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IHosicuuTebHAdA 32N CKA
Paboyas mporpamma 1o XMMHUU Ha yPOBHE OCHOBHOT'O 00ILIEro 00pa3oBaHMs COCTaBJIEHA HA OCHOBE IOJIOKEHHH U TpeOOBaHMIA K pe3yabTaTaM
OCBOCHMS OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMBl, IpeAcTaBlIeHHbIX B DeepaabHOM TOCYAAPCTBEHHOM 00pa30BaTeIbHOM CTaH1apTe OCHOBHOTO
o01iero o0pazoBaHusi, yTBEPKACHHOTO MpUKa3oM MuHuctepcTsa oopazoBanus u Hayku P Ne 287 ot 31.05.2021, ¢ yuerom [IpumepHoii mporpammbl
BOCIIUTaHMUA,

Ha 6a3e nientpa «Touka pocTa» obecrieunBaeTcs peau3aius 00pa3oBaTeIbHBIX IPOrPaAMM €CTECTBCHHOHAYYHOUW U TEXHOJIOTHYECKON
HaIpaBJICHHOCTEH, pa3pad0TaHHBIX B COOTBETCTBHH C TPEOOBAHHUSIMU 3aKOHOATENbCTBA B chepe 00pa3oBaHUs U C yUETOM PEKOMEH I
®denepallbHOTO oreparopa yaeoHoro npeamera «Xumusiy». O0pa3zoBaTellbHAs MPOrpaMMa MO3BOJISIET HHTETPUPOBATEH PeaTl3yeMbIe 37¢Ch ITOIXOJIbI,
CTPYKTYPY H COJIEpXKAHHUE NIPU OpraHu3aIiu o0ydeHusl XUMHUU B 8—9 Kitaccax, BRICTPOSHHOM Ha 0a3e JIF000ro U3 JIOCTYIHBIX y4eOH0-METOINIECKUX
koMmiuiekcoB (YMK). Mcnons3oBanre 000pyaoBaHus IEHTpa

«Touka POoCTa» MO3BOJACT CO3AAaTh YCIIOBUAA:
e I paCHIMPCHUA COACPIKAHNA KOJBbHOT'O XUMHUYCCKOT'O 06pa3013aH1/151;
e  JIJI1 HOBBIIIECHMS MO3HABATEILHON aKTUBHOCTH 06yqa}oumxc;1 B CCTCCTBCHHOHay‘lHOﬁ O6J'IaCTI/I;

e JUIA Pa3BUTHUs JIMYHOCTU peOEHKA B Mpoliecce 00yueHHUs! XUMHUHU, €T0 CIIOCOOHOCTEH, (POPMHUPOBAHNUS U yIOBIETBOPEHUS COLMAIEHO 3HAYMMBbIX
MHTEPECOB U NMOTpeOHOCTEN;

*JIA pa6OTBI C OI[apéHHLIMI/I IOKOJIbBHUKaMHU, OpTaHU3allui UX Pa3BUTHS B PA3JIMYHBIX obmacTsax 06p330BaTeHLHOﬁ, TBOpquKOﬁ ACATCIIbHOCTH.

HpI/IMCHﬂﬂ I_II/I(I)pOBBIe J'Ia60paTOpI/II/I Ha YpOKax XUMHUH, yHallIUCCA CMOTYT BBIIIOJIHUTH MHOKECTBO J'IaGopaTOpHBIX pa60T " 3KCIICPUMCHTOB 110
nmporpamMmme OCHOBHOI IIKOJIBI.
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Kpartkoe onucanue noaxooB K CTPYKTypUpoBaHHIO MaTepuanoB B obpazosarensHoil nporpamme (OI1) mpencraBiieHbl ClieAyIONINE pa3eIibl:
1. .Metoapl n3y4ueHHsl BEECTB U XUMUUECKUX SIBJIEHUN. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMUM .

2. . IlepBoHayanbHBIC XUMUYECKHE MOHATHUS . 3 . PacTBOpEI. 4.OCHOBHBIE KJIACCHI HEOPTaHUIECKUX COeMHEHUH. 5. Teopus dMeKTPOITUTHIECKOM
auccouuanuu. 6. XuMuyeckue peakiuuu. /. XuMUYeCcKHe 3J1€MEeHTHI (CBOMCTBA METAJIOB, HEMETAJUIOB U UX COCTMHEHUN).

B OCHOBY BBIJACJICHUSA TAKUX PA3JACJIOB 3aJI0KCH XUMHYECKUH OKCIICPUMCHT, TpaAUIIMOHHAsl CUCTCMA U3YUCHUA XUMHHU. OcHoOBHOM (bOpMOﬁ yqe6H0171
JIESITCILHOCTH SBISCTCSI XUMUUCCKUM SKCIICPUMCHT, HpOBOIII/IMI)If/'I B BUJC Ha60paT0pHI)IX, MPAKTUYCCKUX pa60T u ZIGMOHCTpaIIHﬁ.
ILCMOHCTpaI_[I/IOHHHﬁ SKCIICPUMCHT IIPOBOJUTCA B TOM CJIydac, €CJIM OH OIIACCH AJII BBIITOJHCHUA YHAIIUMUCA WU UMEIOIIMNCS HpI/I60p MpeaCTaBJICH
B CIMHCTBCHHOM 3K3CMILIAPC.

15t u3ydeHus npeamera « XMMHSD» HA 3Tane OCHOBHOI0 0011ero o0pa3oBaHusi oTBoaMTes : 8 Kiacc - 68 yacoB; 9 kiacc —66 yacoB. [lanHas
oOpa3oBarenpHas IporpaMmma 00ecreunBaeT YCBOCHUE YUAIIUMHCS BAKHEHIITMX XMMUYECKUX 3aKOHOB, TEOPHUIl U TIOHATHIT; (HhopMHpYeET
MMpeaACTaBJICHHUE O POJIM XUMHUHU B OKPYXKAIOIIEM MUPE U )KU3HU YCJIOBCKA. HpI/I 9TOM OCHOBHOC BHUMAHUC YACIIACTCA CYIIHOCTUXNUMHNYCCKUX peaKuHﬁ n
METO/aM MX OCYILIECTBICHHS.

OI[HI/IM N3 OCHOBHBIX ITPUHIUIIOB ITOCTPOCHUA IPOTPAMMEBI SABJIACTCA MPUHIUIT JOCTYITHOCTH . 9KCHCpI/IMCHTaJIBHBIe JAaHHBIC, TIOJTYUCHHBIC
yqamuMuUcs Mpy BbIIIOJIHEHU N KOJIMUCCTBCHHBIX OIIBITOB, ITO3BOJIAIOT YUHAIUMCA CAMOCTOATCIIBHO J€JIaTh BBIBObI, BBISBIIATE 3dKOHOMCEPHOCTH.
HOI[XOI[BI, 3aJI0KCHHBIC B COACPIKAHUC MTPOTrpaMMbI Kypca, CO3Jar0T HGO6XO)II/IMBI€ YCi10oBUsA JJIs1 CUCTEMHOT'O YCBOCHHA yJallIlUMHUCA OCHOB HAaYKH, JJIA
obecneueHust Pa3BHUBAOUICTO U BOCIIUTHIBAIOICTO BO3ACHUCTBUS O6y‘IeHI/I}I Ha JIMYHOCTD Y4allerocs.

CDOpMI/IpyCMI)Ie 3HAHUA JOJKHBI CTaTh OCHOBOM CHCTEMEI Y66)K,Z[6HI/II\/’I IIKOJIbBHUKA, HECHTPAJIILHBIM SAPOM €0 HAYYHOTO MUPOBO33PCHHUA.

Onucanue MaTepuaIbHO-TEXHUUECKOM 0a3bl ieHTpa «Touka poctay,
HCII0JIb3YEeMOro ISl peain3auunodpa3oBaTe/IbHbIX NPOrPaMM B PAaMKaxX NPenoJaBaHUsi XMMUH

Hudghposaa (komnvromepnasn) nabopamopusa (IIJI), nporpaMMHO-aNIapaTHbIA KOMITJIEKC, JaTYMKOBAsk CUCTEMa — KOMIUIEKT y4eOHOTo
000pyI0BaHUSs, BKIIIOYAIOIINN U3MEPUTEIbHBIHN 0JIOK, HHTep(eic KOTOPOro MO3BOJIAET 00ECIeUnBaTh CBA3b C MEPCOHAIBHBIM KOMITBIOTEPOM, U HaOOP
JATYUKOB, PETUCTPUPYIOLINX 3HAUEHUS PA3NIUYHBIX (PU3NUECKUX BETUUHH.



Jlamyuk memnepamypul ni1amuno6wlil — IPOCTON U HAICKHBINA AATUUK, IPEJHA3HAYEH Ul U3MEPEHUS TEMIIEPATYPhl B BOAHBIX
pacTBOpax U B ra3oBbIX cpenax. meet paznuunbii quana3on usmepeHuid ot —40 no +180 °C. TexHuueckne XapakKTepUCTUKH JaTYMKA YKa3aHbl B
MHCTPYKLUU 110 KCIUTyaTaluuu. lamuux memnepamypel mepmonapuulil IpeiHa3HaueH 1 uaMepenust remmeparyp 10 900 °C. Mcnonb3yercs npu
BBIMOJIHEHUH paboT, CBSI3aHHBIX C U3MEPEHUEM TeMIlepaTyp IJIaMEHH, IJIaBICHUS U Pa3JI0KEHHSI BEILIECTB.

jlam YUK ONMUYECKOIL RIIOMHOCIU (leopumemp) — OpcaHa3Ha4YCH AJI1 U3MCPCHUA ONTUYECKOMN MIOTHOCTHU OKpaIlICHHBIX paCTBOPOB. I/ICHOJIbSyeTCH
IIpU U3YUCHUHN TEM ((PaCTBOpLI», «CKOpOCTB XUMHNYCCKUX peaKuHﬁ», OIIPCACIICHUHU KOHLICHTPAIUN OKPAIICHHBIX HOHOB.

Jlamyux pH nipegHa3HaueH A5 ©3MEPEeHUs BOJOPOIHOTO Mokasarens (pH) BOAHBIX pacTBOPOB B PAa3IMYHBIX UCCIEIOBAHUSAX 0OBEKTOB OKpYKaroIIen
CpEeIIbL.

ﬂamlmk 3Jlel<mp0np0800uocmu npeaHa3sHa4YCH 11 U3MCPCHUSA yI[CJII:HOfI QJICKTPOIIPOBOAHOCTHU )KHﬂKOCTCﬁ, B TOM 4YHCJIC U BOJHBIX paCTBOPOB
BCIICCTB. HpI/IMCHﬂCTCFI IIpHU U3YUCHUU TCOPUU BHCKTpOHHTquCKOﬁ Jucconuanru, XapakKTCpUCTUK BOAHBIX paCTBOPOB

Jlamyuk x10puod-uonoe NCnoab3yeTcs JUisl KOJIMYECTBEHHOTO OIIPEIETICHHS COAEepkKaHMsI HOHOB XJI0pa B BOJHBIX pacTBOPaXx, OYBE, MPOJYKTaX
nutanus. K natuuky nojkitouaercst HOHOceneKTUBHbIN anekTpos (MCO) (pabounii anekTpoa), NOTEHIMA KOTOPOTo 3aBUCUT OT KOHIIEHTpalUU
OIPEJIeNIIEMOr0 HOHA, B TAHHOM cliy4ae oT koHieHTpaiwu annoHoB Cl'. Tlorenuunan ICD onpeaesstoT OTHOCHTENBHO AIIEKTPO/Ia CPAaBHEHHS, KaK
MIPaBUII0, XJIOPCEPEOPSHOTO.

Jamuuk numpam-uono¢ NpeaHA3HAYCH I KOJIUYECTBEHHOTO ONPEAEICHHUS HUTPATOB B Pa3IMYHbIX 00BEKTAX OKPYXKAIOLIEH cpe/ibl: BOJE, OBOLIAX,
bpykTax, KOIO0ACHBIX U3JENUAX U T.JI.

Mukpockon yughpoeoii ipeHa3HauCH A U3y4eHus: (OPMbI KPUCTAIIIOB U HAOIIOIEHUS 32 POCTOM KPHCTAJUIOB.
. Ilpudop ona demoncmpayuu 3a8UcCUMOCIU CKOPOCMU XUMUYECKUX PEAKUUTL OM PA3TUYHBIX (PaKmopoe UCTIONb3YIOT MIPU U3YYEHUH TEMBI

«CKOpPOCTh XUMUYECKON peakuu» 1 TermioBoro 3ddexra xumudyeckux peakiuil. [[pudop 1aeT BO3MOXKHOCTH SKCIIEPUMEHTAIBLHO UCCIIEI0BATh
BJIMSTHUE HA CKOPOCTh XUMUYECKUX PEAKIUH CIEAYIOIUX (PAKTOPOB: MPUPOABI PEarupyIOIINX BEIIECTB, KOHLIEHTPALUN PEarupyroInX BEHIeCTB,
IUTOIAAM TPaHMIIbI pa3ziena (a3 B reTepOreHHbIX cUcTeMax (MMOBEPXHOCTH CONMPUKOCHOBEHUS MEX/1y PearupylolMMH BEIIECTBaMH ), TEMIIEPATYPHI,
KaTajan3aTopa, MHTHOUTOpA.

ITunemka-003amop — npuCIIOCOOJICHHE, UCTIONB3YEMOE B TAOOPAaTOPHH JUIl OTMEPUBAHUS ONPEIEICHHOr0 00beMa )KUAKOCTH. [IuneTku
BBIITYCKAIOTCS IEPEMEHHOI0 U TIOCTOSIHHOTO 00beMa. B KOMITIIEKTHI 000pyI0BaHMSI ISl MEIUIIUHCKUX KJIACCOB BXOAT YA0OHBIE TUIIETKU - J03aTOPbI
OJTHOKaHaJIbHbIE, TO3BOJISIOIINE HACTPOUTh HEOOXOIUMBIH 00BEM OTOMPAEMOIl JKUAKOCTH B TPEX Pa3IMYHBIX JHAala30Hax.

Ilpuéop ona nonyuenus 2a3z06 NCTIONb3yETCs Ui OTYUYESHUsT HEOONMBIINX KOJIMYECTB ra30B: BOAOPO/Ia, KUCIopoaa (M3 MEPOKCH A BOJOPOa),
YTJIEKHUCIIOTO Trasa.



Pabouas nporpamma no xumuu Jyuist 8—9 kiaccos
¢ HCNOJIb30BaHUEM 00opynoBaHusa neHTpa «Touka pocray

Ha 6a3e nentpa «Touka pocta» obecrednBaeTcsi pean3alys 00pa3oBaTeIbHBIX MPOTPAMM €CTECTBEHHO-HAYYHON M TEXHOJIOTUIECKON
HaIpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHUSAMHU 3aKOHO/IATENbCTBA B chepe 00pa3oBaHUs U ¢ yUCTOM PEKOMEH Al
®denepallbHOTO OIepaTopa Y4eOHOTo MpeaMeTa « XUMUS».

O06pa3oBarenbHast IporpamMma Mo3BOJISIET HHTEIPUPOBATH PEATTU3YEMbIE TIOJIXO0/Ibl, CTPYKTYPY U COJIep>KaHNE IIPU OpraHu3aluy 00y4eHUs] XUMHUU B
8—9 kiaccax, BHICTPOEHHOM Ha 6a3e M000ro U3 JOCTYMHBIX y4eOHO-MeToArnuecKux KomruiekcoB (YMK).

Hcnonb3oBanue obopynoBanus «Touka pocta» npu peannzanuu 1aHHoi OIl mo3Bosiser co3aath ycuoBHsL:
-JUIs PACIIMPEHUs COJEPKAHUS IIKOIBHOTO XMMUYECKOTI0 00pa30oBaHus;
-JIJ1s1 TIOBBIILIEHUS TIO3HABATEIbHOM aKTUBHOCTH 00Y4aIOIIKUXCS B €CTECTBEHHOHAY4YHOH 00J1acTH;

-JI71s1 pa3BUTHSL IMYHOCTH peOCHKa B Mpoliecce 00y4eHUsI XUMHUH, €ro CIOCOOHOCTEHN, POPMUPOBAHUS U YIOBIETBOPEHHS COLUATBHO 3HAUMMBIX
MHTEPECOB U NMOTPEeOHOCTEN;

-J171s1 pabOThI C OAAPEHHBIMM LIKOJIBHUKAMM, OpTaHU3alMK X PAa3BUTHS B PA3JIMYHBIX 00JIacTAX 00pa30BaTeIbHON, TBOPUECKOM 1€ATEIbHOCTH.

ITNTAHMPYEMBIE PE3VJIBTATBI OCBOEHU A
YYEBHOT' O ITPEJIMETA «XUMMSI» B OCHOBHOM IIIKOJIE

I/I3yquI/Ie XHUMHH B OCHOBHOM IIIKOJIE HaITpaBJICHO HA JOCTHUXKCHUEC O6y‘-IaI-OHH/IMI/IC$I JIMYHOCTHBIX, METAIPEAMCTHBIX U MMPEAMET HBIX PE3YJIHLTATOB
OCBOEHUS y4e€OHOI0 MpeIMeTa .

JInyHOCTHBIE pE3YyIBTATHI
JIn4HOCTHBIE Pe3yNbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOT'O 00I11€r0 00pa30BaHusl JOCTUTAIOTCA B X0/1€ 00y4EHHs] XUMUHU B €IMHCTBE y4eOHOU U
BOCIHUTATEIbHON AesITeabHOCTH OpraHu3aluy B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMHU U JyXOBHOHPABCTBEHHBIMU



HCHHOCTAMU, IPUHATHIMU B OGH_ICCTBG paBujIaM1 U HOPMAaMH ITOBCACHUS, U CHOCO6CTBYIOT nponeccaMm CaMOIIO3HAHUSA, CaMOPa3BUTUS U
COLMATN3AIINU 00yUYaAIOITUXCS .

JIMYHOCTHBIE PE3yAbTATHI OTPAKAIOT C(POPMUPOBAHHOCTH, B TOM YHCIIE B YACTH:

Hampuomuuecxozo eocnumanus

1. HIEeHHOCTHOTO OTHOLIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HACJIE/IMI0, TOHUMAHUS 3HAYEHUS X MUYECKOU
HayKH{ B )KU3HU COBPEMEHHOTI'0 00IIECTBa, CIIOCOOHOCTH BJIaJeTh JOCTOBEPHON MH(OpMAIUel 0 MepeoBbIX JOCTHKEHUIX U OTKPBITUAX
MHUPOBOM M OTE€YECTBEHHON XMMUH, 3aMHTEPECOBAHHO CTH B HAyUHBIX 3HaHUAX 00 yCTpPONCTBE MUpa U OOIIECTBA;

I'pasricoanckozo éocnumanus

1. MNpCACTAaBJICHHA O COLMUAJIBHBIX HOPpMaX H IIpaBHJIaX MCKINYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBEC, TOTOBHOCTH K pa3Hoo6pa3H0171 COBMECTHOM
ACATCIIbHOCTU IMPH BBIIIOJIHCHHUHU yT-Ie6HI>IX, IIO3HAaBATCJIIbHBIX 3a4a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3JJaHUN y‘Ie6HI)IX ITPOCKTOB,
CTPCMJICHUS K B3AUMOIIOHMMAHHWIO U B3aUMOIIOMOIIU B ITPOICCCE 9TOM y‘le6H0ﬁ ACATCIIBHOCTH, TOTOBHOCTH OLICHMUBATDH CBOC IIOBCACHUEC U
IMOCTYIIKH CBOUX TOBapI/IHIGI\/JI C MO3WIUN HPAaBCTBCHHBIX U IIPABOBBIX HOPM C y‘IéTOM OCO3HaHHuA HOCJ'IC)ICTBI/Iﬁ IMOCTYIIKOB;

l[elmocmu HAYYHO20 RO3HARUA

1. MHpOBO33pEeHUECKUX MPEACTABIECHUN O BEIIECTBE U XMMHUECKOH peaKlliy, COOTBETCTBYIOLIUX COBPEMEHHOMY YPOBHIO pa3BU TUS HAYKU U
COCTABJISIIOLINX OCHOBY JUJISl IOHUMaHUS CYITHOCTH HAyYHOW KapTHUHBI MUPA; MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS
IIPUPOJIbI, B3AUMOCBA35X YEJI0BEKA C IPUPOJHOMN CPEIOi, O POIU XMMHUH B IIO3HAHUU YTUX 3aKOHOMEPHOCTEN;

2. TO3HaBAaTEIbHBIX MOTHBOB, HAMIPABJICHHBIX HA MOTyY€HUE HOBBIX 3HAHHM 110 XUMUH, HEOOXOUMBIX JIsl 00bSICHEHUS HAOTI0JaeMbIX
MPOLIECCOB U SIBJICHUIA;

3. To3HaBaTEIbHON M MHPOPMAITMOHHOW KYJIBTYPHI, B TOM YHCIIe HABBIKOB CAMOCTOSITEIIbHON paboThI ¢ Y4€OHBIMU TEKCTAMH, CIIPABOYHON
JUTEPaTypPOH, TOCTYITHBIMU TEXHUYECKUMH CPEACTBAMH UH(DPOPMALIMOHHBIX TEXHOJIOTU;

4. wuHTepeca K 00yUYeHHUIO M IO3HAHUIO, TI0003HATEILHOCTH, TOTOBHOCTH M CIOCOOHOCTH K caM00Opa30BaHuUIO0, HCCIIE0BATENbCKOM
NesITeIbHOCTH, K OCO3HAHHOMY BbIOOpPY HANPaBICHHOCTH U YPOBHS 00Oy4eHHUs B JaJIbHEHIIEM;

Dopmupoeanun Kyaomypul 300p06bs

1. oco3HaHus IEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOIIIECHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha 37I0POBBI 00pa3 KU3HU, OCO3HAHUS
MOCJIEACTBUM U HENPUSITUS BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS alIKOT0Jis, HAPKOTUKOB, KYpEHUs), HEOOXOAUMOCTH COOJIOICHUS MPaBUI
0€30MaCHOCTH IIPU OOPAIICHNU C XMMUYECKHMH BEILIECTBAMHU B OBITY U PEaIbHOM JKU3HHU;



Tpyooeozo éocnumanusn

1. KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, y4eOHOUCCIIE0BATENLCKOM, TBOPUECKOM U APYTUX BUAAX JIEATEIHHOCTH;
MHTEpeca K MPAKTUYECKOMY U3yUeHHIO podeccuil u Tpyaa pa3IMyHOro poja, B TOM YMCIIe HA OCHOBE IPUMEHEHUS PEIMETHBIX 3HaHUH 110
XMMHUHU, OCO3HAaHHOT'O BBIOOPA MHANBUYAIBHOM TPACKTOPUH MTPOAOIDKEHHSI 00pa30BaHUs ¢ yUCTOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K
XMMHUH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

IKon02uUecK020 60CRUMAHUA

1. »sKo0JIOrHYECKH 1EIeCO00pa3HOT0 OTHOIIECHUS K MPUPO/IE KaK UCTOUYHUKY KU3HHU Ha 3eMJIe, OCHOBE €¢ CYIIeCTBOBAHMS, TOHUMAaHUS IIEHHOCTH
3JI0pOBOTO U O€30MacHOr0 00pa3a KU3HU, OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (DU3HUECKOMY U IICUXUYECKOMY 3/10POBbIO, OCO3HAHUS
LIEHHOCTHU COOJII0IEHUSI TPaBUIT OE30IIaCHOTO TOBEACHUS IIPU padOTEe ¢ BEIIECTBAMH, a TAK)KE B CUTYALIUSIX, YTPOKAIOIIMUX 3I0POBBIO U KU3HU
JIIOJICH;

2. cnocoOHOCTH MPUMEHATH 3HAHUS, TOJTy4aeMble ITPH N3YUYEHUH XHUMHUH, [T PEHICHUS 3a/1a4, CBI3aHHBIX C OKPYXKAIOIIEH MPUPOTHON Cpeoi,
MIOBBIIICHUS YPOBHS 9KOJIOTHYECKON KYJIbTYPHI,0CO3HAHMUS TII00AIHOTO XapaKTepa SKOJIOTHIECKUX MPOOJIEM H ITyTeH UX peIIeHus
IIOCPEICTBOM METO0B XUMMUH;

3. DJKOJIOTHYECKOTo MBIINJICHUSA, YMCHHA PYKOBOACTBOBATHCA UM B HOSH&B&TGHLHOﬁ, KOMMyHI/IKaTI/IBHOI\/'I u COHHaHBHOﬁ ITPAKTHKE.

MeranpeaMeTHble pe3yJIbTaThI

B cocraBe mMeTarnpeiMETHBIX pe3yIbTaTOB BbIAEIAIOT 3HAUYMMbIE AJ1s1 (POPMUPOBAHMSI MUPOBO33PEHUSI 001LIEHAyYHbIEe TOHSTHS (3aKOH, TEOPHS,
HPUHINI, TUIIOTE3a, GaKT, CUCTEMA, ITPOLECC, IKCIIEPUMEHT U JIp.), KOTOPbIE UCHOJb3YIOTCS B €CTECTBEHHOHAYYHBIX YUEOHBIX MpeMeTax U
MO3BOJIIOT Ha OCHOBE 3HAHUH U3 3TUX MPEIMETOB (hOPMHUPOBATH NMPEACTABIECHUE O LIEJIOCTHON HAYYHOW KapTHHE MUpa, U YHUBEpCalbHbIE yueOHbIE
neiicTBus (Mo3HaBaTeIbHbIE, KOMMYHUKATHBHBIE, PETYISTUBHbIE), KOTOPBIE 00eCTIeYnBalOT (POPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIEHOMY
IUTAHUPOBAHMIO U OCYIIECTBICHUIO YU€OHOH 1eATEIbHOCTH.

MeTtanpeamMeTHbIE pe3yIbTaThl OCBOCHHS 00pa30BaTENbHOM MPOTrPAMMEI 110 XUMHUU OTPAXKAIOT OBIIAJICHUE YHUBEPCAIBHBIMU MO3HABATEIHLHBIMU
JIEHCTBHSAMU, B TOM YHCIIC:

Bbazoevimu nozuueckumu oeiicmeuamu

1. yMmeHueM MCHOIB30BATh MPUEMBI JJOTMYECKOTO MBIIIJICHUS TPU OCBOSHUM 3HAHHM: PACKPBIBATH CMBICII XUMUYECKUX MOHATUHN (BBILAEATH UX
XapaKTepHbIe IPU3HAKH, yCTAaHABIMBATh B3aMMOCBS3b C IPYTUMH OHATUSAMH ), UCIIOJIb30BaTh MMOHATHUS JUIsl OOBSICHEHUS OTAENbHBIX (PAKTOB U
SIBJICHHIA; BEIOUPATh OCHOBAHMS U KPUTEPUU JUISI KJIaCcCU(UKALMN XMMUYECKHX BEIIECTB U XUMHUUECKUX PEAKIUN; yCTaHABIUBATh TPUYHMHHO-



CIIEICTBEHHBIE CBSI3U MEX1y 00bEKTaMU U3YUEHUS; CTPOUTH JIOTUYECKUE PACCYXACHUS (MHAYKTUBHBIE, JI€1YKTUBHBIE, [10 aHAJIOTHH); J€JIaTh
BBIBOJIbI U 3AKJIIOYECHUS;

2. yMEHHUEM MPUMEHSTH B IPOIIECCE MO3HAHUS CHMBOJIMUECKUE (3HAKOBBIC) MOJIENIH, UCTIOIB3YeMbIE B XUMHUH, PEOOPA30BBIBATH IIIHPOKO
MIPUMEHSIEMbIE B XUMUU MOJICTbHBIC TIPEICTABICHUS — XUMHUYECKHI 3HAK (CHMBOJI AJIEMEHTA), XUMUYecKast popMylia U ypaBHCHHE
XUMHUYECKOHN peaklMi — MPH PEIIeHUH y4eOHOMO3HABATENbHBIX 3a/1a4; C YUETOM 3TUX MOJENIbHBIX IPEICTABICHUN BBISBIATH U
XapaKTEepPU30BaTh CYIIECTBEHHBIC MPU3HAKU N3YYaEMBIX 00bEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUN;

ba3zoevimu uccneoosamenvckxumu oeicmeuamu

1. YMCHHEM UCHOJIB30BATh MMOCTABJICHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA MTO3HAHUA, 4 TAKIKC B KAYE€CTBC OCHOBBI JJIs1 (bOpMI/IpOBaHI/IH
THIIOTE3ELI IO MMPOBEPKE MMPABUIIBHOCTHU BBICKA3BIBACMBIX CY)KHCHHfI;

2. TPHOOPETEHHUE OMbITA 10 IJIAHUPOBAHUIO, OPTAaHU3AIUU U TPOBEACHUIO YYCHUYECKIX IKCIIEPUMEHTOB: YMEHUE HA0I0IaTh 33 X0 JIOM
nporiecca, CaMOCTOSTEIBHO MPOTHO3UPOBATH €T0 Pe3yJbTaT, (POPMYITHPOBATH 00OOIIECHUS U BBIBOJIBI 110 PE3yJIbTaTaM IIPOBEJICHHOTO OIIbITA,
WCCIIE0BAHMS, COCTABIIATH OTUYCT O MPOJICTaHHOM paboTe;

Pabomoii c ungpopmayueii

1. ymeHueMm BbIOMpATh, aHATTM3UPOBATH U UHTEPIIPETUPOBATH UH (DOPMALIMIO Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, TOIYy4aeMYIO U3 pa3HbIX
HCTOYHUKOB (HAYYHONOIYJISIpHAS JIMTEPATypa XUMHUUECKOTO COJIepKaHus, CIIpaBOYHbIE Mocolus, pecypcebl IHTepHETA);

2. yMEHHUEM MPUMEHSTH PA3IMIHBIC METOIBI U 3aITPOCHI IPH 110 UCKE U 0TOOpE HH(POPMAIIHH U COOTBETCTBYIOIIHMX JAHHBIX, HEOOXOTUMBIX JIJIS
BBITIOJIHEHUS YU€OHBIX U MO3HABATEIBHBIX 33/1a4 OMPEICICHHOTO TUIIA; MPUOOPETEHNE ONbITa B 00JIACTH MCIIOIH30BaHUs HHGOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIaJIEHUE KYJIbTYpPOl aKTUBHOTO UCTIOJIb30BAHMS PA3IMUHBIX IIOUCKOBBIX CUCTEM;

3. yYMEHHEM HCIONb30BaTh U aHAIU3UPOBATH B MpoLecce y4eOHOM U UCCIIE0BATENLCKOM NesTeTbHOCTH HHPOPMALIUIO O BIUSIHUU
MIPOMBIIIJIEHHOCTH, CEITLCKOTO X0341CTBA U TPAHCIIOPTa Ha COCTOSIHUE OKPYXKAIOUIEH MPUPOTHON Cpebl;

Ynueepcaﬂbubmu KOMMYHUKAMUBHbIMU oeiicmeuamu

1. ymenuem 3azmaBaTh BOIPOCH! (B X0/1€ AUAIOTa H/WIN AUCKYCCUH) 110 CYIIECTBY 00CYXAaeMOi TeMbl, OPMYITUPOBATH CBOU MPEAIOKEHUS
OTHOCHUTEIIBHO BBIIIOJIHEHUS NIPEVIOKEHHON 3a]a4u;

2. TpUOOpETEeHUE OMbITa MPE3CHTALUH PE3YIbTATOB BBHIOIHEHUSI XUMHUUECKOT0 SKCIIEpUMEHTa (JTaOOpaTOPHOTO OIBITA, J1a00OPaTOPHON PabOTHI MO
MCCIICZIOBAaHHIO CBOMCTB BEIIECTB, y4eOHOTO MPOCKTA);

3. 3aUHTCPCCOBAHHOCTL B COBMECTHOH CO CBCPCTHUKAMU MO3HABAaTEIbHOU U I/ICCHCILOBaTCHLCKOfI ACATCIIBHOCTH IPpHU PCIICHUNU BO3HUKAKOUINX
mpo0JieM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS MO3UITUH (00CYKIeHNsI, 0OMEH MHEHUSIMHU, «MO3TOBBIC IITYPMBI» | JIp.);



Ynueepcanvnvimu pecynamusnvimu deiicmeuamu

1.

2.

