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[HosicHuTebHAs 3amMUCKA -
Paboyas mporpamma 1o XMMHHU Ha ypOBHE OCHOBHOTO 001Ier0 00pa30BaHUs COCTaBJIEHA HA OCHOBE MOJIOKEHUNH U TpeOOBaHMIA K Pe3yJIbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbl, MPEICTaBICHHBIX B DeepatbHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOTO 001Iero o0pa3oBaHus,
YTBEPKIEHHOTO MpUKa3oM MuHucrepcTBa o0pazoBanus U Hayku PO Ne 287 ot 31.05.2021, c yuerom IIpumepHoii mporpammel Boctiutanusi, OCHOBHOM
oOpazoBarensHol iporpaMMel MKOYVY «Jlenunckast COLL Ne3y» ocroBHOTO 0011€r0 00pa3oBanus, AIanTHPOBAHOOH MPOrpaMMbl OCHOBHOTO OOIIIEro
obpazoBanust MKOYVY «Jlenunckass COILL Ne3y, mpumepHnoii paboueii mporpammbsl MHCTHTYTa cTparteruu pa3BuTHs oOpasoBanus Poccuiickoir AkageMun
obpaszoBanus M, 2023
B COOTBETCTBHUH C
- [Tonosxenuem o paboueit mporpamme yueoHoro npeamera, kypca MKOVY «Jleannckas COLLL No3».
Y OPUEHTHUPOBAHA HA pean3alliio B IIEHTPE 00pa30BaHUs €CTECTBEHHOHAYYHON U TEXHOJOTUUYECKOM HampaBieHHOCTeN « Touka pocTay,
co3nanHoro Ha 6aze MKOVY «Jlenunckas COIL Ne3» c nenbto pa3BuUTHS y 0OOyYarolIMXCS €CTECTBEHHOHAYYHOW TI'pPaMOTHOCTH,
dhopMuUpOBaHUS KPUTHYECKOTO W KPEATHMBHOTO MBIIIUICHUS, COBEPIICHCTBOBAHMS HABBIKOB €CTECTBEHHOHAYYHOW M TEXHOJIOTHYECKON
HaIpaBJICHHOCTU, a TakKe IS MPaKTHUYeCKoW OTpabOoTKM ydeOHOro marepuana Mo y4deOHbIM mpeameTaM «Duszukay, «Xumus»,
«buomnorus, «TexHomorus».

Ha 06a3e mnentpa «Touka poctay obecneunmBaeTcs peaqusanus 00pa30BaTEIbHBIX MIPOrPaMM €CTECTBEHHOHAYYHOUW U
TEXHOJIOTUYECKON HAIpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUM C TPeOOBAaHMSMU 3aKOHOJATENLCTBA B cepe 0O0pa3oBaHUs U C
yuéroM pekomeHaauuii @DexnepanbHOro omepatopa ydeOHoro mnpeamera «Xumus». OOpaszoBarenbHas Mporpamma IO3BOJSET
UHTETPUPOBATh pealiu3yeMble 3/1eCh MOJXOJbl, CTPYKTYpY M COAEpXaHHe IpU OpraHu3anuu oOydyeHHus XUMUU B 8—9 Kiaccax,
BBICTPOEHHOM Ha 0aze J1r000ro U3 AOCTYHHBIX ydeOHo-meTtoauueckux komiuiekcoB (YMK). Hcnonb3oBanue o60pyqoBaHus LIEHTpa
«Touka pocTa» 1O3BOJISET CO31aTh YCIOBUA:

* ISl pacIIUPEHUs COJCPIKAHUS IIKOIHHOTO XUMUYECKOT0 00pa30BaHus;

* JIJIs1 IOBBIIICHUS TTO3HABATEIBHON aKTUBHOCTHU 00YYAOIIUXCS B €CTECTBEHHOHAYYHOM 001acTH;

* JUIS pa3BUTHUS JMYHOCTH pebeHKa B mpoliecce OOy4YeHHs XUMHUH, €ro CrHocoOHOcTed, (OpPMUPOBAHMS U YJIOBIETBOPEHUS
COILIMANILHO 3HAYMMBIX MHTEPECOB U MOTPEOHOCTENH;

711 paboOThI ¢ OJApEHHBIMU IIKOJIbHUKAMU, OPTaHU3AIMHN WX Pa3BUTHS B PA3IMUHBIX OOJACTAX 00pa30BaTeNbHOM, TBOPUECKOMN
NEATCIBHOCTH.

[Tpumensiss uudpoBbie 1abopaTopu Ha ypOKaX XHMMHH, YYallHecs CMOTYT BBIMOJHUTH MHOKECTBO JaO0OpaTOpHBIX paboT u
SKCIEPUMEHTOB I10 MPOrpaMMe OCHOBHOM IIKOJIBI.
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KparTkoe onucanue mojaxoa0B K CTPYKTYPHPOBAHUIO MATEPHUAJIOB
B oopazosamenvuoit npozpamme (OIl) npedocmaesnenst ciedyoujue pazoensl:
1 .MeTo1bI U3y4EeHHUS BEIIECTB M XUMUYECKUX SBIICHUH. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMUHU .
2 . IlepBoHauanbHble XUMHUYECKHE TOHATHS . 3 . PacTBOphl. 4.OCHOBHBIE KJIaCChl HEOPTaHMUYECKUX COCTUHEHUN. 5. TeopHs dIeKTPOTUTHUECKON
TUccoIanuu. 6. XMMHUECKHE peakiuu. 7. XUMUYECKUE FIEMEHTHI (CBOMCTBA METAJLIOB, HEMETAJNIOB U UX COCAMHEHUI).

B ocHOBY BbIZIETICHHS TaKUX Pa3/eNiOB 3AJI0’KEH XUMHUYECKUH IKCIIEPHUMEHT, TPAJAULMOHHAs crcTeMa u3ydeHus xuMmuu. OCHOBHOM (opmoii
y4eOHON AEATENBHOCTH SBISETCS XUMHUYECKHH SKCHEPUMEHT, MPOBOAWMBIA B BHJE JIA0OPATOPHBIX, NMPAKTHUYECKUX PabOT M JIEMOHCTpAIH.
JleMOHCTpallMOHHBIA SKCIEPUMEHT MPOBOAMTCS B TOM Cilyyae, €CIM OH ONAceH Ui BBINOJHEHMS YYallUMUCS WIM HMEIoLMiics npubop
MIPEJICTaBJIEH B €IMHCTBEHHOM IK3EMILISIPE.

J1st m3ydeHus npeaMera « XuMHsD» Ha ITane 0CHOBHOI0 001ero oopaszosanusi orpoautcest 140 yacos: 8 kiacc - 70 wacos; 9 kimacc —70 Jacos.

JlanHast oOpa3oBaTelbHas IporpaMMa OOECIeYMBAaET YCBOCHHME Yy4alllUMHCS BaXXHEHIIMX XUMHYECKUX 3aKOHOB, TEOpUH U TOHATHUH;
(dbopMUpyeT MpeICTaBICHUE O POJIM XMMHUHU B OKPYXKAIOUIEM MHUpE M KU3HU yesoBeka. [Ipm 3TOM OCHOBHOE BHMMAaHHE YAEISETCS CYHIHOCTH
XMUMHUYECKUX PeaKLUi U METOJaM UX OCYIIECTBICHHUS.

OmHUM W3 OCHOBHBIX NMPUHIUIIOB MMOCTPOSHHSI TPOTPaMMBI SIBIISIETCS] TIPUHITAIT JOCTYITHOCTH . DKCIIEpUMEHTAIbHBIE JaHHBIC, TOTYyICHHBIC
YYalIUMHUCS TPU BBIMOJIHEHUH KOJIMYECTBEHHBIX OIBITOB, MO3BOJSIOT YYAIIUMCS CaMOCTOSITENILHO J1€NIaTh BBIBOJbI, BBISBIISTH 3aKOHOMEPHOCTH.
[Toaxonpl, 3a0KEHHBIE B COAEpKAHUE MPOrpaMMBbl Kypca, CO3/1al0T HEOOXOAUMbIE YCIIOBUS IJIi CUCTEMHOTO YCBOCHHMSI YYAIIMUMUCS OCHOB HAyKH,
Ui 0OecrieyeH s pa3BUBAIOIIETO U BOCIIUTHIBAIOLIETO BO3ACHCTBHS 00YUYEHHUs Ha JIMYHOCTD y4Yallerocs.

dopmupyemble 3HaHUS JOJDKHBI CTaTh OCHOBOM CUCTEMbI YOSKIEHUH MIKOJIBbHUKA, IIEHTPAIbHBIM SAPOM €r0 HAy4YHOT'0 MUPOBO33PEHUSI.

Onucanue MmarepuaJbHO-TeXHHUYECKON 0a3bl HeHTPa «Touka pocTay,
HCI0JIb3YyEeMOT0 AJIfl peajin3auuuo0pa3oBaTejibHbIX IPOrPaMM B PaAMKAaX NPenoaaBaHusA XUMHUAH

Hugposan (xomnviomepnas) nadopamopusa (LIJI), nporpaMMHO-anmapaTHBIA KOMIUIEKC, JIaTYMKOBas CHCTEMa — KOMIUIEKT Yy4eOHOTO
00opynoBaHuUs, BKIIOYAIOIMINNA U3MEPHUTENbHBIM 00K, HHTEepdEeiic KOTOPOro Mmo3BOJsET 00eceynBaTh CBSI3b C MEPCOHAIBHBIM KOMIIBIOTEPOM, U
Ha0Op JAaTYMKOB, PETUCTPUPYIOMIMNX 3HAYCHUS PA3THUHBIX (PU3UUECKUX BETUYHH.

Jlamyuk memnepamypsl nA1AMUHOELH — TIPOCTOM U HAAEKHBIN NaTYMK, NpeJHA3HAUCH IS U3MEPEHUs] TEMIEpaTypsl B BOJIHBIX PAcTBOPax U B
ra3oBbIx cpenax. iMeer pasnuunbiii nuana3ol uaMepenui ot —40 1o +180 °C. TexHnueckne xapaKTEpUCTHKHU 1aTYMKA YKa3aHbl B UHCTPYKIUU I10
sKcIyaTauu. damuux memnepamypel mepmonapusiii NpeaHa3HaueH 1 u3Mmepenus temmnepatyp 10 900 oC. Mcnonb3yercst npu BbINOIHEHUU
paboT, CBA3aHHBIX C U3MEPEHUEM TeMIIepaTyp MIaMeHH, MIABJICHHUS U Pa3I0KEHHsI BEIIECTB.

Jlamuux onmuueckoil naomuocmu (Konopumemp) — TpPENHA3HAYEH I HM3MEPEHUS ONTHUYECKOM IUIOTHOCTH OKpAllleHHBIX PAaCTBOPOB.
Ucnonw3yercs npu nzydeHun tem «PactBopei», «CKOPOCTh XUMHUECKUX PEAKLU», ONPEIECICHUN KOHIEHTPAIIMU OKPAILIEHHBIX HOHOB.

Jlamyux pH mnpenHasHaueH [UIsi WU3MEPEHHS BOJOPOAHOTO TMokazarens (pH) BOAHBIX pacTBOPOB B Pa3TUYHBIX HCCIEAOBAHUAX OOBEKTOB
OKPY’>KAIOILIEN CPEJIBI.

Jlamuuk 2nekmponpoeoonocmu NpeHAZHAUCH IS U3MEPEHUS YIIEIbHON 3JIEKTPONPOBOAHOCTH JKUJIKOCTEH, B TOM YMCIIE€ U BOJHBIX PacTBOPOB
BelecTB. [IpuMensieTcs npu U3y4yeHUr TEOPHUH SIEKTPOJIUTUYECKON AUCCOLIMAIINY, XapAKTEPUCTHK BOJIHBIX PACTBOPOB
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Jlamuuk Xnopuo-uonoe VCToNb3yeTcs JUIsl KOJIMYECTBEHHOIO OINPEICIICHHS COJEPKaHUsI MOHOB XJIOpa B BOJHBIX PAacTBOpax, MOYBE, MPOIYKTax
nutanus. K matunky mojkimrodaercs moHocelneKTuBHbIN 3ekTpoa (MCD) (pabouunii 21eKTpo), MOTEHIIMAT KOTOPOTO 3aBHCHUT OT KOHIICHTPAIUU
OTIpEICNIIEMOTO HOHA, B JJAHHOM ciydae OoT KoHieHTpanuu aHuoHoB Cl. TTorennuan UCDO onpenensitoT OTHOCUTEIBHO 3JIEKTPOa CPAaBHEHUS, KaK
MIPaBUJIIO, XJIOPCEPEOPSHOTO.

Jlamuux Humpam-uoHoé TPEIHA3HAYEH ISl KOJMYECTBEHHOTO OIPEACNICHUS HHUTPATOB B PA3IUYHBIX OOBEKTAX OKPYXKAIOLIEH Cpeibl: BOJIE,
oBoIax, (pyKkTax, KOJOACHBIX U3JIEIHSX H T.I.

Mukpockon yugposoii ipeTHa3HAYCH JIIS H3yICHUS (OPMBI KPUCTAIIOB U HAOIIOCHHUS 32 POCTOM KPHCTAIIIOB.

Annapam ona nposeedenun xumuyeckux peaxyuil (AIIXP) nipeqHazHayeH s TOJYYE€HUS U JEMOHCTPAIUA CBOMCTB TOKCHYHBIX IMAPOB U Ta30B .
OTHU BeIIeCTBA TOJY4arOTCSl B KojOe-peakTope, W TMpu HarpeBaHuu (uWiam Oe3 HarpeBaHWs) ra3000pa3Hble BEIIECTBA NPOXOIAT dYepes
MOTJIOTUTENBHBIE EMKOCTH (HACaJIKK) C paCTBOpPaMH PEareHTOB, BCTYMAIOT ¢ HUMU B peakiuio. M30BITOK Ta3a MoTJIONIaeTCs KUJIKUMH U TBEPIBIMHU
peareHTamu, a Tak’K€ aKTUBUPOBAHHBIM yIJIEM. ATmapar 4Jaiile BCEro UCMOJIb3YIOT JJIs TOJIyY€HUS B IEMOHCTPAIlMU CBOMCTB XJIOpa, CEPOBOIOPO/IA.
Ilpuéop ona demoncmpayuu 3a6ucumocmu  CKOpPOCMU XUMUYECKUX PEaKyUuil Om pa3nuyHelX paKxmopoe VCTONb3yI0T IPU U3yYEeHUH TeMbl
«CKOpOCTh XMUMHYECKOW peakmuuy U TerioBoro 3ddexra xumMudeckux peakiuid. [Ipubop maét BO3MOKHOCTh AKCIIEPUMEHTAIILHO HCCIIEIOBATH
BIIUSIHUE HA CKOPOCTh XMMUYECKHX PEAKIUH CIEAYIOMHUX (PaKTOPOB: MPUPOJIBI PEArupyrOIINX BEIIECTB, KOHIICHTPAIIUH PEArupyIOMIUX BEIIECTB,
TIJTOIAIA TPAHUITI pa3jieria pa3 B TETEePOTreHHBIX CUCTEMaX (MIOBEPXHOCTH COMPUKOCHOBEHUS MEXTy PEarupyroliMH BEIIECTBAMHU), TEMIIEPATYPHI,
KaTaauzaTopa, MHTHOUTOpa.

Ilunemka-0o3zamop — TtpucnocobiIeHne, HCIONb3yeMOoe B JIabopaTopuH s OTMEpPUBAHUSA OMNpenesn€HHOTo 00béMa xuakoctu. Ilunerku
BBINTYCKAIOTCSI TIEPEMEHHOTO U TMOCTOSHHOrO 00b&éMa. B kommuiekTsl 00OpymOBaHUS JUIsI MEAMLUMHCKUX KJIACCOB BXOISAT YNOOHBIE MHITETKH-
7103aTOPBI OJTHOKAHAJIbHBIE, TIO3BOJISIOIINE HACTPOUTH HEOOXOAUMBIN 00bEM 0TOMpPAEMOM KUIKOCTH B TPEX PA3IMYHBIX AUAIIa30HaX.

bana kombéunuposannasa npenHazHauyeHa JUid HarpeBa CTEKISHHBIX U (PapdopoBBIX COCYNOB, KOrjaa TpeOyeTcsi cO3AaTh BOKPYI HArpeBaeMoro
cocy/la paBHOMEpPHOE TeMIlepaTypHOe IoJie, u30eXarTh HCIOIb30BaHHUS OTKPBITOTO IUIAMEHU W pacKaléHHOM snekTpuueckoi cmupanu. Kopmyc
KOMOMHUPOBAHHOM OaHM ciesiaH u3 antoMuHus. KuaKocTHas yacTh KOMOMHUPOBAHHOM OaHM 3aKpbIBAETCS KOJIbIIAMU PA3IMYHOTO TUAMETpA.
Ilpuéop ona nonyyenusn 2a30e WCIONIb3YyETCs NIl MOJMy4eHHUs] HEOOJBIIMX KOJUYECTB T'a30B: BOJAOPOJA, KUCIOpoJa (M3 MEepoKcHIa BOJIOPOaa),
YTJIEKUCIIOTO ra3a.

PaGouyas nporpamma no xumMuu 1js 8—9 Kiaccosn

C UCITOJIBb30BaHUEM oﬁopyszaHmI HEHTPAa «Touka pocTa»

Ha 06a3e nentpa «Touka pocta» oOecrneuyuBaeTcsi peajau3alus 00pa3oBaTENbHBIX HPOrPaMM E€CTECTBEHHO-HAyYHOM U TEXHOJOIMYECKOU
HanpaBJIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUHM C TPEOOBAaHMSAMHM 3aKOHOJATENbCTBA B cdepe oOpa3oBaHUS U C Y4ETOM pPEKOMEHJAlMi
denepanbHOro onepaTopa yueOHOTo npeaMeTa « XUMHUS».

OO6pa3oBarenbHas porpaMmMa Mo3BOJSET HHTETPUPOBATH PEANTHU3YyeMble IOX0/Ibl, CTPYKTYPY U COJIEpKaHHUE MPU OpraHU3alul 00yueHHs] XUMHUU
B 8—9 Kiaccax, BBICTPOGHHOM Ha 0a3e J11000ro U3 JIOCTYNHBIX y4eOHO-MeTotuueckux komiuiekcoB (YMK).

Hcnonw3oBanue o6opynoBanus «Touka poctay npu peanusanuu ganHoi Ol mo3BossieT co3iaTh ycaoBuUs:

-JUTSI pacIIUPEHUs COJICPKAHUS IIKOJILHOTO XMMUYECKOT0 00pa30BaHuUs;

-JUTsI TIOBBILLICHHSI IO3HABATEIbHOM aKTUBHOCTH 00Y4aIOLIUXCS B €CTECTBEHHOHAYYHOU 001aCTH;
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-JUTSL pa3BUTHSI IMYHOCTH peOEHKa B mpoliecce 00ydeHUs] XUMHH, €r0 CI0COOHOCTEH, POPMUPOBAHUS U YAOBICTBOPEHHUS COLUATIBHO 3HAYUMBIX
MHTEPECOB U MOTPEOHOCTEH;
-JU1s1 pabOTHI ¢ OAAPEHHBIMH IIKOJIbHUKAMH, OPraHU3alliy UX PAa3BUTHUS B Pa3IMYHBIX 00JaCTIX 00pa30BaTENbHOM, TBOPYECKOH AEATETBHOCTH.

HopMmbl o11eHOK 32 Bce BUABI IPOBEPOUYHBIX padoT

«5» — ypoBEHb BBITIOTHEHHUS TPEOOBAHMIA 3HAYUTEIILHO BBIIIE YIOBIETBOPHTEIBHOTO: OTCYTCTBHE OIMOOK, KaK 10 TEKyIIEeMY, TaK H I10
IpenplayleMy yueOHOMY MaTepuaiy; He 00jee 0HOrO HeA0YETa.

«4» — ypOBEHb BBINIOJIHEHUS TPeOOBAHMU BBIIE YIOBIETBOPUTEIBHOIO: Haanune 2—3 omuOoK min 4—6 HeJ0UYETOB MO TeKyleMy yueOHOMY
MaTepuaiy; He 6osiee 2 omMOOK WM 4 HeToYETOB 10 MPOIIEHHOMY MaTepually; UCIOJIb30BaHNE HEPAIIMOHABHBIX MIPUEMOB PEIICHUS yIeOHOH
3aJauM.

«3» — JIOCTaTOYHBIA MHHUMAJIbHBIA YPOBEHD BBITIOJIHEHHS TPEOOBAHUH, MIPEIBIBIIEMBIX K KOHKPETHOH paboTe: He 6osee 4—6 ommnbok mim 10
HEZ0YETOB M0 TEKyIIeMy y4eOHOMY MaTepHaiy; He 0oJsiee 3—>5 omuboK UK He 6oJiee 8 HeI0UETOB MO MPOUJICHHOMY y4eOHOMY MaTepHainy.
«2» — ypOBEHb BBINIOJHEHHS TPEOOBaHUI HIKE yIOBIECTBOPHTEIBHOTO: Hamuue Oojee 6 ommOok mim 10 Hemo4YeToB Mo TeKyIeMy MaTepray;
6oJiee 5 ommOOK M 0oJsiee 8§ HEAOUYETOB MO MPOUIEHHOMY MaTepuaiy.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YUEBHOT'O TPEJIMETA «XHMUS» B OCHOBHOMH MIKOJIE

N3ydenune xuMruyu B OCHOBHOM IIKOJIE HAIIPABJIEHO HA JOCTHXKE-
HHUC O6y‘IaIOHII/IMI/IC$I JIMYHOCTHBIX, MeTaHpeILMeTHLIX )41 Hpe[[MeT-
HBIX PE3YJIbTATOB OCBOEHUS yueOHOTO PEIMETA .

JIMYHOCTHBIE Pe3yabTaThl

.HI/ILIHOCTHBIC pC3YJ'II)TaTI>I OCBOCHUA HpOFpaMMI)I OCHOBHOTO
0011ero 00pa3oBaHMs TOCTUTAIOTCS B X0/1€ OOYUEHHs] XUMUU B
€IMHCTBE YYeOHOH U BOCTIUTATENbHOM JeaTenbHocTH Opranu3anun
B COOTBCTCTBHUU C TpaJII/IHI/IOHHI)IMI/I pOCCHﬁCKHMH
COHI/IOKyJ'II)TypHI)IMI/II/I JIYXOBHO-HpaBCTBeHHI)IMI/I IIEHHOCTAMU,
HpI/IHHTBIMI/I B 06HIGCTB€ HpaBI/IJ'IaMI/I n HOpMaMI/I IIOBCACHUA, U
CIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS 1
COLMATTU3ALIH 00YYaIOIIUXCS .

