBIC CTETICHH OKHCIICHHUS .

VYrnepos, amioTponHeie MOAUGUKALMU, PACcIPOCTpaHeHHE B MpUpoje, GU3NYecKue U XUMHUecKkue cBoricTBa. Ancopouusa. KpyroBopot yriepona B
npupoje. OKCubl yriaeponaa, ux Gpu3ndeckne U XMMHYECKHUE CBOWCTBA, NCHCTBUE HA KUBBIC OPTaHU3MBI, TIOJMyUYEHUE U MPUMEHEHHE. JKOJIOTHUSCKUE
po0JIeMBI, CBS3aHHBIE ¢ OKcHuoM yriepoaa(lV); rumoTe3a rio0arbHOTO MOTEIUICHUS KIIMMaTa; MTAPHUKOBBINA dPGeKT. YToapHas KHCIOoTa U € COJIH,
uX QU3NYEeCKre U XUMUYECKHE CBOMCTBA, MOTyUYeHe u npuMeHeHne. KauecTBeHHas peakius Ha kKapOOHATHOHEI. Vconp3oBaHNe KapOOHATOB B OBITY,
MEJUIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM XO35HUCTBE.

HepBOHa‘-IaJ'IBHLIC MIOHATHS 00 OpTraHNYCCKUX BCIUICCTBAX KaK O COCAUHCHUAX YIJICpOJa (MeTaH, 9TaH, 3THJICH, alICTUJICH, 3TaHOJI, INIMIICPUH, YKCYCHAA
KI/ICJ'IOTa). Hx cocmas u xumuueckoe cmpoenue. ITonsaTre 0 OMOJOrHYECKU Ba)KHBIX BCIICCTBAX: XHUpaXx, 6en1<ax, Yria€Bogax — W HUX POJHU B XXU3HU
YCJIIOBCKA. MamepuaﬂbHoe eOUHCmMeEo Op2aAHUYEeCKUX U HeopeadHUYeCKUxX coeOuHeHull.

Kpemuuii, ero pusnueckue u xumMuyeckue CBOMCTBA, oiyueHue u npumeHenne. CoegnHeHus kpeMuus B nmpupoje. OOuiue npectabiieHus: 00 OKCHae
kpemuuA(IV) u kpemHueBo#t kuciore. CUIMKATHI, MX UCTIONB30BaHUE B OBITY, MEIUIIMHE, IPOMBIIIIICHHOCTH. BadicHetiuiue cmpoumebHble
mMamepuanvl: Kepamura, CmeKkio, yemeHm, Oemon, scenezoboemoH. Ilpobremvl 6e30nacho2o UcnoIb308aHUS CMPOUNENbHBIX MAMEPUANO8 8
NOBCEOHEBHOU HCUZHUL.

XHUMUYECKUHN HKCTIEPUMEHT:
u3ydeHue o0pa3oB HEOPraHUUYECKUX BEUIECTB, CBOMCTB COJISTHONM KUCIIOTHI;
MPOBCACHNEC KAaUCCTBCHHBIX peaKuMﬁ Ha XJIOPUIHUOHBI 1 Ha6J'IIOI[eHI/I€ IMPU3HAKOB UX MPOTCKAaHHA,

OIIBITHI, OTpaKaroIye GU3NYECKUe U XUMUUYECKHE CBOMCTBA IaJIOT€HOB U UX COEMHEHUI (BO3MOYKHO UCIIOJIb30BaHUE BUIEOMATEPHAIIOB);
O3HaKOMJIEHHUE C 00pa3liaMy XJIOPUJIO0B (FaJIOrT€HUIO0B);

O3HaKOMJIEHUE ¢ 00pa3LaMu cephl U €€ COeIMHEHUSAMU (BO MOYKHO MCIOJIb30BaHUE BUIEOMATEPHAIIOB);
HaOro/IeHNe mpoliecca OOyTIMBaHUs caxapa Mo AeHCTBHEM KOHIIEHTPUPOBAHHONW CEPHON KUCIIOTHI;

U3y4YeHHE XMMHYECKUX CBOWCTB pa30aBIEHHON CepHON KHUCIIOTHI, IPOBEICHNE KAUECTBEHHOM peakluy Ha CyIb(aTHOH U HaOII0eH1E TPU3HaKa e
IIPOTEKaHU;

O3HAKOMJICHHUE C (PU3UIECKUMHU CBOWCTBAMH a30Ta, ocdopa 1 X coennHeHNH (BOZMOKHO MCTIOIH30BAHUE BHICOMATEPHAIIOB), 00pa3IaMu a30THBIX
1 hochopHBIX y100pEHUIA;

IMOJIYYCHHUC, C06I/IpaHI/IC, paciio3HaBaHUC U U3YUCHUC CBOMCTB aMMHadKa,; IIPOBCACHNEC KAYCCTBCHHBIX peaKHI/Iﬁ Ha MOH aMMOHUA U

dbocdar noH 1 U3yueHHUE MPU3HAKOB UX MPOTEKAHMUS,



BBaHMOHeﬁCTBHe KOHHCHTpHpOB&HHOfI a30THOM KUCIIOTHI C MEIBIO (BO3MO)KHO HCIIOJIb30BAHUC BI/II[eOMaTepI/IaJ'IOB);

U3yuyeHHe MoJIesIel KpUCTAIUTMYECKUX PEeHIETOK anmasa, rpaduta, GyuiepeHa; 03HaKOMJIEHHE C IIPOLECCOM aICOPOLUHN paCTBOPEHHBIX BEILIECTB
AKTUBMPOBAHHBIM YIJIEM U yCTPOMCTBOM IIPOTHUBOra3a;

noJTydyeHue, coOnupanue, pacro3HaBaHUe U U3yYeHHE CBONCTB YTJIEKHCIIOTO rasa;

MPOBEJICHHE KaUeCTBEHHBIX PeaKIMii Ha KapOOHAT U CHIIMKATHOHBI U U3YYCHHE MTPU3HAKOB UX MPOTEKAHUS;
O3HAKOMJIEHHUE C MPOIYKIUEH CHIIMKATHON MPOMBIIIIEHHOCTH;

pelieHue YKCIEePUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeile HeMeTaIbl U UX COCTUHEHUSD.

MeTa/uibl ¥ UX COeTHUHEHUS

O6HIa$I XapPaKTCPUCTHKA XUMHUYCCKUX IJICMCHTOB — MECTAJIJIOB HAa OCHOBAaHUH UX ITIOJIOKCHUA B HGpHOI[H‘I@CKOﬁ CHUCTEME XUMHUNYCCKUX DJICMEHTOB I[
W. MenpneneeBa u crpoerust aromoB. CTpoeHre MeTaiioB. MeTaminueckasi CBSI3b U METAJUIMUECKask KpUCTAJUIMYECKask peHIETKA. DIEKTPOXUMUUYECKUN
P HampspKeHUH MeTaioB. Du3nueckue W XUMHYECKHE CBOWcTBa MeTauioB. OOmme crmocoObl moiydeHus MeTamioB. [loHsTHE O KOppo3uu
METaJIJIOB, OCHOBHBIE CIIOCOOBI 3alIUThl UX OT Koppo3uu. CruiaBel (cTanb, 4YyryH, AIOPATIOMUHHM, OpoH3a) M HX MPUMEHEHHE B OBITY H
MPOMBIINIJICHHOCTH.

[I{esrounble METAUIBL: IOJOKEHUE B IEPUOAMYECKON CUCTEME XMMHUYECKUX 3iieMeHTOB [I. M. MenzeneeBa; cTpoeHHE MX aTOMOB; HaXOXXICHUE B
npupose. Puzndeckne U XUMUYECKUE CBOICTBa (Ha mpumepe HaTpus U Kanus). OKCUIbl U THAPOKCHUBI HaTpus U Kanus. [IpuMeHeHue menouHbix
METAJIJIOB U X COEANHEHUN.

[IlenoyHo3emMenbHBIE METAIBI MArHUA Y KaJbLM: MOJOKEHNE B IEPUOJIUYECKON CUCTEME XUMHUUYECKUX 3ieMeHTOB [[. . Menzaeneesa; ctpoeHue ux
aTOMOB; HaxoxkJeHue B mpupoje. Ousndeckre U XMMHUECKHUE CBOMCTBA MAarHUs U Kaiblus. BakHeime coennHeHus KaabIus (OKCUI, TUAPOKCHU,
conn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHHUS.

ATIOMUHMI: TOJIOXKEHUE B HepHOHquCKOf/'I CHUCTEME XHMHUYCCKHUX 3JJICMCHTOB I[ n. MeH;[eJIeeBa; CTPOCHUC aTOMA; HAXOKIACHUC B HPHUPOAC.
DOU3NYeCKNe U XUMHUYECKHE CBOMCTBA aIFOMUHUS. AM(I)OTepHI:IC CBOMCTBA OKCHUJA U THApOKCHUAa aJIOMUHUA.

’Kene3o: nonoxkeHne B MEPUOANUECKON cucTeMe XuMuueckux 3meMeHToB . Y. MenaeneeBa; ctpoeHrne aToMa; HaXxoxAeHUe B npupojae. Ouznueckue
1 XMMHUYECKHE CBOMCTBA kese3a. Okcuapl, Tuapokcuasl u conn xenesa(ll) u sxenesa(lll), ux cocras, CBOHCTBA U MOTyUCHHE.

XUMUYECKHI SKCTIEpUMEHT: O3HAKOMJIEHHE C O0pa3llaMH METalIOB U CIUIaBOB, MX (DU3MUECKUMU CBOMCTBAMH; M3yUeHHE DPE3YyJIbTaTOB KOPPO3UHU
METAJJIOB (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB), OCOOCHHOCTEM B3aMMOIEMCTBHS OKCUAA KalblMsl W HATpUs C BOJOW (BO3MOXKHO
UCIIOJIb30BAaHUE BHUIEOMATEPUANIOB); MCCIEIOBAHNE CBOMCTB XKECTKOW BOBI; MpOIlecca TOPEHMsS XKejle3a B KHUCIO poje (BO3MOXKHO MCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); MPHU3HAKOB MPOTEKAHMS KAUECTBEHHBIX pPEaKlMii HAa WMOHBI (MarHus, Kajbllus, amroMuHus, 1uHka, skenesa(ll) m sxenesza(Ill),
meau(Il)); nabmarogenue u onucaHue MPOIECCOB OKPAIIUBAHUS IUTAMEHN HOHAMU HATPHsI, K U KalIbLUs (BO3MOXKHO UCIIOIH30BAHUE



BHJICOMATEPHAIIOB); UCCeA0BaHUE aM(OTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHUS U TUAPOKCH/IA IIMHKA; PEIICHUE SKCTICPUMEHTAIIBHBIX 33724 110 TEME
«Baxgelme MeTajuIbl 1 UX COETUHEHUI .

XuMus M OKpy:KamoLas cpeaa

Hosble maTepuanbl u TexHonoruu. BemecTBa M mMaTepuaibl B ITOBCEJHEBHOM XKU3HM 4eIOBEKa. XHMMs M 310poBbe. bezonmacHoe MCHoIb30BaHUE
BEIIECTB U XUMHUECKUX peakiuil B ObITy. IlepBas mo Mouis mpu XMMHYECKUX 0KOrax M OoTpaBieHUsX. OCHOBBI 3KOJIOTHM YECKOH IpaMOTHOCTH.
XHUMHUYECKOE 3arpsi3HEHUE OKpYXKarollel cpenbl (MpeaenabHas gonycruMas konueHTpanus Beuiects — [1JIK). Posb xumuu B perieHnn 3K0I0ruueckux
npooiieM.

[IpupoaHbIe UCTOUHUKH YIIIEBOAOPOAOB (YroJib, IPUPOIHBIN ra3, HEPTh), IPOAYKTHI UX NEepepabOTKH, UX POJIb B OBITY U POMBIIIIEHHOCTH .
XUMHUUECKUH SKCTIEPUMEHT: U3y4YeHUE 00pa3l0B MaTepUANIOB (CTEKIIO, CIUIaBbl METAJIIIOB, MOJIMMEPHBIE MaTepHAaIbI).
MexnpeameTrHblie CBSI3U

Peanmaunﬂ MCKIPECAMETHBIX CBsI3CH npu U3y4CHUHU XHUMHUHU B 9 xiacce OCYHICCTBIACTCA YCPE3 HUCIIOJIB30BAHNEC KaK 06HII/IX CCTCCTBCHHOHAYYHBIX
HOHSITPII>'I, TaK 1 HOHHTHﬁ, ABJIAIOIUXCA CUCTCMHBIMU JUJISA OTACJIBHBIX NPCAMETOB €CTCCTBCHHOHAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHOHAYYHbBIC TIOHATHUS: HAYUHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHsl, aHAIHN3, CUHTE3, KJIacCH(UKAIUs, TIEPUOINY HOCTh, HAOIOICHNE,
SKCIIEPUMEHT, MOJIETTUPOBAaHUE, U3MEPEHHE, MOJIEIb, SABJIEHUE, TApPHUKOBBII 3¢ deKT, TeXHonorus, Mmarepuansl. Ou3uka: Marepusi, aToM, JJIEKTPOH,
MPOTOH, HEUTPOH, UOH, U30TOM, PATMOAKTUBHOCTb, MOJIEKYJIa, JIEKTPUUECKUMA 3apsij], MPOBOIHUKHU, MMOTYNPOBOJIHHUKH, JUIIEKTPUKH, (POTOIIEMEHT,
WHJUKATOP, BEIECTBO, TeJI0, OOBEM, arperarTHoe COCTOSIHHUE BEIIeCTBa, Ta3, PacTBOpP, PACTBOPUMOCTh, KpPUCTAJUITMUECKash PEmETKa, CIUIABBI,
(bu3nYecKre BeTMYUHBI, €AMHUIIBI H3MEPEHHUS, KOCMUYECKOE IPOCTPAHCTBO, IJIaHEThI, 3BE3/IbI, COHIIE.

