MyHMUMNaNbHOE Ka3eHHoe 0bueobpa3oBaTeibHOE yYpeKaeH e
«KneHoBcKasA cpeaHsa WKoia»

*MPHOBCKOro MyHUUMNanbHOro paioHa Bonrorpaackoi obnactu

«PacemoTpeno» «YTBEpPKIACHO»
Ha 3acepaunu HIMO
nporokos Nel or

28.07.2023 r.

genosckasi CI»
Hposoanna U.B.

PABOYAS TPOI'PAMMA 110 XUMHUH
¢ HCI0JIb30BaHUeM 00opynoBaHus neHTpa «Touka pocray
1Jis1 o0yyarommxcs 8 — 9 kiaccoB
Ha 2023 — 2024 yueoHblii rojg
CocraBurens: Kucenésa H.B.

YUUTCIIb XUMUU



TOUKA \! POCTA

_ [osicHuTeIbHASA 3aIMCKA
Pabouas mporpamMma 1o XMMHH Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHUs COCTABIICHA HA OCHOBE MOJIOKEHUH M TPeOOBAaHUH K pe3y/IbTaTaM
OCBOEHHS OCHOBHOH 00pazoBaTeIbHOM MPOrpaMMBl, IPEICTaBICHHBIX B DeiepaibHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOTO
oOuiero o6pa3oBaHusl, yTBEPKIEHHOTO NprKa3oM MunucrepcTBa oopasoBanus u Hayku PD Ne 287 ot 31.05.2021, ¢ yuerom IIpumepHOii mporpaMMsl
Bocriutanusi, OCHOBHOM oOpazoBarenbHoi mporpammbl MKOY «Knenosckas CIL» ocHoBHOTO 00111€T0 00pa3oBaHus,

OpueHTHpOBaHa Ha peau3aliio B IEHTpe 00pa30BaHMs €CTECTBEHHOHAYYHOM M TEXHOJOTrMYEeCKON HampaBieHHocTel «Touka pocTay, CO3JaHHOTO Ha
6a3ze MKOVY «Knenosckas CIL» ¢ nenpto pa3Butusi y oOydaroluxcsi €CTeCTBEHHO-HAYYHOM, MaTeMaTH4eCKOi, HH(POPMAITMOHHON IrPaMOTHOCTH,
CbOpMI/IpOBaHI/ISI KPUTUYECKOTO U KPCATHBHOT'O MBIIIJICHUSA, COBEPIICHCTBOBAHNUS HABBIKOB eCTeCTBeHHOHaYLIHOﬁ M TEXHOJIOTHYECKOH
HaIpaBJIEHHOCTH, a TAKKe JIJIsl TPAKTUYECKON OTPaOOTKH ydeOHOTO MaTepHaia 1mo ydeOHbIM npeameraM «Duznkay,«Xumus», «buosorus,
«TexHonorus».

Ha 6a3e nieatpa «Touka pocTa» obecrieunBaeTcs peann3aius 00pa3oBaTeIbHBIX IPOTPaMM €CTECTBEHHOHAYYHOH U TEXHOJIOTHUECKON
HaIpPaBJICHHOCTEH, pa3padOTaHHBIX B COOTBETCTBHH C TPEOOBAHHMSIMHU 3aKOHOJIATENBCTBA B cpepe 00pa30BaHuUs U ¢ yIETOM PEKOMEHIAINI
denepanbHOTO onepaTopa yuyeOHoro npenmera «Xumus». O0pa3oBarenbHas IporpaMMa MO3BOJISIET HHTETPUPOBATh pealTi3yeMbIe 3/1eCh MOIXOIbI,
CTPYKTYPY U COJIEpXKaHHEe NPU OpraHu3amu oO0ydeHnuss XuMuu B 8—9 Kiiaccax, BRBICTPOSHHOM Ha 0ase JTF000T0 U3 JOCTYITHBIX YUeOHO -METOTHIECKUX
komruiekcoB (YMK). Mcnonb3oBanue 000pyaoBaHus IIEHTpa
«Touka pocTa» MO3BOJISET CO3JaTh YCIOBUS:

e JUIS PACHIMPEHHS COJIEPIKAHHS NIKOJIBHOTO XMMHUYECKOTO 00pa30BaHus;

e J1JId IIOBBIIICHUA MMO3HABaTEJILHON aKTHBHOCTH 06yqalonmxcg B eCTeCTBCHHOHaquOﬁ 06J'IaCTI/I;

e IS pa3BUTHS JIMYHOCTHU peOeHKa B Ipoliecce 00yueHUs XUMHH, €ro CocoOHOCTeH, (popMUpOBaHUS U YAOBIETBOPEHHUS COLIMATBFHO 3HAUUMBIX
HMHTEPECOB U MOTPEOHOCTEH;

* 1A pa6OTH C O,HapéHHBIMI/I IIKOJIbBHUKaMH, OpTaHrU3allui UX Pa3BUTUA B PA3JIMIHBIX o0macTsax O6paSOBaTeHLHOﬁ, TBOp‘-ICCKOﬁ ACATCIIBHOCTH.

HpI/IMeHHH I_[I/I(prBBIe J'Ia60paT0pI/II/I Ha YpOKax XUMHUH, yHaAIIUECS CMOTYT BBIIIOJIHUTH MHOKCCTBO J'Ia60paTOpHI>IX pa60T H SKCIICPUMCEHTOB I10
nporpamMmme OCHOBHOM IIIKOJIBI.



TOUKA \! POCTA
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TOUKA \!pocrA

KpaTkoe onucanue noaxo10B K CTpyKTypupOBaHHIO MaTtepraiioB B o6pazoBatenbHoil mporpamme (OIl) npeacraBiieHsl ciaeayoe pa3aesbl:
1. .Meroabl U3y4eHHsl BEIIECTB U XUMUYECKUX ABJICHUN. DKCIIEPUMEHTAIbHbIE OCHOBBI XUMUH .

2. . IlepBoHavanbHble XUMUYECKHUE TTOHATHUS . 3 . PacTBOpbl. 4.OCHOBHBIE KIAaCChl HEOPTAHUYECKUX COSTUHEHUH. 5. Teopus 3JEeKTp OJTUTUYECKOI
JTUCCOIMAIU. 6. XUMHUECKHE peakIuu. 7. XUMHUYECKHE AIEMEHTHI (CBOMCTBA METAIIJIOB, HEMETAIIOB M MX COSAMHEHUH).

B OCHOBY BbIJICJICHU TAKUX Pa3ACIOB 3aJI0KCH XUMHYECKUM SKCIICPUMCHT, TPAAUIIUOHHAA CUCTCMA U3YUCHUA XUMHU. OcHoBHOM (1)OpMOI>'I y‘le6H0ﬁ
ACATCIBbHOCTH ABIACTCA XUMHWYECKUHN OKCIICPHUMCHT, HpOBO,Z[HMLIﬁ B BHJC J'Ia60paTOprIX, MPAKTUYICCKUX pa60T n ﬂeMOHCTpaHHﬁ.
HCMOHCTpaHI/IOHHHI‘/’I SKCIICPUMCHT IIPOBOJUTCA B TOM CJIy4dac, €CJIU OH OITaCCH JAJId BBITIOJIHCHUS YHAlITUMUCS NN HMCmHlHﬁCH HpI/I60p MMpCACTaBJICH
B CAUHCTBCHHOM J3K3EMINIAPEC.

Jns1 m3ydeHus npeameTa « XHMHS» HA 3Tanie OCHOBHOI0 oduiero oopazoBanus orsoautcs 140 yacos: 8 xiacc - 70 yacos; 9 kinacc —70 gacos.
JlanHas oOpa3oBaTebHast MporpaMma o0ecreyrBaeT yCBOCHHE yJalIUMHCS BAKHEUIITNX XUMUUECKUX 3aKOHOB, TEOPUIA U MOHATUH; GOpMUPYET
IIPEJICTABICHHUE O POJIM XUMHUH B OKPYKAIOIIEM MHUPE U KU3HU 4eioBeKa. [Ipu 7ToM 0CHOBHOE BHUMaHUE YAENAETCS CYITHOCTH



XUMHNYCCKHUX peaKHI/Iﬁ U MCTOAaM X OCYHICCTBJICHUS.

OI[HI/IM N3 OCHOBHBIX IPUHIHUIIOB ITOCTPOCHUSA NPOTpaAMMEBI ABJIACTCA MPUHIUIT JOCTYIIHOCTH . 3KCH€pI/IM€HTaJII>HI>I€ JaHHBIC, ITOJIYYCHHBIC
ydaluMHUcCAd IMPU BBITTOJIHCHUH KOJIMYCCTBCHHBIX OIIBITOB, MMO3BOJIAIOT YHallIUMCA CaAMOCTOATCIIbHO JI€JIaTh BbIBO/bI, BBIABJIATH 3aKOHOMCPHOCTH.
HO[[XO[[I)I, 3aJI0OKCHHBIC B COACPIKAHUC MTPOrpaMMBI Kypca, CO3Jar0T HCO6XOIII/IMBI€ YCI0BUSA JI1 CUCTCMHOT'O YCBOCHU A yHalllUMHUCA OCHOB HAaYyKU, JJIA
obecreucHus Pa3BHUBAOUICTO0 U BOCIIUTHIBAIOIICTO BOSHCﬁCTBHﬂ O6y‘-I€HI/I$[ Ha JIMYHOCTH y4alIerocs.

CDOpMI/IpyeMBIC 3HaHUA JOJ’KHBI CTaTh OCHOBO1 CUCTEMEI Y6€)KH€HHﬁ IIKOJIbHUKA, HECHTPAJIBHBIM AAPOM €ro HAYy4YHOT'O MUPOBO33PCHUA.

Onucanne MaTepraibHO-TEXHUUECKOM 0a3bl 1ieHTpa «Touka poctay,
HCII0JIB3yeMOro0 VISl peajn3aunodpa3oBaTe/ibHbIX POrPaMM B paMKaXx NpenojiaBaHusi XUMHUHU

Hugposasn (komnvromepnasn) navopamopusn (II/I), nporpaMMHO-anmapaTHIA KOMILUIEKC, TaTYMKOBAsI CUCTEMa — KOMIUICKT y4eOHOTO
000pyI0BaHUsI, BKIIOYAIONTUN U3MEPUTEIBHBIN OJI0K, HHTEPQEC KOTOPOTO MO3BOJISET 00ECIIeUnBaTh CBSI3b C MEPCOHAIBHBIM KOMITHIOTEPOM, U HA0OP
JaTYUKOB, PETUCTPUPYIOLIUX 3HAYEHUS PA3INYHBIX (PU3NUECKUX BETHUHH.

Jlamyuk memnepamypel ni1amuHo8blil — IPOCTON U HAIEKHBINA JaTYUK, IPeIHA3HAYCH I U3MEPEHUS TeMIlepaTypbl B BOJHBIX PACTBOpax U B
razoBbIX cpenax. Mimeer pasnuunblii auanazod uaMeperui ot —40 1o +180 C. TexHuyeckne XapakTepUCTUKU JIaTYMKa YKa3aHbl B HHCTPYKIUH 10
SKCIUTYaTalu. /lamyuuk memnepamypsl mepmonapHulil ipeiHa3HaueH A uaMmepenus remmeparyp 10 900 °C. Mcnonb3yercst Ipy BEIIOTHEHUH
paboT, CBSA3aHHBIX C U3MEPEHUEM TeMIIepaTyp IJIAMEHH, IIABJICHUS U Pa3JI0KEHHSI BEIIECTB.

ﬂam YUK ONMUYECKOIL NIOMHOCHU (wapumemp) — pCaHa3HA4YCH IJIs1 UBMCPCHUS ONTUYECKOMN MIOTHOCTHU OKpalll€CHHBIX paCTBOPOB. HCHOHLSY@TCH
IIpHU U3YUCHUU TEM ((PaCTBOpBI», <<CKOpOCTL XHUMHNYCCKUX peaKuHﬁ», OIIPCACIICHUU KOHICHTPAIWH OKPAIlICHHbBIX HOHOB.

Jlamyux pH nipeHa3HAYeH IS U3MEPEHUs BOJIOPOAHOTO Noka3zaTesns (pH) BOAHBIX pacTBOPOB B pa3IMUHBIX UCCIIEIOBAHHUIX O0BEKTOB OKPYKAIOIIEH
Cpelpbl.

ﬂam UUuK 9Jlel<mp0np0300n0cmu MMpE€aAHa3HAYCH AJI U3MCPCHUS YHCHBHOﬁ QJICKTPOIIPOBOAHOCTU )KHﬂKOCTCﬁ, B TOM YHUCJIC U BOJAHBIX PAaCTBOPOB
BCIIICCTB. HpI/IMeHHeTCH IIpU U3YYCHUU TCOPUU SHGKTpOHHTquCKOﬁ Aucconuanu, XapakKTCpUuCTUK BOJHBIX paCTBOPOB



TOUKA \'pocm
\ ﬂam YUK XJIOPIIO-MOHOG PICHOJH)SYGTC?I IJI1 KOJIMYCCTBCHHOT'O OHpGIleJIeHI/ISI COIlep)KaHI/DI HOHOB xnopa B BOOHBIX paCTBOan,

MoyYBe, MpoAyKTax nuranus. K garuuky noaximrodaeTcs HoHOceNneKTUBHBIN ekTpo (MCD) (pabouwii 37€KTpo1), TOTSHIIMAT KOTOPOTO 3aBUCUT OT
KOHIICHTPAIIMU ONPEEIIeMOro HOHA, B TAHHOM ciTydae oT KoHueHTpanun annoHoB Cl. ITorennman UCD onpenenstoT OTHOCUTENBHO dJIEKTPOIa
CPaBHEHHSI, KaK MPABUJIO, XJIOPCEPEOPSIHOTO.

Jamuuk numpam-uonog npeHa3HaueH JUIsl KOJIMYECTBEHHOTO ONPEJICJIEHUs] HUTPATOB B Pa3IMYHbIX 00BEKTaX OKPYKAIOLIEH cpelbl: BOJE, OBOLIAX,
(bpyKTax, KOJIOACHBIX U3EIUIX U T.1I.

Mukpockon yughpoeoit nperHazHaueH 115l U3y4eHUs: GOPMBI KPUCTAJIOB M HAOIIOAEHUS 32 POCTOM KPUCTAJLIOB.

Annapam 03 npoeedenusn xumuueckux peaxyuit (AIIXP) npenHa3sHadyeH A5 TOJYYSHHS U JIEMOHCTPAIIUU CBOMCTB TOKCUYHBIX TTAPOB M Ta30B . DTH
BEIIECTBA MOJIYYal0TCs B KOJIOe-peakTope, ¥ Mpu HarpeBaHuM (Wi 0e3 HarpeBaHus) ra3000pa3Hble BEIIECTBA MPOXOIAT Yepe3 NOTIOTUTENIbHbIE
€MKOoCTH (HacaJK1) ¢ paCTBOPAMHU PEAreHTOB, BCTYIAIOT C HUMH B peakinto. M30bITOK ra3a MmoriomaeTcs KUIKUMHU | TBEPIBIMU PeareHTaMu, a TakKe
aKTUBHUPOBAHHBIM YTJIEM. AnmapaT yalie BCero UCIOoIb3YIOT IS MOJIy4YeHUs U IEMOHCTPAllUU CBOMCTB XJIOpa,

cepoBojopona. Ilpudop ona demoncmpayuu 3a86UCUMOCIU CKOPOCMU XUMUYECKUX PEAKUUTL OM PA3TUYHBIX (AKMOpPOoe NCTIONb3YIOT IPU
W3YYEHUU TEMBI

«CKOpPOCTh XUMUYECKOM peakuu» 1 TerioBoro 3¢ dexra xumuueckux peakuuii. [Ipudbop 1aét BO3MOXKHOCTh SKCIIEPUMEHTAIBHO UCCIIEI0BATh
BIIUSIHUE HA CKOPOCTh XUMHUUYECKUX PEAKIUH CIIeAYIOMUX (PaKTOPOB: MPUPOIbl PEArupyIOIINX BEIIECTB, KOHIIEHTPAIIMH pearupyrouux BeueCTB,
IUIOLIA/IM TPAHUIIBI pa3zena (a3 B FeTepOreHHBIX cucTeMax (MOBEPXHOCTH COMPUKOCHOBEHUS MEXIY pearipyrolUMH BELIECTBAMU), TEMIIEPATYPHI,
KaTajan3aTopa, HHTHOUTOpAa.

Hunemka-dommop — HpI/ICHOCO6HeHI/IC, HCIIOJIb3YEMOC B na60paT0pHH JJIs1 OTMEpHBAHUA OHpeHeHéHHOFO 00BEMa skuakoctu. [uneTku
BBIITYCKAKOTCA INIEPEMEHHOT'O U TTIOCTOSIHHOT'O 00BéMa. B KOMITIIEKTEI O60py,HOBaHI/IH JJI1 MCIUITMHCKHUX KJIaCCOB BXOJAT y,Z[O6HbIC IMHUIICTKU - 103aTOPLbI
OJHOKaHAJIbHBIC, ITIO3BOJIAOIMINEC HACTPOUTD HeO6XO,HHMLIﬁ 00BEM OT6Hp8.CMOI>i KHUIKOCTHU B TpéX Pa3INYHbIX JHAIIa30HaX.

bans KOM6unup03annaﬂ InpeaHadHadyCHa JJIAd Harp€Ba CTCKILIHHBIX U (1)ap(1)0p0BBIX COCYyHOB, KOT1a Tpe6yeTc;I CO3J1aTb BOKPYI"' HArp€BacMoro cocyza
PaBHOMEPHOC TEMIICPATYPHOC I10JIC, n30eKaTh UCIOJIb30BaHUS OTKPBITOI'O MJIaMCHHU U paCKaHéHHOﬁ SHeKTpI/I‘leCKOI\/’I CIIMpaJIn. Kopnyc
KOM6I/IHI/IpOBaHHOI>’I OaHu CACIaH U3 aJIFOMUHUA. )KI/LZ[KOCTHaH 4acTb KOM6I/IHI/IpOBaHHOI>'I Oanu 3aKPbIBACTCA KOJIbLIAMHU PA3JIMYHOTO ANaMETpa.

Ilpuéop onsa nonyyenusn 2a3z06 UCTONb3yeTCs A MOTyYeHHS] HEOONBIIUX KOJUYECTB Ta30B: BOJOPO/Ia, KUCIOPOa (M3 MepOKCUAa BOJOPOIa),
YIJIEKHUCIIOTO ra3a.



Pabouas nporpamma no xumuu ig 8—9 kiiaccos
¢ MCNO0JIb30BaHUEM 000pyaoBaHus HeHTpa «Touka poctay»

Ha 0aze nentpa «Touka pocta» obecriednBaeTcs peanu3aius 00pa3oBaTeIbHbIX IPOrPAMM €CTECTBEHHO-HAYYHOU U TEXHOJIOTHYECKON
HaIPaBJIEHHOCTEN, pa3pabOTaHHBIX B COOTBETCTBUM C TPEOOBAaHUSAMH 3aKOHOIaTENIbCTBA B cepe 00pa30BaHuUs U C yUETOM peKOMEHAALNN

denepanbHOro onepaTopa ydeOHOro npeamera «XuMus».

O6pa3oBarenbHas MporpamMMa rMo3BoJIsIET UHTErPUPOBATh peain3yeMble MOIX0Abl, CTPYKTYPY U COJIep KaHUe MTPU OpraHU3alui 00y4eHHs] XUMUH B
8—9 knaccax, BHICTPOEHHOM Ha 0a3e J1t000ro U3 JOCTYMHBIX Y4eOHO-MeToauueckux Komiuiekcos (YMK).

Hcnonws3oBanne obopynoBanus «Todka poctay nmpu peanu3anuu qaHHOW Ol mo3BosIeT co31aTh YCIOBHS:
-JI7151 PaCUIMPEHUs COIEPKaHuUs IKOJILHOTO XUMUYECKOT0 00pa30BaHUS;

-J1A IIOBBIIICHUA IMO3HABATCIIbHOM aKTUBHOCTH 06yqa}0u11/1x05[ B eCTCCTBeHHOHaquOﬁ 06nacm;

TOUKA \'POCTA . .
3 -JJIs Pa3BUTHS JIMYHOCTH peOEHKA B TIpoIiecce 00ydYeHHsI XMMHH, €T0 CIIOCOOHOCTEH, PopMUpPOBaHUS U YIOBICTBOPECHHS

COIHAJIbHO 3HAYUMBIX HHTEPECOB U HOTpe6HOCTeI71;

-1JI pa6OTBI C O,I[apéHHI)IMI/I IKOJIbHUKAMH, OPraHru3alllui UX Ppa3BUTHA B PA3JIMIHBIX o01acTax 06p330BaTeHBHOﬁ, TBOp‘IeCKOﬁ JACATCIIBHOCTH.

Hopmbl on1eHOK 3a Bce BU/IbI IPOBEPOYHBIX PadoT

«5» — YpOBEHb BBITIOJIHEHUS TPEOOBAHUN 3HAYUTENTHHO BBIIIE YIOBIECTBOPUTENBHOTO: OTCYTCTBHE OMIMOOK, KaK MO TeKYIIEMY, TaK U M0 MPeIblIyIeMy
yuyeOHOMY MaTepHaiy; He 0oJiee OJTHOTO HeO0uETa.



«4» — ypOBEHb BBINOJIHEHNS TPeOOBAaHUI BBIIIE YI0BIECTBOPUTENILHOIO: HAIMYKe 2—3 omMO0K Wi 4—6 HeT04ETOB MO TEKyLEMY yueOHOMY
MaTepuaiy; He 6osiee 2 omrOOK Wi 4 HEJOUYETOB 110 MPOUICHHOMY MaTepHaiy; UCIIOIb30BaHUE HEPATMOHAIBHBIX IIPUEMOB PEIICHUsT yIeOHOH
3ajauu.

«3» — OCTATOYHBII MUHUMAJILHBIN YPOBEHD BBHITIOJHEHHUS TPEOOBAHUMA, TPEABIBISIEMBIX K KOHKPETHOH padoTe: He Oosiee 4—6 ommbox mwiu 10
HEZ0YETOB M0 TEKYIIeMY y4eOHOMY MaTepuaily; He Oosiee 3—5 omnOoK uiu He 6oJiee 8 HeA0UETOB MO MPOHIEHHOMY YueOHOMY MaTepuaity.

«2» — ypOBEHb BBINOJIHEHUS TPeOOBAaHUI HUXKE YAOBIETBOPUTENBHOTO: Haiuyue 0osiee 6 omnOok win 10 He1o4eToB MO TEKYILEMY MaTepHany;
6oJiee 5 omuOOK win 0oJiee 8§ HETOUYETOB IO MPOMIEHHOMY MaTepuaiy.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA
YUYEBHOI'O IIPEJIMETA «XUMMSsI» B OCHOBHOM IIKOJIE

W3yueHre XMMUU B OCHOBHOH IITKOJIE HAIIPABIICHO HA JOCTIDKE HUE 00YJArOIIUMUCS JIMYHOCTHBIX, METANPEIMETHBIX U MIPEJMET HBIX PE3YIIbTATOB
OCBOEHHS y4eOHOTO TIPEeIMETA .

JIMYHOCTHBIE PE3YJIbTAThI

JIn4HOCTHBIE PE3yJbTAThl OCBOCHHS MPOTPaMMbl OCHOBHOTO 00IIIET0 0Opa30BaHUsI TIOCTUTAOTCS B X0/I¢ OOYYCHHS XUMHH B €IMHCTBE YICOHOU M
BOCIIUTATENBHOU fesTenbHoCTH OpraHnu3aiuy B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUICKUMU COLMOKYABTYPHBIMU U TyXOBHOHPABCTBEHHBIMU
LEHHOCTSAMM, IPUHATHIMH B 00IIECTBE IPaBUJIAMU M HOPMAaMHU MOBEACHHUS, U CIIOCOOCTBYIOT MPOIEcCCaM CaMOIIO3HAHMS, CAMOPAa3BUTHUS U
COILIMANU3aIUU 00yJarOIIUXCS .