JIMYHOCTHBIE PE3YJIbTAThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM
YHUCJIE B YACTH:

Hampuomuuecxozo eocnumaHuA

1) IEHHOCTHOTO OTHOIICHHS K OTCUYSCTBEHHOMY KYJIBTYPHOMY,
UCTOPHYECKOMY M HAYYHOMY HACIICAMIO, TIOHUMAHUS 3HAYCHHS XH-
MHUYECKOM HAayKM B JKH3HM COBPEMEHHOro  OOIIECTRBa,
CIIOCOOHOCTH BJIaJeTh JOCTOBEPHOH HH(pOpMAIUE O TepeaoBbIX
JOCTHKCHUSIX M OTKPBITHSAX MHUPOBOM M OTCUCCTBEHHOW XHMUM,
3aMHTEPECOBAHHO- CTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHpa U
00II1eCTBa;

Fpamdancxozo eocnumaHuA

2) IpEICTaBICHUS O COIHUAIBHBIX HOpPMax M MpaBUiIax
MEKJIMYHOCTHBIX ~OTHOIIEHMHA B KOJUIEKTHBE, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM JEATENbHOCTH TMPH BHIOJHEHUH
yueOHBIX, TO3HABATEIbHBIX 3a]ay, BBINOJHEHUH XHUMHUYECKHX
OKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOIMOHMMAHHIO U B3aMMOIIOMOIIIHA B TMPOIIECCE AITOU yueOHOM
NESATENbHOCTH; TOTOBHOCTH OIICHUBATh CBOE TMOBEACHUE U
MNOCTYIIKM CBOUX TOBApHILEH C MO3ULUK HPABCTBEHHBIX M MPABOBBIX
HOPM C Y4€TOM OCO3HAHMS MOCJIEACTBUM MMOCTYTIKOB;

lleuuocmu HAY4YHO020 NOZHAHUA



3) MUPOBO33PEHYECKUX IIPEICTABICHUN O BEILIECTBE U
XMUMHMUYECKOHN peakiH, COOTBETCTBYIOLUIUX COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U COCTABIISAIOLIMX OCHOBY JJIsl HOHUMaHUsI
CYILIHOCTU HAy4YHO! KapTUHBI MUpA; NPEICTAaBIECHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IIPUPO/IbI, B3aUMOCBSI3IX YEJI0BEKA C
MPUPOAHOMN CPEJOM, O POJIU XMMHHU B TO3HAHUU 3TUX
3aKOHOMEPHOCTEI;

4) MO3HABAaTEJIbHBIX MOTHBOB, HAIpPABICHHbIX Ha MOJyYCHUE
HOBBIX 3HAaHUH IO XHWMHH, HEOOXOIUMBIX MJISI OOBSICHEHUS
Ha0J110/JTaeMbIX POLIECCOB U SBJIEHUH;

5) Mo3HaBaTeNbHOW U MH(POPMAIMOHHOHN KyJBTYpPbI, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM paboThl C Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM  JINTEPAaTypoH,  JOCTYIHBIMH  TEXHUYECKUMH
CpeacTBaMH MH(POPMAIMOHHBIX TEXHOJIOT UL

6) UHTEpeca K OOY4YEHWI0 W TIO3HAHWIO, JIFOOO3HATEIHLHOCTH,
TOTOBHOCTH u CTIOCOOHOCTH K caM000pa30BaHUIO,
UCCIIEI0BATENbCKOM  JIEATENbHOCTH, K OCO3HAHHOMY  BBIOOpY
HAIPaBICHHOCTH ¥ YPOBHs 00y4eHHs B JajbHEHIIeM;

@Dopmuposanus Kyibmypsl 300p06ba

7) OCO3HAHUS IICHHOCTH KM3HU, OTBETCTBEHHOTO OTHOIIICHUS K
CBOEMY 370pPOBBIO, YCTAaHOBKH Ha 3I0POBBIH 00pa3 KHU3HH,
OCO3HAHHS TMOCIECACTBUI W HENPUSTHS BPEIHBIX TPUBBIUCK
(ymoTpebnenus QJIKOTOJI, HapKOTHKOB, KypeHHS),
HEOOXOJMMOCTH  COOJIFOJICHUST ~ TpaBWil  O€30IACHOCTH  TIPH
00pallleHnH ¢ XUMUYECKUMH BEIIECTBAMHU B OBITY U PEabHOM JKH3HH;

Tpyoosozo 6ocnumanus

8) KOMMYHUKATUBHOW  KOMIICTEHTHOCTH B  OOIIECTBEHHO
HOJIE3HOH, y4eOHO-HCCIIeI0BATENbCKOM, TBOPUECKOW M JAPYTUX
BHIAX JEATENbHOCTH,; HMHTEpeca K IPAKTHYECKOMY H3yYECHHIO
npodeccuii M TpyAa pazIMyHOrO POJa, B TOM YHCIE Ha OCHOBE
NPUMEHEHUs TIPEAMETHBIX 3HaHUH M0 XMMHH, OCO3HAHHOTO BBIOOpa
VH/IMBUTYaTbHOH TPAeKTOPHH MPOJOIKEHHSI 00pa3oBaHus ¢ YIETOM
JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XMMHHM, OOIIECCTBEHHBIX
HHTEPECOB U MOTPEOHOCTEHH;

IKon02uUeCK020 60CHUMAHUA

9) HKOJIOTHYECKH 11€71eCO00pa3HOT0 OTHOLIECHUS K IPUPOJIE KaK
HWCTOYHHUKY >KM3HU Ha 3emie, OCHOBE €€ CyIEeCTBOBAaHUS,



NOHUMAaHMS LIEHHOCTH 370pOBOro M Oe3omacHOro obpasa KU3HH,
OTBETCTBEHHOTO OTHOILIEHHUS K COOCTBEHHOMY (HU3UYECKOMY U
NCUXUYECKOMY 3/I0POBbIO, OCO3HAHUS LEHHOCTH COOJIOACHUS
HpaBmI O€30MaCHOrO TMOBEIEHUS NIPU PaboTe C BELIECTBAMH, a TAKKE
B CUTYalLsX, YTPOKAOIIKX 310POBbIO U KU3HHU JIFOJIEH;

10) cOCOOHOCTH TPUMEHSTH 3HAHUSA, TNOJy4aeMble IpH
M3Y4YEHUH XMMUHM, Ul PELICHUS 3a/1a4, CBSA3aHHBIX C OKPYKaIOIIEH
NPUPOJHOM  CpPEAOM, IOBBILICHWS YPOBHS  JKOJOTMYECKOU
KYJIbTYPbI,0CO3HAHUSI TJIOOATBHOTO XapakKTepa HKOJIOTHMYECKUX
po0JIeM U IMy-TeH UX pelieHns] HOCPEICTBOM METO/I0B XUMHH;

11) 9KOJIOTUYECKOTO MBINUICHHS, YMEHHS PYKOBOJCTBOBAThCS MM
B [I03HABATEIbHOW, KOMMYHUKAaTUBHOW U COLMAIBHOM MPAKTHKE.

MeTtanpeameTHble pe3yJabTaThl

B coctaBe MeTanpeaAMETHBIX pe3y/IbTaTOB BBIACINAIOT 3HAUHMbIE
i GopMUpPOBaHUS MUPOBO33PEHUS OOIIEHAyYHbIE TOHATHUS
(3aKo0H, Teopusi, NPUHIMIL, TUIIOTE3a, (PaKT, cucTeMa, MpoIecc,
IKCIIEPUMEHT U JIp.), KOTOPBIC MCIOJIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPeAMETaxX 1 MO3BOJISIOT HA OCHOBE
3HaHUM U3 3THX MPEIMETOB GOPMHUPOBATH NPEICTABICHUE O
LIEJIOCTHOM HAy4YHO! KapTUHE MUPA, U YHUBEpCAIbHbIE yueOHbIE
neicTBus (Mo3HaBaTeNIbHbIC,KOMMYHUKATHBHBIC, PETYISTUBHbIC),
KOTOpbIe 00ecneynBaoT GOPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEILHOMY TUIAaHUPOBAHUIO M OCYILECTBICHUIO Y4eOHOM
JeATEeTbHOCTH.

MertanpeaMeTHbie pe3ylbTaThl 0OCBOCHUS 00pa30BaTeIbHON
MIPOTPaAMMBI 110 XUMHHU OTPAXKAIOT OBIIAJICHUE YHUBEPCAIbHBIMU
M03HABATEIbHBIMU ICHCTBUAMH, B TOM YHCIIE:

Bazosvimu nozuueckumu oeiicmeuamu

1) YMCHUEM HCIIOJIB30BATh HpI/IéMH JIOTHYCCKOI'0 MBIIJICHUA TIpH
OCBOCHMH 3HAHMI: PacCKpbIBaAThL CMBICIT XUMHUYCCKUX MOHATHUH
(BLII[CJ'IHTI) Hux XapaKTCPHLBIC IMPpU3HAKH, YCTaHABJIMBATb
B3aMMOCBA3LC APYI'UMU HOHSITI/IHMI/I), HCIIOJIBb30BaTh MMOHATUA OJIA
O6’L$ICHCHI/I$IOT,Z[6J'ILHLIX (I)aKTOB )51 HBHGHHﬁ; BBI6I/IpaTB OCHOBAaHUA
U KpPUTCPpUU [JIA KJ'IaCCI/I(bI/IKaLII/II/I XUMHWUYCCKHUX BCIICCTB U
XUMHNYCCKHUX peaKuHﬁ; YCTaHaBJIMBATh NMPUYNHHO-CIICACTBCHHBIC
CBiA3U MCKIY 00BbEKTaMU HU3y4dCHHA, CTPOUTH JIOTUYCCKUC
pacCykKACHUsA (I/IH,ZLYKTI/IBHLIC, ACAYKTHUBHBIC, 110  aHAJIOT I/II/I);



J€1aTh BBIBOJbI U 3aKIIIOUCHUS;

2) YMEHHUEM IIPUMEHSATH B MIPOLIECCE TO3HAHUSI CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, UCIIOJIb3YEMbIE B XUMHH, IIPe0Opa30oBbIBAThH
HIMPOKO IPUMEHSEMBIE B XMMHM MOJIEIbHbIE IPEACTABICHUI —
XUMHYECKUHA 3HAK (CHMBOJI 3JIEMEHTA), XMMHUUYecKas (opMmyia |
YpaBHEHME  XUMHUYECKOW  peakuum — T[pUd  pElICHUU
y4eOHO-TI03HABATENBHBIX 3a/1a4; C YYETOM OTHX MOJIEIBHBIX
MIPE/ICTAaBICHUM BBISBIATh U XapaKTEpU30BATh CYIECTBEHHBIE
MPU3HAKA HU3Yy4aeMbIX OOBEKTOB — XHMHUYECKUX BELIECTB U
XUMHAYECKHX PEaKLuil;

Bazosvimu uccnedosamenvckumu oelicmeuamu

3) YMEHHEM  HCHOJb30BaTh IIOCTAaBJIICHHLIE BOIPOCHI B
KaueCTBEMHCTPYMEHTA MTO3HAHMSI, & TAKXKE B KAU€CTBE OCHOBBI IS
(GOpMHpOBaHMSI  THIIOTE3bI 10  TMPOBEPKE  MPABHIBLHOCTU
BBICKa3bIBAEMBIXCYIKICHUI;

4) mpuoOpeTeHne OIbITa MO IUIAHUPOBAHUIO, OPTaHHM3AlUH U
NPOBE/ICHUIO YUYEHUUECKHX KCIIEPHUMEHTOB: yMEHHE HaOiI0aTh 3a
X0- JIOM TIpoliecca, CaMOCTOSTENBHO TPOTHO3UPOBATH €O
pe3ynbTaT, GopMyIHpoBaTh 0OOOMICHUS U BBIBOBI MO pE3yJIbTaTaM
NpPOBEAEHHOTO OINBITA, HCCIEAOBAHMS, COCTAaBIATH OTYET O
MIpO/JIeIaHHOH paboTe;

Pabomoit c ungpopmayuei

5) yMEHHEM BBIOMPATh, aHAIM3UPOBATh U MHTEPIPETUPOBATH HMH-
(hopmaImio pa3TMIHBIX BHIOB U (OPM MPEICTABICHNS, MTOTy4aeMyIo
U3 pasHbIX HCTOYHHUKOB (HAy4HO-TIOMYJIAPHAs JIUTEpaTypa
XAUMHUYECKOTO  COJCPXKAHMS, CIpPABOYHbIC MOCOOHS, PECypChI
Wurepuera);

6) YMEHUEM MIPUMEHSTh Pa3IMYHbIE METO bl M 3aIIPOCHI ITPH TI0-
UcKe U oTOope HHPOpPMAIMM U COOTBETCTBYIOUIUX JAaHHBIX,
HEOOXOUMBIX IJIsl BBITIONIHEHUS Y4eOHBIX M TMO3HABATENIbHBIX
3a/a4 OMpeAeNnEHHOro THUIIA; MPHOOpEeTEeHUEe OmbITa B 00JIacTH
WCIOJIb30BaHUS MH(POPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
OBJaJicHUE KYIbTYpPOW AaKTUBHOTO WCIOJB30BaHUS Pa3TUYHBIX
MTOUCKOBBIX CUCTEM;

7) YMEHUEM HUCTIOh30BaTh U aHATU3UPOBATh B Mpolecce y4eOHOM
U WCCIIEIOBATENbCKOM JIESITENHOCTH HWH(POPMAIMIO O BIUSHUH
MOPOMBIIINIEHHOCTH, CEIhCKOTO XO3SWCTBA M TpPAHCIOpTa Ha



COCTOSIHUEOKPYKAIOLIEH IPUPOIHON CPEbI;

Yuueepcanvnvimu xommynukamugnvimu deiicmeuamu

8) yMEHHEM 3a7aBaTh BONPOCH (B XOJa€ Juaigora W/uiu
JUCKYCCHH) TI0 CYIIECTBY OOCYKHaeMOW TeMbl, (OpMyIHpOBATh
CBOM IIPE/I0KEHUSI OTHOCUTENIBHO BBIIOJHEHUS IPELIOKEHHOM
3aj1a4u;

9) IpuUOOpPETEHNE OIBITA MPE3EHTALMH PE3YJILTATOB BBITOJHEHUS
XMUMHUUYECKOTO IKCTIIEpUMEHTa (J1a00paTOPHOTO OMbITA, Ja00OpaTOpHOI
PabOoTHI O UCCIIEJOBAHUIO CBOMCTB BELIECTB, YU€OHOTO MIPOEKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOM CO  CBEPCTHHKAMU
M03HABaTEIbHON U UCCIIEN0BATENBCKOM ESATENbHOCTH TP PELIEHUN
BO3HHUKAIOMIMX MpoOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB U
COTJIaCOBAaHUS  TMO3HWIHN  (OOCYXIeHus, OOMEH MHEHHUSIMU,
«MO3TOBBIC IITYPMBI» H JI.);

Yuueepcansnvimu pecynamusnvimu oeiicmeuamu

11) yMEHHUEM CaMOCTOATEIBHO ONPEAEIIATE LIEINU
NesITeNbHOCTH, IIAHUPOBATh, OCYILIECTBISATh, KOHTPOJIUPOBAThH U
MpU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO ACSTEIBLHOCTD,
BBIOMpaTh HanboaeedPHeKTUBHBIC CIIOCOOBI PEIICHUS YICOHBIX 1
MO3HABATEJbHBIX 33/1a4, KOPPEKTUPOBATH MPEIOKEHHBIH alrOpUTM
JENCTBUI TPH BHITIOJIHEHUH 33/IaHUM € YUETOM MOTY4EHUS HOBBIX
3HaHUM 00 U3y4aeMbIX 00bEKTaX — BELIECTBAX U PEaKIUsX;

12) yMEHMEM HCIOJNb30BaTh M  AHAIU3UPOBATH  KOHTEKCTHI,
npejiaraeMble B yCIOBHUU 3a/1aHUM.

IIpeameTHbIe pe3yabTaThl

B cocraBe npeIMETHBIX PE3YJILTATOB 10 OCBOCHHUIO
00513aTEIBHOIO COAEPKAHNS, YCTAHOBIEHHOTO IaHHOM IPUMEPHOI
paboueil MporpaMMoii, BBIIEISIOT: OCBOCHHBIE 00yUJarOLIMMHUCS
Hay4YHbI€ 3HAHUS, yMEHHsI M CHOCOOBI AEHCTBUH, crielin(puIecKue
IJIS IPEAMET-HOM 00/1acTH «XUMHUS», BUIBI JESITEIbHOCTH 110
IIOJIy4YE€HHUIO HOBOTO3HAHMS, €M0 MHTEPIPETALINH,
Ipeo0pa30BaHUIO U IPUMEHEHUIO BPa3IMYHbIX YUEOHBIX H HOBBIX
CHUTyalusX.

[TpenmeTHbIe pe3yabTaThl IPEACTABICHBI IO T01aM 00y4YEeHUs
HOTPaXat0T c(POPMUPOBAHHOCTD Y 00yUArOLIUXCS CIEAYIOLIX
YMEHHH:



8 KIIACC

1) packpviéamb CMBICII OCHOBHBIX XUMUYECKHUX IOHSITHIA:
aToOM, MOJIEKYJIa, XUMUYECKHM DJIEMEHT, IIPOCTOE BEILECTBO,
CIIO)KHOE BEUIECTBO, CMECh, BAJICHTHOCTb, OTHOCHUTEJIbHAS
aTOMHasi M MOJIEKYJSIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHas Macca, MaccoBas JOJIsI XMMHUYECKOTO DJIEMEHTA,
MOJISIpHBIM ~ 00BEM, OKCHJ, KHUCJIOTa, OCHOBAHME, COJIb,
ANEKTPOOTPULATENBHOCTh, CTEIEHb OKHCICHHUs, XHUMHUYECKas
peakiusi, TerioBo 3(hdeKT peakuuu, KiacCupUKAIUS PEaAKIUi,
XMMHUYECKasl CBA3b, pACTBOP, MACCOBAsl 10JI BELECTBA B PACTBOPE;

2) uanrocmpupoeams B3aUMOCBSI3L OCHOBHBIX XUMHYECKHUX
MOHATHH (cM . T . 1) U NPUMEHATh 3TH MOHATHS TPH OMHCAHUH
BEILIECTBU UX NPEBPALLECHNN;

3) ucnonvzo6amv XUMUYECKYI0 CHMBOJIMKY JJII COCTABJICHUS
(bopMyJ BelIeCTB M YpaBHEHUI XMMUUECKHUX PEaKIInii;

4) onpedensimb BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX
COCIUHEHUSIX; CTEMeHb OKUCIECHUS J3JIEMEHTOB B OHMHApHBIX
COCIMHEHUAX; MPHUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COeAWHEHUH 1o QopMysaM; BHJ XUMHUYECKOW CBS3HU
(KoBaJIeHTHAs! U HOHHAsI) B HEOPraHUYECKHUX COeTMHEHHUSX;

5) packpvieamsv cmblca  Tnepuoandeckoro 3akona J[. W.
MenzeneeBa:  JIeMOHCTPUPOBATh MOHMMAHHE  MEPUOAMYECKON
3aBUCUMOCTH CBOMCTB XMMUYECKUX DJIEMEHTOB OT MX ITOJIOKCHHUS
B MIEPUOJMYECKON CHUCTEME; 3aKOHOB COXPAHEHHS MAcChl BEIIECTB,
MIOCTOSIHCTBAa COCTaBa, ATOMHO-MOJICKYJISIPHOTO YUYCHHS, 3aKOHa
ABoranpo; onuceléamsv U Xapaxkmepuzoeams TAOIHUHYIO
dbopMy TEpPHOIUYECKON CHCTEMBl XUMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHSA «TJaBHas moarpynma (A-rpymnma)» u
«mobounass moxarpynna (b-rpynna)», wmanble U Ooibliue
MEePUOIBL;, COOmMHOCUMb OOO3HAUEHUsI, KOTOPbIE HMEITCS B
tabmuie «[lepuoauueckas cucteMa XMMUYECKUX 3yieMeHToB /1. U.
MeHnzeneeBay ¢ YUCIOBBIMH XapaKTEPUCTHKAMM CTPOECHHS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB M 3apsja sjapa, oOliee YHCIo
3JIEKTPOHOB ¥ PACTIPEAENICHUE UX IO HJIEKTPOHHBIM CIIOSM);

6) K1accuguyuposamo XUMUYECKHE AJIEMEHTHI;
HEOpPraHMYeCKUe BEIeCTBa; XMMHUYECKHE PEeaKkUuu (10 YuCiIy U
COCTaBy Y4YaCTBYIOUIMX B pPEAKIUH BEIIECTB, IO TEIUIOBOMY



dhdexry);

7) xapakmepuzoeams (Onucviéams) OOIIME XUMHUYECKUE
CBOICTBa BELIECTB PA3JIMUHBIX KJIACCOB, MOATBEPXKJasi ONUCAHUE
npuMe- paMH  MOJICKYJSIPHBIX ypaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUXPEAKLHI;

8) npocHo3uposamv CBONCTBA BEILECTB B 3aBUCUMOCTH OT UX
KAueCTBEHHOTO COCTaBa; BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKHX
npe- BpallleHUH B Pa3IMYHbIX YCIOBUSX;

9) eblyucaAMb OTHOCUTCIBHYIO MOJICKYISIDHYIO M MOJISIpHYIO
Macchl BEIIECTB; MACCOBYIO JIOII0 XMMHMUYECKOTO 3JIEMEHTa IO
(dopMynie COeIMHEHUs; MAacCOBYIO JIOJIIO BELIECTBA B PAaCTBOPE;
MIPOBO-JUTH PACUYETHI TI0 YPABHEHUIO XUMHUYECKOMN PEaKINM;

10) npumenameo OCHOBHEIE onepanuu MBICIMTEIIBHON
NESTETPHOCTH — aHalW3 M CUHTE3, CpaBHEHHE, 0000IIeHue,
CHCTEMATHU3alIUIO, KJ1accupuKaluio, BBISIBJICHUE
MPUYNHHO-CIICJICTBEHHBIX CBSA3€H — I WM3YUYCHHs] CBOWCTB
BEIIIECTB U XUMHUYECKUX PEAKIINI; €CTEeCTBEHHO-HAYYHBIC METO/IbI
no3HaHusi —  HaOJIOACHHE, U3MEPEHHEe, MOJEIUpPOBaHMUE,
IKCTIEPUMEHT (pEeaTTbHBIN U MBICIICHHBIN);

11) cnedosamsb MpaBUiiaM TOJIb30BAHUSA XUMUYECKOU MOCYI0M
u  1abopaTopHBIM  O0OpyIOBaHHMEM, a TaKKe IpaBUIaM
oOpallleHHsl C BElIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMU 10
BBITIOJIHEHUI01a00PATOPHBIX XUMUYECKUX OIIBITOB 110 MOJTYYECHUIO
1 cOOMpaHUIO Ta3000pa3HbIX BEHIECTB (BOJOPOJA M KHUCIOPOA),
MIPUTOTOBIICHUIO PAacTBOPOB C ONpeNeNEHHOIl MaccoBOM moneit
pacTBOpPEHHOTO  BelIeCTBa;  IUIAHUPOBAaTb U MPOBOJUTH
XMUMHYECKHUE OKCIEPHUMEHTHl IO PACIO3HABAHUIO PACTBOPOB
menoye M KUCIOT C TOMOLIbI0 HMHIMKATOPOB  (JIaKMYC,
(henondranent, METHIOPAHIK U JIp.).

