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I[MosicHUuTeIbHAA 3alMCKA =
Pabouast mporpamMma o XMMHHU Ha yPOBHE OCHOBHOT'O 0OIIEro 00pa30BaHMsi COCTABICHA HA OCHOBE MOJIOKEHHUI U TPeOOBaHHH K Pe3yJIbTaTaM OCBOCHUS
OCHOBHO#1 00pa30BaTEeNbHOI POrPAMMBI, TIPEACTABICHHBIX B De/iepaTbHOM roCcy1apCTBEHHOM 00pa30BaTeIbHOM CTaHIaPTe OCHOBHOTO 00IIero 00pa3oBaHus,
YTBEp)KIECHHOTO TpuKa3zoM MuHucTepcTBa oopazoBanus u Hayku PO Ne 287 ot 31.05.2021, ¢ yyerom [IpumepHoit mporpammsbl BocrinTanust, OCHOBHOU
obpaszosarensroit mporpammbl MKOVY «Tyxuapckas COILI Nely ocrororo o6mero o6pasosanusi, AnantupoBaHoOi MPOrpaMMbl OCHOBHOTO OOIIETO
obpasosanns MKOYVY «Tyxuapckas COLI Nel»
B COOTBCTCTBHUHU C
- [onoxenuem o paboueii mporpamme yue6noro npeamera, kypca MKOY «HoBouypTaxckast COILL Nely
Y OPUEHTUPOBAHA HA PeaM3alliio B IEHTPE 00pa30BaHUs €CTECTBEHHOHAYYHOU M TEXHOJIOTHYECKOM HampaBieHHocTel «Touka pocTay,
cozmannaoro Ha 6aze MKOVY «Tyxuapckas COILL Nelyc nensro pazButusi y 00ydaromuxcsi €CTECTBCHHOHAYYHON, MAaTEMaTHUECKOH,
UH(OPMALIMOHHOW TPaMOTHOCTH, (POPMHUPOBAHUS KPUTHYECKOTO U KPEATUBHOTO MBIIUICHHS, COBEPIIECHCTBOBAHUS HABBIKOB
€CTECTBEHHOHAYYHOM M TEXHOJOTHYECKON HAIMPaBIEHHOCTH, a TaKXe JUIsl MPAKTUYECKON O0TpabOTKM y4eOHOro MaTepuaia rno yueOHbIM
npeaMeram «Pusukay,«Xumusy, «buomorus, «TexHomorus.

Ha 6a3ze wnentrpa «Touka pocta» obecrneunBaeTcs peajau3alds o0pa3oBaTeNbHBIX MPOTPaMM €CTECTBEHHOHAYUYHOH U
TEXHOJOTUYECKON HaIpaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHMUSIMH 3aKOHOAATENbCTBA B c(pepe oOpa3oBaHUs U C
yuéroM pekomeHaanuii dexepaibHOro omeparopa y4yeOHoro mpenMera «Xumus». OOpa3oBaTellbHAas MNpPOrpaMma IO3BOJISET
WHTETPUPOBATh pealli3yeMble 3/1eCh MOAXOJbI, CTPYKTYpPy W COJEpKaHWe TpHU OpraHu3anuu oOydeHus Xumuu B 8—9 kiaccax,
BBICTPOEHHOM Ha 0a3e J1t000ro U3 MOCTYMHBIX yueOHO-MeTonnyeckux komruiekcoB (YMK). Mcnonb3oBanue o0opyaoBaHHs LEHTpa
«Touka pocTa» Mo3BOJISET CO3AATh YCIOBUS:

* ISl paCIIMPEHUSI COJIEPKAHUS IIKOJIBHOIO XUMUYECKOTO 00pa30BaHus;

* JIJ1sl TOBBILIIEHUS TTO3HABATEIBHON aKTHBHOCTH O0YUAIOIUXCS B €CTECTBEHHOHAYYHOM 001aCTH;

* JUISl pa3BUTHSI TUYHOCTU peOeHKa B mpolecce o0ydyeHuss XUMHUH, €ro ciocoOHocTed, (OpMUPOBAHUS U YAOBIETBOPEHUS
COLIMAJIHO 3HAYMMBIX MHTEPECOB U MOTPEOHOCTEH;

Ui paboOTHl ¢ OJApEHHBIMU MIKOJbHUKAMH, OPTaHM3AIMU WX PA3BUTHUS B PA3IMYHBIX 00JACTSAX 00pa3oBaTEIbHON, TBOPUYECKOM
JeATETbHOCTH.

[Tpumensist iudpoBbie JTA0OPATOPUU HA YPOKAX XUMHUH, YUATUECs CMOTYT BBIMOJHUTH MHOXKECTBO J1aOOPATOPHBIX PadboT H
HKCIIEPUMEHTOB 10 MPOrpaMMe OCHOBHOM HIKOJIBI.
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KpaTkoe onucanue noaxoA0B K CTPYKTYPHPOBAHUIO MATEPUAJIOB
B obpazoseamenwvnoi npozpamme (OII) npedcmaesnenst cnedyroujue pazoennl:
1 .Meto/pI H3y4EeHHUS BEIIECTB U XUMHUUECKUX SBJICHUN. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMHUH .
2 . [lepBoHauyanbHble XUMUYeCKHe MOHATUSA . 3 . PacTBophl. 4.0OCHOBHBIE KJacChl HEOPTaHUYECKUX coeAnHEHHH. 5. Teopus 3meKTpoNIUTHIECKOM
aucconuanuy. 6. Xumuueckue peakuuu. 7. XMMHYEeCKHUe 3JIEMEeHThI (CBONCTBA METAJIIOB, HEMETAJIOB U UX COEIMHEHUH).

B ocHOBY BBIZIETICHHS TAKUX PA3JICNIOB 3aJ0KEH XMMUYECKHN SKCIEPUMEHT, TPAJUIMOHHAs CUCTeMa M3ydeHHst XuMuu. OCHOBHOU (popmoii
y4eOHOI eATeNbHOCTU SIBISETCS XUMMUYECKHI SKCIEPUMEHT, MPOBOAMMBIM B BUAE JaOOPAaTOPHBIX, MPAKTUYECKHX PAOOT M JEMOHCTpaLMM.
JIeMOHCTpallMOHHBIN SKCIEPUMEHT MPOBOIUTCS B TOM CIIydae, €CIM OH ONAaceH JUIS BBIMOJHEHUS YYalUIMMUCA WIM HMEIOLUics mpudop
IPECTaBJICH B €IMHCTBEHHOM 3K3eMILIIpE.

J1s1 m3ydyeHus npeamera « XMMHUsS» Ha ITane 0CHOBHOT0 o0u1ero oopazopanus orsoautcs 140 yacos: 8 kiacc - 70 gacos; 9 kimacc —70 gacos.

JlanHas oOpa3oBaTesbHas IporpaMma 00ecrieyuBaeT yCBOCHHE YYalIUMMCA Ba)KHEHIINX XMMHUYECKMX 3aKOHOB, TEOPUH M IOHATHIA;

dbopmupyeT TpeACTaBICHUE O POJIM XUMHH B OKPYXAIOIIEM MHpE M JKU3HM 4enoBeka. [Ipu 3TOM OCHOBHOE BHHMAaHHWE YIENSETCS CYIIHOCTH
XUMHYECKHUX PEaKIMii K METO/IaM UX OCYILECTBIICHUSI.

OfHUM U3 OCHOBHBIX IPUHIMIIOB ITOCTPOEHHS MPOTPaMMBbl SBISETCS MPUHIMIT JOCTYITHOCTH . DKCIIEpUMEHTAIbHbIE JaHHbIE, [T0JyYEHHbIE
YUYAIIUMUCS TIPH BBIMIOJHEHUH KOJIWYECTBEHHBIX OIBITOB, IMO3BOJIIOT YYAIIUMCS CaMOCTOSITENILHO JETaTh BHIBOABI, BBIIBIATH 3aKOHOMEPHOCTH.
[Tonxompl, 3a10KEHHBIE B COJlEpKaHUE IMPOrpaMMBbl Kypca, CO3/1al0T HeOOXOAMMBbIE YCIOBUS JUIsl CUCTEMHOI'O YCBOEHHUS YYallIMUMHUCS OCHOB HAyKH,
JUTsE 00ECTICYeHHS PA3BUBAIOIIETO M BOCIIUTHIBAIOIIETO BO3ICHCTBUS O0yUSHHS HA IMYHOCTD y4arerocs.

dopmupyemble 3HaHUS TOJHKHBI CTaTh OCHOBOM CUCTEMBI YOEKICHUH IKOIbHUKA, LIEHTPAIBHBIM SIIPOM €TI0 HAyYHOT'O0 MHUPOBO33PEHUS.

Onucanuve MmaTtepuajJbHO-TeXHUUYECKOU 0a3bl HeHTpa «Touka pocray,
HCIOJIb3yeMOro JJIsl peajin3aluuo0pa3oBaTe/ibHbIX MPOrpaMM B paMKaXxX NpenoaaBaHusi XuMHUuH

Hugposaa (komnviomepnas) nadopamopus (IIJI), nporpaMMHO-ammapaTHBI KOMIUIEKC, IaTYMKOBAas CHUCTEMa — KOMIUIEKT Y4eOHOTO
000pyI0BaHUs, BKIIIOYAIOIINN M3MEPUTEIbHBIN 0JIOK, HHTep(eic KOTOPOro MO3BOJSIET 00eCleunBaTh CBsI3b C MEPCOHAIBHBIM KOMIBIOTEPOM, U
Ha0Op AATYMKOB, PErHCTPUPYIONINX 3HAYCHUS PA3THIHBIX (PU3HMUECKUX BEITHYHH.

Jlamuuk memnepamypsl na1amuHo6blil — IPOCTON M HAIEKHBIA JATYHK, MTPEeTHA3HAUCH TSI M3MEPEHHUST TEMIIEPaTyphl B BOJHBIX PAacTBOpax U B
ra3oBbIX cpenax. MiMeet paznuunslii nuana3oH naMepenuit or —40 no +180 °C. TexHndyeckne XapakTepUCTUKU JaTYMKa yKa3aHbl B UHCTPYKIMH 110
SKCIUTyaTaluu. /lamuux memnepamypsl mepmonapuulil peHa3HaueH 1 usmepenus temnepatyp a0 900 oC. Mcnonb3yeTcst npu BBITOJIHEHUN
paboT, CBA3aHHBIX C U3MEPEHUEM TeMIIepaTyp IJIAMEHH, TUIABICHUS U Pa3JI0KEHUS BEILECTB.

Jlamyuk onmuyeckoit niomnocmu (Konopumemp) — TIpelIHA3HAYEH MJII H3MEPEHUS ONTUYECKOW TIIOTHOCTH OKpAIIEHHBIX pacTBOPOB.
Hcnons3yercs npu uzydeHuu teM «PactBopb», «CKOpOCTh XUMHUUECKUX PEAKIIUI», OTIPe/IeIeHNH KOHIIEHTPAIIMU OKPAIIEHHBIX HOHOB.

Jamyux pH npenHazHaueH I U3MEpPEHHs BOAOPOAHOro mokaszaTens (pH) BOOHBIX pacTBOPOB B PA3IMYHBIX HCCIEOBAHUSX OOBEKTOB
OKPYKarOILEH Cpeabl.

Jlamyuk 31ekmponpoeoonocmu NpeIHa3HAYeH 171 U3MEPEHUS YIENbHON AIEKTPONPOBOAHOCTH KUIKOCTEH, B TOM YHCIIE U BOJHBIX PACTBOPOB
BemecTB. [IpuMeHseTcs pu U3y4eHUH TEOPUH SJIEKTPOITUTHYECKON UCCOLMAINH, XaPAKTEPUCTUK BOJHBIX PAaCTBOPOB
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Jlamuuk xn0puo-uonoeé UCTONb3yeTCs s KOJIWYECTBEHHOIO ONpEAeNCHHs COACpKaHUsI MOHOB XJIOpa B BOJHBIX PAacTBOpax, MOYBE, MPOIYKTAX
nutanus. K natunky nojkitodaercs voHoceneKTuBHbIN anektpon (MCD) (pabounii aekTpoa), MOTeHIHaa KOTOPOro 3aBUCUT OT KOHUEHTPALUU
OTIpeNIeNIIeMOro UOHA, B JAaHHOM cliyyae oT KoHueHTpanuu aHnoHoB Cl'. [Torenmman MCD onpenenstoT OTHOCHTEIBHO JIEKTPOJa CpaBHEHUS, KaK
MPaBUIIO, XJIOPCEPEOPSHOTO.

Jlamyux Humpam-uoHo8 TIPpEAHA3HAYCH JIsI KOJMYECTBEHHOI'O OMPECIICHUS HUTPATOB B Pa3IMYHBIX OOBEKTaX OKPYXKAIOMICH Cpenbl: BOJIE,
oBoIIax, (PyKTax, KOJIOACHBIX U3ETUSIX U T.1I.

Mukpockon yughposoii npeiHa3HAYEH AT U3y4eHUs (POPMBI KPHCTAIIIOB M HAOIIOACHUS 32 POCTOM KPUCTAJIIOB.

Annapam 0na nposedenun xumuueckux peakyuii (AIIXP) npenHa3zHadeH IS MOJYyYEHUS U IEMOHCTPAIIMKA CBOMCTB TOKCHYHBIX ITAPOB M T'a30B .
OTH BeIIeCTBa IMOJYYArOTCS B KOJOE-peakTope, W MpU HarpeBaHud (wiam Oe3 HarpeBaHus) ra3000pa3HbIe BEIIECTBA IPOXOAAT dYepes
MOTJIOTUTENbHBIE EMKOCTH (HAcaIKH) ¢ paCTBOPAMHU PEareHTOB, BCTYMAIOT C HUMHU B peakiuio. M30bITOK ra3a morjaouaercs XUIKUMHA U TBEPABIMU
peareHTaMu, a Tak)Ke aKTHBHPOBAHHBIM yIIIEM. ATIapar Jaiie BCero UCHOIb3YIOT IS MOYYSHHS U JIEMOHCTPAIMU CBOWCTB XJIOpa, CEPOBOIOPOIA.
Ilpuéop ona demoncmpayuu 3a6UCUMOCHU CKOPOCHU XUMUYECKUX PEAKUUI Om PA3IUYHbIX (PAKmMOpOo8 VCTONb3YIOT MPU U3YUYEHUU TEMBI
«CKOpOCTh XMMHUYECKON peakiuu» U TermioBoro 3¢ dexra xumuueckux peakuuil. [Ipubop maéT BO3MOXKHOCTH AKCIIEPUMEHTAIbHO HCCIIEI0BATh
BIIUSHUE HA CKOPOCTh XMMHYCCKHX PEAKIUHU CIEeIYIOIHX (HAKTOPOB: MPUPOJIBI PEarHPYIOIINX BEIISCTB, KOHIICHTPAIMN PEarupyIONIUX BEIICCTB,
TUTONIA/IA TPAHUIIBI pa3ziena a3 B reTepPOreHHbIX cucTeMax (MIOBEPXHOCTH COMPUKOCHOBEHUSI MEXKY PEarupyroiMy BEeIECTBAMH ), TEMIIEPaTyphl,
KaTajan3aTopa, HHTHOUTOpA.

Ilunemka-0o3amop — mnpuCNOcOONIeHUE, HUCIONIB3yeMoe B JabopaTopuu Ijs OTMEpPUBAHUS ONpPENENEHHOro 00béMa kuakocTu. [lumerku
BBIMTYCKAIOTCS TIEPEMEHHOTO M TIOCTOSTHHOTO 00bEéMa. B KOMIUIEKTHI 00OpYMOBaHUS JUISI MEIHUIIMHCKHX KIJIACCOB BXOJAT YyIOOHBIC MHIIETKHU-
J103aTOPBI OJTHOKAHAIBHBIE, TO3BOJISIFOIINE HACTPOUTH HEOOXOAUMBIN 00BbEM 0TOMPAEMOIl JKUKOCTH B TPEX PA3NUYHBIX JAHANA30HAX.

Bana xomounuposannaa npeaHa3HayeHa IS HarpeBa CTEKISTHHBIX U (apdOpOBBIX COCYAOB, KOTJa TpeOyeTcsl co3aTh BOKPYT HarpeBaeMoro
cocy/la paBHOMEpPHOE TeMIlepaTypHOe MoJie, u30ekaTh HCIONb30BAHMS OTKPBITOTO IUIAMEHU U pacKal€HHOM snekTpuueckod crupanu. Koprmyc
KOMOWHHMPOBAHHOW OaHMU C/IeTIaH U3 aIfOMUHUS. JKUIKOCTHAS 9acTh KOMOMHUPOBAHHON OAHM 3aKphIBACTCS KOJIBIIAMH PA3IUYHOTO JTHAMETPA.
Ilpuéop ona nonyuenus 2a306 VCTONB3YeTCS ISl TMOTYYEHHUS HEOONBIIMX KOJWYECTB ra3oB: BOAOPOJA, KHCIOpoaa (M3 MEepoKCHIa BOJOPOJA),
YIJIEKUCIIOrOo Ta3a.

Pabdouas nporpamma nmo xumuu 1Jist 8—9 kiaccos

C MCNIOJIb30BaHMEM 000pya0oBaHus HeHTPa « Touka pocra»

Ha ©0a3ze mentpa «Touka pocrta» oOecrmeumBaeTcs peanu3aus 00pa3oBaTEIbHBIX IPOTPAMM E€CTECTBEHHO-HAYUYHOW M TEXHOJIOTHYECKOM
HalpaBJIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPeOOBaHUSAMH 3aKOHOZATENbCTBA B c(epe oOpazoBaHMsl M C YYETOM pPEKOMEHJAIHMiA
®denepalibHOTO orepaTopa yueOHOro npeamera « XuMus».

OO6pa3zoBarenbHas IporpaMMa Mo3BOJISIET HHTETPUPOBATH PEATN3YEMbIE MOAXO0/Ibl, CTPYKTYPY M COJIEpKaHHe MPHU OpraHU3aluu 00yYEeHUsI XUMUU
B 8—9 Kiaccax, BRICTPOCHHOM Ha 0a3e Jr000ro 13 JOCTYIMHBIX yaeOHO-MeToandecknx komruiekcoB (YMK).

Hcnonb3oBanue obopynosanus «Touka poctay npu peanuzanuu faaHoi Ol mo3BossieT co3naTh yCIoBHs:

-1JI paCIIMPEHNA COACPIKAHUA IKOJIBbHOTO XUMHUYCCKOI'O 06p330BaHI/I$I;

-1J1A IIOBBIIIICHU A MO3HABaTEILHOU aKTUBHOCTHU O6y‘~IaIOH_[I/IXCH B CCTGCTBCHHOHaquOﬁ 06HaCTI/I;
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-JUIsl pa3BUTHS JIMYHOCTH PeOEHKA B Iporiecce 00yueHHs XUMHH, €T0 CIIOCOOHOCTEH, POPMUPOBAHUS U YAOBIECTBOPEHHS COLUATBHO 3HAYMMBIX
MHTEPECOB U NOTPEOHOCTEN;
-JU1sl PabOTHI C O1apPEHHBIMU MIKOJIFHUKAMH, OPTaHU3alUH UX PA3BUTHS B PA3JIMUHBIX 001aCTsIX 00pa3oBaTeIbHON, TBOPUYECKOM JIESTEITBHOCTH.

HopMblI 011eHOK 32 Bce BU/IbI IPOBEPOYHBIX padoT

«5» — ypOBEHb BBHINIOJTHEHUS TPEOOBAHMI 3HAYUTEIBHO BBIIIE YIOBICTBOPUTEIHHOIO: OTCYTCTBHE OIIMOOK, KaK MO TEKYIIEMY, TaK U 110
npenpIyieMy yaeOHoMy MaTepuaiy; He 6ojee 0JHOro HeouETa.

«4» — ypOBEHb BBIMOJIHEHUS TPEOOBAHMIA BBIIIE YOBICTBOPUTEIBHOTO: HATHYUE 2—3 OMMUOOK Wi 4—6 HeT0UETOB M0 TEKYIIEMY YyueOHOMY
MaTepuainy; He 6osee 2 omuO0OK Uiu 4 HeAOYETOB IO MPOUIEHHOMY MaTepuaty; UCIOIb30BaHNE HEPAlMOHABHBIX TPUEMOB PEIICHUS y4eOHOI
3a/1a4H.

«3» — JIOCTaTOYHbIII MUHUMAJIbHBIM YPOBEHB BBIMOJIHEHUS TPEOOBAaHUH, MPEABIBIIEMbIX K KOHKpETHOU pabote: He Oonee 4—6 ommnbok unu 10
HEeO0UETOB MO TEKyIIeMy y4eOHOMY MaTepHuaiy; He Oonee 3—S5 ommOok uian He Ooiee 8 HEJOYETOB 110 MPOUICHHOMY y4eOHOMY MaTepuay.
«2» — ypOBEHb BBINIOJHEHHs TPEOOBAHUN HUKE yJIOBIETBOPUTEIHHOTO: Haluure Oolee 6 omnOok uinu 10 He104eToB Mo TEKYIIEMY MaTepHaly;
Oosee 5 omrOOK MK OoJiee 8 HETOYESTOB MO MPOUICHHOMY MaTepHalry.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
VUEBHOI'O MPEJMETA «XUMUS» B OCHOBHOM IIKOJIE

N3yuyenne XuMuu B OCHOBHOM ILIKOJIE HAIIPABJIEHO HA TOCTHXKE-
HUe 00y4aroIMMUCS JINYHOCTHBIX, METANPEIMETHBIX U MPeIMeT-
HbIX pE3yJIbTATOB OCBOEHHS y4EOHOTO IIPEAMETA .

JIn4HOCTHBIE Pe3yabTaThl

JIn4HOCTHBIE PE3YyAbTATHI OCBOCHHS ITPOTPAMMBbI OCHOBHOTO
o0uiero o0pa3oBaHus JOCTUTAIOTCS B X0/1€ 00yUYEHHUS XUMHUHU B
€IMHCTBE YUE€OHOM M BOCTIMUTATENbHOW AeATeNbHOCTH Opranu3anuu
B COOTBETCTBUHU C TPAAULMOHHBIMUA POCCUUCKUMU
COLUMOKYJIbTYPHBIMHUU JYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMH,
HOPUHATHIMU B 00IIECTBE MTPaBUJIAMU U HOPMaMU MOBEICHUS, U
CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS U
COIMATTM3ALIU 00yYatOIHXCS .

