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[MosicHuTeIbHAS 3aNIMCKA

PabGouass mporpamma mo XHMHUHU COCTaBJI€HAa Ha OCHOBE MPUMEPHON MPOrpPaMMBI
Ia6puensna O.C. IIporpamma  cooTBeTcTByeT TpeOoBaHusiM  DenepaibHOTO
rOCy/IapCTBEHHOTO 00Pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO OOIIET0 00pa3oBaHusl.

Xumus. [lpumepnsie paboune nporpammsbl. [Ipeamernas nunus ydeOnukos O. C.
["abpuensna, WU.I'. OctpoymoBa, C.A. CnankoBa. 8-9 kiaccel : yude0. mocobue s
obmeoOpazosar. opranm3anuii / O. C. I'abpuensn, C.A. CnagkoB. — 3-¢ u3a. - M. :
[Tpoceemenue, 2021. — 80 c.

Heaun u3yvyenusi npeaMmera:

dopMHUpOBaHUE y YUAIIUXCSI XUMUYECKOM KapTUHBI MUpa, KaK OPraHMYECKON 4acTu
€ro 1eJIOCTHOW €CTECTBEHHO-HAYYHOU KapTUHBI.

Pa3Butre TO3HABATENBHBIX HMHTEPECOB, HMHTEIUIEKTYaJIbHBIX W  TBOPYECKHUX
CIOCOOHOCTEN yJaluXxcsi B MPOLIECCe U3YUCHHSI UMU XMMUYECKOW HaykKu U €€ BKJIaja B
COBPEMEHHBIN HAYYHO-TEXHUYECKUHN Mporpecc; GOpMUPOBAHNE BAKHEUIITUX JIOTHUYECKHUX
orepanuii MpIIIIJIEHUS (aHAJINU3, CHHTE3, 0000IIeHNE, KOHKPETH3allKs, CPaBHEHUE U JIp.) B
MPOLECCE MO3HAHMUS CUCTEMbl BAKHEHIIMX NOHSATHM, 3aKOHOB M TEOPUUA O COCTaBe,
CTPOEHUU U CBOMCTBAX XMMHUYECKHX BEUIECTB.

Bocrnuranue yoexaEHHOCTH B TOM, YTO IPUMEHEHHE MOTYYEHHBIX 3HAHUW U YMEHUI
M0 XUMUU SIBIAETCS OOBEKTHMBHOM HEOOXOIMMOCTBIO i Oe30macHod palboThl ¢
BEILIECTBAMU U MaTepHaiaMu B OBITY U Ha IPOU3BOJICTBE.

[IpoekTupoBaHne | peanu3anus BBIIYCKHUKAMH OCHOBHOW IIKOJIBI JIMYHOM

00pa3oBaTeIbHON TPACKTOPUH: BHIOOD npoduins oOydeHus B cTapiiel MIKoJie
WM TIPOo(PeCcCHOHAIBHOTO 00Pa30BaTEILHOTO YUPEKICHHUS.
OBnaznenue KITFOUEBBIMU KOMIIETEHITUSIMU: yueOHO-T1I03HABATEIbHBIMH,

UH(POPMAIIMOHHBIMH, IIEHHOCTHO-CMBICIIOBBIMU, KOMMYHUKAaTHBHBIMHU.

[Tporpamma paccuntana Ha 2 yaca B Hejielnto B 00beMe 136 yueOHBIX 4acoB.

Tak kak peanbHas TPOJOIDKUTEIHLHOCTH y4EOHOTO ToJla MEHBIIE HOPMAaTHBHOM,
pe3epBHOE BpeMsl HCIIOJIb3YETCs Ul MPOBEACHUS YPOKOB OOOOIEHUS, 3aKpeIUIeHUs
3HaAHUH ¥ oAroToBKH K [ A.

M3MeHeHrsI B aBTOPCKYIO MIPOrpaMMy BHECEHBI, H3MEHEHBI TUIAHUPYEMBIE PE3YIIbTaThI

OCBOEHHS MpOrpammsl 1o XxuMuu B cootBercTBUU ¢ POITOOO0.
Xumus B 8 ki1acce 68 4acoB (2 yaca B HEJICITIO, 3 HUX 44. — pe3epPBHOE BPEMSI).
® KOHTpPOJIbHBIX paboT- 5
® MPaKTUYECKUX paboT- 6
e 1a00OpaTOPHBIX OMBITOB- 35 (BBIMOJHAIOTCS B XOJI€ YPOKA).
Xumus B 9 kinacce 68 4acoB (2 yaca B HEJICITIO, U3 HUX 24. — pE3E€PBHOE BPEMSI).
®  KOHTPOJIbHBIX paboT- 6
® MpaKTHYECKUX paboT- 7
e 1a00OpaTOPHBIX OMBITOB- 41 (BBITIOJIHSIIOTCS B XOJIE YPOKA).

B pa6oueit mnporpamme Bocnutanus OAHO «IIpaBocnaBHass rumHazusi Ne38)
OTIpEeNIEeTICHbl 1IEJIeBbIE TPUOPUTETHI, KOTOPHIM HEOOXOIMMO YIEISATh YyTh OOJbIIEe
BHUMaHME Ha Pa3HbIX YPOBHsIX 00I11ero 00pa3oBaHus.



B BocnuTanuu o0y4arommxcs mOJpOCTKOBOTO BO3pacTa (YpOBEHb OCHOBHOTO OOIIEro
o0pa3oBaHUsl) TaKUM MPHOPUTETOM SIBIIAETCA CO3JaHUE OJIArONPUSTHBIX YCIOBUN MJis
Pa3BUTHUS COIMATBHO 3HAYMMBIX OTHOIICHUN O0OyYarouuxcs, 1, Mpex/e BCero, lEHHOCTHBIX
OTHOIIIEHUI:

* K CeMbe KaK IJIaBHOU OIMope B KU3HU YEJIOBEKA U UCTOUYHUKY €r0 CHACThS;

* K TpyAy Kak OCHOBHOMY CHOCOOY JOCTHXKEHHS >KU3HEHHOTO OJaromnoyydus
YeJIOBEeKa, 3aJ0Ty €ro YCHEHIHOro MpoeCCHOHAIBHOIO CaMOOMPENENCHUS W OUIYIICHUS
YBEPEHHOCTH B 3aBTPAIIIHEM JHE;

* K CBOEMYy OTEYEeCTBY, cBoed Majoil u Ooiblioil PonuHe kak MecTy, B KOTOPOM
YeJIOBEK BBIPOC U MO3HAN MEPBbIE PAJOCTH M HEYJauu, KOTOpas 3aBelllaHa eMy MpeaKaMu U
KOTOPYIO HY>KHO 00eperarTh;

* K MpUpOJe KaK UCTOYHUKY XKU3HU HA 3eMJie, OCHOBE CaMOI0 €€ CYIIeCTBOBAHMSI,
HYKJAIOIIEHCS B 3alIUTE U MOCTOSTHHOM BHUMAHHUU CO CTOPOHBI YEJIOBEKa;

* K MHUPY Kak TJIaBHOMY MPHUHIIUIY YEJIOBEUECKOTO OOIIEKUTHUS, YCIOBUIO KPEIMKOM
IpyXObl, Hala)XUBaHUS OTHOUICHUM C KoJuleraMd Mo pabotre B OyaylieM M CO3JaHUs
OJIaronpusTHOTO MUKPOKIMMAaTa B CBOEH COOCTBEHHOU CeMbe;

* K 3HAaHUSAM KaK MHTEJUIEKTyaJIbHOMY pecypcy, oOecneduBamiiemMy Oyayiiee
YeJIOBEKa, KaK Pe3ysbTaTy KpPOMOTIMBOTO, HO YBIEKATEILHOTO YUeOHOTO TPY/Ia;

* K KyJIbType KaK JyXOBHOMY OOTaTCTBY OOIIECTBA U Ba)KHOMY YCJIOBHIO OIIYIICHUS
YeJIOBEKOM IMOJTHOTHI TPOKUBAEMOI KU3HU, KOTOPOE JAIOT €My UYTEHUE, MY3bIKa, UCKYCCTBO,
TeaTp, TBOPUECKOE CAMOBBIPAKEHUE;

* K 3JIOpOBBIO KaK 3ajJory JOJTOW W aKTUBHOW JKHU3HHM YEJIOBEKa, €ro XOpOIIEero
HaCTPOECHUS U ONTUMHUCTUYHOTO B3IJIsA/1a HA MUP;

* K OKPYXAaWIIMM JIOIAM Kak Oe3yCJIOBHOM U aOCONIOTHOM IIEHHOCTH, KakK
PaBHOIPAaBHBIM  COIMANBHBIM TapTHEpPaM, C KOTOPHIMH HEOOXOAMMO BBICTPAaUBATh
I00pOXKenaTenbHbIe M B3aUMOIIOICPKUBAIONINE OTHOIIEHUS, JAIONIUE YEIIOBEKY pajoCTh
OOIIEHMS ¥ MO3BOJISIONINE N30eraTh YyBCTBA OJJMHOYECTBA;

* K camuM cebe Kak Xo03sieBaM CBOEM CyIbOBbI, CaMOOIpPEICISIONUMCST U
caMOpeaTH3yIOIINMCS JINYHOCTSAM, OTBEYAIOIINM 32 CBOE€ COOCTBEHHOE OyyIIee.

JIaHHBIA I[IEHHOCTHBIM AacCMEeKT YEJIOBEYECKOM IKU3HM YPE3BBIYAMHO BaXEH IS
JUYHOCTHOTO Pa3BUTHUs 00yYalolIerocs, Tak Kak UMEHHO IIEHHOCTH BO MHOT'OM OMPEACIISIOT
€ro JKM3HCHHBIC IIEJIM, €ro TOCTYIKH, €T0 TMOBCEAHEBHYIO XH3Hb. BbIIereHue MaHHOTO
MPUOPUTETA B BOCIUTAHUHU O0YyYaroNuXcs, 0Oy4aroIMuXcs Ha CTYNEHH OCHOBHOTO OOIIEro
o0pa3oBaHusl, CBS3aHO C OCOOCHHOCTSIMH OOYYAOIIUXCS TMOJPOCTKOBOTO BO3pACTa: C WX
CTPEMJICHHEM YTBEpPAUTh ce0s KakK JHMYHOCTh B CHCTEME OTHOIIECHUW, CBOMCTBEHHBIX
B3pociioMy Mupy. B 3TOM BO3pacte 0coOyr0 3HAYUMOCTH ISl 00y4arouuxcs MpuooOpeTaet
CTAaHOBJIEHWE WX COOCTBEHHOW JKU3HEHHOW TO3WIMU, COOCTBEHHBIX IIEHHOCTHBIX
opueHtanuii. IloapocTkoBBI BO3pacT — HauOoJiee YAa4HBIM BO3paAcT ISl Pa3BUTHS
COIMATFHO 3HAYMMBIX OTHOIICHUHN 00YyYaIOmMUXCS.

Kaxnaprii ypok XuMuu HeceT B ceOe BOCHUTATEIbHBIA MOTEHIHAN, peaTu3aIus
KOTOPOTO MPE/IIOIaraer:

1. ycTaHOBJIEHHE OBEPUTEIBHBIX OTHOIICHUN MEXAYy IMeIarorniyecCKuM pabOTHUKOM H
ero OOydYalIlIUMHUCS, CHOCOOCTBYIOIIMX TO3UTUBHOMY BOCHPHSTHIO OOYyYarOIUMUCS
TpeboBaHMN M TPOCHO TEAArOTUYECKOTO pa0OTHHKA, MPHUBJICUCHUIO WX BHHUMAHHS K
oOcyx/1aeMoil Ha ypoke HHPOpMAIH, AKTUBU3AIMH X TT03HABATEIbHON JAESITEIbHOCTH;

2. moOyxIeHre 00yJaroImuxcs co0I01aTh HAa YPOKe OOIIETPUHITHIE HOPMBI IIOBEICHHUS,
npaBujia OOIIEHUST CO CTapmuMH (MeJaroruyecKuMu pabOTHUKAMH) U CBEPCTHUKAMU
(oOyuaromuMucs ), MPUHIUITE Y9eOHON TUCIUTUTUHBI U CAMOOPTaHU3AIIH;



3. mpuBieYeHHE BHUMAaHHUS OOYyYalOmUXCAd K IIEHHOCTHOMY AacCleKTy H3ydaeMbIX Ha
ypoKax sIBI€HUH, opraHu3alus ux padoThl ¢ MOITY4aeMOl Ha YpOKE COLUAIbHO 3HAYMMOU
nH(popMalMed — UHULIMMPOBAHUE €€ OOCYKIEHUS, BbICKa3bIBaHUS OOYYaIOIMMHUCA CBOETO
MHEHHUS 110 €€ MTOBOJY, BBIPAOOTKH CBOET0 K HEW OTHOLIEHMUS;

4. MCIONb30BaHNE BOCIUTATEIbHBIX BO3MOXKHOCTEH COJEpXaHHs y4eOHOro mpeamera
gyepe3 JEeMOHCTPAIMI0 00yJyaroUMes IPUMEPOB OTBETCTBEHHOTO, IPAXKAAHCKOTO TIOBEICHMS,
MIPOSBJICHUS YEJIOBEKONIOOMST W JT0OpOCEpAEHYHOCTH, dYepe3 MoAOOp COOTBETCTBYIOLIUX
TEKCTOB JJI YTEHMs, 3a4ay I pelIeHus, MpOoOJIEMHBIX CUTyalluil i OOCYXIEHHUS B
KJacce;

5. TNpUMEHEHHE Ha YPOKE HHTEPAKTHUBHBIX (OpM paboThl C OOyYaroIIMMMCS:
MHTEJUIEKTYalIbHbIX WIpP, CTUMYJIUPYIOLIMX I103HABATEIbHYI0 MOTHBALMIO OOYyYaroIIuXxcs;
JUJIAKTUYECKOrO TeaTpa, I/ie MOJIyYeHHbIE HAa YPOKE 3HaHUS OOBITPHIBAIOTCS B TeaTpPaIbHbBIX
MOCTAHOBKAX; JHCKYCCUHM, KOTOpPBIE AAl0T OOYyYaroIIUMCS BO3MOXHOCTh NMPUOOPECTH OIBIT
BEJIEHUS! KOHCTPYKTUBHOTO JIMAJOra; TpynrnoBoi paboThl WM paboThl B apax, KOTOPBIE y4ar
00yyaromuxcsi KOMaHIHON paboTe U B3aUMOJCHCTBUIO ¢ APYTUMHU 00YUarOIIUMUCS;

6. BKJIIOUEHHE B YPOK UI'POBBIX MPOIENYP, KOTOPBIE IOMOTAaOT HOJAEePKaTh MOTHBALIUIO
oOydalmuxcss K TMOJYYeHHIO 3HAaHUM, HAJTAKUBAHUIO TIO3UTHBHBIX MEXKINYHOCTHBIX
OTHOIIEHUI B KJacce, OMOTal0T YCTAaHOBJICHHUIO AOOpOXkKeaTeabHol atMocepsl BO BpeMs
ypOKa;

7. opraHuM3anuio me(cTsa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX OOYYaroIIUXCs Haa MX
HEYCIEeBAIOUIMMHU OJJTHOKIACCHUKAMHU, JAIOIIET0 00y4YaIOUMMCsl COLIMAIbHO 3HAYUMBIN OIBIT
COTPYAHMYECTBA U B3aMMHOM IMOMOLIH;

8. MHUIIMMPOBAHME U TOJICPKKY HMCCIEIOBATENBCKOM NEATENbHOCTH O0YyYaroIuxcs B
pamMKax peanu3aluyd UMH WHAMBUAYAIbHBIX M TPYNIOBBIX HCCIEI0BATEIbCKUX IMPOEKTOB,
YTO JAcT OOYyYaromIMMCS BO3MOXXHOCTb NPUOOPECTH HABBIK CAMOCTOSITEIBHOIO PpELICHUS
TEOPETUYECKON MPOOJIeMbl, HABBIK TEHEPUPOBAHMUS M O(GOpMIIEHHS COOCTBEHHBIX HJICH,
HaBBIK YBAXUTEIHHOTO OTHOIICHHSA K YYKUM HAeIM, OQOpPMIIEHHBIM B padoTax Apyrux
UCcleIoBaTeNe, HaBbIK MyOJUYHOTO BBICTYIUICHUS MEpe] ayAUTOpHEH, apryMEeHTUPOBaHUS
Y OTCTauBaHHUS CBOEH TOUKH 3PEHUS.

BocnurarenbHblil moTeHIMAl YpOKOB XUMHUH oTpaxkeH B paszene Il n.3 «Tematuyeckoe
TUTAaHUPOBAHUE.
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INIAHUPYEMBIE PE3YJBbTATbBI OCBOEHUSA I[POI'PAMMBI 11O
XUMHUHN

HA YPOBHE OCHOBHOI'O OBHIEI'O OGPA30OBAHUSA

JINYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE PE3yIbTAThl OCBOCHUS IPOrPaMMbl OCHOBHOT'O OOLIEr0 00pa3oBaHMs

JOCTUTAIOTCS B X0/1€ 00yUeHUsI XUMHUU B €IMHCTBE Y4€OHOW U BOCITUTATEIbHON



JeATeNTbHOCTH B COOTBETCTBUU c TpaAUIMOHHBIMU POCCUICKUMU
COLIMOKYJIBTYPHBIMH U TyXOBHO-HPABCTBEHHBIMU IICHHOCTSMHU, MPUHATHIMU B OOIIECTBE
npaBUjiaMd W HOPMaMU TIOBEJCHUS M CIOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUS,
CaMOPa3BUTHS U COLMATN3ALNN 00yYarOIINXCS.

JIM4HOCTHBIE PE3YNIbTAThI OTPAKAIOT TOTOBHOCTH O0yUYaIOIIUXCS

PYKOBOJCTBOBATBbCSI ~ CUCTEMOM  IO3UTUBHBIX  I[IEHHOCTHBIX  OpHUEHTAMN U
pacUIMpeHHe OMbITa JEATEIbHOCTH HA €€ OCHOBE, B TOM UHCIIE B YACTHU:

1) maTpuOTHYECKOTO BOCTIUTAHUSA:

LEHHOCTHOTO OTHOLIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U

HAy4HOMY HAcJIeMI0O, TOHMMAaHUS 3HAYEHUS XUMUYECKOW HAyKh B IKHU3HU
COBPEMEHHOI'0 OOIIECTBa, CHOCOOHOCTH BIJIAJIETh JOCTOBEpHOM wuHpOpMaIel o
epeaoBbIX

JOCTHDKEHUSIX U OTKPBITHSIX ~ MHUPOBOM M OTEUYECTBEHHOM  XUMMH,
3aMHTEPECOBAHHOCTHU B HaYYHBIX 3HAHUSAX 00 yCTPONUCTBE MUpPA U OOIIECTBA;

2) rpaKJIaHCKOT'0 BOCITUTAHUS:

MPEACTABIEHUS O COLIMAIBHBIX HOPMaX U MPaBUJIaX MEXIMYHOCTHBIX OTHOLIEHUN

B KOJUIEKTUBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJE3HOM,
y4eOHOHMCCIIeIOBATEIBCKOM, TBOPUYECKON U APYTUX BUAAX EATEIbHOCTH, TOTOBHOCTH

K pa3HOO0pa3HON COBMECTHOM E€ATETLHOCTH NP BHIMOTHEHUH Y4eOHBIX,

MO3HABATENbHBIX 3a7a4, BBIMNOJHEHUH XHMHUYECKUX SKCIEPUMEHTOB, CO3/IaHUU
y4€OHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHUIO U B3aWMOIIOMOIIM B IPOIECCE
ATOU y4yeOHOU MAESITeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBEJCHHE U TIOCTYIKHU
CBOMX TOBAapHILEH C MO3UIMU HPABCTBEHHBIX W IMPABOBBIX HOPM C YYETOM OCO3HAHMS
MIOCJIEICTBUI TIOCTYTIKOB;

3) IEHHOCTH HAYYHOTO TTO3HAHUS:

MHPOBO33PEHUECKUE PEACTABICHUS O BEUIECTBE U XUMUUYECKOM peaKIuu,

COOTBETCTBYIOILIME COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKH M COCTABJISIOLINE
OCHOBY JUIsl TIOHMMAaHHSI CYIIHOCTH HAay4YHOM KAapTHHBI MHpa, TPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS34X YEJIOBEKa C IPUPOTHOM
CpeJlo, O pOJIY XUMHUHU B NMO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HaBAaTEILHBIC MOTHUBBI, HAIIPABIICHHBIE HA MTOJTYYEHNE HOBBIX 3HAHUM 110 XUMUH,

HEOOXOAUMBIE JUIsi  OOBSICHEHUS]  HAOIIOJaeMBbIX  MPOIIECCOB U SIBJICHH,
MMO03HABATEIILHOM,

UHOOPMAIIMOHHOW ¥ YHUTATENhCKOW KYJIbTYphl, B TOM 4HCIIE HaBBIKOB
CaMOCTOSATEIBbHOMN

denepanbHas pabouas nmporpamma | Xumus. 8—9 kinaccsl (0a30BbIl ypPOBEHD)

paboTel ¢ y4yeOHBIMH TEKCTaMH, CIPABOYHOW JIUTEPATYpPOH, JTOCTYITHBIMHU
TEXHUYECKUMH CPEJACTBAaMU HH(POPMAIIMOHHBIX TEXHOJIOTHI; MHTEpeC K OOY4YCHHUIO U
MO3HAHMIO, JIF0OO3HATEILHOCTh, TOTOBHOCTH M CIIOCOOHOCTh K CamM0OOpa3OBaHHIO,
NPOSGKTHOH W HUCCIIEOBATEIbCKOW  JESATENBHOCTH, K OCO3HAHHOMY  BBIOODY
HAIPABJIICHHOCTH W YPOBHSI 00y4YeHUS B JaJIbHEUIIIEM;

4) popMHUpOBaHUS KYIbTYPHI 3I0POBbSI:

