MoanucaHo undposoi

re pa CMMO  ronnucsio: repacumosMMTHACTEPCTBO IMTPOCBELEHUSI POCCUMCKON ®EJEPATIAN
Onbra ®epopoBHa MyHunumnaipHoe 0I0KeTHOE 00111e00pa30BaTeIbHOE YIPEKICHUE
DN: cn=lepacnmosa Onbrbllkona-untepnar c. Keneppeem» BUHONHCKOTO MYHHUIIMTIAILHOTO paiioHa

Ba On b ra ®epnoposHa, 0=MBOY HUyKOTCKOro aBTOHOMHOT'O OKpyra

"lkona-nHtepHar c.

(D ep' O p OBH fererewoysAvpextop, COTJIACOBAHO VTBEPJKIEHO

mpil=keperveemschool@yan 3amecrurens aupexropa mo Y MP JIupexrop
@exdibemBlh MO

a Hata: 2022.10.18 16:53:59 euy E.C. I'epacumosa O.D.
+12'00"_ Ilomoa E.A. ITpuka3z Ne77-4-O/
IIpotokon Ne5 or "29" mas 2022r. or "1" uronst 2022 r.

or "27" mas 2022 r.

PABOYAS ITPOI'PAMMA
y4eOHOTO MpeameTa
«XUMMUS»
11t 8-9 KJIaCCOB OCHOBHOTO 0OIIEro 00pa3oBaHUs
Ha 2022-2023 yueOHbIit ro1

Cocrasutens: /xycynosa 3aype OBepecToBHA
YYUTEIb XUMHH, OMOJIOTUH, Teorpapuu

Kenepseem 2022



TOUKA \" POCTA

IHosicHuTEIbHASA 3aAIIUCKA »

Pabouas nporpamma 1o XMMUH Ha YpOBHE OCHOBHOTO 00IIero 00pa3oBaHMsI COCTaBlICHa HA OCHOBE TIOJIOKEHHI M TpeOOBaHUH K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pazoBaTenbHON MPOrpaMMBbl, MPeACTAaBICHHBIX B DenepaibHOM TOCyIapCTBEHHOM 00pa30BaTENbHOM CTaHAAPTE OCHOBHOTO 001Iero 00pa3oBaHus, YTBEPKICHHOTO PUKA30M
MunuctepcrBa oopa3zoBanus u Hayku P® Ne 287 ot 31.05.2021, c¢ yuerom [IpumepHoii nporpammsl Bociutanust, OCHOBHOM oOpa3oBaTenbH ol mporpammsl MBOY «Illkomna-
uHTepHaT c. KemepBeem» OCHOBHOTrO 001Iero oOpa3oBaHusi, aJalTHPOBAHHOM MPOrpaMMbl OCHOBHOT'0 o01ero oopasosanust MBOYVY «lllkomna- uarepHat c. KenepBeem»,
npUMepHOH paboueil mporpamMMbel MHCTHUTYTa cTpaTeruu pa3BuTus odpasoBanus Poccuiickoii Akagemun odpaszoanust M, 2021
B COOTBETCTBUHU
- [lonoxennem o paboueit mporpamme yuedbHoro npeamera, kypca MbOY «llIkonsl natepHar c. Kenepseem».

U OpUEHTUPOBAaHA HA PEANM3AllMIO B IIEHTpE 00pa30BaHWsl €CTECTBEHHOHAYYHOH M TEXHOJOTMYECKOW HampaBiieHHOcTel «Touka pocray, co3maHHOro Ha 0ase

MBOY «lllkona- maTepHaT ¢. Kenepeem» C IENbIO Pa3BUTHs Yy OOY4YaIONIUXCS €CTECTBEHHOHAYYHOH, MaTEeMaTHYeCKOH, WH(GOPMAIMOHHONW TPaMOTHOCTH,

(hopMHPOBaHUS KPUTUYECKOTO M KPEATHBHOTO MBIIIICHHUS, COBEPIICHCTBOBAHHUSI HABBIKOB €CTECTBEHHOHAYYHON M TEXHOJIOIMUYECKON HAIMPaBIEHHOCTH, a TAKKE

JUTSL TIPAKTHYECKO 0TpaboTKK y4eOHOro Marepuaa o y4eOHbIM MpeaMeram ,« XuMus», «buomorusi.

Ha 6a3e nentpa «Touka pocray obecreunBaercsi peanu3amnus 00pa3oBaTeNbHBIX MPOrpaMM €CTECTBEHHOHAYYHON M TEXHOJIOTMYECKOH HalpaBlie HHOCTEH,
pa3paboOTaHHBIX B COOTBETCTBHH C TpeOOBAaHUSMH 3aKOHOJATENBCTBA B cepe oOpazoBaHus H ¢ yu€roM pexoMmennanuii denepanbHOro onepaTopa y4eOHOTO
npeamera «Xumus». OOpa3oBaTenbHasg MporpaMMa IO3BOJISET MHTETPUPOBATH peajM3yeMble 37€Ch MOAXOIBI, CTPYKTYpY M COJEepXKaHHe TPU OpraHW3aluU
o0y4yeHHs] XUMUU B 8—9 KitaccaxX, BRICTPOEHHOM Ha 0a3e J000ro M3 JOCTYIHBIX yueOHO-MeToandeckux komiuiekcoB (YMK). Mcnonp3oBanne 000pya0BaHUS
LEeHTpa
«To4ka pocTa» MO3BOJISIET CO3AATh YCIOBUSL:

* JUIA PACUIMPEHUS CONlEPKAHUS IIKOJIbHOIO XUMUUYECKOT0 00pa30BaHus;

* JUI HOBBILICHUS TIO3HABATENbHON aKTUBHOCTH O0Y4alOIIUXCs B €CTECTBEHHOHAY4HO 06acTy;

* JUIsl pa3BUTHsI JTHUYHOCTH peOEHKa B Mpolecce OOyYEHHsS XUMHH, €ro CHOCOOHOCTEH, (OPMUPOBAHHS M yJOBICTBOPEHHS COIUAIBHO 3HAYMMBIX
WHTEPECOB U MOTPEOHOCTEN;

*IUTsT PabOTHI C OAPEHHBIMY IKOJTEHUKAMK, OPTaHU3AIWHU UX Pa3BUTHS B PA3IMYHBIX 00JaCTAX 00pa30BaTENbHOM, TBOPUECKOM NEITEITBHOCTH.

[Mpumenss nuppoBbIe Ta0OPATOPHH HA YPOKAX XUMHH, YIAIHECs] CMOTYT BBITIOJHUTH MHOXKECTBO JIA0OPATOPHBIX Pa0OT M SKCIIEPUMEHTOB I10 IPOT paMMe
OCHOBHOM TIKOITBI.
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Kpartkoe onucanue moaxoaoB K CTPyYKTYPHMPOBAHHIO MATEPHAJI0B
B oOpasoBareabHoii nporpamme (OII) npeacrasiieHbl cieayomme pas3jelibl:
1 Meropl n3y4eHuns BEMIECTB U XUMUYECKUX SBICHHNA. DKCIIEPUMEHTATbHBIC OCHOBBI XUMUH .
2 . IlepBoHayanbHbIE XMMUYECKUE TOHATHSA . 3 . PacTBOpbI. 4.OCHOBHBIE KJIACChl HEOPTaHMYECKUX COEAUHEHMH. 5. Teopus JIEKTPOIMTHYECKON AUCCOLHALN. 6.
XUMHYECKre peakuy. 7. XMMHUECKHe 3JIEeMEHTHI (CBOWCTBA METAJJIOB, HEMETAJUIOB U MX COEINHEHUH).

B oCHOBY BbIJICNICHUST TaKHX PA3ACIOB 3aJI0KEH XUMHUYECKUN IKCIIEPUMEHT, TPAJAUIIMOHHAS CUCTeMa M3ydeHus XuMuu. OCHOBHOUW (GopMOii
y4eOHOU JESITEIIbHOCTH SIBISETCS XUMHUUYECKHH AIKCIEPUMEHT, MPOBOAMMBIA B BHUAE JIA0OPATOPHBIX, MPAKTUUYECKHX pabOT W JIEMOHCTpaIuu.
JIeMOHCTpAIIMOHHBINA HSKCIIEPUMEHT IMPOBOJUTCS B TOM Cllydae, €CJIM OH OINACEeH I BBIMOJHEHUS Y4YallUMHUCS WJIM HUMEIOIIUICS TpUOop
MPEACTABIIEH B €JUHCTBEHHOM JK3EMILISIPE.

Jnst u3ydeHus npeamera « XMMUsD) Ha dTare OCHOBHOTO o0miero odpazoBanus otBoautcs 140 gacos: 8 kinacc - 70 yacos; 9 knmacc —70 yacos. [lannast
o0pazoBartenbHas IporpaMma 00eCcreuuBaeT YCBOCHUE YUAIMMUCS BaXXHEHIIINX XUMUYECKIX 3aKOHOB, TEOPUH M IOHATHIA; GOPMHUPYET MPEACTABICHHE O POJIH
XUMHH B OKPY’KafOIeM MHpPE U KU3HU denoBeka. [pr 3ToM 0OCHOBHOE BHUMAaHWE YAESETCs CYIIHOCTH

XUMHUYECKUX PEAKIIMN U METO/IAM MX OCYIIECTBIICHHUS.

OIHUM W3 OCHOBHBIX MPUHILMUIOB MOCTPOCHUS MPOTPAMMBI SIBISETCS MPUHIMI JTOCTYMHOCTH . DKCIIEPUMEHTAJIbHbIEC JAHHBIE, MTOTYyYECHHBIE
yYalMMHUCA NPU BBINOJHEHUU KOJMYECTBEHHBIX OIIBITOB, MO3BOJAIOT YYaI[UMCS CAMOCTOSATEIBHO J€JIaTh BBIBOJBI, BBIABIATH 3aKOHOMEPHOCTH.
[Toaxonpl, 3a0KEHHBIE B COAEPKAHUE MPOrPaMMBbl Kypca, CO3Aal0T HEOOXOUMBIE YCIOBHS Ul CUICTEMHOI'O YCBOCHHS YYaAIIUMUCS OCHOB HayKH,
Ui oOecrieyeH s pa3BUBAIOIIETO U BOCIIUTHIBAIOLIETO BO3ACHCTBHS 00YUYEHHUs HA JIMYHOCTD y4Yallerocs.

dopmupyemble 3HaHUS JOJHKHBI CTaTh OCHOBOM CHCTEMbI YOEKICHHUM IKOJIbHHUKA, LIEHTPAJILHBIM SIPOM €0 HAyYHOTO MHUPOBO33PEHHUS.

Onncanue MaTepuaJIbHO-TeXHUYECKOH 0a3bl HeHTpa «Touka pocray,
HCIIONB3YyEMOT O JIJISl peasn3aiinno0pa30BaTeNbHBIX POTPAMM B PaMKaXx MPEoAaBaHIsl XUMHH

HudpoBas (xkommnberotepHas) mnadoparopust (IIJI), mporpammHo-anmapaTHBI KOMIUIEKC, JaTYMKOBas CHCTEMa — KOMIUIEKT Y4eOHOTO
000pyIOBaHUsI, BKIIIOYAOIIUN M3MEPHUTEIbHBIN OJOK, MHTEPQEc KOTOPOro MO3BOJSET 00SCIEYHBATh CBS3b C MEPCOHAIBHBIM KOMITBIOTEPOM, U
HA0Op JaTYMKOB, PETUCTPUPYIONIMX 3HAUCHHSI PA3IMIHBIX (PU3NICCKUX BEITHUNH.

JlaTyrK TeMIeparypbl TUIATUHOBBIA — MPOCTON M HANEKHBIA TATYUK, MpPEAHA3HAYCH U W3MEPEHUsl TEeMIIepaTypbl B BOJTHBIX PAacTBOpax M B
ra3oBbIX cpenax. Mimeer paznuunblii tuana3zoH uaMepenuii ot —40 go +180 °C. Texnuueckre XxapaKTepUCTUKH AATYUKA YKa3aHbl B HHCTPYKIMH IO
JKCIUTyaTanuu. JlaTuuk Temmeparypbl TEPMOIAPHBIM MpenHa3HaveH isi u3MepeHus temmeparyp n0 900 °C. Kcmonb3yercs MpH BBITOJHEHUA
paboT, CBA3aHHBIX C U3MEPEHUEM TeMIIepaTyp MIaMeHH, MIABJICHHUS U Pa3I0KEHHsI BEIIECTB.

JlaTyuk ONTHYECKOHN TUIOTHOCTH (KOJOPUMETP) — MpelHa3HAueH A U3MEPEHHs ONTHYECKON MIOTHOCTH OKpallleHHBIX pacTBOpOB. Mcmonb3yercs
npu u3ydeHnn TeM «PactBopb», «CKOPOCTh XUMHYECKUX PEAKIIUI», OTIPEICICHUN KOHIICHTPAIIUN OKPAIIEHHBIX HOHOB.

HNatuuk pH mnpeanasHaueH s HM3MEpPEHHUs BOJOPOAHOTO mokaszarens (pH) BOOHBIX pacTBOPOB B pPa3IMUHBIX HCCIEAOBAHUAX OOBEKTOB
OKpYXKaroIei cpeibl.

JlaTuuk 37eKTPOMPOBOJHOCTH TpEIHA3HAYEH IS U3MEpPEHUsl YACIbHON AIEKTPONPOBOJAHOCTH JKUIKOCTEH, B TOM YHCIIe U BOJHBIX PAaCTBOPOB
BelecTB. [I[puMeHseTcs mpu N3ydeHUH TEOPUH IEKTPOIUTHIESCKON JUCCOLUAIINH, XapaKTePUCTHK BOJIHBIX PACTBOPOB
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JlaTuuK XJIOPHUA-UOHOB HUCIOJIB3YETCS NIl KOJWYECTBEHHOTO OMPEEICHUSI COJIepKaHUsi MOHOB XJIOpa B BOJHBIX PacTBOpPAxX, MOYBE, MPOJAYKTax
nutanus. K maTtumky mojkirodaercs MoHocelneKTUBHbIN annektpon (MCD) (pabouuit a5eKkTpo1), MOTEHIIMAT KOTOPOTO 3aBUCUT OT KOHIIEHTpPALUU
OTIpEICNIIEMOTO HOHA, B IAHHOM ciydae oT KoHIeHTpanuu anuoHoB Cl-. [Torennuman MCD onpenenstoT OTHOCUTENHHO JIEKTPOa CPAaBHEHUS, KaK
MIPaBUJIIO, XJIOPCEPEOPSHOTO.

JlaTuvK HUTPAT-UOHOB MPETHAZHAUECH JJI1 KOJIMYECTBEHHOTO OMpPEACNICHNS HUTPATOB B PA3IMYHBIX 00BEKTAaX OKPYKAIOIIEH Cpebl: BOJE, OBOIIAX,
(bpyKTax, KOJIOACHBIX U3/ICTHAX U T.1I.

Muxkpockomn nudpoBoi pegHa3HAYCH TSl U3Y9IeHHS (POPMBI KPUCTAIUIOB U HAOIOCHMSI 32 POCTOM KPHCTAJLIOB.

Anmapar s npoBefieHns xuMudeckux peakiuii (AIIXP) npeanasHadeH 11 MOMYYEHHUS U IEMOHCTPAIMU CBOWCTB TOKCHYHBIX MAPOB U Ta30B . DTH BEIIECTBA
MoJIy4aroTcsl B KojiOe-peakTope, W HpU HarpeBaHuu (Miau O3 HarpeBaHWs) ra3o00pa3HbIe BEIIECTBA MPOXOIAT 4Yepe3 IOTVIOTUTENbHBIE EMKOCTU (HAacalku) ¢
paCTBOpaMI/I peaFeHTOB, BCTyHa}OT C HUMHU B peaKHI/IIO. I/I36BITOK rasza IorJjiomacrcia XUIKNMHU U TBép)IBIMI/I peaI‘eHTaMI/I, a TaKXe aKTI/IBI/IpOBaHHBIM yTJ'IéM.
Anmnapar yaie BCEro HCIOJNB3YIOT JUIsS MOJYYEHUS W JEMOHCTpAllMM CBOMCTB XJIOpa, CepoBojaopoja. [Ipubop Juis IEMOHCTpAIMU 3aBHCHMOCTH  CKOPOCTH
XUMHAYECKUX PEaKIUil OT pa3NuuHbIX (PAaKTOPOB MCIIOIB3YIOT IPU U3yYEHUH TEMBI

«CKOpOCTh XHUMHYECKOW peakmuuy» U TeroBoro 3ddexra xumMudeckux peakiuid. [Ipubop maét BO3MOXKHOCTh IKCIIEPUMEHTAILHO HCCIIEIOBATH
BIIUSIHUE HA CKOPOCTh XUMHUYECKHX PEAKIHMH CIeAYyIomuX (PaKTopoB: MPUPOILI PEATHPYIOMIUX BEIIECTB, KOHIICHTPAIMUA PEAarupyIONIUX BEIIECTB,
TIJTOIAIA TPAHUITEI pa3jiesia (pa3 B TETEePOTreHHBIX CUCTEMaX (MIOBEPXHOCTH COMIPUKOCHOBEHUS MEXy PEarupyroliMH BEIIECTBAMHU ), TEMIIEPATYPHI,
KaTaauzaTopa, MHTHOUTOpa.

[Tumerka-no3aTop — MPHUCTIOCOOJICHHE, WCIOJb3yeMoe B JabopaTOpuu Jjisi OTMEPHUBAHUS OMNpPEAeNEHHOTO 00BhEMa >KUAKOCTH. [lumeTkm
BBIITYCKAIOTCSI TIEPEMEHHOTO M TIOCTOSHHOTO 00BbEMa. B KOMIUIEKTHI 00OpymOBaHMS JUISI METUIIMHCKHX KJIACCOB BXOJAT YIOOHBIC INMHIICTKH-
J103aTOPHI OTHOKAHAJIbHBIE, TIO3BOJISIIONTNE HACTPOUTH HEOOXOAMMBIA 00BEM OTOMPAEMOM KUIKOCTH B TPEX PA3TIUUHBIX AUANa30HaX.

bans xomMOMHMpOBaHHAs TIpeAHA3HAYEHA IS HAarpeBa CTCKISTHHBIX M (aphOpoOBBIX COCYIOB, Korja TpeOyeTcs co3aaTh BOKPYT HarpeBacMoro
cocyJia paBHOMEpPHOE TEeMIIEpPaTypHOE ToJjie, u30ekaTh HCIIOIB30BaHMUS OTKPHITOTO IUIAMEHU W pacKajI&HHOM anekTpuueckoil cnupanu. Kopmyc
KOMOMHHMPOBAHHOW OaHM clIeiaH 13 amtoMuHMS. JKUIKOCTHAS 9YacTh KOMOMHUPOBAHHON OaHM 3aKpPhIBAETCS KOJBbIIAMU PA3IMYHOTO TUAMETPA.
[Tpubop st MoOJSydeHHsI Ta30B UCIOJIB3YETCS IS MOJyYeHHUs HEOOJBIINX KOJUYECTB Ta30B: BOJAOPOJA, KUCIOpojaa (M3 MEPOKCHIA BOJOPOJIA),
YTJICKHCIIOTO ra3a.

PaGouas nporpamma no xumum ais 8—9 kiaaccos

C UCIIONIb30BaHNEM 000pymoBaHus IeHTpa «Touka poctay

Ha 06a3ze nentpa «Touka pocta» oOecrneuyuBaeTcsi peaiau3alus 00pa3oBaTENbHBIX HPOrpaMM E€CTECTBEHHO-HAyYHOM W TEXHOJOIMUYECKOU
HanpaBJIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPeOOBAHUSAMHM 3aKOHOJATENBCTBA B cepe 00pa3oBaHMA U C YYETOM pEeKOMEHAAlui
denepanbHOro onepaTopa yueOHOro npeamMeTa «XUMUs.

OO6pa3oBarenbHas IporpaMMa Mo3BOJIsIET HHTETPUPOBATh peau3yeMble TOIX0/Ibl, CTPYKTYPY U COJIepKaHUe MPH OpraHU3aluy 00y4eHUs] XUMHUH
B 8—9 Kiaccax, BBICTPOGHHOM Ha 0a3e J1000ro U3 JOCTYNHBIX y4eOHO-MeTotuueckux komiuiekcoB (YMK).

Hcnons3oBanue obopynoBanus «Touka pocta» npu peanuzanuu qanHoi OI1 mo3Bosser co3naTh yCaoBHS:

-JUTSL paCIIUPEHUS COAEePKaHMSI IIKOJIBHOTO XUMHUECKOTO 00pa30BaHus;

-JUTsI IOBBIIICHHUS TIO3HABATENILHONW aKTUBHOCTH 00YYarOIMUXCsl B €CTECTBEHHOHAYYHOM 001acTH;
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-JUTSL pa3BUTHSI IMYHOCTH peOEHKa B mpoliecce 00ydeHUs] XUMHH, €r0 ClIocOOHOCTEH, POPMUPOBAHUS U YAOBICTBOPEHHUS COLUAIEHO 3HAYNMBIX
MHTEPECOB U MOTPEOHOCTEH;

-Ju1st pabOoTHI ¢ 01apEHHBIMU IIKOJIEHUKAMH, OPIaHU3aIlUH UX Pa3BUTH B PA3JIMYHBIX 00JIACTSIX 00pa3oBaTeNIbHON, TBOPYECKON IEATEIILHOCTH.

HopMpI o11eHOK 3a Bce BUIBI POBEPOYHBIX pabOT

«5» — ypOBEHD BBITIOJIHEHUS TPEOOBaHUN 3HAYUTENHHO BBIIIE YIOBICTBOPUTEIHHOTO: OTCYTCTBUE OMIMOOK, KaK M0 TEKYIIEMY, TaK H I10
IpeabIAyIeMy yueOHOMY MaTepHaiy; He 00Jiee OHOTO HE0YETa.

«4» — ypOBEHb BBITIOJIHEHUS! TPEOOBAHU BBIIIE YOBIETBOPUTEIBHOIO: HaIure 2—3 omuO0K min 4—6 HeZ0UYETOB M0 TEKYyIIeMy yueOHOMY
MaTtepuaiy; He 6osee 2 olnO0K Ui 4 HEeT0YETOB MO MPOIIEHHOMY MaTepuaty; UCIOJIb30BaHNE HEPAIMOHAIBHBIX IPUEMOB peLICHHs yueOHOM
3aJauu.

«3» — JI0OCTaTOYHBIA MUHUMAIIbHBIA YPOBEHB BBITTOJHEHHUS TPEOOBaHUH, PEIBABISEMBIX K KOHKPETHOH padoTe: He 6osee 4—6 ommbok nm 10
HEZ0YETOB M0 TEKYIIeMy y4eOHOMY MaTepHaily; He Oosiee 3—5 omnOOK 1 He 0oJiee 8 HEZOYETOB MO NMPOHIEHHOMY y4eOHOMY MaTepHainy.
«2» — ypOBEHb BBHITIOIHEHHUS TPEOOBAHMIA HIKE YOBIETBOPHTEIBHOTO: HaH4uKe 6ojee 6 ommOoK win 10 HeZ0YeTOB 1Mo TEKYIIEMY MaTepHaiy;
6oJiee 5 ommOOK wiH 0oJiee 8 HETOUYETOB 0 MTPOUCHHOMY MaTepHay.



IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA
YYEBHOI'O TIPEJIMETA «XUMUS1» B OCHOBHO! LIKOJIE

N3ydenune xuMruyu B OCHOBHOM IIKOJIE HAIIPABJIEHO HA JOCTHXKE-
HHUC O6y‘IaIOHII/IMI/IC$I JIMYHOCTHBIX, MeTaHpeILMeTHLIX )41 Hpe[[MeT-
HBIX PE3y/IbTATOB OCBOCHUS y4E€OHOIO MPEIMETA .