buonorus: ¢porocunres, apixanue, 6uocgepa, IKoCUcTeMa, MUHEpaIbHbIE y100peHUsI, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTAaTeIbHbIE BEILIECTBA .
I'eorpadusi: atmocdepa, ruapocdepa, MUHEPaAIbl, TOPHBIE TOPOIbI, TIOJE3HBIC UCKOMIAEMbIC, TOILTHBO, BOJHBIE PECYPCHI.
KanengapHo-temaTuyeckoe mJiaHupoOBaHue M0 XMMHUM 8 KJj1acc

3 yaca, 102 gyaca

Ne | Paznen. Tema ypoxka Kozn- Hata Hcnonvzosanue

BO IIpoBe
p 0bopyoosanusn

4acoB | JE€HUsA

«Touka pocma

Tema 1. Xumusi — BaxkHasi 00J1aCTh €CTECTBO3HAHUS M MPAKTHUYECKOI
JAesiTeJIbHOCTH YesioBeka (9 u)




1 | [Ipeamer xumuu Poiap XuMuM B 5KM3HU Y€JIOBEKA. XUMUSA B CUCTEME HAyK. MeTOIbl TO3HAHUS B XUMHUH.
2-3| 3HaKOMCTBO C MIpaBUIAMH OE€30MACHOCTH U MPUEMAMHU PabOThI B XUMUYECKOH TabopaTopHu. [Mudposas
[IpakTnueckas padora. naboparopus
" RELEON
Ne 1. IlpaBuna paGoTsl B 1abopatopuu U NpUEMbI 00paleHus ¢ 1ab0paTOpPHBIM 000pYI0BaHHEM
[udposoii gaTuuk
TeMIIepaTypbl
CrnuproBka Cseya.
4-5| Tena n BemecTBa
6-7 | ®uznyecKre CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB .
8-9| Uucrsie BemecTBa u cMecu. CriocoOsl pa3zenenus cmeceil. [lpakTuyeckas padora Ne 2. Paznenenue [Mudposas
cMmecel (Ha mpuMepe OYMCTKH TTOBAPEHHOM COJIH) naboparopus
RELEON
Tema 2. BemmecTBa
U XUMHYeCKHe peakiun
(19u)+lyu
10-
11 | ATOMBI U MOJIEKYJIbIl. XUMHYECKUE DJIEMEHTBI
12-
13 | 3naku (CMMBOJIBI) XUMHUYECKHX JIEMEHTOB
14-
15 [ IIpocTeie u crnokHbIE BEIIECTBA. ATOMHO-MOJIEKYISIPHOE YUECHHE.
16 | Xumunyeckas ¢popmyina. BaneHTHOCTh aTOMOB XUMHYECKHUX AJIEMEHTOB
17 | 3akoH MOCTOAHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aTOMHasi Macca. OTHOCUTENbHAS MOJICKYJIsIpHAs
- | macca.
18
19 | MaccoBas g0l XUMHYECKOT0 DJIEMEHTA B COETUHEHNUN




| 20 | dusznyeckre U XUMHUYECKUE IBJIEHUS




21-

22| Xumuueckas peakuus. [IpuzHaku 2
1 yCJIOBUS MPOTEKAHUS XUMUYECKHUX PEAKIINA
23| Xumnueckue ypaBHEHUs 1
24| Tunel XUMHUYECKUX peakuuil. Peakuus coequHeHus 1
25| Peakuus pasnoxeHus 1
26| Peaknus 3amenieHus 1
27| Peakuust oOMeHa 1
28-
29| 3akoH coxpaHeHus Macchl BemecTB. M. B. JIoMOHOCOB — y4€HBIN SHIMKIONEIUCT. 2 BECEI
TEXHOXUMHYCCKHE
WJIU DJIEKTPOHHBIE,
cBeya; Koyba
IUIOCKOJOHHAs
250 mu1; 1OKKaA
JUTSL COKUTAHUS
BEILIECTB
30| KontponbHast padota Ne 1 1
Tema 3. Bo3nyx. Kuciiopoa.
Oxcuanl
1)
31| Bo3nyx — cmech ra3oB. CoctaB Bo3myxa Kucinopon — snemeHT u mpoctoe BemiectBo. O30H — 1
AIJIOTPOIHAS MOAUDUKAIIHS KUCIOpOAA
32-
33| Haxoxxaenue kuciopoja B mpupoje, GU3ndeckne 1 XUMUYECKHE CBOMCTBA (PEaKIIMKU OKUCIICHHSI, 2
ropenue. [lonstue 06 okcumax
34-
35 Crioco6Ob! momyueHus: KUCIOpoa B TaOOpaTOpuu U MPOMBINUIEHHOCTH. [IpuMeHenne kucnopoa. 2

[IpakTnueckas pabora




Ne 3. Tlonmyuenue u cobupanue Kuciopoia, U3y4eHue ero CBOMCTB.




36-

37 | TennnoBoit 3 PekT XuMUIECKON peakIiy, MOHITHE O TEPMOXUMHUUYECKOM YPaBHEHUH, K30 U
SHIOTEPMUUYECKUX PEAKITUIX

38-

39 | TomnuBo (yroyib U MeTaH). 3arps3HEHHE BO3/lyXa, CIOCOOBI €ro MPeA0TBpaIlleHus. Y CUIICHUE
MApHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOS .
Tema 4. Bogopoa. CoctaB kucJior u codeii (9 4)

40-

41 | Bonopoa — 3J€MEHT U MPOCTOE BEIIECTBO

42-

43 | Haxoxaenue B pupoe, (pu3nuecKrue U XMMUIECKUe CBOUCTBA (Ha MPUMeEpPEe B3aMMOCHCTBHS C
HEMeETaJla MU U OKCUJIAMH METAJIJIOB

44-

45 | [IpumeHenne, criocoObl OTYUYEHHS BOIOPO/IA.
[Tpaktuueckas padora Ne 4. [Tonydyenue u coOupanue BOAOPOAa, H3yUEHHUE €r0 CBOICTB

46-

48 | CocraB KHUCIOT U cofeit
Tema 5. KosimuecTBeHHbI€ OTHOLIEHUS] B XUMUH
(8 1)

49-

50 | KonmnuecTtBo BemectBa. Moib. Mosnsipaast macca

51-

52 | 3akon ABoraapo. MoJspHbIi 00BEM Ta30B .

53 | Pacuétpl M0 XUMUYECKUM YPAaBHECHHUSIM.

55

Tema 6. Bona. PacTBopsbl. IlonsiTie 00 ocHoBanusix (9 1)




56

du3nyeckue CBOMCTBA BOJbI. Amnanu3 u cuHTe3 — MCTObI U3YUYCHUS COCTaBa BOJbI.

57-

58 | Xumudeckue CBOMCTBA BOJIBI (PEAKIIMK C METAJIJIaMH, OKCHIaMH METAJJIOB U HEMETAIIIOB

59-

60 | CocraB ocHoBanuil. [loHsTHE 00 MHAMKATOpaAX Hudposas

nabopaTopus




RELEON

Hudposoii pH.
mITaTuB C
32)KHMOM; TIATh
XUMHYCCKUX
CTakaHoB (25 Min);
IIPOMBIBAJIKA

61-
62

Boga xak pPacTBOPUTCIIb. PaCTBOpBI. PaCTBOpI/IMOCTB BCIICCTB B BOJC. HpaKTI/I‘{eCKaH pa60Ta:

No 5. IlpuroroBiieHrEe pacTBOPOB € ONPEACIEHHON MaCCOBOM J0JIeld paCTBOPEHHOTO BEIIIECTBRA.

npubop s
OIIBITOB C
IEKTPUYECKUM
TOKOM; UCTOYHUK
MIOCTOSIHHOTO
TOKA: MPOOUPKU
—2mT.
IPOHYMEPOBAHHBI
e; JIyYlHKa;
CIIUPTOBKA;

MpoOKK — 2 MIT,
MUHIIET

63-
64

Posb pacTBOpOB B Ipupo€ U B XKU3HU UeaoBeka. KpyroBopoT Bojibl B IpUpoAe. 3arpsi3HEHUE
IIPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOL.

Tema 7. OcHOBHBIE KJIaCChl HCOPTAaHMYECKUX COeIMHEHUI
(15u)+ 1y

65

Knaccudukanus HeopraHmuecKux CoeanHEHUH.

66

67

Oxcunpl: coctaB, Knaccuukaiys (OCHOBHbIE, KUCIOTHbIE, aM(pOTepHbIe, HeconeoOpasyoiiue),
HOMEHKJIaTypa (MeXIyHapoiHasl U TPUBUAJIbHAS).




HonyquI/Ie 1 XUMHAYECKHE CBOMCTBA KHCJIOTHBIX, OCHOBHBIX 1 aM(i)OTepHI)IX OKCHIOB.

68 | OcHoBanus: cocTtaB, Kiaccu(uKalys, HOMEHKIATypa (MEXIyHapoaHasl U TPUBHAIbHAA), PU3HUECKUE U [Mudposas
- | XUMHYECKHEe CBOICTBA, CIIOCOOBI MOTyUYEHHUs naboparopus
70 RELEON
[Mudposoii pH.
IITAaTUB C
32)KHMOM; TIATh
XUMUYECKUX
CTaKaHOB (25 Mi);
MIPOMBIBAJIKA
71-
73 | Kucnotsl: cocTaB, kinaccudukaiys, HOMEHKIATypa, GU3NYECKUe U XUMUYe CKHE CBOMCTBA, CIIOCOOBI
MOy YCHUSI.
Psin akTUBHOCTH METaNIOB
74-
76 | Conu (cpenHue): HOMEHKIIATYPa, CIIOCOOBI TTOJTYUSHUS], B3AMMOJICHCTBHE COJIEH C METaJJIaMU,
KHCJIOTaMH, IEJI0YaMH U COJISIMHU
77 | I'enerndeckas CBs3b MEXKy KJIaCCaMU HEOPraHUYECKUX COCIUHEHUN
78-
79 | IlpakTudeckas padora: Hudposas
o nabopaTopus
Ne 6. Penienue skcniepuMeHTaNbHbBIX 3a/1a4 10 TeMe « OCHOBHBIE KJIacChl HEOPTaHUYECKUX COEeIMHEHUN paTop
RELEON
[Mudposoii pH.
IITaTUB C
32KHMOM; MIATh
XUMHYECKHUX
CTaKaHoB (25 Mun);
MIPOMBIBAJIKA.
80 | KontponbHas pabota Ne 2




| Tema 8. MepuoanuecKkuii 3aK0H U MEPHOIHYECKAS CHCTEMA XHMHYecKHX djieMenTon JI. M. Mengen




eea. Ctpoenne atoma (10 )

81

HepBHe TIOIIBITKH KJ'IaCCI/I(l)I/IKaHI/II/I XHMHYECKHUX 3IeMeHTOB. [loHsTHE O Tpynmnax CXOJHBIX 3JICMCHTOB
(H_IGJ'IO‘-IHBIG 1 HMICJIIOYHO3CMCIIbHBIC MCTAJJIbI, I'aJIOTCHBI, MHCPTHBIC 1"213]:1) .

82

DJeMeHThI, KOTOpble 00pa3ytoT aM(pOTepHbIE OKCUABI U TUAPOKCUIBI

83

[lepnonnueckuil 3aKOH U MEPUOINYECKAs CUCTEMa XUMHUYeCcKuX dnemMeHToB Jl. . Menneneesa.
[Tepuonel, rpymnnsl, noArpynnbsl. PU3n4ecKuil CMBICI HOPSIIKOBOTO HOMEPA JIEMEHTa, HOME POB
nepuoaa U rpymimsl.

84-
85

Crpoenue atomoB. CoctaB aTOMHBIX a1ep. M30Tombl

86-

OnextpoHsl. CTpoeHHE 3IEKTPOHHBIX 000JI0YeK aTOMOB NEPBBIX 20 XMMUYECKHX 3JIEMEHTOB
nepuoanyeckon cucremsl Jl. . MenzneneeBa

87-
88

XapakTepuCcTUKa XUMUYECKOT0 3JIEMEHTA 110 €T0 I0JIOKEHUIO B Iiepuoandeckon cucreme /[I. U.
Menpeneena

89-
90

3HaucHUE MNEPpUOANYCCKOI0 3aKOHA

Y NIEPUOINYECKON CUCTEMbI XUMHYECKHX 3JIEMEHTOB JIJI pa3BUTHS Hayku U nipakTuku. . 1. Mennenees
— Y4€HBIN, NeAaror U rpakJIaHuH.

Tema 9. XuMuueckas CBf3b.