OCO3HAHUE LIEHHOCTHU KWU3HU, OTBETCTBEHHOI'O OTHOIIEHUS! K CBOEMY 3/10POBBIO,

YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HHU, OCO3HAHHME IOCIEJCTBUII W HENpUATHE
BPEAHBIX MPUBBIYEK (YMOTPEeOJIEHUS aIKOTO0JIsI, HAPKOTUKOB, KYpeHHs), HEOOXOAUMOCTH
coOmtofieHUsT mpaBuil O0E30MaCHOCTH MPH OOpalleHUH ¢ XMMHYECKHMMH BEIECTBAMU B
OBITY U peaJIbHOM KU3HU;

5) TpyZ10BOTO BOCIIUTAHMUS:



MHTEPEC K MPAKTUUYECKOMY HU3YUEHUIO MPOodeCcChii U Tpyaa pa3inuHOro poaa,

YBaXXEHUE K TPYAY U pe3yJbTaTaM TPYAOBON JEATEIbHOCTH, B TOM YHCIIE HA OCHOBE

MPUMEHEHHUSI IPEIMETHBIX 3HAHUI 1O XUMUU, OCO3HAHHBINA BHIOOP UHAUBUAYATIbHON

TPACKTOPUU MPOJIOJKEHUS 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX HHTEPECOB U

CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCTIeIIHOM

npodeccruoHaNbHON ACSITEIILHOCTH U PA3BUTHS HEOOXOAUMBIX YMEHHUM, TOTOBHOCTD

aJanTUPOBATHCA B MPO(HECCHOHAIBHOU CPEJIE;

6) PKOJIOTMYECKOT'0 BOCITUTAHUSI:

HKOJIOTMUYECKH 11eJIECO00pa3HOe OTHOLIEHUE K IPUPO/Ie KaK HCTOYHHUKY SKU3HU

Ha 3emJie, OCHOBE €€ CYIIECTBOBaHMS, IMOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
0e3omacHOTo 00pa3a *U3HU, OTBETCTBEHHOE OTHOIICHUE K COOCTBEHHOMY (hPU3UYECKOMY
U TICUXUYECKOMY 370pPOBBIO, OCO3HAHUE IIEHHOCTH COOJIOJIEHUs TpaBHJl 0€30MacHOTO
MOBEJICHUS TIPU pabOTe C BEIIECTBAMH, & TAK)KE B CUTYAIUSIX, YTPOKAIOIIUX 37JOPOBBIO U

JKU3HU JIIOJIEH; CIOCOOHOCTH MPUMEHSTh 3HAHUS, TOJy4aeMble NpPU H3YUYCHUU
XUMUH, Ui pPELIEeHUs 3a]ad, CBS3aHHBIX C OKpYXKaroUed MPUPOIHOM CpeAou, s
MOBBIIIEHUSI YPOBHSI SKOJIOTHYECKOW KYIbTYpbI, OCO3HAHUS TJIOOATLHOTO XapakTepa
AKOJOTUYECKUX TMpOOJIeM U MyTed X PEIIeHHs TMOCPEACTBOM METOJOB XUMHUHU,
AKOJIOTMYECKOT0 MBIIUICHUSI, YMEHUS PYKOBOACTBOBAaTbCS MM B IO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLUAIIBHON MTPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATbBI

B coctaBe meTanpeaMETHBIX PEe3yIbTaTOB BBIACISAIOT 3HAUUMbIE TSI POPMUPOBAHUS
MUPOBO33pEHUs OOIEHAyYHbIe TOHATHS (3aKOH, TEOpHs, MPHUHIMI, TUNOTe3a, (akrT,
CHUCTEMa, TMPOULECC, IKCIEPUMEHT U JPYro€.), KOTOPbIE HCIOIb3YIOTCSI B €CTECTBEHHO-
HAayYHBIX Y4YEOHBIX MpEeAMETaX U TMO3BOJSIOT Ha OCHOBE 3HAHUN M3 J3THX MPEIMETOB
dbopMHupOBaTh MPEACTABICHUE O IEJIOCTHOW HAYYHON KapTUHE MHUpPa, U YHUBEpCAJIbHBIC
ydeOHbIe JeHCTBUS (TIO3HABATENbHBIE, KOMMYHHKATUBHBIC, PETYISTHUBHBIE), KOTOPHIC
obOecrieunBaoT (POpMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHHPOBAHHUIO U
OCYIIIECTBIICHUIO YUeOHOMU JeATETbHOCTH.

[To3HnaBaTenbHBIC YHUBEPCAIBHBIE YUEOHbBIE HEHUCTBUS

ba3oBble JIornyecKue J1eUCTBUS:

YMEHHUS UCTIOJIb30BATh TPUEMBI JJIOTHYECKOTO MBIIUICHUS IPU OCBOCHWH 3HAHUM:

PacCKpBIBaTh CMBICIT XUMUYECKHUX MOHSATUM (BBIJICTATh UX XapaKTEPHbIC MPU3HAKH,

YCTaHABIIMBATh B3aUMOCBSA3b C APYTUMU MOHSATUAMH ), UCIIOIb30BaTh MOHATHUS

TUTsE OOBSICHEHHSI OTCIIBHBIX (DAKTOB W SIBJICHUI, BEIOMPATh OCHOBAHUS U KPUTEPHUH

JUTSL KIacCU(UKaMM XUMHUECKUX BEIIECTB U XUMUUYECKHUX PEaKIINil, yCTaHABINBATh

MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXK1y OObEKTaMU U3YUYEHUS, CTPOUTH JIOTUYECKUE

paccyxaeHus (MHAYKTUBHbIE, J€AYKTUBHBIE, IO AHAJIOTUH), IeTIaTh BHIBOJIbI U

3aKJIFOYEHUS;

yMEHHE MMPUMEHSITh B TIPOIIECCE TTO3HAHUS MOHITHS (TIPEIMETHBIC U

MeTaIpeaMETHBIE), CAMBOIMYECKUE (3HAKOBBIE) MOJIENU, UCIIOJI3YEMbIE B XUMUU,

peoOpa3oBHIBATH MIUPOKO MPUMEHSIEMbIE B XUMUHU MOJIETHHBIC TIPEICTABICHUS —

XUMUYECKHH 3HaK (CMMBOJ DJJIeMEHTa), XUMH4YecKas ¢GopMmylia U ypaBHEHHE
XUMHUYECKOW peaKIy — MPH PEIICHUU Y4eOHO-TI03HABATENBHBIX 3a7a4, ¢ yU4ETOM ITHX
MOJEIBHBIX MPEACTABICHUN BBISBISIT M XapaKTEPU30BaTh CYIIECTBEHHBIE MNPU3HAKU
U3Y4aeMbIX 0OBEKTOB — XUMHUYECKUX BEIIECTB U XMMHUECKHUX PEAKIUH, BBISBISTH 0011IHE

3aKOHOMEPHOCTH, NMPUUYUHHO-CIIEICTBEHHBIE CBSI3M U MPOTUBOPEUYUS B H3y4aeMbIX
MPOLECCAX U SIBJICHUSIX.

ba3oBeie uccnenoBaTenbCKUe AEHCTBUSA:



YMEHHE UCTIOIh30BATh MMOCTABJICHHBIE BOIIPOCHI B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAU€CTBE OCHOBBI U1 (POPMUPOBAHUS TUTIOTE3HI MO MPOBEPKE
NPaBUILHOCTH BBICKA3bIBAEMBIX CYKIICHUIA,
nproOpETEHNE OIBITA IO IJIAHUPOBAHUIO, OPTAHU3AINN U TIPOBEICHUIO
YUYEHUYECKUX OKCIIEPUMEHTOB, YMEHHE HalmoAarh 3a XOJOM Ipolecca,

CaMOCTOSITEIbHO TPOTHO3UPOBATh €ro pe3ysbTar, (HOpMyIupoBaTh OO0OOIICHHUS U

BBIBOJBI IO pE3yJbTaTaM IMPOBEAEHHOTO OTbBITa, WCCIECAOBAHUSA, COCTABIATH OTYET O

MpOJICIaHHOM padoTe.

PaGota c undopmarmeii:

yMEHHE BBIOMPATh, aHATTU3UPOBATH M HHTEPIIPETUPOBATH HHPOPMAIHIO PA3TUIHBIX

BUIOB © (opM TmpeacTaBiICHHA, MOIYyY4aeMyld W3 Pa3HBIX HMCTOYHUKOB
(Hay4JHOTIOMYJIsipHAsl JIUTEpAaTypa XHUMHUYECKOTO COJIEp:KaHUs, CIPABOYHBIE MOCOOUS,
pecypcsl UHTepHETa), KpUTHYECKH OLIEHUBATh IPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO

MH(OPMALINIO;

yMEHHE MPUMEHSTh Pa3IN4HbIE METOIbI U 3aMPOCHI IPU MOUCKE U 0TOOpE

UHGOpPMAIIUM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX IS BBIOJIHEHUS
y4eOHBIX W TO3HABATENBHBIX 3aad OMNPEACIEHHOTO THUIA, NMPHOOPETEHHE OIbITa B
00J1acTH UCTIONB30BaHUS WH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIaICHIE

®enepanbHas pabouast mporpamMma | Xumusi. 8—9 kimaccel (6a30BbIi YPOBEHBD)

KyJIbTYpOW  aKTUBHOTO  HWCIIOJB30BAaHUS  PA3JIMYHBIX  TOUCKOBBIX  CHCTEM,
CaMOCTOSITEIbHO BBIOMpaTh ONTUMANIbHYIO (QOpMYy TpelcTaBiIeHUs HHOpMaluu u
WJUTIOCTPUPOBATH

pelaeMble 3a7aydl HECIOKHBIMU CXeMaMH, JuarpaMmamu, Apyrumu (opmamu
rpauKu ¥ UX KOMOUHAITUSIMU;

YMEHHE UCIO0JIb30BaTh U aHAJIU3UPOBATh B Mpolecce yueOHOW U UCCIeA0BATEIbCKOM
NeSITEIbHOCTH MHGOPMAIMIO O BIIMSHUU HPOMBIIUIEHHOCTH, CEJIbCKOIO XO3SCTBA H
TPAHCIOPTa HAa COCTOSIHUE OKPY>KAOIEH MPUPOIHOMN Cpebl.

KommyHUKaTHBHBIE YHHBEpPCAEHBIC YUCOHBIE ACHCTBUS:

YMEHHE 3a/1aBaTh BOIPOCHI (B X0/1€ 1Uaora U (Uu) AUCKYCCUU) TIO CYLIECTBY

oOcyxaaeMoil  TeMmbl, (OPMYJIMPOBATb CBOM MPEUIOKEHUS OTHOCHUTEIHHO

BBITIOJTHEHUS TIPE/IIOKCHHOM 3a/1a4H;

NpUOOPETEHNE OIBITA MTPE3CHTALMU PE3YIIbTATOB BBHITIOTHEHHUSI XUMHYECKOTO

IKCIIEpUMEHTa (J1a00pPaTOPHOTrO OMBITA, JTAOOPATOPHON pabOTHI IO UCCIIETOBAHUIO

CBOMCTB BEIIECTB, yUCOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTH B COBMECTHOH CO CBEPCTHUKAMH ITO3HABATEILHOMN 1

UCCIIEZI0BATEIBCKON IEATEIBHOCTH MPH PEIICHNH BOSHUKAIOMINUX MPOOIeM Ha OCHOBE

yuéTa 00IIMX HHTEPECOB U COTIACOBAHUS MO3ULNHN (00CYXIeHUs,, 0OMEH MHEHHSIMH,

«MO3TOBBIE INTYPMBD», KOOpDAHMHAIMS COBMECTHBIX JICUCTBUH, OIpeIeIeHUe
KPUTEPHEB 10 OLIEHKE Ka4yeCTBA BHITIOJTHEHHOUW paboThI U IpyTHe);

PerynaruBHble yHHBepCcanbHbIC YUeOHbIC ACHCTBUSA:

YMEHHE CaMOCTOATEIHHO ONPENENSITh LEeH AeSTebHOCTH, INIAHUPOBATh,

OCYILECTBIISITh, KOHTPOJIUPOBATH U MTPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO

NeSITEebHOCTD, BBIOMpaATh Hanbosee 3(h(heKTUBHBIE CTIOCOOB! PELICHHS YI€OHBIX U

NO3HABATEJIBHBIX 33/1a4, CAMOCTOSITETILHO COCTABIISITh UM KOPPEKTUPOBATH

MPEUIOKEHHBIA ~ QAJITOPUTM  JEWCTBUM IIPU  BBINIOJHEHUHU 3aJaHUA C  YYETOM
MOJIYYCHHUS HOBBIX 3HaHMM 00 H3ydyaeMbIX OOBEKTAaX — BEIIECTBaX U PEaKIHsIX,
OLICHWBAaTh COOTBETCTBUE TIOJYYCHHOTO pe3ylbTaTa 3asABICHHON LEIH, YyMEHHE
UCTIOJIB30BATh U



AQHAJIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIIOBUHU 33JIaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocTaBe npeaMeTHBIX pe3yabTaTOB 0 OCBOCHHIO 0053aTEIBHOTO COAEP/KAaHNUSA,

YCTAaHOBJIEHHOTO JTaHHOM  (enepasibHOM  pabouell NpPOrpaMMOM,  BBIIEISIOT:
OCBOCHHBIE OOYyYalOIIMMHUCS HAy4yHble 3HAHHUS, YMEHUS U CIOCOObI JIeHCTBUH,
cneruuyeckue I NPeAMETHOM o0nactu «XUMHs», BHABI JEATEIbHOCTU 10
MOJIYYEHHUIO HOBOI'O 3HAHUS, €r0 MHTEPIpETAluy, NpeoOpa30BaHUI0 U NPUMEHEHHUIO B
Pa3TUYHBIX Y4EOHBIX U HOBBIX CUTYalIUAX.

K koH1y oOyuenus B 8 kiacce npeMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YUAIOIIUXCSl YMEHUI:

®denepanbHas paboydast mporpamma | Xumusi. 8—9 kinaccel (0a30BbI YPOBEHB)

PacCKpbIBATh CMBICII OCHOBHBIX XUMHUUYECKHUX IMOHATHIL: aTOM, MOJIEKYJIA,

XUMHYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OTHOPOIHAS
Y HEOJJTHOPO/IHAS ), BaJIEHTHOCTh, OTHOCUTEJIbHASI aTOMHAs M MOJIEKYJISIpHas Macca,

KOJIMYECTBO BEILIECTBA, MOJIb, MOJIApPHAs Macca, MaccoBas [JO0JISI XUMHUYECKOIO
AJIEMEHTAa B COCIMHEHUU, MOJIIPHBIN 00bEM, OKCHJI, KUCIIOTa, OCHOBaHUE, COJIb,

AIEKTPOOTPULIATEIBHOCTD, CTENEeHb  OKHCIIEHUS, XUMHUYECKasi  peakius,
KJaccu(pUKalMs pEeaKkuil: peakuud COEIUHEHHUs, pEaKUUu pa3joKEHUs, peaKuuu
3aMEIleHus, PeaKkIMi OOMEeHa, 3K30- M SHIOTEPMUUYECKUE PEAKIUH, TEeIUIOBOU 3(dekT
peaxiuu, SApo aToma, IEKTPOHHBIN CIOW aroma, aTOMHas OpOUTalb, paguyc aToma,
XUMHUYECKasi CBSA3b,

MOJISIPHAS] U HETIOJIAPHAsl KOBAJIEHTHAs CBsI3b, HIOHHAS CBS3b, HIOH, KATUOH, aHUOH,

pacTBOp, MaccoBast 10JIsl BellecTBa (IPOLEHTHAs KOHIIEHTPaLUs) B PaCTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TTOHATUNA U TPUMEHSTh 3TU

MOHSTHS PU ONMCAHUU BEILIECTB U MX MPEeBPAILlEHUH;

UCMOJIb30BaTh XUMUUYECKYIO CUMBOJIMKY JJIsi COCTaBJICHUS (DOPMYJI BEIIECTB U

YPaBHEHUI XUMHYECKUX PEAKLINM;

OTpEENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTETIEHb

OKHCIICHHSI 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSAX, IPHUHA]IEKHOCTh BEIIECTB

K OIpe/IeIEHHOMY KJIacCy COEAMHEHUH 1o (opMyliaM, BUJI XMMUYECKOU CBSA3H

(KOBaJIGHTHAsl U MOHHASI) B HEOPTaHUYECKUX COEAMHEHUSIX;

packpsiBaTh cMbich [lepuoanueckoro 3akona /.M. MenneneeBa: 1eMOHCTpUPOBATh

NOHMMAaHHE NIEPUOINYECKOIN 3aBUCHMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB OT UX

noJyio>xeHus B [lepuonnueckoit cucteme, 3aKOHOB COXPaHEHUsI MacChl BEILIECTB,

IIOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YYEHUs, 3aKOHAa ABOTrapo;

OTKCHIBATh U XapaKTepu3oBaTh TabnnuHyto popmy [leproanueckoil cuctemsl

XUMHUYECKHUX JIEMEHTOB: pa3InyaTh MOHATHUS «IJ1aBHas noArpynna (A-rpymnma)» u

«oboyHas noarpynna (b-rpymnma)», Masnbie U 60JbIINE IEPUOJIBI, COOTHOCUTH

0003HayYeHMs1, KOTOpble UMetoTes B Tabnuie «Ileprognueckas cucteMa XUMHUYECKUX

anemeHToB .M. MenneneeBay ¢ YuCI0BBIMU XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB

XUMHYECKUX JIEMEHTOB (COCTaB U 3apA]l sApa, 00IIee YMCIIO EKTPOHOB U

pacnpe/ielieHle UX 10 JIEKTPOHHBIM CII0SIM);

KJIaccu(pUIMpoBaTh XUMUYECKHE FIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,

XUMHUYECKHE PEAaKIMH (10 YUCITY U COCTAaBY y4acCTBYIOUIUX B PEAKLIUU BELIECTB,

1o TeTIoBOMY 3h(DEKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB PA3IMYHBIX

KJIACCOB, ITOATBEPKask ONMCAHNUE IPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHUI

COOTBETCTBYIOLIUX XUMUYECKUX PEAKIINIA;



MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOTO COCTaBa,

BO3MOKHOCTHU ITPOTEKAHUS XUMUUECKUX MPEBPAIICHUI B Pa3JIMYHBIX YCIOBUSX;

BBIYHUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIECTB,

MacCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA N0 (POopMyJie COETUHEHUS, MACCOBYIO JIOJIO

BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI IO YPABHEHHIO XUMUYECKOW PEAKIINH;

denepanbHas paboyvas mporpamma | Xumus. 8—9 kimaccel (0a30BbIM YPOBEHB)

MPUMEHATH OCHOBHBIE ONIEPAI[UU MBICIIUTEIIBHOU JIEATeIbHOCTU — aHAJIU3 U CUHTE3,

cpaBHeHHe, 0000IlIeHHe, CHCTeMAaTHU3aluio,  KiIacCU(PHUKAIUIO0,  BBISBICHHE
MPUYMHHOCIIEICTBEHHBIX CBSI3€d — JJISI M3YYEHHS] CBOMCTB BEIIECTB M XUMHYECKUX
peaKkuuu,

€CTECTBEHHO-HAy4YHbI€  METOJIbI ~ TNO3HAaHWS  —  HaONIOJCHUE, U3MEpPEHHE,
MOJICJINPOBAHHUE,

AKCIIEPUMEHT (peajbHbIN U MBICIICHHBIN);

CJIeI0BaTh MpaBUjIaM MOJIb30BaHUSI XUMHYECKOHN TTOCY 101 U J1a0OpaTOPHBIM

o0opyaoBaHHeM, a TaK)Ke IpaBuiiaM OOpaIIeHHsI C BEIIECTBAMU B COOTBETCTBHUU

C MHCTPYKIUSMHU 1O BBIMOJHEHUIO JIA0OPATOPHBIX XHWMHUYECKHUX OIBITOB TIO
MOJIYYEHHUIO

¥ coOOMpaHMIo Ta3000pa3HBIX BEIIECTB (BOIOPO/Ia U KUCIOPO/Ia), IPUTOTOBICHHUIO

pacTBOPOB C ONPEACIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOTO  BEIIECTBA,
IJIaHUPOBATh U

MPOBOJIUTH XUMHUUECKUE IKCIIEPUMEHTHI 110 PACIO3HaBaHUIO PACTBOPOB IIEIOYEH U

KHUCJIOT C TIOMOIIBIO0 HHIUKATOPOB (JIakmMyc, (heHON(TaIenH, METHIOPAHXK U APYTHE).