YMEHHEM CaMOCTOSTEIBHO OMPEACIISATH eNIU ASSITeNbHOCTH, TUIAHUPOBATh, OCYIIECTBISATH, KOHTPOJIUPOBAThH U MPU HEOOXOIUMOCTH
KOPPEKTUPOBATh CBOIO JESATENILHOCTD, BEIOMpATh Hanboee 3 eKTUBHBIE CIIOCOOBI pellieHUs] yueOHBIX U MMO3HABATENIbHBIX 33]1a4,
KOPPEKTHPOBATH MPEITIOKEHHBIN AJITOPUTM JICHCTBUH MPHU BBITOJHEHUU 33JaHUI C YIETOM MMOTYICHHSI HOBBIX 3HAHUH 00 N3yd4aeMbIX
00BEKTaX — BEILECTBAX U PEAKIIHIX;

YMCHHEM UCITIOJIB30BATh U AHAJIU3UPOBATH KOHTCKCTBI, IPCAJIaracMbIC B YCJIOBUU 3a,I[aHPIﬁ.

[IpenmeTHbIE pE3ynbTATHI

B cocraBe npeamMeTHBIX pe3ynbTaTOB MO0 OCBOCHHUIO 00513aTEILHOTO COICpKaHUs, YCTAHOBIIEHHOTO JaHHOUW MPUMEpPHO# padodeil mporpaMMoi,
BBIJICTISIIOT: OCBOCHHBIC 00YYAIOIIMMUCS HAyYHBIC 3HAHUS, YMCHHSI U CITIOCOOBI JACUCTBHIA, CIICIIU(PUICCKHE IS TPEAMET HOM 00macTH « XUMHUS», BUIBI
JESATENIbHOCTH T10 MOJYYEHUIO HOBOTO 3HAHUS, €r0 HHTEePIIPEeTaluu, MpeoOpa3oBaHUI0 U IPUMEHEHHIO B PA3JIMYHbIX YU€OHBIX U HOBBIX CUTYaI[HsX.

[IpeameTHbIe pe3ynbTaThl MPEACTABICHBI IO TOAaM 00yUYEHHUS U OTPAXKAIOT CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS CIASAYIOMNUX YMEHUM:

8 KJIACC

1.

PAackpuléams CMbICI OCHOBHBIX XUMUYECKHX TIOHATUI: aTOM, MOJIEKYJIa, XHMUYECKHI 2JIEMEHT, IPOCTOE BEIIECTBO, CJI0KHOE BELIECTBO, CMECH,
BaJICHTHOCTb, OTHOCHUTENbHASL aTOMHAsl U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas JA0JsI XUMHUYECKOTO
3JIEMEHTA, MOJIIPHBIN 00bEM, OKCHJ, KUCII0Ta, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULIATETLHOCTD, CTETIEHb OKUCIICHUS, XUMHUECKas peaKIys,
TEII0BOM 3P PEKT peakinu, KIacCU(PUKaLUs PEaKINil, XUMUUYECKasl CBSA3b, PACTBOP, MaccoBasi 10JIsI BEIIECTBA B PACTBOPE;

UITIOCMPUPOSams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH (CM . 1T . 1) M IPUMEHSITh 3TH MOHSATHS IIPH ONMCAHUY BEIIECTB U UX
MIPEBPAILCHHI;

UCNOIb306aMb XUMUYECKYIO CUMBOJIMKY /71l COCTaBJICHUS (POPMYIT BELIECTB U YPAaBHEHUN XUMUYECKUX PEaKILIUi;

onpedensims BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX; CTENICHb OKUCIICHHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX;
MIPUHA/IIEKHOCTD BEILIECTB K ONPEeICHHOMY KJlacCy COeTUHEHUH 1o ¢popMyiaM; BU XUMUYECKOU CBA3M (KOBAaJEHTHAsI U HOHHAs) B
HEOPraHUYECKUX COECIUHEHMSIX;

packpvieams cmubicn iepuoandeckoro 3akona Jl. M. Meneneesa: 1eMOHCTPUPOBATh TOHMMAHUE IEPUOANYECKON 3aBUCIMOCTH CBOWCTB
XUMHUYECKHX 3JIEMEHTOB OT UX IOJIOKEHUS B IIEPUOJINYECKON CHUCTEME; 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUs, 3aKOHA ABOTaJpo; ONUCLIBAMb U XApaKmepu3oeams TAOINYHYI0 GOpPMY MEPHUOAUUECKON CUCTEMbI XMMUYECKUX
AJIEMEHTOB: pa3iINuaTh MOHATHUS «TJIaBHAs nmoArpynna (Arpynmna)» u «nobdouyHnas noarpymnmna (brpymnmna)y, mansie u OonpIine

NEPUOJIbl; coomHocums 0003HaYEHUs1, KOTOpble UMetoTcs B Tabiuue «[lepuoanueckas cucteMa xumudeckux aneMeHToB . Y. MenaeneeBa» ¢



YU CJIOBBIMU XapPAKTCPUCTUKAMU CTPOCHUA ATOMOB XUMHWYCCKUX 3JICMCHTOB (COCTaB U 3apsan aapa, O6IJ.I€€ YU CJIO 3JICKTPOHOB U pacCiipCaAciICHUC
HX 110 3JICKTPOHHBIM CJIOSIM);

6. xnaccuguyuposams XUMUYECKHE HIEMEHTHI; HEOPTaHUYECKHE BEIIECTBA; XUMUYIECKUE PEAKIIUU (10 YUCITY U COCTABY YYaCTBYIOIIUX B
pEaKIuy BEIIECTB, M0 TEILIOBOMY dPPEKTY);

1. xapakmepuszoeanib (OnMCbZGCZWZb) 06H_[I/I€ XUMHYECKHE CBOMCTBA BEIICCTB PA3JIMYHBIX KJIACCOB, MOATBEPIKAASA OIMMCAHUC ITPUMC paMU
MOJICKYJISIPDHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKHUX peaKI_II/II‘/‘I;

8. npocrHo3upoeantv CBOMCTBa BCIICCTB B 3daBUCUMOCTH OT UX KAaUCCTBCHHOI'O COCTaBa, BO3MOKXHOCTH IIPOTCKAaHUA XUMHYCCKUX IIPC BpaH_IeHI/Iﬁ B
Pa3JIMIHBIX YCIOBHAX,

9. 6blyUCHAMb OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO TOJI0 XMMUYECKOTO 3JIEMEHTa 10 (opMyIe
COEJIMHEHMS; MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE; IPOBO JUTh PACUETHI 10 YPAaBHEHUIO XMMHUUYECKOIN peakliuu;

10. npumensms OCHOBHBIC OIICpaliin MBICIIMTEIbHOMU ACATCIIbHOCTU — aHaJIM3 U CHHTC3, CPABHCHHUC, 0606H_ICHI/IC, CHUCTCMAaTHU3aluLo,
KHaCCHq)HKaHI/IIO, BBIABJIICHUEC TPUYHUHHOCICACTBCHHBIX CBsI3CH — JJI1 U3YUCHU A CBOMCTB B€IICCTB U XUMHNYCCKHNX peaKHHfI; €CTCCTBCHHO-
HAaYYHBbIC METOAbI ITO3HAHUS — Ha6J'II-OI[eHI/Ie, HU3MEPCHUC, MOACIIMPOBAHUC, SKCIICPUMCHT (peaHLHHﬁ u MBICHCHHBIﬁ);

11. creoosamsb npaBUIaM MOJIb30BaHUS XUMUYECKON OCY0HM U JaOOpaTOPHBIM 000pYI0BaHUEM, a TAaKXKe IpaBUIaM OOpaIeHHs C BELIECTBAMU B
COOTBETCTBUH C MHCTPYKIIUSMHU I10 BHITIOJTHEHHUIO JTA0OPATOPHBIX XUMHUECKUX OIIBITOB 110 TIOTYYEHHUIO M COOMPAHHIO ra3000pa3HBIX BEIIECTB
(BoZOpOAa M KUCIIOPOJ1a), IPUTOTOBICHUIO PACTBOPOB € OTIPEIeIEHHOW MacCOBOM J0J1el paCTBOPEHHOTO BEILIECTBA; INIAHUPOBATh U MPOBOAUTH
XUMHAYECKHE IKCTIEPUMEHTHI IT0 PACIIO3HABAHHUIO PACTBOPOB MIENIOUEH U KUCIOT ¢ TOMOIIBI0 HHINKATOPOB (JlakMmyc, (heHondTanenH,
METHJIOpaHXK U JIp.).

9 KJIACC
1. packpwvieams cmbici OCHOBHBIX XMMUYECKHUX MOHATHIA: XUMUYECKUNA 3JIEMEHT, aTOM, MOJIEKYJa, HOH, KATHOH, aHHOH, IPOCTOE BEIIECTBO,
CJIO’KHOE BEIIECTBO, BAJICHTHOCTD, AJIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XMMUYECKasl PEaklnsl, XUMHYECKas CBA3b, TEIUIOBON
3 dEKT peakuu, MOJIb, MOJISIPHBIM 00BEM, PACTBOP; SIEKTPOIUTHI, HEAIEKTPOIMUTHI, HIEKTPOIUTHUECKAS TUCCOLUAIINS, PEAKLIUH HOHHOTO
oOMeHa, oOpaTuMble U HEOOpAaTUMBbIe peaKLUU, OKHCIUTEIIbHOBOCCTAHOBUTENIbHbIE PEaKIIMU, OKHUCIUTENb, BOCCTAHOBUTEIb, OKUCICHHUE U
BOCCTaHOBJICHHE, AJUIOTPOIHUS, aM(POTEPHOCTh, XUMUYECKast CBSA3b (KOBaJICHTHAs, HOHHASI, METAJUINUYeCKasi), KpUCTAJUINYECKas peleTka,
KOPpO3Hs METAIIJIOB, CIUIaBbl; CKOPOCTh XUMUYECKOW peakIuy, MpeaenasHo gonyctumas kol nentpanus (II1K);

2. unmocmpupoeams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH (CM. I1.1) M IPUMEHATH 9T MOHSTHUS NPU ONMCAHUU BELIECTB U UX
[IPEBPAILICHHUI;



10.

11.

12.

13.

UCNOIb306aMb XUMUYECKYIO0 CHMBOJIMKY JUISL COCTaBJICHUS (POPMYJT BEIIECTB U YPAaBHEHUH XUMHUYECKUX PEaKLUii;

onpeoensims BaJCHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B COSAMHEHUSIX PA3IMYHOTO COCTABA; MPUHATIC)KHOCTh BEILIECTB K
OIpeeICHHOMY KJIacCcy COSAMHEHHM 10 popMyiaM; B XUMUYECKON CBS3H (KOBaJICHTHAs, HOHHAs, METAJUIMUECKasi) B HEOPIraHUYECKUX
COEMHEHUSX; 3apsi/l MOHA 110 XUMHUUECKOH (popMyIie; XapakTep cpe/ibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTMHEHUMN, THIT
KPUCTAJUIMYECKOMN pEeIETKH KOHKPETHOTO BEILIECTBA;

packpwvleams cmbica iepuoanueckoro 3akona J{. 1. MenneneeBa u JeMOHCTPUPOBATH €TO

MMOHUMAaHUE: ONUCHIBAMb U XAPAKMepu306ams TaONUUHYI0 POpMY MEPUOAUYECKON CHUCTEMbI XUMHUUECKHUX 3JIEMEHTOB: pa3IndaTh NOHATUS
«rnaBHas noArpymnmna (Arpymnmna)» u «nobounas noarpynna (bpynna)», mansie u 601bIlIKMe TEPUOABL; COOMHOCUMb 0003HAUYCHUS, KOTOPBIE
HMMEIOTCS B IEPUOINYECKON TaOJIHIIE, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUECKHUX JIEMEHTOB (COCTaB U 3apsia AJipa,
o0111ee YMCIIo 3JIEKTPOHOB U PACIPEICICHNE UX 10 SJIEKTPOHHBIM CIIOSM); 00bACHAMb 00IIHNE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
3JIEMEHTOB M MX COCAMHEHUH B IIPe/ieNiaX MaJIbIX IEPUOJIOB U IIABHBIX MOATPYII C YIETOM CTPOCHHS UX aTOMOB;

Kaaccupuyupoeams XUMUYECKUE IEMEHTbI; HEOPraHUYECKHE BEIIEeCTBA; XUMUUECKUE peakIiK (II0 YUCILy U COCTaBYy y4acTBYIOLIUX B
peaxkiuy BEIeCTB, 0 TEINIOBOMY 3P EKTY, 10 U3MEHEHHIO CTETIEHEH OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB);

xapakmepuzoeambs (Onqul@dl’l’lb) 06H_[I/Ie XUMHYECKHE CBOMCTBA BEIIECTB PAa3JIMIHBIX KJIACCOB, IMOATBEPIKAAS OIMUCAHUC ITPUME PaMU
MOJICKYJISIPDHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIUX XUMHUYCCKUX peaKHHﬁ;

cocmaenisiims YpaBHCHUSA BHCKTpOHI/ITI/I‘{CCKOﬁ Aucconmranuu KUCJiaoT, LIeno4Yel u COJ'ICI\/’I; IIOJIHBIC 1 COKpaH_IéHHLIe YpaBHCHUA peaKHI/Iﬁ HOHHOTI'O
O6MeHa; YpaBHCHUA peaKHHﬁ, MOATBCPIKAAOIMIUX CYIIICCTBOBAHUC TeHETHYECKOM CBS3U MCKAY BCHICCTBAMHU PA3JINYHBIX KIIACCOB;

packpbvieamsb CYIIHOCTb OKUCIUTCIIBHOBOCCTAHOBUTCIIBHBIX peaKuHﬁ IMOCPEACTBOM COCTABJICHUA 3JICKTPOHHOT'O OajaHca 3TUX peaKHHﬁ;

NpPOCHO3UPO6amMb CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX CTPOCHMS; BOBMOXHOCTH MPOTEKAHUSI XUMUUYECKHUX MPEBPAIICHUI B pa3IMUHbBIX
YCIIOBHUSIX;

8bIUUCIAMb OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaCChl BEIIECTB; MACCOBYIO JOJI0 XUMHUYECKOTO AJIEMEHTa Mo (op MyIie
COEIMHEHMS; MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUYECKOM peaklnu;

ciedosams TIPABUIIAM TTOJIH30BAHIS XUMHUECKOH MOCY/I0H 1 JJAOOpaTOPHBIM 000pYJIOBAaHHUEM, A TAKXKE IPaBHIIaM OOPAIEHHS C BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKLIUSMHU I10 BHIIIOJHEHUIO JTA0OPATOPHBIX XUMHUECKUX OMBITOB MO MOJYYECHUIO U COOMPaHUIO ra3000pa3HbIX BELIECTB
(aMMHaKa U yrieKucsoro rasa);

npo8ooUmMsb PeaKuy, MOATBEPKAAI0NINE KaYECTBEHHBIN CO CTaB Pa3IMYHbBIX BEIECTB: PAaClO3HABATH OMBITHBIM IYTEM XJIOpU OPOMU, HOAMI,
kapOoHaT, gocdar, cunukar, cyiabdpaT, THAPOKCUINOHBI, KATHOHBI AMMOHHS Y MOHBI H3yYE€HHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;



14. npumernssims OCHOBHBIE OTIEPAIIMH MBICITUTEIILHON NESTEIILHOCTH — aHaJIN3 U CUHTE3, CpaBHEHUE, 0000IIeHNE, CHCTEMATH3aIUIO, BBISIBICHUE
MPUYUHHOCIICICTBEHHBIX CBSI3€M — JIJIsl U3y4YEHUsI CBOMCTB BEILIECTB U XUMUUYECKHUX PEAKIIMi; €CTECTBEHHOHAYYHBIE METO/IbI TO3HAHUS —
Ha0II0IcHUE, U3MEPEHNE, MOICTTUPOBAHHUE, SKCIIEPUMEHT (peabHbIN ¥ MBICJICHHBIH ).

Conep:xanue nporpamMmsl
Xumus 8 kiaace
(68 yacos, 2 yaca B He€eTI0)

HavaabHble NOHATHA U 3aKOHBI XUMHH

Tena u BemectBa. CBOMCTBa BemiecTB. DTaJOHHBIE (U3NYECKHE CBOWCTBA BEHIECTB. Marepuainbl U MaTepHasioBe/neHHe. Poimb xumun B
AKHU3HU COBpeMEHHOTro obmiecTBa. OTHOIIEHHE 00lIecTBa K XUMUU: XeMOpuIns 1 xeMopoOusi.

Mertons! n3yuenus xumun. Habmonenue. OxcnepuMenT. MoaenupoBanue. Moienn MaTepuaibHble U 3HAKOBBIE WJIM CUMBOJIBHBIE.

I'a3el. Kuakoctu. TBepable BemiecTBa. B3auMHbe NEpexo/ibl MEXKIy arperaTHbIMU COCTOSTHUSIMU BEIIECTBA: BO3TOHKa (cyOinManus) u
necyonumManivs, KOHACHCcallus U UClapeHue, KpUCTaIIM3allis U TIaBJIeHHE.

®dusnueckue sBIeHUA. YnCThbIE BellecTBa U cMecu. ['oMoreHHble M rereporeHHsle cMecu. Cmecu ra3o00pas3Hble, >KUIKUE U TBEPIBIE.
CrniocoObl pa3fenenus cMeceil: IeperonKa, Uii AUCTUIIALNS, OTCTauBaHue, GUIbTPOBaHUE, KPUCTAIIIN3ALMS NI BhIIapUBaHue. XpomaTtorpadus.
[TpumMeHeHue 3TUX cr1OcOOOB B TaOOPAaTOPHOM NMPaKTHKE, HA MPOU3BOJCTBE U B OBITY.

XuMudeckue 3JaeMeHTbl. ATOMbI U MoJieKyibl. IIpocTele M ciokHble BemiecTBa. AJUIOTponus Ha npumepe kucinopoga. OCHOBHbIE
IIOJIOXKEHUSI aTOMHO - MOJIEKYJIIPHOTO yueHHUs. FIoHbI. BenjecTBa MOJIEKYIIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS.

3Haku (CHMBOJIBI) XMMHYECKUX d3JeMeHTOB. WHdopmanus, KOTOpyr0 HECyT 3HAaKM XHMHUYECKHX 3JIEMEHTOB. DTUMOJIOTHS Ha3BaHHM
HEKOTOPBIX XUMHUYECKHX dSJeMeHTOB. Ilepmomuueckass Ttabmuna xumuyeckux osaementoB JI. M. MengeneeBa: KOPOTKONEPHOAHBIH U
JUIMHHONIEPUOAHBIN BapuaHThl. [leproas! u rpynnsl. ['maBHas v mobouyHast moArpymnmnsel, Wik A- u b-rpynnel. OTHOCHTENbHASI aTOMHAs Macca.

Xumunyeckue Gopmyisl. Maaekcel u ko3@duimientsl. OTHOCUTEIbHAS MOJEKYJspHas Macca. MaccoBasi A0Sl XUMUYECKOTO 3JIE€MEHTa B
coeauHenuu. MHpopmanus, KOTOpyIO HECYT XUMUYecKre (OpMyIIb.

BanentHocts. CTpykTypHBbIE (QopMynbl. XUMHYECKHE JJIEMEHTHI C TOCTOSHHONM M TIEPEMEHHOW BAJICHTHOCTHIO. BBIBOJ (QopMyIbl
COEJMHEHUS 10 BajleHTHOCTU. OmpeesieHre BaJIeHTHOCTH XUMHUYECKOT0 3JIeMeHTa 1o (opmyine BemiectBa. CocTaBieHre Ha3BaHUM COEIMHEHU,
COCTOSIIIMX U3 ABYX XUMHUYECKUX DJIEMEHTOB, 110 BaJICHTHOCTH. 3aKOH ITIOCTOSHCTBA COCTAaBa BELICCTB.

Xumuueckue peakuuu. PeareHTsl U mpoaykThl peakuuu. [Ipu3HaKM XMMHUYECKUX PEaKLMH. YCIOBUSA HUX IPOTEKAaHUS U IPEKpaLCHUS.
Peakunn ropeHus. DK30TepMUUECKHUE U SJHIOTEPMUYECKUE PEAKIUH.



3aKOH COXpaHEHHUsI MacChl BeIeCTB. XUMHUYECKHe ypaBHeHHsI. COCTaBIeHNE XUMUYECKUX yYpaBHeHUH. H(popmanus, KOTOpyro HECET
XUMHUYECKOE YpaBHEHHUE.
Knaccugukanus XMUMUYECKUX PeakLUil 110 COCTaBy M YHMCIy peareéHTOB M MPOJIYKTOB. THUIIBI XMMUYECKUX peakuuil. Peakiuu coeauHenus,
pas3ioxeHus, 3amenieHus 1 ooMena. Karanusaropsl u kaTamus.
IIpakTuyeckue padoThl
1. 3HaKOMCTBO € J1a00opaTOpHBIM 000pyROoBaHKUEM. [IpaBuila TEXHUKH O€30MIaCHOCTH IIPU PabOTe B KAOMHETE XUMHH.
2. AHanu3 No4BbI
BaxHeililue npeacraBuTe/ M HeOPraHudecKux BeuecTs. KomyecTBeHHbIEe OTHOLLIEHUS B XUMUH
CocraB Bo3ayxa. [Tonstue 06 06bEMHOM 10J1€ KOMIIOHEHTa IPUPOAHOM ra3oBoil cMecH — Bo3ayxa. PacueT 06bE¢Ma KOMIIOHEHTa
ra30BOM CMECH 110 €r0 00BEMHOM JI0JI€ U HA00OPOT.
Kucnopoa. O3o0u. [lonyuenue kucnopona. Cobupanue u pacrno3HaBaHHe KUCIOPoAa. XMMHUYECKHE CBOMCTBA KUCIOPO/Ia: B3aUMOCHCTBUE €
MeTaJlJlaMHi, HEMETaJlJIaMU U CJIOKHBIMU BellecTBaMu. [Ipumenenue kuciopoaa. Kpyrosopot kuciopona B mpupo/ie.
Oxcunpl. Obpa3oBaHue Ha3BaHUM OKCUAOB 1O UX (popmynam. CocraBiaeHue GopMys1 OKCHIOB 110 UX Ha3BaHusAM. [IpencraBurenn oKCHIOB:
BOJIa U YTJIEKUCIIbIH ra3, HerameHasi U3BecCTh.
Bonopon B npupoze. Puzndyeckue 1 XMMUUECKHE CBOMCTBA BOJOPOAA, €r0 MOJy4YEHUE U IPUMEHEHHE.
Kucnotsl, ux coctaB u kinaccudpukanuus. Maaukartopsl. Tabnuua pactBopumoctu. CosisiHasi M cepHasi KUCIOTHI, X CBOMCTBA U
IIPUMEHEHHUE.
Conu, ux coctas 1 Ha3zBaHus. PacTBopuMocTs cosell B Bozie. [IpeacraBurenu comeil: xaopux HaTpusi, KapOoHAT HaTpusd, pocdart KaabIus.
[Tocrosinnas Asoraapo. Konndectso Bemecta. Mois. MosnspHas macca. KpaTHble € TMHUIBI N3MEPEHUS KOJIMYECTBA BEIECTBA —
MUJUIUMOJIb U KUJIOMOJIb, MUJUTUMOJISIPHAS U KHJIOMOJIIPHAs! MacChl BEILIECTBA.
Pac4eTsl ¢ nCI0JIb30BaHUEM MOHITHH «KOJIMYECTBO BELIECTBAY», «MOJIIPHAs Maccay, «IIOCTOsIHHAsE ABOraapo».
3akoH ABoraapo. MosnsipHblii 00b€M razo00pa3HbIx BeniecTB. OTHOCHUTENbHAS IJIOTHOCTh OJHOIO rasa Mo Jpyromy.
KpatHble e1uHUIBI U3MEPEHHS] — MUUTUMOJIPHBIN U KUJIOMOJISIPHBIA 00beMbI ra3000pa3HbIX BELIECTB.
Pacuersl ¢ ncnonb3oBaHHEM MOHSTUH «KOJIMYECTBO BEILIECTBA», «MOJIIpHAs Macca», «MOJSPHBIA 00bEM ra3oBy», «IIOCTOSIHHAS
ABoraapo».
PacueTsl ¢ uCNOIb30BaHNEM MTOHATUH «KOJTUYECTBO BEIIECTBA», «MOJISIPHAS MACCay, «MOJISIPHBIH 00BEM Ta30B», «UUCIIO ABOTaAPO».
I'mapocdepa. Kpyroopot Boabl B ipupoze. Ouznyeckre 1 XMMUUECKHUE CBOMCTBA BOJIBI: B3aUMOJICHCTBHE C OKCHIaMHU.
OcHoBaHus, WX cOCTaB. PacTBOpUMOCTh OCHOBaHMH B Boje. VMI3MeHEHHE OKpAacKM WHIMKATOPOB B IIEIOYHOU cpene. [IpencraBurenu
iesIoueit: THAPOKCHUIbI HATPUS, KAJIUS U KaJbIIHsl.
PactBopurens u pactBopeHHOe BemecTBo. PactBopsl. PactBopenue. ['mapatsl. MaccoBast 107151 paCTBOPEHHOIO BEIECTBA. PacuerTsl,
CBSI3aHHBIE C UCIIOJIb30BAHNEM IIOHATUS «MACCOBas JOJIS1 PACTBOPCHHOTO BEILIECTBAY.

JlabopaTopHBbIe ONBITHI



1.IlomyTHEHUE U3BECTKOBOI BOJIbI ITPH MPOITYCKAHUHU YTJIEKUCIIOTO ra3a
2.Pacnio3HaBaHUE€ KUCIOT UHAUKATOPAMH.
3.13MeHeHne OKpacKu MHAUKATOPOB B IIEJIOYHOU CpeJie.
4.O3HaKOMJIEHUE C IpernaparaMy JOMAIIHEW WIM IIKOJbHOW anTeuyKH — pPacTBOpPaMU IEPOKCHIA BOAOPOJA, CHUPTOBON HACTOWKU
MOJa U HAIIATBIPHOI'O CIUPTA.
IIpakTnyeckune padoTnl
3.Ilonydenue, coOupanue U pacrio3HaBaHUE KUCIOPOAA.
4. 1IpuroToBIIEHHE PACTBOPOB COJIEH C UX 3aJAHHOW MacCOBOM JOJIEH.
OcHoBHbIE KJIacChbl HEOPraHMYecKuX coeuHeHuit O6001IeHNe cBeIeHni 00 OKCHIaX, UX KIacCU(pUKALMU, HA3BaHUIX U
cBoricTBax. CriocoOBI MOTYYEHUsT OKCHJIOB.
OcHoBanus, ux Kjaaccuukanus, Ha3BaHUS U CBOMCTBA. B3anmoeiicTBie ¢ KUCIOTaMH, KUCIOTHBIMU OKCUIAMH U COJISIMH. PaznoxeHue
HEpacTBOPUMBIX OCHOBaHMM. Cr10COOBI M0JIy4€HUsI OCHOBAaHUH.
Kucnotel, ux kmaccudukanuss u HazBaHus. OOIMEe XUMHUYECKHME CBOMCTBA KHUCIOT. B3auMopeiicTBue KHCIOT C MeTajUlaMHu.
DNEeKTPOXUMHUYECKUHN Psi/l HANIPSHKEHUH METaioB. B3aumMoneiicTBiE KUCIOT ¢ OKCUaMU METAJLIOB.
B3aumoneicTBue KHCIOT C OCHOBAaHUSIMHM — peakuMs HeWTpanusaluuu. B3auMmonelcTBue KHCIOT C COJISIMHU. [Tonyuenune
OECKHUCIOPOIHBIX
U KHACJIOPOJCOIEPKALINX KUCTIOT.
Conu, ux kinaccudukanys u cBoiicTsa. BzanmozeiicTBue coneli ¢ MmetayuiaMu, 0COOEHHOCTH 3TUX peakuuil. Bzaumopeiictsue coneit ¢
COJISIMHU.
['eHeTnyeckue psAabl METAJUIa M HEMeTaslia. [ eHeTnueckast CBSI3b MKy KJacCaMHM HEOPraHUYECKUX BEIECTB.
JlabopaTopHble ONBITHI
5.B3anMoeicTBIE OKCHIa KAJBIUS C BOJIOH.
6.IlomyTHEHNE U3BECTKOBOM BOJIBI.
7.Peakunst HEUTpaIU3aLnH.
8.B3anmoeiicTBUE KUCIIOT C METAJUIAMH.
9.B3anmoeicTBHE KUCIIOT C COJISIMH.
10.0O3HaKOMJIEHUE C KOJUIEKITUEH COJIEH.
11..B3anmonelicTBHE COJIEH C COJISTMH.
IIpakTnyeckune padboTnl
5.Pemenune dKCriepuMEHTaIbHBIX 3a1a4.
Iepuoauyeckuii 3akon u [lepuoanyeckasi cucreMa XMMHUYECKUX 3JIEMEHTOB
. . MeHnaesieeBa U CTpOeHHE aTOMa



EcTecTBeHHBIC CeMENCTBa XUMHUYCCKUX 3JIECMCHTOB: IIEJIOYHBIC U IIEI0YHO3EMENbHBIC METAIIIBI, TAJIOTCHBI, MHEPTHBIE (0J1arOpoIHBIC)
ra3el. AMpoTepHOCTh. AM(DOTEPHBIC OKCUIBI U THAPOKCH IBI. KOMIUIEKCHBIE COMH.
Ortkpeitue . . MenneneeBrsim Ilepuoauyeckoro 3akoHa u co3ianue um llepuoandyeckon CUCTEMbI XMMUYECKUX 3JIEMEHTOB.
ATOMBI KaK popMa CYIIECTBOBAHUS XUMUYECKHX dJIeMeHTOB. OCHOBHBIC CBEJICHUS O CTPOCHUH aTOMOB. Jl0Ka3aTebCcTBa CI0KHOCTH
ctpoenust atoMoB. OnbITel Pe3epdopaa. [inanerapaas Moens CTpOeHUs aToma.
CocraB aTOMHBIX fJep: NPOTOHBI, HEUTpPOHbI. OTHOCUTENbHAs aTOMHAas Macca. B3auMOCBS3b MOHATUM «IPOTOH», «HEUTPOHY,
«OTHOCHUTEIbHAs aTOMHAas Macca.
Muxkpomup. Dnektponbl. CTpoeHHE JIEKTPOHHBIX YPOBHEH aToMOB XxuMmuueckux 31eMeHToB NeNe 1-20. [lonstue o 3aBepiieHHOM
3JIEKTPOHHOM YpPOBHE.
N3otonsl. ®usnueckuii cmbica cuMBoIuKH [leproanueckoit cucremsl. CoBpemeHHast popmynupoBka [lepuoaunueckoro 3akona. 3mMeHnenus
CBOICTB 3JIEMEHTOB B IIEPUOAX U IpyNnax, Kak QyHKIHS CTPOSHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB.
XapakTepuCTHKA 3JIEMEHTA-METAIIJIA U JIEMEHTAa-HEMETAJIa [0 UX MOJIOKEHUIO B [leproauyeckoil cucremMe XuMu4ueckux 3yeMeHToB /1. U.
Menneneena.

JlemoHCcTpanumn
. Paznuunbie hopmbl TaOJIUIL TEPUOTUUECKON CHCTEMBI.
o Moguenuposanue nocrpoenus llepuonnueckoii cucremsl . 1. Menneneesa.
. Moenu aTOMOB XUMHUYECKUX DJIEMEHTOB.
. Monenu aToMOB 35eMeHTOB 1—3-10 nepro0B

Xumuyeckas cBsi3b. OKHCINTETbHO-BOCCTAHOBUTEIbHbIE peaKINU

Nonnas xumuueckas cBsizb. MloHbI, 00pa3oBaHHbIE aTOMaMH METAIIJIOB U HeMeTaioB. CxeMbl 00pa30oBaHUsl HOHHOW CBSI3U NIl OMHAPHBIX
coenuHeHni. IOHHBIE KPUCTAJUTMUECKHE PEIICTKH U (PU3NYECKHE CBOMCTBA BEIIECTB C ATUM TUIIOM pemieTok. [lonarue o hopmynbpHON eauHuIe
BEIIeCTBA.

KoBaneHTHass XuMHUYECKas CBsI3b. ODIEKTPOHHBIE W CTPYKTypHBIe (Gopmynbl. KoBaneHTHas HemosspHas cBsi3b. Cxembl 00pa3oBaHUS
KOBAJCHTHOHN CBSI3U JUIsI OMHAPHBIX COSAMHEHUU. MOJICKYJISIPHBIC U aTOMHBIC KPUCTAJUTMUECKHE PENICTKH, U CBOMCTBA BEIIECTB C 3THM THIIOM
PELICTOK.