OKHCJIUTEILHO-BOCCTAHOBUTEIbHBIE PeaKIUu
(12 9)

91

9JICKTp00TpI/ILIaTeHBHOCTL aTOMOB XMMHUYCCKHUX O3JICMCHTOB

92-9

D3 HMouHas XUMHUYECKasa CBI3b

[udposas
nmabopaTopus

RELEON

[Mudposoii gaTuuk
TeMIepaTypbl
IUIAaTUHOBBII;
JTaTIuK




TeMIepaTypbl




TepMONIapHbBIN

94-

95 | KoBaneHTHO-IOISpHAS CBA3b 2 [udposas
nabopaTtopus
RELEON
[Mudposoii gaTunk
TEMIIEpaTypbl
IUTIaTUHOBBII;
JATYUK
TEeMIEPaTypbl
TepMONIapHbIN

96-

97 | KoBaneHTHO- HEMOJISIpHAs CBS3b 2

98-

99 | Crenenp okucneHus 2

100

101 OxucnurensHO-BOoCccTaHOBUTENBHBIE peakiuu (OBP). [Iporiecchl okucieHrs 1 BOCCTaHOBJICHUSI. 2

OxucauTEnu 1 BOCCTAHOBUTEIH.
102| KontponbHas padota Ne 3. AHanu3 KOHTPOJIBbHOM paboTHI. 1
KanennapHo-reMaTtuyeckoe niiaHupoBaHue 1o XumMun 9 kiaace
2 yaca 68 yacoB
No | Tema paznena u ypoka KomnuectBo | [lara Hcnonvzoeanue

9acoB MIPOBEICHUS
POBEA obopyooeanusn




«Touka pocma

IloBTOpeHue u yriaydaeHue 3HAHU OCHOBHBIX pa3/iejioB Kypca 8 kiiacca




(5u)+1u

ITepuonnueckuit 3akoH. [lepuoanueckas cucreMa XMMU4ECKUX 3i1eMeHToB 1. 1.
MenpeneeBa. CTpoeHHE aTOMOB

3aKOHOMCpHOCTI/I B U3MECHCHUH CBOMCTB XMMHYCCKHX DJICMCHTOB MEPBBIX TpéX
MEpruoa0B, Kajlusd, KAJIbLUA U UX COC,Z[I/IHCHI/II\/'I B COOTBCTCTBHHU C IMOJJOKCHUCM
3JICMCHTOB B HCpHOJIPI‘-ICCKOfI CUCTEMEC U CTPOCHUCM UX ATOMOB

Knaccudukanus 1 HOMEHKIaTypa HEOpraHMYECKUX BEIIECTB (MEXIyHapOIHAS U
TpUBHAJTIHLHAS)

XHUMHUYECKHE CBOICTBA BCIICCTB, OTHOCAIIUXCA K PA3JIMYHBIM KJIacCaM
HEOPTaHNYCCKUX COGHHHGHHﬁ, HX TCHECTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCILICCTB

CtpoeHue BelecTBa: BUAbl XUMHUUECKOHN CBS3H. THUIBI KPUCTATUTMYECKUX PEIIETOK, Hudposas

3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUINYECKOU PEIIETKY . nabopaTtopus
RELEON
udposoii gatuuk
TEMIIEPATYPbI
IJTATUHOBBIN

Kontponbnas padoraNel

Tema 1. OcHOBHBbIE 3AKOHO MEPHOCTH XMMHUYECKUX Pearkmuii

(44)

Knaccugukanus XuMHUUeCKUX peaklnil M0 pa3IMyHbIM IPU3HAKaM.

[TonsTre o ckopocT XMMHUYECKOH peakuuu. [ToHsTHE O TOMOT€HHBIX U Hudposas

reTepOreHHbIX PEeaAKIUIX . nabopaTtopus
RELEON
Hudposoii gaTunk
TEMIIEPATYPBI
IIJIATUHOBBIN

[TonsATHEe 0 XMMHUECKOM paBHOBeCHH. DAKTOPBI, BIUAIOLINE HA CKOPOCTh Hudposas




XUMHYIECKON PCaKMU U IMOJIOKCHUEC XUMHUYCCKOI'0 PAaBHOBECHA .

nabopaTopus

RELEON
udposoii gaTunk
TEeMIIepaTypbl
TJTATUHOBBIN
10 | MexaHu3M OKUCIUTEIILHOBOCCTAHOBUTEIBHBIX PEAKIINM (3JIEKTPOHHBIN OanaHC
OKHUCJIUTEIbHOBOCCTAHOBUTENb HOM peaKiiu).
Tema 2. JneKTPOIMTHYECKAS TUCCOHANUA. XMMHYECKHE PEaKIIMU B PacTBOpax
(8 9)
11- | Teopus 351€KTPOAUTHUECKON TUCCOUMALIUN. DIIEKTPOIUTHI U HEANEKTPOIUTHL. Hudposas
12 | KaTtuonsl, aHnOHBl. Me€XaHU3M JIUCCOLM allMU BEILECTB C Pa3IUYHbIMU BUIAMHU naboparopus
XUMHYecKo# cBs3u. Crenenb qucconanui. CUIbHbBIC U CIa0ble 3JEKTPOIUTHI RELEON
Hudposoii gaTumnk
3JEKTPONPOBOAHOCTH
13- | Peakuuu HOHHOTO OOMEHA, YCIOBUSA UX MpoTeKaHus. VIOHHbIE ypaBHEHUS peaKIni. Hudposas
14 nabopaTopus
RELEON
udposoii gaTunk
3JEKTPONPOBOAHOCTH
15- | Xumudeckne CBOMCTBA KUCIIOT, OCHOBA HUM M COJICH B CBETE MPEICTABICHUIA 00
16 | 2MeKTpOIUTUYECKON TUCCOIHAIITU
17 | Ilonstue o TuapOIINU3E COJEH.
18 | [IpakTrueckas paborta Ne 1 PemieHue skcepuMeHTaNbHBIX 33124 110 TeMe Hudposas
naboparopus
RELEON

udposoii gaTunk
3JIEKTPOIPOBOTHOCTH

Tema 3. O011asi XapaKTepUCTHKA XMMHYeCKHX 3J1eMeHTOB VIIA-




rpynnsl. I'asiorens (4 1)

19 [ O6mast xapakTepucTHKa raaoreHoB . OCOOEHHOCTH CTPOSHUS AaTOMOB 3TUX
3JIEMEHTOB, XapaKTePHBIC ISl HUX CTEIIeHU OKuciieHus1. CTpoeHue u pu3nudeckue
CBOMCTBA MPOCTHIX BEIIECTB — Tr'aJIOT€HOB
20 [ Xumuueckue cBOICTBa Ha IpUMepe XJIopa (B3auMOJICHCTBUE C METallIaMH,
HEeMeTaJUIaMH, IeJIo9aMu). XJa0poBoaopo . ComsHas KHCI0Ta, XUMUIECKHE
CBOIICTBa, MONy4YeHHUE, TPUMEHEHHE.
21 | ®uznonoruyeckoe AEUCTBUE XJI0PA U XJIOPOBOJIOPOJA HA OPraHU3M YEIOBEKA. Hudponas
Baxuelime Xaopuasl U UX HAXO0XKIAECHUE B IPUPOJIE . naboparopus
RELEON
22 | Ilpaktuyeckas pabora: Hudposas
. . nabopaTtopus
Ne 2. [lonyueHue coyITHOM KUCIIOThI, U3yYeHUE €€ CBONCTB
RELEON
Tema 4. O01as xapaKTepuCTHKA XUMUYecKHUX JieMeH- ToB VIA-rpynnbi. Cepa
U e€ coenHeHu (5 )
23 | O6mas xapakrepuctuka 31eMeHToB VIATpymnmbel. OCOOEHHOCTH CTPOSHUS aTOMOB
ATUX DJIEMEHTOB, XapaKTePHbIE JJIsI HUX CTEIIEHU OKUCICHUS
24 [ Ctpoenue u (huznueckue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOAA U CEPHI.
AmnoTponHbie MOIU(UKAIIMYA KUCTIOPOJIa ¥ Cephl. XUMUYECKHE CBOWCTBA CEPHI.
CepoBoaopoi, cTpoeHue, Gpu3ndecKrue U XuMudeckue cBorctBa. OKCUABI Cephl Kak
MPEICTaBUTENN KUCIOTHBIX OKCHIOB
25 | Cepnas kucnoTa, puznuecKue Hudposas
. nabopaTopus
U XUMHUYECKHE CBOMCTBA (00IIMe KaK MPeICTaBUTENs KJlacca KUCIIOT U RELEON
cnenuQuIecKue), IpUMeHEHUE
udposoii gatuuk
3JEKTPONPOBOAHOCTH
26 | Xumuueckue peakiu, JeKaliue B OCHOBE MPOMBIIIIEHHOTO CIIOco0a MoTyYeHUs

cepHoil KucioThl. Coyli CEpHOMN KUCIIOTHI.




27

Haxosxnenue cepsl u €€ coeTMHEHUI

B Tipupoie. XUMHUYECKOE 3arpsi3HEHHE OKPYIKAIOIIeH Cpebl COSAMHEHHSIMUA CEPBI
(KUCIIOTHBIC JOXKIH, 3arpsI3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0
PEOTBPAIICHUS

Tema 5. O0mas xapakTepuCTHKA XMMHYECKHX 3J1€eMeHTOB VA-rpynisbl.
A3oT, ¢pocdop u ux coenuHenus (7 1)

28

OO1m1ast xapakTepucTka 31eMeHTOB VATpynnbl. OcoOEHHOCTH CTPOSHHS aTOMOB
3THUX AJIEMEHTOB, XapaKTepHBIE JUI HUX CTENIEHU OKHCICHUS

29

A30T, pacpocTpaHeHue B IpUpoJe, PU3NUECKHE U XUMHUECKHE CBOICTBA.
Kpyrosoport a3zora B npupoae

30

AMMI/IaK, €ro cbmnqecxne U XUMHYCCKHE CBOﬁCTBa, IMOJIYUYCHHEC U ITPUMCHCHHUC.
Comu AMMOHHA, UX (1)I/I3I/I‘-I€CKI/I€ U XUMHWYCCKHEC CBOﬁCTBa, IMPUMCHCHHC.

[IpakTnueckas pa6ora Ne 3. [lonyueHne ammuaka, H3yuyeHUE €ro CBOKCTB.

31

A30THas KucioTa, e€ Gusnueckue u XMMUYECKue cBoicTBa (001IHe KaKk
IpeACTaBUTeNs Kilacca KUCIOT U crienuduueckue). Mcnonb3oBanue HUTpaToB U
coJiell aMMOHUS B KaUYeCTBE MUHEPAJIbHBIX y100peHui

Hudposas
nmabopaTopus

RELEON

[udposoii qaTuuk
3JIEKTPOIPOBOTHOCTH

32

XMMUYECKOE 3arpsi3HEHUE OKPY Kalolel Cpe/ibl COETMHEHUSIMH a30Ta (KUCIOTHBIE
JIOX/IU, 3arpsI3HEHHUE BO3/Yy Xa, TOYBbI U BOJIOEMOB

33

docdop, ammorponHble Moaudukanuu pochopa, punuecKre U XUMUIECKHE
CBOMCTBA

34

Oxcun pochopa(V) u pochopHas kuciaora, punueckue 1 XUMHYECKHE CBOUCTBA,
nosrydenue. Mcnonps3zoBanue gpochaToB B KauecTBE MUHEPATBHBIX YI00pEHHIA.
3arpsi3HeHUe PUPOIHBIX BOAOEMOB (pochaTtamu

Tema 6. O0masi XapaKTepUCTHKA XMMHYECKHX 3J1eMeHTOB IVA-
rpynnbl. Yrjepoa U KpeMHHH U UX COeJHHEHUSA




8u)+ 1

35 | Yraepon
36- | Okcuasl yraepoaa, ux Gpusnueckue u XUMUYECKUE CBOMCTBA.
37
38 | YronbHas kucnota u e€ conu, ux Gu3ndeckre 1 XuMHUECKUE CBOMCTBA, TOITY4YEeHUE U
IIPUMEHEHUE.
39 | llepBoHauyanbHBIC MOHATHS 00 OPTAHMYECKUX BEIIECTBaX KaK O COCTUHEHUX
yriepoja: 0COOEHHOCTH cocTaBa U cTpoeHus. [IoHsTHe 0 OHOTIOTHYECKH BaXKHBIX
BEIIIECTBAX: KUPaAX, OeNKax,
40 | Kpemuuii, ero ¢pusnueckue U XUMHYECKHE CBOUCTBA, OTYyYSHHUE U IPUMEHEHHE.
41 | IIpaktuueckas pabota Ne 4 [Tomydyenue yriaekucioro rasa. KauectBeHHas peakuus Hudposas
Ha KapOOHAT-uOH nabopaTopus
RELEON
udposoii gaTunk
AJIEKTPONPOBOIHOCTH
42 | Ilpaktrueckas pabara Ne 5 Perienue skcriepuMeHTaIbHBIX 33/1a4 10 TEMe Hudposas
«Hemeramnbm. naboparopus
RELEON
[udposoii gaTuuk
AJIEKTPOIPOBOIHOCTH
43 | KonTpoasHas pabora
Tema 7. O01ue cBOMCTBA METAJLJIOB
(4 9)
44 [ OOmas xapakTepuUCTUKa XUMHUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAHUH UX
MOJIO)KEHUS B IEPUOIMYECKON cCUCTEME XUMHUUYecKkux anemMeHToB [ . 1 . MenneneeBa
U CTPOECHHUS aTOMOB
45 | Ctpoenne MeTaioB. Mertaimuyeckasi CBs3b M METAUIMYECKAs KPUCTALTAYECKAs




pemérka. DIeKTPOXUMUYECKUN Psil HAallPsSHKEHUH METalIoB

46 | Ouznueckue U XUMHUYECKUE CBOMCTBA METALIOB .

47 | O6mue cnocoObl Moay4YeHus! MeTauioB. [loHATHE 0 KOPPO3UU METAIIIOB U OCHOBHBIE
CrocoO0BI 3aTUTHI OT Koppo3uu. CruiaBsl (CTalb, YyTYH, TIOPATIOMUHUN, OpOH3a), NX
IpUMEHEHHUE B OBITY U MPOMBIIUIEHHOCTH
Tema 8. Baxkneiinne MeTaJIbl U X COETNHEHUA
(16 9)+2

48 | Hlenounsie meTtaisl. [lonoxxeHne B mepuoANYECKON CHCTEME XUMHUECKUX
anemenToB J[. 1. MenneneeBa, crpoenue atomoB. Haxoxnenue B mpupose .

49- | dusnyeckue U XUMHUYECKHUE CBOWCTBA (HA MPUMEPE HATPUS M KaJIHsI

50

51 | Oxcuasl ¥ THAPOKCHIBI HATPUS U KAJIHS

52 | IlpuMeHeHue METOUYHBIX METAJIJIOB U UX COEUHEHMUIA.

