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TOUKA \! POCTA

_ [osicHuTeIbHASA 3aNIHCKA
Pabouas mporpamma 1o XHMHH Ha yPOBHE OCHOBHOTO 0OIIIET0 00pa30BaHUs COCTABIICHA HA OCHOBE MOJIOKEHUH U TPEOOBAaHUH K pe3ysIbTaTaM
OCBOEHHS OCHOBHOM 00pazoBaTeIbHOM MPOrpaMMBbl, IPEICTaBICHHBIX B DeiepaibHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOTO
oOuiero 06pa3oBaHusl, yTBEPKIEHHOTO NprKa3oM MuHucrepcTBa oopasoBanus u Hayku PD Ne 287 ot 31.05.2021, ¢ yuerom IIpumMepHOii mporpaMMsl
Bocriutanusi, OCHOBHOU oOpazoBarenbHoi mporpammbl MKOY «Knenosckas CIL» ocHoBHOTO 00111€T0 00pa3oBaHus,

OpueHTHpOBaHa Ha peau3alyio B IEHTpe 00pa30BaHMs €CTECTBEHHOHAYYHOM M TEXHOJOTM4YeCKO! HampaBieHHocTel «Touka pocTay, CO3JaHHOTO Ha
6a3ze MKOVY «Knenosckas CIL» ¢ nenpto pa3Butus y oOydaronuxcsi €CTeCTBEHHO-HAYYHOM, MaTeMaTH4eCcKoi, HH(POPMAIIMOHHON IrPaMOTHOCTH,
CbOpMI/IpOBaHI/ISI KPUTUYECKOTO U KPCATHBHOT'O MBIIIJICHUSA, COBEPIICHCTBOBAHUS HABBIKOB eCTeCTBeHHOHaYLIHOﬁ M TEXHOJIOTHYECKOH
HaIpaBJIEHHOCTH, a TAKKe JIJIsl TPAKTUYECKON OTPaOOTKH ydeOHOTO MaTepHaia 1o yadeOHbIM npeameraM «Dusnkan,«Xumus», «buoorus,
«TexHnonorus».

Ha 6a3e nientpa «Touka pocTa» obecrieunBaeTcs pearn3aius 00pa3oBaTeIbHBIX IPOTPaAMM €CTECTBEHHOHAYYHOM U TEXHOJIOTHUECKON
HaIpPaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHH C TPEOOBAHHMSIMHU 3aKOHOIATEIBCTBA B cpepe 00pa3oBaHuUs U C YIETOM PEKOMEHIAINI
denepanbHOTO onepaTopa yuyeOHoro npenmera «Xumus». OOpa3oBarenbHas IporpaMMa MO3BOJISIET HHTETPUPOBATh pealTi3yeMbIe 3/1€Ch MOIXOIbI,
CTPYKTYPY U COJIEpXKaHHEe NPU OpraHu3aimu oO0ydeHnss XuMUuu B 8—9 Kiiaccax, BRBICTPOSHHOM Ha 0ase JF000T0 U3 JOCTYITHBIX YUeOHO -METOTHIECKUX
komruiekcoB (YMK). Mcnonb3oBanue 000pyaoBaHus IEHTpa
«Touka pocTa» MO3BOJISET CO3JaTh YCIOBUS:

e JUIS PACHIMPEHHS COJIEPIKAHHS NIKOJIBHOTO XMMHUYECKOTO 00pa30BaHus;

e  JIJId IIOBBIIICHUA MMO3HABaTEJILHON aKTUBHOCTH 06yqalonmxcg B eCTeCTBCHHOHaquOﬁ 06J'IaCTI/I;

e IS pa3BUTHS JIMYHOCTHU peOeHKa B Ipoliecce 00yueHus XUMHH, €ro CocoOHOCTeH, (popMHUpOBaHUs U YAOBIETBOPEHHUS COLIMATBEHO 3HAYUMBIX
HUHTEPECOB U MOTPEOHOCTEH;

* 1A pa6OTH C O,HapéHHBIMI/I IIKOJIbBHUKAaMH, OpTaHHU3allui UX PA3BUTUA B PA3JIMIHBIX o0macTsax O6paSOBaTeHLHOﬁ, TBOp‘-ICCKOﬁ JACATCIIBHOCTH.

HpI/IMeHHH I_[I/I(prBBIe J'Ia60paT0pI/II/I Ha YpOKax XUMHUH, yHAITUECS CMOTYT BBIIIOJIHUTH MHOKCCTBO J'Ia60paTOpHI>IX pa60T H SKCIICPUMCHTOB I10
nporpamMmme OCHOBHOM IIIKOJIBI.
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KpaTkoe onucanue noaxo10B K CTpyKTypupOBaHHIO MaTtepraiioB B o6pazoBatenbHoil mporpamme (OIl) npencraBiieHsl ciaeayromue pa3aesbl:
1. .MeTo/bl U3y4Y€HHUS BEIIECTB U XUMUYECKHUX SBJICHUI. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMHUH .

2. . IlepBoHauanbHbIC XUMHYECKHE TIOHATHS . 3 . PacTBOpBI. 4.OCHOBHBIC KJIACCHI HEOPTAaHUYECKUX COSAMHEHUN. 5. TeopHst 3JeKTP OIUTHIECKON
nuccouuanuu. 6. XumMuueckue peakiuu. 7. XMMU4eCKHUe IEMEHThI (CBOMCTBA METAJIIIOB, HEMETAJIIIOB U MX COCIMHEHUI).

B OCHOBY BbIJICJICHU TAKUX Pa3ACIOB 3aJI0KCH XUMHYECKUM SKCIICPUMCHT, TPAAUIIUOHHAA CUCTCMA U3YUCHUA XUMHU. OcHoBHOM (1)OpMOI>'I y‘le6H0ﬁ
ACATCIBbHOCTH ABIACTCA XUMHAYECKUM OKCIICPHUMCHT, HpOBO,Z[HMLIﬁ B BHJC J'Ia60paTOprIX, MPAKTUYICCKUX pa60T n ﬂeMOHCTpaHHﬁ.
HGMOHCTpaHI/IOHHHI‘/’I SKCIICPUMCHT IIPOBOJUTCA B TOM CJIy4dac, €CJIU OH OITaCCH AJId BBITIOJIHCHUS YHYAlITUMUCS UJIU UMEIOIIMHCS HpI/I60p MMpCACTaBJICH
B CAUHCTBCHHOM J3K3EMILIAPE.

s m3ydeHus npeamMeTa « XHMHS» HA 3Tanie OCHOBHOT0 oduiero odpazoBanus orsoautcs 140 yacos: 8 kiacc - 70 yacos; 9 kiacc —70 yacos.
JlanHas oOpa3oBaTebHast MporpaMma o0ecreyrBaeT yCBOCHHE yJalIUMUCS BAKHEHIITNX XUMHUUECKUX 3aKOHOB, TEOPU U MOHATUH; POpMUPYET
IIPEJICTABICHUE O POJIM XUMHUH B OKPYKAIOIIEM MUPE U KU3HU 4esoBeKa. [Ipu 3ToM 0CHOBHOE BHUMaHUE YAENAETCS CYyITHOCTH



XUMHNYCCKHUX peaKHI/Iﬁ U MCTOAaM X OCYHICCTBJICHUS.

OI[HI/IM N3 OCHOBHBIX IPUHIHUIIOB ITOCTPOCHUSA IPOTpaMMBI ABJIACTCA MIPUHLUIT JOCTYIIHOCTH . 3KCH€pI/IM€HTaJII>HI>I€ JaHHBIC, ITOJIYYCHHBIC
ydaluMHUcCd IMpU BBITOJIHCHUH KOJIMYCCTBCHHBIX OIIBITOB, MMO3BOJIAIOT YHalIUMCA CaAMOCTOATCIILHO JC€JIaTh BbIBO/bI, BBIABJIATE 3aKOHOMCPHOCTH.
HO[[XO[[I)I, 3aJI0OKCHHBIC B COACPIKAHUC ITPOrpaMMBI Kypca, CO3Jar0T HCO6XOI{I/IMBI€ YCIO0BUSA IJI1 CUCTCMHOT'O YCBOCHU A yHalllUMKUCA OCHOB HAaYyKU, JJIA
obecrieucHus Pa3BHUBAOUICTO U BOCIIUTHIBAIOIICTO BOSI[CfICTBI/IfI O6y‘-I€HI/I$[ Ha JIMYHOCTH y4alcrocs.

CDOpMI/IpyeMBIC 3HaHUA JOJI’)KHBI CTaTh OCHOBOI1 CUCTEMEI Y6€)KH€HHﬁ IIKOJIbHUKA, HCHTPAJIBHBIM AAPOM €ro HAYy4YHOT'O MUPOBO33PCHUA.

Onucanne MaTeprabHO-TEXHUUECKOM 0a3bl 1ieHTpa «Touka poctay,
HCII0JIb3YeMOro0 VISl peajn3auunodpa3oBaTe/ibHbIX IPOrPaMM B paMKaXx NpenojiaBaHusi XUMHUH

Hugposasn (komnvromepnasn) navopamopus (II/I), nporpaMMHO-anmapaTHIA KOMIUIEKC, TATYMKOBAsI CUCTEMa — KOMIUICKT y4eOHOTO
000pyI0BaHUsI, BKIIOYAIONTUN U3MEPUTEILHBIN OJI0K, HHTEP(EC KOTOPOTO MO3BOJISET 00ECIIeUYnBATh CBSI3b C MEPCOHAIBHBIM KOMITHIOTEPOM, U HA0OP
JATYUKOB, PETUCTPUPYIOLIUX 3HAYEHUS PA3INYHBIX (PU3NUECKUX BETHUMH.

Jlamyuk memnepamypel ni1amuHo8blil — IPOCTON U HAIEKHBINA JaTYUK, IPeIHA3HAYCH I U3MEPEHUS TeMIIepaTypbl B BOJHBIX PAaCTBOpax U B
razoBbIX cpenax. Mimeer pasnuunbiii auanazod uaMepeui ot —40 o +180 C. TexHuueckne XapakTepUCTUKU JIaTUYMKa YKa3aHbl B MHCTPYKIIUH 10
SKCIUTYaTalu. /lamyuk memnepamypsl mepmonapHulil ipeiHa3HaueH A uamepenus remmeparyp 10 900 °C. Mcnonb3yercs: Ipy BHIIOTHEHUH
paboT, CBSI3aHHBIX C U3MEPEHUEM TeMIIepaTyp IJIAMEHH, IIABJICHUS U Pa3JI0KEHHSI BEIIECTB.

ﬂam YUK ONMUYECKOIL NIOMHOCMU (Konopumemp) — IpCaHa3HA4YCH IJIs1 UBMCPCHUS OIITHYECKOH INIOTHOCTH OKpalll€CHHBIX paCTBOPOB. HCHOHLSY@TCH
IIpHU U3YUCHUU TEM ((PaCTBOpBI», <<CKOpOCTL XUMHNYCCKUX peaKuHﬁ», OIIPCACIICHUHU KOHIICHTPAIWH OKPAIlICHHbBIX HOHOB.

Jlamyux pH nipeHa3zHAvYeH I U3MEPEHUs BOJIOPOAHOTO Noka3zaTels (pH) BOAHBIX pacTBOPOB B Pa3IMUHBIX UCCIIEIOBAHHIX O0BEKTOB OKPYKAIOIIeH
Cpelpbl.

ﬂam UUK 9Jlel<mp0np0300n0cmu MMpE€aAHa3HAYCH AJId U3MCPCHUS YHCHBHOﬁ QJICKTPOIIPOBOAHOCTU )KH,HKOCTCﬁ, B TOM YHUCJIC U BOJHBIX PAaCTBOPOB
BCIIICCTB. HpI/IMeHHeTCH IIpU U3YYCHUU TCOPUU SHGKTpOHHTquCKOﬁ Aucconuanu, XapakKTCpUuCTUK BOJHBIX paCTBOPOB



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

MoyYBe, MpoAykTax nuranus. K garuuky noaximrodaeTcss noHoceneKTuBHBIN aektpo (MCD) (pabouwii 37€KTpo1), MOTSHIIMAT KOTOPOTO 3aBUCUT OT
KOHIICHTPAIIMHU ONPEENIeMOro HOHA, B TAHHOM ciTydae oT KoHueHTpanun annoHoB Cl. ITorennman UCD onpenenstoT OTHOCUTENBHO dJIEKTPOIa
CPaBHEHHSI, KaK MPaBUJIO, XJIOPCEPEOPSIHOTO.

Jamuuk numpam-uonog npeHa3HaueH JUIsl KOJIMYECTBEHHOTO ONPEICJIEHUs] HUTPATOB B Pa3IMYHBIX 00BEKTaX OKPYKAIOLIEH cpelbl: BOJE, OBOLIAX,
(bpyKTax, KOJIOACHBIX U3IEIHIX U T.1I.

Mukpockon yughpoeoit iperHazHauEH 1151 U3y4eHUs: GOPMBI KPUCTAIIIOB M HAOIIOAECHUS 32 POCTOM KPUCTAJLIOB.

Annapam 013 npoeedenusn xumuueckux peaxyuit (AIIXP) npenHa3zHadyeH a5 TOJYYSHHS U JIEMOHCTPAIIUH CBOMCTB TOKCUYHBIX TTAPOB M Ta30B . JDTH
BEIECTBA MOJIYYal0TCs B KOJIOe-peakTope, U Mpu HarpeBaHuM (Wi 0e3 HarpeBaHus) ra3000pa3Hble BEIIECTBA MPOXOIAT Yepe3 NOTIOTUTENbHbIE
€MKOCTH (HacaJK1) ¢ paCTBOPAMHU PEAreHTOB, BCTYIAIOT C HUMH B peakInto. M30bITOK Ta3a MoriomaeTcs KUIKUMHU U TBEPILIMU PeareHTaMu, a TakKe
aKTUBHUPOBAHHBIM YTJIEM. AnmapaT yalie BCero UCIoJb3YIOT Ui MOJIy4YeHUs U IEMOHCTPAlluU CBOMCTB XJIOpa,

cepoBojopona. Ilpubop ona demoncmpayuu 3a86UCUMOCIU CKOPOCMU XUMUYECKUX PEAKUUTL OM PA3TUYHBIX (aAKmMOpPoe NCTIONb3YIOT NIPU
W3YYEHUU TEMBI

«CKOPOCTh XUMUYECKOM peakuu» 1 TerioBoro 3¢ dexra xumuueckux peakuuii. [Ipudbop 1aét BO3MOXKHOCTH SKCIIEPUMEHTAIBHO UCCIIE0BATh
BIIUSIHUE Ha CKOPOCTh XUMHUUYECKUX PEAKIUH CIEeAYIOMUX (PaKTOPOB: MPUPOIbl PEarupyIOIINX BEIIECTB, KOHIIEHTPAIMH pearupyrouux BeuecTB,
IUIOLIA/IM TPAHUIIBI pa3zena (a3 B FeTepOreHHBIX cucTeMax (MOBEPXHOCTH CONMPUKOCHOBEHUS MEXAY pearipyrolUMH BEeLECTBAMU), TEMIIEPATYPHI,
KaTajan3aTopa, HHTHOUTOpAa.

Hunemxa-oommop — HpI/ICHOCO6HeHI/IC, HCIIOJIB3YEMOC B na60paT0pHH JJIs1 OTMEPpHBAHUA OHpeHeHéHHOFO 00BEMa skuakoctu. [luneTku
BBIITYCKAKOTCA IMIEPEMEHHOTO U TTIOCTOSIHHOT'O 00BéMa. B KOMITIIEKTEI O60py,HOBaHI/I$I JJI1 MEIUITMHCKHUX KJIaCCOB BXOJAT y,Z[O6HbIC IMHUIICTKU - 103aTOPbI
OJJHOKaHAaJIbHBIC, ITIO3BOJIAOIINEC HACTPOUTD HeO6XO,HHMLIﬁ 00BEM OT6Hp8.CMOI>i KHUIKOCTHU B TpéX Ppa3INYHbIX JHAIIa30HaX.

bans KOM6unup03annaﬂ InpeaHazHadyCHa JJIAd Harp€Ba CTCKILIHHBIX U (1)ap(1)0p0BBIX COCYyHO0B, KOT1a Tpe6yeTc;I CO3J1aTb BOKPYI"' HAIrp€BacMoro cocyzaa
PaBHOMEPHOC TEMIICPATYPHOC II0JIC, n30eKaTh UCIOJIb30BaHUS OTKPBITOI'O MJIaMCHHU U paCKaHéHHOﬁ SHeKTpI/I‘leCKOI\/’I CIIMpaJIn. Kopnyc
KOM6I/IHI/IpOBaHHOI>’I OaHu CACIIaH U3 aJIFOMUHUA. )KI/LZ[KOCTHEUI 4acCTb KOM6I/IHI/IpOBaHHOI>'I Oanu 3aKPbIBACTCA KOJIbLIAMHU PA3JIMYHOTO ANaMETpa.

Ilpuéop onsa nonyyenus 2a3z06 VUCTONb3yeTCs A MOTy4eHHs] HEOONBIINX KOJUYECTB Ta30B: BOJOPO/Ia, KUCIOPOa (M3 MEePOKCUAa BOJOPOIa),
YIJIEKHUCIIOTO ra3a.



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

Ha 0aze nentpa «Touka pocta» obecrieunBaeTcs peanu3aius 00pa3oBaTeIbHbIX IPOrPAMM €CTECTBEHHO-HAYYHOU U TEXHOJIOTMYECKON
HaIPaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUM C TPeOOBAaHUSAMH 3aKOHOIATENILCTBA B cepe 00pa30BaHuUs U C yUETOM peKOMEHAALNN

denepanbHOro onepaTopa ydeOHOro npeamera «XuMus».

Oo6pa3oBarenbHas MporpamMMa rMo3BoJIsIET UHTErPUPOBAThH pealn3yeMble MOIX0bl, CTPYKTYPY U COJIep KaHUE MTPU OpraHU3alui 00y4eHHs] XUMUH B
8—9 knaccax, BBICTpPOEHHOM Ha 0a3e J1t000ro U3 JOCTYMHBIX Y4eOHO-MeToauueckux Komiuiekcos (YMK).

Hcnonws3oBanne obopynoBanms «Touka poctay nmpu peanu3anuu qaHHoM Ol mo3BosIeT co31aTh YCIOBHS:
-JI71S1 PaCUIMPEHUs COIEPKaHUs IKOJILHOTO XUMUYECKOTO 00pa30BaHUs;

-JIA IIOBBIIICHUA MMO3HABAaTCIIbHOM aKTUBHOCTHU 06yqa}0u11/1x05[ B eCTCCTBeHHOHaquOﬁ 06nacm;

TOUKA \'POCTA . .
3 -JJIs Pa3BUTHS JIMYHOCTH peOEHKA B TIpoliecce 00ydYeHHsI XUMHH, €T0 CIIOCOOHOCTEH, GopMUpPOBaHUS U YIOBICTBOPECHHS

COIMAJIbHO 3HAYUMBIX HHTEPECOB U HOTpe6HOCTeI71;

=1J1A pa6OTBI C O,I[apéHHI)IMI/I MKOJIbHUKAMH, OPraHru3allui UX Ppa3BUTHA B PA3JIMIHBIX o01acTax 06p330BaTeHBHOﬁ, TBOpquKOﬁ JACATCIIBHOCTH.

Hopmbl onieHOK 3a Bce BU/IbI IPOBEPOYHBIX PadoT

«5» — YpOBEHb BBITIOJIHEHUS TPEOOBAHUN 3HAYUTEIHHO BBIIIE YIOBIECTBOPUTENBHOTO: OTCYTCTBHE OMIMOOK, KaK MO TeKYIIEeMY, TaK | M0 MPeIblIyeMy
yueOHOMY MaTepHally; He 0oJiee OJTHOTO HeJ0uETa.



«4» — ypOBEHb BBIIIOJHEHUS TPEOOBAaHUH BBILIE YAOBIETBOPUTEIBHOIO: HATUYUE 2—3 0IMO0K Wi 4—6 HEeZ0YETOB MO TEKYILEMY Y4eOHOMY
MaTepuaiy; He 6osiee 2 omrOOK WM 4 HEJOUYETOB 110 MPOUICHHOMY MaTepHaiy; UCIIOIb30BaHUE HEPATMOHAIBHBIX IIPUEMOB PEIICHUS yIeOHOH
3ajauu.

«3» — JTOCTaTOYHBIA MUHUMAJIBHBI YPOBEHB BBHITIOJTHEHHUS TPEOOBAHMIA, IPEABIBISIEMBIX K KOHKPETHON padoTe: He Oosiee 4—6 ommbox mwiu 10
HEZ0YETOB M0 TEKYIIeMy y4eOHOMY MaTepuaily; He Oosee 3—5 omnOoK uiu He 6oJiee 8 HeA0UETOB MO MPONUIEHHOMY YueOHOMY MaTepuaity.

«2» — ypOBEHb BBITIOJHEHUS TPEOOBAHMIA HIKE YIOBIETBOPUTEIBHOTO: Han4ue Oosee 6 omuoOok i 10 He04eTOB Mo TEKYIIeMY MaTepHaty;
6osiee 5 ommOOK win 0oJiee 8§ HEJOUYETOB 0 MPOUIEHHOMY MaTepuaiy.