JImgyHOCTHBIE PE3YJIbTAThl OTPAXKAIOT Cq)OpMI/IpOBaHHOCTL, B TOM YHMCJIC B 4aCTHU:

Hampuomuuecxozo eocnumanuAn



1. IIEHHOCTHOTO OTHOLIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HaAyYHOMY HaCJIeIUI0, IOHUMaHUs 3HAYCHUS] XU MUUYECKON
HAyK{ B )KU3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOI HMH(MOpPMAIHEH O MEPETOBBIX TOCTHKECHUAX U OTKPBITUSIX
MHUPOBOM M OT€YECTBEHHON XUMUH, 3aUHTEPECOBAHHO CTU B HAYYHBIX 3HAHUSX 00 YCTpOHCTBE MUpPA U OOIIECTBA;

I'pasicoanckozo éocnumanus

1. MNpEACTAaBJICHHUA O COUNAJIBHBIX HOpMaX U MpaBUjIax MCKIMIHOCTHBIX OTHOIIICHUM B KOJITICKTUBEC, TOTOBHOCTH K pa3H006pa3H0171 COBMECTHOM
ACATCIIBHOCTH ITPH BBIIIOJTHCHUHN y‘lC6HBIX, IMMO3HAaBATCJIbHBIX 3a/1a4, BBIIIOJIHECHUN XUMHWYCCKUX SKCIICPUMECHTOB, CO3JJaHUN yLIC6HBIX ITPOCKTOB,
CTPEMIJICHHA K B3aMMOIIOHUMAHWIO U B3aMMOIIOMOIIIX B IMTPOLECCE 3TOM yqe6H0171 JACATCIBHOCTH, TOTOBHOCTH OLICHHUBATDH CBOE IHNOBCJACHUC U
IMOCTYIIKH CBOUX TOBapI/IHIGfI C MO3UIIMN HPABCTBCHHBIX U IMPABOBLIX HOPM C y‘IéTOM OCO3HaHUs HOCJ'IGI[CTBI/IfI IMOCTYIIKOB;,

IIBHHOCmu HAYYHO20 NO3HAHUA

1. MHUPOBO33pEHYECKHUX MPEJCTABICHUN O BEIIECTBE U XUMUYECKON PEAKIINH, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO pa3BH THS HAyKH U
COCTABJISAIOLIMX OCHOBY JIJIsl TOHUMaHUS CYIIHOCTH Hay4YHOUM KapTUHBI MUpPA; MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUSA
MIPUPO/JIbI, B3aUMOCBSI35X YEJIOBEKA C PUPOIHOM CPeIoil, O POJIM XUMHUH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

2. TO3HABaTEJIbHBIX MOTHUBOB, HAIPABIICHHBIX HA MOJY4YCHHE HOBBIX 3HAHHH 110 XUMUH, HEOOXOIUMBIX JJI1 0OBSICHEHUS HaOII0AaeMbIX
MPOLECCOB U SIBJICHUI;

3. MO3HaBaTeNbHOU U UH(POPMAMOHHOMN KYJIbTYPHI, B TOM YUCIJI€ HABBIKOB CAMOCTOATEIBHON PabOTHI C yUeOHBIMU TEKCTAMU, CIIPABOYHOMN
JUTEPaTypPOM, TOCTYIMHBIMU TEXHUYECKUMH CPEACTBAMU MH(DOPMALIMOHHBIX TEXHOJIOTHUI;

4. HHTCPECCAa K O6yLIeHI/IIO X IIO3HAaHHIO, J'II-O603HaTeJ'IBHOCTI/I, TOTOBHOCTH M CITOCOOHOCTH K CaMOO6pa3OBaHI/II-O, HCCHCHOB&TGHBCKOﬁ
ACATCIIBHOCTH, K OCO3HAHHOMY BBI60py HAITPpaBJICHHOCTHU U YPOBHA O6y‘IeHI/I${ B ,Z[aJ'IBHefIH.IeM;

Dopmuposanusn Kynbmypol 300p06bs

1. oco3HaHMA HEHHOCTHU KHU3HU, OTBETCTBCHHOTO OTHOUICHUSA K CBOEMY 3J0POBbIO, YCTAHOBKU HA 3,[[0p0BBII71 O6p33 KHN3HHU, OCO3HaHHUA
MOCJIEACTBUM U HCMIPUATHS BPCAHBIX IPHUBBIUCK (yrIOTpe6J'ICHI/I$I AJIKOT'OJIs1, HAPKOTUKOB, KypeHI/ISI), HCO6XOI[I/IMOCTI/I CO6JHOI[CHI/IH MpaBHJI
0€30IMacHOCTH npu 06paIJ_IeHI/II/I C XUMHWYCCKHNMHU BCIICCTBAMU B 6BITy u peaanoﬁ KHU3HU,

Tpyooeozo éocnumanusn



1. KOMMYHUKAaTHBHON KOMIICTCHTHOCTH B OOIIIECTBEHHO IOJIE3HOH, YIeOHOUCCIIE0BATEILCKOM, TBOPUECKOH M IPYTUX BUAAX JCATEIHHOCTH;
MHTEpeca K MPaKTUICCKOMY H3yICHHIO TPO(ECCHil U Tpyaa pa3IuIHOTO POja, B TOM YKCIIC HA OCHOBE MIPUMEHEHUS MTPEJIMETHBIX 3HAHUH TI0
XUMUH, OCO3HAHHOTO BBIOOpA MHIUBUAYAIBHON TPAEKTOPUHU TIPOOJDKEHUS 00pa30BaHus ¢ YIETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K
XHUMUH, OOIIIECTBEHHBIX HHTEPECOB U OTPEOHOCTEH;

IKonocuueckozo eocnumanus

1. DKOJOTHYECKHU 11eJIeCO00Pa3HOTO OTHOLIEHUS K TPUPOJIE KaK UCTOYHUKY KM3HU Ha 3eMIie, OCHOBE €€ CYIIECTBOBAHHS, TIOHUMAHUS IEHHOCTH
3I0pOBOTO M 0€30MacHOT0 00pa3a >KMU3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY M TICHXMUECKOMY 3/I0POBBIO, OCO3HAHUS
[IEHHOCTHU COOJIOJIEHHUS MPABHII OE€30TTACHOTO TTOBEACHHS TIPU PabOTE C BEMIECTBAMH, a TAKXKE B CUTYAILMSIX, YTPOKAIOIINX 3I0POBBIO U KU3HU
JTIOEH;

2. crnocoOHOCTH MPUMEHSTH 3HAHMSI, [TOJIydaeMble ITPH U3y4eHUH XUMUH, JUIs PEIISHUs 3a/1a4, CBSI3aHHBIX C OKPYKaIollel MPUPOAHON cpeoH,
MOBBILIEHHUS YPOBHSI KOJIOTHUECKON KYIbTYphl,0CO3HAHUS II100aIbHOTO XapaKkTepa SKOJIOTHYECKUX IPpo0sieM U MyTell UX petieHus
IIOCPEACTBOM METOJ0OB XHUMUH;

3. BKOJOTHYECKOTO MBIINIJICHNA, YMCHHA PYKOBOJACTBOBATLCA UM B HOSH&B&TGHBHOﬁ, KOMMYHHKaTHBHOﬁ n COL[PIaJTBHOfI ITPAKTHUKE.

MertanpeameTHbIe pe3yabTaThl

B cocTaBe meranpeMeTHBIX Pe3y/IbTaTOB BBIACISAIOT 3HAUUMBIE Ui (POPMHUPOBAHUS MUPOBO33PEHHSI 00IIEHAYYHbIE TOHATHS (3aKOH, TEOPHS,
MIPUHIINI, TUIIOTE3a, PaKT, cucTeMa, MPOoIlecc, IKCIEPUMEHT U JIp.), KOTOPbIEe UCHOIb3YIOTCS B €CTECTBEHHO HAYYHBIX YUYEOHBIX MIPEIMETax U
MO3BOJISIIOT HA OCHOBE 3HAHUMN U3 ATHX IPEIMETOB (JOPMUPOBATH MPECTABICHUE O LIEJIOCTHOM Hay4YHOU KapTUHE MHpa, U YHUBEpCaIbHbIe yueOHbIE
NeicTBU (MM03HABATEIbHbIC, KOMMYHHUKATUBHBIC, PETYISATUBHBIE), KOTOPBIE 00ecreunBaroT OPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEILHOMY
IUTAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOU J1eATEIbHOCTH.

MeTaHpeI{MeTHHC pe3yiibTaTbl OCBOCHUS O6paSOBaTCHBHOﬁ IIporpaMmsl 110 XUMHUH OTPAKAKOT OBJIAICHUC YHUBCPCAJIbHBIMHA ITIO3HABATCIIbHBIMU
HeﬁCTBHHMH, B TOM YHUCJIC:

bazoevimu nozuueckumu oeticmeuamu

1. YMCHHUEM UCIIOJIB30BATH HpI/IéMH JIOTUYCCKOTI'0 MBIINIJICHHUSA ITPU OCBOCHUU 3HAHUM: paCKpbIBAaTb CMBICIT XUMHWYCCKUX MMOHATHI (BBII[CJ'IHTB ux
XapaKTCPHBIC ITPU3HAKH, YCTAHABJINBATH B3AUMOCBA3b C IPYI'UMU HOH}ITI/I}IMI/I), HCIIOJBb30BAaTh IMOHATHUA JIJIA O0OBSICHEHHS OTACIBHBIX (I)aKTOB )51



ﬂBHGHHfI; BI)I6I/IpaTB OCHOBAaHHA U KPUTCPUU I Knaccmbmcaunn XUMHUYCCKHUX BE€HICCTB U XUMHWYCCKHUX pCaKIII/If/'I; YCTaHaBJIMBATb MMPUYUHHO-

CIIEJICTBEHHBIE CBSA3U MEKy OOBEKTaMU U3yUEHUS; CTPOUTH JIOTUYECKUE PACCYXA€HUS (MHAYKTUBHBIE, IeAYKTUBHbIE, 10 aHAJIOTUHN); J1e1aTh
BBIBO/IbI U 3aKJIIOYECHUS;

2. yMEHHEM IPUMEHAThH B IIPOLIECCE T0O3HAHUS CUMBOJINYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMHUH, IPEOOPA30BLIBATH LIHPOKO
MIpUMEHSIEMbIE B XUMUN MOJIEbHbBIE TIPEICTABIICHUS — XUMHUYECKHUM 3HAaK (CUMBOJI AJIEMEHTA), XUMUYecKasi popMysa U ypaBHEHHE
XMUMHMUYECKOHN peaKklMi — IPH pelIeHnH y4eOHOMO3HABaTENbHbBIX 3a/1a4; C YUETOM 3TUX MOJEIbHBIX IPEICTABICHUN BBISBIATh U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH U3Y4aeMbIX 00bEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUUYECKUX PEAKIUI;

Ba3zoevimu uccneoosamenvckumu oeiicmeuamu

1. YMCEHHUEM HCII0JIB30BATh MMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMEHTA IMO3HAHMS, 4 TAKKEC B KAUCCTBC OCHOBBI JJIA q)OpMI/IpOBaHI/ISI
THUIIOTE3bI MO IPOBEPKE MPABUIIEHOCTHU BBICKA3bIBACMBIX CY)KﬂeHHﬁ;

2. npuoOpeTeHue ombiTa MO IUIAHUPOBAHUIO, OpPTaHU3AIMH U TPOBEICHUIO YICHUUECKUX SKCIIEPUMEHTOB: YMEHUE HAOII0AaTh 3a X0 JJOM
polLecca, CaMOCTOATEIbLHO TPOrHO3UPOBATh €r0 Pe3ybTaT, (popMynHpoBaTh 0000IIEHUS U BHIBObBI 0 PE3yIbTaTaM MPOBEIEHHOTO OIBITA,

WCCeA0BaHUs, COCTABIISITh OTYET O MPOJIeTaHHOM padoTe;

Pabomoiui c unghopmavueii

1. ymeHueMm BbIOMpaTh, aHATU3UPOBATH U UHTEPIPETUPOBATH MH (GOPMALIMIO PA3IMYHBIX BUAOB U (JOPM MPEICTABICHHUSA, IOTYyIaeMyI0 U3 pPa3HbIX
HCTOYHUKOB (HAYYHOIOMYJISIpHAS JIUTEpaTypa XUMUUYECKOTO COAEp KaHMsl, CIIpaBOYHbIE TocoOus, pecypchl IHTepHETA);

2. YMEHUEM NMPHUMEHATH PA3JIMYHBIC METOAbI 1 3aIIPOCHI IIPH 110 UCKEC U 0T6ope PIH(bOpMaI_[I/II/I N COOTBCTCTBYIOIIUX JAHHBIX, HGO6XOI[I/IMI>IX JIIA
BBIITOJIHCHHU A y‘IC6HBIX U IIO3HAaBAaTCJIBbHBIX 3a1a4 OHpe,Z[eJ'IéHHOFO THIIA, an06peTeHHe OIIBITa B 00JIACTH HCIIOJIH30BAHMS I/IH(i)OpMaI_II/IOHHO-

KOMMYHHUKATHBHBIX TeXHOHOFHﬁ, OBJIaACHHUC Ky.]'[LTypOﬁ AKTUBHOI'O UCIIOJIb30BaHUA PA3JIMYHBIX IIOUCKOBBIX CUCTCM,

3. YMCHHEM UCIIOJIB30BATh U AHAJIM3UPOBATH B ITPOLIECCC yqe6H0171 u HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH I/IH(bOpMaI_II/IIO O BJIMSAHHUH
MMPOMBIINIJIICHHOCTH, CCJIILCKOT'O XO03sHCTBa U TPAHCIIOPTA Ha COCTOSIHUE OKPY)KaIOH_Ieﬁ HpHpOI[HOﬁ CpCabl;

YHMBBPCtlfleblMu KOMMYHUKAMUGHbIMU delicmeuamu

1. ymeHueM 3aaBaTh BOMPOCH (B X0JI€ AMAJIOTa W/UIM JUCKYCCHHM) MO CYILECTBY 00CYyXAaeMoi TeMbl, HopMyIUpoBaTh CBOM MPEIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS NIPEUI0KEHHON 3a]auu;



MPUOOpPETEHUE OIBITA MMPE3CHTAIMH PE3YIbTATOB BBITIOJIHEHUS XUMUYECKOTO IKCIIEPUMEHTA (J1a00paTOPHOTO OMBITA, JIA0OPATOPHOH PabOTHI 110
HCCJIEIOBAaHUIO CBOMCTB BEILECTB, YU€OHOTO MPOEKTA);

3aMHTEPECOBAHHOCTb B COBMECTHOM CO CBEPCTHUKAMU IO3HABATEIBbHOM U UCCIIEJOBATENbCKON IEATEIBHOCTH IPU PELICHUH BO3SHUKAIOIINX
npo0JieM Ha OCHOBE y4€Ta OOIIMX UHTEPECOB U COTJIACOBAHUS MO3UIHHA (00CYXIeHUs, 0OMEH MHEHUSIMH, «MO3TOBBIC IITYPMBI» U 1Ip.);

Ynuueepcanonvimu pecynamuenvimu oeiicmeuamu

YMEHHEM CaMOCTOSITENIbHO ONPEAEIATh HEeNH AeSITENbHOCTH, IUIAHUPOBATh, OCYILIECTBIIATh, KOHTPOJIUPOBAThH U MPU HEOOXOAUMOCTH
KOPPEKTUPOBATh CBOIO JESATENILHOCTb, BEIOUpATh Hanbosee 3pPeKTUBHBIE CIIOCOOBI pelIeHusl y4eOHbIX U TO3HABATENbHbIX 33/1a4,

KOPPEKTHPOBATH PEIOKEHHBIN alrOPUTM JISHCTBUH MPH BBHITIOJHEHUH 3aIaHUH C YIETOM TMOJTydeHHS HOBBIX 3HaHUH 00 N3y4aeMbIX
00BEKTaX — BEIECTBAX U PEAKIIHSIX;

2. YMCEHHUEM HCII0JIB30BATh U aHAJIU3UPOBATH KOHTCKCTHI, IMPEAIaracMbIC B YCIIOBUU 33}13HPII>1.

Hpe)IMCTHBIC PE3YJIbTAThI

B cocraBe nmpeaMeTHBIX pe3ylIbTaTOB MO OCBOSHHUIO 0053aTEIILHOTO COIEPKAHHUs, YCTAHOBICHHOTO JTAaHHOW MPUMEpPHO# pabodeil mMporpaMMoH,
BBIJICIISIIOT: OCBOCHHbIE 00YYAIOIIMMUCS HayYyHbIE 3HAHUS, YMEHUS U CIIOCOOBI AeMCTBUM, criennduyeckue A npeaMeT Hoi o0nacTu «XuMHush», BUIbI
NEeSITEeIbHOCTH T10 MOJTYYEHHUIO HOBOTO 3HaHUs, €T0 HHTEPIPETAIH, TPEOOPa30BaHNIO U TPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYalIUSX.

[IpenMeTHbIe pe3yabTaThl MPEICTaBICHBI IO TOaM O0yYeHHS U OTPaXKaroT C(HOPMUPOBAHHOCTH y 00OyUalOIUXCs CAeIYIOIMINX YMEHUMN:

8 KIIACC

1.

packpoileanib CMbICII OCHOBHBIX XUMHUUYCCKUX MTOHSTHM: aTOM, MOJICKYIJia, XUMHYECKUM QJIEMCHT, IIPOCTOC BCUICCTBO, CJIOKHOC BCIICCTBO, CMCChb,
BaJICHTHOCTb, OTHOCHUTCJIbHAA aTOMHAA U MOJICKYJISIpHAst MacCa, KOJIMYCCTBO BCIIECCTBA, MOJIb, MOJIAApPHAA MacCcCa, MAaCCOBas H0JIsI XUMHYCECKOTI'O
3JICMCHTA, MOJISIpHLIfI O6’LéM, OKCH I, KMCJIOTAa, OCHOBAHHUC, COJIb, JICKTPOOTPHUUATCIIbHOCTDb, CTCIICHb OKHCJICHHA, XUMHUYCCKaA pCaKI s,
TEIUIOBOM 3(1)(1)CKT pcaKknuuu, I(J'IaCCI/I(l)I/IKaI_II/ISI peaKI.IPIﬁ, XUMHUYCECKas CBA3b, paCTBOP, MAaCCOBas JOJISI BEHIECTBA B paCTBOPC;

UNTIOCIMPUPOBAMsb B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUH (CM . T . 1) M IPUMEHSATH 3TH MOHATUS IPU ONUCAHUHU BEIIECTB U UX
IIpEBpaIICHUN;

ucnoavzosanbd XUMUYICCKYIO CUMBOJIUKY JJIsI COCTABJICHUS (I)OpMy.l'I BCIICCTB U ypaBHCHI/Iﬁ XUMHNYCCKHUX pCaKHHﬁ;



10.

11.

onpedesims BaJICHTHOCTh aTOMOB JICMCHTOB B OMHAPHBIX COCTUHCHHSX; CTCIICHh OKHCIICHUS JIEMEHTOB B OMHAPHBIX COCTUHCHUSX;
MIPUHAIJICKHOCTD BEIIECTB K ONPEACIIEHHOMY KJIacCy COSAMHEHUH 10 popMysiaM; BU XUMUUECKOU CBsI3U (KOBAJICHTHASA U HOHHAs) B
HEOPraHWYECKUX COCIUHEHUSX;

packpvieams cmvicn nepuoaudeckoro 3akona . M. MeneneeBa: 1eMOHCTPUPOBATh IOHUMAHKE IEPUOAUYECKON 3aBUCIMOCTH CBOMCTB
XMUMHMUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS B IEPUOINYECKON cHCTEME; 3aKOHOB COXPAaHEHHs MacChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4€HHMsI, 3aKOHA ABOTaJpO; ONUCHIBAMb U XAPAKMePU306ams TAOINYHYIO (OPMY EPHOINUECKON CUCTEMBI XUMUYECKUX
AJIEMEHTOB: Pa3INyaTh MOHATHUS «TJIaBHAs noArpynna (Arpynmna)» u «mmoboynas noarpynna (brpymnmna)y», Mansie u 60mbIne

NEPUOJIbI; coomHOocums 0003HaYEHUs, KOTOpbIe UMeroTcs B Tabnuue «llepuonudeckas cucrema xumuueckux anemenTos . V1. MenneneeBa» ¢
YHCIIOBBIMH XapaKTePUCTUKaMH CTPOCHUSI aTOMOB XUMHUECKUX 3JIEMEHTOB (COCTaB U 3apsij AJipa, 00IIee YNCIIo AIEKTPOHOB U pacIipe/ieiieHe
UX T10 3JIEKTPOHHBIM CIIOSIM);

Kraccuguyuposames XUAMUIECKUE HIEMEHTHI, HEOPTaHUUECKHUE BEIIECTBA; XUMHUYECKUE PEAKITUH (TI0 YUCITY B COCTAaBY y4aCTBYIOIINX B
peaKIiK BEIIECTB, TI0 TeTIOBOMY YD (DEKTyY);

xapaxkmepuzoeams (Onucvleams) OOIIME XMMUUECKHE CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAas ONMMCAHUE TPUME paMu
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIINii;

npocHo3Uupoeantsb CBOMCTBA BENIECCTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O COoCTaBa; BOBMOKHOCTHU IMPOTCKAHUA XUMHUYCCKUX IIPC BpaﬂleHI/Iﬁ B
Pa3IMYHBIX YCIIOBHAX;

6blUUCIAMb OTHOCUTCIIbHYIO MOJICKYIIAPHYIO U MOJIAPHYIO MaCChl BEHIECCTB, MAaCCOBYIO JJOJIIO XUMHUYCCKOI'0 3JIEMCHTA I10 (bopMyne
COCAMHCHUA; MAaCCOBYIO JOJIIO BCIIECTBA B paCTBOPEC; ITPOBO JUTHh paCLIéTBI 110 YPpaBHCHUIO XUMHAYECKOM pPE€aKknuu;

npumensms OCHOBHBIC OIICpallvn MBICIIUTEIBHOMN JACATCIIbHOCTH — aHaJIUM3 U CUHTEC3, CPABHCHUC, O606I_HCHI/IC, CUCTCMAaTU3alulo,
KJ'IaCCI/I(bI/IKaI_[I/IIO, BBIABJICHHUC IIPUYIUHHOCJIICACTBCHHBIX CBSI3EH — IJIs N3Y4YCHU CBOMCTB BEIIECTB U XUMUUECKHX peaKI.[PIfI; CCTCCTBCHHO-
HAaYYHBbIC METO/AbI IIO3HAHUS — Ha6J'IIO,Z[eHI/Ie, HU3MEPCHUC, MOJACIUPOBAHUC, SKCIICPUMCHT (peaﬂLHLIfI n MBICJ'ICHHBII‘/’I);

cnedosamy TIpaBUIIaM T0JIb30BAaHUS XMMUYECKON MOCYA0H 1 TabopaTOpHBIM 000pyI0BaHMEM, a TaKKe MpaBUiIaM 0OpallleHus ¢ BEIIeCTBaMH B
COOTBETCTBUU C MHCTPYKIUSAMHU T10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XMMHUYECKHX OIBITOB 10 MOJIY4YEHUIO U COOMPAaHUIO Ta3000pa3HbIX BEIIECTB
(BoJOpOJa ¥ KUCIIOPOJIa), IPUTOTOBICHHUIO PACTBOPOB € OTPEIeNIEHHON MaccOBOM 0s1el paCTBOPEHHOTO BEIIECTBA; INIAHUPOBATh U MTPOBOIUTH
XUMUYECKHE HKCIIEPUMEHTHI [0 pacrio3HaBaHUIO PACTBOPOB LIEJI0UEH U KUCIOT ¢ IOMOIIBI0 HHIAMKATOPOB (JlakMyc, GpeHondranenH,
METHJIOPAHX U JIp.).