DIEKTPOOTPHUTIATEIIBHOCTD. Psiyi aiiekTpooTpumarenbHOCTH. KoBalleHTHas MOJspHAs XUMHUYecKas CBs3b. Jlumonb. CXembl 00pa3oBaHHUS
KOBaJICHTHON TOJISIPHOW CBS3M JJIsi OMHAPHBIX COeNMHEHUN. MoNeKynspHble U aTOMHBIE KPUCTAIMYECKHE PEIICTKH, CBOMCTBA BEIIECTB C OTUM
THTIOM PEIICTOK.

Merannuueckas XuMU4ecKasi CBS3b M METAITMYecKasl KpucTaiiudeckas pemietka. CBONCTBA BEIIECTB C STUM THUIIOM pemieToK. Eaunas
PUPOJIa XUMUYECKUX CBSI3EH.

Crenenb okucnenus. CpaBHEHUE CTENIEHU OKUCICHHS U BaJleHTHOCTHU. [IpaBuia pacu€ra cTeneHe OKUCIeHHus o GopMyliaM XUMUYECKUX
COCTUHEHUN.



OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC pCaKkuu. OnpeneneHI/Ie CTCIICHEH OKMCICHHUS IS 9JICMCHTOB, 06pa3y10nmx BCIICCTBA Pa3HbIX
KJaccoB. Peakuuyu HOHHOIO o0OMEHA M OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIC pCaKknuu. Okuciurens u BOCCTAHOBHUTCIIb, OKHCIICHHUEC U
BoccraHoBieHue. CocTaBiieHHE ypaBHeHI/Iﬁ OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ MCTOAOM 3JICKTPOHHOT'O OajaHca.

JleMoHCTpanuu
. Buneo ¢pparmenTs u ciaiinbl «MoHHAsS XUMUYECKast CBSI3b ».
. Komnnekuus BemecTB ¢ HOHHON XUMHUYECKOM CBS3bIO.
. Mojenu MOHHBIX KPUCTAUIMYECKUX PEIICTOK.
. BuneodparmenTs u ciaiinbl «KoBaleHTHAIXUMHUYECKAs CBS3bY.
. Konnekuus BeuecTs MOJIEKYJISIPHOIO U @aTOMHOT'O CTPOEHUSI.
. Mopenu MONEKYJISPHBIX U @aTOMHBIX KPUCTAJUTMUECKUX PEIICTOK.
. BuneodparmeHTs! U ciaiinbl «MeTaumdecKas XMMUYECKas CBS3bY.
. Konnexnus «MeTaibl U CIIaBbD».
. B3anMoeiicTBre IIMHKA C CEPO, COMTHON KUCIOTOM, Xmopumaom meau (11).
. I'openue maruus.

e  B3saumopaeiicTBue XJIOPHON U CEPOBOJOPOIHON BOJBI.
JlaGopaTopHbie ONBITHI
W3roroBneHne MoJeNu, WILTIOCTPUPYIOIEH CBONCTBA METANTIMYECKOM CBA3H
Copaeprxanue nporpaMmmbl
Xumusn 9 kjace
(66 yacoB, 2 yaca B He/1€JII0)
IToBTOpeHue u 00001IeHNe CBeIeHNT 10 Kypcey 8 Kiacca

bunapusie coenunenusi. OKcubI coseoOpasyrolire U Hecoeoopasyromnue. [ mapokcuapl: ocHOBaHuUs, aM(oTepHbIe, KUCIOThL. CpenHue,
KHCJIbIe, OCHOBHBIE COJIH.

O0o0meHne CBeIeHN 0 XUMHUECKUX peaknusx. Kinaccnpukarums XuMIUeCKUX peakinii 110 pa3IMIHbIM OCHOBAHUSM: COCTaBY M YUCITY
pearupyonux 1 00pa3yromuxcs BEIIeCTB, TEII0BoMY 3((eKTy, HapaBIeHNIO, HK3MEHEHUIO CTETIeHEeH OKUCIECHHS SIEMEHTOB, 00pa3yroNuX
pearupyolire BenecTna, (ase, HCIOIb30BaHUIO KaTaan3aTopa.

[ToHsATHE O CKOPOCTH XUMHUUECKOH peakuu. PaKkTophl, BIUAIOUIME HA CKOPOCTh XUMHUUECKUX PEAKIIMNA: IPUPOIa pearupyroiX BEIIECTB,
UX KOHILEHTpalus, TeMIepaTypa, Ijoaab CONPUKOCHOBEHUS, HaMuKe Kataiau3atopa. Katanus.

JdemoHcTpauuu
e O3HakoMJIEHHE C KOJUIEKIIUSIMH METAJUIOB M HEMETAJIJIOB.
e O3zHakoMJIEHHE C KOJUIEKLIUSIMHU OKCUIOB, KUCIIOT H COJICH.
e 3aBHCHUMOCTb CKOPOCTH XUMHUYECKOU PEAKIMK OT IPUPOJIbI pEarupyromnux BeIecTB.
e 3aBHCHMOCTH CKOPOCTH XMMHUYECKON pEaKIMH OT KOHLEHTPAIIMH PEarupyIOLINX BEIIECTB.



e 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOM PEaKIMH OT IIOMIaN
CONPUKOCHOBEHUS PEarupyronInX BEIIECTB («KUTISIIHMI CII0).
e 3aBHUCHUMOCTb CKOPOCTH XUMHUYECKOU PEAKIMH OT TEMIIEPATyphl pearupyroiux BelecTB.
JlabGopaTopHbie ONBITHI

1. Peaknust HeUTpanu3anuu.
2. Pa3noxeHue nepokcuaa BOJOPO/a ¢ IOMOIIBIO KaTala3bl KapTodeiis

XuMHYecKHe peaKiMi B PacTBOPaXx 3JIEKTPOJIUTOB

[TonsiTHE 00 3MEKTPOIUTHUECKON JUCCOLMALIUH. DIEKTPOIUTHI U HEINEKTPOIUTHL. MeXaHU3M JUCCOLMALIUY 3JIEKTPOJIUTOB C Pa3InYHbIM
xapakTepoM cBsi3u. CTeneHb 3MeKTPOIUTHYeCKO nucconuanui. CHIIbHbIE U CIIa0ble AIEKTPOIHUTHI.

OcCHOBHBIE MOJOXKEHUS TEOPUU INEKTPONIUTHYECKON qucconnanuu. Knaccudukanys noHOB U ux cBoiicTBa. KuCioThl, OCHOBaHUS U COH
KaK 3J1eKTpoauThl. VX kinaccupukanus 1 JUCcCoLuanusl.

OO01ue XMMUYECKHE CBOMCTBA KUCIOT: U3MEHEHHE OKPACKU MHAMKATOPOB, B3aUMOJIEHCTBUE C METAJUIAMU, OKCUJIAMU U TUIPOKCUIAMU
METAJUIOB U COSIMHU. MoJIeKysipHble M MOHHbIE (IIOJHBIE U COKpAICHHBIE) YPAaBHEHUS PEAKIIUH.
XUMUYECKUI CMBICII COKPALICHHBIX YPABHEHHUH. Y CIIOBUS IPOTEKAHUS PEAKIIMI MEX1y 2JIEKTPOJIUTAMU /10 KOHIIA. PsJ1 aKTUBHOCTH METAJLIOB.

OOmre XMMUYeCKHe CBOMCTBA LIEIOYeH: B3aMMOIEHCTBHE C KHCIOTaMH, OKCHJIAaMH HEMETAJUIOB, coisiMU. OOIMe XUMUYECKHe
CBOMCTBA HEPACTBOPUMBIX OCHOBAHMI: B3aUMOJIEHCTBUE C KMCIOTAMH, PA3JI0KEHHUE NIPU HATPEBAHUH.

OO0mre XMMUYECKUE CBOMCTBA CPEHUX COJIEH: B3aMMOJIEUCTBHE C KUCIOTAMH, IIEIOYaMH, COJSIMUA M MeTalllaMu. B3aumonencTBre
KHMCJIBIX COJIEH CO IIEI0YaMHU.

I'maponns, kak 0OMEHHOE B3auMoJeicTBHE cosell ¢ BOOH. ' MApOIN3 cony CUIBHOIO OCHOBAaHUS M ClIab0oM KUCIOTHL. ['uaponus conu
cJ1aboro OCHOBAaHMS U CUIIbHOM KucioTel. [kana pH.

CBolicTBa KHCJIOT, OCHOBaHHWH, OKCHUJOB M COJEM B CBET€ TEOPUM DJIEKTPOJIUTHUECKON IUCCOLMALMM UM  OKHCIUTEJIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUH.
JlaGopaTopHbIe ONBITHI.
3.3meHeHne OKpacku MHIUKATOPOB B KUCIOTHOM cpefie.
4. Peakuusi HEUTpau3alMy pacTBOPA MICTOUN PA3INYHBIMU KUCIOTaMHU.
5. B3anmoseiicTBue KHCIOT ¢ METaJUIaMHU.
6.KauecTBenHas peakuus Ha KapOOHAT-HOH.
7.KauyecTBeHHast peakiysi Ha XJIOPU/ - WK CYIb(aT-HOHBI
8.M3MeHeHre OKpacKu HMHAUKATOPOB B IIEJIIOYHOM Cpejie.
9.B3aumojieiicTBUE 1IEN0YEN € YIIEKUCIIBIM Fa30M.



IIpakTuyeckue padoTpl
1. CBoOlCTBa KUCIIOT, OCHOBAHMM, OKCH/IOB U COJIEM B CBETE TEOPUU IEKTPOIUTHUECKON AUCCOLMALIMUA U OKUCIUTENBHO -
BOCCTAaHOBUTEJIbHBIX PEAKIUI
HemeTtaJyuibl 4 MX cOeJUHEHHUS

CrpoeHue aroMOB HEMETAUIOB M MX mnonoxeHue B Ilepuoguueckoil cucreme. Psan asnektpoorpunarensHocTd. Kpucramamueckue
PEIICTKH HEMETAJJIOB — IMPOCTHIX BEUIECTB. AJUIOTpONus U e¢ npuuuHbl. Ousndeckue cBoicTBa HemeTauioB. OOue XuMUYecKue CBOMCTBA
HEMETAJIJIOB: OKUCIUTENbHbBIE U BOCCTAHOBUTENIbHBIE.

l"asiorensl, crpoeHre ux aToMOB U MojeKyn. duznueckre U XMMUYECKHUE CBOMCTBA IajOr€HOB. 3AKOHOMEPHOCTH U3MEHEHHsSI CBOMCTB
raJlor€HOB B 3aBUCHUMOCTH OT MX IoJiokeHUs B Ilepuonnueckoil cucreme. HaxoxieHre rajloreHoB B NMPUPOJE U UX IOJIyueHUE. 3HaYCHUE U
MIPUMEHEHHUE TaJOre€HOB.

["anmoreHoBOOPO/IbI 1 COOTBETCTBYIOIIME MM KMCJIOTBHI: IUIABUKOBAsl, COJIsiHAs, OPOMOBOAOPOAHAs, MOAOBOAOPOAHas. ["amoreHumsl.
KauecTBeHHbBIE peakiiy Ha raloreHu 1-uoHbl. [IpuMeHeHne coelMHeHn raloreHoB U UX OMOJIOTHYecKas POJib.

Oo6mas xapakrepuctuka 3nmeMeHToB VIA-Tpymmel. Cepa B mpupoe u e€ moiydeHue. AJUIOTPOITHbIC MOAU(UKAIIUN CEPhl H UX CBOMCTBA.
XUMHYECKUE CBOICTBA CEPBI U €€ IPUMEHEHHUE.

CepoBoJ0pO/I: CTPOEHUE MOJIEKYNbI, (DU3MYECKHE M XUMHUYECKHE CBOICTBa, MojydyeHHMe U 3HaueHue. CepoBONOpOAHAs KHCIOTA.
Cynbouab! 1 ux 3Hadenue. JIroMuHO(OpBI.

Oxcup cepsi (1V), cepaucras kucnora, cynbduThl. KauecTBeHHas peakius Ha CyIb(QUT-HOH.

Oxcun cepsl (VI1), cepras kucnora, cynbdatel. Kpucramtorunparel. KauecTBeHHast peakiusi Ha Cylb(par-HoH.

CepHas KHCIIOTa - CWJIBHBIM 31eKTposauT. CBOWCTBAa pa30aBICHHON CEPHON KHUCIOTHI, KaK TUIMUYHOM KHCIIOTBHI: B3aUMOJCHCTBHUE C
METaJulaMi, OCHOBHBIMH U aM(OTEPHBIMH OKCHIaMH, OCHOBAHUSAMH M aM(OTEPHBIMH THAPOKCHIAMH, coiisiMU. KauecTBeHHas peakuus Ha
cynbdar-uoH.

OOmast xapakrtepucTuka 37meMeHToB VA-rpynmbl. A30T, CTpOeHHME aToMa U MoOJeKyJbl. PU3MUeckue W XUMHYECKHE CBOMCTBA M
MPUMEHEHHE a30Ta. A30T B IPUPOJIE U €r0 OMOJIOTHYEcKas polib.

AMMHaK, CTpPOCHHE MOJIEKYJIbl U (pu3MuecKkue CcBOMcTBAa. AMMHayHass BOJA, HAIIATBIPHBIM CHOUPT, THApaT amMMmuaka. JloHOpHO -
aKLENTOPHBIA MeXaHu3M 00pa3oBaHUs KaTHOHAa aMMOHMs. BoccraHoBuUTeNnbHblE CBoMcTBa amMmuaka. Coilld aMMOHHMSI U UX HpPUMEHEHHE.
KauecTBeHHas peakuiys Ha KAaTHOH aMMOHHMSL.

Oxkcuapl a3ora: HecojieoOpa3yolllie W KHUCIOTHbIE. A30THUCTash KHCIOTa U HUTPUTHI. A30THas KHCIOTa, €€ TMOJy4yeHUEe U CBOMCTBA.
Hurpatsr.

docdop, crpoenne aroma u amtorponus. Docuasl. ochun. Oxeun pochopa(V) u oprodhocdopnas kucinora. @ocdatsl. DochopHbie
ynobpenus. THCeKTHIUABI.

OOm1ast xapakTepUCTHKa 3J1eMEeHTOB [V A-rpynmbl: 0COOEHHOCTH CTPOSHHS aTOMOB, TPOCTHIX BEIIECTB U COEAUHEHHH B 3aBUCUMOCTH OT
MOJIOXKEHUS 37IeMeHTOB B [lepruoandeckoit cucteme. Yriaepo. AIOTpommHbIe MOAUGUKAIIMN: aiMa3, Tpadut. AMOp(hHBIN yTaepoa U ero copTa:
caka, aKTUBUPOBAHHBIHN yroiib. AncopOrus. XuMHUecKue cBoicTBa yriepoaa. Kokcoxumuyeckoe npou3BoOACTBO U ero npoaykius. KapOums.



Oxcup yrinepona(ll): crpoenne momnexybl, nonydeHue u ero csoicrBa. Oxcua yraepoaa(IV): crpoenne Mosekyiibl, MOIYYEHUE U €r0
CBOMCTBA. YTosbHas KucioTa. CoM YroJbHOM KUCIOTHI: KapOOHATHI M THAPOKapOOHaThl. TeXHu4eckas U MUIIeBas coja.

Heoprannueckue u opraHu4yeckHe BELIECTBA. YTJIEBOAOPOAbl. XHUMHUYECKOE CTPOCHHE OPraHMYECKHX BELIECTB, KakK IMOPSAIOK
COEJJMHEHMS aTOMOB B MOJIEKYJIE 110 BaJIECHTHOCTH.

MertaH, 3TaH, KaK IpeJelbHble YIIeBOAOPOAbl. DTUIIEH U alleTHIICH, KaK HelpeJesbHble (HEeHAChILEHHbIE) YIiIeBO10opobl. ['opeHue
yriaeBonopoaoB. KauecTBeHHbIE PEaKIIMY Ha HENPEEIIbHbBIE COEAUHEHNS.

OTWIOBBIN CIIUPT, €ro MoJyyeHue, IpUMeHeHne U (usnosoruyeckoe Aerctaue. TpexaToMHblil ciupT riauvuepul. KauectBenHas
peaxius Ha MHOIOaTOMHBIE CIIUPThL. YKCYCHas - IPEJICTaBUTEINb Kilacca KapOOHOBBIX KHUCIIOT.

Kpewmnuii, crpoenue ero aroma u cBoiictsa. Kpemuuii B npupoae. Cunuuuasl u cunad. Oxeng kpemuusi(1Y). Kpemuuesas kuciora u ee
COJIH.

[Tpou3sBoxcTBO cTEKa U lieMeHTa. [IpoayKIus CHIMKaTHOW IPOMBIIIJICHHOCTH: OINITUYECKOE BOJIOKHO, KepaMuKa, (papdop, pasHc.
OnTryeckoe BOJOKHO.

Hemerannsl B npupoae. @pakinoHHas MEPEroHKa XKHUJIKOI0 BO3AyXa KaK CIOCO0 MOJIY4YEeHHUs KHCIOpoAa, a30Ta, aprosa. Ilomydyenue
docdopa, KpeMHUs, XJI0pa, HoAa. DIEKTPOIU3 PACTBOPOB.

[Tonmy4yeHne cepHON KUCIOTHI: CIPbE, XUMH3M, TEXHOJOTHUECKasi CXeMa, METO/1 KUIIALIETO CJI0s, IPUHLUIIBI TeIJI000MeHa, IPOTUBOTOKA
u mupkyssiun. OneyM. [Tpon3BoacTBO aMMuaka: ChbIpbe, XMMHU3M, TEXHOJIOTHUECKas CXema.

IIpakTnyeckune padboTol

2. M3yueHune CBOMCTB COJITHOM KUCIIOTHI.

3. 3yueHne CBOMCTB CEPHOM KUCIIOTBHI.

4.1lonyyeHne aMmmMuaka U U3y4eHUe €ro CBOMCTB.

5.Tlosy4eHune yriieKucaoro raza i M3y4eHue €ro CBOMCTB.

MeTasiibl M UX COCAUHEHUS
[Tonoxxenue meramnoB B llepuoanueckoin cucreme xumuuyeckux diaeMeHToB J[. M. MenneneeBa, cTpoeHMe MX aTOMOB M KPUCTAaJUIOB.

Merammmueckas CBSI3p M METAUTMYECKas KpucTaumueckas pereTka. dusnyeckue CBONWCTBa METALIOB: DJIEKTPO- U TEIUIOMPOBOIHOCTD,
OTpaXkaroIas CHOCOOHOCTb, MIACTUYHOCTh. CILIaBbl YEPHBIE U [IBETHHIE.
Metaiutbl Kak BOCCTAHOBUTEINIH. DJIEKTPOXUMHUYECKUN psii HApsOKEHU. B3auMoaelcTBue METaJUIOB ¢ HEMETAJJIAMU, OKCUJIAMH, KACIOTaMH,
COJIAMH. AJTFOMUHOTEPMHUSI.
CtpoeHue aTOMOB M MPOCTHIX BEIIECTB IICIIOYHBIX METAUIOB. 3aBUCUMOCTh (DM3WUECKMX U XUMHUYECKUX CBOWCTB MIEIOYHBIX METAUIOB OT
3aps2I0B siep ux aroMoB. OKCHBI U TUAPOKCUABI IIETOYHBIX METAIIJIOB, UX MOJIYYeHHE, CBOMCTBA, IPUMEHEHHE. BaxkHelre cou meI0YHbIX
METAaJUIOB, UX 3HAYEHUE B KUBOW U HEXKUBOU MPUPOJIE U B )KU3HU YEIIOBEKA.



CTtpoeHre aTOMOB U MIPOCTHIX BEIIECTB IIEIOYHO3EMETbHBIX METAIIIOB. 3aBUCUMOCTh (PH3MUECKUX U XUMHUYECKUX CBOIMCTB IIETOYHO3EMEIbHBIX
METAJIJIOB OT 3apsAA0B syiep X aToMoB. OKCHIBl U TMAPOKCHABI IIETOYHO3EMENIBHBIX METAJIOB, X IOJyYE€HUE, CBOWCTBA U IPUMEHEHHUE.
Baxkueiiime conu mEI0YHO - 3eMENIbHBIX METAJIOB, UX 3HAUEHUE B IPUPO/JIE U KU3HU denoBeka. KapOoHaThl v ruipokapOOHATHI KabIIHSL.
JKéctkocTh Bozbl: BpeMeHHast M noctosHHas. CrnocoObl yCTpaHeHHS BpeMEHHOH KecTKOCTU. CriocoObl ycTpaHEHHs] OCTOSHHOM JKECTKOCTH.
WNonutel. CoenvHeHUs aqlOMUHUSA B HOpupoje. XUMHUYECKHE CBOMCTBA amtoMuHUS. OCOOEHHOCTHM OKCHJAa M THUIPOKCHUIA ATIOMHUHHUS Kak
amM(pOTEepHBIX COeAMHECHMI. BaxxHemume conu amoMunaus (XJI0pu, cyibdar).

OcoOenHocTu cTpoeHus: aToMa xenesa. JKeneso B npupoje. Baxueiimue pynsl sxene3a. Oxcuasl u ruapokcuasl xeneza(ll) u xenesa(Ill). Conu

xene3a(ll) u xeneza(Ill). ObHapyxeHrE HOHOB KATHOHOB JKeJie3a B pacTBOPE. 3HAYCHUE COCTMHEHUM JKee3a.

Koppo3zus xumuueckas 1 3J1eKTpOXUMUYECKas. 3alliTa METANIOB OT KOPpO3uu. MeTtaibl B Ipupoze: B CBOOOIHOM BUJIE U B BUJE COEIUHEHUM.

[Honsitue o meramunypruu. YepHas u 1ipeTHas Metauryprus. [lupomeramnyprus, ruipoMeTailyprus, 3JeKTpoMeTainyprus. JloMeHHBIH rporecc.

[TepepaboTka uyryHa B CTallb. DJIEKTPOJIHU3 PACILIaBOB.

JlaGopaTopHble ONBITHI

39. [Tonydyenune n3BeCTKOBOM BOJBI U OIBITHI C HEX.
40. [Monyuenue ruapokcunos xemneza(ll) u (111).
41. KauecTBeHHbBIE peakllny Ha KaTHOHBI XKele3a

IIpakT4yeckue padboTsl
6. [Tomyuenue >xecTKoil BOJbI U CIIOCOOBI €€ yCTPaHEHHS.
7. PerieHne 3KCIEpUMEHTANIBHBIX 3a/1a4 110 TeMe «MeTabD.

XuMHus H OKpY:Ka0Las cpeaa
Crpoenue 3emnu: SApo, MAHTHS, 3eMHas KOopa, UX XUMUYecKuil cocTaB. JIutochepa u e¢ xumudeckuit cocras. Munepassl. Pyabl.
Ocanounsle nopossl. [lone3nsie nckonaemble. XUMHYECKHH cocTaB ruipochepbl. XUMHUUECKUH cOCTaB aTMOC(EpHI.
HcTouyHNKH XMMHUYECKOTO 3arps3HeHUsl OKpyxatouieit cpenbl. [1obanbHble SKoI0ruueckue npo0aeMbl 4eJI0BeUeCcTBa: MapHUKOBBIN 3P QexT,
KHCJIOTHBIE JJOXK/IM, 030HOBBIE JIBIPBI. MeXT1yHApOJHOE COTPYIHUYECTBO B 00JIACTH OXPAHBI OKPYKAIOIIEH Cpeabl OT XUMHUYECKOTO 3arpsI3HEHMSL.
«3eneHas XUuMHSI».

JdemMoHcTpauuu
. Buneodparmentst u cnaiinpl «CtpoeHne 3eMiid 1 €€ XUMHUYECKUI COCTaBy.
. Konnekys MuHepanoB U TOPHBIX MOPOJ.
. Komnekuust «Pyael MeTaniosy.
. Buneodparments! u cnaiifipl «l 100abHbIE SKOJIOTHYECKHE TPOOIIEMbI YEIIOBEUECTBAY.
JlabopaTopHbIe ONBITHI
43. N3ydenue rpanura.

O0001menne 3HAaHNH 110 XMMHH 32 KYPC OCHOBHOI IIKOJIbI.



HoaroroBka kK OCHOBHOMY IroCcy1apCTBEHHOMY JK3aMeHY
CrtpoeHue aToMa B COOTBETCTBHUH C MOJIOKEHUEM XUMHUYECKOTO0 3ieMeHTa B [lepuonuyeckoii cucteme. CTpoeHHe BellecTBa: XUMUYECKast

CBSI3b M KPUCTAJUIMYECKHE PEUICTKH. 3aBUCUMOCTH CBOMCTB 00pa30BaHHBIX 3JIEMEHTAMU IIPOCTHIX BEIIECTB (METAJIOB, HEMETAIJIOB,

0JIarOpOJIHBIX Ta30B) OT MOJOXKEHUS 371eMeHTOB B [lepruoanueckoil cucreme. TUTIONOTHS HEOPTraHUYECKUX BEILIECTB, JIEJICHUE UX Ha KJIACChI U

rpynusl. [Ipencrasurenn.

[Ipu3Haku U yCIIOBUS MPOTEKAHUSI XUMUYECKUX peakiuil. TUIMOIOrus XUMHUYECKUX PEaKlMid M0 Pa3IMYyHbIM OCHOBAHMSM. Peakuuu MOHHOTO

obmena. OKUCIUTETFHO-BOCCTAHOBUTEIILHBIC PEaKIUH.
XUMHYECKUE CBOMCTBA MPOCTHIX BEUIECTB. XapaKTepHbIE XMMHUYECKHUE CBOWCTBA COJICOOPA3YIOLIUX OKCUAOB, TUAPOKCUIOB (OCHOBaHMM, KUCIOT H
aM(pOTEPHBIX THIPOKCHJIOB), COJICH.

Kaneﬂnapﬂo- TEMATHYECCKO€ IVIAaHUPOBAHUE

8 kimace
Ne O6opyaosaHue Tema ypoka ®opma Buabl yueOHOM AeATEIBLHOCTH
n/n Touku pocra. OpraHu3anuu
ypoKa
HavanbHble NOHATHSA U 3aKOHBI XuMuH (21 4)
1 [Ipeamer xumun. Ponp Ypok ycBoeHus OOBACHSIOT, YTO MIPEIMETOM U3YUCHHSI XUMUH SIBISIFOTCS BEIIECTBA, UX
XWMUWH B )KA3ZHU HOBBIX 3HAHUH CBOICTBA M UX NpeBpanieHus. Pa3nuyaroT Tena u BeIecTBa, BENIECTBA U
YelioBeKa Marepuaibl. Y CTaHABIMBAIOT IPUUYUHHO-CIIEICTBEHHBIE CBSI3U MEKY
CBOMCTBAaMH BEIIECTB M MX MPUMEHEHUEM
XapakTepu3yloT MOJOKUTEIbHYIO U OTPUILIATENIHYIO POJIb XUMHUU B
YKU3HH COBPEMEHHOT'0 00IIIeCTBa.
ApPryMEHTHPYIOT CBOE OTHOIIEHHE K XeMO(DUINH U XeMopoOuu.
2 MeTto1bl U3ydeHUS Ypok ycBoeHus XapakTepus3yroT OCHOBHBIE METO/bl U3YUYEHHSI €CTECTBEHHO-HAYUHbBIX
XUMUU HOBBIX 3HAHUH JUCITATLITNH.
[IpuBoasST mpUMeEpHl MaTepUANIbHBIX M 3HAKOBBIX WM CHMBOJIBHBIX
MOJICJICH, UCTIOh3YEMBIX Ha YpOKax (DU3UKH, OMOJIOTHH U reorpaduu.
Cobupator O0OBEMHBIE U IIAPOCTEPKHEBBIE MOJCIH  HEKOTOPBIX




XUMHNYCCKHUX BCIICCTB

Bxonnas
JIMAarHOCTHUYECKAs
pabora

KoHTposibHbINi ypok

[TpuMeHSIOT Ha MpaKTHKE paHee U3y4eHHbI MaTepual, paboTas 1o
rpynmaMm ¢ 3aJaHusIMU Pa3HOIO YPOBHS CIIOKHOCTH,
BBINOJIHAIOT KOHTPOJIBHYIO paboTy.

ArperaTHHe COCTOsAAHUA
BCIICCTB

Ypok ycBoeHUs
HOBBIX 3HAHUU

PasznuyaroT TpH arperaTHbIX COCTOSHUS BEIIECTBA. Y CTAHABIMBAIOT
B3aMIMOCBSI3M MEXK/Iy HUMHU Ha OCHOBE B3aMMHBIX [TEPEXO0/I0B.
WmocTpupyroT 3TH MEPeX0/Ibl IPUMEPAMH.

Habimro1atoT XMMHYECKUN YKCTIEPUMEHT | 0e/1aiom BBIBOJIBI HA OCHOBE
HaOJIFO IEHUI

Hudposas naboparopus
RELEON

[udposoit maTunk
temriepaTypsl CIpTOBKA
Cgeua.

IT. p Ne 1 «3HakoMCTBO C
1a00paTOPHBIM
o0opynoBaHuEM.
[IpaBuna Thb npu pabore
B KaOMHETE XUMUI

VYPpOK - IPaKTUKYM

Paboratot ¢ tabopaTopHbIM 000pyOBaHHEM U HarpeBaTeIbHBIMU
npubOpaMu B COOTBETCTBUU C IPABUIIAMU TEXHUKH O€30MaCHOCTH.
BoinmonHstoT npocTeiiiye MaHUIYJISIIHN ¢ 1a00paTOpHBIM
000pyZI0BaHUEM: C JIA0OPATOPHBIM IITATHBOM, CO CIIUPTOBKOM
OdopMASIOT OTUYET O IpoAeTaHHON padoTe

Hudposas nabopaTtopus
RELEON

dusnueckue sBICHUS B
XUMHUHU

KomOuHnpoBaHHbIH
YPOK

Pasnuyaror ¢usnueckue u XUMUYECKUE SIBICHUS, YACThIC BEIIECTBA U
cmecu. Knaccudumupyror cmecu.

[TpuBOIAT IPUMEPBI CMECEH PA3TUYHOTO arperaTHOrO COCTOSIHHUS.

Y cTaHaBIMBAIOT MPUYUHHO-CIIEICTBEHHBIE CBA3U MEXKAY PU3NUECKUMU
CBOWCTBAaMH BEUIECTB CMECH U CITIOCOOAMU MX Pa3IeIICHUsI.

PaznmuyaroT ux, OMUCHIBAIOT W XapaKTEPU3YIOT MPAKTHIECKOE 3HAUCHHE.

IT.p.Ne 2 «Ananus
[TOYBBD»

YPOK - IpaKTUKYM

PabGoratot ¢ 1abopaTopHBIM 000PYAOBaHUEM U HarpeBaTeIbHBIMU
npubopaMy B COOTBETCTBUH C IIPABUIAMU TEXHUKH O€30M1aCHOCTH.
BrmonHstoT mpocTeiiimye npueMsl oopanieHus ¢ 1a00paTopHbIM
000pyI0BaHUEM: BOPOHKOM, (PUIBTPOM, CTUPTOBKOH.

HabGmronaror 3a cBOMCTBaMH BEIIECTB U SIBICHUSMU, TTPOUCXOISIIIIUMH C
BEIIIECTBAMH.

OnuChIBAIOT XUMUYECKHHA SKCTIEPUMEHT C TIOMOIIBIO PYCCKOTO (POIHOTO)
A3bIKA U SI3bIKA XHUMUH.

JlenatoT BBIBOABI 110 pe3yJIbTaTaM MPOBEACHHOTO SKCIIEPUMEHTA

ATOMHO- MOJIEKYJISIPHOE
y4yeHue. XuMUYECKue
DJIEMCHTHI

Ypok ycBoeHUs
HOBBIX 3HAHUU

OOBSACHAIOT YTO TAKOE XUMHUUYECKUH DIIEMEHT, aTOM, MOJIEKYIIa,
QJIJIOTPOTINSI, UOHBI.

PaznuuaroT npocThie U CIOXKHBIE BEILIECTBA, BEIIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS. YcmaHnasnusarom TPUYUHHO-




CJIC/ICTBEHHBIE CBS3U MEXKJLy COCTAaBOM MOJIEKYJ M CBOHCTBAMH
AJUTOTPOMHBIX MOJU(PUKAINA KUCIOPOAA.
DOopMYJIUPYIOT OCHOBHBIE MOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOTO YUEHUS

9 3HaKU XUMHUYECKUX Ypok- Ha3pIBaroT u 3anMchIBalOT 3HAKUM XUMHYECKUX JIEMEHTOB.

JJIEMEHTOB. HCCIIEJOBAHNE XapakTepu3yoT HH(pOpMaIio, KOTOPYIO HECYT 3HAKH XUMUYECKUX
JJIEMEHTOB.
OOBACHAIOT ITUMOJIOTHYECKUE Havyajla Ha3BaHUM XMMHUYECKUX
AJIEMEHTOB M X OTAEJIBHBIX IPYIIIL.