JIMIHOCTHBIE PE3yIbTATHI OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM
YUCJIE B YACTH:

Hampuomuqecxozo eocnumaHuA

1) IEHHOCTHOI'O OTHOLLIEHUS K OT€YECTBEHHOMY KYJIbTYpPHOMY,
HCTOPUYECKOMY M HAYYHOMY HACIEIUI0, IOHMMAaHHs 3HAYEHHs XU-
MHYECKOM Haykh B OKH3HM COBPEMEHHOro  OOIIecTBa,
CHOCOOHOCTH BIIAJIETh JOCTOBEPHOMW MH(pOpMaIueil o rnepepoBbixX
JNOCTHIKEHMAX U OTKPBITUAX MUPOBOM M OTEUECTBEHHOW XMMUM,
3aHTEPECOBAaHHO- CTH B HAYYHBIX 3HAaHMAX 00 YCTpOWCTBE MHpa U
oO1ecTBa;

FpanC()llHCKOZO eocnumanun

2) IpeACTaBICHUSI O COLMAIbHBIX HOpPMax M MpaBHIIax
MEXJIMYHOCTHBIX OTHOIIEHUHW B KOJUIEKTHBE, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW MAESITENTbHOCTH TPHU BBIOJTHEHUU
y4eOHBIX, TIO03HABATEIBHBIX 3374, BBIMOJHEHUH XUMHUUYECKHX
AKCIIEPUMEHTOB, CO3JaHUHM Y4YEOHBIX TPOEKTOB, CTPEMJICHHS K
B3aMMOTIOHMMAHUIO ¥ B3aWMOITOMOIIIN B TIPOIIECCe ITON yueOHOM
NEeSTEIbHOCTH; TOTOBHOCTU OILICHMBAaTh CBOE IMOBEJACHUE U
MNOCTYIIKM CBOMX TOBApUILEH C MO3UIMN HPABCTBEHHBIX U IMPABOBBIX
HOPM C YYETOM OCO3HAHUS MOCIEACTBUI IOCTYIIKOB;

l[elmocmu HAYUHO20 NO3HAHUA



3) MHUPOBO33PEHYECKHUX MIPEICTABICHUN O BEILIECTBE U
XMMHUUYECKOHN pEeaKLIMH, COOTBETCTBYIOIUX COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIINX OCHOBY ULl IOHUMAHUSI
CYILIHOCTH Hay4YHOH KapTHHBI MUpa; IPEACTABIECHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IIPUPO/IbI, B3AUMOCBS3SIX UEI0BEKa C
IIPUPOJHOM CPENO, O POJIU XMUMHH B IIO3HAHUU ITUX
3aKOHOMEPHOCTEH;

4) IO3HABATEJIbHBIX MOTMBOB, HAIPABJICHHBIX HA IOJIY4YEHHE
HOBBIX 3HaHMM MO XUMHMM, HEOOXOOUMBIX JUIsI OOBSICHEHUS
HaOJII0JAEMBIX ITPOLIECCOB U SIBJICHUH;

5) NO3HaBaTeNbHON M MH(QOPMALMOHHON KYJIbTYpBhI, B TOM YHCIIE
HABbIKOB CaMOCTOSITEIbHONM paboThl C y4e€OHBIMU TEKCTaMH,
CIPAaBOYHOM  JINTEPATypOH,  JOCTYNHBIMH  TE€XHUYECKUMH
cpeacTBaMU MH(POPMAILIMOHHBIX TEXHOJIOTUf;

6) UHTepeca K OOY4YEHMIO U IO3HAHUIO, JTIO003HATEIbHOCTH,
TOTOBHOCTHU u CIIOCOOHOCTH K caM000pa3oBaHUIO,
HCCIIE0OBATEIIbCKON  JIEATETbHOCTH, K OCO3HAaHHOMY BBIOOPY
HANpaBJIEHHOCTH U YPOBHS 00Y4CHUS B JaTbHEHIIEM;

Dopmuposanus Kyabmypol 300p06ba

7) OCO3HAHUS LIEHHOCTHU KU3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K
CBOEMY 3J0pOBBIO, YCTAaHOBKM Ha 3JJ0POBBbIi 00pa3 JKU3HH,
OCO3HAHMS IOCIEACTBUI M HENPUATUS BPEIHBIX IPUBBIYEK
(ynorpebsieHus AJIKOTOJIA, HapKOTHUKOB, KypeHusl),
HEOO0XOAUMOCTH  COOJIONEHUS MpaBUI  OE30MaCHOCTH NP
00pallleH!H ¢ XUMHYECKUMHU BEIIECTBAMHU B OBITY M peallbHON XKU3HU;

Tpyodosozo éocnumanus

8) KOMMYHMKaTUBHOM  KOMIIETEHTHOCTH B  OOILECTBEHHO
MOJIE3HOM, Yy4eOHO-HCCIIeI0OBaTeNIbCKOM, TBOPUYECKOW M JIPYrHX
BUJAX JIE€ATEIbHOCTU; WHTEpeca K MPAKTHUYECKOMY H3yUEHUIO
npodeccuit U TpyAa pa3iMYHOTO pojia, B TOM YHCIE Ha OCHOBE
NpUMEHEHUs! MTPEAMETHBIX 3HAHUI 10 XMMHH, OCO3HAHHOTO BBIOOpA
UHIUBUAYaJbHON TPAEKTOPHHU MPOJIOKEHUS] 00pa30BaHUs € yUETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX
WHTEPECOB M MOTPEOHOCTEH;

IKonozuueckozo 60CRUMAHUA

9) KOJIOTHYECKH IIeTIECO00Pa3HOTO OTHOIICHUS K IPUPOIE KaK
WCTOYHUKY XKU3HHU Ha 3eMJie, OCHOBE €€ CyIeCTBOBaHMUS,



MOHMMAaHHUS [IEHHOCTH 3[J0POBOT0 M Oe3omacHoro oOpasa >KU3HH,
OTBETCTBEHHOT'0 OTHOIICHUS K COOCTBEHHOMY (HU3NUYECKOMY H
ICUXUYECKOMY 3[0POBbIO, OCO3HAHHs LIEHHOCTU COOJIIOJICHUS
IpaBHI O€30I1aCHOTO MOBEACHUS IPU paboTe ¢ BEIECTBAMU, a TAKKe
B CUTyaLUsX, YITPOKAIOLIMX 310POBBIO U )KU3HHU JIOJEH;

10) CIOCOOHOCTH MPHUMEHATh 3HAHUS, IOJIydaeMmble IIpU
U3YyYCHUU XMMUHM, JUI PELICHMS 3a]ad, CBA3AHHBIX C OKPYKAIOLIEH
IIPUPOJHOM  CPENOH, IIOBBIIIEHHUS YPOBHSA  OKOJIOTMYECKOH
KYJIbTYpBl,0CO3HaHMs TIJI00AJBHOIO XapakTepa 3KOJIOIMYECKHX
npo0IeM U Imy-Tei UX PeIIeHUs HOCPEACTBOM METO0B XHMHH;

11) 5KOJIOrMYECKOTO MBILIICHUSA, YMEHUS PYKOBOACTBOBATHCA UM
B II03HABATEJIbHOW, KOMMYHUKAaTUBHOW U COLIMATIBHON IIPAKTHKE.

MeTanpenMeTHble pe3yibTaThI

B cocraBe MeTanpeAMETHBIX pe3yIbTaTOB BBIACIISIIOT 3HAYUMBIE
11 GOPMHUPOBAHUS MUPOBO33PEHUS OOLIEHAYYHbIE TTOHATHS
(3aKoH, TeOpUsl, IPUHIIUII, THIIOTE3a, (AKT, CUCTEMA, TPOIIECC,
SKCIIEPUMEHT U JIp.), KOTOPBIC HUCIHOJIb3YIOTCS B
€CTECTBEHHO*HAYYHBIX YUEOHBIX ITPEAMETaX M MO3BOJISIOT HA OCHOBE
3HaHUH U3 3THX MPEIMETOB (POPMUPOBATH MPEICTABICHUE O
LIEJIOCTHOM Hay4YyHOM KapTHHE MHUpPa, U YHUBEpCalbHbIE yueOHbIE
AercTBUs (03HAaBaTEIbHbIC,KOMMYHUKATUBHbIE, PETYISTUBHbIE),
KOTOpbIE 00ecneunBaT GOPMUPOBAHNE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAaHUPOBAHUIO U OCYLIECTBICHUIO y4eOHOI
NEeATEIbHOCTH.

MertanpeameTHble pe3yabTaThl OCBOCHUS 00pa30BaTEIbHOMN
IPOrpaMMBl [0 XUMHH OTPAXKAKOT OBJIA/ICHUE YHUBEPCATbHBIMU
MIO3HABATENIbHBIMU JICHCTBUSMH, B TOM YHCIIE:

bazoevimu no2uueckumu oeiicmeuamu

1) YMEHUEM HCIIOIb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH
OCBOEHUM 3HAHUM: PacCKpbIBaTh CMBICI XMMHMUYECKHUX IOHATHUMN
(BBIOENATh WX  XapaKTepHble MpPHU3HAKW, YCTAHABIMBATh
B3aMMOCBSI3bC APYTUMHU MOHATHIMH), UCIIOJIb30BATh OHATHS IS
OO0BSICHEHUSOTIENbHBIX (DAKTOB U SIBICHUIN; BHIOMpPATh OCHOBAHUS
U KpPUTEpUM Ui KJIacCU(UKALUM XUMHUYECKUX BELIECTB U
XMMHUUYECKHUX peaKkluii; yCTaHaBJIUBATh INPUUYNHHO-CIIECTBEHHBIE
CBSI3U MEXJy OOBEKTaMU U3YyYEHHs; CTPOMUTH JIOTHUECKUE
paccyxeHus (MHIyKTUBHBIE, JE€NYKTUBHBIE, 110 AaHAJIOTHH);



JIe7IaTh BBIBOJBI U 3aKJIIOYCHUS;

2) yMEHUEM MPUMEHSATh B IPOLECCE MO3HAHUS CUMBOJINYECKHE
(3HAKOBBIC) MOJIEIH, HCIIOJIb3yeMbIE B XUMUHU, TPEOOPA30OBLIBATH
IIUPOKO MPUMEHSAEMbIE B XUMUU MOJIEIBHBIE MPEACTABICHUS —
XUMHUYECKHUI 3HaK (CHMBOJ 3JIEMEHTAa), XUMU4ecKas Gopmyna u
ypaBHEHHE  XHMMHYECKOM  peakuuu — TpU  PEelICHUU
yueOHO-TT03HABATENbHBIX 337au; C Y4YETOM OTUX MOJIEIbHBIX
MPEACTABICHUIN BBIABIAT U XapaKTEPU30BATh CYIIECCTBEHHBIE
MPU3HAKA HM3Yy4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHYECKUX PEAKLIUI;

Fbazoevimu uccnedosamenvckumu Oeiicmeuamu

3) yMEHHEM HCIOJb30BaTh IIOCTABJICHHBIE  BOIPOCHI B
KaQuCCTBCUHCTPYMCHTA NO3HAHUS, 4 TAKIKE B KAUCCTBC OCHOBBI JJI1
dopMupoBaHHS ~ TUHOTE3Bl IO  NPOBEPKE  MPABUIBHOCTH
BI)ICKaSI)IBaeMI)IXC}’)KI[eHI/H\/JI;

4) npuoOpeTeHre OMbITa M0 IUIAHWPOBAHUIO, OpraHU3alUU U
IPOBE/ICHUIO YYEHHYECKUX IKCIEPHMEHTOB: YMEHHE HaOII0AaTh 3a
X0- JIOM Tpollecca, CaMOCTOSTENbHO IPOTHO3UPOBATh €ro
pe3yibTat, GopMyIUpoBaTh 000OIIEHNS U BBIBOJBI 10 PE3yJbTaTaM
HpOBGI[éHHOFO OIlbITa, MHMCCIICAOBaHUs, COCTaBJIATH OTYET O
IIPOJIeJIaHHOM paboTe;

Pabomon ¢ ungpopmayuei

5) yMEHHEM BBIOMpATh, aHATU3UPOBATh U UHTEPIPETUPOBATH UH-
(opmarmio pa3TMYHBIX BUIOB U (GOPM MpeCTaBICHHS, TTOTy4aeMyo
U3 pasHbIX MCTOYHHKOB (HAy4yHO-TIOMYJSpHAsl JUTepaTypa
XUMHAYECKOTO COJIEp)KaHUs, CIPAaBOYHBIE IOCOOHS, pPECcCypChl
Wnrepuera);

6) YMEHHUEM NPUMEHATH Pa3IHMuHbIe METO/IbI U 3aIIPOCHI TIPH T10-
ucke M orbope HHGpOPMAMK U COOTBETCTBYIOIIMX JIAHHBIX,
HEOOXOAUMBIX JUISI BBIMOJIHEHUS Y4EOHBIX M IO3HABAaTEIbHBIX
3a7a4 ONpeNeNEHHOr0 THIIA; NMPHOOpPETEeHHEe OIbITa B 00JacTh
HCIIOJIB30BaHUA I/IH(l)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHBIX TeXHOHOFHﬁ,
OBJIQZIEHUE KYJIbTYPOM AaKTHBHOTO MCIOJB30BaHUSA Pa3JIMYHbBIX
ITIOUMCKOBBIX CUCTEM,

7) yMEHHEM HCTIONb30BaTh U aHAJIU3UPOBATH B Mporiecce yueOHOM
)48 HCCHGI[OB&TGHBCKOﬁ ACATCIIbHOCTHU I/IH(i)OpMaLII/IIO O BJIIUMAHHNU
IPOMBIIUICHHOCTH, CEJIbCKOTO XO035iCTBA M TPAHCIIOPTA Ha



COCTOSTHUEOKPYKAIOLEH IPUPOIHON CPEIIBL;

Ynu(:epca.rtbnbmu KOMMYHUKAMUBHBIMU delicmeuamu

8) yMEHHEM 3a/JaBaTh BOMPOCHI (B XOJe JaMajora W/Wiu
JUCKYCCHH) TI0 CYIIECTBY OOCYXXIaeMOW TeMbl, (hOpMYIUPOBATH
CBOM TMPEHJIOKCHUA OTHOCUTCIILHO BBIIIOJHCHUS HpGZ[JIO)KCHHOfI
3a1a4H;

9) MpUOOpETEHHE OIBITA MPE3CHTAMU PE3YJIbTATOB BBIOJHEHHS
XUMHUYECKOTO IKCIEPUMEHTA (J1ab0opaTOPHOTO OIBITA, JTA00OPATOPHOM
pabOTHI 10 MCCIIEIOBAaHUIO CBOMCTB BELIECTB, y4EOHOTO MPOEKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHUKAMH
MO3HABATEIbHOM M UCCIIEI0BATEIBCKON JEATEIILHOCTH TIPU PELICHUH
BO3HUKAIOIIUX TPOOJIEM HAa OCHOBE ydu€Ta OOIIMX WHTEPECOB U
corjacoBaHus NMO3uLuid (00CYXIeHHs, 0OMEH MHEHUSIMH,
«MO3TOBBIE IITYPMBI» U JIP.);

Yuueepcanvnvimu pecynamusnvimu Odeiicmeuamu

11) yMEHHEM CaMOCTOATEIbHO ONPEEIATh LENH
NEeSATEIbHOCTH,INIAHUPOBATh, OCYILIECTBIIATh, KOHTPOJIUPOBATh U
MPU HEOOXOTUMOCTH KOPPEKTHPOBATH CBOIO JIEITEILHOCTb,
BbIOMpaTh HanboseedHhHeKTUBHBIE CTIOCOOBI PEIICHNsT YUEOHBIX U
M03HABATEJIBHBIX 337124, KOPPEKTUPOBATH MPEITI0KEHHBIN aITOPUTM
JIEVCTBUY TP BBIIIOJHEHUN 33aJaHUN C YUETOM ITOJIYyYEHHS HOBBIX
3HaHUI 00 U3y4aeMbIX 00BEKTaX — BEIECTBAX U PEAKIIHSIX;

12) yMEHUEM UCIOJb30BaTh W AHAIM3UPOBATh KOHTEKCTBHI,
MPeIaraéMbi€ B YCIOBHH 3a1aHUIA.

IlpenmeTHbie pe3yabTaThl

B cocraBe npeaMeTHBIX pe3yJbTaTOB IO OCBOEHUIO
00513aTeNHHOTO COJIePKaHUs, YCTAHOBICHHOTO JaHHOM MPUMEPHON
paboueii mporpaMMoii, BBIIENISIOT: OCBOSHHBIE 00yUYaIOITIMUCS
Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUM, ClIEITU(UIECKIE
JUTSI TIPEAIMET-HOM 001aCTH «XHUMHUSI», BUBI IEATSIILHOCTH TI0
MOJTYYEHUIO0 HOBOTO3HAHUS, €T0 WHTEPIPETAILINH,
npeoOpa30BaHUIO M TPUMEHEHHUIO BPA3IMIHBIX YU€OHBIX U HOBBIX
CUTYyaLHsX.

[TpenMeTHBIC Pe3yabTaThl IPEICTABICHBI IO TOJaM 00y4YeHUS
HOTPaXKaloT c(hOPMUPOBAHHOCTH Y 0OYHAIOLIMXCS CIIEAYIOMINX
YMCHMM:



8 KJIACC

1) packpvieamsb CMBICA OCHOBHBIX XHMMHYECKUX ITOHATHIA:
aTOM, MOJIEKYJla, XUMHUYECKUM 3IJIEMEHT, IMPOCTOE BELIECTBO,
CIIO)KHO€  BELIECTBO, CMECh, BaJEHTHOCTb, OTHOCHUTEJbHAs
aTOMHasi U MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEILECTBA, MOJIb,
MOJIIpHAas Macca, MaccoBas M0 XHMHUYECKOTO 3JIEMEHTAa,
MOJIApHBIA ~ 00BEM, OKCHJA, KHCIOTa, OCHOBaHUE, COJb,
3JEKTPOOTPULATENIBHOCTh, CTENEHb OKHUCICHMS, XHWMHUYECKas
peaxiusi, TerioBol 3G deKT peakuuu, Kiaccuukaims peaxiuii,
XUMHYECKas CBS3b, pACTBOP, MaccoBas 0JIs BELLIECTBA B PACTBOPE;

2) unmocmpuposams B3aUMOCBSI3b  OCHOBHBIX XHMHUYECKHUX
HNOHATUM (cM . 11 . 1) U NPUMEHATH ATU MOHATUS NPU ONMHUCAHUU
BEILIECTBU UX IIPEBPALLIECHUN;

3) ucnoivb306ams XUMUYECKYI0 CUMBOJIMKY JUISl COCTaBIICHUS
(bopMyI1 BeLIECTB U YpaBHEHHI XMMUUECKUX PEAKIIUIA;

4) onpedensamsp BAIEHTHOCTh aTOMOB AJIEMEHTOB B OWHAapHBIX
COCIUHEHMSX; CTENEHb OKHUCIIEHUS DJJIEMEHTOB B OHHapHBIX
COCMHEHUSX; TPUHAMICKHOCTh BEUIECTB K OMNPEACIEHHOMY
KJIacCy CO€IMHEHMH 1Mo (opMmyiaM; BHJI XUMHUYECKOW CBS3HU
(KoBaJNleHTHAs! U MOHHAs) B HEOPTaHUYECKUX COSTUHEHUSIX;

5) packpvleams cmulcl  Tiepuogumyeckoro 3akona J[. WM.
MenzeneeBa: JAEMOHCTPUPOBATh IOHUMAaHHE MEPUOIUUYECKON
3aBHCHMOCTHCBOMCTB XUMHUYECKUX JJIEMEHTOB OT MX ITOJIOKEHHUS
B NEPUOJUYECKON CHCTEME; 3aKOHOB COXPAHEHHsS MAaccChl BELIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHS, 3aKOHa
ABoOraipo; onucvleamev U  Xapakmepuzoeamsv  TAOIUYHYIO
bopMy NEpUOTUYECKON CHUCTEMbl XUMHUYECKHX HIIEMEHTOB:
pasnuyaTth MOHATHS «1aBHas noAarpynna (A-rpymnma)» u
«moboynast mnoxarpynmna (b-rpymnma)», Manble U Oonblune
NEpPUObl; coomHocums O0O3HAUYEHHUS, KOTOphlE HMEIOTCS B
tabmune «llepuoanyeckas cucreMa XuMuueckux snementos /1. 1.
MenpeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHAYECKHX JIJIEMEHTOB (COCTAaB W 3apsiji sapa, oOIee YHCIIo
AJIEKTPOHOB U PaCHpEIEIIEHNE UX 110 3JIEKTPOHHBIM CIIOSIM);

6) Kraccughuyuposamo XUMHUECKHE HJIEMEHTHI,;
HCOPraHNYCCKUC BCHICCTBA, XUMHUYCCKUC PCAKIIUU (HO qucily u
COCTaBy Y4YacCTBYHOIIUX B PCaKIMU BCHICCTB, IO TCILUIOBOMY



s dekry);

7) Xapakmepuzosams  (onucvléamy) OOUIME XUMHYECKUE
CBOMCTBA BEIECTB PA3IMYHBIX KIACCOB, MOATBEPXKAAs OMHCAHUE
MpUMe- paMUd MOJEKYJISPHBIX YpPaBHEHHH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIIHIA;

8) mpocHo3uposamv CBONCTBA BEILECTB B 3aBUCUMOCTU OT HX
KAQueCTBEHHOT'O COCTaBa; BO3MOXHOCTH TPOTEKAHHUS XUMHUUYECKUX
npe- BpaIleHUH B Pa3IMIHbIX YCIOBHSX;

9) 8vluUCAAMG OTHOCUTENBHYIO MOJEKYISIPHYIO U MOJISIPHYIO
Macchl BEIIECTB; MACCOBYIO JIOJIIO XUMHYECKOTO 3JIEMEHTa II0
dbopMyInie coelMHEHHUs; MAacCOBYIO JOIIO BELIECTBA B PAacTBOPE;
MPOBO-AUTH PACUYETHI [0 YPABHEHUIO XMMUUECKOM PeaKIInH;

10) npumeHsms  OCHOBHBIE  ONEpAllMUd  MBICIUTEIBHOM
NeSTeNbHOCTH — aHAJIW3 M CUHTE3, CpPaBHEHHE, 0000IIeHHe,
CUCTEMAaTHU3AalIHIO, KJ1accu(uKanuro, BEISIBJIICHUC
MPUYUHHO-CJICICTBEHHBIX CBSI3¢H — IS W3YYCHHS CBOWCTB
BEIIECTB M XMMHUECKUX PEAKIIMii; €CTeCTBEHHO-HAYUHbIE METOIbI
MO3HAHUS — HAONMIOJEHWEe, U3MEpeHue, MOJICIUPOBaHHE,
SKCIIEPUMEHT (pealIbHbII U MBICIIEHHBIH );

11) credosamsy TpaBUIIaM TOJIb30BAHUS XMMHUYECKON MOCYI0M
U J1abopaTopHbIM OOOpPYJOBaHMEM, a TakkKe IpaBUiIam
oOpallleHusi ¢ BEUIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSMHU IO
BBITIOJTHEHUIOIA00PATOPHBIX XUMUUYECKUX OIBITOB MO MOJTYYECHHUIO
U coOMpaHHIO Ta3000pa3HBIX BELIECTB (BOJOPOAA M KHUCIOPOA),
IIPUTOTOBJIEHUIO PACTBOPOB C OINPEAECIEHHOW MacCOBOM A0JeH
pacTBOpPEHHOTO  BEIIECTBA;  IUIAHMPOBATH W TPOBOJIMTH
XAMHAYECKHE OKCIEPUMEHTHI 110 PACIO3HABAHHIO PACTBOPOB
menodyed M KUCIOT C TOMOIIBI0 HMHIUKATOPOB  (JITAKMYC,
heHondranenH, METUIIOpaHXK U JIp.).