9 KJIACC
1. packpuvlieams cmblc OCHOBHBIX XUMUYECKHUX MOHSITUN: XMMUUECKUN JIEMEHT, aTOM, MOJIEKYia, UOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO,
CJIOJKHO€E BELIECTBO, BAJICHTHOCTb, NIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKask PEaKLIsl, XMMUYECKasl CBSA3b, TEINIOBON
3¢ deKT peakuu, MOJb, MOJISIPHBIM 00bEM, PACTBOP; ANIEKTPOJIUTHI, HEAIEKTPOJIUTHIL, AIEKTPOJIMTHYECKAs JUCCOLIMALNS, PEaKIIU HOHHOTO
oOMeHa, oOpaTuMble U HeoOpaTUMbIE PEeaKIIUK, OKHUCIUTEIIbHOBOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCIIUTENb, BOCCTAHOBUTENb, OKUCIICHHUE U
BOCCTaHOBJIEHHUE, aJUIOTPOIHS, aM(POTEPHOCTh, XMMUYECKasl CBSI3b (KOBAJIEHTHAs, HOHHAS, METAJUIMYECKas ), KpUCTalIndecKas penerka,
KOPpPO3HUs METAIJIOB, CILJIaBbl; CKOPOCTh XUMUYECKOU peakiuy, npeaeabHo aonyctumas kol nentpauus (IIIK);

2. unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. 11.1) ¥ IPUMEHATh 3TH NOHATHUS IPU OMIMCAHUU BEIIECTB U UX
MIpEBpAIICHUN;

3. ucnonv306amb XUMUYECKYIO CUMBOJIMKY JJISl COCTaBJIeHUsI (GOpMYJT BELIECTB M YPAaBHEHUN XUMUYECKUX PEaKIUil;

4. onpedensimsb BaJCHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKHUX 3JIEMEHTOB B COSMHEHUSAX PA3IMYHOTIO COCTaBa; MIPUHA/ICKHOCTh BEIIECTB K
onpeaenéHHOMY KJIacCy COeUHEHHH 1o popMynaM; BUA XUMUYECKON CBs3H (KOBaJEHTHAs, HOHHAs, METAJUTMYECKas) B HEOPTraHUYECKUX
COEIMHEHUSX; 3aps]] MOHA TI0 XMMHUYECKOI (popMyIie; XapakTep Cpelibl B BOJHBIX paCTBOPAaX HEOPraHMUECKUX COCIUHEHUM, TUIT
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BELIECTBA;

5. packpwvlieame cmuicn iepuoaudeckoro 3akona JI. M. MenaeneeBa u JeMOHCTPUPOBATH €TI0
MIOHUMAaHHE: ONUCHIBAMb U XAPAKMEPU308ansb TAOIUUHYIO (OPMY MEPUOINYECKON CUCTEMbl XUMHUYECKUX 3JIEMEHTOB: pa3iNyaTh NOHATUS
«rnaBHas noArpymnna (Arpymmna)» u «mnobouynas noarpynna (bpymnmna)y», manele u 60JbIINE IEPUOIbL; COOMHOCUMb 0003HAUEHUS, KOTOPbIE
HMMEIOTCS B IEPUOANYECKOM TaONHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMUYECKHX AJIEMEHTOB (COCTaB U 3aps]l sSApa,
oO11ee Yncio 3MEeKTPOHOB U PaCIpeesIeHHe UX 10 3JIEKTPOHHBIM CJIO0SIM); 00bsACHAMb O0IINE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOIICTB
AJIEMEHTOB M X COCTUHEHHI B MpeieiaX MaJlbIX EPUOJIOB U TJIABHBIX MOATPYII ¢ Y4ETOM CTPOEHHUS UX ATOMOB;

6. maccugbuuupogamb XUMHUYCCKUC 3JICMCHTBI; HCOPraHMYCCKUC BCIICCTBA, XUMHUUYCCKUC PCAKIIUU (HO YUCIY U COCTABY YHaCTBYIOLIUX B
pCaKknuu BEUICCTB, 110 TCINIOBOMY 3(1)(1)6KTy, M0 U3MEHEHUIO CTEICHEH OKUCICHUS XUMHUYECKUX 3J'IeMeHTOB);

7. xapakmepuszoeambs (OI’lMCbZGQI’nb) O6IJ_[I/IC XHMHUYECKHE CBOMCTBA BEIIECTB Pa3JINYHBIX KIIACCOB, MOATBCPIKAAA OITMCAHUEC TIPUME paMU
MOJICKYJIAPHBIX U HOHHBIX ypaBHeHI/II\/’I COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKHHﬁ;



8. cocmasnsamo YpaBHCHUA 3JI€KTpOJII/ITI/I‘-ICCKOﬁ Jucconuanum KuciorT, HIGJIO‘-IGﬁ n COJICﬁ; IIOJIHBIC COKpaHIéHHI)IG YpaBHCHUA peaxunﬁ HOHHOI'O
O6M€Ha; YpaBHCHHA peaKuHﬁ, MOATBCPKAAIOIMIUX CYIIIECCTBOBAHUC TCHETHYCCKOM CBS3U MCXKY BEIICCTBAMU PA3JIMYHBIX KJIIACCOB,

9. packpoieamsb CYIIHOCTb OKHUCIIMTCIIbHOBOCCTAHOBUTCIIbHBIX peaKuHﬁ MOCPCACTBOM COCTABJICHUA SJICKTPOHHOT'O OayraHca 3THUX peaKuHﬁ;

10. npoenoszuposams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT X CTPOCHHS; BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUHN B Pa3TUIHBIX
YCIOBUSIX;

11. gbruucnsims OTHOCUTENBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BEILIECTB; MAaCCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA 10 Gop MyJe
COCIMHEHUST; MACCOBYIO JOJII0 BEIIECTBA B PACTBOPE; TPOBOJAUTH PACUETHI IO YPABHEHUIO XUMUUECKOUN PeaKIli;

12. cnedosams mpaBuiiaM MOJIB30BaHUS XUMHUYECKOH MOCYA0N U 1a00paTOpHBIM 000PYAOBAHHUEM, a TAK)Ke MpaBUiiaM oOpallleHus C BEIIeCTBaMHU B
COOTBETCTBUHU C MHCTPYKLIUAMMU 110 BBITIOJTHEHUTIO na60paTopHHx XUMHUYECKHX OIIBITOB IO IMOJIYYCHUIO U CO6I/IpaHI/IIO F83006p33HI)IX BCIICCTB
(aMMMaKa ¥ yrieKucioro rasa);

13. nposooums peaxuuu, MoATBEPHKAAIONINE KAUECTBEHHBIHN CO CTaB pa3IMYHbBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOpUA OPOMMUI, HOIHI,
KkapOoHar, ¢ocdar, cunukar, cyiabpar, THAPOKCUIUOHBI, KATHOHBI aMMOHHMSI U HOHBI U3yYEHHBIX METAJNIOB, IPUCYTCTBYIOIINE B BOJIHBIX
pacTBopax HEOPraHUYECKHUX BEIIECTB;

14. npumensms OCHOBHBIC OIICpallvn MBICIIUTEIbHOMN ACATCIIBHOCTH — aHAJIM3 U CUHTE3, CPAaBHCHUC, 0606I_HCHI/IC, CHCTEMATHU3aluI0, BbISIBJICHUC

MIPUYMHHOCIIEJICTBEHHBIX CBSI3€H — JJIsl U3yYEHHS CBOMCTB BEILIECTB U XUMUYECKHX PEAKIIHi{; €CTECTBEHHOHAYYHbIE METO bl TIO3HAHUS —
HaOII0IeHNE, U3MEPEHUE, MOJICIUPOBAHNE, SKCIIEPUMEHT (pealbHbIA U MBICICHHBIH).

COAEPXAHUE YVUYEBHOI'O ITPEAMETA «XUMMA» 110 'OAAM N3VYYUYEHUA 8 KITACC
IlepBoHayajbHBIC XUMHUYECKHE TOHATHS

HpenMeT XuMuHU. Pojb XMMHUM B )KM3HM YyelloBeka. Tena u BeniecTBa. @U3NUECKUE CBOMCTBa BCIICCTB. ArperaTHoe cocrosiaue BemiecTB. [loHsaTue o
METOJaX IIO3HAHUSA B XUMHUH. XUMHS B CHCTEME HaykK . YucTele BemecTBa U CMECH . CnocoOb1 pasaciiCHusd cMecen .

ATOMEI 1 MOJICKYJIBI. Xummnueckue 351eMeHThl. CHMBOJIBI XUMHUYECKUX JIEMCHTOB. HpOCTBIe M CJIOKHBIC BEIICCTBA. ATOMHOMOJ'ICKy.]'IHpHOC Y4dCHHC.

XuMH4ecKas (bopMlea. BaneHTHOCTE aTOMOB XMMHUUYECKHX JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OtHOcHUTeNnbHAs aTOMHAs Macca.
OrHocurenbHas MOJICKYJIIpHasA Macca. MaccoBas 0151 XUMUYECKOI0 3JI€MEHTa B COCAUHEHUM.



Ou3nyecKkne U XMMUYECKHE ABJICHUS. XUMHUECKasl peakus 1 €€ Npu3HaKku. 3aKOH COXpaHEHHUS! MacChl BEUIECTB. XUMUYECKUE YPABHEHHUS.
Knaccugukanuss XuMHYECKIX peakuuil (COeTMHEHNUs, PA3TIOKECHHS, 3aMEIIICHIS).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKON TOCYOH, C TpaBHiIaMH pabOThI B 1a00OpaTOpHH 1 MpUEMaMu 0OparieHus ¢ 1abopaTopHBIM
000pyZI0BaHNEM; H3YYEHHUE U ONHCaHNe (PU3NIECKUX CBOMCTB 00pa3I[0B HEOPTaHMUECKUX BEIIECTB; HAOM0IeHne (PU3NIECKUX (TITaBJICHHE BOCKA,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYNKe, KUIIEHHE U KOHJEHCALlUs BOJbl) U XUMUYECKUX (TOpPEHHE CBEYH, IPOKAIIMBAHUE MEAHOMN MPOBOJIOKH,
B3aUMO/ICHCTBUE MeJla C KUCJIOTOMN) SIBJIEHUH, HAOII0A€HHE U ONHMCAaHNEe IPU3HAKOB MPOTEKaHHsI XUMUUECKUX peakluil (pa3yiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KUCIIOTHI C XJIOPUAOM Oapusi, paznoxeHue ruapokcuaa meau (1) mpu narpeBanun, B3auMoAeMCTBHE Kelie3a C paCTBOPOM
cosu meau(1l)); uzyuenue crnocoOoB paszeneHus cMecel (¢ MOMOIIbI0 MarHuTa, GUIBTPOBAHKE, BbIMTAPUBAHUE, TUCTHIIIALUS, XpoMaTo rpadus),
MIPOBEJIEHUE OYMCTKHU MOBAPEHHON COJIN; HAOIIOA€HUE U OTIMCAaHUE PE3YJIbTaTOB MIPOBEACHUS OMBITA, UIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl;
CO3JaHHEe MOJIeIe MOJIeKyI (IIapOCTEPIKHEBBIX) .

BaxuHeiinmue npeacraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3ayx — cmech razos. Cocra Bo3ayxa. Kucinopoa — sneMeHT u npoctoe BemecTBo. HaxoxaeHue kuciaopoa B mpupoje, pusndeckue u
XUMHYECKHe cBoMcTBa (peakiuu ropenus). Oxcuapl. [Ipumenenue kucnopoaa. CriocoObl MoydeHUs: KUCI0poaa B 1a00paTOPUU U MPOMBIILIIEHHOCTH .
KpyrosopoT kucnopoaa B npupojae. O30H — aioTporHas MoaupuKalus KUCI0opoa.

TennoBoii 3 PeKT XUMHIECKOW peakIuu, TePMOXUMUYCCKHUE YPAaBHEHHS, K30 U SHIOTEPMHUUCCKHIE PEeaKIMK. TOIINBO: yroJib U METaH. 3arps3HEHUE
BO3JlyXa, YCHJIEHHE NapHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIIOS .

Bonopon — anemeHT 1 mpocToe BemecTBo. HaxoxaeHue Boopoaa B mpupoie, (GU3MIecKue 1 XUMHUECKHE CBOMCTBA, IPUMEHEHH €, CITOCOOBI
noJjiydeHusi. CoctaB KMCJIOT U COJIEH .

KonunuectBo Bemecta. Mosb. MounspHas macca. 3akoH ABoraapo. MossipHblil 00b€M ra3oB. Pacy€Tsl Mo XMMHUYECKUM YpaBHEHUSIM.

dusnueckue cBoicTBa Bobl. Bosa kak pactBoputens. PactBopsl. HackllieHHbIE 1 HEHACBILIEHHBIE PACTBOPBL. Pacmeopumocms sewecms 6
600e.! MaccoBas JI0J1 BEIECTBA B pacTBOpe. XUMHYECKUE CBOHCTBA Bobl. COCTaB OCHOBaHMH. POJIb pacTBOPOB B PUPOJIE U B )KU3HHU YEIIOBEKA.
KpyroBopoT BoasI B Ipupoae. 3arpsi3sHEHNE MPUPOAHBIX BoA. OXpaHa M 0YMCTKA IPUPOIHBIX BOJ.

KJ'IaCCI/I(pI/IKaI_[I/IH HCOPraHNYCCKUX COCOUHCHUI. OKCI/II[BI. KHaCCI/I(I)I/IKaLII/ISI OKCHIOB: coneo6pa3y10u1ﬂe (OCHOBHBIG, KHUCJIOTHBIC, aM(I)OTepHLIC) u
Hec0ﬂ606pa3y10ume. HOMeHKJ'IaTypa OKCHJIO0B (MC)I(,ZLYHapOI[HaH u TpI/IBI/IaJIBHaH). Ddu3znyeckre U XUMUYECKHE CBOMCTBA OKCHIOB. HOHy‘ICHI/Ie.



OcHoBanust. Knaccugukanus 0oCHOBaHMMN: MIET0YM U HEPACTBOPUMbIE OCHOBaHUs. HoMeHKIIaTypa OCHOBaHMM (MEX1yHapOAHAs U TPUBHUAJIbHAS).
DuU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [loydeHne oCHOBaHUIA.

Kucnotel. Kimaccudukanust kuciior. Homenknarypa kucinot (MexIyHapoIHast U TpuBHaIbHAs ). DU3HUYECKUE M XUMUIECKIE CBOMCTBA KUCTIOT. Psiy
aktuBHOcTH MeTasuioB H. H. bekerosa. [losryuenue kucior.

Comu. Homenkmnatypa cosiei (MexayHapo Has U TpuBHalIbHAs ). DU3MUECKHEe U XUMHUUECKHE CBOMCTBa coJiei. CriocoObl MOTydeHUsl COJeH.
I'eneTnyeckas CBA3b MCKAY KlIaCCaMH HCOPTaHNMYCCKUX COGHHHGHHﬁ.

XUMHUYECKUH HKCIIEPUMEHT: KaueCTBEHHOE OTIpeIeNIeHNEe COACPIKaHUs KHUCIOPOia B BO3AyXe; MOTydeHNEe, COOMpaHne, pacliO3HABAHUE U U3YUCH e
CBOMCTB KHCJIOPO/1a; HAOIIOICHHE B3aMMOICHCTBHSI BEIIECTB C KUCIOPOJAOM U YCIOBHSI BOSHUKHOBEHHMSI M MIPEKPAIEHUS TOpeHus (Tokapa);
03HAaKOMJIEHHE ¢ 00pa3IiaMi OKCUIOB M ONMCAHNE WX CBOMCTB; MOJy4YeHHE, COOMpaHue, paclio3HaBaHWe M U3y4e€HHE CBOWCTB BOJIOPO/a (TOpeHHE);
B3anMo/IeiicTBHE BOJ0poaa ¢ okcuioM meau(11) (Bo3mMoKHO MCIIOTh30BaHNE BUICOMATEPHAIIOB); HAOIIOICHHE 00Pa3IloB BEIIECTB KOJTUIECTBOM |
MOJIb; UCCIIeIOBaHUE 0COOEHHOCTEN PACTBOPEHMSI BELIECTB C Pa3IMYHON pacCTBOPUMOCTHIO; IPUTOTOBIIEHHUE PACTBOPOB C ONpeAeIEHHON MacCOBOM
J0Jiel pacTBOPEHHOTO BEIIECTBA; B3aMMOJEHCTBIE BOJbI C METAJUIAMU (HATPUEM U KaJIblieM) (BO3MOXHO MCIOJIb30BaHUE BHUIEOMATEPUATIOB);
oTpe/ieNieHue pacTBOPOB KUCJIOT U LIEI0Yel ¢ MOMOIIbI0 MHAWKATOPOB; UCCIIEI0BaHHE 00pa3ll0oB HEOPTraHUYECKUX BEUIECTB Pa3 JIMYHBIX KJIACCOB;
HaOIOCHIE U3MEHEHHST OKPAaCKH MHIMKATOPOB B paCTBOpAX KUCIIOT U IIENIOYEH; n3yueHue B3anuMoieiictBus okcu na meau(Il) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METaJlJIaMH, peakuii HeTpanu3aiuu; noydeHue HepacTBOPUMbIX OCHOBAHUM, BRITECHEHUE OJTHOIO METaljia IPYruM U3 pacTBOpa
COJIM; PelLIEHUE SKCIIEPUMEHTANIBHBIX 3aj1au Mo TeMe «BakHelme Ki1acchl HEOPraHMUECKUX COCIUHEHUI.

Ilepuoauyeckuii 3aK0H U epUOANYECKAs] cCUCTeMa XuMU4Yeckux djeMeHToB /. U. MenaeneeBa. CTpoeHne aroMoB.
Xumudeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEeAKIIUU

HepBHe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_II/II/I XUMHYECKUX 31eMeHTOB. IloHsaTue o rpymmax CXO0AHbIX 2JICMCHTOB (H_[eJ'IOLIHHC 1 M CJIOYHO3CMCIIbHBIC MCTAJIIBI,
raJIOrCHbI, HHECPTHHBIC I'a3bl. QHGMGHTH, KOTOPBIC O6p213y}OT aM(bOTeprIe OKCHUABI U TUAPOKCHUBI.

[Tepuoauueckuii 3axoH. [leproanueckas cuctema xumudeckux sneMeHToB J[. 1. MenneneeBa. Buasl Tabnuisl «llepuoanueckas cuctema
xuMuueckux aemeHToB [l . . Menaeneesay . [lepuoas! u rpymnmnsl . PU3NYECKUN CMBICII TOPSAAKOBOIO HOMEPA, HOMEPOB IIEPU 0J1a U TPYIIIIBI
JJIEMEHTA .



Crpoenune atoMoB. CoctaB aToMHbIX siziep. M3oTomnbl. DnekTponbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YeK aTOMOB HEPBbIX 20 XMMUUECKUX 3JIEMEHTOB
nepuoandeckon cucremsl 1. M. MenneneeBa. XapakTepuCTHKAa XMMUYECKOTO JIEMEHTA 10 €ro MOJI0XKEHUI0 B iepuoaudeckon cucreme 1. M.
Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS pajiyca aTOMOB XUMUYECKUX 3JI€ MEHTOB, METAJUIMUECKUX U HEMETAIUIMYECKUX CBOMCTB 110 IpynaM U MepuoiaM.
3HaueHue NepruoNYECKOro 3aKOHa U MEPUOINUYECKON CUCTEMbl XUMUYECKUX AJIEMEHTOB JJIsl pa3BUTHS HayKu U npaktu ku . [ . 11 . MenneneeB —
Y4EHBINA U TPAKJIAHUH .

SHGKTPOOTpl/HlaTCJ'IBHOCTL XHUMHYSCKHUX 3JIEMEHTOB. XMMUYE CKasl CBSI3b (I/IOHHafl, KOBAJICHTHAs MOJIAPHASA 1 KOBAJICHTHAA HCIIO J'If[pHaﬂ). CreneHb
okuciieHus. OKHCINTEIIBHOBOCCTAHOBUTEIIBHEIC pCaKkonu. HpOHGCCI)I OKHCJICHHS U BOCCTaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

XUMUYeCKUH SKCIICPUMCHT. U3YYCHUC 06pa3u013 BE€IICCTB METAJl JIOB U HEMCTAJIJIOB, BSaI/IMOJIeI\/'ICTBI/Ie TUAPOKCHU A HUHKA C paCTBOpaMHU KUCIIOT U

HICJ'IO'—IGﬁ; IMPOBEACHHUC OIIBITOB, HJUTFIOCTPUPYIOIIUX TPUMEPBI OKHCIIMTCIbHO BOCCTAHOBUTCIIbHBIX peaxunﬁ (FOpeHI/Ie, pPCaKknumn pas3jioKCHUs,
COCTMHEHUS ).

MG}KHPCHMGTHBIG CBs3U
Peammzanms MCKIIPEAMETHBIX CBs3eH IIpHu U3Y4CHUU XUMHUH B 8 ximacce OCYHIECTBIIACTCA YCPE3 UCIIOJIL30BAHUEC KAaK O6IHI/IX CCTCCTBCHHOHAYYHBIX
HOHHTHﬁ, TaK 1 HOHHTI/II‘/'I, ABJIAIOMIUXCA CUCTEMHBIMUA I OTACIIBHBIX IIPEAMETOB €CTECTBEHHOHAYYHOI'0 IMUKJIA.

O6H_[I/Ie CCTCCTBCHHOHAYYHBIC ITOHATHA: Hay‘IHBIfI (baKT, TUIIOTE3a, TCOpHs, 3aKOH, aHaJIUu3, CUHTES, KJ'IaCCI/I(l)I/IKaI_II/IH, IICPUOAUIHOCTD, Ha6J'IIOI[eHI/IC,
OKCIICPUMCHT, MOACIIUPOBAHNUEC, U3BMCPCHUEC, MOJECIIb, SIBJICHUC.

®duszuka: MaTepusi, aTOM, HJIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII, PATUOAKTUBHOCTD, MOJIEKYJIA, TIEKTPHUUECKUN 3apsl, BEIIECTBO, TEI0, 00bEM,
arperaTHOE COCTOSIHHE BEILECTBA, T'a3, (PU3NYCCKUE BETUYMHBI, CAMHHUIIBI U3MEPEHHS, KOCMOC, TUTAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

Feorpa(bml: aTMocq)epa, mnpoc@epa, MHHCEPAJIbl, TOPHBIC TIOPOJBI, ITIOJIC3HBIC NCKOIIACMBIC, TOIIJINBO, BOAHBIC PCCYPCHI .

9 KJIACC
BemecTBo M XUMHYeCKasi peaKIust



[Tepuoanueckuit 3akon. [lepuoanueckas cucrtema xumudeckux snemenToB [1. 1. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHN
CBOMCTB XMMHUYECKHUX JJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KK, KAJTbLUUSI U UX COCTMHEHUN B COOTBETCTBUHU C MOJIOKEHUEM JIEMEHTOB B
MEPUOANYECKON CUCTEME U CTPOCHHEM MX aTOMOB. CTpOEHHE BEIIECTBA: BUJIbI XUMHYECKOM CBSI3U. THUIBI KPUCTAIUTMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMHYECKOW CBSI3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHWYECKUX BEIIECTB (MEXAyHapOAHAs U TpUBHAJIbHAS ). XUMUYECKUE CBONCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3JINYHBIM KJIacCaM HEOPTraHWYECKHUX CO €IMHEHUN, TeHETUYECKas CBS3b HEOPraHNYECKUX BELIECTB.