10 [lepuonnueckas Tabauna VYpoxk- OnuchIBalOT CTPYKTYPY TaOIULbl XUMUYECKHX 31eMeHToB 1. .
XUMHUYECKUX HCCJIeIOBaHUE MenneneeBa. Pa3nnyaroT KOPOTKONEPHUOIHBIN U JJTMHHOTIEPUOIHBIIA
anemenToB /. U. BapuaHThl |lepuonnueckoit cucremsl /. 1. MeneneeBa

Menieneesa.
11 Xumnueckue GopMyIisl Ypok ycBoeHuss | OToOpakaroT COCTAaB BEIIECTB C MOMOILBIO XUMUYECKUX (DOPMYIL.
HOBBIX 3HAHUM Paznuuatot unaexcsl U ko3 duuuentsr. Haxonat oTHOCUTENbHYIO
12 Xumuueckue GopMyIibl Ypok- MOJIEKYJIIPHYIO MacCy BEIIECTBA U MACCOBYIO JIOJTI0 XUMHYECKOTO
HCCIIEIOBAHNE JJIEMEHTA B COEIUHEHHUH.
TpancnupytoT nH(pOpMaIHIO, KOTOPYIO HECYT XUMHUYECKUE (POPMYIIBI

13 BanentHOCTB Vpok ycBoeHust | OOBSACHSIOT YTO TaKOE BaJEHTHOCTh. [IOHMMAIOT OTpaskeHUe MopsaKa

HOBBIX 3HAHUMH COEIMHEHUS aTOMOB B MOJIEKYJIaX BEHIECTB IOCPEICTBOM CTPYKTYPHBIX

14 BanentHocTh Vpok-nipaktukyMm | GopMyI. Y4arcsa cocTaBiaTh GOpMyIIbl COETUHEHUM 110 BAJICHTHOCTH U

OIpeIeNATh BAJIGHTHOCTh JIEMEHTa 10 (hOpMyJie €ro COeIMHEHMS
15 XHWMHUYECKUE PEAKIUH. O606maromuit XapakTepu3yroT XUMHUUECKYIO PEAKIHIO U €€ YJaCTHUKOB (peareHThl U
YPOK IIPOJYKTHI PEAKIINH).
OnuchIBatOT NMPU3HAKHU U YCIIOBHS TEUEHUSI XUMUYECKHAX
peakuuii. PaznuyaroT 5K30TepMUYECKUE U DHIOTEPMHUUECKUE PEAKIIUH.
COOTHOCST peaKIMK F'OPEHHsS U SK30TEPMUYECKHE PEAKIIUN.

16 | Becbl TEXHOXUMUYECKUE 3aKOH COXpaHEHUS Ypok ycBoeHUs DOopMyIHPYIOT 3aKOH COXPAHEHUs Macchl BenlecTB. COCTaBIISIIOT Ha €ro
WIH SNICKTPOHHBIC, CBCHA, | MacChl BEILIECTB. HOBBIX 3HaHUI OCHOBE XUMHUYECKHE ypaBHEHUS. TpaHCIUPYIOT HUHPOPMAIINIO, KOTOPYIO
konba nockononHad 250 |y paeckne ypaBHeHHS HECYT XMMHUYECKUE YPABHEHHUS.

ML IO AU AT A OKCNepUMEHTAIBHO MOATBEPKIAI0T CIIPABEIIMBOCTh 3aKOHA
BEILECTB COXPAaHEHHUsI MACCHI BEILIECTB
17 XHUMHUYECKUE YPAaBHEHUS [ Y POK -IIPaKTUKyM
18 THUIBl XUMUUYECKUX VYpok ycBoenus | KnaccupuuupyroT XuMHUYecKHe peaklyu IO MPU3HAKy YMCIIa U COCTaBa




peakuuii

HOBBIX 3HAHUN

peareHToB U MPOAYKTOB. XapaKTepU3yIOT poJib KaTaiu3aTopa B

19 Tunsl XUMHUECKUX VPOK -IPaKTUKyM | HPOTEKaHUHM XUMUYECKOH PEAKIIMH.
peakiuii HabnroatoT ¥ ONMCHIBAIOT XMMHUYECKU SKCIIEPUMEHT C IIOMOIIBIO
PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMUH
20 [ToBTOpEHME U O0o0marommii O0600MIaI0T U CHCTEMATU3UPYIOT CBOM 3HAHUSA 110 Teme: «HadanbHbie
00001IIEHIE TEMBI YPOK MOHSTHUS Y 3aKOHBI XUMUWY». [ [pUMEHSIOT Ha TpaKTUKE paHee N3YUCHHBIH
«HauanbHble MOHATUS U MaTepuai, paboTas 1Mo TpymnnaM ¢ 3aJaHUsIMH PA3HOTO YPOBHS
BaKOHBI XUMUN)) CJI0’KHOCTH
21 K.p.Ne 1 «HauanbHbie Ypok — koHTponsa | [IpuMeHsIOT Ha MpaKTHKE paHee U3y4yeHHBIH MaTepuai, paboTas 1o
[MOHSTHS U 3aKOHBI XUUMHUI 3HAHUI rpyIIaM ¢ 3aJJaHUSIMHU Pa3HOTO YPOBHS CIOKHOCTH,
o0ydJaronmxcs BBITIOJIHSIIOT KOHTPOJIBHYIO padoTy.
BakHeiimue npeacTaBuTeId HeopraHuveckux pemiecTs. KojimuecTBeHHbIe OTHOIIEHUsI B Xumuu (18 )
22 Bo3ayx u ero cocras Ypok ycBoeHHs XapakTepu3yroT 00bEMHYIO JIOJIF0 KOMITOHEHTA TaKOW TIPUPOTHOM
HOBBIX 3HAHUN ra3oBOU CMECH, KaK BO3/1yX, U PACCUUTHIBAIOT €€ [0 00bEMY ITOM CMECH.
OnuceiBatloT 00bEMHBIN COCTaB aTMOC(EPHOTO BO3AYyXA U
MMOHUMAIOT 3HAYE€HHE MMOCTOSTHCTBA ATOTO COCTaBa ISl 3J0POBbS
23 Kucnopon Ypok ycBoeHus XapakTepus3yrT 030H, KaK aJNIOTPOITHYI0 MOAU(DHUKAIIUIO KIUCIOPO/Ia.
HOBBIX 3HaHUI OnuceiBalOT PU3NUECKUE U XUMHUECKHUE CBOICTBA, MOJIy4eHUE U
MIPUMEHEHNE KUCIIOPOIa C UCIIOIH30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U
SA3bIKa XUMUH.
YcraHaBIMBaIOT MPUYUHHO-CIICICTBEHHBIE CBS3H MEXTY (PU3UUECKUMHU
CBOICTBaMH KHUCIIOpoAa U criocobamu ero cobupanus. [IpoBoasr,
HaOIIOAI0T U OMHUCHIBAIOT XUMHUYECKUH HKCIIEPUMEHT 10 TIOJTYYEHHUIO,
COOMpaHHIO M PACTIO3HABAHUIO KUCIOPOA C COOTIOCHUEM MTPaBIII
TEXHUKH 0€30MMaCHOCTH
24 I1. p-Ne3 «ITonyuenue, VYpok npaktukym | Paboraror ¢ nabopaTopHbIM 000py/I0BaHUEM U HarpeBaTeIbHBIMU

cobupanue u
pacro3HaBaHHe
KHCJIOPOJIa»

npubopaMy B COOTBETCTBHUH € MPABUIIAMU TEXHUKH 0€30MaCHOCTH.
BrimonHstoT mpocTeiiine npueMsl oopanieHus ¢ 1a00paTopHbIM
o0opyaoBaHuEM: coOMpaTh MPUOOP I MOTYUYEHHUS I'a30B, IPOBEPATH €T0
Ha F€pMETUYHOCTb U UCTIOJIb30BaTh JJIsl OJYUYEHHS KUCIOPOa.
CoOuparoT KHCIOPOJ METOJOM BBITECHEHUS BO3/lyXa U PACIO3HAIOT €TO0.
HaGnronarot 3a cBOWCTBaMM BELIECTB U SBJICHUSMHU, IPOUCXOSIIUMHU C
BeniecTBaMy. ONUCBHIBAIOT XUMUYECKUI SKCIIEPUMEHT C TOMOIIBIO




€CTECTBEHHOT'O (PyCCKOI'0 WM POJIHOTO) A3BIKA U SI3bIKA XUMHUHU.
CocTaBisIIOT OTYET IO Pe3yJIbTaTaM IPOBEIEHHOI0 3KCIIEPUMEHTa

25 Oxcuppl VYpok- Beiensor cylecTBeHHbIe IPU3HAKU OKCUIOB. Jal0T Ha3BaHUs OKCUJIOB
HCCIIEJOBaHNE 1o ux ¢popmynam. CocTaBisOT GOPMYIIBI OKCHJIOB 110 UX HA3BAHUSIM.
XapakTepu3yroT TaKUX MpeICTaBUTENeH OKCUIOB, KaK BOJA, YIIIEKUCIIbIHI
ra3 ¥ HerauiceHasi U3BecTb
26 Bonopon VYpok ycBoeHuss | XapakTepU3ylOT COCTaB MOJIEKYJIbI, GU3NUECKUE U XUMUYECKHE
HOBBIX 3HAHUU CBOIICTBA, MTOJYYECHUE U TPUMEHEHUE BOJIOPOIA.
VYcTaHaBIMBAOT MPUYUHHO-CIIEICTBEHHbIE CBA3U MEXKIY (PU3HMUECKUMU
CBOWCTBAMH U CIIOCO0aMH cOOMpPaHUs BOJOPOIA, MEXKTY XUMUYESCKIMU
CBOWMCTBaMHM U €0 NPUMEHEHHEM.
27
28 Kucnotsl Ypok ycBOeHMSA AHaIM3UpyIOT COCTaB KHCIOT. Pacro3HaloT KUCIOTBI € IOMOIIbIO
HOBBIX 3HAHU MH/MKATOPOB. XapaKTepU3yIOT APEJICTABUTENECH KHUCIOT: COJSHYIO U
CepHyl0. XapaKTepHU3ylOT pacTBOPUMOCTb COEAMHEHHH C IOMOIIbIO
TaOIUIIBI PACTBOPUMOCTH.
VYcraHaBnMBalOT MPUYMHHO-CIIEACTBEHHBIE CBS3M MEXJY CBOICTBaMH
COJISTHOM M CEPHOM KHUCIOT U 00J1aCTIMH UX IPUMEHEHHMSL.
29 Comnu Ypok- XapakTepusyroT COJIM KaK MPOAYKTHI 3aMEIIEHHs BOJOPO/Ia B KUCIIOTE HA
HCCIIEJOBAHNE MeTaul.  3amuchiBalOT  (OpMyJibl  cojJed 1o BaJICHTHOCTH.
HazsiBaroT conu o ¢popmynam.
Hcnonp3yroT Tabnuily pacTBOPUMOCTH JJIsl XapaKTEPUCTHUKU CBOMCTB
cosieit. [IpoBonsT pacueTsl o popmynam coset
30 KonnuecTBo BemecTsa Ypok- OOBACHSIOT YTO TaKOE KOJIMYECTBO BELIECTBA, MOJIb, IOCTOSIHHAS
UCCIIeTOBaHHE ABorajipo, MOJIsIpHas Macca.
31 Pemenue pacueTHbIx Ypok- npakTukyM | Pemaror 3amauu ¢ MCIOIB30BaHUEM MOHATUHN «KOJIMYECTBO BELIECTBAY,
3a1a4 «MOJISIpHAsl Maccay, «IOCTOSIHHass ABOTaapo
32 MounsipHblii 00beM Ypok ycBoeHUs OOBACHAIOT YTO TaKOE MOJISIPHBIN 00beM ra3oB, HOpMajbHbIE YCIOBHSL.
ra3oo0pa3HbIX BELIECTB HOBBIX 3HAHUHN PemaroT 3amaun ¢ UCIOIB30BAaHUEM MOHSITUN «KOJMYECTBO BEIIECTBAY,
«MOJISIPHAsI Maccay, «MOJIAPHBIN 00BEM ra3oB», «IIOCTOSIHHAS
ABorazipo».
33 Pacuetsl mo xuMmuueckum Ypok ycBoeHHs XapakTepu3yloT KOJUYECTBEHHYIO CTOPOHY XUMHUYECKHX 0OBEKTOB 1

YPaBHEHUSIM

HOBBIX 3HAHUU

MponecCcoB. Pemaror 3aga4u C UCII0JJb30BaHHEM MOHITHH «KOJIMUECTBO




34 PacuéTel 1o XUMU4ecKUM | YPOK - MPAKTHKYM | BEIIECTBA», «KMOJIIPHAsi MACCay, «MOJISIPHBIA 00bEM ra3oBy, «IIOCTOSHHAS
YpaBHEHUSIM ABoraapo»
35 | mpubOp /IS ONBITOB C Boga. OcHoBanus VYpok- OOBACHSIOT YTO TAKOE «OCHOBAHMSI», «ILEI0YN», KKaueCTBEHHAs
SJICKTPUICCKIM TOKOM, HCCIIEI0BAHNE peakuus», «MHIuKaTop». Kimaccupumpyor ocHOBaHUS 1O
MCTOYHHK MOCTOAHHOTO pacTBOPUMOCTH B Bojie. ONpeeNsioT IPUHAIIEKHOCTH
TOKa: MPOOUPKH — 2 TIT. o
HPOHYMEpOBAHHBIE: HEOPraHMYECKHX BEIIECTB K KIIACCy OCHOBAHMH 110 (I)OIBMyJIe. }
JyJHHKA; CIIHPTOBKA; XapakTepu3yroT CBONCTBA OTJEJIBHBIX MTPEJICTABUTENEH OCHOBAHUH.
Hcnonp3yroT TabauIy pacTBOPUMOCTH JUIsl ONPEEIIEHUSI PACTBOPUMOCTH
npoOKU — 2 IIT, MTUHIET OCHOBAHMIL

36 PactBopbl. MaccoBast VYpok perienus OOBACHAIOT YTO TAKOE «MACCOBast 10JIs1 PACTBOPEHHOI'O BELIECTBAY.

TOJIsI 3aj1a4 VYcTaHaBIMBAIOT aHAJIOTUHU ¢ 00BEMHOM J10J1e1 KOMIIOHEHTOB ra30BOM

PacTBOPEHHOIO BEIIECTBA cMmecH. Pemaror 3a1aun ¢ UCHOIb30BAaHUEM MOHATUI «MaccoBast 10J1s
3JIEMEHTA B BELIECTBEY», «MACCOBAs JA0JISI PACTBOPEHHOI'O BEILIECTBAY,
«00BeMHast 10J1 ra3000pa3HOro BEIECTBA»

37 ITp. Ne 5 VYpok - npaktukym | PabotatoT ¢ m1abopaTopHbIM 000pyI0BAaHHEM U HarpeBaTeIbHBIMU
«IIpurorosienune npubopaMy B COOTBETCTBHHM C MPABUIIAMHU TEXHUKH 0€30MaCHOCTH.
pacTBOPOB COJEH C UX BeimonHs0T npocTeiiiye npueMbsl 00paleHus ¢ 1abopaTopHbIM
3alaHHOM MacCcOBOU 000pyI0BaHUEM: C MEPHBIM IIWIMHAPOM, ¢ Becamu. Habmogaror 3a
JOJIEI» CBOICTBaMHM BEILECTB U SIBICHUSIMH, TPOUCXOSAIINMHU C BEIIECTBAMHU.

OnuchIBalOT 3KCIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MU
POJIHOTO) 5A3bIKA U s13bIKA XUMUHU. COCTaBISAIOT OTUETHI IO PE3yIbTaTaM
IIPOBEJEHHOT0 DKCIIEPUMEHTA

38 O0600mIeHne 1 O0o0maronmii O0600MIaI0T ¥ CUCTEMAaTU3UPYIOT CBOU 3HAHUS 10 TeMe: «BaxHenme
CUCTEMAaTU3alMsl 3HaHUI YPOK IIPEICTaBUTENIN HEOPTAHUYECKUX BelecTB. KoarMuecTBEHHbIE OTHOIIEHHUS
o Teme: «BaxHenmme B XUMHW». [[pUMEHSIOT Ha IPaKTHUKE paHee N3yYEHHBIN MaTepHall,
IIPEICTaBUTENIN paboTas o Tpymnmnam ¢ 33JaHUsMH Pa3HOTO YPOBHS CI0KHOCTH
HEOpPraHUYECKUX
BELIECTB.

KonnuecTBeHHbIE
OTHOIIEHHUS B XUMHUN»

39 K.p.Ne2 no Teme: Ypok — korTposst | [IpuMeHsIOT Ha MpaKTHKe paHee U3YYCHHBIM MaTepua, padoTas 1mo

«Baxnenmue 3HaHUHN rpyIIaM ¢ 3aJaHUSMH Pa3HOI'O YPOBHS CIIOXKHOCTH,

npeaACTaBUTECIIN

BBITMIOJHSIOT KOHTPOJIBHYIO PaboTy.




HEOPTraHUYECKUX
BCIIECTB.
KommuecTBenHbIE
OTHOIIICHHUS B XUMHN

OcHOBHBIE KJIaCChl HeopraHuveckux coexumHeruii (10 1)

40 Oxcupsr: Ypok ycBoeHuss | OOBICHSIOT U4TO TAaKOE HECOJIC0OPa3yIOIIHE OKCUIBI, COIEO00pa3yIoIue
KJaccupuKanus u HOBBIX 3HAaHUI OKCHU/Ibl, OCHOBHBIE OKCHU/Ibl, KUCIIOTHBIE
CBOICTBA OKCHJIBI. XapaKTepHU3yIOT 00IIHNEe XUMUICCKUE CBOHCTBA
cosieo0pa3yroIIUX OKCHA0B (KUCIOTHBIX U OCHOBHBIX)
CocTaBIIOT ypaBHEHUS peakiuil ¢ yuacTueM okcuaoB. HabmrogaroT u
ONMCHIBAIOT PEAKIUH C YUACTUEM OKCHUJIOB C ITIOMOILBIO €CTECTBEHHOI'O
(pyccKoro UM POJHOTO) SI3bIKA U A3bIKa XUMHUH. [IpOBOJST OMBITHI,
MOJITBEP K IAOIIME XUMUYECKHE CBOMCTBA OKCHUJIOB C COOIIOICHUEM
MIPaBUJI TEXHUKU OE30MaCHOCTH
41 | Hudposas maboparopust OcHoBaHus: VYpoxk- CocTaBnIOT ypaBHEHUS peakIuil ¢ yuacTueM ocHoBaHmii. Habmogaror u
RELEON KJTacCH(pUKAIHS U JICCIIEIOBAHNE OTIMCHIBAIOT PEAKIINH C YIaCTHEM KHCIIOT C TIOMOIIBIO €CTECTBEHHOTO
udposoit pH. wratus ¢ CBOMCTBa (pyccKoro UM POIHOTO) SI3bIKA U A3bIKa XUMHUH. [IpOBOJST OMBITHI,
3QKUMOM; TISITh MOJITBEP K IA0IIUE XUMUYECKHE CBONCTBA OCHOBAHUH, C COOJII0OICHHEM
XUMHYECKUX CcTakaHoB (25 MPaBIJI TEXHUKH 0€30MaCHOCTH
MIT); TPOMBIBAJIKA
42 KucmoTsrl. Ypok ycBoeHHs XapakTepusyrT 00II1e XUMUIECKHE CBOWCTBA KUCIIOT
Knaccudukanms kucior HOBBIX 3HAHUI CocCTaBIsAIOT ypaBHEHHUS PEAKINil C y4aCTUEM KHUCIIOT.
43 CBoiicTBa KHCIIOT KOM6I/IHI/IpOBaHHLII71 Hab6nronarot u onuceiBaroT p€aKkuru C y4aCTUEM KUCJIOT € ITIOMOUIBIO
YPOK €CTECTBEHHOTO (PYCCKOT'O UM POHOTO) SI3bIKA U SI3bIKA XUMHH.
[IpoBOAAT OMBITHI, MTOATBEPIKAAIONINE XUMUYECKUE CBOMCTBA KUCIIOT, C
COOIOZICHHEM MPABWJI TEXHUKH 0€30MaCHOCTH
44 Knaccudukanus coneit VYpok ycBoeHns | Pa3nuuaroT MOHATHSA «CPEIHHE COJINY, KKUCIBIE COJINY», KOCHOBHBIE
HOBBIX 3HAHUU COJIN.
45 CaoiicTBa cosei KomOunmnpoBanHbIi | XapakTepu3yroT 0011e XUMUYECKHE CBOWCTBA COJIEH.
YPOK CocTaBmsIOT ypaBHEHHUS peakivii ¢ yuactrem cojeid. HabmomaroT u

OMUCHIBAIOT PEAKLIUU C YYaCTUEM COJIEH C MOMOIIBIO €CTECTBEHHOIO
(pyccKoro WM pOJHOTIO0) SI3bIKa U A3bIKa XUMHUH. [IpOBOJST OMBITHI,
MOITBEPIKIAIOIIUE XUMUIECKIE CBOMCTBA COJIEH C COOIIIOIEHHUEM MTPABUIT




TEXHUKU 0€30I1aCHOCTH

46 I'enernueckas cBs3b Ypok ycBoeHus XapakTepu3yroT MOHATHE «TC€HETUUECKUH PsiI».
MEXy KllaccaMu HOBBIX 3HAHHH NnmocTpupyroT FeHeTHYECKYI0 B3aMMOCBSI3b MEKY BEIIECTBAMMU:
HEOpPraHUYECKUX IIPOCTOE BEUIECTBO — OKCUJ — FUAPOKCU] — COJIb.
BEIIIECTB 3anuchIBalOT ypaBHEHUS PEaKLUi, COOTBETCTBYIOILUX
MIOCJIEZI0BATENBHOCTH («LENOUYKE)») IPEBPALLEHUN HEOPTaHUYECKUX
BEIIIECTB Pa3IMUYHBIX KJIACCOB.
47 | Uudposas nadoparopust IT.p. Ne 6 «Pemenue VYpok - npakTukyM | YuaTcs oOpaiaThes ¢ 1a00paTopHbIM 000pYI0BAaHUEM U
RELEON 9KCHEPUMEHTAIbHBIX HarpeBaTelbHbBIMU IPUOOPAMU B COOTBETCTBUU C IPABUIAMHU TEXHUKH
Lludposoit pH. mratus ¢ 3a1au» 0€3011aCHOCTH, PaclO3HaBATh HEKOTOPbIE AaHUOHBI U KATHOHBI.
3@XKHMOM; TISITh HaGnronaroT cBOHCTBA 3JIEKTPOIUTOB U IPOUCXOAIINE C HUMHU SIBJICHHUS.
XMUMHYECKHX CTaKaHOB (25 Habmro1at0T 1 ONKCHIBAIOT PEaKIMU C YyYaCTHEM 3JIEKTPOIUTOB C
MJI); TIPOMBIBAJIKA MOMOILBIO €CTECTBEHHOT'O (PYCCKOT'O MIIM POAHOTIO) S3bIKA U SA3bIKA
XUMHH. POPMYIUPYIOT BBIBOJIBI 110 pE3YJIbTaTaM IIPOBEJEHHOTO
HKCIEPUMEHTA
48 O06o0u1eHue u Oo6o06maromuit O0001Ial0T U CUCTEMATU3UPYIOT CBOM 3HAaHUSA MO TeMe: «OCHOBHBIE
cUCTeMaTH3alus 3HaHUH YPOK KJIaCChl HEOPTAaHUYECKUX COeNMHEHUN». [IpUMEHSIOT Ha MpaKTHKE paHee
1o reMe: «OCHOBHBIE M3yYeHHBIN MaTepual, paboTas o IrpymiaM ¢ 33JaHUIMHU Pa3HOTO
KJIaCChl HEOPTAHUYECKUX YPOBHS CII0)KHOCTH
COCIMHEHUI»
49 K.p. Ne3 1o VYpok — koHTposs | IIpuMeHsI0T Ha MpaKkTHKe paHee U3Y4YEeHHBII MaTepuall, padoTas o
teme: «OCHOBHBIE rpyIIam ¢ 33JJaHUIMHU Pa3HOTO YPOBHS CJIOXKHOCTH,
KJIACChl HEOPTraHMYECKHUX BBITMIOJHSIOT KOHTPOJBHYIO PaloTy.
COCTUHEHUIN)
Iepuoauveckuii 3akon u Ilepuoanuyeckasi cucrema xumuueckux 3jgemMeHToB /. U. MenaeneeBa u crpoenue aroma (8 4)
50 EctecTBenHbIE Vpok ycBoenust | OOBSICHSIOT MPU3HAKH, TO3BOJISIONINE OOBEIUHATE TPYIITBI XUMHUYECKUX
cemeiicTBa HOBBIX 3HAHUHI AIIEMEHTOB B €CTECTBEHHBIE CEMEICTBA. PackpbIBalOT XUMUYECKUI
XUMHYECKHUX CMBICT (3TUMOJIOTHIO) HA3BAHUN €CTECTBEHHBIX CEMENCTB
AJIEMEHTOB. ApPryMEeHTHPYIOT OTHOCUTEIBHOCTh HA3BaHUS «MHEPTHBIE Ta3bl»
AmMdoTepHOCTh OOBACHAIOT YTO Takoe «aM(poTepHble coenHeHus». Habmonator u

OMUCHIBAIOT PEaKLUi MEXK/y BEIIECTBAMH C IIOMOIIBIO PYCCKOTO
(pomHOTO) SI3bIKA U S3bIKA XUMHH. XapaKTEPU3YIOT TBOMCTBEHHBIN
XapakTepe CBOUCTB aM(POTEPHBIX OKCUOB U THIPOKCHIOB. [IpoBOasT




OIIBITHI 10 MOJYYEHHIO M [TOITBEPKACHUI0 XUMHUYECKUX CBOMCTB
aM(pOTEePHBIX OKCHJIOB M THIPOKCHJIOB C COOTIOICHIEM MTPABUI TEXHUKH
0€30I1aCHOCTH.

o1 Ortxkpsitue . 1. Ypok ycBoeHHUs PaznuuaioT ecTeCTBEHHYIO M MCKYCCTBEHHYIO KIacCHU(UKAIUH.

MenneneeBbiM HOBBIX 3HAHUU AprymeHTHpYIOT oTHeceHue [lepuoandyeckoro 3akoHa K €CTECTBEHHOM

[Tepuoaunueckoro 3akoHa kiaccupukanuu. MoaenmpyroT XUMHUYECKUE 3aKOHOMEPHOCTH €
BBIJICJIEHUEM CYLIECTBEHHBIX XapaKTEPUCTHK 00bEKTa U IPEACTAaBICHUEM
UX B IPOCTPAHCTBEHHO-TPAa()UIECKOI NIIH 3HAKOBO-CHMBOJIMYECKON
dhopme

52 OcHOBHBIE CBEICHUS O VYpok ycBoeHust | OOBSACHSAIOT YTO TAKOE «IIPOTOH», KHEUTPOH», «IJIEKTPOHY,

CTPOEHHUH aTOMOB. HOBBIX 3HAHUN «XUMHYECKHH 3JIEMEHT», «MacCOBOM 4nci0». ONUCHIBAIOT CTPOCHUE
a1pa aroma ucroib3ys [leproaudeckyro cucteMy XMMHUYECKUX
anemenToB /1. . Menneneesa. [lomydator nHpOpMAIUIO 10 XUMHHU U3
pa3IMYHBIX HCTOYHUKOB, AHAJTU3UPYIOT €€.

53 CtpoeHue >MeKTPOHHBIX Ypok- OOBACHSIOT YTO TAKOE IEKTPOHHBIN CIION WM SHEPTETUUECKUI
YPOBHEI aTOMOB HCCIIEJOBAHNE ypoBeHb. COCTaBIIAIOT CXEMBI PACIPENEICHUS DJIEKTPOHOB 110
XUMHUYECKUX JIEMEHTOB AIIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOM 000J10UKe
No«Nel1-20 B Tabaune /.
N. Menneneesa.
o4 Ileproanueckuii 3aKoH Ypok- PackpbIBatoT (pu3NYECKUN CMBICIT: TOPSIIKOBOTO HOMEPa XUMUYECKOTO
. . Menneneesa n HCCIIEI0BAHNE 2JIEMEHTa, HOMEpa NEPUOIa U HOMEPA IPYIIIIHI.
CTPOEHHE aToMa OOBACHAIOT 3aKOHOMEPHOCTH U3MEHEHHS METAJUIMYECKHUX U
HEMETAJUTMYECKUX CBOMCTB XUMUUECKHX AJIEMEHTOB U UX COEJAMHEHUN B
nepuoaax v rpynmnax
55 XapakTepucTuka Ypok- XapakTepu3yloT XUMUIECKHE dJIEMEHTHI | —3-T0 MepHoI0B 1O MX
XUMHUYECKOT0 2JIEMEHTA HCCIIEOBAaHNE 10JI0’keHHUIO B [leproanueckoil cucreme XUMUYECKUX 1eMeHTOB [[. 1.
Ha OCHOBAaHUU €ro MenneneeBa. ApryMEHTUPYIOT CBOMCTBA OKCHIOB U THIPOKCH]IOB
II0JIO’KEHHUS B METAJIJIOB ¥ HEMETAIIJIOB ITOCPEICTBOM YPaBHEHHM peakLuii
[lepuoanueckoii cucreme
56 XapakTepucThKa Y poK-TIpakTHKYM

XHUMHUYCCKOI'0O 3JICMCHTA
Ha OCHOBaHHMH €TI0
ITIOJIOKCHHUSA B




IIepuonnueckoii cucreme

57 3HaueHue Ypok- OnpenenstoT UICTOYHUKH XUMUYECKON HHPOPMAIIHH.
[lepuonnueckoro 3akoHa HCCIIeIOBaHNE [Tony4aroT HeoOX0AMMYIO MH(OPMALMIO U3 Pa3IUYHBIX HCTOYHUKOB,
u Ilepuoanueckoit aHATM3UPYIOT €€, 0pOopMIIIOT MH(DOPMAITMOHHBIN POIYKT,
CUCTEMBI XUMHUUYECKHUX MIPE3EHTYIOT €ro, BEAyT HAyYHYIO JUCKYCCHUIO, OTCTAauBAIOT CBOIO TOUKY
anemenTos /I. 1. 3peHHUs
Menneneesa
Xumuyeckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu (11 1)

58 | Hudposas naboparopust WNonHnas xumuyeckas cBsi3b Ypok- OOBACHAIOT YTO TAKOE MOHHAS CBSI3b, MOHBI. XapaKTEPU3YIOT MEXaHU3M
RELEON HCCIIEI0BAHNE o0Opa3oBaHus HOHHOM cBsi3u. COCTaBISIOT CXEMbI 00pa30BaHUSI HOHHOU
L{udpoBOii JaTIHK cBs3u. Mcnonb3yroT 3HaKkoBoe MojienupoBaHue. OnpenensoT TUI
TEeMIIepaTyphl IIATHHOBBI; XUMHUYECKOH cBs3u Mo ¢popmyIe BemecTBa. [[puBoAsT mpruMepsl BEIECTB
JIATYUK TeMIIepaTypbl C MOHHOM CBSI3bI0. Y CTAHABIIMBAIOT IPUYUHHO-CJICICTBEHHBIE CBSI3U
TEPMOIIAPHBIit MEXy COCTaBOM BEILECTBA U BUJIOM XMMHUYECKOH CBS3H, MEX]1y HOHHOU

CBSI3bI0 M KPUCTAINIMYECKUM CTPOCHUEM BELIECTBA, MEXKIY
KPUCTANINYECKUM CTPOCHUEM BEIIECTBA U €ro PU3NIECKUMHU
CBOMCTBAMHU

59 | Hudposas naboparopust KoBasienTHast xumuyeckas Ypok- OOBACHSIOT YTO TAaKOE KOBAJIEHTHAS CBSI3b, BAJICHTHOCTh. COCTABIISIOT
RELEON CBA3b HCCIIEIOBAHUE cXeMbl 00pa30BaHMs KOBAJEHTHOW HETIOJIIPHON XMMHYECKOM CBSI3H.
Llugposoii gaTank Hcnons3yroT 3HaKOBOE MOJEITUPOBAHHUE.

TEMIIEPATYPHI IIATUHOBBIN; OHpeI[eJ'ISIIOT THUII XUMUYECKOH CBSA3H 110 (bOpMyJ'Ie BCIICCTBA.