9 KJIACC

1) packpviéams CMbiCI OCHOBHBIX XWMHYECKHX MOHSATHH:
XAMHAYECKHIA 3JIEMEHT, aToM, MOJIEKYJa, WOH, KaTWOH, aHWOH,
IPOCTOE  BEIIECTBO,  CIOXHOE  BELIECTBO,  BaJIEHTHOCTD,
ANIEKTPOOTPULATEILHOCTh, CTENCHb OKUCICHHS, XHMHUYecKas
peakiysi, XUMHUYECKasi CBsA3b, TEIUIOBOW 3(p(eKT peakiuu, Mob,
MOJISIDHBII  00BEM, pacTBOp; AIIEKTPOJUTHI, HEIICKTPOJIHTHI,
AJIEKTPOJIUTUYECKAs AUCCOLMAIUS, PEaKIIMi HOHHOTO OOMEHa,



o0OpaTumble u HEoOpaTHUMbIE peakuuy,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLUH,  OKUCIIUTEINb,
BOCCTAHOBUTEJIb, OKHCIIEHHE M BOCCTAaHOBJIEHUE, aJUIOTPOINMS,
aMm(QOTepHOCTh, XHMHUYECKash CBs3b (KOBAJICHTHAs, WOHHal,
METaJUINYecKas),  KpUCTAUIMUecKas  pemeérka,  KOoppo3us
METAJUIOB, CIUIABbI; CKOPOCTh XUMHUYECKOW pEakIuH, MpeaeabHO
nomyctumas korrenrpanus (I11K);

2) unnocmpuposams  B3aUMOCBSI3b  OCHOBHBIX XMMMYECKHX
HOHATUH (CM. I.1) M NPUMEHATh 3TH IOHATUSA NPU ONUCAHUU
BELIECTBH UX IPEBPALLCHUH;

3) ucnonvb306amby XUMUYECKYIO CHUMBOJIHMKY JUISI COCTaBIICHUS
(opMyJ1 BELIECTB U ypaBHEHUI XUMUUECKUX PEAKLIUA;

4) onpedenamey  BANEHTHOCTb M CTENEHb  OKHUCICHHS
XMMHUYECKHX 3JIEMEHTOB B COEAMHEHUSX Pa3IMYHOI'O COCTaBa;
NPHHAUICKHOCTh BEIIECTB K ONMpPEACNEHHOMY KIAacCy COEIMHEHHUH
no QopmyiaMm; BUJ XMMHUYECKOH CBs3M (KOBAJEHTHAas, MOHHAs,
METaJUINYECKast) B HEOPraHMUECKUX COCTUHEHHUSAX; 3aps]] HOHA 110
XUMUYECKON (opMmyIe; XapakTep Cpeasl B BOJHBIX PacTBOpax
HEOPraHMYECKUX COEJMHEHUH, TUI KPUCTAJUIMYECKOM PpEeIETKU
KOHKPETHOTO BEIIECTBA;

5) packpvieamb cmbica  Tiepuoguyeckoro 3akona JI. M.
MeHieneeBa 1 JEMOHCTPHPOBATH €T0 TOHUMAHHE: ONUCLIBAMb U
xapakmepuzoeams TaOINUHYIO (OpPMY NMEPHOANYECKON CHCTEMBI
XAMAYECKHX  OJIEMEHTOB:  pPa3liM4aTh TOHSATHA  «TJIaBHAs
noarpynna (A-rpynmna)» u «mobounas noarpynna (b-pymma)y,
Mayible W OONBIIME TEPUONBL, COOMHOCUMb O0O3HAYCHHUS,
KOTOpbIE UMEIOTCS B MEPUOANYECKON TabiuIle, ¢ YUCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XUMHYECKUX 3IIEMEHTOB
(coctaB u 3apsif sapa, 0OIIEEUUCIIO AIEKTPOHOB M paclpeieieHne
UX TI0 AJIEKTPOHHBIM CJIOSIM);00bACHAMb 00IIIEe 3aKOHOMEPHOCTH
B W3MEHEHHH CBOWCTB DJIEMEHTOB M WX COCAMHEHUWH B Ipenenax
MaJIbIX MEPHOJOB M TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

6) Kraccuguyuposamo XUMUYECKHE HJIEMEHTHI,
HEOpPTraHMYECKHE BEIIECTBA, XUMHUECKUE peakiuu (1o 4YHCIy U
COCTaBy YYACTBYIOIIMX B pPEAKIMH BEIIECTB, IO TEIUIOBOMY
3QdeKTy, MO HM3MEHEHHUIO CTENEHEH OKHUCIEHHS XHUMHUYECKHX
3JIEMEHTOB);



7) Xapakmepuzosams (Onucviéams) OOIIME XWMHUYECKHE CBOMCTBAa BEIIECTB PA3JIUYHBIX KIJIACCOB,
NOATBEPK/asi ONMUCAHUE TMPHUME- paMH MOJEKYJSPHBIX U HMOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMHYECKHUX
peaKLuii;

8) cocmagnsamb YPAaBHEHUS DJECKTPOJUTHYECKOM AUCCOLUMALMU KHCIIOT, LIEJIOYEH U COJIEH; IOJIHBIE U
COKpAIEHHBIE YPAaBHEHUS PEAKIMii MOHHOTO OOMEHA; YpPaBHEHUS PEAKIUid, MOATBEPKIAIOIINXCYIECTBOBAHHUE
TEHETHUYECKOM CBI3U MEK]ly BELIECTBAMU PA3JIMYHbIX KJIACCOB;

9) packpvieams CYIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMKA TMOCPEACTBOM COCTABJIEHHUS
AIEKTPOHHOTO OallaHca 3TUXPEAKIIHiA;

10) npocHo3upoéams CBOMCTBA BEUIECTB B 3aBUCMMOCTH OT MX CTPOCHMS; BO3MOXHOCTH NPOTEKAHUS
XUMUYECKUX MPEBPALICHUIB PA3JINYHBIX YCIOBUSIX;

11) evluucaamb OTHOCUTEIBHYI0 MOJEKYJSIPHYIO M MOJISIDHYIO MAacChl BEIIECTB; MAacCOBYIO [IOJIIO
XUMHYECKOTO 3JIeMEHTa 1o (op- MyJie COSAMHCHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PAacTBOPE; MPOBOAUTH
pacu€Thl 10 YPABHEHUIO XUMUUYECKON PEAKIINH;

12) cnedosamsp TpaBUIAM TOJIB30BAHHS XHUMHUYECKOH MOCYIOW M 1a00paTOpHBIM 000pYyAOBaHHEM, a
TaKKe IMpaBujiaM oOpalieHusi ¢ BEHIECTBAMU B COOTBETCTBMU C HMHCTPYKLUMSIMHU TIO BBINOJTHEHUIO
71a00paTOPHBIX XUMHUYECKHX OMNBITOB MO IMOJYYEHHIO U COOMPAHMIO T'a3000pa3HbIX BELIECTB (aMMHakKa U
YTJIEKHUCIIOTO Ta3a);

13) nposodums peakuu, NOATBEPKIAIOIINE KAYECTBEHHBIN CO- CTaB Pa3IUYHbIX BEIIECTB: PaclO3HABATh
OTBITHBIM MYTEM XJIOpUI- OpOMHJI-, HOAUM-, KapOoHaT-, pocdat-, cunukar-, cyiabhar-, THIPOKCUI-HOHBI,
KaTHOHbl aMMOHMSI U HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PAcCTBOPaX HEOPraHUYECKUX
BEILECTB;

14) npumeHnsams OCHOBHbBIE ONEPALIMM MBICIUTEIBHON AEATEIbHOCTH — aHaJu3 U CUHTE3, CPABHEHUE,
0000111eHIe, CUCTEMATH3AIUIO, BBISABICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€H — ISl M3Y4YEHHs] CBOMCTB
BEIIECTB M XMMHUYECKUX PEaKIUil; eCTeCTBEHHO-HAYYHbIE METOJbI MMO3HAHUS — HaONI0/IeHUE, U3MEpPEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEasIbHbII U MBICTICHHBIN ).

COJEPKAHUE YYEBHOI'O NPEIMETA «XUMUSA»I1O I'OJAAM U3YUEHUSA
8 KIIACC

HepBOHa‘laJII)Hble XHMHU4YECCKHE IOHATHSA

[Ipenmert xumuu. Posib XuMuu B x&U3HH YenoBeka. Tena u BemecTBa. @U3NUECKHUE CBOMCTBA BELIECTB.
ArperaTHoe cocTOsIHUE BellecTB. [IoHATHE 0 METOAAX MO3HAHUS B XUMUU. XUMHA B CUCTEME HayK . Yucrtele
BeniecTBa M cmecH . CocoObl pa3esieHus: cMecei .

ATOMBI 1 MOJIEKYJIBl. XMMHUUECKHE 1eMEHTBI. CUMBOIIBI XMMUUECKHUX 3JIEMEHTOB. [IpocThie U clokHbIE
BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuyeckas Gpopmyia. BaneHTHOCTh aTOMOB XMMUYECKHX HJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocurenbHasiaToMHas Macca. OTHOCUTENIbHAS MOJIEKYJIsIpHas Macca. MaccoBasi 107151 XUMUYECKOTO 3JIEMEHTA B
COETMHEHUH.

duznueckue ¥ XMMHUUYECKUE SIBICHUS. XUMUUYECKas peakiys He€ NpU3HAKU. 3aKOH COXPAaHEHHs MaccChl
BelecTB. XUMuueckueypaBHenus. Kinaccudukanus XuMu4eckux peakiuil (CoOeIMHEeHNs, pa3ioKeHus,
3aMeIIeHHS ).

XUMHUECKUH SKCTIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW TOCY/10H, € TpaBuiiaMy paboThI B J1aOOpaToOpHu 1
npuémamu obpatleHus ¢ J1a0bopaTOpHBIM 000PYTIOBaHUEM; U3YUYEHHUE U ONMCaHKe (U3NYECKUX CBOMCTB
00pa31i0B HEOPTaHMUECKUX BEILECTB; HaOMoAeHNE (Pu3nuecKuX (TIaBIeHUE BOCKA, TasHUE JIb/a,
pacTupaHMe caxapaB CTYIKE, KUIIEHUE U KOHJEHCALUsl BOJbI) U XUMHUYECKUX (TOPEHUECBEUH, NTPOKATMBAHNE
METHOM MPOBOJIOKHU, B3aMMOJICHCTBUE MeJIa ¢ KUCIIOTOM) sIBIICHU, HAOJIOICHHE 1 OTIHCaHKUE TIPU3HAKOB
IPOTEKAHUSI XUMUUYECKHUX peakiuii (pa3sio’keHne caxapa, B3auMOJICHCTBUECEPHOI KHCIOTHI C XJIOPUIOM
Oapwus, pasnoxenne ruapokcuaa meau (11) mpu HarpeBanuu, B3auMOEHCTBHE JkKejle3a ¢ PACTBOPOM COJIH
menu(Il)); n3ydyenue cnocoOoB paszieneHus cMeceil (C MoMOoIIbI0 MarHuTa, (GUILTPOBAHUE, BBITAPUBAHHUE,
JUCTUJUIALINSA, XpOoMaTo-rpadusi), IPOBEJCHUE OUNCTKU TOBAPEHHOMN COMM; HAOJI0IeHEe HOITUCaHHE
pEe3yIbTAaTOB ITPOBEEHHS OIIBITA, HILTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MACChl; CO3JaHUE MOAENEH MOJIEKY
(IIapOCTEePIKHEBBIX) .



Baxneifiiue npeacTaBUTe I HEOPraHHYECKHX BelEeCTB

Bozayx — cmech razos. Coctas Bo3nyxa. Kucnopox — anemeHT unpoctoe Bemectso. Haxoxnenue kuciaopona
B IIPUPOJIE, PU3NUECKUE M XUMUYECKue cBoiicTBa (peakuuu ropenus). Oxkcuasl. [Ipumenenue kucnopona.
Crnioco0b! IOTyueHHs KUCIOpOoAa B 1a00paTOpHu U NMPOMBIIIIEHHOCTH. KpyroBopoT Kuciiopoia B Ipupoze.
O30H — aju10TpONHas MOAU(PHUKALMS KUCIOPOIa.

TennoBoil 3hpeKT XUMHUYECKOH peakIMi, TEPMOXHUMHUYECKHE YPaBHEHUS, 9K30- M 3HAOTEPMHUUYECKHIE
peaknuu. TOIUIMBO: yroyib U MeTaH. 3arps3HeHNe BO3/1yXa, YCUIICHHE TapHUKOBOTo 3(eKTa,paspylieHue
030HOBOTO CJIOA .

Bonopon — anemenT u npoctoe BemecTo. Haxoxnenue Bogoposa B Ipupoje, pu3n4ecKue 1 XUMUUECKHEe
CBOMCTBa, IpUMEHEHNUE, coco0bl noyyeHus. CocTaB KUCIOT U COJIEH .

KommuectBo Bemecta. Mo, Momspras macca. 3akoH ABorapo. MousipHblii 00bEM ra3oB. Pacuérsl mo
XUMHUYECKUM YPaBHEHUSM.

@usnyeckue cBoMCTBA BOAbL. Boza kak pactBopurens. PacTBopsl. HachllieHHbIE M HEHACHIILICHHBIE

pactBOpEl. Pacmeopumocns éewecms 6 6ode.1 Maccopas nons BemecTsa B pacTBope. XUMHUUYECKHE
cBoifcta Bozbl. CocTaB ocHOBaHuil. Ponb pacTBOPOB B mpupo/ie U B KU3HU YenoBeka. KpyroBopot Bojbl B
npupoze. 3arpsa3HeHHenpUPOAHBIX BoJ. OXpaHa U 0YUCTKA IPUPOIHBIX BOJ.

Knaccudukaius Heopranndeckux coequnenuit. Oxeuapl. Knaccudukanus okcumos: coneodpasyroiiye
(OCHOBHBIE, KHCIIOTHBIC, aM(OTepHBIE) U HecomeoOpasytome. HomeHkIaTypa OKCHIOB (MEXIyHAPOIHAS U
TpuBHaNbHAs ). DU3UYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomyueHue.

OcHoBanus. Knaccugukaiys OCHOBaHUIA: IETOUU U HEPACTBOPUMbIEe ocHOBaHMs. HoMeHKnaTypa ocHOBaHUI
(MexxayHapoJHas U TpuBHaibHas). Ousnueckue 1 XMUMUYECKHE CBOWCTBA OCHOBaHUH. [loayueHne oOCHOBaHUI.

Kucnotsl. Knaccudukanus kucnotr. HomeHkatypa Kucinot (MexIyHapoaHas U TpuBUajbHast). Ou3udeckue u
XUMHYECKUE CBOMCTBA KUCHOT. Psan aktrBHOCTH MeTaimioB H. H. bekerosa. [lomyuenue kucior.

Comnu. Homenknatypa coseit (MexIyHapoaHas U TpuBHanbHas). Gu3nyeckre U XUMUYECKHE CBOMCTBA COJEi.
CrocoObl MOTy4YeHUs COJEH.

['eneTnyeckas CBSI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COETMHEHUH.

XUMUYECKUH 3KCIIEPUMEHT: KaU€CTBEHHOE ONPEIENICHNUE COJEPKAHUSI KUCIOPO/ia B BO3yX€E; MIOJIy4EHHUE,
coOupaHue, pacrio3HaBaHUE ¥ M3YUYEHUE CBOMCTB KHCIOPOa; HAOMI0AEHHE B3aUMO/ICHCTBHS BELIECTB C
KUCJIOPOJIOM U YCJIOBHSI BOSHUKHOBEHHS U MPEKPAICHUsI TOPEHUS (TI0Kapa); 03HAKOMIIEHHE ¢ 00pa3iamMu
OKCHJIOB U OIMCAHUE UX CBOICTB; MOMyueHue, coOMpaHue, paclo3HaBaHue 1 U3yueHHe CBOMCTB BOOPO/Ia
(ropenue); B3aumoencTBre Bogopoaa ¢ okcuaom mMeau(Il) (Bo3MoKHO MCTIONB30BaHIE BUACOMATEPHATIOB);
Ha0JTI0/IeHre 00pa3LioB BEIIECTB KOJUYECTBOM 1 MOIIb; Mccie10BaHNe0CcOO0EHHOCTEN PaCTBOPEHHUS BELIECTB C
pa3IUYHON PACTBOPUMOCTBIO; IPUTOTOBICHUE PACTBOPOB C ONpPEENEHHOM MacCOBOM J10J1el pacTBOPEHHOTO
BEIIECTBA; B3aUMOJICHCTBUE BOJIbI C METAJIJIaMH (HaTPUEM U KaJbI[eM) (BO3MOKHO HCIIOIb30BaHHE
BU/IEOMATEPUAIIOB); ONIPEJIEIEHUE PACTBOPOB KUCIIOT U I€JI0YEH C TOMOIIBIO HHANKATOPOB; UCCIIEOBAaHUE
00pas3110B HEOPraHMYECKUX BELIECTB Pa3-JIMUHBIX KJIACCOB; HAOIOIEHNE U3MEHEHNS OKPACKH MHIMKATOPOBB
pacTBOpax KUCIIOT U LIeJIoUeii; u3ydeHne B3auMoaencTeus okcu-aa Meau(Il) ¢ pactBopom cepHoi KUCIOTHI,
KUCJIOT C METaJulaMH, peaKuii HeWTpaau3aluy; MoJy4YeHne HEPACTBOPUMBIX OCHOBAHUMH, BHITECHEHHE OJJHOTO
MeTajula IpyTuM M3 pacTBOpa COJIM; pellleHMEeIKCIEPUMEHTANIbHBIX 3ajiay 10 TeMe «BakHeilime kiaccol
HEOPraHUYECKUX COETUHEHUI.

Ileprnoanyeckuii 3aK0H M NepHOANYECKAs cHcTeMa XUMHYecKuX demenToB /1. M. MenaeneeBa.
Crtpoenne aToMoOB.
Xumuyeckasi cBsizb. OKHCIMTETbHO-BOCCTAHOBHTE/IbHbIE PEAKIHH

[lepBble MOMBITKY KIacCH(PUKAIIMU XUMHIECKUX dIIeMEHTOB. [[0oHATHE 0 Tpymmax CXOIHBIX JIEMEHTOB
(menoYHbIe W MIETOYHO3EMEIbHBIE METAJUIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl. JJIEMEHTHI, KOTOPbIE 00pa3yoT
amM(bOTepHBIE OKCUIBI ¥ TUIPOKCHU/IBL.

[Tepnoauueckuii 3akoH. [leproandeckas cuctema xumudeckuxdiemeHTo J1. M. Meneneera. Buabt Tabmuiist
«Ileproanueckas cucrema xumuueckux eMeHToB [ . I . Menneneesay . [leproab! u rpymnmsl . OU3nuecKuit
CMBICJI IOPSIIKOBOTO HOMEPA, HOMEPOB MEPU- 0J1a U TPYIIIIBI JIEMEHTA .

Ctpoenue aroMoB. CocTaB aTOMHBIX sjiep. M30Tombl. DnekTpoHbl. CTpOeHHE ANEKTPOHHBIX 000I0YeK aTOMOB
nepBbIx 20 XUMUYECKUX JIEMEHTOB Meproandeckoii cuctemsl [1. 1. Menaeneea. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA TI0 €70 MOJIOKEHHIO B epuoaudeckoid cucrteme /1. . Menneneesa.



3aKOHOMEPHOCTH U3MEHEHMS pPaiInyca aTOMOB XUMHYECKHUX 3J1€- MEHTOB, METAIUINYECKUX U
HEMETAJUINYECKUX CBOWCTB II0 IPYIIIAMU IIEPHOJaM. 3HAUYCHUE IIEPUOJUYECKOTO 3aKOHA U IIEPUOJUYECKON
CHCTEMbI XMMUYECKUX HJIEMEHTOB /ISl Pa3BUTUA HayKu U NpakTuku . 1 . 11 . MenneneeB — y4€HbIN U
TPaXXIaHUH .

DIIeKTPOOTPULIATENILHOCTh XUMUUECKUX 3IEMEHTOB. XHUMHUYe- CKast CBsI3b (MOHHAs, KOBAJICHTHAs MOJIspHAs U
KOBaJIEHTHAas Heno- JisipHasi). CreneHb okucieHust. OKUCINTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl
OKHCJICHUS ¥ BOCCTaHOBJIEHUS. OKMCIUTENN U BOCCTAHOBUTEIIH.

XUMHYECKHI SKCIIEPUMEHT: H3y4eHHE 00pa3IOB BEUIECTB METAJ- JIOB M HEMETAILIOB; B3aUMO/ICHCTBHE
TUIPOKCH/JIA IUHKA C PACTBOPAMHU KHUCIIOT U I1IE€JI0Y€EH; TPOBEIEHUE ONBITOB, MITIOCTPUPYIOIIUXIIPUMEPBI
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLMN (TOPEHUE,PEAKIIMU PA3TI0KEHUS, COEAUHEHHS).

MexnpeameTHble CBSI3H

Peanu3zanus MexXnpeaMeTHBIX CBA3€H NPU U3YUYEHUU XMMHUUB § KJIacce OCYLIECTBIISIETCS Yepe3
HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX OHSTHM, TaK U TOHSTHM, SBJISIOMIUXCS CUCTEMHBIMH IS
OTJICTBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO1ue ecTeCTBEHHO-HAYYHbIC MOHATUS: HAYYHBIN (aKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAU3, CHHTE3,
KJIaCCU(UKALUS, TIEPUOJUIHOCTD, HAOIIOICHHE, IKCIICPUMEHT, MOICTTUPOBAHUE, U3MEPEHHE, MO/ICIb,
SIBIICHUE.

®dusuka: MaTepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOM, PaIMOAKTUBHOCTh, MOJIEKYIA,
AIIEKTPUIECKUH 3apsi, BEIIECTBO, TEI0, 00bEM, arperaTHOe COCTOSTHUE BEUIECTBa, ra3, GU3NIEeCKue
BEJIMYMHBI, €TUHUIIBI ©3MEPEHUS, KOCMOC, TUTAaHEThI, 3BE3,1b1, COTHIIE.

buonorus: ¢porocunTes, Abixanue, duocdepa.

['eorpadust: atmocdepa, rumpocdepa, MUHEpaITbl, FTOPHBIE TTOPOIBI, OJIE3HBIE HCKOTAEMbIE, TOTLTMBO, BOJJHbIC

peCypChI .

9 KJIACC

BemecTBo 1 XUMHYecKasi peaKkiust

[Tepnoaunueckuii 3akoH. Ileproanueckas cucrema xumuueckuxasnemenToB . . Menneneesa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTHB U3MEHEHHH CBOMCTB XUMHUYECKHX AJIEMEHTOB MEPBLIX TPEX MEPUOIOB, KaJIH,
KaJblMA U UX COCUHEHUN B COOTBETCTBHUHU C IOJIO)KEHUEM IJIIEMEHTOB B IEPUOINYECKON CUCTEME U CTPOCHUEM
ux aToMOB.CTpOEHHUE BEIIECTBA: BUIBI XUMUYECKON CBSA3U. THIBI KPHCTAIUIMIECKUX PEIIETOK, 3aBUCMOCTh
CBOMCTB BELIECTBA OT TUNA KPUCTAUIMYECKONU PEIIETKU U BU1a XUMUYECKOMN CBS3HU.

Knaccuduxarus 1 HOMEHKIIaTypa HEOPraHMUECKHUX BEIIECTB (MEXIyHAPOIHAS U TPUBHAIBHAS).
XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCSA K PA3IMYHBIM KJIACCAM HEOPraHMYECKUX COCTUHEHUH,
T€HETUYECKasl CBSI3b HEOPTAaHUYECKUX BEILIECTB.