Knaccudukanus XuMHYecKuX peakiuil o pa3aIndHbIM NPU3HaKaM (10 YUCIIy U COCTAaBY yYacTBYIOIIMX B PEAaKLUU BELIECTB, [0 TEIJIOBOMY 3P (deKTy,
10 U3MEHEHHIO CTETIEHEN OKUCIEHUSI XUMUYECKUX JIEMEHTOB, 10 00paTUMOCTH, 10 YYaCTHIO KaTaau3aTropa). IK30 U SHAOTEPMUUYECKUE PEAKIINH,
TEPMOXHUMHUYECKUE YPABHEHHUS.

[TonsiTre o ckopocTu XuMHUeckoi peakuuu. [ousTre 06 oOpaTUMBIX U HEOOPATUMBIX XMMHUECKUX peakiusix. [IoHsTHEe 0 TOMOTeHHBIX U
TETEPOTEeHHBIX PEeaKUUAX. [lonamue 0 Xumuieckom
paenogecuu. Paxmopwi, 6aUAIOWUE HA CKOPOCTb XUMUYECKOU PeaKyUU U NOJIONCEHUE XUMULECKO20 PABHOBECUS.

MexaHn3M OKHCITUTEIbHOBOCCTAHOBUTENBHBIX PEAKIN (37IEKTPOHHBIN OalaHC OKUCIUTEIbHOBOCCTAHOBUTEIHHON PEAKIINH).

Teopust MEKTPOUTUUECKON TUCCOMAITNU. DJIECKTPOJIUTHI U HEINEKTPOJIUTHI. KaTHOHBI, aHHOHBI. MEeXaHW3M IHCCOITMAIIMU BEIIECTB C Pa3IMYHBIMH
BHJIaMH XUMHUUYECKOU cBs3U. Crenenp aucconrani. CHIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. Y cnoBusi NpoTeKaHUs peakluii HOHHOTO 0OMeHa, MOJIHbIE U COKpalll€éHHbIE HOHHBIE YpaBHEeHHs peakuuid. CBoHCTBa
KHCJIOT, OCHOBAHUH U COJICH B CBETE MPECTABICHUIN 00 3NIEKTPOIUTHYECKON aucconuanuy. KauyecTBeHHbIE peakliui Ha HOHBI
. Ilonsimue o euoponuse coneti .

XUMHYECKUM OKCIICPUMCHT: O3HAKOMJICHUEC C MOJCIIAMU KPUCTAINIMICCKUX pCI_HéTOK HCOPraHU4CCKUX BCUICCTB — MCTAJIJIOB U HEMCTAJIJIOB (l"pa(l)I/ITa
n aJ'IMaSa), CJIOKHBIX BCIICCTB (Xnopnz[a HanI/ISI); HCCIICHOBAHHUEC 3aBUCUMOCTU CKOPOCTHU XUMHYECKOU pC€aKluuu OT BO3I[CI>1CTBPI$I pa3JIMYHbIX
q)aKTOpOB; HUCCIICAOBAHUC SJICKTPOIIPOBOJHOCTH PACTBOPOB BCIICCTB, IMIPOLICCCa AuCcConranun KMCJOT, miesIoue u coiaeu (BO3M0)KHO HCIIOJIB30BaHHUC
BI/II[GOMaTepI/IaJIOB); MpoO BEACHUC OIIBITOB, NJIFOCTPUPYIOIIUX ITPU3HAKH ITPOTCKAHUSA peaKI_lI/Iﬁ MOHHOTO OOMEHa (06p330BaHI/Ie ocaakKa, BeIACICHUC
rasa, o6pa30BaHHe BOI[BI); OINBITOB, UJINTKOCTPUPYIOHIUX IMTPUMEPBI OKUCIHU TCIBHOBOCCTAHOBUTCIIbBHBIX peaKLII/Iﬁ (ropeHHe, pCaKkunun pa3jioKCHUA,
COG,[[I/IHCHI/IH); pacno3HaBaHuC HCOPraHMICCKHUX BCUICCTB C ITIOMOIIBIO KAYCCTBCHHBIX peaKHI/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3aJ1a4 .

HeMeTanasl M BX COeTUHEHUS



OO01as xapakTepucTuka ranoreHoB. OcoO0EHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEeHH OKuciaeHus. CTpoeHrne U GU3NYECKUE CBOMCTBA IPOCTHIX
BELIECTB — raJlor€HOB. XMMHUYECKHE CBOICTBA HAa IPUMEpPE XJI0pa (B3aUMOIEHCTBHE ¢ METaJlJIaMH, HEMETAaJUIaMU, LeJI04aMu). XJIOPOBOAOPO/.
ConstHast KUCIIOTa, XMMHUECKHUE CBOMCTBA, [I0JIy4€HUE, IPUMEHEHHE. [{eficTBIE XJ10pa U XJIOpOBOIOPOJa Ha OpraHu3M uesoBeka. Baxkneimue
XJIOPHUIBI U UX HAXOXKJIECHUE B IIPUPOJIE .

O6mas xapakrepuctuka 31eMeHToB VIArpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepPHBIE CTETICHU OKUCIICHUSI.

Crpoenue u pu3ndeckre cBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPO/a U Cepbl. AINIOTPOIHbIE MOIU(PUKALIMN KUCIOPOJIa U Cepbl. XUMUYECKHE CBOMCTBA
cepbl. CepoBOIOPO, CTpOEHUE, PU3NUECKHUE U XUMHUUYECKUE cBOMcTBa. OKCHUIBI Cepbl KaK MPEJICTaBUTEIHN KUCIOTHBIX OKCHIOB. CepHas KUCIoTa,
¢buznyeckue U XuMUYecKkre cBoiCTBa (00IIMe Kak MpeACcTaBUTENS Kiacca KUCIOT U cneruduueckre). XUMHUECKUEe PEaKIMHY, JeKalllie B OCHOBE
MIPOMBIIIJIEHHOTO crioco0a nosyueHus: cepHoi kucnotel. [Ipumenenne. Cosv cepHOI KUCIOTHI, KaUeCTBEHHAs peakius Ha cyabdarnon. Haxoxaenue
cepbl U €€ CoeIMHEHUI B MpUpoe . XUMUYECKOE 3arpsA3HeHNE OKPYKaloIIe Cpe/ibl COEMHEHUSIMU cepbl (KUCIOTHBIE A0 AU, 3arpsiI3BHEHHE BO3/1yXa U
BOJIOEMOB), CITOCOOBI €ro MPEeA0TBPAIICHUS .

OO6mrast xapakTepucTuka 31eMeHTOB VArpymmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTePHBIE CTEMEHN OKUCIICHUS.

A30T, pacmpocTpaHeHue B Ipupoie, pusndeckre u XuMuieckue cBoiictsa. KpyroBopot a3ora B npupoje . AMMuUax, ero Gpu3nyeckue 1 XMMHYecKre
CBOICTBa, MoytyuyeHue u npumeHenue. Coan aMMOHUS, UX (PU3NYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiusi Ha HOHBI
aMMOHHMSL. A30THas KUCJIOTa, €€ mojiydeHue, pru3ndeckue u XuMHYecKue cBocTBa (001I1e KaK MpeICTaBUTeNs Kjlacca KUCIOT U crelupuiecKue.
Hcnonb30Banne HUTPATOB U COJIE aMMOHHMSI B KAUeCTBE MUHEPAJIbHBIX YI00peHuil. XMMHUECKOe 3arpsi3HeHNE OKPYKAIOIIEel cpeibl COeTMHEHUSIMU
a30Ta (KHCIOTHBIE JIOK]IH, 3arpsi3HEHNE BO3/yXa, [TOUBBI U BOJOEMOB).

docdop, amtorponHbie Mmoaudukanuu Gochopa, pusznueckne u xumuueckue cpoiictra. Oxeun dpocdopa(V) u dhochopnas kuciaora, GUsndeckue u
XHUMUYECKHE CBOMCTBA, mosydenue. Mcmnonb3oBanue GochaToB B KauecTBE MUHEPATIBHBIX YIOOPEHHIA.

O6ma;1 XapaKTCpUCTHUKA 3JICMCHTOB IVAprnHLI. OcobenHocTi CTPOCHUA aTOMOB, XapaKTCPHBLIC CTCIICHHU OKHCJICHHA .

VYrnepon, amioTponHbie MoAU(UKALIMK, pacIpOCTPAaHEHUE B IPUpoe, (PU3NYECKUE U XUMUYECKHe cBOMCTBa. Ancopouus. Kpyrosoport yriepona B
npupojae. OKkcuapl yriepoaa, ux Gu3nueckue 1 XUMUYeCKHe CBOWCTBA, ACWCTBHE HA KUBBIE OPTaHU3MBI, TOTY4YeHHE U IPUMEHEHUE. DKOJIOTUYE CKUE
po0eMbl, CBsi3aHHbIe ¢ OkcuaoM yriaepoaa(IV); runoresa rmo0anbHOro NOTEIJICHHS KIIMMaTa; TapHUKOBBIHN d(h(dekT. YronbHas KUCIOTa U €€ COH,
ux (pu3nvecKre U XMMHYECKHEe CBOICTBA, MMOJIydeHHe U mpuMeHeHne. KauecTBenHas peakius Ha kapOoHaTHOHBI. Vcronp30BaHne KapOOHATOB B OBITY,
MEJIMLIUHE, TPOMBILIIIEHHOCTH U CEIbCKOM XO35MCTBE.



[lepBoHauanbHBIC MOHATHA 00 OPTAHMYECKUX BEIIECTBAX KaK O COCIMHEHUSIX yriepoa (MeTaH, 3TaH, STUICH, alleTUIICH, ITAHOJ, TJIUIEPUH, YKCYCHas
KHCITI0Ta). MXx cocmas u xumuyeckoe cmpoerue. IIoHITHE 0O OMOJIOTHIESCKH BAXKHBIX BEIIECTBAX: )KHUPaX, OCIKaxX, YIIIeBOAaX — U UX POJIU B KU3HH
yenoBeka. Mamepuanvrhoe eOUHCME0 OP2AHUYECKUX U HeOPSAHUYECKUX COeOUHEHU.

Kpemuuii, ero gpusnueckue u XuMMUYECKUE CBOMCTBA, MoyyeHue U npumeHeHue. CoequHeHns KpeMHus B mpupojie. OO1iue rnpecrabiieHus 00 okcuie
kpeMHusA(IV) u kpemHueBoi kuciaore. CUIMKaThI, UX UCIOJIb30BAaHUE B OBITY, METUIIMHE,

IIPOMBIIUIEHHOCTH. Baoicheliuiue cmpoumenbHble Mamepuavl: Kepamuka, Cmekio, yemenm, oemo, dcenezobemot. [Ipobaemvr bezonacnozo
UCNONb308AHUSA CIPOUMENbHBIX MAMEPUATO8 8 NOBCEOHEBHOU ICUIHU.

XUMUYECKUH SKCIIEPUMEHT: U3yUeHHE 00pa3ll0B HEOPraHUYECKUX BEILIECTB, CBOMCTB COJITHOM KUCIIOTHI; IPOBEACHNE KAYECTBEHHBIX peakluii Ha
XJIOPUIMOHBI ¥ HAOIIOIEHNE TPU3HAKOB X IPOTEKAHUS; OTBITHI, OTPasKatolue GU3NYECKUE U XMMHUUECKHE CBOMCTBA rajlor€HOB U UX COETMHEHU I
(BO3MOXHO MCTIOJIB30BAHUE BUACOMATEPUATIOB); O3HAKOMJIEHHE C 00pa3iiaMy XJIOPUIOB (TAJIOTEHUIOB); 03HAKOMJIEHHE ¢ 00Opa3iiaMu cephl U €
COEIMHEHUSAMH (BO3 MOHO MCIOJIb30BaHUE BUIEOMATEpUANIOB); HAOIIOeHHE MTpoliecca OOyrIMBaHUs caxapa Mo/ JeMCTBHEM KOHLEHTPUPOBAHHON
CEpHOM KHUCIJIOTHI; N3y4€HNE XUMUYECKUX CBOMCTB Pa30aBIEHHOI CEepHON KHUCIIOTHI, TPOBEICHNE KaUeCTBEHHOM peakI[uu Ha Cyab(aTHOH U
HaOIOZICHUE TIpU3HAKa €€ MPOTEKaHUs; 03HAKOMJICHHE ¢ (U3MUECKIMHU CBOMCTBAMHU a30Ta, ochopa U UX COCTMHEHHUH (BO3MOYKHO MCIIOJIb30BaH e
BHJICOMAaTEpHasoB), 00pa3amMmu a30THBIX U (GoChHOPHBIX YA0OpEHUH; TOTydeHHE, COOMpaHue, paclio3HaBaHUE U U3yUYEeHHUE CBOWCTB aMMHAKa;
MIPOBEJICHNE KaU€CTBEHHBIX PEAaKIIMi Ha HOH aMMOHHUS U (pochaTHOH U M3ydeHHe IPU3HAKOB UX MPOTEKaHUs, B3aUMO/IEHCTBHE KOHIICHTPUPOBAHHOM
a30THON KHUCJIOTHI C ME/IbIO (BO3MOYKHO HCITIOJIb30BaHUE BUEOMATEPHUAIIOB); U3YYEHHUE MOIETIe KpUCTAaNIMYECKUX PEeIIETOK anMasa, rpadura,
¢bymiepeHa; 03HaKOMIJIEHHE C MPOLIECCOM a/ICOPOIIMH paCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTUBOra3a; MOJydeHHE,
coOupaHue, pacro3HaBaHue U U3yUeHHE CBOWCTB YIJIEKUCIIOTO ras3a; MpoBeIeHue KaYeCTBEHHBIX PeakIil Ha KapOOHAT U CUIIMKATHOHBI U U3yUYEHUE
MIPU3HAKOB UX MPOTEKAHUsI; 03HAKOMJICHHE C MPOAYKIUEH CUIMKATHON MPOMBIIIUIEHHOCTH; PEIlIEHUE SKCIIEPUMEHTANIBHBIX 33]1a4 [0 TeEMe
«Baxxnele HeMeTauIbl U UX COCAUHEHUSY.

MeTajuiibl U MX COeAMHEHHUS

OO11ast XxapakTepUCTUKA XMMUYECKHX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUM UX MOJIOKEHUS B IEPUOIUUECKOM CUCTEME XUMUUECKUX AJIEeMEHTOB /.
. MenpeneeBa u crpoeHust aroMoB. CTpoeHue MeTaJIoB. MeTaninueckas CBsI3b M MeTaJUIMYEeCKast KpUCTAJUINYECKash peléTka. DIeKTPOXUMHUY €CKUI
psi HanpspKeHUH MeTasuioB. PU3MUecKue U XUMUYecKue cBoicTBa MeTasioB. Oouiye cnocoObl nojydeHus MetauioB. [loHstue o koppo3uu
METaJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT KOppo3uu. CruiaBsl (CTajb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B ObITY U
IIPOMBIIIJIEHHOCTH.

H_[e.]'IOLIHLIC MCETAJJIbI: ITIOJIOKCHHUEC B HCpHO)IH‘IGCKOfI CUCTEMEC XUMHUYCCKHUX 9JICMCHTOB I[ n. MeH,Z[eJ'IeeBa; CTPOCHUC UX ATOMOB; HAXOKICHHUC B
IpUpoAac. du3nyecKue U XUMHUYECKHE CBOMCTBA (Ha MpUMEPC HATPUA U KaJ'II/IH). OKCI/I,IU:I U THAPOKCUIBI HATPHUA U KaJIUA. HpI/IMeHeHI/IC MICJIOYHBIX
METaJJIOB U UX COSAUHECHUH.



[I{esr0uHO3EMENBHBIE METAJUIBI MATHUW M KaJbLIMI: MTOJOKEHUE B IEPUOINYECKON cuCcTeMe XUMUYecKuX aemMeHToB 1. . Menaeneesa; ctpoeHue ux
aTOMOB; Hax0X/ieHue B npupojie. Pusnueckre 1 XMMUYECKUE CBOWCTBA MarHus U Kajablus. BaxkHelne coenHeHns Kaiablus (OKCUI, TUAPOKC U,
coJin). KEcTKoCTh BOJBI U CIOCOOBI €€ yCTpaHEHMUSI.

AJOMUHHIL: TTOJIOKEHUE B MIEPUOJIMYECKON cucTeMe XMMUYeCKHUX 1eMeHToB 1. 1. Menaeneesa; ctpoeHre aToma; HaX0kKAEHUE B IPUPO/IE.
dusnueckrue 1 XMMUIECKHE CBOMCTBA alTtOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHA M THIPOKCHIA aTFOMUHUSI.

Kenezo: nmonoxeHne B IEpuOAUIECKON CHCTEME XUMUYECKUX di1eMeHTOB [[. 1. MenaeneeBa; ctpoenne atoma; HaxoxkAeHue B npupoae. Puzndeckue
1 XUMHUYECKHUe cBoMcTBa xkene3a. Okeuipl, ruapokcuanl v conu xeneza(ll) u sxenesa(lll), ux cocras, cBOMcTBa U MOTYYEHUE.

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMIICHHE C 00pa3llaMi METAIJIOB U CILIABOB, MX (PM3UYECKUMHU CBOMCTBAMU; N3yUCHUE PE3yIbTaTOB KOPPO3HU
METaJUIOB (BO3MOKHO MCIIOJIh30BAHNE BHICOMATEPHAIIOB ), 0COOCHHOCTEH B3aMMO/ICHCTBHSI OKCH/IA KAJIBITUS ¥ HATPHUS C BOAOH (BO3MOXKHO
HCI0JIb30BaHNE BUJIEOMATEPHAIIOB); UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJIBI; IIpOIIecca TOPEHus Kelie3a B KUCIIO poJie (BO3MOKHO UCIIOJIb30BaHKE
BHJIEOMATEPHUANIOB); MPU3HAKOB NMPOTEKAHUS KAUYECTBEHHBIX peaklni Ha HOHBI (MarHus, Kajblus, allOMUHUS, [HHKa, xkene3a(ll) u xeneza(Ill),
menu(1l)); HaGmroaeHre 1 ONMCaHKe MPOIIECCOB OKPAITMBAHUS TIJITAMEHU HOHAMH HATPHS, KATHS M KITBIUS (BO3MOKHO UCIIOJIB30BaHHE
BHJIEOMATEPHUAIOB); HCCie0BaHne aM(pOTEPHBIX CBOMCTB THIPOKCH/IA AIFOMUHHUS U THJIPOKCHU/IA [IMHKA; PEIIeHHE SKCIIEPUMEHTAIbHBIX 33a4 10 TeMe
«BaxnHelmme MeTajuibl U UX COETUHEHUSD) .

XuMHUSA U OKPYKAKWIIas cpeaa

HoBble MaTepuabl 1 TeXHOJOTHH. BeriecTBa 1 MaTepraibl B IOBCEHEBHOM KU3HH YellOBeKa. XUMHUS U 3710poBbe. be3onacHoe ucnoib3oBaHmue
BEIICCTB M XUMHUYECKUX peakiuii B ObITy. [lepBas o MOIIh MPH XMMHUYECKHX 0XKOTaX M OTpaBiieHUsIX. OCHOBBI AKOJIOTH YECKOW IPaMOTHOCTH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIONIeH cpebl (peienbHas JonyctTuMas KoHrenTpanus Bemects — [1JIK). Posib XuMuu B pemieHrn SK0JIOTHIECKUX
pooJIeM.

[TpupoiHBIE MICTOYHUKY YTIIEBOJOPOOB (YTr0Jib, IPUPOAHBIN Ia3, HEPTh), MPOIYKTHI X NEPEPAOOTKH, UX POJIb B OBITY U MPOMBIIIICHHOCTH .
XUMHUUECKUH 3KCIIEPUMEHT: U3ydeHHe 00pa31|0B MaTepHaIoB (CTEKIIO, CIUIABbI METAJIOB, IOJIMMEPHBIE MaTEPHAIbI).
MexnpeamerHbie CBA3U

Peanuzanms MCKIIPCAMETHBIX CBs3EH IIpU NU3Yy4YCHUU XUMHUHU B 9 kmacce OCYHICCTBJIIACTCA YCPE3 UCIIOJIb30BAHUC KAK O6IJ_II/IX CCTCCTBCHHOHAYYHBIX
HOHHTHﬁ, TakK U HOHHTHﬁ, ABJIAOMUXCA CUCTCMHBIMHA JJII OTACIIbHBIX IPECAMETOB €CTCCTBCHHOHAYYHOT'O TUKIJIA.



OO6mue ecTecCTBEHHOHAYYHBIC MOHITHS: HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAJIN3, CUHTE3, KJIacCUu(HUKaIus, epuoarnd HOCTh, HAOI0IEHUE,
AKCIIEPUMEHT, MOICTTUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN 3(pdeKT, TexHomorus, Mmarepraiibl. Gu3nka: MaTepusi, aToM, dJICKTPOH,

MPOTOH, HEUTPOH, MOH, U30TOII, PAIUOAKTUBHOCTH, MOJIEKYJIA, AIEKTPUUECKUH 3apsi/l, TPOBOIHUKH, MTOJTYIPOBOIHUKH, TUIICKTPUKU, (POTOITIEMEHT,
WHJIUKATOP, BEIIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSIHUE BEIECTBa, a3, pacTBOP, PACTBOPUMOCTD, KpUCTAJUTMUECKas PeiIéTKa, CIUIaBhl,

(u3HUYecKre BEIMYNHBI, SMHUIIBI H3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IIAaHETHI, 3BE3/1bI, COJTHIIE.

buonorus: porocunres, npixanue, Ouocdepa, s3kocucreMa, MUHEpaIbHbIE YA0OPEHUS, MUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA .

I'eorpadus: armocdepa, rugpocdepa, MuUHEpabl, TOPHbIE TIOPO/IbI, IOJIE3HbIE HCKOTIAaEMbIE, TOTIIMBO, BOJHBIE PECYPCHI.