K koHI1y oOyuenus B 9 kiacce npeaMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCS YMEHUH:

PacCKpBIBaTh CMBICII OCHOBHBIX XUMHUUECKUX MOHITHI: XUMUYECKUN SJIEMEHT, aTOM,

MOJIEKYJIa, WOH, KAaTHOH, aHWUOH, IIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BaJICHTHOCTb,

AEKTPOOTPHUIIATEITLHOCTD, CTENIEHb OKUCIICHHS, XUMHUECKasl PEaKIIHsl, XUMHUYEeCKast

CBSI3b, TEIJIOBOM A (PEKT peakiuu, MOJb, MOJISIPHBIN 00BEM, paCTBOP, ANEKTPOJIHTHI,

HERJICKTPOJIUTHI, SJICKTPOIUTHYECKAS TUCCOIUAITNS, peaKIIM HOHHOTO OOMEHa,

KaTaan3aTop, XUMHUYECKOE PaBHOBECHE, 00OpaTUMBbIE K HEOOpATUMBIE PEAKIIUH,

OKHCITUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIMHM, OKHCIUTENb, BOCCTAaHOBHUTEIb,
OKHCJICHUE

¥ BOCCTAHOBJICHUE, aJUTOTPOIHS, aM(DOTEPHOCTh, XUMUYECKasl CBS3b (KOBAJICHTHAS,

WOHHAs, METaJUTMYECKas ), KpUCTAJUTMYEeCKas peneéTka, KOppo3us METAIIJIOB, CTUIABHI,

CKOpPOCTh XUMUYECKON peakluu, IpeaeapHo qonyctumas konnentpanus [1JIK

BEILIECTBA;

WJUTFOCTPUPOBATH B3AMMOCBSI3bh OCHOBHBIX XUMUUYECKUX MOHATHH W MPUMEHSATHITH

MOHSTHUS MPU OTTMCAHUU BEIIECTB M X MPEBPAICHUIA;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUISI COCTaBJICHHS (JOPMYII BEIIECTB U

YPAaBHEHUN XUMHUUYECKUX PEaKIUM;

OTIPENIeTISATh BAJICHTHOCTh U CTETICHb OKUCIICHUS XUMUYECKHX 2JIEMEHTOB

B COCJMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAAJICKHOCTh BEIIECTB K ONMPEACIEHHOMY

KJIACCy COEIMHEHUI 10 opMyIiaM, BUJ] XUMUUYECKOHN CBSI3H (KOBAJICHTHAS, HOHHAS,

MeTaJNTNYeCcKasi) B HEOPraHMUECKUX COECIMHEHUSX, 3apsi/l HOHA 110 XUMHYECKON

dbopMyIie, xapakTep Cpelibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHUH, TUII

KPUCTAJUTMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbica [lepuoanyeckoro 3akona /.M. Menaeneesa u



JIEMOHCTPUPOBATh €ro IMOHMMAHWE: OMNHCHIBATh M XapaKTEpHU30BaTh TAOIUUHYIO
(opmy

[lepronnyeckoi CHCTEMbI XUMHYECKUX 3JIEMEHTOB: Pa3INdaTh MOHATHUS «TJIaBHAS

noarpynna (A-rpymnmna)» u «mnobounas noarpymnmna (b-rpynna)», mainbie u 0oJsblue

denepanbHas padodvas mporpamma | Xumus. 8—9 kmacchl (0a30BBI YPOBEHB)

HEePUO/Ibl, COOTHOCUTH 0003HAYEHMsI, KOTOPBIE UMEIOTCSI B IEPUOAMUYECKOM TabiuIe,

C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XUMUYECKHX HJIEMEHTOB (COCTaB
U

3apsi sApa, oOlee YHCIO SJIEKTPOHOB M PACIpENENIeHHE HMX IO 3JIEKTPOHHBIM
CJIOSIM),

OOBSICHATh OO0IIKME 3aKOHOMEPHOCTH B W3MEHEHHHM CBOWCTB DJEMEHTOB U WX
COEIMHEHUN

B IIpejiesiaX MajblX IEPHOO0B U TIaBHBIX MOATPYII ¢ YUETOM CTPOEHUS UX aTOMOB;

KJIaccu(pUIIMpPOBaTh XUMUIECKHIE HIIEMEHTHI, HEOPTaHUIECKHE BEIIECTBA,

XUMUYECKHE peakiiu (110 YMCIy U COCTaBY YYaCTBYIOIIMX B PEaKI[UH BEILECTB,

no TemioBoMy O3¢¢eKTy, M0 H3MEHEHHIO CTENeHEeHl OKHUCICHHUS XUMHUYECKHUX
AJICMEHTOB);

XapaKTepu30BaTh (OMKUCHIBATH) OOIIUE U CTIEIUPUUECKIE XUMUYECKUE CBOICTBA

IPOCTHIX U CIOXHBIX BEIIECTB, MOATBEPK/1asi ONMUCAHUE PUMEPAMU MOJIEKYJISIPHBIX
Y MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKHUX pPeaKLnii;

COCTaBJISITh YPaBHEHUS DIEKTPOIUTHICCKON TUCCOIMALIAN KUCIIOT, IIeI0UeH 1

COJIeH, OJTHBIE U COKPAIIEHHBIE YPAaBHEHUsI peakuil HOHHOro 0OMeHa, ypaBHEHUS

peakiuii, TOATBEPXKAAIOIMUX CYIIECTBOBAHUE TE€HETHYECKOH CBSI3U  MEXIY
BEIIECTBAMU

Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUNA OCPEICTBOM

COCTaBJICHHUS JIEKTPOHHOTO OaliaHca 3TUX peakluii;

IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHSI, BO3MOKHOCTH

NPOTEKaHMUSI XUMHUECKUX MPEBPALICHUN B PA3IUYHBIX YCIOBUSIX;

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,

MacCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa N0 popMyJie COeTMHEHHUS, MACCOBYIO JI0JII0

BEIIECTBA B PACTBOPE, MPOBOUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINN;

co0uIr0/1aTh MPaBUIIa MOJIb30BAHUS XUMUYECKOH MOCYI0M U 1ab0OpaTOPHBIM

00opyI0OBaHMEM, a TaK)Ke MpaBuiIa 0OpaIleHus C BEIECTBAMH B COOTBETCTBUH

C UHCTPYKIHMSIMH TIO BBIMOJHEHUIO JA0OPATOPHBIX XUMHUYECKHUX OIBITOB TIO
HOJTYYCHHIO

¥ COOMpaHMIO ra3000pa3HBIX BELIECTB (AMMHAKa M YTICKUCIIOTO rasa);

NIPOBOJIUTH PEAKIINH, TOATBEPIKIAIONIIE KaUeCTBEHHBIN COCTaB Pa3TUIHBIX

BEIIIECTB: PACIIO3HABATH OMBITHBIM MTyTEM XJIOPUA-, OPOMHI-, MOIU-, KapOOHAT-,

docar-, cumukar-, cynabdar-, THAPOKCHI-HOHBI, KAaTHOHHl AMMOHHS ¥ HWOHBI
U3YyUEHHBIX

METAJUIOB, PUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTAaHUIECKHUX BEIICCTB;

NPUMEHSTh OCHOBHBIE OTNIEPALIMU MBICIIUTEIBHOMN IEATEIbHOCTH — aHAJN3 U CUHTES,

CpaBHEHHE, 00001IeHIe, CHCTEMATU3ALIMIO, BBISIBICHUE IPUYMHHO-CIICICTBEHHBIX

CBA3eM — i H3Y4YEHHUS CBOMCTB BEIIECTB M XUMHYECKHUX pEaKLHUH,
€CTECTBEHHOHAyUYHbI€ METO/bl IO3HAHUSA — HAOIIO/IEHUE, U3MEpPEHHe, MOJIEIUPOBAHNUE,
AKCIIEPUMEHT

(peanbHbIN U MBICIICHHBIN).



Conep:xxanue Kypca XuMHH

8 KUIIACC

HavanbHble NOHATHA ¥ 3aKOHbI XUMUH

Tena n BemecTBa. CBOMCTBA BEUIECTB. JTAIOHHbBIE (PU3NYECKUE CBOICTBA BEIIECTB.
Matepuansl 1 MaTepuanoBeieHue. Poiab XMMUM B KU3HM COBPEMEHHOTO OOIIECTBa.
OTtHomieHue 001IecTBa K XUMUHU: XeMODUIUs U XxeMohoOousl.

Meroasl uzyuenus: xumun. Habmonenue. DkcniepumenT MogaenupoBanue. Mogenu
MaTepualbHbIE U 3HAKOBBIE UJI CUMBOJIbHBIE.

I"a3pl. Kunkoctu. TBEpabie BemiecTBa. B3anMHbIe mepexobl MEXAY arperaTHbIMU
COCTOSIHMSIMUA BEILECTBA: BO3TOHKa (CyOnumanusi) W Jecyonumaliusi, KOHACHcalus |
UCIIapeHNe, KPUCTAIUIN3ALMS U TUIABJICHUE.

duznueckue sBIeHUSA. YHCTbIE BEIIECTBA U CMECU. ['OMOre€HHbIE U TeTepOTCHHbIE
cmecu. Cmecu razooOpasHble, kujkue u TBEpAbIe. CrnocoObl pa3felieHus CMeceil:
NEPEeroHKa, Wi AUCTWULLMS, OTCTauBaHUE, (PUIBTPOBAHME, KPUCTAIIM3ALMS WU
BbIapuBanue. Xpomarorpadus. I[lpumeHenne »HTHUX cHocoOOB B j1abopaTopHOU
MPaKTUKE, Ha MIPOU3BOJICTBE U B OBITY.

XUMUYECKUE AJIEMEHThI. ATOMBI M MOJIEKYJbI. [IpocTbie M CIIOKHBIE BEIIECTBA.
Annotponus Ha npumepe Kuciaopona. OCHOBHBIE IOJOKEHHSI aTOMHO-MOJIEKYJIIPHOTO
yueHus. Monsl. BemecTBa MONEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI.

3HaKu (CMMBOJIBI) XMMHUYECKUX d3JeMeHToB. WHdopmaius, KOTOpyr HECyT 3HaKH
XUMHUYECKUX 3JIEMEHTOB. DTHMOJIOTUSl Ha3BAaHUM HEKOTOPBIX XMMHMYECKHUX 3JIEMEHTOB.
[Tepnognueckas Tabnuia XUMHUYECKUX JJIEMEHTOB 1. . Meunneneena:
KOPOTKOIIEPUOJHBIN U JUIMHHONEPUOAHBIM BapuaHThl. [lepuonsl n rpynmel. I'naBHas u
noOouHas noArpymnsl, win A- 1 b-rpynnel. OTHOCUTENbHAS aTOMHAs Macca.

Xumuueckue — ¢opmynsl.  MuHpekcel  u  ko3pduimentsl.  OTHoOcUTEIbHAs
MOJIEKYJIsIpHass Macca. MaccoBasi J0Jisi XMMHYECKOrO D3JEMEHTa B COCAMHEHUHU.
HNudopmanusi, KOTOPYI0 HECYT XUMUYeCKue (HOPMYJIbI.

Banentnocts. CTpykTypHble (BopMynbl. XUMHUYECKUE DJIEMEHTHI C MOCTOSHHOU U
NepeMEHHONH BAJIGHTHOCThIO. BbIBOA (QOpMysnbl COCIUMHEHHS MO0 BaJCHTHOCTH.
Onpenenenue BaJeHTHOCTH XHMHUYECKOIO d3JEMEHTa 1o ¢opMyje BeLIecTBa.
CocraBiieHHE Ha3BaHUW COEIMHEHUH, COCTOSIIIMX U3 ABYX XMMHUYECKHX JJIEMEHTOB, IO
BAJICHTHOCTHU. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIIECTB.

Xumuueckue peakuuu. PeareHTel M mpoayKThl peakuuu. [IpU3HaKM XUMHUYECKUX
peakuuii. YCIOBHS MX INPOTEKaHMs MW IpekpameHus. Peaknuum  ropeHws.
DK30T€pMUYECKHUE U SHIOTEPMUYECKHUE PEAKIUU.

3aKOH COXpaHEHUs MacChl BEIIECTB. XuUMHUYeckue ypaBHeHus. CocTaBieHHe
XUMHUYECKUX ypaBHeHUH. MHpOpMaIus, KOTOPYIO HECET XUMUIECKOE YpaBHEHHE.

Knaccudukanms XuMUYECKUX peakifil 0 COCTaBy U YUCITY PEareHTOB U MPOYKTOB.
Tunel XuMu4yeckux peakuuil. Peakiuu coequHeHus, pa3ioKeHus, 3aMelIeHust 1 oOMeHa.
KaranmszaTops! 1 karanus.

JleMoHCTpauu

e Koutekiusi MaTepuasnoB U U3JIETIUN U3 HUX.
Monenu, ucronb3yemble Ha ypokax (pu3uku, OMOJ0TUU U reorpaduu.
OOBEMHBIE U IIAPOCTEPIKHEBBIE MOJIENIM HEKOTOPHIX XUMUYECKUX BEIIECTB.
Mopenu KpUCTAIUIMYECKUX PEIIETOK.
Cobupanue npubopa AJist MOTyUYEHUsI ra3a U IPOBEpKa €ro repMeTUYHOCTH.
Bosronka cyxoro nbaa, noja win HadTaluHa.
ArperatHble COCTOSIHUS BOJIBI.



e PazneneHue JByX HECMELIMBAIOIIMXCS  KUJIKOCTEM C  ITOMOULIBIO
JEIUTENBHON BOPOHKH.

e JlucTminsTop u ero padora.

e VYcraHoBKa /Uil priIbTpoBaHUs U €€ padoTa.

e VYcraHOBKa JUIsl BhIIApUBaHUs U €€ padora.

e Komneknus ObITOBBIX TPUOOPOB i (PUIBTPOBAHMS BO3AYXA.

e Pazgenenue kpacsimiero BemiecTBa (¢ioMacTepa C TOMOIIBIO MeEToja
OyMakHOU XpoMaTorpaduu.

e Mopenu amoTponHbIX MOIU(DUKALMI YIIIEpOia U CEPHI.

e [lomyuenue o30Ha.

e Tloprpers M. 5. Bepuenuyca u JI. . Menneneesa.

e KOpOTKONEpUOAHBIMI W JJIMHHONEPUOJIHBIA BapUaHThl MEPHOIUYECKOU
cuctemsl /. 1. Menaeneena.

e KoHcTpynpoBaHue MapOCTEP)KHEBBIX MOJIENEH MOJIEKYIL.
Anmnapar Kunma.
Paznoxxenue Ouxpomara aMMOHHS.
["'openue ceppl 1 MAarHUEBOI JICHTBHI.
[TopTpetsl M. B. JlomonocoBa u A. JI. JIaByasne.
OMBITHL, WJUTIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MAaCChl BELLIECTB.
['openue ¢ocdopa, pacTBopeHHEe TMpPOAYKTa TOpEeHHUS B BOJAEC U
UCCJIEIOBAaHUE MOJYYEHHOTO PacTBOPA JAKMYCOM.

e B3anMoJeiCTBHE COJITHON KUCIOTHI C IMHKOM.

e [lonyuenue runpokcunaa meau(Il) u ero pasznoxeHue npu HarpeBaHUU.

JlabopaTopHbIe ONBITHI
e (O3HaKOMJIEHHUE C KOJUIEKITUEH J1abOpaTOPHOI MOCY/IbI.
¢ [IpoBepka repMeTHYHOCTH MTPUOOPA JJIs TTOTYyUEHUS Ta30B.
e (3HaKOMJICHUE C MUHEpaJaMH, 00pa3yIOIIUMH IPAHMUT.
e [IpuroroBneHrue TeTEPOreHHON CMECH IMOPOIIKOB CEPHI C KEJIE30M M UX
pazzeneHue.
e B3sauMojeiicTBHEe pPacTBOPOB XJIOPUAOB U HOJUIOB KallUsl C PacTBOPOM
HUTpaTa cepedpa.
e [lonyuenue ruapokcuaa wmeau(ll) m ero B3aumopeiicTBUe ¢ cepHOI
KHUCJIOTOU.
e BsauMojeiicTBre pacTBOpa COJbI C KUCIOTOM.
e [IpoBepka 3akOHa COXpaHEHHMs] MacChl BEHIECTB Ha  MpUMEpE
B3aMMOJICUCTBHUS MIEIOYH C KUCIOTOM.
o [IpoBepka 3akOHa COXpaHEHHMs] MacChl BEIIECTB Ha  TpUMEpe
B3auMOJICHCTBUS MIEN0UH ¢ coiblo xenesa(lll).
e Pa3noxeHue nepokcua BoJOpo/ia ¢ MOMOIIbl0 okcuaa mapranna (IV). 11.
3amenieHue Keae30M MeJId B METHOM KYTOpOcCe.
IIpakTH4eckue padoTbl
1. IlpaBuna TexHUKH OE€30MACHOCTH M HEKOTOpPbIE BHUIBI PabOT B XUMHYECKOU
naboparopuu (KaOMHETE XUMUN).
2. Habmronenue 3a ropsiiei CBe4ou.
3. AHayn3 ouBsl (aHaJoT paboThl «OYKMCTKA TOBAPEHHON COJINY).



BakHelilnne mnpeacTaBuUTeM HeopraHmyeckux BemecTB. KoumuyecTBeHHbIE
OTHOLIEHHSI B XUMHU

CocraB Bo3uyxa. [Tonstue 06 00BEMHOI JT0Ie () KOMIIOHEHTA MPUPOTHON Ta30BOM
cMecu — Bo3nyxa. Pacuér o0bEéMa KOMIIOHEHTA ra30BOM CMECH 110 €ro 00bEMHOM J1071€ U
Hao000pOT.

Kucnopon. O3on. [lonydenne kucnopoaa. Cobupanue u pacno3HaBaHUE KUCIOPOJA.
XUMHYECKHE CBOMCTBA KHCIOPOJA: B3aMMOJICMCTBHE C METaUlaMH, HEMETaUIlaMH H
CJIO’)KHBIMU BelecTBaMu. [IpuMenenne kuciopona. KpyroBopor kuciaopoaa B Ipupoze.

Oxkcunpl. O6pa3oBaHue Ha3BaHUM OKCUIOB 1O uX Gopmynam. CocTtaBieHue Gopmyn
OKCHJIOB MO WX Ha3BaHWAM. lIpencraBurenu OKCHIOB: BOAA W YIVIEKHCIBIA Tas3,
HEeram€Has U3BECThb.

Bomopon B mnpupoae. Pusznueckue M XUMHUYECKHE CBOWCTBAa BOJOpPOAA, €ro
MOJTyYECHUE U TPUMEHEHHE.

Kucnotsl, ux cocraB u ux kinaccudukanus. Maaukaropsl. Tabmuiia pacTBOPUMOCTH.
CepHas U consiHas KUCJIOTHI, UX CBOMCTBA U IPUMEHEHHUE.

Conm, ux coctaB u Ha3BaHus. PactBopumocTs coueit B Boze. IIpeacraBurenu comneii:
XJIOpH]I HATpHUsl, KapOoHAT HaTpHs, pocdar KaibLus.

[Tocrosanas ABoraapo. KomnuectBo BemiectBa. Monbs. Mosspras macca. Kpatnsie
€AVMHUIBI WU3MEpPEHUs1 KOJIMYEeCTBAa BEIIECTBA — MWUIMMOJIb U  KWJIOMOJb,
MIIJTAMOJIIPHAs. M KWIOMOJISIpHAsI MacChl BEILIECTBA.

Pacuétel ¢ ucnoap30BaHUEM MOHSATUN «KOJMYECTBO BEIIECTBAY, «MOJISIPHASI Maccay,
«TOCTOSIHHAsE ABOTaIpoy.

3akoH ABorajapo. MosipHBIE 00BEM ra3000pa3HbIX BemecTB. OTHOCHUTEIbHAS
IJIOTHOCTH rasa Mo Apyromy rasy.

KpatHbie equHUIBI U3MEPEeHHUs] — MUJUTUMOJISIPHBIA W KUJIOMOJISIPDHBIA OOBEMBI
ra3000pa3HbIX BEIIECTB.

Pacué€Thl ¢ MCMOIb30BAHUEM MOHITUN «KOJWYECTBO BEUIECTBA», «MOJIIPHAST Maccay,
«MOJISIPHBIN 00BEM Ta30By, «UUCIO ABOTAAPOY.

I'unpocdepa. KpyroBopor Bonbl B nipupone. Ousnveckne U XUMUYECKHUE CBOMCTBA
BOJIbl: B3aUMO/JICHCTBUE C OKCUAMHU.

OcHoBaHus, UX cocTaB. PacTBOpMMOCTh OCHOBaHUI B Bojie. MI3MEHEHUE OKpacku
WHJIMKAaTOPOB B 1IEJIOYHOU cpene. [IpeacrtaBurenu menodeit: ruApoOKCUAbl HATPUS, Kaaus
U KaJIbLIUSL.

PactBoputens u pacrBop€HHOe BeuiectBo. PactBopel. PactBopenue. I'uapatsl.
MaccoBass [0Jis1 pacTBOPEHHOIO BelIeCTBA. Pacy€rbl, CBSI3aHHBIE C MCIIOJb30BAHUEM
MOHSTUS «MACCOBAasl 10JIs1 PACTBOPEHHOTO BELIECTBAY.

JleMoHCTpauu

e OnpeneneHue coepkaHus KUCIOPOIa B BO3AYyXE.
e [lonydyeHne KUCIOpOJa pa3j0oKEHUEM IEpMaHTraHaTa Kajus U MEepOKCUa
BOJIOPO/IA.
e CoOupaHuie METO/IOM BHITECHEHHS BO3/lyXa U BOJIBI.
Pacno3znaBanue kucnopoza.
['openue mMaruus, xenesa, yris, cepsl U pocdopa B KUCTOpOIE.
Konnekuust okCuaos.
[Tonyuenue, cobupanuie 1 pacrno3HaBaHUE BOJIOPO/IA.
['openue Bogopona.
B3aumopeiicteue Bogopona ¢ okcuaoM meau(Il).
Konnekuus MUHEpaJIbHBIX KUCIIOT.



e [IpaBuio pa3zdaBieHus! CEpOil KUCIOTHI.
e Komneknus conei.
e Tabnuia pacTBOPUMOCTH KHCIIOT, OCHOBaHMM U COJIei B BOJIE.
e Hexkoropble MeTaIbl, HEMETAIBI M COEUHEHUS C KOJIMYECTBOM BEIIECTBA,
paBHBIM 1 MOJIb.
e Moaenb MOJIIpHOTO 00BbEMA ra3000pa3HbBIX BEILIECTB.
e Kosneknus OCHOBaHUI.
JlabopaTopHble ONBITHI
e [loMyTHEHHE N3BECTKOBOW BOJBI IIPU MPOIIYCKAHUM YIJIEKACIIOTO ra3a.
e [lomyuyenue BOJOpOaa B3aUMOACUCTBAEM LIMHKA C COJITHOU KUCIOTOM.
e Pacno3HaBaHuE KHCIOT ¢ TOMOIIBIO HHINKATOPOB.
e lI3MeHeHnEe OKpacKu MHAMKATOPOB B IIEJIOYHON Cpele.
e (O3HakOMJIEHME C IpenapaTaMy JIOMAalIHEN WM IIKOJIBHOW aNTEYKH:
pacTBOpaMu NEPOKCHIa BOAOPOJIA, CHMPTOBOI HACTOMKH MO/A, AaMMHUAKA.
IIpakTnyeckue padoTsl
4. Ilomyuenue, coOupanue U pacrio3HaBaHUE KUCIOPO/A.
5. Ilony4yenue, cobrpaHue U pacro3zHaBaHUE BOAOPOIA.
6. [IpuroroBiieHne pacTBOpa ¢ 3aJaHHON MAacCOBOW JIOJIEW paCTBOPEHHOIO BEILIECTBA.