9 KJIACC

1) packpviéams CMblcl OCHOBHBIX XHMHMUYECKUX TOHSATHUH:
XUMUYECKUU 3JIEMEHT, aTOM, MOJIEKYyla, MOH, KaTHUOH, AHHOH,
MPOCTOE  BEUIECTBO,  CIIO)KHOE  BELIECTBO,  BaJEHTHOCTb,
ANEKTPOOTPUIATENBHOCTb, CTENEHb OKUCICHUS, XHWMHUYECKas
peaxiusi, XUMHUYeCcKasi CBS3b, TETNIOBOM IPQPEKT peakiiuu, MOJb,
MOJISIPHBI  00BEM, PACTBOP; DIIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAS JIUCCOIMALUS, PEAKIUH HOHHOTO OOMeHa,



oOpaTtumble u HeoOpaTUMBbIE peakiuy,
OKHUCIIUTEJIbHO-BOCCTAHOBUTENIbHbBIE peakiuy, OKHCITUTEIIb,
BOCCTaHOBUTEJb, OKHCIEHHUE M BOCCTAHOBJIEHHE, AJJIOTPOIIMS,
aM(pOTEepHOCTh, XUMHUYECKasi CBA3b (KOBaJICHTHAs, HWOHHAs,
MeTalyIn4yecKasl),  KpUCTaJJIM4ecKas  pemérka,  KOppo3us
METaJJIOB, CIUIABbI; CKOPOCTb XMMHUYECKON PEaKIMH, MPEEeIbHO
nomyctuMas koHuentpanus (I111K);

2) unnrocmpupoeams B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX
NOHATUH (cM. MM.1) ¥ NPUMEHATH 3TH MHOHATUS TIPH OMUCAHUU
BEILECTBH UX NPEBPALLECHNUN;

3) ucnonvzoeams XUMUYECKYIO CHUMBOJIUKY Ul COCTaBJICHUS
(bopMyJ BeLIECTB ¥ YPAaBHEHUI XUMUUECKHUX PEaKIIUii;

4) onpedensimv ~ BAJEHTHOCTb W  CTENEHb  OKUCIICHUS
XMUMHUYECKHUX JIIEMEHTOB B COEIMHEHHSX Pa3JIUYHOTO COCTaBa,
MIPUHA/IIEKHOCTD BEIIECTB K OMPENeTIEHHOMY KJIacCy COEIUHEHUi
no QgopmyiaMm; BHA XUMHYECKOW CBS3M (KOBaJIeHTHasl, WOHHas,
MeTaJJIn4yecKasi) B HEOPraHMUECKUX COSAUHEHUSIX; 3apsijl HOHA I10
XUMHUYECKON (opmyre; xapakTep cpelbl B BOJHBIX pacTBOpax
HEOPraHWYECKNX COCIUHEHUH, TUI KPUCTAJUIMYECKOW PEIIETKH
KOHKPETHOT'O BELIECTBA;

5) packpvleams cmvicl Tiepuoauyeckoro 3akona [, U.
MeHeneeBa U I€MOHCTPUPOBATH €T0 MIOHUMAHHE: ONUCHLIBAMb U
xapaxkmepuzoeams TaOINUHYIO GOPMY MEPHUOTUUECKON CUCTEMBI
XUMUYECKUX  DJIEMEHTOB:  pa3auyarb [MOHATHUS  «TJIaBHas
noarpynma (A-rpynmna)» U «mnobouyHas moarpymnna (b-pymma)y,
Majble M OOJbIIME TMEepPUOMbl; CcoomHocums OO0O3HAUCHUS,
KOTOpbIE MMEIOTCS B MEPUOJUYECKON TabNmuIe, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMUYECKUX 3JIEMEHTOB
(cocraB u 3apsia sApa, 001IEEHYHCIIO IEKTPOHOB U paclpe/iesieHre
WX T10 3JIEKTPOHHBIM CJIOSM);00bACHAMb 00IINE 3aKOHOMEPHOCTH
B U3MEHEHHMU CBOMICTB JJIEMEHTOB U MX COCAMHEHHMH B IIpeAenax
MajbIX INEPUOAOB M TIJIABHBIX IMOATPYHII € yYETOM CTPOEHHS MX
aTOMOB;

6) knaccuguyuposams XMUMHYECKHE AJIEMEHTHI;
HEOpPraHMYECKHUE BELIECTBA; XMMUYECKHE peakuuu (1Mo 4HuCIy U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHUM BEUIECTB, IO TEIJIOBOMY
3pQexTy, MO0 H3MEHEHUIO CTENeHeH OKUCIEHHUS XHUMHYECKHX
HIIEMEHTOB);



7) xXapakxmepuzoeams (onucviéams) OOIIME XUMHYECKHUE CBOMCTBA BEILECTB pa3JIMUHbIX KIIACCOB,
HOATBEPIKIAs ONUCAHUE NPHME- PaMM MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHMH COOTBETCTBYIOIIMX XUMHUYECKHX
peakuui;

8) cocmaensams YpaBHEHHS JIIEKTPOJUTUYECKOW AMCCOLMAIMM KUCJIOT, LIEJIOYed W COJeH; MOJHbIE U
COKpalIEHHBIC YPAaBHEHHUS PeaKLMii HOHHOTO OOMEHa; ypaBHEHUs PEaKLUH, TOATBEPKIAIOIIUX CYIIECTBOBAHIE
T€HETHYECKOW CBA3M MEX/Y BELIECTBAMU Pa3IM4YHbIX KJIacCOB;

9) packpvieams CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKUUN IOCPEACTBOM COCTaBJICHUS
AIIEKTPOHHOTO OajaHca STUXPEAKIINA;

10) npoeHo3uposams CBOICTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOEHMS; BO3MOXKHOCTU IMPOTEKaHUs
XUMHMUYECKUX IPEBPALICHUIB Pa3IMYHBIX YCIOBUSIX;

11) ebiyucaams OTHOCUTEIBHYIO MOJEKYISPHYIO M MOJIIPHYIO MAacChl BEIIECTB; MAacCOBYIO JIOJIO
XHMHUYECKOTO 3JIeMeHTa 10 (hop- MyJie COEIMHEHHsI; MAacCOBYIO JIOJIO BEIIECTBA B PACTBOpE; MPOBOHTH
pacy€Thl 0 ypaBHEHUIO XUMUUECKOH peaKiuy;

12) cneoosams TpaBWIIaM TIOJb30BAaHUS XUMHYECKOM MOCYIOM U j1abopaTOpHBIM OOOpyIOBaHUEM, a
TaKKe MpaBWjiaM oOOpalleHusl C BEIIeCTBAMH B COOTBETCTBHUM C WHCTPYKUHSMH IO BBIMOJHEHUIO
a0OpaTOPHBIX XHUMHUYECKUX OMBITOB MO TOJYYEHUIO W COOMPAHMIO Ta3000pa3HbIX BEIIECTB (aMMHaka M
VTJIEKUCIIOTO Ta3a);

13) nposooums peaxkiuu, NOJITBEPKIAIOIINEe KaYECTBEHHBIN CO- CTaB Pa3IMYHBIX BEIIECTB: PACIO3HABAThH
ONBITHBIM TYTEM XJIOpPHUA- OpoMHI-, HOIUA-, KapOoHaT-, ocdar-, cuinmkar-, cyiabpaT-, THAPOKCUI-UOHBDI,
KaTHOHBl AMMOHUSI U MOHBl M3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PAacTBOpPAaX HEOPTraHMYECKUX
BEIIECTB,;

14) npumensims OCHOBHBIE OIEPALlMM MBICIUTEIBHOU JEATEIbHOCTH — aHAJIW3 M CUHTE3, CPaBHEHHE,
00001IeHne, CHUCTEMATU3AINIO, BBISIBJICHUE MPUUYMHHO-CICICTBEHHBIX CBSI3€M — 711 M3YYEHHUS CBOWCTB
BEIIECTB M XUMHUYECKUX PEAKIIHMii; €CTECTBEHHO-HAyYHBIC METO/IbI TIO3HAHUS — HAOJ0/IeHNe, U3MEPEHHE,

MOJENUPOBAHNE, FKCIIEPUMEHT (peabHbIi U MBICIICHHBIH).

COIEP)KAHUE YYEBHOI'O ITPEIMETA «XUMHUSA»IIO I'OJAM U3YUYEHUA
8 KJIACC

HepBOHa‘l AJIbHbI¢ XUMHYECKHUEC NMOHATHS

[Ipenmet xumuu. Ponb xumuu B s)xu3HM yenoBeka. Tena u BemecTBa. GU3NUECKUE CBOWCTBA BELIECTB.
ArperatHoe coctosiHue BeniecTB. [IoHATHE 0 MeTO1aX TO3HAHKS B XUMHUU. XUMHS B CHCTEME HayK . YucThIe
BermecTBa 1 cMecH . CriocoObl pa3ieieHust CMECei .

ATOMBI U MOJICKYJIbI. XUMHUUYECKUE dIeMeHThI. CUMBOJIBI XUMHUYECKHUX 371eMEHTOB. [IpocThie 1 ciioKHBIE
BEIIECTBAa. ATOMHO-MOJICKYJIIPHOE YUCHHE.

Xumuaeckas popmyina. BaeHTHOCT aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH TIOCTOSHCTBA COCTABA BEIIECTB.
OtHocurenbHasaToMHas Macca. OTHOCUTEbHAS MOJIEKYIIsIpHas Macca. MaccoBast 107151 XUMHUUYECKOTO JIEMEHTA B
COEIMHEHHUH.

@usnvecKkue M XUMHUUECKHE SBICHUSA. XUMHUYECKas peakinus ue€ NPU3HAKH. 3aKOH COXPAaHCHHS MacChl
BenecTB. XumuieckueypaBHeHus. Knaccudukanus XuMIYecKuX peakiuii (COeAMHEHUs, Pa3IoKeHH s,
3aMEILEHHUS ).

XUMUYECKUH KCTIEPUMEHT: 3HAKOMCTBO ¢ XMMHYECKOH MOCYI0H, C MpaBUiIaMu padoThI B 1ab0paTopuu U
npuéMamu obparieHus ¢ 1a00paTopHBIM 000PYTOBAHUEM; U3YUECHHE U ONTUCaHKe (PU3UUYECKUX CBOUCTB
00pa3110B HEOPraHUYECKHX BEIIECTB; HaOmoneHne (pusndeckux (TiaBieHue BOCKa, TasHUE JIbJIa,
pacTHpaHue caxapasB CTYIKe, KHTIEHUE U KOHJCHCAIIUS BOJIbI) © XUMUYECKHX (TOPEHUECBEYH, TPOKAIUBAHUE
MEeHO TPOBOJIOKH, B3aUMOJIEUCTBUE MeTla C KHCIIOTOM) SIBJIEHUH, HAOMIOICHNUE U OMMCAaHUE IPU3HAKOB
NPOTEKAHMSI XUMUYECKHUX PEAKIIHii (pa3noKeHue caxapa, B3auMOACHCTBUECEPHON KUCIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuna meau (I1) mpu HarpeBanuu, B3auMoJIeHCTBUE Keje3a ¢ PACTBOPOM COJH
meau(Il)); uzyuenue cnocoOoB pazaeneHus: cMmecei (C MOMOIIBI0 MarHuTa, GUIHTPOBAHHUE, BHITAPUBAHHUE,
TUCTUIUTSIIIHS, XpOMAaTO-Tpadusi), MpOBeIeHNUE OYNCTKH MOBAPSHHON COMIN; HAOMIOICHIE UOTHMCAHHE
pe3yIbTAaTOB MPOBEACHUS OTbITA, WILTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChI; CO3/JaHUE MOJIENIEN MOJIEKY T
(IapocTepKHEBBIX) .



BakHeiimue npeacTaBuTe M HEOPraHUYECKHUX BellecTB

Bo3ngyx — cmecs razos. Cocras Bo3nyxa. Kucnopox — anement unpocroe emectBo. HaxoxaeHue kuciuopoja
B IIpupoe, GU3uUecKue U XUMUYECKHe CBOWCTBa (peakuuu ropeHus). Okcunpl. [Ipumenenue kucnopoaa.
Croco0bl mosTy4eHHst KUCI0po/a B 1a00paTOPHU M IPOMBIIIIEHHOCTH. KpyroBopoT Kuciopoia B HPHPOJIE.
O30H — a/uI0TpONHAs MOAU(UKALMS KHCIOPOA.

TennoBoit 3¢ eKT XUMHUUECKON peaknu, TEePMOXUMUYECKUE YPaBHEHHUS, IK30- M SHI0TEPMUUECKUE
peakiuu. TomMBo: yroyip 1 MeTaH. 3arpsa3HeHUe BO34yXa, yCUIICHUE NapHUKOBOTO 3 (eKTa,pazpyleHue
030HOBOTO CJIOA .

Bomopon — »nement u npocroe BemecTBo. HaxoxeHne Bo1opo/a B Ipupoae, pu3ndeckue 1 XUMHIECKUe
CBOMCTBA, IPUMEHEHHE, CII0CO0B! omydeHus. COCTaB KUCIIOT U COJIEH .

KonmnuectBo Bemectsa. Monbs. MosnsipHas Macca. 3akoH ABorazipo. MosnspHblilt 006€M ra3os. Pacuérsl o
XUMHYECKUM YPABHEHUSM.

@uznueckue cBoWCTBa BOJbL. Boja kak pactBopurens. PactBopel. HacklleHHbIE M HEHACHIIICHHBIE

pactBopsl. Pacmsopumocms sewjecme 6 60de.1 MaccoBast 1o BelecTa B pacTBope. XUMHUECKHE
cBoiicTBa Bojibl. CocTaB ocHOBaHuUI. Poiib pacTBOpOB B Ipupo/ie 1 B )KU3HU YeroBeka. KpyroBopot BoJibl B
npupo/e. 3arpsi3HEHUENPUPOAHBIX BOJI. OXpaHa M OUHUCTKA NPUPOHBIX BOJ.

Knaccudukanust Heopranndeckux coeaunernid. Oxcupl. Kimaccudukanust oKCHA0B: coseoOpasyromime
(ocHOBHBIE, KUCIIOTHBIE, aM(pOTEPHBIE) U HecosneoOpasytomue. HoMmeHknaTypa okcuaoB (MeXIyHapoIHas U
TpuBHanbHas). PU3nUecKre U XUMUYECKUE CBOIcTBa OKcHI0B. [lomydeHnue.

OcHoBanus. Kinaccudukalyis oCHOBaHUIA: MENOYM U HEpacTBOpUMbIE OCHOBaHUs. HoMeHkaTypa ocHOBaHui
(MexxayHapoHas ¥ TpuBHanbHas ). Gusnyeckue n XMMUYeckre cBoMcTBa ocHoBaHUM. [loyueHne ocHOBaHUHA.

Kucnotsl. Knaccuduxanus kucinotr. HomenknaTypa KUCnoT (MeXIyHapoaHas ¥ TpuBHalbHas). Ousnueckue u
XUMHYECKHe CBOMcTBa KUCIOT. Pan aktuBHOCTH MeTaiuioB H. H. beketosa. [losryaenue Kucior.

Comu. HomenknaTypa cosieit (MeXayHapoaHas ¥ TpUBHAIbHAs ). PU3HYecKre M XUMUUECKUE CBOWCTBA COJICH.
CrnocoOBblI TOJTydeHH s COJICH.

I'enernueckas cBs3b MEXKAY KJIaccaMU HEOPTaHMYECKUX COCAMHEHUN.

XUMHYECKUI HKCTIEPUMEHT: KaueCTBEHHOE OTpeeIeHIE COIepKaHusl KHCIOpOo/ia B BO3AyXe; MOIyUeHHUE,
coOupaHue, pacrio3HaBaHUE M M3yYEHUE CBOICTB KUCIOPOAa; HAOM0AeHHE B3aMOICHCTBHUS BEIIECTB C
KUCIIOPOJIOM U YCJIOBUS BOZHUKHOBEHUS U MTPEKpallleHus: TopeHus (Toxapa); 03HaKOMJIEHHE ¢ 00pa3liaMu
OKCHJIOB U OITMCaHKe UX CBOMCTB; MOJIyueHue, COOUpaHue, paclio3HaBaHUE U U3y4eHHe CBOWCTB BOAOPOIa
(ropenue); B3anMo ieiicTBre Bojgopoa ¢ okcuaom Meau(Il) (Bo3MOKHO HCTIONIb30BaHUE BUICOMATEPHATIOB);
HaOJroieHne 00pa3IoB BEIIECTB KOJIMYECTBOM 1 MOJIb; HCCIIeI0BaHNE0COOCHHOCTEH pacTBOPEHUS BEIIECTB C
Pa3IMYHOM pacTBOPUMOCTHIO; IPUTOTOBJIEHHE PACTBOPOB C ONpeeEHHOI MacCOBOM J10J1el pacTBOPEHHOTO
BEIL[ECTBA; B3aMO/ICUCTBUE BOJIbI C METAJUIaMU (HATPUEM U KalbleM) (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPHUAJIOB); OIIPE/ICJICHUE PACTBOPOB KUCIIOT U IIEeJI0Ueii C MOMOIIBIO UHAUKATOPOB; UCCIIE0BAHIE
00pa3110B HEOPraHUIECKHX BEIIECTB pa3-JIMYHBIX KJIACCOB; HAOIIOICHIE N3MEHEHHUSI OKPACKU UH/IMKaTOPOBB
pacTBopax KHCIOT U LIEJI0Yeii; u3ydeHne B3auMoericTBus okcu-aa meau(1l) ¢ pactBopom cepHON KUCIOTHI,
KHCIIOT ¢ METaJlJIaMH, PeaKIUil HeWTpalu3alum; IoJIyuYeHne HepacTBOPUMBIX OCHOBAaHHM, BHITECHEHUE OJHOTO
MeTajjia IpyT'uM U3 pacTBOpa COJIM; PEeHICHUEIKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaskHel1re Kiaccel
HEOPraHUYECKUX COCJIMHEHUID.

Ilepuoanyecknii 3aK0H U MepuoUYecKas cucTeMa xumuyeckux diemento JI. M. Menneneena.
Crpoenue aTomMo0B.
Xumuveckas cBf3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE PeAKIHH

[TepBbie MOMBITKY KIaccUPUKAIMU XUMUYECKUX 3JIeMEHTOB. [IoHATHE O TPyNIax CXOTHBIX 3JIEMEHTOB
(1IenoYHbIe U MIEeT0YHO3EMENbHBIE METAIIIb, TaJIOT€Hbl, HHEPTHBIE T'a3bl. DIEMEHTHI, KOTOpbIE 00pPa3yIoT
am(poTepHbIE OKCHIIBI U TUIPOKCHIBL.

[epuonmueckuii 3axoH. [lepuoandeckas cuctema xummdeckuxsnemeHToB J[. . Menaeneesa. Buabl Tabnuiipl
«Ileproanueckas cucrema XuMuyeckux 3nemMenToB /. 11 . MenneneeBay . [lepuoasl u rpynmsl . Pusnueckui
CMBICJI TOPSAKOBOIO HOMEPA, HOMEPOB IEPH- 014 U TPYIIIIBI DJIEMEHTA .

Ctpoenue aromoB. CocTaB aTOMHBIX sfiep. M30Tomnbl. DnekTponbl. CTpoeHUE YIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbiX 20 XUMHUYECKHX 3JIEMEHTOB nepuoandeckoit cucremsl J. . Menneneesa. XapakTepucTHKa XUMHUUECKOTO
2JIEMEHTA 10 €r0 MOJIOKEHUIO B iepuoguueckoit cucreme /1. 1. Menneneena.



3aKOHOMEPHOCTU U3MEHEHHUS palyca aTOMOB XUMUYECKHUX 3J1€- MEHTOB, METAIIIMYECKUX U
HEMETAJNINYECKUX CBOMCTB I10 TpyNIIaMy NeproiaM. 3HauyeHUe NEePUoUIECKOro 3aKOHa U NEPHOIMUECKOM
CUCTEMBI XUMHUYECKUX 3JIEMEHTOB JUIsl pa3BUTHUA HayKu U nipakTuku . 1. 1. MenneneeB — y4éHblii u
TPaKIAAHNH .

DIIeKTPOOTPULIATEIBHOCTh XUMUUECKUX DJIEMEHTOB. XHMMHUUE- CKasl CBA3b (MOHHAs, KOBAJIEHTHAs MOJISpHAS U
KOBaJICHTHasl Hello- JisipHasi). Ctenenp okuciaenus. OKUCIUTEIbHO-BOCCTAHOBUTENIbHbIE peakiuu. [Ipoueccol
OKHUCIICHUSI U BOCCTaHOBJIEHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHYECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3loB BELIECTB METal- JIOB U HEMETAJJIOB; B3aUMO/IEHCTBHE
TUAPOKCHU/IA [IUHKA C PACTBOPAMU KUCIIOT U IIEJI0OYEH; IPOBEACHUE OIBITOB, HIIIOCTPUPYIOIUXIIPUMEDPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMM (TOPEHUE, PEAKIIUU PA3JI0KEHNUS, COEJUHEHUS).

Me:knpeIMeTHBIE CBS3H

Peanuzanust MEXIpeIMETHBIX CBSI3€Hd NMpPU M3YyYEHHH XHMHHB 8 KJ1acce OCYIIECTBISETCS Yepes
HUCII0JIb30BaHUC KAK O6HII/IX C€CTCCTBCHHO-HAY4YHBIX HOHﬂTHﬁ, TaK U HOHS[TPIﬁ, SABIIAROIIUXCA CUCTEMHBIMU J1JI
OT/ICNIbHBIX TPESIMETOB €CTECTBEHHO-HAYYHOTO UK.

OOmue ecTecTBEHHO-HAYYHBIC TIOHSTHS: HAYYHBIN (DaKT, TUIOTE3a, TEOPHs, 3aKOH, aHaJIU3, CHHTE3,
KJIaCCU(UKAIUS, IEPUOUIHOCTh, HAOIOJICHHIE, SKCIIEPUMEHT, MOJISITHPOBAHUE, N3MEPEHUE, MOJIEIb,
SIBJICHHE.

®dusuKa: MaTepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, NOH, U30TOII, PaIMOAKTUBHOCTh, MOJIEKYJIA,
AIIEKTPUUYECKHIA 3apsiji, BEIIECTBO, TENIO, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, ra3, GU3NIECKUE
BEJIMYMHBI, EUHULIBI U3BMEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: gorocuntes, npixanue, 6uocdepa.

['eorpadms: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE TTOPOJIbI, TI0JIE3HBIE HCKOTIAEMbIE, TOTIITMBO, BOTHbIC

pecypcel .