KanennapHO-TeMaaneCKoe IJIAHUPOBAHUE 110 XUMHUH 8 kiacc

2 yaca, 68 yacos

Ne | Paznen. Tema ypoka Kon | Jlara Hcnonvzosanu
-BO | mpoBefeH | e
yaco | uga
B obopyoosanus
«Touka pocma
Tema 1. XumMusi — BakHasi 00J1aCTh eCTECTBO3HAHUS U MPAKTUYECKOH 1eATeJIbHOCTH YeloBeKka (5 1)
1 | Ipenmet xumuu Posib XuMHM B ®U3HU YeNOBEKa. XUMHUS B CUCTEME HayK. MeTo/ibl MIO3HAHUS B XUMUHU. 1
2 | 3HaKOMCTBO C MpaBUJIaMH 0€30MaCHOCTH U MpréMaMu paboThl B XUMHUUYECKO# naboparopuu. [Ipaktuueckas | 1 [Hudposas
paborTa: nabopaTopus
RELEON
Ne 1. IIpaBuiia paGoThl B 1aOOpaTOpHH U MPUEMBI 0OpalieHus ¢ 1ab0paTOpPHBIM 000PYIOBaHHEM
[Mudposoit
JaTUYnK

TeMIepaTypsl




CnuproBka

Caeua.
3 | Tena u BemecTBa
4 | ®dusnueckue cBOMCTBA BEMIECTB. ATperaTHOE COCTOSTHUE BEIIECTB .
5 | Yuctsie BemecTBa u cMecu. CriocoOwl pazneneHusi cMeceid. IlpakTudeckas padoraNe 2. Paznenenue Hudposas
cMmecel (Ha mpuMepe OYUCTKY TTOBAPEHHOM COJIN) nmabopaTopust
RELEON
Tema 2. BemecrBa
U XMMHYecKHe peakiun
(159)+1 g
6 | ATOMBI U MOJIEKYJBI. XMMHUYECKHUE FIEMEHTBI
7 | 3Haku (CUMBOJIbI) XUMUYECKHX JIEMEHTOB
8 | IIpocTblie U clOXKHBIE BELeCTBA. ATOMHOMOJIEKYISIPHOE YUCHHE.
9 | Xumuueckast popmyna. BareHTHOCTh aTOMOB XMMUYECKUX JIEMEHTOB
10 | 3akoH MOCTOSHCTBA cocTaBa BemiecTB. OTHOcUTENbHAS aToMHas Macca. OTHOCUTENbHAS MOJICKYIIIpHast
- | macca .
11
12 | MaccoBas 10711 XUMUYECKOTO 2JIEMEHTa B COSTMHEHU T




13

du3nyeckre 1 XUMHUUECKHE SIBICHUS

14 | Xumunueckas peakuus. [Ipusnaxu
Y YCIIOBUSI MPOTEKAHUSI XUMUYECKUX PEAKITUI

15 | Xumuyeckue ypaBHEHHUS

16 | Tumpl XUMUYECKUX peakiuii. Peakuus coennHeHus

17 | Peakuus paznoxxeHus

18 | Peakmmsa 3amenieHns

19 | Peakuus oOmeHa

20 | 3akoH coxpanenus macchl BemecTB. M. B. JIoMOHOCOB — y4€HBIN SHITUKIIONEINCT. BECEI
TEXHOXNMHYECK
He WIn
AJIEKTPOHHBIE;
CBeya; Kojba
IUIOCKOJOHHAS
250 mu; mokka
JUIST COKMTaHUS
BEIIECTB

21 | KonTponsHas padorta Ne 1

Tema 3. Bo3ayx. Kucaopoga.

Oxcuanl




(54)

22 | Bo3ayx — cMmech razoB. Cocrtas Bo3ayxa Kucimopoa — ayeMeHT u mpocToe BemecTBo. O30H —
AIJIOTPOTHAS MOAU(PUKALUSA KUCIOpOoaa

23 | HaxoxneHue KUCIopoaa B mpUpoe, GU3NIecKue 1 XUMUYECKHEe CBOMCTBA (PEaKIMy OKUCIICHHUS, TOPEHHE.
[TonsiTre 06 oxcuaax

24 | CriocoOsl notyyeHust KUCI0po/ia B 1adOpaTOpuu M MPOMBIILIEHHOCTU. [IprMeneHune kucnopoaa.
[IpakTnueckas pabora
Ne 3. Tlonydyenue u cobupaHue KUCIOpoa, U3y4EeHUE ero CBOKUCTB.

25 | TennoBoii 3¢ ekt XUMUUECKON peaKkluy, TOHITHE O TEPMOXUMHUYECKOM ypaBHEHUH, 3K30 U
SHI0TEPMHUUECKUX PEAKIUAX

26 | TormBo (Yyroas U MeTaH). 3arpsi3HEHNE BO3IyXa, CITOCOOBI €ro Mpe0TBpaIICHUs. Y CHIICHHE TAPHUKOBOTO
addexTa, pazpyiieHue 030HOBOTO CJIOS .
Tema 4. Bogopoa. CoctaB KUCJIOT u coJteid (5 1)

27 | Bomopoa — 3JIEMEHT U MPOCTOE BEIIECTBO

28 | Haxosxxenue B mpupojie, pu3ndeckre 1 XMMHUECKUe CBOICTBA (Ha MpUMepe B3aUMO/JICHCTBUS C HEMeTaa
MU U OKCHJIaMU METAJJIOB

29 | Ilpumenenue, ciocoObl MOTY4YEeHUS BOJOPOIA.

[Ipaktuyeckas pabota Ne 4. [Tomydyenue u coOupanue BoA0poaa, U3y4eHUE ero CBOUCTB

30

CocraB KUCIIOT U COJIeH




31

Tema 5. KosinyecTBeHHbIEe OTHOIIEHUA B XUMHH

(4 9)
32 | KonuuecTtBo BemiectBa. Mok, MossipHas Macca
33 | 3akoH ABoraapo. MosipHbIil 00bEM Ira30B .
34 | Pacuérel N0 XMMHUYE CKUM YPABHEHUSIM.
35
Tema 6. Bona. PacTBopsl. [loHsiTue 06 ocHOBaHMSAX (5 )
36 | ®uznyeckre CBOKMCTBA BOJBI. AHATIN3 U CUHTE3 — METOJbl U3YYCHHS COCTaBa BOJIBI.
37 | Xumuueckue cBOMCTBA BOJIbI (PEaKIMK C METaJIaMHi, OKCHIaMH METaJUIOB U HEMETaJNIOB
38 | CocraB ocHoBanwmii. [loHsaTHE 00 MHIAUKATOpAX Hudposas
nabopaTopus
RELEON
Hudposoii pH.
IITaTUB C
32)KUMOM; TISITh
XUMHYECKUX
CTakaHoB (25
M),

IMPOMBIBAJIKa




39

Bona xak pactBopurens. PactBopsl. PactBopumocTs BemiecTs B Boje. [Ipaktuueckas padora:

Ne 5. IIpuroroBieHue pacTBOPOB € ONPENEIEHHON MacCOBOM JOJIEH PAaCTBOPEHHOTO BELIECTBA.

npuodop st
OIIBITOB C
AIIEKTPUYECKUM
TOKOM;
MCTOYHUK
MIOCTOSIHHOTO
TOKa: IPOOUPKH
— 2 .
IIPOHYMEPOBaH
HBIE; TyYNHKA;
CIIUPTOBKA,

npoOku — 2
IIT, TAHIET

40 | Ponb pacTBOpOB B IPUPO/IE U B )KU3HU YeoBeKa. KpyroBopoT BOJIbI B IPUPOE. 3arpsi3HEHUE TPUPOTHBIX
BoJI. OXpaHa W OYMCTKA TIPUPOJIHBIX BO/I.
Tema 7. OcHOBHBIE KJIACCHI HEOPraHUYECKUX COeTUHEHU
(11a)+ 149

41 | Knaccudukanus HEOpraHUIECKUX COCTMHCHUM.

42 | Okcuppl: cocTaB, Knaccupukanus (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIE, HECOJIeo0pa3yolue),

- HOMEHKJIaTypa (MEeXIyHapoIHasl U TPUBHAIBHAS).

43

HonyquI/Ie U XUMHYECKHE CBOMCTBA KHUCJIOTHBIX, OCHOBHBIX U aM(l)OTepHBIX OKCHIOB.




44 | OcHoBanusi: cocTaB, Kiaccudukaius, HOMEHKIaTypa (MeXIyHapoaHAas U TPUBHAIIbHAS), pU3ndecKue u Hudposas

- | xXumMuYecKue CBOMCTBA, CLIOCOOBI MOTYYCHHS naboparopust

45 RELEON
[Mu¢posoii pH.
IITaTUB C
3KUMOM; TISITh
XUMUYECKUX
CTakaHoB (25
MIT);
MIPOMBIBAJIKA

46 | Kucnotsl: coctaB, Kinaccudukanys, HOMEHKIaTypa, (pu3nyecKue 1 XuMU4e CK1e CBOMCTBA, CTIOCOOBI

- | nonyyeHwus.

47

Psn akTuBHOCTH MeTalIOB

48 | Conum (cpenHme): HOMEHKIIATYPa, CIIOCOOBI TTOTYICHHS, B3AUMOJICHCTBHE COJICH C METaJlJIaMH, KHCIIOTaMH,

- | wenoyamMu U CONSIMH

49

50 | I'eneruueckast cBsI3b MEXK/Y KJIacCaMU HEOPTaHUYECKUX COETMHEHUN

51 | IIpakruueckas padoTa: Hudposas
nabopaTopus

Ne 6. Perienue skcriepuMeHTaIbHBIX 33/1a4 10 TeMe «OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COeTMHEHUN RELEON

Hudposoii pH.
IITaTUB C
3KHUMOM; TISITh
XUMHUYECKUX

cTakaHoB (25
MID);




IIPOMBIBAJIKA.

52 | KontposbHas padota Ne 2
Tema 8. Ilepuoanyecknii 3aK0H M epuoOANYecKas cUCTeMa XUMHYecKuX jaemeHToB /[I. U. MenneJe e
Ba. Ctpoenne atoma (7 u)

53 | IlepBble NONBITKU KiIacCU(PUKAIIMM XUMUYECKUX 3J1eMeHTOB. [IoHsATHE 0 rpynnax CXOJHBIX 3JIEMEHTOB
(11€710Y HbIE U 1IEJ0YHO3EMEIbHbBIE METaIIbl, TaJIOT€Hbl, UHEPTHHIE I'a3bl) .

54 | DnemeHThl, KOTOpPbIE 00pa3yrOT aM(pOTEpHbIE OKCUABI U TUAPOKCUIBI

55 | lleprnoandeckuii 3aK0H U MepUONUECKas cucTeMa XuMudeckux snementoB [1. 1. Menneneesa. [lepuosr,
TPy, TOArpyMbl. @U3nuecKuil CMbICT MOPSAKOBOIO HOMEpaA 3JIEMEHTa, HOME POB IEPHUOa U TPYIIIIHI.

56 | Ctpoenue aromoB. CocTaB aTOMHBIX sijiep. 30TombI

57 | Dnextponbl. CTpoeHHE IEKTPOHHBIX 000I0YEK aTOMOB MEPBBIX 20 XUMUYECKUX JIEMEHTOB
nepuoauueckoit cucremsl [l. . Menneneena

58 | XapakrepucTiKa XUMHUYECKOTO 3JIEMEHTA I10 €T0 MOJI0KEHHIO B epuoandeckoit cucteme /1. U.
Meupeneena

59 | 3naueHue NepUOIUIECKOTO 3aKOHA

Y MIEPUOIUYECKON CUCTEMbl XUMUYECKUX 3JIEMEHTOB Ul pa3BUTHUsS HAyKu U npaktuku. [. . Mennenees
— Y4€HBIN, EAAror U IPAXKIAHKH.

Tema 9. XumMnueckas CBf3b.

OKHCAUTENbHO-BOCCTAHOBHUTEIbHbIE peaKkiuuu

(8 1)




60

BHGKTpOOTpPIHaTCJII)HOCTI) aTOMOB XUMHNYCCKHX DJICMCHTOB

61

HNonnasg xuMudeckast CBsI3b

Hudposas
naboparopust

RELEON

[Hudposoit
JTATYUK
TeMIepaTypbl
TUTATHHOBBIH;
JTATYUK
TeMIepaTypbl
TepMONIAPHBIN

62

KoBaneHTHO-nosIpHAs CBA3b

Hudposas
nmabopaTopus

RELEON

[udposoit
JATYHK

TEMIIepaTypbl
IUIATHHOBBIN;
JATYHMK
TEeMIIepaTypbl
TEPMOIAPHBIN

63

KoganenTtHo- HCTIOJIAAPpHAA CBA3b

64

65

CrereHb OKUCICHUS




66 | OxucnurenbHoBoccTanoBUTENbHBIE peakiuu (OBP). [Ipoieccsl okucneHns 1 BOCCTaHOBJICHUSI. 2
- OxucnauTenu 1 BOCCTAaHOBUTEIH.
67
68 | Kontponsnas padora Ne 3 1
Kanenpapno-temaTnueckoe nNJaHUPOBaHMe 110 XMMHH 9 KJjacc
2 yaca 68 yacos
Ne | Tema paznena u ypoka Komunuectso | Jlara Hcnonvzosanue
4acosB MIPOBEACHUS
ooopyoosanus
«Touka pocma
IloBTOpEeHuUe 1 yriy0JieHue 3HAHUI OCHOBHBIX pa3iesioB Kypca 8 kiacca
(5u)+lu
1 [Tepuonnueckuii 3akoH. [leproanueckas cucteMa XuMU4eCcKux 3yemMeHToB Jl. 1. 1
MenpeneeBa. CTpoeHue aToMOB
2 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMUYECKUX AJIEMEHTOB MEPBBIX TPEX 1
MIEPHOJIOB, Kallusl, KAIbIH U UX COSAUHEHUN B COOTBETCTBHH C MOJIOKEHHUEM
AJIEMEHTOB B IIEPUOAUYECKOI CHCTEME B CTPOCHHUEM X aTOMOB
3 Knaccudukarus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEXAyHApOAHAS U 1
TpUBHAIIbHASA)
4 XHUMHYECKUE CBOMCTBA BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM Kjaccam 1




HCOPraHNn4CCKUuX COCIII/IHGHI/If/'I, HX TCHCTUYCCKAsA CBA3b HCOPraHNMYCCKUX BCIICCTB

CrpoeHue BeliecTBa: BUIbl XUMUYECKON CBSA3H. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKY .

Hudposas
naboparopust
RELEON

[Mudposoii gaTuuk

TEeMITepaTyphl
TJTATUHOBBIN

KonTpomnsnas paboraNel

Tema 1. OcHOBHBIE 3aKOHO MEPHOCTH XUMHYECKUX pPeaKuuii

(4 1)

Knaccudukanus XuMudecKuX peakiuii Mo pa3aIudHbIM MPU3HAKAM.

[ToHsiTHE O CKOPOCTH XUMUYECKOU peakiuu. [loHsTHE O TOMOT€HHBIX U Hudposas

re€TEPOreHHbIX PEAKLMSIX . naboparopust
RELEON

Hudposoii qaTank

TEeMIIepaTypbl

IJIATUHOBBIN
[TonsiTue o xumMuyeckoMm paBHOoBecHU. DaKTOPBI, BIUSAIOINIME HA CKOPOCTh [Hudposas
XUMHUYECKOHN PeaKIuu U MOJOKEHUE XMMUYECKOTO PABHOBECHS . nabopaTopus

RELEON

[udporoii qaTumk
TEeMIIepaTyphl
TUTATUHOBBIN




10 | MexaHu3M OKHCIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKIIUN (AJIEKTPOHHBIN OaaHc
OKHCITUTEILHOBOCCTAHOBUTEIb HOM PEAKIUN).
Tema 2. Dj1eKTpoOJIUTHYECKAS AUCCONMANUA. XMMHYECKHE PEaKMU B PacTBOpPax
(89)
11- | Teopust >NEKTPOTUTHUECKON TUCCOIUAIIMN. DIEKTPOJUTHI M HEAJIEKTPOIHUTHIL. Hudposas
12 | Katnonsl, aHHOHBL. MeXaHW3M JIMCCOLM alliH BEUIECTB C PA3JIMYHBIMU BUIAMHU nmabopaTtopust
XUMU4ecKo# cBsi3u. Crernenpb nuccoruani. CUIbHBIE U CITA0BIe DJIEKTPOJIUTHI RELEON
[Mudposoii gatuuk
AIEKTPONPOBOJTHOCTH
13- | Peakiiuu noHHOTO OOMEHA, YCI0BUS UX NpoTeKaHus. FlIoHHBIe ypaBHEHUS PEAKITU. Hudposas
14 nabopaTopus
RELEON
Hudporoii naTank
AIEKTPOIPOBOTHOCTH
15- | XuMudeckue CBOMCTBA KUCIOT, OCHOBA HUM U COJIEH B CBETE MPECTaBICHUI 00
16 | 2IEKTPOIUTUYECKON JUCCOIHAIIIT
17 | llonsatue o ruaposr3e Coyeil.
18 | IIpakTtuueckas padota Ne 1 Pemenue skcriepuMeHTaIbHbIX 3aa4 110 TEME [Hudposas
nabopaTopus
RELEON

[udporoii qaTumk
AIIEKTPOTIPOBOTHOCTH

Tema 3. O01iasi XapaKTepUCTHKA XMMHYECKHX 3JIeMeHTOB VIIA-




rpynnsl. I'anorens! (4 1)

19

OO61ast xapakTepucTHKa rajioreHoB . OCOOEHHOCTH CTPOCHHS ATOMOB ATUX
QJICMCHTOB, XapaKTCPHBIC IJIA HUX CTCIICHHU OKHUCJIICHUS. CTpO@HI/Ie u (1)I/I3I/I'-ICCKI/I€
CBOMCTBA IMMPOCTBIX BCHIECCTB — I'aJIOTCHOB

20

XuMHYeCKHE CBOMCTBA HA IpUMeEpe XJlopa (B3aUMOJEHCTBHE ¢ MeTaJlJIaMH,
HeMeTallJIaMH, 1eno4aMu). XsopoBoaopoa. CossHasi KUCIO0Ta, XUMUYECKHE
CBOICTBa, MOJIy4YeHUE, IPUMEHEHHE.

21

DU3HOJIOTHYECKOE JEMUCTBUE XJI0OPa U XJIOPOBOJOPOA HA OPraHU3M YEJI0BEKa.
Baxxneiimmre X10puasl U UX HAXO0KIACHUE B IPUPOJIE .

Hudposas
naboparopust

RELEON

22

[IpakTuueckas padota.

No 2. TTony4yeHue COJISTHOM KUCIIOThI, U3y4eHUE €€ CBOMCTB

Hudposas
nabopaTopus

RELEON

Tema 4. O01as XapakTepucTUKa XUMHYEeCKHUX 3j1eMeH- TOB VIA-rpynnbl. Cepa
U eé coeuHeHus (5 9)

23

O6mras xapakrepuctuka 31eMeHToB VIArpymnmbl. OCOOEHHOCTH CTPOCHUS aTOMOB
3THUX 3JIEMEHTOB, XapaKTePHbIE Ul HUX CTEIIEHU OKUCIICHUS

24

CTpOGHI/IC u (I)I/I3I/I‘IGCKI/IG CBOlMCTBA IMPOCTBIX BCHICCTB — KUCJIOPOAa U CCPLI.
AJ'IJ'IOTpOl'IHbIe MOI[I/ICI)I/IKB.I_II/II/I KHCJIOpOJa U CCPBI. XHUMHUYECKHE CBOMCTBA CCPHLI.

CepOBOI[OpOI[, CTpOCHHUC, (1)I/I3I/IIIGCKI/IG 1 XUMHYECKHUE CBOMCTBA. OKCI/II[BI CCPHI KaK
NpEACTAaBUTCIIN KUCIIOTHBIX OKCUJI0OB

25

CepHaH KHUCJIOTa, (1)I/I3I/I‘ICCKI/IC

[udposas
nabopaTopHs




U XUMHUYECKHE CBOMCTBa (001IMe KaK IPeICTaBUTENs Kacca KUCIOT U
cnenu(puveckue), MpuMEHEHHE

RELEON

Hudporoii naTunk
AJIEKTPOIPOBOIHOCTH

26

XUMHUYECKUE PEaKIIHH, JIeXKAIIHUE B OCHOBE MPOMBIIIICHHOTO CIIOC00a MOTydeHHSI
cepHOM KUCIOThL. CoJli CEPHOUN KUCIIOTHI.

27

Haxosxnienue cepsl 1 €€ coeTMHEHUI

B MpHpoJie. XUMHAYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJibl COEIMHEHNUSIMU CEPhI
(KUCTIOTHBIE JIOK]IM, 3arPSI3HEHNE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0
MPEIOTBPAICHUS

Tema 5. O01mas xapakTepucTHKAa XUMHYECKHUX 3JIEeMEHTOB VA-rpynmnsbl.
A3oTt, pocdop u ux coequnenus (7 4)

28

OO6mrast xapakTepucTuka 31eMeHTOB VArpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB
3THUX 3JIEMEHTOB, XapaKTepHbIE I HUX CTENEHU OKUCIICHUS

29

A30T, pacrpocTpaHeHue B Ipupojie, pU3nveckre 1 XUMUYECKHe CBOMCTBA.
KpyrosopoT azora B mpupojie

30

AMMI/IaK, €ro (1)I/I3I/I‘16CKI/IG H XUMHNYCCKHEC CBOﬁCTBa, IMOJIYYCHUC U ITPUMCHCHUC.
Comn AMMOHMA, UX (bHSH‘leCKI/Ie H XUMHNYCCKHEC CBOﬁCTBa, MMPUMCHCHHC.

[IpakTuueckas padora Ne 3. [lonydyeHune amMuaka, U3ydeHUE €ro CBOMCTB.

31

A3zoTHas KHUCJIOTa, eé (1)I/I3I/I‘ICCKI/IG 1 XUMHYECKHE CBOMCTBA (06H_II/IG KakK
MNpEACTAaBUTECIIA KJIaCCa KUCIIOT U CHCI_II/I(i)I/I‘leCKI/Ie). Hcnons3oBaHue HUTPATOB U
COJIEHl aMMOHHS B Ka4ECTBE MHHCPAJIbHBIX y,Z[O6p€HPII>i

[udposas
nabopaTopus

RELEON

[udporoii qaTuuk




AJIEKTPOIPOBOIHOCTH

32 | Xumuueckoe 3arps3HeHUE OKPYKaOLIEH Cpebl COEIMHEHUSIMHU a30Ta (KUCIOTHBIE
JOK/H, 3arpsi3HEHUE BO3/1y Xa, [I0YBBI U BOJIOEMOB

33 | ®ochop, annorponHeie Moaudukanyu Gochopa, pu3NYecKue 1 XUMUIECKHE
CBOMCTBA

34 | Okcun pochopa(V) u dochopHas kucnora, Gu3NIecKre 1 XMMUUECKHE CBOICTBA,
nosyuenue. Mcnonap3zoBanue GocdaroB B kauecTBE MUHEPAIBHBIX YIOOPEHUIA.
3arpsi3HEeHHEe TPUPOIHBIX BOA0EMOB (pocharamu
Tema 6. O61asa xXapaKTePUCTHKA XMMUYECKHX j1eMeHTOB [V A-
rpynnbl. Yrjepoa U KpeMHHMI M UX COeIUHEHUS
(8u)+ 1

35 | Yrnepon

36- | Oxcunpl yriaepona, ux Gpusnueckue 1 XMuMHUYECKUe CBOMCTBA.

37

38 | YrosbHas kuciaoTa U €€ cou, uX GU3NIEeCKue U XUMUYECKHUE CBOWCTBA, MOJIyYEeHUE U
IIPUMEHEHHE.

39 | IlepBoHauanbHble NOHATUS 00 OPraHMYECKUX BEILECTBAX KAK O COCAMHEHUSX
yriepoja: 0COOEHHOCTH cocTaBa U cTpoeHus. [loHaTue o 61oJIOrHYecKn BaXKHBIX
BElIeCTBax: XKHUpax, Oenkax,

40 | Kpemuuii, ero pusnyeckre 1 XuMHUUECKUE CBOMCTBA, MOIyUYeHHE U IPUMEHEHHUE.