JIATYHMK TEMIICPATYPhI [TpuBOAST MpUMEPHI BEIECTB C KOBAJEHTHOM CBSA3BIO.

TEePMOTapHBIii VY cTaHaBIMBAIOT IPUYUHHO-CIIEACTBEHHBIE CBSA3H MEK/Y COCTaBOM
BEIL[ECTBA U BUJIOM XUMHYECKOU CBSI3H, MEXKIY KOBAJIECHTHOM CBA3BIO U
KPUCTAJUIMYECKUM CTPOCHUEM BEILECTBA, MEKAY KPUCTAIINYECKUM
CTPOEHHEM BEIIeCTBA U €ro (pU3nueCKUMH CBOMCTBAMU

60 KoBasienTHas1 nonsipHas Ypok- OOBACHAIOT YTO TaKOE€ KOBAJIEHTHAs MOJSIPHAS CBSI3b,

XUMHUYECKas CBS3b HCCIIEIOBAHUE AIIEKTPOOTPHILIATEILHOCTh, BO3TOHKA UK cyOsmMariyst. CocTaBisioT

CXeMbI 00pa30BaHUs KOBAJICHTHON MOJSPHON XUMHUYECKON CBS3H.
Hcnonp3yroT 3HaKOBOE MOJIENIMPOBaHHUE. XapaKTEPU3YIOT MEXAHU3M
00pa3zoBaHus MOJIIPHON KOBAJECHTHOM CBsI3H. OMpeesitoT TUTT
XMUMUYECKOH CBsI3M 10 popmyie BemiecTsa. [IpuBoasar npumepsl
BEIIIECTB C KOBAJICHTHOM MOJISIPHOU CBSI3bI0. Y CTAHABIMBAIOT MPUYUHHO-




CJIC/ICTBEHHBIE CBS3M MEXJly COCTaBOM BEIECTBA M BUJIOM XUMHYECKOM
CBSI3U, MY KOBAJCHTHOM CBS3BIO U KPUCTAIMUYECKUM CTPOCHHEM
BEILIECTBA, MEX/Y KPUCTAJUTMYECKIM CTPOSHHEM BEIIECTBA U €T0
¢usnueckumu cpoiictBamMu. CocTaBiAOT HOpMyITbl OMHAPHBIX
COE/IMHEHUH 110 BAJICHTHOCTH M HaXOJAT BAJICHTHOCTH JIEMEHTOB IO
dhopmyse OMHAPHOTO COCAMHEHUSI.

o1 Meramueckas Ypok- OOBACHSIOT YTO TAKOE METAJUIMYECKAas! CBS3b.
XUMHAYECKast CBSI3b WCCJICJIOBAHUE CocTaBisIOT cXeMbl 00pa30BaHUs METAUTUIECKON XMMHYECKON CBSI3H.
Hcnonp30BaTh 3HAKOBOE MOJICIIMPOBAHKE. XaPaKTEPU3YIOT MEXaHU3M
00pa30BaHUs METAITMYECKON CBS3H.
OmnpenessiroT THIT XMMUYECKOH CBsA3M 10 popmysie BemecTa. [IpuBoasr
MIPUMEPHI BEIIECTB C METAUTNYECKOH CBS3BIO.
Y CcTaHaBIMBAOT TPUIHMHHO-CIICICTBEHHBIC CBS3U MEXKIY COCTAaBOM
BEIIECTBA U BUIOM XUMHUYECKON CBSI3U, MEXK]Iy METAJUIMYECKOM CBSI3BIO U
KPUCTANINYECKUM CTPOEHUEM BEIIECTBA, MEXKY KPUCTAIUIMYECKUM
CTPOCHHEM BEIIeCTBA U €r0 (PM3NIECKIMHU CBOWCTBAMH.
62 CreneHb OKUCIIECHUS VYpok ycBoeHUs: | OOBACHSIOT UTO TAKOE «CTEMEHb OKUCICHUS, «BAJIEHTHOCTHY.
HOBBIX 3HaHU | CocTaBisdoT (OpMyJibl OMHAPHBIX COEIUHEHUIl Ha OCHOBE OOIIETO
crioco0a UX Ha3BaHUU.
CpaBHHMBAIOT BAJCHTHOCTh M CTENEHb OKHUCIEHHsS. PaccumThIBAIOT
CTETIEHU OKUCIIEHUs M0 GOopMyJIaM XUMHUYECKUX COCTUHEHUIN
63 OKucIuTeNbHO- VYpoxk ycBoeHust | OOBSCHSIOT YTO Takoe OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLUH,
BOCCTaHOBHUTEJIHHBIC HOBBIX 3HAHUH | OKHCIIUTENb, BOCCTAHOBUTEIh, OKUCIICHHE, BOCCTAHOBJICHHUE.
peaknuu Knaccupumupyor XuMHYECKHE peakifii Mo MPU3HAKY «M3MEHEHHe
64 OKHCIUTENBHO- VYpoxk - CTENEHEN OKUCIIEHHS DJIEMEHTOBY.
BOCCTAHOBUTEJIbHbIE NPaKTHKYM OnpenensitoT OKUCIAUTENb U BOCCTaHOBHTENb, MPOIECCHl OKUCICHUS U
peaxun BOCCTaHOBJICHUSI.
65 O60061eHue u Oo6oo6maromuii | OO00MmMAOT U CHCTEMaTU3UPYIOT CBOM 3HaHUS 10 TeMe: «I13 u [ICXD» n
CUCTEMaTH3alUsl 3HAHUU YPOK «Ctpoenne Bemectsa. OBP». [IpuMeHstoT Ha MpakTUKE paHee
no temam: «I13 u [ICXD» U3y4eHHBIN MaTepual, paboTas Mo rpymmnam ¢ 3aJaHUsIMH pa3HOTo
n «CTpoeHHe BElIecTBa. YPOBHS CII0KHOCTH
OBP»
66 KoHnTtponbhas pabora 1o VYpok — konTposst | [IpuMeHsIIOT Ha MpaKTHUKE paHee U3yUYCeHHBIH MaTepHral, padboTas mo




temam: «[13 u IICXDO» u 3HAHUU rpyImam C 3aJJaHUsIMUA PA3HOTO YPOBHS CII0KHOCTH,
«CTpoeHue BelecTBa. BBITOJIHSAIOT KOHTPOJIbHYIO paboTy.
OBP»
67 Pemenne pacueTHbIx Ypox - Pewarot pacuernsie 3a1aun.
3a1a4y MIPaKTUKYM
68 IIpomexxyTouHas VYpoxk — koHTpos | [IpuMeHSIOT Ha MpaKTHKE paHee U3yYeHHbIH MaTepual, padoTas 1o
aTTecTanus 3HaHUI rpymIaM ¢ 3aJJaHUsMH Pa3HOrO YPOBHS CIOKHOCTH,
BBITIOJHSIOT KOHTPOJBHYIO PaboTy.
9 kamace
Ne | Obopynosanue Touku Tema ypoka ®opma opraHusanuu Buabl yueOHOM AeATEIBLHOCTH
n/n | pocra ypoka
IMoBTOpeHue u 06001eHNe cBeeHUl M0 Kypcy 8 kiacca. Xumudeckue peakuuu (5 1)
1 Knaccudukanus YpoK yCBOEGHHsS HOBBIX | XapakTepu3ylT OKCUIbI, THAPOKCUIBI (OCHOBaHUS, aM(pOTEpHBIC
HEOPraHUYECKUX 3HAHUU THPOKCHUIBI, KUCIOPOACOAEpKAIle KUCIOThI) U COJH 10 IUIaHY:
BELIECTB U UX COCTaB, CIOCOOBI 00pa30BaHUsl Ha3BaHUM, XapaKTepHbIE
HOMEHKJIaTypa cBoiicTBa 1 nonyuenue. Knaccuuuupyror okcupl, THIPOKCHIBI
(ocHOBaHUs, aM(pOTEpHbIE THIPOKCUIBI, KHCIIOPOCOEPIKALIIHIE
KHMCJIOTBI) U COJIM TIO Pa3IMYHBIM MTPU3HAKaM. YUaTcs
HOJTBEPKIaTh XapaKTEPUCTUKY OTAEIIBHBIX IIPEICTaBUTENEH
KJIACCOB HEOPTraHMYECKHUX BEUIECTB YPABHEHUSIMU
COOTBETCTBYIOIIMX peaklUnid. PaCKpbIBatOT B3aMMOCBS3b MEXKTY
KJIacCaMH HEOPraHMYECKUX COETMHEHUH, KaK T€HEeTHUECKYIO
2 Knaccudukanus Ypok ycBoeHUs HOBBIX [ OOBSACHSIOT MOHATUS «XUMHUYECKas! pEaKLIUs», «PEaKIuu
XUMHUYECKHUX PEAKIMH 10 3HAHUU COEMHEHUS», «PEaAKIINU Pa3I0KEHUN», «PEeaKluu 0OMeHay,
pa3IMYHbIM OCHOBAHUSAM «peaKklry 3aMEIICHUs», «PEaKIINH HEUTpaIu3aum,
3 Bxonnas VPpOoK KOHTPOJISI 3HAHUH | «IK30TEPMHUYECKHE PEAKIIMNY, «OHIOTEPMHUIECKUE PEAKLIUNY,

JIuarHocTuyeckas pabora

«00paTuMBbIE PEaKIIUNy, KHEOOPATUMBIC PEAKITUN,
«OKHUCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKITUIY, KTOMOT€HHBIE
PEaKImy, «reTepPOTeHHBIE PEAKIII, «KAaTATUTHIECKUE
peaKIuny, «KHEKATATUTUIECKIE PEaKIIUNy, TEeTIOBOU Y ekt
XUMHAYECKOH peakium». KiaccnpumupyroT XuMUYecKue peaKIiinm
110 PA3JIMYHBIM OCHOBAHUSIM. OHpCIICHSIIOT OKHCJIUTCIIb U




BOCCTAHOBUTEIb, MPOIECCHI OKUCIICHUS] U BOCCTAHOBJICHUSI.
HabGromaroT 1 OMMCHIBAIOT PEaKIUd MEXKy BEIECTBAMHU

Hudposas nabopatopus
RELEON

udposoit naTank
TeMIIEpaTyphl INIATHHOBbIH

[TonsiTHE O CKOpOCTH
XAMHYECKOU PEAKIIUU.

Ypoxk —ucciieioBaHue

OOBACHSAIOT YTO TAKOE «CKOPOCTh XUMHUYECKOH

peakuuu». ApryMEeHTHPYIOT BBIOOp €TUHHUIL

M3MEpEHUs. Y CTaHABIMBAIOT IPUYMHHO-CIICICTBEHHBIE CBA3H
BIIMSIHUS PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKHUX

Karanus

peakuuii. HaGmo1alo0T U ONMUCHIBAIOT PEAKLIUU MEXKTY
BELIECTBAMU C IIOMOLIbIO PYCCKOTO (POJIHOTO) A3bIKA U SA3bIKA
xUMUU. [IpoBOJSAT OMBITHI, TOATBEPKAAIOLINE 3aBUCUMOCTh
CKOPOCTU XMMHUYECKOM peakliiu OT pa3IUuyHbIX (PaKTOpOB

Xumuuyeckue peakiuu B pacrsopax (10 )

DIIEKTPOIUTHYECKAS
JICCOTIHALIUS

ypOK - HICCJICAOBAHHUC

XapaKTepI/BYI-OT MOHATHA «QJICKTPOJIUTHUYCCKAA AUCCOUALIUS,
(OJICKTPOJIUTLD», KHEIJICKTPOJIUTLD). YcranaBiauBamT MMPpUYUHHO-
CJICACTBCHHBIC CBA3U MCIKIY HpHpO,Z[Oﬁ QJICKTPOJIUTA U CTCIICHBIO
€ro JIUCcCOonUaIiuy. Y CTaHABINBAIOT MNPUYUHHO-CJICACTBCHHLIC
CBA3U MCXKY TUIIOM XHUMHUYECKOH CBS3HU B QJICKTPOJIUTC U
MCXAaHU3MOM €Iro AucConuainuu.

Hudposas mabopaTopus
RELEON

OCHOBHBIE TTOJIOKEHIS

YpoK yCBOEHHS HOBBIX

XapaKTepmy}OT IIOHATHUA «CTCIICHb JUCCOLMAIIUN), «CUIJIbHBIC

TEOPUHU 3HAHUU ANEKTPOJIUTHDY, «CIIA0BIE DEKTPOIUTHD», «KATHOHBY, «AHUOHBDY,
LlndpoBoii raTunk ANEKTPOJIUTUYECKON «KHCIIOTBI», «OCHOBaHU», «coJn». COCTAaBISIOT ypaBHEHUS
3JIEKTPOIPOBOHOCTH muccouuaruu (TO/]) 3JIEKTPOJIUTUYECKON JUCCOLMALIUM KUCIIOT, OCHOBAaHUM U COJIE.
NnmoocTpupyroT npuMepaMu OCHOBHBIE TTOJIOKEHUS TEOPUU
3JIEKTPOJIUTAYECKON JUCCOLMALINH.
Pa3nnyaroT KOMIIOHEHTHI 10Ka3aTeIbCTB (T€3UCOB, ApTYMEHTOB U
(hOpMBI TOKA3aTeIHCTBA)
XuMHuueckue  CBOMCTBA KomOuHMpoBaHHBIN XapakTepusyloT 00IIHe XUMHIECKHE CBOMCTBA KUCIIOT C
KuCJIOT B cBeTe TOJ] YPOK MO3ULUNA TEOPUU DJIEKTPOIUTUYECKON AUCCOLUALINH.
XMMHYECKHE  CBOWCTBA VYpok- mpakTuKym CocCTaBIsAIOT MOJIEKYJISIPHBIE, TTOJTHBIC U COKPAIICHHBIC HOHHBIC

K1CIIOT B cBeTe TOJ],

YPaBHEHUS PEaKLUi C y4aCTUEM KUCIIOT.

ApPryMEHTHPYIOT BO3MOKHOCTb ITPOTEKAHUS PEAKIINN C
y4acTHEM KUCJIOT Ha OCHOBE mpaswiia bepromie u psaga
AKTUBHOCTH METaJUIOB. [IpOBOIAT ONBITHI, IOATBEPKAAIOIINE
XMMHUYECKHE CBOWCTBA KHCIIOT, C COOJIIOJICHIEM IPAaBUII




TEeXHUKHU Oe3onacHocTU. Habuto1atoT ¥ ONKCHIBalOT PEAKLIUU C
Y4acTUEM KHUCIIOT C TOMOLIBIO PYCCKOTO (POIHOI0) A3bIKa U
A3bIKA XUMHUN

10 XyuMU4ecKue  CBOMCTBA Kom0OuHMpoBaHHbBIN CocTaBiIOT MOJIEKYJISIPHBIE, ITOJIHBIE U COKPALLEHHBIE HOHHBIE
OCHOBaHMH B CBETE YPOK YPaBHEHHUS PEAKLUHI C y4aCTUEM OCHOBAHMM.
Teopun ApPrymMEHTHpPYIOT BO3MOXHOCTb IIPOTEKAHUS PEAKIIUI C
PIIEKTPOJINTUYECKON y4acTHEM OCHOBAHMM Ha OCHOBE npasuia beproiie.
ccoLMaluu [IpoBOAAT ONBITHI, TOATBEPKAAIOLINE XUMUYECKUE CBOWCTBA
OCHOBAHHUH, ¢ COOJIIOZICHNEM ITPaBUJI TEXHUKU OE€30I1aCHOCTH.
Haburo1aroT 1 onuchIBaOT peakIMU ¢ yYaCTHEM KHUCIIOT C
IOMOIIBIO PYCCKOT'O (POJTHOTO) SI3bIKA U SI3bIKA XUMUHU
11 | Hudposas naboparopust XuMHuueckne  CBOKMCTBA | YPOK YCBOSHHS HOBBIX | XapaKTepU3YIOT OOIIME XMMUYECKUE CBOWCTBA COJICH C TIO3HIIHIA
RELEON COJIell B CBETE TEOpUU 3HAHUU TEOPHUU DIEKTPOJUTHUECKON AUCCOLUALINH.
LindpoBoii naTamK PIIEKTPOIUTUYECKOM CocTaBisAOT MOJIEKYJISIPHBIC, TTOJTHBIE U COKPAIICHHBIC HOHHBIC
SJIEKTPOIIPOBOIHOCTH incconranmn YPaBHCHUS pEAKIUH C YYaCTHEM COJICH.
ApPryMEHTHPYIOT BO3MOXHOCTb IPOTEKAHUS PEAKIIUI ¢
ydacTHeM cosieil Ha ocHOBe npasuiia bepromie. IIposoasr
OTIBITHI, TIOATBEPKAAOIINE XUMHUECKHE CBOWCTBA COJIEH, C
COOJIIO/ICHHEM TPAaBUJI TEXHUKU 0€30MacHOCTH.
Haburo1aroT 1 onuChIBaIOT peakIMU ¢ yYaCTHEM COJIEN C
HOMOIIBIO PYCCKOT'O (POJTHOTO) SI3bIKA U SI3bIKA XUMUHU
12 [Tonstue o runponuze | KomOuHMpoBaHHBIH | YcTaHaBIMBAIOT 3aBUCUMOCTH MEXKJLy COCTAaBOM COJIU U
coneit YpPOK XapaKTepoM I'HApoJin3a. AHAM3UPYIOT CpeJly pacTBopa COJIU C
MIOMOIIBI0 UHAUKATOPOB. IIpOrHO3UpYIOT THII TIPOIN3a COIU
Ha OCHOBE aHaJN3a ero GopMyJIb
13 | Hudposas maboparopust IL.p. Ne 1. Peienune VYPOK - IpaKTUKyM VYuarcs oOpamarbess ¢ J1a0OpaTOpHBIM  OOOPYAOBAaHHEM H

RELEON

Hudporoit natamnk
3JIEKTPOIPOBOHOCTH

AKCTIEPUMEHTATBHBIX
3a/1a4 10 TeMe
«ONEKTpOTUTHYECKAS
JTUCCOLUALIUSD)

HarpeBaTeNbHBIMU TpPUOOpaMU B COOTBETCTBUU C TMpaBUIAMHU
TEeXHUKU Oe3onacHocTH. HabmonatoT cBOWCTBA 3JIEKTPOIUTOB U
MPOUCXOAIINX C HUMH SIBJICHUM. Habmronator "
OMKCHIBAIOT PEAKIMU C YYAaCTUEM O3JIEKTPOJUTOB C IMOMOIIbIO
€CTECTBEHHOT'0 (PYCCKOTO WUJIM POJHOTIO) SI3bIKAa U S3bIKA XUMUH.
@opMyNIHpPYIOT BBIBOJABI IO  PE3yJibTaTaM MPOBEIECHHOTO
JKCIIEPUMEHTA




14 O6o0menue u Ypok 00001eHHs 1 O0600111aI0T ¥ CUCTEMATU3UPYIOT CBOU 3HAHUS 110
CUCTEMAaTU3aLUs CUCTEMAaTU3alUH TeMe: «XUMHUYECKUE PEAKIIMU B pacTBOpax
3HAHUU IO TeMe 3HaHUU ANEKTPONUTOBY. [IpUMEHSIIOT Ha MpaKTUKE paHee N3YYEeHHbII
«XUMHUYECKUE PEaKIIH MaTepua, paboTas o Tpynmnam ¢ 3alaHUsIMHA Pa3HOTO YPOBHS
B pacTBOpax CII0KHOCTHU
AJIEKTPOJIUTOBY
15 K.p.Ne 1 o reme YPpok KOHTpoOJIs [IpuMeHsIOT Ha MPaKTHKE paHee U3yYeHHBIH MaTepua, padoTas
«XUMUYECKUE PEAKIHH 10 FPyIMIaM € 3aJJaHUSIMU Pa3HOTO YPOBHS CII0KHOCTH,
B pacTBOpax BBITMOJIHSAIOT KOHTPOJBHYIO paboTy.
AIIEKTPOJIUTOBY
Hemeramibl 1 ux coequnenus (25 u)
16 OO0111ast XapaKTepUCTHKA VYpok —uccnenosanue | OOBACHSIOT 4TO Takoe HeMeTaluibl. CpaBHUBAIOT aJJIOTPOIIHbBIE
HEMETAIIJIOB BUJIOU3MEHEHHUSI KHCIIOpOaa. PacKppIBaTh MPUUKHBI AJUTOTPOIUH.
XapakTepus3yroT XUMUUECKHUE AJIEMEHThI-HEMETAILIbI U ITPOCThIE
BEIlIECTBA-HEMETAJUIbL: CTPOCHHE, PU3NUECKUE U XUMUYECKHE
cBoiicTBa HeMeTalI0B. OOBSICHSIOT 3aBUCUMOCTh OKHCIIUTEIbHO-
BOCCTaHOBUTEJIbHBIX CBOICTB JIEMEHTOB-HEMETAIJIOB OT UX
nosioxkeHus B Ileproanueckoil cucreMe XUMHUYECKUX IEMEHTOB
17 Ob6mas KomOunupoBanHbiii | XapakTepu3yloT cTpoeHUE, PU3NYECKUE U XUMUYECKHE
XapaKTepUCTHKA YPOK CBOWCTBA, OJyYeHHE U TPUMEHEHHE TaJIOT€HOB B IIaHE
anemeHToB VIIA rpymnmst 00111ero, 0COOEHHOTO U €AMHUYHOTO.
— TaJIoreHOB YcTaHaBIMBaOT MPUYHMHHO-CIIE/ICTBEHHbIE CBA3H MEXTY
CTpPOEHHEM aTOMa, XUMHUUECKOH CBS3bI0, TUIIOM
KPUCTAJUTNYECKOH PEIICTKH rajloreHOB, UX (PU3UUECKUMH U
XUMHAYECKHMH CBOMCTBAMHU
18 CoenrHEeHUS TAIOTEHOB | YPOK YCBOEHHS HOBBIX | XapaKTepU3YIOT COCTaB, (pU3MYECKHe W XUMHUYECKHE CBOWCTBA,

3HAHUH

MOJy4YEeHUEe W  NPUMEHEHUWE COEIMHEHUH TalOreHOB ¢
UCIOJIb30BAHUEM PYCCKOTO (POAHOTO) SA3bIKA U A3bIKA XUMHH.
Ha3piBaroT coeuHEeHHs rajJoreHoB 1o (opmysie M COCTABISIOT
¢dopMyaBl O UX Ha3BaHUIO. YCTaHABIMBAIOT MPHYUHHO-
CIICACTBEHHBIE CBA3UM MEXIYy XHMHYECKOM CBS3bIO, THIIOM
KPUCTAUIMYECKOM  PEIIETKH  COCAVMHEHUN TaJOr€HOB, HUX
(U3NYECKUMU ¥ XMMUYECKHMHU CBOWCTBaMH.




[IpoBonsAT, HAOMIOJAOT U ONUCHIBAIOT XMMUYECKUHA SKCIIEPUMEHT
[0 PAaCHO3HABAHUIO TAJION€HUJ-UOHOB C COOIIONEHUEM IPABUII
TEXHUKU 0€30I1aCHOCTH.

BBIMONHAIOT pacyeTsl 0 XUMUYECKHM (OpMyJiaM U ypaBHEHUSIM
peakuuii, IPOTEKAIINX C YYaCTUEM COCIMHEHNN raJIOTEHOB

19

[Tp.Ne 2. «M3y4yenue
CBOMCTB COJITHOU
KHUCIIOTBDY

Ypok- npakTUKyM

VYuarcs oOpamarbess ¢ J1aOOpaTOpHBIM — 0OOPYIOBaHHEM H
HarpeBaTeNIbHBIMU TpUOOpaMH B COOTBETCTBHHM C TpaBUIAMHU
TEXHHUKHU Oe30macHoCTH. HaOmroaaroT CBOMCTBA 3JIEKTPOIUTOB U
OPOUCXOSAIINX C HUMU SIBIICHUM. Ha6monator u
ONMCHIBAIOT PEAKLUUU C YYACTHEM OHIIEKTPOJIUTOB C MOMOILBIO
€CTECTBEHHOTO (PYCCKOTO HJIM POJHOTO) S3bIKA U S3bIKA XHUMHUH.
@OopMyIHMpPYIOT BBIBOJABI IO PE3yJbTaTaM IMPOBEIECHHOIO
JKCIIEPUMEHTA

20

OO61as xapakTepuCTHKa
snemMeHToB VI A -
xanbpKoreHoB. Cepa

KomOuHMpoBaHHBIN
YPOK

Jatot o0mryt0 XapakTEepUCTHKY aTOMaM, IIPOCTHIM BEIIECTBaM U
COEIUHEHUAM XAJIIBKOI€HOB B 3aBUCUMOCTH OT MX IOJIOKEHUS B
[Tepuonnueckon CHCTEME. XapakTepus3yroT CTPOCHHUE,
annotponusi, PU3NIecKre U XUMUYECKUE CBOMCTBA, MOTYYCHHE U
NPUMCHCHUC CCPHI. YcTaHaBIWBAIOT MPUYUHHO-CJICACTBCHHBIC
CBSI3M MEXIY CTPOCHUEM aToMa, XMMHYECKOM CBS3BIO, TUIIOM
KPUCTAIUTMUECKON  pemeTku  cepbl, e¢ (U3HUECKUMU U
XUMHUYECKMMH CBOMCTBAMH.

BoImonHsAIOT pacy€Thl MO XUMUYECKUM (QopMmyiaM U

YpPaBHEHUSIM PEAKIUA, TPOTEKAIOIIUX C YYACTHUEM CEPBI.
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CepoBogopoa u
Cyb(uIBI

KomOuHupoBaHHbIH
YPOK

XapakTepu3yroT cOCTaB, GU3NUECKUE U XUMHUUECKHE CBOMCTBRA,
MOJIy4€HUE U IPUMEHEHNE COeTMHEHUN Cephbl B CTETIEHU
OKHCIICHHS -2 C HCIIOJIb30BaHUEM PYCCKOTO (POJHOTO) SI3bIKA U
a3bIKa XUuMUH. Ha3bIBaloT coeTuHEHNs cephl B CTENEHU
okucieHus -2 no ¢popmyse u CocTaBiasioT GOpMyIIBI IO UX
Ha3zBaHM0. COCTaBJISAIOT MOJIEKYJIIPHbIE U MIOHHBIE YPaBHEHUS
peakuuii, XapakTEpU3YIOLME XUMUYECKUE CBOMCTBA
COEJAMHEHUH cepbl B CTENIEHU OKUCICHMUS -2.

OnuceIBalOT MPOLECCHI OKHCJIEHUSI-BOCCTAHOBJICHMUS,

ONPEACISIOT OKHUCIIUTEND " BOCCTaHOBUTEIIb U




COCTABJISAIOT JIEKTPOHHBIN OajlaHC B PEaKLUAX C yYaCTHEM CEpbl
B CTETICHU OKUCIICHUS -2.

YcTaHaBIMBAalOT ~ IPUYUHHO-CIECICTBEHHBIE  CBSI3U  MEXKAY
XUMHYECKOM  CBSI3bIO, THUIIOM KPUCTAJIMYECKOM  PELICTKU
COEAMHEHUN cepbl, HX (U3NYECKUMU U  XUMHUYECKUMHU
CBOMCTBAMHU
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Kucnopoaubie
COCIMHEHHUS CEPhI

KoMmOnHMpOBaHHBII
YPOK

3anuchIBalOT GOPMYJIBI  OKCHUIOB  CEphbl,  Ha3bplBalOT  HX,
OIMCHIBAIOT CBOMCTBA Ha OCHOBE 3HAHUM O KMCJIOTHBIX OKCHAAX.
XapakTepusyroT cocTaB, (PU3MYECKHUE U XUMUYECKUE CBOICTBA
CEPHOM KHUCIIOTHI KaK 3JIEKTPOJIUTA C UCIOJIB30BAHUEM PYCCKOTO
(pontHOTO) s3bIKA U s3bIKa XUMHH. COCTABISAIOT MOJIEKYJISIPHBIE U
MOHHBIE YPABHEHUS peaKlUil, XapaKTepU3yIOIUX XUMUUYECKUE
CBOICTBa CepHOM KUCIOTHL. Pacno3HaroT cynb(haT-HOHBI.
XapakTepus3ylT CBOMCTBA KOHLEHTPUPOBAHHONW CEPHOM KHUCIIOTHI
KaK OKHMCIIUTEIIS C UCIIOJIB30BaHUEM PYCCKOTO (POIHOTIO) A3bIKa U
s3plka  XxuMHH.  COCTaBIIAIOTYpaBHEHUS OKHUCJIUTEIBHO-
BOCCTaHOBUTEJNIbHBIX PEaKIUil METOJJOM 3JIEKTPOHHOT 0 OanaHca.
BreimonHsoT pacueTel Mo XUMHUYECKUM — opmyraMm U
YPAaBHEHUSM DEAKLUH, MPOTEKAIOIIHUX C YYaCTUEM CEpHOU
KHCIIOTBHI.

Haburo1aroT 1 onuchIBatOT XUMUYECKHUI SKCIIEPUMEHT
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[lp. Ne 3. «M3yuenue
CBOMCTB CepHOU
KHACIIOTBD)

YPok — IpakTUKyM

VYyarca oOpamarecsi ¢ 1a00paTOpHBIM O00OPYAOBAHHEM U
HarpeBaTebHBIMU TPUOOpPaMU B COOTBETCTBUU C TpaBUIAMHU
TeXHUKH Oe3omacHocTH. HabmromaroT cBOMCTBA DJIEKTPOIUTOB U
MPOUCXOJSIINX  C HUMH SIBJICHUH. HabGmronaror u
OIMHMCHIBAIOT PEaKIUUA C yYACTHEM OJJICKTPOJIMTOB C TIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO HIIM POJHOTO) SI3bIKA U S3bIKA XUMUHU.
@OopMyIHMPYIOT BBIBOJBI IO pe3yIbTaTaM MPOBEAECHHOTO
JKCIIEPUMEHTA
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OO0mas
XapaKTepUCTHKA
XUMHUUYECKHX DJIIEMEHTOB

VA rpynnsl. Azor

KomOun1poBaHHBIN
YPOK

JlaroT o0mIyt0 XapaKTepUCTHKY aTOMaM, TPOCTHIM BEIIEeCTBaM U
COCANHCHUAM IMTHUKTOT'€HOB B 3aBHUCHUMOCTU OT UX ITOJIOXKCHUA B
[Tepuonnueckon CHUCTEME. XapakTepu3yroT CTpOCHHUE,
(u3nueckre U XMMHYECKHUE CBOICTBA, MOTYYeHHE U IPUMEHEHHE




a30Ta C MCIOJIb30BAaHUEM PYCCKOro (POAHOIO) SI3bIKa U sA3bIKA
XUMUH.

Ha3zpiBatoT coenuHeHuss asora 1o (GOpMyle U COCTaBISIOT
¢dopMynBl TO UX Ha3BaHUIO. YCTAaHABIMBAIOT TNPHYUHHO-
CIIEICTBEHHBIE CBSI3M MEXIYy CTPOCHHEM aroMa M MOJIEKYIIBI,
BUJIOM XUMHUYECKOW CBSA3HM, TUIOM KPUCTAIJIMYECKON DPELIETKU
a30Ta ¥ ero GU3NYEeCKUMHU U XMMUYECKMMU CBOWCTBAMH.
BbInonHAIOT pacyeThl N0 XUMUYECKUM (OpMyJIaM U YPaBHEHUSIM
peakuuil, IPOTEKAIINX C YYaCTUEM a30Ta
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Ammuak. Coiau aMMOHUSI

YpoK yCBOEHHS HOBBIX
3HAHUU

CocraBnsioT (hopMyITBI o 150:¢ HA3BaHUSIM.
3anuchIBalOT MOJIEKYJISAPHbIE W HMOHHBIE YpaBHEHUS peaKiui,
XapaKTePU3YIOIINEe XWUMHUYECKHE CBOWCTBA aMMHaKa W COJeH
aMMOHHSL. CocCTaBisIOT ypaBHEHUS OKHCIIMTENBHO-
BOCCTAHOBHUTCJIIBHBIX peaKHI/Iﬁ C y‘-IaCTI/IeM aMMHaKa ¢ IMOMOIIBHO
ANEKTPOHHOTO OanaHca.

yCTaHaBHI/IBaIOT HpI/I‘II/IHHO-CJICHCTBCHHBIG CBA3U Me>1<)1y
BUJAMH XUMHUYECKHX CBSI3€H, THUMAMU  KPHUCTAJUIMUECKUX
pPEIIETOK aMMHaKa M CcoJied aMMOHHUS M HUX (QU3NYECKUMHU HU
XUMHYECKMMH  cBocTBamMu. [lpoBomar, HabmomawT U
OIIMCBIBAIOT XHMI/I‘I@CKI/Iﬁ 3KCHepI/IMeHT 10 paCHO3HaBaHI/IIO
MOHOB  aMMOHHMS C  COONIOJICHHMEM  TpaBWI  TEXHHUKHU
0€30IacCHOCTH.