Knaccudukaiys XaMU4ecKUX peakiuii Mo pa3nuyHbIM MpU3HaKaM (110 YKCITy ¥ COCTaBy y4YacTBYIOIIUX B
peaKIMu BEUIECTB, MO TEIIOBOMY dPQEKTy, 0 U3MEHEHHIO CTENEeHEH OKHMCIEHHUS XUMUYECKHX JJIEMEHTOB, TI0
00paTUMOCTH, TI0 YYACTHIO KaTallM3aTopa). DK30- U SHAOTEPMUIECKUE PEAKIIUH, TEPMOXUMHYECKUE YPABHEHHUS.

[Tonstie o ckopocTH XUMU4eckoi peakuuu. [ToHsaTre 00 0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX PEAKIIHSIX.
IToHsiTHE O TOMOTE€HHBIX U T€TEPOr€HHBIX peakiusx. [lonamue o xumuueckom pasnogecuu. Paxmoput,
eaUAIOWUE HA CKOPOCMb XUMUYECKOU PeaKyuu U NON0AHCeHUe XUMUUECKO20 PABHOBECUS.

MexaHu3M OKUCIUTEbHO-BOCCTAHOBUTENLHBIX PEaKIUi (3JEKTPOHHBIN OamaHC
OKHUCJIUTEITbHO-BOCCTAHOBUTEIBHON PEaKIINHN).

Teopust 37EKTPOIUTHUECKON TUCCOLUAIIMU. DIEKTPOIUTHI U HEANEKTPOIUThI. KaTHoHbI, aHMOHBI. MexaHu3m
JICCOITMAITAH BEIIECTB C PA3IMIHBIMU BHIAMU XUMHUYECKOM cBs13u. Crenens aucconuaryu. CuibHbIE U C1a0bie
3JIEKTPOJIUTHI.

Peaxnuu nonnoro ooMena. Y cnoBust MpOTEKaHUS PEAKIINil HOHHOTO 0OMEHA, TIOJTHBIC M COKPAIIEHHBIE
WOHHBIE YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHUH U COJIEH B CBETE MPEICTABICHUNA00
ANIEKTPOIUTUYECKON aucconraniy. KauecTBeHHbIE peakIiuu Ha UOHBI . [lonamue o eudponuse conell .

XUMHAYECKUN IKCIIEPUMEHT: O3HAKOMJIEHHUE C MOJEISIMU KPUCTAJUIMUYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METaJJIOB MHEMETAJUIOB (TpaduTa U anMasa), CI0KHBIX BEIIECTB (XJIOpUAa HATPUs);
UCCTIEIOBAaHKME 3aBUCUMOCTH CKOPOCTH XUMHUUECKON PEaKIy OT BO3ACUCTBHS PA3THMUHBIX (PaKTOPOB;



VICCIIEZIOBaHKE HIICKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIECCA TUCCOIMAIINK KUCIIOT, MIE0YeH 1 Coei
(BO3MOYKHO MCTIOJIb30BaHUE BUIICOMATEPHAIIOB); IPO-BEJICHUE OTIBITOB, WINTFOCTPUPYIOIINX MPU3HAKH
NpOTEKaHMs PEaKIMii MOHHOTO 0OMeHa (00pa3oBaHUE OCajIKa, BhIIEIEHHE Ta3a,00pa30BaHUE BOJIbI); OTIHITOB,
WLTFOCTPHPYIOIIUX TPUMEPBI OKHCIU- TEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH (TOPEHHE, PEAKIINH Pa3TI0KEHUS,
COCIIMHEHHMS); PACTIO3HABAHME HEOPTaHMIECKUX BEIIECTB C MMOMOIIBI0 KAYECTBEHHBIX PEAKIUi HA NOHBI,
pelIeHre YKCIEPUMEHTATBHBIX 337124 .

HemeTaibl u ux CoeInHEeHHuA

OO6u1as xapakTepucTika ranoreHoB. OCOOCHHOCTH CTPOEHHS AaTOMOB, XapaKTEPHBIC CTETIEHH OKHCIICHUSL.
Ctpoenue 1 Gpu3nueckre CBOHCTBA NPOCTHIX BELIECTB — rajJloreHOB. XMMHUUYECKUE CBOWCTBA Ha IIpUMeEpe
XJI0pa (B3auMOJIEHCTBHE C METAlIIaMK, HEMETaJlJIaMy, LiieioyaMu). Xsopooaopos. ConsiHasg KucoTa,
XUMHYECKUE CBOMCTBA, MOJIy4YEHHE, IPUMEHEHHE. [[eiicTBHE XJI0pa U XJIOPOBOAOPOA HA OPraHU3M YEJIOBEKA.
Baxneimune Xaopuasl U UX HaXO0KIECHUEB IPUPOJIE.

OO6mas xapaktepuctika 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHUS AaTOMOB, XapaKTEPHBIC CTETICHH
OKHCJICHHS.

Crpoenue 1 pu3nmyecKre CBOUCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEPhl. AJUIOTPOITHbIE MOU(PHUKALINI
KUCJIOPOJIa U cepbl. XMMUYECKUe cBoicTBa cepbl. CepoBOAOPOI, CTpOoeHUE, GU3NUECKIE U XUMUIECKHE CBOMCTBRA.
Oxcuzpl cepbl Kak IpeICTaBUTENN KUCIOTHBIX OKCHI0B. CepHast KUCIIOTa, U3NYECKHE U XUMUYECKUE CBOMCTBA
(oO1re Kak mpeAcTaBUTENs Kilacca KUCIOT U cenuduyeckre). XMMUYECKUE Peakliny, JIeKallue B OCHOBE
HPOMBILIIEHHOTO Coco0a MoydyeHus cepHoit kucnoTsl. [Ipumenenue. Conu cepHON KUCIOThI, KAYeCTBEHHAs
peakuus Ha cynbdar-uoH. HaxoxneHuecepsl U €€ coeMHEHUH B IpUpoJie . XUMHUYECKOe 3arps3HeHNe
OKpY>Karolel cpesibl COEMHEHUSAMU Cepbl (KUCIOTHBIE 0XK/IH, 3arPsI3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI
€ro Mpe10TBPALLECHUS .

OO6w1as xapakrepucTuKa 31eMeHToB VA-rpynmsl. OcOOEHHOCTUCTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHH
OKHCJICHHUS.

A30T, pacpocTpaHeHue B Ipupojie, pu3ndecKre u XuMHIecKre cBoiicTBa. KpyroBopot a3ora B mpupoze .
AmMmuax, ero Gpu3nvecKuer XMMIYECKHe CBOMCTBA, NOTydeHne U npuMenenne. Conu aMMOHUS, nX (GU3HIECKHe U
XMMHUYECKUE CBOWCTBA, IpUMEHeHNe. KauecTBeHHas peakiys Ha HOHBI aMMOHMsA. A30THAs KUCIIOTa, €€
noyy4eHue, pu3nueckue 1 XuMU4ecKre cBoicTBa (00Iue Kak npecTaBUTeNsl Kjacca KUCIOT U celupuIecKue.
Hcnonp3oBanue HUTPATOB U COJIeil aMMOHMS B Ka4eCTBE MUHEPAJIbHBIX YA00peHUH. XUMUUECKOE 3arpsi3HEHNE
OKpY’Kalollel cpeibl COeTMHEHUAMH a30Ta (KUCIOTHBIE JOXK/IHU, 3arpA3HEHUE BO31yXa, TIOUBbI U BOAOEMOB).

docdop, amnorponHsie Moaudukanuu Gochopa, pusnueckue U xummuueckue cpoiicta. Oxeun gocopa(V) u
¢bochopHas kucnoTa, PU3NUECKHE U XMMUYECKUE CBOKWCTBA, oTy4yeHue. Mcnonb3oBanue GocgaToB B KauecTBe
MHUHEpaJIbHBIX y00peHuil.

O6mas xapakTepuctuka 31eMeHToB [VA-rpymmel. OcOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHBIE CTETICHU
OKUCJICHUS .

Vrnepon, aluioTponHble MOAU(UKALIUY, PaCIPOCTPAaHEHHE B IPUPOJE, PU3NUECKHE U XUMHUYECKUE CBOMCTBA.
Ancoporus. KpyroBoport yrinepozaa B mpupoge. OKcusibl yrieposaa, ux pu3nueckue 1 XMuMU4ecKHue CBOMCTBa,
JefcTBHE Ha )KUBBIE OPTraHU3MBI, IOTyYeHHE U MPHUMEHEHHE. JKOJIOTHYeCKHe NPoOIeMbl, CBA3aHHbIE C OKCHIOM
yraeponaa(IV); runoresa rinod6ansHOro NOTEIJIEHNS KIIMMaTa; MapHUKOBBIHN 3 deKT. YrosbHas KucioTa u eé
COJIH, MX (PM3UUECKUE M XUMUUECKUE CBOMCTBA, OJyueHHe U puMeHeHne. KauecTBeHHas peakius Ha
kapOoHaT-uoHbI. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBILIJIEHHOCTH U CETbCKOM XO3SIHCTBE.

[lepBoHavanpHble MOHATHS 00 OpraHMYECKUX BEIIECTBAX KaK O COEAMHEHHUSAX yriepoja (MeTaH, 3TaH,
STHJIEH, alleTUJIeH, 3TaHOJ,ITTUIEPHUH, YKCYCHas KucioTa). Mx cocmas u xumuueckoe cmpoenue. Ilonsarue
0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAaX: XKUpaX, OelKax, yriIeBoJaX — U MX POJU B JKU3HU YEJIOBEKa.
MamepuanvroeeOunHcmeo opeaHuueckKux U HeopeaHuueckKux coeoOuHeHul.

Kpemuuii, ero ¢usnyeckue M XMMHYECKHE CBOWCTBA, MoiydeHue M npuMeHeHue. CoeMHEHHS KPEMHUs B
npupoe. Obume npectraBieHus 00 okcuae kpeMHus(IV) u kpemuueBoit kucnore. CHIMKAThI, UX UCIIOIb30BaHNUE
B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTU. BaoicHeliuue cmpoumenvhbvle Mamepuanvl. Kepamukd, Cmekio,
yemenm, Gemon,  ocenezobemon.  Ilpobnemvl  6€30nACHO20  UCHONBL30BAHUA — CIPOUMENbHBIX
Mamepuanog 8 n08CEOHEGHOU HCUZHU.

XUMHUECKUN HKCTIEPUMEHT: M3yueHHE 00pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHCIIOTBI;
NpPOBE/ICHNE KaueCTBEHHBIX PEaKIUil Ha XJIOPU-UOHBI M HAOII0JeHUE MPU3HAKOB UX MPOTEKAHUS; OIBITHI,



oTpaxkarolue pU3nYecKre U XUMUYECKHE CBOMCTBA IraJIOTeHOB U UX COEIUHEHUN (BO3MOXKHO
UCTIOJIb30BAHUEBHICOMATEPUANIOB); O3HAKOMJICHHE ¢ 00pa3liaMy XJIOPHIOB (TAJIOTEHHU/IOB); 03HAKOMJIEHHE C
oOpasiamMu cephbl 1 €€ COeTMHEHMSIMU (BO3- MOYKHO MCIIOJIh30BAaHKME BUICOMATEPHAJIOB); HAOII0IeHHE TIpolecca
o0yTrIMBaHUS caxapa Moj JeHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KUCIOTHI; M3YYeHUE XUMHUUECKHX CBOMCTB
pa30aBIeHHON CEPHOM KUCIOTHI, MPOBEICHUE KAUECTBEHHOW PEaKIUU Ha CyIb(paT-uoH HHAOII0IeHNE
npu3HaKa e€ MPOTEeKaH!s; 03HAKOMJICHHE ¢ (PU3HMUECKUMH CBOMCTBAMH a30Ta, (hocdopa U UX COSAMHEHUI
(BO3MOKHOMCITIONB30BAHUE BUICOMATEPUAIIOB), 00Opa3liaMu a30THBIX M OocHOPHBIX yA00peHHH; MOTyUeHHUE,
coOupaHue, pacrio3HaBaHUE M U3yUYeHHUE CBOMCTB aMMUaKa; POBEACHHE KaUeCTBEHHBIX PEaKIUi Ha NOH
aMMOHUA U GocaT-uoH U U3YUYeHHE TPU3HAKOB UX MPOTEKAHUS,B3aMMOICHCTBIE KOHIIEHTPUPOBAHHON
A30THOM KUCIIOTHI C Me/IbIO(BO3MOKHO MCIIOJIb30BaHKUE BUEOMATEPUAIIOB); U3yYEHUE MOJIENeH
KPUCTAJUTMYECKUX PEIIETOK anmasa, rpadura, QynepeHa; 03HaKOMIIEHHE C IIPOILIECCOM aICcOPOIHH
PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM M yCTPONCTBOM IPOTHBOra3a; OJIy4yeHue, COOUpaHue,
pacro3HaBaHUE U M3y4YEHHE CBOMCTB YIJIEKUCIIOTO ras3a; MpOBEICHUE KAYeCTBCHHBIX PEaKIuii Ha KapOOHAT- U
CUWJIMKAT-UOHBIM U3yUEHUE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMIICHHUE C MPOIYKIUEH CUITUKAaTHOM
MIPOMBILIUIEHHOCTH; PELICHUE HKCIIEPUMEHTANIbHBIX 3ajiau 10 TeMe «BaxxHeilre HeMeTauibl U UX
COCTUHEHUS.

MeTtaaibl 1 UX cOeIHHEHHUS

OO01mmas XxapakTeprucTHKa XUMUIECKHIX JIEMEHTOB — METAJUIOB HAa OCHOBAHHWH HX TIOJIOKEHUS B
NEepUOANIECKOM cucteMe xumudeckux snemeHToB [l. M. Menneneea u ctpoenust atomoB. CTpOeHUEMETAILIOB.
Merannuueckas CBS3b U METAIMYECKAsA KPUCTAUIMYECKAs PEIIETKA. JIEKTPOXUMHUUECKUN Pl HAPSKEHUI
MeTamuioB. Pu3nyeckue U XMMUUECKHe CBOMCTBA MeTaiioB. O0mue crocoOsl monydenus MmetauioB. [lonsaTtue o
KOPPO3UH METAILIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHHN,
OpoH3a) 1 UX TPUMEHEHUE B OBITY ¥ IIPOMBIIIICHHOCTH.

[lenouHble METAJUIBL: MOJOKEHUE B IEPUOJUUECKON CUCTEME XUMUYECKHX 3eMeHTOB [[. M. Menneneesa;
CTPOEHHE X aTOMOB; HaXOKAeHUE B ipupoie. PU3nuecKre U XMMUYECKUE CBOMCTBA (Ha IpUMepe HATPHS U
Kanus). OKCHbl U THAPOKCUABI HATpHs U Kanusl. [ [ppumMeHeHne menoYHbIX MEeTauioB U UX COCTMHEHHM.

[enoyHo3eMenbHbIE METAIUIBI MATHUN M KaJIbLIUI: TOJI0KEHUE BIIEPUOJUUECKON CUCTEME XUMHUYECKUX
snemenToB J[. V1. MeHzeneeBa; cTpoeHHE UX aTOMOB; HaX0Xk/I€HHE B ipupoje. Ou3ndeckue 1 XUMUUECKUE
CBOIfCTBa MarHus U Kanblys. Baxueilnme coeinHenus Kanblus (OKCHI, THAPOKCH], coiH). JKECTKOCTh BOJIBI U
CIOCOOBI €€ yCTpaHEeHHs.

AJIOMUHMIA: TIOJNI0KEHHE B IEPUOIMYECKON cucTeMe Xumuueckux aaeMeHToB [I. Y. MenaeneeBa; ctpoeHue
aToMa; HaxoXKAeHue Brpupoze. Pu3nveckrue U XMMIUYECKUe CBOMCTBA amOMUHUS. AM(OTEpHBIe CBOICTBA OKCHIA
Y TUPOKCH/IA ATTFOMUHUSL.

Kene3o: nonoxxkeHne B EPUOANIECKON cUCTEME XMMHYECKHX 3NieMeHTOoB J[. M. MenzeneeBa; cTpoeHne aTroMa;
HaxoXxJieHHe B ipupoie. Du3nueckre 1 XuMUYECKHUe CBOUCTBA xkee3a. OKCHIbI, THApOoKCcH b conu xemne3a(ll) u
xene3a(lll), ux cocras, CBOMCTBA U TTOJTYyUYCHHE.

XMMUYECKHUN SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMy METAJIOB M CIIABOB, X (PU3NUECKUMH CBOMCTBAMU;
U3y4eHHe pe3yIbTaToOB KOPPO3UU METAIIIOB (BO3MOXKHO MCIONIB30BaHKE BUIEOMATEPHAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHSI OKCH/IA KAbIIHSI U HATPUSAC BOAOH (BO3MOXKHO MCIOJIb30BaHNE BUACOMATEPUATIOB);
YicClIeIOBaHNE CBOMCTB KECTKOM BOJIBI; MpoLiecca TOPEHUS JKele3a B KHCI0- pojie (BOSMOXHO MCIOJIb30BaHHE
BHJICOMATEPHAIIOB); TPU3HAKOB MIPOTEKAHMS KaY€CTBEHHBIX PEaKIMil Ha HOHBI (MarHUsl, KaJIbIHS,
amroMuHus, IMHKA, sxkene3a(ll) u sxenesa(Ill), meau(Il)); mHabmroeHne u onucaHue MPOILIECCOB OKPAITUBAHUS
IUIAMEHU MOHAMH Ha-TpUs, KU U Kajdblus (BO3MOKHO MCIOJIb30BAaHUE BUJIEOMATEPUAIIOB); UCCIIEI0BAHUE
aM(OTEpHBIX CBOWCTB THAPOKCH/IA ATFOMUHKS ¥ THAPOKCH/IA [TMHKA; PelIeHIe YKCIIEPUMEHTAIBHBIX 33]1a4 10
TeMe «BakHeillre MeTauibl U UX COeAUHEHUS».

XuMus U OKpyKawwmas cpeaa

HoBeie matepuaisl u TexHonoruu. BemectBa u Marepualisl B IOBCEIHEBHOM XKHU3HU YeloBeKa. XUMUS U
310poBbe. be3onacHoe HCob30BaHKE BEIIECTB M XUMHUYECKUX peakiuii B ObITy. [lepBas mo- Moms mpu
XMUMHUYECKUX 0XKOTaxX U oTpaBieHUsX. OCHOBBI KOJIOTH- YECKOM TPAMOTHOCTH. XUMHUYECKOE 3arps3HEHNE
OKpYyXaromiencpep! (mpeaenbaas qomyctumas kontentpaius semiects — [1/1K). Pons xumun B pemennn
9KOJIOTUYECKHX MPOOIIEM.



[TpupoaHBIE HCTOYHHUKH YTIIEBOJOPOIOB (YTOJIb, MPUPOIHBIHN ra3,HedTh), MPOAYKTH UX MEpepadOTKH, UX
POIb B OBITY ¥ IPOMBIIIUIECHHOCTH .

XUMHUYECKHIA IKCTIEPUMEHT: N3ydeHHE 00pa3lioB MaTepHATIOB (CTEKIIO, CIUIABBI METAJUIOB, TOJIMMEPHBIC
MaTepHuabl).

MexnpeamMeTHble CBSI3H

Peanusanus MeXMIPEIMETHBIX CBA3€H MPU U3yISHUH XMMHUH B9 KJlacce OCYIIECTBISCTCS Yyepe3
HMCITOJIb30BaHME KaK OOIIUX €CTECTBEHHO-HAYYHbIX MOHATHH, TaK U TOHSITHH, SBISIOIIUXCSA CHCTEMHBIMH JUIS
OT/CIILHBIX MTPEIMETOB €CTECTBCHHO-HAYYHOT'O ITHKJIA.

OO01mre ecTeCTBeHHO-HAYYHbIE TIOHSATHS: HAyYHBIN (DaKT, THIIOTE3a, 3aKOH, TCOPHUSI, aHAIU3, CUHTE3,
K1accuUKaIs, MePUOIMIHOCTD, HAOIIOICHNE, SKCIIEPUMEHT, MOJICTUPOBAHIE, H3MEPEHUE,MOICIb,
SIBJICHUE, TTAPHUKOBBIN 3P HEKT, TEXHOJIOTHsI, MaTepraiibl. DU3uKa: MaTepHs, aTOM, JIEKTPOH, IIPOTOH,
HEHTPOH, MOH, U30TOII, PaJHOAKTHBHOCTh, MOJIEKYJIA, JICKTPHICCKUIA 3apsi/i, MPOBOAHUKH, MOTYHPOBOIHUKH,
JIMJICKTPUKH, (POTOIIIEMEHT, HHANKATOP,BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, I'a3,
pacTBOp, paCTBOPUMOCTh, KPUCTAIUTMUECKAsT PEIIETKA, CIUIaBbl, (PU3NYECKHE BEIUYUHBI, CAUHUIIBI U3MEPEHHUS,
KOCMHUYECKOE MPOCTPAaHCTBO, IUIaHEThI, 3BE31b1, COJHIIE.

buonorus: porocunTes, apixanue, ouochepa, IKOCUCTEMa, MUHEPATIbHbBIC YI00PEHHSI, MUKPOIJIEMCHTHI,
MAaKpO3JIEMECHTBI, TUTATEILHBIC BEIICCTRA .

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TTOPOIBI, TIOJIC3HBIC HCKOMAEMBIE, TOILTUBO, BOJIHBIE

pecypcehl.

KanennapHo-reMaTuyeckoe njiaHupoBaHue mo Xxumuu 8 kiace
2 yaca, 68 yacos

No | Pazgen. Tema ypoka Kon-Bo | Jlata | Hcnonv3zoseanue

4acoB IIPOBE | 060pydosanus
nenus | «Touka pocma

Tema 1. Xumus —_ BaKHASA 00/12CThH
€CTeCTBO3HAHUSI W TNPAKTHYECKOH 1eATeJbHOCTH
yesoBeka (5 )

[Ipenmer xumun Posib XMMUM B JKU3HU Y€IOBEKA. XUMUS B 1
cucreMe HayK. MeTo/ibl MO3HAHUS B XUMUH.

3HAKOMCTBO C MpaBUiIaMU 0€30MaCHOCTHH MpUEMaMu 1 [udposast
paboThl B XuMu4eckoi nadopatopuu. [Ipakriyeckas padora: naGopaTopHst

Ne 1. TIpaBuna paGoTs! B 1a00OpaTOpUu UNPUEMBI OOpAILIEHHS C RELEON
71a60paTOPHBIM 000PYI0BAHUEM [ubpoBoit JaTanK
Temrneparypsl CliupToBKa
Cgeua.

Tema u BemecTBa 1

®usnueckue cBONCTBA BEIIECTB. ATPEraTHOE COCTOSHHE 1
BEILIECTB .

YucTeie BemecTBa U cMec.CriocoObl pa3siesieHus: CMeCe. 1 Ludposas
IMpakTuueckas padoraNe 2. Paznenenue cmeceit (Ha nabopaTopust
IPUMEPEOUNCTKH TIOBAPEHHO COIN) RELEON

Tema 2. Bemnecrsa
U XUMHUYeCKHe Peakiun
(159)+1 4

ATOMEI 1 MOJICKYIJIBI. XHUMHUYECKHE DJIEMEHTHI 1

\‘

[EEY

3HaKH (CUMBOJIbI) XMMUUYECKUX HJIEMEHTOB

ITpocTbie U c10KHBIEBEIIECTBA. ATOMHO-MOJIEKYJIIPHOE 1
YUEHHE.