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

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

JIMYHOCTHBIE PE3YJIbTAThI

JIn4HOCTHBIE PE3yJbTAThl OCBOCHHS MPOTPaMMbl OCHOBHOTO 00IIIeT0 0Opa30BaHMsI IOCTUTAIOTCS B X0/I¢ OOYYCHHS XUMHH B €IMHCTBE YICOHOU M
BOCIIUTATENBHOU fesTenbHoCTH Opranu3aiyy B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUICKUMU COLMOKYIBTYPHBIMU U TyXOBHOHPABCTBEHHBIMU
LEHHOCTSAMM, IPUHATHIMH B 00IIECTBE MPaBUJIAaMU M HOPMAaMHU MOBEACHUS, U CIIOCOOCTBYIOT MPOIEccaM CaMOTIO3HAHUS, CAMOPAa3BUTHUS U
COLIMANU3aIuU 00yJarOIIUXCS .

JImgyHOCTHBIE PE3YJIbTAThl OTPAXKAIOT C(l)OpMI/IpOBaHHOCTL, B TOM YHMCJIC B 4aCTHU:

Hampuomuuecxozo eocnumanuAn



1. 1LIEHHOCTHOIO OTHOIIEHHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY HACJEHI0, IOHUMAaHUS 3HAYEHUS XU MUYECKOU
HAyK{ B )KU3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOI MH(MOpPMAIHEN O EPETOBBIX TOCTHKECHUAX U OTKPBITUSIX
MHUPOBOM M OT€YECTBEHHON XUMUU, 3aUNHTEPECOBAHHO CTH B HAYYHBIX 3HAHUSAX 00 YCTpPONCTBE MUpPA U OOIIECTBA;

I'pasicoanckozo éocnumanus

1. MNpEACTAaBJICHUA O COUUAJIBHBIX HOpMaAX U MpaBUjIax MCKINIYHOCTHBIX OTHOIIICHUM B KOJITICKTUBEC, TOTOBHOCTH K pa3Hoo6pa3H0171 COBMECTHOM
ACATCIIBHOCTH ITPH BBIIIOJTHCHUHN y‘lG6HBIX, IMMO3HAaBATCJIbHBIX 3a/1a4, BBINIOJIHCHUN XUMHUYCCKUX SKCIICPUMECHTOB, CO3JJaHUN yLIC6HBIX ITPOCKTOB,
CTPEMIJICHHA K B3aMMOIIOHUMAHWIO U B3aMMOIIOMOIIIX B IMTPOLECCE 3TOM y‘IC6HOI>i JACATCIBHOCTH, TOTOBHOCTH OLICHHUBATDH CBOE HNOBCJACHUC U
IMOCTYIIKHU CBOUX TOBapI/IHIGI\/'I C MO3UIIMN HPABCTBCHHBIX U IMPABOBBIX HOPM C y‘IéTOM OCO3HaHUsA HOCJI@I[CTBI/IfI IMOCTYIIKOB;,

IIBHHOCmu HAYYHO20 NO3HAHUA

1. MMpOBO33pEHUECKUX MPEACTABICHUI O BEIIECTBE U XMMHUECKOMN peakliuy, COOTBETCTBYIOLIUX COBPEMEHHOMY YPOBHIO Pa3BU TUS HAYKU U
COCTaBJISAIOLIUX OCHOBY JIJIsl IOHWMaHUS CYIIHOCTH Hay4YHOUM KapTUHBI MUPA; MPEACTAaBIECHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS
MIPUPO/IbI, B3aUMOCBSI35X YEJIOBEKA C PUPOIHOM CPeIoil, O POJIM XUMHUH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

2. TI03HABaTEJIbHBIX MOTHUBOB, HAMPABIICHHBIX HA MOJYYCHHE HOBBIX 3HAHHU 110 XUMUH, HEOOXOUMBIX JJI1 0OBSICHEHUS HaOII0AaeMbIX
MPOLECCOB U SIBJICHUI;

3. TMO3HaBaTeNbHOU U MH(POPMAIMOHHOMN KYJIbTYPHI, B TOM YUCIJI€ HABBIKOB CAMOCTOATEIHHON PabOThHI C yUeOHBIMU TEKCTAMU, CIIPABOYHOMN
JUTEPATypPOM, TOCTYIMHBIMU TEXHUYECKHUMH CPEACTBAMH MH()OPMAIIMOHHBIX TEXHOJIOTHUI;

4, HHTCPECCA K O6yLIeHI/IIO M 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. oco3HaHusg HEHHOCTHU KNU3HU, OTBETCTBCHHOTO OTHOUICHUSA K CBOEMY 3I0POBbIO, YCTAHOBKU HaA 3,[[0p0BBII71 06p33 KHN3HHU, OCO3HaHHA
MOCJIEACTBUM U HCMIPUATH BPCAHBIX IPHUBBIUCK (yrIOTpe6J'ICHI/I$I AJIKOT'OJIs1, HAPKOTUKOB, KypeHI/ISI), HCO6XOI[I/IMOCTI/I CO6J'IIOI[CHI/IH MpaBHJI
0e30IMacHOCTH npu 06paIJ_IeHI/II/I C XUMHNYCCKHNMHU BCIICCTBAMU B 6BITy u peaanoﬁ KHU3HU,

Tpyooeozo éocnumanus



KOMMYHHKATHBHOW KOMITETEHTHOCTH B OOIIIECTBEHHO ITOJIC3HON, YIeOHOMCCIIEIOBATEIBCKON, TBOPUECKON U IPYTHX BHJIAX JACSITCIHLHOCTH,
MHTEpeca K MPAKTHICCKOMY H3yICHHIO TIPO(ECCHil B Tpya pa3IuvIHOTO POJa, B TOM YKCIIC HA OCHOBE MIPUMEHEHUS MPEIMETHBIX 3HAHUH TI0
XUMUH, OCO3HAHHOTO BHIOOpA MHIUBUAYAIBHON TPAEKTOPUHU MIPOIOJDKEHUS 00pa30BaHus ¢ YIETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
XHUMUH, OOIIIECTBEHHBIX HHTEPECOB U OTPEOHOCTEH;

IKonocuueckozo eocnumanus

1.

9KOJIOTUYECKH 11€J1eCO00Pa3HOT0 OTHOIIECHUS K TPUPOJIE KaK UCTOYHUKY JKM3HU Ha 3emile, OCHOBE €€ CYIIIECTBOBAHHUS, TIOHUMAHUS IEHHOCTH
3I0pOBOTO M 0€30MMacCHOT0 00pa3a >KMU3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY M TICUXMUECKOMY 3/I0POBBIO, OCO3HAHUS
[IEHHOCTHU COOJIOJIEHHUS MPABHII OE30TIACHOTO TOBEACHHS TIPU PabOTE C BEMIECTBAMH, a TAKXKE B CUTYAILMSIX, YIPOKAIOIINX 3I0POBBIO U KU3HU
JTIOEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TT0Ty4aeMble NPU U3Y4YEHUU XUMUH, IS PELICHHS 3a/1a4, CBSI3aHHBIX C OKPYXKaloIlel MPUPOTHON Cpeoi,
MOBBILIEHUS YPOBHSI KOJIOTHUECKON KYIbTYPhl,0CO3HAHUS II100aIbHOTO XapaKkTepa SKOJIOTHYECKUX IPo0JieM U MyTell X perieHus
IIOCPEACTBOM METOJ0OB XHUMUH;

OKOJOI'MYCCKOr'o MBIIJICHUA, YMCHUA PYKOBOACTBOBATHCA UM B HOSH&B&TCHBHOI;'I, KOMMYHHKaTHBHOﬁ n COI_[PIaJTBHOfI IMPAKTHUKE.

MertanpeaMeTHbIe pe3yiabTaThl

B cocTaBe metanpeMeTHBIX Pe3y/IbTaTOB BBIACISAIOT 3HAUUMBIE U1 (POPMHUPOBAHUS MUPOBO33PEHHSI 001IeHAYYHbIEC TOHATHS (3aKOH, TEOPHS,
MIPUHIINI, TUIIOTE3a, PaKT, cucTeMa, MPOoIlecc, IKCIEPUMEHT U JIp.), KOTOPbIEe UCHIOIb3YIOTCS B €CTECTBEHHO HAYYHBIX YYEOHBIX MPEIMETax U
MO3BOJISIIOT HA OCHOBE 3HAHUMN U3 ATHX IPEIMETOB (OPMUPOBATH MPECTABICHUE O LIEJIOCTHOM HAy4YHOU KapTUHE MHpa, U YHHUBEpCaIbHbIe yueOHbIE
NeicTBU (MMO3HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYISATUBHBIE), KOTOpPBIE 00ecreunBaroT OPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEILHOMY
IUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU 1eATEIbHOCTH.

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

bazoevimu nozuueckumu oeticmeuamu

1.

YMCHHEM UCIIOJIB30BATh HpI/IéMH JIOTUYCCKOTI'0 MBIIIJICHHUSA ITPU OCBOCHUU 3HAHUM: paCKpbIBAaTb CMBICII XUMHWYCCKUX MMOHATHMI (BBII[CJ'IHTB ux
XapaKTCPHBIC ITPU3HAKH, YCTAaHABJINBATH B3AUMOCBA3b C JPYI'UMU HOH}ITI/I}IMI/I), HCIIOJBb30BAaTh IMOHATHUA JIJIA O0OBSICHEHHS OTACIBHBIX (I)aKTOB )51



ﬂBHGHHfI; BI)I6I/IpaTB OCHOBAaHHA U KPUTCPUU JIA Knaccmbmcaunn XUMHUYCCKHUX BECHICCTB U XUMHNYCCKHUX pCaKIII/If/'I; YCTaHaBJIMBATb MMPUYUHHO-

CIIEJICTBEHHBIE CBA3U MEKy OOBEKTaMU U3yUEHUS; CTPOUTH JIOTUYECKUE PACCYXkAeHUs (MHAYKTUBHBIE, IeAYKTUBHbIE, 10 aHAJIOTUHN); J1e1aTh
BBIBO/IbI U 3aKJIIOYECHUS;

2. yMEHHEM NMPUMEHSTH B IPOLIECCE MO3HAHNUS CUMBOJIMYECKHE (3HAKOBBIE) MOJICNIH, HCIIOIb3YeMbIE B XUMHH, TIPE0OPa30BhIBATH IIUPOKO
MIPUMEHSIEMbIE B XUMUU MOJIEbHBIE TIPEJCTABIICHUS — XUMUYECKHUM 3HAaK (CUMBOJI AJIEMEHTA), XUMUYecKast popMyra U ypaBHEHUE
XMUMHMUYECKOHN peaKklMi — IPH pelIeHnH y4eOHOMO3HABATENbHbBIX 3a/1a4; C YUETOM 3TUX MOJEIbHBIX IPEICTABICHUN BBISBIATh U
XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKH U3Y4aeMbIX 00bEKTOB — XMMHUUYECKHUX BEIIECTB U XUMHUUYECKUX PEAKIUI;

Ba3zoevimu uccneoosamenvckumu oeiicmeuamu

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

2. npuoOpeTeHue ombITa MO IUIAHUPOBAHUIO, OpPTraHU3AIMH U TPOBEICHUIO YICHUUECKUX SKCIIEPUMEHTOB: YMEHUE HAOII0AaTh 3a X0 JJOM
IpolLecca, CaMOCTOATEIbLHO MTPOrHO3UPOBATh €r0 Pe3ybTaT, (popMynupoBaTh 0000IIEHUS U BHIBOBI 0 PE3yIbTaTaM MPOBEIEHHOTO OIBITA,

WCCIe0BaHUs, COCTABIISITh OTYET O MPOJICTaHHOM padoTe;

Pabomoiui c unghopmayueii

1. ymeHueMm BbIOMpPAThH, aHAIM3UPOBATH U UHTEPIIPETUPOBATH UH (OPMALUIO PAa3IMYHBIX BUJIOB U OPM MpEACTABICHUS, TOTYy4aeMYIO U3 Pa3HBIX
MCTOYHUKOB (HAYYHOIOMYJISIpHAS JIUTEpaTypa XUMUUECKOTO COAEp KaHMsl, CIIpaBOYHbIE TOcoOus, pecypchl IHTepHETA);

2. YMEHUEM NIPHUMEHATH PA3JIMYHBIC METOAbI U 3aIIPOCHI IIPH 110 UCKEC U 0T6ope PIH(bOpMaI_[I/II/I N COOTBCTCTBYIOIIUX JAHHBIX, HGO6XOI[I/IMI>IX JIIA
BBIITOJIHCHHU A y‘IC6HBIX U II0O3HABATCJIBHBIX 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 IIOUCKOBBLIX CUCTCM,

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

YHMBBPCtlJleblMu KOMMYHUKAMUGHbIMU delicmeuamu

1. ymeHnueMm 3azaBaTh BOIIPOCHI (B X0OJI€ AUaora W/Win AUCKYCCUH) 110 CYLIECTBY 00CYX1aeMO TeMbl, (GOpPMYIMPOBATh CBOU MPEIOKEHHS
OTHOCHUTEJILHO BBINIOJIHEHUS NIPEUI0KEHHON 3a]auu;



MPUOOpPETEHHUE OIBITA MIPE3CHTAIMH PE3YIbTATOB BBITIOJIHEHUS XUMUYECKOTO IKCIIEPUMEHTA (J1a00PaTOPHOTO OMBITA, JIA0OPATOPHOH PabOTHI 110
HCCJIEJOBAaHUIO CBOMCTB BEILIECTB, YU€OHOTO MPOEKTA);

3aMHTEPECOBAHHOCTb B COBMECTHOM CO CBEPCTHUKAMU MIO3HABATEIBHOM U UCCIIEJOBATENbCKOM EATENBHOCTH IPU PELICHUH BO3SHUKAIOIINX
npo0JieM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS MO3UIHHA (00CYXIeHUs, 0OMEH MHEHUSIMH, «MO3TOBBIC IITYPMBI» H JIp.);

Yuueepcanonvimu pecynamuenvimu oeiicmeuamu

1. YMCHUEM CaAMOCTOATCIBHO OMPEACIIATh LUCIIN ACATCIIbHOCTH, INIAHUPOBATh, OCYIICCTBIIATH, KOHTPOJHUPOBATH U IIPU HCO6XO)II/IMOCTI/I

2.

KOPPEKTUPOBATh CBOIO JESTENILHOCTb, BEIOUpATh Hanbosee 3pPeKTUBHBIE CIIOCOOBI pelIeHUsl y4eOHbIX U TO3HABATENbHbIX 33/1a4,

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

YMCHHUEM HCII0JIB30BAaTh U aHAJIU3UPOBATH KOHTCKCTHI, MPEAIaracMbIC B YCIIOBUU SaﬂaHHﬁ.

HPGHMCTHBIC PE3YJIbTAThI

B cocraBe nmpeaMeTHBIX pe3ysIbTaTOB MO OCBOSHHUIO 0053aTEIILHOTO COICPKAHUs, YCTAHOBICHHOTO JTAaHHOW MPUMEPHO# pabodeil mporpaMMo,
BBIJICIISIIOT: OCBOCHHBIE 00YYAIOIIMMHUCS HayYHbIe 3HAHUS, YMEHUS U CIIOCOOBI AeMCTBUM, criennduyeckue s npeaMeT Hoi o0nactu «XuMHs), BUIbI
JESITEeIbHOCTH T10 MOJTYYEHHUIO HOBOTO 3HAHUS, €T0 HHTEPIPETAIIH, TPEoOpa30BaHNIO0 U TPUMEHEHHUIO B PA3IMUHBIX y4E€OHBIX U HOBBIX CUTYaLIUAX .

[IpenMeTHbIe pe3yabTaThl MPEICTaBICHBI IO TOaM O0yYeHHS U OTPaXKatoT COPMUPOBAHHOCTH y 00OyUalOIUXCs CAeIYIOIMINX YMEHUMN:

8 KIIACC

1. packpoieanib CMbICII OCHOBHBIX XUMHUYCCKUX MTOHSTHM: aTOM, MOJICKYIJIa, XUMHYECKUM QJIEMCHT, IIPOCTOC BCUICCTBO, CJIOKHOC BCIUICCTBO, CMCCh,

BaJICHTHOCTb, OTHOCHUTCJIbHAA aTOMHAA U MOJICKYJISIpHAst MacCa, KOJIMYCCTBO BECIICCTBA, MOJIb, MOJIAApPHAA MacCa, MAaCCOBAas H0JIsI XUMHYCECKOTI'O
3JICMCHTA, MOJI?IpHLIﬁ O6’LéM, OKCH I, KMCJIOTAa, OCHOBAHHUC, COJIb, JICKTPOOTPHUUATCIIbHOCTD, CTCIICHD OKHCJICHHA, XUMHUYCCKAA pCaKI s,
TEILUIOBOM 3(1)(1)CKT pcaKkuuu, I(J'IaCCI/I(l)I/IKaI_II/ISI peaKI.IPIﬁ, XUMHUYECKas CBA3b, paCTBOP, MAaCCOBAs JOJISI BEHIECTBA B paCTBOPE;

UNTIOCMPUPOBAMs B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUH (CM . T . 1) M IPUMEHSATH 3TH MOHATHS IPU ONMCAHUHU BEIECTB U UX
[IpEBpALICHUN;

ucnoavzosanbd XUMUYICCKYIO CUMBOJIUKY JJII COCTABJICHUSA (I)OpMy.l'I BCIICCTB U ypaBHCHI/Iﬁ XUMHNUYCCKHUX pCaKHHﬁ;



10.

11.

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

packpvieams cmvica nepuoauueckoro 3akona 1. M. MenneneeBa: 1eMOHCTPUPOBATh IOHUMAHKE IIEPUOJUUYECKON 3aBUCIMOCTH CBOMCTB
XMUMHMUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS B IEPUOINYECKON cHCTEME; 3aKOHOB COXPAaHEHHsI MacChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4€HHs, 3aKOHA ABOTaJpO; ONUCHIBAMb U XApaAKmepu306ams TAOINYHYIO (GOPMY IEPHOIMUECKON CUCTEMBI XUMUYECKUX
AJIEMEHTOB: Pa3INyaTh MOHATHUS «TJIaBHas noArpynna (Arpynmna)» u «mobounas noarpynna (brpymnmna)», Mansie u 60b1Ine

NEPUOJIbI; cCOOmHOCUmMb 0003HaYEHUs, KOTOpbIe UMeroTcs B Tabnuue «llepuonndeckas cucrema xumMuueckux anemMenTos . V1. Menneneesa» ¢
YHCIIOBBIMH XapaKTePUCTUKaMH CTPOCHUS aTOMOB XUMHUECKUX 3JIEMEHTOB (COCTaB U 3apsij AJipa, 00IIee YHCII0 AIEKTPOHOB U pacIipe/ieiieHe
UX T10 3JIEKTPOHHBIM CIIOSIM);

Kraccuguyuposames XUAMUIECKUE HIEMEHTHI, HEOPTaHUUECKHUE BEIIECTBA; XUMUYECKUE PEAKITUH (TI0 YUCITY B COCTAaBY y4aCTBYIOIIHX B
peaKIiy BEIIECTB, 10 TeTIOBOMY YD (DEKTy);

xapaxkmepuzoeams (Onucvléams) O0OIIME XMMUUECKHE CBOICTBA BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAas ONMCAHUE TPUME paMu
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIINIA;

npocHo3upoeantob CBOMCTBA BEIIECCTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O COoCTaBa; BOBMOXKHOCTHU IMPOTCKAaHUA XUMHUYCCKUX IIPC BpaﬂleHI/Iﬁ B
Pa3IMYHBIX YCIIOBHAX;

6bluUCIAMb OTHOCUTCIIBHYIO MOJICKYIIAPHYIO 1 MOJIAPHYIO MaCChl BEHIECCTB, MAaCCOBYIO JJOJIH0 XUMHUYCCKOI'0 3JIEMCHTA 110 (bopMyne
COCAMHCHUA; MaCCOBYIO JOJIIO BCIIECTBA B paCTBOPEC; ITPOBO JUTHh paCLIéTBI 110 YPpaBHCHUIO XUMHYECKOM pPE€aKknuu;

npumensms OCHOBHBIC OIICpallvn MBICIIUTEIBHOMN JACATCIIbHOCTH — aHaJIU3 U CUHTEC3, CPABHCHUC, O606I_HCHI/IC, CUCTCMATHU3al IO,
KJ'IaCCI/I(bI/IKaI_[I/IIO, BBIABJICHHUC IIPUYIUHHOCJIICACTBCHHBIX CBSI3EH — M1 N3YUYCHU CBOMCTB BEIIECTB U XUMUUECKHX peaKI.[PIfI; CCTCCTBCHHO-
HAaYYHbIC METO/bI ITIO3HAHUS — Ha6J'IIO,Z[eHI/Ie, HU3MEPCHUC, MOJACIUPOBAHUC, SKCIICPUMCHT (peaJ'ILHLII‘/‘I n MBICJ'ICHHBII‘/’I);

cnedosamy TIpaBUIIaM TOJIb30BAHUS 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 ¥ KUCIIOPO/Ia), IPUTOTOBICHHUIO PACTBOPOB € OTNpeIeIEHHON MaccOBOM J0s1el paCTBOPEHHOTO BEIIECTBA; INIAHUPOBATh U MTPOBOIUTh
XUMUYECKHE HKCIIEPUMEHTHI [0 pacrio3HaBaHUIO PACTBOPOB LIEJI0UEH U KUCIOT ¢ IOMOIIBI0 MHIAMKATOPOB (JIakMyc, GpeHondranenH,
METHJIOPAHX U JIp.).