OCHOBHBIE KJIACCHI HEOPTAHNYECKUX COCAMHEHM I

O06o0menne cBeaeHUd 00 OKCHIAx, MX KilaccH(HUKaluyu, Ha3BaHUSAX W CBOWCTBAX.
CnocoObl MoTy4eHust OKCUIAO0B

OcHoBaHMs, WX Kilaccu(dwkanus, Ha3BaHUS W CBOMCTBAa. B3ammopeiicTBue ¢
KUCIIOTaMH, KHCJIOTHBIMM OKCHJAAMH H COJAMHU. Pa3ioxeHue HepacTBOPUMBIX
ocHoBaHUU. CriocoObl MOTy4YEeHUs] OCHOBAHUM.

Kucnotsl, ux knaccudukanus u HazBanus. OOIIMEe XUMUYECKUE CBOMCTBA KUCIIOT.
B3aumopelictBue KHUCIOT C MeETaUIaMU. JJIEKTPOXUMHUYECKUWA Psifi HaNpsSHKEHUM
MeTaJuI0B. B3anMoJielicTBHUEe KMCIOT ¢ OKCHJAaMHM MeTaljioB. B3anMojelicTBHe KHUCIIOT C
OCHOBaHUSIMM — pEaKUWs HEUTpalIu3aunu. B3auMoaeicTBHE KHCIOT C COJSMH.
[TomyueHnne GECKUCIIOPOTHBIX M KUCIOPOCOIEPIKAITUX KUCIIOT.

Comu, ux knaccudukanuss U CBOWCTBA. B3aumopeiicTBue collell ¢ MeTallamH,
0COOCHHOCTH ATUX peakiuii. B3anmosencTBre cosieit ¢ CoysiMu.

['eneTnueckue psapl MeTaaia U HemeTala. ['eHeTudeckasi CBA3b MEXKIY Kiaccamu
HEOPraHUYECKUX BEILIECTB.

JlabopaTopHbIe ONBITHI

e BiamMopaelcTBUE OKCHUIa KaJIbIAA C BOJIOH.
ITomyTHEHME N3BECTKOBOM BOJIBI.
Peakuus HelTpannzanum.
[Tonyuenue ruapokcuaa meau(1l) u ero B3auMozeiicTBE ¢ KUCIOTOM.
Pasnoxxenne ruapokxcuaa meau(Il) mpu HarpeBanum.
B3anmopgeiicTBHe KHMCIIOT C METAJUIAMHU.
B3anmopgeiicTBHE KHMCIIOT C COJIIMHU.
O3HaKOMJIEHUE C KOJUIEKIIUEN COIEH.
Bsaumopeiictue cynnsdara meau(ll) c sxenesom.
BzaumojeiicTBue COJICH C CONSIMU.

e [‘eHeTHMuecKkas CBs3b MEXKJIY KJIacCaMM HEOPraHMYEeCKUX BELIECTB Ha

MIPUMEPE COCAMHEHUMN MEH.



IIpakTnyeckue padoTsl
7. Pemenune sKcrnepuMEHTANbHBIX 3a7a4y 10 TeMme «OCHOBHBIE — KJIaccChl
HEOPraHUYECKUX COCIUHECHUINY.

Ilepuoauvyeckuii 3aKOH U MEPUOAUYECKAS CHCTEeMAa XMMHUYECKHUX 3dJjieMeHTOB /I.
N. Menpaeneea. CTtpoenune aToma

EcrecTBeHHbBIE ceMeicTBa XUMHYECKHUX 3JIEMEHTOB: IETTOYHBIE 151
[ICJIOYHO3EMENbHBIE  METaJlIbl, TaJOreHbl, HWHEpPTHbIe  (OJIaropoJHbBIE)  Ta3bl.
AMporepHocTh. AMpOTEpHBIE OKCHIBI U TUAPOKCUIBI. KOoMITIEKCHBIE COMH.

Otkpeitue JI. WM. MeHaeneeBbiM MNEPUOJMYECKOTO 3aKOHA U CO3JaHHE WM
MEPUONYECKON CUCTEMBI XUMUYECKUX JIEMEHTOB.

ATOMBI Kak opMa CYIIECTBOBAHUS XUMUYECKUX AIeMEHTOB. OCHOBHBIE CBEJICHUS O
CTpPOEHUU aTOMOB. J{OKa3aTenbCcTBa CIOKHOCTH CTpoeHus atomoB. OmnbiTel Pesepdopra.
[InanerapHas MOJENb CTPOCHHUS ATOMA.

CocTaB aTOMHBIX SAE€p: MPOTOHBI, HEUTPOHBI. OTHOCUTENBHAs aTOMHas Macca.
B3anMOCBSI3b OHATHI «IIPOTOHY, «KHEUTPOH», KOTHOCUTEIbHAS AaTOMHAs Maccay.

Mukpomup. OnexTpoHsl. CTpOCHHE HJIEKTPOHHBIX YPOBHEH ATOMOB XUMHYECKHX
anemeHTOB 1—20. [ToHsATHE 0 3aBEPIIEHHOM 3JIEKTPOHHOM YpPOBHE.

N3otonbl. @uznueckuii cMbica cuMBOJMKH [lepuoanueckoil cucremsl. CoBpeMeHHas
dbopMynHUpOBKa MEPUOAUYECKOTO 3aKOHA. VI3MeHeHUs: CBOWCTB 3JIEMEHTOB B MEPHOJAX U
rpymmnax Kak QyHKIUS CTPOCHUSI JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapaKTepHuCTHKa 3JIEMEHTa-MeTalllla U 3JIEeMEHTa-HEMeTallla M0 HX IOJOKEHHUIO B
MEPUOANYECKON CUCTeME XUMUUYeCcKuX 3j1eMeHToB [l. 1. Menneneena.

JleMoHCTpau MK

e Pasnuunbie GOpMBI TAOIUI] TEPUOIUUECKON CUCTEMBI.
e MoaenupoBaHue IOCTpOEHUsl  Iepuoguueckod  cucremsl J[. .
Menneneesa.
e Mopenn aToMOB XUMUYECKUX 3JIEMEHTOB.
e Mojenu aTOMOB 3JIeMEHTOB 1—3-T0 EpHOIOB.
JlaGopaTopHbIe ONBITHI
o [lonyyenue ampoTepHOro TUIPOKCHIA U UCCIECIOBAHUE €TO CBOMCTB.

Xumuyeckasi cBsi3b. OKMCJIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

HNonnas xumudeckas cCBs3b. VIOHBI, 00pa3oBaHHbIE aTOMaMH METaIOB U
HeMeTaiuoB. Cxembl 00pa3oBaHUsS MOHHOW CBSI3M JUIsi OMHAPHBIX coenuHeHui. MonHbie
KPUCTATUYECKUE PEMIETKH U (PU3UYECKHE CBOWCTBA BEIIECTB C ATUM THUIIOM PEIIETOK.
[TonsiTre 0 GopMyNnbHON €AMHUIIEC BEIIECTBA.

KoBanenTHast xumuueckast CBsI3b. JIEKTPOHHBIE U CTPYKTypHBIe opmybl. [lorsTHE
o BasieHTHocTH. KoBanenTHass HemosisipHasi cBsizb. CxeMbl 0Opa30BaHMsI KOBAJEHTHOM
CBSI3U Il OWHApHBIX COCAMHEHUN. MOJEKyIsapHbIE U aTOMHBIE KPHUCTAJUIMUECKUE
PELIETKU U CBOMCTBA BEILLIECTB C ITUM THUIIOM PELIETOK.

DIEKTPOOTPUILIATENILHOCTD. Pl anekTpooTpunatenbHocTH. KoBaneHTHas mnosisipHas
XuMHu4deckas cBs3b. Jumonb. Cxembl 00pa3oBaHMS KOBAJICHTHOW MOJIIPHOW CBSI3HM IS
OWMHApHBIX COEAUHEHUU. MOJEKyIsIpHbIE W aTOMHBIE KPUCTAUIMYECKHE PEIETKU |
CBOICTBA BEUIECTB C 3TUM THUIIOM PEIIETOK.

Merammueckass XUMUYECKasi CBSI3b M METAJUIMYECKAs KPUCTAJUIMYECKas PEIIETKA.
CBoiicTBa BEILIECTB C ATUM TUIIOM pPelIETOK. EnnHas npupoga XMuMUUECKUX CBS3EH.



Crenenb okucienus. CpaBHEHHE CTEIEHM OKHCIEHHMS W BalleHTHOCTU. [IpaBuna
pacuéra cTeneHel OKHCICHHS TI0 popMynaM XUMUYECKUX COCTMHEHUH.

OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OmnpeaesieHne CTereHeH OKUCICHUS
JUISL SJIEMEHTOB, 00pa3yroIIUX BEIECTBA Pa3HbIX KiaccoB. Peakunu MOHHOTO oOMEHa U
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu. OKHUCIUTENIb U BOCCTAHOBUTEIIb,
OKHCIICHHE U  BOCCTAHOBJICHHE. CocTaBiieHME  YpaBHEHUM  OKHCIMTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUNA METOJIOM JIEKTPOHHOTO OaaHca.

JleMoHCcTpan MU

e BuneodparmeHTsl 1 ciaiiibl «MIoHHAasS XUMUYECKAsl CBA3hY.
o Kommekmus BenecTB ¢ HOHHOM XUMHUYECKOM CBS3BIO.
Mopaeny NOHHBIX KPUCTAUIMYECKUX PEIIETOK.
BuneopparmenTs! u cnaiinsl «KoBajleHTHas XUMUYECKas CBA3bY.
Kosneknus BemecTB MOJIEKYISIPHOTO 1 aTOMHOT'O CTPOCHHUSL.
Mojeny MOJIEKYJISIPHBIX U ATOMHBIX KPUCTANTUYECKUX PEIIETOK.
BuneodparmMeHTh U cnaitapl « MeTammnuecKkass XUMUIECKast CBSA3hY.
Konnexkuus «MeTajjbl U CILIaBbI».
B3aumMopeiicTBre IMHKA ¢ CepOit, CONMSTHOM KucioTou, xiaopuaom meau (11).
['openue maruus.
e BzaumMonencTBre XJIOPHOW U CEPOBOJIOPOIHOM BOJIBI.
JlaGopaTopHble ONBITHI
e U3roromiieHue MOJEIHU, WUIIOCTPUPYIONIEA CBOWCTBA METAJJIMUYECKOU
CBSI3H

9 KJIACC

IloBTOpEeHUE M 00001IeHHE CBeeHUI M0 Kypcy 9 Kiacca

bunapusie coemunenus. Okcunabl coseoOpasyrolue ¢ HecoJeo0pasyrolue.
['unpokcuapl: ocHOBaHUs, aM(pOTEpHBIE THAPOKCUIBI, KUCIOPOACOIEPKAIINE KHUCIOTHI.
Cpennue, Kuciible, OCHOBHbIE U KOMILIEKCHBIE COJIU.

OO06oO1IeHre CBEEHUM O XUMHUYECKHX peakuusx. Krnaccuduxanus XUMHUYECKHX
peaKkIuii o pa3IUuYHbIM MPU3HAKAM: COCTABY U YHCIIY PEarupyroumx U 00pa3yromuxcs
BCILIECTB, TEIIOBOMY d(]dekry, oOpaTUMOCTH, H3MCHEHHUIO CTEICHEH OKHCICHHS
AJIEMEHTOB, OOpa3yIIIMX pEarupyrolue BEIIECTBA, AarperaTHOMy  COCTOSHUIO
pearupyommx BemecTB, UCIOJIb30BAaHUIO KaTaanu3aTopa.

[lonsATHE O CKOPOCTHM XMMHUYECKOM peakuuu. PakTopsl, BIHAIOIIME HAa CKOPOCTH
XUMUYECKUX pEaKIUil: NpUpoJa pearupyrolux BELIECTB, HUX KOHIUEHTpalusi,
TeMIiepaTypa, IiIolaJab COMPUKOCHOBEHUS, HATMYKe KaTaau3zaropa. Karamms.

JleMoHCcTpa MU

e O3HAKOMJICHHE C KOJUIEKIMSIMU METAJIJIOB M1 HEMETAJIOB.

e O3HAKOMJICHHE C KOJUJIEKIIUSIMUA OKCHUJIOB, KICJIOT U COJICH.

¢ 3aBUCHUMOCTh CKOPOCTH XMUMHYECKON PEeakiUy OT MPUPOJBI PEarupyrommnx
BEILIECTB.

e 3aBUCHUMOCTh CKOPOCTH XHMMHYECKOM peakuuu OT KOHUEHTpaluu
pearupyromnmx BemecTs.

e 3aBUCUMOCTh ~ CKOPOCTH  XHUMHYECKOW  peakIuu  OT  IUIOMIaau
COTIPUKOCHOBEHUS PEarupyOIINX BEMIECTB (KUK CTIOM»).

e 3aBUCUMOCTh CKOPOCTH XMMHYECKOW peakIuu OT TeMIepaTypbl
pearupyrommx BelecTs.



JlaGopaTopHble ONBITHI

e BzanmoeiicTBue aMMuaka 1 XJOpOBOJIOpo/ia.

e Peakuus HeWTpanu3anuu.

e HabmroieHue TemioBoro 3gp¢gekra peakuuu HeUTpaaTu3aluu.

e B3auMmozeiictBue cepHoit kucioTel ¢ okcuaom meau(Il).

e PazjioxeHune nepoKcuia BoJopoa ¢ MOMOIIBIO KaTanas3bl KapTodens.

©3aBUCUMOCTh CKOPOCTH XUMHUYECKOW peaKiuy OT MPUPOJIbI PEarupyromux
BCIIIECTB Ha IMpUMEpe B3aUMOJCHCTBUS pacTBOPOB THOCYJb(aTa HATpUS H
xyopuaa 6apus, Tuocyibhara HATPUS U COJISTHON KUCIIOTHI.

©3aBUCHUMOCTb CKOPOCTU XMMHMUYECKOW PEaKIMU OT MPUPOJIBI METAIIOB MPHU
X B3aUMOJICHCTBUM C COJITHOM KMCIIOTOM.

©3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEaKIMU OT MPUPOILI KUCIOT MPH UX
B3aMMOJCHCTBUM C JKECIC30M.

©3aBHUCHUMOCTb CKOPOCTH XMMUYECKON PEAKIINHU OT TEMIIePATYPHI.

©3aBUCUMOCTh CKOPOCTH XUMHYECKON PEAKIIUM OT KOHIIEHTPAITUH.

©3aBUCUMOCTh ~ CKOPOCTHM  XHMHMYECKOM  peakiuu  OT  IUIONIaau
CONIPUKOCHOBEHHUS PEarupyrolrux BEIIeCTB.

¢ 3aBHCUMOCTh CKOPOCTH XMMHUYECKOM PEAKIIMK OT KaTajau3aTopa.

XuMHYecKHe peakiui B PaCTBOPAX JIEKTPOJIUTOB

[TonsiTie 00 3JMEKTPOIUTHUCCKON MUCCOLMAIMHU. DJICKTPOIUTHI U HEIICKTPOIUTHI.
MexaHu3M JOUCCOUMALMN AIEKTPOJIUTOB C PA3JIUYHBIM XapakTepom cCBs3h. CTeneHb
ANEKTPOJIUTUUYECKON fucconuanuu. CUIbHBIC U ClIa0bIe 2JIEKTPOITUTHI.

OCHOBHBIC TTOJIOXKEHHUS TEOPUH AICKTPOIUTHUYSCKON auccoranuu. Kinaccudukanuys
MOHOB M MX CBOMCTBAa. KHCIOTB, OCHOBaHHMS W COJM KakK »dJIEKTpPoJuThL. HX
KJIacCU(PUKALMS U JUCCOIHAITHS.

OO0mme XMMHUYCCKHE CBOMCTBA KHCJIOT: HM3MEHEHHE OKPAacKH HHJIUKATOPOB,
B3aUMOJICHCTBUE C MeETaJUIaMH, OKCHJAMH W THAPOKCHIAAMH METAJUIOB U COJISIMH.
MonexynsipHble U HOHHBIE (TTOJIHBIC U COKPAIIEHHbBIE) YpaBHEHUS peaKIuil. X UMUUECKUN
CMBICI  COKpAalI€HHBIX YpPaBHEHHMU. YCIOBHS  IPOTEKAaHHUS  PEAKUUNA  MEXIY
AJIEKTPOJIUTAMU JI0 KOHIA. PsA1 aKTUBHOCTH METAILIOB.

OO0ne XNMHUYECKHE CBOMCTBA IIEJIOUEH: B3aMMOJACHCTBHE C KHCIOTaMH, OKCHIAMU
HEMETaJUIOB, coyisiMu. OOIuMe XUMHUYECKHE CBOWCTBA HEPACTBOPUMBIX OCHOBAHHIA:
B3aUMOJICVICTBHUE C KHUCIOTAMU, PA3JIOKEHUE TIPU HArPEBAHUU.

OO0mme XMMHUYECKHE CBOMCTBA CpPEIHMX COJIEH: B3aUMOJEUCTBUE C KHUCIOTaMH,
IIeJI09aMHM, COJISIMH M MeTaJulaMu. B3anMoaencTBre KMCIIBIX COJICH CO MISI0OYaMH.

['uaponu3 kak 0OMEHHOE B3aUMOJICHCTBHE COJICH ¢ BOJOW. [ MAPOIU3 COMU CUITBHOTO
OCHOBaHM 1 c1ab0il KUCIOTHI. ['uaApoIu3 conu ci1aboro OCHOBAHUS M CHIIBHOW KHUCIIOTHI.
Bonopoausriit mokasarens (pH).

CoiicTBa  KHCJIOT, OCHOBaHMH, OKCHJOB W COJE€A B CBETE TEOpUU
ANEKTPOIUTUYECKON JIMCCOLMAIIN u MPECTABICHUN 00 OKHCJIUTEIILHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUSIX.

JleMoHCcTpau U

e lcnbiTaHWE BEIIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOJHOCTb.

e 3aBUCUMOCTH AJIEKTPONPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHIEHTPAIUU.
e J[BM)KEHUE OKPALICHHBIX HOHOB B AJIEKTPUYECKOM TIOJIE.

e OmnpeneneHue xapakTepa Cpebl B paCTBOpPax COJIEH.



JlaGopaTopHble ONBITHI
e Jluccormaius cialbIX JIEKTPOIUTOB HA IPUMEPE YKCYCHON KUCIIOTHI.
e l3MeHeHne OKpacKu MHAUKATOPOB B KHCIIOTHOM Cpelie.
e Peaknus HeWTpanM3auy pacTBOpa MIETOYN PA3IMYHBIMU KHCIOTAMMU.
o [lonyuenue rugpoxcuga menu(ll) m ero B3aumonelcTBUE C pPa3IUYHBIMU
KUCJIOTaMH.
e BsanMopeicTBre CHIIBHBIX KUCIOT ¢ okcuaoMm meau(1l).
B3anMopeicTBre KUCTOT C METAJNIAMH.
KauecTBennas peakiusi Ha KapOOHAT-HOH.
[lonyuyenue cTyaHs: KPEMHHEBOM KHACIIOTBHI.
KauecTBenHas peakius Ha XJIOPUA- WK CYJIb(aT-HOHBI.
N3meHeHne OKpacku MHIUKATOPOB B LIEIOYHOM Cpelie.
B3anmopencTeue menodeu ¢ yrieKuciIbIM ra3om.
KauectBeHHas peakiys Ha KATHOH aMMOHHSL.
[Tonyuyenue ruapokxcuaa meau(ll) u ero pasznoxenue.
B3aumopeiicTBre kapOOHATOB C KMCIOTAMH.
e [lomyuenue ruapokcuma xeneza(lll).

B3anmMopeiicTBre xenesa ¢ pactBopoM cyibdara meau(Il).

IIpakTH4eckue padoThI

I. PemeHne 5HKCOEPUMEHTAIBHBIX 33aJad MO TeME  «DJEKTPOJIUTHYECKAs
JUCCOLIUALIUS.

HemeTasibl 1 MX COeIMHEHUSA

CrpoeHne aTOMOB HEMETAVIOB W MX MOJIOKEHUE B MEPUOJUUYECKON cHucTeMe. Psn
ANEKTPOOTPULIATENIBHOCTU. KpHCTamnMyeckue pemeéTkn HEMETAIUIOB — IPOCTHIX
BeliecTB. @Dusnueckue CBOKWCTBA HeMeTauioB. OOmHe XUMHUYECKHE CBOMCTBA
HEMETAJUIOB: OKUCIIUTEIBHBIE U BOCCTAHOBUTEIIBHBIE.

["anorensl, cTpoeHUE UX aTOMOB M MOJEKYJ. DU3HYECKHE U XMMHYECKHE CBOMCTBA
raJIoreHOB. 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOWCTB TaJOT€HOB B 3aBUCHUMOCTU OT HUX
MOJIOKEHUSL B IEPUOJAUYECKOM cucrteme. HaxokJeHue rajioreHoB B IPUPOAE U HX
noiaydeHue. bruonornueckoe 3HaueHUE U MPUMEHEHHUE TAJIOTCHOB.

["anoreHoBOIOpPOABI M COOTBETCTBYIOIIME MM KHCJIOTHI: IIJIABUKOBAs, COJIsTHAs,
OpoMoOBOJIOpO/IHAsA, HOJ0BoMOpoAHas. [amorenuanl. KadecTBeHHBIE peaknuu Ha
rajoreHuA-uoHsl. [[puMeHenne coeIMHEHNI rajJoreHOB.