JINYHOCTHBIE PE3yJdbTaThbl

JIn4HOCTHBIE PE3YAbTATH OCBOCHHS MPOTPaMMbl OCHOBHOTO
00111ero 00pa3oBaHuUs JOCTUTAIOTCS B XOJ€ O0yUEHUsS] XUMUHU B
€MHCTBE y4eOHOM M BOCIIUTATEIHHON JEATETbHOCTH
Opranu3zanuy B COOTBETCTBUHU C TPAJAUIIMOHHBIMU POCCUUCKUMU
COITMOKYJIBTYPHBIMH M TyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH,
MPUHATHIMU B 00IIIECTBE MPAaBWJIAMHA U HOPMaMU TIOBEACHUS, 1
CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUSI, CAMOPA3BUTHUS U
COITMATM3AITAN OO YJarOIIIIXCS .

JIM4HOCTHBIE PE3yJIbTATHI OTPAXKAIOT CPOPMUPOBAHHOCTD, B
TOM YHCJI€ B YACTH:

HanI/IOTI/ILIeCKOFO BOCIIMTaHHUA

1) IEHHOCTHOTO OTHOUIEHHS K OTEYECTBEHHOMY KYJIbTYpHOMY,
UCTOPUYECKOMY W HAyYHOMY HACIEIWIO, TIOHWMAHHS 3HAYCHHS XH-
MUYEeCKON HAayKd B JKH3HH COBPEMEHHOrO OOIEecTBa, CIOCOOHOCTH
BJIAJETh JOCTOBEPHON HH(MOpPMAIMedl O MepeNoBBIX MOCTIDKCHUSIX H
OTKPBITHSX MHPOBOH M OTEYECTBEHHON XMMUH, 3aHHTEPECOBAHHO- CTH
B HAyYHBIX 3HAHMIX 00 YCTPOWCTBE MUpPA U OOIIECTBA;

Fpa)I(,HaHCKOFO BOCIIUTAaHUA

2) OpeAcTaBl€HUS O  COUMAJIbHBIX  HOpPMax M IpaBHIAX
MEXKJIMYHOCTHBIX  OTHOLIEHHMH B  KOJJIEKTHBE, TOTOBHOCTH K
pPa3HOOOpa3HOW  COBMECTHOH  JEATEeIHHOCTH TIPU  BBHITOJHEHHUH
y49eOHBIX, TIO3HABATENBHBIX  3aJ[ad, BBHIIOJIHEHUH  XUMHYECKHX
AKCIIEPUMEHTOB, CO3JaHUHM Yy4YeOHBIX IIPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIM B TPOIECCe 3TOW y4eOHOM
NEeSITeTbHOCTH; TOTOBHOCTH OIICHWBAaTh CBOE TOBEACHHE W ITOCTYIIKH
CBOMX TOBapHIIeld C TO3WIIMA HPABCTBEHHBIX M TPABOBBIX HOPM C
y4€TOM OCO3HAHMS MMOCIEICTBUNA MOCTYIIKOB;

HeHHOCTI/I HAay4YHOT'O MMO3HAHUSA

3) MHPOBO33PCHYCCKUX HpC,Z[CTaBHCHI/Iﬁ O B€OICCTBC U XUMHYECKON
pcaKkuunu, COOTBECTCTBYIOIINX COBPEMCHHOMY YPOBHIO pa3BU THA HAYKU



Y COCTABJISIFOIIMX OCHOBY JUISl IOHMMAHUS CYIITHOCTH HAYYHOH
KapTUHBI MUPa; TPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS PUPOBI, B3AUMOCBS3SIX YEJI0BEKA C MIPUPOTHON CPEAOH, O
POTH XUMUH B MIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

4) TIO3HABaTEIbHBIX MOTHBOB, HAIPABJICHHBIX Ha TOIYYCHUE HOBBIX
3HAHUM 10 XHMHH, HEOOXOAUMEIX IS OOBICHEHUS HAOII0ZaeMBIX
MPOLECCOB U SIBICHUM;

5) mo3HaBaTeIbHOW W WHGOPMAIIMOHHONH KYyJbTYPhI, B TOM YHCJIC
HABBIKOB ~ CaMOCTOATENILHOW  paboThl C  Y4eOHBIMH  TEKCTaMH,
CIPAaBOYHOM JINTEPATYPOH, JOCTYIHBIMA TEXHUYSCKMMH CPEICTBAMHU
MH(OPMAIMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOYYEHHUI0O U TIO3HAHUIO, JIFOOO3HATEIBHOCTH,
TFOTOBHOCTH M CIIOCOOHOCTH K CamMOOOpPa30BaHMUIO, UCCIICIOBATEIbLCKOM
JESITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBIICHHOCTH W YPOBHS
0o0ydeHUsI B TaJIbHEHTIIEM;

@opMHUpPOBaHUS KYIbTYPHI 3I0POBbs

7) OCO3HaHHUA LTEHHOCTH JXHW3HH, OTBECTCTBCHHOI'O OTHOHIICHHSA K
CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3JI0POBBIH 00pa3 KH3HH, OCO3HAHUS
MOCNEJACTBAA W HEMPUSATHS BPEAHBIX NPUBBIYEK (YMOTpeOIeHHs
QJIKOTOMS, HApKOTUKOB, KYypeHHs), HEOOXOAMMOCTH COOIOJICHUS
npaBui 0€30MaCHOCTH MPH OOPAIEHUN ¢ XUMHYECKHMHU BEIIECTBAMU B
OBITY M peaTbHOU KU3HH;

TpynoBoro Bocniutanus

8) KOMMYHHMKAaTHBHOH KOMIIETEHTHOCTH B OOLIECTBEHHO IIOJIE3HO,
y49e0HO-MCCIIeIOBATENBCKOM,  TBOPYECKOW W JAPYIHX  BHIAX
NEeATEIbHOCTH; MHTEpeca K MPAKTUYECKOMY HM3YYEHHUIO IMpodeccuil u
TpyZla pa3Iu4HOrO pPOxa, B TOM UYHCIE€ HA OCHOBE IPUMEHEHUS
NpEeAMETHBIX ~ 3HaHMM 1O  XUMHMHM,  OCO3HaHHOrO  BbIOOpa
WHAWBUAYAIbHOH TPAaEeKTOPUHU NPOAOJLKEHUS 00pa3oBaHUs C Y4ETOM
JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEN;

OKOJIOTUYECKOTO BOCIIUTAHUS

9) 3KONOTHYECKH 11e1eco00pa3HOro OTHOIIEHHS K NPHUPOIE Kak
HCTOYHUKY JKM3HU Ha 3emile, OCHOBE €€ CYyILIeCTBOBAaHMUS, IOHUMAaHUS
LEHHOCTH 3/10pOBOro M Oe3omacHoro obpasa >KU3HH, OTBETCTBEHHOTO
OTHOLIEHUS K COOCTBEHHOMY (U3UYECKOMY U  TCHXHYECKOMY
3I0POBBIO, OCO3HAHMS LIEHHOCTH COOJIOZCHUSI IMpaBuil 0€30mMacHoro
MOBEZICHUSI TpH padoTe ¢ BellecTBaMHU, a TaKKe B CHTYyaLHsX,
YrpOXKaIoIMIKX 340POBBIO U )KU3HHU JIOAEH;

10) crnocoOHOCTH MPUMEHATH 3HAHMS, MONTydaeMble MPHU U3yYCHUU



XUMUU, JJI PELICHUs 3aJad, CBA3AHHBIX C OKPYXKAIOLIEH NPUPOAHON
CpeNoil, IOBBIIIEHUS YPOBHS 3KOJIOTMYECKOM KyJIBTYPbI,0CO3HAHUS
rI00aTbHOrO XapakTepa OJKOJNOTMYEeCKMX TMpodsieM W My-Ted HX
pelIeHns IOCPEACTBOM METON0B XUMUU;

11) 5KOJIOTMYECKOI0 MBILUIEHNS, YMEHUS PYKOBOJACTBOBAaThHCS UM B
[I03HABATEIbHOW, KOMMYHUKATUBHOW U COLIUAJIBHOM IIPAKTHKE.

MeTaHpe[[MeTHble PeE3yJIbTaTbl

B cocTaBe meTanpeaMeTHBIX Pe3yIbTaTOB BbLAEISIOT
3HaYUMBbI€ I (POPMHUPOBAHUSI MUPOBO33pPEHUSI 00IIIEHAYIHbIE
MOHATHUSA (3aKOH, TEOPHS, IPUHIINI, TUTIOTE3a, (aKT, CUCTEMA,
MIPOLIECC, SKCIIEPUMEHT U Jp.), KOTOPbIE HCIOJNb3YIOTCS B
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETAaX U MO3BOJISAIOT Ha
OCHOBE 3HAaHUH U3 ATUX MPEIMETOB (HOPMUPOBATH
MIPEACTABJIEHUE O LIEJIOCTHOM HaydHOU KapTUHE MUpPaA, U
YHHUBEpCaJbHbIE yueOHbIE AeCTBUS (IT03HABATENbHEIE,
KOMMYHHMKATHBHBIE, PETYISTUBHBIE), KOTOpPbIE 00ECIeUnBAIOT
(hopMHpOBaHKHE TOTOBHOCTH K CAMOCTOSITEIbBHOMY
IUTAHUPOBAHUIO M OCYIECTBICHHUIO YUeOHOM 1eATeNbHOCTH.

MeranpeaMeTHbIE pe3ynbTaThl OCBOSHUS 00pa30BaTeIbHON
MIPOrpaMMBbI IO XUMHUHU OTPAXKAIOT OBJIa/IEHUE YHUBEPCAIbHBIMU
M03HABATEIbHBIMU IEHCTBUSAMU, B TOM YHCJIE:

bazoBeIMH JTOrMYecKUMU HCﬁCTBHHMH

1) yMEHHEM HCHONB30BaTh NMPHEMBI JIOTUYECKOTO MBIIUICHHUS IIPH
OCBOCHMHM 3HAHUH: PpACKpbhIBaTh CMBICT XUMHMYECKUX IIOHATHUH
(BBLAENATH MX XapaKTepHbIE MIPU3HAKH, YCTAHABJIMBATh B3aHMMOCBA3b C
OPYTUMH TOHATHSMHK), HCIONB30BATh IOHSATHA ISl OOBSICHEHUS
OTZAENbHBIX (PaKTOB U SBJICHUI; BBIOMPATh OCHOBAHMS U KPUTECPUU AJIS
KIaccu(uKalud XUMHYECKUX BEIIECTB M XHMHUYECKHX PEaKLU;
yCTaHaBIMBaTh HPUUYMHHO-CICACTBEHHBIE CBS3H MEXKAY OOBEKTaMu
W3YyYEHHS; CTPOUTH JIOTUYECKHUE PACCY)KICHUS (MHIYKTUBHBIC,
JeqyKTUBHBIE, 110 AHAJIOTHH); 1e/IaTh BHIBOABI U 3aKIIFOUCHHUS;

2) yMEHHEM NPUMEHATh B IPOLECCe IO3HAHUS CHMBOIUYECKHE
(3HaKOBBIE) MOMENHU, HCIOAB3yEMblE B XHUMHH, MNPeoOpa30OBBIBATH
LIIMPOKO NPUMEHSEMblE B XUMHU MOJEIbHBIC MPEACTaBICHUS —
XUMHAYECKUIl 3HaK (CHMBON D3JIEMEHTa), XUMHuYecKas (opmymna u
ypaBHEHUE XUMHYECKOU peaKIuu — npu peLIeHNH
y4eOHO-TIO3HABATENbHBIX ~ 3afJad; ¢ Y4E€TOM OTHX  MOJEIBHBIX
NpPEACTaBICHUI  BBIABISATH M XapaKTEpU30BaTh  CYLIECTBEHHBIE
NpHU3HAKK H3Y4aeMbIX OOBEKTOB — XHMHYECKHX BELIECTB U



XUMHUYCCKHUX peaKIII/II‘/'I;

bazoBeiMu HUCCICI0BATCIIbCKUMHA I[ef/'ICTBI/ISIMI/I

3) yMEHHEM WHCIONIb30BaTh IIOCTABJIICHHBIC BOIPOCHI B KayeCTBE
WHCTPYMEHTa [IO3HAHMs, a TAaK)KE B KA4eCTBE OCHOBBI s
(dhopMupoBaHus TUITOTE3bI o MPOBEpKe MPAaBWILHOCTH
BBICKA3bIBAEMBIX CYXKICHHUIA,

4) mpuoOpeTeHue OmbiTa IO IUIAHUPOBAHHWIO, OPraHU3allud U
MPOBEJCHUIO YYCHUUYECKUX IKCIICPUMCHTOB: YMEHUE HAOII0IaTh 3a XO-
JIOM TIpoIlecca, CaMOCTOSTENBHO IPOTHO3MPOBATH €ro pe3ylbTar,
(dhopMyIHpoBaTH 000OIIECHHUS U BBIBOBI IO PE3YJIbTaTaM MPOBEAEHHOTO
OITbITA, UCCIICIOBAHUS, COCTABIIATh OTUET O MPOCIaHHOM pabore;

Paboroii ¢ undopmanumeit

5) ymMeHneM BBIOMpPATh, AHAIM3UPOBATH M HHTEPIPETUPOBATH HH-
(dbopManuio pasnMYHBIX BUJIOB H (HOPM MPEACTABICHUS, MONyYaeMyto
H3 pa3HbIX WCTOYHHUKOB (Hay4HO-TIOMTYJIApHAs JmTeparypa
XUMHYECKOTO  COAEp)KaHHSA, CIPAaBOYHBIE  ITOCOOWS,  pPEecypchbl
HHaTepHeTa);

0) YMEHUEM MPUMEHATh pa3JIMYHblE METOABl U 3alpoChl MPHU IIO-
UcKke ® orbope WHQPOpPMAIMM W  COOTBETCTBYIONIMX JIAHHBIX,
HEOOXOAWMBIX IJIsi BBITOJHEHHsS] Y4eOHBIX M IIO3HABATENBHBIX 3a1ad
OIpeeIEHHOTO TUIA; TPHOOPETEHNE OIBITA B 00JIACTH HCIIOIB30BAHMS
WH()OPMAITMOHHO-  KOMMYHHKATHBHBIX  TEXHOJOTHH,  OBIaJCHUE
KyJIbTYpPOU aKTUBHOI'O UCIOJb30BAHUSI PA3INYHBIX IOUCKOBBIX CUCTEM;

7) yMEHHEM HCIOIB30BaTh U aHAM3UPOBATH B Tporiecce yueOHOH u
WCCIIEZIOBATENbCKON  JEATENhbHOCTH  HMH(QOPMANWI0O O  BIASHUU
MNPOMBIIUIEHHOCTH, CEJIbCKOI'0 XO035UCTBA M TPAHCIIOPTa HA COCTOSIHUE
OKpYXaroleil TpUPOIHOUN Cpeabl;

yHI/IBepCEU'IbeIMI/I KOMMYHUKAaTUBHBIMU JIeHCTBUSIMU

8) yMeHHeM 3a/1aBaTh BOMPOCH (B XOfe MUANOra W/WINA AUCKYCCHH)
0  CyIeCTBY  OOCyXIaemMod TeMbl, (OpPMYJIHPOBaTH  CBOH
NPEIUIOKEHUSI OTHOCHTEIIFHO BBITOJTHEHHS IPE/UTOKEHHOM 3a1auH;

9) npuoOpeTeHne OIbITa MPE3CHTALUNH PE3YJIbTAaTOB BBITOTHEHHS
XMMHUYECKOr0 DKCIIEPHMEHTa (JabOpaTOpHOro OIbITa, J1adOpaTOPHOM
paboTHI 10 UCCIIEIOBAHUIO CBOMCTB BEIIECTB, y4EOHOI'O TIPOEKTA);

10) 3aMHTEPECOBAHHOCTH B COBMECTHOHM CO  CBEPCTHHUKaMH
MO3HABATEILHOM W MCCIIENOBATEIBCKOW AEATENBHOCTH HPU PELICHUH
BO3HHMKAIOIIMX MpOOJeM Ha OCHOBE Yu€ra OOIIMX HWHTEPECOB U
corjacoBaHus MO3ULMHI (00CYXIeHUs, OOMEH MHEHHSIMU, «MO3TOBBIE
LITYPMBI» U JIp.);



yHI/IBepCEUIbeIMI/I PEryJIITUBHBIMUA I[GflCTBHSIMH

11) ymeHuEeM CaMOCTOSTENBHO ONPEAENIATh LEIU JEITENbHOCTH,
IUTAHUPOBATD, OCYILIECTBIISTh, KOHTPOIUPOBATH U MPH HEOOX OAUMOCTH
KOPPEKTHUPOBATh CBOIO JEATENFHOCTD, BEIOMpATh Hanbosee
3¢ eKTUBHBIE CIOCOOBI PEelIeHUs] YIEOHBIX U MO3HABATEIBHBIX 337124,
KOPPEKTUPOBATH NPENIOKEHHBIN AJITOPUTM JEUCTBUM NpU
BBITIOJIHEHNH 33/IaHUH € YIETOM MOTy4YeHUsT HOBBIX 3HAHUH 00
M3y4aeMbIX 00bEKTaX — BEUIECTBAX U PEaKIIUsX;

12) yMeHMEM  MCIONB30BAaTh W AHAJIMW3UPOBATH  KOHTEKCTHI,
HpeNIaracMsl€ B YCIIOBUU 3a/IaHUM.

IIpeaMeTHBIE pe3yabTaThI

B cocTtaBe npeaMeTHBIX pe3yabTaTOB MO OCBOECHUIO
00s13aTeTLHOTO COJIEP)KaHUsl, YCTAHOBJIEHHOTO JaHHOM
MpUMEpPHOi1 paboyeil mporpaMMo, BBIIENISIOT: OCBOCHHbBIE
00yJaroIMMHUCS HayYHbIC 3HAHUS, YMEHHSI M CTIOCOOBI JIEHCTBUA,
cnenuduueckue ajs mpeaAMeT- HO 0071acTh «XUMUSD», BUIBI
JEATEIBHOCTH 1O MOJIYYEHUIO HOBOTO 3HAHMUS, €r0
MHTEpIIPETALNH, TPE0OPa30BaHUIO U IPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYaIUX.

[IpenMeTHbIe pe3yabTaThl MPEICTaBICHBI IO FOJIaM 00yYeHHS
1 OTPAKAIOT CHOPMHUPOBAHHOCTH Yy 00YJAIONTUXCSI CIIETYIOITUX
YMEHUU:

8 KJIACC

1) packpbIBaTh CMBICII OCHOBHBIX XWMHUYECKMX IIOHSITHH: aToOM,
MOJIEKYNa, XMMHYECKHH 3JEMEHT, IPOCTOE BEIIECTBO, CIOXHOE
BEIIECTBO, CMEChb, BAJICHTHOCTb, OTHOCUTENbHAas aTOMHas U
MOJIEKYJIIPHAsE Macca, KOIWYECTBO BEIIECTBA, MOJb, MOJISIPHAsI Macca,
MaccoBasl IOJIi XHMHUYECKOTO 3JIEMEHTAa, MOJLIPHBIA 00BEM, OKCH[,
KHACJIOTa, OCHOBAaHUE, COJb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUS, XHMMHYECKas peakUus, TeIIoBod d(QGeKT peakiu,
KiaccuuKalys peakuuid, XUMU4ecKasi CBs3b, PacCTBOP, MaccoBas J0JIs
BEILIECTBA B PACTBOPE;

2) WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX MMOHSATHH
(eM . . 1) ¥ IPUMEHATH 3TU MOHATHUS NPH ONMUCAHUM BELIECTB U UX
MIpEeBpALICHU;

3) ucnonbp30BaTh XMMHYECKYI0 CHMBOJIMKY JJSI  COCTaBJIEHUS
(hopMyJT BEILIECTB U yPaBHEHHH XMMHUUECKHX PEaKIHii;

4) ompeaensTh BaJEHTHOCTH AaTOMOB DJJIEMEHTOB B OWHAapHBIX



COCIUHCHUAX CTCIICHb OKHUCJICHHUA 3JICMCHTOB B 6I/IHapHI)IX
COCAMHCHUAX, NPUHAAJICKHOCTL BCIICCTB K OHpeﬂeHéHHOMy KJ1acCcy
COCIMHEHUM IO (bOpMy'J'IaM; BUJ XHUMHUYCCKOM CBSI3H (KOBaJ’ICHTHaﬂ u
I/IOHHaH) B HCOPTraHUYCCKUX COCANHCHUAX,

S) packphIBaTh CMbICT Nepuoanueckoro 3akona . Y. Menneneea:
JEMOHCTPUPOBATh MOHUMaHHUE MEPUOTUUECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT UX MOJOKEHHS B IIEPUOINYECKON CHCTEME;
3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJIIPHOTO Y4Y€HHs, 3aKoHa ABOrajapo; ONHCHIBaTh MU
XapakTepu30BaTh TaOMMUHYI0 (GOpPMY MEPUOJUYECKOW  CHCTEMBI
XUMHYECKUX 3JIEMEHTOB: pa3nudaTh MOHATHSA «TJaBHAs MOATpyIna
(A-rpynma)» u «mobounas noarpynmna (b-rpymnma)», mansie u 6onpime
MEpUOJIbl; COOTHOCHUTH 00O3HAYEHHsI, KOTOpbIE MMEIOTCS B Tabimie
«Ilepuonuueckad cucremMa XuMmMuyeckux oanemeHtos [ W
MenneneeBa» € YHCIOBBIMH XapaKTEPUCTHKAMU CTPOEHHS aTOMOB
XUMHYECKHUX JJIEMEHTOB (COCTaB ® 3apsi smapa, oOIiee YHCIIo
3JIEKTPOHOB ¥ PACHPEAETICHUE UX 10 SJIEKTPOHHBIM CIO0SM);

6) kraccuumEpoBaTh XUMHUYECKHE JJIEMEHTHI; HEOPTaHUYCCKUE
BEIIeCTBa; XUMHUYECKHE PEAKITHH (TI0 YHCITY U COCTaBy Y4acTBYIOIINX B
PEaKIMH BELISCTB, IO TEIIOBOMY 3 deKry);

7) xapakTepu3oBaTh (ONMHUCHIBATH) OOIHME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEP)KIasi OMHCAHUE MPUME- pamMu
MOJIEKYIISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKITHI;

8) mporHo3upoBaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX
KaueCTBEHHOTO COCTaBa; BO3MOXXHOCTH MPOTEKAHMS XUMHUIECKUX TIpe-
BpAIIIEHUH B Pa3IIMYHbIX YCIOBUSX;

9) BBIYHCIATH OTHOCHTEIBHYIO MOJEKYISPHYIO M MOJSIPHYIO MacChl
BEIIECTB, MAaCCOBYIO [IOJI0 XHMHYECKOrO »3JeMeHTa 1o (opmyre
COCIIMHEHHS; MAaCCOBYIO JIONIO BEIIECTBA B PAcTBOPE; MPOBO- IUTh
pacdéThI IO ypaBHEHUIO XUMHUYECKON peakInu;

10) IpUMEeHSTh OCHOBHBIE OIEPAIMH MBICITUTEIHHON AESTENFHOCTH
— aHaIM3 W CHHTE3, CpaBHEHHE, O0O0OIIeHHEe, CHCTEeMAaTH3aIHIO,
KJIACCU(UKAIUIO, BBISIBIICHUE TIPUYHMHHO-CIICICTBEHHBIX CBS3EH — IS
W3y4YEeHUsST  CBOWCTB BEIIECTB U XUMHYECKHX  PEaKIHii;
€CTeCTBEHHO-Hay4YHBIE METO/IbI TIO3HAHUS — HaOIIOZeHNEe, U3MEpEHNE,
MOJIENIUPOBAHKE, IKCIIEPUMEHT (peasIbHbIN U MBICTICHHBIH );

11) cnemoBaTh TpaBWJIAaM IIOJB30BAHUS XUMHYECKOW TOCYIOH W
nabopaTopHbIM O00OpPYIOBaHHEM, a TaKKe MpaBUiaM OOpalleHHus ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKIUSAMHU I10 BBIIOJIHEHUIO
71a00paTOpHBIX XMMHUYECKHX OIBITOB IO IOJYYEHHUIO M COOMPaHUIO
ra3oo0pa3HbBIX BelIecTB (BOAOpOJAa M KHCIOPOJa), IPUTOTOBIICHHIO
pacTBOpPOB €  ONpeAeNEéHHOM MaccoBOM J0J€H  PacTBOPEHHOIO



BEILIECTBA; IUIAHUPOBATh U MPOBOIUTH XUMHUYECKUE IKCIIEPUMEHTHI 110
paclO3HaBaHUIO pAcTBOPOB INENOYed U KUCIOT C  IOMOILIBIO
WHAWKATOPOB (J1akMyc, (eHonTalenH, METHIOPAHXK U Jp.).