Xummyeckas Gopmysa. BaneHTHOCT aTOMOB XUMHYECKHX 1
JJIEMEHTOB

10- 3aKOoH OCTOSIHCTBA COCTaBa BCIICCTB. OtHOCHUTENBHAS 2




11

atomHas Macca. OTHOCHTEIIbHAS MOJICKYJISIpHas Macca .

12 | MaccoBas 1oyl XUMHYECKOT'0 DJIEMEHTA B COSAUHEHNN 1
13 | ®usnueckue U XUMUYECKUE SIBICHUS 1
14 Xumudeckas peakuus. [IpusHaku 1
U YCIIOBUS TPOTEKAHUS XMMUYECKUX PEaKIUii
15 | XumMuueckue ypaBHEHUS 1
16 | Tumbl XuMHYECKUX peakiyid. Peakius coequnenus 1
17 | Peakuus pa3noxeHus 1
18 | Peakius 3aMernieHus 1
19 | Peakuus oomeHa 1
20 | 3akou coxpanenus Macchl BemtecTs. M. B. JlJomonocos — 1 BECHI
YUEHBII- SHIIUKIONEAMCT. TeXHOXUMHUECKHIE
WJIH DJICKTPOHHBIE;
cBeya; Koyba
iockoiouHas 250
MJT; JIOJKKA JISI
COKUTaHUS
BEIIECTB
21 | Kontponbhas pabora Ne 1 1
Tema 3. Bo3ayx. Kuciiopoa.
Oxcnabl
(5
22 | Bo3myx — cmech razos. CoctaB Bo3ayxa Kucimopon — 1
3IIEMEHT U IPOCTOE BemecTBO. O30H — auIoTponHas
Mo (UKaLs KHCIOpOoIa
23 | HaxoxaeHue KUCIOpOaB Mpupoe, Gu3nueckue u 1
XUMHYECKUE CBOMCTBA (PEaKIUU OKUCIICHNUS, TOPEHUE.
ITonsitie 06 okcuaax
24 | CriocoOsl moy4YeHus KHCIOpo/a B 1ab0paTopuu u 1
TPOMBIIIIEHHOCTH. [I[prMeHeHrne KUCIopoa.
I1pakTiyeckas padbota
Ne 3. [lonyuenue u cobupanue KucIopoa, u3y4eHue ero
CBOJNCTB.
25 | TemoBo# 3P (HeKT XUMUUECKOH peaKIny, MOHATHE O 1
TEPMOXUMUYECKOM YPaBHEHUH, IK30- ¥ SHIOTEPMUIECKIX
peaKuusax
26 | TomuBo (Yroib U MeTaH). 3arpsA3HCHHEBO3IyXa, COCOOBI 1
€ro NMpeAoTBpalleHus. Y CUJIeHNE TapHUKOBOTO Y deKTa,
pazpylieHne 030HOBOTO CIIOS .
Tema 4. Bogopoa. CocraB kucJiot u coeii(5 1)
27 | Bomopoa — 3J€MEHT U MPOCTOe BEIECTBO 1
28 | HaxoxmeHue B Ipupojie, GU3MUCCKUE U XUMHUYCCKHE 1
CBOICTBA (Ha MPUMEpPE B3aMMOJICHCTBUS ¢ HEMETANIa-MU
OKCHJITAMU METAJIJIOB
29 | IpumMenenue, CIOCOGHI MOy YCHHS BOXOPOJIA. 1
[Tpaktiueckas padota Ne 4. [Tonmydyenue u coonpanue
BOJIOPO/1a,13yYCHHUE €r0 CBOMCTB
30- | CocTaB KHCIIOT U coJei 2
31
Tema 5. KosinuecTBeHHbICOTHOIICHUSI B XMMHUU
(49
32 | KommgectBo BemectBa. Mok, MossipHast Macca 1
33 | 3akoH ABoraapo. MosspHbIil 00bEM razos . 1
34- | PacuéThl MO XUMUYECKIM YPAaBHEHHUSIM. 2




35

Tema 6. Boxa. PacrBopbl.Ilonsitue 00 ocHoBanusx (5

4)

36 @uznueckue cBoOicTBa BO/bl. AHAJIN3 U CUHTE3 —
METO/IbI U3YYEHUs COCTaBa BObI.
37 | Xumuueckure CBOMCTBA BOIBI (PEaKIMy ¢ METaJlIaMH,
OKCHJaMHMMETAJIOB 1 HEMETAIIOB
38 | CocraB ocHoBanuii. [lonsiTue 00 MHANKaTOpax [Mudposas
nmabopaTopus
RELEON
Hudposoii pH. mraTus
C 3@KUMOM; IISITh
XUMHAYECKHX CTaKaHOB
(25 mu1); mpomMbIBaIKa
39 | Boma kax pactBoputeis. PactBopsl. PacTBOpHMOCTE BEIIECTB B npubop st
Bojie. [IpakTuueckas padora: ONBITOB ¢
Ne 5. [puroroBneHue pacTBOPOB C OMPEICIEHHON MaCCOBOM
nonell pacTBOPEHHOTO BEILECTBA. SJICKTPHHCCIIM
TOKOM;
UCTOYHUK
MOCTOSTHHOTO TOKa:
poOUpPKH — 2 IIIT.
IPOHYMEPOBAHHEIE;
JYYMHKA;
CIIUPTOBKA;
npoOKku — 2 T,
UHIIET
40 | Posb pacTBOpOB B IPUPOJIC U B XKU3HU yeoBeka. KpyroBopot
BO/JIbI B IpHUpOJIe. 3arps3HeHue NpUpoIHbIX Boj. OXpaHa U
OYMCTKA MPUPOIHBIX BOJ.
Tema 7. OcCHOBHBIE KJIACChl HEOPTAaHUYECKHX
coeIMHeHuii
(11u)+ 14
41 | Knaccudukanus HEOPraHWYECKHX COEIUHEHHI,
42- | Oxcuppl: coctas, knaccupukaiys (OCHOBHBIE, KUCIOTHBIE,
43 | amdoTepHbIe,HeCOIe00pa3yoLKe), HOMEHKIATypa
(MexayHapoaHasi ¥ TPUBHAJIbHAsA).
[TonyueHne 1 XuMHYECKHE CBOWCTBA KUCIOTHBIX, OCHOBHBIX U
aM(}OTEPHBIX OKCHJIOB.
44- | OcHoBaHHUS: COCTaB, KJIAaCCU(UKALHS, HOMEHKIATypa [Mudposas
45 | (MexmyHApOIHAs W TPHBHATbHAS), QHU3HUECKHE U nabopaTopust
XUMUYECKUE CBOMCTBA, CIIOCOOBI MOTyUEeHUS RELEON
Hudposoii pH. mratus
C 3WKUMOM; TISITh
XUMHAYECKHX CTaKaHOB
(25 mu1); mpombiBasKa
46- | Kucnotsl: cocTaB, KJIacCU(UKAIHS, HOMEHKIIATYPA,
47 | dusnueckue ¥ XUMUYECKHE CBOMCTBA, CIIOCOOBI TTOTyYEHHUS.
Psi)1 akTHBHOCTH METaJllIOB
48- | Comu (cpeHKE): HOMEHKIIATYpa, CIIOCOOBI
49 | moyryyeHus, B3aUMOJECHCTBUECONEH C METaJlJIaMH,

KHcCJ0TaMu, 1meiao4aMu 1 COJISIMU




50

['eneTnveckas CBSA3b MEXKAY KJIaCCAaMUHEOPTaHUIECKUX
COCTUHEHUN

51 | IIpakTn4deckas padboTra: [udposast
Ne 6. Pemenune skcriepuMeHTaIbHBIX33/1a4 110 Teme naboparopus
«OCHOBHBIE KJ1aCChl HEOPraHUYECKUX COETUHEHUI RELEON
[udposoit pH. mraTus
C 32KUMOM; TATh
XUMUYECKHUX CTAaKAHOB
(25 mu1); mpombIBasIKa.
52 | KonrponsHas pabora Ne 2
Tema 8. [lepuoguyecknii 3aK0H U NepUOAUYECKAS
cucremMa xuMuueckux iemeHToB . M. Menaeneena.
Ctpoenue atoma (7 1)
53 | IlepBble nonbITKYH Ki1accU(PUKALUN XUMUIECKIX IIEMEHTOB.
[TonsiTie o rpynmnax CXOAHBIX IEMEHTOB (ILETOYHBIE U
I11EJI0YHO3EMEJIbHbIE METAJIIbI,FaJlOreHbl, HHEPTHBIEC Ta3bl) .
54 | DneMeHTbl, KOTOpble 00pa3ytoT aM(pOTEPHbIE OKCUIBI U
TUAPOKCHIBI
55 | ITepromueckuii 3aKOH U MEPHOINUECKAs CHCTEMA
xumuyeckux anemenToB /1. . Menneneesa. [lepuopl,
rpynnsl, DoArpynibl. GU3n4ecKkuil CMbICI OPSAAKOBOTO
HOMEpa 3JIEMEHTA, HOME- POB [IEPHOJIA U TPYIITIbI.
56 | Ctpoenue atomoB. CocTaB aTOMHBIX sijiep. 30Tomb
57 | Dnexrponbl. CTpoeHHe IEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix20 XMMUYECKUX 3JIEMEHTOB MEPUOIMUECKON CHCTEMbI
J.N.Menneneena
58 | XapakrepHucTrKa XUMHYECKOTO DJIEMEHTA I10 €T0 MOJIOKEHUTO
B niepuoanyeckon cucreme /.M. Menaeneesa
59 | 3HaueHUE NEepUOANYECKOrO 3aKOHA
Y NIEPUOANYECKON CUCTEMBI XUMUUYECKUX 3JIEMEHTOB JUIS
pa3BuTHs HayKH U npakTuku. J[. 1. MenaeneeB — y4éHbli,
NeJIaror ¥ rpaXJIaHuH.
Tema 9. Xumuueckasi cBsi3b.
OKHCIUTEbHO-BOCCTAHOBUTE/IbHbIC PeaKIMU
(84)
60 | DnekTpoOTPUNATETEHOCTh ATOMOB XMMHUUECKUX AJIEMEHTOB
61 | MoHHast xuMH4ecKast CBS3b [Mudposas
naboparopust
RELEON
Hudposoit gaTunx
TEeMIIepaTypbl
TJIATUHOBBIN; TATIUK
TEeMIIepaTyphl
TEPMOIIAPHBIN
62 | KoBaneHTHO-TIONSIpHAS CBA3h Hudposas
nabopaTopus
RELEON
Hudposoii gatuuk
TEeMITepaTyphl
MJIATUHOBBIN; TaTYUK
TEeMITepaTyphl
TEpMONApHbIN
63 | KoBaneHTHO- HemoysspHas CBS3b

64-

CreneHp OKUCIICHUSA




65

66- | OxucnurenbHO-BOCCTaHOBHUTENBHEIE peakiun (OBP).

67 [Ipoueccyl okucieHusu BoccTanoBIeHUs. OKUCIUTENH U
BOCCTAHOBUTEIIH.

68 | KonTponbHas pabora Ne 3




KanengapHo-remaTtudeckoe mJiaHupoBaHue Mo XUMUM 9 kiacc

24aca 68 uacos

No | Tema paznena u ypoka Komu | lata | Hcnonv3zoeanue
4YEeCTB | IIPOBE | 0Oopydoeanusn
0 nenus | «Touxka pocma
4acoB
IToBTOpEHuUe u yriaydJjieHue 3HAHNH OCHOBHBIX Pa3/ieJioB
Kypca 8 kJacca
(54)+1 4
1 [lepuognueckuii 3akoH. Ileproanyeckas cucreMa XMMU4ECKUX 1
snemeHToB /1. . MenneneeBa. CTpoeHue aToMoB
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKHX 3JIEMEHTOB 1
IIEPBBIX TPEX NEPUOJOB, KallUsl, KaJIbLUs U UX COEAMHEHUN B
COOTBETCTBHUH C MOJOKEHUEM HJIEMEHTOB B IEPUOANYECKON CUCTEME
Y CTPOCHUEM HX aTOMOB
3 Knaccuuxarys 1 HOMEHKIaTypa HEOPraHUUECKUX BEIECTB 1
(MexxnyHapoHas ¥ TPUBHAJIbHAS)
4 XMMHYECKMECBOWCTBA BELECTB, OTHOCAIIMXCS K PA3INYHbIM 1
KJaccaM HEOpPraHW4eCKUXCOEJUHEHUH, UX TeHETUYECKas CBsI3b
HEOPraHWYECKHX BEIIECTB
5 CrpoeHue BelecTBa: BUJIbl XUMUYECKONUCBS3U. THUIIBI 1 Hudposas
KPUCTAJUTMYECKHUX PEIIETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA naboparopus
KPUCTAJUINYECKON PEIIETKH . RELEON
[udporoii qaTank
TEMIIEPATYPbI
IIJIATUHOBBIN
6 KonTponbhas paboraNel 1
Tema 1. OcHOBHBIE 3aKOHOMEPHOCTH XHMHYECKHX
peakuui
(44)
7 Krnaccuduxanust XuMHuecknux peakuuii o pasinyHbIM 1
MpPU3HAKaM.
8 [TonsiTre o ckopocTH XuMuuyeckoi peakuuu. [Tonsrue o romorenusix | 1 Hudposas
U T€TEePOreHHBIX PEaKIUsX . nabopaTopust
RELEON
udporoii gaTanx
TEMIIEPATYPBI
IIJJATUHOBBIN
9 ITonsTre 0 XUMHMUYECKOM paBHOBECHU. DAKTOPBI, BIUAIOIINE HA 1 Hudposas
CKOPOCTbXMMHUYECKOM PEAKIMU U TOJI0KEHUE XUMUYECKOTO naboparopus
paBHOBECHS . RELEON
[udporoii gaTanx
TEMIIEPATYPBI
TIJIATUHOBBIN
10 | MexaHu3M OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI 1
(9MEeKTPOHHBIN OaTaHC OKMCIUTEIFHO-BOCCTAHOBUTENb- HOM
peaKiyn).
Tema 2. DaekTpoauTHYECKASIAUCCOIHATNSA. XUMHYECKHE
peakuuu B pacTBopax
(81)
11- | Teopus 31EKTPOIUTHUECKON AUCCOLMAIINH. DIEKTPOIUTHI U 2 Hudposas
12 | neanextponutsl. KatnoHbl, aHHOHBL. MeXaHU3M JTUCCONU-AIUN nabopaTopust
BEILECTB C Pa3IMYHBIMU BUAMH XUMHUYECKOH CBs3U. CTeneHb RELEON




nuccoralii. CUIbHBIE U cT1a0ble AIEKTPOITUTHI

Hudposoit naTumk

ANEKTPONPOBOIHOCTH
13- | Peaxuun nonHOro 0GMeHa, yCIIOBHA UX NpoTeKaHus. IoHHbIE Hudpoas
14 YpaBHEHUS PEAKIIUM. naboparopus
RELEON
Hudposoit gaTunx
AJIEKTPONPOBOAHOCTU
15- | XumMuueckrie CBOMCTBA KUCIOT, OCHOBAHMM U COJIEH B CBETE
16 | mpencraBieHuiA 00 IEKTPOIUTHUECKON TUCCOIUAIMN
17 | [ousTHE O TUIpOIU3E COJEH.
18 | IIpakTrueckas pabora Ne 1 Perienne 3KCIiepUMEHTAIBHBIX 3124 [Mudposas
0 TeMe n1aboparopus
RELEON
[Mudposoii gatunk
AJIEKTPONPOBOJHOCTH
Tema 3. O0mas xapaKTepuCTHKA XMMHYECKHX JIEeMEHTOB
VIIA-rpynnbl. I'ajorenni(4 u)
19 | Oo6mas xapakTepucTika ragoreHoB . OCOOCHHOCTH CTPOSHHUS aTOMOB
ATUX 3JIEMEHTOB, XapaKTepPHbIE AJI1 HUX CTENCHU OKHUCIICHHUS.
Ctpoenue u pu3nyecKkue CBOMCTBA MPOCTHIX BEIIECTB — r'aJIOTCHOB
20 | XuMuyeckue CBOICTBA Ha MpUMeEpE XJopa (B3aUMOICHCTBHUE C
MeTalulaMH, HeMeTallaMH, 1ienoyamu). XinopoBogopos. ConsHas
KUCJIOTa, XUMIYECKHE CBONCTBA, MOTyYeHNE, IPUMEHEHHE.
21 | dusnonoruyueckoe ISUCTBHE XJIOpa M XJIOPOBOAOPO/Ia HA OPraHM3M Hudposas
4esoBeka. BaskHele XJI0puabl U UX HaXOXKICHUE B IPUPO/IE . nabopaTopust
RELEON
22 [IpakTrueckas pabora: Hudposas
Ne 2.Tlonyuenue consiHOM KUCTOTHLU3y4eHne e€ CBOICTB naboparopus
RELEON
Tema 4. O0masi XapaKTepUCTHKA XMMHYECKHUX dJIeMeH- TOB
VIA-rpynmmnsi. Cepa u eé coeqnnenust (5 1)
23 | O6mas xapakrepuctrka s1emMeHToB VIA-rpymmsl. OcobeHHOCTH
CTPOEHHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE ISl HUX CTEIEHH
OKHCIICHMSI
24 Ctpoenuen ¢pu3nueckue CBOWCTBA TPOCTHIX BEIIECTB —
KUCIIOPOJIa U CEPBI.
AITOTPONHBIE MOAM(HUKAIMA KACIOPOaA H CEPhl. XUMHYECKHE
CBOMCTBA CEpHI.
CepoBomopoji, cTpoeHue, Ppu3nYecKre 1 XAMUIECKUE CBOMUCTBA.
OKcHIIBI cephl KaK MPeICTaBUTENN KHCIOTHBIX OKCHJIOB
25 | Cepnas xucnora, Gpusnueckue Ludposas
¥ XUMHYECKHE CBOICTBA (00IIME KaK MPECTaBUTENS Klacca KHCIOT nabopaTopus
u crienupuyueckue), IpuMeHeHHe RELEON
Hudposoit gaTuamk
JIEKTPONPOBOAHOCTU
26 | XuMHUYECKHE PEaKHH, JIe)KAIINE B OCHOBE MPOMBIIIJIEHHOTO
crocobanoyueHus cepHor KUCIO0Thl. Collu CepHON KUCITIOTHI.
27 | HaxoxneHue cepbl U €€ CoeAMHEHUH
B Npupoje. XUMHYECKOe 3arpsA3HeHNE OKPY KaloIIeH cpebl
COCIMHEHHSMH Cephl (KUCIOTHBIE IOXK/IH, 3arps3HEHUEBO3IyXa H
BOJIOEMOB), CIIOCOOBI €0 MPEOTBPAIICHHS
Tema 5. O6mas xapakTepuCTHKAa XMMHYECKHX 3J1eMEHTOB
VA-rpynnsi. A3ot, ¢pocop u ux coexunenus (7 4)
28 | OOmas xapakTepucTuka 31eMeHToB VA-rpynmbsl. OcoOeHHOCTH




CTPOCHHA aTOMOB 3TUX 3JICMCHTOB, XapaKTCPHBICJIA HUX CTCIICHU
OKHCIICHUA

29

A30T, pacipocTpaHeHue B IpHpoJie, PU3NUECKUe U XUMUYECKUE
cBoiicTBa. KpyroBopor azora B mpupoie

30

AMMMaK, €ro (QU3UUYECKUE U XUMUUYECKHE CBOMCTBA, MOJIY4YCHHUEC U
MMPUMCHCHUC. OJIn aMMOHMHA, HX (1)I/ISI/II-IGCKI/I€ n XUMHUYCCKUC
CBOMCTBA, IPUMCHCHUC.

[Tpaktuueckas padora Ne 3. [TomydeHne aMMuaka, U3y4eHUEETO
CBOMCTB.

31

A3oTHas KHCIOTa, e€ pU3MUecKre U XUMUYecKue cBoicTBa (obmme
KaK [IPEACTaBUTENS KJ1acca KUCIOT U Cliel(pUIecKue).
HMcnonb30Bane HUTPATOB U COJIEH aMMOHHMS B KaueCTBE
MHHEPATBHBIX Y100peHUIA

[udposas

n1aboparopus

RELEON
[Mudposoii gatunk
AIIEKTPOIPOBOTHOCTH

32

XuUMHUECKOe 3arpsi3HEHHE OKPYXKaIOIEH cpeibl COeANHEHUSIMU
a30Ta (KUCIOTHBIC J0XK/M, 3arpsi3HEHHE BO3yXa, TOYBBI U BOJIOEMOB

33

®ocdop, ammorpornnsie Moaudukanuudocdopa, hpuznueckue u
XUMUYECKHE CBOMCTBA

34

Oxkcun pocdopa(V) u hochopHast KUCIOTa, PU3NIECCKHE U
XUMHYECKUECBOMCTBA, nomydyeHue. Mcnomns3oBanue Gocharos B
KaueCTBE MUHEPAIBHBIX YI00pEHHH. 3arpsI3HEHUESTIPUPOTHBIX
BO10EMOB (hocaTamu

Tema 6. O01mas XapaKTePUCTHKA XUMHUYECKHUX 3JIEMEHTOB
IVA-rpynnsl. Yriepoa u KpeMHHUHA U UXCOeUHECHUSA
B8u)t1

35

Yriepon

37

Oxcuipl yriepona, X GU3NYECKUE U XMMHUUECKUE CBOMCTBA.

38

YroapHas KHCIIOTa U €€ COJIN, uX (1)I/ISI/I‘IGCKI/IG U XUMHUYCCKHUC
CBOI\/‘ICTBa, MOJIYUCHUC U IPUMCHCHUC.

39

[lepBoHavanbHblE MOHATHA 00 OPTaHUYECKHUX BEIIECTBAX KaK O
COEIMHEHUAXYTIIEPO/ia: OCOOEHHOCTH COCTaBa U CTpoeHus. [lonsarue
0 OMOJIOTHUYECKH BAXKHBIX BEIIECTBAX: )KUPaX, ONIKax,

40

Kpemuuii, ero ¢puznueckue u XMMHUYECKHE CBOUCTBA, TMOTyYeHUE U
MIPUMEHEHHUE.

41

[IpaxTuueckas padota Ne 4 ITonyueHue yriaekuciaoro rasa.
KavecTBeHHast peakuys Ha KapOOHAT-UOH

Hudposas
naboparopus

RELEON
[udposoit gaTunk
AIIEKTPOITPOBOTHOCTH

42

[IpakTuueckas padbara Ne 5 Pemienue skcriepuMeHTaIbHBIX 3324
o reMe «Hemerasibiy.