O6mmas xapakrepuctuka 3aemMeHToB VIA-Tpynnsl. Cepa B npupoje u e€ nojayyeHue.
AnnotporHeie MOIU(GUKALMU CEPBl U UX CBOMCTBA. XMMHUYECKHE CBOICTBa cepbl U €€
IIPUMEHEHHUE.

CepoBOoOpOA: CTPOCHHUE MOJICKYJbI, (QU3NMUECKHEe ¢ XHUMHUUYECKHE CBOICTBA,
nonydyeHue u 3HaueHue. CepoBogopoaHas kuciota. CynbGuiasl U WX 3HAUYCHUE.
JIroMuHODOPHI.

Oxcun cepri(IV), cepuucras kucnora, cyiabpurbl. KadecTBeHHas peakinus Ha
CyNnb(UT-UOH.

Oxcup cepoi( V1), cepnast kucnora, cynbdarsl. Kpuctamnoruaparsr.

CepHast KMCIIOTa Kak CWJIBHBIN 3yieKTposuT. CBoiicTBa pa30aBIEHHON CEpHOM
KHCJIOTBl KaK TUIOWYHOM KHCIOTBI: B3aMMOJECUCTBUE C MeETAZIaMU, OCHOBHBIMU
U aM(pOTEpHBIMH OKCHJIaMH, OCHOBAHHMSIMHU M aM(pOTEPHBIMH THUIPOKCHIIAMHU, COJISIMHU.
KauecTBenHnas peaxius Ha Cyab(haT-uoH.



OO01mas XxapakTepucTUKa 3JeMEHTOB VA-rpymnmbl. A30T, CTPOEHHE €ro aroma
u MosieKynbl. Du3znueckue M XUMHUYECKHE CBOMCTBA W MpUMEHEHHE a3zora. A30T
B IIPUPOJIE U €ro OMOJOrnYecKas poJb.

AMMHaK, CTpOE€HHE MOJEKylbl M (u3ndyeckue cBOWCTBA. AMMUAYHas BOJa,
HAIIATBIPHBIN CHHPT, TUAPAT aMMHUaKka. JJOHOPHO-aKIENTOPHBIN MexaHU3M 00pa3oBaHUs
CBSI3U B KaTHOHE aMMOHUs. BoccraHoBuTenbHbIE CBOMCTBA amMuaka. Coau aMMOHHUS U
ux npumeHenue. KauecrBeHHas peakiysi HA KATHOH aMMOHHUSL.

Oxkcupl a30Ta: HECONEOOPa3yIOIIUe U KUCIOTHBIE. A30THCTasi KUCIOTAa U HUTPUTHI.
A30THasl KUCIIOTa, €€ MoJIydyeHrue U cBoMcTBa. HUTpaThl.

docdop, ctpoenue atoma u amiorponus. Pochuasl. ochun. Oxcun pocdopa(V) u
docdopnas (oprodochopnas) kucinora. DocdaTsl.

OO6mas xapakTepucTuka 31eMeHToB [VA-rpynmbl: 0COOEHHOCTH CTPOEHHUSI aTOMOB,
MPOCTBIX BELIECTB WU COEJUHEHUW B 3aBUCUMOCTH OT IIOJOKEHHUS DJJIEMEHTOB B
MEPUOINUECKON cHUcTeMe. YTIepoA. AJIOTPONHbIE MoAM(UKAIUU: aiMmas, rpadur.
AMOpQHBIA yrIepoa: caxa, AaKTUBUPOBAHHBIA yrosb. AjncopOuusa. XUMHYECKUE
cBoiicTBa yrieponaa. Kokcoxumudeckoe mpou3BOACTBO U ero npoaykius. KapOus.

Oxkcun yraepopa(Il): crpoenwe Mosekynbl, moidydyeHue u cBoiictBa. Oxcua
yraepona(IV): crpoenne mMosekynbl, MOJy4eHHE U CBOMCTBA. YronbHas kuciora. Conu
YTOJIbHOW KUCTIOTHI: KapOOHATHI U THAPOKApOOHATH. TeXHUUecKas U MUIIEBas COJia.

Opranunueckas XuMusi. YTI€BOIOPOIBI.

Mertan, 3TaH ¥ IponaH Kak IMpejaesbHble (HACBILIEHHBIE) YTIE€BOAOPOAbl. DTHIEH U
alleTHJICH KaK HelpelelbHbIe (HeHACHIIIEHHbIE) YTIIIeBOAopoabl. CTPYKTYpHBIE (POPMYIIBI
BellecTB. ['opeHne  yrineBomopoJoB. Peakumm — AernapupoBaHus — MPEAEIbHBIX
YTJIE€BOI0PO/IOB.

CrnupTbl. DTUIOBBIM CHOUPT, €ro MNOJy4YeHHE, NMPUMEHEHHE M (U3HOIOTHYECKOe
nerctBrue. TpEXaTOMHBIA CHUPT T[JIUMLEPUH. YKCYCHas KHUCJIOTa Kak IMpEICTABUTEIb
KapOOHOBBIX KHUCIIOT.

Kpemuuii: cTtpoeHue atoma W HaxoxjaeHue B mpupoae. Cuinvuuapl W CHIIAH.
CaoiictBa kpeMuust. Oxcunl kpemausi(IV). Kpemuuesas kucnora u e€ comnu.

[IpousBoacTBo crekna W neMeHta. [Ipoaykius CUIMKaTHOM NPOMBINLICHHOCTH:
ONTHUYECKOE BOJIOKHO, kKepamuka, papdop, dhasac. OnTudaeckoe BOJIOKHO.

Hemerannel B npuposae. @pakiyoHHas MEPEroHKa >KUJIKOrO BO3AyXa Kak CIoco0
NOJy4YeHHsI KUCIOpoAa, a3oTa U aproHa. Ilomyuenue docdopa, KpeMHuUs, XJI0pa, HOAA.
DNeKTpOoau3 pacTBOPOB.

[TonydyeHue cepHON KHCIOTHI: CBIPhE, XMMH3M, TEXHOJOTHYECKas CXema, METOJ
KUISIIIETO CJIOSl, TPUHIUMBI TEIUIOOOMEHa, MPOTHBOTOKA W LUPKYJuH. Omeym.
[Tpon3BoCTBO aMMUaKa: ChIPbE, XMMU3M, TEXHOJIOTMYECKas CXEMa.

JleMoHCcTpa MU

e Komnekus HeMeTalIO0B.

e Mozaenu  KpUCTAUIMYECKMX  PEIIETOK  HEMETAUIOB:  aTOMHbIE H
MOJIEKYJISIPHBIE.

e (O30HATOP U MPHUHIIUIIBI €0 PAOOTHI.

e ['opeHue HeMeTalIOB — MPOCTHIX BELIECTB: cephl, Pocdopa, APEeBECHOTO
YTIIA.

e (OOpa3Lpl rajJoreHoB — MPOCTHIX BEIIECTB.

e BsanmmoneiicTBHE rajJJoreHoB ¢ MeTaJIaMMU.

e BriTecHeHue xjopa 6poMOM WM HOJ1a U3 PACTBOPOB UX COJIEH.

e Koutekius IpupOIHbIX COEANHEHUN XJI0pa.



BzaumopelictBue cepbl ¢ METaJLIAMMU.

['openue ceprl B KUCIOPOIE.

Konnekuust cynbGuaHbIx pya.

KauectBenHas peakiius Ha CyJIbPUI-UOH.

OOGecrBeunBaHUE OKPALIEHHBIX TKAHEH CEPHUCTHIM T'a30M.
B3anMopencTBre KOHIEHTPUPOBAHHOM CEPHOU KUCIIOTHI C MEBIO.
OOyrnuBaHue OPraHWYEeCKUX BEIIECTB KOHIIGHTPUPOBAHHOM CEpHOM

KHUCJIOTOH.

Juarpamma «CocTaB Bo3ayxay.

Buneopparments! u cnaitasl «[Itnupn 6asapb».

[Tonydyenue, coOupaHue 1 paclio3HaBaHUE aMMHUaKa.

Pa3noxxenne GuxpomaTa aMMOHHUS.

B3anmoaencTBiue KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MENIBIO.
['openune u€pHoro nmopoxa.

Pa3noxeHne HUTpaTa KaJusi U TOPEHUE B HEM IPEBECHOIO YIOJIbKa.
OG6pa31bl TpUPOIHBIX coeauHeHuit Gocdopa.

['openue pochopa Ha BO31yXe U B KUCTIOPOJIE.

[Tomyuenue 6enoro ¢pocdopa v UCTIBITAHUE €TO CBOMCTB.
Konnekuust «O06pasipl NPUPOTHBIX COSTUHEHUHN YIiIepoaay.
[Moptper H. /. 3enunckoro. Ilornonienne pacTBOPEHHBIX BEIIECTB HIIH

ra30B aKTUBHPOBAHHBIM er'IeM

KaJaus.

YcTpoiicTBO poTUBOrasa.
Mojenu MOJIEKYJI METaHa, 3TaHa, ITUIEHA U alleTUJICHA.
B3aumonelictBue sTusieHa ¢ OpOMHON BOJIOM M pacTBOPOM TEepMaHTaHaTa

OO0mre XMMUYECKHUEe CBOMCTBA KUCIOT Ha IPUMEPE YKCYCHOW KUCIIOTHI.
KauecTBeHHas peakuusi HA MHOTOATOMHbBIE CLIUPTHI.

Konnekuust «O6pasisl MPUPOIHBIX COSTUHEHUN KPEMHHUS.

Konneknus crekna, KepaMuKH, IEMEHTA U U3]ICJINN U3 HUX.

Kosmekuuys npoyKiuy CHIMKaTHOW MPOMBIIIEHHOCTH.

Buneodpparments! u cnaiiabl «IIpon3BoACTBO CTEKIIA U IIEMEHTAY.
Konnekuus «IIpuponnsie coequHEHNs HEMETAIIOBY.

Buneodpparmentst u cnaiapl  «@paklMOHHAs TEPErOHKA KHIKOTO

BO3/IyXay.

Buneodparmentst u cnaiinel  «I[lomyuenue Bomopona, KuCIOpoAa H

raJIOrCHOB JJICKTPOJIUTUICCKUM CITOCOOOMY.

Mopenu anmnapatoB 1l TPOU3BOJCTBA CEPHOM KHUCIIOTHI.
Moienip KHITSIIETO CHOoS.

Mopneinb KOJIOHHBI CUHTE3a aMMHUAaKa.

BuneodparmenTs u cnaiiabl «[Ipon3BoACcTBO CepHO KUCTOTH.
BuneodpparmenTs! u cnaitasl «[Ipor3BoacTBO aMMuaka.
Komnekuyst «CoIpb€ 1I1s OJIyYEHUSI CEPHOU KUCIIOTBD).

JlabopaTopHbIie ONBITHI

PacnioznaBaHue rajioreHUI-MOHOB.
KauecTBeHnHbIie peaknuu Ha CyTb()aT-nOHBI.
KadecTBenHas peakius Ha KATHOH aMMOHHSL.



e XVMHYECKHE CBOKWCTBA a30THOM KUCJIOTBI, KaK 3JIEKTPOJIUTA.
e KauectBennble peakiuu Ha pochar-uoH.
e [lomyyeHue U CBOWCTBA YTOJbHOM KHUCIIOTBHI.
KauecTBeHHas peakuus Ha KapOOHAT-HOH.
e [Iponmyckanue yrieknuciIoro ra3a 4epes3 pacTBOp CHJIMKaTa HaTpHs.
IIpakTnyeckue padoTsl
2. 3ydeHne CBOMCTB COJISTHOM KHUCIIOTHI.
3. I3yyeHue CBOMCTB CEPHOMN KUCIIOTHI.
4. ITomyyeHne aMMHaKa U U3y4eHHUE €ro CBOMCTB.
5. [Monyuenue yraekucioro raza. KauectBennas peaxiusi Ha KapOOHAT-UOHBI.

MeTaJjuibl M UX COCIUHEHUS

[lonokeHne METAIJIOB B IEPUOJMYECKON CHCTEME XMMHUYECKHX anemeHToB /. U.
MeHeneeBa, CTpOEHHME aTOMOB M KPHUCTAUIOB METauioB. Mertamnuyeckas CBS3b U
MeTaJUIM4ecKas KpUcTaluinyeckas pemeérka. Gu3nueckue CBOWCTBA METAJIOB: 3JIEKTPO-
U TEIUIONPOBOAHOCTb, OTpaXkarouiasi CIOCOOHOCTh, IUNIACTUYHOCTh. UEpPHBIE U LIBETHHIE
METaJUIbL.

Meramibl  Kak  BOCCTAHOBHUTENIH.  DIJIEKTPOXMMHMYECKUH  psii  HaIpsHKEHUH.
BzaumopeiicTBie METaIIOB € HEMETaUlaMH, OKCHIAAMH, KHCJIOTaMH, COJISIMH.
AFOMUHOTEPMHUSL.

OO6mas xapakrepuctuka 35eMeHToB |A-rpynmnbl. OKCUIIBI U TUIPOKCHIBI MIETOYHBIX
METaJUIOB, WX I[IOJyYE€HHE, CBOMCTBA, NpUMEHEHHEe. BaxkHelline coid IIeTOYHBIX
METaJJIOB, UX 3HaYEHHUE B MPUPOJIE U )KU3HU YETIOBEKa.

O6mas xapaktepuctuka »diemMeHTOB IlA-rpynmbl. Okcuabl ¥ TUIPOKCHIIBI
LIEJIOYHO3EMENIBHBIX METAJJIOB, UX IOJIyY€HHUE, CBOWCTBA U NpUMEHEHHE. Baxuenune
COJIM IIEJIOYHO3EMENBHBIX METAUIOB, MX 3HAYEHHE B NPUPOAE M KU3HHU YEJIOBEKA.
Kap6oHaTel ¥ ruipokapOOHaThl KaJIbLUA.

Bpemennas u mocrtostHHas KECTKOCTh BOJAbL. CrocoObl YCTpaHEHHs BpEeMEHHOMN
#EcTrocTH. CIOCOOBI yCTpaHEHUS TTOCTOSTHHOM JKECTKOCTH.

CoenuHeHus aIlOMUHHUS B TIpUpojAe. XHMUYECKHUE CBOMCTBA  AJIFOMUHMSL.
OcoOeHHOCTH OKcHJa M THAPOKCHJA QIIOMHMHUS KaK aM(OTEPHBIX COECIUHEHHH.
Baxneiimme cony amroMuHUS (XJIOpHI, CYIIbdaT).

OcoOeHHocTH cTpoeHus aTtoMa kenesa. JKene3o B mpupoze. Baxueimme pynsl
xenesa. [lonydyenue uyryna u cranu. Oxcuanl U ruapokcuast xkenesa(ll) u (III). Conu
xene3a(ll) u (II). O6HapyxeHHEe KaTHOHOB JKeje3a B pacTBOpe. 3HaUCHUE COCIUHECHUN
Kenesa.

Koppo3us razoBas (xumuyeckas) W 3JIEKTPOXMMHYECKas. 3alluTa METaIOB OT
Koppo3ud. Metayuiel B npupone. llomstue o Meramnyprum. Yépnas u 1BeTHas

METaITyprus. [Inpomeramnyprusi, THAPOMETALIYPrUs,  IJIEKTPOMETAJLTYPIHs.
Jomennslii iporiece. IlepepaboTka uyryHa B cTajlb. DIEKTPOJIU3 PACILIABOB.
JleMoHCcTpa MU

e B3anmoneincTBUe HATPUs, JIUTHS U KAIbLUS C BOAOM.

['openue HaTpusl, MarHus | jKeje3a B KUCIOPOJE.

Bcnblika TEpMUTHOM CMECH.

B3anmopeiicTBue cMecu MOPOIIKOB CEPhI U XkKeJe3a, IIMHKA U CEPHI.
BzaumopeiicTBre alfOMUHUS ¢ KUCIOTaMH, I[eJI0OYaMU U BOJOM.
BzaumoperictBue xene3a 1 MeIM C XJIOPOM.



e BsaumopnelcTBue MeOu C KOHLEHTPUPOBAHHOW CEPHOM KHUCIOTOM H
A30THOM KHCIIOTOH (pa30aBiIeHHON M KOHIICHTPUPOBAHHOM ).

e (Oxpacka JIaMeHU COeIMHEHUSIMHU MIEJIOYHBIX METAIIOB.

e Okpacka IJIaMEHU COEIMHEHUSIMHU LIEI0YHO3EMENIBHBIX METAJIIOB.

e ["amenne u3BECTH BOJIOM.

e Jlomyuenue KECTKOM BOABI B3aMMOJEHCTBHEM YIJIEKMCIIOIO Tas3a ¢
U3BECTKOBOU BOJION.

e VYcrpaHeHHe BpeMEHHOM )KECTKOCTU KUIISTYCHUEM U JOOABICHUEM CO/IBI.

e VYcTpaHeHHE MOCTOSHHON KECTKOCTH I00aBJICHUEM COJIbI.

e VoHUTBHI U IPUHIIKIT UX ACHCTBUS (BUACO(PpPArMEHT).

e KoJekius NpupoaHbIX COEAUHEHUIN aTlOMUHUS.

e Buneodparments! u cnaiapl «OKCU AIFOMUHUS U €70 MOJIU(DUKALIUI.

o [lonyyenne am(dOTEpHOro TUAPOKCHUIA ATIOMHUHUS M HUCCIEIOBAHUE €ro
CBOWCTB.

o Komnekius « XMMUYECKNE HCTOYHUKH TOKaY.

e Pe3ynpTaThl JUIMTEIBHOIO OKCIIEPUMEHTA 1O M3YYCHHUIO KOPPO3HH
CTaJIbHBIX U3/ B 3aBUCUMOCTH OT YCJIOBHUM MTPOLIECCOB.

e Boccranosienue meau u3 okcuaa meau(ll) Bogopomom.

e Buneodparments! u crnaiiapl «IIpon3BoaCTBO UyryHa U CTaln.

e Buneodparments! u cnaiiasl «3nenus u3 4yyryHa u cranmy.

e Buneodparments! u cnaiiapl «I[pou3BoaCTBO aIOMUHUS.

JlaGopaTopHbIe ONBITHI

e BzaumojeicTBue xene3a ¢ pactBopoMm cyiabdara meau(1l).
e [lonydeHune U3BECTKOBOM BOJABI U OMBITHI C HEM.

o [lonyuenue rumpokcunos xenesa(ll) u (11).

e KayecTBEHHBIC PEAKIIMU HA KATHOHBI JKEJIe3a.

IIpakTH4eckue padoThl

6. XKEcTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

7. PemieHue 3KCIEpUMEHTANIBHBIX 3374 10 TeMe «MeTamiby.

XuMHS 4 OKpPY:KaIIas cpeaa

Crpoenue 3emiu: siApo, MaHTHS, 3eMHas Kopa, Tutocdepa, ruapocdepa, armocdepa.
Xumuueckuid coctaB 3emiu. ['opHbie moposbl. Munepansl. Pyael. Ocagounbie rOpHbIE
nopozsl. [lone3Hsle nckomnaemele.

WCTOYHMKM XMMHUYECKOTO 3arps3HeHHs OKpyXKatomeil cpenbl. [obGanmbHbIE
HKOJIOTUYECKHE  MPOOJIEMbl  YEJIOBEYECTBA: HapylmieHne  OMOT€OXHMHUYECKHX
KPYTOBOPOTOB XHUMHYECKHX 3JIEMEHTOB, MOTEIUICHUE KIMMAaTa, KUCIOTHBIE JOXKIU U Ap.
O30HOBBIE ABIPHL. MEXIyHApOIHOE COTPYAHMYECTBO B OOJACTH OXpaHbl OKPYXaroleh
Cpellbl OT XMMHUYECKOI0 3arpsi3HEHUs. «3enEHas XUMHUSI.

JleMoHCcTpau U

e Buneodparments! u cnaiiapl «CtpoeHue 3eMild U €€ XUMUYECKUNA COCTaB.

e KouteKkusi MUHEpaIoB U TOPHBIX MOPO/I.

e Komnekuus «Pyapr MeTaiuioy.

e Buneodparmentst u cmaiigel «['moOanbHBIE SKOJIOTHYECKHE MPOOIEMBI

YeJIOBEUECTBAY.

e BuneodparmMeHTsl U cllaliibl O CTETIEHU SKOJIOTHYECKOM YUCTOTHI TOBApA.
JlabopaTopHbIie ONBITHI

e lI3y4yeHue rpanura.



e l3yuenune MapKHPOBOK Pa3IMYHBIX BUJIOB MPOMBIIIUIEHHBIX
U NPOJIOBOJIBCTBEHHBIX TOBAPOB.
O0o001IeHne 3HAHUI 10 XMMHH Kypca OCHOBHOM HIKOJIBI.
IHoaroroBka kK OCHOBHOMY roCyAapCTBEHHOMY 3K3aMeHY
CtpoeHre aromMa B COOTBETCTBUM C TIIOJIO)KEHHEM XHUMHUYECKOTO 3JIEMEHTa

B niepuoindeckoii cucteme. CTpOCHHE BENIECTBA: XUMUYECKasl CBSI3b M KPUCTAILTHYCCKAsT
pemérka. 3aBHCHUMOCTh CBOWCTB OOpa30BAHHBIX 3JEMEHTAMHU TMPOCTHIX BEIISCTB
(MeTaisioB, HEMETAUIOB, OJIATOPOJHBIX Ta30B) OT TIOJIOKEHUS JJIEMEHTOB B
NepUOINYECKON cucTemMe. THITOIOTHS HEOPTaHMUYECKUX BEIIECTB, pa3/IeJiCHHEe WX Ha
KJacchl v rpynmel. [IpeacraBuTeny.