9 KJIACC
1. packpvieame cmbici OCHOBHBIX XMMHUECKUX ITOHATUI: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO,
CJIOJKHOE BELIECTBO, BAJICHTHOCTb, NIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKask PEaKLIsl, XMMUYECKasl CBSA3b, TEINIOBON
3¢ deKT peakuu, MOJb, MOJISIPHBIM 00bEM, PACTBOP; ANIEKTPOJIUTHI, HEAIEKTPOJIUTHIL, AIEKTPOJIMTHYECKAs JUCCOLIMALNS, PEaKIIM HOHHOTO
oOMeHa, oOpaTuMble 1 HeoOpaTUMbIE pEeaKIIUU, OKHUCIUTEIIbHOBOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCIIUTENb, BOCCTAHOBUTENb, OKUCIICHHUE U
BOCCTaHOBJIEHHUE, aJUIOTPONHS, aM(POTEPHOCTh, XMMUYECKasl CBSI3b (KOBAJIEHTHAs, HOHHAsS, METAJUIMYECKas ), KpUCTalIndecKasi penerka,
KOPpPO3Us METAJJIOB, CILJIaBbl; CKOPOCTh XUMUYECKOU peakiuu, npeaeabHo aonyctuMas kKol nentpauus (IIIK);

2. ULIIOCMpUpO6ams B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. I1. 1) ¥ MPUMEHSTH 3TH TOHSATHS TP OTIMCAHUH BEIIECTB U UX
MIpEBpAICHUN;

3. ucnorv3oeams XAMUYECKYIO CHMBOJIUKY JUISI COCTaBJICHUS ()OPMYIT BEIIECTB U YPAaBHEHHI XUMUYECKUX PEAKIIHIA;

4. onpedensimb BaJCHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKHUX 3JIEMEHTOB B COSMHEHUAX PAa3IMYHOIO COCTaBa; MPUHA]ICKHOCTh BEIIECTB K
onpeeEHHOMY KJIacCy COeUHEHHH 1o popMynaM; BUA XUMUYECKON CBs3H (KOBaJEHTHAs, MOHHAs, METAJUIMUECKas) B HEOPTraHUYECKUX
COEIMHEHUSX; 3aps]] MOHA TI0 XMMHUYECKOI (opMmyIie; XapakTep cpelibl B BOJHBIX paCTBOPAaX HEOPraHMUECKUX COCIUHEHUM, TUIT
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

5. packpwvleams cmulcn iepuoaudeckoro 3akona JI. M. MenaeneeBa u JeMOHCTPUPOBATH €TI0
MMOHUMAaHHE: ONUCHIBAMb U XAPAKMEPU308ansb TAOIUUHYIO (OPMY MEPUOINYECKON CUCTEMbl XUMHUYECKUX 3JIEMEHTOB: pa3INyaTh NOHATUS
«rnaBHas noArpymnna (Arpymmna)» u «mnobouynas noarpynna (bpymnmna)», mainele u 60JbIINE IEPUOIbL; COOMHOCUMb 0003HAUEHUS, KOTOPbIE
HUMEIOTCS B IEPUOANUECKOM TaONHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOSHUSI aTOMOB XUMUYECKHX AJIEMEHTOB (COCTaB U 3apAll sSApa,
oOl1ee Yncio 3IEeKTPOHOB U pacIpeesIieHre UX 10 3JIEKTPOHHBIM CJIO0SIM); 00bsACHAMb O0IINE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOIICTB
AJIEMEHTOB M MX COCTUHEHHI B MpeieiaX MaJIbIX IEPUOJIOB U TJIABHBIX MOATPYII ¢ Y4ETOM CTPOCHUS UX ATOMOB;

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

7. xapakmepuszoeambsv (OI’lMCbZGQI’nb) O6IJ_[I/IC XHMHUYECKHE CBOMCTBA BEIIECCTB Pa3JIMYHBIX KIIACCOB, MOATBCPIKAAA OITMCAaHUEC IPUME paMU
MOJICKYJIAPHBIX U HOHHBIX ypaBHeHI/II\/’I COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKHHﬁ;



8. cocmasnsamo YpaBHCHUA 3JI€KTpOJIHTH‘-ICCKOfI JUucconuanurm KuciorT, HICJIO‘-ICﬁ n COJICﬁ; IIOJIHBIC U COKpaHIéHHBIe YpaBHCHUA peaxunﬁ HOHHOI'O
O6M€Ha; YpaBHCHHUA peaKHI/IfI, MNOATBCPKAAIOIMIUX CYIIIECCTBOBAHUC TCHETHYCCKOM CBS3U MCKY BEIICCTBAMU PA3JIMYHBIX KJIIACCOB,

9. packpvieamsb CYIIHOCTb OKHUCIIMTCIIbHOBOCCTAHOBUTCIIbHBIX pCaKIlI/Iﬁ MOCPCACTBOM COCTABJICHHA DJICKTPOHHOTO OayraHca 3TUX peaKuHﬁ;

10. npoenosuposams CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS; BO3MOKHOCTH IMPOTEKAHMS XUMHUYECCKHUX TPEBPAICHUHN B Pa3IMIHBIX
YCIOBUSIX;

11. sviyucaamo OTHOCUTCIIbHYIO MOJICKYIIAPHYIO U MOJIAPHYIO MAaCChbl BEIICCTB; MaCCOBYIO JOJII0O XUMHNYCCKOTO 3JICMCHTA 110 (i)Op MYIJIC
COCAMHCHUA; MAaCCOBYIO IOJIIO BCIICCTBA B paCTBOPEC; IPOBOAUTH pacqéTm IO YPaBHCHHIO XHUMHYCCKOM pPCaKnuun;

12. creooéams mpaBmIIaM MOIB30BAHMUS XUMHUECKON MTOCYI0H M 1a00OPaTOPHBIM 000PYIOBAaHUEM, a TAK)KE MPaBHIaM OOpAIEeHHS C BEIIECTBAMH B
COOTBETCTBUHU C MHCTPYKLIUAMMU 110 BBITIOJTHEHUTIO na60paTopHHx XUMHUYECKHX OIIBITOB IO IMOJIYYCHUIO U CO6I/IpaHI/IIO F33006p33HI)IX BCIICCTB
(aMMMaKa M yrieKucioro rasa);

13. nposooums peakunu, NOATBEPKIAIOIINE KAUeCTBEHHBIN CO CTAaB Pa3IMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPU]L OpOMUI, HOIU],
kapOoHar, ¢ocdar, cunukar, cyiabpaT, THAPOKCUIUOHBI, KATHOHBI AMMOHHMSI U HOHBI U3yYEHHBIX METAJNIOB, IPUCYTCTBYIOIINE B BOJIHBIX
pacTBopax HEOPraHUYECKHUX BEIIECTB;

14. npumensms OCHOBHBIE OTIEPALIUN MBICIIUTEIBLHON AEATEIbHOCTH — aHaJIN3 U CUHTE3, CPaBHEHUE, 0000IIeHIe, CUCTEMAaTU3allHIO, BbISIBIICHUE
MIPUYMHHOCIIEJICTBEHHBIX CBSI3€H — JJIsl U3yYEHHS CBOMCTB BEIIECTB U XUMUYECKHX PEAKIIHi{; €CTECTBEHHOHAYYHbIE METO bl TIO3HAHUS —
HaOII0IeHNEe, U3MEPEHNE, MOJICIUPOBAHNE, SKCIIEPUMEHT (pealbHbIA U MBICICHHBIH).

COAEPXAHUE YVUYEBHOI'O ITPEAMETA «XUMMA» 110 'OJAM N3VYYEHUA 8 KITACC
IlepBoHayajbHBIC XUMHYECCKHE OHATHS

HpenMeT XuMuHU. Pojb XMMUM B )KM3HM YyelloBeka. Temna u BeniecTBa. @U3NUECKUE CBOMCTBa BCIICCTB. ArperaTHoe cocrosiHue BemiecTB. [lonsaTue o
METOJaX IIO3HAHMSA B XUMHUHU. XUMHS B CUCTEME HaykK . YucTele BemecTBa U CMECH . CnocoOb1 pas3aciiCHUusA cMecen .

ATOMEI 1 MOJICKYJIBI. Xummnueckue 351eMeHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB. HpOCTBIC M CJIOKHBIC BECIICCTBA. ATOMHOMOJ'ICKy.]'IHpHOC Y4YCHHC.

XuMHu4ecKas (bopMlea. BaneHTHOCTE aTOMOB XMMHUUYECKHX JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OtHOCHUTENnbHAsS aTOMHAs Macca.
OrtHocuTenbHas MOJICKYJIIpHasA Macca. MaccoBas 1011 XUMHYECKOI0 3JI€MEHTa B COCAUHEHUM.



Ou3nyecKkne U XMMUYECKHE ABJICHUS. XUMHUECKasl peakus 1 €€ Npu3HaKu. 3aKOH COXpaHEHHUS! MacChl BEUIECTB. XUMUYECKUE YPABHEHHUS.
Knaccugukanuss XuMHYECKIX peakuuil (COeTMHEHNUS, PA3TIOKECHHS, 3aMEIIICHHS).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKON NOCYOH, C TpaBHiIaMH padOoThI B 1a00OpaTOpHH 1 MpUEMaMu 0OparieHus ¢ 1abopaTopHBIM
000pyI0BaHNEM; H3YUEHHE U ONHCaHNE (PU3NIECKUX CBOMCTB 00pa3I0B HEOPraHMUECKUX BEIIECTB; HAOM0JeHnEe (PU3NIECKUX (TUTaBJICHHE BOCKA,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYNKE, KUIIEHHE U KOHJEHCALlUs BOJbl) U XUMUYECKUX (TOpPEHHE CBEUYH, IPOKAIIMBAHUE MEAHOMN MPOBOJIOKH,
B3aUMO/ICHICTBUE MeJIa C KUCJIOTOMN) sIBJICHUH, HAOII0A€HNE U ONHMCAaHNEe PU3HAKOB MPOTEKaHUsI XUMUYECKUX peakluil (pa3yiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPUAOM Oapusi, paznoxeHue ruapokcuaa meau (1) mpu narpeBanun, B3auMoA€MCTBHE jKelie3a C paCTBOPOM
conu meau(1l)); uzyuenue crnocoOoB paszeneHus cMecel (¢ MOMOIIbI0 MarHuTa, GUILTPOBAHKE, BbIMIAPUBAHUE, TUCTHILISALUS, XpoMaTo Tpadusi),
MIPOBEJIEHUE OYMCTKHU MOBAPEHHOMN COJIM; HAOIIOI€HUE U OTIMCAaHUE PE3YJIbTaTOB MIPOBEACHUS OMBITA, UIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl;
CO3JaHMEe MOJIeIe MOJIeKYI (IIapOCTEPIKHEBBIX) .

BaxHeiinue npeacraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucinopoa — sanmeMeHT u mpoctoe BemecTBo. HaxoxaeHue kuciaopoa B mpupoje, pusndeckue u
XUMHYECKHe cBOMCTBA (peakiuu ropenus). Oxcunpl. [Ipumenenue kucnopoaa. CriocoObl MoJydeHUs: KUCI0poia B 1a0OpaTOPUU U TPOMBIIIIIIEHHOCTH .
KpyrosopoT kucnopoaa B npupojae. O30H — aioTporHas MoaupuKanus KUCI0opoa.

TennoBoii 3 PeKT XUMHIECKOW peakIuu, TePMOXUMUYCCKHUE YPAaBHEHHS, K30 U SHIOTEPMHUUCCKHE PEaKIMK. TOIIMBO: YroJib U METaH. 3arps3HEeHUE
BO3JlyXa, YCHJIEHHWE NapHUKOBOTO 3¢ ¢eKTa, pa3pylieHue 030HOBOTO CIIOS .

Bonopon — snemeHT 1 mpocToe BemecTBo. HaxoxkaeHue Boopoia B mpupoie, (U3MIecKue 1 XUMHIECKHE CBOMCTBA, IPUMEHEHH €, CITOCOOBI
noJsiydeHusi. CoctaB KMCJIOT U COJIEH .

KonunuectBo Bemecta. Mosb. MonspHas macca. 3akoH ABoraapo. MosspHblil 00b€M ra3oB. Pacy€Tsl Mo XMMHYECKUM YpaBHEHUSIM.

dusnueckue cBoicTBa Boibl. Bosia kak pactBoputens. PacTBopsl. HackllieHHbIE 1 HEHACBILIEHHBIE PACTBOPBL. Pacmeopumocms sewecme 6
600e. MaccoBas 710151 BELIECTBA B pacTBOpe. XUMUUECKHE CBOHCTBA Bobl. CocTaB ocHOBaHMiA. Pollb pacTBOPOB B IIPHPOJIE U B KM3HM Y€JIOBEKA.
KpyrosopoT BoasI B Ipupoae. 3arpsi3sHEHNE MPUPOAHBIX BoA. OXpaHa M 0YMCTKA IPUPOIHBIX BOJ.

KJ'IaCCI/I(pI/IKaI_[I/ISI HCOPraHNUYCCKUX COCOUHCHHI. OKCI/II[BI. KHaCCI/I(I)I/IKaLII/ISI OKCHIOB: coneo6pa3y10u1ﬂe (OCHOBHBIG, KHUCJIOTHBIC, aM(I)OTepHLIC) u
Heconeo6pa3y10ume. HOMeHKJ'IaTypa OKCHIO0B (MC)I(,Z[YHapOI[HaH u TpI/IBI/IaJ'IBHaH). Ddu3znyeckre U XUMUYECKHE CBOMCTBA OKCHIOB. HonyquI/Ie.



OcHoBanust. Knaccugukanus 0oCHOBaHUMN: MIET0YM U HEPACTBOPUMbIE OCHOBaHUs. HoMeHKIIaTypa OCHOBaHMM (MEX1yHapOIHAs U TPUBHUAJIbHAS).
DuU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBaHUU. [loyyeHne oCHOBaHUIA.

Kucnotel. Kimaccudukanust kuciior. Homenknarypa kuciaot (MexIyHapoIHasl U TpuBHAIbHAs ). DU3HUYECKUE M XUMUYIECKHE CBOWCTBA KUCTIOT. Psiy
aktuBHOcTH MeTasuioB H. H. bekerosa. [losryuenue kucnor.

Comu. Homenkmnatypa cosieit (MexayHapoHas U TpuBHalIbHAs ). DU3MUECKHEe U XUMHUUECKHe CBOMCTBa coJiei. CriocoObl MOTydeHUsl COJIeH.
I'eneTnyeckas CBA3b MCKAY KlIaCCaMH HCOPTaHNMYCCKUX COGHHHGHHﬁ.

XUMHUYECKUH HKCIIEPUMEHT: KaueCTBEHHOE OTIpeIeNIeHNEe COACPIKaHUs KHUCIOPOia B BO3AyXe; MOTydeHUEe, COOMpaHne, pacliO3HABAHUE U U3YUCH e
CBOMCTB KHCJIOPO/1a; HAOIIOACHIE B3aMMOICHCTBHSI BEIIECTB C KUCIOPOJAOM U YCIOBHSI BOSHUKHOBEHHMSI M MIPEKPAIEHUS TOpeHus (TI0Kapa);
03HAaKOMJIEHHE ¢ 00pa3IiaMu OKCHUIOB M ONMCAHUE WX CBOMCTB; MOJy4YeHHE, COOMpaHue, paclio3HaBaHWE M U3y4eHNE CBOMCTB BOJIOPO/a (TOpeHHE);
B3anMo/IeiicTBHE BOJ0opoaa ¢ okcuioM meau(11) (Bo3mMokHO MCIOTh30BaHNE BUIEOMATEPHAIIOB); HAOIIOICHHE 00Pa3IIoB BEIIECTB KOJTUIECTBOM |
MOJIb; UCCIIeIOBaHUE 0COOEHHOCTEN PACTBOPEHMSI BELIECTB C PAa3IMYHON pacCTBOPUMOCTHIO; IPUTOTOBIIEHHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM
J0Jiel pacTBOPEHHOTO BEILIECTBA; B3aMMOJEHCTBHE BOJbI C METAJUIAMU (HATPUEM U KaJIblieM) (BO3MOXHO MCIOJIb30BaHUE BHUIEOMATEPUATIOB);
oTpeJieNieHUue pacTBOPOB KUCJIOT U LIEI0Yel ¢ MOMOIIbI0 MHAWKATOPOB; UCCIIEI0BaHEe 00pa3lloB HEOPraHUYECKUX BEUIECTB Pa3 JIMYHBIX KIACCOB;
HaOIOCHNE N3MEHEHHST OKPACKH MHIMKATOPOB B paCTBOpAxX KUCIIOT U IIENIOYEH; n3yueHue B3anMoieiicteus okcu na meau(Il) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METaJlJIaMH, peakuii HeTpanu3aiuu; noyyeHue HepacTBOPUMbIX OCHOBAHUM, BBITECHEHUE OJTHOIO METaljia APYruM U3 pacTBOpa
COJIM; PelLIEHUE FKCIIEPUMEHTANBHBIX 3aj1au 1o TeMe «BaxkHel1me Ki1acchl HEOPraHMYEeCKUX COCIUHEHUI.

Ilepuoauyeckuii 3aK0H ¥ epUOANYECKAs] CUCTeMa XuMU4Yeckux 3jeMeHToB /. U. MenaeneeBa. CTpoeHne aToMoB.
Xumudeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEeAKIIUU

HepBHe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_II/II/I XUMHUYECKUX 31eMeHTOB. IloHsaTHe o rpymmnax CXO0IHbIX 2JICMCHTOB (H_[eJ'IOLIHHC 1 M CJIOYHO3CMCIIbHBIC MCTAJIIBI,
raJIOrCHbI, HHECPTHHBIC I'a3bl. QHGMGHTH, KOTOPBIC O6p213y}0T aM(bOTeprIe OKCHUABI U TUAPOKCHUBI.

[Tepuoauueckuii 3akoH. [leproanueckas cuctema xumudeckux sneMmenToB J[. 1. Menneneesa. Buasl Tabnuisl «llepuoanueckas cuctema
xuMuueckux aemeHToB [l . . Menaeneesay . [lepuoasl u rpynmnsl . PU3NYECKUN CMBICIT TOPSAAKOBOIO HOMEPA, HOMEPOB IIEPU 0J1a U TPYIIIIBI
JJIEMEHTA .



Crpoenue atoMoB. CoctaB aToMHbIX siziep. M3oTomnbl. DnekTpoHbl. 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.

3aKOHOMEPHOCTH U3MEHEHUS pajlyca aTOMOB XUMUYECKUX 3JI€ MEHTOB, METAJUIMUECKUX U HEMETAIUIMYECKUX CBOMCTB 110 IpynaM U MepuoiaM.
3HaueHue NepruoINYECKOro 3aKOHa U MEPUOINUYECKON CUCTEMbl XUMUYECKUX AJIEMEHTOB JJIsl pa3BUTHS HayKu U npaktu ku . [ . 11 . MenneneeB —
Y4EHBINA U TPaKIAHUH .

SHGKTpOOTpI/IIIaTCJ'IBHOCTL XHMHYSCKHUX 3JIEMEHTOB. XMMUYE CKasl CBSI3b (I/IOHHafl, KOBAJICHTHAs MOJIAPHASA 1 KOBAJICHTHAA HCIIO J'If[pHaﬂ). CreneHb
okuciieHus. OKHCINTEIIBHOBOCCTAHOBUTEIIBHEIC pCaKkonu. HpOHGCCI)I OKHCJICHHS U BOCCTaHOBJICHUS. OKHCIUTENIN U BOCCTAHOBUTEIIMN.

XUMUYeCKU SKCIICPUMCHT. U3YYCHUC 06pa3u013 BE€IICCTB METAJl JIOB 1 HEMCTAJIJIOB, BSaI/IMOJIeI\/'ICTBI/Ie TUAPOKCHU A HUHKA C paCTBOpaMHU KUCIIOT U

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

MG}KHPCHMCTHBIG CBs3U
Peamuzanms MCKIIPEAMETHBIX CBsI3eH IIpH U3Y4CHUH XUMHUH B 8 ximacce OCYHIECTBIIACTCA YCPE3 UCIIOJIL30BAHUEC KaK 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,
OKCIICPUMECHT, MOACIIUPOBAHNUE, U3BMECPCHUEC, MOJCIIb, SIBJICHHUC.

®duszuka: MaTepusi, aTOM, HJIEKTPOH, TPOTOH, HEUTPOH, NOH, U30TOII, PATUOAKTUBHOCTD, MOJIEKYJIA, STIEKTPHUUECKUI 3aps/l, BEIIECTBO, TEI0, 00bEM,
arperaTHOE COCTOSIHHE BEIIECTBA, T'a3, (GPU3NYCCKUE BEIUYMHBI, CAMHHUIIBI U3MEPEHHS, KOCMOC, TUTAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

Feorpa(bml: aTMocq)epa, mnpoc@epa, MHHCEPAJIbI, TOPHBIC TIOPOJBI, ITOJIC3HBIC NCKOIIAEMBIC, TOTIJIMBO, BOAHBIC PCCYPCHI .

9 KJIACC
BemecTBo M XUMHYeCKasi peaKIust



[Tepuoanueckuii 3akoH. [lepuoanueckas cucrtema xumudeckux snemenToB [1. 1. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB XMMHYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KK, KAJTbLUUSI U UX COCIUHEHUN B COOTBETCTBHUHU C MOJIOKEHUEM IJIEMEHTOB B
MEPUOANYECKON CUCTEME U CTPOCHHEM HX aTOMOB. CTpOEHHE BEIIECTBA: BUJIbI XUMHYECKOU CBSI3U. THUIBI KPUCTAIUTMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOM CBSI3H.

Knaccugukanus 1 HOMEHKIIaTypa HEOPraHWYECKUX BEIIECTB (MEXAyHApOAHAS U TpUBHAJIbHAS ). XUMUYECKUE CBONCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3JIMYHBIM KJIacCaM HEOPTraHWYECKHUX CO €IMHEHUN, TeHETUYECKas CBS3b HEOPraHNYECKNUX BEUIECTB.