9 KJIACC

BemecTBo u xuMHYecKas peakuusa

[lepuonnueckuii 3akoH. [lepuonnueckas cucrema xumuueckuxsinementoB /. . Menneneera. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTHB M3MEHEHUH CBOMCTB XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIUS,
KaJIBIIMS U UX COCTMHEHUI B COOTBETCTBHH C ITOJI0KEHHEM DJIEMEHTOB B IIEPUOMUECKON CHCTEME U CTPOSHUEM
ux aToMoB.CTpOCHHUE BEIIECTBA: BUIABI XUMUYECCKOU CBA3U. THUITBI KPUCTALIMYSCKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMIECKOU PEIIETKU U BUJIA XUMHUYECKOHN CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB (MEXIyHAPOAHAS W TPUBHAIbHAS).
XVMHYECKHUEe CBOMCTBA BEIIECTB, OTHOCSIIUXCS K PA3JIMYHBIM KJIacCaM HEOPraHWYECKUX COSINHECHUH,
TeHETUYECKas CBSA3b HEOPTaHMUECKHUX BEIIECTB.

Knaccudukanms XuMuuecKux peakiyii 1o pa3IudHbIM IprU3HaKaM (110 YHUCITy U COCTABY yYacTBYIOIIHX B
PEaKIMHU BEIIECTB, M0 TeTIOBOMY 3(PQEKTy, M0 U3MEHEHHIO CTETIEHEH OKUCIICHUS XUMUYECKUX 3JIEMEHTOB, IO
00paTUMOCTH, TI0 YUACTHUIO KaTaau3aTopa). DK30- U SHAOTEPMHUYECKUE PEAKIIUHU, TEPMOXUMUIECKHE YPABHEHUS.

[TonsiTHE O CKOPOCTH XMMHUYECKOW peaknuu. [loHsTre 06 00paTUMBIX U HEOOPATUMBIX XUMUYECKUX PEAKIIUAX.
[ToHsiTHE 0 TOMOTEHHBIX U TE€TEPOTSHHBIX peaknusX. [lonamue o xumuueckom pasrnosecuu. Paxkmopeol,
GausAIouuUe Ha CKopocmos xuMuquKozZ peaxkyuu u noJjlodHCeHUue XuMu4veCcKkoco paeHo6eCusl.

MexaHu3M OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH (JIEKTPOHHBIN OaaHC
OKHCITUTENFHO-BOCCTAHOBUTEILHOM PEAKIINN).

Teopust 3neKTPONUTHYECKON JUCCOLMALIMK. DIEKTPOIUTHI U HEANEKTPOIUThl. KaTHOHBI, aHHOHBL. MexaHu3m
JHCCOIIMAIIMY BEIIECTB C PA3IMYHBIMU BHIAMU XUMHUUECKOi cBsi3u. Crenenb aucconuanui. CHIbHbIE U cralbie
AIIEKTPOJTUTBI.

Peakiu moHHOTO 0OMEHa. Y CIOBHS MPOTEKAaHKS peakiuii HOHHOTO 0OMeHa, MOJIHbIE U COKPAIEHHBIE
WOHHBIE ypaBHEHUS peakiuidi. CBOICTBA KUCIOT, OCHOBAHHIA M COJIEH B CBETE MpPEICTABICHHIH00
ANMEKTPONUTHIECKOH Juccormanyy. KauecTBeHHbIE peakiiui Ha UOHBI . [[onsamue o eudponuse coell .

XUMUYECKUN SKCTIEPUMEHT: 03HAKOMJIEHUE C MOJIEJISIMU KPUCTAINIMYECKUX PEIIETOK HEOPTaHUUECKUX
BEIIECTB — METAJUIOB MHEMETAIJIOB (TpaduTa 1 amMasa), CII0KHBIX BEUIECTB (XJIOpUIa HATPHS);
UCCIIEI0BaHNE 3aBUCHMOCTH CKOPOCTH XUMHYECKOW PEAKIUH OT BO3JEHCTBUS PA3THIHBIX (JaKTOPOB;



HCCIIE0BAHKE 3IEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, IPOLECCA JUCCOLMALIMN KUCIIOT, LeJI04el U coel
(BO3MOXHO UCIOJIb30BAHUE BUJEOMATEPUAIIOB); IIPO-BEACHUE OTBITOB, HIUTFOCTPUPYIOIKUX IPU3HAKU
MPOTEKAHUs peakluii HOHHOTO 0OMeHa (0Opa3oBaHKE OCajIKa, BbIICICHUE Ta3a,00pa30BaHUE BOJIbI); OIBITOB,
WUTIOCTPUPYIOLUX ITPUMEPHI OKHCIIU- T€IbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpEHHUE, pEAKLIUU Pa3JI0KEHNU,
COEJIMHEHHS ); PAClIO3HABAHUE HEOPIaHMYECKUX BEIIECTB C [IOMOIIbIO KAUECTBEHHBIX PEAKLIMI Ha HOHBI;
pelIeHNEe FKCIIEPUMEHTANIBHBIX 337124 .

HeMeTanabl U HX coeIMHEHHS

OO6m1as xapakrepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC CTETICHH OKHUCIICHHSI.
Crpoenue n Gpu3nUECKre CBOWCTBA MPOCTHIX BEHIECTB — TaJlOTEHOB. XUMHYECKUE CBOMCTBA HA MIPUMEPE
XJi0pa (B3auMO/IEHCTBUE C METAJIIaMH, HEMETAJIaMU, Iienoyamu). Xa0poBoopo. CossiHas KMCIIOTa,
XUMHUYECKUE CBOICTBA, MONyUYeHHE, IpUMEHEeHHUe. JlelicTBre XJI0pa 1 XJIOPOBOIOPO/Ia HA OPraHU3M 4EJIOBEKa.
Baxneiimue XJI0pHIpl U UX HAXOKICHUEB MPUPOJIE .

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmsl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTePHbIE CTENICHU
OKHUCIICHUSL.

Crpoenue u pu3ndeckre CBOMCTBa MPOCTHIX BEIIECTB — KUCIOPOA U Cepbl. AJUIOTPONHbIE MOANDHUKALIIN
KHCJIOPOJIa U Cepbl. XUMHUYIECKUE CBOMCTBA cepbl. CepoBOAOPOI, CTpOeHUE, (PU3UUECKHE M XUMUIECKUE CBOMCTBA.
Oxcupl cephl Kak MpeCcTaBUTENN KUCTOTHBIX OKCHI0B. CepHas KUCIoTa, GU3NUECKUe U XUMUYECKUE CBOMCTBA
(oOmue Kak mpeICTaBUTENS KJIacca KUCIOT U crerpuyeckue). XuMHYECKHE PEakiui, JISKAIIUe B OCHOBE
MPOMBIIUIEHHOTO crioco0a MmoydeHus cepHoi Kucnotel. [Ipumenenne. Conn cepHOM KUCIIOTHI, KAYeCTBEHHAS
peaknus Ha cynbdaT-noH. HaxoxaeHnecepsl 1 €€ COeJMHEHUI B IPUPOIC . XUMHUYECKOE 3arpsi3HEHNE
OKpY KaroIlel cpeibl COeTMHEHUSIMU cepbl (KUCIOTHBIE JOXK U, 3aTPSA3HEHNE BO3IyXa U BOJOEMOB), CIIOCOOBI
€T0 TMPEIOTBPAIIICHUS .

OOmas xapakTepucTuka eMeHTOB VA-Tpynmbl. OCOOCHHOCTHCTPOCHHUS aTOMOB, XapaKTePHbIE CTENICHN
OKHUCIICHUSL.

A30T, pacnpocTpaHeHue B mpupoje, pu3ndeckre 1 XumMuieckue cBoicta. KpyroBopor azora B npupoze .
AMMuak, ero Gpuznueckuen XMMHYECKUe CBOMCTRA, ToTyyeHue U mpuMeHenue. Conu aMMOHuUS, UX pU3NYECKHe U
XUMHYECKHUE CBOICTBa, MpuMeHeHre. KauecTBeHHas peakiys Ha MOHbl aMMOHHS. A30THas KUCIIOTa, e
noJy4eHue, Gu3ndeckue 1 XUMHUUECKUE CBOMCTBA (00IIMe Kak MPEICTaBUTEN S Klacca KUCIOT U crieruduyeckue.
Hcnons30BaHne HUTPATOB U COJIEH AMMOHUS B Ka4€CTBE MUHEPATBHBIX YI00peHni. XMMUYECKOE 3arpsi3HCHHE
OKpY’Karolllel Cpelibl COeAMHEHUAMHU a30Ta (KUCIOTHBIE I0%K]U, 3arpsI3HEHNE BO3AyXa, IOUBbI U BOJOEMOB).

®ocdop, amnorponnsie Moaudukamu dpochopa, huznueckre u xumMuaeckue coiictBa. Oxcun Gocdopa(V) u
dbocdopnas kucnoTa, puznuecKue U XUMUYECKHE CBOMCTBA, moydeHue. Mcnonb3oBanue ¢ocharos B kKauecTse
MHHEpaIbHbIX yI00PEHUI.

OO6mas xapakrepucTrka 31eMeHToB [VA-rpynmsl. OCOOCHHOCTH CTPOSHUS aTOMOB, XapaKTepHbIE CTEIIEHN
OKHUCIICHUS .

VYrnepon, anoTponHbie MOAUGHUKALMH, pACOPOCTPAHEHUE B IPUPOJIE, HU3MUECKUE U XMMUYECKHUE CBONCTBA.
Ancop6uus. Kpyroopot yriepoaa B npupoe. Okcuabl yriaeposa, ux GpusndeckKue 1 XuMHIeCKHUe CBOMCTBA,
JIeCTBHE HA KUBBIE OPTaHU3MBI, [TOJIy4€HUE U PUMEHEHHE. JKOJIOTHYECKHe MPOOIeMbl, CBI3aHHBIE C OKCHIOM
yraepoaa(IV); runoresa rio6anbHOro MOTEIICHUS KJIMMAaTa; MapHUKOBLIHA 3 (eKT. YronpHas KUCiIoTa u eé
couu, uX (pU3NUECKHe U XUMUYECKHE CBOMCTBA, MOTy4eHUE U MpuMeHeHne. KauecTBeHHas peakius Ha
kapOoHaT-uoHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEHIMHE, TIPOMBIIUIEHHOCTH H CEIbCKOM XO03SHCTBE.

[lepBoHauanbHble MOHATHS 00 OpPraHMYECKUX BEUIECTBaX KakK O COCIUHEHUSX yriepojaa (MeTaH, JTaH,
STHIJIEH, alleTUJICH, 3TAaHOJ, TINIIEPUH, YKCYyCHAasl KUCI0Ta). Mx cocmas u xumuveckoe cmpoerue. [lonstue
0 OHMOJIOTHYECKH Ba)XHBIX BEIIECTBAX: XKUpaX, OelKax, YriIeBOoAaX — M WX POJIM B KM3HH YeEIOBEKa.
MamepuanbroeeOuHCmME0 OpeaHUyecKux U HeopeaHuyecKux COeOUHeHUll.

Kpemuuii, ero ¢usuueckue ¥ XUMHYECKHE CBOWCTBA, TMONy4YeHHe W mpumeHeHue. CoeAnHEeHUs KpeMHHUS B
npupoze. O6mue mpecraBneHus 06 okcuae kpeMuusa(IV) u kpemuueBoit kucnore. CHIMKAThI, UX UCTIOIH30BAHUE
B OBITY, MEUIINHE, IPOMBIIUICHHOCTH. BaosicHetiuiue cmpoumenbHble Mamepuaibl: KepamuxKda, Cmekio,
yemeum, Oemon, owcenezobemon. Ilpobremvr 6e30nacHo20  UCNONBL30BAHUS CIMPOUMETbHBIX
Mamepuanos 8 N08CeOHe8HOU HCUHU.

XUMHUYECKUH IKCTIEPUMEHT: U3ydeHHe 00pa3I[0B HEOPTraHMUECKUX BEIIECTB, CBOWCTB CONSTHON KUCIOTHI;
MPOBE/ICHNE KAYeCTBEHHBIX PEAKIIHIA Ha XJIOPU/I-MOHBI U HAOIIOACHNE MPU3HAKOB MX MTPOTEKAHUS; OTIBITHI,



oTpakarorue GU3NIEeCKUe 1 XUMHUUECKUE CBOMCTBA TaJIOT€HOB U UX COCMHEHUH (BO3MOKHO
MCIOJIb30BAHNEBHACOMATEPHATIOB); 03HAKOMIIEHHE C 00pa3aMu XJIOPUJIOB (TaJIOT€HU/I0B); O3HAKOMIICHHE C
oOpasmamu cepbl U e€ coOeMHEHUAMU (BO3- MOKHO HCIIOJIb30BaHHUE BUICOMATEPUATIOB); HAOIIOICHUE TTpoIiecca
00yTIIMBaHUS caxapa Moj AHCTBUEM KOHLEHTPHPOBAHHON CEPHON KUCIIOTHI; H3yYEHNE XUMHUUECKUX CBOICTB
pa30aBICHHON CEPHOM KUCIIOTHI, IPOBEICHHE KAYeCTBEHHOHN peaknu Ha Cylb(haT-uoH HHAOII0IeHUEe
MpU3HAKa e€ MPOTEKAHUs; 03HAKOMIICHHE C (PU3NYECKUMU CBOMCTBAMH a30Ta, pocopa U UX COCTUHEHU I
(BO3MO>KHOMCIIONB30BaHKUE BUICOMATEPHAIIOB), 00pa3LiaMu a30THBIX M HOcHOpHBIX yIoOpeHuit; moaydeHue,
coOupaHue, pacro3HaBaHHUE U U3YYEHHE CBOMCTB aMMHaKa; TIPOBEJCHHE KaUeCTBEHHbIX PEAKIUii HA HOH
aMMOHUS 1 (hocaT-HoH U N3ydeHHE TPU3HAKOB UX MPOTEKAHNUS,B3aUMO/ICHCTBUE KOHIIEHTPUPOBAHHON
a30THOM KHMCIIOTHI C ME/IbIO(BO3MOKHO MCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB); U3yUEHUE MOJIeTIeH
KPUCTANTHIECKUX PEMIETOK anMasa, rpadura, QpyiinepeHa; 03HaKOMIICHHE C IPOIIECCOM aJICOPOIIIH
PacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YTIIEM M YCTPOICTBOM MPOTUBOTA3a; MOTyYeHHE, COOMpaHe,
pacro3HaBaHUE M U3y4YEHHE CBOMCTB YITIEKUCIIOTO Ta3a; MPOBEACHUE KaUeCTBEHHBIX peakluii Ha KapOoHAT- U
CHJIMKAT-HOHBIM N3y4CHHE IPU3HAKOB UX MPOTEKAHUS; 03HAKOMJICHHE C IPOTYKITUEH CHITMKATHOM
MIPOMBIIICHHOCTH; PEIICHNE SKCTIEPUMEHTATBHBIX 337124 110 TeMe «BaykHeHe HeMeTauIbl U BX
COEJTUHEHUS.

MeTa/Liibl M UX COeJUHEHHS

OO6mast XxapakTepUCTUKA XUMHUUECKHUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUH UX MOJIOXKEHUS B
MEepUOINYECKOI cucTeMe XuMudeckux aieMeHToB . . Menneneesa u ctpoenust aroMoB. CTpOEHHEMETAILIOB.
Merammueckast CBsI3b 1 METAJUIMYECKAs! KPUCTAIINYECKAs PEIIETKA. DIEKTPOXUMUYECKUI PsIJT HAPSKECHUM
MeTasioB. Ou3nYecKue 1 XUMUIECKHE CBOCTBA MeTayToB. OQ01IHMe CIIOCOOb! moTyueHus: MeTaiioB. [lonsTre o
KOPPO3UHU METAJIOB, OCHOBHBIE CTTOCOOBI 3aUTHI MX OT KOppo3uu. CIuiaBsl (CTasb, YyTYH, JIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U TPOMBIIIICHHOCTH.

[Ilesr0uHBIE METAIITBI: TTOJIOKEHHUE B IEPUOIMYECKON CUCTeMe XuMuueckux anneMeHToB J[. 1. Menneneena;
CTPOEHHE MX aTOMOB; HaXOKACHUE B IpupoJie. Pu3ndeckrue 1 XUMHUYECKHE CBOMCTBA (HAa IPUMEPE HATPHS U
kaust). OKCUIIBI M THAPOKCUIBI HATPUs U Kanus. [[puMeHeHue meI0YHbIX METaIOB U UX COSTUHECHUH.

[IlerouHO3EMENBHBIE METAJIIBI MATHUW U KAJIBIIUNA: TTOJI0KEHUE BIEPUOJMUYECKON CUCTEME XUMUYECKHUX
aneMeHToB J[. 1. MenneneeBa; CTpoeHHE MX aTOMOB; HaX0XI€HUE B Ipupojie. PU3NUECKUE U XUMUYECKHE
CBOMCTBA MarHus M Kajblus. Baxueimue coequaeHs Kanblus (OKCHI, TUAPOKCH L, o). JKECTKOCTH BOIBI U
CTIOCOOBI €€ yCTpaHEHHSI.

AJIOMMHUH: TI0JI0KEHUE B MIEPUOAMUYECKON ccTeMe XUMUUeckux >emeHToB . 1. Menneneea; ctpoeHue
aToMa; HaxoXJieHue BIpupoje. PU3nIeckue U XUMUYECKUE CBOMCTBA ATFOMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHIA
Y THIPOKCHUJIA ATTIOMUHHMS.

XKeneso: nonoxeHue B NeprUOAMYECKON cucTeMe XuMuieckux nemenToB /1. . MenneneeBa; cTpoeHue aToma;
HaxoXieHue B pupoie. du3nueckre 1 XUMHUUECKUE CBOMCTBA sxene3a. OKCH b, THAPOKCH b comu xxene3a(ll) u
xene3a(Ill), ux coctas, CBOMCTBA M MTOTYYCHHE.

XUMHYECKUH SKCIICPUMEHT: 03HAKOMJICHHE ¢ 00pa3iiaMy METaJLIOB U CILIABOB, MX (PU3UUECKMMHU CBOMCTBAMM;
U3y4eHHE Pe3yIbTaToOB KOPPO3UH METAIIOB (BO3ZMOKHO MCIIOJIb30BaHHUE BUIEOMATEPUATIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUS OKCHIA KaJIbIUs U HATPHSIC BOJIOH (BO3MOXKHO HCITOIb30BAHUE BHICOMATEPHAIIOB);
HCCIIEI0BaHNE CBOMCTB KECTKOM BOJIBI; TIPOIIECCa TOPSHHUS JKee3a B KHCII0- pojie (BO3MOYKHO HCIIOIb30BaHUE
BHJICOMATEPHAJIOB); PU3HAKOB MPOTCKAHUS KAYECTBEHHBIX PEaKIIUii Ha MOHBI (MarHus, KaJabllns,
anmroMuHus, HKA, sxene3a(ll) u xenesa(Ill), meau(1l)); HaGaroaeHNE M OMIMCAaHUE TIPOIIECCOB OKPAITMBAHUS
IJIaAMEHH MOHAMH Ha-TpUs, Kallvs U KaJblvs (BO3MOKHO UCTIONB30BaHUE BUICOMATEPHATIOB); CCIIEI0BAHUE
aM(}OTEpHBIX CBOMCTB THAPOKCHIA ATFOMUHUS ¥ THAPOKCHU/IA [IMHKA; PELIeHHE SKCIEPUMEHTATBHBIX 33124 M0
TeMe «BakHel1me MeTauibl U UX COCTUHEHUSD .

XuMHA H OKpYKaKIas cpea

Hogrle MaTepuansl u TeXHOJOTUH. BemiecTBa 1 MaTepraibl B TOBCEIHEBHOM )KU3HU UeiOBeKa. XUMUS U
310poBbe. bezonacHoe HCIoNb30BaHKE BEIIECTB U XUMUYECKHUX peakimii B ObITy. [lepBas mo- Morp npu
XMUMHUUYECKHX 0KOTax U oTpaBiieHUsAX. OCHOBBI 3KOJIOTH- YECKOM IPaMOTHOCTH. XUMHYECKOE 3arpsi3HEHNE
OKpY:Karomercpe sl (peenbHas gomycTimMas KonienTpanus emects — [1/IK). Ponbs xumuu B pemennu
AKOJIOTHYECKUX TTPOOIIEM.



[TpupogHbIe HCTOYHUKH YTIEBOI0POIOB (YTrOJib, IPUPOIHBIH Ta3,HeTh), MPOIYKTHI UX NepepaboTKH, UX
POJIb B OBITY ¥ IPOMBIIIIEHHOCTH .

XUMUYECKUH SKCIIEPUMEHT: U3y4eHHe 00pa3IoB MaTepHaIOB (CTEKIIO, CIIIIaBbl METAJJIOB, TOJUMEPHBIE
MaTepuabl).

Me)KleeZ[METHLle CBA3H

Peanuzanus MeXIpeIMETHBIX CBSI3€H MPHU U3y4EHUH XUMUU BY KJIaCCe OCYILECTBIIACTCS Yepes
MCTIOJIb30BAHNE KaK OOLINX €CTECTBEHHO-HAYYHBIX TOHATHI, TaK U OHATHH, SBJISIOMIUXCS CUCTEMHBIMH JUTS
OT/IEJIbHBIX MPEJMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOuime ecTecTBEHHO-HAYYHbIC TIOHATHUS: HAYIHBIH (aKT, TUIOTE3a, 3aKOH, TEOPHS, aHATIN3, CHHTE3,
KJaccu(uKaIus, MepuoMIHOCTb, HAOMIOACHNE, SKCIIEPUMEHT, MO/ICITMPOBAHUE, N3MEPEHIE,MO/IEITb,
SIBJICHUE, TAPHUKOBBIA 3(DPEKT, TEXHOIOTHS, MaTepuanbl. PU3UKa: MaTepusi, aTOM, JIEKTPOH, TPOTOH,
HEHTPOH, MOH, U30TOII, PaIHOAKTHBHOCTh, MOJIEKYIIA, HIEKTPUUECKUN 3apsil, MPOBOJHUKH, MOIYIPOBOIHUKH,
IUDIIEKTPUKHU, (OTOAIEMEHT, WHIUKATOD,BEIIECTBO, TENO0, 00bEM, arperaTHOe COCTOSIHUE BEIECTBa, a3,
pacTBOp, PaCTBOPUMOCTD, KPUCTAIUTMIECKAsh PEIIETKA, CIUIAaBbl, (PU3MUYECKHe BETMYHWHBI, SIWHHIBI U3MEPEHUS,
KOCMHYECKOE MPOCTPAHCTBO, IIaHEThI, 3B€3/1b1, COTHIIE.

buonorus: porocunres, npixanue, ouochepa, s3kocucTeMa, MUHEpaAIbHbIE YI00pEHUS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHThI, TUTATEJIbHbIE BEIIECTBA .

['eorpadmst: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TIOPOJIb, TI0JIE3HBIE HCKOTIAEMbIE, TOTIITMBO, BOTHbIC

pecypcHl.

KanennapHo-tremaTuyeckoe njiaHupoBaHue Mo XumMun 8 kiace
2 yaca, 68 yacosn

Ne | Pazgen. Tema ypoka Kon-so | lata | Hcnonv3zoeanue

4acoB IIpOBE | 0OOpyoosanus
nenus | «Touka pocma

Tema 1. Xumus — BaKHasi  00J1acTh
€CTECTBO3HAHHMS M NPAKTUYECKOH esiTeJIbHOCTH
yesgoBeka (5 )

[Ipenmer xumun Posib XuMuM B ’KU3HU YEJIOBEKa. XUMUS B 1
crcTeMe HayK. MeTo1bl O3HAHMS B XUMHH.