IIpu3Haky M ycinoBUs IIPOTEKAaHUS XUMHUYECKUX pPEakUMil. THUIIONIOrHs XUMHUYECKHUX

peaKHI/Iﬁ II0 pPa3IMYHBIM IIPHU3HAKAM. Peakuyu umoOHHOTO ooMena. OKHCIMTEIBHO-
BOCCTAaHOBUTCIIbHBIC PCAKIIHUH.

XHWMHUYECKAE CBOWCTBA MPOCTHIX BEIIECTB. XapaKTEPHbIE XWMHYECKHME CBOMCTBA

CONIe00Pa3yIONINX OKCUIOB, THAPOKCHIOB (OCHOBaHHMA, KHCIOPOICOACPKAIINX KUCIIOT U
aM(OTEPHBIX THAPOKCHUIOB), COJICH.

TEMATHYECKOE IINTAHUPOBAHMUE 110 XUMHUU 8 KJIACC

/n

1

HaumenoBanmue q XapaKkTepuCcTHKA OCHOBHBIX BH/I0OB J1€ATEJIbHOCTH
pa3aeJa acel | yyammxcs
NMporpamMmbl, TeMa y
qyeOH
oro
BpeM
eHH

HavaJbHbIe NOHATHA U 3aKOHBI XUMMH (204.)

1

[Tpenmer 1 OOBACHATb, UYTO MPEAMETOM W3YYCHHUS XUMHUH
XxuMud. Ponb Xxumuu ABIISIIOTCS BEIIECTBA, MX CBOWCTBA W IPEBPALLECHUS.
B )KM3HH YEIIOBEKA Paznuyate Tena u BemiecTna, BEMIECTBAa U MaTEPHAIIBL.

VYcraHaBnuBaTh ~ NPUYUHHO-CJIEJCTBEHHBIE  CBSI3U
MEXJy CBOMCTBAMHM BEIIECTB U HX INPUMEHEHHEM.
XapakTepu30BaTh TMOJIOKHUTEIBHYI0O M OTPHIIATEIHHYIO
pOIb XWMHM B JKH3HH COBPEMEHHOTO OOIIECTBa.
ApryMEHTUPOBaTh CBOIO TIO3HMIMIO TI0 OTHOIICHHUIO
K XeMo(hWImu U XeMopoouu

MeTto b1 1 XapakTepu3oBaTh OCHOBHBIE METOJbI H3y4YEHUS
W3YYEHUS] XUMUU €CTECTBEHHO-HAaYYHBIX JUCLUIUINH. ITpuBonTH
MIPUMEPHI MaTEPUATIBHBIX U 3HAKOBBIX, UJIM CUMBOJIbHBIX,
MoJieJiell, UCTIONIb3YEeMbIX Ha ypoKax (PM3HKH, OMOJIOTHUU
u reorpaguu.

Cobuparb 00BEMHBIE M IIAPOCTEPIKHEBBIE MOJEIH
HEKOTOPBIX XMMHUYECKHUX BEUIECTB

AFpCFaTHI)Ie 1 Paznuuats TpU arperaTHblX COCTOSAHHS BCIICCTBA.
COCTOsIHHUA BCUIICCTB VYcranaBiauBaTh  B3aMMOCBS3b MCXKYy arperaTHbIMHU
COCTOAHUAMU Ha OCHOBC B3aMMHBIX nepexoa0oB
BCIICCTBA.

I/IJ'IJHOCTpI/IpOBaTB B3aMMHBIC TICPCXOJbl BCUICCTB

npuMepamu. HaOmronate XMMHYECKUH SKCIIEPUMEHT U




JIeJ1aTh BBIBOJIBI HA OCHOBE HAOIIOACHUI

IIpakTHyeckas PaGorate ¢  ;mabGopaTopHbIM  00OpYJOBAaHHEM
padora Y HarpeBaTelbHbIMU  NpUOOpaMU B  COOTBETCTBUHU
«[IpaBuna C MpaBWJIaMU  TEXHUKH O€30MacHOCTU. BBINONHATH
TE€XHUKU npocTenime MaHUIYJISIIUN C 1a00paTOPHBIM
0€30MacHOCTH U o0opyaoBaHHEM: €  JJaDOpaTOPHBIM  LITaTHBOM,
HEKOTOpbIE  BH[BI CO CIIUPTOBKOM
pabot B
XUMHUUYECKOU
nabopaTopuu
(kabuHeTe XUMHUHN)»
dusnueckue Paznuuate ¢Qusnueckue M XUMHUYECKHUE SIBICHUS,
SABIIEHUSI —  Kak YHUCThIE BEUIECTBA U CMECH.

OCHOBA pa3ieieHus
cMecel B XUMHUH

KnaccupuuupoBats cmecu. IlpuBonute mnpumepsl
cMecel, MMEIOLINX Ppa3JIMYHOE arperaTHoe COCTOSHUE.
YcTaHaBaMBaTh NPUUYMHHO-CIIEACTBEHHBIE CBSI3U MEXKIY
(¢u3MueCKUMH  CBOMCTBAMHM  KOMIIOHEHTOB  CMECH
U cIIoco0aMM UX pa3fiesieHusl.

Paznuyate criocoObl pa3zeneHus: cMeceil, OMUChIBaTh
Y 0XapaKTEPHU30BBIBATh MX MPAKTUUYECKOE 3HAUCHUE

IIpakTuyeckas
paboTta (amanor
pabotel  «OunCTKa
MOBapEHHOMN COJIN)

PaGorate ¢  maGopaTopHBIM  00OpyJZOBaHHUEM
U HarpeBaTebHBIMU  MPUOOpAaMU B COOTBETCTBUU
C IpaBUJaMU TEXHUKH O0€30MacHOCTH. BBITONHITH
npocteiiimue npuéMbl  OOpaiieHus ¢ J1abopaTOPHBIM
000pyZO0BaHHEM: BOPOHKOH, (PUIBTPOM U CIIUPTOBKOMA.
Hab6nronate 3a cBOcTBaMU BEIIECTB U MPEBPAIICHUSIMH,
MPOUCXOSAITUMU c BEIIIECTBAMU. OmnuceIBaTh
XUMUYECKHN JKCIEPUMEHT C TOMOIIBID PYCCKOTO
(pomHOTrO) fA3BIKA W s3bIKA XMMHH. JlenaTh BBIBOIBI IO
pe3ysbTaTaM MPOBEIEHHOT0 IKCIIEPUMEHTA

ATOMHO- OOBICHATH, YTO TaKOE€ XMMHUYECKHI DJIEMEHT, aTOM,
MOJIEKYJIIPHOE MOJIEKYJa, aJJIOTPOIIHS, UOH.
y4EHUE. Paznuuath npocThie U CIOKHBIE BELIECTBA, BEIIECTBA
XumMuyeckue MOJIEKYJIPHOTO M HEMOJEKYJSIPHOTO  CTPOCHHUSA.
DJIEMEHTHI VYcraHaBiIMBaTh NPUYMHHO-CIICICTBEHHBIE CBSI3U MEXKIY
COCTaBOM MOJIEKYJI Y CBOWCTBAMHM  aJUIOTPOITHBIX
Moau(UKAIIUN KUCIOPO/Ia.
@opMyIMPOBaTh OCHOBHBIE ITOJOKEHUS ATOMHO-
MOJIEKYJISIPHOTO YUYEHUS
3HaKu HaspiBaTh ® 3ammchIiBaTh 3HAKH  XHUMHYECKHX
/9 | xXuMHUeCKHUX AJIEMEHTOB. XapaKTepHu30BaTh MH(POPMAIHIO, KOTOPYIO
DJIEMEHTOB. HECYT 3HAKM XHMHUYECKUX DJIEMEHTOB. OnuceIBaTh
[Tepuonuueckas CTPYKTYpY TEPHOIWYECKOW  TaOJIUIbI XUMHYECKUX
TadIMa anemenToB .. Menneneena.
XUMHYECKUX OOBICHATL DTUMOJIOTMYECKHE Havajla Ha3BaHHUI
snemenTtoB . N XUMHYECKHX 3JIEMEHTOB M HUX OTHEIBHBIX TPYIIIL.
Meuneneena. PaznuyaTte KOPOTKONEPHOAHBIM W IMHHONEPUOIHBIN

BapuaHThl nepuoaudeckon cucremsl J[. 1. Mengeneesa




1 Xumuueckue 2 OtoOpaxarb COCTaB  BELIECTB C  I[OMOUIbIO
0 /| dopmymns XxuMuyeckux  ¢opmys.  PaznuuaTh  MHIEKCHl U
11 KO3((ULIUEHTHI. Haxonuts OTHOCHUTEJIBHYIO
MOJIEKYJIIDHYIO MAacCy BEIIECTBA U MAaCCOBYIO JOJIO
XUMHUYECKOTO JIEMEHTA B COEINHEHHH.

TpancoupoBath HH(OpPMALUIO, KOTOPYIO HECYT
XUMHUYECKHE POPMYJIIbI

1 BanentHocTth 2 OOBSCHATH, YTO TaKoe BaJICHTHOCTL. IloHHUMATH
2 |/ OTpaXEHUE TMOpPsAJIKA COCTUHEHUS aTOMOB B MOJIEKYyJaX
13 BEILIECTB TOCPEACTBOM CTPYKTYpPHBIX (opMyl. YMeTh

COCTaBJIATH (bOpMYJ'IBI COCIMHECHHUIN I10 BaJICHTHOCTU H
OoIpCaAc/ATb BAJICHTHOCTL JJICMCHTA IIO (bopMyne €ro

COCTMHEHUS
XHAMHUUECKHe 1 XapakTepu30BaTh XWMHUYECKYK) pPEakIu u €€
14 | peakuuu YYaCTHMKOB  (peareHTbl M  MPOAYKTbl  pEaKIuH).
OnnceiBaTh NMPU3HAKA WU YCIIOBHUSI TEUECHHSI XUMHUYECKUX
peaKuuid.
PaznnuaTte 3K30TEpMHMUYECKHE M SHIOTEPMUYECKUE
peakuu. CooTHOCUTH  peakuMM  TOpeHus |

IK30TePMHUYECKUE peaknuu. HaOmromgarh W OMHMCHIBATH
XUMHYECKHH 3KCIIEPUMEHT C TIOMOIIBIO PYCCKOTO
(pomHOTO) S3BIKA W SI3bIKA XUMUH

1 XuMHU4ueckue 2 @opMyIUpOBaTh 3aKOH COXPAHEHUS MACCHI BELIECTB.

5 /| ypaBHeHus CocTaBisTh Ha €ro OCHOBE XHMHMUYECKHE YpaBHEHHMS.
16 TpancnupoBath  HHPOpPMAIUIO,  KOTOPYH  HECYT
XUMHUYECKHUE ypaBHEHHUS. DKCIepUMEHTAIbHO

MOATBCPKAATE CHPaBCIJIMBOCTL 3aKOHAa COXPAHCHHA
MacCChbl B€IICCTB

1 Tunel 2 KnaccupunupoBaTh  XMMHYECKHE  PEaKIUU IO
7 || xuMu9eCcKHX MPU3HAKYy YHCIa M COCTaBa PEarcHTOB W MPOJYKTOB.
18 | peaxmuit XapakTepu3oBaTh pOJIb KaTalu3aTopa B MNPOTEKaHUU

XUMUYECKOW peaknuu. HaOmrogaTh W ONHMCHIBaTh
XUMHYECKHM  SKCIEPUMEHT  C MOMOIIBI0  PYCCKOrO
(poHOTO) SI3BIKA U SI3bIKA XUMUU

IToBTOpEeHUE 1
19 A 0000II[EHHE TEMEIL.
Iloaroroska K
KOHTPOJIbHOU
paboTe
KonrtponbHas 1
20 |pabora mo Teme
«HauvanbHble
MOHATUS M 3aKOHBI
XUMHI

Baxueiilmue  mpejAcTaBUTENIM  HeopraHmyeckmx  BemiectB. KoJmyecTBeHHbBbIE
oTHOoLIeHHus1 B xumuu (18 v)

Bo3nyx wu ero 1 Xapaktepu3oBarb OOBEMHYIO JOJI0 KOMIIOHEHTA
21 | coctaB TaKOW NPUPOJHOM Ta30BOM CMeECH, Kak BO31yX, M




paccYuThIBaTh 00BEMHYIO JOJII0 10 00BbEMY ITOM CMECH.

OnuceiBaTh  00BEMHBIA  COCTaB  aTMOC(EpHOTO
BO3[yXa W IIOHMMAaTh 3HAYEHHE IMIOCTOSAHCTBA ATOrO
COCTaBa JyIsl 310POBbsI

22

Kucnopon

XapakTepu3oBaTb ~ O30H, KaKk  aJUIOTPOINHYIO
MOJU(PUKALIUIO KHCIOPOAA.

OnuceiBaTh (U3MUECKHME U XUMHUYECKHE CBOMCTBA,
HOJy4YeHHE u NpUMEHEHHE KHCII0poa c
UCIOJIb30BAHUEM PYCCKOTO (POAHOIO) sI3bIKa M SI3bIKa
XAMHH.

VYcraHaBnuBaTh  NPUYMHHO-CJIEJICTBEHHBIE  CBSI3U
MEXIy (U3NYECKMMM CBOWCTBAMHM  KUCJIOpOJa U
cnocobamu ero cobupanusa. IIpoBoauts M HabIOIATH
XUMHYECKHI 3KCHEPUMEHT IO MOJYyYEHHUI0, COOMpPAHUIO
U PACMO3HABaHUIO KHUCIOPOAa C COONIOJCHUEM MpPaBUII
TeXHUKH Oe3zomacHOCTH. OmNHUCHIBaTh  XUMHUYECKUN
AKCIIEPUMEHT

23

IpakTuyeckas
padora

«ITomyuenne,
coOupaHue
pacro3HaBaHue
KHUCIIOPOAa»

PabGorate ¢ mabopaTopHBIM 00OPYIOBAaHHEM W
HarpeBaTeJIbHBIMU TPUOOpPaMHU B  COOTBETCTBUU C
MpaBUJaMU  TEXHUKH  O€30MacHOCTU.  BBIMOTHATH
npocrteiimue npuéMbl  oOpalieHuss ¢ J1abopaTOPHBIM
obopynoBaHHeM: coOHMpaTh MPUOOp JUISI TIONYYCHHS
ra3oB, MPOBEPSITh €ro IFePMETUYHOCTh M HCTOIB30BaTh
JUISL  TIOJIYYEHHUs KHUCIOpPOJa. ColupaTth KHCIOPOA
METOJIOM  BBITECHEHHMsSI BO3[lyXa U  pacrno3HaBaTh
kuciopona.  HaOmromaTe 3a CBOWCTBAMHM BEIIECTB M
SIBJICHUSIMH, MPOUCXOIATUMU c BEIIIECTBAMH.
OnuceiBaTh XUMHYECKHI SKCIEPUMEHT C MOMOIIBIO
pycckoro (poaHOro) sizbika U A3bika XUMUU. COCTaBIISITh
OTUET MO pe3yJbTaTaM MPOBEAEHHOTO YKCIIEPUMEHTA

24

OKkcuapl

Beigensate  cymiecTBEHHbIE  TMPU3HAKKM  OKCHJIOB.
JlaBaTh  Ha3BaHHWS OKCHAOB 1O WX (opMyiam.
CoctaBisath (OpPMYIBl OKCHIOB TIO HMX HA3BAHUSIM.
XapakTepu3oBaTh TaKUX MPEACTABUTEIEH OKCHUIOB, Kak
BOJIa, YIVIEKHUCIIBINA a3 U HETallEHAasi U3BECTh

25

Bonopon

XapaKkTepu3oBaTh COCTAaB MOJIEKYIbI, (DU3HUECKUE U
XMMHYECKUE CBOWCTBA, TMOJYYCHHE W TPUMEHCHHE
BOJIOPO/A. YCTaHaBIMBATh MPUYMHHO-CIICJICTBEHHBIC
CBSI3M MEXAY (PU3MUeCKUMHU CBOMCTBAMH M CHocoOaMu
coOMpaHus BOJIOPOIa, MEXY XUMHUECKUMHU CBOWCTBAMHU
BOJIOPOJIa ¥ €T0 MpUMEeHEeHHEeM. [IpoBoIuTh 1 HaOMIO1aTh
XUMHYECKUI 3KCIIEPUMEHT MO IMOJIYYEHHUIO, COOMPAHUIO
U PpaCIO3HABAHUIO BOJOPOJA C COONIONEHUEM IPaBHII
TeXHUKA Oe3omacHOCTH. OMNUCHIBATh  XUMHYECKUH
9KCHEPUMEHT

26

IIpakTHueckas
padora
«Ilomyuenue,

PaGorats ¢ mabopaTopHbIM O0OpyIOBaHHEM U
HarpeBaTeIbHbIMU HpPUOOpaMU B  COOTBETCTBUU C
NpaBUjIaMM  TEXHMKM  0e30macHOCTH.  BBINOJIHATH




cobupanue u
pacro3HaBaHue
BOJIOPOJIa»

npocteiiime npuémbl oOpaileHuss ¢ JabopaTopHBIM
obopynoBaHueM: coOupaTh TPUOOpP IS TMOTYyYCHHS
ra3oB, MPOBEPSTh €r0 TePMETUYHOCTh W HMCIOJIB30BATh
JUTsl TIosTydeHusi Bojioposia. Cobupath BOJAOPOA METOJIOM
BBITECHEHHMsSI BO3JyXa M  pAaclo3HaBaThb  BOJOPOA.
HaGmiomaTe 3a CBOMCTBAMH BCIHICCTB M SBICHUSIMH,
MIPOUCXOIATITUMHU c BEIIECTBAMH. OnuceiBaTh
XUMHYECKHI OSKCHEPUMEHT C TIOMOULIBI0 PYCCKOIO
(poaHoro) si3pika U sA3bIKa XUMUU. COCTaBIATH OTUYET TIO
pe3ysibTaTaM MPOBEIEHHOTO YKCIIEPHUMEHTA

27

Kucmaotser

Ananu3upoBaTh cocTaB KucioT. Pacrno3HaBatb
KUCJIOTBI C TIOMOIIBIO0 UHAUKATOPOB.

XapakTepu3oBaTh MPEICTAaBUTENICH KHUCIOT: CEPHYIO
u consinyto. OnpenensiTb pacTBOPUMOCTb COEIMHEHUU
C MOMOIIbI0 TAOIMIIBI PACTBOPUMOCTH. Y CTaHABIUBATh
NPUYMHHO-CIICICTBEHHBIE CBSI3U  MEXJy CBOWCTBAaMHU
CEpHOM U COJITHOM KUCJIOT U 00JIACTAMU UX IPUMEHEHHUS.
Oco3HaBaTh HEOOXOIUMOCTb  COOJIOJCHUS  IPaBUI
TEXHUKH 0€30M1aCHOCTHU NpU paboTe C KUCIOTAMHU

28

Comn

XapakTepu30oBaTh COJIU KaK MPOAYKTHI 3aMElICHUS
BOJOPOJIa B KUCJIOTE HAa METAILI.

3anuceiBaTh  (QOpPMYNBI COJiel 1O BaJEHTHOCTH.
HazwiBaTh conu no opmynam.

Ucnonw3oBaTh  Tabnuily  pacTBOPUMOCTH IS
XapaKTEPUCTUKHU CBOVCTB COJIEH.

ITpoBouTh pacu€Tsl 0 GopMyiaM coiel

KonuuectBo OOBACHATh TOHSATUS  «KOJMYECTBO  BEIECTBAY,
9 /| BemecTBa «MOJIb», «4HUCIO ABOrajpo», «MOJsIpHas Maccay.
30 Pentate  3amaum C  HCHOJIL30BAaHHEM  ITOHIATUN
«KOJIMYECTBO BEIIECTBA», «MOJISIPHAsI Macca», «UHUCIIO
ABoraapo
MonspHbIi OOBSICHITh TOHSATUS «MOJSPHBIH O0BEM Ta3oBy,
31 | 06BEM razom «HOPMAJIbHBIE YCIOBUS.

Pematpb 3aa4Hn C HUCMOJIb30BAHUEM  MOHSATUH

«KOJINYECTBO BELIECTBAY, «MOJIApHas maccay,
«MOJISIPHBIN 00BEM Ta30BY, «UUCIO ABOTAIPOY»
Pacuérsl 1o XapakTepu3oBaTb KOJIMYECTBEHHYIO CTOPOHY
2 | | xumudeckum XUMHUYECKHX 0OBEKTOB U MPOIIECCOB.
33 | ypaBHEHUAM Pemate 3amaun C  UCHONB30BAaHUEM  IOHATHM
«KOJIMYECTBO BEILIECTBAY, «MOJIsIpHas maccay,
«MOJISIPHBIN 00BEM Tra30By, «4UCI0 ABOTaJIPO»
Bopa. OOBSICHITh TOHSATHUS  «OCHOBAHUS», «IIEIOYHY,
34 | OcHoBaHus «Ka4yeCTBECHHas peaxuus», CUHIUKATOPY.

KnaccudunupoBate OCHOBaHHMS TIO PAaCTBOPUMOCTH B
Boje. Ompenensitb 1o ¢Gopmyae MPHUHALIEKHOCTH
HEOPTaHWYECKHX BEMECTB K KJIAcCy OCHOBAHH.
XapakTepu30BaTh CBOMCTBA OTAEIBHBIX MPEICTaBUTENCH
OCHOBaHHH.