41 | IIpaktuyeckas padota Ne 4 Tlosryyenue yriekucioro raza. KauectBeHHas peakuus [udposas

nabopaTopHs




Ha KapOOHAT-HOH

RELEON

[udposoii naTuuk

AJIEKTPOIPOBOIHOCTH
42 | Ilpaktuueckas pabata Ne 5 Pemienue skciepuMeHTalIbHBIX 33/]a4 [0 TEME [udposas
«Hemerannbi». naboparopust
RELEON
[Mudposoii gaTuuk
AIIEKTPOTPOBOIHOCTH
43 | KonrposbHas paboTa
Tema 7. O01mue cBOMCTBA METAVIOB
(4 1)
44 | OOGmias XxapaKTepuCTUKa XUMHYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH UX
MOJIOKEHUS B IEPUOMUECKON crcTeMe XuMHuueckux anemenToB /1 . M1 . Menneneena
U CTPOEHUS aTOMOB
45 | Ctpoenue metaiuioB. Metaiminueckas CBS3b U METATMYECKasi KpUCTalInyecKas
pemérka. DIEeKTPOXUMHUYECKUN Psil HAIPSHKEHUH METaIIJIOB
46 | dusnyeckre U XUMUYECKUE CBOMCTBA METAJLIIOB .
47 | Obuue ciocoObl moxydeHus MeTamioB. [loHaTHE 0 KOPPO3UU METAIIIOB U OCHOBHBIE

crnocoObl 3alMThl OT KOppo3uu. CruiaBsl (CTajib, YyTyH, AIOPATIIOMUHUN, OpOoH3a), UX
IIPUMEHEHHE B OBITY U IPOMBIIUIEHHOCTH

Tema 8. Baxueiiinne MeTaLJIbI M HX COeTUHEHUS




(16 u)+ 2

48 | Llemounsie Metauibl. [looxeHue B MepuoAnUECKO CHCTEME XUMUYECKUX
anemeHnToB /1. 1. Menaeneesa, ctpoenne atomoB. Haxoxienue B nmpupoae .

49- | dusnyeckre U XUMUYECKUE CBOMCTBA (Ha MpUMeEpe HATPUsI U Kaus

50

51 | Oxcunbl ¥ TUAPOKCUABI HATPUS U KAJIHS

52 | IlpumeHeHue MeNOYHBIX METAUIOB U UX COCTUHEHUH.

53 | llemouyHO3eMeNnbHBIC METAJIIBI MAarHUH U KaJbIIUH, CTpOeHHE aToMOB. [losoke Hue B
MIEPUOANYECKON CHCTEME XUMUYe CKUX 311eMeHToB /. M. Menneneena.
Haxoxnenue B mpupoe

54- | dusnyeckre 1 XUMUYECKHE CBOMICTBA KaJbIUI U MarHus

55

56 | Baxneiimue coequHEHUS Kaablus (OKCHI, TUIPOKCHU, COJIH).

57 | XKecTkocTh BOJIBI M c1IOco0bI ee ycrpaHneHus. [Ipakruueckas padota Ne 6. XKeécTkocTh
BOJIbI U METO/IbI €€ YCTPAHEHUS

58 | AnroMuHUMN.

59- | ®dusnueckue U XUMUYECKUE CBOMCTBA. AM(DOTEpHBIE CBOMCTBA OKCHJIA M TUIAPOKCUAA

60

61 | Keneso. [udposas

nabopaTopus




RELEON

[udposoii naTuuk

JIaBJICHUSI
62 | ®usndeckue U XMMUUECKHE CBOMCTBA Kee3a
63 | Oxcunpl, rugpokcusl U cou xenesa(ll)
u xene3a(Ill) .
64 | IIpaktuueckas pabota Ne 7. PenmieHue 3KCriepuMEHTAIBHBIX 33]1a4 TI0 TEME Hudposas
«MeTtaisl . naboparopust
RELEON
Hudposoii naTank
JTaBJICHUS
65 | KontposbHas paboTa Ne3
Tema 9. BemecTBa n MaTepHaJIbl B (KU3HU YeJIOBeKa
(3 4)
66 | HoBble maTtepuainsl u TeXHOJIOTHH. BelecTBa 1 MaTepuasbl B IOBCEAHEBHON YKU3HU
YyenoBeKka. XUMUs 1 3J10POBbE.
beszomnacHoe ncnonbp30BaHKe BEMIECTB M XUMUYECKUX PEaKLUN B OBITY.
67 | IlpupoaHbie UCTOYHUKHU YTTIEBOJAOPOIOB (YroJib, IPUPOAHBIN ra3, HEPThH), TPOTYKTHI

uX nepepabdoTKU, UX POJib

B 6LITy " IPOMBIIIIVNICHHOCTHU




68 | OcHOBBI 3KOJIOTrMYECKON TPAMOTHOCTH. XUMUYECKOE 3arpsI3HEHUE OKPYXKaro IeH 1
cpenbl (IpeneabHo AomycTuMas KoHuenTpanus semects — [1J1K).

Poins xumun B PCUICHUHN SKOJIOTHICCKHUX HpO6JIGM

TOUKA \'POCTA
3 JlabopaTtopubie padoTsl 8 kiacc [Ipaktudeckas padora Ne 1. «/3ydenne cTpoeHus IaMeHm»

Teopernueckas yactb: ['opeHre — CIIOKHBIN MTPOIIECC, COMTPOBOKIAFOIITUICS BBIJICIICHUEM HEPTHH, KaK MPaBHUIIO, B

BHJIC TEIJIa ¥ CBETa. Pa3nmnuarioT rOMOTeHHOE TOpeHue (Harpumep, mpu paboTe ra30BoM rOpesike), ¥ TETEPOTEHHOE TOpeHue (HarmpuMep, ToOpeHne
CIUpTa U CYXOro ropioyero). B paccMoTpeHHbIX puMepax IiaMsi MMEET CXOJHOE CTpoeHHEe. B HEM MOXHO BBIZCTUTh TPU YaCTH.

BryTpennuii KOHyC TeMHOTO 11BeTa (B CiIy4ae ra30BOM rOPEKH CHHETO IBETa) ¢ HU3KoU TeMriepaTypoit ~ 300—500 °C. 3aech mpoucxoauT
HCIapeHUe U Pa3IoKeHHE TOPIOYEro BELECTBa.

CpenHuii BOCCTAaHOBUTEIBHBIN KOHYC COCTOMT U3 CMECH BO3/yXa M TOPSIIETO Ta3a. 37ech Mo/ BIUSHUEM Oosiee BRICOKOM TeMriepaTypsl (1500—1800
°C) mpolyKThl UCHIAPEHUS U PA3JI0KEHUS TOPIOYHMX BELIECTB AKTUBHO PEarupyroT ¢ kuciopoaoM. Eciim yacte yriepona ocraércs cBOOOAHOM, TO €ro
MeJbYalIie YaCTHUIIbl PACKATIAIOTCA U IPUJIAIOT TNIAMEHU SIPKOe CBeUEHHe. JTa 4acTh MiaMeHu 6orara yrapHbsiM razoMm CO — CHUIIbHBIM
BOCCTaHOBUTEJIEM, [TI0O3TOMY €€ Ha3bIBAIOT BOCCTAHOBUTENbHOM. Touka Hanbosee BHICOKOM TeMIepaTypbl HAXOUTCS Ha OCTPUE BOCCTAHOBUTEIHHOTO
KOHYyca.

BHemHui okucIMTENbHBIN KOHYC 00pa3yeT HEBUAUMYIO 000JI0UKY, OKPYKAIOIIYIO Iu1aMs. 371eCh MO/ BIMSHUEM 3HaYUTEIBHOTO MIPUTOKa *"OPoAe

BO3JlyXa MPOMCXOIUT IOJIHOE OKUCIICHUE T'OPI0YEro BEIIEeCTBa 10 C02 " H20 (IIpy TOPEHHH CyXOro FOPIOYEro Ha OCHOBE ypOTPOIHHA TaKke o 6pa3yeTc o NZ) HpI/I 3TOM OCTaéTCs M3OBITOK

Kucjiopoaa, KOTOpBIﬁ 1810)51 BBICOKOH TEMIICPATYPC O6J'IaI[aeT BBICOKOM OKHMCIIUTEIbHON AKTUBHOCTBIO, TO3TOMY BHCIIHAA YaCTh IIJIAMCHU HA3BIBACT CsL
OKHCIUTEIBHOM. HCHOJ’IB?»YH noaayB BO34yXa, MOXKHO YBCIIMYUTHL TCMIICPATYPY INIAMCHU.

IIpakTH4YeCcKas 4acTh: HeJ’IL OIIbITA: U3YUUTH CTPOCHUC TINIIAMCHH, OTIPCACIINTL TCMIICPATYPY B PA3HBIX €I'0 30HAX MPU UCIIOJIB30BAHUHN PA3JIMIHBIX
HCTOYHHUKOB TCILJIA .




Ilepeuens oamuuxos yughposoti rabopamopuu: TaTINK TEMIIEPATYpbl TEPMOTIAPHBIN. /JonoanumensHoe 000py008aHue: MTATHB C 3A)KHUMOM;
JepaxKaTelb Ui MpoOUPOK; COUPTOBKA . Mamepuansl u peakmugwvl: COUPT ITUIIOBBIN; CyX0€ FOpIOYee; CBeYa.

Texnuxa besonacrocmu:
1. . PaOota cBsi3aHa ¢ OTKPBITHIM IIJIaAMEHEM — OEpEruTech 0XKora.

2. . Tepmomnapa rociie U3BJI€YEHUS U3 IIJITAMEHH OCTBIBAET HE cpa3zy — Oeperutech oxora. 3.B cnupToBKe CONEpKUTCS TOproYast KUAKOCTb.

anmpykuuﬂ K 6bINOJIHEHUIO:

1.IToaxrounTe BEICOKOTEMIIEPATypHBINA JaTUUK (TEPMOIIapy) K perucTpaTopy AaHHBIX (KOMIBIOTEPY). 3aKpenuTe JaTYUK B IITATUBE TaK, YTOOBI €ro
KOHYMK Kacaucsi QUTUIISL CHUPTOBKH .

2 . 3axxrute cnupToBKY. Korja nokasanus cTabuiImM3upyroTCs, 3aUIINTE 3HaUeHHE TeMIepaTypsl Ha cxeMe tiamenu (puc. 1). 3.Ilepemenraiite naTunk
TEMIIepPaTyphl B CIEAYIOUIYIO TOYKY IJIAMEHU B COOTBETCTBHH O cxeMoil. [l aToro ocnabmusiite MmydTy u nepemeniaite e€ (BMecTe C Jankoi u
JaTYUKOM) B HY>)KHOE MecTo. Koria mokazaHusi cCTabHIM3UPYIOTCS, CHOBA 3aHOCHTE 3HAYEHHE TEMIIEPAaTyphl B COOTBETCTBYIOIICH TOUKE HA CXEMY .

4 . Tak HU3MCPLTE TEMIICPATYPY BO BCCX TOUKAX INIAMCHU, OTMCUCHHBIX Ha CXCMC . 5. HOBTOpI/ITe ﬂeﬁCTBHH CO CBEUOM U CYXHUM TI'OPIOYUM.

TOUKA \'POCTA
\ 6.06patute BHUMaHue! [Ipu n3yuyeHnn CTpoeHus IIaMEHH CyXOro Toproyero ucmois3yercs 1/4 yacts Tabnerku. Kycouek

TOprOYCTO NMOMCIIAKOT Ha KEPAMUYCCKYHO IIJIUTKY.



Puc. 1. Touku nzMepeHus TeMieparypsl miaMmeHu 7 . BHecuTe B mamsi CHMPTOBKU Ha MOJIMUHYTHI IpoOUpKy. M3Biekute npoOUpKy U3 MIaMeHH U
paccMoTpuTe €€ NOBEPXHOCTb.

8 . [ToBTOpHTE OMBIT CO cBeuoit. Kakoro nBera obpazosasics Hanér? Uto 310 3a BemecTBo? Pe3ynpraTsl n3MepeHuii/HabmoaeHn i

Hcrounuk TemmepaTypa 0k0J10 Temmeparypa B cpeqHeit Temnepatypa B Yro oOpaszoBasioch Ha
TEIIOTHI ¢buTnis (Kycouka 4acTH IJIaAMEHU BEPXHEHN 4acTH IIOBEPXHOCTHU
Ne TOPIOYETro) TUIaMEHH pOOHPKH

1 CnuproBka

2 Cseua

3 | Cyxoe
roproJee

Buisoowi:

B BBIBO/IaxX yKa3aTh, KAKOW MCTOYHUK TETUIOTHI MPEAMOUYTUTEIHLHO UCIIOIB30BATh B XUMUUECKON JTAOOPATOPUH U TIOUEMY .
Konmponvrvie 6onpocnwi:

1 . Kako# ucTOUHHK TuIaMeHH ObUT HCTIOIb30BaH? 2 . Kakas yacTh miameHu camasi ropsiyas?

3 . Jlo xakoii MakCUMaIbHOM TeMIepaTypbl yIaéTcs mporpeTs Tepmomnapy? 4 . Uto ropsiuee — HEHTp TJIAMEHH W Kpast?

1. . Iloyemy cnupTOBKA TOPUT MOUYTH OECIBETHHIM IJIAMEHEM, a CBeYa — CBETAIIMM? MOKHO JIM UCTIOJIB30BaTh CBEYU B J1a00OPaTOPUN BMECTO
CIIUPTOBOK?

2. . Kakue npoayKTbl TOPEHUs OJMHAKOBHI Y CHUPTOBKHU U cBeun? 7 . 3aganue ans noarotosku k I'NA, BITP

[Ipu HarpeBaHuU TBEPABIX BEIIECTB B MPOOHPKE HEOOXOIUMO: 1.B35Th MPOOHPKY B PYKU M HAarpeBaTh Ty YacTh, IJI€ JIEKUT BELIECTBO; 2.3aKPENUTh
NpoOMpPKY B IITATUBE U HArpeBaTh Ty YacTh, € JISKUT BELLIECTBO;



~t B

3.B35Th MPOOUPKY B PYKH, POTPETH BCIO MPOOUPKY, a 3aTEM Ty YacCTh, 1€ JIEXKHUT BELIECTBO; 4.3aKpeNUTh NMPOOUPKY B
LITaTUBE, MIPOrPETh BCIO MPOOUPKY, a 3aTEM Ty YacTh, e JeXKUT BeulecTBo . (IIpaBuibHbIi OTBET: 4 .)

8.3amanue s pa3BUTHS QYHKIIMOHATBHON TPaMOTHOCTH

B xuure Maiikia ®apanest «VcTopusi cBeun» aBTOP OMUCHIBAET OMBIT, KOTOPBIA OH AEMOHCTPUPOBAJ HA CBOUX JIEKIMAX. B miiaMs cBeun OH moMenan
M30THYTYIO CTEKIISIHHYIO TPYOKY. OZIMH KOHel TpyOKH OIycKaJics HeAaneKo OT (pUTHIIs, BTOPO BBIBOJMICA HAa HECKOJILKO CAHTUMETPOB OT IJTAMEHH.
UYepes HEKOTOpPOE BpeMsi K KOHITY TPYOKH MOJHOCHIIU TOPSILYI0 JTyduHy. [osSBs10Ch miiaMs, KOTOpoe CyIIeCTBOBAJIO OTAEIBHO OT IJIAMEHH CBEYH.
Kak M0OXHO 00BACHUTH 3TO siBIeHUE?

Oter: B 3T0# yacTu miaMeHu NpoucxoauT ucnapenue napaduna. [lapel napaduna Ha Bo3yxe, Npu MOKUTAHUH, 3aTOPAIOTCA.

Puc. 2. OneIT ¢ I1aMeHeM CBEYH

TOUKA \'pocm . 5
\ I[eMOHCTpaHHOHHLII/I IKCIICPUMEHT NQ 1. «Buloenenue u noziowieHue menila — RPUBHAK XUmuuecKkou peakyuu),

TeopeTrnyeckas 4acTh. PaGora MMPOBOAUTCS IIPU U3YUCHUHN TCMbI ((HpI/I3HaKI/I XUMHWYCCKUX peaKHHﬁ». Brigenenue u

MIOTJIOLEHUE TEIJIOThI, U3MEHEHNE OKPACKH PaCTBOPOB MJIM BEILECTB, BBIIEIICHUE Ia3a SIBJISIOTCS OCHOBHBIMU IIPU3HAKAMU XUMUYECKUX PEAKIIUI.
Taxoxe uMeeT CMBICII TOBTOPUTH PadOTy MPH BBEJICHUN MOHATHS «TETJIOBOH 3 (EKT peakium» .



IIpakTHdecKas 4acThb. HGJH) pa6OTI)IZ MPOACMOHCTPHUPOBATH BBIACJICHUC W MOTJIOICHUE TCIJIA ITPU XUMHUYCCKUX PCAKIUAX. CBs3aTh ITOKa3aHUs
AaTYHKa TEMIICPATYpPhbI C OCA3aTCIbHBIMU OIYIICHUAMMU.

Ilepeuens oamuuxos yugposoii 1abopamopuu: NATINK TEMIIEPATYPHI TUTATHHOBBIH.

Jlonoanumenvnoe ob6opyoosanue: Ba XUMHUECKUX cTakaHa (50 mut), IpoMbIBaJIKa € IUCTUILIMPOBAHHOM BOJIOW, CTaKaH JJIsl CJIMBAa OTPAOOTaHHBIX
pacTBOpOB.

Mamepuanwl u peakmugul: alFOMUHUEBAs IPOBOJIOKA WM rpanyiibl, 20%-Hb1il pacTBop ruapokcuaa HaTpus NaOH, 10%-Hbl1ii pacTBOp yKCycHOMI
kuciotel CH3COOH, runpokap6onar Hatpust NaHCO3 .

Texnuxa 6esonacnocmu: 1 .Paborath B oukax. 2. TpeOyercs cobmoaeHre Mep 6€30MacHOCTH MPpH paboTe ¢ TUAPOKCHAOM HATPUs U HarpeBaTeIbHBIMU
nprudopaMu.

Uncempykyus k vinonnenuro: 1.B xumudeckuil ctakan Haneite pactsop nienoun NaOH. M3mepete ero temneparypy. [lomecture rpanyiisl Win
MIPOBOJIOKY aJIFOMUHHUSI TaK, YTOOBI HAJ HUMHU OcTaBajcs cioi xuakoctu. Korjga HaunéTcs peakuus, oOpaTuTe BHUMaHUE IIKOJIbHUKOB HA BBIJICTICHHUE
ra3a u yBeJMueHue TemrepaTypsl. JKenarenbHo (eciu peakiust UIET He CIAUIIKOM OypHO) MPOMTH MO KJIaCCy U AaTh IIKOJIbHUKAM IOTPOraTh CTaKaH,
4TOOBI YOEUTHCS, YTO €r0 COJIEPKUMOE pa3zorpenock. OTMeThTe MaKCUMAaIbHYIO TEMIIEpaTypy pacTBopa. [lonydeHHbIN pe3ynbTaT 3aHecuTe B
TaOHILy .

2.IlpomoiiTe 1aTyMK TeMIlepaTypbl BOJOW. B cTakaH HajnelTe yKCYCHYIO KUCIOTY Ha 1/3 mo BeIicoTe. I3MepbTe €€ TeMiiepaTypy.

Heb6onpmyMu mopuusaMu HachllbTe THAPOKApOOHAT HATPUS, IOMEIINBAsT TaTYUKOM TemmepaTypbl. OOpaTuTe BHUMaHKE IKOJBHUKOB Ha BBIJICT CHUE
rasza - pu3HaK XuMuueckoi peakuuu. [locmoTpute, kak u3menserca temmneparypa. OTMeTbTe MUHUMAIIbHYIO TEMIIEpaTypy pacTBopa.

[TosrydeHHBIH pe3ynbTaT yYeHUKU 3aHOCST B TaOnuiy. Pe3ynbpTrarsl n3mMepenuii /Ha0OmroieHuil

PeaeronmHe BCIICCTBA HauvanpHas TEMIICpaTypa MaxkcuManbHass/MUHUMAaJIbHAS Briaenenue wiau morjoneHue
pacTBOpa TEMIICpATypa pacTBoOpa TCIIJIOTBI

PacTtBOp mienoun u anromMuHUM

PacTBOp yKCYCHOM KUCIIOTHI U




coaa

Buvi6o0wi: YkazaTh NpU3HAKU XUMUUYECKUX PEAKIUH.
Konmponvnvie 6onpochwi:
1. .IlpuBemute nmpuMepsl peakiui, MPOTEKAOIINX C BBIJICIEHUEM TEIIIOTHI.

2. Jlns moixydeHus: HEeraméHoOW U3BECTH MeJl MPOKATUBAIOT MPU BEICOKOHM TemmepaType. K kakomy TUITY MOKHO OTHECTH 3Ty PEaKIHio?
3.3ananue aa noarotoBku k [ A, BIIP: Tonbko XuMuueckue siBJICHUS MIEPEUYHCIICHBI B TPYIIIE:

1.'openne cBeun, BhINIaIeHNE JOK/IEBBIX Kamelb, KuTleHne BoJIbl 2.CKucanue ss0JI09YHOTO COKa, CKUCAaHHUE MOJIOKA, PACTBOPEHHUE MEJIa B YKCYCe
3.TasHue cHera, MJIaBJIeHUE CBUHIIA, TPOTyXaHUe KypruHOTO siiiia 4.O0pa3oBaHue TyMaHa, TOpeHrne OCHTraaIbCKOM CBeUH, TOPEHNE TPUPOTHOTO Taza

TOUKA \'POCTA .
3 JeMoHcTpanMoHHBIH IKcIepUMeHT Ne 2. «Pa3znoicenue 600l 31eKmMpuuecKUM moKom»

Teopernyeckas 4acTh. Hepez[ Ha4daJloOM pa6OTBI cJIeayer O6CYI[I/ITB CO IIKOJbHUKaMH BOIIPOC: IIPOCTBIM HUJIM CJIOKHBIM BEIICCTBOM SABJIACTCA BOJA.
ITocne BBIJIBMDKCHUS YHalllUMHUCA Pa3JIMYHbIX THIIOTE3 YYUTEb IIPOCUT NPCIAI0XKUTh BApUAHTEI UX BKCHCPHMGHTaHBHOﬁ IIPOBCPKHU.

OOBIYHO JAaHHBIN OMBIT PEKOMEHIYIOT MMPOBOAUTH B ipubope ['odmaHa, ycTpoilcTBO KOTOPOTO SBIISETCS JOCTATOYHO CIOXKHBIM IS
BOCHBMUKIIACCHUKOB. Y JOOHEE ero MpoBOIUTH B MPUOOPE JIJIsl OMBITOB C DIEKTPHUUECKUM TOKOM, UCIIOJIB3Ys B KauecTBe ekTponnuta 10%-Hblil pacTBOp
TUAPOKCHUIA HATPUSI U CTANIbHBIE (JTydllle HUKEIEeBbIe) 3NEeKTPoibl. Bo n30exanne BCieHUBaHUS pacTBOPA MIPU JEMOHCTPALIMU K JIEKTPOJIUTY CIAEIyeT
N00aBUTH ATHIIOBBIN ciupT (Ha 4 00bEMa pacTBopa d1ekTpoanuTa 1 006éM 95%-Horo pacTBopa crupra) .

IIpakTH4ecKas 4acThb. HCJ'IL pa6OTHZ C(bOpMHpOBaTB MMPEACTABJICHHUA Y YUAIIIUXCA 00 aHaJIU3€ CIIOMKHBIX BCIICCTB U UBMCHCHHUHU MOJICKYJI CJIOKHBIX
BCIICCTB B X0J4€ XUMHUYCCKUX peaKHHﬁ.

Hononnumenvroe obopyoosanue: IpuOOP IS OMBITOB € AIEKTPUYECKUM TOKOM; UCTOUHUK MOCTOSIHHOTO TOKA: IPOOUPKH - 2 HIT., IPOHYMEPOBAHHBIE;
JYYMHKA; COUPTOBKA; MPOOKU — 2 IIIT, MUHIIET .



Mamepuanvt u peaxmugwl: cnupT 3TUIOBBIN, 10%-HBIIM pacTBOP MIETOUH.

Texnuxa 6esonacnocmu: Pabotats B oukax. TpeOyroTcs crienuaibHble Mepbl 0€301IaCHOCTH MPU PAbOTEe C THIPOKCHIOM HATPUS .