53 | lllenoyHo3emMenbHbIE METAJIIIBI MATHUN U KAJIBLIMM, CTpoeHHE aTOMOB. [lonoxe HUEe B
MePUONYECKON cucTeMe XxumMmude ckux 3neMeHToB . V1. Menaeneena.

Haxoxnenue B mpupoe

54- | du3nueckrue U XUMHYECKUE CBOMCTBA KaIbI[MsI U MarHus

55

56 | BaxHeiiue coequHEHMs Kanblus (OKCUJ, THIPOKCHUL, COJIH).

57 | KectkocTh BOABI U crIOCOOBI ee ycTpaHenus. [Ipaktudeckas padora Ne 6. JKécTkocTb
BOJIbl U METO/Ibl €€ YCTPaHEHUs

58 | AnroMHUHUH.

59- | ®usnueckue U XMMHUYECKHEe CBOIicTBa. AM(OTEpHbIE CBONCTBA OKCHJIA U THAPOKCUIA

60

61 | XKeneso. Hudposas

nabopaTopus




RELEON

Hudposoii gaTanx
JaBJICHUS

62

duznyeckre 1 XUMUYECKHE CBOMCTBA JKeje3a

63

Oxcunpl, TuIpoKcH bl U conu sxenesa(ll)

u xene3a(lll) .

64

[IpakTuueckas padora Ne 7. Pemienne s3kcnepuMeHTaNbHBIX 33]1a4 110 TEME
«Metaybn .

Hudposas
naboparopus

RELEON

Hudposoii gaTank
TaBIICHUS

65

KonTponbnast padorta Ne3

Tema 9. BemecTBa 1 MaTepuaJIbl B AKU3HH YeT0BEKa

(3 9)

66

HoBsie maTepuansl 1 TeXHOJOTMU. BelecTBa 1 MaTepuraibl B TOBCETHEBHOM KU3HU
yesoBeka. XUMHUS U 3I0POBBE.

be3omacHoe ncrop30BaHue BCIICCTB U XUMHNYCCKHUX peaKHI/Iﬁ B 6BITy.

67

[IpupoaHbIe HCTOUHUKH YTIIEBOAOPOJOB (YT0Jib, IPUPOIHBIN ra3, HEPTH), MPOLYKThI
UX NepepadoTKu, UX pOJIb

B OBITY U IPOMBIIUIEHHOCTH

68

OCHOBBI KOJIOTHYECKOM TPAMOTHOCTH. XUMUYECKOE 3arpsi3HEHUE OKPYXKalo MIeH
cpensl (penenbHO AoMmycTuMas KoHleHTpanus Beuiects — [1/IK).

Pomns xuvun B PEIICHUN 3KOJIOTHYECKUX HpO6J'IeM




JlabopaTropHblie padoThl 8 ki1acc:
[Mpaktudeckas padora Ne 1. «M3ydeHue cTpoeHUs TUTAMEHI
Teoperrueckas yacTb: ['opeHre — CIOXKHBIH MPOLIECC, COMPOBOXKAAIOIIMICS BbIICICHUEM SHEPTUH, KaK IPaBUIIO, B

BUJIE TeIUIa U CBeTa. PaznuyaroT TOMOreHHOE TOpeHue (Hampumep, Ipu padoTe ra30BOI TOpENKH), U FeTepOreHHOe TopeHHe (Hampumep, TOpeHue
CIUPTA U CYXOTro roprovero). B paccMOTpeHHBIX MpuMepax IiaMs UMEET CXOJIHOE CTpoeHue. B HEM MOXHO BBIJIETUTH TPU YACTH.

BHyTpeHHuit KOHyC TEMHOro ILBeTa (B Cilydyae ra3oBOM TOpEJIKM CHHEro I[BeTa) ¢ HU3Koi Temmeparypoil ~ 300—500 °C. 3nech mpoucxomuT
UCIIapeHHE U Pa3I0kKEeHNEe TOPIOYEro BELIeCTBA.

Cpennuii BOCCTaHOBUTEIBHBIN KOHYC COCTOUT M3 CMECH BO3/yXa U TOpsILero rasa. 31ech moJi BIUsHUEM Oojee BbICOKOH Temmepartypsl (1500—1800
°C) mpoayKThl UCTIAPECHHSI W PA3JI0KEHUS TOPIOYMX BEIIECTB aKTUBHO PEArupyroT ¢ KuciaopoaoMm. Ecim vacte yriaepoaa octaércsi CBOOOTHOM, TO €ro
MeJIbYallie 4YacTHIBl PacKaJIAIOTCS M NPUIAIOT IUIAMEHHM SpKOe CBeueHHe. JTa 4acTh IUIaMeHH Oorata yrapHeiM rasoM CO — CHIBHBIM
BOCCTAaHOBUTEJIEM, TIOATOMY €€ Ha3bIBalOT BOCCTAHOBUTENBbHON. Touka Hanbosee BBICOKON TeMIIepaTypbl HAXOJIUTCS Ha OCTPUE BOCCTAHOBUTEIBHOTO

KOHYca.

o ) KucJjopoaa
Buentauii oKuCIUTEILHBIN KOHYC 06pa3yeT HCBUIUMYIO O6OJ'IO‘IKy, OKPYIKArOIYIO IIaMsl. 3,HGC]':> 104 BJIUAHUEM 3HAYUTCIIBHOI'O ITIPUTOKA pox

BO3/lyXa NPOUCXOJMT IOJHOE OKUCIeHHe roprodero semecrsa 10 COD u HDO (mpu ropeHuu cyxoro ropiodero Ha ocHose yporpomusa TQKIKE 06pagyeTC5[ N2) HpH 3TOM OCTAETCSI M3OBITOK
KHCJIOpOJa, KOTOPBIH IpH BBICOKOM Temrmeparype o0JagaeT BBICOKOW OKHCIUTEIbHOW aKTHMBHOCTBHIO, IMOTOMY BHEIIHSS 4YacTh IUIAMEHHM Ha3bIBACTCS
OKHCJIUTEIIbHOM. I/ICHOHL3YH noaaysB BO34yXad, MOXKHO YBCIIMYUTh TCMIICPATYPY IJIAMCHHU.

IIpakTHyecKkas 4acThb: HGJ'IB OIIbITa: U3YUYUTb CTPOCHHUC INIAMCHHU, OIPCACIINTL TCMIICPATYPY B PA3HBIX €ro 30HAX IIPHU HUCIIOJIB30BAHHWH PA3JIUIHBIX
HUCTOYHUKOB TCIlJIA .

Ilepeueny oamuuxos yughposoii nabopamopuu: IATYUK TEMIIEPATypbl TEPMONApPHBIN. /JonorHumensHoe 0b6opyoosanue: WITaTUB C 3a)KHUMOM;
JepxaTenb i1 NpOOUPOK; CIUPTOBKA . Mamepuanel u peakmugwl: CHUPT STUIIOBBIN; CyX0€ roproyee; cBeva.

Texnuxa 6ezonacnocmu:
1. Paborta cBsizaHa C OTKPBITHIM IJTaMEHEM — OeperuTech 0XkKora.
2. Tepmomnapa nocje U3BJIE€UEHUs U3 INIAMEHU OCTHIBAET HE cpa3y — OEperuTech 0Kora.

3. B CIIMPTOBKE COACPIKUTCA roprovasd XKUJIAKOCTb.



HHcmpym;uﬂ K 6bINOJIHEHUIO:

1.IToaxmnrounTe BBICOKOTEMIIEPATYPHBIN JaTYUK (TEpMOIapy) K PEerucTpaTopy NaHHBIX (KOMIIBIOTEPY). 3aKpenuTe AaTYMK B IITATHBE TakK, YTOObI €ro
KOHYHK Kacayucs (pUTUIIS CTUPTOBKH .

2 . 3axxrute cnupToBKY. Korna nokazaHus CTaOMIM3UpPYIOTCS, 3aMUIINTE 3HAYCHHE TeMIIepaTyphl Ha cxeme aMmenu (puc. 1). 3.I1lepemeraiite qaTuuk
TEeMIIepaTyphl B CICAYIONIYIO TOYKY IUTAMEHH B COOTBETCTBHH CO cxeMou. [t aToro ocmabmnsiite mypTy u mepemerniaiite e€ (BMECTe ¢ JIAKOW U
JATYUKOM) B Hy>KHOe MecTo. Korza mokazaHusi CTaOMIM3UPYIOTCS, CHOBAa 3aHOCUTE 3HAUEHUE TEMIIEPaTyphl B COOTBETCTBYIOIIEH TOUKE HA CXEMY .

4 . Tak u3MepbTE TEMIEPATYPY BO BCEX TOUKAX IJIJAMEHH, OTMEUEHHBIX HAa CXEME .
5 . [loBTOpHUTE NEUCTBUS CO CBEYOM M CYyXHM TOPIOYHM.

6.06pature BHMManue! [Ipu n3yueHnn CTpoeHus INIaMeHH CyXOoro roprouero uenoibsyercs 1/4 yacts Tabnerku. Kycodek roprodero noMemaroT Ha
KEpaMHUUYECKYIO IIIIUTKY.

Puc. 1. Touku u3mMepeHus Temreparypsl miaMenu 7 . BHecuTe B ruiaMsi CHUPTOBKU Ha IMOJIMUHYTHI IPoOUpPKy. M3BiekuTe npoOupKy U3 IIIaMeHH U
paccMOTpUTE €€ NOBEPXHOCTD.

8 . [loBTOpuTe OIBIT cO cBeuoid. Kakoro mera obpazopaincs Hanér? Uto 310 3a BemiectBo? PesynbraThl H3MepeHUii/Habm0AeHUI

Hcrounuk | Temmeparypa Temneparypa B | Temneparypa | Uto
No | TeTUIOTBI OKOJIO GUTHIISL | cpemHelt yacTu | B BepXHei 00pa3oBasIoCch
B (kycouka TUTAMEHH 4acTH Ha
rOpIOYEro) IJIaMEeHH MOBEPXHOCTHU
POOUPKH
1 | CnupToBKa




2 | CBeua

3 | Cyxoe
roproyee
Buisoowi:

B BBIBOAax yka3aTh, KAKOM HCTOYHUK TEIIOTHI MPEANOYTUTEIHHO UCTIONB30BaTh B XUMUYECKOW TabOpaTopuu U MoYemy .
KonumponvHuvie 6onpocuwi:

1 . Kakoit ucTouHuk miaMeHu ObuT Ucnonb3oBan? 2 . Kakas yacTe niaMeHu camas ropsidas?

3 . Jlo kakoil MakCUMaJIbHOW TeMIIepaTyphl yIa€Tcsl MporpeTh Tepmornapy? 4 . Uto ropsiuee — LEHTP IJIAMEHU WUITU Kpasi?

1. . IloyeMy crupTOBKa OPUT MOYTH OECLIBETHBIM IUIAMEHEM, a CBe4a — CBETAIMM? MOXKHO JIM MCIIOJIb30BaTh CBEYHU B JIAOOPATOPUHN BMECTO
CIIUPTOBOK?

2. . Kakwue nmpoayKThl rOpeHHUs OJJMHAKOBBI Y CIUPTOBKU W cBeun? 7 . 3amanue /i noarorosku k 'MA, BITP

[Tpu HarpeBaHuu TBEPABIX BEIIECTB B MPOOHPKE HEOOX0IUMO: |.B35Th MPOOUPKY B PyKH M HAarpeBaTh Ty YacTh, 1€ JEKUT BEUIECTBO; 2.3aKPETUTh
NpoOUpPKY B IITATHBE U HATPEBATH TY YACTh, II€ JIGXKUT BEIIECTBO;

3.B35Th MPOOUPKY B PYKH, POTPETH BCIO MPOOUPKY, a 3aTEM Ty YaCTh, TJIE JISKUT BEIIECTBO; 4.3aKpEMUTh MPOOUPKY B
[ITaTHUBE, IPOTPETh BCIO IPOOHPKY, a 3aTeM Ty 4acTh, IJI€ JEKUT BemlecTBO . ([IpaBunbHbIl OTBET: 4 .)

8.3amanue a7 pa3BUTHs (PyHKIIMOHAIEHONW TPAaMOTHOCTH

B xnure Maiikiia @apanes «Vctopust cBeun» aBTOp OMHCHIBAET OMBIT, KOTOPHIN OH IEMOHCTPUPOBAT Ha CBOMX JICKIHMAX. B mmams cBeun oH momenian
M30THYTYIO CTEKIIIHHYIO TpYyOKy. OMH KOHEl TpyOKH OITycKayics HeJaleKo oT (DUTHIISI, BTOPOM BBIBOJWICA HA HECKOJIBKO CAHTUMETPOB OT IJIAMEHH.



Uepes HEKOTOpOE BpeMs K KOHILY TPYOKH MOJHOCUIIN TOPAIIYIO JTy4rHY. [10SBIsSI0Ch m1aMs, KOTOpOE CYIIeCTBOBAJIO OTJEIBHO OT TUIAMEHH CBEYH.
Kak M0xHO 0O0OBSICHUTH 3TO SBJICHUE?

Otget: B 3T0i1 yacTu ruiamMmeHu MpoucxoauT ucnapenue napaduna. [lapsl mapaduna Ha BO3ayxe, IpU NOKUTAHUH,

3aroparoTc. Puc. 2. OnmwIT ¢ IitaMeHeM cBeuH

JdemoncTpaunoHHbIi 3kciepuMenT Ne 1. «Bovloenenue u noziowienue menia — nPU3HAK XUMUYECKOU PeaKuyuuy

Teopernueckas yactb. Pabota mpoBoauTtcs npu usyueHuu TeMbl «[Ipu3Haku xumMuyeckux peakuuit». Boigenenue u

MOTJIOUICHHE TEIUIOThI, U3MEHEHUE OKPACKU PACTBOPOB WJIU BEIIECTB, BbIICICHHE ra3a SBJSIOTCS OCHOBHBIMU MTPU3HAKAMU XUMHUYECKUX PEaKIIUH.
Takxe UMeeT CMBICT TOBTOPUTH PabOTy IPU BBEICHUU MOHATHUS «TEIJIOBON d3PPEKT peaKkium» .