9 KJIACC

1) packpplBaTb  CMBICI  OCHOBHBIX  XHMMYECKUX  IIOHSTHH:
XUMHYECKUI 3JIEMEHT, aTOM, MOJIEKyJla, MOH, KaTHOH, aHUOH, ITPOCTOE
BEIIECTBO, CJIOKHOE BELIECTBO, BaJICHTHOCTb,
3JIEKTPOOTPUIIATENFHOCTD, CTEMEeHb OKUCIEHMS, XUMUYECKas PeaKlusd,
XAUMAYecKasi CBs3b, TEMJIOBOW 3(dekT peakuuu, MOib, MOJSPHBIN
00BEM, PacTBOP; AIEKTPOIHUTHI, HEIIEKTPOIUTHI, DJIEKTPOTUTHYECCKAs
JUCCOLIMAIIMS, PEaKIIM HOHHOrO0 00OMeHa, oOpaTHMbIe U HEOOpaTHMbIS
pCaKkurmr, OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHLIC PCEAKIUHU, OKUCIUTCIDb,
BOCCTAHOBHUTENb, OKHCIEHHE W  BOCCTAHOBIIEHHE, aJUTOTPOIUS,
an)OTepHOCTB, XUMHYECCKaA CBA3b (KOBaHeHTHaH, HNOHHasA,
METaJUITMYecKas), KPUCTAJUIMYECKasl pemerka, KOppO3HWs METaJlIoB,
CIIJIaBbl; CKOPOCTH XUMHYECKOH pe€aknouu, nNpeacibHO A0IYyCTUMas KOH
nentpanus (I1I1K);

2) WIUTIOCTPUPOBATH B3aWMOCBS3h OCHOBHBIX XMMHYECKHX TTOHSITHHA
(cM. m.1) ¥ TPUMEHSTHh ATH TOHATHUS TPH OIHMCAHWU BEHIECTB M HX
MpEeBpaIllCHUH;

3) UCnonBp30BaTh XUMHYECKYIO CHMBOJIMKY JJISI COCTaBJICHUS
(hopMyT BEImecTB U YpaBHEHUH XUMIUYECKUX PEaKINiA;

4) ompenensTh BAJEHTHOCTh M CTENEHb OKHCIECHUS XHMHYECKHX
JJIEMEHTOB B COEQMHEHUAX PA3NMYHOIO COCTaBa; MPUHAIIIESKHOCTD
BEIIECTB K OMpEAeNEHHOMY KJIacCy COEOUHEHHWU 1Mo (opMyiam; BHI
XUMHYECKOW CBs3M (KOBAJICHTHAsl, WOHHAsA, MeTajlIndyeckas) B
HEOPTaHWYECKUX COEAWHEHUSX; 3apsij MOHA 110 XUMHUYECKOH (hopmyre;
XapakTep cpensl B BOAHBIX PAacTBOpax HEOPTaHWUYECKUX COCIMHEHHH,
THUT KPUCTALUTIIECKONW PEIIETKH KOHKPETHOT'O BEIIECTBA;

5) packpsiBaTh CMbICT nepuoandeckoro 3akona Jl. 1. Menaeneesa u
JIEMOHCTPUPOBATh €ro IOHWMAaHHE: ONMUCHIBATh W XapaKTepHU30BaTh
TAOMMYHYIO (POPMY MEPUOANIECKON CHUCTEMBI XUMUYECKUX 3JIEMEHTOB!
pasmuyYaTh MOHATHS «TJaBHas moarpymma (A-rpynmna)» U «moOodHas
nonrpynma (b-pynma)», manbie u OoNbIIME TEPHOIBI; COOTHOCHUTH
0003HauUEHM, KOTOpblE HUMEITCS B MEpUOIUYEecKol Tadmwuie, C
YHCIIOBBIMH ~ XapaKTEPUCTHKAMH CTPOEHUS aTOMOB XHMHUYECKHX
9JIEMEHTOB (COCTaB M 3apsd sapa, oOllee YHUCIO 3JEKTPOHOB U
pacmpeneneHie HMX MO0 3JEKTPOHHBIM CIIOsIM); OOBSICHATH oOmmue
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCAUHEHUI B
npenenaax MajiblX MEPUOIOB U TIaBHBIX MOACPYII C YYETOM CTPOEHUS
HX aTOMOB;



6) KJ'IaCCI/I(bI/ILII/IPOBaTI) XUMHUYCCKHUE JJIEMCHTBI; HCOPraHUYCCKHUC
BCIIECTBA, XUMHNYCCKUEC PCAKIIUN (HO YHUCIy U COCTaBy Y4aCTBYIOIIHX B
pCaKkuuun BCUICCTB, IO TCILJIOBOMY 3(1)(1)6KTy, 110 U3MEHCHHUIO CTCIICHCH
OKHUCJICHHUA XUMHYCCKHUX BHCMCHTOB);



7) XapakTepu3oBaTh (ONMHMCHIBATH) OOILIME XMMHYECKHME CBOIMCTBA BEIIECTB Pa3IMYHBIX KIACCOB, MOATBEPKIAs
OIMCAaHKE PHUME- PAMU MOJIEKYJISIPHBIX 1 MOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX XMMUYECKUX PEaKIHii;

8) COCTaBNATH YpaBHEHHS 3JICKTPOTUTHUECKON AUCCOLMANNN KUCIOT, UIENOUe 1 Colel; MOJIHbIE U COKpaIIEHHbIE
ypaBHEHUS! peakuii HOHHOTO OOMeHa; ypaBHEHUS PEaklHii, HOATBEPKAAIOUINX CYIIECTBOBAHUE TE€HETUYECKOH CBSI3H
MEKAY BEIECTBAMH Pa3IMYHbIX KJIACCOB;

9) packpbIBaTh CYyHIIHOCTh OKHCIHUTEILHO- BOCCTAHOBUTENBHBIX PEAKIM MOCPEACTBOM COCTABJIECHHS 3JIEKTPOHHOTO
OanaHca 5TUX peaKIHii;

10) mpOrHO3UPOBATh CBOMCTBA BELICCTB B 3aBUCHMOCTH OT MX CTPOCHHS; BOSMOXKHOCTH MPOTEKAHHSI XUMHUYECKHX
MPEBPAIICHUI B Pa3IMYHBIX YCIOBUSX;

11) BBIYMCIATH OTHOCHUTEIBHYIO MOJEKYISIPHYIO M MOJISIPHYIO MAaccChl BEIECTB; MAacCOBYIO JIONIO XMMHYECKOTO
aneMeHTa 1o (op- Mylie COeIMHEHNs; MAacCOBYIO JIONIO BEIECTBAa B PacTBOpE; MPOBOAUTH PACUETHI MO YPaBHEHHUIO
XUMHUYECKON peakiyu;

12) cnenoBaTh MpaBWIIaM MOJB30BAHUS XHMHUYECKOH MOCYJOH M JIabopaTOpHBIM O0OpYyIOBaHUEM, a TaKKe
MpaBujIaM oOpalleHusl ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMH T10 BBITIOIHEHHIO Ta00OPaTOPHBIX XHMUYECKUX
OITBITOB MO TIOYYEHHIO U COOMPAHMUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOrO Ta3a);

13) mpoBOIUTE pEaKIHMH, MOATBEPKIAIONINE KAueCTBEHHBIH CO- CTaB pa3IMYHBIX BEIIECTB: PAcIlO3HABAThH
OIBITHBIM MYTEM XJIOPUJ- OPOMHJI-, HOIUA-, KapOoHaT-, (ocdaT-, CHINKAT-, CYIb(aT-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHS ¥ HOHBI H3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOIIHE B BOJAHBIX PaCTBOPAaX HEOPTraHUYECKUX BEILIECTB;

14) npyMEHSTh OCHOBHBIE ONEPAIMH MBICIUTEIBHONW JESTETbHOCTH — aHaji3 U CHHTE3, CpaBHEHHE, 0000IIeHHE,
CHCTEMAaTH3aINIO, BHISBIICHNE MPUYUHHO- CJICACTBEHHBIX CBS3€H — JJIsl H3YUEHHS CBOWCTB BEIIECTB M XMMHUYECKUX
peaKnuii; ecTeCTBEHHO-HAyYHbIE METO/bI IMMO3HAHWS — HAOIIOJEHNe, W3MEpPEHUE, MOJETHPOBAaHUE, HKCIEPUMEHT
(peanbHBII ¥ MBICTICHHBIHN ).

COAEPKXAHUE YYEBHOI'O IPEIMETA «XUMHUS» 11O 'OJAM
N3YUYEHUA

8 KVIACC

HepBOHa‘IaJTI)HI)IC XUMHUYCCKUEC ITOHATHA

[Ipenmert xumuu. Poss xuMuu B :KU3HU YesioBeka. Tena u BeniectBa. uznyeckrue cBOMCTBA BEUIECTB.
ArperatHoe cocTosiHie BenlecTs. [IoHsATHE 0 MeTOAaX MO3HAHUS B XUMHUHU. XUMHS B CUCTEME HayK . YucTeie
BemiecTBa u cMecH . CriocoObl pa3ielieHus: cMece .

ATOMBI 1 MOJIEKYJIBI. XUMHUYECKHE 3JIeMEeHTHI. CHMBOJIBI XUMHUYECKUX dJIEMEHTOB. [IpocThie U ClioskHbBIS
BeIIeCTBa. ATOMHO-MOJICKYJISIPHOE YYCHHE.

Xumudaeckas opmysa. BaaeHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSTHCTBA COCTaBa
BemecTB. OTHOCUTENbHAS aToMHast Macca. OTHOCHUTENIbHASI MOJISKYJISIpHAst Macca. MaccoBasi A0J1s
XUMHYECKOI0 AJIEMEHTA B COSIUHEHHH.

dusnvecKrue 1 XMMUUCCKHE SIBJICHUSA. XUMUYECKass peakius U e€ Mpu3Haku. 3aKOH COXPAHEHHS MaCChl
BelecTB. XUMHYECKUe ypaBHeHHs. Kiaccupukaus XMMUYECKUX peakIuil (COSTMHECHUSI, Pa3I0oKECHHUS,
3aMeICHu ).

XUMUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOI MOCY0M, ¢ paBUIaMu paboThl B 1aO0OPaTOpUu 1
npuémMamu 0OpalieHus ¢ 1adopaTOpHBIM 000PYAOBAHUEM; U3YUEHUE U ONMCAaHUE (PU3NYECKUX CBOICTB
00pa3IoB HEOPraHMYECKUX BEIECTB; HaO0IeHne pu3nuecKkuX (TUTaBJICHUE BOCKA, TasSHUE JIbJA,
pacTupaHue caxapa B CTYIKe, KUTIEHHE U KOHACHCAIUs BOAbI) U XMMHUYECKUX (TOpEHUE CBEUH,
MIPOKAJTMBAHUE MEIHOM TIPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KUCIIOTOM ) SIBJICHUH, HAOJIOICHUE U OTTMCAHUE
MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKINil (pa3ioxkeHue caxapa, B3auMOACHCTBUE CEPHOU KHCIOTHI C
xJopusoM Oapusi, paznoxenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3auMOICWCTBHE Kele3a ¢
pactBopom comu Meau(Il)); uzyuenue cnoco6oB pazaeneHus cMecei (C MoMOIIbI0 MarHUTa, (GUIBTPOBAHHE,
BBITIAPUBAHUE, JUCTUILIALINS, XPOMATO- rpadusi), MPOBEACHUE OUNCTKU TIOBAPEHHOW CONU; HAOIIOACHHE U
ONMCaHUE Pe3yabTAaTOB MPOBEACHUS OMbITA, MILUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAcChl; CO3/IaHUE
Moenel MOJIeKy (IapoCTEP>KHEBBIX) .

Bakneiiye nmpeacTaBuTeN HEOPraHUUECKUX BEIIECTB

Boznyx — cmech ra3os. CoctaB Bo3ayxa. Kucinopon — anemeHT u mpoctoe BeniectBo. HaxoxieHue
KHCTIOpO/Ia B TIpHpo/ie, (GU3NYECKUE U XUMUUECKHe CBOMCTBA (peakiuu ropenus). Oxcuabl. [Ipumenenne
kucnopoaa. CriocoObl MOTy4eHUs! KUCIOPOia B JIaOOpaTOPUH U MTPOMBIIITIEHHOCTH. KpyroBopoT kuciopoaa



B nipupoje. O30H — IO TPOMHAsE MOIU(PUKALHS KUCIOPOA.

TennoBoit 3 GeKT XUMHUUECKONW PeaKkny, TEePMOXUMUYECKHAE YPABHEHUS, K30~ M SHIOTEPMHUECKHE
peakuuu. TOTuIMBO: yroyib M MeTaH. 3arps3HEHUE BO3/IyXa, YCHIICHUE MAPHUKOBOTO 3 (deKTa, pazpylieHue
030HOBOTO CJIOS .

Bonopoa — snemeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B npupoze, Gpu3ndeckue u
XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCO0BI norydeHus. COCTaB KHCIOT U COJIeH .

KomuuectBo BemectBa. Mosb. MounsipHast Macca. 3akoH ABoraapo. MomsipHslii 00bEM ra3oB. Pacuétel mo
XUMHUYECKUM YPaBHEHUSM.

dusnyeckue cBorcTBa BOJbl. Bona kak pactBopurenb. PacTBopel. HackllieHHbIE M HEHACHILLICHHBIE
pactBopsl. PacTBopuMOCTb BeliecTB B Boje. 1 MaccoBasi 1015 BelllecTBa B pacTBOpe. XUMHUUECKHE CBONCTBA
BoJibl. CocTaB ocHOBaHMi. PosIb pacTBOpPOB B IPUPOJIE U B )KU3HU YesioBeKa. KpyroBopoT BOIbI B IPUPO/IE.
3arpsizHeHue NpUpoIHbIX BoA. OXpaHa U OUMCTKA IPUPOIHBIX BOJI.

Knaccugukanus seoprannyecknx coeannennii. Oxcupl. Kimaccuukaryst OKCHI0B: coneoOpas3yroniie
(ocHOBHBIE, KUCIOTHBIE, aM(pOTEpHBIE) U HecoseoOpa3ytomue. HomeHknarypa okcuioB (MexIyHapoaHas U
TpuBHanbHast). Dusndeckre U XuMHUecKre cBoiicTBa okcuoB. [lomyuenue.

OcHoBanus. Knaccugukaius ocHOBaHUM: IETOYN U HEPACTBOpPUMbIE OCHOBaHUs. HoMeHknaTypa
OCHOBaHUH (MeXIyHapoHasl U TpuBUanbHas). Ousnueckrue u XMUMUYECKUE CBOMCTBA OCHOBAHUH.
[Tosryaenne ocHOBaHUM.

Kucnotsl. Knaccuduxkanus xucnot. HomeHknarypa KUcaoT (MeXIyHapoiHasl U TPUBHUAJIbHAS).
DuU3NYECKNE U XUMUYECKUE CBOMCTBA KUCIOT. Psin aktuBHOCcTH MeTamuioB H. H. bekerosa. I[lonyduenue
KHCJTIOT.

Comu. HomenkmnaTypa cosed (MexayHapoHas U TpUBHANbHAS ). PU3MUECKHEe W XUMUUECKHE CBOMCTBA
coJieii. CriocoObl OJTydeHHsI COJIei.

I'enernueckas cBs3b MEXKAY KiacCaMU HEOPTaHUUYECKUX COEAUHEHUH.

XUMUYECKUH KCIIEPUMEHT: KaUeCTBEHHOE OIpeIelIeHHe COAepKaHUsI KICIIOpOia B BO3IyXe; MOJTyYeHHeE,
coOupaHue, paclo3HABAHUE U U3YYEHHUE CBOMCTB KUCIIOPO/1a; HAOIIOEHUE B3aUMO 1€ CTBUS BEILECTB C
KHCJIOPOJOM U yCIOBHS BO3HUKHOBEHUS M ITPEKpallleHs ropeHus (moxkapa); 03HaKOMJIEHHe ¢ o0pa3naMu
OKCHJIOB U ONIMCaHHUE UX CBOWCTB; MOIy4yeHHE, COOMpaHKe, paclo3HaBaHUE U U3ydEHHE CBOMCTB BOJIOPOJa
(ropenue); B3anmoielicTBre Bosiopoaa ¢ okcuaoM mMeau(1l) (Bo3aMOKHO MCTIOIb30BaHUE BUICOMATEPUATIOB);
HaOroieHNe 00pa3LoB BELIECTB KOJINYECTBOM | MOJIb; HCCIIEI0BAaHHE OCOOEHHOCTEH pacTBOPEHUS BELIECTB
C pa3JIMYHOM PACTBOPUMOCTHIO; MPUTOTOBICHHE PACTBOPOB C ONMPENCIEHHON MACCOBOM JT0JIEH
PacTBOPEHHOIO BEIIECTBA; B3aUMOCHCTBUE BOJbI C METAIIIAMU (HATPUEM U KaJIbI[EM) (BO3MOKHO
HCIOJIb30BAHNE BUICOMATEPUATIOB); ONPE/IETICHNE PACTBOPOB KUCIIOT U I1€JI0Y€el C TOMOIIBIO HHIUKATOPOB;
UcclieIoBaHNe 00pa3j0B HEOPraHMUECKUX BEIIECTB Pa3- JINYHBIX KJIACCOB; HAOIIOACHNE U3MEHEHNUS
OKpPAacKy MHJIMKAaTOPOB B pacTBOpaxX KUCIOT U ILeN0Yel; H3ydeHue B3aumoaeicteus okcu- aa meau(Il) c
pPacTBOPOM CEPHOM KHMCIIOThI, KUCJIOT ¢ METaNIaMM, PeaKkLUui HeHTpaiu3aluy; NoIy4eHe HepacTBOPHUMBIX
OCHOBAHUH, BBITECHEHUE OJHOIO MEeTalla APYrMM U3 pacTBOpPa COJIM; PELIEHHUE SKCIIEPUMEHTANIbHBIX 3a]1a4
1o Teme «Ba)kHel11e K1acchl HEOPraHMUECKUX COSTUHEHUI.

Hepnonnqecxﬂﬁ 3daKOH U IIEpHUOJUYICCKasA CUCTCMAa XUMHUUYCCKUX JICMCHTOB I[ .
Menaeneena. CTpOGHI/IC daTOMOB.
Xumuaeckas cBsi3b. OKHCIHTENFHO-BOCCTAHOBUTEIIHHBIE pCaKnuu

[lepBbie MOMBITKY KIACCU(PUKAIUU XUMUYECKUX AIEMEHTOB. [[oHATHE O TPYIIax CXOAHBIX JIEMEHTOB
(1IenoYHbIe U MIEeJT0YHO3EMENbHBIE METAIIIbI, TAIOT€HbI, MHEPTHBIE Ta3bl. DIEMEHThI, KOTOpbIe 00Pa3yIoT
am(boTepHbIe OKCUIBI U THUIPOKCHUIBI.

[Tepuonnueckuii 3akoH. [leproanueckas cucrema xumuueckux aneMeHToB 1. 1. Menneneesa. Bubl
tabnuuel «[lepuoandeckas cucrtema xumudeckux snemenToB /[ . 1. MenneneeBay . [lepuoabl v rpynmsl .
DU3NYECKUI CMBICI IOPSIAKOBOIO HOMEPA, HOMEPOB IIEPU- OJ1a U TPYIIIIBI JIEMEHTA .

Crpoenue atoMoB. CoctaB aToMHBIX sifiep. M3oTombl. DnekTpoHsl. CTpoeHue MEeKTPOHHBIX 000JI0UeK
aTOMOB NepBbIX 20 XMMUYECKUX 3JIEMEHTOB nepuoanyecko cucremsl Jl. . MenneneeBa. XapakTepucTrka
XUMHUYECKOTO JIEMEHTA IO €T0 MOJIOKEHUIO B Iiepuoanyeckon cucreme [[. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS PaJinyca aTOMOB XUMHUYECKUX 3JI€- MEHTOB, METAINIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPpyIIaM U MepuoaaM. 3HaYeHUE NePUOTUUECKOTO 3aKOHA U EPUOANYECKON



CUCTEMBI XUMHUYECKHUX IEMEHTOB JJIs pa3BUTUA HAyKu U npakTu ku . JI . 1 . MenneneeB — y4€HbIi U
I'PAKJIaHHUH .

DNEeKTPOOTPULIATENBHOCTh XUMUYECKUX AIEMEHTOB. XUMHUE- CKasl CBSI3b (MOHHAs, KOBAJIEHTHAs
IIOJISIpHAs M KOBaJIEHTHas! HeTo- JsipHast). CreneHb okuciaeHus. OKUCINTENbHO-BOCCTAHOBUTEIIbHBIE
peaxuuu. IIponieccs! okucaeHus: U BoccTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUH SKCTIEPUMEHT: U3yd4eHHe 00pa3lioB BELIECTB METAJI- JIOB U HEMETAJIJIOB; B3aUMO/ICHCTBUE
TUAPOKCHUIA IMHKA C pACTBOPAMU KHCIIOT U LIEJI0YEH; IPOBEACHUE OIBITOB, MIIIIOCTPUPYIOIINUX IIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLMM (TOPEHUE, PEAKIINH PA3JI0KEHUS, COSAUHEHNU).

Me)l(ﬂpeZ[MeTHble CBA3HU

Peanuszanus MexnpeaMeTHbBIX CBA3€H NPU U3yYEHUN XUMUU B 8 KJIACCE OCYLIECTBIISIETCS Yepe3
HCIIOJIB30BAHUEC KaK O6HII/IX C€CTCCTBCHHO-HAY4YHBIX HOH?[TI/II\/JI, TaK 1 HOHﬂTHﬁ, SABJIIOINUXCSA CUCTEMHBIMUA
IUTSL OTJCNTBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO0mre ecTeCTBEHHO-HAYYHbBIC MTOHSATHS: HAYYHBIN (paKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAJIU3, CHHTE3,
KJaccu(uKaIus, mepuoanIHOCTh, HAOII0IEHUE, SKCIIEPUMEHT, MOJICTUPOBAHIE, H3MEPEHHE, MOIEITh,
SIBIICHHE.

du3uKa: MaTepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, HOH, U30TOM, PATUOAKTUBHOCTh, MOJIEKYIIA,
AIIEKTPUYECKHIA 3apsil, BEMIECTBO, TEJIO, 00BhEM, arperaTHOe COCTOSIHUE BEIIECTBA, T'a3, (hu3ndeckue
BEJIMYMHBI, €IMHUIBI U3MEPEHUS, KOCMOC, TUIAHETHI, 3BE3/bI, COJIHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE TIOPO/IbI, MOJIE3HbIE HCKOTIaeéMbl€, TOILUIHBO,
BOJIHBIE PECYPCHI .