HMcnonp3oBaTh Ta6J'II/II_Iy PaCcTBOPUMOCTH JUISA
OIIPpCACIICHUA PAaCTBOPHUMOCTHU OCHOBaHUM

PactBOpbI. 1 OOBSCHATD MOHATHUS «MaccoBas JIOJIS
35 | MaccoBas TOJISA PacTBOPEHHOTO BEILIECTBAY.
pacTBOPEHHOTO YcraHaBnIMBaTh aHAJOTHMM C  OOBEMHOW  JOJIeH
BEILIECTBA KOMITIOHEHTOB Ia30BOM CMECH.
Pemartp 3amaun  C  HMCHOJIB30BaHUWEM  IOHATUHN
«MaccoBas J0JIs DJIEMEHTA B BEILIECTBE)», «MACCOBas 10JIs
pPacTBOPEHHOTO BEILIECTBAY, «00BbEMHAs JIOJISI
ra3000pa3HOro BEMIECTBA
IpakTHyeckas 1 PaGorate ¢ nabopaTtopHbiM 00OpPYIOBaHHEM W
36 | padora HarpeBaTeJIbHBIMU TPUOOpPaMU B  COOTBETCTBUU C
«lIpuroroBienue NpaBWJIaMd  TEXHUKH  O€30MacHOCTH.  BBIMONHATH
pacTBopa  3aJaHHOMN npocredmue NpuéMbl  oOpallleHuss ¢ JabopaTOpHBIM
MacCOBOM b1 (031 (7 000pyJAOBaHMEM: C MEPHBIM LWJIMHAPOM, C BECAMH.
pPacTBOPEHHOTO Ha6miomate 3a cBoOWMCTBaMHM BEIIECTB U SIBICHUSMH,
BELIECTBA» MIPOUCXOIALTUMU c BELIECTBAMHU. OnuceiBath
AKCTIIEPUMEHT C MOMOIIBIO PYCCKOTO (POJHOIO) SI3bIKA U
sa3blka XUMHH. COCTaBISATH OTYETHI IO peE3yibTaTaM
IIPOBEAEHHOT 0 YKCIIEPUMEHTA.
['oToBUTH pacTBOpBl C ONPENEIEHHON MAaCCOBOU
JI0JIEN PaCTBOPEHHOT'O BEIIECTBA
O6o00menne 1
37 | cucremMaTu3anus
3HAaHMM N0  TeMe
«Baxnenmue
peACTaBUTENN
HEOpPraHMYECKHX
BEILECTB.
KosnuecTBeHHbIE
OTHOIICHHUS B
XUMUN»
KoHTtponbHas 1
38 |pabora mo  Teme
«Baxueunmue
npeACTaBUTENN
HEOPraHUYECKUX
BEILIECTB.
KonnuectBeHHbIE
OTHOIIECHHUS B
XUMUN»
OcHOBHBIE KJIaCChl HeOprann4eckux coegunenui (10 )
Oxkcunpl, 150:¢ 1 OOBACHATH MOHATHS «HECOJCO0PA3YIOLTNE OKCHUIBI,
39 | knaccudukanus «coyeo0pa3yole OKCHAb», «OCHOBHBIE OKCHJBI»,
XUMHUYECKHE U «KUCJIOTHBIE  OKCHJIbDY.  XapakTepus3oBaThb  00IIHe




CBOICTBa

XUMHYECKHE CBOMCTBAa  COJEOOpa3ymoIIMX OKCHIOB
(kucnOTHBIX H OCHOBHBIX). CoOCTaBIATH YypaBHEHUS
peakiuii ¢ yuactuem okcuaoB. HabmogaTe 1 OnuchIBaTh
peakuuMyu C y4acTHEM OKCHJIOB C IOMOILIBIO PYCCKOTrO
(poaHOrO) s3bIKA W SI3bIKA XUMHUHU. [IpOBOAMUTH OIBITHI,
MOATBEPXKAAIONINE XUMHUUYECKHE CBOMCTBA OKCHJIOB C
COOJII0JIEHHEM MPABUII TEXHUKH 0€3011aCHOCTH

OcHoBaHus, HX CocTaBiATh ypaBHEHMs peakUuid C y4acTHEM
40 | kmaccudukaius ocHoBaHui. HalOmrogaTe W ONMHMCHIBaTH PEAKIUU C
U XUMUYECKHE y4acTHEM OCHOBAaHHUM C MOMOIIBIO PYCCKOTO (POJHOIO)
CBONCTBA A3plKa M A3bIKa  XxuMmMuu. IIpoBoauTH  ONIBITHI,
NOJATBEPKAAIOIINE XUMHYECKHE CBOMCTBA OCHOBAaHUH, C
cOOJII0OIECHEM MPABUJI TEXHUKH 0€3011aCHOCTH
Kucnorsl, 150, XapakTepu3oBaTb OOIIME XUMHUYECKHE CBOMCTBa
1 /| xnaccudukarys kucnoT. CocTaBiATh ypaBHEHMsI peakUUi C ydacTHEM
42 | ¥ XUMHYECKUE kucnoT. HabmonaTe U ONMChIBaTh PEAKIMHU C Y4aCTHEM
CBOMCTBa KHUCIIOT C ITOMOILbIO PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA
xumuu.  IIpoBOOUTH  ONBITBI,  MOATBEPXKAAIOLINE
XMMHUYECKHE CBOMCTBA KUCIIOT, C COOJIIOIEHUEM IPABUI
TEXHHKHU 0€30MMaCHOCTH
Comnmn, ux Pa3nnuaTe NOHATHS «CPENHHE CONIM», «KHUCIBIE
3 [ | xnmaccudpukanus COJIN», KOCHOBHBIE COJIN».
44 | m XuMHYeCKUe XapakTepu3oBaTb 0OIME XUMHYECKHE CBOMCTBA
CBOMCTBA coseil. COCTaBJIATP YpPaBHEHUS PEAKIHUM C y4aCTHEM
coneii. Habmroath M OMHMCHIBATh PEAKIMH C y4acTUEM
COJIEH C MOMOIIBIO PYCCKOTro (POJHOIO) sI3bIKA U SI3bIKA
xumuu.  [IpoBOAUTH  ONBITBI,  MOATBEPXKAAIOIINE
XUMHYECKHE CBOMCTBA COJIEH, C COOJIIOJICHUEM TPaBHII
TEXHUKU 0€30M1aCHOCTH
['eneTnueckas XapakTepu3oBaTh IOHATHE «TECHETHYECKUU PAI».
) CBSI3b MEXIY WNmmroctpupoBaTh ~ I€HETUYECKYIO  CBSI3b  MEXKIY
KJ1accaMu BELIECTBAMU: IIPOCTOE BEIIECTBO — OKCUJ — T'MJIPOKCH]L
HEOpPraHMYECKHX —  Ccoib.  3anuchiBaThb  ypaBHEHUS  pPEAKIHii,
COEJIMHEHU M COOTBETCTBYIOUIMX  MOCIEAOBATENbHOCTH  (L[EMOYKE)
MPEBPALLEHUN HEOPraHMYECKUX BEIIECTB Pa3IUYHbIX
KJIACCOB
IIpakTnueckas YmeTs oOpatatbes C 1ab0paTOpHBIM
6 paGora 0o0OpyIOBaHMEM ¥ HArpeBaTENIbHBIMH TMpHOOpaMu B
Pemenue COOTBETCTBUU C MPaBUIAMU TEXHUKU OE€30MAaCHOCTH.
AKCIIEPUMEHTAIIBHBIX PacriozHaBath HEKOTOpble AHUOHBI M KATHOHBI.
3alady = MO0 TeMe HabGmionate cBONCTBA ANEKTPONMTOB U MPOUCXOAIIUX
«OCHOBHBIE  KIJIACCHI c HUMHU sBNeHUH. HaOmromate M ommchIBaTh peakuuu C
HEOpPraHUYECKHUX y4yacTUEM  3JIEKTPOJUTOB C  IOMOIIBIO  PYCCKOIO
COEJIMHEHUN» (ponHoro) s3plka W si3pika  xumuHn. DopmynupoBath
BBIBOJIBI 110 PE3YJIbTaTaM IIPOBEIEHHOTO SKCIEPUMEHTA
O6o0menne u
7 cUCTEMaTH3aLus

3HAaHUU TII0 TEME




«OCHOBHBIE KJIACCBI
HEOPraHUYECKUX
COEeIUHEHUN)

4 Kontponbhas
pabora 1O  TeMme
«OCHOBHBIE  KJIACCHI
HEOPTraHUYECKUX
COEIMHEHUI»

Ilepuoauyecknii 3aKOH M NMEPUOAMYECKAs] cCHCTeMa XuMH4Yeckux 3jiementosB J[. W.
MenaesneeBa. Ctpoenue aroma (8 4)

EcTtecTBeHHbIE 1 OOBACHATh NPU3HAKH, MO3BOJSAIONIME OOBEIUHATH

4 cemelicTBa IpyNIbl  XUMUYECKUX DJJIEMEHTOB B  ECTECTBEHHBIE

XUMHUYECKUX CEMEHCTBA. PackpriBaTh XUMHYECKUI CMBICII

AIIEMEHTOB. (3TUMOJIOTHIO) HAa3BaHMM  E€CTECTBEHHBIX CEMEHCTB.

AmpoTepHOCTD AprymeHTupoBarhb OTHOCUTEIIBHOCTh Ha3BaHUs
«UHEpTHBIE Ta3bl». OOBIACHATH, NOHATHE «aM(OTEpHBIE
coenuHeHus». HabmonaTe U ONUCHIBaTh PEAKLIUU MEKIY
BEIIECTBAMHU C MIOMOIBIO PYCCKOTO (POAHOIO) SI3bIKa U
s3blKa  XUMHH.  XapakKTepu3oBaTb  JIBOMCTBEHHBIN
XapakTep  CBOMCTB  aM(OTEpHBIX  OKCHIOB U
TUAPOKCUAOB. IIpOBOAMTH OMNBITHI MO MONYYEHUID U
HOATBEPKACHUI0O XHMUYECKHX CBOMCTB aM(OTEpHBIX
OKCHJIOB M THUJPOKCUAOB C COOJIOACHHEM MPaBHII
TEXHUKHU 0€30MaCHOCTH

3 OTtkpbiTHE 1 Paznuuate  €CTECTBEHHYHO U HCKYCCTBEHHYIO

MIEPUOTUYECKOTO knaccupukanuu. OOBIACHITH, MOYEMY MEPUOAUYECKHIMA

3aKOHa . n. 3aKOH  OTHOCAT K €CTECTBEHHOM  KJlacCU(UKAIIHU.

MenpeneeBbiM MopnenupoBaTh XUMHUYECKHE 3aKOHOMEPHOCTH, BBIIEIISAS
CYIIECTBEHHBIE XapaKTEPUCTUKU 00BEKTa U MPEACTABIIASA
UX B TPOCTPAHCTBEHHO-TpaUUECKOM WU 3HAKOBO-
CUMBOJIMYECKON (hopme

3 OcHOBHbIE 1 OOBSICHATh, YTO TaKOE «IPOTOH», «HEUTPOHY,

CBEJICHHSI O CTPOCHUU (OIIEKTPOH», «XUMHYECKHUH  DJIIEMEHT», «MacCOBOE

aTOMOB yucino». OnuceiBaTh CTPOCHHE SApAa aTOMA HMCHOJIB3Ys
MIEPUOANYECKYIO0 CUCTEMY XMMHUYECKHUX AemMeHToB [I. M.
Mengeneesa. Ilonydats wHpOpMalnMIO MO XUMHUU U3
pa3IUYHBIX HCTOYHUKOB, AaHAJTU3UPOBATh €€

3 Crpoenue 1 OOBACHATH TOHATHE «AJICKTPOHHBINA CIOW», WIH

AIIEKTPOHHBIX «HEPIreTUYECKUN YPOBEHBY.

000J104eK aTOMOB CocTaBiATh CXEMBbI PaCHpEAeNICHHs] 3JIEKTPOHOB I10
9JIEKTPOHHBIM CJIOSIM B AJIEKTPOHHOM 000JI0UKe

3 [lepnonnueckas 1 PackppiBaTh  (U3WYECKHII CMBICT  TOPSAKOBOTO

CUCTeMa XUMHYECKUX HOMEpA XHMHMYECKOTO OJJIEMEHTa, HOMEpa Mepuoja u

aementoB  JI. N HOMEpa  TpYIIIbL. OOBACHATP  3aKOHOMEPHOCTH

Menneneena M3MEHEHMSI METAJUIMYECKUX U HEMETAITINYECKUX CBOWCTB
XMMHYECKHUX 3JIEMEHTOB U UX COCAVHEHMU B MEPUOAAX U
rpynnax

d XapaKkTEepUCTUKA 2 PackppiBaTh  (U3WYECKHII CMBICT  TOPSIAKOBOTO




4

OJICMCHTA

HOMCpa XUMHYCCKOI'O DJJICMCHTA, HOMCpa IICpHUOJa U

55 | [0 €ro MOJIOKEHUIO HoMepa  rpymmbl.  OOBSCHATH ~ 3aKOHOMEPHOCTH
B [IEPHOIUYECKOM M3MEHEHHS METAJUIMYECKUX U HEMETAITTINYECKUX CBOWCTB
cucrTeme XUMHYECKHUX 3JIEMEHTOB U X COECJUHEHUI B IepUoaax u

rpymnmnax.
3HaueHue 1 OnpenensiTh UICTOYHUKUA XUMHUYECKON MH(pOpMaLUu.

56 | mepHOAMYECKOTO [lony4yarp HEOOXOAMMYIO HMH(OPMAIMIO U3 Pa3IMYHbIX

3aKOHa MCTOYHUKOB, aHaJIM3UPOBATh eé, opopMIIATH

Y TIEPUOTUYECKOM
CHCTEMBI
XUMUYECKHUX
AJIIEMEHTOB

. 1. MenneneeBa

UH(GOPMALIMOHHBIM TPOAYKT, MPE3EHTOBATH €ro, BECTU
Hay4YHYI0 JIUCKYCCHIO, OTCTaWBaTh CBOIO TOYKY 3PEHHS
WJIH KOPPEKTUPOBATH €.

Xumudeckasi cBsi3b. OKMCJIUTEIbHO-BOCCTAHOBUTEIbHbIE peaknun (8 1)

S7

Honnas
XUMUAYECKAd CBA3b

1

OOBbsICHATh, YTO TaKO€ HWOHHAs CBf3b, HOHBI.
XapakTepu3oBaTb MEXaHM3M O0Opa30BaHUS HMOHHOU
cBs3u. COCTaBIATh CXeMbl 00pa30BaHUsI HOHHOW CBSA3U.

Ucnonws3oBaTh 3HaKOBOE MOJEIUPOBAHUE.
OnpenensTh TUO XUMHYECKOW CBsS3U 10 GopMmylie
BemiecTBa. [IpuBOaWTH mOpUMEpPHl BEIIECTB € HOHHOM
CBS3bIO.

VYcraHaBnMBaTh  NPUYMHHO-CIEACTBEHHBIE  CBSI3U
MEX]Iy COCTaBOM BEIIECTBA M BUJIOM XUMHUUYECKOU CBSI3H,
MEXy MOHHOM CBSA3BIO U KPUCTALITUYECKUM CTPOCHHEM
BEILIECTBA, MEXJY  KPUCTAIUIMYECKUM  CTPOCHHUEM
BEIIECTBA M €0 (PU3NYECKUMU CBOMCTBAMU

58

KoBanentHas
XUMHUYECKAsA CBA3b

OOBSICHATH  TMOHATUA  «KOBAJEHTHAs  CBS3bY,
«BaneHTHOCTH». COCTaBIATH CXeMbl  O0pa3oBaHUS
KOBQJEHTHOW  HENOJSIPHOW  XMMHYECKOU CBSA3U.
Hcnonp3oBate 3HakoBOoe MozenupoBaHue. OnpenensiTh
TUN XUMHYECKOM CBS3M 1O (QopMysie BelIecTBa.
[IpuBOAUTE pUMEPBHI BEUIECTB C KOBAJIECHTHOM CBS3BIO.

VYcraHaBnMBaTh  NPUYMHHO-CIEACTBEHHBIE  CBSI3H
MEXy COCTaBOM BEILIECTBA U BUJOM XUMUYECKOU CBS3H,
MEXAY KOBAJIEHTHON CBSI3bI0 M KPUCTAJUIMYECKUM
CTPOCHHMEM  BEIECTBA, MEKIY  KPHUCTALNIMYECKUM
CTPOEHHUEM BEIIeCTBa U €ro (PU3NYECKUMHU CBONCTBAMU

E KoBanentHnas
HETOoJIsIpHAs

Y TIOJISIpHASI
XUMHYECKAs CBI3b

OOBSICHATh  TOHITHS  «KOBAJCHTHAs  TOJISIpHAs
CBSI3bY, <OIIEKTPOOTPULATEIBHOCTBY», «BO3TOHKa», WIIH
«cyonmumanus».  CocTaBisiTh  CXeMbl  OOpa30BaHHS
KOBAJICHTHOU MOJIAPHOM XUMHYECKOUN CBS3H.
Hcnonb30BaTh 3HAKOBOE MOJECIUPOBAHUE.

XapakTepu30oBaTh MEXaHU3M O00pa30BaHMS MOJISPHOM
KOBAJICHTHOU CBSI3H.

OnpenensaT TUN XUMHUYECKOH CBsi3u 1o (hopmyre

BEIIECTBA. [IpuBoauTh MIPUMEPBI BEILIECTB c
KOBAJICHTHOM  TIOJSPHOM  CBA3BIO. Y CTaHABJIMBATH
MPUYUHHO-CIICJICTBEHHBIE ~ CBSI3U  MEXKJY COCTaBOM




BEIIECTBA W BHUJIOM XHUMHYECKOW CBSI3H, MEXKIY
KOBQJICHTHOW CBSI3bI0 M KPUCTALIMYECKAM CTPOCHUEM
BEIIECTBA, MEXKAY  KPUCTALTMYSCKUM  CTPOCHUEM
BEIIECTBA U €T0 PU3NYECKUMH CBOHCTBAMU.

CoctaBnsaTe (GopMysIbl OWMHAPHBIX COCITUHEHHUH 10
BaJICHTHOCTH W HAXOJIUTh BAJIEHTHOCTH 3JIEMEHTOB IIO
dbopmyne OunapHoro coeauHeHus. Mcmomb3oBaTh
MaTepraIbHOE MOJICITHPOBAHHE

Mertammmueckas
XAMUYECKad CBA3b

OOBsACHATH, YTO TaKOE METAJUTMYECKasi CBS3b.
CocraBiarh cxembl  00pa3oBaHHMs  METAJUITMYECKOM

XUMHUYECKOU CBSI3H. Hcnonb3oBaTh 3HAaKOBOE
MOJIEJTUPOBaHUE.
XapakTepu3oBaTh MEXaHU3M oOpa3oBaHus

METAUIMYECKON CBsA3U. OmpenensaTs THN XUMUYECKOU
cB3M MO Qopmyiae BemiectBa. IlpuBoauTH HpUMEpPHI
BEIIECTB C METAJNIMYECKOM CBA3BIO. Y CTaHABIMBATh
IIPUYMHHO-CIICICTBEHHBIE  CBSI3M  MEXIY COCTaBOM
BEUIECTBA W BUIOM XUMHYECKOW CBS3H, MEXAY
METAJJINYECKON CBSI3bI0 M KPUCTAJUIMYECKUM CTPOCHUEM
BEIIECTBA, MEXIY  KPHUCTAUIMYECKHUM  CTPOCHHUEM
BelleCTBA W €ro  (U3NYECKUMHU  CBOMCTBAMH.
Hcnosip30BaTh MaTepualbHOE MOJIEIUPOBAHNE

CreneHb OOBSACHATH  TOHATHS  «CTEMEHb  OKHCICHHS,
OKHCJICHUS «BaJIeHTHOCTBbY.  CocTaBissTh  (GOpMyNIbl  OMHAPHBIX
COEJIMHEHUI Ha OCHOBE OOIIETO Ccroco0a nX Ha3BaHUM.
CpaBHHMBaTh BaJCHTHOCTb U CTENEHb OKHUCIICHUS.
PaccunteiBaTh cTemeHW OKHUCIEHUS 10 (opMyiam
XUMHYECKUX COCTMHEHUM
OxucnurenbHO- OOBsACHATH MOHSTHSA «OKUCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIE BOCCTaHOBHTEJIbHBIE peaxkuum», «OKHCITUTENbY,
peakuuu «BOCCTAHOBUTEIDbY, KOKUCIIEHUEY, «BOCCTAHOBIICHUE.