IIpakTHyecKkas 4acThb. I_[eJ'IB pa6OTLIZ MpOACMOHCTPHUPOBATHL BBIACICHHUC U IOITIOMICHUC TCIUIA IPU XUMHUYCCKUX PCAKIUAX. CBs13aTh IOKa3aHUS
AaTYrKa TEMIICPATYPhI C OCA3aTCIIbHBIMU OINYICHUAMMU.

Ilepeuenv oamuukos yughposoti 1abopamopuu. TATINK TEMIIEPATypPhl TUIATUHOBBIH.

Jlononnumenvnoe obopyoosanue: nBa XUMHYECKUX ctakaHa (50 mul), mpoMbIBajKa ¢ JAUCTHILIMPOBAHHOW BOJOM, CTakaH JJsl CIMBA OTPaOOTaHHBIX
pacTBOpPOB.

Mamepuanvl u peakmuesi: aqOMUHUEBAs MPOBOJIOKA WiK TpaHyibl, 20%-Hblil pacTBOp ruapokcuaa Hatpus NaOH, 10%-Hblil pacTBOp yKCYCHOM
kuciotel CH3COOH, ruapokapoonat Hatpust NaHCO3 .

Texnuxa bezonachocmu: 1 .Paborats B oukax. 2. TpeOyercs cobmroeHne Mep 0€30MacHOCTH pU paboTe ¢ TUAPOKCHIOM HATPHS U HarpeBaTeIbHBIMU
npubopamu.

Huempyxkyusa k evinoanenuro: 1.B xumundeckuil crakan Haneite pactBop menoun NaOH. Msmepsre ero temmnepatypy. [lomecture rpanyisl uinum
MIPOBOJIOKY JTIOMUHUS TaK, YTOOBI HaJl HUMU OCTaBaJicsl cio kuakoctu. Korma HaunéTcs peakiusi, oOpaTuTe BHUMaHUE IIKOJIBHUKOB Ha BBIJICTICHHE
ra3a M yBeiauueHue temunepatypsl. JKenaTeabHo (eciu peakuus UAET He CIUIIKOM OypHO) MPOWTH IO KJIACCY M J1aTh IIKOJIBHUKAM MOTPOraTh CTAKaH,
4TOOBl YOEOUTHCS, YTO €r0 COAEPKUMOE pa3orpenochb. OTMETbTE MaKCHUMaJbHYIO TeMIleparypy pactBopa. [lomydeHHBIN pe3ynbTaT 3aHECHTE B
TabuIy .

2.IIpomoiiTe naT4uK TemIepaTypsl BoAOH. B cTakan HaneiiTe yKCyCHYIO KHCIIOTY Ha 1/3 mo BeicoTe. M3MepbTe e€ TemmepaTypy.

He6onpmmmMy nopuusiMi HachIbTe THAPOKAPOOHAT HATPHsI, IOMEIIUBAs JaTYMKOM Temieparypbl. OOpaTuTe BHUMaHUE IIKOJIbHUKOB Ha BBIJIEICHUE
rasa - Ipu3HaK XuMHueckoi peakuuu. [locMoTpuTe, Kak n3MeHsercs Temneparypa. OTMeTbTe MUHUMAIIbHYIO TEMIIEPATYpy pacTBopa.

[TosrydeHHBIN pe3ysIbTaT YYSHUKH 3aHOCST B TaOJMITy. Pe3ynbTaThl M3MepeHHid /Ha0II0 IeHUH



Pearupyromme Hauvanbnas MakcuMarbHas/MUHUMalTbHAs | Beimenenne wimm
BEILIECTBA TeMIiepaTypa TEeMIIepaTypa pacTBOpa MIOTJIOIECHHE
pacTBopa TEIJIOTHI

PacTtBop menouun u
ATIOMUHUN

PactBOp ykcycHoM
KHCJIOTBI U COJIa

Bv1600b1: YkazaTh NpU3HaAKU XUMUUYECKUX pEaKLUM.
Konmponvnuvie 6onpocwi:
1. .IlpuBenute mpuMepsl peakiuii, MPOTEKAOIINX C BBICIICHHEM TEIUIOTHI.

2. Jng moiydyeHUs: HEraméHOW W3BECTH MeJl NMPOKAIMBAIOT MPH BBICOKOM Temmeparype. K kakoMy THIy MOXHO OTHECTH 3Ty PEaKIuio?
3.3ananue aiig noaroroBku k 'MA, BIIP: Tonbko XuMuueckue siBICHUS NIEPEUUCIICHBI B TPYIIIIE:

1.'openue cBeuu, BINAJICHUE JOKIEBBIX Karenb, KUMeHne Boabl 2.CKkucanue s0JI09HOr0 COKa, CKHCaHUe MOJIOKa, PACTBOPEHHUE Mella B YKCyce
3.TasHue cHera, MaBJeHUE CBUHIIA, MPOTyXaHUe KypuHOro siia 4.00pa3oBaHre TyMaHa, TOpeHHe OEHralbCKOW CBEYH, TOpEHUE MPUPOTHOTO ra3a

JleMOHCTPAalMOHHBII JKcniepuMeHT Ne 2. «Paznocenue 600l I1eKMPULECKUM MOKOM»

Teopernueckas yactb. [lepen Hagamom paboTHI caenyeT 0OCYAUTh CO MKOJIbHUKAMHU BOIPOC: MPOCTHIM UJIU CJIOKHBIM BEILIECTBOM SIBJISIETCS BOJA.
ITocne BBIIBMIKEHHS YUAILIUMUCS PA3JIMYHbBIX TUIIOTE3 YUUTEIb IPOCUT NPEIOKUTE BAPUAHTHI UX SKCIIEPUMEHTAIIBHON ITPOBEPKHU.

OObIUHO JaHHBIH ONBIT PEKOMEHIYIOT NPOBOAMTH B mpubope ['odmana, ycTpoHCTBO KOTOPOro SBISETCS JAOCTaTOYHO CIOXKHBIM JUIs
BOCHBMHUKJIACCHUKOB. Y/100HEE ero MpoBOAMTH B MPUOOPE AJIs OMBITOB C DJIEKTPHUUECKUM TOKOM, HCIIONIBb3Yys B KauecTBe ajekTponuta 10%-Hbli
pacTBOp THIPOKCH]IA HATPHSI M CTAJIbHBIE (Jy4Ille HUKEJIEBbIe) NEeKTpoasl. Bo n3bexxaHne BCIIEHUBAHUS PAacTBOpa MPU IEMOHCTPAIMH K IEKTPOIUTY
creayeT qo0aBUTh STHIIOBBIHM criupT (Ha 4 00BbEMa pacTBopa 3ekTponura 1 00bEM 95%-Horo pacTBopa crupra) .

[IpakTnyeckas yacth. Llear paGoTel: chopMupoBaTh MPEACTABICHUS Yy yUalIMXCs 00 aHalu3e CIOKHBIX BEIIECTB U M3MEHEHHUU MOJIEKYJ CIOMKHBIX
BEIIIECTB B XOJ€ XUMHUUECKUX PEAKIIHIA.

Jononnumenvnoe ob6opyoosanue: IpUOOP AJIS ONBITOB C IJIEKTPUUECKUM TOKOM; HCTOUHUK MOCTOSIHHOTO TOKA: MPOOUPKH - 2 IIT., IPOHYMEPOBAHHBIE;
JTYy4YUHKA; COIUPTOBKA; MPOOKU — 2 IIT, MUHIET .

Mamepuanvi u peakmugol: cnupT TUIOBBIN, 10%-HBI pacTBOP MIETOYH.



Texuuxa 6ezonacnocmu: Paborats B oukax. TpeOyroTcs crienuaibHble Mepbl 0€30MacHOCTH MPH pabdoTe C TUAPOKCUAOM HATPUS .

Hucmpyrkyus x eeinonnenuro: 1.3amomHUTE SJIEKTPOIIMTHUECKYIO BAHHY U IEMOHCTPALMOHHBIE IPOOUPKHU paCTBOPOM 3JIEKTPOJIUTA 3apaHee, 10 ypoKa.
2.IIpogemMoHCcTpHUpy#HTE MPUOOP yUyarumcst, OOBSICHUTE €ro yCTPOHCTBO U BKJIIOUUTE MOCTOSHHBIN JIEKTPUUYECKHH TOK.

1. HabmromaeTcs BeIIEICHNE Ta30B Ha AJIeKTpoax nmpudopa. OOpaTtuTe BHUMaHKE YYaIlUXCs HA TO, YTO OJJUH M3 Ta30B BHIICISETCS MHTCHCUBHEN
Y 3aHUMAET B JIBa pa3a O00bIInii 00BEM 1O CPAaBHEHHUIO CO BTOPBIM T'a30M.

2. OO6cynute HaOMOaeMble MPU3HAKA XUMHUECKON peakiuu, CAeNaiTe MPeAnoIoKeH s O TOM, B KaKUX MPOOUPKaxX HAXOAATCS KUCIOPO. U
BOJIOPO/. DJIEKTPOJIN3 MIPEKPATUTE, KOT/Ia B MpoOUpKax HaOepETCst 0KoIo 6 MJI BOJOPO/Ia U 3 MJT KHCIIOPOa .

3. OOpartute BHUMaHME Ha pa3InYHbIe 00BEMBI COOpAaHHBIX T'a30B. [IpoOupKH IUIOTHO 3aKpOTE MPOOKAMHU MO CIIOEM IIEKTposuTa. Tietomen
JY4YMHOM ompeaennTe Haluure KUCIopoia B MPOOHpKe, ropsIieit JTIydnHoH NoJokKruTe Bogopoa. Ilpeanoxute yuamummces 3aHeCTH
pe3yabTaThl HabIoAeHUH B TabnuIly. Pe3yabpraTsl HaOmoAeHui

Howmep npoOupknOGbEéM rasa Ha3spanue rasa
1
2

Bwvi6o0wi: OTpa3uth, 4TO MPOUCXOAUT C MOJIEKYJIAMHU CJIOKHBIX BEIIECTB B X0/I€ XUMUUYECKON PEaKIIUU.

Konmponvrvle 6onpocwi: 1.M0OXKHO JT1 IO BHEITHEMY BUIY OTJIMYHUTH T'a3 BOJAOPOJ OT Ta3a kuciopoaa? 2 .Kakue 4acTHIIbI COXPAHSIOTCS B XOJI€
MPOTEKAHUS PEaKIMHU Pa3JI0KEeHHUs BOJIBI, a Kakue paspymarorcs? 3 .Kak mokas3ars, 4To B cOCTaBe caxapa COAepiKaTcsi aTOMBI yriepoa?

4 3ananue mia noarotosku Kk ' MA, BIIP. IIpu coOupanuu ra3oB UCHOJIB3YIOT IPUOOPHI, TPEACTaBICHHBIC HA PUCYHKE. C TOMOIIBIO, KAKUX U3
yKa3aHHBIX TPUOOPOB MOKHO cobupaTh Bogopoa? OO0CHyHTe CBOIT OTBET, HCXO/Isl U3 CBOMCTB IaHHOTO ras3a.

Puc. 7. TlpuGops! Ay coOnpanust ra3oB

(A) (B)

—

TOUKA \! POCTA



JlemoHCTpaninoHHbIHN 3KcriepuMeHT Ne 3. «3aKOH COXpaHEHHUS MAacChl BEIIECTBY»
Teoperuueckas yactb. [Ipy n3ydeHUN TaHHOH TEMBI 11eJ1ecO00pa3HO CO3/1aTh MPOOIEMHYIO CUTYAIHIO, ISl pa3peIICHHs

KOTOPOH ydyamiuecs BBIABHTAIOT TUIOTE3bI, TPEOYIOIIUEe SKCIIePUMEHTATBbHON MpoBepku. [Ipu oOCyXIeHMH TMPEIOKEHHBIX BapHaHTOB MPOBEPKU
BBIIBUHYTBIX T'MIIOTE€3 BOCBMUKIACCHUKU MPEAJAraloT pa3jiiyHble BapUaHTbl KOHCTPYKIMU NMPUOOPOB, T.€. MPOSBISIOT TBOPUECKYIO AKTUBHOCTH, B
X071 KOTOPOH MPOUCXOAUT IEPEOCMBICIICHUE PHOOPETAEMbIX 3HAHHHA.

Ha ypoke yuammecs y3nator o paborax M. B. JlomonocoBa u A. JlaBya3be, MOCBSIIEHHBIX OTKPBITHIO 3aKOHA COXPAHEHMSI MacChl BEIIECTB,
(bOpMyIHUPYIOT 3aKOH, MIPUXOAAT K BBIBOJY, UTO Macca BEUIECTB B XOJ€ PEAKIMH JO0KHA OCTAaBAThCS MOCTOSHHON. JlOOMBIIMCH TOHUMAHUS TAHHOTO
Te3uca, yYUTelb IEMOHCTPUPYET IKCIIEPUMEHT .

IIpakTHYecKas 4acThb. HGJIB pa6OTI>II SKCIICPUMCHTAJIbHO JOKAa3aTh 3aKOH COXPAaHCHUA MACChI BCIICCTB .

JononnumenvHoe 06opyoosanie: BECbl TEXHOXUMUYECKHE WU SJIEKTPOHHBIC; CBeua; Koyi0a TIockogoHHast 250 MIT; TOKKA [Tl CKUTAHUS BEIIECTB.
Mamepuanst u peakmugul: cBeya.
Texnuka 6ezonacHocmu: BBITIONHATH TPEOOBAHUS TIPU pabOTE ¢ OTKPBITHIM TIAMEHEM.