Knaccudukanus XuMHYecKuX peakiuil o pa3IndHbIM NPU3HAKaM (IO YMCITy U COCTAaBY yYacTBYIOIIMX B PEAKLUU BELIECTB, [0 TEIJIOBOMY 3P (deKTy,
10 U3MEHEHHIO CTETIEHEN OKUCIEHUSI XUMUUYECKUX IEMEHTOB, 10 00paTUMOCTH, [0 YYaCTHIO KaTaau3aTropa). IK30 U SHAOTEPMUUYECKUE PEAKIINH,
TEPMOXMUMHUYECKUE YPABHEHHUS.

[TonsiTie o ckopocTn XuMHueckoi peakuuu. [lonsTue 06 oOpaTUMBbIX U HEOOPATUMBIX XMMHUECKUX peakiusix. [[oHsTHe 0 TOMOTeHHBIX U
TETEPOTE€HHBIX PEeaKUUAX. [lonamue 0 Xumuieckom
pasnogecuu. Paxmopwl, 6aUAIOWUE HA CKOPOCTb XUMUYECKOU PeAKYUU U NOJIONCEHUE XUMULECKO20 PABHOBECUS.

MexaHn3M OKHCITUTEIbHOBOCCTAHOBUTENBHBIX PEAKIN (37IEKTPOHHBIN OallaHC OKUCIUTEIbHOBOCCTAHOBUTEIHHON PEAKIINH).

Teopust >MEKTPOUTUUECKON TUCCOIMAITNN. DIECKTPOJIUTHI U HEINEKTPOJIUTHI. KaTHOHBI, aHHOHBI. MEeXaHW3M TUCCOIMAIIMN BEIIECTB C Pa3IMUYHBIMU
BHJIaMH XUMHUUYECKOU cBs3U. Crenenp aucconanii. CHIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakuun nonHoro oOMeHa. Y cnoBusi NpoTeKaHHs peaklnii HOHHOTO 0OMeHa, TMOJIHbIE U COKpaIlllEHHbIE HOHHBIE ypaBHEHHs peakuuid. CBOHCTBa
KHCJIOT, OCHOBAHUH U COJIEH B CBETE MPECTABICHUIN 00 3JIEKTPOJUTHYECKON aucconuanuy. KauyecTBeHHbIE peakliui Ha HOHBI
. Ilonsimue o euoponuse coneti .

XUMHYECKUM OKCIICPUMCEHT: O3HAKOMJICHUEC C MOJCIIAMU KPUCTAJIIMICCKUX pCI_HéTOK HCOPraHUM4CCKUX BCUICCTB — MCTAJIJIOB U HEMCTAJIJIOB (l"pa(l)I/ITa
n aJ'IMaSa), CJIOKHBIX BCIICCTB (Xnopnz[a HanI/ISI); HCCIICAOBAHHUEC 3aBUCUMOCTU CKOPOCTHU XUMHYECKOU pC€aKluuu OT BO3I[CI>1CTBPI$I pa3JIMYHbIX
q)aKTOpOB; HUCCIICAOBAHUC SJICKTPOIIPOBOJHOCTH PACTBOPOB BCIICCTB, IMIPOLICCCa AuCConranun KMCJIOT, miesIoue u couaeu (BO3M0)KHO HCIIOJIB30BaHHUC
BI/II[GOMaTepI/IaJIOB); po BEACHUC OIIBITOB, NJUIIOCTPUPYIOIIUX ITPU3HAKH ITPOTCKAHUSA peaKI_lI/Iﬁ HMOHHOTO OOMEHa (06p330BaHI/Ie ocaakKa, BeIACICHUC
rasa, o6pa30BaHHe BO,I[BI); OINBITOB, UJINTIOCTPUPYIOIIUX IMTPUMEPHBI OKUCIN TCIIBHOBOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ (ropeHHe, pCaKkiunun pa3jioKCHUA,
COG,[[I/IHCHI/IH); pacno3HaBaHuC HCOPraHMICCKHUX BCIICCTB C ITIOMOIIBIO KAYCCTBCHHBIX peaKHI/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3aJ1a4 .

HeMeTanasl M BX COeTUHEHUS



OO01as xapakTepucTuka ranoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIe CTENEeHH OKuciaeHus. CTpoeHne U pU3NYECKUE CBOMCTBA IPOCTHIX
BELIECTB — raJloreéHOB. XMMHUYECKHE CBOICTBA HAa IPUMEpPE XJI0pa (B3aUMOJIECHCTBHE ¢ METaJllIaMH, HEMETAJUIaMU, LeJI04aMu). XJIOPOBOJAOPO/.
CounstHast KUCIIOTa, XMMUUECKHUE CBOMCTBA, [0JIy4€HUE, IPUMEHEHuE. [{eficTBIe Xj1opa U XJIOpOBOIOPOJa Ha OpraHu3M uesoBeka. Bakneimue
XJIOPHUIBI U UX HAXOXKJIECHUE B IIPUPOJIE .

O6mas xapakrtepuctuka 31eMeHToB VIArpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepPHBIE CTETICHU OKUCIICHUSI.

Crpoenue u pu3nyecKkre cBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPO/Ia U Cepbl. AJNIOTPONHbIE MOIU(PUKALIMN KUCIOPOJIa U Cepbl. XUMUYECKHE CBOMCTBA
cepbl. CepoBO10PO, CTpOEHUE, PU3NUECKHUE U XUMHUUYECKUE CBOMcTBa. OKCHUIBI Cepbl KaK MPEJICTaBUTEIN KUCIOTHBIX OKCHIOB. CepHas KUCIoTa,
¢buznueckue U XuMUYeckre cBoicTBa (00IIMe Kak MpeACTaBUTENS Kiacca KUCIOT U cneruduueckre). XUMUUECKUEe PEaKIMHY, JeKalllie B OCHOBE
MIPOMBIIIJIEHHOTO crioco0a nosyueHus: cepHoi kucnotsl. [Ipumenenne. Cosi cepHOI KUCIOTHI, KaUeCTBEHHAs peakius Ha cyabparnon. Haxoxaenue
cepbl U €€ CoeIMHEHU B MpUpoe . XMMUYECKOE 3arpsa3HeHNe OKPYKatoIled Cpe/ibl COEMHEHUSIMU cepbl (KUCIOTHBIE A0 AU, 3arpsiI3HEHHE BO3/1yXa U
BOJIOEMOB), CITOCOOBI €ro MPEA0TBPAIICHUS .

OO6mrast xapakTepucTuka 31eMeHTOB VArpymmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIICHHUS.

A30T, pacmpocTpaHeHue B Ipupo/ie, pusndeckre u XuMuueckue cBoiictsa. KpyroBopot a3ora B npupoje . AMMuUax, ero Gpu3nyeckue 1 XMMHUYecKre
CBOICTBa, MostyuyeHue u npumeHenue. Coan aMMOHUS, UX (PU3NYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiusi Ha HOHBI
aMMOHMSI. A30THas KUCJIOTa, €€ mojydeHue, prusndeckue u XuMHYecKue cBocTBa (001Ire Kak mpeICTaBUTeNs Kjacca KUCIOT U crelupuiecKue.
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHMSI B KAU€CTBE MUHEPAJIbHBIX YI00peHuil. XUMHUeCKOe 3arpsi3HeHNE OKPYKAIoIIel cpeibl COeTMHEHUSIMU
a30Ta (KHCIOTHBIE JIOK]IH, 3arpsi3HEHNE BO3IyXa, TOUBBI U BOJOEMOB).

docdop, amtorponHbie Moaudukanuu Gochopa, pusznueckne n xumuueckue cpoictBa. Oxeun hocdopa(V) u dhochopnas kuciaora, Gusndeckue u
XUMUYECKHE CBOMCTBA, mosrydeHue. Mcmnonb3oBanue GochaToB B KauecTBE MUHEPAIBHBIX YIOOPEHHIA.

O6H_[a$[ XapaKTCpUCTHUKA 3JICMCHTOB IVAprnHLI. OcobenHoctu CTPOCHUA aTOMOB, XapaKTCPHBLIC CTCIICHHU OKHCJICHHA .

Yrnepon, amioTponHble MoAU(UKALIMK, PacIpOCTPaHEHUE B IPHUPoe, (PU3NYECKUE U XUMUYECKHe cBOMCTBa. Ancopouus. KpyroBoport yriepona B
npupojae. Okcuapl yriepoja, ux Gu3nueckue 1 XuMUYeCKHe CBOWCTBA, ACWCTBHUE HA KUBBIE OPTaHU3MBI, MTOTY4YeHHUE U IPUMEHEHUE. DKOJIOTUYE CKUE
po0IeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa(lV); runoresa rnmo0anbHOro NOTEIJICHHS KIIMMaTa; TapHUKOBBIHN d(hdekT. YronbpHas KUCI0Ta U €€ COMH,
ux (pu3nvecKkre U XMMHUYECKHE CBOICTBA, MMOJydeHHe U mpuMeHeHne. KauecTBenHas peakius Ha kapOoHaTHOHBI. Vcrionp3oBaHne KapOOHATOB B OBITY,
MEJIMLIUHE, TPOMBILIIIEHHOCTH U CEJIbCKOM XO35HCTBE.



[lepBoHauanbHBIEC MOHATHSA 00 OPTAHMYECKUX BEIIECTBAX KaK O COCIMHEHUSIX yriepoa (MeTaH, 3TaH, STUICH, alleTUIICH, 3TAHOJ, TJIUIEPUH, YKCYCHas
KHCII0Ta). Mx cocmas u xumuyeckoe cmpoerue. IIoHITHE 0O OMOJIOTHYESCKH BaXKHBIX BEIIECTBAX: )KHUpaX, OCIKax, YIIIeBOAaX — U UX POJIU B KU3HH
yenoBeka. Mamepuanvrhoe eOUHCME0 OP2AHUYECKUX U HeOP2AHUYECKUX COeOUHEHU.

Kpemuuii, ero gpusnueckue 1 XMMMUYECKUE CBOMCTBA, MoyyeHUe U npumeHeHue. CoequHeHns KpeMHus B npupojie. OO1iue rnpecrasiieHus 00 okcuie
kpeMHusA(IV) n kpemuueBoi kuciaore. CUIMKaThI, UX UCIOJIb30BAaHUE B OBITY, METUIIMHE,

IIPOMBIIUIEHHOCTH. Baoicheliuiue cmpoumenbHble Mamepuavl: Kepamuka, Cmekio, yemenm, oemo, dcenezobemo. [Ipobaemvr bezonacnozo
UCNONb308AHUSA CIPOUMENbHBIX MAMEPUALO8 8 NOBCEOHEBHOU ICUIHU.

XUMUYECKUH KCIIEPUMEHT: U3yUeHHE 00pa3ll0B HEOPraHUYECKUX BEILIECTB, CBOMCTB COJITHOM KUCIIOTHI; IPOBEACHNE KAYECTBEHHBIX peakluil Ha
XJIOPUIUOHBI ¥ HAOIIOIEHNE TPU3HAKOB X IPOTEKAHUS; OTBITHI, OTpaskatolue GU3NYeCKUe U XMMHUUECKHE CBOMCTBA rajloreHOB U UX COeTMHEHUN
(BO3MOXHO HCTIOJB30BaHNIE BUACOMATEPUATIOB); O3HAKOMJICHHE C 00pa3iiaMy XJIOPUIOB (TAJIOTEHUIOB); 03HAKOMJIEHHE ¢ 00Opa3iiaMu cephl U €
COEIMHEHUSMH (BO3 MOHO MCIOJIb30BaHUE BUIEOMATEpUANIOB); HAOIIOeHHE MTpoliecca OOyrIMBaHUs caxapa Mo/ JeMCTBHEM KOHLEHTPUPOBAHHON
CEpHOM KHUCIJIOTHI; N3y4€HNE XUMUYECKUX CBOMCTB Pa30aBI€eHHOI CepHON KHUCIIOTHI, TPOBEICHNE KaUeCTBEHHOM peakI[uu Ha Cyab(aTHOH U
HaOI0ZICHUE TIpU3HAaKa €€ MPOTEKaHUs; 03HAKOMJICHHE ¢ (U3MUECKIUMU CBOMCTBAMHU a30Ta, (ochopa U UX COCTMHEHHUH (BO3MOYKHO MCIIOJIb30BaH e
BHJICOMAaTepHajoB), 00pasamMu a30THBIX U (GoChHOPHBIX YA0OpEHU; TOTydeHHE, COOMpaHue, paclio3HaBaHUE U U3yUYEeHHUE CBOWCTB aMMHAKa;
MIPOBEJICHNE KaU€CTBEHHBIX PEAKIIMI Ha HOH aMMOHHUS U pochaTHOH U M3ydeHHe IPU3HAKOB UX IPOTEKaHUs, B3aUMO/IEHCTBHE KOHIICHTPUPOBAHHOM
a30THON KHUCJIOTHI C ME/IbIO (BO3MOYKHO HCITI0JIb30BaHUE BUEOMATEPHUAIIOB); U3YUEHHUE MOIETIe KpUCTaNIMYECKUX PEeIETOK anMasa, rpadura,
¢bymiepeHa; 03HaKOMIJIEHHUE C MPOLIECCOM aJICOPOIMH paCTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTUBOTa3a; MOJydeHHE,
coOupaHue, pacro3HaBaHue U U3yUeHHE CBOWCTB YIJIEKUCIIOTO ras3a; MpoBeIeHue KaUYeCTBEHHBIX PeakIil Ha KapOOHAT U CUIIMKATHOHBI U U3yUYEHUE
MIPU3HAKOB UX MPOTEKAHUSI; 03HAKOMJICHHE C MPOAYKIUEH CUIMKATHON MPOMBIIIUIEHHOCTH; PEIlIEHUE SKCIIEPUMEHTANIbHBIX 33/1a4 [0 TeMe
«Baxxneliue HeMeTauIbl U UX COCAUHEHUSY.

MeTajuiibl U MX COeAMHEHHUS]

OO11ast XapakTepUCTUKAa XMMUYECKHX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHMM UX MOJIOKEHUS B IEPUOIUUECKOM CUCTEME XUMUYECKUX AJIEeMEHTOB /.
. MenpeneeBa u crpoeHust aroMoB. CTpoeHue MeTaJuIoB. MeTananueckas CBsi3b M MeTaJUIMYeCKask KpUCTAJUINYECKash petéTka. DIeKTPOXUMHUY €CKUI
psi HanpsDKeHUH MeTauioB. PU3nuecKkue U XMMUYecKue cBoicTBa MeTasuioB. Oouiue cnocoObl nojydeHus MetauioB. [loHstue o koppo3uu
METaJJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTajb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B ObITY U
IIPOMBIIIJIEHHOCTH.

H_[e.]'IOLIHLIC MCTAJJIbI: ITIOJIOKCHHUEC B HCpHO)IH‘IGCKOfI CUCTCMEC XUMHUYCCKHX 9JICMCHTOB I[ n. MeH,Z[eJ'IeeBa; CTPOCHUC UX ATOMOB; HAXOKICHHUC B
IIpUpoac. du3nyecKkue U XUMHYECKHE CBOMCTBA (Ha MpUMEPC HATPpUA U KaJ'II/IH). OKCI/I,I[BI U TUAPOKCUIBI HATPHUA U KaJIUA. HpI/IMeHeHI/IC MICJITOYHBIX
METaJJIOB U UX COSAUHECHUH.



[[{esr0uHO3EMENBHBIE METAJUIBI MATHUW M KaJbLIMI: MTOJOKEHUE B IEPUOINYECKON cCUCTEME XUMUYECKUX wieMeHTOoB 1. 1. Menaeneesa; ctpoeHue ux
aTOMOB; Hax0X/ieHue B npupojie. Pusnueckrue 1 XMMUYECKUE CBOWCTBA MarHus 1 Kajablus. BaxxHelne coelnHeHns Kaablus (OKCUI, TUAPOKC U,
coJin). KEcTKOoCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHHUSI.

AJOMUHHIL: TTOJ0KEHUE B IEPUOJIMYECKON cCuCTeMe XUMUYECKHUX eMeHToB 1. M. Menaeneesa; ctpoeHre aToma; HaX0kKIAEHUE B IPUPO/IE.
dusnueckrue 1 XMMUYECKHE CBOMCTBA alTtOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHA M THIPOKCHIA aTFOMUHUSI.

Kenezo: nmonoxeHne B NEpUOAUUECKON CHCTEME XUMUYECKUX diIeMeHTOB [[. 1. MenaeneeBa; ctpoeHne atoma; HaxoxkAeHue B npupoae. Puzndeckue
1 XUMHUYECKHUe cBoMcTBa xkene3a. Okeuipl, ruapokcuibl v conu xeneza(ll) u sxenesa(lll), ux cocras, cBolicTBa U MOTYYEHHUE.

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMIICHHE C 00pa3llaMi METAIJIOB U CILIABOB, MX (PH3UYECKUMHU CBOMCTBAMU; N3yUCHUE PE3yIbTaTOB KOPPO3HU
METaJUIOB (BO3MOKHO MCIOJIh30BAHNE BHICOMATEPHAIIOB ), 0COOCHHOCTEH B3aMMO/ICHCTBHSI OKCH/IA KAJIBITUS ¥ HATPHUS C BOAOH (BO3MOXKHO
HCI0JIb30BaHNE BUIEOMATEPHUAIIOB); UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJIBI; IpOIIecca TOPEHus Kelle3a B KUCIIO poJie (BO3MOKHO HUCIIOJIb30BaHKE
BHICOMATEPUAJIOB); MPU3HAKOB MPOTEKAHMS KAUeCTBEHHBIX PEaKIMii Ha HOHBI (MArHusl, KaJIbIHs, aTFOMUHUS, ITMHKA, skene3a(ll) u xeneza(Ill),
menu(1l)); HaGmroeHre 1 ONMCaHKe MPOIIECCOB OKPAITMBAHUS TIJITAMEHU HOHAMH HATPHS, KATHS U KTBIUS (BO3MOKHO UCIIOJIB30BAHHE
BUJIEOMATEPHUAIOB); HCCieI0BaHnEe aM(pOTEPHBIX CBOMCTB THIPOKCH/IA AIFOMUHUS U THJIPOKCH/IA [IMHKA; PEIIeHHE SKCIIEPUMEHTAIbHBIX 331a4 10 TeME
«BaxnHelmme MeTajuibl 1 UX COETUHEHUSD) .

XuMHUSA U OKPYKAaKWIIas cpeaa

HoBble MaTepuabl 1 TeXHOJOTHH. BeniecTBa 1 MaTepraibl B IOBCEHEBHOM KU3HH YellOBeKa. XUMHUS U 370poBbe. be3onacHoe ucnoib30BaHmue
BEIICCTB M XUMHUYECKUX peakiuii B ObITy. [lepBasi Mo MOIIs MPU XUMHYECKUX 0XKOTaX M OTpaBiIeHUsIX. OCHOBBI SKOJIOTH YECKOM IPaMOTHOCTH.
XUMHYECKOE 3arps3HEHUE OKPYKAIOIeH cpebl (peienbHas JonyctTuMas KoHrenTpanus Bemects — [1JIK). Posib XuMuu B perieHrn SK0JIOTHIECKUX
pooJIeM.

[TpupoiHBIE HCTOYHUKY YTIIEBOJOPOIOB (YT0Jib, IPUPOAHBIN T'a3, HEPTh), MPOIYKTHI X NEPEPAOOTKH, UX POJIb B OBITY U MPOMBIIIICHHOCTH .
XUMHUUECKUH 3KCIIEPUMEHT: H3ydeHHe 00pa31[0B MaTepHaIoB (CTEKIIO, CIUIABbI METAJLIOB, TOJIMMEPHBIE MaTEPHUAIbI).
MexnpeamerHbie CBA3U

Peanuzanms MCKIIPCIMCETHBIX CBs3EH IIpU NU3Yy4YCHUU XUMUHU B 9 xmacce OCYHICCTBJIIACTCA YCPE3 UCIIOJIb30BAHUC KAK O6IJ_II/IX CCTCCTBCHHOHAYYHBIX
HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIAIOMIUXCA CUCTCMHBIMHA JJII OTACIIbHBIX IPCAMETOB €CTCCTBCHHOHAYYHOT'O TUKIJIA.



OO6mue ecTeCTBEHHOHAYYHBIC MOHITHS: HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAJIN3, CHHTE3, KJIacCUu(HUKaIKs, IepUoaNY HOCTh, HAOJIOIEHUE,
IKCIIEPUMEHT, MOICTTUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN 3(peKT, TexHomorus, Mmarepuaibl. @u3nka: MaTepusi, aToM, dJICKTPOH,

MPOTOH, HEUTPOH, MOH, U30TOII, PAIUOAKTUBHOCTH, MOJIEKYJIA, AIEKTPUUECKUH 3apsi/l, TPOBOIHUKH, MTOJTYIIPOBOIHUKH, TUIICKTPUKU, (POTOITEMEHT,
WHJIUKATOP, BEIIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBa, a3, pacTBOP, PACTBOPUMOCTD, KpUCTAJUTHUECKas peiIéTKa, CIUIaBhl,

(u3HUYecKre BEIMYNHBI, SMHUIIBI H3MEPECHUS, KOCMUYECKOE ITPOCTPAHCTBO, IIAaHETHI, 3BE3/1bI, COJTHIIE.

buonorus: porocunres, npixanue, Ouochepa, s3kocucreMa, MUHEpaIbHbIE YA0OPEHUS, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA .

I'eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHbIE TIOPO/IbI, OJIE3HbIE HCKOTIAaEMbIE, TOTIIMBO, BOJHBIE PECYPCHI.