3HAKOMCTBO C IpaBUJIaMU 0€30IaCHOCTUHU IIPUEMAMH 1 Iudpoas
paboTel B xumuueckoi maboparopuu. Ipaktuyeckas padora: nmaGoparopust

Ne 1. INpaBuna paboTs! B 1abopaTopuu UIPUEMBI OOpAILIEHHS C RELEON
71a00paTopHBIM 000PYI0BAaHUEM i poBoii naTamK

Temneparypbl CIlupTOBKa
Caeua.

w

Tena u BemecTsa 1

®u3nYecKue CBONCTBA BEIIECTB. ArperaTHoe COCTOAHHUEC 1
BCIICCTB .

Yuctsie BemecTBa 1 cMecH. CriocoObl pazielieHus cMeceil. 1 Lludposas
IIpakTuueckas padoraNe 2. Paznenenue cmeceit (Ha nmabopaTopust
NPUMEPEOYMCTKU TOBAPEHHOM COJIH) RELEON

Tema 2. Bemuecrsa
U XHUMHUYeCKHe peakiuu

(15 49)+1 u

ATOMEI 1 MOJICKYJIBI. XHUMHUYECKUE DJIEMEHTHI 1

\‘

[EEN

3HaKu (CUMBOJIBI) XUMUYECKHX JIEMEHTOB

ITpocTble 1 cOXHBIE BELIECTBA. ATOMHO-MOJIEKYJIAPHOE 1
YUYEHHE.

Xumudeckas popmyna. BaneHTHOCTh aTOMOB XMMHYECKHX 1
9JIEMEHTOB

10- 3aK0H IMOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTeNnbHAS 2




11

aTomMHas Macca. OTHOCHTEIbHAs MOJICKYJIIpHas Macca .

12 | MaccoBas 1011 XUMHUYECKOTO 2JIEMEHTA B COEIUHEHUN 1
13 | ®usnueckue U XUMHICCKHUE SBICHUS 1
14 Xumudeckas peakuys. [Ipusznaku 1
Y YCIIOBHS IPOTEKAHUS] XUMUIECKUX PEaKIIUi
15 | Xumunueckue ypaBHEHUs 1
16 | Tunbel xXuMUUYECKHX peakimil. Peakiws coemmHeHNs 1
17 | Peakius pa3noxeHus 1
18 | Peakius 3amenieHus 1
19 | Peaknus oOMeHa 1
20 | 3axoH coxpanenns Macch BerecTs. M. B. Jlomonocos — 1 BECHI
YUEHBIN- YHITUKIIOTIE/THCT. TEeXHOXHUMHUYCCKUE
WJIH DJICKTPOHHBIC,
cBeua; Koiaoa
II0CKoMoHHas 250
MJT; JIOKKA JUTS
CKHTaHHS
BEIIICCTB
21 | KontponsHas pabora Ne | 1
Tema 3. Bo3zayx. Kucaopona.
Oxcuabl
(59)
22 | Bo3myx — cMech ra3oB. CocraB Bo3yxa Kucinopon — 1
3JIEMEHT ¥ POCTOE BemecTBO. O30H — aJUTOTPOITHAS
MoAnUKAIHS KUCTIOPOIa
23 | Haxoxaenue KUciopoiaB mpupoe, Gu3nuecKue 1 1
XUMHYECKUE CBOMCTBA (peaKLK OKUCICHUSI, TOPEHHE.
[Tonsitre 00 oxcumax
24 | Cnoco0Obl moydeHus: KUCIOPOaa B JIaOOpaTOpUH U 1
npoMslieHHocT. [IpuMenenne kucnopoa.
[MpakTiyeckas pabora
Ne 3. Tomy4denue u cobupanue KUCIOpOIa, U3yUIEHHE €T
CBOWCTB.
25 | TenmoBoit 3G GEKT XUMUIECKON PEAKIIUH, TIOHITHE O 1
TEPMOXUMUYECKOM YPaBHEHUH, 9K30- U SHAOTEPMHUYECKUX
peaKImsixX
26 | TormmuBo (yroas u METaH). 3arpsi3HEHUEBO3AyXa, CIIOCOOBI 1
ero MpeJoTBpalieHus. Y culieHne NapHuKoBOro 3 dexTa,
pa3pylieHne 030HOBOTO CIIOS .
Tema 4. Bogopoa. CocraB kuciaot u coJeii (5 1)
27 | Bogopom — 3J1eMeHT ¥ IPOCTOE BEIIECTBO 1
28 | Haxoxnaenue B mpupojie, GU3NIEeCKUe 1 XUMHUICCKHE 1
CBOICTBA (Ha MpUMepe B3aUMOJICHCTBHS C HEMETallIa-MH 1
OKCHJIAMU METAaJIJIOB
29 [Tpumenenue, crocoObI MOTy4EHUS BOJOPOA. 1
[MpakTuueckas padota Ne 4. [Tonydenue u cobupanue
BOJIOPOJIa, M3yUCHUE €T0 CBOWCTB
30- | CoctaB KUCIOT U coneit 2
31
Tema 5. KosimuecTBeHHbIC OTHOIIEHUSI B XUMMHU
(49)
32 | KonmuectBo BerectBa. Mons. MonsipHas Macca 1
33 | 3akon ABorajapo. MosipHbli 00bEM ra3os . 1
34- | Pacué€Tpl 10 XMMHYECKHM YPaBHEHUSIM. 2




35

Tema 6. Boga. PacTBopsl Ilonsitue 06 ocnoBanusx (5

1)

36 ®duznyeckue CBOMCTBA BOAbI. AHAIN3 U CUHTE3 —
METO/Ibl M3YUCHHS COCTaBa BOJIBL.
37 | XuMu4ecKkue CBOWCTBA BOABI (PEaKIMU C METaIaMH,
OKCHIaMHMETAJUIOB U HEMETAJIOB
38 | Cocras ocHoBanuii. [loHsTHE 00 MHAMKATOpaX [udposas
naboparopust
RELEON
[Mu¢posoii pH. mrartus
C 30KHMOM; TISITh
XHUMHAYECKHX CTAKAHOB
(25 mu1); mpombIBajIKa
39 | Bona kax pacrBopureins. PactBopsl. PactBopuMocTh BeliecTs B npubop At
Boje. [IpakTuueckas padora: OLBITOB ¢
Ne 5. IlpuroroBiieHre pacTBOPOB € ONPEAEIEHHON MACCOBOI
JI0JIE PaCTBOPEHHOTO BEIIECTBA. DJIeKTpHHeCiIM
TOKOM;
HUCTOYHHK
MOCTOSTHHOTO TOKa:
npoOUpKU — 2 MIT.
IPOHYMEPOBAHHBIE;
JTY9UHKA;
CTIIPTOBKA;
MpOOKK — 2 T,
MUHIIET
40 | Ponb pacTBOpPOB B MPUPO/JIC U B )KU3HM YeiioBeka. KpyroBopot
BOJIbI B IPUPO/IE. 3arpsi3HEHUE MPUPOAHBIX BoJ. OXpaHa u
OYHCTKA MPUPOIHBIX BOJI.
Tema 7. OcHOBHBIE KJIACCHI HEOPTAaHUYECKHX
COCAMHEHU M
(11u)+ 1y
41 | Knaccudukarys HEOPraHHYECKUX COCIHHCHN,
42- | Oxcuppl: cocTas, kiaccudukanus (OCHOBHbIE, KUCIOTHEIE,
43 | amdoTepHbie,HeCONIe00pa3yIoLIIe), HOMEHKIATypa
(MexIyHapOIHAs W TPUBUAIBHAS).
[TonyueHue U XMUMUUYECKUE CBOWCTBA KUCIOTHBIX, OCHOBHBIX H
aM(bOTEpHBIX OKCHJIOB.
44- | OcHOBaHMSA: COCTaB, KiIaccu(UKALUsI, HOMEHKIATypa [Hudposas
45 | (MexIyHapoaHas U TpUBHAJbHAs), (GU3MUECKUE U nabopaTopus
XUMUYECKUE CBOWCTBA, CIIOCOOBI MOTYUEHUS RELEON
[Tudposoii pH. mraTus
C 32KUMOM; TISATh
XUMHYECKUX CTAKAaHOB
(25 m1); mpombIBaKa
46- | Kucnotsl: cocTaB, Knaccudukaiys, HOMEHKIATypa,
47 | ¢uznueckue U XMMHIECKHE CBOMCTBA, CIIOCOObI OMYUEHHUS.
Psiyi akTMBHOCTH MeTaioB
48- | Conu (cpeaHue): HOMEHKIIATypa, CIIOCOObI
49 | momyueHus, B3aMMOJECHUCTBHECOJIEH C METaJIaMH,

KHUCJI0TaMU, ICJI0YaMU 1 COJISIMHA




50

I'eHeTrueckas cBA3b MEXIY KJIACCAMUHEOPIaHUYECKUX
COEMHEHNHN

51 | IIpakTn4ieckas paboTta: [Tudposast
Ne 6. Pemenue sKcriepuMeHTANbHBIX33/1a4 [0 TEME naoparopust
«OCHOBHBIE KJIaCChl HEOPIrAaHUUYECKUX COEJUHEHUM RELEON
[udposoii pH. mraTus
C 32KUMOM; IISATh
XUMHYECKUX CTAKAaHOB
(25 mu1); mpombIBasIKa.
52 | KonTpoabHas padota Ne 2
Tema 8. Ilepuoauyeckuii 3aK0H U MEPUOTUIECKAST
cucrtemMa xuMudecknx jeMenToB J[. U. Menaeneena.
Ctpoenue atoma (7 4)
53 | IlepBble MOMBITKY KIACCH(PHUKAIINN XUMHIECKHAX TIEMEHTOB.
[TonsiThe o rpymnmax cXoAHbIX 3JIEMEHTOB (1LET0YHbIE U
1€JIOYHO3EMETIbHBIE METAJIJIbl, [aJI0T€Hbl, UHEPTHBIE Ta3bl) .
54 | DneMeHTbl, KOTOpble 00pa3yoT aM(pOTEPHBIE OKCHUABI U
TUIPOKCUIBI
55 [leproaudecknii 3aK0H ¥ NEPUOANYECKAS CHCTEMA
xuMmudeckux snementoB [l . Menneneesa. [lepuopl,
TpYIIBI, MOArpynnbl. GU3HMYECKUI CMBICT TOPSAAKOBOTO
HOMepa dJIeMeHTa, HOMe- POB EPHO/Ia U IPYIIIIbL.
56 | Crpoenne atomoB. CocTaB aTOMHBIX sijiep. MI30TOMbI
57 | Dnextponsl. CTpoeHHE dJEKTPOHHBIX 000J0YEK aTOMOB
nepBbix20 XUMHYECKHX JJIEMEHTOB MEPUOANIECKON CHCTEMBI
JI.1.Menneneena
58 | XapakrepucTuka XUMHYECKOTO AJIEMEHTA T10 €r0 MOJI0KCHUIO
B niepuomueckoil cucreme JI. M. Menneneena
59 | 3HauCHUE MEPUOANYECKOTO 3aKOHA
U NIEPUOJMYECKON CHCTEMbI XMMUYECKUX HJIEMEHTOB JJIS
pa3BuTHs Hayku U npakTuku. . . MenaeneeB — yué€Hbli,
NEeIaror ¥ rpaskaaHuH.
Tema 9. XumMnueckasi CBfA3b.
OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIINH
8w
60 | DnekTpoOTPUIATETLHOCTH ATOMOB XUMUYECKHX 3JIEMEHTOB
61 | MonHas xumu4deckas CBS3b Hudposas
nabopaTopus
RELEON
Hudposoii naTunk
TEeMIIepaTypbl
IJIATUHOBBIM; 1aTYUK
TEeMIIepaTypbl
TEPMOIIAPHBIN
62 | KoBaneHTHO-TOJIsIpHAS CBS3b [Tudposas
nabopaTopus
RELEON
[udporoii gaTumk
TEeMIIepaTypbl
MJIATUHOBBIM; TaTYUK
TEeMIIepaTypbl
TEPMOIIAPHBIN
63 | KoBasieHTHO- HemousipHast CBSI3b
64- | CreneHb OKUCIICHUS




65

66- | OxucnurenbHO-BOCCTaHOBHUTENBHEIC peakimu (OBP).

67 [Tpoueccol okucneHusiu BoccraHOBIEeHUsS. OKUCTUTENHN U
BOCCTQHOBHTEJIH.

68 | KonrponbHas pabora Ne 3




KanenpapHo-temaTnueckoe NJIAHHPOBAaHME 110 XMMHH 9 KJjacc

2 yaca 68 yacoB

Ne | Tema paznena u ypoka Komn | lata | Hcnonv3zosanue
4eCTB | IPOBE | 0O0pyodosanus
0 nenus | «Touka pocma
4acoB
IloBTOpeHue u yriyoJieHue 3HaHNH OCHOBHBIX pPa3/ieJioB
Kypca 8 kjacca
(5u4) +1 4
1 [Tepnonnueckuii 3axon. Ileproguueckas cucreMa XUMHYECKHX 1
anemenTtoB [I. V1. Menneneesa. CtpoeHue aToMOB
2 3aKOHOMEPHOCTHU B U3MEHEHHH CBOMCTB XMMUUECKHUX 3JIEMEHTOB 1
HEPBbIX TPEX MEPUOJIOB, KaIHs, KAJIbLUSA U UX COCTUHEHUH B
COOTBETCTBUH C MOJ0KEHUEM HJIEMEHTOB B IEPUOANYECKON CUCTEME
Y CTPOCHUEM UX aTOMOB
3 Knaccudukaiys 1 HOMEHKIaTypa HEOPraHWYECKUX BELIECTB 1
(MexayHapoIHasl U TPUBUAIIbHAS)
4 XUMHYECKUe CBOMCTBA BELIECTB, OTHOCAIINXCS K Pa3IMYHBIM 1
KJaccaM HEOPraHMYEeCKUXCOEANHEHHH, NX TeHEeTHYeCKas CBSI3b
HEOPraHWYECKUX BEIIECTB
5 Crpoenue BeniecTBa: BUIbl XUMUUYECKOM CBSA3U. THITBI 1 [Mudposas
KPUCTATIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA nabopaTopust
KPUCTAITTMIECKON PELIETKH . RELEON
[Mudposoii naTunk
TeMIepaTypbl
IIJIATUHOBBIN
6 Konrponbshas padoraNel 1
Tema 1. OCHOBHBIE 3aKOHO MEPHOCTH XMMHYECKHX
peakumi
(49)
7 Knaccuduxaiys XuMHUYeCKUX peakiuii o pa3inyHbIM 1
HpHU3HAKAM.
8 ITonsTre 0 ckOpocTH XUMHUYecKo# peakiuu. [lonsTre o romorenHsix | 1 [Tudposas
U T€TEPOr€HHBIX PEaKLHsAX . nabopatopust
RELEON
[Hudposoii naTymk
TeMIIepaTypbl
IIJIATUHOBBII
9 [TonsTHe 0 XUMHUUECKOM paBHOBeCHU. DAKTOPBI, BIMAIONIME HA 1 [Tudposas
CKOPOCTbXMMHMYECKOM PEaKM U MOJI0KEHUE XMMUIECKOTO naboparopust
paBHOBECHS . RELEON
[udposoii naTymrk
TeMIIepaTypbl
TJIATUHOBBIN
10 | MexaHn3M OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIIMN 1
(27eKTPOHHBIN OanaHC OKUCIUTEIBLHO-BOCCTAHOBUTEb- HOM
pEaKIMn).
Tema 2. DiaekTposmMTHYECKAS JUCCOUANUS. XMMHYeCKHe
peakuuu B pacTBOpax
(8 @)
11- | Teopus >IEKTPOIUTUUECKON TUCCOLHMAIMH. DIEKTPOIUTHI U 2 [Tudposas
12 | neanexrponutsl. KaTHOHBI, aHHMOHBI. MeXaHU3M JAUCCOLM-ALUH nabopatopust
BEILIECTB C Pa3INYHBIMU BUIAMH XUMUUYECKOH CBA3U. CTENEHb RELEON




Jucconuanuu. CuibHBIE U c1a0bIe SJICKTPOJIUTEI

[Tudposoii qaTynx

AJIEKTPOIIPOBOTHOCTH
13- | Peaxuuu nommoro o6Mena, yCIIOBUs MX NpoTeKanus. MoHnnble Hugposas
14 YPaBHEHHUS PEAKLIUIA. naboparopust
RELEON
[MudpoBoii gaTymk
AJIEKTPOIIPOBOTHOCTH
15- | XuMuueckue CBOMCTBA KHCIOT, OCHOBAHUI U COJICH B CBETE
16 | mpencraBineHuid 00 IMEKTPOTUTHUCCKOM TUCCOIMAIIH
17 | IloHsATHE O TUAPOIU3E CONIECH.
18 | IIpaktuueckas padora Ne 1 Pemenne sKkcriepiMEHTAIBHBIX 33/1a4 [Mudposas
10 TEMeE nabopaTopust
RELEON
Hudporoii naTunk
AJIEKTPOITPOBOTHOCTH
Tema 3. O0miasi XapaKTePUCTUKA XUMUYECKHUX IJIEMEHTOB
VIIA-rpynnsl. I'anorenni(4 1)
19 | O6mas xapakTeprcTHKa TaioreHoB . OCOOCHHOCTH CTPOCHUSI aTOMOB
ATHUX HIIEMEHTOB, XapaKTEPHBIE ISl HUX CTETICHH OKHCIICHHS.
CtpoeHne 1 pu3nYecKie CBOMCTBA MPOCTHIX BEIIECTB — TaJlOTeHOB
20 | XuMudecKkre CBOMCTBA Ha MPUMeEPE XJI0pa (B3aNMOICHCTBHE C
MeTaJlaMy, HeMETaJUTaMHu, I1esodamu). XiaopoBoaopo. ConsHast
KHCJIOTa, XUMUYECKHE CBOMCTBA, TOTyUeHHE, IPUMEHEHHE.
21 | ®usmnonormyeckoe ICHCTBHE XJIOpa U XJIOPOBOIOPOIa HA OPTaHH3M Hudposas
YesioBeKa. BaxkHe e XIOpHuabl ¥ MX HAXOKICHHE B IPHPOIE . nabopatopust
RELEON
22 [IpakTtuueckas padora: Hudposas
Ne 2. TlosmydeHue coNssHOM KUCIIOTBI, U3yYeHHE €€ CBOMCTB n1abopaTopust
RELEON
Tema 4. O0mas XapaKTEePUCTHKA XMMUYECKHUX JJIeMeH- TOB
VIA-rpynnel. Cepa u eé coequnenus (5 u)
23 | O6mas xapakTepuctuka 3neMeHToB VIA-rpymnmbel. OcobeHHOCTH
CTPOCHUSI aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE IJIsl HUX CTENEHU
OKHUCIICHUS
24 Ctpoenuen usnyeckue CBONCTBA MPOCTHIX BEIECTB —
KUCIIOPO/Ia ¥ CEPBI.
Annotponnbie MO M (pHKALK KMUCIOPOA U CePbl. XMMHYECKHE
CBOICTBA CEPBI.
CepoBonopoa, crpoeHue, (HuU3MYecKue U XUMUIECKHE CBOMCTBA.
Oxcuibl cepbl KaK MPeICTABUTENN KUCIOTHBIX OKCHIOB
25 | CepHnas kucnora, puznueckue Hudposas
U XMMHUYeCKue CBOMCTBA (0011 KaK MPeJCTaBUTENS KIacca KUCIOT nabopaTtopust
u crierduyeckue), MpUMEHEHUE RELEON
[udporoii gaTumk
HIIEKTPONIPOBOTHOCTH
26 | XUMHYeCKHEe peaKlny, JeKallle B OCHOBE NPOMBIIIEHHOTO
criocobanoydeHusi cepHoi KUcioThl. Colli cepHOM KUCTIOTBL.
27 | HaxoxnaeHue cepbl U €€ coeAMHEHUH
B IIpupoje. XUMHUYECKOE 3arpsi3HEHHE OKPYKarowLIel cpeibl
COEJIMHEHUAMH cephl (KUCIOTHBIE TOKIU, 3arpsA3HEHUEBO3IyXa U
BOJ0EMOB), CIOCOOBI €r0 MPeJOTBPAILCHUS
Tema 5. O0mas XapaKTepUCTHKA XMMHYECKHX 3JICMEHTOB
VA-rpynnbl. A3ot, ¢pochop u ux coennnenus (7 1)
28 | OOmas xapakTepuctka sneMeHToB VA-rpynnbsl. Oco6eHHOCTH




CTPOCHUA aTOMOB 3TUX 3JICMCHTOB, XaPAKTCPHLICJIA HUX CTCIICHU
OKHMCJICHHUA

29

A30T, pacnpocTpaHeHUe B IPUPOJIe, HU3NUECKUE U XUMUUECKUE
cBoiicTBa. KpyroBopot azora B mpupoje

30

AMMI/IaK, €ro (QU3UYCCKUC U XUMHUYCCKHUC CBOMCTBA, IOJYUYCHUC U
IIPUMCHCHUC. OJI1 aMMOHHsA, HX (I)I/I3I/I‘ICCKI/IC U XHUMHYCCKUC
CBOUCTBA, IIPUMCHCHUC.

I[paktiyeckas pabota Ne 3. [Tonyuenne aMmuaka, U3y4eHHUEEro
CBOMCTB.

31

A3oTHas kucnoTa, e€ GpundecKre u XMMHUIECKHEe CBOMCTBA (001IHe
KaK MpeICTABUTEIIS KJ1acca KUCIIOT U CTIeIM(DUIECKHUE).
Hcnosnb30BaHue HUTPATOB U COJIEH aMMOHHS B Ka4eCTBE
MHHEpaJIbHbIX y100pEeHU

Hudposas

nabopaTopust

RELEON
Hudporoii naTunk
AJIEKTPOIIPOBOTHOCTH

32

XUMHYECKOe 3arpsA3HEHUE OKPY KA Cpeibl COCMHEHUSIMU
a30Ta (KHCIOTHBIE JIOK/H, 3arps3HEHHE BO3/1yXa, IOUBBI U BOJJOEMOB

33

®ocdop, amnorponHbie Moaupukaruupocdopa, Guzndeckue u
XUMHUYECKHE CBOMCTBA

34

Oxcup pocdopa(V) u hochopHas kucnora, pusndeckue u
XMMHUYECKUECBOICTBA, oiydyenue. Mcnons3zoBanue Gocdaros B
KauecTBE MUHEPANIbHBIX y100peHuil. 3arpss3HEHUEPUPOTHBIX
BOJI0EMOB (pocaramu

Tema 6. O01asi XapaKTePUCTHKA XHMHYECKHX 3JIEMEHTOB
IVA-rpynnsl. Yriepoa u KpeMHHI U HX COeIHHECHUS
(8Bu)+1

35

Yraepon

36-
37

Oxcunpl yraepona, ux (pU3NYECKUe U XUMUUECKUE CBOMCTBA.