Huempyxkyus k evinonnenuro: Ha phluaXHBIX WIM 3JEKTPOHHBIX BECAaX YpaBHOBELIMBAETCS CBEYa, a 3aTEM YUUTENb 3a)XHUraer e€. Yuaiuecs
HaOJI01aI0T, YTO B TeUEHHE ~] MUH paBHOBECHE BECOB HapyILIACTCs, YalllKa C TOPALICH CBEUOl MOJAHUMAETCS BBEPX. YUallluMCs 33J1al0TCs BOIIPOCHI:
«Kax M0o>xHO 00BsIcCHUTH HabmrogaeMbIii akT? Kak 3T0T (hakT cormacyeTcst ¢ 3aKOHOM COXpaHEeHHUsI Macchl BemecTB?» OOCyKaeHne TaHHBIX BOIPOCOB
MIPUBOJUT YYAIIUXCS K MBICIH O TOM, YTO SKCIIEPUMEHT MPOBEIEH HEKOPPEKTHO, CIIEIyeT N3MEHUTh KOHCTPYKIUIO MprOopa.

VYautens 3apaHCcC JOJIKCH IOATOTOBUTDH KOJ'I6y JOCTATOYHO 0oJbIIOr0 00BEMA C xXopouo MOJOTHAHHOM HpO6KOfI, B KOTOPYIO BCTAaBJICHA JIOKCYKA.

B noxxeuke 3akperuisieTcs cBeya. Bech nmpubop B cOope 3apaHee ypaBHOBelIHBaeTcs Ha Becax (puc. 8) . Korna
yYaIIuecs: MPUXOIAT K BBIBOAY, YTO OIBIT CIICAYET MPOBOIUTH B 3aKPHITOM MPHOOPE, YUNUTEIh JOCTAET BECHI C KOJIOOH, 3KUTAET CBEUY,
BaerHJ'IéHHy}O B JIOXKCUYKEC, BHOCHUT B KOH6y U IJIOTHO 3aKPbIBACT. y‘-IaH_II/IeCH BUIAT, YTO PaBHOBCCHUEC BECOB HC HApPYHIACTCA B XO€ BCECTO
IKCIEPUMEHTA .




Puc. 8. TIpuGop 1151 AeMOHCTpaIMU 3aKOHA COXPAHEHHSI MACChI BEIIIECTB

BriBobI:
B BBIBOAaxX HEOOXOAMMO OTPA3UTh TE3UC, YTO MACCa BEIIECTB MPH MPOTEKAHUH XUMHYECKON peaKinu

coxpansercs . Konmpoavhvie 6onpochwi:
3ananus 11 pa3BUTUS QYHKIIMOHATBHONH IPaMOTHOCTH
1. Tlpu roperuu apoB ocTaércs 301a. Macca 305161 MEHbIIIE MACChl B3ATBIX JUISI CKUTaHUs JpoB. Kak MOXXHO 0OBSCHUTH 3TOT (pakT?

2. Jlnsg npuUroToBJIEHUS MSICHOTO OyJbOHA IOBap B3sUT Kycok Msica Maccoit 1 kr . [Tocne Bapku kycok msca ctan BecuTh 800 r . [Touemy
Macca u3MeHuIach?

JlemoHcTpannoHHbIi 3kcriepuMeHT Ne 4. «OnpeneneHue cocraBa BO3LyXa»

Teopernyeckas gacte. [lepen mpoBeaeHIEM YKCIIEPUMEHTA yUaIUMCS HEOOXOAMMO OOBSICHUTEH YCTPOMCTBO MPHOOpA, YTO 03HAYAOT JeneHus. Takxke
HE00X0UMO yOeIUThCs, UTO MpoOKa Mprudopa repMEeTUYHO 3aKpbiBaeT cocy. IIpakTudeckas yacTh. Llenb paboThI: SIKCIEPUMEHTATBHO OMPEACTUTh
00BEMHYIO JTOJIF0 KHCIIOPOIa B BO3IYXE .

Hononnumenvroe 060opyoosanue: IpuodOp IS ONPEACICHUS COCTaBa BO3/lyXa, ITATUB, CIIMPTOBKA, CTCKIISTHHAS TIAJIOYKA, JTyYHMHA, CTaKaH C BOJOH.
Mamepuanet u peakmugul: KpacHblit Gpocop.

Texnuka bezonacnocmu: C 0OCTOPOKHOCTBIO 00pamaThCs ¢ TOpsmmM Gochopom.

Hucmpykyus K 6b1n0IHEHUIO:

1.Kpucrannuzarop HanmoJOBUHY 3aMoJIHATE Bo/10M. Ha moBepxHOCTH BOIBI TOMecTHTE hapdopoByto yamky ¢ 1—1,5 r cyxoro kpacHoro docdopa.
2.00patuTe BHUMaHUE HA HEOOXOIMMOE YCIOBUE IKCIEPUMEHTA — BIAXKHBINA (ocdop ucnoib3oBaTh HeNb3si! dochopa T0KHO OBITH B3ATO OOJIBIIIE,
yeM TpeOyeTcs Ui CBA3BIBAaHUS BCETO KUCIOPO/a, HAXOAAIIET0Cs B COCY/Ie.

1. OtkpoiiTe MpoOKy NMpudOpa U MOMECTUTE KOJIOKON B KPUCTAIUIM3ATOP ¢ BoJoM. [lorpy3uTe KOJ0KOI B BOAY HACTOIBKO, YTOOBI YPOBEHb BOJIBI
COBIMAJIaJl C HIDKHUM JIeJICHHEeM KoJiokousia. [Ipu 3TOM HMKHHMI Kpail KOJIOKOJIa HE JOJKEH JOXOIUTh N0 JIHa Kpucrtamausaropa . [ns storo
KOJIOKOJI 3aKpeNuTe B MITATUBE WM IOMECTUTE HA THO KPUCTANIN3AaTOPa BE CTEKJISIHHBIC MMaJOYKH .

2. CunpHO pa3orpeB KOHEI| CTEKISIHHON MalO4KH, OMyCTHTE €€ B KoJoKoNl W moaoxrute docdop. Kak tonbko docdop 3aropencs, ObicTpo
M3BJICKUTE TAJIOYKY U 3aKpOWTE KOJIOKOJ MpoOKoi. Komokomn 3amoiHsIeTcss TYCTBIM O€IbIM JIBIMOM, COCTOSIIIMM M3 YacThueK (ochOopHOTO
aHTUIPUJIA.



3. Ilpu ropenuu pochopa 00bEM BO31yXa BHYTPH KOJIOKOJIA BHAUAI€ OT HArPEBAHUS HEMHOIO YBEJIIMYMBACTCS, @ YPOBEHb BOJIBI B KOJIOKOJIE
nonmwkaetcs . [To Mepe pacxoioBaHUs KUCIOPOa TIaMsl MOCTETIEHHO racHeT. benblit pochopublil anruapua pacrsopsiercs B Bojae . Cocyn
OXJTAKIAETCS, Ta3 B KOJIOKOJIEC MIOCTETIEHHO YMEHbBIIIAETCS B 00bEME . YPOBEHB BOJIBI B KOJIOKOJIE TIOBBIIIIAETCS . B KpucTammm3aTop mosenTe
BOJIBI B TAKOM 00BEME, YTOOBI BHYTPH M CHAPY KM KOJIOKOJIA YPOBHU OBUTH OJTMHAKOBBI U COBIIAAJIA CO BTOPBHIM JICJICHUEM KOJIOKOJIA.

6 . OTkpoiiTe MPUOOP U MPH MOMOIIU TOPSIIEH JTYYHHBI YOSAUTECh B TOM, YTO OCTaBIIMICS B KOJIOKOJIE Ta3 HE MOIICPKUBAET TOpeHUs. Pe3ynbTaTel
HaOIOIeHUH

Yucno aeneHuil B Yucno neneHuil B
npubope, 3armoJTHEHHBIX npubope, 3armoTHEHHBIX Kakoii ra3
BO3TyXOM (J10 IPOBEICHUS razamu (Iocie
ny (no mposex ( npopearupoBa’?
peaxiym) MIPOBEJICHUS PEAKIINN)
BriBOIBI:

B BbIBO/Iax yKa3aTh cofiepaHue KIUCIOpoaa B Bo3ayxe (B %).

Kontponsnsie Bonpocsl: 1.Kakoii ra3z pacxoayercs npu cxuranuu gocgopa B Bozayxe? 2.Kakoit 00béM kuciopona B Bozyxe? CKOJIbKO
3TO cocTaBisieT B mporenTax? 3.Ilouemy uist mpoBeneHus SKCriepuMenTa 6epyT u30bITok hocdopa?

4.Kakoli ra3 ocTayicsi B KOJIokoJjie mociie cropanus pocdopa? 5.3aganus ais moarorosku k ' MA, BITP Ykaxkure, B Kakyro rpyIiTy BXOIST
BEILIECTBA, 3arpsA3HSAIOIINE BO3AYX:

1. BOasiHONM map, yrJEKUCIbIN Ta3; 2.CePHUCTBIN T'a3, OKCUIBI a30Ta; 3.KUCIOPO/, a30T; 4.TefIui, KUCIOPOL

9 xnacc
JdemoncTpaunonnblid 3kcnepuMenT Ne 1. « TermnoBoii 3¢ ¢eKT pacTBopeHusi BelleCTB B BO/Ie)

Teopernueckas yacTb. PacTBopeHre BeniecTB NpeAcTaBiseT co00 CI0KHOE (PU3NKO-XUMHUUECKOE SIBJICHHE, 3aBUCAIIEE OT IPUPOJIbI pACTBOPEHHOTO
BELIECTBA U PACTBOPUTES, OT TEMIIEPATyphl U KOHIIEHTPALMU 00pa3yIoIErocs pacTBopa.

IIpu pacTBOpEeHNH KPUCTANINYECKUX BELIECTB B BOJIE IPOUCXOAIT TPH OCHOBHBIX Ipolecca. 1.Pa3pyiienne KpucTauinueckoi pemeéTku
PacTBOPSAIEMOrO BEIECTBA — SHIOTEPMUYECKHUH IPOLIECC.

1. T'maparanus, T.e. B3aUMOJAEWCTBHE YacTULl (MOHOB HJIM MOJIEKYJ) PACTBOPSIEMOIO BELIECTBA C MOJIEKYJIAMHU BOJAbl — 3K30TEPMUYECKUI
nporiecc . 3.IlepeHoc runpaTupOBaHHBIX YaCTHUI[ OT TPAHUIIBI KPHCTAII-PACTBOP B 00IIUi 00bEM pacTBOpa, 3TOT MPOLECC HE CONPOBOXKIACTCS
HU BBIJIEJICHUEM, HU MOTJIOIEHUEM TETIOTHI.



B 3aBucumocTu oT TOro, TEIIOBOM 3(hPeKT Kakoro 13 AByX MPOIECCOB (pa3pyllieHue KpUcTala Wi TUApaTalys YacTHIl) peodiagaeT, oomuit
TETIIOBOM 3(PPEKT pacCTBOPCHUS MOKET OBITh BETMUNHOMN MOJIOKHUTEIIBHON WU OTPUIIATETHHOM.

[IpakTuyeckas 4yacTb. []env pabomul: ONIPeNETUTh TEIIIOBOM 3P PEKT paCTBOPEHUS CEPHON KUCIOTHI, THIPOKCH 1A HATPUS U HUTpaTa aMMOHHUS .

Ilepeuens oamuuxos yughposoii abopamopuy: NaTIUK TEMIIEPATYPhl TUTATUHOBBIH .
Hononnumenvroe ob6opyoosanue: crakad Ha 150 M1 — 3 1T.; CTEKJIIHHAS MaJ04Ka; IPOMBIBAJIKA; MEpHasl MPOOMpPKa; IInaTeab — 2 T .
Mamepuanei u peakmugei: cepHast KUCIIOTa (KOHII .); THAPOKCU HATPUS KPUCTAIUTMYECKHIA; HUTPAT AMMOHHUS .

Texuuxa 6e3onacnocmu: 1.CepHasi KUCIOTa U THIPOKCHU] HATPUS SIBJISIFOTCSI arpeCCUBHBIMU BelllecTBaMu. HeoOXxoauMo ocTeperaTbesl UX MONaJAaHus
Ha KOXy W ofexy. 2.bepeus rmaza! 3.HeoOxonuMo MOMHUTH MPaBHUIIO pa3BefeHus KUcioT. 4.Ha paGouem mMecTe MOKHBI OBITH HEHTpATH3YIOIIHE
cpenctBa: 2%-Hble pacTBOPHI FHAPOKapOOHaTa HATPUS U YKCYCHOM KHCIIOTHI.

Hncmpykyus K 861n0IHEHUIO:
1.B nepsriii crakan Haneite 50 mu Boabl. 2.C MOMOILIBIO AaTUMKA ONPEACIUTE €€ TEMIIEpaTypy.

1. Ormeppre 10 M KOHUEHTPUPOBAHHOW CEPHOM KHUCIOTHI M MEAJIEHHO, MPU NEPEeMEIIMBAHUU PACTBOpPA CTEKJISSHHOW MaJOYKOW BIIMBAMTE
cepHyto kuciory. OOpaTuTe BHMMAaHHE Ha MOPSAJOK CMEIIMBAaHUS BOJIBI U cepHOM KuciaoTel! CliequTe 3a U3MEHEHHEM TeMIepaTyphl MpHU
pacTBopeHHH KUCIOTHL. Hanbosee BbICOKOE TTOKa3aHUE TeMIIepaTypbl 3aHECUTe B Ta0nuily. JlaTuuk TIaTenbHO MPOMONTE BOIOM.