9 KJIACC

BemectBo 1 xuumudeckas pEaKknus

[Tepuonnueckuii 3akoH. [leproanueckas cuctema xumuueckux aemeHToB J[. . MenaeneeBa. CTpoenue
aTOMOB. 3aKOHOMEPHOCTH B I3MEHEHUH CBOMCTB XUMHUUYECKHUX DJIEMEHTOB TIEPBBIX TPEX MIEPUOJIOB, Kausl,
KaJIBIIMS M X COSAMHEHUI B COOTBETCTBUH C TOJIOKEHHEM DJIEMEHTOB B IMEPUOIUUECKON CUCTEME U
cTpoeHreM ux aToMoB. CTpOEHHE BEIIeCTBA: BUABl XUMUYECKOM CBSI3H. THUITBI KPUCTATUIMUECKHUX PEIIETOK,
3aBHCHMOCTbH CBOMCTB BEIIIECTBA OT TUIA KPUCTAIUTMUECKON PEIIETKH U BUA XUMHYECKOHN CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB (MK IyHApOIHAS U TPUBUATIbHAs).
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMUXCS K PA3IMYHBIM KJlacCaM HEOPTraHUYECKUX CO SMHEHUH,
T€HETUYECKasl CBSI3b HEOPTAHMYECKUX BEIIECTB.

Knaccudukanus XuMuuecKuX peakiuii Mo pa3InyHbIM NMPpU3HAKaM (IO YHUCTy U COCTaBY YYaCTBYIOIIUX B
pEeaKIMK BEIIECTB, M0 TeIUIOBOMY AP (DEKTY, 110 U3MEHEHHUIO CTEIICHEH OKUCICHNS XUMUYECKHUX JJIEMEHTOB,
110 0OpaTUMOCTH, 10 YYACTHIO KaTaIu3aTopa). DK30- U SHIOTEPMHUCCKHE PEAKITUU, TEPMOXUMHUYCCKUE
ypaBHEHUSI.

[lonatre o ckopocTu XUMUYecKoi peakiuu. lloHsTHE 00 00pPaTUMBIX W HEOOPATUMBIX XUMHYECKUX PEAKIUSX.
TlousgaTue 0 TOMOr€HHBIX U FeTepOFGHHI:IX peaKuH;[x. [TorsdaTHE 0 XUMHUYECKOM paBHOBCCI/II/I. d)aKTopH, BIIMAIOIIINUEC HA
CKOpOCTI) XUMHUYCCKON peaKI_II/II/I U ITOJIOKCHUEC XUMHUYCCKOT'O paBHOBGCI/IH.

MexaHu3M OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH (JIEKTPOHHBIN OamaHC
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOM PEaKITUN ).

Teopus 3MEKTPOIUTUUECKON TUCCOLMAIUU. DJIEKTPOJIUTHI U HEANEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M IMCCOLMAalU BEIIECTB C PAa3IMYHBIMU BUAAMU XUMHUYECKOMU CBs3U. CTENEeHb TUCCOIUAIH.
CunbHbIE U cl1abble IIEKTPOJIUTHI.

Peakuuu noHHoro ooMeHa. Y cnoBus MpoTeKaHUs pEakuii HOHHOTO 0OMeHa, MOJIHbIE U COKPAIEHHBIE
HMOHHBIE ypaBHEHUS peakinii. CBONHCTBA KUCIOT, OCHOBAaHMM U COJIEH B CBETE MPEACTaBICHHI 00
ANEKTPOJUTUYECKON qucconuanuu. KauecTBeHHble peakiini Ha HOHBI . [[oHsTHE 0 THIpON3e comel .

XUMUYECKUN SKCTIEPUMEHT: 03HAKOMJIEHUE C MOJIEJISIMU KPUCTATNIMYECKUX PEIIETOK HEOPTaHUUECKUX
BEII[ECTB — METAJUIOB U HEMETAJUIOB (TpaduTa U alMasa), CII0KHBIX BEIIECTB (XJIOpHAa HATPHS);
MCCIIeIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIH OT BO3ACUCTBUS Pa3IMUHBIX ()aKTOPOB;
HCCIIEA0BaHUE AIIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, IPOLIECCA TUCCOMAIIMU KUCTIOT, IIeIoYel 1



coJiell (BO3MOYHO HCIIOJIb30BaHUE BUIEOMATEPUAJIOB); IPO- BEAECHUE OIBITOB, MILTIOCTPUPYIOIINX NTPU3HAKH
MPOTEKAHUS PEaKIUii HOHHOTO 0OMeHa (0Opa3oBaHMEe 0CaJIKa, BBIACICHUE ra3a, 00pa30BaHKE BOIbI);
OIBITOB, WJUIIOCTPUPYIOIIHUX HTPUMECPBLI OKHUCIIN- TCIbHO-BOCCTAHOBUTCIIBHBIX peaKLII/IfI (ropeHHe, pcakuuun
pa3noKeHusl, COSAMHCHHUS ); PACTIO3HABAHNE HEOPTaHUIECKHIX BEIIECTB C MOMOIILI0 KAYECTBEHHBIX PEAKIIHIA
Ha MOHBI; pCIICHUC SKCIICPUMCHTAJILHBIX 3aJ1aY .

Hemeramnsl 1 ux COCAUHCHUA

OO01ras xapakTepucTuka rajoreHoB. OCoOEHHOCTU CTPOEHMS aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHUS.
Ctpoenre u Gpu3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — raJIOTeHOB. XMMHYECKHE CBOWCTBA HA IIPUMEpE
xJjiopa (B3aMMOJENUCTBHE ¢ METAJIIaMU, HEMETaJlIIaMH, Les104aMu). XiopoBoaopoa. CosiHast KUCIIOTa,
XMMHMUYECKHE CBOMCTBA, MOJIy4eHUE, IpUuMeHeHue. JleificTBie xjiopa U XJIOpOBOIOPOAA Ha OPraHU3M
yenoBeka. BaxkHeilne XI0puasl ¥ UX HAXO0KJIEHUE B IIPUPOJIE .

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIC
CTETIEHU OKUCIICHHUS.

Crpoenue u ¢pu3ndeckre CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa U CepPbl. AJNIOTPOIHbIE
MOAU(PUKAIIIN KUCIOPOAa U cepbl. XMMUYECKUE CBOWCTBA cepbl. CepoBOIOPOA, CTPOEHHE, (PU3NUECKUE U
XUMHYEcKHe cBOMCTBA. OKCHU/IBI Cephl KaK MPECTaBUTENN KUCIOTHBIX OKCHI0B. CepHas KHCIOTa,
(bu3HYecKue U XUMHUYECKUE CBOMCTBA (00II1Me KaK MPEeJACTaBUTEINS Kilacca KUCIIOT U Ccrienu(priecKue).
XUMHYECKHE peaKlny, JIeXkKaIIle B OCHOBE IPOMBIIIJIEHHOTO CII0C00a MOJIy4eHHUS! CEPHOI KUCIIOTHI.
[Tpumenenne. Conm cepHOM KUCIIOTHI, KAUECTBEHHAs Peakius Ha cynbdar-noH. Haxoxxaenue cepol u eé
COEIMHEHUH B MPUPOJIe . XUMUYECKOE 3arpsi3HEHNE OKPYXKAIOIIeH cpe/ibl COSTMHEHUSIMU Cepbl (KUCIOTHBIE
TOK]IH, 3arpsi3HEHUE BO3/AyXa U BOJIOEMOB), CLIOCOOBI €T0 MPeI0TBPAILEHUS .

OO6mast xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHBIC CTETICHH
OKHCJICHUS.

A30T, pacnpocTpaHeHue B Ipupojie, puandeckre u XuMuueckue cBoiicrsa. Kpyrosopot a3ora B npupoje
. AMMHUax, ero pu3NYecKue U XMUMUYECKHE CBOMCTBA, MoydyeHrne U npuMeHenue. Com aMMOHUS, UX
¢buznueckue U XuMU4Yeckne cBONWCTBa, MpuMeHeHue. KauecTBeHHas peakiysi Ha MOHbI aMMOHUS. A30THas
KHCII0Ta, e€ Moy4eHue, (u3nieckue u XuMudeckue cBoicTBa (00IMe Kak mpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduueckue. VMcnosib30BaHne HUTPATOB U COJIEH aMMOHHS B KAUYECTBE MUHEPAIbHBIX YI0OpEHUH.
XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOUIEeH cpeibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE J0 KU, 3arpsi3HeHUE
BO3]lyXa, MIOYBBI U BOJIOEMOB).

docdop, amtorpornHbie Moaudukanuu Gocdopa, puznueckne u XuMuueckue cBocTra. OKcuI
docdhopa(V) u pochopnas kucnoTa, pu3nUECKre U XUMUUECKUE CBOMCTBA, MoaydeHue. Vcnonp3oBanue
(docharoB B KauecTBEe MUHEPAIBHBIX YIOOPECHUM.

O6mas xapaktepuctuka aneMeHToB [VA-rpynmnsl. OcoOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEePHbIE
CTETIeHU OKUCIICHHUS .

Yrnepon, aluioTponHbie MoAU(UKALIMY, PacIPOCTPAaHEHUE B IPUPOIe, (PU3NYECKUE U XUMUYECKHE
cBoiicTBa. Aacopbuus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriiepoja, ux pusndeckue u
XMUMHYECKHE CBONCTBA, IEHCTBUE HA KUBBIE OPraHU3MBIL, IOJYyYEHHE U IPUMEHEHHE. DKOJIOTHIECKHE
po0ieMbl, cBsi3aHHbIE ¢ okcuaoM yraepona(lV); runoresa riao6aibHOTO NOTEIJICHHS KIIMMATa;
MapHUKOBBIN APPEKT. YronbHas KHUCIO0Ta U €€ coNu, uX (pru3nueckue U XMMHYECKHUe CBOICTBA, MOJIyuYeHUE U
npuMmeHenue. KauecTBeHHast peakius Ha KapOoHaT-uoHbl. Vcnoiap3oBanue kapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35HCTBE.

HepBOHa‘IaHLHLIC MOHATHS 00 OPraHNYCCKUX BCHICCTBAX KaK O COCAUHCHUAX YTIICpOda (MeTaH, 9TaH, 3TWJIICH,
allCTHUJICH, 3TaHOJI, INIMICPUH, YKCyCHasd KI/ICJ'IOTa). Hx cocTaB M XUMHUYECKOE CTpOCHUC. ITonsiTe 0 OMOJIOTHYECKH
Ba’XHbIX BCHICCTBAX: KHpaAX, 6€J'IKaX, yrjieBogax — W HUX DPOJIM B XKU3HU YCJIOBCKA. MaTepI/IaJ'ILHOG CAUHCTBO
OPraHUYCCKUX U HCOPTaHNYCCKUX COCTUHCHUU.

KpCMHHﬁ, €ro q)HBquCKI/Ie U XUMHYCCKHUEC CBOﬁCTBa, IMOJYUYCHHUEC U TPUMCHCHUC. COQHHHGHI/IH KpEMHUA B IIPUPOAL.
Obmume npectasienus o0 oxcune kpemHus(IV) u kpemHueBoi kuciore. CHIMKAaThl, UX HCIOJIB30BaHHE B OBITY,
MCIUIMHE, MNPOMBINUICHHOCTH. Baxunerimme CTPOUTCIBHBIC MaTCpUualibl: KCpaMHKa, CTCKIO, HICEMCHT, 6CTOH,
JKe1e300€TOH. HpO6HCMLI 0€30IaCHOr0 HCHOJIb30BAHHUS CTPOUTCIIbHBIX MATCPHAJIOB B HOBCC,Z[HGBHOﬁ KHU3HU.

XUMUYECKUH SKCTIEPUMEHT: U3y4eHUEe 00pa3li0B HEOPraHUUYECKUX BEIIECTB, CBOUCTB COJITHOM KUCIOTHI;
MPOBEJICHUE KaUeCTBEHHBIX PEAKIINI HA XJTIOPUI-UOHBI M HAOIIOIEHUE MPU3HAKOB UX MPOTEKAHMS; OMBITHI,
oTpakarolye pU3nIYecKrue 1 XMMUYEeCKHe CBOMCTBA raJlor€HOB U UX COEAMHEHHH (BO3MOKHO



HCTIOJIb30BAHME BUICOMATEPUATIOB); 03HAKOMJICHHE C 00pa3iaMy XJIOPUI0B (raJIOTeHHUIOB); O3HAKOMIICHUE
¢ oOpasuamu cepbl U € COeTMHEHUAMH (BO3- MOXHO HCIIOJIb30BaHUE BUICOMATEPHAIIOB); HAOMIOICHHIE
nporecca oOyrIuBaHMs caxapa Mo/ AeHCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI; U3yUeHHE
XMMHMUYECKUX CBOMCTB pa30aBiI€HHOIN CEpHOM KHUCIIOTHI, IPOBE/IEHUE KAUECTBEHHOM peakluy Ha
cynb(dar-uoH U HaOIIOACHNE TPU3HAKA e€ MPOTEKaHH; 03HAKOMJICHHE C (PU3MYECKHMH CBOMCTBAMH a30Ta,
docdopa u ux coeqMHEHHI (BO3MOKHO HCIIOIB30BAHUE BHICOMATEPUAIOB), 00pa3liaMu a30THBIX U
(dochopHBIX yI0OpeHuUli; oJIydeHre, COOMpaHue, paclio3HaBaHUE U U3YUYEeHUE CBOMCTB aMMHAKa,
IIPOBEJIEHNE KAUECTBEHHBIX PEaKIil Ha NOH aMMOHUS U Qoc]aT-uoH U U3ydyeHUe MPU3HAKOB UX
MIPOTEKAHUS], B3aUMOJIEHCTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO (BO3MOKHO MCIIOJIb30BaHHE
BUJIEOMATEPUAIIOB); U3yUEHHE MOJIENIEH KPUCTAIUIMYECKUX PEIIETOK anMasa, rpadura, QpysiepeHa;
03HAKOMJICHHUE C MTPOIECCOM aCOPOIIUH PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIIIEM U YCTPOUCTBOM
IIPOTUBOTa3a; Mojay4yeHrue, CoOupaHue, paclio3HaBaHue U U3y4eHHUE CBOMCTB YIIJIEKUCIIOTO ra3a; MpoBeIeHUE
KaueCTBEHHBIX peakluii Ha KapOOHAT- U CUJIMKAT-UOHbI U U3Y4YE€HHUE PU3HAKOB UX IIPOTEKAH Hs;
03HAaKOMJIEHHUE C MPOAYKIHEN CUIIMKAaTHOM MPOMBIIIJIEHHOCTH; PEIIEHUE SKCIIEPUMEHTAIIBHBIX 3ajau 10
Teme «BaxxHelme HeMeTaulbl U UX COCTUHEHHS.

Mertannsl 1 ux COCIMHCHU A

OO6mast xapakTepUCTHKa XUMUYECKUX AIEMEHTOB — METaJUIOB HA OCHOBAHUU WX TMOJIOKEHUS B
MePUOANYECKON crucTeMe XuMuueckux aeMenToB J[. . MenpeneeBa u crpoenust atomoB. CTpoeHue
MeTaJuIoB. MeTaymindeckasi CBSI3b M METaJUTMUeCKask KPUCTAIUINUECKAs peléTKa. DIEKTPOXUMUICCKUN P
HanpspKeHUH MeTaisioB. @u3ndeckre 1 XMMUYeCKHe CBOMCTBA MeTaJuioB. O01ue crnocoObl MOTydeHUs
MeTauioB. [IoHATHE O KOPPO3UH METAIIJIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTalb,
YYI'yH, AIOpATIOMUHUHN, OpOH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH.

[Ile0uHbBIE METAIITIBL: TIOJIOKEHUE B IEPUOIUYECKON CUCTEME XUMUYECKHUX AeMeHToB Jl. 1.
MemnpeneeBa; CTpOCHHE UX aTOMOB; HaX0XJAeHUE B Ipupoe. u3ndeckne 1 XUMHUIECKHEe CBOMCTBA (Ha
npuMepe HaTpus U Kanust). OKCUIbI U TUAPOKCUIBI HATpHs U Kamus. [IpuMeHeHune menoYHbIX MeTamuioB 1
HUX COETUHEHUN.

[Ileno4yHO3eMENbHBIE METAIIIBI MArHUHN U KaJIbLUI: MTOJIOKEHUE B IEPUOINYECKON CUCTEME XUMHYECKHUX
anemeHToB JI. 1. MenpeneeBa; cTpoeHre X aTOMOB; HaX0KAEHUE B pUpoie. PU3NYECKHE U XUMUYECKHUE
CBOMCTBA MarHus 1 Kajublinsl. BaxkHeimme coequaeHust Kamblusl (OKCHT, THAPOKCHU], COJH). JKECTKOCTH
BO/IbI U CTIOCOOBI €€ YCTPaHEHHS.

AJIOMUHHI: TTOJI0OKEHUE B MEPUOIUYECKON CUCTeMe XUMUYecKuX iaeMeHToB [I. Y. Menneneena;
CTpOEHHE aToMa; HaXOKJeHHe B npupoje. Pu3ndeckre U XMMHYECKHe CBOICTBA amoMUHusA. AMQpOTEpHbIE
CBOMCTBA OKCH/IA U TUIPOKCUA AITFOMUHUS.

2Kenes3o: mosioxkeHue B NepuoIMuecKoi cucremMe XuMuieckux anemMeHToB Jl. 1. MennaeneeBa; ctpoeHue
aToMa; HaxoxJeHue B npupoje. Pusndyeckne 1 XUMUYECKUE CBOMCTBA xkene3a. OKCHbl, THIPOKCUIBI U
cosmm xkene3a(Il) u xxenesa(Ill), ux cocras, CBOMCTBA M TOJTy4EHHE.

XUMUYECKUH SKCTIEPUMEHT: O3HAKOMIIEHUE ¢ 00pa3liaMy METAJJIOB U CIUIABOB, UX (PU3HUECKUMU
CBOMCTBaMH; U3y4CHHE PE3YAbTATOB KOPPO3HH METAILIOB (BO3MOKHO UCHOJIB30BAaHUE BUACOMATEPUAIIOB),
0COOCHHOCTEH B3aUMO/ICHCTBUS OKCH/IAa KaJbIUs U HATPUS C BOJOW (BO3MOYKHO HCIIOJIb30BAHUE
BHJICOMATEPHUAJIOB); UCCIIEI0BAHNE CBOMCTB XKECTKOM BOJIBI; ITPOLIECCa TOPEHUS JKelle3a B KUCIIO- POJIe
(BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPHAIOB); MPU3HAKOB MMPOTEKAHUSI KAYECTBEHHBIX PEaKIUii Ha HOHBI
(Maraus, KanbIus, aTFOMUAHMS, TIMHKa, xene3a(ll) u xenesa(lll), meau(Il)); HabaroaeHue U onMcaHue
MPOLIECCOB OKPAIIMBAHMS IJITAMEHN HOHAMH HA-TPUs, Kaaus U KaldbIHs (BO3MOXKHO HCIIOIh30BaHHUE
BHJIEOMATEPHUANIOB); HCcCleA0BaHNEe aM(OTEPHBIX CBOMCTB THAPOKCH/IA AIFOMUHHUS U THIPOKCH]IA IIMHKA;
pelieHue SKCIepUMEHTaIbHBIX 3a/1a4 10 TeMe «BakHel1re MeTaribl U UX COETUHEHUSD)

XUMUs U OKpyKarolas cpeja

Hosble MaTepuansl u TexHosoruu. BemiectBa 1 Marepuasl B IOBCETHEBHON KU3HU YEJIOBEKA. XUMHUSA U
310poBbe. bezonmacHoe NCnoNb30BaHUE BEIIECTB M XUMUYECKHX peakiuii B ObITy. [lepBas mo- MoIb npu
XUMHUYECKUX 0KOrax U OTpaBieHUsIX. OCHOBBI 3KOJIOTH- YECKOU IPAMOTHOCTH. XMMHUYECKOE 3arpsi3HEHNE
OKpYyKarole cpesl (MpenenbHas 1onycTumas KoHmentpamus semects — [1JIK). Pons xumuu B perieHnn
9KOJIOTHYECKUX MPOOIIEM.



[TpupogHBIE HCTOYHUKH YTIIEBOJOPOOB (YT0Jb, IPUPOAHBINA Ta3, HePTh), MPOIYKTHI UX MEPEepadOTKH, UX
POJIb B OBITY ¥ IPOMBINIIEHHOCTH .

XUMUYECKUH KCTIEPUMEHT: U3y4eHHe 00pa3lioB MaTEpUaNIOB (CTEKJIO, CIIJIaBbl METAJIOB, IOJMMEPHBIC
MaTepuasbl).

MexnpenMeTHbIe CBSA3H

Peanuszanus MeXnpeaMETHBIX CBA3EH PU U3y4EHUN XUMUU B 9 Kilacce OCYLIECTBIISIETCS YepPe3
MCTIOJIb30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK U TIOHATHH, SIBJISIONIMXCSI CHCTEMHBIMU
JUIS OTAEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmire ecTecTBEeHHO-HAYYHBIC TIOHATHUS: HAYYHBIN (DaKT, THIIOTE3a, 3aKOH, TEOPHsl, aHAJIU3, CHHTE3,
KJaccu(uKaIys, nepuoand HOCTh, HAOMIOICHHE, IKCTIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIEIb,
SIBJICHHE, TAPHUKOBBIN 3(h(heKT, TeXHOIOTHs, MaTepranbl. OU3uKa: MaTepHsi, aTOM, JIEKTPOH, POTOH,
HEUTPOH, UOH, U30TOII, PaJMOAKTUBHOCTb, MOJIEKYJIA, AEKTPUUECKHH 3apsi]l, IPOBOJIHUKH,
MOJIYIPOBOIHUKH, JTUJIEKTPUKHU, (POTOIIEMEHT, UHIAUKATOP, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE
BEIIECTBA, a3, PaCTBOP, PACTBOPUMOCTh, KpUCTaINYecKasl peréTka, CrjaBbl, (PU3UYECKUe BEIHUUNHBI,
€IMHHULIBI U3MEPEHUs, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

buonorus: porocunres, npixanue, ouochepa, s3kocucTeMa, MUHEpaAIbHbIE YI00pEHUS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTBI, IUTATEIbHbIE BEIIECTBA .

['eorpadus: armocdepa, runpocdepa, MUHEPAITbI, TOPHBIE TIOPO/IbI, TIOJIE3HBIE HCKOTIaeMble, TOTLIHBO,
BOJTHBIE PECYPCHI.

KaHeHIIapHO-TCMaTI/IT-IeCKOG HHaHHpOBaHI/Ie 110 XUMHUHU 8 KJ1acc
2 yaca, 68 yacoB

Ne | Pazpen. Tema ypoka Kon-Bo Hata Hcnonp3oBanue
4acoB MpoBe | 00OpYyJOBAHUS
nenus | «Touka pocra
Tema 1. Xumusi — BaxHass 00NacTh €CTECTBO3HAHHS U
MIPAKTHYECKOM IEATEIHLHOCTH YeoBeKa (5 1)

1 IIpenmer xumuu Posib XUMUU B )KU3HU 4YeJIOBEKa. XHUMHUS B 1
cucreMe HayK. Merozpl TO3HAaHUS B XUMUH.

2 3HAKOMCTBO C MpaBHJIaMU OE30ITACHOCTH M MpuéMaMu paboTel | 1 Iudpopas
B XUMUYECKOH JTaOOpaTOPHUH. HpaKmquKag. pabora: naGoparopust

No 1. IlpaBuia paboTsl B 1aOOpaTOpuu U IPUEMBI 0OpaIIeHus C RELEON
71ab0paTOpHBIM 000PYIOBaHHUEM IicpoBoit raTamK
TemnepaTypsl CimpTOBKa
Caeua.
3 Tena u BemecTsa 1
4 du3nyecKrue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE 1
BEIIECTB .