38

VYroapHas KUCIOTa U €€ CONU, UX (PU3MUECKHE U XMMUUYECKUEe
CBOICTBA, MOJYUYEHHE U IPUMEHEHHE.

39

[lepBoHayanbHBIC MOHATHSA 00 OPraHMYECKHX BEIIECTBAX KaK O
COCJIMHEHHAX yTIIEPOIa: 0COOCHHOCTH cOCcTaBa U cTpoeHus. [loHsTHe
0 OMOJIOTMYECKH BKHBIX BEIIECTBAX: KHUPaX, OeIKax,

40

Kpemnuii, ero ¢pu3nyeckue 1 XUMHUYECKHE CBOWCTBA, MOJTYYCHUE U
pUMEHEHHeE.

41

[IpakTuueckas padota Ne 4 [TonydyeHue yriieKuciaoro rasa.
KauectBenHas peakius Ha KapOOHAT-HOH

Hudposas
nmaboparopust

RELEON
Hudposoii naTunk
AJIEKTPOITPOBOTHOCTH

42

[IpakTuueckas pabara Ne 5 Perienne skcriepuMeHTaIbHBIX 33124
o reme «Hemerasmibiy.

Hudposas
naboparopust

RELEON
Hudposoii naTunk
AIIEKTPOMTPOBOTHOCTH

43

KonTponpHas pabora

Tema 7. O0uIue cBOMCTBA METALIIOB
(4 4)

44

O6H13$[ XapaKTCPUCTHKA XUMHUICCKUXIJIEMCHTOB — MCTAJIJIOB Ha
OCHOBAHMHHX IIOJIOKCHHSA B HepHOI[quCKOﬁ CHUCTEMC
XUMHWYCCKHX 3JICMCHTOB I[ . 1. MeHneneeBa u CTPOCHUA ATOMOB

45

Ctpoenue MetannoB. MeTtaminueckas CBSI3b U METAJUIMUECKAs
KpHUCTaJNTN4ecKas peréTka. DNeKTPOXUMUUECKUH psl HapsDKEHUI
METAJIOB

46

du3nYecKue U XMMHUIECKHE CBOMCTBA METAILIIOB .




47 | Obmue crnocoObl MONyYeHUst MeTaIIoB. [loHATHE 0 KOppO3UH
METaJJIOB U OCHOBHBIE CLIOCOOBI 3aIIUTHI OT KOppo3uH. CIiaBbl
(cTamb, 4yTyH, DIOPATIOMHUHUIA, OpOH3a), MX IPUMEHEHHUE B OBITY U
IPOMBIIIJIEHHOCTH
Tema 8. Bakueiimne MeTa/ILI 1 HX COSNHEHU A
(16 u)+ 2
48 | llenounsie Metamisl. [lonokeHne B IEPHOIMIECCKON CHCTEME
xuMuueckux 31eMeHToB [1. . MenaeneeBa, cTpoeHHEaTOMOB.
Haxoxnenue B mpupoze .
49- | Ou3nueckue 1 XUMUYECKHE CBOICTBA (Ha PUMEPE HATPHUS U KaJus
50
51 | Okcuipl ¥ TUAPOKCHUIbI HATPHS U KU
52 [TpuMeHeHnEe MIENOYHBIX METAJJIOB U UX COCIMHEHHN.
53 | lllenoyHOo3eMeNnbHbIE METAJUIBI MATHUI U KaJlbLIMii, CTPOEHHUE
aroMoB. [lonoxeHue B nepuoAnYEcKoil cucTeMe XUMUIECKUX
anemenTtoB J[. 1. MeHneneena.
Haxoxnenue B npupoje
54- | ®du3nuecKre U XUMUYECKHE CBOMCTBA KAJIBIUS U MAarHUS
55
56 | Baxnelmme coeIMHCHNUS KabIHsl (OKCHJI, THIPOKCH]I, COJH).
57 | XKectkocTb BoIBI M crIOco0BI €€ ycTpaHneHus. [Ipakruueckas pabora
No 6. )KEcTKOCTD BOJIBI M METOMIBI €€yCTPAHEHHS
58 | AmoMuHHI.
59- | ®usnueckue NXMMUYECKHE CBOWCTBA. AM(OTEpHBIE CBOHCTBA
60 | oxcuma u rupoKcuIa
61 | XKeneso. Hudposas
nmaboparopust
RELEON
[udposoit maTuamk
JTaBJICHUS
62 | ®usnyeckue U XMMHUYECKHE CBOMCTBA jKele3a
63 Oxcuppl, ruapokcu bl U cou xenesa(ll)
n xene3a(lll) .
64 | Ilpaktuueckas pabora Ne 7. Pemienue skcrnepuMeHTalIbHbIX 3a/1a4 1O Hudposas
TeMe «MeTtaib . naboparopus
RELEON
[udposoii naTamnk
JTaBJICHUS
65 | KonTpoapHas pabora Ne3
Tema 9. BemmecTBa 1 MaTepuaJibl B )KU3HH YeJIOBEKa
Bw
66 Hogrsle MaTepuansl v TexHOJOTUH. BelecTBa u MaTepuaisl B
MIOBCE/IHEBHOIKMU3HU YeN0BEeKa. XUMHUS U 3J0POBBE.
be3omnacHoe MCNONb30BaHNE BEIIECTBY XMMUUECKHX PEAKLIUN B
OBITY.
67 [IpupoHbIe UCTOYHHUKHU YTIIEBOJAOPOI0B(YroJib, IPUPOIHBIHN ras,
He(Tb), IPOAYKTHI UX MEpepadOTKU, UX POIIb
B OBITY ¥ IPOMBIIUIEHHOCTH
68 OCHOBBI 9KOJIOTHYECKON IPAMOTHOCTU. XUMHUUECKOE 3arpsI3HEHHUE

OKpY’Kato- Iiei cpeibl (MpeaenbHO TOMyCTUMAast KOHIICHT AL
BemectB — [1/IK).
Ponp xuMuu B pereHn# 3K0JI0TrH4eCKUXITPOOIeM







TOUKA \!pocm

JlabopaTopHbIe padoThI
8 kJ1acc
Ilpakmuueckas paboma Ne 1. «H3yuenue cmpoenus niamenuy
Teopernueckas yacTe: I'opeHrEe — CIOKHBIN MPOILECC, CONPOBOXKIAIOUIUINCS BBIACICHUEM JHEPIUM, Kak MpaBUiO, B
BHJIC TEIUIa M cBeTa. Pa3smiyaioT roMoreHHoe ropeHue (Hanpumep, mpu paboTe ra30Boil TOPEIIKH), U TeTEepOreHHOE TOPEHHE (HarpuMep, TOpeHue
CIIHPTA U CYyXOT0 TOpPIOYEro). B paccMOTpeHHBIX IpuMepax IiaMs UMEET CXOIHOE CTpoeHne. B HEM MOXKHO BBIZCTUTH TPU YaCTH.
Buyrpennuii kOHyc TeMHOro I1BeTa (B Cliydae ra30BOM TOPEJIKM CHHEro I[BeTa) ¢ Hu3kou temrieparypoil ~ 300—500 °C. 3mech mMpoucxoauT
HCIIApEHUE U PA3JI0KEHNE TOPIOYEro BEIECTBA.
CpemHuii BOCCTaHOBHTENBHBI KOHYC COCTOMT M3 CMECH BO3[yXa W TOpSIIEro rasa. 31ech IOJ BIHMSHHUEM Oojiee BBICOKOW TEMITEpaTyphl
(1500—1800 °C) mpoayKThl UCHAPEHHUS M PA3JIOKEHHUS TOPIOYHMX BEIIECTB aKTUBHO PEArvpyroT ¢ KUciIopoAoM. Ecim vacth yriepoma octaércs
CBOOOJTHOM, TO €ro MeNbYalIie YAaCTHIBI PACKAIISIOTCS U MPHUAAIOT TUIAMEHH SIPKOe CBEYECHHE. JTa 4acTh IUIaMeHHu Oorara yrapHeiM razom CO —
CHJIbHBIM BOCCTAHOBHTENIEM, IOATOMY €€ Ha3bIBAaIOT BOCCTAHOBUTENbHOH. Touka Hambolsiee BBICOKOW TEMIIEpaTypbl HAXOIUTCS Ha OCTpHE
BOCCTaHOBUTEIHHOTO KOHYCA.
BHemHni OKHCIHUTENBHBIA KOHYC 00pa3yeT HEBHIUMYIO OOOJIOUKY, OKPYXAIOIIYIO IUiaMs. 3/1eCh IOJ BJIMSHAEM 3HAYUTEIHHOTO IPUTOKA
KHCIIOpO/1a BO3yXa MPOUCXOAUT MOJIHOE OKucieHue roproyero Bemectsa 10 CO2 u H20 (npu ropeHun cyxoro roprouero Ha OCHOBE ypOTpOIHUHA
Take oOpasyercst N2). Ilpu 3ToM ocTa€rcsi M30BITOK KHUCIOpPOIa, KOTOPBIA MPH BBICOKOW TemIiepaType 00JaJacT BBICOKOW OKHCIMTEIBHON
aKTUBHOCTHIO, TIOPTOMY BHEIIHSISI YacTh IUIAMEHU HA3bIBAETCS OKUCIUTENbHON. lcmomnb3ys moinyB BO3yXa, MOXHO YBEIUYUTH TeMIEpaTypy
IJIaMEHHU.
[IpakTnyeckas yacTb: Llenp onbITa: U3y4UTh CTPOEHUE IJIAMEHU, ONIPEEIUTh TEMIIEPATyPy B Pa3HBIX €0 30HaX MPHU UCIOIb30BAaHUH PA3THMYHBIX
MCTOYHUKOB TeEIlIa .
llepeuens oamuuxos yughposou 1abopamopuu: TaTINK TEMIEPATypbl TEPMOIIAPHBIH.
Jononrnumenvroe 060pyoosanue: MTATUB C 3KUMOM; JAeprKaTelb AJs MPoOHUPOK; CIIUPTOBKA .
Mamepuanst u peakmugul: CHUPT STUIIOBBIN; CyX0€ TOploYee; cBeya.
Texuuxa 6e3onacHocmu:
1. Pabota cBsi3aHa C OTKPBITHIM IUIAMEHEM — OEpPETUTECh 0KOTa.
2 . Tepmomnapa nocJe u3BJI€UEHUS U3 MIIAMEHU OCTHIBAET HE cpazy — OeperuTech oxora. 3.B cMpTOBKE COAEPIKUTCS roproyast >KUIKOCTb.
Hnempyxyus k gulnonnenuio:
1.IToaxmrounTe BEICOKOTEMIIEPATYPHBIN AATYUK (TepMOTIapy) K PETUCTPATOPY JaHHBIX (KOMIIBIOTEPY). 3aKpenuTe JaTYUK B ITATUBE TaK,
YTOOBI €r0 KOHYMK Kacalcsi GUTHIIS CIIUPTOBKH .
2 . 3axxrute cnupToBKY. Korna nokazanusi CTaOMIM3UPYIOTCS, 3aNUIINTE 3HAYSHHE TeMIIEpaTyphl Ha cxeMe iaMmenu (puc. 1).
3.IlepemernaiiTe JaTYMK TEMIIEPATYPHI B CIAEAYIONIYIO TOUKY IJIAMEHU B COOTBETCTBHHU CO cXeMou. [y aToro ocnadnsiite Mydhty u
nepemelnaiite e€ (BMecTe ¢ JIalKoH U AaTYMKOM) B Hy)kHOe MecTo. Korja nokasanus cTabMIIM3UPYIOTCs, CHOBA 3aHOCUTE 3HAYCHHE
TeMIepaTypbl B COOTBETCTBYIOIIEH TOUKE HA CXEMY .
4 . Tak u3MepbTe TEMIIEPATypy BO BCEX TOUKAX MJIaMEHU, OTMEUEHHBIX Ha cxeMme . 5 . [ToBTopuTe NeHCTBUS CO CBEYOH U CYyXUM TOPIOYMM.
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6.00parute BuuManue! [1pu M3ydeHUn CTpOSHHUS ITAMEHH CYXOT0 TOPIOYero uenojib3yercs 1/4 yacte Tabnerku. Kycodyek roproyero noMmenarmT Ha
KEpaMHUYECKYIO IUIUTKY.

Puc. 1. Touku usmepeHusi TeMIEPATyphl TUIAMEHU
7 . BHecuTe B 1iaMsi CHUPTOBKH Ha MOJIMUHYTHI TPOOUPKY. V3BiIeKHTE MPOOUPKY M3 IUIAMEHHU M PACCMOTPHTE €€ MOBEPXHOCTb.
8 . [loBTOpuTe OIBIT CO cBeyoi. Kakoro niera oOpazoBaics HanéT? Yo 310 32 BemecTso?
Pesynbrarel uaMepeHuii/Ha0roaeHul

cTouHnk Temmeparypa oxoso ¢putwis [Temmneparypa B cpeHeit Temneparypa B BepxHeil [Uto oOpa3oBajioch Ha
Ne  reruioThr (Kycouka roprodero) YacTH MJIaMeHU YacTH MJIaMEHU [OBEPXHOCTHU MPOOUPKHU
1 CrinpToBKa
2 Caeua
3 Cyxoe roprouee

Bui60o0wi:

B BBIBO/1ax yKa3aTh, KAKOW UCTOYHUK TEIJIOTHI IPEAMOYTHTEIHHO UCTIOJIB30BATh B XUMHUYECKOH JIA0OPATOPHUH U TTOYEMY .

Koumponwvnuvie 6onpocwi:

1 . Kakoit HICTOYHWK TJIaMEHH OBLIT MCITOTb30BaH? 2 . Kakast yacTh miiaMeHu camast Topsidas?

3 . Jlo kakoit MakCUMAaJIbHOW TeMITepaTyphl yaaéTcst mporpeth Tepmonapy? 4 . Uto ropsuee — NEHTp TIIaMEeHH WK Kpasi?

5 . [louemy cnupTOBKA TOPUT MOYTH OECLIBETHHIM IJITAMEHEM, a CBEYa — CBETSIIUM? MOHO JIM UCIOJIb30BaTh CBEYH B Ja0OPATOpUN BMECTO

CIIUPTOBOK?

6 . Kakue mpoIyKThl TOPEHUS OJTMHAKOBBI Y CIIUPTOBKH U cBeun? 7 . 3amanue s noarotorku k ['MA, BITP

[Ipu HarpeBanuu TBEPABIX BEUIECTB B MPOOUPKE HEOOX0AUMO: 1.B35Th MPOOUPKY B PYKH U HArpeBaTh TY YaCTh, [€ JICKUT BELIECTBO;

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

3.B34Th IPOOUPKY B PYKH, IPOTPETH BCIO MPOOUPKY, a 3aTEM TY YaCTh, I'JI€ JISKUT BEILIECTBO;

4.3aKkpenuTh NPOOUPKY B IITATUBE, IPOTPETH BCIO MPOOUPKY, a 3aTEM TY YaCTh, IJI€ JIEKUT BEIIECTBO .

(ITpaBubHBIN OTBET: 4 .)

8.3amanue 1 pa3BUTHs QYHKIIMOHAIBHOM IPaMOTHOCTH

B xuure Maiixna ®apazes «VICTOpHs CBedI» aBTOP ONMHMCHIBAET OIBIT, KOTOPHIil OH IEMOHCTPHPOBAN HA CBOUX NEKIMIX. B mmams |

CBEYH OH TMOMEIIall H30THYTYIO CTEKIISIHHYIO TpYOKy. OZIMH KOHEll TpyOKH OIMyCKaJcs HelaaeKo OT (PUTHIISA, BTOPOU BHIBOJUIICS HA

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

1aMsi, KOTOpOE CYIIECTBOBAJIO OTEIBHO OT MIaMeHU cBeuu. Kak MOKHO OOBSICHUTD 3TO sIBIICHHUE?

Otger: B 3T0i1 yacTu nmuameHu NPoUCXouT ucnapenue napaduna. [lapsr mapaduna Ha BO3ayXe, MIPH MOIKUTAHUH, 3aTOPAIOTCSL. ~
Puc. 2. OnbIT ¢ mmameHeM cBevn



JleMOHCTpPallMOHHBII 3KcniepuMeHT Ne 1. «Boidenenue u nocnouwienue menia — npu3HaK XumMudeckou peaKyuuy
Teopernyeckas dactb. PaboTta mpoBomuTcs mpu u3ydeHUU TeMbl «lIpH3HaKM XUMHUYECKUX peakuuil». Boiaenenue u
IIOTJIOLEHUE TEIIOThI, U3MEHEHNE OKPACKU PaCTBOPOB MUJIU BEILECTB, BBIJICIICHNE I'a3a SIBJISIIOTCSI OCHOBHBIMU IPU3HAKAMU XUMUYECKUX PEAKLIUM.
Taxoxe uMeeT CMBICI IOBTOPUTH PadOTy MPH BBEICHUH MOHATHS «TETIIOBOH d((MEKT peaKium» .

[IpakTueckas yactb. Llenp pabOThI: MPOJEMOHCTPUPOBATh BBIACICHUE M IMOTJIOLIEHUE TEIIa MPU XUMHYECKUX peakuusx. CBsA3aTh MOKa3aHUS
JaTYUKa TEMIIEPATYPHI C OCA3ATEIBHBIMU OLYLIEHUSMHU.

Ilepeuens damuukoe yugposou rabopamopuu: TATINK TEMIIEPATYPHI TIATHHOBBIN.

Jlonoanumenvnoe ob6opyoosanue: Ba XUMHUECKUX cTakaHa (50 mut), mpoMbIBalIKa ¢ AUCTUIUIMPOBAHHOM BOJIOW, CTaKaH JJIs CJIMBAa OTPAOOTaHHBIX
pacTBOpOB.

Mamepuanvt u peaxmugul: alFOMUHHUEBAs IPOBOJIOKA WM rpanyiibl, 20%-Hb1il pacTBop ruapokcuaa HaTpus NaOH, 10%-Hbl1ii pacTBOp yKCycHOMI
kucsotel CH3COOH, runpokap6onar Hatpust NaHCO3 .

Texuuxa 6e3onacnocmu. 1 .PaboraTh B oOuKax. 2.Tpebyerca cobmiofeHre Mep 0e30macHOCTH MpHu paboTe ¢ TUAPOKCUIOM HATpus M
HarpeBareIbHbIMU IpUOOpaMHu.

Hncmpykyus k evinoanenuro: 1.B xumudeckuil crakan Hanente pactBop menoun NaOH. U3mepsre ero temneparypy. Ilomecture rpanymnsl win
MIPOBOJIOKY QJIIOMHHMS TaK, 4TOObl HaJl HUMH oOcTaBajcs ciioil kuakoctu. Korma HauHETcs peakiusi, oOpaTuTe BHHMaHHE HIKOJBHUKOB Ha
BBIJIJIEHUE Ta3a U yBelW4YeHHe Temieparypbl. XKenarenpHo (ecnu peakiust UIET HE CIUIIKOM OypHO) MPOWTH MO Kiaccy M J1aTh HIKOJLHUKAM
[OTpOoraTh CTakaH, 4TOObl yOEAUTBCS, YTO €ro CcoAepKuMoe pazorpenocs. OTMETbTE MaKCHMABHYIO TeMmmepaTypy pactBopa. IlomydeHHBbIH
pe3yabTaT 3aHECUTE B TAONIUILY .

2.IIpomoiiTe 1aT4nK TeMIepaTypsl Booi. B cTakan HaneliTe ykeycHyro kucioTy Ha [l 1/3 o BeicoTe. M3mMephTe €€ Temmeparypy.

HeGonpbmmMu mopuusMH HachIIbT€ TUAPOKAPOOHAT HATPHs, MOMELIMBAas AAaTYMKOM Temmeparypbl. OOpaTuTe BHUMAHHE IIKOJIBHUKOB Ha
BbIJICJIEHUE ra3a - IPU3HAK XUMHUYecKkoi peakuuu. [TocMoTpure, kak uamensiercs remneparypa. OTMETbTe MUHUMAJIBHYIO TEMIIEPATypy pacTBOpA.
[TonydeHHBIN pe3yabTaT YYCHUKH 3aHOCAT B Tabnuily.  Pe3ynbTaThl m3MepeHuii /Ha0noaeHuN

Pearupyromue Beniectsa Havanphas Temneparypa MakcumainbHas/MUHUMAasbHas Briaenenue wim noriomeHmue
pacTBopa TeMIepaTypa pacTBopa TEIIOTHI

TOUKA \!pocm

PactBop mienouun u amroMuHH
PacTBOp yKCYCHOM KMCIOTBI U COJIa
Bv1600b1: YKazaTh Npu3HaAKU XUMUYCCKUX PEAKIIHH.

Konmponvhwsie 6onpocwi:

1 .ITpuBeauTe mpuMepsl PEaAKIIHiA, TPOTEKAIOUINX C BBIICICHUEM TETIOTHI.

2 Jlns nony4eHus HeTal€HoH H3BECTH Mell IPOKaIMBAIOT MPHU BBICOKOM TeMmeparype. K kakoMy THITy MOXHO OTHECTH 3Ty PEaKIuio?

3.3ananue ana noarotoBku k [ A, BIIP: Tonbko XuMHuueckue sIBJICHUS MIEPEUHCIICHBI B TPYIIIE:

1.T'openue cBeun, BeIMaIeHUE T0K/IEBBIX Kamenb, KuleHue BoAbpl  2.Ckucanue si0J0YHOTO COKa, CKUCAaHHE MOJIOKA, PACTBOPEHHE Mela B YKCyce
3.TassHue cHera, MaBJIeHUE CBUHLA, TPOTYXaHUE KyPUHOTO siflia 4.06pa3oBaHue TyMaHa, ropeHue OEHTalIbCKOM CBEUr, TOPEHHUE MTPUPOTHOTO
raza
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JleMOHCTpalMOHHBIIi 3KcniepuMeHT Ne 2. «Paznoscenue 600bl INeKMPULeCKUM MOKOM»
Teopernueckas yacte. [lepen Hagamom paboOTHI claeyeT 0OCYIUTh CO MIKOJIBbHUKAMHU BOIIPOC: MPOCTHIM WJIM CIIOXHBIM BEIIECTBOM SIBJISIETCS BOJA.
[Tocne BBLABIKEHHS YYAIIUMUCS Pa3IMYHBIX THIIOTE3 YYUTEIb MPOCUT MPEATIOKHUTh BAPHAHTHI MX 3KCIIEPUMEHTAIBHOW MTPOBEPKH.