Hudposas
naboparopus

RELEON
[Mudposoii gaTunk
HIIEKTPONIPOBOTHOCTH

43

KonrponbHas pabora

Tema 7. O0uIue CBOIICTBA METALIIOB
(44)

44

O6ma;1 XapaKTCPUCTHKA XUMUYCCKUXIJICMCHTOB — MCTAJUIOB Ha
OCHOBAaHHMHHX ITIOJIOKCHUSA B nepnonnquKoﬁ CHUCTEME
XUMHYCCKHUX 3JICMCHTOB I[ .. MenneneeBa u CTPOCHUA aTOMOB

45

Crpoenne MetaioB. MeTtajuindeckast CBsI3b U METAJUTMYECKAs
KpHUCTAJUTMYECKasl peIIéTKa. DIEKTPOXUMHUUECKUM Pl HAPSKEHUI
METAJLJIOB

46

du3NYecKre 1 XUMHUYECKHE CBOMCTBA METAILIOB .




47

O6uime criocoOs! nomyyeHus: Metaiuios. [lonsTue o kopposun
METaJUIOB ¥ OCHOBHBIE CIIOCOOBI 3aIUTHI OT KOppo3uH. CriaBbl
(cTanb, 4yryH, AIOpaTIOMUHKN, OpOH3a), UX IPUMEHEHHUE B OBITY U
POMBIIUICHHOCTH

Tema 8. Baxxueiuie MeTaJIbl 4 MX COeTUHCHUA
(16 9)+ 2

48 | llenounsie Metamibl. [TonoxkeHne B MEPHOTMYECKON CHCTEME
XUMHYecKux 31eMeHToB /. 1. Menneneesa, cTpoeHHEaTOMOB.
Haxoxaenue B npupoze .
49- | du3nyecKrue 1 XUMHYECKHE CBOMCTBA (HA MPUMEPE HATPUS U KaTHs
50
51 | Oxcuupl ¥ TUAPOKCUABI HATPUS U KAJIHSL
52 | [IpuMeHeHHe METOYHBIX METAIIOB U HX COCIMHCHHII.
53 | lllenouno3emMenbHble METAIBI MATHUM M KaJbLUN, CTPOCHUE
atoMoB. [lonoxxeHne B meprOINYECKOM CUCTEME XUMHYECKUX
anemeHToB J[. 1. Menieneena.
Haxoxxaenue B mpupose
54- | ®uznueckue U XUMUYECKHE CBOMCTBA KaJbLUs U MarHus
55
56 | Baxueiimme coequHeHUs KATbIUS (OKCHA, THIPOKCH]I, COJIH).
57 | XKectkocTh BOJbI U crIOCOOBI ee ycTpanenus. [Ipaktuueckas pabota
Ne 6. K€cTkoCcTh BOJBI U METOIBI €E€YCTPAHEHUS
58 | AnroMuHUH.
59- | Ousnueckue MXUMHUIECKHE CBOMCTBA. AM(OTEpHBIE CBOHCTBA
60 | oxcuma ¥ TUIPOKCHIA
61 | XKeneso. Hudporas
nabopaTtopust
RELEON
[Hudporoii qaTanx
JTABJICHHS
62 | dusnyeckue M XUMUYECKHE CBOWCTBA JKelle3a
63 | Oxcuapl,ruapokcusl u comu xenesa(ll)
u xxeneza(Ill) .
64 | IIpaktudeckas padora Ne 7. PemeHne sKcriepuMeHTaIbHBIX 33124 10 [udpposas
TeMe «MeTamibD . naGoparopus
RELEON
udporoii gaTanx
JTABJICHHSI
65 | KonTtponbaas padora Ne3
Tema 9. BemecTBa 1 MaTepuaJibl B *KU3HH YeJIOBEKa
(CR))
66 HoBble MaTepuaibl 1 TexHOIOTUH. BeecTBa 1 Matepuaisl B
MOBCEIHEBHOKU3HH YeJIOBEKA. XUMUS U 3I0POBBE.
be3onacHoe ucnonp30BaHUE BEIECTBH XUMUUECKUX PEaKIUil B
OBITY.
67 [IprpoaHble UCTOYHUKHU YTIIEBOAOPOJOB(Yroib, PUPOIHBINA Ta3,
HE(Tb), MPOIAYKTHI UX NepepabOTKH, UX POIIb
B OBITY U MPOMBIIJICHHOCTH
68 OCHOBBI 3KOJIOTUYECKOI TPaMOTHOCTH. XMMUYECKOE 3arpsi3HeHHe

OKpY>Karo- IeH cpeibl (IPeesIbHO JOIYCTUMAsl KOHIIEHTPALHS
Beniects — [1JIK).
Postb XUMUM B pellIeHUH SKOJIOTHYECKUXITPOOIeM







TOUKA \" POCTA

JlabopaTopHbIe padoThI
8 ki1acce
Ilpaxkmuueckaa paboma Ne 1. «H3yuenue cmpoenusn naiamenuy
Teopernueckas yacTh: ['opeHHE — CIOKHBIM NPOIECC, CONPOBOXKIAIOLIUICS BBIIECICEHUEM SHEPTUH, KaK MpaBUilo, B
BUJIE TEIUIa U cBeTa. Pa3nnyaroT roMoreHHOe ropeHue (Harpumep, pu padoTe ra3oBoii TOPENiKK), U TeTepOreHHOE TOpeHue (Harpumep, TopeHue
CIUpPTa U CyXOIo ropro4ero). B paccMoTpeHHBIX IpuMepax Ijiamsi MMEET CXOAHOE CTpoeHue. B HEM MOKHO BBIJIEJIUTH TPU YaCTH.
BHyTpeHHUI KOHYC TEMHOTO IiBeTa (B CiIydae ra3oBOM T'OpPEJIKHM CHHEro I[BeTa) ¢ Hu3koh Temmeparypoir ~ 300—500 °C. 3aech mpoucxoauT
UCIIApPEHUE U Pa3JI0KEHUE TOPIOYEro BELIECTBA.
CpenHuii BOCCTaHOBHTENBHBI KOHYC COCTOMT W3 CMECH BO3JyXa M TODSIIET0 ras3a. 3/eCh IOJ BIHUSHUEM O00Jee BBICOKOW TEeMIIepaTyphl
(1500—1800 °C) mpoayKThl UCTIAPEHHSI U PA3JIOKEHHUs TOPIOYUX BEIIECTB aKTUBHO pearupyroT ¢ kuciopoaoM. Eciau gacth yriaepoma ocraércs
CBOOOJHOM, TO €ro MeIbYalIINe YaCTULBI PACKAIAIOTCS U MPUAAIOT IJIAMEHHU SPKOE CBEYCHHE. JTa 4acTh IUIaMeHU Oorata yrapHsiM razom CO —
CHWJIbHBIM BOCCTAHOBHUTEJIEM, IMO3TOMY €€ Ha3bIBAlOT BOCCTAaHOBUTENbHOH. Touka Hambosiee BBICOKOW TeMIlepaTypbl HAaXOJUTCS Ha OCTpHE
BOCCTaHOBUTEJIBHOI'O KOHYCA.
BuemHuii OKMCIUTENBbHBI KOHYC OOpa3yeT HEBUIUMYIO OO0OJOYKY, OKPYKAIOIIYIO IUlaMs. 3/1eCh MOJ BIUSHUEM 3HAYMTEIHLHOTO IPUTOKA
KHUCITIOpOJIa BO3AYyXa MPOUCXOIUT MOJTHOE OKHcIeHue roproyero Bemectsa 10 CO2 u H2O (pu ropeHun cyxoro roprodyero Ha OCHOBE ypOTPOIIMHA
takxe obOpasyercss N2). Ilpu stom ocraéres M30BITOK KHCIOPOJa, KOTOPBIM MPH BBICOKOW TeMIieparype 00JiaJaeT BBICOKOH OKHCIUTEIBHOM
AKTHUBHOCTBIO, II03TOMY BHEILIHSA YacTh IJIAMEHU HA3bIBAETCA OKUCIMTENbHOW. Mcmonb3yd moaayB BO3AyXa, MOXKHO YBEIMYHUTH TEMIIEpaTypy
IUIAMEHHU.
[IpakTuueckas yacTh: Llenp onbiTa: M3y4uTh CTPOEHUE INIAMEHHU, ONPEJEIUTh TEMIIEPATYPY B PA3HBIX €0 30HAX MPHU UCIOIb30BAHUH PA3IUYHBIX
MCTOYHUKOB TEIIa .
Ilepeuenv oamuuxos yughposoii rabopamopuu: 1aTIUK TeMIEPaTypbl TEPMONAPHBIH.
Jlonoanumenvnoe obopyoosanue: MTATUB C 3A)KUMOM; JIepKaTelb 1Ji1 IPOOUPOK; CIUPTOBKA .
Mamepuanvt u peakmugsl. CIAPT dTUIIOBBIN; CyX0€ roprodee; cBeya.
Texnuxa 6e3onacnocmu:
1. PabGoTa cBsizaHa C OTKPBITHIM IJIAMEHEM — OeperuTech 0Kora.
2 . Tepmoriapa mocie u3BJICUCHUS U3 TNITAMEHU OCTBIBAET HE cpa3y — Oepernrech okora. 3.B ciupToBKe COAEPIKUTCS TOPIOYAst KHUIKOCTb.
Huempyxyus K 6b1noaHeHuio:.
1.I[ToaxmnrounTe BEICOKOTEMIIEPATYPHBIN AATYUK (TEPMOIIapy) K pErucTpaTopy AaHHbBIX (KOMIBIOTEPY). 3aKpenuTe NaTYUK B LITATUBE TaK,
4TOOBI €r0 KOHUMK Kacajcsi GUTHIIS CIUPTOBKH .
2 . 3axrute cnupToBKY. Korma nmokasanust CTaOMIM3UPYIOTCS, 3aMUIITUTE 3HAYEHUE TEMIIEPATYPhl Ha cxeMe TiameHu (puc. 1).
3.IlepememaiiTe JaTUMK TEMIEPATypPhI B CIEAYIOUIYIO TOUKY IJIAMEHH B COOTBETCTBHH €O cXeMoM. J{i1st aToro ocnadinsiite Mydpry u
nepemMeniaiite e€ (BMecTe ¢ JJakoi ¥ JaTYUKOM) B Hy’kHOe MecTo. Koryia moka3aHusi cTabMIM3upyrOTCs, CHOBA 3aHOCHUTE 3HAUCHHE
TEMIIEPATYPHI B COOTBETCTBYIOLIEN TOUKE HA CXEMY .
4 . Tak u3mMepbTe TEMIepaTypy BO BCeX TOUYKaX MJIaMEHH, OTMEUEHHBIX Ha cxeMe . 5 . [loBTopuTe AelcTBUS CO CBEYON M CYXUM TOPIOYHM.




TOUKA \\’POCTA

6.06parute BHuManue! [Ipy H3ydeHUH CTPOCHUS IIIAMEHU CyXOr0 rOpPrYero ucmoib3yercs 1/4 gactp Tadbnerku. Kycouek roprodero nomerarT Ha
KEpaMHUYECKYIO IUIUTKY.

Puc. 1. Toukn usmepeHus TeMnepaTypsl IaMEHU
7 . BaecuTe B 1utaMsi CHUPTOBKH Ha MOJIMUHYTHI IPOOUPKY. V3BIeknTe mpoOUpKy U3 MIIAMEHHU U PACCMOTPHUTE €€ MOBEPXHOCTD.
8 . IloBTOpHTE OMBIT CO cBeuoi. Kakoro nisera o6pazoBaics HanéT? UTo 310 32 BemecTBo?
Pe3ynbTarhl n3MepeHuii/Ha0ro IeHuI
M cTounuk Temmepatypa okono ¢putuis ([Temmneparypa B cpeaHen Temmepatypa B Bepxaeld [Uto oOpa3oBanoch Ha
Ne  |rernoTsl (Kycouka ropro4ero) JaCTH IVIAMECHU YaCTH IUIAMEHU MMOBEPXHOCTH MPOOUPKH
1 CnuproBka

2 CBeua

3 Cyxoe roprouee

Bv18o0wi:

B BeIBOZIaX yKa3aTh, KakOW UCTOYHHK TETUIOTHI MPEANOYTUTEIHHO UCIOIb30BaTh B XUMHUUECKOH JIa0OpaTOPUH U TIOUYEMY .

Konmponvnuvie 6onpocwi:

1 . Kakoli HICTOYHHK IJITaMEHH OBLI HCIIONIb30BaH? 2 . Kakas yacTh TuraMeHu camasi ropsigast?

3. o kakoii MakcUMaIbHOU TeMIepaTyphl yaaércs mporpeTsb Tepmonapy? 4 . Uto ropsiuee — HEHTp MIIaMEHU WK Kpasi?

5 . [louemy cnupTOBKa TOPUT OYTH OECIIBETHBIM INIAMEHEM, a CB€Ya — CBETALIMM? MOXHO JIM UCOIb30BaTh CBEUHU B JJAOOPaTOPUH BMECTO

CIIUPTOBOK?

6 . Kakne mpoayKThl TOPEHUS OAMHAKOBBI y CIIUPTOBKHU U cBeun? 7 . 3amanue it moaroroBku k [ A, BITP

[Tpu HarpeBaHUM TBEP/IBIX BELIECTB B MPOOMpPKE HEOOX0AUMO: 1.B35Th MPOOUPKY B PYKH U HAarpeBaTh Ty YacTb, TJI€ JEKUT BELIECTBO;

2.3aKpenuTh MPOOUPKY B IITATUBE U HATPEBATH TY YaCTb, I/I€ JIEKUT BEIIECTBO;

3.B34Th IPOOUPKY B PYKH, IPOrPETh BCIO IPOOUPKY, a 3aTE€M TY YaCTb, I'/I€ JIEXKUT BEIIECTBO;

4.3aKkpenuTh NPOOUPKY B IITATUBE, IPOTPETH BCIO MPOOUPKY, a 3aTE€M TY YaCTh, IJ€ JIEKUT BEIIECTBO .

(ITpaBunbHBIN OTBET: 4 .)

8.3amanue s pa3BUTHUA (PYHKIIMOHAIBHOW I'PaMOTHOCTH

B xHure Maiikia @apanes «Vctopust cBe4rn» aBTOP ONMHUCHIBAET ONBIT, KOTOPBIN OH JIEMOHCTPUPOBAJI HA CBOUX JICKIUAX. B murams

CBEYM OH MOMEIa]l H30THYTYIO CTEKJIIHHYIO TpyOKY. OIMH KOHELl TPYOKH OMyCKaics HelaleKo OT (pUTHIIs, BTOPOIl BEIBOJUIICS Ha

HECKOJIbKO CAHTUMETPOB OT IuIaMeHHU. Uepe3 HeKOoTopoe BpeMs K KOHIlY TPYOKH MOJHOCHIIN Topsiyto tyuuny. [lossisiock

Iu1aMsi, KOTOPOE CYIIECTBOBAJIO OTJENIBHO OT IUIaMeHU cBeuH. Kak MOKHO OOBSICHUTD ATO siBIEHUE?

Otger: B aT0# yacTu nuameHu npoucxoauT ucnapenue napaduxa. [lapel napadrna Ha Bo3ayxe, Ipy MOJHKUTAHUH, 3aTOPAIOTCA. ~
Puc. 2. OnpIT ¢ 1amMeHeM cBeun



JeMoHCcTpaUMOHHBII KciepuMeHT Ne 1. «Boldenenue u nozinowenue menia — nPpu3HaK XumMuueckoll peakyuu TOUKA !’POCTA

Teopernueckasd yactb. PabGora mpoBomutcss mpu u3ydyeHUM TeMbl «lIpu3Hakum XuMuYecKuX peakiuily. Beinenenue u

MOTJIOUIEHUE TEIUIOTHI, K3MEHEHHE OKPACKU PacTBOPOB WJIN BEIIECTB, BbIIEICHUE ra3a sIBJISIIOTCS OCHOBHBIMU IIPU3HAKAMU XUMUYECKUX PEaKLU.
Taxxe UMeeT CMbICI IOBTOPUTH PadOTY MPHU BBEACHUH MOHITHSI «TETIOBOM 3(h(exT peakuun .

[pakruyeckast yactb. Llenb pabOThI: MPOIEMOHCTPUPOBATH BBIIEICHUE U IMOTJIOMICHUE TEIJIa MPU XUMHUYECKUX peakuusax. CBs3aTh MOKa3aHUs
JaT4YrKa TEMIEPATYPhI C OCA3aTEIbHBIMU OIIYILIEHUSMHU.

Ilepeuens damuukos yugposoii rabopamopuu. AATINK TEMIEPATypPbl IUTATUHOBBII.

HHononnumenvnoe obopyoosanue: TBa XUMHUECKUX cTakana (50 mir), mpoMbBIBaIKa C TUCTUILTUPOBAHHOMN BOJION, CTAKaH JJIsl CIMBAa OTPAOOTAaHHBIX
pPacTBOPOB.

Mamepuanvt u peakmugol: ATFOMUHUEBAs! IPOBOJIOKA WM rpanyJibl, 20%-Hblil pacTBop ruapokcuaa Hatpust NaOH, 10%-Hblil pacTBOp yKCyCHOM
kucnotel CH3COOH, ruapokap6onar marpus NaHCO3 .

Texnuxa 6ezonacnocmu: 1 .PaboTaTh B oO4YKax. 2.Tpebyetcs cobmoienue Mep 6e30MacHOCTH MpH paboTe ¢ TUAPOKCUIIOM HATPHS U
HarpeBaTeIbHBIMH TPHOOPAMH.

Uncmpykyus x evinoanenuro. 1.B xumunueckuil crakan Hanente pactsop uienoun NaOH. HU3mepere ero temneparypy. [lomecture rpanyiibl uiam
IPOBOJIOKY QJIIOMHHMS TakK, 4TOObI HaJ HUMM oOcTaBajics cioi kuiakoctd. Korma HauHércs peakuus, oOpaTUTe BHMMAHME ILIKOJIBHMKOB Ha
BbIJICJICHHE Ta3a M yBEIMUEHHUE Temiieparypbl. JKenaTenbHO (€ciu peakius HAET HE CIMIIKOM OypHO) MPOWTH MO KJIACCy W JAaTh HIKOJIbHUKAM
[OTPOraTh CTakaH, YTOOBl YOEOHMTHCS, YTO €ro COAEPKUMOE paszorpenoch. OTMETbTE MaKCUMAalbHYIO TeMIepaTypy pactBopa. I[lomydeHHBIH
pe3ynbTaT 3aHECUTE B TAONHUILY .

2. ITpomoiiTe naTymk TeMIepaTypsl BoJo. B crakan HaneliTe ykcycHyro kucioty Ha [@ 1/3 o BeicoTe. M3mepbTe € Temmepatypy.

HeGonpmmmu moprusiMd  HaChIbTE THAPOKAPOOHAT HATPHs, MOMEIIMBAs JaTYMKOM Temmeparypbl. OOpaTuTe BHUMAHHE IIKOJIBHUKOB Ha
BBIJICJICHHE ra3a - IPU3HAK XUMUYEeCKOoH peakuuu. [locmoTpute, kak u3mensierca reMmneparypa. OTMeTbTe MUHMMAJIbHYIO TEMIIEPATypPy pacTBOpa.
[TomyueHHBIH pe3yabTaT yUeHUKH 3aHOCST B TabnmuIly. Pe3ynbraThl uaMepeHuii /Ha0moaeHui

Pearnpyromue Bemectsa Hauanenas Temmneparypa MaxkcumanbHas/MUHUMaIbHas Beiaenenne wim nornomexue
pacTtBopa TeMIIepaTypa pacTBopa TEIIOTHI

PacTBOp 1miemoun u amroOMUHMI
PacTBop yKCyCHOM KHCIIOTHI U cofia
Bv1600b1: YKa3aTh NpU3HAKU XUMUYECKUX PEAKIUil.

Konmponvnuie éonpocwi:

1 .IlpuBenute mpuMepsl peakiuii, IPOTEKAIONUIUX C BbIACIEHUEM TEIIOTHI.

2 J1ns momyyeHHs HeraméHol N3BECTH MeJl IPOKAIMBAIOT MPH BBICOKOM Temreparype. K kakoMy THITy MOXHO OTHECTH 3Ty peaKIuio?

3.3ananue ans noaroroBku k ['MA, BIIP: Tonbko Xxumuueckue siBIE€HUS MepeUHUCICHbI B TPYIIIE:

1.'openue cBeun, BbINAACHUE TOKICBBIX Kallelb, KUMeHne BoJsl  2.CkucaHue si0J09HOTr0 COKa, CKUCaHHE MOJIOKa, PACTBOPEHHE Mella B yKCyce
3.TasHue cHera, IUIaBJIICHUE CBUHIA, IPOTYXaHUE KYPUHOTO sina 4.00pa3oBaHue TyMaHa, FropeHHe OEHTaJIbCKOM CBEUH, TOPEHHE TPUPOTHOTO
rasa
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JleMOHCTPAIMOHHBIH dIKCTIepUMeHT Ne 2. «Pa3znoscenue 600bl I1eKMPUUECKUM HOKOM)
Teopernueckas yacte. [lepea Hauamom padoOTHI cieAyeT 0OCYAUTh CO MIKOJbHUKAMU BOMPOC: MPOCTHIM HIIA CJIOKHBIM BEILIECTBOM SIBJISIETCS BOJA.
[Tocne BBIABMKEHHS YUAIIMMUCS PA3IMYHBIX TUIIOTE3 YYUTENb IPOCUT MPEATIOKUTH BAPHAHTHI UX SKCIIEPUMEHTAIbHON POBEPKH.

OObIYHO JAHHBIA OMBIT PEKOMEHIYIOT TNPOBOJAUTH B mpubope [odmana, ycTpoHCTBO KOTOPOTO SBISETCS JTOCTATOYHO CIOXKHBIM IS
BOCHMHKJIACCHUKOB. YJ00HEee ero mpoBOAUTH B MpUOOpEe AJisi OMBITOB C DJIEKTPUUYECKHM TOKOM, MCIOJB3Yys B KadecTBe AekTponuta 10%-Hblit
pacTBOp THUIAPOKCHAA HATPHUS WU CTaJbHBIE (JIydllle HUKEJIEBBIC) AJIEKTpoAbl. Bo m30exaHue BCIEHHMBAHUS PAcTBOpAa MpHU AEMOHCTpALUU K
3JICKTPOJIUTY CAeAyeT J00aBUTh STHIIOBBIN cupT (Ha 4 00bEMa pacTBopa 3ekTponuTa 1 066éM 95%-Horo pacTBopa ciupra) .

[TpakTuyeckas yacth. Llenb paboTel: chopMUpoBaTh MPECTABICHUS y YUaIIUXCS 00 aHaIM3€e CIOKHBIX BEIECTB U U3MEHEHUH MOJIEKYI CIOXKHBIX
BEIIICCTB B X0JI€ XUMHUYECKUX PEaKIIUH.

HononnumenvHoe o0bopyoosanue. TPUOOP ISl ONBITOB C DSJIEKTPUYECKHMM TOKOM; HMCTOYHHK IIOCTOSHHOTO TOKAa: NPOOMpPKH - 2 WIT.,
MPOHYMEPOBAHHbIC; JIYIHHKA; CIUPTOBKA; TPOOKHU — 2 IIT, MAHIIET .

Mamepuanst u peaxmugwi. ciupT 3TUI0BLIA, 10%-HBIN pacTBOP IIETOYH.

Texnuka 6e3onachocmu’ Paborats B oukax. TpeOyroTcs cnenuaibHble Mephl 0€30MaCHOCTH IPU PadOTe C THAPOKCHIOM HATPHS .