BoimonmHsAOT  pacueTel MO XUMHYECKUM  dopMylaM U
YPaBHEHUSIM PEAKIIMii, MPOTEKAIOINX C YJaCTUEM aMMHUaKa
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IT.p.Ne 4 «Ilony4yenue
aMMHaKa U U3y4eHHe
€ro CBOMCTB»

YPOK - IpaKTUKYM

[Tonydaror, coOuparoT M pacmo3HAlOT amMMmHuak. PabortaiorT ¢
1ab0paTOPHBIM obopynoBaHuEM u HarpeBaTeIbHBIMH
npubopaMu B COOTBETCTBUM C  MpaBWIAMH  TEXHHUKHU
Oe3omacHocTH. HaOmromaroT ¥W  ONMCHIBAIOT  XUMHWYECKUH
OKCIIEPUMEHT C MOMOIIBI0 PYCCKOTO (POIHOTO) SI3bIKA M SI3bIKA
xuMun. QOpMyIHpPYIOT BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO
skcriepuMerTa.  COTpyoHUYAIOT B Tpolecce  y4eOHOTo
B3aMMOJICHCTBHSI TP pabOTe B IPyIIIIax
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Hudposas adoparopus

Kucnoponconepxkaniue

Ypok - uccinenoBanue

3anuchIBalOT  peakUui,  XapaKTepU3yIOIIME  XUMHUYECKUE




RELEON

Hudposoil natunk
JJIEKTPOIPOBOHOCTH

COCAMHCHUA a30Ta
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Kuciopoaconepxkarye
COEIMHEHHS a30Ta

KomOnHUpOBaHHBII
YPOK

CBOMCTBA OKCHJIOB a30Ta. Y CTaHABJIUBAIOT MPUYHHHO-
CJIEICTBEHHBIC CBSI3U MEXIY BHUJIOM XMMHYECKOW CBSI3H, THUIIOM
KPUCTAUTMYECKON PEIICTKU OKCHJIOB a30Ta U UX (PU3HUECKUMHU U
XUMHYECKHUMH CBOMCTBaMH. XapaKTEPU3YIOT COCTaB, GU3HUECKUE
U XUMHUYECKHE CBOMCTBAa a30THOW KHCIOTBI KakK 3JIEKTPOJIMTA,
MPUMEHEHHUE C HUCIOJIb30BAHUEM PYCCKOTO (POJHOIrO0) sI3bIKa M
SI3bIKa XUMUHU.

3anuCchIBalOT MOJICKYJSIDHBIE W HMOHHBIE YpaBHEHHUS PEaKIIHi,
XapaKTEepU3YIOLIME XUMUUYECKUE CBOMCTBA a30THOM KHUCIIOThI KaK
anektponuta.llpoBoar, HAOIIOAAIOT U OMUCHIBAIOT XUMUYECKUN
SKCHEPUMEHT, XapaKTEPHU3YIOUIUH CBOICTBA a30THOM KHCIIOTHI
KaK  dJJEKTPOJIUTA, C  COONIIOJCHHWEM TPaBWI  TEXHUKHU
0€30MaCHOCTH.

XapakTepusyloT a30THYIO KUCTIOTY KaKk OKUCIUTEIh. COCTaBISIOT
YpaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH,
XapaKTEePU3YIOUIUX XUMHUECKHE CBOMCTBA a30THOM KHUCIOTHI KaK
OKHUCJIUTEJS, C TOMOIIBIO 2JIEKTPOHHOTO OanaHca. [IpoBoasr,
HaOII0JAI0T U OMUCKHIBAIOT XUMUYECKUN SKCTICPUMEHT,
XapaKTEePU3YIOUIUI CBOMCTBA a@30THOM KUCIIOTHI KaK OKUCIUTENS,
C cOOITI0/IEHUEM MPABUII TEXHUKU 0€30MaCHOCTH
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®docdop u ero
COCIMHCHUS

YPOK - IpakTUKyM

XapakTepu3yloT CTPOCHHE, alUIOTPOmuio, (usuveckue U
XUMUYECKHE CBOWCTBA, MOJydyeHHWe W TpumeHeHue ¢docdopa ¢
WCIOJI30BAHUEM PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUHU.
CaMocTosATeNbHO OMUCKHIBAIOT CBOMcTBa okcua docdopa(V) kak
KHCJIOTHOT'O OKCHJIa U CBOMCTBA OPTO(HOCHOPHOI KHCIOTHI.
[TpoBoasT, HAOIIOIAIOT U OMUCHIBAIOT XUMHYECKHI IKCIIEPUMEHT
C coOmoaeHneM paBUII TEeXHUKU 0€30MacHOCTH.
Pacnio3nator hocdaT-noHsl
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Ob6mas
XapaKTEePUCTUKA
AJIEMEHTOB v
rpynnsl. Yriepona

A-

Ypok 06001eHus u
CHCTEMaTH3aInN
3HAaHUHU

JlaroT o011yI0 XapaKTepUCTUKY aTOMaM, IMPOCThIM BEILIECTBAM U
COEIMHEHUSAM 3JIEMEHTOB [V A- rpynmnel B 3aBUCHMOCTH OT HX
nonoxxkenusa B llepuonnueckoit cucreme. XapakTEepU3YIOT
CTpOEHHUE, aUIOTPOIUIO, (PU3NUECKUE U XMMHYECKHE CBOMCTBA,
MOJTyYeHHE U IPUMEHEHUE aMOP(HOTo YIiaeposia u ero COpToB C




UCIIOJIb30BAaHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMMH.
CpaBHMBAIOT CTPOCHHUE U CBOWCTBA alMasa u rpadura.
OnuchIBalOT OKMCIUTENbHO-BOCCTAHOBUTEIbHbBIE CBOWCTBA

yriepona
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Kucnopoaconepxammue
COEIMHEHUS yriiepoaa

KontponbHo-
0000mIaromui ypoK

XapakTepu3yloT COCTaB, (PU3MUECKUE M XUMHUYECKHE CBOMCTBA,
MOJTy4YeHUE U TMPUMEHEHUE OKCHIOB YIIepoa ¢ UCIOIb30BAHUEM
pyccKoro  (poaHOro) SI3bIKA u SI3bIKA XUMUHU.
YcTaHaBNIMBAaIOT  MPUYMHHO-CICACTBEHHBIE  CBSI3U  MEXKAY
BUJAMM XUMHUYECKHX CBSI3€H, THUNAMU  KPUCTAJUIMYECKUX
PEIIETOK OKCUIOB yriiepojia, X (PU3MYECKUMU U XUMUYECKUMU
cBOMcTBaMM, a Takke mnpuMeHeHueM. CoOionalT mpaBuia
TEXHUKH  O€30MacHOCTHM TMPU  HCIOIb30BAHMM  IIEYHOTO
OTOTUICHHsI. XapaKTepU3ylT COCTaB, (PU3NUECKHE U XUMUYCCKHUE
CBOMCTBA, MOJY4YEHHE U IPUMEHEHHE YTOJBHOW KHUCIIOTBI U €€
coneii (KapOOHATOB W THUIAPOKApOOHATOB) C HCIOJIB30BAHHUEM
pycckoro (poiHOTO) sI3bIKa U A3bIKa XUMHH.

WMnmoocTpupytoT  3aBUCHMOCTh  CBOMCTB  COJIE€H  YrOJbHOM
KHCIOTBI 0T uX cocraBa. IlpoBojsar, HabmoOJalOT W
ONMCHIBAIOT XUMHUYECKHUH 3KCIEPUMEHT C COONIOCHUEM IpaBUII
TEXHUKU 0€30IaCHOCTH.

Pacnoznator  kapOoHaT-MOH.  BBIMONHSIOT  pacyeTsl MO
XUMHAYECKHM (OpMyJIaM M ypaBHEHUSAM peakiuil, MPOTEeKaIOIIX
C Y4aCTHEM COEJIMHEHUH yriiepojaa

32

Hudposas madopaTopus
RELEON

[udposoit naTunk
ANEKTPOIPOBOTHOCTH

[Lp. Ne 5. «Ilomyuenue
YTJIEKUCIIOTO Ta3a u
U3y4EHHE €r0 CBOMCTBY»

YPOK — IpakTUKyM

[lonmyyaror, coOHMpalOT U paclo3HAIOT YIJIEKUCIBIA — ras.
HabmonaroT ¥ ONUCHIBAIOT XMMHMYECKUH OKCIEPUMEHT C
MIOMOLIBI0 PYCCKOrO (POAHOrO) s3bIKA M sI3bIKA XHMHH.
@OopMyIUPYIOT BBIBOJBI MO  pe3yjlbTaTaM IPOBEIECHHOTO
JKCIIEPUMEHTA.

CoTpyaHu4aloT B TpoIlecce y4eOHOTO B3aUMOJCHCTBUS TPHU
pabote B rpynmnax
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YraeBoaopoibl

KomOnHupOBaHHBII
YpPOK

XapakTepHu3yloT 0COOCHHOCTH COCTaBa U CBOMCTB OPraHMYECKUX

coequHeHnl. Pa3nuualroT TmpenenbHble M HENpEeneSbHbIC




yrinesogopoabl.  HaspiBator u 3amMchiBaloT  (popMyJibl
(MONEKynspHBIE U CTPYKTYPHbIE) BaKHEMILIUX IpeICTaBUTENIEH
yriesonopoaoB. [IpemnaratoT 3KClepUMEHT MO PAaCHO3HABAHUIO
COCMHEHUI HEempeenbHOro cTpoeHus. HabmromaroT 3a XojaoMm
XMMHUYECKOI'0 3KCIEPUMEHTA, OMMCHIBATh €r0 U JIeNaTh BBIBOJBI
Ha OCHOBE HaOmoeHuN. PUKCUPYIOT PE3YIbTaThl SKCIIEPUMEHTA
C MOMOUIbI0 PYCCKOTO (POIHOIrO) S3bIKa, a TaKXe C MOMOILBIO
XUMHUYECKHX (GOPMYII U ypaBHEHHI.

34 Kucnoponconep:xarue KomOunupoBanssiii | Xapakrepusyror CIIUPTHI, KaK KHCIIOPOJCOIEPIKaLIIME
OpraHu4ecKue YPOK OopraHuveckue coenuHeHHs. KiacCHpUIMPYIOT CHOUPTHI 1O
COEIIMHEHUs aTOMHOCTH.
HasbiBaroT mpezncraButeneil 0AHO- U TPEXAaTOMHBIX CIUPTOB U
3aIUCBIBAIOT U3 POPMYJIBI.
XapakTepu3yloT  KHCIOTBl,  KaKk  KHCJIOPOACOIEpKallue
OpPraHUYECKNUE COCTUHEHMS.
HaspiBatoT mpezncraButeneil NpeNeNbHBIX W HENPEENIbHBIX
KapOOHOBBIX KHCIIOT M 3alIUCBIBAIOT U3 OPMYIIBI.
35 KpemHnii u ero KomOunupoBanHusii | XapakTepu3yloT CTPOEHUE aTOMOB U KPHUCTAIOB, (pU3NUECKUE U
COEIMHEHUS YPOK XUMHUYECKHE CBOMCTBA, MOJIYYEHHE U NPUMEHEHHME KPEMHUS C

HCIIOJIb30BAHUEM PYCCKOTO (POJIHOTO) SA3bIKA U S3bIKA XUMHUHU.
VYcTaHaBIMBAalOT ~ NPUYUHHO-CIEICTBEHHBIE  CBSI3U  MEXAY
CTPOCHHEM aTroMa, BHUJOM XUMHYECKOH CBSA3M, THUIIOM
KPUCTAJUIMYECKON PpEHICTKH KpeMHHs, ero (U3NYeCKUMU U
XUMHYECKMMH  CBOICTBaMH.  BBIMOMHAIOT ~ pacyersl 1O
XUMHAYECKUM (OopMysiaM U YpaBHEHHSIM PEaKLUi, TPOTEKarOIUX
C y4YaCTMEM KpPEMHHUS M €ro COCIMHEHHH. XapaKTEepHU3yIOT
cocTaB, (pU3MUECKHME M XHMHUYECKHE CBOWCTBA, IOJIy4Y€HHE H
MIPUMEHEHHUE COEIMHEHUI KPEMHHUS C UCIIOJIb30BAHUEM PYCCKOTO
(ponHOro) s3piKa W sA3blka XUMUH. CpaBHUBAIOT JAHOKCHJIBI
yraepoaa u  KpemMHHs. ONUCBHIBAIOT  Ba)KHEWIINE  THIIBI
MPUPOAHBIX COECIMHEHUI KpPEMHHUSI KaK OCHOBHOTO JIEMEHTA
autocdepsl. Pacmo3HaroT cuimKaT-uoH
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CunukaTHast
[IPOMBIIIIICHHOCTD

Ypok yCBOEHHS HOBBIX
3HAHUH

XapakTepusyloT CUIMKATHYIO TPOMBIIIIEHHOCTh U €€ OCHOBHYIO
MPOAYKIHIO. Y CTaHABIMBAIOT AaHAJIOTMHU MEXTY Pa3IUYHbIMU
OTpac/IIMU CUJIMKATHOW MPOMBIIIIIEHHOCTH

37 [Tosryuenue HeMeTalIoB | YPOK YCBOEHMS HOBBIX | ONHCBHIBaIOT HAXO0XKIEHUE HEMETAIIOB B IIPUPOJE.
3HAHUU XapakTepus3yroT (PpakMOHHYIO IEPErOHKY )KUIKOTO BO3AyXa
KaK COBOKYIHOCTb (PU3MYECKHUX IPOLIECCOB. APIYMEHTUPYIOT
OTHECEHUE aKTUBHBIX HEMETAJIOB K OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIM IIPOLIECCAM
38 [losrydeHne BaXHENIINX YPOK - IpaKTUKyM XapakTepus3yroT XMMHU3M, ChIPbEC, allllapaTypy, Hay4HbIE
XUMHUECKUX COEAMHEHUN IPUHLIMIBI U IPOIYKIMIO IPOU3BOJCTBA CEPHON KUCIIOTBHI.
CpaBHUBAIOT IPOU3BOJCTBO CEPHOM KMCIIOTHI C IPOU3BOJACTBOM
aMMHuaKa
39 | Hudposas naboparopus Ob6o0menne o reme KomOunupoBanssiii | IIpoBoasaT ornieHKY cOOCTBEHHBIX IOCTUKEHUH B YCBOCHUU TEMBI.
RELEON «HemeTamsl 1 ux YPOK KOppeKTUPYIOT CBOM 3HAHMSI B COOTBETCTBHMH C ILUIAHUPYEMBIM
Llndbposoii naTank COEIUHEHUS» pesynbratoM. [lomydaroT XUMHUYECKyH0 HUHPOpPMALUU U3
JJIEKTPOIIPOBOAHOCTHU Pa3IMYHBIX UCTOYHHKOB. HpeI[CTaBHfII-OT I/IH(i)OpMaIII/IIO 110 TECMEC
«Hewmetambl» B Bue TabIuIl, CXEM, OIOPHOTO KOHCIIEKTa, B TOM
yucie ¢ npumeHenneM cpeacrts KT
40 K.p. Ne2 mo reme: VYpokK - KOHTpoIIs [IpuMeHSIOT Ha MpakTHKE paHee U3y4eHHbI MaTepuan, padoTas
«Hemeramibl 1 ux 3HAHUU [0 TrpynmaM ¢ 3aJaHusIMH  Pa3sHOTO YPOBHS  CIIOKHOCTH,
COEJTMHEHUS» BBITIOJIHSIOT KOHTPOJIbHYIO PaboTy.
MeTtannsl u ux coequnenust (17 1)
41 [lonoxeHne MeTauioB B VYpok ycBoeHHs HOBbIX [ OOBSACHSAIOT UTO Takoe MeTaulbl. Paznmuuator  popmbl
[leproauueckoii cucreme, 3HAHUU CYLIECTBOBAHMSI METAJIOB: DJIEMEHTHI U IIPOCTHIE BEIIECTBA.
CTpOEHHE aTOMOB U XapakTepus3yloT XUMHUYECKHE JJEMEHTHI-METAUIbl 10  UX
KpUCTAJLIIOB nonoxeHuto B Ilepumonmueckon cucreme [I. 1. Menneneesa.
[IporHO3UpPYIOT  CBOMCTBa  HE3HAKOMBIX  METAUIOB IO
noJsioxkeHu1o B [leproaudeckoil cucteMe XMMUYECKHUX AJIEMEHTOB
. U. MenneneeBa. YCTaHABIMBAIOT MPUYUHHO-CIIEICTBEHHBIE
CBSI3M MEX]y CTPOCHMEM aToMa, BUJOM XHMUYECKOU CBS3H,
TUMOM KPUCTALIMYECKON PEMICTKH METaUIOB — TMPOCTHIX
BEILIECTB U UX COCAUHEHUN
42 OO01IHe XUMUYECKHE KomOunupoBanubiii | OOBSICHSIOT YTO TaKOE PsIi aKTUBHOCTH METAJIOB. [I[puMeHstoT




CBOVCTBA METAJIOB

YpPOK

€ro JJISl XapaKTePUCTUKN XMMHUYECKIX CBOMCTB IPOCTHIX
BelIecTB-MeTaioB. O000IIAIOT CUCTEMY XUMHUYECKUX CBOMCTB
METAJIIOB KaK «BOCCTaHOBUTEIILHBIE CBOWCTBa». COCTaBISIOT
MOJIEKYJIAPHBIE YPABHEHMS PEAKLUH, XapaKTepU3YIOIIHUX
XMMHYECKHE CBOMCTBA METAJUIOB B CBETE YUECHUS 00
OKHCJIMTCIIbHO-BOCCTAHOBUTCIIBHBIX IMMPOLIECCAX, a PCAKIIUHA C
ydacTHeM DJICKTPOIUTOB, IPEICTABIATH TAKKE U B HOHHOM
Bujie. Habmo1aroT v ONKMCHIBAIOT PEaKIIMU MEXK/Ty BEIIECTBAMU C
IIOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA U S3bIKA XUMUH.
CaMoCTOSITEIHLHO IMPOBOJAT ONBITHI, IIOATBECPKAAOIINC
XMMHYECKHE CBOHCTBA METAJUIOB C COOJIIOJICHUEM MIPaBHUII
TEXHHUKHU 0€3011aCHOCTU

43 OO1mas xapakTepuCcTHKa Ypok ycBoeHUs HOBBIX | OOBSCHAIOT 3TUMOJOTMIO Ha3BaHWs TPYNIbl  «IIETOYHbIE
[IEJIOYHBIX METAILIIOB 3HAHWH MeTaJuTbly. J[aroT 00mIyI0 XapaKTepUCTHKY IIETOYHBIM METajIaM
44 OO01mas xapakTepuCTHKa KoMOMHMpOBaHHBIH | IO UX MNONOXKEHHIO B Ileproauveckoil cHCTEME XHMHYECKHX
LIEJIOYHBIX METAJIJIOB YPOK anemenToB . . Menpneneesa.
XapakTepus3yloT CTpoeHUE, GU3NUYECKHe U XMMUYECKHE CBOICTBA
IMIEJOYHBIX METAIOB B CBETe 0O0mero, OcoOEHHOro |
€IMHUYHOTO.
[Ipencka3piBatoT (GU3NIECKAE W XMMHUYECKHE CBOMCTBA OKCHIOB
U TUAPOKCHUJOB IIEIOYHBIX METAJUIOB Ha OCHOBE MX COCTaBa U
CTPOGHUSI W  TONTBEPXKIaTh  IMPOTHO3BI  ypaBHEHHSIMHU
COOTBETCTBYIOIIMX  peakuuii.  IIpoBomsT  pacu€rsl 1O
XUMHAYECKHM (OpPMYJIaM M YpaBHEHHSM PEaKIfii, POTEKAIOIINX
C Y4aCTHEM HIEJTOYHBIX METAJUIOB M UX COeIMHEHUN
45 OO1m1ast XapaKTepUCTHKA VYpoK yCBOEHUS HOBBIX | XapaKTepU3YIOT CTPOCHHUE, PU3NIECKUE U XUMHUIECKHE CBOMCTBA
[11€7I0YHO3EMENbHBIX 3HaHUH IEI0YHO-3eMEIbHBIX METAIJIOB B CBETE€ OOLIEro, 0OCOOCHHOIO U
METaIoB ennHUYHOTO. [IpenckaspiBatoT QuU3MYECKHEe ¥ XHUMHYECKHE
46 OO1mas xapakTepuCTHKa KoMOMHUpOBAHHBIA | CBOWCTBA OKCHJIOB M THUAPOKCHIOB MerauioB |IA rpynmel Ha
IIEIOYHO3EMETbHBIX YPOK OCHOBE HX COCTaBa M CTPOEHHS M TOATBEPXKIAIOT IPOTHO3BI
METAILIOB YPaBHEHHUSIMU COOTBETCTBYIOLINX PEAKIIUH.

[IpoBoasT pacyerbl Mo XUMHUYECKUM (hopMyrnaM U ypaBHEHUSAM
peakiuii, MPOTEKAIOIIMNX C YYaCTUEM IIEIOYHBIX METAJUIOB M UX




COETUHEHUN

47

JKeécTroCcTs BOABI U
CIOCOOBI €¢ YCTPaHCHHS

Ypok yCBOEHHS HOBBIX
3HAHUM

OOBSACHSAIOT 4TO TaKoe <GKECTKOCTb BOJIBI».
PaznuyaroT BpeMEHHYI0O M TOCTOSIHHYIO >KECTKOCTb BOJBI.
[Ipennararot criocoObl yCTpaHEHHS KECTKOCTH BOABL. [IpoBOSAT,
HAOMIOMAIOT W OMKCHIBAIOT XUMHYECKHH OSKCIIEPUMEHT, C
cO0JIIO/ICHHEM TPABMJI TEXHUKU 0€30aCHOCTH
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[Lp.Ne 6. «[lomyuenue
JKCCTKOM BOJBI U
CIIOCOOBI €€
YCTpaHSHUS

KoMmOnHMpOBaHHBII
YPOK

[Tonydaror, coOuparOT W pacmo3HAIOT  YIVIEKUCIBIM  ras.
O6pammaroTcs c 1ab0pPaTOPHBIM o0opyoBaHuEeM u
HarpeBaTelIbHBIMA NPUOOpPaMH B COOTBETCTBHUH C IpaBHIIaMHU
TeXHUKU Oe3omacHocTd. HabmonaoT 1 ONKUCHIBAIOT XMMHUYECCKUI
9KCIIEPUMEHT C MOMOUIBI0 PYCCKOTO (POIHOT0) SI3bIKA M SI3bIKA
xuMuu. QOpMYIHPYIOT BBIBOJIBI IO pe3yJbTaTaM MPOBEACHHOTO
skcriepuMenTa.  CoTpyOHMYaOT B Mpolecce  y4eOHOro
B3aMMOJICUCTBUS TIPH pabOTE B rPyIIax
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AJTFOMUHHUN U €T0
CoeTMHEHUS

YPOK - IpaKTUKYM

XapakTepu3ylOT  AJIIOMHHUM N[O  €ro  NOJIOKEHHI0 B
[lepuonnueckont cucreMe xuMuueckux dnemeHtos [l U
MenpeneeBa.  OnuChIBAlOT  CTPOEHHE, ¢buznueckue H
XMMHMYECKHE  CBOWCTBA  QJIOMHUHHUS,  IOATBEpXKIas  HUX
COOTBETCTBYIOIIMMH YPABHEHUSIMH PEAKIIHAMN.

OOBACHAIOT JBOWMCTBEHHBIM XapakTep XHUMHUYECKUX CBOWCTB
OKCHJIa M THIPOKCHIA AJIFOMUHUS.

50

Hudposas maboparopus
RELEON

[udpoBoit naTunK TaBICHUS

PKeie3o

YPpoK yCBOEHUS HOBBIX
3HAHUU

51

CoennuHeHns Keae3a

KomOuHMpoBaHHBIN
YPOK

XapakTepusyloT MoJI0KeHHUe kene3a B [lepuonnueckoit cucreme
xumudeckux daeMmeHtoB J[. WM. MennaeneeBa, 0coOEHHOCTH
cTpoeHuss aroma. ONUCBHIBAIOT (U3UYECKHE U XUMUYECKUE
CBOMCTBa JKele3a, TONATBEPXKIas HX COOTBETCTBYIOIIUMU
YpaBHEHUSIMH  PEAKIIMM. OOBACHSIOT  HAIMYHE JIBYX
TEHETUYECKUX PSJIOB COCIMHEHHM Kere3a Fe’+ u Fe*
YcTaHaBNIMBaOT 3aBUCUMOCTh OOJacTeld MPUMEHEHHUs Kele3a U
€ro CIIaBOB OT CBOMCTB. IIpoBOIAT pacyeThl MO XUMHYECKUM
(dbopMyliaM M ypaBHEHHSIM PEaKIMii, MPOTEKAIOMUX C ydacTHEeM
Kene3a U ero coenuHeHnit. HaGmiomaloT M ONMUCHIBAIOT PEAKITUU
MEX/y BEIECTBAMHU C IOMOIIBIO PYCCKOro (POJHOrO) s3bIKAa U
SI3BIKA XUMHH
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Hudposas nabopatopus
RELEON

[udpoBoit naTunk KaBICHUS

[1.p. Ne 7 «Pemenue
PKCIIEPUMEHTATBHBIX
3a/1a4 110 TEME
«MeTamibDy

YpoK-nIpakTUKyM

DKCIMEPUMEHTAIBHO HUCCIEAYIOT CBOMCTBA METAUIOB M HUX
COCMHEHUH, pelIaTh SKCIEPUMEHTAIbHBIE 33Ja4yd 10 TEME
«Metamnely. Pabotaror ¢ mabopaTopHbIM 00OpyJIOBaHUEM U
HarpeBaTeIbHBIMU TPHOOpPaMU B COOTBETCTBUU C TIPaBUIAMHU
TeXHUKU Oe3omacHocTH. HaOmrogaroT CBOMCTBA METAJUIOB M HX
COCAMHECHUN W SBJICHUWA, NPOUCXOIALIUX C HUMMU.
OnuCHIBaIOT XUMHYECKHM SKCHEPUMEHT.
@OopMyJIMPYIOT  BBIBOJIBI 10  pE3yJbTaraM  MPOBEICHHOTO
skcriepuMenTa. Ompenenstor (Ucxois u3 ydeOHOU 3amaun)
HEOOXOJIMMOCTD HCITOIB30BAHUS HaOII0EHUS 158307
SKCIEPUMEHTA
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Koppo3ust wmertamioB wu
CIIOCOOBI 3aIIUTHI OT HEe

YpoK yCBOEHHS HOBBIX
3HAHUU

OOBSCHAIOT 4TO Takoe KOppo3us. Pa3znnuaroT XHMHUYECKYI0 U
ANIEKTPOXUMHUYECKYIO KOPPO3UH. MILTIOCTPUPYIOT MOHSATHS
«KOPpO3HSI», «XUMHUYECKAs KOPPO3HSD», «IJICKTPOXUMHUUECKAs
KOppO3Us» MpHUMepaMU. XapaKTepu3ylT CIOCOObI 3alllUThl
METAJIJIOB OT KOPPO3UHU

54

MeTasisl B Ipupoe.

YPpOK yCBOEHHS HOBBIX
3HAHUI

Knaccupunupyror GopMbl IpUPOJHBIX COETUHEHUIN METAIIOB.
XapakTepusyoT o0IIMe CrocoObl MOTYYEHHs] METaIOB: MHPO-,

55

[loHsATHE O METAILITYPTrUu

Ypok- cemuHap

TUAPO- U DIEKTPOMETAJLTYPIUU.

Konkperusupyior 31u cnocoObl MpUMepaMu U ypaBHEHUSIMU
peakiuii ¢ COCTaBICHUEM JIEKTPOHHOTO OasaHca.

OnuceIBalOT TOMEHHBI  MpoLlECC M AJIEKTPOIUTHUECKOE
MIOJIy4YEHUE METAILIOB.

Pasnnyaror yepHbI€ U IBETHBIE METAJIJIBI, YYTYHBI U CTAJIN
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O00011eHHUE 3HAHUH 110
Teme «MeTayuibl»

O06o0maromuii ypok

O06001a0T ¥ CUCTEMATU3UPYIOT CBOW 3HAHMSI 110

Tteme: «Metamnsly. [I[puMeHsI0T Ha MpaKTUKE paHee U3yUeHHBIH
MaTepuai, padoTas 1Mo TPYIIIaM ¢ 33JJaHUSIMHU Pa3HOTO YPOBHS
CII0)KHOCTHU
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Konrpomnsnas pabdot 3 mo
reme «MeTtamib»

YpoKk KOHTpOJIs

[IpuMeHSIOT Ha MpaKTUKE paHee U3y4YeHHbIH MaTepual, padoTas
10 TPYIIAaM C 3a/laHUsIMU Pa3HOTO YPOBHS CIOKHOCTH,
BBINOJIHAIOT KOHTPOJIBHYIO padoTy.

XuMus ¥ OKpYy:Kaouas cpena (2 u)

58

P(HMH‘-IGCK&SI

| KomOuHupoBaHHbIH

| WuTerpupytoT cBeAeHus 1Mo GU3NIECKOi reorpaguu B 3HAHUS




OpraHHU3arys [LUIAHETHI
B3eMist

YpPOK

0 XMMHMYECKON OPraHn3allu IUIaHEThl. XapaKTEepPU3yIOT
XMMHUYECKHH COCTaB Ie0J0rHYecKuX 0007I04eK 3eMIIH.
Pa3nuyaroT MUHEpaIbl U TOPHBIE IIOPOJBI, B TOM YUCIIE U PYJIbI
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OxpaHa

OKpY>Karolen cpebl OT
XUMUYECKOTO
3arpsi3HEeHUs

Ypok — cemuHap

XapakTepus3yloT  HCTOYHUKM  XUMHYECKOTO  3arpsi3HEHUS
OKpyxaromend cpeapl. ONUCHIBAIOT TI100ANBbHBIE 3KOJIOTUYECKUE
mpoOJIeMbl  YeNIOBEYeCTBa,  CBS3aHHBIE C  XUMHUYECKUM
3arpsi3HeHueM. llpemmaraioT mytd MUHUMH3ALUU BO3JICHCTBUS
XUMHUYECKOIO  3arpsi3HEHUST Ha  OKPYXKaroIIylo cpeny.
[IpuBonAT mpuMepsl MEXIYHAPOAHOTO COTPYAHHYECTBA B
00JlacTH  OXpaHbl OKpYXalolled cpefabl OT XUMHUYECKOTO
3arpsi3HEeHus

(OTD) (7 u)

Oﬁoﬁme}me 3HAHUH MO0 XUMHUH 32 Kypc¢ OCHOBHO# 1Ko0Jbl. IloaroroBka K OCHOBHOMy rocylapCcrB€HHOMY 3K3aMEHY
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BemecTBa

O06o06maromuil ypok

[Ipencrapnstor nHGopmaruio o teme «llepuoauueckuit 3akoH u
[lepnonnueckas cucrema J[. M. MennaeneeBa B CBETE TEOpHUH
CTPOEHHUS aTOMa» B BHUJE TaOJUI], CXEM, OIIOPHOIO KOHCIIEKTa, B
TOM qucie c [IPUMEHEHUEM CPEACTB HKT.
BbINONHAIOT TECTOBBIE 3a1aHus o TEME.
[IpencraBastor uHpopmanuio 1o Teme «Buabl XUMHYECKHX
CBA3€M M THIIBI KPHUCTANIMYECKUX pEHICTOK. B3aumocssa3b
CTPOECHHS M CBOWCTB BEILECTBY» B BHJIE TaOJUI], CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM 4yHucie ¢ npumeHenneM cpencts MKT
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X MMHUYECKHE peaknuu

O6o06maromuit ypox

[IpencraBnstor uHpopManuo 1o Teme «Kimaccudukanus
XUMHMUYECKHX pEeakUMUid MO pa3auyHbIM Inpu3zHakaMm. CKopocTh
XUMHYECKUX peakuuil» B BuAe TaOJHI, CXEM, OIOPHOIO
KOHCIIEKTa, B TOM uucie ¢ npuMmeHenneM cpeacts UKT.
BeimonHsr0T TecToBBIE 3a1aHus N0 Teme. XapakrepusytoT OBP,
OKHCJIUTEIh U BOCCTAHOBUTEIb.
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(OCHOBBI
HEOpraHUYEeCKOM
XUMUHA

O6o06maromuit ypox
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(OCHOBBI

HEOPraHUYECKOM

O6o06maromuit ypox

XapakTepuszyloT o0mme, OCOOCHHBIE W HWHIWBHUIYyAIbHBIC
CBOWMCTBA KHUCJIOT, OCHOBaHUW, COJEH B CBETE TEOPUHU
3IEKTPOJIUTUYECKON JUCCOLIMALINH.
ApPryMEHTHPYIOT  BO3MOKHOCTh  MPOTEKAHUA  XHUMHUYECKHUX
pEeaKuii B pacTBOpax 3JICKTPOJIUTAX UCXOAS U3 YCIOBHIA.