Hucmpykyus x evinoanenuio: 1.3amonHuTe IEKTPOIUTHIECCKYIO BAHHY U ISMOHCTPAIIMOHHBIE TPOOUPKH PAacTBOPOM AJIEKTPOJIMTA 3apaHee, 10 yPOKa.
2.ITponeMoHCTpUpYTE PUOOP YUATUMCS, OOBSICHUTE €r0 YCTPOMCTBO U BKIFOUNUTE MOCTOSIHHBINA AIEKTPUUECKUH TOK.

1. HabGmromaeTcs BbIAEIEHNUE Ta30B HA AIEKTpoaax npubdopa. OOpaTuTe BHUMAHHE YUallIUXCS HA TO, YTO OJMH M3 Ta30B BBIACIACTCS MHTCHCUBHEN

Y 3aHMMAeT B JiBa pa3a 00iblIni 00BEM MO CPAaBHEHUIO CO BTOPBIM I'a30M.

2. OOcynute HabIIOJa€Mble TPU3HAKK XUMHUUYECKOM peakiuu, cienaiTe mpeanosioxkeHns 0 TOM, B KaKuX MpoOupKax HaXoAATCs KUCIOPOa U
BOJIOPO/I. DJEKTPOJIN3 MIPEKpaTUTe, KOT1a B mpoOrpKax Habepércss okoyio 6 M1 BOAOPOJIa U 3 MJI KMCIOpO/a .

3. OOparute BHUMaHHE Ha Pa3IMIHbIC 00BEMBI COOpaHHBIX Ta30B. [IpoOHpKH MIOTHO 3aKpolTe MPOOKAMU TIOJT CJIOEM dJIEKTpoUTa. Tierorei
JTYYUHOM ONpeNIeNIuTe HATUYUE KUCIOPOJa B MPOOUPKe, ropsIiei TydMHON MOI0KTUTe BOAOPoI. [IpeaioxkuTe yuammumcs 3aHECTH Pe3yIbTaThl
HaOmroAeHWH B Tabnuiy. Pe3ynbpTaThl HaOIIOAeHUH

Homep nipoOupku

O0BEM rasza

Hassanue raza

2

Buisoowr: OTpa3I/ITB, YTO IMPOUCXOAUT C MOJICKYJIaMU CJIOKHBIX BEIICCTB B XO1€ XUMHUYECKOH pCaKuuu.

KOHmpOJZbele 60Nnpocsl. 1.Mo>HO 71 1o BHCIIHEMY BHUAY OTJIMYHUTD I'a3 BOAOPOA OT ra3a KHCHOpO,Z[a? 2 Kakne YaCTHUILIbI COXPAHAKOTCA B XOIC
INPOTCKAaHUA pCaKIUK Pa3JI0OKCHUS BOAbI, 4 KAKHEC pa3pyma10Tcsl? 3 Kak J0Ka3aTb, YTO B COCTABC Caxapa COACPIKATCA aTOMbI yrnepoz[a?

4 3ananue s noaroroBku k I'MA, BIIP. Ilpu cobupannu ra3oB HCIOB3YIOT MPUOOPHI, IpeAcTaBlIeHHbIEe Ha pucyHKe. C MOMOIIBIO, KaKUX U3
yKa3aHHBIX IPUOOPOB MOXKHO coOMpaTh BoA0poa? OOOCHYHTE CBOI OTBET, UCXOAS U3 CBOMCTB JaHHOT'O Ta3a.

Puc. 7. IIpubops! a5 cobupanus ra3os




(A)

TOUKA \\' POCTA

JlemoHCTpaMOHHBIN SKcriepuMeHT Ne 3. «3aKOH COXpaHEHHs MacChl BEIIECTB)
Teopernyeckas gacte. [Ipu n3yueHnn JaHHOHM TeMbI 1E1€COO0PA3HO CO31aTh IPOOIEMHYIO CUTYALUIO, TS pa3peleHHs]

KOTOPOi1 ydamiuecs BbIIBUTalOT TUIIOTE3bI, TPEOYIOIUe SKCIIepUMEHTaIbHOU poBepKu. [Ipu oOCcykaeHnn npeanoKeHHbIX BApUAHTOB MPOBEPKHU
BBIJIBUHYTBIX TUIIOTE3 BOCBMHUKIACCHUKHU MPEAIaraloT pa3inyHble BAPUAHTHl KOHCTPYKIIMH TPUOOPOB, T.€. MPOSBISAIOT TBOPUYECKYIO AKTUBHOCTD, B
X0JIe KOTOPOH MPOUCXOAUT NEPEOCMBICTICHIE TPHOOPETAEMBIX 3HAHUH.

Ha ypoke ywammuecs y3natot o padotax M. B. JlomonocoBa u A. JlaBya3be, MOCBSIIEHHBIX OTKPHITHIO 3aKOHA COXPAHEHUST MaCChI BEIIECTB,
(bopMyIUPYIOT 3aKOH, IPUXOJAAT K BHIBOJIY, YTO Macca BEIIECTB B X0/ peaKlUU JOJHKHA OCTaBaThCs MOCTOSHHOM. JIoOMBIINCH MOHUMAaHUS TAHH OO
Te3Hca, yYUTEIb JeMOHCTPUPYET IKCIIEPUMEHT .

IIpakTHyecKas 4acThb. HGJ'IL pa60TbI: SKCIIEPUMCHTAJIbHO J0Ka3aTh 3aKOH COXpaHCHHUA MaCChl BEHICCTB .

Jlononrnumenvrnoe 060pyoosanue: BEChl TEXHOXUMUYECKUE WM AIIEKTPOHHBIE; CBeYa; K0y10a riockogoHHas 250 MIT; T0KKa JUTsl CKUTAHMSI BEIIECTB.
Mamepuansl u peakmugsl: cBeva.
Texuuxa 6ezonacrocmu: BHITIOTHATH TPeOOBaHUS TIPU PabOTE C OTKPHITHIM MIJIAMEHEM.

HHcmpyKL!M}l x évinonnenuro; Ha PBIYa’KHBIX HJIN DJICKTPOHHBIX BECAaX YPAaBHOBCIINBACTCA CBCUA, d 3aTCM YUYHUTCIIb 3aKUTACT e€. Yuammuecs
Ha6J'IIO,[[aIOT, YTO B T€UeHHE ~1 MUH paBHOBECHUC BECOB HAPYHIACTCS, YalllKa C l"OpSIIJ.[GfI CBEUOM IOJHUMAECTCS BBCPX. Yyammumcs 3a1ar0Tcs BOIIPOCHI:
«Kak M0OXHO 0OBSICHUTH Ha6JIIO,I[aeMBII>’I (I)aKT? Kak srot (I)aKT COTJIACYCTCA C 3dKOHOM COXpaHCHHS MAaCChI BeIJ_leCTB?)) O6CY)KI[CHI/IC JaHHBIX BOIIPO COB
MNPUBOJUT YHAIIUXCA K MBICIIM O TOM, YTO 3KCIICPUMCHT HpOBCI{éH HCKOPPEKTHO, CICAYCT U3BMCHUTH KOHCTPYKIIUIO an60pa.



VYuurens 3apaHee JODKEH HOATOTOBUTH KOJIOY JOCTATOYHO OOJIBIIOr0 00BEMA € XOPOIIO NOJOTHAHHOM MPOOKOI, B KOTOPYIO BCTABJICHA JIOJKEUKA.

B noxeuxe 3akperuisercs ceeva. Beck mpubop B cOope 3apaHee ypaBHOBemnBaeTcs Ha Becax (puc. 8) . Korma
y4aniecs MpUXosaT K BBIBOY, UTO OTBIT CIEAYET MPOBOJUTE B 3aKPHITOM MPUOOpPE, YUUTENb JOCTAET BECHI C KOJIOOIL, 3a)KUTaeT CBEvY,
3aKpPEIIEHHYIO B JIOXKEYKE, BHOCUT B KOJIOY M TUTOTHO 3aKpBIBAET. Y4Yalluecsl BUIAT, 9TO PAaBHOBECHE BECOB HE HAPYIIACTCS B X0JI€ BCETO
IKCTICPUMEHTA .

Puc. 8. ITpubop mst AeMOHCTpaIMy 3aKOHA COXPAHEHHsI MACChI BEIIIECTB

BriBobI:
B BBIBO1aX HEOOXOAMMO OTPa3UTh TE3UC, YTO MAcca BEIIECTB MPU MPOTEKAHUH XUMHYECKOU PEAKIIMHA COXPAHSIETCS .

KOHmpOJZbele eonpocol.
3aI[aHI/I$I AJI1 pa3BUTHUA q)YHKHHOHaHBHOﬁ I'PaMOTHOCTH
1. HpI/I ropCeHUUu IpOoB ocTaérca 30J1a. Macca 30J1bI MEHBIIIE€ MaCChI B3SATHIX IJIS CKUTaHUS APOB. Kakx MOXHO 0OBSCHUTB STOT (l)aKT?

2. Jlns mpurotoBieHHUs MACHOTO OyabOHA MOBAp B35 KycoK Msica Maccoi 1 kr . [Tocie Bapku Kycok msica ctan BecuTh 800 r . [Touemy macca
U3MEHUIIACH?



TOUKA \!pocm

JlemoHcTpatoHHbIi skcriepuMeHT Ne 4. «OnpeziesieHne cocTaBa BO3yxa»

Teopernyeckas yacts. [lepen mpoBeneHrEM IKCIIEPUMEHTA YIAIIUMCST HEOOXOIMMO OOBSICHUTH YCTPOMCTBO MPUOOpa, YTO 03HAYAIOT JAeieHus. Taxxke
He00X0IMMO yOeIuThCsl, UTo MpoOKa Mpudopa repMeTHYHO 3aKpbIBaeT cocy . IIpakTudeckas yacTh. Llenb paboThl: SKCIEpUMEHTAIBHO ONPEACTUTh
00BEMHYIO JJOJIHO KUCJIOPOJIa B BO3yXE .

Hononnumenvnoe obopyodosanue: IpuOOP ISl ONPEAETICHUS COCTaBa BO3/IyXa, ITATUB, CIIMPTOBKA, CTEKIISTHHAS MTAJIOYKA, JIy9HHA, CTAKaH C BOJIOM.
Mamepuanst u peaxmuewl: KpacHbiit hocop.

Texnuka b6ezonachocmu: C 0CTOPOKHOCTHIO 00paIaThes ¢ TopsAmM Gochopom.

Hucmpykyusi Kk 6b1n0IHEHUIO:

1.KpucrannusaTop HanmoJIOBUHY 3amoTHUTE Bo10M. Ha moBepxHOCTh BoabI oMecTHTE (hapdopoByro yamky ¢ 1—1,5 r cyxoro kpacHoro ¢ocdopa.
2.00paruTe BHUMaHUE Ha HEOOXOIMMOE YCIOBHE IKCIIEPUMEHTA — BIIAXKHBIN Gocdop ucnosib3oBaTh Henb3s! Docdopa 10DKHO OBITH B3STO OOJIBIIIE,
4eM TpeOyeTcs ISl CBSA3bIBAaHHSI BCETO KHCIOPO/Ia, HAXOISAIIETOCS B COCY/IE.

1. Otkpoiite npoOKy mpubopa U MOMECTUTE KOJOKOJ B KPUCTAIUIU3ATOP ¢ BOAOK. [lorpy3ute KOJIOKOJ B BOJIy HACTOJIBKO, YTOOBI YPOBEHb BOJIbI
COBIa/IaJl C HUKHUM JIeJIeHHEeM Koslokosa. [Ipu aTomM HKHUIM Kpail KOJIOKOJIa He 0JDKEH JOXOIUTh JI0 THA KpHUcTauiuzaropa . J{is atoro
KOJIOKOJI 3aKpENUTe B IITATUBE UM IIOMECTUTE Ha IHO KPUCTAJUIM3aTOPA IBE CTEKIISIHHBIE MAIOUKH .

2. CunbHO pa3orpeB KOHEIl CTEKISTHHON MallOUKH, OIMyCTHTE €€ B KOJIOKOJ U noaoxrute gochop. Kak ronbko ocdop 3aropencs, 6p1cTpo
W3BJICKHUTE MAJOYKy U 3aKpONTE KOJIOKOI MpoOkoii. Kookon 3anomHseTcs rycThiM OelbIM JIMOM, COCTOSIINM U3 YacTHuek pochopHoro

aHTUAPHUIA.

3. HpI/I ropeHun (bOC(bOpa 00BEM BO3/J1yXa BHYTPH KOJIOKOJIA BHAYAJIC OT HArp€BaHUs HEMHOI'O YBCIIMYNBACTCA, @ YPOBCHb BOABI B KOJIOKOJIC
noHmxaercs . Ilo MEPE PACXOJ0BAHUS KUCIOPOAA IJIaMA TOCTCIICHHO T'aCHET. benprit (I)OC(I)OpHLIfI AHTUAPUI paCTBOPACTCA B BOJC . COCY)I
OXJIAXKAACTCs, I'a3 B KOJIOKOJIC ITIOCTCTICHHO YMCHBIIACTCS B 00BEME . ypOBeHB BOJIbI B KOJIOKOJIE TIOBBIIIAaeTCA . B KpUCTAJJIN3aTOP JoJieiTe
BOJbI B TAKOM 06’beMe, YTOOBI BHYTpPHU U CHAPYKHU KOJIOKOJIA YPOBHU ObLIN OJIMHAKOBBI U COBITIala]in CO BTOPBIM JACJICHUEM KOJIOKOJIA.



6 . Otkpoiite mpuOOP U MPH MOMOIIN TOPALICH JTyINHBI yOeIUTECh B TOM, YTO OCTABIIMICS B KOJIOKOJIE T'a3 HE TIOJIEPKUBACT TOpEeHUs. Pe3ynbTarhl
HaOJIIOACHUN

Yucno nenenuii B mpudope, UYwucno aenenuii B mpuoope,
3aI0JHEHHBIX BO3JIyXOM (JI0 IPOBEACHUS 3aroJHEHHbIX ra3amu (1ocie
pEeaKIum) IPOBE/ICHHS PEAKIINH) Kako#i ra3 npopearuposan?
BriBo1bI:

B BBIBO/IaX yKa3aTh cojepkaHue KUCIOPoia B Bo3ayxe (B %).

KonTponsnsie Bonpocsl: 1.Kaxoii ra3 pacxoyercs mpu cxxuranuu ¢ocdopa B Bo3ayxe? 2.Kakoit 00béM kuciopoaa B Bo3ayxe? CKOJIBKO 3TO
coctapysieT B mporienTax? 3.Ilouemy mist mpoBeaeHus SKCiepuMenTa 0epyT u30bITOK Gocdopa?

4.Kaxkoii ra3z octaiics B K0JI0OKoJie nociie cropanus ¢pocdopa? 5.3amanus ans noarorosku k 'MA, BIIP Ykaxute, B kakyro rpyImiy BXoJT BEIeCTBa,
3arps3HSIOIINE BO3IyX:

1. BoAsHOM map, YIJIEKUCIbIN ra3; 2.CepHUCTHIN ra3, OKCUIBI a30Ta; 3.KUCIOPO/I, a30T; 4.TeJINi, KUCIOPO

TOUKA \!pocm

9 xnacc
JemoncTpanuonHblii 3xciepumMenT Ne 1. «TenioBoii 3¢ ekt pacTBopeHusi BelIeCTB B BO/Ie»

TeopeTnueckas 4acThb. PaCTBOpeHI/Ie BCIICCTB IMPCACTABIIACT co00Ii CIIOKHOE (I)I/I3I/IK0—XI/IMI/IIIGCK06 SABJICHUC, 3aBUCAIICC OT ITPUPOAbL paCTBopéHHOI‘O
BCIICCTBA U pAaCTBOPUTECIIA, OT TEMIICPATYPhI U KOHICHTPALIUU o6pa3y10meroc;1 pacTBOpa.

HpI/I PACTBOPCHHUHN KPUCTAINIMYCCKUX BCHICCTB B BOAC IIPOUCXOOAT TpU OCHOBHBIX IIPOLIECCA. 1Pa3pymeHHe KpHCTaHHH‘IGCKOﬁ peHIéTKI/I
pacTBOPACMOIo BEUICCTBA — SHHOTepMI/I“IeCKI/II‘/JI mnmpomnecc.

1. Fnz[paTaumI, T.€. B3aUMOJICHICTBUE YaCTHI] (I/IOHOB niIn MOJ'ICKyJ'I) pacTBOPACMOIO BEIICCTBA C MOJICKYJIAMU BOABI — 3K30TepMquCKHﬁ
mponecc . 3.HepeHoc rUApaTUPOBAHHBIX YAaCTHUIl OT I'PaHUIBI KPUCTAJII-PACTBOPD B O6H.[I/II71 00BEM pacTBOpa, 9TOT HPOUECC HC COITPOBOKAACTCS
HHU BBIACJICHUECM, HU ITOTJIOIICHUECM TCIIIIOTHI.



B 3aBucumocTt o1 TOT0, TEIIOBOH 3(h(HEeKT KaKOTo U3 ABYX MPOIECCOB (pa3pylieHHe KPUCTAIA WIH THIPATALNS YaCTHII) TIpeo0aaaet, o0 uid
TEIIOBOM APPEKT PACTBOPCHHSI MOKET OBITH BEJTMUNHOM IMOJIOKUTEILHOU UITH OTPULIATEITHHOM.

[IpakTudeckas 9actb. [lenb pabompl: ONPENSTUTH TEIUIOBOW A(PPEKT pacTBOPEHUS CEPHON KUCIOTHI, THAPOKCHIA HATPHS U HUTPATa aMMOHHS .

Ilepeuenv oamuuxoe yughpoeoti rabopamopuu: JaTINK TEMIEPATYPhI IITATUHOBBIH .
Jlononanumenvnoe obopyoosanue: crakad Ha 150 M — 3 1IT.; CTEKIIIHHAS NANI0YKa; IPOMbBIBAJIKA; MEpHAsl MPoOUpKa; MInaTenb — 2 T .
Mamepuanet u peakmugul: cepHas KACIOTa (KOHLI .); THAPOKCU HATPHUS KPUCTAJUIMYECKHI; HUTPAT aMMOHHS .

Texnuxa 6ezonacnocmu: 1.CepHas KMCIIOTa U TUPOKCU]] HATPUS SIBJISIIOTCS arpecCUBHBIMU BemecTBaMu. HeoOXxoquMmo octeperatbest UxX rnomnaiaHus
Ha KOXy u onexy. 2.bepeus rimaza! 3.Heob6xoaumo MOMHUTE TTpaBUiIo pa3BeAeHus KucioT. 4.Ha pabodyem MecTe TOKHBI OBITh HEUTPATH3YIOII U
cpenctBa: 2%-Hble pacTBOPBI TUApoKapOOHaTa HATPUS U YKCYCHOM KUCIIOTHI.

Hnempyxkyus k vlnonnenuio:
1.B nepssrit ctakad HaneiTe S0 mu Boabl. 2.C MOMOIIBIO JaTYMKA ONPEETUTE €€ TeMIepaTypy.

1. Otmepnre 10 MJI KOHUEHTPUPOBAHHON CEPHOM KUCIOTHI U MEJIJIEHHO, IIPU NEPEMEIIMBAHUN PACTBOPA CTEKISIHHOW MaJOYKOM BJIUBANUTE CEPHYIO
kucnoty. OOpaTuTe BHUMaHUE Ha MOPSIOK CMEIIMBAHUS BOBI U cepHOM KucioThl! ClieuTe 3a HI3MEHEHUEM TeMIIEpaTyphl IIPH PacTBOPEHUN
kucnoTbl. Hanbosiee BrICOKOE MOKa3aHUe TeMIIEPaTyphl 3aHecuTe B Tabnuiy. J[aTyuk TmareabHO TPOMOMTe BOJOH.

2. Bo BTOpPOI1 CTakaH MOMECTUTE OKOJIO 8 T TBEPAOTO MOPOIIKA TUIPOKCHIa HAaTpUs U BiieiTe 50 mi Boabl. ONyCTUTE AATYUK TEMIEpaTyphl U
nepemeniainTe pactBop. OTMEThTE caMO€ BBICOKOE 3HAaUE€HHE TeMneparyphl. TiareasHo NPOMONTE IaTYUK BOJIOM.

3. B TpeTI/Iﬁ CcTakaH HaceIlbTe 15T MCJIKOKPUCTAJUIMYCCKOI'O HUTPATa aMMOHUA U npnﬂeﬁTe 50 M BOJBI. OHYCTI/ITe JAaTYUK TEMIICPpAaTyphbl U
6LICTpO nepeMemaﬁTe pacTBOp. Haubonee Hu3Kkoe 3HaUEeHHE TEMIICPATYPhI 3aHCCUTC B Ta6J'II/II_Iy.

Pe3ynbTatel uaMepeHuii/HadmoaeHui

Uccnenyemas cuctema | JIMCTHILIMPOBAHHAS BOJA Bora +HpS04 Boma + NaOH | Bora+NH4NO3




Temnepartypa, °C

Buvisoowi:
OTtpa3utb, Kako# TerIoBo# 3G (heKT mpeodiiaiaeT Mpu paCTBOPEHUN B BOJIE CEPHOM KHUCIIOTHI, HUTpaTa aMMOHHMS, TUIPOKCUIA HATPHUS.
Koumponvnvie sonpochwi:

1.006bsacHHTE, TOYEMY TIPU PACTBOPEHUU OJHUX BEIIECTB B BOJIE BBIJCISIETCS TEIIOTA, ApyruX — noryomiaercs. 2.[Ipeanonoxure TemioBoit agp ekt
Ipoliecca pacTBOPEHUS B BOJI€ THAPOKCH/IA KaJIusl.

TOUKA \!pocm

[IpakTueckas padota Ne 1. DeKTpOIUTHI U HEDNEKTPOIUTHI

Teopernueckas yactb. [Ipu pacTBOpeHUM B BO/I€ HOHHBIX COETMHEHUH MOJISIPHBIE MOJIEKYJIBI BOBI OKPYXAIOT (COJBBATUPYIOT) 3apsKEHHbIE HOHBI,
IIEPEBOIA UX B paCTBOP. MOJIEKYISIpHBIE COEAMHEHUS COJIbBATUPYIOTCS, HO HE PaclaJaroTcs Ha HOHBI . B mepBoM cityyae pacTBOpP IPOBOAUT
IEKTPUYECKHUM TOK, BO BTOPOM HET .

OHpeI{eJ’II/ITB IMPUHAJIC)KHOCTh BEHIECTBA UJIM paCTBOpa BEIICCTBA K DJICKTPOJIMTAM MOXKHO ITPpH IMTOMOIIHX U3MEPEHUS SJICKTPOIIPOBOJHOCTH. Econ
QJICKTPOIIPOBOAHOCTD BEJIMKA, TO I/ICCJ'ICI[yeMHﬁ O00BEKT — QJICKTPOJIUT. Ecnu 3HaueHue SJICKTPOIIPOBOJHOCTHU MECHBIIIC 20 MKCM/CM, TO 3TO
HCOJICKTPOJIUT .

IIpakTHdeckas 4acThb.

ue]lb pa60m1;1: OIIPCACIINTD ITPUHAMJIICIKHOCTD BCIICCTB, CMeceH BellIeCTB U PaCcTBOPOB BECIHICCTB K JJICKTPOJIMTAM U HECIJICKTPOJIUTAM .