5 Yucrele BemecTa 1 cMecH. CrIocOOBI pa3JeneHus cMecei. 1 Ludposas
[IpakTudeckas padora Ne 2. Pasnenenue cmeceit (Ha mpumMepe naGopartopus
OYMCTKH NOBAPEHHON COJIN) RELEON
Tema 2. BemectBa
Y XUMHAYECKHE PEeaKIIiu

(1549)+1 g

6 ATOMBI B MOJIEKYJIbl. XUMHUYECKHE JJIEMEHTHI 1

7 3HaKH (CHMBOITBI) XHMUYECKHAX 3JIEMEHTOB 1

8 [IpocTeie u coxHBIE BemiecTBa. ATOMHO-MOJIEKYIISPHOE 1

y4eHue.
9 Xumndeckas popmyrna. BaneHTHOCTh aTOMOB XUMHUYECKUX 1
JJIEMEHTOB

10- 3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OtHOCHUTEIbHAs aTOMHAs 2
11 macca. OTHOCUTEIbHAS MOJICKYJIIpHas Macca .

12 MaccoBas J0JI1 XUMHWYCCKOro 3JICMCHTA B COCIMHCHU N 1

13 dusnyeckre U XUMHUYUECKHUE SIBJICHUS 1




14 Xumnueckas peakuus. [IpuzHaku 1
Y YCJIOBUS MPOTCKAHUSI XUMUYECKUX PEAKITUI
15 XUMHYECKHE YpaBHEHU 1
16 | Tunel xumMuveckux peakiuil. Peaknus coequHeHus 1
17 Peaxius paznoxeHus 1
18 | Peakuusa 3amMmerieHus 1
19 Peaknus oOmena 1
20 | Bakon coxpaHeHusl Macchl BeuecTs. M. B. JlomoHocoB — 1 BCCBI
YUEHBIN- SHIUKIIONCUCT. TEXHOXUMUYECKHUE UITU
3JICKTPOHHBIC; CBEYA;
KOJ0a TIIOCKOIOHHAS
250 M1, moXKKa JIs
CKUTaHUS
BEIIICCTB
21 | KourponbHas pabora Ne 1 1
Tema 3. Boznyx. Kucmopon.
Oxcuabl
(Gw
22 | Bo3nyx — cmech ra3oB. Cocta Bo3ayxa Kucinopox — anement | 1
U mpocToe BenecTBo. O30H — ajutoTpoIiHas MOU(BUKAIIS
KHCIIOpoJa
23 | HaxoxIeHue KUcIoposia B mpupoe, huzndeckue u xumudeckune | 1
CBOMCTBA (peakiuu OKUCIIeHUs, Topenue. [TonsaTrue 00 okcuaax
24 | Crioco0Obl IOTyYeHHsT KUCIIOpOoJia B Ta00OpaTopuu 1 1
npoMblnuieHHOCTH. [IprumeHenue kucnopona. [Ipakrnueckas
pabora
No 3. Iomy4envie u cobupaHue KACIOPOAa, U3yIeHHE ero
CBOICTB.
25 | TerutoBoii 3¢ (heKT XUMUYECKON peakiluu, IOHSATHE O 1
TEPMOXUMHUYECKOM YPABHEHUH, 9K30- M SHIOTEPMUICCKUX
peaknusx
26 | TommuBo (yrojib ¥ MeTaH). 3arps3HEHUE BO3IyXa, CIIOCOOBI €ro 1
MIpenoTBpaIIeHus. Y CHIICHHE TTApHUKOBOTO Y dheKTa,
pa3pyiieHne 030HOBOTO CIIOS .
Tema 4. Bomopoa. CoctaB KHCIIOT u coett (5 1)
27 | Bogopog — 37eMEHT U MPOCTOE BEIIECTBO 1
28 | Haxoxnaenue B mpupoe, GU3NYECKUE U XMMHUYCCKIE CBOMCTBA 1
(Ha mpuMepe B3anMOJICUCTBYSI C HEMETalllla- MU M OKCUJAMU
METaJlJIOB
29 [MpuMenenue, crIocoObl MOMYYEHUST BOAOPOIA. 1
[IpaxTudaeckas padora Ne 4. [lonydenne u codnpanue Bogopoaa,
H3y4YEHHUE €TO CBOWCTB
30- | CocTaB KUCIIOT U cojer 2
31
Tema 5. KonnyecTBeHHbIE OTHOIIEHUS B XUMHHU
(49
32 | KonmuectBo Bemectsa. Monb. Monsipaas Macca 1
33 3axoH ABoraapo. MossipHbli 00bEM ra3oB . 1
34- | Pacyérsl Mo XUMHUYECKUM ypaBHEHHSIM. 2
35
Tema 6. Boma. PactBopsl. [loraTre 06 ocHoBaHMSAX (5 4)
36 dusnueckne CBOMCTBA BOJbI. AHAIN3 U CHHTE3 — METOIbI 1
W3y4YCHHS COCTaBa BOJIbI.
37 | XuMudeckue CBOWCTBA BOJIBI (PEaKIMK ¢ METaJuIaMu, OKcuaamu | 1
METaJUIOB U HEMETAJLIIOB
38 | Cocras ocHoBaHui. IloHsATHE 00 MHAMKATOpaX 1 Ludposas

naboparopust




RELEON
Ludposoii pH. mraTus ¢
32)KUMOM; TISITh
XMUMUYECKHX CTaKaHOB
(25 mu); mpoMBIBaJIKa

39

Bona kak pactBoputenb. PactBopbl. PacTBoprMOCTb BelliecTB B
Boze. [Ipakrtuueckas padora:

Ne 5. IlpuroroBneHue pacTBOPOB C OIpPeAeTEHHON MacCOBOM
JI0JIE pacTBOPEHHOIO BELIECTBA.

npubop ISl OTIBITOB
npoOKK — 2 1T, TUHLET

40

Posnb pacTBOpoB B nprpoze U B )KU3HU YenoBeka. KpyroBopor
BOJIbI B IIpUpO/ie. 3arps3HeHue NpUpoaHbIX Bod. OxpaHa U
OYHCTKa MPUPOAHBIX BOI.

Tema 7. OcHOBHBIE KJTacChl HEOPTaHUYECKUX COETUHEHHI
(11a)+ 1y

41

Kiaccudukaiys HEOPraHMIECKUX COCAMHECHUM.

42-
43

Oxcuipl: COCTaB, KiacCU(pUKaIus (OCHOBHBIC, KUCIIOTHBIE,
AmdotepHbie, HeCoIe00pa3yIole), HOMEHKIATypa
(MexxayHaponHas U TpUBHAJIbHASA).

[MonyveHnue 1 XMMUYECKHE CBONCTBA KUCIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCHJIOB.

44-
45

OcHoBaHuA: cocTaB, KIaccu(UKanus, HOMEHKJIATypa
(MexIyHapoIHas U TPUBUANIbHAS), GU3NYECKUE U XUMHUECKHE
CBOWCTBA, CIIOCOOBI TIOTYYEHHUS

Hudposas

nmabopatopust

RELEON
[udposoit pH. mraTus ¢
32)KUMOM; TISITh
XUMHYECKUX CTAKaHOB
(25 mur); mpoMBIBaJTIKa

47

Kucnotsr: cocras, knaccupukanms, HOMEHKIATypa, Gpuzndeckue
Y XHMHYe CKHEe CBOWCTBA, CIIOCOOBI OTYYEeHHS.
Psii akTHBHOCTH MeTaJIOB

48-
49

Conu (cpenHure): HOMEHKIATypa, CIIOCOObI TTOTyUIeHUS,
B3aMMOJCHCTBHE COJICH ¢ MeTaaIaMHu, KHCIOTaMH,
IIeIT0YaMH B COJISIMHU

50

I'enerndeckas CBA3b MEXIY KIacCaMU HEOPTaHUIECKUX
CcoeIUHEHUI

51

TIpakTrueckas pabdora:
No 6. Pemrenne skcrieprMeHTANBHBIX 337124 10 TeMe «OCHOBHBIE
KJIACCHl HEOPTAaHUYECKUX COEINHEHHH

Hudporas

nmabopaTopus

RELEON
Hudposoit pH. mratus ¢
32)KUMOM; TISITh
XUMHYECKUX CTAKAHOB
(25 m); mpoMBIBaIKA.

52

Koutponrsnas padbora Ne 2

Tema 8. Ilepuoguueckuil 3aK0H U MEPUOAUUECKAST CUCTEMA
xumudeckux snemeHToB [l. . Mennene epa. Ctpoenue atroma (7

49)

53

HCpBBIe ITOIIBITKH KJ'IaCCI/I(l)I/IKaLII/II/I XUMHWYCCKUX 3JICMCHTOB.
IlonsTue o rpymmax CXOAHbIX 2JICMCHTOB (H_IGJIO‘I HBIC U
MICJIOYHO3EMCIIbHBIC MCTAJIJIbI, I'aJIOTCHbI, UHCPTHBIC Fa3BI) .

54

DeMeHThI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCHIIBI U
THJIPOKCHIBI

55

[lepronnyeckuii 3aK0H U IEpUOANYECKAs CUCTEMA XUMUYECKHUX
anemenToB JI. . Menneneesa. Ilepuopl, rpymnisl,
noarpynmnsl. ®U3nyeckuii CMBIC MOPSIKOBOrO HOMEpa
3JIEMEHTa, HOME- POB MEPHOJA U TPYIIIHL.

56

CTpOCHI/Ie atoMoB. CocTaB aTOMHBIX AACP. W3oronbl




57 | Dnextponbl. CTpOSHHE MIEKTPOHHBIX 000T0YEK aTOMOB IEPBBIX
20 XMMHYECKHX 3JIEMEHTOB Tiepuouaeckoii cucremsl [, 1.
Menpeneesa
58 | XapakTepucTHKa XUMHYECKOTO 3JIEMEHTA 10 €r0 MOJIOKEHHIO B
nepuoaudeckoi cucreme /1. 1I. Menneneesa
59 | 3HaueHHe NEPHOANYECKOrO 3aKOHa
Y TIEPUOTUIECKON CUCTEMbl XUMUYECKUX JJIEMCHTOB JIJIS
pa3BuTHs Hayku U npaktuku. [1. Y. MenzaeneeB — y4€HbIH,
MEIaror ¥ rpaKJIaHuH.
Tema 9. Xumuueckas CBSI3b.
OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUH
(8 )
60 | DIeKTPOOTPHUIATEILHOCTh ATOMOB XMMHUYECKHX JJIEMEHTOB
61 | MonHas xumudeckas CBsI3b Ludposas
naboparopust
RELEON
Hudposoit maTunk
TeMIIepaTypbl
TUIATUHOBBIN; JATUYUK
TeMIIepaTypbl
TEPMOIIAPHBII
62 | KoBajeHTHO-TIONSIpHAS CBSI3b udpopas
nmabopatopust
RELEON
Ludposoit naTunk
TeMIIepaTyphbl
MTATHHOBBIMN; TATUUK
TEeMITepaTyphl
TEpMOIIapHbBIN
63 | KoBajeHTHO- HEmoIsIipHas CBA3b
64- | CrerneHb OKHCICHUS
65
66- OxucnurenbHO-BOccTaHOBUTENBHBIE peakimn (OBP).
67 [porecchl okucieHus 1 BoccTaHoBNeHUs. OKUCIUTENN U
BOCCTaHOBHTEIIH.
68 | KoutponbHas padora Ne 3




KaJ’IeH}IapHO-TCMaTI/ILICCKOG IJIaHUPOBAHUC 110 XUMUHU 9 knacc

2 gaca 68 JacoB

Ne | Tema pa3nena u ypoka Komnu | Jlata Hcnonb3oBanue
ecTBO | mpoBe | oOopyaoOBaHUs
gacoB | neHus | «Touka pocra

[loBTOpenue u yriyOneHne 3HaHWH OCHOBHBIX Pa3JeyioB Kypca 8
KJjlacca
(5u)+lu
1 ITepuonmueckuii 3akoH. Ilepuonuueckas cucrema XMMHYECKHX 1
anemenToB /1. . MenneneeBa. CTpoeHue aTOMOB
2 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB XMMUYECKUX 3JIEMEHTOB 1
MIEPBBIX TPEX MEPHOJIOB, KA, KAJIBIUA U UX COeNMHEHUI B
COOTBETCTBHH C MOJOKEHUEM 3JIEMEHTOB B IIEPHUOJMUECKOI cucTeMe U
CTPOEHHEM HX aTOMOB
3 Knaccugukanus 1 HOMEHKIIATypa HEOPraHHYECKUX BEIIECTB 1
(MexxayHaposiHas U TpUBHAJIbHASA)
4 XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCALIUXCS K PA3INIHBIM 1
KJIacCcaM HEOPTaHMYECKUX COEAMHEHUH, NX TeHeTHYecKas CBSA3b
HEOPTaHWYECKHUX BEIIECTB
) Ctpoenue BeniecTBa: BUIbI XUMUYECKON  CBSI3H. THIIBI 1 udposas
KPUCTAJUTMYECKUX PEHIETOK, 3aBUCHMOCTh CBOWCTB BEUIECTBA OT TUIIA nmabopatopust
KPUCTAJUTMYECKON PEIETKH . RELEON
udposoit naTunk
TEeMIIepaTypsl
TJIATUHOBBIN
6 KonTponbHas paboraNel 1
Tema 1. OcHOBHBIE 3aKOHO MEPHOCTH XUMUYECKUX PEaKINn
(4 9)
7 Krnaccugukanys XUMHUECKUX peakUuil 110 pa3IM4yHbIM IPU3HAKAM. 1
8 [TonsiTe 0 ckopocTH XUMUYecKor peakiinu. [lorsTHe 0 romoreHHeIx u | 1 Hudposas
IeTEePOreHHbIX PEAKLHUAX . nabopatopust
RELEON
Hudposoit maTunk
TeMIIepaTypsbl
IJIATUHOBBIN
9 ITonarue o xuMu4eckoM paBHOBecUH. DaKTOPHI, BIMUSIONIHE HA 1 Hudporas
CKOPOCTh XMMHUYECKON PEAKIIUH U TIOJIOKEHUE XUMUYECKOI0 naboparopust
paBHOBECHS . RELEON
Hudporoii maTamk
TeMIIepaTypsbl
TJIATUHOBBIN
10 | MexaHU3M OKHCIUTETHFHO-BOCCTAHOBUTEIBHBIX PEAKITHIT 1
(9MeKTpOHHBIN OallaHC OKUCIUTENFHO-BOCCTAHOBUTEh- HOM
pEaKIIHH).
Tema 2. DnekTponuTryeckas Juccounanus. XMMUUYECKHE PEAKLIUH B
pacTBopax
(8 1)
11- | Teopus SAEKTPOTUTHUECKON TUCCOIUAINH. DISKTPOIUTHI U 2 Hudposas
12 | HesnexTponutsl. KaTHOHBI, aHMOHBI. MeXaHU3M JUCCOLHU- alluH naboparopust
BELIECTB C PA3IMYHBIMU BUIAMU XUMUUYECKOU CcBsi3U. CTEleHb RELEON
muccorpanui. CuiibHbIE U claOble 3JIeKTPOINTHI Ludposoit naTunk
JIEKTPONPOBOTHOCTH
13- | Peaxuuu monmoro oGmena, yca0BHUs UX IporekaHus. MoxHsle 2 Iupposas
14 YpaBHEHUS peaklui. nabopaTopust
RELEON
Hudposoit maTank
AJEKTPOIPOBOIHOCTH
15- | XuMuueckre CBOMCTBA KUCIOT, OCHOBA HUI U COJIEH B CBETE 2




16

Hpe).'[CTaBHCHHfI 00 BHCKTpOHHTHQCCKOIZ Jucconuanmu

17

[Tondatue o rugponuse comnen.

18

[Ipaktnueckas padora Ne 1 Pemienne skcriepuMeHTaIBHBIX 33124 110
TeMe

Hudposas
nabopatopus

RELEON
Hudposoit naTunk
AJNIEKTPOITPOBOTHOCTH

Tema 3. OO1as XxapakTepUCTHKA XUMUYECKUX 37eMeHTOB VIIA-
rpynmsl. [anorens (4 1)

19

OO01mas xapakTepuCcTHKa rajoreHoB . OCOOEHHOCTH CTPOCHHS aTOMOB
OTUX BJIEMECHTOB, XaPAKTCPHLIC MJIA HUX CTCIICHU OKUCIICHHA. CTpOCHI/IC
1 (hU3HYECKHE CBOMCTBA MTPOCTHIX BEIIECTB — TaJIONCHOB

20

XuUMHYECKHE CBOMCTBA Ha MIPUMEPE XJIopa (B3aUMOJICHCTBUE C
MeTaJlIaMH, HeMeTaJIaMH, IieJiouaMiu ). XjaopoBogopoa. ComnsHas
KHUCJIOTa, XUMHUYCCKHUEC CBOfICTBa, IMMOJIYUYCHHUE, TPUMCHCHUC.

21

PU3NOIOrHIECKOE JEUCTBHE XJIOpa U XJIOPOBOAOPOJA HA OPraHU3M
4yelloBeKa. BaxkHelre XJIOpy/Ibl U UX HAXO0XAECHUE B IPUPOJE .

Hudposas
naboparopust
RELEON

22

[pakTuyeckas pabora:
Ne 2. Tlony4eHurie CONSIHON KUCIIOTHI, U3y4eHHE e€ CBONCTB

Hudposas
naboparopust
RELEON

Tema 4. OO11ast XapaKTepUCTHKA XUMUYECKUX 3JIeMeH- TOB VIA-
rpymmsl. Cepa u e€ coequaenus (5 1)

23

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmsl. OcobeHnHocTH
CTPOCHHA aTOMOB 3TUX 3JIEMCHTOB, XapaKTCPHBIC IJIA HUX CTCIICHU
OKHCIICHUA

24

Ctpoenue 1 HpU3NYECKHE CBOMCTBA MIPOCTHIX BEIIESCTB — KUCIIOpO/Ia
U CephlL.
AJTOTPOIHBIC MOAM(UKALIMK KHCIIOPOAA U Cepbl. XUMIYCCKHE
CBOWCTBA CEPHI.
CepoBojiopo, cTpoeHue, Gu3ndeckue i XHMUYECKHE CBOWCTBA.
Oxcuzpl cepsl Kak MPeICTABUTENN KUCIOTHBIX OKCHJIOB

25

CepHas KucIoTa, (pu3nvIecKkue
W XUMHYECKHE CBOICTBa (00IIHME KaK PEICTABUTEIS Kiacca KUCIOT 1
crierupuyIecKue), IpuMeHeHNe

Hudporas

nmabopaTopust

RELEON
Hudporoii maTamk
AJIEKTPONPOBOTHOCTH

26

XUMUUECKUEe PEaKIiH, JISKANIHe B OCHOBE IPOMBIIIUICHHOTO
croco0a MOoIy4eHus CepHOM KUCIOThL. Conn cepHON KUCIIOTHI.

27

Haxoxnenue cepbl v €€ coeTMHEeHU N

B Opupoae. XUMUYECKOE 3arpsi3HEHNE OKPYKAIOLIEH Cpebl
COCIMHEHUSMH Cephl (KUCIOTHBIE TOK/IH, 3arpsi3HEHNE BO3yXa U
BOTIOEMOB), CITOCOOBI €ro MPeNoTBPAIICHHUS

Tema 5. OOmiast xapaKTepUCTHKA XUMAYECKUX IIIEMEHTOB V A-TPYIITIBL.
Azot, pochop u ux coenuuernus (7 49)

28

OO0mas xapakTepucTuKa 3JeMeHToB V A-rpytmibel. OcOOEHHOCTH
CTPOEHUSI AaTOMOB THX 3JIEMEHTOB, XapaKTEpPHBIE Ul HUX CTEHICHH
OKHUCIICHUS

29

A30T, pacipocTpaHeHuE B MpUpoae, pU3nueckue 1 XUMHUIECKHE
coiicrBa. KpyroBopor a3ora B mpupoae

30

AMMI/IaK, €ro (1)I/I3I/ILI€>CKI/I€ U XUMHUYCCKUE CBOUCTBA, IIOJIYUYCHHC H
MIPpUMCHCHUC. Comm AMMOHMHA, UX (1)I/I3I/I‘IGCKI/IG 1 XUMHUYCCKHUEC CBOMCTBA,
MIPpUMCHCHUC.

[Ipaktnueckas padora Ne 3. [TonmydeHue aMMuaka, u3y4eHue ero
CBOWCTB.