KanennapHO-TeMaaneCKoe IJIAHUPOBAHUE 110 XUMHUH 8 kiacc

2 yaca, 68 yacos

Ne | Paznen. Tema ypoka Kon | Jlara Hcnonvzosanu
-BO | poBefeH | e
yaco | uga
B obopyoosanus
«Touka pocma
Tema 1. XumMusi — BaskHast 00J1aCTh €CTECTBO3ZHAHMUSA M MPAKTHYECKOi JeaTeJbHOCTH YeoBeka (5 u)
1 | Ipeamer xumun Pons XuMuu B )KM3HU YelOBeKa. XUMUS B CUCTEME HayK. MeTo bl TO3HAHUS B XUMUH. 1
2 | 3HaKOMCTBO C MpaBUJIaMH 0€30MaCHOCTH U MprUEMaMu paboThl B XUMHUECKO# tabopatopuu. [Ipaktuueckas | 1 [Hudposas
pabora: nabopaTopus
RELEON
Ne 1. IIpaBuiia paGoThl B 1aOOpaTOpHUH U MIPUEMBI 0OpalieHus ¢ 1ab0paTOpPHBIM 000PYIOBaHHEM
[udpooii
JTaTUYnK

TEeMIepaTypsbl




CnuproBka

Caeua.
3 | Tena u BemecTBa
4 | ®dusnueckue CBOMCTBA BEMIECTB. ATpEraTHOE COCTOSTHUE BEIIECTB .
5 | Yuctsie BemecTBa u cMecu. CriocoOwl pazneneHus cMmeceid. IlpakTudeckas padoraNe 2. Paznenenue Hudposas
cMmecelt (Ha mpuMepe OYUCTKY TTOBAPEHHOM COJIN) nmabopaTtopus
RELEON
Tema 2. BemecTBa
U XMMHYecKHe peakiun
(159)+1 g
6 | ATOMBI 1 MOJIEKYJBI. XMMHUYECKHUE FIEMEHTBI
7 | 3naku (CUMBOJIBI) XUMUYECKUX DJIEMEHTOB
8 | IlpocTsie u ciokHBIE BeliecTBa. ATOMHOMOJIEKYISIPHOE YUEHUE.
9 | Xumuueckas popmyna. BareHTHOCTh aTOMOB XMMUYECKUX JIEMEHTOB
10 | 3akon nocrosiHCTBa cocTaBa BemiecTB. OTHOCUTENbHASE aTOMHAasg Macca. OTHOCUTENbHAS MOJIEKYsIpHas
- | macca .
11
12 | MaccoBas 107151 XUMHUYECKOTO JIEMEHTa B COCTUHEHUH




13

du3nyeckre 1 XUMHUUECKHE SIBICHUS

14 | Xumnueckas peaxuus. [Ipuznaku
Y YCIIOBUSI MPOTEKAHUSI XUMHUYECKUX PEAKITUI

15 | Xumnueckue ypaBHEHUS

16 | Tumber xuMUYeCcKUX peakiuid. Peakmus coeTMHeHUs

17 | Peakuus paznoxeHus

18 | Peakuus 3amemnieHns

19 | Peakmus oOMena

20 | 3akoH coxpanenus macchl BemectB. M. B. JIOMOHOCOB — yu€HBIi SHITUKIIOTICAKCT. BECEI
TEXHOXNMHYECK
He WIn
AJIEKTPOHHBIE;
CBeya; KoJjba
IUIOCKOJOHHAS
250 mu; mokka
JUIST COKMTaHUS
BEIIECTB

21 | KonTponwHas padora Ne 1

Tema 3. Bo3ayx. Kucaopoa.

Oxcuanl




(54)

22 | Bo3nyx — cmech razoB. CocraB Bo3myxa Kucimopoa — anemMeHT u mpocroe BemecTBo. O30H —
AIUIOTPOIHAS MOIU(PUKAIMS KHCIOPOIa

23 | HaxoxneHue Kuciaopoaa B mpupoe, Gu3nveckne 1 XUMUYECKHe CBOMCTBA (PeaKIny OKUCIICHHUS, TOPEHHE.
[TonsiTre 06 okcuaax

24 | CriocoOBbl OTy4eHuUsT KUCIIOpOo/ia B TAOOPATOPUH U TIPOMBIIITICHHOCTH. [IpiMeHeHre KHCIopoaa.
[IpakTnueckas pabota
Ne 3. Tlonyuyenue u cobupaHue KUCIOpoa, U3y4EeHUE ero CBOUCTB.

25 | TeruoBoii 3pPeKT XUMUIECKOH peakIiy, MOHATHE O TEPMOXUMHUIECKOM YPaBHEHHH, YK30 U
SHIOTEPMHUUECKUX PEAKIUAX

26 | TormBo (Yyroams U MeTaH). 3arpsi3sHEHNE BO3IyXa, CITIOCOOBI €ro Mpe0TBpaIICHUs. Y CHIICHHE TApHUKOBOTO
addexTa, pazpyiieHue 030HOBOTO CJIOS .
Tema 4. Bogopoa. CocTaB KUCJIOT u coJteid (5 1)

27 | Bogopoa — 37€MEHT U ITPOCTOE BEIECTBO

28 | Haxoxxenue B mpupojie, pu3ndeckre U XMMHUECKHUe CBOICTBA (Ha MpUMepe B3aUMO/ICHCTBUS C HEMEeTaa
MU U OKCHJIaMU METAJJIOB

29 | I[Ipumenenwue, criocoObl MOJIyYeHHs BOAOPOIA.
IIpaktuyeckas pabora Ne 4. [Tomydyenue u cobupanue BoA0poaa, U3y4eHUE ero CBONUCTB

30 | CocTaB KUCIOT U coyei




31

Tema 5. KosinyecTBeHHbIEe OTHOIIEHUA B XUMHH

(4 9)
32 | KommuecTBo BemecTBa. Moub. MonsipHast Macca
33 | 3akon ABoraapo. MosspHbIil 00bEM Ta3oB .
34 | PacuéThl Mo XUMHUYE CKUM YPABHCHHSIM.
35
Tema 6. Bona. PacTBopnl. [loHsiTue 06 ocHOBaHMSAX (5 1)
36 | ®uznyeckue CBOKMCTBA BOJBI. AHATIN3 U CHHTE3 — METOJbl U3YYCHHS COCTaBa BOJIBI.
37 | Xumudeckue CBOMCTBA BOJBI (PEAKIIUU C METAJUIaMHU, OKCHIaMU METAJNIOB U HEMETAJIJIOB
38 | CocraB ocHoBanwmii. [loHaTHE 00 MHAUKATOpAX Hudposas
nabopaTopus
RELEON
Hudposoii pH.
IITATUB C
32)KUMOM; TITh
XAUMHUYECKUX
CTakaHoB (25
M),

IMPOMBIBAJIKa




39

Bona xak pactBopurens. PactBopsl. PacTBopumocTs BeniecTs B Boje. [Ipaktuyeckas padora:

Ne 5. IIpuroroBieHue pacTBOPOB € ONPEIEIEHHON MacCCOBOM JOJIEH PAaCTBOPEHHOTO BELIECTBA.

npuodop st
OIIBITOB C
AJIEKTPUUYECKUM
TOKOM;
HCTOYHUK
MIOCTOSIHHOTO
TOKa: IPOOUPKH
— 2 .
IIPOHYMEPOBaH
HBI€; TyYNHKA;
CIIUPTOBKA,

pOOKH — 2
IIT, THHIET

40 | Posb pacTBOpPOB B MPUPOJIC U B KHU3HU YejoBeKa. KpyroBopoT BOJIBI B IPUpOIC. 3arpsi3HEHUE TPUPOTHBIX
BoJI. OXpaHa U OYUCTKA TPUPOTHBIX BOJI.
Tema 7. OcHOBHBIE KJIACChl HEOPraHUYECKUX COeTMHEHUIt
(11a)+ 149

41 | Knaccudukanuss HEOpraHUIECKUX COCTMHCHUM.

42 | Okcuppl: cocTaB, Knaccupukanus (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIe, HECoJIeoOpa3yrolue),

- HOMEHKJIaTypa (MEeXIyHapoaHasl U TPUBHAIBHAS).

43

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




44 | OcHoBaHMs: COCTaB, Kilaccu(ukalys, HOMEHKIaTypa (MeXIyHapoiHas U TpUBUaJIbHas), (prU3HUECKUe U [Hudposas

- | XuMuHyeckue cBOMCTBa, CIIOCOOBI OJYUEHHUSI naboparopust

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

46 | Kucnotsl: coctaB, KitaccupUKams, HOMEHKIATypa, (GU3MYecKre U XUMHUE CKHE CBOWCTBA, CIIOCOOBI

- | nonyyeHwus.

47

Psin akTMBHOCTH MeTaIoB

48 | Conum (cpenHme): HOMEHKIIATYPa, CTIOCOOBI TTOTYICHHS, B3AaUMOJICHCTBHE COJICH C METaJlJIaMH, KHCIIOTaMH,

- | menoyamu U coysIMU

49

50 | I'eneruueckast cBsI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COETMHEHUIN

51 | IIpakruueckas padoTa: Hudposas
nabopaTopus

Ne 6. Penienne 3kciepuMeHTaNbHbBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COECTMHEHUM RELEON

Hudposoii pH.
LITaTUB C
3KMUMOM; TISITh
XUMHUYECKUX

cTakaHoB (25
MID);




IIPOMBIBAJIKA.

52 | KonTposbHas padora Ne 2
Tema 8. Ilepuoanyeckuii 3aK0H ¥ NepHOIUYECKAS CHCTeMAa XUMHYecKuX dj1emenToB JI. . Menjeie e
Ba. Ctpoenne atoma (7 u)

53 | IlepBble NOMBITKU KIacCH(PHUKAITMN XUMUYIECKHX 3JIeMeHTOB. [ToHATHE O rpynmax CXOJHBIX 3JIEMEHTOB
(117104 HbIE U 1IEJ0YHO3EMEbHbBIE METAIIbl, TaJIOT€Hbl, UHEPTHHIE I'a3bl) .

54 | DneMeHThl, KOTOpbIE 00pa3yoT aM(pOTEpHbIE OKCUIBI M TUAPOKCUIBI

55 | [lepuoandeckuit 3aK0H U MepUoOAMUECKas cucTeMa XuMmuieckux snementoB [1. 1. Menneneena. [lepuopl,
TPYNIBI, TOATpyIbl. DU3UYECKUN CMBICIT MOPSAKOBOTO HOMEpPA JIEMEHTA, HOME POB MEPHO/Ia U TPYIIIIHI.

56 | Ctpoenue aromoB. CocTaB aTOMHBIX sifiep. 30TombI

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

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

59 | 3HaueHue NEPUOIUIECKOTO 3aKOHA

Y [IEPUOIUYECKON CHUCTEMbl XUMUYECKUX 3JIEMEHTOB Ul pa3BUTHUS HAayKu U npaktuku. [. . Mennenees
— Y4Y€HBIN, EAAror U IPAXKIAHKH.

Tema 9. XumMnueckas CBf3b.

OKHCAUTENbHO-BOCCTAHOBHUTEIbHbIE peaKkuuu

(8 1)




60

BHGKTpOOTpHHaTCJII)HOCTI) aTOMOB XUMHNYCCKHX DJICMCHTOB

61

HNonnasg xuMudeckast CBsI3b

Hudposas
naboparopust

RELEON

[Hudposoit
JTATYUK
TeMIepaTypbl
TUTATHHOBBIH;
JTATYUK
TeMIepaTypbl
TepMONIapPHBIN

62

KoBaneHTHO-nomsipHast CBA3b

Hudposas
nmabopaTopus

RELEON

[udposoit
JATYHK

TEMIIepaTypbl
IUIATHHOBBIN;
JATYHMK
TEeMIIepaTypbl
TEPMOIAPHBIN

63

KoganenTtHo- HCTIOJIAAPpHAA CBA3b

64

65

CreleHb OKUCICHUS




66 | OxucnurensHOBOCCTaHOBUTENLHBIC peakiuu (OBP). [Ipomecchl OKHUCICHHS 1 BOCCTAHOBIICHHUS. 2
- Oxucnaurenu ¥ BOCCTAaHOBUTEIH.
67
68 | KonrponbHas pabota Ne 3 1
Kanenpapno-temaTnueckoe nNJaHMPOBaHMe 10 XMMHH 9 KJjiacc
2 yaca 68 yacos
Ne | Tema pa3znena u ypoka Komnuectso | Jlara Hcnonvzoeanue
4acosB MIPOBEACHHUS
ooopyoosanusn
«Touka pocma
IloBTOpEeHuUe 1 yriy0JieHue 3HAHUI OCHOBHBIX pa3iesioB Kypca 8 kjiacca
(5u)+lu
1 [Tepuonuueckuii 3akoH. [leproanueckas cucteMa XuMU4eCcKux 3yemMeHToB Jl. 1. 1
MenneneeBa. CTpoeHue aToMOB
2 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMUYECKUX JIIEMEHTOB 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 (MEXAyHApO HAS U 1
TpUBHUAJIbHASA)
4 XHUMHYECKHE CBOMCTBA BEILIECTB, OTHOCSIIMXCS K Pa3IMYHBIM Kjaccam 1




HCOPraHNM4CCKUuX 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 qaTuuk

TEeMITepaTyphl
TJTATUHOBBIN

KonTponsnas paboraNel

Tema 1. OcHOBHBIE 3aKOHO MEPHOCTH XUMHUYECKUX pPeaKuuii

(4 4)

Knaccudukanus XuMuuecKuX peakiuii Mo pa3audHbIM MPU3HAKAM.

[TonsiTHE O CKOPOCTH XUMUYECKOU peakiuu. [lIoHsTHE O TOMOT€HHBIX U Hudposas

TFE€TEPOre€HHbIX PEAKLIUSIX . naboparopust
RELEON
Hudposoii naTank
TEeMIIepaTypbl
IJIATUHOBBIN

[Tonarue o xumMuueckoM paBHOBeCHH. DaKTOPBI, BIUAIOIINE HA CKOPOCTh [Hudposas

XUMHUYECKON PEaKLUU U MOJIOKEHUE XUMHUECKOTO PaBHOBECHS . naboparopus
RELEON

[udporoii qaTumk
TeMIIepaTyphl
TUTATUHOBBIN




10

MexaHu3M OKHCIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKIIU (AJICKTPOHHBIN OaaHc
OKUCITUTEIFHOBOCCTAHOBUTEIb HOM PEaKIUN).

Tema 2. 3HeKTp0JII/ITI/I‘leCKaﬂ aucconuanusa. XuMuyecKue P€AaKIHU B pacTBOpax

(8 1)

11- | Teopus 3MEKTPOJUTHUECKON AUCCOIMALIMH. DIEKTPOIUTHI U HEIIEKTPOIIUTHI. [udposas

12 | Karnonsl, aHMOHBI. MeXaHU3M JIUCCOIH allUU BEIIECTB C Pa3IMYHBIMY BHIAMHU nmabopaTopus

XuMu4ecKou cBsi3u. Crernenpb nuccoruani. CUIbHBIE U CITa0BIe AJIEKTPOJIUTHI RELEON

[Mudposoii gaTuuk
ANEKTPOMPOBOJHOCTH

13- | Peakuun noHHOTO OOMEHA, YCIIOBHS MX MPOTeKaHUs. IOHHBIC ypaBHEHUS PEAKIIHA. Hudposas

14 nabopaTopus
RELEON
Hudposoii naTank
ANEKTPONPOBOJHOCTH

15- | Xumuyeckue cBOKCTBa KUCIIOT, OCHOBA HUM U COJICH B CBETE MIPEICTABICHUMA 00

16 | snexTpoNMTHYECKOW THUCCOIUAIIIN

17 | IlonsaTHE O THAPOJIHU3E COJICH.

18 | IlpakTuueckas padora Ne 1 PemeHne skcriepuMEeHTAIBHBIX 33]1a4 110 TeME Hudposas
nabopaTopus
RELEON

[udporoii qaTumk
AIIEKTPOTIPOBOTHOCTH

Tema 3. O01iasi XapaKTePpUCTHKA XMMHYECKHX 3J1eMeHTOB VIIA-




rpynnsl. I'anorens! (4 1)

19

OO61mast xapakTepucTHKa rajioreHoB . OCOOEHHOCTH CTPOCHHS aTOMOB ATUX
QJICMCHTOB, XapaKTCPHBIC MJIA HUX CTCIICHHU OKHUCJIICHUS. CTpOGHI/Ie u (1)I/I3I/I'-ICCKI/I€
CBOMCTBA IMMPOCTBIX BEHIECCTB — I'aJIOTCHOB

20

XUMHYeCKHE CBOMCTBA HA IpUMepe XJlopa (B3aUMOJEHCTBHE ¢ MeTaJlJIaMH,
HeMeTallJIaMH, 1enoyaMu). XyiopoBoaopoa. CossHasi KUCIO0Ta, XUMUYECKHE
CBOICTBa, MOJIy4YeHHUE, IPUMEHEHHE.

21

DU3HOJIOTHYECKOE JEMCTBUE XJIOPa U XJIOPOBOJOPOA HA OPraHU3M YEJI0BEKa.
Baxxneiimme X10puasl 1 UX HAXO0KJACHUE B IPUPOJIE .

Hudposas
naboparopust

RELEON

22

[IpakTruueckas paboTa:

No 2. TTosnmy4yeHue CoOJISTHOM KUCIIOThI, U3y4eHUE €€ CBOMCTB

Hudposas
nabopaTopus

RELEON

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

23

O6mras xapakrepuctuka 31eMeHToB VIArpynmbl. OcCOOEHHOCTH CTPOCHHUS aTOMOB
3THX 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 XUMHYECKHE CBOMCTBA. OKCI/II[BI CCPHI KaK
NpEACTAaBUTCIIN KUCIIOTHBIX OKCUJI0OB

25

CepHa;I KHUCJIOTa, (I)I/I3I/I‘ICCKI/IC

[udposas
nabopaTopus




U XUMHUYECKHE CBOMCTBa (001IMe KaK IPEeICTaBUTENS Kacca KUCIOT U
cnenu(puveckue), MpuMEeHEHHE

RELEON

Hudporoii naTunk
AJIEKTPOIPOBOIHOCTH

26

XUMHUYECKUE PEAKIIHIH, JIeKAIIUE B OCHOBE IIPOMBIIIICHHOTO CIOCc00a MOTydeHHsI
cepHOl KUCIOThL. CoJli CEpHOMN KUCIIOTHI.

27

Haxosxnenue cepsl 1 €€ coeTMHEHUI

B MpUpoJie. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJibl COCIMHEHNUSMH CEPhI
(KUCTIOTHBIE JIOK]IM, 3arPSI3HEHNUE BO3yXa U BOJIOEMOB), CTIOCOOBI €r0
MIPEIOTBPAICHUS

Tema 5. O01mas XxapakTepucTHKAa XUMHYECKHUX 3JIeMEHTOB VA-rpynnsbl.
A3ort, pocdop u ux coeaunenus (7 4)

28

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

29

A30T, pacrpocTpaHeHue B Ipupojie, pUu3ndeckre 1 XUMUYECKHe CBOMCTBA.
KpyrosopoT a3orta B mpupojie

30

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

[Ipaktuueckas padorta Ne 3. [lonydyeHue amMuaka, U3ydeHUE €ro CBOMCTB.

31

A3zoTHas KHUCJIOTa, eé (1)I/I3I/I‘ICCKI/IG 1 XUMHYECKHE CBOMCTBA (06H_II/IG KakK
MNpEACTAaBUTCIIA KJIaCCa KUCIIOT U CHCI_II/I(i)I/I‘leCKI/Ie). Hcnonws3oBaHue HUTPATOB U
COJIEll aMMOHHS B Ka4ECTBE MHHCPAJIIbHBIX y,Z[O6p€HPII>i

[udposas
nabopaTopus

RELEON

[udporoii gaTumk




AJIEKTPOIPOBOIHOCTH

32 | Xummueckoe 3arps3HeHHE OKPYKAIOMIeH CPebl COSAMHEHUSIMH a30Ta (KUCIIOTHBIC
JIOK/1, 3arpsi3HEHUE BO3/1Yy Xa, [I0YBBI U BOJIOEMOB

33 | @ocdop, ammorponHbie MoaHdUKanuu dochopa, GuzndecKkre 1 XUMUIECKUE
CBOMCTBA

34 | Okcun hocdopa(V) u pochopHas kuciora, pu3ndeckue U XUMHIECKUE CBOMCTBA,
nosyuenue. Mcnonap3zoBanue gocdaroB B kauecTBE MUHEPAIbHBIX YIOOPEHUIA.
3arpsi3HEeHHEe TPUPOIHBIX BOA0EMOB (pocharamu
Tema 6. O61masi XapaKTEePUCTHKA XUMHYECKHX 3JIeMeHTOB [VA-
rpynnbl. Yrjepoa U KpeMHHMHA M UX COeIUHEHUS
(8u)+ 1

35 | Yrnepon

36- | Okcunpl yriaepona, ux pu3nueckre 1 XMuMHUYECKUe CBOMCTBA.

37

38 | YrosbHas kuciaoTa U €€ cou, UX GU3NIECKUEe U XUMUYECKHUE CBOWCTBA, MOJIy4YEeHUE U
IIpUMEHEHHE.

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

40 | Kpemuuii, ero pusnyeckne 1 XMMHUUECKUE CBOMCTBA, OIyUYe€HHE U IPUMEHEHHUE.