XWMHHN

Knaccuduuupyror HeopraHudeckue BELeCTBa IO COCTaBy U
cBorictBaM. [IpuBOAAT MpUMeEpHI PEACTABUTENEH KOHKPETHBIX
KJIACCOB U TPYII HEOPIaHUYECKUX BEIIECTB

64 [loBTOpEeHME U Kom0OuHMpoBaHHbBIN BBINONMHAIOT TECTHI M YIIPAXKHEHUS, PEIIAIOT 3aa4M 110 TEME.
0000111eHUE IO TEME. YPOK [IpoBOIAT OLIEHKY COOCTBEHHBIX JJOCTH)KEHHUI B YCBOCHUU TEMBI.
[logroroska k KoppektupyroT cBoM 3HaHHUS B COOTBETCTBHM C IIJITAHUPYEMBIM
KOHTPOJIbHOM paboTe pE3yJIbTaTOM

65 KonTponbHast padotaNe4 | Ypok KOHTpouis [IpuMmeHsIOT Ha IpaKTHKE paHee U3yYEHHBIH MaTepuai, padoras
«ITorosas 1o Kypcy 110 TPYIIIAM C 3aJaHUSMU PA3HOT'O YPOBHS CIIOKHOCTH,
OCHOBHOI IIIKOJIBI» BBINOJIHSAIOT KOHTPOJIbHYIO paboTy.

66 AHaIIM3 KOHTPOJIBHOM Koppektupyrot cBou 3HaHUA
padotsl. [TonBenenue
MTOrOB rojia.

TOUKA \' POCTA
\ JlabopaTtopHble paboTbl 8 knacc NpakTuyeckasa pabota N2 1. «3yyeHune cTpoeHus nnameHmn»

TeopeTtunyeckas YacTb: [opeHne — CNOXHbI NPOLIECC, CONPOBOXAALLMIACS BblAENEHNEM SHEPIrUM, KaK Npasuno, B

BMAE Tenna v ceeta. PasnuyaloT roMoreHHoe ropeHve (Hanpumep, npy paboTe ra3oBo ropesiku), U reTeporeHHoe ropeHue (Hanpumep, ropeHve cnupTa u
CYXOro roptoyero). B paccMoTpeHHbIX NpuMepax nnamsi UMeeT CXOAHOe CTpoeHue. B HEM MOXHO BblAENUTb TPY YacTu.

BHYTpEeHHWI1 KOHYC TEMHOrO LiBeTa (B Criyyae ra3oBom ropesiku CUHero useTa) ¢ Hu3komn Temnepatypoit ~ 300 500 °C. 3geck NPoMCXoamnT ucrnapeHue u

pa3noXeHne roproHero BeLlecTsa.

CpeHuii BOCCTaHOBUTESbHbIN KOHYC COCTOMT U3 CMECH BO3[yXxa W ropsALLEero rasa. 3aech nof BnvsaHuem 6oree Bbicokon TemnepaTypbl (1500 1800 °C)
NPoAYKTbl MCMApeHnsi U pa3foXeHWs FoploYNX BELLIECTB aKTUBHO pearnpytoTt ¢ kucrnopogom. Ecnm yacTb yrnepoaa octaetcsi cBOOOAHON, TO ero
MenbyanLlline YacTuupbl packansioTcsa U NpuaatoT NamMeHn Spkoe cBeYeHmre. OTa YacTb nnamMeHn 6oraTta yrapHbiM razom CO — cunbHbIM BOCCTAHOBUTESNEM,
Nno3aToMy €€ Ha3blBaloT BOCCTAHOBUTESIbHOM. Touka Hanbonee BbICOKON TeMnepaTypbl HAXOAMTCS Ha OCTPUE BOCCTAHOBUTESNBHOMO KOHYCa.




BHeLuHWIA oKMCRUTENbHbLIN KOHYC 06pa3yeT HEBMANMMYHO 060J104KY, OKPYXatoLLYyto nnams. 34ecb Nof BINSHUEM 3HAYNTENbHOIO NMPUTOKA ®ernopeas soaaxanporexopu nonkoe
orucreKUE fopiosero euieeTea Ao CO7)  HO (npu ropern cyxoro ropiosero va cwose yotponnia Ty e 0BpasyeTca N2). Mpu 3Tom ocTaeTcsa n3bbITOK KUCopoaa, KOTOPbIN NMpY BLICOKOW TeMnepaTtype
o6nagaeT BbICOKOW OKUCIIUTENbHOM aKTUBHOCTbIO, MO3TOMY BHELLHSIS YaCTb NflaMeHn Ha3blBaeTca OKUCIUTENbHONM. Micnonb3ya noaaye Bo3ayxa, MOXHO
YBENUUYUTL TEMMEPATYpPY NiiaMeHu.

[MpakTnyeckas yacTb: Ll,eJ'Ib onbiTa: U3y4nTb CTPOEHME NinamMmeHun, onpenesintb TemMnepaTypy B pa3HblX €ro 30Hax npu UCrnojib30BaHUN pa3fiMyHbIX
MUCTOYHUKOB Tenna .

lMepeyeHb Oamyukoe yughposol nabopamopuu: aT4vK TeMnepaTypbl TepMmonapHbiin. JJornosHumersbHoe o6opydogaHue: LUTaTUB C 3aXNMOM; AepXaTesb
Ons npobupok; cnupToBka . Mamepuaribi U peakmusbl: CNPT 3TUIOBbIN; CyX0e roprovee; cBeya.

TexHuka 6be3zonacHocmu:
1. . PaboTa cBsizaHa C OTKpbITbIM NriaMmeHeM — 6epermTecb oxora.

2. . Tepmonapa nocrne n3sneyvyeHna n3 niaMmeHun oCctbiBaeT He cpa3y — 6eper|/|Ter oxora. 3.B CNMUPTOBKE COAEPXUTCA roprodand XmagKocCTb.

UHCMPYKUUS K 8bIMNONHEHUIO:

1.MoaknounTe BbICOKOTEMMNEPATYPHbIN AaTUMK (TEPMONApY) K peructpaTopy AaHHbIX (KOMMbTepy). 3akpenuTe AaTUKK B LUTATMBE Tak, YTOObI Ero KOHYMK
Kacanca putnunga CNMpToBKY .

2 . 3axrute cnupToBkKy. Koraa nokasaHusi CTabmunuanpytoTcsl, 3anuunte 3HadeHe TemnepaTypbl Ha cxeme nnamenu (puc. 1). 3.Mepemellaiite gaTumk
TemnepaTypbl B ClieAytoLLyto TOUKY NflaMeHN B COOTBETCTBMM CO CXeMOW. [1ns 3Toro ocnabnante MmydTy U nepemelanTte eé (BMecTe C Nankon 1 [aT4nkom)
B HY>XXHOEe MecTo. Korga nokasaHusi cTabunmaunpyoTcs, CHoBa 3aHOCUMTE 3HAYEHNE TEMMEPATYpPbl B COOTBETCTBYIOLLEN TOUKE HA CXEMY .

4 . Tak n3amepbTe TEMMepaTypy BO BCEX TOUKAX MilaMeHU, OTMEYEHHbIX Ha cxeme . 5 . [oBTopuTe AENCTBMA CO CBEYOM N CYXUM FOPIOYUM.



TOUKA \' POCTA
3 6.06paTtnTte BHUMaHue! MNMpn n3yyeHnm CTpOEHUS NlaMeHN CYyX0ro roprodero ucnosnbdyetcsa 1/4 yactb TabneTtkn. Kycodek roptoyero

NnoMeLalT Ha KepaMN4eCKyto NinTKy.

Puc. 1. Toukn uamepenusi Temnepatypbl nnameHn 7 . BHecute B nnams CnMpTOBKM Ha NONMMUHYThI NPOBUPKY. 3BneknTe npobupKy M3 nnameHn u
paccMOTpuTE €€ NOBEPXHOCTb.

8 . MosTopuTE ONbIT CO cBeYom. Kakoro useTa obpazosancsa HaneT? Yrto aTo 3a BelecTBO? Pe3ynbTaTbl U3MepeHuin/HabnioaeHun

HcTounux TemmepaTypa 0KosI0 GUTHIIS Temmnepatypa B cpenneit yactu | Temmneparypa B BepxHer Uro o0OpazoBasioch Ha
TETUTOTHI (Kycodka roproyvero) TIaMEeH! YacTH TUTAMEHH TTOBEPXHOCTH MPOOUPKH

1 CrupToBKa

2 Caeua

3 Cyxoe roprodee

Bbi800b!:

B BbIBOfax ykasaTb, Kako UCTOYHMK TEMNOThI NMPEANOYTUTENBHO UCMONb30BaTb B XMMUYECKON nabopaTopun 1 novemy .
KoHmpornbHbIe 80MpoChi:

1. Kakol NCcTo4HUK nnamerm 6bin ucnonb3oBaH? 2 . Kakas 4acTb NnaMeHn camas ropavas?

3 . [lo kakon MakcumanbHon TemnepaTypbl yaoaeTca nporpeTb Tepmonapy? 4 . Yto ropavee - LeHTp nnaMeHu unm kpasa?

1. . Moyemy cnnpToBKa ropuT NoYTHN GECLBETHLIM NIAMEHEM, @ CBeYa - CBeTAWMM? MOXHO 11 ucnonb3oBaTth CBeYM B labopaTopun BMECTO
CNUPTOBOK?

2. . Kakune npoayKTbl ropeHUs OAMHAKOBbI y CMIMPTOBKK 1 cBeun? 7 . 3agaHune gna noarotoeku K TMA, BINP

MNpwv HarpeBaHWUK TBEPAbIX BELLECTB B Npo6upke Heo6xoammo: 1.839Tb NPOOVPKY B pyKW U HAarpeBaTb Ty YacTb, FAe JIEXUT BELLECTBO; 2.3aKpenuTb Npobupky
B LUTATMBE M HAarpeBaTb Ty YacTb, e IEXUT BELLECTBO;



3.835Tb NPOBMPKY B PyKM, MPOrpeTh BCO NPOBMPKY, @ 3aTEM Ty YacTb, FAe NEXUT BELLECTBO; 4.3aKpeEnUTL NPOGKPKY B LUTATUBE,
nporpeTb BCIO NPOBUPKY, @ 3aTeM Ty YacTb, rae NexuT BelwecTso . (MpaBunbHbI OTBET: 4 .)

8.3apaHue ana pa3sutua PyHKUMOHANbHOM rPamMOTHOCTH

B kHure Maiikna ®apages «Mctopusi cBeum» aBTop ONMCbIBAET OMbIT, KOTOPbIN OH AEMOHCTPMPOBAI Ha CBOUX NeKumMsiX. B nnamsa cBeun oH nomeluan
N30rHYTYI0 CTEKISAHHYO TPYOKy. OauH KoHel, TpybKmM onyckancs Heaneko oT mTuIs, BTOPON BLIBOAUIICSA HA HECKOMNbKO CAHTMMETPOB OT nnameHu. Yepes
HEeKOTOpOe BpeMsi K KOHLly TpyOKM MOAHOCKIN FOpsLLYtO Ny4unHy. [MosiBRSnock nnams, KOTOpoe CyL,eCTBOBao OTAENbHO OT MnaMeHun cBeun. Kak MoxHO
06bACHUTb 3TO ABMNEHME?

OtBeT: B aT01 YacTu nnameHn NponcxoanT ucnapeHue napaduHa. MNMapbl napaduvHa Ha Bo3ayxe, Npu NO4XUraHuu, 3aropatTcs.

Puc. 2. OnbIT ¢ nnameHeM cBevn

TOUKA N' POCTA . .
3 [leMOHCTpaLUMOHHbIN 3KkcnepumeHT Ne 1. «BbidesieHue u noasiouieHue mensia — nNPU3HaK XumMu4eckol peakyuu»

TeopeTuyeckas Yactb. PaboTta npoBoAnNTCA Npu U3y4eHUn TeéMbl ((|_|pI/I3HaKI/I XUMNYECKNX peaKLu/|17|». BbioeneHnuve n

NOrnoLLeHne TENNOTbI, UBMEHEHNE OKPaCKU PacTBOPOB WM BELLECTB, BbiAENEHNE ra3a ABMATCA OCHOBHLIMUW NPU3HaKaMU XMMUYECKUX peakuuin. Takxe
MMEET CMbICI NMOBTOPUTL paboTy Npu BBEAEHMMN MOHSATUS «TENNOBOWN 3heKT peakuum» .

[MpakTnyeckas 4YacTb. U,eJ'Ib pa6OTbIZ npoaeMOHCTpPMpPOBaTb BblAENEHNE U NorfoLwieHne Tenna npm XuMn4yeCKnx peakumax. CBsi3aTb NokazaHus Aatynka
TeMnepartypbl C 0CA3aTENIbHbIMU OLLYLWEHNAMN.

lMepeyeHb Oamuukos yughposol nabopamopuu: faTynK TeMnepaTypbl NaTUHOBbIN.



LononHumensHoe ob6opydosaHue: fBa XMMNYECKUX cTakaHa (50 mn), npoMbiBasika ¢ GUCTUIINIMPOBAHHOM BOAON, CTaKaH Anda cnvBa 0TPaboTaHHbIX
pacTBOpPOB.

Mamepuarsbi u peakmusbi; antoMMHNEBAA NMPOBOSIOKa Ui rpaHynbl, 20%-Hbin pacteop rugpokcuaa Hatpmust NaOH, 10%-Hbii pacTBOp YKCYCHOM KUCTOTbI
CH3COOH, rugpokap6oHaT HaTpus NaHCO3 .

TexHuka 6e3onacHocmu. 1 .PaboTaTtb B oukax. 2. Tpebyetca cobniogeHne mep 6e3onacHocTy npu paboTe ¢ rmapoKCMAoM HaTpUs U HarpeBaTenbHbIMU
npubopamu.

UHecmpykyus K ebinonHeHuro: 1.B xuMnyeckunin ctakaH HanewnTe pacteop wwenoun NaOH. NamepbTe ero Temnepatypy. [omecTuTe rpaHysibl Uy NPOBOSIOKY
antoMuHKA Tak, YTobbl HAaA HUMK OCTaBarncs crnow XuakocTu. Korga HauHeTca peakuusi, 06paTuTe BHUMaHMWE LLKOSIbHUKOB Ha BblAeneHve rasa u
yBenu4yeHve TemnepaTypbl. XenaTtenbHo (ecnv peakumst UAET He CMLLKOM GYpHO) MPOWTU NO Kraccy M AaTb LWKOSIbHMKAM NoTporaTh CTakaH, YTobbl
ybeauTbCs, YTo ero coepXxmmMoe pasorpenocb. OTMeTbTE MakKCUMarbHy TeMnepaTtypy pacTtBopa. MNonyyYeHHbI pe3ynbTaT 3aHecuTe B Tabnuuy .

2.MpomoitTe gaTunk TeMnepaTypbl BOAOW. B cTakaH HanenTe yKCYCHYH KUCIOTY Ha 1/3 no BbICcOTE. VIamepbTe e€ TeMmnepaTypy.

He6onbLummMmn nopumsammn HacbinbTe rMapokapboHaT HaTpus, NOMeLLNBasn faTYMKkoM Temnepatypbl. ObpaTute BHUMaHME LWKOSIbHUKOB Ha BblaeNieHne rasa -
NpU3HaK XMMUYECKon peakumm. NMocmoTpute, Kak usmeHsietTcst TemnepaTypa. OTMeTbTE MUHUMATbHYO TeMNepaTypy pacTBopa.

Morny4YeHHbIN pe3ynbTaT y4eHWKN 3aHOCAT B Tabnuuy. Pe3ynbTaTbl UsMepeHuii /HabntoaeHunii

Pearupytomue BemiecTsa Hauanshas TemnepaTypa pacTBopa MakcumanbHas/MHHAMATbHAST Brraenenue unu noryioeHue
TeMIIepaTypa pacTBOpa TETUIOTHI

PactBOp 11€104YM U anroMUHUI

PacTBOp yKCYCHOM KHCHOTHI U COJla

Bbi800b1: YKa3aTb NPU3HAKN XUMNYECKUX peaKLni.
KoHmporbHbie 80npockI:
1. .MpuBeanTe npumepbl peakuuin, NpoTEKaOLWMX C BbIAENEHNEM TENNOTHI.

2. .[Ans nonyyeHus HeraléHON M3BECTU MeN NPOoKanuBaloT Mpu BbLICOKOW TemnepaType. K KakoMy TUny MOXHO OTHECTU 3Ty peakuuto? 3.3agaHve ang
noarotosku Kk M'MA, BINP: Tonbko xumMmunyeckne aBneHna nepeyncrieHsl B rpynne:

1.l opeHune cBeuu, BbiNafeHne AOXAEBbLIX Kanenb, KunexHue Boabl 2.CkucaHune s6104HOro coka, CKcaHue Mosoka, pactBopeHue mena B ykcyce 3.TasiHue
CHera, nnaBrieHne CBUHLA, NpoTyxaHune KypuHoro sainua 4.06pa3oBaHune TymaHa, ropeHve GeHranbCcKon CBeYu, ropeHre NpMpoaHoro rasa



TOUKA h' POCTA .
3 .JeMOHCTpaLUMOHHbIN aKkcnepuMeHT Ne 2. «Pa3noxeHue 800bi 3JIeKMPUYeCKUM MOKOM»

TeopeTnyeckas YacTb. ﬂepep, Ha4aliom pa6OTbI cnepnyet OGCyD,VITb CO WWKOJIbHUKaMun BONpoOC: NpoCTbIM UM CNTOXHbIM BELWECTBOM ABNAETCA BOAA. MNocne
BblABUXEHNA yYalLMMUCA Pa3NTNYHbIX TMMOTE3 YYUTESIb NPOCUT NPEANoXUTb BapuaHTbl NX eKcnepmmeHTaanon NMpoBEpPKNU.

OO6bIYHO JaHHbIV OMbIT PEKOMEHAYIOT NPOBOAUTL B Npubope ModmMaHa, yCTPOMCTBO KOTOPOTo ABMAETCA AOCTAaTOYHO CIOXHbBIM A1 BOCbMUKITACCHUKOB.
YnobHee ero npooAmMTb B NpMbope AN OMnbITOB C SNEKTPUYECKMM TOKOM, UCMONb3yA B KayecTBe anekTponuTa 10%-HbIi pacTBOp rugpokcuaa HaTpus v
cTanbHble (Ny4lle HUKeneBble) anekTpoabl. Bo nsbexaHve BcneHmBaHUsi pactBopa Npv SEMOHCTPaLMKY K SNeKTPonuTy cneayeT [obaButb STUNOBLINA CAMPT
(Ha 4 obbema pacTtBopa anekTponuta 1 06bem 95%-Horo pacTeopa cnvpTa) .

MpakTnyeckas YyacTb. Lienb paboTbl: cchopmMmnpoBaTh NPeAcTaBeHUs y yqalmxcs 06 aHanuse CroXHbIX BELECTB M UBMEHEHUM MOJIEKYST CIIOXHbIX BELLECTB
B X0 XUMUYECKUNX peakLi.

LononHumenbHoe o6opydosaHue: NpUGop AJ1A OMbITOB C ANIEKTPUYECKUM TOKOM; UCTOUYHUK MOCTOSIHHOO TOKa: MPOGUPKY - 2 LWIT., MPOHYMEPOBaHHbIE;
NYYUHKA; CMMPTOBKA; NPOOKN — 2 WIT, MUHLET .

Mamepuarnbi u peakmusgbi; cnnpT 3TUNOBLIN, 10%-HbI pacTBOP LLENOYMN.
TexHuka 6e3onacHocmu: PaboTaTtb B oukax. TpebytoTcs crneumanbHble Mepbl 6e30nacHOCTU Npu paboTe ¢ rmapoKCMaoM HaTpuS .

UHCcmpykyus K 8binonHeHuro: 1.3anonHnTe 3feKTponMTUYECKYH0 BaHHY M AEMOHCTPALMOHHbIE MPOBMPKU pacTBOPOM 3NEKTPONUTa 3apaHee, 40 YpoKa.
2.MpoaeMoHCTpupyiTe NpMbop ydawmmes, 00bACHUTE ero yCTPOMCTBO U BKITOUYUTE NMOCTOAHHbIN 37IEKTPUHECKUI TOK.

1. Hab6niopaeTcs BbiaeneHne ra3os Ha anekTpoaax npuéopa. O6paTuTe BHUMaHNE yYaluxcs Ha To, YTO OAVH U3 ra30B BbIAENSeTCA MHTEHCUBHEN U1
3aHuMaeT B [1Ba pa3a 6onblunii 06 bEM MO CPaBHEHMIO CO BTOPbIM ra30M.

2. O6cynuTe HabnaaeMble NPU3HAKN XMMUYECKON peakumm, caenanTe NpeanonoXeHust 0 TOM, B KakKMx Npobrpkax HaxoasiTca KUCNopoa, U BoAOopoa,
OneKTponu3 npekpaTuTe, Koraa B Npodbrpkax HabepeTca okono 6 mn Bogopoaa 1 3 Mn KMCNnopoaa .

3. O6paTtuTe BHUMaHUe Ha pa3nnyHble 06bEMbI COOpaHHbIX ra3oB. MNpobupkn NNOTHO 3aKponTe NpobkamMmu Nopg, Cnoem anekTponuta. Tnetowen
JIy4YMHOW ONpeAenuTe Hann4me KUCNopoaa B NPoOMpKe, ropsiLLen NyYnHon NogoXruTe BOAOPOA. MNpeanoxmTe yyalmmcs 3aHeCTn pe3ynbTaThl
HabnoaeHun B Tabnuuy. Pe3ynbtaTbl HabntogeHi

Howmep npobupku O0BeM rasa Ha3zpanue raza

1

2

Bb1800kbi: OTpa3VITb, YTO NpoOnCXoamnT C MOoJieKyJlaMun CJ10XHbIX BelWeCTB B Xoae XUMUYECKON peakumn.



KoHmpornbHbie gonpocki: 1.MOXHO N No BHELLHEMY BUAY OTNINYMTL ra3 BOAOPOA OT rasa kucrnopoga? 2 .Kakue 4acTumubl COXPaHATCS B XOA4E NPOTEKaHNS
peakunn pasnoxeHusa BoAbl, a Kakne paspyLatotca? 3 .Kak gokasaTb, YTO B COCTaBe caxapa cofepXaTtcsa atombl yriepoga?

4 .3apanue gnsa nogrotoeku kK FTMA, BIP. Mpu cobupannm razoB UCNosnb3yoT NpMOopbl, NpeAcTaBneHHble Ha pucyHke. C MOMOLLbO, KaKUX N3 YKa3aHHbIX
npubopoB MoxXHO cobupatb Bogopon? O6oCHynTe CBOIN OTBET, UCXOAs U3 CBOWCTB AAHHOrOo rasa.

Puc. 7. Npubopskl ans cobvpaHusa rasos

(A) (b) (B)

/ 2 C—|
fr— | = Vad
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LeMoHCcTpaumoHHbIN akcnepumeHT N2 3. «3aKOH COXpaHEeHUsI MacChl BELLLECTBY
TeopeTnyeckas YacTb. [1pu nlyveHnn gaHHom Tembl LenecoobpasHo co3aaTth NPOBNeMHyo CUTyaLmio, AN paspeLleHns

KOTOpOW yyallmecs BbloBMratoT runoTesbl, Tpebytowme akcnepuMmeHTanbHom Npoeepku. MNpu obcyXxaeHnn NpeanoXxeHHbIX BapyuaHTOB MPOBEPKM
BbIABVHYTbIX FTMNOTE3 BOCbMUKIACCHUKU NpefiaraloT pas3nuyHble BapnaHTbl KOHCTPYKLMM NprBOPOB, T.€. NPOSIBASIOT TBOPYECKYIO aKTUBHOCTb, B X04€e
KOTOPOW NPOUCXOAMUT NepeoCMbICIIEHNE NPMobpeTaeMbiX 3HAHUN.

Ha ypoke yyalwmecs y3HatoT o pabotax M. B. JlomoHocoBa 1 A. JlaByasbe, NOCBSLLEHHbLIX OTKPbITUIO 3aKOHa COXpaHeHMs Macchl BELLLECTB, (DOpMYnUpyLoT
3aKOH, NPUXOAAT K BbIBOJY, YTO Macca BELLECTB B XO/le peaKkLmn I0JIXHa 0CTaBaTbCs NOCTOAHHONW. [LoGUBLLUCH MOHMMaHWUA aHHOTO Te3uca, yYnTenb
OEMOHCTPUPYET IKCNEPVIMEHT .

[MpakTnyeckas 4YacTb. Ll,eJ'Ib pa6OTbIZ JKCNnepumMmeHTarnbHO A0Ka3aTb 3aKOH COXpaHEeHNA MaccCbl BELLECTB .

HononHumensHoe o6opydosaHue: BECbl TEXHOXMMUYECKME UNW 3NEKTPOHHLIE; CBeYa; Konba nnockogoHHasi 250 Mi; NoXKa Afs CKXUraHusl BELLLECTB.
Mamepuarbi u peakmuesbl: cBeYa.
TexHuka 6e3onacHocmu: BbINOMHATL TpeboBaHUS Npu paboTe C OTKPbITLIM NIaMeHeM.

I/IHcmpyKuw? K 8bironHeHuro: Ha pbl4aXHbIX TN 3N1IEKTPOHHBLIX BECaX YypaBHOBELLUMNBAETCA CBeYa, a 3aTeM y4YUTesib 3aXuraet ee. Yvalumecs HabnogatoT,
4yTO B TeueHne ~ 1 MuH paBHOBEeCKMEe BECOB HapyLlaeTCd, Yallka C rOpﬂLLl,GVI CBeYOn NogHNMaeTcs BBEpX. Yyawumcsa 3apatoTca BOMPOCHI: «Kak MoxHo



06BbACHUTL Habnogaembln hakT? Kak aTOT dhakT cornacyeTcsi C 3aKOHOM COXpaHeHMsA Macchl BewecTs?» ObCcyXxaeHne faHHbIX BONPOCOB NPMBOANT
y4aLmxcs K MbICIIN O TOM, YTO 3KCMEPUMEHT NPOBEAEH HEKOPPEKTHO, CrieayeT N3MEHUTb KOHCTPYKLMIO Npubopa.

Yuntenb 3apaHee [ONXEH MOArOTOBUTbL KONBY AOCTAaTOYHO 60s1bLIOro 06 beMa C XOpOoLLIO NOAOrHaHHOM NPOOKOW, B KOTOPYHO BCTaBIIEHA JIOXEYKa.

B noxeuke 3akpennseTca ceeva. Becb npubop B c6ope 3apaHee ypaBHOBelLLMBaeTCsA Ha Becax (puc. 8) . Koraa yyalumecs
NPUXOAAT K BbIBOAY, YTO OMbIT CReAyeT NPOBOAUTL B 3aKPLITOM Npubope, yunTenb AOCTaeT BEChI C KONBON, 3aXuraeT cBevy, 3aKpernneHHYIo B ToXeuke,
BHOCUT B KONBY 1 MMOTHO 3aKpbIBaeT. Yyalumuecs BUAAT, YTO paBHOBECME BECOB HE HapYLLAETCs B XO[e BCEro aKCNepuUMeHTa .

Puc. 8. Mpunbop ans 4eMOHCTpauUnn 3aKoHa COXpPaHEHUA MacChbl BELLECTB

BbiBOAbI:
B BbIBOAax HEOOXOAMMO OTPa3nUTb TE3NC, YTO Macca BELLECTB NPU NPOTEKAHUN XMMWUYECKON peakLnn COXpaHsaeTcs .

KoHmponbHbie eonpochki:
3apaHus ansa pas3BuTna yHKUMOHANBHON rpamMoTHOCTH
1. Tlpu ropeHumn apos ocTtaéTcs 3oa. Macca 305bl MEeHbLUE MacChl B3ATLIX A5 CXUraHMs ApoB. Kak MOXHO 06bSCHMTL 3TOT hakT?

2. [Ons npurotoBrneHusi MsicHOro 6ynboHa noBap B35 Kycok Msica maccon 1 kr . [Nocrne Bapku Kycok msica ctan Becutb 800 r . MNoyemy macca
n3meHunacb?

TOUKA !’pocrA

[eMOoHCTpauMOoHHBIN akcriepumeHT N2 4. «OnpepgeneHne cocTaBa Bo3ayxa»



TeopeTtuyeckas YacTtb. [Nepen NpoBeAeHNEM KCNEPUMEHTA yYalLMMCcs HE06X0ANMO 06BACHMTL YCTPOMCTBO NPMOOpPa, YTO 03HAYalT AeneHus. Takxe
Heobxoaumo ybeguTbes, YTO Npobka Npubopa repMeTMYHO 3aKpbiBaeT cocyh. [pakTuyeckasa YyacTb. Lienb paboTbl: 3KCNepMMeEHTanbHO ONpeaenuTb
0OBEMHYI0 0N KNUCINOpoAa B BO3OYXE .

LononHumensHoe ob6opydoeaHue: Npubop onsa onpeaeneHma coctaBa Bo3ayxa, WTaTue, CNMPTOBKA, CTEKNAHHANA nanoyka, Ny4ynHa, cTakaH ¢ BOAOMN.
Mamepuarbi u peakmusgbl: KpacHbln docdop.

TexHuka 6e3onacHocmu: C 0OCTOPOXHOCTbIO 06paLlaThecs € ropAawmmM ocopom.

UHCMPYKUUS K 8bINOSTHEHUIO:

1.Kpuctannusartop HanomnoBuHy 3anonHuTe Bogon. Ha noBepxHOCTb Boapl nomectute dapdoposyto Yatky ¢ 1 1,5 r cyxoro kpacHoro docdopa.
2.06paTnTe BHUMaHNE Ha HeOBXOQUMOE YCIoBME 3KCMEPUMEHTA — BIiaxHbIi occop ncnonb3oBaThb Henb3sa! Pocdopa AOMKHO 6bITb B3ATO HonbLue, YeEM
TpebyeTca Ansi CBA3bIBaHWSA BCEro KUCNOPOoAa, HaxX0AsALEerocs B Cocyae.

1. OTtkpoWTe NpobKy Npubopa 1 NOMEeCTUTE KOMOKON B KpUCTanNnn3aTop ¢ BoAon. [orpysnTte Konokosn B Bo/ly HACTONbKO, YTOObI YpOBEHb BOAbI
coBnagan c HUXHUM JeneHneM Kornokora. Mpu 3ToM HUXHWI Kpaii KONoKona He A0NXEH AoX0AWTb A0 AHA KpucTannuaaTtopa . 15 3Toro Konokon
3aKpenuTe B LUTATUBE UM MOMECTUTE Ha AHO KpUCTannu3aTopa [Be CTEKIAHHbIE NanoYky .

2. CunbHO pas3orpeB KOHeL, CTEKIAHHOM NanoYvku, onycTnTe e€ B KOJIOKoN K nogoxruTe docdop. Kak Tonsko docdop 3aroperncs, 6bICTpo M3BNeKuTe
nasioyKy 1 3aKpounTe KofoKosn npobkon. Konokon 3anonHsaeTcs rycTbiM 6enbiM AbIMOM, COCTOSILLUM U3 YacTu4dek pocopHOro aHrnapvaa.

3. Tpu ropeHun cpocchopa 06bEM BO3yXa BHYTPM KOMOKONA BHa4ane oT HarpeBaHns HEMHOMO YBENIMYNBAETCS, @ YPOBEHb BOAbI B KOJNTOKONE
noHuxaeTtcs . o Mepe pacxofoBaHus KMCNopoaa nnamsa NocTeneHHo racHeT. benbin hocopHbIn aHrmapug, pacteopsieTcs B Boge . Cocy
oxnaxpaeTcs, ra3 B KONOKoJs1e NoCcTeNeHHO yMeHbLIaeTca B 06 beme . YpoBeHb BOAbI B KOJIOKONE MOBbILLAeTes . B kpuctannusartop gonevite Bogbl B
TakoM 06bemMe, UTOObI BHYTPW U CHapyXu KOJSIOKoMa YpoBHM BbInv 0auHaKOBbI M COBNaAanu co BTOPbIM AefNIEHMEM KOJIOKOa.