31

A3zoTHas Kuciora, e (hu3uUecKue U XMMUYECKHe CBOMCTBa (00IIue KaKk
MPECTaBUTENSI KJIacca KUCIOT U cnenuduueckue). Mcrmonp3oBanue
HUTPATOB M COJIEH aMMOHHSI B KAU€CTBE MUHEPAIBHBIX yIOOpEHUI

Hudposas
naboparopust

RELEON
Ludposoit naTuuk
SJIEKTPONPOBOTHOCTH




32 | XuMunueckoe 3arpsi3HeHNE OKPY)KaIOLIel Cpeabl COeqUHEHUSIMH a30Ta 1
(KHCTIOTHBIE JOXK]IU, 3arpsI3HEHHE BO3Y Xa, IIOUBBI U BOOEMOB
33 | ®ochop, amnorponHble MoguHUKannu Gocdopa, Gundeckue u 1
XHMHYECKHE CBOHWCTBA
34 | Okcun pocdopa(V) u dpochopHas kucnora, pusnueckue u 1
XHUMHYECKUE CBOWCTBa, moiyueHue. McrnonszoBanue ¢ocdatos B
KayecTBE MUHEPAIbHBIX YI0OpeHHid. 3arpsi3HeHne MPUPOIHBIX
Bo10éMoOB (hochaTamu
Tema 6. O01as XxapaKTepUCTHKA XUMUYCCKUX 3JIEMEHTOB [VA -
IpynIbl. YIIIEPO U KPEMHUHI U UX COCIUHEHUS
8u)+1
35 Yraepon 1
36- | Oxcunpl yriaepoaa, ux GU3NUECKre U XUMHUECKHE CBOUCTBA. 2
37
38 | YronbHas KUCIOTA U €€ CONU, NX QU3NYECKUE H XUMUYICCKUE 1
CBOMCTBA, MIOJIyYeHHE 1 IPUMEHEHHE.
39 | IlepBoHauanbHBIC MOHSTHS 00 OPTAHUYECKHX BEIIECTBAX KaK O 1
COE/IMHEHUSIX yIiiepoa: 0COOGHHOCTH cocTaBa U ctpoeHus. [lonsTue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KHUPaX, OeIKax,
40 | Kpemuuit, ero ¢pu3nveckie 1 XMMHUUECKHUE CBOICTBA, MOyYeHUE U 1
MIpUMEHEHHE.
41 | Ilpakrudeckas padora Ne 4 TlomyueHne yriaeKuciaoro rasa. 1 Ludpopas
KauecTBenHas peaxiiysi Ha KapOOHAT-UOH naboparopust
RELEON
udposoit naTunk
AJIEKTPONPOBOTHOCTH
42 | Ilpakrudeckas pabdata Ne 5 Pemenne sKcriepuMeHTaNBHBIX 33124 110 1 Ludpopas
Teme «Hemeramby. nmabopaTopust
RELEON
Ludposoit maTunk
HIIEKTPONPOBOIHOCTH
43 | KouTponbHas pabora 1
Tema 7. OOmue cBOMCTBa METaJJIOB
(4 9)
44 OOmast xapaKTepHCTHKAa XUMHYECKUX 3JIEMEHTOB — METAJUIOB Ha 1
OCHOBAHUH UX TIOJIO)KEHHS B TIEPUOANIECKOIN CUCTEME XUMHYECKIX
snemenToB /[ . . MeHnjeneeBa U CTpoOeHUs aTOMOB
45 CrpoeHre MeTauioB. MetamndecKast CBSI3b U MeTaJlIaecKas 1
KPHUCTAJUTMYECKAs pelIéTKa. DIEKTPOXUMHUUECKUI PsIIl HAaPSHKEHN I
METaJLIOB
46 | dusnyeckue U XMMUYECKHE CBOHCTBA METAJIIOB . 1
47 | O6mue criocoOsI momydeHus merawioB. [lorstre o koppo3un Metaios | 1
¥ OCHOBHBIE CIIOCOOBI 3aIIUTHI OT Koppo3un. CruiaBsl (CTallb, 9yryH,
JIOPAITIOMUHUH, OpOH3a), UX PIMEHEHNE B OBITY W MTPOMBITIIIEHHOCTH
Tema 8. BakHeilme MeTamIbl H UX COCAUHEHUS
(16 9)+ 2
48 | lllenounsie MeTasisl. [logokeHnE B IEPHOIMYECKON CHCTEME 1
xuMuueckux >nemenToB Jl. Y. MenzeneeBa, cTpoeHIE aTOMOB.
HaxoxaeHue B mpupose .
49- | dusnueckue 1 XUMHYECKUE CBOMCTBA (HA IPpUMEpe HATPUS U Kallus 2
50
51 OKcuibl ¥ TUAPOKCUIBI HATPUS U KaJIUsI 1
52 [TpuMeHeHue MEeNTOYHBIX METAIIOB M MX COCIMHEHHH. 1
53 [lenouHo3eMenbHBIE METAIIIBI MATHUM U KaJbLHMA, CTPOSHUE aTOMOB. 1
[lonoxe HUE B IEPHOANYECKON CHCTEME XUMUYE CKUX 3J1eMeHTOoB /1.
N. Menneneesa.
Haxoxnenue B npupoje
54- | dusnyeckue 1 XMMHUYECKHE CBOMCTBA KaJIbLUSl M MAaTHUS 2




55

56 | Baxneiimue coenuHeHus Kainblys (OKCU, THAPOKCU], COJIH).
57 | XKectkocTh BOJIBI M CIIOCOOBI €¢ ycTpaneHus. [Ipaktudeckas padora Ne
6. JKEcTkoCTh BOJIBI U METOJIBI €€ YCTPaHECHUS
58 | AnrOMUHMIA.
59- | ®dusnyeckre U XUMUYECKHE CBOMCTBA. AM(OTEPHBIC CBOMCTBA OKCHIA
60 Y THIIPOKCHJIA
61 | XKeneso. udposas
naboparopust
RELEON
udposoit maT4unk
JTABJICHUS
62 | ®usnyeckne U XMMHYCSCKHE CBOMCTBA JKee3a
63 | Okenapr, TUAPOKCUBI U comu xemne3a(ll)
u xeneza(lll) .
64 | [Ipaktudeckas pabora Ne 7. PerieHue skCriepuMeHTaIbHBIX 3aa4 110 Hudporas
Teme «MeTajuibD) . naGopaTopust
RELEON
Hudposoit maTunk
JIABJICHUS
65 | KonTponbHas padora Ne3
Tema 9. BemecTa 1 MaTepuabl B )KH3HU Y€JIOBEKA
Gw
66 HoBrie mMarepualibl U TCXHOJIOTUH. BeIlIeCTBa " MaTc€pualibl B
TOBCEIHEBHOM KU3HU YeNIOBEKa. XUMHUS U 3/IOPOBBE.
be3onacHoe Kcnonab30BaHKEe BEIIECTB M XUMUYECKUX PEAKIINH B
OBITY.
67 [IpupomHbIe HCTOYHHUKH YTIEBOIOPOIOB (YT OJIb, TPUPOIAHBIH Ta3,
He(Th), TPOAYKTHI UX IMEPepabOTKH, UX POIh
B OBITY ¥ IPOMBITINIEHHOCTH
68 OCHOBBI 3KOJOTHUYECKON TPaMOTHOCTH. XHUMHUYECKOE 3arpsa3HeHNE

OKpy»Xaro- 1eit cpesibl (peeIbHO TOMyCTUMAs KOHIICHTPAIHST
BemecTB — [1/IK).
Poib XuMuH B pellieHHH YKOIOTHIECKUX MpodieM




TOUKA \!pocm

JlaGopaTopHbie padoThbI
8 kiace
IpakTuueckas padora Ne 1. «M3ydyeHnune cTpoeHus: njaaMeHm
Teopernueckas yactb: ['opeHne — CII0KHBIN MTPOLIECC, COMTPOBOKIAIOITUICS BBIJICIICHUEM HEPTHH, KaK MPABUIIO, B
BHJIC TEIUIa M cBeTa. Pa3nmuyaioT roMoreHHoe TopeHue (HarmpuMep, pu padoTe ra30BOi TOPENKH), M TETEPOr€HHOE TOpeHue (Hanpumep, TOpeHne
CIUpTa M CYyXOro roprovero). B paccMoTpeHHBIX puMepax miamsi UMEET CXOJIHOE CTpoeHue. B HEM MOKHO BBIJICTUTH TPU YaCTH.
BuyTrpennuii KOHyC TEMHOTO 11BeTa (B CIydae ra3o0BOM ropesiki CHHETo I[BeTa) ¢ HU3Kou Temrepatypoit ~ 300—500 °C. 3aech mpoucxoaut
HCIIApEHUE U PA3JI0KEHNE TOPIOYEro BEIECTBA.
Cpennuii BOCCTAaHOBUTEIBHBIM KOHYC COCTOMT W3 CMECH BO3JyXa W TOPSIIEro Tra3a. 3/eCh MOJ BIMSHHEM Oo0Jiee BBICOKOW TeMIepaTypbl
(1500—1800 °C) mpoayKThl UCHAPEHHUS M PA3JIOKEHHUS TOPIOYHMX BEIIECTB aKTUBHO PEArvpyroT ¢ KUciIopoAoM. Ecim vacth yriepoma octaércs
CBOOOJHOM, TO €ro MeJab4alllie YacTULlbl pacKalfloTCA U MPUAAIOT MJIAMEHU SpKOe CBEUeHHE. JTa 4acTh IulaMeHu Oorarta yrapHsiM razom CO —
CHUJIBHBIM BOCCTAaHOBHUTEJIEM, TOTOMY €€ Ha3bIBaIOT BOCCTAHOBUTENHHOUW. Touka HamboJiee BHICOKOW TeMmIlepaTyphl HAXOIUTCS Ha OCTpHE
BOCCTaHOBUTEIHHOTO KOHYCA.
BremHMiT OKUCIUTENBbHBIH KOHYC 00pa3yeT HEBUIMMYIO OO0OJIOUKY, OKPYXKAIOIIYIO IUIaMs. 37eCh 0] BJIMSHHUEM 3HAUYUTEIHHOTO TPHUTOKA
KHCJIOpO/1a BO3/4yXa MPOUCXOAUT MOJTHOE OKUcIeHne roprouero Bemectsa 10 CO2 u H20 (mipu ropeHrr cyXxoro roproyero Ha OCHOBE ypOTPOIHMHA
Take oOpasyercs N2). Ilpu 3ToM ocTa€rcsi M30BITOK KHCIOpPOAA, KOTOPBIA TMPH BBICOKOW TeMIiiepaType o0JagacT BBICOKOW OKHCIIMTEIbHOU
aKTUBHOCTBIO, TIO3TOMY BHEIIHSS YacTh IJIAMEHM HA3bIBA€TCA OKHUCIUTENbHOHM. Mcmonb3ys moaayB BO3[yXa, MOXHO YBEIMUYUTH TEMIIEpaTypy
TJIaMEHH.
[IpakTnueckas yactb: Llenb onbiTa: U3y4UTh CTPOCHUE IIJIAMEHHU, OTIPEACTUTh TEMIIEPATypy B Pa3HBIX €0 30HaX MPHU UCHOIb30BAaHU U PA3IUYHBIX
MCTOYHUKOB TeIlIa .
[lepeuenp maTankoB UG POBON JTabOpaTOPHH: JATINK TEMIIEPATyphl TEPMONAPHEIA. JlonoTHUTETbHOE
000pyI0BaHHE: MITATUB C 30KUMOM; JIEpKATENb IS IPOOHPOK; CIUPTOBKA . MaTepuaibl H PEaKTHBHI:
CITHPT STUIIOBBII; CyX0€ TOprovee; CBeva.
Texnnka 6e30mMacHOCTH:
1 . PaGora cBsi3aHa C OTKPBITHIM IJIAMEHEM — GEPErUTECH 0XKOIa.
2 . Tepmorapa mocjie U3BJIEUYEHUS U3 IIAMEHH OCTBIBAET HE Cpa3y — OeperuTech okora. 3.B CIIMpTOBKE COAEPHKUTCS TOPIOYAst KUIAKOCTb.
MNHCTpyKIMS K BHITOTHEHUIO:
1.IToaxmrounTe BEICOKOTEMIIEPATYPHBIN JaTUUK (TEPMOIApy) K perucTpaTopy AaHHBIX (KOMIBIOTEPY). 3aKpenuTe JaTUMK B MITATHBE TaK,
9TOOBI €r0 KOHYMK Kacalcsi GUTHIIS CIIUPTOBKH .
2 . 3axxrute cnupToBKY. Korja mokasaHus cTaOMIM3upyrOTCs, 3alHUIIMTE 3HAUCHUE TEMIIEpaTyphl Ha cxeMe TuiaMenu (puc. 1).
3.IlepememaiiTe AATYMK TEMIEPATYPHI B CIAEAYIONIYIO TOUKY IJIAMEHU B COOTBETCTBUH cO cxeMoil. [l aToro ocnabnsiite Mmypry u
nepemenianTe e€ (BMecTe C JanKko U JaTYUKOM) B Hy>KHOE MecTo. Koraa nokasanusi cTaOMIU3UpyIOTCS, CHOBA 3aHOCUTE 3HAUCHUE
TeMIIEPaTypbl B COOTBETCTBYIOIIEH TOUKE HA CXEMY .
4 . Tak u3MepbTe TEMIIEpaTypy BO BCEX TOUKAX IJIAMEHHU, OTMEUEHHBIX Ha cxeMe . 5 . [loBTopuTe NeiCTBHS CO CBEUOM U CYXHM TOPIOUNM.
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6.006parute BHuManue! [Ipu u3ydeHnn CTpOCHUS TUIAMEHU CYyXOT0 TOPIOYEro UCTob3yeTcs 1/4 yacth Tabnetku. Kycodek roprouero noMemaT Ha
KEpaMHUYECKYIO IUIUTKY.

Puc. 1. Touku n3mepeHus TemnepaTypbl IUIaMEHU
7 . BHecuTe B miaMsi CHUPTOBKY Ha TIOJIMUHYTHI TPOOHPKY. M3BIeKkuTe MpoOUpPKy U3 TUIaMEHH U PACCMOTPUTE €€ TOBEPXHOCTb.
8 . [ToBTOpHTE OMBIT CO cBeuoil. Kakoro nBera oopazoBaiics HanéT? YTo 3TO 3a BEmEeCTBO?
Pesynbrarel uaMepeHuii/Ha0roaeHul

Mcrounnk Temnepatypa okono ¢putmis  [TemmepaTypa B cpenHeii yactu [TemmepaTypa B BepxHei Urto oOpazoBasiock Ha
No TEILIOTHI (KycouKka ropro4ero) [IaMEHU JaCTU IJIAMEHU [TOBEPXHOCTH MTPOOUPKHU
1 CnipToBKa
2 Caeua
3 Cyxoe roproyee

BriBobl:

B BBIBO/IaX yKa3aTh, KaKOW MCTOYHUK TETUIOTHI MPEAMOUYTUTEIHLHO UCTIOIB30BATh B XUMUUECKOU JTA0OPATOPUH U TIOUEMY .

KoHTposnbpHBIE BOIIPOCHI:

1 . Kako#t uctouHuk riamMmeHu Obut ucmosbp3oBan? 2 . Kakas yacThk miameHu camasi ropsaas?

3 . Jlo kakoi MaKCUMaJIbHOM TeMIIepaTyphl yaa&Tcs mporpeTh Tepmonapy? 4 . Uto ropsiuee — eHTp MIIAMEHH WK Kpast?

5 . TToueMy CIMPTOBKA TOPUT IOUTH OECLIBETHBIM IIJIAMEHEM, a CBeya — CBETAIMM? MOKHO JIM HCIIONIB30BaTh CBEYH B ITA0OPATOPUH BMECTO CITUPTOBOK?

6 . Kakue npoayKThl TOPEHUs OMHAKOBBI Y CIUPTOBKM U cBeun? 7 . 3amanue mis noarorosku k [ A, BITP

[Ipu HarpeBaHuu TBEPABIX BELIECTB B MPOOUPKE HEOOXOAUMO: 1.B34Th MPOOUPKY B PYKU U HarpeBaTh Ty YacTb, i€ JIE)KHUT BELIECTBO;

2.3aKpenuTh NPOOUPKY B LITATHBE U HATPEBATh TY YaCTh, I'/I€ JIEKUT BEILIECTBO;

3.B34Th IPOOUPKY B PYKH, IPOTPETH BCIO MPOOUPKY, a 3aTEM Ty HaCTh, I'/I€ JISKUT BEILIECTBO;

4.3aKpenuTh MPOOUPKY B LITATHBE, IPOIPETH BCIO MPOOUPKY, a 3aTEM Ty YacTb, IJI€ JICKUT BEIIECTBO .

(ITpaBubHBIN OTBET: 4 .)

8.3amanue a5 pa3BUTHS GYHKUHOHAIBHON TPAMOTHOCTH

B knure Maiikina ®apanes «McTopus cBeur» aBTOP OMKMCHIBAET OMBIT, KOTOPIA OH JIEMOHCTPUPOBAJ HA CBOMX JIEKIUAX. B mams |

CBEYH OH MOMeIIall U30THYTYIO CTEKIISIHHYI0 TpYOKy. OIuH KOHEI[ TPYOKH OMyCKajcs HealneKo OT (PUTUIIS, BTOPOM BHIBOAMJICS HA

HECKOJIbKO CAaHTUMETPOB OT IUIaMeHU. Yepe3 HeKOTOpoe BpeMs K KOHILY TPYOKHU TOJTHOCHIIU TOPSIIyI0 Tyduny. [losBisnock

1aMsi, KOTOPOE CYIIECTBOBAJIO OTEIBHO OT IJIaMeHU cBeuH. Kak MOKHO 00BACHUTH 3TO siBIeHHE? ‘

Otger: B 3T0# yacTu 1iaMeHu NpoucxXoauT ucnapenue napaduna. [lapel mapaduna Ha BO3ayxe, IPU NOHKUTAHUY, 3aTOPAIOTCA. (%
Puc. 2. OnbIT ¢ 1aMeHeM CBEYH



I[eMOHCTpaIIHOHHLIfI OKCIICPUMCHT Ne 1. «BLII[GJ'IGHI/IC 1 IOIJIOUICHHUE TCIIa — MPU3HAK XUMHUYECKOMN pcakuuun» TOUKA !'POCTA
Teopernueckas yactb. PaboTta npoBoanTCs npu n3yueHnH TeMbl «[IpH3HaKN XMMHUYECKUX peakiuii». Beinenenue u

IIOTJIOLIEHUE TEIJIOThI, U3MEHEHNE OKPACKHU PaCTBOPOB MJIM BEILIECTB, BbIJICIICHHUE I'a3a SBJIAIOTCS OCHOBHBIMH IIPU3HAKAMHM XMMHUYECKUX pEaKLUi.
Taxoxe uMeeT CMBICI IOBTOPUTH PabOTy MPH BBEICHUH MOHATHS «TETIIOBOHM d((MEKT peaKium» .

[IpaxTrueckas yactb. Lleap paboThl: IPOAEMOHCTPUPOBATDH BbIACIECHUE U MOTJIOLIEHUE TEIlIa TP XUMUYECKHUX peakuusX. CBs3aTh MOKa3aHU A
JaT4YMKa TEMIEPATYPHI C OCA3ATEIBHBIMU OLIYIIIEHUSIMHU.

[epedens naTunKoB MUPPOBOI TaOOPATOPHH: JATYUK TEMIIEPATYPhI IJIaTHHOBBIM.

JlonosmHUTEIFHOE 000PYIOBAHKE: IBA XUMHUECKHX cTakaHa (50 mur), MpoMbBIBaJIKa C TUCTUIUIMPOBAHHON BOJOMW, CTAKaH VISl CIIMBA OTPAOOTaHHBIX
pacTBOpOB.

Martepuansl U peakTUBbI: aTIOMUHHMEBAs POBOJIOKA UK rpanyibl, 20%-Helil pacTBop rugpokcuaa Hatpust NaOH, 10%-Hblil pacTBOp yKCYCHOM
kucyotel CH3COOH, runpokap6onar Hatpust NaHCO3 .

Texnuka 6e3onacuoctu: 1 .PaboraTh B 0uKax. 2.Tpebyetcs cobmoeHre Mep 6€30MacHOCTH MpHU paboTe ¢ TUAPOKCUAOM HATpUs U
HarpeBareIbHbIMU IpUOOpaMHu.

HNucTpykiusa k BeinosHeHUIO: 1.B xumuueckuii crakan Haneite pactBop menoun NaOH. M3mepere ero temnepatypy. [lomecture rpanynsl win
MIPOBOJIOKY AJTIOMHHHUS TakK, 4TOObI HajJ HUMH ocTaBajics cioil kuakoctu. Korma HauHETCs peakuus, oOpaTUTe BHUMaHHE MIKOJIBHHKOB Ha
BBIJIJIEHUE Ta3a U yBeJlW4YeHHe Temmeparypbl. XKenarenbHo (eciu peakiust UIET HE CIUIIKOM OypHO) MPOWTH MO Kiaccy M JaTh HIKOJbHUKAM
MOTPOraTh CTaKaH, YTOOBl YOEIUThCS, YTO €ro CoJepKUMoe pazorpenochb. OTMeThTE MaKCUMAaJIbHYIO TeMmIepaTypy pacTBopa. [lomyueHHBbIi
pe3ynbTaT 3aHEeCUTE B TAOIHUILY .

2.ITpomMoiiTe qaT4MK TeMIepaTypbl BoJoi. B cTakan HanelTe ykcycHyto kucioty Ha Y/ 1/3 mo BeicoTe. I3mMepbTe €€ TemriepaTtypy.

HebGonpmyMu mopuusiMu HachllbT€ THUAPOKApOOHAT HATPHS, MOMEIIWBAas JaTYMKOM Temmeparypbl. OOpaThTe BHHMaHUE UIKOJBHHUKOB Ha
BBIJICJICHHE I'a3a - IPU3HAK XUMHUUECcKoil peakiuu. [locmoTpute, kak nsmensercs remneparypa. OTMETbTe MUHUMAJIBHYIO TEMIIEPATYPY PacTBOpA.
[Tonmy4yeHHBIN pe3yabTaT YUSHUKH 3aHOCAT B TaOuIly. Pe3ynbTaThl u3MepeHuid /HaOmoaeHII

Pearupyromue Beniecrsa HauaneHas TemnepaTypa MakcnManbHas/ MUHAMATbHAS Briaenenue uiny norjaomeHue
pacTBopa TeMIiepaTypa pacTBopa TEIIOTHI

PactBop 1menouu u antoMuHuit
PacTtBOp yKCYCHOI KUCHOTHI U cOAa
BoiBosibl: YKa3aTh NpU3HAKK XUMHUUYECKUX PEAKLIUN.

KoHTpomnbsHbIE BOIIPOCHI:

1 IlpuBenwrte mpuMepsHI PEaKIHii, POTEKAOIINX C BHIICICHHEM TETLIOTHL.

2 J1nst nonmydeHus HeraméHoW M3BeCTH MeJl POKAIMBAIOT TIPH BBICOKOH Temrieparype. K kakoMy THITY MOKHO OTHECTH 3Ty peakimio? 3.3ananue

st noaroroBku k I'NA, BIIP: Tonbko XxuMuueckue sSIBICHUS IEPEUUCIICHBI B TPYIIIIE:

1.T'openue cBeuu, BeIMaIcHUE I0KIEBBIX Kanenb, KuleHue BoAbl  2.CkucaHue si0J0YHOTO COKa, CKUCAaHHE MOJIOKA, PACTBOPEHHE Mela B YKCyce
3.TassHue cHera, MaBJIeHUE CBUHLA, TPOTYXaHUE KyPUHOTO siflia 4.06pa3oBanue TyMaHa, ropeHue OEHTalbCKOM CBeUr, TOPEHHE TPUPOTHOTO
rasa
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JemoHcTpanonHsbii skcriepuMeHT Ne 2. «Pa3nokeHne BOJIbI 3JCKTPUICCKHM TOKOM»
Teoperndeckas yacte. [lepen Hagamom pabOTHI ciaenyeT 00CYIUTh CO MKOJIPHUKAMU BOIPOC: MPOCTHIM MU CJIOXHBIM BEIIECTBOM SIBIISIETCS BOJA.
[Tociie BBIIBMKEHHUS YHAIIUMHUCS PA3JIMYHBIX THIIOTE3 YUYUTENb IPOCUT NPEMIOKNUTh BAPUAHTHI UX SKCIIEPUMEHTAIIBHON MPOBEPKHU.
OOBIYHO MJAaHHBIM ONBIT PEKOMEHIYIOT TPOBOAUTH B Tpubope [odmaHa, yCTPOWCTBO KOTOPOTO SBISETCS JOCTATOYHO CIOXHBIM IS
BOCBMHKIIACCHUKOB. YJJO0OHEE €ro MpOBOJIUTH B MPUOOPE sl OMBITOB C AIIEKTPUYECKHM TOKOM, MCHOJB3Yys B KadecTBe dnekTposnta 10%-Hbli
pacTBOp THUIPOKCHUIA HATpUsli M CTajbHbIE (JIydllle HUKEJIEBBIC) AJIEKTpoabl. Bo u30ekaHWe BCIEHUBAHMS PAacTBOpa MPHU JEMOHCTPAIMU K
ANIEKTPOJIUTY CICAYET T0O0ABUTH STHUIIOBEIN criupT (Ha 4 00BEMa pacTBopa AtekTposmTa 1 006EM 95%-HOoTOo pacTBOpa ciupTa) .
[Ipaktuueckast yacte. Llenb paboThl: chopMUpoBaTh MPEACTABICHUS Y YUAIIUXCA 00 aHATU3€ CIIOXKHBIX BEIIECTB M U3MEHEHUN MOJIEKYJ CIOKHBIX
BEIIECTB B XOJI€ XUMHUUYECKUX PEAKIIHil.
JlonomHuTeIbHOE O0OpyMOBaHHWE: TPUOOP IS OMBITOB C DJIEKTPUYECKUM TOKOM; HWCTOYHHK TOCTOSTHHOTO TOKa: MPOOWpPKH - 2 IIT.,
MIPOHYMEPOBAHHBIE; JIYYHMHKA; CIIUPTOBKA; MPOOKHA — 2 TIT, MUAHIIET .
Martepuaisl ¥ peaKTHBBI: CITUPT 3THUIOBBIN, 10%-HBIi pacTBOp IIEIO0YH.
Texnuka 6e3onacuoctu: PaboraTth B oukax. TpeOyroTcs criennaibHble Mepbl 0€30MacHOCTH U paboTe ¢ THAPOKCHIOM HATPUS .
HNHCcTpyKIus K BBIMOJHEHUIO: 1.3amoJIHUTE SJEKTPOJIMTUYECKYI0O BaHHY M JIEMOHCTPAIMOHHBIE MPOOMPKH PAcCTBOPOM DJIEKTPOJIMTA 3apaHee, N0
ypoka. 2.IIpoaemMoHCcTpupyiiTe TPUOOP ydarumcs, OObICHUTE €r0 YCTPOUCTBO U BKITFOYUTE TIOCTOSIHHBIN AJIEKTPUYECKHUI TOK.
3.HabGnroaercs BbIAENIEHHE Ta30B Ha JIEKTpoaax npudopa. OOpaTuTe BHUMaHHE yJaluXcs Ha TO, YTO OAWH W3 Ta30B BBIJEIACTCS MHTCHCUBHEH M 3aHUMACT B
JBa pasza OOJIbIINH 00BEM IO CPABHEHHUIO CO BTOPBIM Ta30M.
4.00cynute HaOmMIogaeMble TPHU3HAKM XUMHWYECKOH pEeakIHH, CIENaiTe MpPEeNNOoNOoXKEHHUS O TOM, B KaKMX HPOOMPKAX HAXOMATCA KUCIOPOX W BOJOPOI.
ONEKTPOIIN3 MPEKPATUTE, KOT/Ia B IPOOUpKaxX HAOEpETCss 0KOJI0 6 MJI BOZIOPOAA U 3 MIT KMCIIOPO/aA .
5.00paTuTe BHUMaHHE HA pa3MIHBIC 00BEMBI COOpaHHBIX Ta3oB. [IpOOHMPKH TIJIOTHO 3aKpOWTE MPOOKAMH TIOM CIIOEM JJICKTPONHTA. TJCIOIMICH JTyduH Oi
OIpeneNnuTe HAININe KUCIOpoIa B MPOOUpPKE, TOpsIIeH TydnHONW MONOKIHTE BOIOpoa. [IpemtokuTe ydamummes 3aHECTH pe3yabTaThl HAOMIOAeHUH B TaOIuITy.
PesynpraTel HaOmOAeHUN

Howmep npobupku O0bBéM raza HazBanwue raza

1
2
BeiBosibl: OTpaszuTh, YTO MPOUCXOAUT C MOJIEKYJIAMH CJIOXKHBIX BEIIECTB B X0J1€ XUMHUECKOM peakLuu.