Unempyrkyusa k vinonnenuro: 1.3am0HUTE AIIEKTPOIUTHYECKYIO BaHHY W JIEMOHCTPAIIMOHHBIE MPOOUPKU PACTBOPOM 3JIEKTPOJIHTA 3apaHee, 0
ypoka. 2.IIpoaemoHcTpupyiiTe npubop ydammmcs, OObICHUTE €ro YCTPOUCTBO U BKIIFOYUTE MOCTOSHHBIN 3JIEKTPUUECKHUI TOK.

3.HaGmromaercs BbigeneHre ra3oB Ha 3JeKTpojax npudopa. OOpaTuTe BHUMAHKUE y4alllUuXcs Ha TO, YTO OJMH U3 ra30B BBIJENACTCS UHTEHCUBHEH U
3aHMMAET B JiBa pa3za 0oJbIINi 00BbEM IO CPAaBHEHHIO CO BTOPHIM Ia3oM.

4.06cynute HabmIOJaeMble MPU3HAKKH XUMUYECKOW pEaKIuH, CAeNaiTe MPEANOIOKEHUS O TOM, B KaKUX MPOOUPKAX HAXOIATCS KHUCIOPOA U
BOJIOPOJI. DIIEKTPOJIN3 TIPEKpaATUTE, KOTJIa B TPOoOMpKax HAOEpETCs 0KOJI0 6 M1 BOJOpoaa U 3 MJI KUCIOPO/a .

5.00paruTe BHUMaHHE Ha pazNUYHbIe 00BEMBI COOpaHHBIX ra3oB. [IpoOupkU MIOTHO 3aKpolTe MPOOKaMHU TOJ CIOEM 3IEKTPOIuTa. Tieromen
JYYMHOW OTpeNeNnuTe HaJMdhue KHCIOpOoAa B MPOOMpKE, TOPAIICH JIydWHOW TOJOKIHTE BOAOPOA. IlpemaoxkuTe ydammMmcs 3aHECTH Pe3yJIbTaThl
HaOroieHuil B TabamILy. PesynbraThl HaOII01eHUH

Howmep npoOupku OO0béM raza HaszBanmue rasza

1
2
Bv1600v1: OTpa3znuTh, 4YTO MPOUCXOIUT C MOJIEKYJIAMH CJIOXKHBIX BEIIECTB B X076 XUMHUYECKOH peaKIvu.

Konmponvhvle 6onpocwi: 1. M0oXHO 11 110 BHEITHEMY BHIY OTIMYHUTH Ta3 BOAOPOJ OT raza kuciopoaa? 2 .Kakne q9acTHIbI COXPaHSIOTCS B XO/€
NPOTEKaHUS PEaKLMU pa3I0okKeHUs BOJIbL, a Kakue pazpymarrcesa? 3 .Kak q0ka3ark, 4TO B COCTaBE caxapa CoJepKarcs aToMbl yriepoaa?

4 3ananue nns noarorosku k I'NA, BIIP. Ilpu cobupanuu ra3oB HCHONB3YIOT TPUOOPHI, TpeicTaBlIeHHbIE Ha pUCYHKE. C MOMOIIBIO, KAKUX U3
yKa3aHHBIX IPUOOPOB MOKHO coOMpaTh Boaopoa? OOOCHYIHTE CBOM OTBET, HCXO/IS U3 CBOIMCTB JaHHOTO rasa.

Puc. 7. Ilpubops! a1 coGupanus ra3os

(A) (b)

/ i (:ﬂ
—— e ¥
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JleMoHCcTpanMOHHBIH IKcIepUMEeHT Ne 3. «3aKOH CoOXpaHeHHsI MACCHI BellleCTB)»

Teopernueckas yactb. [Ipu u3ydeHnn TaHHON TEMBI 1EI€CO00pa3HO CO3AaTh MPOOIEMHYIO CUTYAILUIO, Ul pa3pelIeHHs

KOTOpOM ydaluecs: BbIABUTAIOT TUIOTE3bl, TPeOyIolIMe 3KCIepuMEHTaIbHOI MpoBepku. [Ipu oOcyKIeHUHN TPEIIOKEHHBIX BapUAHTOB MPOBEPKU
BBIIBUHYTBIX TMIIOTE€3 BOCBMUKIIACCHUKH MPEAJIAraloT pa3jIMyHble BApUaHThl KOHCTPYKIMH IIPUOOPOB, T.€. MPOSBIIAIOT TBOPUECKYIO AKTUBHOCTD, B
X0JIe KOTOPOH MPOUCXOAUT MEPEOCMBICTICHIE MTPUOOPETAEMbIX 3HAHUM.

Ha ypoke ywammuecst y3Hator o paborax M. B. JlomonocoBa u A. JlaByasbe, MOCBSAIIEHHBIX OTKPHITHIO 3aKOHA COXPAHECHHSI MAacChl BEIIECTB,
bopMynUpPYIOT 3aKOH, MPUXOAST K BBIBOAY, YTO Macca BELIECTB B XOJI€ PEaKUUU JIOJDKHA OCTaBaTbCs MOCTOSHHOW. J[OOMBIIMCH MOHUMAaHHUS
JTAHHOTO TE3MCA, YUUTEIIb IEMOHCTPUPYET IKCIIEPUMEHT .

[TpakTryeckas yactb. Llenb paboThl: SKCIEpUMEHTANILHO TOKA3aTh 3aKOH COXPAHEHHS MAaCChl BELIECTB .

HononnumenvHoe 060py0osarue. BEChl TEXHOXUMUYECKUE WU JIEKTPOHHBIE; CBEYa; K0yI0a m1ockofoHHast 250 MIT; T0JKKa AJIs COKUTaHUS BEIIECTB.
Mamepuaﬂbl upeakmuebl: CBCya.

Texnuka bezonacrocmu’ BHIOTHITH TPEOOBaHMS TPU pabOTe C OTKPBITHIM IIJIAMEHEM.

Unempyrkyusa x evinonnenuro: Ha pbIYaKHBIX WM DJIEKTPOHHBIX BeCaxX ypPaBHOBEIIMBAETCS CBEYa, a 3aT€M YUUTENb 3aKuraer e€. Yuaiuecs
Ha6JHOI[aIOT, 4yTO0 B TeyeHue ~1 muH PaBHOBCCHUEC BCECOB HApPyHIACTCsA, YalllKa C FOpSIHIGfI CBEUOH MMOAHUMACTCA BBEPX. y‘IaHII/IMCSI 3aJal0TCA
Bonpockl: «Kak MoxxHO 00bsAcHUTH Habmomaemblil ¢dakt? Kak 3TOT (akT cormacyercss ¢ 3aKOHOM COXpaHEHHsI Macchl BemlecTB?» OOcyxaeHue
JAHHBIX BOIPOCOB IMPUBOJIUT YUAIIUXCS K MBICIIA O TOM, YTO SKCIIEPUMEHT MTPOBEAEH HEKOPPEKTHO, CIEAYET U3MEHUTh KOHCTPYKIIUIO MpUOopa.
VYuurens 3apaHee TOHKEH MOATOTOBUTH KOJIOY JOCTATOYHO O0IBIIOr0 00BEMA ¢ XOPOIIO MOJOTHAHHON MPOOKOH, B KOTOPYIO BCTABJICHA JIOKEUKA.
B noxeuke 3akperuisiercsi cBeva. Bech mpubop B cOope 3apaHee ypaBHOBeminBaeTcs Ha Becax (puc. 8) . Korma
yyauecsi IpUuxoJsT K BbIBO/Y, UTO OIBIT CIEAYET MPOBOAUTH B 3aKPHITOM MpUOOpe, YUUTENb JOCTAET BECHI C KOJIOOH,
3a)KUTAeT CBeUY, 3aKPEIUIEHHYIO B JI0OKEUKE, BHOCUT B KOJIOY U MJIOTHO 3aKpbIBaeT. YUalluecs BUASAT, YTO PaBHOBECHE
BECOB HE HAapYIIAeTcs B X0/1€ BCEr0 IKCIIEPUMEHTA .

Puc. 8. Ilpubop asist 1eMOHCTpAIK 3aKOHA COXPAaHEHHS MacChl BEIIECTB

BoiBoabI:

B BBIBO/1aX HEOOXOAUMO OTPA3UTh TE3UC, YTO MACCA BEIECTB MPHU MPOTECKAHUU XUMUYECKON PEaKITUN COXPAHSIETC .
Konmponvuwie 6éonpocnwi:

3anmanus 11 pa3BUTUS PYHKITMOHATEHON TPaMOTHOCTH

1. TIpu ropenuu ApoB ocTa€Tcs 30i1a. Macca 30J1b1 MEHBITIE MAacChl B3SITBHIX JIUIS CKUTaHMs IpoB. Kak MOXHO OOBSICHUTH 3TOT (akT?

2. JInst mpurotoBieHust MsicHOro OylboHa TOBap B35 Kycok Msica Maccoil 1 kxr . Ilocne Bapku kycok msca cran BecuTh 800 r . [Touemy macca
N3MEHMIACh?
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JdeMoHcTpannoHHblii 3kcniepuMeHT Ne 4. «OmnpeiesieHne cocTaBa BoO3IyxXa»

Teopernueckas yacts. [lepen mpoBeneHHEM IKCIIEPUMEHTA YYaIUMCS HEOOXOIUMO OOBSICHUTH YCTPOHCTBO

npudopa, 4To 03HAYAIOT AejeHuUs. Takke He0OX0AUMO YOS TUTHCS, YTO IPOOKa MPUOOPa FrepMETUYHO 3aKPBIBACT COCY/I.

[MpakTudeckas yacth. L{enb paboThI: SKCIIEPUMEHTAIBHO OMPEILIIUTh OOBEMHYIO JIOJII0 KHCIOPOAa B BO3IYXE .

Honornumenvroe 060opydosanue’ IpuOOP ISl ONPEACICHUS COCTaBa BO3yXa, INTATHB, CIIMPTOBKA, CTEKJISIHHAS TaJI0YKa, TyYHHA, CTAKaH C BOJIOM.
Mamepuanet u peaxmuewi: KpacHslid pochop.

Texnuka 6ezonacnocmu’. C 0CTOPOKHOCTBIO 00paIaThCs ¢ TopsuM hocdopom.

Hncmpykyust K 661n0IHEHUIO

1. Kpucranmu3arop HanoJOBHHY 3anoHUTE Bo10. Ha moBepxHOCTh BoABI moMecTuTe GapdopoByto vamky ¢ 1—1,5 r cyxoro kpacHoro ¢gocdopa.
2.00paTuTe BHUMaHUE HAa HEOOXOAMMOE YCJIOBHE JKCIIEPUMEHTa — BIAXHBIA (Qochop MCnosabp3oBaTh Henb3s! Dochopa NOHKHO OBITH B3STO
Ooutblile, yeM TpeOyeTCsl IS CBSI3bIBAHHS BCETO KUCIOPOA, HAXOSIIECTOCs B COCY/IC.

3. OTkpoiiTe poOKy MPUOOpa U MOMECTUTE KOJOKOJI B KPUCTALTU3ATOP C BOJOW. [lorpy3ute KOJOKOJI B BOJIY HACTOJIBKO, YTOOBI YPOBEHBb BOJIBI
COBIAJIAJI C HIDKHUM JICJICHUEM KoJiokoia. [Ipu 3ToM HWKHUI Kpail KOJIOKOoJIa He JO0JKEH JOXOIUTh 10 JHA KpUCTAIUIM3aTopa . J{jist 3TOro KoJIoKos
3aKpEnuTe B IITATHBE WM TIOMECTUTE HA JTHO KPUCTAJUIM3ATOPA JIBE CTCKIITHHBIC MTATOYKH .

4.CuibHO Pa30rpeB KOHEIl CTCKISHHOW MAJOYKH, OMyCcTUTE € B KoJokodl W mojoxrure (ocdop. Kak Tombko docdop 3aropencs, ObICTpO
U3BJICKUTE MMAaJOYKy M 3aKPOHTE KOJOKOI MpoOKoi. Kosjokon 3amonHseTcss TycThiM OelbIM JBIMOM, COCTOSIIMM M3 YacTH4eK (ochOopHOro
AHTHIPUIA.

5.1Tpu ropennu Qocdopa 00bEM BO3ayxa BHYTPU KOJIOKOJNIA BHAYale OT HAarpeBaHUS HEMHOTO YBEJIMYMBAETCS, a YPOBEHb BOJBI B KOJOKOJE
noHmwkaercss . [lo mMepe pacxooBaHHs KHCIOpOJA IUIaMsi MOCTENEHHO racHeT. benblid ¢ocdopHblii aHruapua pactopsiercss B Boge . Cocyn
OXJIQXKJAETCsI, Ta3 B KOJOKOJIE IIOCTENIEHHO YMEHbBIIAeTCsl B 00bEME . YPOBEHB BOJIbI B KOJIOKOJIE TIOBBIIIAETCS . B KprcTamum3aTop qo1eiTe BOIbI B
TaKOM 00beMe, YTOOBI BHYTPH U CHAPYXH KOJIOKOJIA YPOBHH OBUTH OJIMHAKOBBI M COBIAIAIH CO BTOPHIM JICIICHHEM KOJIOKOJIA.

6 . OTKpoiiTe MPUOOP M MPH MOMOIIH TOPSIIEH JIydHHBI yOSTUTECh B TOM, YTO OCTABIIHICS B KOJOKOJIE I'a3 HE MOIICPKUBAET TOPCHHSI.

Pesynbrarer HaOMOACHUI

Yucno nenenuit B npudope, Yucno nenenuit B npudope,
3aIl0JIHEHHBIX BO3/TyXOM (110 3aIl0JIHEHHBIX Ta3aMH (11ocie Kaxoii ra3z npopearuposan?
MPOBEJICHUS PEAKLINN ) MPOBEJICHUS PEAKIIVH)

BbiBOabBI:

B BBIBO/IaX yKa3aTh COAEpKaHKe KUCIOpoia B Bo3ayxe (B %0).

Kontponbasie Bonpockr: 1.Kakoii ra3 pacxomyercs npu cxxuranuu ¢pocdopa B Bo3ayxe? 2.Kakoit 00béM kucioposa B Bo3ayxe? CKOIBKO 3TO
cocrapmsieT B mporenTax? 3.ITouemy it mpoBeneHus dKCiepuMenTa 6epyT u30bITok ocdopa?

4.Kakoii ra3 octajics B KOJI0KoJIe Tiociie cropanust ¢pocdopa? 5.3amanus myist moarorosku k 'MA, BITP

VYkaxuTe, B KaKylo TPYIITY BXOJIAT BEIIECTBA, 3arPs3HSIOMINE BO3AYX:

1. BOJIIHOM Tap, YIIAEKUCIbIN ra3; 2.CepHUCTBIN T'a3, OKCUJIBI a30Ta; 3. KUCIOPO/, a30T; 4.re’auil, KUCIOPOI
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9 kiacc

JdemoncTpauuoHHbIii 3kcniepumMenT Ne 1. «TenioBoii 3¢ ekt pacTBOpeHNs BelieCTB B BOAe»
Teopernueckas yacTh. PacTBopeHue BeliecTB IMpeCcTaBisieT co00i ClI0KHOE (HU3UKO-XMMHUECKOE SIBICHUE, 3aBUCSIIEEe OT MIPUPOIbI
PacTBOPEHHOTO BEIIECTBA M PACTBOPUTEIS, OT TEMIIEPATYPhl U KOHIICHTPALIUU 00Pa3yIOIIErocsi pacTBOpA.

[Ipu pacTBOpeHMM KPUCTAIUIMYECKUX BELIECTB B BOJE IMPOUCXOAAT TPU OCHOBHBIX Ipolecca. l.Pa3pylieHne KpucTauiMuecKol peméTku
pacTBOPsAEMOro BEIIECTBA — IHIOTEPMUYECKUI IpOLIECC.

2.T'mapatanus, T.e. B3aUMOJICHCTBUE YacTUL (MOHOB MJIM MOJIEKYJI) pacCTBOPSEMOI0 BEILIECTBA C MOJIEKYJIaMH BOJbI — 3K30TEPMUUYECKUIN MPOLIECC .
3.IlepeHoC THUAPATUPOBAHHBIX YACTHUI] OT TPAHUIBI KPUCTAUI-PACTBOP B OO 00BEM pacTBOpa, ATOT MPOLECC HE COMPOBOXKIACTCA HU
BBIJICJICHUEM, HU MOTJIOUIEHUEM TEIIOTHI.

B 3aBucumocTH OT TOTO, TEIUIOBOH 3P PEeKT KaKOro W3 ABYX MPOIECCOB (pa3pylIeHHE KPHUCTA/UIa WU THIPATAUS YaCTHIl) MPeodIagaeT, oomuit
TEIUI0BOM 2PPEKT pacTBOPEHHUS MOKET ObITh BEIMUYUHON MOJIOKUTEIHHON WIIM OTPUIIATENILHOM.

[pakTuyeckast 9actb. [Jenb pabomoi. ONPENEIUTH TEIUIOBOM Y3PPEKT pacTBOPEHHSI CEPHOM KUCIOTHI, THAPOKCHIA HATPUS U HUTPATa AMMOHHS .
Ilepeuens oamuukog yugposoti 1abopamopuu. JATINK TEMIEPATYPHI MITATHHOBBIH .

Jononnumenvnoe ob6opyoosanue:. ctakad Ha 150 M — 3 IIT.; CTEKJISTHHAS MMAJI0YKa; MPOMBIBAJIKA; MEpPHAst MPOOUPKa; mMIaTeib — 2 T .

Mamepuanvt u peakmuewi: cepHas KUCa0Ta (KOHII .); TUAPOKCHI HATPUS KPUCTAIMYCCKUN; HUTPAT aMMOHHS .

Texnuxa 6ezonacnocmu. 1.CepHasi KUCIOTa W THAPOKCHA HATpUsl SIBISIFOTCS arpeCCHBHBIMH BemlecTBaMH. HeoOxommmo ocreperatbcs HX
MOMAaJIaHusl Ha KOXYy U ofexnay. 2.bepeur rmaza! 3.HeoOxomumo mMOMHUTH MpaBWiIo pa3BeneHus kucior. 4.Ha paGodem mecte NOMKHBI OBITH
HeUTpanu3yooue cpeactBa: 2%-Hble pacTBOPHI TUAPOKapOOHATa HATPUSI U YKCYCHOM KUCIIOTHI.

Huempykyus k 6blnonHenuro:

1.B mepBbrIii crakan Hasieite 50 Mt Bogpl. 2.C TOMOIIBIO TaTYHKA OMPEIEITUTE € TeMIIepaTypy.

3.OtmeppTe 10 M KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI U MEAJIEHHO, IIPU NMEpPEMEUINBAaHUN PACTBOPA CTEKISHHOW MaJOYKOM BIMBAWTE CEPHYIO
kucinoTy. OOpaTtuTe BHHMaHHME Ha MOPAJOK CMEIIMBAaHUS BOJBI U cepHOH kucinoTel! CienuTe 3a M3MEHEHMEM TEeMIIEpaTyphl IPU PAaCTBOPEHUU
kucnotel. Hanbomnee BrIcOKOE MOKa3aHUe TEMIEpATyphl 3aHecUTe B TabauIy. JlaTuyuk TIIATEIbHO POMOITE BOJOH.

4.Bo BTOpOH CTakaH MOMECTUTE OKOJO 8 I' TBEPAOro MOPOIIKA I'MApokcuaa Harpus U BiedTe 50 mi Boasl. OmycTHTE JAaTYUK TEMIIEpPATyphl U
nepemMeniaiite pactBop. OTMEThTE caMO€ BBICOKOE 3HaUeHHE TeMIepaTypbl. THiaTeapHO MPOMONTE TaTYUK BOJOM.

5.B TpeTuii cTakaH HaCcHIIBTE 15 T MENIKOKPUCTALNTHIECKOTO HUTpaTa aMMOHUs U nipusieiite 50 Myt Bobl. OMyCTUTE JATYUK TEMITEpaTyphbl U OBICTPO
nepemMeniaiite pacrsop. Hanbonee HU3Kk0e 3HaUeHNE TEMIIEpaTyphl 3aHECUTE B TaOIUILY.

Pesynbrarsl u3MepeHnii/Habmo1eHHi

Hccnenyemas cuctemMa JIMCTHILIMPOBAaHHAS BOJA Bona + H2SO4 Bona + NaOH Bona + NH4NO3

Temmnepartypa, °C
Buisoowt:
OT1pa3uTh, Kakoi TerioBoi 3pPexT npeodaaaeT npu pacCTBOPEHUH B BOJIE CEPHOI KUCIIOTHI, HUTPaTa aMMOHUS, TUAPOKCH 1A HATPUSL.
Koumponwvnuie éonpocswi:

1.00BsicHUTE, TOYEMY NTPU PACTBOPEHUU OJHUX BEIIECTB B BOJIE BBIJCISCTCS TEIUIOTA, APYTUX — MOTJIONIACTCS.

2.Ilpennonoxute TermioBor 3(eKT mporecca pacCTBOPEHHS B BOJAE THAPOKCHIA KaJIHSI.
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IIpakTyeckas padora Ne 1. Dj1eKTPOIUTHI H HEIJIEKTPOJIUTHI \

Teopernueckas yacTtb. [Ipu pacTBOpeHUU B BOJE€ MOHHBIX COCAMHEHUMN MOJIAPHBIE MOJIEKYJIbI BOJBI OKPYKAIOT (COJIbBATUPYIOT) 3apsKEHHbIE HOHBI,
NEePEeBOsl UX B pacTBOp. MOJEKyJspHbIE COCIUHEHUS COJbBAaTHUPYIOTCS, HO HE paclaJaloTcs Ha HMOHBI . B mepBoMm ciyyae pacTBOp IPOBOAUT
INEKTPUYECKUI TOK, BO BTOPOM HET .

Onpenenutb NMPUHAAICKHOCTh BEIIECTBA WM PACTBOpPA BELIECTBA K AIEKTPOJIMTAM MOKHO IPU NOMOUIM M3MEPEHHUS 3JIEKTPONpoBOAHOCTH. Ecnu
3NEKTPONPOBOJAHOCTh BEJIMKA, TO HCCIEAYEeMbIii OO0BEKT — 3JeKTponuT. Eciam 3HaueHue snektponpoBoaHocTH Menbiie 20 MkCwm/cM, TO 3TO
HERJIEKTPOJIUT .

[TpakTHyeckas 4acTh.

L]env pabomul. onpenenuTh NPUHAIEKHOCTD BELLIECTB, CMECEH BEILIECTB U PACTBOPOB BELLIECTB K 3JIEKTPOJIUTAM U HEAJIEKTPOJIUTAM .

Ilepeuens damuuxos yughposoii rabopamopuu. NATUUK SIEKTPONPOBOAHOCTH . JlomomHuTenbHOe 00OpyAoBaHME: cTakaHbl Ha 50 MII; IITATHUB C
3KMMOM; IIPOMBIBAJIKA . Marepuansl U peakTUBBI: AUCTUIUIMPOBaHHAs Boja; 1Mo 20 MJI 3TUJIIOBOTO CIUPTA, O€H3WHA, KepocuHa; 5%-HOro pacTBOpa
caxapo3sl, pactBopa crimpta (1:1), 5%-Horo pacTBopa XJiopuaa HaTpus; 5%-HOro pacTBopa XJIOpoBoaopoaa; S%-HOro pacTBopa THAPOKCHIA HATPHS,
nmoBapeHHas coJib (TBEpAas), caxap (TBEPIBIN) .