2. Bo BTOpOi1 cTakaH MOMECTUTE OKOJIO § T TBEPAOTO MOPOIIKa THAPOKCHAa HAaTpus U BieiTe S0 Mi1 Boabl. OMyCcTUTE NaTYMK TEMIIEPATYPhI U
nepemeniaiite pactBop. OTMEThTE cCaMO€ BBICOKOE 3HAUEHUE TeMIiepaTypbl. TiiareabHO NpOMONTE NaTYUK BOJOM.

3. B Tperuii cTakaH HachIIbTE 15 I MEIKOKPUCTAUIMYECKOIO HUTpaTa aMMOHuUs U npuieiite 50 M Boasl. OnycTuTe AaT4MK TEMIEpaTypsl U
ObIcTpo nepementaiite pactBop. Hanbonee Hu3koe 3HaueHHE TEMIEpaTyphl 3aHECUTE B TAOIHILY.

Pe3ynbTatel n3mMepeHuil/Ha0ro 1eHni

Uccnenyemas | JluctumnupoBaHHast | Boa+H2s04 | Boma + [ Bosa+NH4NO3
cucrema BOJIA NaOH

Temneparypa,

°C

Bvigoowi:

OTpa3I/ITB, KaKoM TEIIOBOM 3(1)(I)CKT Hpeo6na,uaeT IIpu paCTBOPCHHUHU B BOAC CCpHOfI KHCJIOTBI, HUTpaTa aMMOHUS, THAPOKCHUIAA HATPUA.

KOHmpOJZbele 60npocol.



1.00bscHUTE, TIOYEMY MIPH PACTBOPEHUH OJHUX BEUIECTB B BOJIE BBIACISACTCS TEILIOTA, IPYTUX — noromaercs. 2.I1peamnonoxure TeroBoi
s dexT mporiecca pacTBOPEHUS B BOJE THAPOKCHIA KaJTHS.

ITpakTnueckas padora Ne 1. DIeKTpOaUThl U HEIJIEKTPOIUTHI

Teopernueckas yacTb. [Ipu pacTBOpeHHH B BOJ€ MOHHBIX COECIMHEHUI MOJSPHBIE MOJEKYJIbl BOJbI OKPYXKAIOT (COIBBATUPYIOT) 3apsKEHHBIE MOHBI,
IIepeBOJs UX B pacTBOp. MOJIEKYJISIpHbIE COEIMHEHUS COJIbBAaTUPYIOTCS, HO HE pacnajairoTcs Ha HOHBI . B mepBoM cilydyae pacTBOp HPOBOJIUT
AJIEKTPUYECKHUI TOK, BO BTOPOM HET .

OHpelleJ'H/ITI) MNPUHATIICKHOCTE BCIICCTBA HWJIM PACTBOPA BEIICCTBA K DJICKTPOJHUTAM MOXXHO IIPpHU IMOMOIIHN U3MEPCHUA JJICKTPOINPOBOJHOCTH. Econ
AJIEKTPOTIPOBOIHOCTh BEIMKA, TO HCCIEAYEMBbI OOBEKT — JJIEKTPOJIUT. Ecnu 3HadeHue 3JeKTpornpoBogHOCTH MeHblne 20 MKCM/cM, TO 3TO
HERJIEKTPOJIUT .

IIpakTnyeckas 4acThb.

lleflb pa6ombl: OIpCACIUTb MPUHAMJICKHOCTL BCUICCTB, CMeceil BeIleCTB U PACTBOPOB BCIICCTB K 3JICKTPOJIMTAM U HEIJICKTPOJIUTAM .

Ilepeuenv oamuuxos yughposoii nabopamopuu: DATYUK IEKTPONPOBOTHOCTH . JlOMOJHUTENbHOE OO0OpYyJOBaHME: cTakaHbl Ha 50 MJ; IITATHB C
3a)KUMOM; MPOMBIBaJIKa . Marepualiibl U peakTUBBI: AUCTUILIMPOBAaHHAs BoAa; 1Mo 20 MJI STHJIOBOTO clupTa, OeH3MHA, KepocuHa; 5%-HOro pacTBopa
caxapo3sl, pactBopa crupra (1:1), 5%-Horo pactBopa xyopuaa HaTpus; 5%-HOro pacTBopa XJOpoBOAOPOAa; 5%-HOro pacTBopa rMIpOKCUAA HATPHUS,
NOBapeHHas cojb (TBEpAast), caxap (TBEPIBIN) .

Texnuka 6ezonacnocmu: Ilpu paboTe ¢ rOPIOYMMU )KUJKOCTAMH (CIIUPT, OCH3UH, KEPOCHH) BOJIU3U HE JJOJKHO OBITH OTKPHITOTIO OTHS.
Hncmpykyus k 8b1noaHeHUIO:

1.B crakan nomecTuTe NOBapEeHHYIO COJIb M OIYCTUTE B CTaKaH JaTUYUK 3JIEKTPOIPOBOAHOCTH . [IpOBOIUT 1M COIb 3JEKTPUUECKUN TOK?
2.AHanoru4Hble JEHUCTBUS MPOBEIUTE C caxapo3oii . 3 . B crakan HaneiTe 20 M HCClieIyeMOro pacTBopa.

1. OHyCTI/ITe B HCTO JATHUK SJICKTPOIIPOBOAHOCTH, SaKpCHHéHHLIﬁ B JIAIIKC IITaTHBA. Ha6mona171Te 3a UIBMCHCHUCM 3HAUYCHUA
SJICKTPOITPOBOAHOCTH. Korna MOKa3aHUA JaTUUKa MEPCCTaHyT U3MCHATHCA, 3alIMIIUTE €0 3HAYCHHUC B Ta6nnuy .

2. OOparute BHUMaHue! J{aT4nK mocie KaKa0Tro ONbITa THIATEIBHO MPOMBIBAETCS BOJOU. 6.3aTeM JaTUYUK OITyCTUTE B CIIETY IO
pacTBOp . AHaJOTHUYHBIE IEHCTBUS NPOAEIANTE CO BCEMHU pacTBOpaMu. Pe3ynbTaTel H3MEpEeHUI

Ne HasBanue 3HaueHue DJEKTPOJIUT WIH
OIbITA | BEIECTBa, 3JIEKTPOIPOBOJHOCTH, HEBJICKTPOJIUT
pacTBopa MKCwm/cM




2

KOHmpOﬂbele 680Nnpocsl.

1.006pamatoT BHUMaHue, YTO HA TUCTHIIMPOBAHHAS BOJA, HU TBEPAs COJIb HE MIPOBOAST IEKTPUUECKOTO TOKA. TeM He MEHee pacTBOp COJU B BOJE
MPOBOJIUT JJIEKTPUYECKUH TOK. DTO 3HAYMT, YTO B PACTBOPE OTKYJAa-TO TMOSBISIOTCS MOABMKHBIC 3apsiabl. [log 3To HaOmOAeHHE BBOIAT
oTpe/ieNIeHNE SIEKTPOIUTA U MEXAHU3M SJIEKTPOIUTUYECKON TUCCOLUAIINY.

2 . Beerna au BogHbIE PAaCTBOPHI BELIECTB MPOBOJAT JeKTpuueckuil Tok? He Bceraa, T.e. HEKOTOpBIE BEIIECTBA HE JAIOT MOHOB MpHU
pPacTBOPEHHUH . DTO — BEIIECTBA C MOJIEKYJISIPHOM KpUCTAINIM4YeCKOr pemméTkoil. 3.3ananus 11 noarorosku k I'MA, BITP

A) K xopo11o pacTBOPUMBIM JIEKTPOJIUTAM OTHOCSITCS:
l.runpokcun 6apus; 2.¢ochart maruus; 3.cynbpua meau(ll); 4. xapOonat kanpuus. b) DnaekTpuueckuil TOK IPOBOIUT:
1.pacTBOp ATUIOBOTO CIIUPTA; 2.pacTBOP INIULEPUHA; 3.pacTBOP IIIOKO3bI; 4.pacTBOP THAPOKCHIA KATBIIHSL.

Jlabopartopusriii onbiT Ne 1. « BrniusiHue pacTBopuUTest Ha JUCCOLUAITIIO

Teopernyeckas yactb. Bo MHOTHX XJ10pUAax MepexoJHbIX METAUIOB CBSI3U UMEIOT B 3HAYUTEIBLHON MEpe KOBAJICHTHBIN XapaKTep .
ManononsipHble paCTBOPUTENH (CIUPT WIIH allETOH) COMBBATUPYIOT MOJIEKYIIBI IlenukoM. [Ipu qo6aBiennn BoAbl OHA CONBBATUPYET UOHBI,
BBI3bIBASI AJIEKTPOIIMTUUECKYIO AMCCOLMAlUIO . LIBET pacTBOpa mpu 3TOM U3MEHSIETCS, a JIEKTPOIPOBOJHOCTH PE3KO BO3PACTAET .

IIpakTHyecKas 4acThb. I_IGJ'IB pa6OTBII C(bOpMI/IpOBaTB IMPCACTABJICHUC O POJIU pACTBOPUTEIIS B BJICKTPOHHTH‘IGCKOP'I JUCCoalnuu.

Ilepeuens oamuuxos yughposoii 1abopamopuu: NaTIMK IEKTPOIIPOBOTHOCTH .
Hononnumenvrnoe 060pyoosanue: 1Ba BBICOKHX XUMUUECKHUX cTakaHa (50 Mi1); CTEKIISTHHAS MalodKa.

Mamepuanei u peakmuswi: CuCl2 6e3B0oiHBIN (MMeeT KOpUUHEBBIN 1BET . [lomydaroT, HarpeBask KpUCTAJUIOTUIPAT B YAIlKe JJIs1 BBITAPUBAHUS .
XpaHAT B IIOTHO 3aKPBITOM COCY/I€); alleTOH WU CIHPT .

Texnuka 6ezonachocmu: 1 . COUpT U alleTOH — roproune BemecTBa. He ucnonb3oBarh oTKpeITOE I1aMs. CrienuanbHble Mepbl 0€3011acHOCTH
npu paboTe C TOPIOUUMH KUAKOCTSIMU. 30eraTh nmonaganus cojeil Mean Ha KOXKY U O/IeXK/Y, TaK KaK OHU SITIOBUTHI.

2 . Ilpu monaaHUM CMBITH XOJIOTHOW BOJION O€3 MbLIa.
Hnuempyxkyus K 6blnoaHenuio:
1. B xummueckwuii crakan HackinbTe ~0,5 T 6e3Boanor0 Xxnopuaa meau (I1I) CuCl2 u Hanelite ~25 MJT criupTa WIX alleToHa .

2. PacTBOpHUTE BEIIECTBO, IEPEMEIINBAS COACPKUMOE CTaKaHa CTEKJITHHOM Majnoukoil. Eciy pacTBOPUTH COMb MONHOCTBIO HE yAAETCH,
AKKYpaTHO CJIEUTE IOJIyYEHHBI pacTBOP B APYIOM CTAKaH.



3. Tlorpy3ure B pacTBOp ILIyI JaTYUKA IEKTPONPOBOJIHOCTH U U3MEPHTE IIEKTPOIPOBOAHOCTD .

4. OOparuTte BHMMaHUE Ha 1IBET pacTBopa. [Ipuseiire k pactBopy 25 mi Boasl. [lepemenaiite, oOpaTuTe BHUIMaHUE Ha U3MEHEHUE
OKpacku. 5.M3mMepbTe JIeKTPONPOBOIHOCTD MTOJIyYEHHOT'O pacTBOpPA .

PesynbTratsl u3MepeHuil/Habar0AeHUu I

BenecTtBo| D51€KTpONIPOBOAHOCTH B DIIEKTPONPOBOIHOCTH MOCIIE
cnupTe (aleToHe) JI0OABJICHHS BOJIBI
Xiopua
meau (11

Bv1600b1: OTpa3uth BIUSHUE PACTBOPUTEIS HA AJIEKTPOIPOBOIHOCTD COJIH.

KoumponvHoie gonpocwi: 1.0 4éM CBUIETENLCTBYET POCT AJIEKTPOIPOBOIHOCTH CONIM Tpu JoOaBiIeHnH Bojbl? 2 . [louemy n3MeHsercs 1BeT pactsopa?
3 . Kak BiusieT npupoja pacTBOPUTEINS Ha SJIEKTPOJIUTHUECKYIO AUCCOLUALINIO?

Jlabopartopusiii onbIT Ne 2. « CUlbHBIE U CTa0BIE AIEKTPOIUTHDY
TeopeTtrueckas 4acTb. DIEKTPOIUTAMH Ha3bIBAIOTCS BEILECTBA, PACIAIAI0IINECs] HA HOHBI BCIEACTBHUE IEKTPOIUTHIECKOM

Jucconuanuu. PaCTBOpBI QJICKTPOJIUTOB ABJIAIOTCS IIPOBOJHUKAMU BTOPOT'O pOJid, TaK KaK IIPOBOAAT BJIGKTpI/I‘IeCKI/Iﬁ TOK 3a C4ET MOHOB. 1o crmocoOHOCTH K
BHCKTpOHHTquCKOﬁ AucCconualuu 3JICKTPOJIMTHI YCIIOBHO pasACiIAOT Ha CUJIBHBIC U cia0pre. CUIIBHBIE SJICKTPOJHUTHI IPAKTHICCKU MMOJITHOCTBIO
JAUCCOIMUPOBAHBI HA MOHBI B paS6aBHeHHBIX pacTBOpax . K HuM oTHOCSTCS MHOTHE HCOPraHu4CeCKHUeC COJIU, HCKOTOPBIC KHCJIOTHI U HICIIOYH

. Cirabple OJICKTPO- JIUTHI JIUIIb YaCTUIHO JUCCOUNUPOBAHBI HA HOHBI, KOTOPBIC HAXOAATCA B JUHAMUYCCKOM PABHOBCCHHU C
HEANCCOIMHUPOBAHHBIMU MOJICKYJIAMU . K cmabpim OJICKTPOJIHUTAM OTHOCATCI MHOI'MC OpraHNM4€CKUEC KUCJIOThI 1 OCHOBAHHUS .