Ilepeuensy oamuukos yughposoti rabopamopuu: 1aTIUK IEKTPOIIPOBOAHOCTH . JIONOIHUTENbHOE 000py0BaHNE: CTaKaHbl HAa 50 MJT; ITATUB C
32)KUMOM; IPOMBIBAJIKA . MaTepualbl ¥ peakTUBBL: AUCTHIIMPOBaHHAS BoJia; 1Mo 20 MJI 3THJIOBOTO CIIUpPTa, O€H3MHA, KepOCHHa; 5%-HOTro pacTBOpa
caxapo3bl, pactBopa cnupra (1:1), 5%-Horo pacTBopa xyopuaa HaTpus; 5%-HOTro pacTBOpa XJIOPOBOA0OPOA; 5%-HOTO pacTBOpa r’UAPOKCH]IA HATPHUS,
NoBapeHHas cojib (TBEpast), caxap (TBEPABIN) .



Texnuka 6ezonacnocmu: Ilpu padoTe ¢ TOPIOYNMH KHIKOCTSIMU (CITUPT, OSH3UH, KEPOCHH) BOJIIM3U HE JJOJDKHO OBITH OTKPHITOTO OTHSL

HHcmpym;u}l K 8blNOJIHEHUIO:

1.B crakaH nomMecTUTe MOBAPEHHYIO COJIb U OIIYCTUTE B CTaKaH JATUYMK AJIEKTPOIPOBOIHOCTH . I[pOBOUT JIK COJIb 3NIEKTPUUECKUNA TOK?
2.AnHanoruyHsie JEHCTBUSI MPOBEIUTE C caxapo3oii . 3 . B crakan Haneite 20 M1 ccleayeMoro pacTBopa.

1. OmycTtuTe B HErO JATYHK AJIEKTPONPOBOIHOCTH, 3aKPEIJIEHHBIN B Jianke mraruBa. Habmonaite 3a n1sMeHEHNEM 3Ha4eHUS
anekTponpoBoAHOCTU. Korga moka3zanus qaTyrka nepecTaHyT U3MEHSTHCS, 3alUIINTE €ro 3HaYeHUE B TAOJIHUILY .

2. OOparute BauManue! J[aTuynk mocie KaxJa0ro OIbITa TIIATEILHO MPOMBIBAETCS BOJOW. 6.3aTeM TaTYMK OIMYCTUTE B CIEAYIOIIUMA PACTBOP .
AHaJOTUYHbIE IEUCTBUS IPOJEIANTE CO BCEMU pacTBOpamMu. Pe3ynbTaTsl H3MepeHuil

Ne Ha3Banue Bemectsa, 3HaueHue IEKTPONPOBOTHOCTH, MKCM/CM | DIIEKTPOJIUT WIIK HEDNIEKTPOIIUT
OMbITa | pacTBOpa

Koumponvnvie sonpocwi:
1.0O0pamaroT BHUMaHue, YTO HU AUCTUUIMPOBAHHAS BOJA, HU TBEPAAs COJIb HE MPOBOJAT AIEKTPUUYECKOrO TOKa. TeM He MeHee pacTBOP COJIM B BOJIE
MIPOBOJIUT JJIEKTPUUYECKUHN TOK. DTO 3HAUUT, YTO B PACTBOPE OTKYIA-TO MOSBISIOTCS MOABMKHBIE 3apsa/bl. [1oa 3T0 Habmo1eHNue BBOAAT ONpeieNieHUue

QJICKTPOJIMTA U MCXaHU3M BHGKTpOHI/ITH‘leCKOﬁ AucCCconralum.

2 . Bcerna au BogHBIC pacTBOPHI BEIIECTB IIPOBOIAT AJICKTpUUecKrii TOK? He Bceraa, T.e. HEKOTOphIE BEIISCTBA HE JAIOT HOHOB IPU PACTBOPCHUU .
DTO — BellleCTBa C MOJIEKYJISIPHOM KpUCTAJUIMYECKOH peméTkol. 3.3ananus ans noarotosku k I'MA, BIIP

A) K xopo11o pacTBOPUMBIM 3JIE€KTPOJIUTaM OTHOCSATCS:
l.runpokeun 6apus; 2.¢ochat maruus; 3.cyabpun meau(Il); 4.xap6onat kanbius. b) DnekTpruueckuii TOK MPOBOAUT:

1.paCTBOp 9THUJIOBOT'O CITUPTA; 2.paCTBOp TJIMICpHrHa, 3.paCTBOp TJIFOKO3HbI; 4.paCTBOp THAPOKCHU A KaJIbLUs.



JlaGoparopusblii onbIT Ne 1. «BiausiHue pactBopuTens Ha TUCCOLUALIUIO»
TOUKA \‘POCTA o .

) Teopernueckas yactb. Bo MHOTMX XJIOPUAAX NEPEXOAHBIX METAIUIOB CBSI3M UMEIOT B 3HAYUTEIIBHOW MEepe KOBAJICHTHBIN XapakTep .
MaitonoJisipHbl€ PACTBOPUTENU (CIIUPT WM AllETOH) COJIBBATUPYIOT MOJIEKYJIbI LieaukoM. [Ipu no6GaBneHnn BoAbl OHA COJIbBATUPYET MOHBI, BBI3bIBAS
EKTPOJUTHYECKYIO JUCCOoanuIo . [[BeT pacTBopa npu 3TOM U3MEHAETCs, a MEKTPOIPOBOJHOCTD PE3KO BO3PACTAET .

IIpakTryeckas yactb. Llens paboTbl: chopMUpPOBATH MPEICTABICHUE O POJIU PACTBOPUTENS B SJICKTPOIUTUYECKON TUCCOLIMAIIUY.

Ilepeuenv oamuuxos yugposou 1abopamopuu: NaTIUK dIEKTPOIPOBOTHOCTH .
Jlononnumenvnoe 060opyoosanue: 1Ba BHICOKMX XUMHUYECKUX cTakaHa (50 mit); CTEKISIHHAS MTaJlovKa.

Mamepuanwt u peakmugwvr: CuCl2 6e3BoHbIN (MMeeT KopuuHeBbIi 1BeT . [lomydaroT, HarpeBasi KpUCTAIIOTUAPAT B YalIKe JJIsl BbITApUBAHUS .
XpaHsT B IJIOTHO 3aKPBITOM COCY/IE); alleTOH UJTU CITUPT .

Texuuxa 6ezonacnocmu: 1 . CnupT U alleToH — roproyne Bemiectsa. He ncnonb3oBarh oTKpbITOE MlaMs. CriennanbHble Mepbl 0€30MacCHOCTH IIpU
paboTe ¢ roproyuMu KUIKoCTsIMU. M30eraTh nmonasaHus cojiei MeIu Ha KOXKY U OJIK/Ty, TaK KaK OHU SIIOBUTHI.

2 . Ilpu monagaHuy CMBITh XOJIOJHOM BOJION O6€3 MbLIA.
HHncmpykyus Kk 8b1n0aAHEHUIO:
1. B xumuueckuii crakan HacwinbTe ~0,5 T 6e3BoaHoTO Xnopuaa menu (1) CuCl2 u Haneiite ~25 M ciupTa WM aneToHa .

2. PactBopuTe BElIECTBO, IEPEMEIINBas COICPKUMOE CTaKaHa CTEKIITHHOM manoukoil. Eciau pacTBOPUTH COJb MOJIHOCTBIO HE YAA&TCs, aKKYpaTHO
clieliTe ONy4eHHBIA PacTBOP B IPYrON CTaKaH.

3. HOprSI/ITe B PAaCTBOP IIYII AATYHKA SJICKTPOIIPOBOAHOCTH U U3MEPBTC IJICKTPOMIPOBOAHOCTS .

4. OOpartute BHUMaHME Ha LBET pacTBopa. [Ipuieiite k pactBopy 25 Mi Boasl. [lepemenaiite, oOpaTuTe BHUIMaHUE Ha U3MEHEHUE OKPACKH.
5.M3MephTe 31EKTPOIIPOBOJHOCTD OJYYEHHOTO pacTBoOpa .

Pe3ynbTatel u3MepeHuii/HadmoaeHui



BermectBo | DneKTpOonpOBOJHOCTD B CIIMPTE DIEKTPOTIPOBOAHOCTH MOCTE TOOABICHUS BOIBI
(amreTone)

Xnopua meau (1)

Bwv1600b1: OTpa3uTh BIMSHUE PACTBOPUTENS HA AIEKTPOIPOBOIHOCTD COJIH.

Koumponvnvie sonpocwei: 1.0 4€M CBUIIETENBCTBYET POCT AIEKTPONPOBOJIHOCTH COJIM IIpU JoOaBieHuu Bobl? 2 . [louemy n3MeHsieTcs iBeT pactBopa’?
3 . Kak BiusieT npupoja paCTBOPUTENS Ha AIEKTPOJUTUUECKYIO JUCCOLUALINIO?

JlabopaTtopusbiit onibIT Ne 2. «CuiibHBIC U CTTA0BIE AIEKTPOJIUTHI
Teoperndeckas 9acThb. DIEKTPOJIMTAMH HA3BIBAIOTCS BEIIECTBA, PACIAIAIONINECS HAa HOHBI BCIIEICTBUE AIEKTPOITUTHIECKON

auccouuanuu. PacTBOpsbI AIEKTPOIUTOB SIBJIIOTCS POBOHUKAMU BTOPOTO POJa, TaK KaK MPOBOJIAT AJIEKTPUUECKUHN TOK 3a cu€T MOHOB. [lo
CIIOCOOHOCTH K DJIEKTPOJIUTHUECKOM IUCCOIMAIIUU AJIEKTPOJIUTHI YCIOBHO PA3eAiOT Ha CHIIbHbIE U cia0ble. CUIIbHBIE AJIEKTPOJIUTHI MPAKTUUYECK U
MOJIHOCTHIO IUCCOLIMMPOBAHBI HA HOHBI B pa30aBiieHHbIX pacTBOpax . K HUM OTHOCSTCS MHOTHE HEOPTraHUYECKUE COJIH, HEKOTOPBIE KUCIOThI U LIEI0YH

. Cr1aOble BJICKTPO- JIUThI JIMIIb YaCTUYHO JAUCCOUMUPOBAaHbl HA NOHbI, KOTOPBIC HAXOJATCA B JTUHAMNYCCKOM PAaBHOBCCHHU C HEAUCCOIIMUPOBAHHBIMU
MOJICKYJIaMHU . K cnabpiM QJICKTPOJIUTaM OTHOCATCI MHOI'ME€ OPraHM4CCKUEC KUCJIOTEI 1 OCHOBAHUA .

IIpakTHyecKas 4acThb. HeJZb pa60mbz: OIIPECACIIUTD, ABJIAKOTCA JIM BBIJAHHBIC BEIICCTBA CUJIbHBIMU WJIN cj1a0BIMU QJICKTPOJIUTAaMU Ha OCHOBAHUH
HU3MCPCHUSA SJICKTPOIIPOBOJHOCTH UX PACTBOPOB .

Ilepeuenv oamuukos yughposoii 1abopamopuu: TaTIUK IEKTPOTIPOBOTHOCTH .
Jlononrnumenvrnoe 060pyoosanue: TPU XUMUYECKUX cTakaHa (25—50 mut), mpoMbIBajKa ¢ TUCTHILTUPOBAHHOM BOJOH .

Mamepuanwt u peakmugut: 10 %-Hble pacTBOPbI COJITHON, a30THOM U YKCYCHOM KHUCJIOT (KelaTeIbHO B KanedbHHUIAX); GHIbTpOBalbHas Oymara .

TOUYKA \'pocm .
\ Texnuka 6ezonacnocmu: CobaronaiTe Mepbl 0€30MaCHOCTH MPHU paboTe ¢ KUCIOTaMU U LIeIOYaMH.



Hncmpykyus k 6einonenuio:
1. B Tpu crakana HayeiTe no 25—>50 M1 JUCTUIIMPOBAHHON BOJIBI.
2. B nepsblii cTakaH 100aBbTe | KaIuilo YKCYCHOM KHUCIIOTBI, BO BTOPOW — COJISTHOM, B TPETUH — a30THOM.

3. H3mepbTe 31eKTpONpPOBOAHOCTD KaXI0TO pacTBOPA, BBITHUPAs LIyI (PUIBTPOBAIBHON OymMaroi nocjue Kaxjaoro usMmepenus . PesynpraTsl
U3MEpPEHUN

No 3HaveHHEe EKTPONPOBOIHOCTH, MKCM/cM | Ha3BaHue BBITaHHOTO BEIECTBA

Bwv1600b1: OTpazute NpUHAAICKHOCTh BEIIECTB K CUIBHBIM U CIIa0bIM 35ieKTposinTaM. KOHTpoJIbHbIE BOIIPOCHI:

1.IToueMy pacTBOp COJITHOM KHUCIOTHI JIYUIlI€ TPOBOAUT ICKTPUUECKUH TOK [0 CPABHEHHUIO C PACTBOPOM YKCYCHOM KHCIOTHI? 2.K Kakum
3JIEKTPOJIUTAM OTHOCHUTCSI PACTBOP a30THOU KUCIOTHI? 3 . 3aganue s noarotoBku k ['MA, BITP

@DopMyIbl TOJIBKO C1a0BIX 3JIEKTPOIUTOB MIPEICTABICHBI B PSIY:

l‘Ca(OH)z, H25, H2$O4 2.H2CO3, NH3‘H20, H2$ 3.KOH, KNO3, HCl 4.ZnSO4, MgClz, HBr

JleMoHCTpaoHHbIH onbIT Ne 2. «/3ydyeHne BIMSHUSA Pa3IUUHbIX (PAKTOPOB HA CKOPOCTh PEAKLIUN
Teopernueckas yactb. CyliecTBYIOT pa3Hble MOAUGUKAIIMM TpUOOpa [T N3yYSHHUs] XMMUYECKUX peakiuil. B oJIHON KOHCTPYKIMH POJIb peakTopa
BBIMNOJIHSAET 00bIYHAs IpoOupKa, B ApYyroi, Oojiee coBpeMeHHOM, — cocya JIaH0mbTa.




OpaHako TeXHHKA IEMOHCTPALIMH SKCIIEPUMEHTA OCTaéTcsa OAUHAKOBON. MeHseTcs ML b OPSIOK CMELIMBAHUS pearupyromux Bemiects. CHayazia B
IPOOUPKY-PEAKTOP 3aJIUBAETCS PACTBOP KUCIIOTHL, @ B HETO IIOMENIAeTCsl TBEPAOE BEIIECTBO (I[MHK, MPaMop).

[Ipaktudeckas 9acTb. Llenb paboThI: U3YyUNUTh BIAMSHHAE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOH pEaKIiH.

Ilepeuens oamuuxos yugposou 1abopamopuu: NaTIMNK TEMIEPATYPbI IUIATUHOBBIN.

Lononnumenvnoe o6opyoosarue: IpuOOP I U3y4EHUSI CKOPOCTU XMMHUYECKUX PEaKIUi; IeKTpHUecKas ININTKA; CTaKaH XUMHUYeCcKuil Ha 250 mu;
HImnaresb; KpUCTaJUIM3aTop AJs MpoMbIBaHUs cocyaoB Jlannonsra; mpoOupku I1X-21 (3 wr .) .

Mamepuanwt u peaxmueul: consiHast kucnota (4%-ubriil); consHas kucyoTa (10%-HbIil); KycOYKH MpaMopa; MOPOIIOK MpaMopa; YKCYCHast KUCJIOTa
(6%- HbIii); TMHK; iepokcut Bogopoaa (3%-ueri); nuokcua mapranma (IV) .

Texnuka 6ezonacnocmu: CoOnoaaTh MpaBuiia paboThl C KUCIOTAMH U HArPeBaTEIbHBIMU 3JIEKTPUUYECKUMU MPUOO- paMH .

Hnempyxkyus k vinonnenuio:
Onbim 1. BnvsiHUE TPUPOJIBI PEATUPYIOIINX BEIIECTB HA CKOPOCTh XMMUUYECKON PEaKIuu

B oxHO kosteno cocyaa JlanmonbTa Haserite 3 mur 1 M pacTBOp yKCycHOM KUCIOTHI ( 6%-HBIH pacTBOp), B APYroe KOJEHO MmoMecTure 2—3
rpanyisl HuHKa. Bo Bropoii cocyn Jlan- nonbra Haneiite 3 mit 1 M consiHoM kucnotsl ( 4%-HbIi), B Ipyroe KoJieHO — 2—3 rpaHyJibl IUHKA .
[Ipucoenunute cocyapl JIana01bTa K MAHOMETPUYECKUM TPYOKaMm.

Obpamume gnumanue! OTHOBPEMEHHO NepesieiiTe KUCIOTHI B cocynax JlanmonpTa k rpanynaM nuHka. CpaBHUTE YPOBHU KHIKOCTH B
MaHOMETPUYECKUX TpyOKax. Ydaluecs JeiaoT BbIBOJ O Pa3HONW CKOPOCTH XUMUYECKHX PEaKIIHA .

Onvim 2. BnusiHue KOHLIEHTPAlMU PEarupyrolnX BeIeCTB HaA CKOPOCTh XUMHYECKOH peaKInu
B onHo xoneno cocyna JlannonbTa Hanente 3 mi 4%-HOM COJITHON KUCIIOTHI, B IPYroe KOJICHO IOMeCTUTE 2—3 TpaHyiibl IMHKA . Bo BTOpOIi cocyn

Jlanponbra Haneitte 3 Ma 10%-HOM COJITHON KHUCIIOTHI, B IPYroe KoJIeHO — 2—3 rpanyibl uHKa. [Ipucoeannute cocynpl JlannonabsTa K
MaHOMETPUYECKUM TPyOKaM.



Oo6patute BHUMaHue! OTHOBpEMEHHO NiepesieiiTe KUCIoThl B cocynax Jlannonbra k rpanyiaam nuHka. CpaBHUTE YPOBHU JKUJIKOCTH B
MaHOMETPUYECKHUX TPYOKax. Ydaluecs JeNaloT BBIBOI O Pa3HON CKOPOCTH XUMUYECKUX PEAKIIHA.

Onwvim 3. BnusiHue TemIiepaTypbl pearupyroiyx BEIeCTB Ha CKOPOCTh XUMHYECKOM peaKinu

B onHo xoneno cocyna JlanmonbTa Haneite 3 mut 10 % cosiHOM KUCTOTHI, B APYroe KOJEHO nmoMecTuTe 2—3 rpaHysibl IMHKA . Bo BTOpO# cocya
Jlannonbra Hanelre 3 M 10%-HoM coisi- HOM KUCIIOTHI, HarpeToi Ha BoJsHOM OaHe 10 50 °C, B npyroe KojieHO — 2—3 rpaHyJibl IIMHKA.
[Ipucoeaunute cocynsl JIaHm0IbTa K MAHOMETPUIECKUM TPYOKaM.

Oo6patute BHUMaHue! OTHOBpEMEHHO iepesieiiTe KUCaoThl B cocyaax Jlannonbra k rpanynaM nuHka. CpaBHUTE YPOBHU JKUJIKOCTH B
MaHOMETPUYECKHUX TPYOKaX. Ydaimuecs JesaloT BBIBO O Pa3HOW CKOPOCTH XMMHUYECKUX PEaKITUH .

Onbim Ne 4. BnusiHre NOBEPXHOCTH COMPUKOCHOBEHUSI PEArMPYIOIIUX BEIIECTB HA CKOPOCTh XUMHUYECKOW pEaKIuu

B onHO xoneno cocyna JlannonsTa Hasente 3 mi 4%-HOM COJITHOW KHMCIIOTBI, B IPYroe KOJICHO IOMECTUTE 1 T MpaMopa, B3ATOro B BUJ€ Kycouka. Bo
BTOpOM cocyn Jlannonpra HaneiTe 3 M 4%-HOW CONSHOM KUCIIOTHI, B APyroe KojieHo — | r nopomka Mmpamopa. [Ipucoennnure cocynsl Jlanaonbra k
MaHOMETPUYECKUM TpyOKaM.

Obpamume sHumanue! OTHOBPEMEHHO TEpEICHTE KUCIOTH B cocynax JlanmonbTa kK MpaMopy nMHKa. CpaBHUTE YPOBHU KUAKOCTH B
MaHOMETPUYECKHX TpyOKax. Ydamuecs J1eiaioT BbIBOJ O Pa3HONW CKOPOCTH XMMHUYECKUX PEaKIIUM.

Onvim 5. BnvsiHME KaTain3atopa Ha CKOPOCTh XUMHUYECKON peakinu

B crakan ¢ Bojoii, Harperoii 10 50 °C, moMmectuTe 2 1eMOHCTPAMOHHbBIE MPoOUpKH ¢ 2 Mt 3% -HOTO pacTBopa NepoKCUIa BOJOpoia. Beiiep:xuBaot
MPOOUPKH B BOJIE OKOJIO 2 MUH. M3BNeKkuTe MPOOUPKU U3 BOASHON OaHH U IPOJAEMOHCTPUPYHTE ydalIUMCsl pe3yabTaT — Ha CTEHKax MPOOUpKU
MOSIBUJIMCH MTY3BIPHKHU T'a3a Kuciaopoa. B oqHy u3 npoOupok BHECUTE Ha KOHYHKE mmaTesns quokcua mapranna (IV) . HaGmronatot sHepruvnoe
BBIJICTICHUE KUCIOPOA.

Koumponvnvie sonpocwei: 1.0T kakux (HakTOpOB 3aBUCUT CKOPOCTh XumMudeckoil peakiuu? 2.ITouemy pa3ioxeHue nepokcua BOA0poa B
MPUCYTCTBUH Auokcuaa mapranna (IV) cHadana ua€r oueHs ObICTPO, a 3aTeM 3amMeansieTcs?

1. 3apanus 11 pa3BuTHs (PyHKIMOHAIBHONW I'PAaMOTHOCTH:



o
!

t B Tpu ommHaKOBEIE IPOOUPKH YUESHUKH HAJMIIM [0 5 MJI pacTBOPA COJISIHOM KUCIIOTHI OJIMHAKOBOM KOHIIEHTPALIUH.
B nepByto npoOupKy MOJT0KUIN CTPYKKH JKeJle3a, BO BTOPYIO — CTPYXKHU [IUHKA, B TPEThIO — CTPYKKH HEU3BECTHOTO CBETIIOTO SIPKO OJECTALIEro

Metaiia. Hanbosiee MHTEHCHBHO BbIJIeJI€HHE Ta3a HAOMI0AAIN B TPEeThel MpoOUpKe ¢ HEM3BECTHRIM MeTasioM. Bo BTopoii mpoOupke ¢ LIHHKOM
MHTEHCUBHOCTD BbIIEJICHUS raza Obljla MEHbIIIE, UeM B TpeThell. B nmepBoil mpoOupke ¢ jkeae30M MHTEHCUBHOCTD BbIAECJICHUS ra3a Oblla HAaUMEHbBIIIEH.

a)JleiicTBue kakoro ¢akTopa, BIMUSIONIET0 Ha CKOPOCTh peakiny, HaOmogam yqamuecs? 0) Kakoit MeTann Mor HaXoIUThCs B TpeThel nmpooupke?
3anummuTe Ha3BaHUE METAJIA.

1. Ha rpaduxke npeacrapiieHa 3aBUCUMOCTb KOHLIEHTPALUK UCXOJHBIX BEIIECTB U MPOIYKTOB PEAKIIMH OT BPEMEHU MPOTEKAHUS PEaKIIUU:
Puc. 20. I'paduix 3aBUCUMOCTH KOHIIEHTPALIUU UCXOIHBIX BEUIECTB U MIPOYKTOB PEAKIIUN OT BPEMEHU MPOTEKAHUS PEaKIIH

OnpenenHTe, Kakas KpuBas OIMUMCBIBACT UBMCHCHUEC KOHICHTPAIMKU UCXOAHBIX BEIICCTB, a KaKasad — IIPOAYKTOB pCaKWH .
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