OOBIYHO JAaHHBIA OMBIT PEKOMEHAYIOT MNPOBOAUTH B mpubope ['odmana, yCTpOWCTBO KOTOPOTO SIBISETCA JOCTaTOYHO CIIOXKHBIM JUIS
BOCBMUKJIACCHUKOB. YJJOOHEe €ro mpoBOAMTH B MPUOOpE MJIsl ONBITOB C 3JIEKTPUUYECKUM TOKOM, HUCIONb3Yys B KadecTBe AnekTposnuTa 10%-Hbli
pacTBOp THAPOKCHAA HATPHsI W CTalbHble (JIydllle HUKEJIEBBIE) 3JEKTpojabl. Bo m30ekaHume BCIIEHMBAHHS pPACTBOpA IMPH JEMOHCTPAUU K
NIEKTPOJIUTY CICAYET T0O0ABUTH STUIIOBKIN criupT (Ha 4 00BEMa pacTBopa AtekTposmTa 1 006éM 95%-HOTo pacTBOpa CiMpTa) .

[Ipaktudeckas gactb. Llens paboThl: chOpMUPOBATH TPEACTABICHUS Y yIAITUXCS 00 aHAN3€ CIOXKHBIX BEIIECTB U M3MEHEHHH MOJIEKYI CIIOKHBIX
BEIIECTB B X0/I€ XUMUYECKUX PEAKIINH.

Hononnumenvnoe 060pyoosanue: TIPUOOpP ISl OMBITOB C JJIEKTPHUYECKHMM TOKOM; HMCTOYHHK TIOCTOSHHOTO TOKa: TPOOHpKH - 2 IIT.,
MIPOHYMEPOBAHHBIE; TyYHHKA; CHUPTOBKA; MPOOKH — 2 IIIT, MUHIIET .

Mamepuanet u peakmusswi. cniupT STHITOBBIN, 10%-HBIN pacTBOp MIETOYH.

Texnuxa 6e3onacnocmu: PaboraTth B oukax. TpeOyroTcs cnenuaibHble Mepbl 0€30IMaCHOCTH MPH paboTe ¢ THAPOKCHIOM HATPHS .

Hucmpyrkyusi k evinonnenuro: 1.3am0THATE AIIEKTPOIUTHYECKYIO BAaHHY M JIEMOHCTPAIIMOHHBIE MPOOMPKU PACTBOPOM IIIEKTPOJIMTA 3apaHee, 0
ypoka. 2.IlponeMoHcTpupyiiTe mprbop ydammumcsi, OOBICHUTE €0 YCTPOHUCTBO U BKIIFOUUTE IMOCTOSHHBIN SJIEKTPUUECKUM TOK.

3.Habmnromaercs BeIieieHUE Ta30B Ha AIeKTpoaax nmpudopa. OOpaTuTe BHUIMaHUE yJalIUXCs HA TO, YTO OJIMH U3 Ta30B BBLICISIETCS WHTCHCUBHEH U
3aHUMAaET B JiBa pa3a 00JIbINil 00BEM 1O CPaBHEHHUIO CO BTOPBIM T'a30M.

4.00cynute HaONIOAaeMble MPU3HAKUM XUMHUYECKOW pPEaKIMM, CAETaiiTe MPEeAroJIoKeHUs O TOM, B KAaKMX HPOOMpKAaX HAXOIATCS KUCIOPOI U
BOJIOPO/I. DJIEKTPOJIN3 MIPEKpaTUTe, KOT1a B MpoOupKax HabepéTcs 0Koyio 6 M1 BOAOPOIa U 3 MJI KMCIOpO/a .

5.00patuTe BHUMaHUE Ha pa3jIu4HbIe 00BEMBI cOOpaHHBIX Ta30oB. [[poOMPKH TUIOTHO 3aKpoiTe MPOOKaMM IMOJ CIOEM dJIEKTpoJuTa. Tieromiei
JTy4YUHOM OMpeeNIuTe HATMYKMe KHUCIOpOoJa B MPOOUpPKE, ropAuieil JTydMHONW MONOKruTe BoaopoA. llpemioxute ydammmcs 3aHECTH Pe3yibTaThbl
HaOIIOACHUI B TaOJIHILY. Pe3ynbrarhl HAOIIOICHUIA

Homep npobupku O0bEM raza Ha3Banue raza

1
2
Bu1600wb1: OTpa3uth, 4TO IPOUCXOJUT C MOJIEKYJIAMU CIIOKHBIX BELIECTB B X0/1€ XUMHUECKOM PEaKIIH.

Konmponwvhvie 6onpocei: 1. MOXHO 1 IO BHEITHEMY BHY OTJIMYUTH T'a3 BOJOPOJ OT ra3a kucnopoaa? 2 .Kakue yacTuIbl COXpaHSIIOTCS B XO/€
NPOTEKaHMs PeaKIH Pa3JI0KEeHUs BOJIBL, a Kakue paspymatorcsi? 3 .Kak 1okas3ars, 4To B COCTaBe caxapa CoJepiKaTcs aTOMbI yriepozaa?

4 3ananue ans noaroroBku k I'MA, BIIP. Ilpu coOupanuu razoB HCIoIb3yIOT NPUOOPHI, MpeIcTaBIeHHbIE Ha pucyHKe. C MOMOLIbIO, KAKHX U3
yKa3aHHBIX IPUOOPOB MOXKHO coOMpaTh BoAopoa? OOOCHYHTE CBOI OTBET, UCXOAs U3 CBOMCTB JaHHOT'O T'a3a.

Puc. 7. [IpuOops! s cobupanus ra3oB

(A) (b)

/ ) i (:”
— W UF
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JlemoHcTpanMOHHBIH IKcepuMeHT Ne 3. «3aKOH cOXpaHEeHHsI MACCHI BEIIECTB)»

Teopernueckas yactb. [Ipu n3yueHnn JaHHOM TeMBbI LeIeco00pa3HoO co3aaTh NPOOIEMHYIO CUTYAIHIO, ISl pa3peIIeHHs

KOTOPOH ydaluecs BBIJBUTAIOT TUIOTE3bI, TPEOYIOIMe dKCIIEPUMEHTALHON MpoBepkH. [Ipu 00CyX/IeHNH MPEeAOKEHHBIX BapUAHTOB MPOBEPKH
BBIJIBUHYTBIX THIIOTE3 BOCBMHUKIACCHUKH MPEUIATaloT pa3IMyHble BAPHAHTHI KOHCTPYKIIMH MPUOOPOB, T.€. MPOSBIIAIOT TBOPUECKYIO aKTHBHOCTH, B
X0/1€ KOTOPOH MPOUCXOANUT TIEPEOCMBICICHNE TPHOOPETAEMbIX 3HAHHIA.

Ha ypoxe ywammecst y3naror o paborax M. B. JlomonocoBa u A. JlaBya3be, MOCBSIIEHHBIX OTKPBITHIO 3aKOHA COXPAHEHHUs MAacChl BEIIECTB,
(bopMyIHPYIOT 3aKOH, NMPHUXOIAT K BBIBOJIY, YTO Macca BEIIECTB B XOJI€ PEAKIHMU JOJDKHA OCTABATHCS IMOCTOSIHHOW. J[0OMBIIMCH MOHMMaHUS
JAHHOTO Te3MCa, YUUTEIb IEMOHCTPUPYET SKCIIEPUMEHT .

[pakTryeckas yactb. [{enb paboThI: SKCIIEpUMEHTAIBHO JOKa3aTh 3aKOH COXPAaHEHMsI MACChI BELLIECTB .

Jlononrnumenvroe 060pyoosanue. BEChl TEXHOXUMHYECKHE WIH JICKTPOHHBIC; CBEYa; KOJI0a MI0CKOJ0HHAss 250 MIT; JIOKKA JUTSI CKUTAHUS BEIICCTB.
Mamepuanwi u peakmugvol. cBeva.

Texuuxa 6e3onacnocmu: BBIIOIHIATH TPEOOBAHUS MPU PAOOTE C OTKPHITHIM [UIAMEHEM.

Hnuempyxkyus x evinonnenuro: Ha pblYaXXHBIX WM AJIEKTPOHHBIX BECaX ypaBHOBEUIMBACTCS CBEYa, a 3aTeM YUYUTENb 3aXKuraer e€. Yuamuecs
HaOMIOAI0T, YTO B TEYeHHE ~| MUH paBHOBECHE BECOB HapyILaeTcs, Yallka C ropslled CBeYOW MOJHUMAeTCs BBEpX. YUalIuMCs 3aJar0Tcs
Borpochl: «Kak MOXHO 0O0BsicHUTh HaOmomaembiid pakT? Kak 3TOT ¢akT cormacyercs ¢ 3aKOHOM COXpaHEHHUs Macchl BeriecTB?» OOCykIeHHe
JAHHBIX BOTIPOCOB MPUBOIUT YYAIIMXCS K MBICIIM O TOM, YTO SKCHIEPUMEHT NMPOBEIEH HEKOPPEKTHO, CIIEYyEeT U3BMEHUTh KOHCTPYKIUIO TprOopa.
Yuurens 3apaHee JOJKEH MOATOTOBUTH KOJIOY JOCTATOYHO OOJIBIIOr0 00bEMa ¢ XOPOIIO MOJAOTHAHHOM MPOOKOi, B KOTOPYIO BCTABJIEHA JIOXKEUKA.
B noxeuke 3akperisiercs cBeda. Bech mpuOop B cOope 3apaHee ypaBHOBemmBaeTcsi Ha Becax (puc. 8) . Korma
y4anecsi IpUxosT K BBIBOAY, YTO OIBIT CIEAYET MPOBOAUTH B 3aKPHITOM IIPUOOPE, YIUTENb JOCTAET BECHI C KOJIOOH,
3a)KUTaeT CBeUy, 3aKPEIUIEHHYIO B JIO)KEUKE, BHOCUT B KOJIOY M IJIOTHO 3aKphIBaeT. YdYalluecss BUIAT, YTO paBHOBECHE
BECOB HE HAPYIIAETCA B XOJE BCErO IKCIIEPUMEHTA .

Puc. 8. [Tpubop m1st AeMOHCTpAIIMK 3aKOHA COXPAaHEHHSI MacChl BEIIECTB

BroiBoanI:

B BBIBO1aX HEOOXOIMMO OTPA3HUTh TE3UC, YTO MAacca BEIIECTB MPU MPOTCKAaHUU XUMHYECKON PEaKIIUu COXPAHSICETCS .
Konmponvhwsie 6onpocwi:

3amaHus 1 pa3BUTHs (PYHKIIMOHAIBLHOM IPaMOTHOCTH

1.1Ipu ropenuu apoB ocTaéTcs 307a. Macca 307161 MEHBIIIE MAacChl B3SATHIX I CKUTaHUS ApoB. Kak MOXXHO 0OBSCHUTH ATOT (pakT?

2.JInst mpUroTOBIEHHSI MSICHOTO OYJIbOHA TMOBap B3sT Kycok msica maccoit 1 kr . Ilocne Bapku kycok msica ctan Becuth 800 r . Ilouemy macca
H3MEHMIach?
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JdemoncTpanuoHublii 3xcnepumMeHT Ne 4. «OnpenesieHue cOCTaBa BO3AyXay

Teopernueckas uactp. Ilepen mpoBeneHHEM SKCIEPUMEHTA YyYalIMMCS HEOOXOIUMO OOBSACHUTH YCTPOMCTBO

pubopa, 4T0 03HAYAIOT JAeTeHus. Takke He0OX0IMMO YOS IUThCS, YTO MpoOKa MprOOpa TePMETHIHO 3aKPHIBAET COCY/I.

[Ipaktuyeckas yactb. Llenp paboThI: SKCTIEPUMEHTAIIFHO ONPENEIUTh 00BEMHYIO JOTIO KHCIOPO/Ia B BO3IYXE .

Hononnumenvroe 060pyoosanue’ IpuodOp sl ONPEICICHUS COCTAaBa BO3yXa, IITATHB, CIUPTOBKA, CTEKIITHHAS MTAJI0YKA, JTydUHA, CTAKaH C BOJIOM.
Mamepuanvt u peaxmusbvt. KpacHbI Gochop.

Texnuka 6ezonachocmu’. C 0OCTOPOKHOCTBIO 00pamaTbes ¢ ropsmum Gochopom.

Hucmpykyus K 86In0IHEHUIO:

1.KpucrannusaTop HanmoJIOBUHY 3amoTHUTE Bo10M. Ha moBepxHOCTh Boabl moMecTuTe GapdopoByro yamky ¢ 1—1,5 T cyxoro kpacHoro ¢ocdopa.
2.00parute BHHMaHuE Ha HEOOXOJUMOE YCIOBHE SKCIEPUMEHTA — BIIAXHBIA (ochop Hcnonb3oBaTh Henb3s! dochopa AOKHO OBITH B3SITO
OostbIe, YeM TpeOyeTcs sl CBS3bIBAHUS BCETO KHCIOPOa, HAXOISAIIETOCs B COCY/IE.

3.0tkpoiiTe TpoOKy MprOopa U MOMECTUTE KOJOKOJ B KPHCTALIH3ATOP ¢ BOJOH. [lorpy3ure KOJOKOJ B BOJY HACTOJIEKO, YTOOBI YPOBEHB BOJIBI
COBIIaJaJl C HIDKHUM JIeJICHHEM KoJiokoia. [Ipu 3ToM HMKHUN Kpai KOJIOKOJIa He JOJDKEH JIOXOIUTh JI0 HA KpucTauu3aTopa . [l 9Toro Koo Ko
3aKpenuTe B IITATHBE WA TOMECTHTE Ha THO KPUCTAIUTH3ATOPa JBE CTCKIISTHHBIC TTAJIOUKH .

4.CunpHO Pa3oTpeB KOHEI[ CTEKISTHHOW TMaJOuYKH, OMyCTHTe €€ B KOJOKOJ W momoxrure ¢ocdop. Kak Tompko ¢ocdop 3aroperncs, ObICTpo
M3BJICKUTE TAJIOYKYy W 3aKpOWTE KOJOKOJ TpoOKoi. Koyiokon 3amosHseTcss TYCTBIM OelbIM JBIMOM, COCTOSIIIMM W3 YacTH4eK (ochopHOTO
aHruapuaa.

5.1Ipu ropenun ¢ocdopa 06bEM BO3AyXa BHYTPH KOJOKOJA BHayalle OT HAarpeBaHHUS HEMHOTO YBEIMYMBAETCSA, a YPOBEHb BOJBI B KOJIOKOJIE
nonmxkaercs . [lo mepe pacxomoBaHus KHUCIOpOAa IIaMs TMOCTENeHHO TacHeT. benbiii docdopubii anruapua pactBopsiercs B Bojae . Cocyn
OXJIaXKJaeTcs, ra3 B KOJIOKOJIE MOCTETIEHHO YMEHbIIaeTcsi B 00bEMe . YpoBeHb BOJBI B KOJIOKOJIE MOBBIIIAeTCs . B kpucranuzarop noyieiite Boabl B
TakoM o0bemMe, UTOObI BHYTPU U CHApY»KU KOJIOKOJIa YPOBHU ObUIM OJIMHAKOBBI U COBIA/IaIN CO BTOPBIM JICJIEHHEM KOJIOKOJIA.

6 . OTkpoiite mpuOOp U MpU NOMOIIH FOPSAIIEH Ty4YUHBI YOSIUTECh B TOM, UTO OCTAaBIIMICS B KOJIOKOJIE a3 He MOAEPKUBACT TOPEHUSL.

Pesynbrarel HAOMIOICHMIA

Yucno neneHuid B mpudope, Ywuco neneHuid B mpuoope,
3aMOJTHEHHBIX BO3/TyXOM (110 3aMOJIHEHHBIX Ta3amu (Tocie Kakoii ra3 npopearuponain?
MPOBEACHUS PEaKIINH ) MPOBEACHUS PEAKIINH )

BroiBoanI:

B BbIBO/IaX yKa3aTh coJiepikaHue KUCIOpoa B Bo3ayxe (B %0).

KonTtponsHsie Bonpocsl: 1.Kakoii ra3z pacxonyercst npu cxuranuu gocdopa B Bozayxe? 2.Kaxoit 06bEM kucinopoaa B Bozayxe? CKOJIBKO 3TO
cocraniseT B npoueHTax? 3.IloueMy ans mpoBeneHus 3KcrepuMeHTa 6epyT u30bITok pocdopa?

4.Kakoli ra3 ocrancst B KojokoJie nocie cropanus ¢pochopa? 5.3aganus st noarorosku k 'MA, BITP

VYkaxuTe, B KaKyro Ipyliy BXOJAT BELIECTBA, 3arPA3HAIOIINE BO3AYX:

1.BoJsHOM nap, yrJIEKUCIBIN ra3; 2.CEpHUCTHIN ra3, OKCH/IbI a30Ta; 3.KUCIOPO, a30T; 4.TeIi, KUCIOPO



TOUKA \\' POCTA

9 kaace

JleMoHcTpaunoHHbIi IKkciepuMeHT Ne 1. «TenutoBoii 3¢ ekt pacTBOpeHUs BelleCTB B Bojie»
Teopernyeckas 4yacte. PacTBopeHHE BemIECTB TpEACTaBIICT COO0OHM CIOXKHOE (UIUKO-XMMHUYECKOE SIBIICHHE, 3aBUCSIIEE OT IPHPOJIBI
PacTBOPEHHOTO BELIECTBA U PACTBOPUTEIIS, OT TEMIEPATYphl U KOHLEHTPALUU 00pa3yIoLerocs pacTBopa.

IIpu pacTBOpeHMM KPHUCTAJUIMYECKUX BELIECTB B BOJE IMPOUCXOAAT TPU OCHOBHBIX Iporecca. 1.PaspyiieHue KpuUCTaIUIMUECKOM peIETKU
pacTBOPSEMOroO BEIIECTBA — IHAOTEPMUUYECKUI TPOIIECC.

2.I'mppatanus, T.€. B3aUMOJEHCTBHE YACTHI] (MOHOB WJIM MOJIEKYI) PACTBOPSEMOTO BELIECTBA C MOJIEKYJIaMH BOAbl — AK30TEPMUUYECKUI MTPOLECC .
3.IlepeHoc ruapaTUpOBAaHHBIX YaCTUI[ OT TPAaHUIBl KPUCTAI-pacTBOpP B OOmIMI 00BEM pacTBOpa, 3TOT MPOIECC HE COMPOBOXKIAETCA HHU
BbIJIEJIEHUEM, HU MOTJIONIEHUEM TEIUIOTHI.

B 3aBucumoctu OT TOrO, TEIIOBOM 3(pPEeKT Kakoro U3 ABYX MPOIECCOB (pa3pyllleHHWEe KpUCTallja WIA THapaTalys 4acTHll) mpeodiagaer, oommui
TET10BOM 3 (HEKT pacTBOPEHUS MOKET ObITh BETUUUHOMN MOJIOKUTETHHOM UM OTPULIATEITLHOM.

[IpakTryeckas yactb. []env pabomel: ONPENEIUTD TEMIOBOM 3((HEKT pacTBOPEHUS CEPHON KUCIIOTHI, THAPOKCHIa HATPUs U HUTpaTa aMMOHHUS .
Ilepeuens oamuuxos yughposoii 1abopamopuu’. NaTIUK TEMIEPATYPbl IUIATUHOBBIH .

Hononnumenvnoe 06opyoosanue: crakad Ha 150 Myt — 3 mIT.; CTEKISIHHAS MTaJ0vKa; MPOMBIBAJIKA; MEPHAs TPOOUpPKa; maTeilh — 2 T .
Mamepuanvt u peaxmugoi: cepHast KUCJIOTa (KOHI .); THIPOKCH]] HATPUS KPUCTAIUIMICCKHUIT; HUTPAT aMMOHUS .

Texnuxa 6ezonacnocmu: 1.CepHas KHUCIOTa M THUIPOKCHUI HATpUsl SBJSIOTCS arpecCMBHBIMM BellecTBaMu. Heobxommmo ocreperaThCsi HX
momnajgaHus Ha KoKy u onmexnay. 2.bepeusr rnaza! 3.HeoOxomumo MOMHUTH TpaBWiIO pasBeAcHHs KucioT. 4.Ha pabouem mecTe MOJDKHBI OBITH
HEHTpanu3yromue cpeactsa: 2%-Hble pacTBOPHI THAPOKApOOHATA HATPHUS U YKCYCHOMN KHCIOTHI.

Hnuempyxkyus x evlnonunenuro:

1.B nepBsiit crakan Haneite 50 Mt Bogpl.  2.C MOMOIIBIO JaTYUKA ONPEACIIUTE €€ TEMIIEPaTypy.

3.0r™epbTe 10 MJI KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI M MEJICHHO, IIPU MEPEMEIINBAHUU PACTBOPA CTEKISSHHOM MaJIOYKOUW BIMBAUTE CEPHYIO
kucnoty. OOpatuTe BHUMaHHE Ha TMOPSAOK CMEUIMBaHUS BOJAbI M cepHOU kuciotel! Creaute 3a M3MEHEHHEM TeMIIepaTypbl MPU PACTBOPEHHUU
kucnotel. Hanboliee BrICOKOE MOKa3aHUe TeMIIEpaTyphl 3aHEeCUTe B Tabnuily. JlaTuuk TiaTeabHO MPOMONTE BOJIOM.

4.Bo BTOpOH CTakaH MOMECTUTE OKOJO 8§ I' TBEPAOro MOpPOILKa TMApPOKcHAa HaTpus U BiedTe 50 mi Boabl. OmycTHTE JaTYUK TEMIEpaTyphl U
nepemeniaite pactBop. OTMETbTE caMO€ BHICOKOE 3HaYeHHE TeMIlepaTyphl. TIIaTeIbHO IPOMONTE AATYMK BOJOMH.

5.B Tperuii cTakaH HachIIbTE 15 I METKOKPUCTAIUIMYECKOTO HUTpaTa aMMOHUs U nipuiierte 50 mi Boapl. OMyCcTUTE AaTYUK TEMIEPATYpPhl U OBICTPO
nepemennaite pactBop. Hanbosiee Hu3koe 3HaYeHHE TEMIIEPATyphl 3aHECUTE B TaOIHILY.

Pesynbrarel u3mepenuil/Hado1eHuii

Hccnenyemas cucrema JuctunnupoBaHHas Boja Boga + H2SO4 Bona + NaOH Boaa + NH4sNOs

Temneparypa, °C
Buisoowi:
Otpa3uTth, kakoil TeroBoit 3¢dext npeobnagaeT npyu pacTBOPEHUU B BOJE CEPHOM KHUCIOTHI, HUTpAaTa aMMOHUS, TUAPOKCHIA HATPHSL.
Koumponvhnuvie gonpocwi:

1.00bscHUTE, TOYEMY ITPU PACTBOPEHHH OJTHUX BEILIECTB B BOJIE BHIACISAETCS TEIIIOTA, IPYTUX — MOTJIOLIAETCS.

2.IIpennonoxuTre TEmI0BOH 3((eKT mpoliecca paCTBOPEHUS B BOJE THAPOKCUIA KaJIHSL.




TOUKA \‘POCTA
IIpakTnueckas padora Ne 1. D1eKTpOJIMTHI M HEIJIEKTPOJIUTHI \

Teopernueckasd yactb. IIpu pacTBOpeHUU B BOJIE MOHHBIX COEIMHEHUN IOJIIPHBIE MOJIEKYNIBI BOJbI OKPYKAIOT (COJIBBATUPYIOT) 3apsKEHHBIE MOHBI,
IepeBosisi UX B pacTBOp. MoJEKyIspHbIE COEIUHEHMSI COJIbBATUPYIOTCA, HO HE paclajaioTcs Ha HOHBI . B mepBoM ciyyae pacTBOp IMPOBOJIUT
AJIEKTPUYECKHUM TOK, BO BTOPOM HET .