[IpakTryeckas 4yacTb. []env pabomul: ONIPEIETNTb, SBISIOTCS JH BbIJAHHBIE BEIIECTBA CHIIBHBIMU WM CIIA0BIMU AJIEKTPOJIUTAMU Ha
OCHOBaHUH MU3MEPEHUS IEKTPONPOBOIHOCTU UX PACTBOPOB .

Ilepeuens oamyuxos yughposoii 1abopamopuu: NaTIUK JIEKTPOIIPOBOJHOCTH .

Jlononnumenvroe 0bopyoosanue: TpU XUMHUECKUX cTakaHa (25—>50 mi1), mpoMbIBaIKa ¢ AUCTHTUPOBAHHOM BOJIOM .

Mamepuanvt u peakmuswt: 10 %-Hble pacTBOPHI COISTHOM, a30THON M YKCYCHOM KUCIIOT (3KeJIaTeIbHO B KalelbHUIAX); (UIbTpOBaJIbHASI Oymara .
Texnuxa 6ezonacnocmu: Cobnoaiite Mepbl 0€30MaCHOCTH MpU padoTe ¢ KUCIOTaMU U IIET0YaMH.

HHcmpym;uﬂ K 6bINOJIHEHUIO:



1. B Tpu crakana Haneite no 25—50 M1 AUCTUIUTMPOBAHHOM BO/IBI.
2. B mepBblii cTakaH 100aBbTe 1 Karuio YKCYCHOM KHCIIOTHI, BO BTOPOI — COJITHOM, B TPETUN — a30THOM.

3. H3mepbTe 31eKTpOnpOBOIHOCTD KAaXA0T0 PACTBOPA, BBITUPAs YT (PHIIBTPOBATLHON OyMaroi mocie Kaxaoro u3MepeHus .
Pesynbrarel namMepenunit

Ne 3HayeHue HasBanue BEIIaHHOTO
MpoObI | BJIEKTPOTIPOBOTHOCTH, BEIIIECTBA
MKCM/cMm
1
2
3

Buisoowl: OTpaSI/ITe NPpUHAJIC)KHOCTD BCHICCTB K CUJIBHBIM U c1a0bIM QJICKTPOJINTaM. KOHTpO.HBHBIe BOIIPOCHI:

1.ITouemy pacTBOp COJIIHOM KUCIIOTHI JIyHIlle IPOBOAUT IEKTPUUECKHUM TOK IO CPAaBHEHUIO C pACTBOPOM YKCYCHOM KHucaoThl? 2.K
KaKHUM 3JIEKTPOJIMTaM OTHOCUTCS pacTBOP a30THOM KUCIOTHI? 3 . 3amanue s noarotoBku k ['MA, BIIP

@DOpMyYITBI TOJBEKO CJIA0BIX 3JIEKTPOIUTOB MPEICTABICHEI B PSLY:

1.Ca(OH)2, H2S, H2804 2.H2C0O3, NH3-HD 0, H)S 3.KOH, KNO3, HCI 4.ZnS04, MgC1D, HBr

JlemoHcTpaunoHHbIN onbIT Ne 2. «3yueHune BIUSAHUS pa3iuyHbIX (PaKTOPOB HA CKOPOCTh PEAKIUI)
Teopernueckas yactb. CyniecTByIOT pa3Hble MOAUDUKAIIMY TPUOOpa sl U3YyUEHHS] XUMUYECKUX peakiuil. B oqHON KOHCTpYKIUU POIIb
peakTopa BBIMOITHIECT OOBIYHASI TPOOUPKA, B IPYToi, Oosiee coBpeMeHHoM, — cocyn JIanmombTa.

OpnHako TeXHHMKA JEMOHCTPALIUU SKCIIEPUMEHTA OCTAETCSl OAMHAKOBON. MEHsIeTCs JINIIb MOPSA0K CMEIIMBAHUS pearnupytonux Bemniects. CHavana
B IIPOOUPKY-PEAKTOP 3JIUBAETCS PACTBOP KUCIIOTHI, @ B HETO MMOMEIAeTCsl TBEPI0E BEIIECTBO (LIUHK, MPaMop).

IIpakTHyeckas 4acThb. I_ICJ'IB pa6OTBII HN3YYUTh BJIUAHUC PA3JIMNYHBIX (baKTOPOB Ha CKOpPOCTb XHUMHYECKOH pEaKkuu.

Ilepeuensv oamuukoé yughposou nrabopamopuu: NaTINK TEMIIEPATYPhI IATUHOBBIH.

Jlononnumenvroe 06opyoosanue: IPUOOP I U3YyUYEHUS CKOPOCTH XMMHYECKUX PEaKIIMii; JIEKTpUUYecKas TUIMTKA; CTaKaH XUuMU4Yeckuii Ha 250
MJT; IITIATeNb; KPUCTAIIM3ATOp AJIs MpOMBIBaHUs cocy1oB JlanaomnbTa; mpodupku [1X-21 (3 mT.) .



Mamepuansi u peaxmusol: consiHast kKuciota (4%-nblil); consinas kuciota (10%-Hblii); KyCOYKH MpaMopa; MOPOLIOK MpamMopa; YKCycHast
kuciaota (6%- Helif); HUHK; epokcu] Boopoaa (3%-uelil); nuokcun mapranua (I1V) .

Texnuxa 6ezonacnocmu: CobaroAaTh npaBuiia paboThl C KUCIOTAMH U HarpeBaTeIbHBIMU 3JIEKTPUUECKUMHU MTPUO0- pamMH .

Huempyxkyus k 6blnoaHenuio:
Onvim _[.BnusiHyie MpUpPOIbl pearupyromux BEIIECTB Ha CKOPOCTh XUMUUYECKON PeaKINu

B oano xoneno cocyna JlannonsTa Hanete 3 mut 1 M pacTBop yKCycHOM KUCIOTHI ( 6%-HBbIi pacTBOp), B IPYyroe KOJICHO MOMECTUTE
2—3 rpanyinsl nuHKa. Bo BTOpoit cocyn Jlan- nonbra Haneiite 3 mu 1 M consnoii kuciotsl ( 4%-Hblii), B Ipyroe KOJIeHo — 2—3 rpaHyJibl
uHKa . [Ipucoenunaure cocyasl JlanaombTa K MAHOMETPHUYECKUM TPYOKaM.

Obpamume enumanue! OTHOBPEMEHHO NepeieiTe KUCIOTH B cocyAax JlannoneTa k rpanyiaMm nuHka. CpaBHUTE YPOBHM KHUJIKOCTH
B MaHOMETPHUECKUX TPyOKax. Yyaluecs JenatoT BBIBOJ O Pa3HON CKOPOCTH XMMHUYECKUX PEaKIHii .

Onvim 2. Bausaue KOHOCHTpAUX PCarupyromux BCIICCTB Ha CKOPOCTb XUMHYECKOMN pcakuuun

B onHo xoneno cocyna JlannonbsTa Hanente 3 mi 4%-HOM COJITHON KHMCIIOTBI, B IPYroe KOJIEHO IOMECTUTE 2—3 IpaHyJibl HMHKA . Bo BTOpOi
cocyn Jlannonsra Hanelre 3 M 10%-HOM CONSHON KMCIIOTHI, B Ipyroe KojieHo — 2—3 rpanyiibl nuHKa. [Iprcoeaunure cocyasl JlanaoneTa K
MaHOMETPUYECKUM TPYOKaM.

Oo6parure BHuManue! OMHOBPEMEHHO TIEpeNIeTe KUCIOTHI B cocyaax Jlanmonbra k rpanyiaM nuHka. CpaBHUTE YPOBHH JKUIKOCTH
B MAaHOMETPHUYECKHUX TpyOKax. Ydaluecs AeaatoT BbIBOJ O Pa3HON CKOPOCTH XUMUYECKUX PEAKIHi.

Onbim 3. BausiHME TEMIIEpaTypbl pearupyromux BEIIECTB HA CKOPOCTh XUMUYECKON peakIiiu

B oano xoneno cocyna Jlannonbsra HaneiTe 3 mi 10 % colisiHOM KUCIIOTHI, B APYroe KOJEHO oMecTuTe 2—3 rpaHyJibl HMHKaA . Bo BTOpO
cocyn Jlannonera Haneiite 3 Ma 10%-HOM comsi- HOM KUCIOTHI, HAarpeTol Ha BosiHOM OaHe 10 50 °C, B Apyroe koleHO — 2—3 rpaHyibl IIUHKA.
[Tpucoeaunaute cocyan! JIaHT0IbTa K MAHOMETPHUECKUM TPYOKaM.

O6patute BHUMaHue! OTHOBPEMEHHO TiepesieiiTe KUCIOThI B cocynax JlanaonpTa k rpanyinaM nuHka. CpaBHUTE YPOBHH KUAKOCTH
B MaHOMETPUYECKHUX TpyOKaX. Ydaluecs AenatoT BbIBOJ O Pa3HONW CKOPOCTH XUMUYECKUX PEaKIUil .

Onvim Ne 4. BnusiHue OBEPXHOCTH CONPUKOCHOBEHMSI pEarMpyIOIINX BEIIECTB HA CKOPOCTh XUMUYECKON PEAKIINI

B ogno xoneHo cocyaa Jlannonera Haneiite 3 mi 4%-HOU COJNISIHOM KHUCIIOTBI, B APYTO€ KOJIEHO MOMECTUTE | T Mpamopa, B3SITOrO B BUJE KyCOUKa.
Bo Bropoii cocyn Jlanponbra Hanmedte 3 mi 4%-HOW COJIIHOM KUCIIOTHL, B JApyroe kojeHo — 1 r mopomika Mpamopa. [Ipucoenunute cocynubl
Jlann0bTa K MAHOMETPUYECKUM TPYOKaM.



Obpamume enumanue! OTHOBPEMEHHO MepereiTe KUCIO0ThI B cocynax JlanaonbTta k Mpamopy uuHka. CpaBHUTE YPOBHH KUAKOCTU
B MAaHOMETPHYECKHX TpyOKax. Ydaluecs AeaaroT BbIBOJ O Pa3HONH CKOPOCTH XUMHUYECKHX PEaKIHil.

Onvim 5. BausiHue Katanu3aTopa Ha CKOPOCTh XUMHUYECKON peaKiuu

B crakan ¢ Bogoii, Harpetoit 10 50 °C, momectute 2 1eMOHCTPAIIMOHHBIE TPOOUpPKHU ¢ 2 Ml 3% -HOTO pacTBOpa NEPOKCHIA BOJIOPO/IA.
BriepxuBatoT npoOHpKHU B BOJIE OKOJIO 2 MUH. M3BiekuTe NpoOUPKU U3 BOJISHONW OaHU M MIPOAEMOHCTPUPYHUTE yUalIUMCs Pe3yIbTaT — Ha CTEHKax
NPOOUPKH MOSBUWINCH ITy3bIPHKHU T'a3a KUCIOpoaa. B oHy U3 mpoOHpoK BHECHTE HA KOHYMKE mmarenst quokena mapranma (IV) . Habmogaror
SHEPrUYHOE BBIJIEIECHNUE KUCIOPO/Ia.

Konmponvhwvie sonpocwi: 1.0T kakux (akTopoB 3aBUCHT CKOPOCTh XUMHUEcKOH peakiuu? 2.Ilouemy pasnoxeHne nepokcuaa BoJopoaa
B IPUCYTCTBUH JuoKcuaa Mapranna (IV) cnauana uaér oueHb ObICTPO, a 3aTeM 3aMeisieTcs?

1. 3amanus nns pa3BuTHs (PyHKIIMOHAIBHOW TPAaMOTHOCTH:

CA

t B Tpu onuHakoBble MPOOUPKH yUEHMKH HAJIUIIM MO 5 MII PACTBOPA CONSIHOM KUCIOTHI OJIMHAKOBOM KOHLIEHTPALHH.
B nepBy1o npoOupKy MOJOKHIIU CTPYKKH JKeJie3a, BO BTOPYIO — CTPY>KKH LIMHKA, B TPETHIO — CTPYKKH HEM3BECTHOTO CBETIIOTO SIPKO OJIECTSIIEro

metaa. Hanbonee HHTEHCUBHO BbIENICHHE ra3a HaOM0aay B TPETheH NpOoOHpPKe ¢ HEM3BECTHBIM MeTaioM. Bo BTopoil mpoOupke ¢ IIMHKOM
MHTEHCUBHOCTb BbIJIEIEHUS ra3a Obljla MEHblIIIe, YeM B TpeThel. B nepBoii nmpobupke ¢ xene30M HHTEHCUBHOCTD BbIJICJIEHHS ra3a Oblila HaMEHbBIIEH.

a)/leficTBue kKakoro akTopa, BIHSIONIETO Ha CKOPOCTh peakiuu, Habmonamm yuammuecs? 0) Kakoil MeTamt MOr HaXOAUTHCS B TPEThel
npobupke? 3anuInTe Ha3BaHUE METaJlIa.

1. Ha rpa(bm(e MpEeaACTaBJICHA 3aBUCUMOCTDb KOHICHTPAIIUHU UCXOAHBIX BCIICCTB U ITPOAYKTOB pCAKIINU OT BPEMCHHU IIPOTCKAHUS
pCaKknuun: Puc. 20. Fpa(bm( 3aBUCUMOCTH KOHICHTPAIUHN UCXOAHBIX BCHICCTB U MMPOAYKTOB PCAKIUU OT BPpEMCHHU MPOTCKaHUA PCaKIINN

OnpenennTe, Kakas KpuBas OIMMCBIBACT USMCHCHHUE KOHICHTPAIIUN UCXOJHBIX BEIICCTB, 4 KaKasd — IMIPOAYKTOB pCaKIIUn
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