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

nabopaTopus




Ha KapOoHAT-HOH

RELEON

[Mudposoii naTuuk

AIIEKTPOIIPOBOTHOCTH
42 | Ilpaktuyeckas pabara Ne 5 Pemenue skcriepuMeHTaNbHBIX 33134 110 TEMe [udposas
«Hemetammsry. nabopaTopus
RELEON
[Mudposoii gatuuk
AIIEKTPOIIPOBOTHOCTH
43 | KonTponpHas paboTa
Tema 7. O01ue cBoiicTBa MeTALI0B
(4 4)
44 | OOGmias XxapaKTepruCTHKa XUMHYECKHX 2JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH UX
MIOJIOKEHUS B IEPUOMUECKON crcTeMe XuMHuueckux anemenToB J1 . M1 . Menneneena
U CTPOEHUS aTOMOB
45 | Ctpoenue MetaiuioB. Metaminueckas CBA3b U METALTNYECKasi KpUCTalIndecKas
pemérka. DIEeKTPOXUMHUYECKUN P HAIIPSHKEHUH METaIIJIOB
46 | dusnyeckre U XUMUYECKUE CBOMCTBA METAJLIIOB .
47 | Obuue ciocoObl moxydeHus MeTamioB. [loHaTHE 0 KOPPO3UU METAIIIOB U OCHOBHBIE

crnocoObl 3alMThl OT KOppo3uu. CruiaBsl (CTajib, YyTryH, AIOPATIOMUHUN, OpOoH3a), UX
IIPUMEHEHHE B OBITY U IPOMBIIIEHHOCTH

Tema 8. Baxueiiinne MeTaLJIbI M HX COeTUHEHUS




(16 u)+ 2

48 | Ulenounsie MeTaiutbl. [lo0xkeHNE B MEPUOTUTICCKON CUCTEME XUMUIECKHIX
anemeHnToB 1. 1. Menaeneesa, ctpoenne atomoB. HaxoxieHue B npupoae .

49- | dusnveckre U XUMHYECKUE CBOMCTBA (HA IIPUMEpe HATPHSI U KaJTUsl

50

51 | Oxcunbl ¥ TUAPOKCUABI HATPUS U KAJIHS

52 | TlpumeHeHUE METOYHBIX METAIOB ¥l HX COCIMHCHHU.

53 | lllemouHo3eMebHBIC METAJIIBI MATHUN W KaJIBIIMH, CTpoeHUe aroMoB. [loyioke Hue B
MIEPUOANYECKON CHCTEMe XuMUYe CKux 31eMeHToB /. M. Menneneesa.
Haxoxnenue B mpupoie

54- | dusnueckrue U XMMUYECKUE CBOMCTBA KabLIUS U MarHus

55

56 | Baxneiimue coequHEHUs Kaablius (OKCUI, TUIPOKCHU, COJIH).

57 | XKecTkocTh BOJBI M c1IOc00bI ee ycrpaHeHus. [Ipakruueckas padota Ne 6. XKeécTrkocTh
BO/JIbl U METO/bI €€ YCTpaHEHUS

58 | AmoMuHUH.

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

60

61 | XKeneso. [udposas

nabopaTopus




RELEON

[Mudposoii naTuuk

JIaBJICHUSI
62 | ®usnyeckue U XMMUYECKHAE CBOWCTBA JKele3a
63 | Oxcunpl, ruapokcuabl u conu xenesa(ll)
u xene3a(Ill) .
64 | Ilpaxtudeckas padora Ne 7. PerreHne sKCIepUMEHTAIBHBIX 33]1a4 110 TEME Hudposas
«MertamisD . naboparopust
RELEON
Hudposoii naTank
JTaBJICHUS
65 | KonrposbHas paboTa Ne3
Tema 9. BemecTBa u MaTepHaJIbl B )KU3HU YeJI0BeKa
(3 4)
66 | HoBble maTtepuansl 1 TeXHOJIOTHH. BelecTBa 1 MaTepuasbl B IOBCEAHEBHON YKU3HU
YyenoBeKka. XUMUs U 3J10POBbE.
beszomnacHoe ncnonb30BaHue BEIECTB M XUMUYECKUX PEaKLUl B OBITY.
67 | IlpupoaHbie UCTOYHUKH YTTIEBOJAOPOIOB (YroJib, IPUPOIHBIN ra3, HEPTH), TPOTYKTHI

uX nepepabdoTKU, UX POJib

B 6I>ITy " IPOMBIIIIVNICHHOCTU




68 | OCHOBBI 3KOJIOTUYECKON TPAMOTHOCTH. XUMUYECKOE 3arPSI3HEHUE OKPYKAKO TICH 1
cpenbl (IpeneabHo AomycTuMas KoHteHTpanus semects — [1J1K).

Poins xumun B PCHICHUH SKOJIOTHYCCKUX HpO6JIeM

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

Teopernueckas 9actb: ['opeHre — CIIOKHBIN MTPOIIECC, COMTPOBOKIAFOIITUICS BBIJICIICHUEM HEPTHH, KaK MPABHUIIO, B

BHJIC TEIJIa ¥ CBETa. Pa3nmnuaroT roMOreHHOE TopeHne (Harpumep, mpu paboTe Tra30BOM rOpesike), ¥ TETEPOTCHHOE TOpeHue (HarmpuMmep, ToOpeHne
CIHUpTa U CYXOro roproyero). B paccMoTpeHHbIX mpuMepax IiaMsi HMEET CXOJAHOE CTpoeHHe. B HEM MOXHO BBIJCTUTH TPU YaCTH.

BryTpennuii KOHyC TeMHOTO 11BeTa (B CiIy4ae ra30BOM rOpeKH CHHETO IBETa) ¢ HU3KoU TemriepaTypoit ~ 300—500 °C. 3aech mporucxoauT
HCIapeHue U Pa3IoKeHHE TOPIOYEro BEIECTBa.

CpenHuii BOCCTAaHOBUTEIBHBIN KOHYC COCTOMT U3 CMECH BO3/yXa M TOPSAIIETO Tra3a. 3/1ech Mo/ BIUsSHUEM OoJjiee BhICOKOM Temmeparypsl (1500—1800
°C) mpoIyKThl UCHIAPEHUS U PA3JI0KEHUS TOPIOYHMX BELIECTB AKTUBHO PEarupyroT ¢ kuciopoaoM. Eciim yacte yriepona ocraércs cBOOOAHOM, TO €ro
MeJbUallIie YacTHUIIbl PACKATIAIOTCA U IPUJIAIOT TNIAMEHU SIPKOe CBeUEHHe. JTa 4acTh MiaMeHu 6orara yrapaHsiM razoMm CO — CHUJIBHBIM
BOCCTaHOBUTEJIEM, [T03TOMY €€ Ha3bIBAIOT BOCCTAHOBUTENbHOM. Touka Hanbosee BICOKOM TeMIepaTypbl HAXOUTCS Ha OCTPUE BOCCTAHOBUTEIHHOTO
KOHYyca.

BHemHuit okMcIMTENbHBIN KOHYC 00pa3yeT HEBUAUMYIO 000JI0UKY, OKPYKAIOIIYIO Iu1aMsl. 371eCh MO/ BIMSHUEM 3HaYUTEIbHOTO IIPUTOKa *"OPoAe

BO3JlyXa MPOMCXOIUT TOJIHOE OKUCIICHUE TOPIOYEro BEIIeCTBa 10 COZ " H20 (IIpy TOPEHHH CyXOTo FOPIOYEro Ha OCHOBE yPOTPOIHMHA TaKke o 6pa3yeTc s NZ) HpI/I 3TOM OCTaéTCs M3OBITOK

Kucjiopozaa, KOTOpBIﬁ IIpH BBICOKOH TEMIICPATYPC O6J'IaI[aeT BBICOKOM OKMCIIUTEIbHOM AKTUBHOCTBIO, TO3TOMY BHCIIHAA YaCTh IIJIAaMCHHU HA3BIBACT CL
OKHCIUTEIBHOM. HCHOJ’IB?»YH noaayB BO34yXa, MOXKHO YBCIIMYUTHL TCMIICPATYPY IJNIAMCHU.

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 TEPMONIAPHBIN. /JonoanumensHoe 000py008anue: MTATUB C 3A)KHUMOM;
JepxKaTelb Ui MpoOUpPOK; COUPTOBKA . Mamepuanvl u peakmuguvl: COUPT ITUIIOBBIN; CyX0€ FOpIOYee; CBeva.

Texnuxa besonacnocmu:.
1. . PaGora cBsi3aHa ¢ OTKPBITHIM IUIaMEHEM — OEPETUTECH 0KOTa.

2. . Tepmomapa mocie U3BJICUCHUS U3 INIAMEHHU OCTBIBAET HE cpa3y — Oeperurech oxora. 3.B cimpToBke coAepKUTCS TOproYast JKUAKOCTb.

anmpym;uﬂ K 8blNOJIHEHUIO.

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

2 . 3axxrute cnupToBKY. Korja mokasanus cTabuimM3upyroTCs, 3aUIINTE 3HaYeHHE TeMIepaTypsl Ha cxeMe tiamenu (puc. 1). 3.Ilepememnnaiite naTunk
TEMIIepPaTyphl B CIEAYIOLIYIO TOUKY IJIAMEHU B COOTBETCTBHH O cxeMoil. [l aToro ocnabmusiite MmydTy u nepemeniaite e€ (BMecTe C Jankoi u
JaTYUKOM) B HY>)KHOE MecTo. Koria mokazaHusi cTabHIM3HPYIOTCS, CHOBA 3aHOCUTE 3HaYEHHE TEMIIEPAaTyphbl B COOTBETCTBYIOIICH TOUKE HA CXEMY .

4 . Tak HU3MCPLTE TEMIICPATYPY BO BCCX TOUKAX INIAMEHU, OTMCUCHHBIX Ha CXCMC . 5. HOBTOpI/ITe ,Z[eﬁCTBI/IH CO CBEUOM U CYXHUM TI'OPpIOYHUM.

TOUKA \'POCTA
\ 6.06patute BHUMaHue! [Ipu n3yuyeHnn CTpoeHus IIAMEHH CyXO0ro TOproyero ucemoibs3yercs 1/4 yacts Tabnerku. Kycouek

TOprOYCTo NMOMCIHIAKOT Ha KEPAMUYCCKYHO IIJIUTKY.



Puc. 1. Touku nzMepenus TeMieparypsl miaMmeHu 7 . BHecuTe B miamsi CHMPTOBKY Ha MOJIMUHYTHI IpoOUpKy. M3Biekute npoOUpKy U3 MIaMeHH U
paccMoTpuTe €€ NOBEPXHOCTb.

8 . [ToBTOpHTE OMBIT CO cBeuoit. Kakoro nBera oopazosascs Hanér? Uto 310 3a BemecTBo? Pe3ynpraThl m3MepeHuii/HabmoaeHn i

Hcrounuk TemmepaTypa 0ko0J10 Temmeparypa B cpeqHeit Temmepatypa B Yro oOpaszoBasioch Ha
TEIIOTHI ¢buTnis (Kycouka 4acTH INIAMEHU BEpPXHEH 4acTH IMOBEPXHOCTHU
Ne TOPIOYETro) TUIAMEHH pOOHPKH

1 | CouproBka

2 Cseua

3 | Cyxoe
roprodee

Buwisoowi:

B BBIBO/IaxX yKa3aTh, KAKOW MCTOYHUK TETUIOTHI MPEAMOUYTUTEIHLHO UCIIOIB30BaTh B XUMUUECKOU JTAOOPATOPUH U TIOUEMY .
Konmponvnvie 6onpocnwi:

1 . Kako# ucTOUHHK TuIaMeHH ObUT HCTIOb30BaH? 2 . Kakas yacTh miamMeHu camasi ropsyas?

3 . Jlo xakoii MakCUMaIbHOM TeMIepaTypbl yaaéTcs mporpets Tepmomnapy? 4 . Uto ropsiuee — HEHTp TIAMEHH W Kpast?

1. . [loueMy ciupTOBKa rOPUT MOYTH OECIIBETHBIM IIJIAMEHEM, a CBE4a — CBETAIIUM? MO>KHO JT HCIIOJIb30BATh CBEYH B JIA0OPATOPUHN BMECTO
CIIUPTOBOK?

2. . Kakue npoayKThl TOpeHUsI OMHAKOBBI y CIUPTOBKH U cBeun? 7 . 3aganue g noarotoBku k ['A, BITP

[Ipu HarpeBaHuU TBEPABIX BEIIECTB B MPOOHPKE HEOOXOIUMO: 1.B35Th MPOOHPKY B PYKU M HAarpeBaTh Ty 4acTh, IJI€ JIEKUT BELIECTBO; 2.3aKPENUTh
NpoOMpPKY B IITATUBE U HArpeBaTh Ty YacTh, 7€ JISKUT BEIIECTBO;



~t B

3.B35Th NPOOUPKY B PYKH, POTPETH BCIO MPOOUPKY, a 3aTEM TY YaCTh, IJI€ JIEXKUT BELIECTBO; 4.3aKpEeNUTh NPOOUPKY B
LITaTUBE, IPOrPETh BCIO MPOOUPKY, a 3aTEM Ty YacTh, e JeXKUT BeulecTBo . (IIpaBuibHbIi OTBET: 4 .)

8.3amanue s pa3BUTHS QYHKIIMOHATBHON TPAaMOTHOCTH

B xuure Maiikia ®apanest «VcTopusi cBeun» aBTOP OMUCHIBAET OTBIT, KOTOPBIA OH AEMOHCTPUPOBAJ HA CBOUX JIEKIMUAX. B miaMsi cBeun OH moMenan
M30THYTYIO CTEKIISIHHYIO TPYOKYy. OZIMH KOHel TpyOKH OIycKaJics HeAaneKo OT (pUTHIIs, BTOPOM BBIBOJWICA HAa HECKOJIBKO CAHTUMETPOB OT IJIAMEHH.
UYepes HEKOTOpOE BpeMsi K KOHILY TPYOKH MOJHOCHIIN TOPSILYIO JTyduHy. [osSBsIoCchk miiaMs, KOTOpoe CyIecTBOBAJIO OTAEIBHO OT IJIAMEHH CBEYH.
Kak M0OXHO 00BACHUTH 3TO siBIeHUE?

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

Puc. 2. OneIT ¢ I1aMeHeM CBEYH

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

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

MIOTJIOLEHUE TEIJIOThI, U3MEHEHNE OKPACKH paCTBOPOB MJIM BEILIECTB, BBIICIICHUE Ia3a SIBJISIOTCS OCHOBHBIMU IIPU3HAKAMU XUMUYECKUX PEAKIIUH.
Taxoxe uMeeT CMBICII TOBTOPUTH PadOTy MPH BBEJICHUU MOHATHS «TETIOBOM 3 (DEKT peakium» .



IIpakTHdecKas 4acThb. HGJH) pa6OTI)IZ MPOACMOHCTPHUPOBATH BLIACJICHUC W MOTJIOIMICHUE TCIJIA ITPU XUMHUYCCKUX PCAKIUAX. CBs3aTh ITOKa3aHU
AaTYrKa TEMIICPATYpPhbI C 0CA3aTCIbHBIMU OIIYIICHHUAMMU.

Ilepeuens oamuuxos yugposoii 1abopamopuu: NATINK TEMIIEPATYPHI TUTATHHOBBIH.

Jononanumenvnoe ob6opyoosanue: Ba XUMHUECKUX cTakaHa (50 Mi1), IpoMbIBaIKa € IUCTUILIMPOBAHHOM BOJIOW, CTaKaH /sl CJIMBAa OTPAOOTaHHBIX
pacTBOpOB.

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

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

Uncempykyus k vinonnenuro: 1.B xumudeckuil ctakan Haneite pactsop nienoun NaOH. M3mepete ero temneparypy. [lomecture rpanyisl Win
MIPOBOJIOKY aJIFOMMHHUSI TaK, YTOOBI HaJ HUMHU OcTaBajcs cioi xuakoctu. Korga HaunéTcs peakuus, oOpaTuTe BHUMaHUE IIKOJIbHUKOB HA BBIJICICHHUE
ra3a u yBeJIMueHHue TemrepaTypsl. JKenarenbHo (ecinu peakiuust UIET He CIAUIIKOM OypHO) MPOMTH MO KJIACCy U AaTh IIKOJIbHUKAM IOTPOraTh CTaKaH,
9TOOBI YOEUTHCS, YTO €r0 COJIEPKUMOE pa3zorpenock. OTMeThTe MaKCUMaJIbHYIO TEMIIEpaTypy pacTBopa. [lonydeHHbIN pe3ynbTaT 3aHecuTe B
TaOHILy .

2.IlpomoiiTe 1aTyMK TemMIlepaTypbl BoJ0M. B cTakaH HajelTe YKCYCHYIO KUCIOTY Ha 1/3 mo BeicoTe. I3MepbTe €€ TeMiiepaTypy.

Heb6onpmyMu nopuusaMu HachllbTe THIPOKApOOHAT HATPUS, TIOMEIINBAsI TaTYUKOM TemrepaTypbl. OOpaTuTe BHUMaHKE IKOJIbHUKOB Ha BBIJICT €HUE
rasza - npu3HaK XuMuueckoi peakuuu. [locmoTtpute, kak u3mensierca temmneparypa. OTMeTbTe MUHUMAIIbHYIO TEMIIEpaTypy pacTBopa.

[TosrydeHHBIH pe3ynbTaT yYeHUKU 3aHOCST B Tabnuiy. Pe3ynbpTrarsel n3mMepenuii /Ha0mnroieHui

PeaeronmHe BCIICCTBA HauvanpHas TEMIICpaTypa MaxkcuManbHass/MUHUMAaJIbHAS Briaenenue wiay morjomneHue
pacTBOpa TEMIICpATypa pacTBOpa TCIIJIOThI

PacTtBOp mienoun u anromMuHuM

PacTBOp yKCYCHOM KUCIIOTHI U




coaa

Buvi6o0wi: Ykazarh NpU3HAKU XUMUUYECKUX PEAKIUH.
Konmponvnwvie 6onpocui:
1. .IlpuBeaurte nmpuMepsl peakuil, MPOTEKAIOIIMNX C BbIIECICHUEM TEIUIOTHI.

2. . Jlns monydeHus HeraméHoW U3BECTH MEJl MPOKAIMBAIOT IPHU BBICOKOH TeMrieparype. K kakoMy THITY MOXHO OTHECTH ATy PEaKIIHio?
3.3ananue aia noarotoBku k [ A, BIIP: Tonbko XuMuueckue siBJICHUS MIEPEUHCIICHBI B TPYIIIE:

1.'openne cBeun, BhINIaIeHNE JOXK/IEBBIX Kamelb, KUTIeHne BoIbl 2.CKucanue ss0JI09YHOTO COKa, CKUCAaHUE MOJIOKA, PACTBOPEHHUE MEJIa B YKCYCe
3.Tassaue cHera, MJIaBJIEHUE CBUHIIA, TPOTyXaHUe KypruHOTO siiiia 4.O0pa3oBaHue TyMaHa, TOpeHrne OCHTraaIbCKOM CBeUH, TOPEHNE TPUPOTHOTO Taza

TOUKA \'POCTA .
3 JeMoHcTpanMOHHBIH IKcIepUMeHT Ne 2. «Pa3znoicenue 600l 3j1eKmMpuuecKum moxKom»

Teopernyeckas 4acTh. Hepez[ Ha4daJloOM pa6OTBI cJIenyer O6CYI[I/ITB CO IIKOJbHUKaMHU BOIIPOC: IIPOCTBIM HUJIM CJIOKHBIM BEIICCTBOM SABJIACTCSA BOJA.
Ilocne BBIJIBMDKCHUS YyHJalllUMHUCA Pa3JIMYHbIX THIIOTE3 YUUTEb IIPOCUT HPCIAI0XKUTh BApUAHTEI UX BKCHCPHMGHTaHBHOﬁ IIPOBCPKHU.

OOBIYHO JJAHHBIN OMBIT PEKOMEHIYIOT MPOBOAUTH B ipubope ["'odmaHa, ycTpoiicTBO KOTOPOTO SBISETCS JOCTATOYHO CIOXKHBIM IS
BOCHMUKIIACCHUKOB. Y JOOHEE ero MpoBOIUTH B MPUOOPE JIJIsl OMBITOB C DIEKTPHUUECKUM TOKOM, UCIIOJIBL3Ys B KauecTBe Aekrponuta 10%-Hbiil pacTBOp
TUAPOKCHUA HATPUSI U CTANIbHBIE (JTydllle HUKEIEeBbIe) 3NIeKTPoibl. Bo n30exaHne BCieHUBaHUS pacTBOPA IMIPU JEMOHCTPALIMH K SIEKTPOJIUTY CIEIyeT
N00aBUTH ATHIIOBBIN cupT (Ha 4 00bEMa pacTBopa d1ekTponnuTa 1 006éM 95%-Horo pacTBopa crupra) .

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

Hononnumenvnoe obopyoosanue: IpuOOP IS OMBITOB € AEKTPUYECKUM TOKOM; UCTOUHUK MOCTOSIHHOTO TOKA: IPOOUPKH - 2 IIT., IPOHYMEPOBAHHBIE;
JYYMHKA; COUPTOBKA; MPOOKU — 2 IIIT, TUHIIET .



Mamepuanvt u peakmugwl: cnupT 3TUIOBBIN, 10%-HBII pacTBOP MIEIOUH.

Texnuxa 6esonacnocmu: Pabotats B oukax. TpeOyroTcs crienuaibHble Mepbl 0€301IaCHOCTH NPU PabOTEe C THIPOKCHIOM HATPHS .