Texnuka 6ezonachocmu. 1lpu paboTe ¢ TOPIOYNMH KHUIKOCTSIMU (CIUPT, OCH3MH, KEPOCHH) BOIHM3H HE JOJDKHO OBITh OTKPBITOTO OTHSI.

HUncempyryus k gblnonnenuio:

1.B cTakaH nmoMecTuTe MOBApPEHHYIO COJIb U OIYCTUTE B CTAKaH JAaTYHUK 3JIEKTPOIPOBOAHOCTH . [IpOBOAUT 1M COJIb 3NIEKTPUUECKUM TOK?
2.AHanornusble ACMCTBUS IPOBEAUTE C caxapo3oi . 3 . B crakan Haneiite 20 MJ1 HcCIeayeMOro pacTBOpA.

4.0nycTuTe B HETO JAaTYUK AJIEKTPONPOBOJIHOCTH, 3aKpEIUIEHHBIN B janke mratuBa. HabmonaiiTe 3a ©13MEHEHHMEM 3HAUYEHUS AJIEKTPONPOBOJIHOCTH.
Korna nokazanus nat4mka nepectaHyT U3MEHSATHCS, 3aMUIINTE €ro 3HaYeHHe B TaOJIHUILY .

5.00parute BHUMaHue! JlaTuuK mocie Ka)xaoro OIbITa THIATEIbHO MPOMBIBAETCS BOJAOU. 6.3aT€M HaTUMK OMYCTUTE B CIECIYIOIIUNA PacTBOP .

AHasiornyHble AeWCTBUS MPOJIeNIaliTe CO BCEMH PaCTBOPaMHU. PesynbTarhl n3mMepeHuit
Ne onbita| Hazanue BemecTBa, pactBopa | 3Hau€HHE 3JIEKTPOIPOBOAHOCTH, MKCM/CM DNEKTPOIUT WIIN HEANEKTPOIIUT
1
2

Koumponvnvie sonpocuwi:

1.0O6pamatoT BHUMaHKUE, YTO HU JTUCTHILTUPOBAHHAS BOJA, HU TBEPAAsl COJIb HE MPOBOIAT ANEKTPUUIECKOro Toka. TeM He MeHee pacTBOp COJU B BOJIE
MIPOBOJIUT JIEKTPUUECKHA TOK. DTO 3HAYUT, YTO B PaCTBOPE OTKYIA-TO TMOSBIISIOTCS MOABMKHBIE 3apsabl. [log 3To HaOMIOACHNE BBOIAT ONpeIeiieHNe
3JIEKTPOJIUTA U MEXAHU3M SJIEKTPOJIUTUUECKONU TUCCOIUAIUY.

2 . Becerna nu BoaHBIE pacTBOPHI BELIECTB MPOBOAAT AIEKTpuueckui Tok? He Bcerna, T.e. HEKOTOpBIE BEIIECTBA HE JAlOT MOHOB MPH PACTBOPEHUH .
DTO — BeIlleCTBA C MOJIEKYJISIPHOM KPUCTAJUIMYECKOM pemeTkoi. 3.3aganus nis noarorosku k ['MA, BITP

A) K x0opo1110 pacTBOPUMBIM 3JIEKTPOJIUTAM OTHOCATCS:

l.ruapoxcun 6apus; 2.¢ocdat maruus; 3.cynbua meau(ll); 4.xkapboHaT KanpLus.

b) DnexTpudeckuii TOK IPOBOJIUT:

l.pacTBOp ATUIOBOTO CIIUPTA; 2.paCTBOP IIIULIEPUHA; 3.paCTBOP TIIFOKO3bI; 4.paCTBOP THAPOKCUAA KATbIIHS.

JladopaTropHblii onbIT Ne 1. « Binsinue pacTBOpUTEIsl HA JUCCONUALIMIOY
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Teopernyeckas yactb. Bo MHOTHX XJOpHAaX MNEPEXOIHBIX METAJJIOB CBSI3M MMEIOT B 3HAYUTEIBHON MEpe KOBAJICHTHBIM XapakTep . MaononasipHbie
pacTBopuTeNd (COHPT WM AaIleTOH) COJNBBATHPYIOT MOJCKYIbl [enukoM. [Ipum 1o0aBieHWH BOJIBI OHA COJNBBATHPYET HWOHBI, BBI3BIBAS
3JIEKTPOJINTUYECKYIO Tucconuanuio . L{BeT pacTBopa npu 3TOM U3MEHSETCS], a AIEKTPOIPOBOAHOCTD PE3KO BO3PACTAET .

[TpakTryeckas yactb. Llenb paboThl: chopMupoBaThH NPEACTABICHUE O POJIU PACTBOPUTEIIS B SJICKTPOIUTHUECKOMN TUCCOLMALINU.

Ilepeuens oamuuxos yugposot 1abopamopuu’. NaTIAK IEKTPOITPOBOTHOCTH .

Hononnumenvroe obopyoosanue. iBa BBICOKMX XUMHUYECKUX cTakana (50 Mi1); CTeKITHHAsI TAJIOYKa.

Mamepuanwt u peakmusor: CuCl2 6e3BoaHBIN (MMEET KOPUIHEBBIN 1BET . [lomyyaror, HarpeBas KpUCTAUIOTHAPAT B YAIIKe JJIS BHIMTAPUBAHKS . XPAHAT
B IJIOTHO 3aKPBITOM COCY/IE); alleTOH UJIU CIUPT .

Texnuxa 6e3onacnocmu: 1 . CnupT U alleToH — roprouue BemiecTBa. He mcnonp3oBaTh OTKphITOE Iams. CrenuanbHble Mepbl 0€30MacHOCTH MPHU
paboTe ¢ TOPIOYNMHU KUIKOCTSIME. V30eraTh monaganus coJield Meu Ha KOXKY B OJCKIY, TaK KaK OHU SJIOBUTHI.

2 . Ilpu monagaHuu CMBITh XOJIOTHOW BOAOW O€3 MbLIA.

Hnempykyus K 8b1noHenHuro:

1.B xumuueckuii crakan HaceinbTe ~0,5 r 6e3Boanoro xmopuaa meau (II) CuCl2 u naneiite ~25 M1 cCiUpTa WK AllETOHA .

2.PacTBOpHTE BEIIECTBO, NMEPEMENINBAsI COJIEP)KMMOE CTaKaHa CTEKJISTHHOM Majioukoil. Eciu pacTBOPHUTH COJb MOJHOCTHIO HE YHAETCs, aKKypaTHO
CJIeTe MOJyYEHHBIN PaCTBOP B APYrOM CTaKaH.

3.Ilorpy3ute B pacTBOp Iy JAaTYHKA HIEKTPOIPOBOJIHOCTH U U3MEPHTE IIEKTPOIPOBOTHOCTD .

4. ObpaTtuTe BHUMaHUE Ha IIBET pacTBopa. [Ipuineiite k pactBopy 25 M Bojbl. [lepemenaiite, 0OpaTtuTe BHUMaHHE HA U3MEHEHHE OKPACKH.

5.M3MepbTe 2IIEKTPOIPOBOIHOCTD ITOIIY4EHHOTO PacTBOpA .

Pe3ynbrarsl u3MepeHnit/Habmo1eHHi

BemectBo DNEKTPONPOBOJHOCTh B CIUPTE (ALIETOHE) DNEKTPONPOBOAHOCTH MOCIE JOOABIEHUS BOJBI

Xnopun menu (1)
Bb1600b1: OTpa3uTh BIMSHHE PACTBOPHUTEIIS Ha DIIEKTPOIIPOBOIHOCTH COJIH.

Konmponvusie 6onpocwi: 1.0 4€M CBUACTENBCTBYET POCT 3JIEKTPONPOBOIHOCTH COJH NPH 00aBiIeHuH Bobl? 2 . [Touemy n3MeHseTcs IBET pacTBopa?
3 . Kax BimsieT nmpupo/ia pacTBOPUTEISI Ha DIIEKTPOIUTHIECKYIO HCCOIAAIIHIO?

JlaGopaTopHblii onbIT Ne 2. «CuiibHBIE U cJ1a0ble J1eKTPOJIUTHD

TeopeTrnueckas 4acTb. DIIEKTPOIUTAMHU HA3BIBAIOTCS BEIIECTBA, PACMHAIAIOIINECs HA MOHBI BCIEICTBUE AIEKTPOITUTUYECKON

JTUCCONMAITNU. PacTBOPHI AJIEKTPOJIUTOB SIBJISFOTCS TIPOBOJHHKAMH BTOPOTO POJia, TaK Kak TMPOBOMAT SJEKTPHUYCCKHA TOK 3a Ccu€T WoHOB. [lo
CIIOCOOHOCTH K DJIEKTPOTUTHYECKON JUCCOLMAIMHU AJIEKTPOJIMTHI YCIOBHO Pa3felisaiOT Ha CHIIbHBIE U cia0bie. CUIbHBIE 3JEKTPOIUTHI MPAKTUYECKU
MOJTHOCTBIO JINCCOIIMUPOBAHBI HA MOHBI B pa30aBJICHHBIX pacTBOpax . K HUM OTHOCSTCS MHOTHE HEOPTAHWYECKUE COJTH, HEKOTOPBIC KUCIOTHI U MIEIIOYH
. CraOple 3JIeKTpO- JIUTHI JINITh YaCTUYHO JIUCCOIMUPOBAHBI HA MOHBI, KOTOPBIE HAXOAATCS B JUHAMHYESCKOM PAaBHOBECHHU C HEIUCCOIIMHPOBAHHBIMHU
Monekynamu . K c1aGpiM 37€KTpOoIrTaM OTHOCSATCS MHOTHE OPTaHUYeCKUE KUCIOTHI 1 OCHOBAHHUS .

[TpakTrdeckas 4actb. [lens pabomul: ONPENEIHTh, SBISIOTCS JU BBIJAHHBIC BEIIECTBA CHJIBHBIMH WIIH CIIA0OBIMH JJIEKTPOJUTAMH Ha OCHOBAHHH
U3MEPEHUS DIIEKTPOIIPOBOIHOCTH UX PACTBOPOB .

Ilepeuenv damuuxos yugposou 1abopamopuu’. TATIUK SIEKTPOIPOBOJTHOCTH .

HHononrnumenvHoe 060pydosanue: TpU XUMUYECKUX cTakaHa (25—50 Mi1), mpoMBbIBaliKa C TUCTHUILTUPOBAHHON BOJIOM .

Mamepuanwt u peaxmussi. 10 Y%-HbIe paCTBOPHI COISTHOM, a30THON M YKCYCHOM KHCIIOT (3KeJIaTeIbHO B KalelbHUIIAX ); (UIBTPOBAIbHAS Oymara .
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Texnuka 6ezonacnocmu’. Cobnoaiite Mepsl 0€30IacHOCTH MPH padoTe ¢ KUCIOTaMU U IIEI0YaMHU. \

Hucmpykyus K 66inoIHeHUIo:

1. B Tpu crakana HaneiTe 1o 25—>50 M1 IUCTHUIIIMPOBAHHOM BOIBI.
2. B niepBrlii cTakaH 100aBbTe 1 Kamito yKCYCHON KUCIIOTBI, BO BTOPOM — COJITHOM, B TPETUI — a30THOM.

3. 3MepbTe 2JeKTpONpOBOAHOCTD KaX/10r0 PacTBOPA, BEITUPAs ILYyT (PMIBTPOBAIBHOM OyMaroi mocie Kaxa0ro M3MepeHus .
Pesynbrarsl n3aMepeHui

Ne ipo6b1  [3HAUeHME 3IeKTponpoBoAHOCTH, MKCM/cM  |Ha3BaHMe BBIIaHHOTO BEIIECTBA

1
2
3

Bvi6o0wv1: OTpasurte NpUHAAIICKHOCTh BEIICCTB K CUIIBHBIM U CJIA0BIM AJICKTPOJIUTaM. KOHTPOIbHBIE BOIIPOCHI:
1.IToueMy pacTBOp COJIIHOM KUCIIOTHI JIy4dlle IPOBOJUT IEKTPUUECKUIN TOK IO CPABHEHUIO C PACTBOPOM YKCYCHOU KHCIIOTHI?
2.K KakuM 3JIeKTpOIMTaM OTHOCUTCS pacTBOp a30THOM KucaoThl? 3 . 3amanue aig noarotoBku k ['MA, BITP

DopMyITBI TOJIBKO CIA0BIX SJIEKTPOIUTOB MPEACTABICHBI B PAY:
1.Ca(OH)2, H2S, HoSOs 2.H2CO3, NH3-H20, HoS  3.KOH, KNO3, HCI  4.ZnSQO4, MgCl, HBr

JeMoHcTpanuOHHbIH oNbIT Ne 2. «M3y4yeHne BAUSIHUA Pa3JHYHBIX (JAKTOPOB HA CKOPOCTh pPeaKkui»

Teopernueckas yactb. CylecTBYIOT pa3Hble MOAUGUKAIMKM MPUOOpa I U3YUSHHs] XUMUUECKUX peakiuil. B oqHON KOHCTPYKIIMHM POJIb peakTopa
BBITNOJIHAET 00bIYHAS TPOOUPKA, B Ipyroi, 6osee coBpeMeHHOM, — cocyn Jlannonbra.

OpHaKo TeXHHUKA JEMOHCTPAIMU YKCTIEPUMEHTA OCTAETCS OIMHAKOBOW. MEHSETCsI JINIIb TOPSIIOK CMEIIMBAaHUs pearupyromux Bemiects. CHavana B
pOOUPKY-PEaKTOp 3aIMBACTCS PACTBOP KUCIIOTHI, @ B HETO MTOMENIaeTcsl TBEPI0e BEUIeCTBO (IIMHK, MPaMop).

IIpakTuyeckas yacTb. Llens paboThl: H3Y4NTh BIUSHUE PA3IUYHBIX (DAKTOPOB HAa CKOPOCTh XUMUUECKOM peakLnu.

Ilepeuens damuukos yugposoti nabopamopuuy’. TaTUUK TEMIIEPATYPHI IJIATUHOBBIH.

Jlononnumenvhoe 060pyodosanue’. MPUOOP IS U3YICHUS CKOPOCTH XMMHYSCKHUX PEAKIIHi; dJIEKTPUYecKas IUTMTKA; CTakaH XuMHudeckuid Ha 250 mut;
IINATeNh; KPUCTAJTM3ATOP IS IPOMbIBaHUsI cocynoB Jlannonbra; npooupku 11X-21 (3 wr .) .

Mamepuaner u peakmuewi: consinas kuciorta (4%-uplit); consiHas kucnora (10%-Hblit); KyCOYKH MpamMopa; TIOPOIIOK MpaMopa; yKcycHast kuciota (6%-
HBIN); IUHK; IepOoKCcHT Bojopoa (3%-Hbiit); nuokcu mapranima (1V) .

Texnuka bezonacnocmu: CoONrOaTh MIpaBwiia pabOTHI C KUCIOTAMU M HArPeBaTEIbHBIMH AJIEKTPHYECKUMHE TPUO0- PaMH .

Huempyxyus K 6b1noaHeHuio:

Onvim 1.BnusiHre IPUPO/IBI pearupyroiux BeIeCTB Ha CKOPOCTh XUMHUECKOW peakliuu

B oxgno xoneno cocyna Jlannonsra Haneire 3 ma 1 M pacTBop ykcycHOU KUCIOTHI (f6%-HbII pacTBOp), B APYroe KOJEHO NMOMeCTUTe 2—3 rpaHyJibl
nuHKa. Bo Bropoit cocya Jlan- monsta Haneiite 3 mun 1 M consiHoM kucnotsl (@4%-HbIi), B Ipyroe KoJeHo — 2—3 TpaHynsl uHKA . [Ipucoenunure
cocynibl JIaH07bTa K MAHOMETPUYECKUM TPYOKaM.

Obpamume enumanue! OIHOBPEMEHHO TMepeseiTe KHUCIOTHI B cocynax Jlammombra Kk TpaHynam IuHKa. CpaBHUTE YPOBHHM JKHIKOCTH B
MaHOMETPHYECKUX TpyOKax. VYuyaruecs AenatoT BBIBOJ O Pa3HOM CKOPOCTH XUMUYECKUX PEaKLui .



Onvim 2. BnusiHre KOHLIEHTPALMK PEarupyIOIMX BELECTB HA CKOPOCTh XUMHUECKON peakiuu
B onno xoneno cocyna Jlanponera Haneite 3 Mt 4%-HOM CONSTHOM KUCIOTHI, B IPYroe KOJIEHO nmoMecTute 2—3 rpaHyisl HUHKA . Bo BTOpo# cocyn
Jlanponera Haneiite 3 ma 10%-HO#M CONSHON KHUCIIOTHI, B JApyroe KoleHo — 2—3 rpaHynbl IuHKA. llpucoeamnurte cocynsl JlaHmonpra K
MaHOMETPUYECKUM TpyOKaMm.

OOpatute BHUMaHue! ORHOBpEMEHHO IepeneiiTe KuciaoThl B cocynax Jlawmonbra Kk rpaHynaM 1uHKa. CpaBHUTE YpOBHU JKHUJKOCTH B
MaHOMETPHUYECKUX TPYOKax. VYuamuecs 1e1at0T BbIBOJ O pa3HONW CKOPOCTH XUMHUYECKUX PEAKLIUH.

Onvim 3. BnusiHre TeMIiepaTypbl pearupyroyx BeIecTB Ha CKOPOCTh XUMUYECKOH peakiuu

B oxHo koneno cocyna Jlangonera Hanmelte 3 M 10 % consiHOM KHMCIIOTBI, B APYroe KOJIEHO IOMECTUTe 2—3 rpaHyiibl HMHKA . Bo BTOpOil cocyn
Jlanponbra HanedTe 3 mu 10%-HOH cois- HOM KHCIOTHI, Harperoil Ha BouxsHoW Oane no0 50 °C, B apyroe KojeHO — 2—3 TpaHylbl IHMHKA.
[Tpucoenuuure cocyas! Jlana0nbTa K MAHOMETPUUECKUM TPYOKaM.

Oo6patute BHUMaHue! OAHOBpEMEHHO IHiepeseiiTe KUCIOThl B cocynax Jlanmonbra k rpanynaM 1uHKa. CpaBHUTE YpOBHU JKUJIKOCTH B
MaHOMETPHUYECKUX TPYOKax. VYuyamuecs ae1ar0T BBIBOJ] O Pa3HOM CKOPOCTH XUMUYECKUX PEaKIHi .

Onvim Ne 4. BiaystHue TOBEPXHOCTU CONTPUKOCHOBEHUS pEarMpyroIIUX BEIIECTB HA CKOPOCTh XUMUYECKON PEAKIIUU

B oano koneno cocyna Jlangonsra Hanelte 3 mi 4%-HO# COISIHON KUCIOTHI, B Jpyroe KOJeHO moMecTuTe 1 I Mpamopa, B3TOro B BUje Kycouka. Bo
BTOpOil cocyn Jlannonbra Haneire 3 mi 4%-HOil CONHOM KUCIOTHI, B Ipyroe KojeHo — 1 r nopouika Mmpamopa. [Ipucoeaunure cocynsl Jlangonsra K
MaHOMETPUYECKUM TpyOKaMm.

Obpamume enumanue! OIHOBPEMEHHO IepelieliTe KUCIOThI B cocynax Jlanmonbra k Mpamopy uuHka. CpaBHUTE YPOBHU JKMJIKOCTH B
MaHOMETPHUYECKUX TPYOKax. VYyamuecs nenaroT BbIBOJ O Pa3HOW CKOPOCTH XMMUYECKUX PEAKLUIL.

Onwvim 5. BnusiHue kaTanu3aTopa Ha CKOPOCTh XUMUYECKON PeaKIuu

B crakan ¢ Bonoii, Harpetoit 10 50 °C, momecTtute 2 1eMOHCTpAlMOHHBIE TPOOHPKHU ¢ 2 Mil 3% -HOTO pacTBOpa MEpPOKCUAa BoAopoaa. Beiiepkuator
NpoOMPKH B BOJE OKOJIO 2 MHH. M3BiekuTe mpoOUpKU W3 BOJASHOM OaHM M MPOJEMOHCTPUPYHMTE ydaluMCsl pe3yjabTaT — Ha CTEHKaxX MpPOOUpPKHU
HOSBUJIMCH IMy3BIPbKHU Ta3za Kuciopoaa. B oaHy m3 mpoOMpok BHeCHMTe Ha KOHUMKE Imatens Auokcua mapranua (IV) . HabGmromaroT sHepruuHoe
BbIJIEJICHHE KHCIIOPO/Ia.

Konmponvnvie 6onpocwi: 1.0T Kakux (PaKTOpPOB 3aBUCHUT CKOPOCTh XUMHuUeckoW peakiuu? 2.Ilouemy pasnokeHue NEpoKCHIa BOAOPOAa B
NpUCYTCTBUM InoKkcuaa Mapranua (IV) cuauana uaér ouenb ObICTpO, a 3aTEM 3aMeaseTcs?

3.3amanus A pa3BUTHA (PYHKIIMOHAIBHOM TPAMOTHOCTH:

B Tpu oguHakoBbie MPOOMPKU YUEHUKH HAJIWUIM 1O 5 MJI PacTBOpa COJITHOM KHCJIOTHI OAMHAKOBOW KOHIEHTpauuu. B mepByo MpoOUpPKY MOJIOKHUIN
CTPYKKH XeJie3a, BO BTOPYIO — CTPY>KKH IIMHKA, B TPETHIO — CTPYKKH HEM3BECTHOT'O CBETJIOTO SIPKO OJIECTSILEro

metaina. Hanbosiee MHTEHCHMBHO BBIJENEHUE ra3a HaONOalu B TPETbeld MPOOMpPKE C HEU3BECTHBIM METAJUIOM. BoCA
BTOpOH NMPOOHPKE C IIMHKOM MHTEHCHUBHOCTH BBIIEJTCHHUS ra3za OblIa MEHblIe, yeM B TpeTbeil. B mepBoii mpoOupke c
JKEJIe30M UHTEHCUBHOCTD BbIJIEJICHHSI ra3a Obljla HAMMEHBIIEH. B
a)/leiicTBue Kakoro QaxrTopa, BIHIIOIIETO Ha CKOPOCTh peakuuu, HaOmoganu yvammuecs? 0) Kakoil meramn mor
HaXOJUTHCS B TPEThel Mpobupke? 3anumuTe Ha3BaHUe MeTalla.

4.Ha rpaduke mpeacraBieHa 3aBHCHMOCTh KOHIEHTPAIlMM MCXOIHBIX BELIECTB M MPOAYKTOB PEAKIHUU OT BPEMEHH
NPOTEKaHUs PEAKLIUN:

Puc. 20. I'paduk 3aBUCUMOCTH KOHILIEHTPAIIMH HMCXOAHBIX BEIIECTB M MPOAYKTOB PEAKIIMM OT BPEMEHHU MPOTEKAHUS A
peaxkuuu

OHpeI[eJII/ITC, Kakas KpuBas OIMUCBIBACT U3SMCHCHUC KOHLICHTPAMN UCXOJHBIX BCIICCTB, d KaKas — MPOJAYKTOB PCAKIINUU .

Ty
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