KontponbsHble Bonpockl: 1.M0KHO JI1 110 BHEIIHEMY BUAY OTJIMYHUTH I'a3 BOJOPOJ OT ra3za kucioposa? 2 .Kakue yacTUIIbI COXPaHSIOTCS B XOJI€
NPOTEKaHMs PEaKIH Pa3JI0KEeHUs BOJIBL, a Kakue paspymatorcsi? 3 .Kak 1okas3ars, 4To B COCTaBe caxapa COJepiKaTcs aTOMbI yriepozaa?

4 3ananue s noarorosku k I'MA, BIIP. Ilpu cobupannu ra3oB HCIob3ytOT IPUOOpPHI, IpeAcTaBlIeHHbIe Ha pucyHKe. C MOMOIIbIO, KAKUX U3
yKa3aHHBIX IPUOOPOB MOXKHO coOMpaTh BoA0opoa? OOOCHYHTE CBOI OTBET, UCXOAs U3 CBOMCTB JaHHOT'O T'a3a.

Puc. 7. IIpuOops! a5 cobupanus ra3os

(A) (5) (8)
c— | T
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JdeMoHcTpanMOHHBI 3KcepuMeHT Ne 3. «3aKOH cOXpaHeHHMsI MacChl BEleCTB)

Teoperndeckas yactb. [Ipu U3ydeHUH TaHHOW TEMBI 11€71€CO000Pa3HO CO3aTh MPOOIEMHYIO CUTYAIUIO, I pa3peiieHus

KOTOPO# ydYaimiuecs: BBIJBUTAIOT THUIIOTE3bI, TPEOYIOIIHNE IKCIIEPUMEHTALHON TpoBepKu. [Ipu 00CykIeHNN MPENIOKEHHBIX BAPHAHTOB MPOBEPKU
BBIJIBUHYTBIX TUIIOTE3 BOCBMHUKIACCHUKH TMPEIaraloT pa3jindHble BApUAHThI KOHCTPYKIIUU TPUOOPOB, T.€. MPOSBISIOT TBOPUYECKYIO aKTHBHOCTH, B
X0JIe KOTOPOH TIPOUCXOAUT NIEPEOCMBICTICHHUE MPHOOPETAEMbIX 3HAHUH.

Ha ypoxe ywammecs y3nator o paborax M. B. JlomonocoBa u A. JlaByasbe, MOCBAIIEHHBIX OTKPHITHIO 3aKOHA COXPAHEHUSI MACChl BEIECTB,
(GOpMyIUPYIOT 3aKOH, MPUXOIAT K BBIBOJY, YTO Macca BEIIECTB B XOJIE PEaKIUU JIOJDKHA OCTABAThCS MOCTOSHHOW. J[0OMBIIMCH MOHUMAaHUS
JAHHOTO TE3MCAa, YYUTEh JEMOHCTPUPYET SKCIIEPUMEHT .

[Tpaktuueckas yactb. Llenb pabOThI: SKCIIEPUMEHTATIBHO J10KA3aTh 3aKOH COXPAaHEHHUSI MacChl BEIIECTB .

JlononmHuTenbHOE 000pYy/I0BaHKE: BEChI TEXHOXUMUYECKHIE UITH JIEKTPOHHBIC; CBEYa; Koj0a IIocKoioHHas 250 MJT; JIOXKKa I COKUTAHUS BEIICCTR.

Marepuaisl 1 peakTUBBI: CBEYA.

TexHuKa 6€30MaCHOCTH: BBITIOIHATH TPEOOBAHUS MTPU PA0OTE C OTKPHITHIM TIIAMEHEM.

HNHCcTpyKIus K BBITIONHEHHIO: Ha phIYaKHBIX WIM AJIEKTPOHHBIX BECaxX ypaBHOBEIIMBAECTCS CBEYa, a 3aTEM YYHTENb 3aKHraeT e€. Ydyammecs
HaONIOAAIOT, YTO B TeYeHHE ~1 MUH paBHOBECHE BECOB HAPYIIACTCs, Yalllka C TOPAIIEH CBEYOW MOJHUMAETCS BBEpPX. YUaIIUMCS 3a1al0TCA
Borpochl: «Kak MOXHO 00BsicHUTH HaOmomaembiid (pakT? Kak 3TOT ¢akT cormacyercs ¢ 3aKOHOM COXpaHEHHUs Macchl BeriecTB?» OOCyxkIeHne
JAHHBIX BOMPOCOB MPUBOIUT YUAIIUXCS K MBICIIA O TOM, YTO SKCIIEPUMEHT MPOBEAEH HEKOPPEKTHO, CIENYET U3MEHUTH KOHCTPYKIIHIO TTpHOOpa.
Yuurens 3apaHee JOHKEH MOATOTOBUTH KOJIOY JOCTATOYHO OOJIBIIOro 00bEMa ¢ XOpOIIo MOAOrHAHHON MPOOKOH, B KOTOPYIO BCTaBJICHA JIOJKEUKA.

B noxeuke 3akperuisiercs cBeda. Bech mpubop B cOope 3apaHee ypaBHOBemnBaeTcs Ha Becax (puc. 8) . Korma
y4anecsi IpUXoIsT K BBIBOAY, UTO OTBIT CJIEyeT MPOBOJUTH B 3aKPHITOM MpUOOpeE, YUUTETh JOCTAET BECHI C KOJIOOH,
3a)KUTaeT CBeUy, 3aKPEIUIEHHYIO B JIO)KEUKE, BHOCUT B KOJIOY M IJIOTHO 3aKphIBAeT. YdYalluecs BUIAT, YTO paBHOBECHE
BECOB HE HAPYIIAETCS B XOJ€E BCErO IKCIIEPUMEHTA .

Puc. 8. ITpubop m1s AeMOHCTpaIlUK 3aKOHA COXPAHEHHS MACChl BEIIECTB

BroiBoabI:

B BBIBOZIaX HEOOXOAMMO OTPA3UTh TE3UC, YTO Macca BEIIECTB IMPH MPOTEKAHUN XUMHUYECKOM peakliu COXpaHsIeTcs .
KoHTpomnbsHbIE BOIIPOCHI:

3amanus A pa3BUTUS GYHKIMOHATBHON TPAMOTHOCTH

1.1Ipu ropenun npoB octaéres 301a. Macca 307161 MEHBIIIE MACChl B3ATHIX VIS CKUTaHUs ApoB. Kak MOXXHO 00BACHUTH 3TOT (hakT?

2.l mpuroTOBIIEHHS MSICHOTO OyIThbOHA TTOBAp B3sUT Kycok Msica Maccoit 1 kr . [locme Bapku Kycok Msca ctan Becutb 800 T . [Touemy macca n3menunace?
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JdeMoHcTpanMOHHBIH 3KciepuMeHT Ne 4. «OnpenesieHne cOCTaBa BO31yXa»

Teopernueckas yactb. [lepen mpoBeneHHEM SKCIIEPUMEHTA yJaIIUMCS HEOOX0IUMO OOBSICHUTH YCTPOMCTBO pUbopa,

YTO 03HAYAIOT JieNieHus. Takke HeoOX0IMMO YOeIUThCS, 4TO MPoOKa Mprudopa TepMETUYHO 3aKPBIBAECT COCY/I.

[TpakTrdeckas yactb. Llems paboThI: IKCTIEPUMEHTAIEHO OIPEACTUTh 00BEMHYIO JIOJTFO KUCIOPOIa B BO3IYXE .

JononauTensHoe 000py0BaHUE: TPUOOp AT ONpeneNieH s cocTaBa BO3AyXa, IITATUB, CIUPTOBKA, CTEKJISIHHAS MTAIOYKA, JIyYHHA, CTAaKaH C BOJIOM.

Martepualbl ¥ peakTHBBI: KpacHbI Gocdop.

Texuuka 6e3onacHocTH: C OCTOPOKHOCTBHIO 00pAIATHCS C TOPSITIUM (OChHOPOM.

MHCTpyKIMS K BBIIOJIHEHUIO:

1.KpucrannusaTop HanmoJIOBUHY 3amoTHUTE Bo10M. Ha moBepxHOCTh Boabl moMecTuTe GapdopoByro yamky ¢ 1—1,5 r cyxoro kpacHoro docdopa.
2.00paruTe BHUMaHUE Ha HEOOXO0IMMOE YCIOBUE IKCIIEPUMEHTA — BIIAXKHBIN (ocdop ucmoib30BaTh Henb3st! Dochopa 10DKHO OBITH B3SITO
OoJibliie, YeM TpeOyeTcs Il CBA3BIBAHUS BCETO KUCIIOPO/Ia, HAXOISIIEr0Cs B COCY/IE.

3.0T1kpoiite mMpoOKy MpuUbGOpa M MOMECTUTE KOJOKOJI B KPUCTAUIM3ATOP C BOAOM. Ilorpy3ure KOJOKOJ B BOAY HACTONBKO, YTOOBI YPOBEHBH BOJBI COBIIAIAN C
HHWXHHUM JCJICHHUEM KOJIOKOJIA. HpI/I 3TOM HMKHUH Kpaf/i KOJIOKOJIa HE JOJDKCH JOXOIUTH 10 AHA KPpUCTAJJIM3aTOopa . 21.]'[51 9TOI'0 KOJIOKOJI 3aKPEIMUTE B INTATUBE UJIN
IMIOMECTHUTEC Ha JTHO KpUCTAJIJIU3aTOpa ABEC CTCKIITHHBIC ITaJIOYKHU .

4.CWJIbHO pa30orpeB KOHEIl CTSKIISIHHOM MaJIOUuKH, OMYCTUTE e€ B KOJIOKo u noaokrute docdop. Kak Tonbko docdop 3aropesncs, OBICTPO U3BJICKUTE MAIOUKY U
3aKpOMTE KOJIOKOJ PoOKoi. Kookoi 3anomHsIeTcst TyCThIM O€NIBIM JIbIMOM, COCTOSIIMM K3 YacTHueK (ochOpHOro aHrHAPHUIA.

5.1Tpu ropenun dochopa 00bEM BO3ayXa BHYTPH KOJOKOJIA BHAYae OT HArpEeBaHHS HEMHOI'O YBEIMYMBACTCSA, @ YPOBEHb BOJBI B KOJIOKOJIE MOHMKaercs . [1o
Mepe pacxoIOBaHHUs KHCIOpONa IIaMs TOCTerneHHOo racHer. benwnii ¢ocdoprbiii anruapum pactBopsercs B Boae . Cocyn oxmakmaercs, ra3 B KOJIOKOJIE
ITOCTEIEHHO YMEHbINAETCS B 00bEME . YPOBEHb BOIBI B KOJIOKOJIE MOBBIIIACTCS . B KkpucTamm3aTop nojeiTe BOabl B TAKOM 00beMe, YTOOBI BHYTPH M CHApPY KU
KOJIOKOJIa YPOBHHU OBLIH OAWHAKOBBI U COBIIaAJIM CO BTOPBIM JACIICHUEM KOJIOKOJIA.

6 . OTKpoiiTe TPUOOP U TPU TOMOIIH FOPSIIEH JTyYUHBI YOSIUTECh B TOM, YTO OCTABIIUINCS B KOJIOKOJIE a3 HE MOJICPKUBAET TOPCHHUS.

Pesynbrarel HaOMIOICHMIA

Ywucno genenuii B mpuoope, Ywucno aeneHuii B mpuoope,
3aIOTHEHHBIX BO3TyXOM (10 3aIOJTHEHHBIX Ta3aMu (TI0cie Kaxkoit ra3 mpopearuponan?
TIPOBEICHUS PEAKIIHH ) TIPOBEICHUS PEAKIIHH )

BroiBOoabI:

B BBIBOZAaX yKa3aTh cojepxkaHue KUCIOpoaa B BO3ayxe (B %).

KonTponsnsie Bompocsl: 1.Kakoii ra3 pacxomayercs mpu cxuranuu ¢pocdopa B Bozayxe? 2.Kakoit 06péM kucnopoia B Bo3ayxe? CKOJIBKO 3TO
coctaBiseT B nporeHTax? 3.Ilouemy ans nmpoBeneHus sIKCepuMenTa 6epyTt n3obITok gochopa?

4.Kakoii ra3 ocrascs B K0JIOKoJe rociie cropanus ¢pochopa? 5.3aganus ansg noarorosku k 'A, BITP

VYkaxure, B KaKyro IpYIIy BXOJSAT BEILIECTBA, 3arPA3HAIOIINE BO3AYX:

1.BonsiHOM TIap, YIIIEKUCIBIN Ta3; 2.CEpHUCTHIN ra3, OKCHUBI a30Ta; 3.KUCIOPO/I, a30T; 4.TeHii, KHCIOPO/I



TOUKA \\' POCTA

9 kiace

HemoncTpanuonHsli sxciepuMeHT Ne 1. «TemoBoit 3 peKT pacTBOPEHUS BELIECTB B BOAC)
Teoperndeckass dacth. PacTBOpeHHE BEMIECTB MPEICTABISICT COOOW CIIOKHOE (DU3HKO-XUMHYECKOE SIBJICHHWE, 3aBHCSIIECE OT MPHUPOJIBI
PacTBOPEHHOTO BEIIECTBA U PACTBOPUTEIS, OT TEMIIEPATyPhl M KOHIICHTPAIIMH 00pa3yroIIerocs pacTBOpa.

[Ipu pacTBOpeHUH KPUCTAUIMYECKUX BEIIECTB B BOJIE MPOUCXOIAT TPU OCHOBHBIX Mporiecca. 1.PaspyiiieHne KpuCTauIMU4eCKOW pemETKH
pacTBOPSIEMOr0 BEIECTBA — SHIOTEPMUUYECKUI MPOLIECC.

2.I'mapatanusi, T.e. B3aMMOJICHCTBUE YacTHUIl (HOHOB WJIM MOJIEKYJ) paCTBOPSIEMOr0 BEIIECTBA C MOJIEKYJIaMH BOJBI — dK30TepMHuUecKuii mporecc . 3.Ilepenoc
THJIPaTHPOBAHHBIX YaCTHUI[ OT TPaHMIIBI KPUCTAJUI-PACTBOp B 0OmMI 00BEM pacTBopa, 3TOT MPOIECC HE COMPOBOXKIACTCS HU BBIJICTICHUEM, HU TIOTJION]CHUEM
TCIIJIOTHI.

B 3aBucumocTH oT TOTO, TEIIOBOM 3(PPEKT KaKOro U3 JBYX MPOIIECCOB (pa3pylIeHHe KPUCTAIa WX THAPATALMS YaCcTHIl) MpeoOdiagaeT, o0 i
TET10BOM 3 (HEKT pacTBOPEHUS MOKET ObITh BETUUUHOMN MOJIOKUTETHHOM UITU OTPULIATEITLHOM.

[IpakTnueckas yactb. Lleas paboThl: onpeaenuTs TerI0Boi A3GEKT pacTBOPEHUS CEPHON KUCIIOTHI, THIPOKCH/Ia HATPUS U HUTpaTa aMMOHHUS .
[Nepedens naTuuKoB TUPPOBOI TaOOPATOPUH: JATYHK TEMITIEPATYPhI MIATHHOBBIH .

JonomauTensHOE 000pyaoBaHue: cTakad Ha 150 M — 3 mIT.; CTEKIIIHHAS MTAI0YKa; IPOMBIBAJIKA; MEpHas MPOOHPKa; IIMaTeNb — 2 T .

Matepuaibl ¥ peakTHBBI: CepHasi KUCIIOTa (KOHII .); THAPOKCH] HATPHUS KPUCTAILUTMIECKUI; HUTPAT aMMOHWS .

Texnuka 6e3omacHoctu: 1.CepHast KHCIIOTa U TUIPOKCHU HATPHS SBIISIOTCS arpeCCUBHBIMHU BemecTBaMu. HeoOxoauMo octeperarbest ux momnagaHus
Ha KOXY U onexnay. 2.bepeus riaza! 3.HeoO0xoMMo MOMHUTH MPABWIIO pa3BeaeHHs KUCIOT. 4.Ha pabodyem MecTe ODKHBI ObITh HEUTPATH3YIOIIUE
cpenctsa: 2%-Hble pacTBOPHI TUApoKapOOHaTa HATPUS U YKCYCHOM KUCIIOTHI.

WHCTpyKIMS K BBIIOJIHEHHUIO:

1.B nepssiit ctakad HaneiTe S0 mu Boabl. 2.C MOMONIBIO AaTYMKA ONPEAETUTE €€ TeMIEpaTypy.

3.01t™epbTe 10 MIT KOHIICHTPUPOBAHHOM CEpHON KHCIOTHI M MEIUIEHHO, NMPH MEpEMENINBAHUN PACcTBOpA CTEKIISTHHOM MAJOYKOW BJIMBANTE CEPHYIO KHCIOTY.
OOpatuTe BHMMaHHE Ha IOPSIOK CMEIIMBAaHUS BOABI U cepHOM kucioThl! CreanTe 3a M3MEHEHHEM TEMIEepaTypsl NPH pacTBOpeHHH KuciaoTsl. HanbGonee
BBICOKOE ITOKa3aHUE TEMIIEpaTyphl 3aHECUTE B Ta0nuily. [JaTunk TIIATEIbHO IPOMONTE BOJIOM.

4.Bo BTOpOif CTakaH MOMECTHTE OKOJIO 8 T TBEPAOrO MOPOIIKA THAPOKCHIA HAaTpus U BiedTe 50 mu Bomel. OmycTUTE JATYUK TEMIEpaTyphl U IepeMeniaiiTe
pactBop. OTMEThTE cCaMoe BBICOKOE 3HAUEHHE TeMITepaTypsl. TmaTeabHO IpOMOiiTe JaTYNK BOIOMH.

5.B Tpermii crakaH HachImbTe 15 T' MENTKOKPHCTAUIMYECKOrO HHUTpaTa aMMOHHS u mpuieiite 50 mim Bogpl. OmycTUTe MATYUK TEMIIEPATYpbl U OBICTPO
nepemenaiite pactsop. Haubonee Hu3koe 3HaueHHE TEMIIEPATYPbl 3aHECUTE B TAOJIHUILY.

Pesynbrarsl n3Mepenuii/HadnoaeHui

Hccnenyemas cucrema JlucTHITHpOBaHHAS BOJA Boga + H2SO4 Boga + NaOH Bonma + NH4NO3

Temnepatypa, °C
BriBoabI:
OTtpa3utb, kakoii TernoBoil 3pdext npeobraanaeT npu pacTBOPEHUH B BOAE CEPHON KUCIOTHI, HUTPAaTa aMMOHHUS, THIPOKCH 1A HATPUSL.
KonTtponbHbie BOIpoCh:

1.00BsicHUTE, TTOUEMY TIPH PACTBOPEHUH OJTHUX BEIIECTB B BOJIC BBIICISIETCS TEIIOTA, IPYTUX — MOTJIOMIAETCS.

2.IlpeamonoxuTe TEIOBOK 23PQEeKT mpoliecca pacCTBOPEHUS B BOJIE THIPOKCHUIA KAJTHSL.




TOUKA \‘POCTA
IIpakTnueckas padora Ne 1. D1eKTPOIUTHI U HEAJIEKTPOJIUTHI '
Teopernueckas yacte. Ilpu pacTBOopeHUU B BOJE€ MOHHBIX COEIMHEHUN IMOJIIPHBIE MOJIEKYJIBI BOJbl OKPY)XKAIOT (COJIBBATUPYIOT) 3aps’KEHHBIE HOHBI,
IepeBoJii UX B pacTBOp. MoJeKyaspHbIE COEIUHEHMSI COJIbBATUPYIOTCA, HO HE paclajaroTcs Ha HOHBI . B mepBoM ciyyae pacTBOp IMPOBOJIUT
AJIEKTPUYECKHUM TOK, BO BTOPOM HET .

Onpenenuth NMPUHAAICKHOCTh BEIIECTBA WIM PAaCTBOPA BELIECTBA K AJIEKTPOJIMUTAM MOKHO IPU MOMOULIM M3MEPEHHUs 3JIEKTpOnpoBOAHOCTH. Ecnu
AJIEKTPOTIPOBOJHOCTh BEJIMKA, TO HCCICAYeMbId OOBEKT — JJICKTPONHT. Eciu 3HaYeHWE 3JIeKTponpoBoAHOCTH MeHbie 20 MkCm/cM, TO 3TO
HEAJIEKTPOJIUT .

[IpakTHueckas 4acTsb.

Lenb paboThI: OnpenenuTh NPUHAIEKHOCTh BEIIECTB, CMECEH BEIIECTB M PACTBOPOB BEIIECTB K JIEKTPOJIUTAM U HEIIEKTPOIUTAM .

[lepeuenr naTumkoB LM(POBON J1a0OPAaTOPUU: JATUUK SIIEKTPONPOBOJHOCTH . JlomOJHUTENbHOE 000pyAOBaHME: cTakaHbl Ha 50 MJI; IITaTUB C
3aKMMOM; IIpOMBIBaJIKa . MaTepuainbl U peakTUBbI: AMCTUIUIMPOBaHHAas Boja; 1Mo 20 MJI 3TUIIOBOTO CHHUpTa, OEH3MHA, KepocuHa; 5%-HOro pacTBopa
caxaposbl, pactBopa ciiupra (1:1), 5%-Horo pacTBopa Xjopunaa HaTpus; 5%-HOTO pacTBOpa XJI0POBOAOPOaa; 5%-HOTO pacTBOpa THAPOKCUIA HATPHUS,
MoBapeHHas coJib (TBEpast), caxap (TBEPIBIN) .