Onpenenuth NMPUHAAIEKHOCTh BEIIECTBA WIM PAacCTBOpPA BEUIECTBA K AJIEKTPOJUTAM MOXHO IPHU IOMOIIM M3MEPEHUS 3JIEKTPONpOBOJHOCTU. Ecimu
AIEKTPOTIPOBOJHOCTh BEJIMKA, TO HCCICAYeMbId OOBEKT — JJICKTPONHT. EcCIM 3HAYeHHWE 3JIEKTPONpoBOAHOCTH MeHbie 20 MrCm/cM, TO 3TO
HEAJIEKTPOJIUT .

[IpakTryeckas 4acTb.

L]env pabomul: onipeieaNTh NPUHAAIEKHOCTh BEIIECTB, CMECEH BEIIECTB M PACTBOPOB BEILIECTB K AJIEKTPOJIUTAM M HEIEKTPOJIUTAM .

Ilepeuenv oamuuxos yugposoti rabopamopuu: NATIUK IEKTPONPOBOIHOCTH . [lomonHuTenbHOe oOopynoBaHue: crakaHbl Ha 50 MII; IITATUB C
3aKMMOM; IIpOMBIBaJIKa . MaTepuasnbl U peakTUBbI: AMCTUIUIMPOBAHHAsA BOJa; Mo 20 MJI STHJIOBOTO ciMpTa, O€H3MHA, KepocuHa; 5%-HOro pacTBopa
caxapo3bl, pactBopa criiupra (1:1), 5%-Horo pactBopa xjopuna HaTpusi; S%-HOTO pacTBOpa XJIOPOBOJAOPOAa; 5%-HOTO pacTBOpa THUAPOKCUIA HATPUS,
MoBapeHHas coJib (TBEpast), caxap (TBEPIBIN) .

Texnuxa 6e3onacnocmu. Ilpu paboTe ¢ TOPIOUUMU KUIKOCTAMU (CIUPT, OEH3UH, KEPOCUH) BOIM3H HE JOKHO OBITh OTKPBITOTO OTHSL.

Hnuempykyus x evlnonnenuio:

1.B cTakaH momMecTuTe NOBAPEHHYIO COJIb M OITYCTUTE B CTAKaH JATYHK 3JIEKTPOINPOBOIHOCTH . [I[pOBOAMT 1M COJIb AIEKTPUYECKHUI TOK?
2.AHanoruyHele ACUCTBUS IPOBEIUTE ¢ caxapo3ol . 3 . B cTtakan HanelTe 20 M1 HCCeyeMOro pacTBOpa.

4.0mycTUTEe B HEro JaT4UK 3JIEKTPOINPOBOIHOCTH, 3aKPEIUIEHHBIN B janke mrTatuBa. Habmonaiite 3a U3MeHEHHEM 3HAUYEHHUS SJIEKTPOIPOBOJIHOCTH.
Korpa nmokazanus gatumka nepectaHyT U3MEHSThCA, 3alUIINTE €ro 3HaYeHHe B TaOJIUILYy .

5.06patute BHMUMaHue! J[aTuymk TOCIe KaXJOTO OMBITa TIIATEIBLHO MPOMBIBACTCA BOJOW. 6.3aTe€M AATYUK OMYCTHUTE B CICAYIOIIMN PacTBOD .

AHaJIOTUYHBIE JIEHCTBUS MTPOACIIANTE CO BCEMH PAaCTBOPaMHU. Pe3ynbTaThl n3MepeHui
Ne omeita | HazBanue BemectBa, pactBopa | 3HaueHHE IEKTPOIPOBOIHOCTH, MKCM/cM DNEKTPOIUT UIH HEATEKTPOIIUT
1
2

Koumponvnvie gonpocwi:

1.06pamaroT 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 MOSBISIOTCS HOJBMKHBIE 3apsabl. 1101 3T0 HabmtoAeHUe BBOAAT ONpeae/ieHIE
IEKTPOJINTA U MEXAHU3M NIEKTPOJIUTUYECKON JUCCOLUALUH.

2 . Beerna nu BOJHBIE pacTBOPBI BEIIECTB MIPOBOAAT MIEKTpudeckuil Tok? He Bcerna, T.e. HEKOTOPHIE BEIIECTBA HE JAIOT MOHOB IIPH PACTBOPEHUH .
OT0 — BelecTBa ¢ MOJIEKYJIIPHOM KpUCTAINIMYeCKOU peméTkoi.  3.3amanus ans noarorosku k ['MA, BITP

A) K X0opo110o pacTBOPUMBIM JIEKTPOJIUTaM OTHOCSTCS:

l.runpokeun 6apus; 2.¢gocdat maruus; 3.cynbhpug meau(Il); 4.xkapOoHat KanbIus.

b) Dnexrpudeckuii TOK IPOBOJIUT:

1.pacTBOp 3THUIIOBOTO COMPTA; 2.pacTBOp INIMIEPUHA; 3.pacTBOP IIFOKO3bI; 4.pacTBOP THAPOKCHIA KAJIBLUS.

JlaGopaTopHslii onbIT Ne 1. «BiusiHue pacTBOPUTEJIsI HA AUCCOLUALIHION



TOUKA \!pocm

Teopernueckas yactb. Bo MHOrUX XJI0opHuaax NEPEXOAHBIX METAUIOB CBS3M MMEIOT B 3HAYUTEIBHONW MEpe KOBAJICHTHBIM XapakTep . ManonoJspHbie
pacTBopuTeNd (COUPT MM alETOH) COJBBATUPYIOT MOJIEKYJbl IenukoM. llpum noGaBieHHMH BOJABI OHA COJIBBATUPYET HMOHBI, BBI3BIBAS
IEKTPOJINTUYECKYIO JUccolnanuo . [[BeT pacTBopa py 3TOM U3MEHSETCS, a 3JEKTPOIPOBOAHOCTh PE3KO BO3PACTAET .

[Ipaktudeckas yacTb. Llens paboThl: chopMupoBaTh MPEICTABICHHE O POJIA PACTBOPHUTENS B AJIEKTPOIUTHICCKOHN TUCCOLAAIINH.

Ilepeuens oamuukoe yugposou 1abopamopuu’. TATINK SIEKTPOTIPOBOTHOCTH .

Hononrnumenvroe 060pyoosanue. Ba BRICOKUX XUMHYECKUX cTakaHa (50 Mit); CTEKIISTHHAS TTaJIoyKa.

Mamepuaner u peaxmuswvr. CUCI2 6e3B0oHBI (MMeeT KOpUUHEBbIH BET . [ToyrydaroT, HarpeBas KpUCTAJUIOTHAPAT B YAIlIKe JJIsl BEINTAPUBAHUS . XPAHAT
B IIJIOTHO 3aKPBITOM COCY/I€); alleTOH WUJIM CIIUPT .

Texnuxa 6e3onacnocmu: 1 . CoupTt M aneTroH — roprouue BemectBa. He ncnonb3oBate oTkpbiToe miuams. CnenuaibHble Mepbl 0€30IaCHOCTH MPHU
paboTe ¢ roprounuMu KUIKOCTSIMU. M30eraTh nonasanus cojiei MeIy Ha KOXKY U OJEK/IY, TaK KaK OHU SITIOBUTHI.

2 . Ilpu momaganuy CMBITH XOJIOTHON BOJION 0€3 MbIJIa.

Huempykyus x gvlnonunenuio:.

1.B xumudeckuii crakan HaceinbTe ~0,5 T 6e3BoHOTO Xnopuna meau (11) CuCl2 u naneiite ~25 M1 crimpTa WM aneToHa .

2.PacTBOpHTE BEIIECTBO, MEPEMENINBASI COACPKUMOE CTaKaHa CTEKISHHOM Majioukoil. EciM pacTBOPHUTH COJIb MOJHOCTBHIO HE YAAETCS, aKKypaTHO
CJIEWTE MOJYyYEHHBIN PACTBOP B APYTOM CTAKaH.

3.Ilorpy3uTte B pacTBOp ILIYI JaT4YUKa HIEKTPOIPOBOIHOCTH U U3MEPHTE AEKTPOIIPOBOTHOCT .

4.00paruTe BHUMaHUE Ha MBET pacTtBopa. [Ipunelite k pactBopy 25 mi Boabl. [lepememnnaiite, oOpaTuTe BHUMaHHE Ha U3MEHEHHE OKPACKH.

5.13MepbTe NIEKTPONTPOBOJHOCTD MOJTYYEHHOTO PACTBOPA .

Pe3ynbrarel uamMepenuii/Habm01eHII

Bemectso DEeKTPONPOBOAHOCTD B CIIUPTE (ALETOHE) OEeKTPONPOBOAHOCTD NOCIE 100aBICHUS BObI

Xnopua memu (11)
Bv1600b1: OTpas3uTh BIUSHAE PACTBOPHUTEIS Ha DIICKTPOIIPOBOJHOCTH COJIH.

Koumponvnwvie sonpocur: 1.0 4éM CBUAETENBCTBYET POCT BIEKTPOIIPOBOAHOCTH COJIU IPH A00aBieHny BobI? 2 . [ToueMy u3MeHsIeTCs IIBET pacTBopa?
3 . Kax BiusieT npupoia pacTBOPUTENS Ha SJIEKTPOIMTHUCCKYIO TUCCOUAIINIO?

JlabopaTopublii onbIT Ne 2. «CujibHbIe U ¢J1a0ble 3JIEKTPOJIUTHD

Teopernueckas yacTb. DJIEKTPOIMTAMU Ha3bIBAIOTCS BEIIECTBA, PACHaJaroOlUecs HAa MOHBI BCIEICTBHE 3JIEKTPOIMTUYECKON

JUccolranuu. PacTBOpPHI AIIEKTPOJIUTOB SIBISIOTCS MPOBOJHUKAMU BTOPOTO pPOJAA, TaK KaK MPOBOAAT JIEKTPHUUECKUU TOK 3a cuéT uoHoB. [lo
CIOCOOHOCTH K DJIEKTPOIUTHUECKON IUCCOIUAIINH AIIEKTPOIUTHI YCIOBHO PAa3AeNsioT Ha CHIbHBIE U cia0ble. CHIIbHBIE AIEKTPOIUTHI MPAKTHUECKU
MOJIHOCTHIO IUCCOIIMUPOBAHBI HA HOHBI B pa30aBiIeHHBIX pacTBopax . K HUM OTHOCATCS MHOTHE HEOPTaHUYECKHE COJIM, HEKOTOPhIE KUCIOTHI U MIEN0YU
. Crabple 31eKTpO- JUTHI JIUIIh YACTUYHO JUCCOIMUPOBAHBI HA MOHBI, KOTOPHIE HAXOASTCS B TMHAMHUYECKOM PaBHOBECHH C HEIMCCOLMUPOBAHHBIMU
Mosiekynamu . K c1abbIM 37€KTpOIUTaM OTHOCSATCS MHOTHE OPraHUYEeCKHE KHCIOTH M1 OCHOBAHHS .

[IpakTuyeckas 4actb. [Jens pabomul: ONpPENENUTh, SBISIOTCS U BBIAAHHBIC BELIECTBA CHUJIBHBIMU MM CIAOBIMH AJIEKTPOJIMTAMH Ha OCHOBaHHUH
M3MEPEHUS AIIEKTPOIPOBOJIHOCTH UX PACTBOPOB .

Ilepeuensy damuukoe yugposou rabopamopuu’. TATINK IEKTPOIPOBOTHOCTH .

Jlonoanumenvroe 06opyoosanue. TpU XUMHUECKUX cTakaHa (25—>50 1), mpoMbIBaliKa ¢ TUCTUILTUPOBAHHON BOJION .

Mamepuanet u peaxmuswt. 10 %-Hble pacTBOPBI CONSHOM, a30THOM U YKCYCHOM KHCIIOT (KeNaTeNIbHO B KaleNbHUIaX); (GUIbTpoBaibHast Oymara .




TOUKA \' POCTA
Texuuxa b6ezonacnocmu: CobmonaiiTe Mepbl 0€30IMACHOCTH MPHU padOTEe C KMUCIOTAMH U IIEI0YaMHU. \

Huempyxkyus k 6bInonHeHuio:.

1.B Tpu crakana Haneire 1o 25—>50 M1 AUCTHUILTUPOBAHHOM BO/IBI.
2.B nepBrIii ctakan 1o0aBbTe 1 Ko YKCyCHOM KUCIOTBI, BO BTOPOW — COJISTHOM, B TPETHI — a30THOM.

3.M3MepbTe 3IeKTPOIPOBOJHOCTD KaXKI0TO PACTBOPA, BHITHPAs Iyl (PHIBTPOBAIBHON OymMaroii mocie Kaxa0ro N3MEPEHHUS .
Pesynbpratel n3mMepeHui

Ne mpoObl  [3HaUEHHE ANEKTPONPOBOJHOCTH, MKCM/cM  |Ha3BaHME BBIJAHHOTO BEIIECTBA

1
2
3
Bwvi6o0wi: OTpazure NpUHAUIEKHOCTb BEUIECTB K CUIIBHBIM U CJIa0BIM 3J1eKTposiuTaM. KoHTpoIbHbIE BONIPOCHI:

1.ITouemy pacTBOP COJITHOM KUCIIOTHI JIyUIIIe TPOBOTUT JCKTPHUECKUN TOK IO CPAaBHEHHUIO C PACTBOPOM YKCYCHOH KHUCIIOTHI?
2.K KakuM 3J€KTPOJIMTaM OTHOCHUTCSI pacTBOP a30THOM KUCIOTHI? 3 . 3amanue st moarotoBku k ['MA, BITP

DOopMyITBI TOJIBKO CITA0BIX DJIEKTPOIUTOB MPEACTABICHBI B PSITY:
1.Ca(OH)2, H2S, HoSOs 2.H2CO3, NH3-H20, H,S  3.KOH, KNOs, HCI  4.ZnS04, MgCl, HBr

JleMoHcTpanMOHHBIH onbIT Ne 2. «M3yueHue BJIAMSTHUS PA3JIUYHBIX (P)AKTOPOB HA CKOPOCTh peaKmum»

Teopernueckas yactb. CyIiecTBYIOT pa3Hble MOAUGUKAIIMN MPUOOpa I M3ydeHUs XUMHUYECKUX peakinuii. B oHON KOHCTPYKIIMU pOJIb peakTopa
BBITIOJTHSET OOBIYHASI POOHMPKA, B IPYroM, 60see COBpeMEeHHOMU, — cocya JlanmopTa.

OpnHako TeXHHMKaA JEMOHCTPALMH 3KCIEPUMEHTA OCTAETCS OJJMHAKOBOW. MeHseTcs IMIb NOPAIOK CMENIMBAHUS pearupyromux semects. CHavana B
MPOOUPKY-PEAKTOP 3aJIMBAECTCS PACTBOP KUCIOTHI, @ B HETO MOMEIIAeTCs TBEPIOE BEIIECTBO (LIMHK, MPaMOD).

[IpakTnyeckas yactb. L{enb paboThl: U3y4YUTh BIUSHUE PA3IUYHBIX ()AKTOPOB HA CKOPOCTh XUMHUECKOMN peaKIiH.

Ilepeuenv oamuuxos yughposoii n1abopamopuu’. TATYNK TEMIIEPATYPhI IJIATUHOBBIN.

Jlononrnumenvnoe 0b6opyodosanue. IipuOOp ISl U3yYEHHsS] CKOPOCTH XMMHUYECKUX PEaKIIMif; dJIeKTpUUecKas IUTUTKA; CTakaH XUMHueckuid Ha 250 mu;
HInaTens; KpUCTAJUTU3aTOP AJs MpoMbIBaHus cocynoB Jlanmonsra; mpodupku [1X-21 (3 wr.) .

Mamepuanvt u peaxmueot. consinas kuciaota (4%-ubiit); consiras kuciaota (10%-Hblit); KyCOYKH MpamMopa; MOPOIIOK MpaMopa; yKcycHast kucioTa (6%-
HBIH); HUHK; Iepokcul Bogopoaa (3%-ubli); nuokcua Mapranua (IV) .

Texuuxa 6ezonacnocmu.: Co0Nr0AaTh IpaBUIia padOTHI C KUCIOTAMU M HarpeBaTEIbHBIMU 3JIEKTPUUECKUMHU MTPHO0- paMH .

Hncmpykyus k 8binoaneHuro:

Onvim 1.BausitHue NpUpOAbl pearupyroiuX BEIIeCTB Ha CKOPOCTh XUMHUYECKON peakiiuu

B onHo xoneHo cocyna JlangonbTa Haneire 3 M 1 M pactBop ykcycHOU KUCHOTHI (F16%-HBIN pacTBOp), B APYroe KOJIEHO MOMECTUTE 2—3 rpaHyIIbl
nuHKa. Bo BTOopoil cocyn Jlan- nonbra Haneiire 3 mu 1 M consiHO# kucnotsl (F14%-Hblif), B Apyroe kKojieHo — 2—3 rpaHynsl nuHKa . [Ipucoenunure
cocyabl JlaHT0TbTa K MAHOMETPHUECKUM TPYOKaMm.

O6pamume sHumanue! O)IHOBpeMeHHO HepeneﬁTe KHCJIOTBI B COCydax JlangonpTa K IpaHyJlaM IIMHKAa. CpaBHI/ITC YPOBHU KUAKOCTU B
MaHOMCTPHUYCCKUX pr61<ax. Yyamuecs aeaT BeIBOI O pa3H0171 CKOPOCTHU XUMHYCCKUX pCaKI_II/Iﬁ .



Onvim 2. BnusiHue KOHIEHTPAIUK Pearupyromnux BeIIeCTB Ha CKOPOCTh XUMUYECKOH peaKkiuu

B onno koneno cocyna Jlanponsra Haneite 3 mit 4%-HO# CONSTHOM KUCIIOTHI, 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 Aenat0T BBIBOJ O pa3HOM CKOPOCTH XUMUYECKUX PEAKIIHIA.

Onvim 3. BnusiHue TeMIepaTypbl pearupyromnx BeIecTB Ha CKOPOCTh XUMUYECKON peaKkinn

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%-HOM comnsi- HOW KHUCIOTHI, Harperoil Ha BojasHON Oane g0 50 °C, B apyroe kojieHO — 2—3 TpaHyibl LUHKA.
[Ipucoenunute cocyapl Jlan10/bTa K MAHOMETPUYECKUM TPYOKaMm.

Ob6patute BHUMaHue! OJHOBpPEMEHHO TMepenelTe KHUCIOThl B cocyaax Jlanmonpra K rpaHynaMm nuHKAa. CpaBHUTE YPOBHU JKHMJIKOCTH B
MaHOMETPUYECKHUX TpyOKax. VYyaiuecs AenaoT BBIBOJ O Pa3HOW CKOPOCTH XUMUYECKUX PEAKIIH .

Onvim Ne 4. BnusiHMe OBEPXHOCTU COITPUKOCHOBEHUS PEArupyroIINX BEIIECTB Ha CKOPOCTh XUMUYECKON pPeaKlInu

B oano xosneno cocyna JlanmonbTa HameiTe 3 Mit 4%-HOW CONSTHOM KHUCIIOTHI, B IPYroe KOJEHO oMecTuTe | T Mpamopa, B3ITOTO B BHJIE Kycouka. Bo
BTOpO# cocyx Jlannonbra Haneite 3 miut 4%-HOH COJIIHOM KHUCIIOTHI, B Apyroe KojeHo — 1 r nopomika Mmpamopa. IIpucoeaunure cocyast JlanaonbTa K
MaHOMETPUYECKUM TpyOKaM.

Obpamume enumanue! OITHOBPEMEHHO TiepeliedTe KHUCIOTHI B cocymax Jlangonbra K Mpamopy ImHKa. CpaBHUTE YPOBHU JKHUIKOCTH B
MaHOMETPUYECKHX TpyOKax. VYuyamuecs Aenat0T BBIBOJI O Pa3HOM CKOPOCTH XUMUYECKUX PEAKIIHIA.

Onwvim 5. BnusiHue Kataau3atopa Ha CKOPOCTh XUMUUYECKOW PEaKITuu

B crakan ¢ Bogo#, Harpetoii 1o 50 °C, noMmectute 2 AEMOHCTPALlMOHHbBIE TPOOUPKH ¢ 2 M1 3% -HOTO pacTBopa Nnepokcuaa BoJopoaa. BeiiepxkuBaor
MpoOUpPKH B BOJE OKOJO 2 MHH. M3BiekuTe mpoOUpKU W3 BOJASHOW OaHM U NPOJAEMOHCTPUPYHTE ydalllUMCS pe3ylbTaT — Ha CTEHKAaX MpOOHpPKH
MOSIBWINCH ITY3BIPbKH Ta3za Kuciopoaa. B oaHy u3 mpoOupok BHecuTe Ha KOHUYHMKe mimarens auokcun mapranina (IV) . HaGmromator sHepruynoe
BbIJICTICHUE KUCIOPOA.

Koumponvnvie 6onpocwi: 1.0T kakux (akTOpoB 3aBUCUT CKOpPOCTh XuMUueckoil peakiuu? 2.Ilouemy pasnokeHue NepoKcuia BOAOpOJa B
MPUCYTCTBUH Auokcuaa Mapranua (IV) cHauana unér oueHb ObICTPO, a 3aTeM 3aMeIAeTcs?

3.3amanus 11 pa3BUTUS QYHKIIMOHAIBHON IPAMOTHOCTH

B Tpu onuHakoBbie MPOOUPKH YUSHUKH HAIWIM MO 5 MJI pacTBOpPa COJIIHOM KUCIOTHI OJMHAKOBOM KOHIIEHTpalu. B mepByro mpoOUpKy MOJIOKUIN
CTPY)KKH 3KeJlie3a, BO BTOPYIO — CTPYKKHM IIMHKA, B TPETbIO — CTPYKKHM HEU3BECTHOTO CBETIIOTO SIPKO OJIECTSIIETO
Meranna. Haubornee MHTEHCHBHO BBIJAENEHHE Ta3a HAONIOJANM B TpeTheil MpoOupKe ¢ HeM3BecTHHIM MeTamiom. BoC ‘
BTOpPOH MpPOOUpPKE C IIMHKOM HWHTEHCHUBHOCTh BBbIJIEJIEHUS ra3a Obula MEHbIe, YeM B TpeTheil. B mepBoil mpobupke 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 MeTala.

4. Ha rpaduke mpejactaBieHa 3aBUCUMOCTh KOHIIGHTPALMU HMCXOJHBIX BEIIECTB M MPOJYKTOB PEAKIHH OT BPEMEHHU
MPOTEKAHHsI PEAKIIUU:

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

peaxiu
Omnpenenure, Kakasi KpUBasi ONMUCHIBAET U3MEHEHNE KOHIIEHTPALIMK UCXO/IHBIX BEIIECTB, a KaKkas — IPOAYKTOB PEAKIUU .

Ty
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