Hucmpykyus x evinonanenuro: 1.3amonHuTe SIEKTPOIUTHIESCKYIO BAHHY U IGMOHCTPAIIMOHHBIE TPOOUPKH PACTBOPOM AJIEKTPOJIMTA 3apaHee, 10 yPOKa.
2.IlponeMoHCTpUpYiiTE PUOOP yUATUMCS, OOBSICHUTE €r0 YCTPOMCTBO M BKIFOUNUTE MOCTOSIHHBINA AIEKTPUIECKUI TOK.

1. HaGmronaercs BblAeTIeHHE ra30B Ha 3J1eKTpoaax npudopa. ObpaTiTe BHUMAHKUE yJalllUXCsl HA TO, YTO OJIMH U3 Ta30B BBIIEINSETCS HUHTCHCUBHEN

Y 3aHMMaeT B JiBa pa3a 00JbIIni 00BEM MO CPAaBHEHUIO CO BTOPBIM I'a30M.

2. OO6cynuTe HaOIOJaeMble IPU3HAKK XUMHYECKOW PEaKIINH, CAeNaiiTe MPEITOI0KEeHUS O TOM, B KAKHX MPOOUPKAX HAXOIATCS KHCIOPOT U
BOJIOPO/I. DJEKTPOJIN3 MPEKpaTUTe, KOT1a B MpoOupKax HabepéTcss 0Koyio 6 M1 BOAOPOJIa U 3 MJI KMCIOpO/a .

3. OOparuTe BHUMaHUE Ha Pa3IUIHBIE 00BEMBI COOpaHHBIX Ta30B. [IpOOUPKH IIIOTHO 3aKpoWTe TPOOKAMH TIOJT CIIOEM JJICKTposmTa. Tireronei
JTYYUHOM ONpeNIeIuTe HATUYUE KUCIOPOoJa B MPOOUpKe, ropsIiei TydMHON MOI0KTUTe BOAOpo 1. [IpeaioxkuTe yuammumces 3aHECTH Pe3yIbTaThl
HaOmroAeHWH B Tabnuily. Pe3ynbTaThl HaOIIOAeHUH

Homep npoOupku

O0BEM rasza

Hassanue raza

1

2

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

KOHmpOJZbele 60Nnpocsl. 1.Mo>HoO 71 1o BHCIIHEMY BHUAY OTJIMYHUTD I'a3 BOAOPOA OT ra3a Kchopoz[a? 2 Kakne YaCTUILIbI COXPAHAKOTCA B X0
INPOTCKAaHUA pCaKIUN PA3JI0KCHUS BOAbI, 4 KAKHEC paSPYI_HaIOTCH? 3 Kak J0Ka3aTb, YTO B COCTABC Caxapa COACPIKATCA aTOMbI yrnepoz[a?

4 3ananue s noarorosku k I'MA, BIIP. Ilpu cobupannu ra3oB HCIOIB3YIOT PUOOPHI, IpeAcTaBIeHHbIEe Ha pUcyHKe. C MOMOIIBIO, KaKUX U3
yKa3aHHBIX IPUOOPOB MOXKHO coOMpaTh BoAopoa? OOOCHYHTE CBOI OTBET, UCXOMAs U3 CBOMCTB JaHHOT'O T'a3a.

Puc. 7. IIpubops! a5 cobupanus ra3os




(A)

TOUKA \\' POCTA

JlemoHCTpalMOHHbIN SKcriepuMeHT Ne 3. «3akOH COXpaHEHHs MacChl BEIIECTB)
Teopernyeckas gacts. [Ipu n3yueHnn JaHHOHM TeMbI 1E1€COO0PA3HO CO31aTh IPOOIEMHYIO CUTYALUIO, s pa3peleHHs]

KOTOPOi1 ydamiuecs BbIIBUTalOT TUIIOTE3bI, TpeOyIolue SKCepUMEHTaIbHOU poBepKu. [Ipu oOCcykKaeHnH NMpeasioKeHHBIX BApUAHTOB POBEPKHU
BBIJIBUHYTHIX TUIIOTE3 BOCBMHUKIACCHUKHU MPEAIaraioT pa3inyHble BAPUAHTHl KOHCTPYKIIMH TPUOOPOB, T.€. MPOSBISAIOT TBOPUYECKYIO AKTUBHOCTD, B
X0JIe KOTOPOH MPOUCXOAUT NEPEOCMBICTICHHE TPHOOPETAEMBIX 3HAHUH.

Ha ypoke ywammuecs y3Hatot o padotax M. B. JlomonocoBa u A. JlaBya3be, MOCBSIIEHHBIX OTKPHITHIO 3aKOHA COXPAHEHUST MaCChI BEIIECTB,
(bopMyIUPYIOT 3aKOH, IPUXOJAAT K BHIBOJIY, YTO Macca BEIIECTB B X0/ peaKIUU JOJDKHA OCTaBaThCs MOCTOSHHOM. JIoOMBIINCH MOHUMAaHUS TAHHOTO
Te3Hca, yYUTeINb JEMOHCTPUPYET IKCIIEPUMEHT .

IIpakTHyecKas 4acThb. HGJ'IL pa60TbI: SKCIICPUMCHTAJIBHO J0Ka3aTh 3aKOH COXpaHCHUA MaCChl BEHICCTB .

Jlononnumenvrnoe 060pyoosanue: BEChl TEXHOXUMUYECKUE WU AIIEKTPOHHBIE; CBeYa; K0y10a iockogoHHas 250 MJT; T0KKa JUTsl CKUTAHMSI BEIIECTB.
Mamepuansl u peakmugsl: CBeYa.
Texuuxa 6ezonacrocmu: BHITIOTHATH TPEOOBaHUS TIPU PabOTE C OTKPHITHIM MIJIAMEHEM.

HHcmpyKL!M}l x évinonnenuro; Ha PBIYa’KHBIX HJIN DJICKTPOHHBIX BECAX YPAaBHOBCIINBACTCA CBCUA, d 3aTCM YUHUTCJIb 3aKUTACT e€. Yuammuecs
Ha6J'IIO,[[aIOT, YTO B T€UeHHE ~1 MUH paBHOBECHUC BECOB HAPYHMIACTCS, YalllKa C l"OpSIIJ.[CfI CBEUYOM IOJHUMAECTCS BBCPX. Yyammumcs 3a1ar0Tcs BOIIPOCHI:
«Kak M0OXHO 0OBSICHUTB Ha6JIIO,I[aeMBII>’I (I)aKT? Kak srot (I)aKT COTJIACYCTCA C 3dKOHOM COXpaHCHHA MAaCChI BeIJ_leCTB?)) O6CY)KI[CHI/IC JaHHBIX BOIIPO COB
MPUBOJUT YHAIIUXCH K MBICIIM O TOM, YTO SKCIICPUMCHT HpOBCI{éH HCKOPPECKTHO, CICAYCT UBMCHUTH KOHCTPYKIIHUIO an60pa.



VYauTens 3apaHee T0JDKEH NOArOTOBUTH KOJIOY JOCTATOYHO OOJBIIOT0 00BEMA ¢ XOPOIIO MOIOTHAHHOM MPOOKOH, B KOTOPYIO BCTAaBJICHA JIOJKEUKA.

B noxeuxe 3akperuisercs ceeva. Beck mpubop B cOope 3apaHee ypaBHOBemuBaeTcs Ha Becax (puc. 8) . Korma
yyanecs MpUXosaT K BBIBOY, UTO OTBIT CIEAYET MPOBOJUTH B 3aKPHITOM MPUOOPE, YUUTENb JOCTAET BECHI C KOJIOOH, 3a)KUTaeT CBEYY,
3aKpPEIIEHHYIO B JIOXKEYKE, BHOCUT B KOJIOY ¥ TUTOTHO 3aKpBIBAET. YYalluecsi BUJIAT, 9YTO PAaBHOBECHE BECOB HE HAPYIIACTCS B XOJI€ BCETO
IKCTICPUMEHTA .

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

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

KOHmpOJZbele eonpocol.
3aI[aHI/I$I IJI1 pa3BUTHUA q)YHKHHOHaHBHOﬁ I'PaMOTHOCTH
1. HpI/I ropCeHuu IpoB ocTaérca 30J1a. Macca 30J1bI MEHBIIIE€ MaCChI B3SATHIX IJIS CKUTaHUS ApPOB. Kak MOXHO 0OBSCHUTD STOT (l)aKT?

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



TOUKA \!pocm

JlemoHcTpatmoHHbIN skcriepuMeHT Ne 4. «OnpeziesieHne cocTaBa BO3yxa»

Teopernyeckas yacts. [lepen nmpoBeneHrEM IKCIIEPUMEHTA YJAIIUMCST HEOOXO0IMMO OOBSICHUTH YCTPOMCTBO MPUOOpa, YTO 03HAYAIOT JAeieHus. Taxxke
He00X0IMMO yOeIuThCsl, UTo MpoOKa Mpudopa repMeTHYHO 3aKpbIBaeT cocy . IIpakTudeckas yacTh. Llenb paboThl: SKCIEpUMEHTAIBHO ONPEAETUTh
00BEMHYIO JJOJIHO KUCJIOPOJIa B BO3yXE .

Hononnumenvnoe obopyodosanue: IpuOOP ISl ONPEAETICHUS COCTaBa BO3/IyXa, ITATUB, CIIMPTOBKA, CTEKIISTHHAS MTAJIOYKA, JIY9HHA, CTAKaH C BOJIOM.
Mamepuanet u peaxmuewi: KpacHbit hocop.

Texnuka b6ezonachocmu: C 0CTOPOKHOCTHIO 00pamaThes ¢ TopsAImM Gochopom.

Hucmpykyusi Kk 6b1n0IHEHUIO:

1.KpucrammusaTop HanmoJIOBUHY 3amoTHUTE Bo10M. Ha moBepxHOCTh BoabI oMecTHTE (hapdopoByro yamky ¢ 1—1,5 T cyxoro kpacHoro ¢ocdopa.
2.00paruTe BHUMaHUE Ha HEOOXOIMMOE YCIOBHE IKCIIEPUMEHTA — BIAXKHBIN Gocdop ucnosib3oBaTh Henb3s! Docdopa 10DKHO OBITH B3STO OOJIBIIIE,
4eM TpeOyeTcs ISl CBSA3BIBAaHHS BCETO KHCIOPO/Ia, HAXOIAIETOCS B COCY/IE.

1. Ortkpoiite npoOKy npudopa 1 MOMECTUTE KOJIOKOJ B KpUCTAIN3aTOp ¢ Bo10M. [lorpy3ute KOJI0KOI B BOY HACTOJBKO, YUTOOBI YPOBEHB BOJIbI
COBIA/IaJl C HUKHUM JIeJIeHHeM Koslokoua. [Ipu aTomM HKHUIM Kpai KOJIOKOJIa He 0JDKEH JOXOIUTh 10 THA KpHucTauiuzaropa . J{is atoro
KOJIOKOJI 3aKpEMUTe B IITATUBE UM MIOMECTUTE Ha IHO KPUCTAJUIM3ATOPA IBE CTEKIISIHHBIE MAIOUKH .

2. CunbHO pa3orpeB KOHEIl CTEKISIHHON MallOUKH, OMyCTHTE €€ B KOJIOKOJ U noaoxrute gochop. Kak ronbko ocdop 3aropencs, 6p1cTpo
W3BJICKHUTE MAJOYKy U 3aKpONTE KOJIOKOI MpoOkoii. Kooko 3anomHseTcst rycThiM OelbIM JIMOM, COCTOSIIINM U3 YacTHuek pochopHoro

aHTUAPHUIA.

3. Ilpu ropenun pocpopa 066EM Bo31yxa BHYTPH KOJOKOJIA BHAYajIe OT HarpeBaHUsl HEMHOTO YBEJIMUMBAETCS, @ YPOBEHb BOJIbI B KOJIOKOJIE
noHmxaercs . [Io Mepe pacxogoBaHuUs KMCIOpOIa IIaMs MOCTENeHHO racHeT. benblit ocdopHsblii anruapua pactsopsercs B Bojae . Cocyn
OXJIaXK/J1aeTcs, T'a3 B KOJIOKOJIE IOCTEIIEHHO YMEHbIAaeTcs B 00bEMe . YPOBEHb BOJIbI B KOJIOKOJIE MOBBIMIAeTCs . B kpuctamiuszarop goseite
BOJIbI B TAKOM 00BbeMe, YTOObI BHYTPU U CHAPYKU KOJIOKOJIa YPOBHU OBLITM OJMHAKOBBI U COBIAAAIHN CO BTOPHIM JIEICHUEM KOJIOKOJIA.



6 . Otkpoiite mpudOP U MPH MOMOIIN TOPALICH JTyINHBI yOeIUTECh B TOM, YTO OCTABIIMICS B KOJIOKOJIE T'a3 HE TIOJIEPKUBACT TOpEeHUs. Pe3ynbTatTh
HaOJIIOICHUN

Yucno nenenuii B mpudope, Uwucno aenenuii B mpudope,
3aM0JHEHHBIX BO3LyXOM (JI0 IPOBEACHUS 3aro0JHEHHbIX ra3amu (1ocie
pEeaKIum) TPOBE/ICHHS PEAKIINH) Kako#i ra3 npopearuposain?
BriBobI:

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

KonTponsnsie Bonpocsl: 1.Kaxoii ra3 pacxoyercs mnpu cxxuranuu ¢pocdopa B Bo3ayxe? 2.Kakoit 00bém kuciopoaa B Bo3ayxe? CKOJIBKO 3TO
cocTanisieT B mporienTax? 3.Ilouemy mist mpoBeaeHus SKCiepuMenTa 0epyT u30bITOK docdopa?

4.Kaxkoii ra3z octaiics B KoJIokoJie nocie cropanus ¢pocdopa? 5.3amanus ans noarorosku k 'MA, BIIP Ykaxute, B kakyto rpymiy BXoAAT BEIeCTBa,
3arpsA3HSIOILINE BO3IYyX:

1. BoAsHOWM map, YIIIEKUCIBIN ra3; 2.CEPHUCTBIN Ta3, OKCUBI a30Ta; 3. KUCIOPOJ, a30T; 4.T€IINH, KUCIOPOJT

TOUKA \!pocm

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

TeopeTnueckas 4acThb. PaCTBOpeHI/Ie BCIICCTB IMPCACTABIIACT co00Hi CII0KHOE (I)I/I3I/IKO'XI/IMI/IIIGCK06 SABJICHUC, 3aBUCAIICC OT ITPUPOAbL paCTBopéHHOI‘O
BCIICCTBA U pACTBOPUTECIIA, OT TEMIICPATYPhI U KOHICHTPALIUU o6pa3yr0meroc;1 pacTBOpa.

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

1. Fnz[paTaumI, T.€. B3aUMOJICHICTBUE YaCTHIL (I/IOHOB niIn MOJ'ICKyJ'I) pacTBOPACMOIO BEIICCTBA C MOJICKYJIAMU BOABI — 3K30TepMI/I‘leCKHﬁ
mponecc . 3.HepeHoc rUApaTUPOBAHHBIX YAaCTHUIl OT I'PaHHUIBI KPUCTAJLIII-PACTBOPD B O6H.[I/II71 00BEM pacTBOpa, 3TOT HPOUECC HC COITPOBOKAACTCA
HHU BBIACJICHUECM, HU ITOTJIOIICHUECM TCIIIIOTHI.



B 3aBucumocT 0T TOT0, TEIIOBOH 3(h(HEeKT KaKOTo U3 ABYX MPOIIECCOB (pa3pylieHHe KPUCTAIA WIH THIPATALNS YaCTHIT) TIpeobiaaaet, o0 uid
TEIIOBOM APPEKT PACTBOPCHHSI MOKET OBITh BEJTMUNHOM MMOJIOKUTEIHLHOUM HWITH OTPULIATEITIHHOM.

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

Ilepeuensy oamuukoé yughposoti rabopamopuu: NaTINK TEMIEPATYphI IUTATUHOBBII .
Jlononanumenvnoe obopyoosanue: crakad Ha 150 M — 3 1IT.; CTEKIIIHHAS NANI0YKa; IPOMBIBAJIKA; MEpHAsl MPoOUpKa; IInaTenb — 2 T .
Mamepuanvi u peakmugul: cepHas KACIOTA (KOHLI .); THAPOKCU HATPHUS KPUCTAJUIMYECKHI; HUTPAT aMMOHHS .

Texnuxa 6ezonacnocmu: 1.CepHas KMCIIOTa U TUIPOKCU]] HATPUS SIBJISIIOTCS arpecCUBHBIMU BelecTBaMu. HeoOXxoqumo octeperatbest UxX rnomnaiaHus
Ha KOXy 1 ofexay. 2.bepeus rimaza! 3.Heob6xoaumMo MOMHUTE TTpaBUiIo pasBeAeHus KucioT. 4.Ha pabodyem MecTe MOKHBI OBITh HEUTPATH3YIOII e
cpenctBa: 2%-Hble pacTBOPHI TUApoKapOOHaTa HATPUS U YKCYCHOM KUCIIOTHI.

Hnempyxkyus k vlnoanenuio:
1.B nepssiit ctakad HaneiTe S0 mu Bojbl. 2.C MOMONIIBIO JaTYMKA ONPEETUTE €€ TeMIIepaTypy.

1. OtmepsnTe 10 MJI KOHIICHTPUPOBAHHOMN CEPHON KHCIOTHI U MEJICHHO, ITPHU TIEPEMEIINBAaHUHN PACTBOPA CTEKISTHHOMN MaJIOYKON BIUBANTE CEPHYIO
kucnoty. OOpaTtuTe BHUMaHUE Ha MOPSIOK CMEIIMBAHUS BObI U cepHOM KucioThl! ClieiuTe 3a HI3MEHEHUEM TeMIIEpaTyphl IIPH PaCTBOPEHUN
kucnotbl. Hanboliee BhICOKOE MOKa3aHUe TEMIIEPATyphl 3aHecuTe B Tabnuiy. J[aTyuk TmaTeabHO TPOMOMTE BOJOH.

2. Bo BTOpO#i cCTakaH MOMECTUTE OKOJIO 8 T TBEPIOIro MOPOIKa TUAPOKCHAA HaTpus U Bieiite 50 i Bogbl. OnmycTUTE TaTYUK TeMIIepaTyphl U
nepemeniaite pactBop. OTMETbTE caMO€ BHICOKOE 3HaYCHHE TeMIlepaTyphl. TIiaTensHO MPOMONTE TaTYUK BOJIOM.

3. B TpeTI/Iﬁ cTakaH HaceIbTe 15T MCJIKOKPUCTAJUIMYCCKOI'O HUTPATa aMMOHUA U npnﬂeﬁTe 50 M BOJBI. OHYCTI/ITe AaTYUK TEMIICPpAaTyphbl U
6LICTpO nepeMemaﬁTe pacTBOp. Haubonee Hu3Koe 3HaYEHHE TEMIICPATYPhI 3aHCCUTC B Ta6J'II/II_Iy.

Pe3ynbTatel uaMepeHuii/HadmoaeHui

Uccnenyemas cucrema | JlucTrmimimpoBaHHas BOJa Bora +H2504 Bopga + NaOH Boza + NH4NO3




Temnepartypa, °C

Buvisoowi:
OTtpa3utb, Kako# TeTIoBOH 3 (deKT mpeodiaiaeT mpu paCTBOPEHUHN B BOJIE CEPHOM KHUCIIOTHI, HUTpaTa aMMOHHS, THIPOKCUIA HATPHUS.
Koumponvnvie sonpochwi:

1.006bsacHHTE, TOYEMY TIPU PACTBOPEHUU OJHUX BEIIECTB B BOJIE BBIJCISIETCS TEIIOTA, ApyruX — noryomiaercs. 2.[Ipeanonoxure TemioBoit agpdext
Ipoliecca pacTBOPEHUS B BOJI€ THAPOKCHIA KaJIusl.

TOUKA \!pocm

[IpakTrueckas padota Ne 1. DeKTpOIUTHI U HEBNEKTPOIUTHI

Teopernyeckas yactb. [Ipn pacTBOpeHNH B BO/I€ HOHHBIX COEIMHEHUH MOJISIPHBIE MOJIEKYJIBI BOIBI OKPYXAIOT (COJIBBATUPYIOT) 3apsKEHHbIE HOHBI,
IIEPEBOIS UX B PaCTBOP. MOJIEKYISIpHBIE COEAMHEHUS COJIbBATUPYIOTCS, HO HE PAacNaJaroTCs Ha HOHBI . B mepBoM cityyae pacTBOpP MIPOBOAUT
IEKTPUYECKHUM TOK, BO BTOPOM HET .

OHpeI{eJ’II/ITB IMPUHAJIC)KHOCTh BEHIECTBA WJIM paCTBOpa BEIICCTBA K DJICKTPOJIMTAM MOXKHO ITPpH IMTOMOIIHN U3MEPECHUS SJICKTPOIIPOBOJHOCTH. Econ
OJICKTPOIIPOBOAHOCTD BEJIMKA, TO I/ICCJ'ICI[yeMHﬁ O0O0BEKT — QJICKTPOJIUT. Ecnu 3naueHue SJICKTPOITPOBOJHOCTHU MECHBIIIC 20 MKCM/CM, TO 3TO
HCOJICKTPOJIUT .

IIpakTHyeckas 4acThb.

Ue]lb pa60m1;1: OIIPCACIINTD ITPUHAMJIICIKHOCTD BCIICCTB, CMeceH BellecTB U PacTBOPOB BCIHICCTB K JJICKTPOJIMTAM U HECIJICKTPOJIUTAM .