Texnuka 6e3onacuoct: Ilpu pabote ¢ rOprOUYNMH )KUIKOCTAMU (CIIUPT, OEH3UH, KEPOCUH) BOIM3U HE JOJIKHO OBITH OTKPHITOTO OTHSI.

MHCTpYKIMSA K BBIIOJHEHUIO:

1.B cTakaH nmoMecTuTe MOBAPEHHYIO COJIb M OIIYCTUTE B CTAKaH JATYMK JIEKTPONPOBOIHOCTH . [IpoBOIUT 1M COMB 3NEKTPUUIECKUN TOK?
2.AHanoruyHblie ACUCTBUS IPOBEIUTE ¢ caxapo3ol . 3 . B cTtakan HanelTe 20 M1 HCCIeyeMOTro pacTBOpa.

4.0OmycTuTe B HErO JaTYUK JIEKTPOIIPOBOIHOCTH, 3aKPETUIEHHBIN B JIanKe mTaTuBa. Habmromaie 3a N3MEHEHHEM 3HAYECHHUS IICKTPOIIPoBoaHO cTH. Korma
IOKa3aHUA JaT4YUKa IEPECTAHYT USMEHATHCS, 3AITUIITNTE €TI0 3HAYCHUEC B Ta6nnuy .

5.006patute BHUManue! JlaTauK TOCiIe KaKIO0TO OIBITa TIIATEIHHO MTPOMBIBAETCS BOAON. 6.3aTeM AATUMK OITyCTUTE B CICIYIOIINI pacTBOp . AHAJI OTHIHBIC

JIEWCTBUS MPOJIeTIaliTe CO BCEMH PACTBOPAMHU. Pe3ynpTaThl H3MepeHun
Ne omreita | Ha3Banwe BemecTBa, pacTBOpa 3HaYeHHE AIEKTPONPOBOAHOCTH, MKCM/CM DIIEKTPOIIAT UITH HEIJISKTPOITUT
1
2

KoHTpomnbsHbIE BOIIPOCHI:

1.0O6pamaroT BHUMaHKE, YTO HU JAUCTUJUIMPOBAHHAS BOJA, HU TBEP/As COJb HE MPOBOJAT NIEKTPUUYECKOIO TOKA. TeM He MeHee pacTBOpP COJIM B BOJIE
IIPOBOJIUT AJIEKTPUYECKUNA TOK. DTO 3HAUUT, YTO B PACTBOPE OTKY/AA-TO MOSBISAIOTCS MOJBMKHBIE 3apsaabl. 1101 3T0 HabmtoAeHUEe BBOAAT ONpeEIe/ieHIE
IEKTPOJINTA U MEXAHU3M NIEKTPOJIUTUYECKON JUCCOLUALUH.

2 . Beerna nu BOJHBIE pacTBOPBI BEIIECTB MPOBOAAT MIEKTpudeckuil Tok? He Bcerna, T.e. HEKOTOPHIE BEIIECTBA HE JAIOT MOHOB IIPH PACTBOPEHMH .
OT0 — BellecTBa ¢ MOJIEKYJISIPHOM KpUcTalindeckon pemérkoit. 3.3aganus mis noarotosku k I'MA, BITP

A) K xopo11o pacTBOPUMBIM 3JI€KTPOIIMTAM OTHOCSATCS:

l.runpokeun 6apus; 2.¢ochar marnus; 3.cyabdun meau(ll); 4. xkapOoHaT KanbIus.

b) Dnexrpudeckuii TOK TPOBOJIUT:

1.pacTBOp ATHJIOBOTO CIIUPTA; 2.pacTBOP INIMLEPHHA; 3.pacTBOP TIIIOKO3bI; 4.pacTBOP THIPOKCHIA KAJIbLIMS.

JladopaTopHblii onbIT Ne 1. «BinsiHue pacTBOpPUTE/ISl HA IUCCOLMALIMIOY
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Teopernueckas yactb. Bo MHOIMX XJIOpHIax MEPEXOAHBIX META/UIOB CBSI3M MMEIOT B 3HAYUTEJIBHOM MEpe KOBAJICHTHBIN Xapakrep . ManonosspHbie
pacTBopuTenu (CIHPT WM AaIleTOH) COJIBBATUPYIOT MOJICKYNBI IeMuKoM. [Ipu m100aBlIeHUM BOJBI OHA COJIBBATUPYET WOHBI, BBI3BIBAS
3NEKTPOJUTHYECKYIO JUcconnanuio . LIBeT pacTBopa rnpu 3T0M U3MEHSIETCS, a AIEKTPOIPOBOJHOCTD PE3KO BO3PACTAET .

[Ipaktuueckas yactp. Llenb paboThl: chopMUpOBATH MPEICTABICHUE O POJIH PACTBOPUTEIS B DJIEKTPOJIUTUUECKOU TUCCOIHAIUH.

[epedens naTYNKOB HUPPOBOH TaOOPATOPUH: JATUHK IEKTPOIPOBOTHOCTH .

JononauTensHOe 000pyJ0BaHUE: ABA BRICOKMX XUMHUECKHUX cTakaHa (50 MiI); CTEeKIISTHHAS MalouKa.

Martepuansl u peaktuBbl: CuCl2 6e3BoHbIN (MMeeT KOpUIHEBBIN 1BET . [lomydaror, HarpeBas KPUCTAJUIOTHAPAT B YAIlIKe JIJIsl BRIIAPUBAHUS . XPaHST
B IUIOTHO 3aKPBITOM COCYJIE); alleTOH WM CITUPT .

Texnuka 6e3onacHoctu: 1 . CnupTt U aneToH — roprouue BemectBa. He ncnonb3oBath oTKpbITOE IuiaMs. CriennaibHble Mepbl 0€30MacCHOCTH MPH
paboTe ¢ TOPIOYUMH KUJIKOCTAMH. M30eraTh rmonaganus cojieid Meu Ha KOXKY U 0Ky, TaK KaK OHU SI/TOBUTHI.

2 . Ilpu nonasanuu CMBITH XOJIOJHOW BOAOH O6€3 MbLIa.

MHCTpyKIUSA K BBITOJIHEHUIO:

1.B xumuueckuii crakad HacbinbTe ~0,5 r 6e3Boanoro xjaopuaa meau (II) CuCl2 u Haneiite ~25 M1 ciupTa WM alleToOHA .

2.PacTBopuTe BeleCTBO, MEpEMEIIMBas COACPKMMOE CTaKaHa CTEKIITHHOM Majioukor. Eciiu pacTBOPUTH COJIb TOJHOCTBIO HE YIAETCs, aKKypaTHO CJIeHTe
IIOJIYYEHHBIN PacTBOp B APYTOM CTAKaH.

3.Ilorpy3ure B pacTBOp IIyH JATYNKA SJEKTPOIPOBOJTHOCTH U H3MEPHTE AIEKTPOIPOBOTHOCTD .

4.006paTtnTe BHIMaHME HA [IBET pacTBopa. [Ipuieiite k pactBopy 25 mi Bogsl. [lepememaiite, oOparnute BHUMaHue Ha U3MEHEHNE OKpacku. 5.M13meprTe
3JIEKTPONPOBOJHOCTH MOTYYEHHOTO PACTBOPA .

Pe3ynbrarel nzmepenuii/HabmoaeHui

BemectBo DNIEKTPOIPOBOTHOCTE B CITUPTE (AIleTOHE) DIIEKTPOIPOBOTHOCTE TIOCTIE TOOABICHHS BOJIBI

Xmopun menu (1)
BriBoabl: OTpa3uth BIMSAHUE PACTBOPUTENS HA AJIEKTPOIPOBOJHOCT COJIH.

KonTtponbabie Bompockl: 1.0 4éM CBHIETEILCTBYET POCT AIEKTPOIPOBOJIHOCTH COJIM NPHU A0OaBiaeHUHU Boabl? 2 . [louemy u3MeHsieTcs 1iBeT pacTBopa’?
3 . Kak BiauseT npupoja pacCTBOPUTEIIS HA SJICKTPOIUTUUECKYIO JUCCOLMAIIAIO0?

JladopaTopHblii onbIT Ne 2. «CWiIbHBIE U cJIa0ble 3JIeKTPOJIUTHI»

Teopernueckas 4acTb. DJIEKTPOIUTAMU HA3bIBAIOTCS BEIIECTBA, PACIIAJAIOIINECS HA HOHBI BCIEICTBUE HIIEKTPOIUTHUECKOMN

aucconanuu. PacTBOpbI 3J€KTPOJIUTOB SIBISIOTCA MPOBOJHUKAMHU BTOPOTO pOJAd, TaK Kak IMPOBOJAAT JJIEKTPUUECKHM TOK 3a c4€r MOHOB. llo
CIOCOOHOCTH K DJICKTPOJIUTHUYECKON IUCCOIUAIIMK AJIEKTPOIUTHI YCIIOBHO PA3AeNsioT Ha CHIbHBIE U cia0ble. CHIIbHBIE DIEKTPOIUTHI MPAKTHUECKU
MOJIHOCTHIO IUCCOIIMMPOBAHBI HA HOHBI B pa30aBIeHHBIX pacTBOpax . K HUM OTHOCATCS MHOTHE HEOPraHUYECKHE COJI, HEKOTOPhIE KUCIOTHI U IIETI0YU
. Crabple 3MeKTpO- JUTHI JIUIIh YACTUYHO JUCCOIMHUPOBAHBI HA MOHBI, KOTOPHIE HAXOASTCA B TMHAMHUYECKOM PaBHOBECHUU C HEJIWCCOLIMUPOBAHHBIMU
Mosiekynamu . K c1abbIM 37eKTpOIUTaM OTHOCSATCS MHOTHE OPraHUYEeCKHE KHCIOTH M1 OCHOBAHHS .

[IpakTiueckas yactb. Llenp pabOThI: OMpeNeNnuTh, SBISIFOTCS 1M BBIJAHHBIC BEIIECTBA CHIIBHBIMH WU CIHAOBIMU DJEKTPOJIUTAMH HAa OCHOBAHHH
U3MEPEHHUS DIIEKTPOIIPOBOJHOCTH UX PACTBOPOB .

[lepedens naTuuKoB HUPPOBOH TaOOPATOPUH: JATUHK JIEKTPOIPOBOTHOCTH .

HononHuTenbHOe 000pyJOBaHUE: TP XUMHUECKHUX cTakaHa (25—50 mit), mpoMbIBajiKa ¢ AUCTHIUIMPOBAHHOW BOJOH .

Martepuansl u peaktuBbl: 10 %-Hble pacTBOPHI COJISTHOM, A30THOW U YKCYCHOU KHCIOT (KeNaTeNIbHO B KalelbHUIIAX); (GUIbTpoBaibHas Oymara .



TOUKA \' POCTA
Texuuka 6e3omacHocTr: Cobironaiite Mepbl 6€30MacCHOCTH MPH PabOTe C KUCIOTAMHU U IIET0YaMHU. \

MHCTpyKIMSA K BBITOIHEHUIO:

1.B 1pu crakana HajelTe mo 25—50 M1 JUCTUITIMPOBAHHONW BOJIBI.

2.B nepBblil cTakaH q00aBbTe | Kamio YKCYCHON KHCIIOTBI, BO BTOPOW — COJITHOM, B TPETHI — a30THOM.

3.M3MephTe DIIeKTPOITPOBOJHOCTD KaXX/I0T0 PACTBOPA, BBITHPAs Iy (HILTPOBAIBHON OyMaroi mocie Kaskaoro U3MepeHus .
PesynpTaTel H3MepeHuit

Ne mpoObI  [3HAYEHHE DIIEKTPOITPOBOJHOCTH, MKCM/CM HaseaHue BBIIAHHOTO BELIECTBA

1
2
3
BeiBoapl: OTpasure NpUHAIEKHOCTD BEIECTB K CHIIBHBIM U C1a0bIM 3JeKTpouTaM. KOHTpOoJIbHBIE BOIIPOCHI:

1.ITouemy pacTBOp COJIIHON KUCJIOTHI JTy4llle IPOBOAUT AIEKTPUUECKHUI TOK IO CPAaBHEHHUIO C pACTBOPOM YKCYCHOM KHUCIOTHI?
2.K KaKuM 3JeKTPOJIMTaM OTHOCHUTCS pacTBOP a30THOM KUCIOTHI? 3 . 3amanue yist moarotoBku k ['MA, BITP

DopMyIIbl TOJIBKO €Ia0BIX JIEKTPOJIUTOB MPEACTABICHBI B PAIY:
1.Ca(OH)2, H2S, H2S04 2.H2CO3, NH3-H20, H2S 3.KOH, KNO3, HCI 4.ZnSO4, MgClI2, HBr

JdemoncTpaunoHHbIH onbIT Ne 2. «3yyeHue BJAMSHUA PA3JTHYHBIX (PAKTOPOB HA CKOPOCTH PeaKkmumn»

Teopernueckas gactb. CyIecTBYIOT pa3Hble MOAU(DHUKAIINN TPUOOpa AT U3YyUEHUST XUMUYECKUX peakiuid. B 0HOW KOHCTPYKITUU POJIb peakTopa
BBITIOJTHSIET OOBIYHASI POOMPKA, B IPYroM, 6ojee COBpeMEeHHOMU, — cocya JlanmopTa.

OpnHako TeXHHMKa JEMOHCTPALMH SKCIEPUMEHTA OCTAETCS OAMHAKOBOW. MeHseTcs IUIIb NOPSAJI0K CMEIIMBAaHUS pearupyroniux semecrs. CHavana B
MPOOUPKY-PEaKTOP 3aJIMBACTCS PACTBOP KUCIOTHI, @ B HETO MMOMEIIAETCsl TBEPI0€ BEIIECTBO (LIUHK, MPaMop).

[IpakTnueckas yactb. Llenp paboThl: U3yUUTH BIMUSIHUE PA3IMYHbIX ()aKTOPOB HA CKOPOCTh XMMHUECKOM peakluu.

[lepeuenp maTankoB U POBON JTaOOPATOPHH: JATINK TEMITEPATYPhI INTATHHOBBIM.

JlononauTenbHOE 000pyI0BaHUE: TPUOOP AJIS U3YUEHUSI CKOPOCTH XMMHUECKUX PEaKLUii; dJIeKTpuUecKas MINTKa; CTaKaH XuMudeckuil Ha 250 mut;
HImaTeb; KPUCTAIUIA3ATOP VI MpoMbIBaHUs cocynoB Jlangonbsra; mpodupku [1X-21 (3 mT .) .

Martepuanbl U peakTUBBI: COJisiHas KucioTa (4%-Helif); consnas kuciota (10%-Hbli); KycOUKH MpaMopa; MOPOIIOK MpaMopa; YKCycHas kuciota (6%-
HBIH); HUHK; Iepokcul Bogopoaa (3%-ubli); nuokcua Mapranua (IV) .

Texnunka 6e3onacHocTr: CoOIr0AaTh MpaBwiia padOThI C KUCIOTAMH U HATPEBATEINBHBIME JIEKTPUIECKAMHU TTPUO0- PaMH .

MNHCTpyKIMS K BHITOTHEHUIO:

OmnpiT 1.BiiustHue npupoapl pearupyrommx BeIecTB Ha CKOPOCTh XUMHUECKON peakiun

B oxno xoneno cocyaa Jlanmonbra Hanelte 3 mu 1 M pacTBop ykcycHOU KuUCHOTHI (FI6%-HBI pacTBOp), B APYroe KOJEHO MOMECTUTE 2—3 TpaHyIbl
nuHKa. Bo BTOpOil cocyn Jlan- nonbra Hanelte 3 Ma 1 M constHO#M kucnoTel (4%-Hbli), B Ipyroe KojeHo — 2—3 rpaHynsl nuHka . [Ipucoenunure
cocyabl JlaHm0bTa K MAHOMETPHUECKUM TPYOKaMm.

O6paTI/ITC BHHUMaHHE! OI[HOBpCMCHHO Hepenel‘/'lTe KHCJIIOTBI B COCyHdax JlangonpTa K T'paHyJlaM [HWHKa. CpaBHI/ITC YPOBHU JKUAKOCTU B
MaHOMCTPHUYCCKUX pr61<ax. Yyamuecs aeaT BeIBOI O pa3H0171 CKOPOCTHU XUMHUYCCKUX pCaKI_II/Iﬁ .



OnplT 2. BiinsiHue KOHIIEHTPALUKU pEarupyOINX BEIIECTB HA CKOPOCTh XMMHUECKON peaKkluu
B onno koneno cocyna Jlanponwsra Haneire 3 mit 4%-HOM COJSTHOM KUCIOTHI, B IPYroe KOJIEHO MmoMecTuTe 2—3 rpaHyibl IMHKa . Bo BTOpO# cocyn
Jlannonbra Haneiite 3 mi 10%-HOM CONSHOM KHUCIOTBHL, B ApYyroe KoJeHO — 2—3 rpanyiabl LuHKa. [lpucoenunure cocynsl JlangonsTa K
MaHOMETPUYECKUM TPyOKaM.

Oobpatute BHUMaHue! OJHOBPEMEHHO TIepenelTe KUCIOThl B cocyaax Jlanmonbra K rpaHynaMm LuHKAa. CpaBHUTE YPOBHU JKMJKOCTH B
MaHOMETPUYECKHUX TpyOKax. VYuyaiuecs Aeat0T BBIBOJ O pa3HOM CKOPOCTU XUMHUUYECKUX PEaKLU.

Omnpit 3. BiiusiHue TemnepaTypbl pearupyronix BEIIeCTB Ha CKOPOCTh XUMUYECKOM peakuu

B onno xoneno cocyna Jlanponera Hanmerite 3 Ma 10 % constHOM KHCIIOTHI, B APYroe KOJIGHO MOMECTUTe 2—3 TpaHylbl IMHKA . Bo BTOpO# cocyn
Jlannonbra Haneiite 3 mu 10%-HON comsi- HOW KHUCIOTHI, Harperoil Ha BojasHOW Oane 1o 50 °C, B apyroe kojieHO — 2—3 TpaHyibl LUHKA.
[Ipucoenunute cocyapl Jlan10/bTa K MAHOMETPUYECKUM TPYOKaMm.

Obpatute BHUMaHue! OJHOBpPEMEHHO TMepenelTe KHUCIOThl B cocyaax Jlanmonbra K rpaHynaMm LuHKAa. CpaBHUTE YPOBHHU JKMJKOCTH B
MaHOMETPUYECKHUX TpyOKax. VYyaiuecs Aena0T BBIBOJ O Pa3HOM CKOPOCTH XUMUYECKUX PEAKIIHH .

OmnbiT Ne 4. BausiHre NOBEPXHOCTH CONPUKOCHOBEHHSI pEarupyrOINX BENIECTB HA CKOPOCTh XUMHUYECKON PEAKIINH

B oano xosneno cocyna JlanmonbTa HaneiTe 3 Mit 4%-HOW CONSTHOM KHUCIIOTHI, B IPYroe KOJEHO TOMeCTHTe | T Mpamopa, B3SITOTO B BHjIE Kycouka. Bo
BTOpOH cocyx Jlannonbra Haneite 3 miut 4%-HOH COJITHOM KHUCIIOTHI, B Apyroe KojeHo — 1 r nopomika Mpamopa. Ilpucoeaunure cocyast JlanaonbTa K
MaHOMETPUYECKUM TpyOKaM.

O6parure BHUManue! OMHOBPEMEHHO TIEpeNieTe KHUCIOTHI B cocynax Jlanmonpra K Mpamopy nuHKAa. CpaBHUTE YPOBHU IKUIKOCTH B
MaHOMETPUYECKHX TpyOKax. VYuyamuecs Aenat0T BBIBOJI O Pa3HOM CKOPOCTH XUMUYECKUX PEAKIIHIA.

OnbIT 5. BiustHue katanu3aropa Ha CKOPOCTh XUMHYECKOW peaKIuu

B crakan ¢ Bogo#, Harpetoii 1o 50 °C, nomectute 2 JeMOHCTpallMOHHBIE TPOOUpPKH ¢ 2 mMil 3% -HOTO pacTBopa Nnepokcuaa BoJopoaa. BeiiepxkuBaror
MpoOUpPKH B BOJE OKOJO 2 MHH. M3BiekuTe mpoOUpKU W3 BOJASHOW OaHM U NPOJAEMOHCTPUPYHTE ydalllUMCS pe3ylbTaT — Ha CTEHKAaX MpOOHpPKH
MOSIBUJINCH IY3BIPbKH Ta3a Kuciopoda. B onHy u3 mpoOupok BHECHTEe HAa KOHYMKE Immarens auokcun mapranma (IV) . HaGmionmator sHepruunoe
BbIJICTICHUE KUCIOPOA.

KonTpomsnsie Bompocsl: 1.0T kakux (pakToOpoB 3aBUCUT CKOPOCTh XUMHUECKOH peakuun? 2.ITouemy pasiokeHue nepokcuaa BoJI0poaa B MIPUCYT CTBUH
nrokcuaa mapranua (IV) cuauana uaér ouens ObICTPO, a 3aTeM 3aMeyisieTcs?

3.3amanus A pa3BUTHS QYHKIIMOHAIEHONW TPaMOTHOCTH:

B Tpu onuHakoBbie MPOOUPKH YUSHUKH HAIWIM MO 5 MJI pacTBOpPA COJIIHOM KUCIOTHI OJMHAKOBOM KOHIIEHTpaluu. B mepByro mpoOUpKy MOJIOKUIU
CTPYKKH 3KeJie3a, BO BTOPYIO — CTPYXKHU IIUHKA, B TPETHIO — CTPYKKHU HEU3BECTHOTO CBETJIOTO SIPKO OJIECTSIIETO

Metaiia. Hanbornee MHTEHCHUBHO BBIJIENEHHUE ra3a HAOMIOJAIM B TPeThed MPOOUpPKE C HEM3BECTHBIM METAJIOM. BoC/
BTOpO MpOOUpPKE C IIMHKOM HMHTEHCUBHOCThH BBIIEJIEHUS ra3a ObUla MEHbIIE, YeM B TpeThel. B mepBoil mpoOupke c
’KeJIe30M HHTEHCUBHOCTD BbIJIENICHH ra3a Obljla HAMMEHbLICH. B
a)/leiictBue Kakoro QaxTopa, BIMSIOIIEI0 Ha CKOPOCTb peakuuu, HaOmronanu yvamuecs? 0) Kakoil meramn mor
HaXOJIUThCS B TpeThel npoOupke? 3anuiIuTe Ha3BaHUE MeTaa.

4, Ha Fpa(l)I/IKC npeacraBjieHa 3aBUCUMOCTb KOHLCHTPALIMKM MCXOAHBIX BCHICCTB U IMPOAYKTOB PCAKIIMU OT BPEMCHU HMPOTCKAHHUA
peaKkuuu:

Puc. 20. I'paduk 3aBHCHMOCTH KOHLIEHTPAIIMM MCXOJHBIX BEUIECTB W MPOJYKTOB PEAKLUUU OT BPEMEHH IMPOTEKAHHS A
peakuuu

A

OHpe,Z[eJ'II/ITC, Kakast KpuBas OIMUCBIBACT UBMCHCHHNUC KOHICHTPAllUU UCXOAHbIX BCUICCTB, d KaKasl — IIPOAYKTOB pCAKIIHU .

Ty
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