6 . OTKponTe NpMbOp 1 NPV NOMOLLM ropsiLLLEN Iy4MHbl y6eamTech B TOM, YTO OCTaBLUMICS B KOJIOKONE ra3 He NogaepXnBaeT ropeHus. Pe3ynbTathbl
HabngeHun

Uucno neneHuii B mpudope, 3aoTHEHHBIX Yucno neneHuit B mpudope, 3aroJTHEHHBIX
BO3/1yXOM (JJ0 IPOBEACHUS PEAKLIUH) rasamu (Iocyie NPOBEICHUS PEAKIIUN) .
Kakoii raz npopearupoan?
BbiBOAbI:

B BbIBOgax ykasaTb coaepxaHue kucnopoga B Bo3ayxe (B %).

KoHTponbHble Bonpockl: 1.Kakoi ra3 pacxoayeTtcsi npu cxurannm gpoccopa B Bo3ayxe? 2.Kakor 06eM kucnopoaa B Bosayxe? CKoOMbKO 3TO COCTaBNAET B
npoueHTax? 3.MNoyemy ons NpoBeAeHUst aKCnepuMeHTa 6epyT n3bbITok dhoccopa?

4.Kakowu ras ocrtasncs B KOfoKorne nocne cropaHmsa poccpopa? 5.3aganHua ans noarotosku K MNA, BIP YkaxuTe, B Kakyto rpynny BXogAaT BELLECTBa,
3arpA3HAKLLINE BO3YX:



1. BOAAHOW Nap, YrNeKUCbIA ra3; 2.CepHUCTbIN ra3, OKCUAbl a30Ta; 3.KUCopop, a30T; 4.renui, KNCnopog,

TOUKA \\' POCTA

9 knacc
OeMoHcTpauuoHHbIN akcnepumeHT Ne 1. «TennoBow achchekT pacTBOpeHUsA BelwecTB B BoAe»

TeopeTunyeckas Yactb. PacTBopeHue BelLecTs npeacTasnsaeT coboii CNoxHoe hr3nKo-XMMUYECKoe siBfieHne, 3aBuCsLLLEE OT NPUPOAbLI PACTBOPEHHOTO
BELLLECTBa U pacTBOpUTENSA, OT TEMMNepaTypbl U KOHLLEHTpaLuM 06pasyioLLerocs pacTeopa.

Mpwn pacTBOPEHUN KPUCTANNMYECKUX BELLLECTB B BOAE NPOUCXOAAT TPM OCHOBHbIX npouecca. 1.Pa3spylieHne KpucTanimyeckoin pelléTki pacTBopAeMoro
BELLECTBa — 3HA0TEPMUYECKMI MPOoLIEeCC.

1. 'mgpaTtauus, T.e. B3BaUMOAENCTBME YacTuL, (MOHOB MM MOJSIEKYIT) pacTBOPSAEMOro BeLLLeCTBa C MOJIEKYIaMun BOAbI — 3K30TEPMUYECKUIA NpoLLECC .
3.MepeHoc rmapaTMpoBaHHbIX YacTUL, OT rpaHnLLbl KpUCTann-pacTeop B o0wuin 06beM pacTBopa, 3TOT NPOLLECC HE CONPOBOXAAETCS HU
Bbl€NEHNEM, HU NOTNOLLEHNEM TENNOTbI.

B 3aBucMMOCTM OT TOro, TennoBow adeKT Kakoro u3 AByx NpoL,eccoB (paspyLUeHne Kpuctanna unu ruapaTtaums Yactuu) npeobnagaet, oowuin TennoBomn
3abheKT pacTBOPEHNA MOXET ObITb BENIMYUHON MONOXUTENBHON MNN OTPULIATENBHOMN.

MMpakTnyeckan yactb. Llesib pabombi: onpeaenntb TeNoBon 3heKT paCTBOPEHUSA CEPHOMN KUCNOTbI, TMOPOKCUAA HAaTpUsa N HUTpPaTa aMMOHMS .
lNepeyeHb damyukos yughposol nabopamopuu: [aT4UMK TEMNEpPaTypbl NIATUHOBLIN .

HononHumensHoe obopydosaHue: cTakaH Ha 150 mn - 3 WIT.; CTEKNAHHAA Nanoyka; NpoMbIBanka; MepHasi Npobupka; wnaTenb - 2 WT .
Mamepuarsbi u peakmuebi: cepHas Kucnota (KOHL, .); TrmapoKcug, HaTpusa KpUCTanindeckmim; HUTpaT aMMOHUS .

TexHuka 6e3onacHocmu: 1.CepHas KucrnoTa U ruapoKcua, HaTpusa sSIBASIOTCS arpeccrMBHbIMU BelecTBaMu. HeobxoamMmMo octeperaTbCst UX NonagaHns Ha
KOXY 1 ogexay. 2.6epeyb rnaza! 3.Heobxoanmo NOMHUTL NPaBUO pa3BeaeHns KUCNoT. 4.Ha paboyem mecTte foMXHbI ObITh HENTpPanNuU3yLme CpeacTBa:
2%-Hble pacTBOpbI FrMApokapboHaTa HaTpMs U YKCYCHOM KUCMOTbI.

UHCMPYKUUS K 8bIMOMHEHUIO:
1.B nepBbiin cTakaH Hanente 50 mn Boapl. 2.C NOMOLLbLIO faTynKa onpeaenvte ee Temneparypy.

1. OtmepbTe 10 MN KOHUEHTPUPOBAHHOW CEPHOM KUCNOThI U MEAEHHO, NPY NEPEMELLMBAHMN PAcTBOPa CTEKNAHHOMN NanovyKon BIINBANTE CEPHYIO
kucnoty. ObpaTuTe BHUMaHWE Ha NOPAKOK CMELLUBaHNA BOAbl U cepHou kucnoThl! CneanTe 3a uUsaMeHeHneM TemnepaTtypbl Npy pacTBOPEHNM
Kucnotbl. Hanbonee BbiICOKOE NOKa3aHWe TeMnepaTtypbl 3aHecuTe B Tabnuuy. [laTyuk TwatensHo NpoOMoNTe BOAON.

2. Bo BTOpoOW cTakaH MOMECTUTE OKOJ10 8 I TBEPAOro NopoLlKa rmapokeuga Hatpusa n snente 50 mn Bogbl. OnycTuTe AaTtynk TeMnepaTypbl U
nepemeluante pacteop. OTMETbTE CaMOe BbICOKOE 3HAYEHNE TeMnepaTypsbl. TaTensHO NPOMONTE AAaTYMK BOLOMN.



3. B TpeTtui ctakaH HackinbTe 15 r MENKOKpUCTanIMyYeckoro HuTpaTa ammMmoHusa u npunente 50 mn Boabl. OnycTnTe AaTtynK TeMnepaTypbl U 6bICTPO
nepemelLanTe pactesop. Hanbonee HNU3Koe 3HaYeHNE TemMnepaTypbl 3aHECUTE B Tabnuuy.

Pe3ynbTaTtbl uamepeHuin/HabnogeHnn

Uccnenyemas cucrema JluctrimpoBaHHas Boia Boza + HDSO/ Boxa + NaOH Boza + NHNO3

Temmnepatypa, °C

Bbigo0bi:
OTpa3uTb, Kakon TennoBon 3 eKT NpeobnagaeT Npu pacTBOPEHUN B BOAE CEPHOM KUCNOThI, HUTPaTa aMMOHUS, TMapoKcuaa HaTpus.
KoHmporsbHbIe 80rpochi:

1.06bACHUTE, NOYeMy NpY pacTBOPEHUN OAHMX BELLECTB B BOAE BblAenaeTca TennoTa, Apyrnx — nornowaetcs. 2.Mpegnonoxute TennoBon adgekT
npouecca pacTBOpPEHUs B BOAE MMAPOKCULA Kanus.

TOUKA \! POCTA

MpakTnyeckasn pabdota N2 1. SneKTponuTbl N HEANEKTPONUTbI

TeopeTnyeckas YacTb. [pn pacTBOPEHUM B BOAE MOHHBIX COEAVHEHUI MONSIPHBbIE MOMEKYSIbl BOALI OKPYXatoT (CONbBATUPYHOT) 3apAXEHHbIE NOHbI,
nepeBoas 1x B pactBop. MonekynsipHble coeaMHeHNs1 CONbBAaTUPYIOTCS, HO He pacnafaloTcsl Ha MOHbI . B nepBom cryyae pacTBop NpoBoauT
3MEKTPUYECKNI TOK, BO BTOPOM HET .

OnpeaenuTb NPUHAANEXHOCTb BELLECTBA UM pacTBOPA BELLECTBA K 3MIEKTPOSIMTAM MOXHO MpU NOMOLLY U3MEPEHUS 3NEKTPONPOBOAHOCTU. Ecnun
3MEKTPONPOBOAHOCTL BENvKa, TO UCCreflyeMblil OGbEKT — aNeKTponuT. Ecrnn 3HaueHne aneKTponpoBoAHOCTY MeHbLue 20 MKCM/CM, TO 3TO HESNEKTPONT .

[MpakTnyeckasa YyacTb.

Lenb pa6omb/: onpepnenntb NpMHaaneXxXHoCTb BELWECTB, cMecel BeLLEeCTB U PacCcTBOPOB BELWECTB K 3JIEKTPOJINTAM N HEINEKTPOITUTaM .

lNepeyeHb Oam4yukos yugpoesoll nabopamopuu: [ATYNK SNEKTPONPOBOAHOCTY . [lononHuTensHoe 06opyaoBaHue: cTakaHbl Ha 50 MI; LUTATUB € 3aXXUMOM,;
npomeiBanka . Matepuansl 1 peakTuBbl: UCTUNNUPOBaHHas Boaa; no 20 Mn 3TunoBoro cnmpTta, 6eH3nHa, kepocunHa; 5%-Horo pacteopa caxapos3bl,
pacteopa cnupTa (1:1), 5%-Horo pacteopa xnopuaa HaTpusi; 5%-HOro pacteopa xnoposoaopofa; 5%-Horo pactsopa rmapokcuaa HaTpus, noBapeHHas
conb (TBépAas), caxap (TBe€pabin) .

TexHuka 6e3onacHocmu: MNpu paboTe C ropioYUMU XUAKOCTAMU (CNMPT, BEH3UH, KEPOCKH) BONN3U HE JOMXKHO BbITb OTKPLITOrO OrHS.

MHcmpyKuw? K 8bIlNOJIHeHUHO:



1.B cTakaH noMecTuTe NoBapeHHYo CoSb M ONYCTUTE B CTaKaH AaTyMK 31eKTPONPOBOAHOCTU . [1pOBOANT N COMb 3MEKTPUYECKUN TOK? 2.AHaNornyHble
Jencteua nposeanTe ¢ caxaposon . 3 . B ctakaH Hanente 20 mn nccnegyemMoro pacteopa.

1. OnycTuTe B HEro AaTYMK 3NIEKTPONPOBOAHOCTU, 3aKPEMNEHHbIN B fanke Wwratusa. HabnoaanTe 3a MU3MeHeHeM 3Ha4eHUs 3NeKTPONPOBOAHOCTMY.
Korga nokasaHusa aatynka nepectaHyT U3MeHAThLCH, 3anunTe ero 3HadyeHne B Tabnuuy .

2. O6patuTe BHMMaHue! [laTymK Nocne Kaxaoro onbiTa TwaTeslbHO NPpoMbIBaeTCA Bogon. 6.3aTemM faTtymk onycTUTe B CrieayoLLmin pacTeop .
AHanornyHble 4eNCTBUA NpoAenanTe co BCEMU pacTBopamMu. Pe3ynbTaTtbl M3MepeHnin

Ne HasBanue BemecTBa, pacTBopa 3HaueHune HIEKTPOIPOBOAHOCTH, MKCM/cM DJIEKTPOJIUT WX HEDIICKTPOIIHUT
OTIBITA

1

2

KOHmpOﬂbeIe 80r1pOoCklI.

1.06pallatoT BHUMaHue, YTo HU AUCTUNNMPOBaHHas BoAa, HU TBEpAas COMb HEe NPOBOAAT SMEKTPUYECKOro Toka. TeM He MeHee pacTBOp CONv B BOAE
NPOBOANT 3M1IEKTPUYECKUI TOK. DTO 3HAUUT, YTO B pacTBOpe OTKyAa-TO NOSBNAIOTCA NOABUXHbIE 3apsaabl. o 310 HabnoaeHne BBOAAT onpeaeneHne
3MNeKTponuTa U MexaHu3m 351IeKTPONIUTUYECKON AnCcoLmaLnn.

2 . Bcerpga nvn BoaHble pacTBOpbI BELLECTB MPOBOAAT 3NEKTPUYECKU TOK? He Bceraa, T.e. HEKOTOPble BELLLECTBA HE Aal0T MOHOB MpY pacTBOPEHMMU . DTO —
BELLLECTBA C MOJIEKYNAPHON KpucTannmyeckon peweTtkon. 3.3agaHua gnda nogarotosku k M'MA, BITP

A) K XopoLLo pacTBOpMMbIM 311IEKTPONUTaM OTHOCSTCS:
1.rmapokeng 6apus; 2.dpocdat marHus; 3.cynedug meaun(ll); 4.kapboHaT kanbums. b) AnekTpuyeckuin TOK NPOBOAMT:
1.pacTBOp 9TMNOBOro CNUPTA; 2.pacTBOp rMuLepuHa; 3.pacTBop rMoKo3bl; 4.pacTBOp rMAPOKCMAA KanbLms.

JlabopatopHkbin onbIT N2 1. «BnusiHMe pacTBOpUTENS Ha AMCCOLMALINIO»

TOUKA V\V PocCTA . .
\ TeopequeCKaﬂ yacTtb. Bo MHOrux Xnopupax nepexogHblX MeTanjioB CBA3N UMEIOT B 3HAYNUTENIbHON Mepe KOBalieHTHbIN XapakKTtep .

ManononspHble pacTBOPUTENM (CNUPT UMK ALLETOH) CONbBaTUPYIOT MOSIEKYIbl Lienukom. MNpu gobasneHnn Boabl OHa CONbBaTUPYET NOHLI, Bbi3biBas
3NEeKTPONUTUYECKYIO Anccoumaumio . LiBeT pactBopa npu 3TOM M3MEHSETCSA, a 3NeKTPONPOBOAHOCTb PE3KO BO3pacTaeT .

[MpakTnyeckas YacTb. LI,eﬂb pa6OTbIZ CCbOpMI/IpOBaTb npencrasneHune o posin pactBopuTenia B SﬂeKTpOﬂMTquCKOVI anccounaumn.

lNepeyeHb Oam4ukos yugposoli Tabopamopuu: [AaTYNK ANEKTPONPOBOAHOCTH .

HononHumenbHoe o6opydosaHue: [iBa BLICOKUX XMMUYECKMX cTakaHa (50 mn); cTeknsHHan nanoyka.



Mamepuarsbsi u peakmuebi: CuCl2 6e3BoAHbIN (MMEET KOPUYHEBDIN LBET . [lony4aloT, HarpeBasa KpUCTannormapaT B YallKe AJia BbiMapuBaHusa . XpaHAT B
NIOTHO 3aKPbITOM COCYZAE); aUeTOH Un CmpT .

TexHuka 6e3onacHocmu: 1 . CnupT 1 aUETOH — roptoymne BellecTBa. He ucnonb3oBaTth OTKpbITOe nnams. CrneunarnbHble Mepbl 6e3onacHoCTU Npu paboTe ¢
roproYuMn xmakoctamu. Misberatb nonagaHus cosien Meam Ha KoXy 1 OAeXAay, Tak Kak OHU SSA0BUTDI.

2 . lMpu nonagaHnMm CMbITb XONOAHOM BoAon 6e3 Mbina.
UHCmMpyKUUS K 8bIMOMHEHUIO:
1. B xumuueckuin ctakaH HacbinbTe ~0,5 r 6e3sogHoro xnopuga megu (1) CuCl2 n HaneinTe ~25 mn cnupTa U aueToHa .

2. PacTtBopuTe BelLeCcTBO, NnepemMeLlnBas CoOaepXumMoe cTakaHa CTeKNsSHHOM Nano4vykon. Ecnmn pactBopuTb COSb MNOSTHOCTLIO HE YAAETCS, akKKypaTHO
crnienTe Nony4yeHHbIN pacTBOP B APYron CTakaH.

3. TMorpysuTte B pacTBOp LLyN AaTYMKa SNEKTPONPOBOAHOCTN U N3MEPLTE 3N1EKTPONPOBOAHOCTb .

4. O6paTtuTe BHUMaHUe Ha UBeT pacTBopa. [Npunenite K pacteopy 25 mn Boabl. NepemeluanTte, o6patnte BHUMaHNE Ha U3SMEHEHNE OKPaCKM.
5.M3mMepbTe 3neKTponpoBOAHOCTL NOSIyHEHHOMO pacTBopa .

Pe3ynbTaTtbl uUamepeHuin/HabnogeHnin

BewectBo | DneKTponpoBOAHOCTD B CIUPTE (aLI€TOHE) DNEeKTPOIPOBOTHOCTH MOCIE TOOABICHHUS BOIBI

Xnopua menu (11)

Bbi80o0dhbi: OTpa3VITb BINMAHNE pacTBOpUTENA Ha 3NIEKTPONpoBOAHOCTb COJIN.

KoHnmpornbHbie gornpocbkl: 1.0 4éM cBUOETENbLCTBYET POCT 3NEKTPONPOBOAHOCTM Conu Npu fobasneHun Boabl? 2 . Noyemy nameHseTcs UBeT pacTeopa? 3.
Kak BnuaeT npupoaa pacTBOpMTENA Ha SMEKTPONIUTUYECKYIO AMCCOoLMaLmIo?

Na6opaTtopHbin onbIT N2 2. «CunbHble 1 cnabble 3neKTponuTbI»
TeopeTuyeckas YacTb. ANEKTPONIMTaMmN Ha3blBAOTCA BELLECTBA, PacnaAatoLLMeCcs Ha MOHbI BCIEACTBUE 3NEKTPONUTUYECKOIA

anccounaumn. PaCTBODbI ANEKTPOJINTOB ABJNIAKTCA NPOBOAHNKaAMKU BTOPOro poaa, Tak Kak nposoaAaTt SJ'IeKTpVI‘-IeCKI/Iﬁ TOK 33 CYET MOHOB. o cnocobHOCTM K
SJ'IeKTpOJ'II/ITVI‘-IeCKOVI anccounaunn anekTposnnTbl yCNOBHO pa3aendatoT Ha CUlbHbIe U cnabble. CunbHble QANEKTPOJSINTLI NPaKTUYECKN NOJTHOCTbIO
AnccounnpoBaHbl Ha NOHbI B p336aBJ'IeHHbIX pacTBopax. K HUM OTHOCATCS MHOrMe HeopraHmnyeckune coJin, HeKoTopble KUCNOTbI U LWeNno4n

.Cnabble ANEKTPO- NUTbI NTINb YaCTU4YHO AUCCOoLUMNPOBaHbl HA NOHbI, KOTOPblE HaxXogATCA B AMHaMMN4YeCKOM paBHOBECUM C HEOUCCOLUNPOBaAHHbIMA
MOJ1eKynamm . K cnabbim ANEKTPONINTamM OTHOCATCA MHOIrme opraHn4yeckmne KMCcnoTbl U OCHOBaHUA .



MpakTnyeckasa YacTb. Llesb pabomsi: ONPeaenuTb, ABMSIOTCA N BblAaHHbIE BELLECTBA CUMbHBIMU UK CNabbiMU 3N1EKTPONMTaMU Ha OCHOBaHUN U3MEPEHUS
3NEKTPOMNPOBOAHOCTY UX PACTBOPOB .

lNepeyeHb Oam4ukos yugposoll Tabopamopuu: [AaTYNK ANEKTPONPOBOAHOCTY .
LononHumernsHoe 060pydosaHue: TPy XMMUYECKMX cTakaHa (25 50 mn), npoMbiBanka ¢ AMCTUNNMPOBAHHOW BOAOW .
Mamepuarsnbi u peakmusbi; 10 %-Hble pacTBOpbI CONAHON, a30THOM U YKCYCHOM KMCNOT (>kenaTesibHO B KanenbHuuax); unbTpoBanbHas bymara .
TOUKA \' POCTA
3 TexHuka 6e3onacHocmu: CobntoganTe Mepbl 6€30MacHOCTM Mpu paboTe C KUCNoTaMu U LLLeNoYamu.

UHCMpYKYUSsT K 8bIMOSTHEHUIO:

1. B Tpu cTakaHa Haneiite no 25 50 mMn AUCTUNNMPOBaHHON BOAbI.

2. B nepBhbIlt cTakaH AobasbTe 1 Kanm yKCYCHON KMCMOTbI, BO BTOPOW - CONSHOW, B TPETUI - @30THOW.

3. Vlsmepre ANEKTPOoNnpoBOAHOCTb KaXaoro pactesopa, BbiTupasa wyn CbMﬂprOBaﬂbHOIZ 6ymar0|7| nocre Kaxagoro namepeHuAa . Pe3yanaTb| I/13MepeHI/117I

No 3HaueHue EKTPOIPOBOTHOCTH, MKCM/CM HasBanue BeIIaHHOTO BEIIECTBA
MPOOEI

1

2

3

Bbigo0nbi: OTpaBVITe NnpunHaaneXxXHoCTb BeWeCTB K CUJIbHbIM U cnabbim ANEKTponmTam. KOHTpOJ'IbeIe BOMNpPOCHI:

1.Moyemy pacTBOp CONAHOM KMCMOTbI Ny4Lle NPOBOAMT INEKTPUYECKNIA TOK MO CPaBHEHMIO C PaCTBOPOM YKCYCHOM KUCNOTbI? 2.K KaknM 3neKTponuTam
OTHOCUTCH pacTBOp a30THOM KucnoTbl? 3 . 3agaHue ansa nogrotoeku kK M'MA, BIP

dopMmyribl TONbKO crabbixX 3NEKTPONUTOB NPEACTaBNEHbI B psAYy:

1.Ca(OH)2, H2$, H2504 2.H2CO3, NH3~H20, H2S 3.KOH, KNO3, HCI 4.ZnSO4, MgC\2, HBr

[emoHcTpauunoHHbIn onbIT N2 2. «/3yyeHne BNUSHUA pasnmyHbiX (pakTOpOB Ha CKOPOCTb peakLum»
TeopeTtunyeckada YacTb. CyLLeCTBYIOT pa3Hble MogudurKaumm npubopa onsa n3yveHns XMMMYeCcKux peakumuin. B ogHon KOHCTPYKLMK ponb peakTopa
BbINOSHAET 0ObI4YHasi Npobupka, B apyroun, 6onee coBpeMeHHon, — cocyp JlangonbTa.




OpHaKo TeXHUKa AeMOHCTpaLUM 9KCNepMMEHTa OCTaeTCsl OAMHaKoBOW. MeHsieTcs NyLb NopsAoK CMELUMBaHUS pearnpytolmx sellects. CHavana B
NpobupKy-peakTop 3anMBaeTCca pacTBOP KMCNOTbI, @ B HErO NOMELL,aeTca TBEPAOE BELECTBO (LUMHK, Mpamop).

MpakTuyeckasa YacTb. Llenb paboTbl: N3y4nTb BNUSHME Pa3nnNYHbIX hakTOPOB Ha CKOPOCTb XMMMUYECKOW peakLui.

lMepeyeHb Oamuukos Lughposol nabopamopuu: AaTYNK TEMMIepaTypbl NNATUHOBBLIN.

HononHumensHoe obopydosaHue: Npubop Ana 3y4eHns CKOPOCTU XUMUYECKMX peakLUnii; anekTpuyeckas nimTka; ctakaH xumuyeckui Ha 250 mn; wnartens;
KpUcTannmsaTtop Ans npoMbiBaHna cocynoB Jlangonbta; npobupkuy MX-21 (3 wT ).

Mamepuarnbi u peakmuebi: conaHas kucnota (4%-Hbiin); consHana knucnota (10%-Hbii); KyCo4kn Mmpamopa; NopoLLIOK MpamMopa; yYKCcycHas kucnota (6%- Hbii);
LMHK; nepokeung sogopoaa (3%-Hblin); anokena mapradua (1V) .

TexHuka 6esonacHocmu: CobntoaaTb NpaBuna paboTel ¢ KUCIIOTaMKU U HarpeBaTeNbHbIMU 3IEKTPUYECKMMU NPUGO- pamim .

MHCITIpyKuUFI K 8bIlNOJTHeHUKo.
Onbim 1.Bnvaxue npupoabl pearnpyrowmnx seeCcts Ha CKOpPOCTb XUMUNYECKON peakuunumn

B oaHo koneHo cocyaa faHponbTa Hanente 3 M 1 M pacTBop yKCycCHOM KUCNOTbI ( 6%-Hblil pacTBop), B APYroe KOSIeHO nomecTute 2 3 rpaHynbl
uMHKa. Bo BTopou cocya J1an- gonbta Hanente 3 mn 1 M consiHon KncnoTbl ( 4%-HbIn), B Apyroe KoneHo - 2 3 rpaHynbl unHKa . lNpucoegmHuTe cocyabl
NanponbTa K MaHOMETpPUYECKUM TpybKkam.

Obpamume sHumaHue! OgHOBPEMEHHO NepenenTe KUCNOoTbl B cocyaax JlaHaonbTa K rpaHynam umHka. CpaBHUTE YPOBHU XUAKOCTU B MaHOMETPUYECKMNX
TpybKax. Yyalumecs genatoT BbIBOA O Pa3HON CKOPOCTU XUMUYECKNX PeaKLMM .

Onbim 2. BnusiHne KOHUEHTpaLuUn pearvpyowimMx BELWECTB Ha CKOPOCTb XMMUYECKON peakLumn

B ogHo kKoneHo cocyaa JlaHponbta Hanente 3 Mn 4%-HoW ConsiHOM KWUCIOTbI, B APYrOe KOJIEHO noMecTuTe 2 3 rpaHynbl uMHKa . Bo BTOpOW cocyn,
NangonbTa Hanente 3 mn 10%-HoW CONSIHON KMCNOThI, B APYroe KOMeHo - 2 3 rpaHynbl uMHKa. lNpucoeanHuTe cocyabl JlaHponbTa K MaHOMETPUYECKUM
Tpybkam.

O6paTtunTe BHUMaHne! OgHoBpeMeHHO nepenenTe KUCNoTbl B cocyaax JlaHaonbTa K rpaHynam LmMHka. CpaBHUTE YPOBHM XMOKOCTU B MAHOMETPUYECKMX
TpybKax. Yyalumecs oenatoT BbIBOZ, O Pa3HOWM CKOPOCTU XMMUYECKUX peakLui.

Onbim 3. BnusiHne TeMnepaTypbl pearmpyoLyx BELLECTB Ha CKOPOCTb XMMUYECKON peakLum

B ogHo koneHo cocyaa JlaHponbta Hanente 3 mn 10 % conaHOM KUCNOTbI, B APYroe KONeHOo I'IOMeCTI/ITe_2_3 rpaHynbl LMHKa . Bo BTopon cocyp JlaHgonbTa
HanewnTte 3 mn 10%-HoW consa- HOM KUCNOTbI, HAarpeTon Ha BoasaHon 6aHe o 50 °C, B gpyroe KoneHo - 2 3 rpaHynbl LMHKa. MNMprucoeamHuTe cocyabl
NaHpgonbTa K MaHOMETpPUYECKUM TpybKkam.



O6paTute BHMMaHue! OgHOBPEMEHHO NepenenTe KUCNOTbI B cocyaax JlaHponbTa K rpaHynam umMHka. CpaBHUTE YPOBHU XUOKOCTU B MAHOMETPUYECKUX
TpybKax. Yyalumeca genatoT BbIBOA O Pa3HOW CKOPOCTU XUMUYECKUX PeaKLMM .

Onbim Ne 4. BnusiHue noBepXHOCTU COMPUKOCHOBEHNSA pearmpyoLLMx BELLLECTB Ha CKOPOCTb XMMMUYECKOW peakumm

B ogHo koneHo cocyaa JlaHgonbta Hanente 3 mn 4%-HoWn CONAHOM KUCNOThI, B ApYroe KorneHo nomectute 1 r Mpamopa, B3ATOro B BUAe Kycoyka. Bo BTopon
cocypn JlanpgonbTa Hanente 3 Mn 4%-HoW CONAHOM KUCMOTbI, B APYroe KoneHo — 1 1 nopoluka mpamopa. lNMpucoeguHnte cocyabl JlangonbTa K
MaHOMETPUYECKUM TpybKam.

Obpamume sHumaHue! OgHOBPEMEHHO NepenenTe KUCNOoTbl B cocyaax JlaHaonsta K Mpamopy LmHka. CpaBHUTE YPOBHU XUOKOCTM B MaHOMETPUYECKNX
TpybKax. Yualwmecs [enatoT BbIBOA O Pa3HOM CKOPOCTU XMMUYECKNX peakLui.

Onbim 5. BAnsiHne KaTanu3aTtopa Ha CKOPOCTb XMMWYECKON peaKkumnn

B ctakaH ¢ Bogow, HarpeToi oo 50 °C, nomecTute 2 AeMOHCTPaLIMOHHbIE NPobupkn ¢ 2 mn 3% -HOro pacTBopa Nepokcuaa BoAopoaa. BolaepxusaioTt
NpoOMPKKN B BOAE OKOJSO 2 MWH. I3Bneknte npobupku ns BogaHON 6aHM U NPOAEMOHCTPUPYNTE yYalMMCA pe3ynbTaT — Ha CTEHKax NpobUpKM NossBUNNCH
ny3bIpbKK rasa Kucrnopoga. B ogHy n3 npobupok BHECUTE Ha KOHYMKe LnaTens agnokeng mapradua (1V) . HabnogatoT aHepruyHoe BblaeneHme KUCnopoaa.

KoHmporibHbie gornpocsi: 1.0T kaknx hakTopoB 3aBUCUT CKOPOCTb XMMUYECKOI peakumn? 2.Moyemy pasnoxeHue nepokcuaa BoAOPOAa B MPUCYTCTBUAM
Avokcuga mapradua (IV) cHavana naét oveHb GbICTPO, a 3aTeM 3aMeanseTca?

1. 3apaHua ans pas3sutns pyHKLMOHANbHON rpaMOTHOCTH:

ch

;
-

t B Tpu opmHakoBble npo6upky YYEHVKWU Hanumnm no 5 M pacteopa CoNAHON KUCNOTbl 0OMHAKOBOW KOHUEHTpauuu. B
nepByo NPOBMPKY NOMOXUIK CTPYXKM Xenesa, BO BTOPYHO - CTPYXKU LIMHKA, B TPETbIO - CTPYXXKN HEU3BECTHOMO CBETIIONO SIPKO BnecTsuiero

MeTanna. Hambonee MHTEHCUBHO BblAeneHne rasa Habnogany B TpeTbel Npobrpke ¢ HEN3BECTHLIM MeTanom. Bo BTopoii npobupke ¢ LMHKOM
WHTEHCUBHOCTb BblZieNeHNs ra3a 6bina MeHbLUe, YeM B TpeTbel. B nepBoi npobupke ¢ Xene3om MHTEHCUBHOCTb BbiAeNeHUs ra3a Gblria HaMeHbLUEN.

a)[encTeue kakoro hakTopa, BNUAIOLLErO HAa CKOPOCTb peakuuu, Habnoganu ydawmeca? 6) Kakow metann Mor HaxoauTbCs B TpeTbel Npobupke?
3anuwmnTe Ha3BaHWe MeTanna.



1. Ha rpachumke npeacraBrneHa 3aBUCUMOCTb KOHLIEHTPaLMN UCXOAHbIX BELLECTB M MPOYKTOB peakLmm OT BpeMeHN NpoTeKaHUs peakLui:
Puc. 20. M'pachvk 3aBUCMMOCTM KOHLEHTPaLMM UCXOOHbIX BELLECTB U NPOAYKTOB peakuuy OT BpeMeHW NPOTEKaHUs peakumm

Onpep,envlTe, KaKaA KpnBad onncbiBaeT USMeHeHne KoOHUEeHTpaunun NCXO0AHbIX BELLECTB, a KakKadA - MpoOAYKTOB peakuun .
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