Ilepeuensy oamuukos yughposoti rabopamopuu: 1aTIUK IEKTPOIIPOBOAHOCTH . JIONOIHUTENbHOE 000pyJO0BaHUE: CTaKaHbl HAa 50 MIT; ITATUB C
32)KUMOM; IPOMBIBAJIKA . MaTepualbl ¥ peakTUBBL: AUCTHIIIIMPOBaHHAS 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 XJIOPOBOOPOA; 5%-HOTO pacTBOpa r’UAPOKCH]IA HATPHUS,
noBapeHHas cojib (TBEpAast), caxap (TBEPABIH) .



Texnuka 6ezonacnocmu: Ilpu paboTe ¢ TOPIOYNMH KHIKOCTIMU (CIIUPT, OCH3UH, KEPOCHH) BOJIIM3U HE JJOJDKHO OBITH OTKPHITOTO OTHSL.
Hucmpykyus k 66inoneHuio:

1.B crakan nomecTUTe MOBAPEHHYIO COJIb U OIIYCTUTE B CTaKaH JATUYMK JIEKTPOIPOBOIHOCTH . [[pOBOUT JIK COJIb 3NIEKTPUUECKUN TOK?
2.AnHanioruyHbie JEHCTBUSI MPOBEIUTE C caxapo3oii . 3 . B crakan Haneite 20 M1 ccleyeMoro pacTBopa.

1. Omnycrtute B HETO AATYMK IEKTPONPOBOTHOCTH, 3aKPETUIEHHBIN B JIarke mtatuBa. HalmrogaiiTe 3a n3MeHEHHEM 3HA4 CHUS
anekTponpoBoAHOCTU. Koraa moka3zanus JaTyrika mepecTaHyT U3MEHSTHCS, 3alUIINTE €ro 3HaYeHUE B TAOJIHUILY .

2. OOparute BHEMaHue! J[aTYHK MOCIIe KaKI0TO OTBITA TIIATSIIBEHO MIPOMBIBAETCS BOJIOH. 6.3aTeM JATYHK OIYCTHTE B CIICIYIOIIHNA PacTBOP .
AHaJOTU4YHbIE IEUCTBUS IPOJEIANTE CO BCEMU pacTBOpaMu. Pe3ynbTaTsl H3MepeHuil

Ne Ha3Banue Bemectna, 3HaueHue IEKTPONPOBOJHOCTH, MKCM/CM | DIIEKTPOJIUT WIIM HEDIIEKTPOIIUT
OMbITa | pacTBOpa

Koumponvnvie sonpocwi:
1.0O0pamatoT BHUMaHue, YTO HU AUCTUUIMPOBAHHAS BOJA, HU TBEPAAs COJIb HE MPOBOJAT AIEKTPUUYECKOrO TOKa. TeM He MeHee pacTBOpP COJIH B BOJIE
MIPOBOJIUT JJIEKTPUUYECKUHN TOK. DTO 3HAUUT, YTO B PACTBOPE OTKYIA-TO MOSBISIOTCS MOABMKHBIE 3apsa/bl. [1oa 3T0 Habmo1eHNue BBOAAT ONpeieNieHUue

QJICKTPOJIUTA U MCXAaHU3M BHGKTpOHI/ITH‘leCKOﬁ AucCCconraluum.

2 . Bcerna nu BogHBIC pacCTBOPHI BEIIECTB IIPOBOIAT AJICKTpUUecKuii TOK? He Bceraa, T.e. HEKOTOphIE BEIISCTBA HE JAIOT HOHOB IPU PACTBOPCHUH .
DTO — BellleCcTBa C MOJIEKYJISIPHOM KpUCTAJUIMYECKOH pemeéTkol. 3.3ananus ansa noarotosku k I'MA, BIIP

A) K xopo11o pacTBOPUMBIM 3JIE€KTPOJIUTaM OTHOCSTCS:
l.runpokeun 6apus; 2.¢ochat maruus; 3.cynbpun 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.



JlaGoparopusbiii onbIT Ne 1. «BiausiHue pactBopUTens Ha TUCCOLIUALIAION»
TOUKA \‘POCTA o .

) Teopernueckas yactb. Bo MHOTMX XJIOPUAAX NEPEXOAHBIX METAIUIOB CBSI3M UMEIOT B 3HAYUTEIIBHOW MEpe KOBAJICHTHBIN XapakTep .
MaitonoJisipHbl€ PACTBOPUTENU (CIIUPT WM AllETOH) COJIBBATUPYIOT MOJIEKYJIbI LieauKkoM. [Ipu no6GaBieHnn BoAbl OHA COJIbBATUPYET UOHBI, BBI3bIBAS
EKTPOJUTHYECKYIO JUcCOoanuo . [[BeT pacTBopa npu 3TOM U3MEHAETCs, a MEKTPOIPOBOJHOCTD PE3KO BO3PACTAET .

IIpakTryeckas yactb. Llens paboTbl: chopMUpPOBATH MPEICTABICHUE O POJIU PACTBOPUTENS B SJIEKTPOIUTUYECKON TUCCOLMAIINY.

Ilepeuenv oamuuros yugposou 1abopamopuu: NaTIUK IEKTPONPOBOTHOCTH .
Jlononnumenvnoe 060opyoosanue: 1Ba BHICOKMX XUMHUYECKUX cTakaHa (50 mut); CTEKISIHHAS MaJlovKa.

Mamepuanwt u peakmugwvr: CuCl2 6e3BoHbIN (MMeeT KOpUuUuHeBHIH 1BeT . [lomydaroT, HarpeBast KpUCTAIIOTUAPAT B YalIKe JJIsl BbITIApUBAHUS .
XpaHsT B IJIOTHO 3aKPBITOM COCY/IE); alleTOH UJIU CIIUPT .

Texuuxa 6ezonacnocmu: 1 . CnupT U alleToH — roproyue Bemiectsa. He ncnonb3oBars oTKpbITOE M1aMs. CriennanbHble Mepbl 0€30MaCHOCTH IIPpU
paboTe ¢ roprouynuMu KUIKoCTsIMU. M30eraTh nmonasaHus cojiei MeIu Ha KOXKY U OJIeK]Ty, TaK KaK OHU SJIOBUTHI.

2 . Ilpu monagaHuy CMBITh XOJIOJHOM BOJION O€3 MbLIA.
HHncmpykyus K 8b1N0IHEHUIO.
1. B xummyeckuii crakad HachinbTe ~0,5 r 6e3BoHOTO Xmopuaa meau (I1) CuCl2 u naneite ~25 M ciupTa WU arieToHA .

2. PactBopuTe BEIIECTBO, IEPEMEIINBas COIEPKUMOE CTaKaHa CTEKIITHHOM manoukoil. Eciu pacTBOPUTH COJb MOJIHOCTBIO HE YAAETCs, aKKypaTHO
clieliTe ONy4eHHBIA PacTBOP B IPYrON CTaKaH.

3. HOprSI/ITe B PACTBOD IIYII AATYHKA SJICKTPOIIPOBOJHOCTH U U3MEPBTC IJICKTPOMIPOBOAHOCTS .

4. OOpatute BHUMaHME Ha LBET pacTBopa. [Ipuneiite k pactBopy 25 Mi Boasl. [lepememnaiite, oOpaTuTe BHUIMaHUE Ha U3MEHEHUE OKPACKH.
5.M3MephTe 31EKTPONIPOBOJHOCTD NOJIYYEHHOTO pacTBopa .

Pe3ynbTatel u3MepeHuii/HadmoaeHui



BemectBo | DneKTpONpOBOJHOCTD B CIIUPTE 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 Boabl? 2 . [louemy u3MeHsieTcs 1iBeT pacTBopa’?
3 . Kak BiusieT npupojia paCTBOPUTENS Ha AIEKTPOJUTUUECKYIO JUCCOLUALINIO?

JlabopaTtopusbiit onibIT Ne 2. «CuibHBIC U CTTA0BIE AIEKTPOJIUTHI
Teoperndeckas 9acThb. DIEKTPOJIUTAMH HA3BIBAIOTCS BEIIECTBA, PACIAIAIONINECS HAa HOHBI BCIIEICTBUE AIEKTPOITUTHIECCKON

nuccouranuu. PacTBOpsbI AIEKTPOIUTOB SIBJIIOTCS POBOJHUKAMHU BTOPOTO POJa, TaK KaK MPOBOJIAT IJIEKTPUUECKUHN TOK 3a cUu€T MOHOB. [lo
CIOCOOHOCTH K DJIEKTPOJIUTHUECKOM IUCCOIMAIINU AJIEKTPOJIUTHI YCIOBHO PA3EAiOT Ha CHIIbHbIE U ciia0dble. CUITbHBIE AJIEKTPOJIUTHI MPAKTUYECK U
MOJIHOCTHIO IUCCOLIMMPOBAHBI HA HOHBI B pa30aBiIeHHbIX pacTBOpax . K HUM OTHOCSTCS MHOTHE HEOPTraHUYECKUE COJIH, HEKOTOPBIE KUCIOThI U LIEI0YH

. CrraOble BJICKTPO- JIUThI JIMIIb YAaCTUYHO AUCCOUNUPOBAaHbI HA NOHBI, KOTOPBIC HAXOJATCA B JUHAMNYCCKOM PAaBHOBCCHUHU C HCAUCCOIIMUPOBAHHBIMU
MOJICKYJIaMHU . K cnabpim QJICKTPOJUTaM OTHOCATCI MHOI'M€ OPraHM4CCKUEC KUCJIOTEI 1 OCHOBAHUA .

IIpakTHyecKas 4acThb. Heflb pa60mbz: OIIPECACIIUTD, SABJIAKOTCA JIM BBIJAHHBIC BEIIECTBA CUJIbHBIMU WJIN c71a0BIMU QJICKTPOJIUTAaMU Ha OCHOBAHUH
HU3MCPCHUSA SJICKTPOIIPOBOJHOCTH UX PACTBOPOB .

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

Mamepuanwt u peakmugwt. 10 %-Hble pacTBOPBI COJITHON, a30THOM M YKCYCHOM KHUCJIOT (KenaTeIbHO B KanedbHHUIAX); GUIbTpOBaIbHas Oymara .

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



Huempyxkyus K 6b1noaHeHUIO:.
1. B tpu crakana Haneiire no 25—50 M1 AMCTUIUIMPOBAHHOM BOJIBI.
2. B mepBblii cTakaH 100aBbTe 1 Karuio yKCYCHOM KHCTIOTHI, BO BTOPOM — COJISTHOM, B TPETHIA — a30THOA.

3. H3MmepbTe MeKTPOIPOBOJHOCTH KXKIOTO PACTBOPA, BRITUPAS IIyI (GUIBTPOBATBHON OyMaroi mocie KaxJaoro u3MepeHus . Pe3ynbraTsl

U3MEpPEHUN
Ne 3HaveHHEe EKTPONPOBOIHOCTH, MKCM/cM | Ha3BaHue BBITaHHOTO BEIECTBA
poOBI
1
2
3

Bwv1600b1: OTpazute NpuHAAICKHOCTh BEIIECTB K CUIBHBIM U CIIa0bIM 351eKTposinTaM. KOHTpOoJIbHbIE BOIIPOCHI:

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

@DopMyIbl TOJIBKO CIa0BIX JIEKTPOIUTOB MIPEICTABICHBI B PSIY:

l.Ca(OH)2, H25, H2$O4 2.H2C03, NH3‘H20, H2$ 3.KOH, KN03, HCI 4.ZnSO4, MgCI2, HBr

JleMoHCcTpaoHHbIH onbIT Ne 2. «/3ydyeHne BAMSHUSA Pa3IUUHbIX (PAKTOPOB Ha CKOPOCTh PEAKLIUN
Teopernueckas yactb. CylecTBYIOT pa3Hble MOAUGUKAIIMM TpUOOpa I N3yUSHHUs] XMMUYECKUX peakiuil. B oJTHON KOHCTPYKIMH POJIb peakTopa
BBINOJIHSET 00bIYHas IpoOupKa, B ApYyroi, Oojiee coBpeMeHHOM, — cocya JIaH0mbTa.




OpaHako TeXHHUKa IEMOHCTPALIMH 3KCIIEpUMEHTA OCTaéTcs OAUMHAKOBON. MeHseTcs ML b OPSIOK CMELIMBAHUS pearupyromux Bemniects. CHayazia B
IPOOUPKY-PEAKTOP 3aJIUBAETCS PACTBOP KUCIIOTHL, @ B HETO IIOMENIAeTCs TBEPAOE BEIIECTBO (I[HK, MPaMop).

[Ipaktudeckas 9actb. Llenb paboThI: U3yUHUTh BIAMSHHAE PA3TUYHBIX (PAKTOPOB HA CKOPOCTH XUMUYECKOHN peaKIiH.

Ilepeuens oamuuxos yugposou 1abopamopuu: NaTIMK TEMIEPATYPbI IUTATUHOBBIN.

Hononnumenvnoe obopyoosarue: IpuOOP IJIs U3y4EHUSI CKOPOCTU XUMHUYECKUX PEaKIUi; IeKTpHUeCcKas ININTKA; CTaKaH XUMHUYeCcKuil Ha 250 mu;
HImnaresb; KpUCTAJUIM3aTOp AJs MpoMbIBaHUs cocyaoB Jlannonsra; npoOupku I1X-21 (3 wr .) .

Mamepuanwt u peaxmueul: consiHast kucnota (4%-Hb1il); consHas kucyoTa (10%-HbIil); KycOYKH MpaMopa; MOPOIIOK MpaMopa; YKCYCHast KUCJIOTa
(6%- HbIit); MHK; TepoKcH T Bogopoaa (3%-Hbrit); nnokcua mapranmna (IV) .

Texnuka 6ezonacnocmu: CoOnogaTh MpaBuiia paboThl C KUCIOTAMH U HarpeBaTEIbHBIMU 3JIEKTPUUYECKUMU MPUOO0- paMH .

Hnempyxkyus k vlnonnenuio:
Onwvim 1.Bnusiaue npuposl pearupyronux BEIecTB Ha CKOPOCTh XUMUYECKOUN peakiuu

B oxHO kosieHo cocyna JlanmonbTa Haserite 3 mut 1 M pacTtBop ykcycHOU KUCIOTHI ( 6%-HBIH pacTBOp), B APYroe KOJEHO MmoMecTure 2—3
rpanyisl nuHKa. Bo BTopoii cocyn Jlan- nonbra Haneiite 3 mit 1 M consiHoM kucnotsl ( 4%-HbIi), B Ipyroe KoJieHO — 2—3 rpaHyJibl IUHKA .
[Ipucoenunute cocyapl JIaHa0IbTa K MAHOMETPUYECKUM TPYOKaMm.

Obpamume gnumarnue! OTHOBPEMEHHO NepesieiiTe KUCIOTH B cocynax JlanmonpTa k rpanynaM nuHka. CpaBHUTE YPOBHU KHIKOCTH B
MaHOMETPUYECKUX TpyOKaX. Ydaluecs JeiatoT BbIBOJ O Pa3HONW CKOPOCTH XUMUYECKHUX PEaKIIHA .

Onvim 2. BnusiHue KOHLIEHTPAIMK PearupyoiX BEIecTB Ha CKOPOCTh XUMUYECKOH peakuuu
B onno koneHo cocyna JlangonbsTta HanenTe 3 Mt 4%-HOW COJITHOM KMCIIOTHI, B IPYro€ KOJIEHO IOMECTUTE 2—3 rpaHylibl IMHKA . Bo BTOpoil cocyn

Jlangonbra HaneitTe 3 Ma 10%-HOM COJITHON KHCIIOTHI, B IPYroe KoJIeHO — 2—3 rpanyibl uHKa. [Ipucoeannute cocynsl JlannonbTa K
MaHOMETPUYECKUM TPyOKaM.



Oo6patute BHUMaHue! OTHOBpEMEHHO NiepesieiiTe KUCI0Thl B cocynax Jlannonbra Kk rpanynam nuHka. CpaBHUTE YPOBHU JKUJIKOCTH B
MaHOMETPUYECKHUX TPYOKax. Ydaiuecs JeNaloT BBIBOI O Pa3HON CKOPOCTH XUMUYECKUX PEAKIIHA.

Onvim 3. BnusiHUE TeMIIepaTypbl pearupyromnux BENIECTB HA CKOPOCTh XUMUYECKOW PEaKIuu

B onHo xoneno cocyna JlanmonbTa Haneite 3 mut 10 % cosiHOM KUCTOTHI, B APYroe KOJEHO moMecTuTe 2—3 rpaHyiibl 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 IIUHKA.
[Ipucoeaunute cocynbl JIaHm0IbTa K MAHOMETPUIECKUM TPYOKaM.

Ob6patute BHUMaHue! OTHOBpEMEHHO NiepeseiiTe KUCIoThl B cocynax Jlannonbra K rpanyinaM nuHka. CpaBHUTE YPOBHU JKUJIKOCTH B
MaHOMETPUYECKHUX TPYOKaxX. Ydaruecs JesatoT BBIBO O Pa3HOW CKOPOCTH XUMHUYECKUX PEaKIUH .

Onvim Ne 4. BniusiHue NOBEPXHOCTH COTPUKOCHOBEHUS pearupyroIUX BEIIECTB Ha CKOPOCTh XUMUYECKON peaKIuu

B onHO xoneno cocyna JlannonsTa Hanente 3 mi 4%-HOM COJITHON KHCIIOTBI, B IPYro€ KOJICHO IOMECTUTE 1 T MpaMopa, B3ATOro B BUJ€ Kycouka. Bo
BTOpOM cocyn JlannonwsTra HaneiTe 3 M 4%-HOM CONSHOM KUCIOTHI, B APyroe KojieHo — | r nopomka Mmpamopa. [Ipucoennnure cocynsl Jlanaonbra k
MaHOMETPUYECKUM TPyOKaM.

Obpamume sHumanue! OTHOBPEMEHHO TEpEICHTE KUCIOTH B cocynax Jlanmonpra kK Mpamopy nuHKa. CpaBHUTE YPOBHU KUAKOCTH B
MaHOMETPUYECKUX TpyOKax. Ydaliuecs eiaioT BbIBOJ O Pa3HONW CKOPOCTH XMMHUYECKHUX PEaKIIUi.

Onwvim 5. Binsinune KaTaJin3aTopa Ha CKOPOCThb XAMHUYECKON pE€aKknuu

B crakan ¢ Bojoii, Harperoii 10 50 °C, momecTuTe 2 1eMOHCTpaMOHHbBIE MPoOUpKH ¢ 2 Mt 3% -HOTO pacTBOpa NepoKCua BOJOpoia. Beiiep:xuBaot
MPOOUPKH B BOJIE OKOJIO 2 MUH. M3BNeKkHUTe MPOOUPKU U3 BOJASHON OaHU U IPOJAEMOHCTPUPYHTE ydaIlIUMCsl pe3yabTaT — Ha CTEHKax MPOOUpKU
MOSIBUJIMCH MTY3BIPHKU Ta3a Kucjaopoa. B oqHy u3 npoOupok BHECUTE Ha KOHYHKE mmaTesns quokcua mapranna (IV) . HaGmronatot sHepruvnoe
BBIJICTICHUE KUCIOPOA.

Koumponvnvie sonpocwei: 1.0T kakux (HakTOpOB 3aBUCUT CKOPOCTh XuMudeckoil peakiuu? 2.ITouemy pa3ioxeHue nepokcuia BOA0poa B
MPUCYTCTBUH Auokcuaa mapranna (IV) cHadana uné€r oueHb ObICTPO, a 3aTeM 3aMeassieTcs?

1. 3apmanus s pa3BUTHA QYHKIMOHAIBHON IPAMOTHOCTH:



o
!

t B Tpu oguHaKOBEIE IPOOUPKH YUESHUKH HAJMIIM [0 5 MJI pacTBOPA COJISIHOM KUCIIOTHI OJIMHAKOBOM KOHIIEHTPALIUH.
B nepByto npoOupKy MONI0KUIN CTPYKKH KeJle3a, BO BTOPYIO — CTPYXKHU [IUHKA, B TPEThIO — CTPYKKH HEU3BECTHOTO CBETIIOTO SIPKO OJIECTALIEr0

Metaiia. Hanbosiee MHTEHCHBHO BbIJIeJI€HHE ra3a HAOMIOAaIN B TPeThel MpoOUpKe ¢ HEM3BECTHRIM MeTasioM. Bo BTopoii mpoOupke ¢ LHHKOM
MHTEHCUBHOCTD BbIIEJICHUS raza Obljla MEHbIIIE, UeM B TpeThel. B nmepBoii mpoOupke ¢ jkeae30M HHTEHCUBHOCTD BbIAECJICHUS ra3a Oblla HAUMEHBIIIEH.

a)JleiicTBue kakoro ¢akTopa, BIMSIONIET0 Ha CKOPOCTh peakinu, HaOmogam yqamuecs? 0) Kakoit MeTain MoTr HaXoIUThCs B TpEThel nmpooupke?
3anummuTe Ha3BaHUE METAJIA.

1. Ha rpaduke npeacraBieHa 3aBUCUMOCTb KOHIEHTPAIIMU UCXOAHBIX BEIIECTB U MPOJAYKTOB PEAaKLUU OT BpEMEHH MPOTEKaHUs peaKuu:
Puc. 20. I'paduix 3aBUCUMOCTH KOHIIEHTPAIIUU UCXOIHBIX BEUIECTB U MIPOIYKTOB PEAKIIMN OT BPEMEHHU MPOTEKAaHUS PEaKIH

OnpenenHTe, Kakas KpuBas OIMUCBIBACT USMCHCHUEC KOHICHTPAIMKU UCXOAHBIX BECIICCTB, a KaKasad — IIPOAYKTOB pCaKWH .
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