KnaccudpunupoBaTh  XMMHYECKHE  pEaKIUid 10
IIPU3HAKY U3MEHEHHS CTEIIEHEW OKUCIIEHUS JJIEMEHTOB.
Onpenenars OKUCIUTENb U BOCCTAHOBHUTEND, MPOIECCHI
OKHCIIEHUSI U BOCCTaHOBJEHHUs. MCnonb30BaTh 3HAKOBOE
MOJIETTUPOBAHUE

O0o001IEHNE u

CUCTeMaTHU3aIUs
3HAHUW 10 TeMaM
«Ilepuonnueckuii
3aKOH "
MepUOINYECKas

CHCTEMa XHMHYCCKUX
AJICMEHTOB

. . Menneneena.
CtpoeHue aroma» u
«XuMu4eckas CBS3b.
OKuCIUTENBHO-




BOCCTAHOBUTCIIBHBIC

peaKIm
( KontponbHas 1
4 pabora 1o TemMaM
«Ilepnognueckunit
3aKOH u
nepuoandecKas
CHUCTEMA XUMHYECKUX
IanementoB JI. U.
Menneneesa.
CrpoeHue aroma» "
«XuMnyeckasi CBS3b.
OkucnuTenpHo-
BOCCTaHOBHTEJIbHBIE
peaKIn
€ Pe3epBHOE Bpemst 4
5-
68
TEMATHUYECKOE IIJNTIAHUPOBAHMUME I10 XUMHNU 9 KJIACC
] HaumeHnoBanme Y XapakTepucTuKa OCHOBHBIX BH/JIOB /JAeSTEJbHOCT
paszaena acpl | yyalumxcs
NporpamMmsbl, TeMa y
/m yeOH
oro
BpeM
eHH
IloBTOpeHue 1 00001IeHUE CBe/IeHMI 0 Kypcey 8 kiacca. XuMuyeckne peakuuu (5 4)
Knaccudukanus 1 XapakTepu3oBaTh OKCHUJbI, THUIAPOKCHIBI (OCHOBAaHU
HEOpPraHMYECKHUX amM(pOTepHbIE THIPOKCU/IBI, KHUCIOPOJICOIEPKAIINE KUCIOTHI)
BELIECTB u uxX COJMM MO IUIaHy: COCTaB, CIOCOOBI 00pa30BaHMs HA3BAHU!
HOMEHKJIaTypa XapakTepHble cBoiicTBa M mnoayuyeHue. Kiaccuduumponal
OKCH/JIBI, THJIPOKCHUIBI (OCHOBaHHS, aM(OTEpHBIE THIPOKCH/IL
KHCIIOPOACOAEPIKAIME KUCIOTBI) M COJAM MO Pa3IduydHBbI
npu3HaKaM. YMeTb MOATBEPKAATh XapaKTEPUCTUKY OTICIbHb
npesicTaBuTeNeH KJIaCCOB HEOpPraHMYeCKUX BEIIEC]
YPaBHEHUAMH  COOTBETCTBYIOIIMX  peakuui. PackpeiBa’
TEHETHUUYECKYI0 CBSI3b MEXAY KijaccaMd HEOPraHHYEeCKY
COEIMHEHUN
Knaccudukamnus 2 OOBACHATD TOHATUS «XUMHUYECKAs] PEAKIUSD), «PEeaKiy
/ 3 | XUMUYECKUX PeaKIuid COCIIMHEHUS», «PEAKIMH PA3JIOKEHUN», «peaknuu oOMeHa
o PazIUYHBIM «peaKkluuu  3aMelICHUs, «peaKkluu HeHTpanu3aluuu
OCHOBaHUSIM «OK30TEPMUYECKHE PEAKLUUN», «IHIOTEPMUUYECKHE PpEaKUuu
«o0patruMble peakuumny, «HeoOpaTuMeble peakuuu
«OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLINN», «TOMOTEHHb
peaKkuu», «reTepOreHHbIE  PpEeaKIUuu», «KaTaTUTHYECKL

peaKImy, «HEKATAIUTUYECKHE PEAKINI», «TEIIOBOU 3¢ der




XUMHUeckor peakiumy». KiaccupuuupoBaTb XUMHUYECKE
peaklyu Mo pa3InyHbIM OCHOBaHUAM. ONpeensiTh OKUCITUTE]
U BOCCTAHOBHUTEIb, MPOLIECCHl OKUCICHUS U BOCCTAHOBJICHU
HaGnronate ¥ onuchiBaTh peakiUu MEXIy BeElIECTBAMHU
MOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA U A3bIKA XUMHUU

/5

[Toasarue 0
CKOpPOCTH
XUMHUYECKOM
peakuuu. Karanus

OOBSCHATH, YTO TAKOE «CKOPOCTh XMMHYECKOW peakuuu
AprymeHTHpoBaTh  BBIOOp ~ €auHUL  u3MepeHus — V
VYcraHaBnuBaTh NMPUYUHHO-CIIEJCTBEHHbIE CBSA3M  BIIMSIHI
pa3nuuyHbIX (AKTOPOB HA CKOPOCTh XHUMHUYECKHUX PEAKIIM!
HaGmronate M onuceiBaTh peakiUMM MEX]Y BeELIECTBAMHU
IOMOILBIO  PYyCCKOro (pOIHOrO) s3blKa U S3bIKA XHUMI
[IpoBOANTE OMBITHI, MOATBEPKIAIOIINE 3aBUCUMOCTh CKOPOCT
XUMHYECKOW peakluu OT pa3IudHbIX (PaKTOpoOB

XuMHYeCKHEe peaKun

B pacTtBopax (10 4)

DJIEKTPOTUTHYEC
Kasg JUCCOLHALUA

1

XapaKTepI/IBOBaTB IIOHATHUA
Jucconuanusi», «QJICKTPOJUTEI»,
VYcranaBnuBaTh MPUYIUHHO-CJIICACTBCHHLIC CBA3HU MCXK]
HpHpO,Z[OP'I QJICKTPOJIMTa M CTICIICHBIO Cro AUCCOLUAIIN!
YcranaBnuBaTh IIPUYUHHO-CICACTBCHHLIC CBA3HW MCIKIAY THIIO
XUMHYECKOM CBSI3U B QJICKTPOJIUTEC W MCXAaHHU3MOM (I

Jucconuanumn

KJIICKTPOJIUTHUYUCCKE
«CHEIJICKTPOJIUTHL

OcHOBHbIE
MOJIOXKEHUSI ~ TEOpUHU
AIEKTPOIUTUYECKON
nucconuanuu (TO/I)

XapakTepu3oBaTb MOHATHUS «CTENEHb JIUCCOLUAIIUHN
«CUJIbHBIE 3JIEKTPOJIUTHD?, «CIa0ble AIEKTPOIUTHD), «KaTHOHBI
«aHUOHBI», «KHCIOTBD), «OCHOBaHHUA», «coim». CocTaBisi
YPAaBHEHHsI  DJEKTPOJUTUYECKOM  IHUCCOLMALMUU  KHCJIO
OCHOBaHUM UM coiyieid. MimmocTpupoBaTh IpUMeEpaMu OCHOBHB
MOJIOKEHHUSI  TEOPUM  BJEKTPOJIUTHUYECKOW  JAMCCOLMALN!
Pa3nnuaTh KOMIIOHEHTHI J10Ka3aTEIbCTB (TE3UCOB, APTYMEHTC
1 (OPMBI TOKa3aTEIIHCTBA)

/9

XUMUAYECKUE
CBOICTBA KHUCJIOT Kak
BJIEKTPOJIUTOB

XapakTepu3oBaTh OOIIME XUMUYECKHUE CBOMCTBA KUCIOT
MO3ULIUN TEOpUH AIIEKTPOJIUTHYECKOU JUCCOLAaI
CocTaBisTh MOJIEKYJISIPHBIE, ITOJIHBIE U COKPALIEHHBIE MOHHB
YPaBHEHHUs PEAKUMl C Y4acTHEM KHUCIOT. ApPryMEHTHPOBA’
BO3MOKHOCTh MPOTEKAHMUS PEAKUUA C Y4YaCTUEM KHUCIOT I
OCHOBE ImpaBuia bepromie M psAxa akTUBHOCTH METAIIO
[IpoBOANTH OMBITHI, MOATBEPKAAIOIINE XUMHUYECKUE CBOMCTE
KHACJIOT, C COOJIIOJICHUEM TMpaBU TEXHUKH OE30MacCHOCT
Habmiogate © onuchIBaTh peakuM C yYaCTHEM  KHCIIC
C IOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMUU

XUMHYECKUE
CBOIICTBA OCHOBaHUU
KaK 3JIEKTPOJIUTOB

CocTaBisTh MOJEKYISIPHBIE, TOJHBIE U COKpPAIEHHb
VWOHHBIE YpaBHEHHUs PEAKUUMH C ydacTUEM OCHOBAaHU
AprymMeHTUpoBaTh BO3MOYKHOCTb HPOTEKAHMSI PEaKIMil
ydyacTMEM OCHOBAaHMH Ha OCHOBe MpaBuwia bepromn
[IpoBOIUTE OMBITHI, MOATBEPKIAIOIINE XUMUYECKUE CBOMCTE
OCHOBaHH, C COOJIIOJICHUEM MPABHJ TEXHHKH OE30MaCHOCT:
Habniogate W ONUCHIBATH pPEAKIUU C YYaCTUEM KHCIIOT
HOMOILBIO PYCCKOTO (POJIHOTO) sI3bIKA U A3bIKA XUMHUHU

XUMUAYECKUE

XapakTepu3oBaTh OOIIME XMMUYECKUE CBOMCTBA COJEH




CBOICTBA COJIEM Kak

MO3ULINI TCOPHUH BJICKTpOHI/ITI/I‘leCKOﬁ JUCColranui

AIIEKTPOJIUTOB CocTaBisITh MOJIEKYJISIPHBIC, MOJHBIE U COKpPAIIEHHBIE HOHHB
YPaBHEHUS PEAKIHA C YYaCTUEM COJIe. ApPryMEHTHUPOBA
BO3MOXHOCTb IPOTEKaHUsl PEAKIUA C ydacTHUEM COJIEH I
OCHOBE paBuIIa beprome. [IpoBoauThH OTIBIT}
MOATBEPKIAOIIAE  XMMHYECKHME  CBOWCTBA  COJIEH,
coOJII0ICHNEM TpaBWII TeXHUKU Oe3omacHocTu. Habmronatsb
OIMMKCHIBATH PEAKIIMN C Y4aCTHEM COJIEH C MOMOIIBIO PYCCKOI
(pomHOTO) S3BIKA M SI3bIKA XUMHH
[TonsaTue 0 1 YcranaBiuBaTh 3aBUCHUMOCTh MEKIY COCTABOM COJIH
2 | TUApONIU3E CoNel XapakTepoM e€ TUApOoIH3a.
AHanu3upoBaTh Cpely pacTBopa COJIM C IOMOIIb
WHIUKaTOPOB.
[IporHo3upoBath THN THUAPOJIM3A COJIM HA OCHOBE aHAIIN
e€ hopmyITbl
IpakTHyeckas 1 YMeTh oOpamarbesi ¢ Ja0OpaTOpHBIM  00OpPYIOBAHUE
3 | pabora Pemenne Y HarpeBaTeIbHbIMU MPUOOpaMU B COOTBETCTBHM C MpPaBUIIANM
AKCIIEPUMEHTAIIBHBIX TeXHUKU Oe3zomacHocTH. HabmionaTe CBOMCTBA AIIEKTPOIUTO
3asaq o TeMe Hab6nronath 1 onmuchiBaTh peakiiMy C y4acTUEM SJIEKTPOIUTOB
«ONEKTPONUTHYECKAS MOMOIIBI0O €CTECTBEHHOI'O (PYCCKOIO WM POJHOr0) s3bIKa
JTUCCOITALIUS s3plka  XuMuU. DOopMyIHpoBaTh BBIBOJALI IO pe3yjIbTaTa
POBEIEHHOTO KCIIEPUMEHTA
O60061ieHne u 1
14 | cuctemaTtusanus
3HAaHUW 10  TeMme
«XUMHUYECKUE
peakuuu B pacTBOpax
AIIEKTPOJIUTOB)
KonTposnbHas 1
15 | paGota mo  Teme
«XUMHUYECKUE
peakliy B pacTBOpax
AJIEKTPOJIUTOBY
HemeTanabl 1 X coequHeHust (25 1)
Ob6mas 1 OOBsACHATH, UYTO TaKoe HEMETaUIbl. XapaKTepHU30Ba’
16 | xapakrepucTtuka XUMHUYECKHE 3JIEMEHThl — HEMETAJUIbl U CTPOEHUE, PUINYECKE
HEMETaJIOB U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — HEMETAIO
OOBSICHITh 3aBUCHUMOCTDh OKHCJIHUTEIHbHO-BOCCTAHOBUTEIHHb
CBOMCTB  (MIM  NPEACKa3blBaThb  CBOMCTBA)  3JIEMEHTO!

HEMETA/UIOB OT HMX TOJIOKEHUS B MEPHUOJIMYECKON CHUCTEM
xuMmuueckux syemenToB J. 1. Menaeneena.

VYcraHaBiuBaTh INPUYMHHO-CIICICTBEHHBIE CBSI3M MEXK]
CTPOEHUEM aTtoma, XUMHUYECKOU CBSI3bIO, THUIIO
KPUCTAJUIMYECKOW PEIIETKH HEMETala M €ro COeAMHEHMI

(U3MYeCKUMH  CBOMCTBAMU JAHHOTO HEMeTaula H €l
COE€INHEHUN.
Jloka3piBaTh OTHOCHUTEIBHOCTh TIOHSTHH  «METaJD»

CHEMCETAJLIID»




OOmas
XapaKkTepUCTUKA
AJIECMEHTOB VIIA-
PNkl — rajJOreHOB

XapakTepu3oBaTb CTPOCHHE, (HU3MUYECKHE U XHUMHYCCKE
CBOWMCTBa, IOJIYYCHHE W TIPUMEHCHHE TaJOre¢HOB B ILjar
00111eT0, 0COOEHHOTI'0 B SIMHUIHOTO.

YcTaHaBIMBaTh MPUYUHHO-CIICJICTBEHHBIC CBSI3H  MEXK]
CTpPOCHUEM aToMa, XUMHYECKOMH CBSI3bIO, THIIO
KPUCTANTUICCKON PEMIETKH Y TaJOTCHOB W (PU3NYECKUMU
XMMHYECKHUMHU CBOMCTBAMHU DTHX BEIIIECTB

CoenuueHus
raJIOT€HOB

XapakTepu3oBaTh ¢ UCIOJIb30BAHUEM PYCCKOTO (POHOIY
A3bIKa M fA3bIKA XHMHUHU COCTaB, (U3NYECKHUE U XUMHUYECKI
CBOMCTBA, MOJYyYECHUE U IPUMEHEHHE COCIMHEHUMN TaJOre€HO
Ha3piBaTh coeaMHEHUsl rajJloreHoB MO (OpMysie U COCTaBIIA!
¢opMynbl MO HX Ha3BaHUIO. YCTaHABIMBATH IPUYHUHHI
CJIIEICTBEHHBIE CBSA3M MEXKIAYy XHMHYECKOM CBA3BIO U THIIO
KPUCTAUIMYECKOM PEIIETKA B COCOUHEHHSX TaJOrCHOB
¢u3nyecKUMH M XMMHYECKUMHU CBOMCTBAMM 3TUX BEIIECT
[IpoBonuTh, HaAOMIOJATh M ONHUCHIBATD  XUMHUYECKV
OKCIIEPUMEHT IO  PACHO3HABAHWIO  TaJOTCHU-MOHOB
COOJIIO/IEHUEM MPaBUJ TEXHUKH O€30MacHOCTH.  BhImoHs
pacuéThl MO XUMHUYECKUM (OpMyJiaM U ypaBHEHHSIM PEaKIi
IIPOTEKAOIIMX C YYaCTUEM COCIUHCHHUM raJOreHOB
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IIpakTHueckas
padora «M3ydeHue
CBOICTB COJISTHOM
KHUCIIOTBI»

YMeTh oOpamatbest ¢ 1abopaTopHBIM 000PYIOBaHHEM
HarpeBaTeIbHbIMU NMPUOOPAMU B COOTBETCTBUU C IpaBHIIAM
TEXHUKHU O€30MaCHOCTH.

HabGmronate cBoiicTBa 3JEKTPOJIUTOB M MPOUCXOIAIIUX
HUMM SIBJICHUM.

HabGmionath W omuMChIBaTH  peakmuud € y4acTue
ANEKTPOJIUTOB C MOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA U SI3bIL
xumuu.  QopMynupoBaTh  BBIBOABI IO  pe3yJbTaTa
IPOBEJEHHOr0 SKCIEPUMEHTA
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OO6mias
XapaKTePUCTUKA
AIIEMEHTOB VIA-
TPYIIIBI —
xajnpkoreHon. Cepa

JlaBaTh OONIyI0 XapakTEPUCTUKY aToOMaM, MPOCTHI
BEIIECTBAM U COCAUHCHUSIM XaJIbKOIC¢HOB B 3aBUCUMOCTH OT ¥
IIOJIOKEHUS B IEPUOJNYECKON CUCTEME.

XapakTepHu30BaTh CTPOCHHE, aJUIOTPONHIO, (HU3UICCKUC
XMMHUYECKHE CBOMCTBA, TOJYYEHUE U MPUMEHECHHUE CEPI
YcraHaBiMBaTh  NPUYUHHO-CIEACTBEHHBIE  CBSI3M  MEXK]
CTPOCHUEM aToma, XUMHYECKOMN CBSI3bIO, THUIIO
KPUCTAIIIMYECKON peméTku ceppl U €€ (pu3nyecKkuMu
XAMUYECKUMH  CBOMCTBAMHU.  BBINTONHATE  pacu€Tel T
XUMHYECKUM bopmynam u YPaBHEHUSM peaxuu
MIPOTEKAKOIINX C YYACTUEM CEPBHI.

[IpoBoauTh, HAOMIOAAT, W  OINUCHIBATH XHUMHYECKV
JKCIIEPUMEHT 110 TOPEHUIO CEPbl HA BO3AYXE U B KUCIOPOJE
COOJTIOZICHNEM MPABUIT TEXHUKH 0€30MaCHOCTH

21

CepoBonopon  u
cynbhubl

XapakTepu3oBaTh ¢ UCIHOJIb30BAHUEM PYCCKOTO (POHOIY
A3bIKa M fA3BIKA XHMHUHU COCTaB, (PU3NYECKHE U XUMHYECKI
CBOMCTBA, IIOJYy4YEHHE M IPUMEHEHUE COCIAVHEHUU CEpBI
CTENEHU OKMCIIeHNs —2. Ha3pIBaTh COEIMHEHNUs CEphl B CTEIICE
OKHCIeHHsT —2 1o ¢GopMyJe U COCTaBIsATh (OPMYJBl MO ¥




Ha3BaHUIO.

CocTaBiATh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHHUS PEaKLn
XapaKTEPU3YIOIIME XUMUYECKUE CBOMCTBA COCTMHEHUN CEPBI
CTEIICHU OKUCIICHUS —2.

OrnuceiBaTh MIPOLIECCHI OKHUCJIEHUSA-BOCCTAHOBJICHU
ONPEAENATh OKHUCIUTEIb W BOCCTAHOBUTEIb K COCTAaBJIS]
AJIEKTPOHHBIN OallaHC B PEAKIHUAX C YyYaCTHEM CEPhbl B CTEIEE
OKHUCJIEHUS —2. Y CTaHaBIMBATh NPUUYUHHO-CIICICTBEHHbBIE CBS-
MEXIYy XHUMHUYECKOM CBS3BI0O M THUIIOM KPUCTAJUIMYECKC
PEMIETKH B COEIMHEHUSX Cepbl U (PU3UUECKUMHU U XUMHYECKUM
CBOMCTBAMH 3THX COCIUHEHUMN

Kucnopoausie
COCIMHEHUS CePhI

3anuceiBaTh  (OPMYJIBI OKCHIOB CEpPbI, Ha3blBaTh U
ONHCHIBATh CBOMCTBA HA OCHOBE 3HAHUM O KHUCJIOTHBIX OKCHJIA
XapakTepu3oBaTh C HCIOJb30BAHUEM PYCCKOIO (POJHOTY
S3bIKa U SI3bIKA XUMHHU COCTaB, (PU3NYECKUE U XUMUYECKY
CBOMCTBA CEpPHOM KHUCIOTHI Kak ayekTpoiurta. (CocTaBisr
MOJICKYJISIPHBIC u WOHHBIC ypaBHEHUS peakiu
XapaKTEePU3YIOIINX XUMHYECKHE CBOMCTBA CEPHOWU KHUCIOTE
Pacno3naBath Cynb(]aT-uoHbI. XapakTepu3oBaTh
WCIIOJIb30BAHUEM PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XHMU
CBOWCTBA  KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI K¢
OKHUCITUTENS. CocraBisiaTh YpaBHEHUS OKHUCITUTEIbH!
BOCCTAaHOBUTEILHBIX PEAKIIUI METOJIOM SJIEKTPOHHOTO OallaHC

BrimonusaTe pacu€Tel 1O XUMHYECKUM dopmyiam
YpaBHEHUSAM peakiui, NPOTEKAIIINX C YYaCTHUEM CEpPHC
kucaoTel. HabmonaTh ¥ OMUCHIBATh XUMUYECKUN IKCIIEPUMEH"

IpakTuyeckas
padora  «l3yueHue
CBOWCTB CEepHOM
KHUCITIOTBI»

YMeTh oOpaimatbesi ¢ 1abopaTOpHBIM 000PYTOBaHHEM
HarpeBaTeIbHBIMH MPUOOpPAMU B COOTBETCTBUU C TIPaBHIIAM
TEXHUKHU O€30MacCHOCTH.

HabGmronate cBoiicTBa 3JIEKTPOJIUTOB M MPOUCXOISAIIUX
HUMU SIBJICHUM.

HaGmromath ®  ommchIBaTh  peakiu € y4dacTHe
NEKTPOJIMUTOB C TOMOIIBID €CTECTBEHHOTO (PYCCKOTO MJl
POJIHOTO) SI3bIKA U SI3bIKA XHUMHH.

dopmMynupoBaTh BBIBOJBI MO pe3yjIbTaTaM IMPOBEACHHOI
IKCIIEPUMEHTA
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OOmas
XapaKTePUCTUKA
XUMHUYECKHUX
3JIEMEHTOB VA-
rpynmsl. A30T

JlaBaTh OOIIyI0 XapakTEPUCTUKY aToOMaM, MPOCTHI
BEIIECTBAM W COCIUHECHHUSIM 3JIEeMEHTOB VA-rpymmbl
3aBUCUMOCTH OT HX TMOJOXEHUS B MEPUOJMYECKOM CUCTEM
XapakTepu3oBaTh C HCIOJB30BAHUEM PYCCKOTO (POJIHOTY
SI3bIKAa U SI3bIKa XUMUM CTPOCHUE, (PU3UYECKHE M XUMHYECKY
CBOWCTBA, IMIOJY4YEHUE M NPUMEHEHUE a30Ta. HassiBa:
COEJMHEHHUS a30Ta 1Mo (opMyJie U COCTABIATH (OPMYIIBI IO ¥
HA3BaHWIO. YCTaHaBJIMBATh MPUUYUHHO-CJICIACTBEHHBIE CBS-
MEXIy CTPOCHHEM aToMa M MOJEKYJbl, BHUJIOM XHMHUYECKC
CBSI3U, THUIOM KPHUCTAUIMUYECKOM pemETKH a30Ta U el
(GU3UYECKUMH W XUMHYECKUMH CBOMCTBAMH. BBITIOIHST
pacy€Thl MO0 XMMHUYECKUM (PopMyrnamM M ypaBHEHHUSM PEaKIIn




IMPOTCKAIOMIUX C YIACTUCM a30Ta

Ammuak. Comnu
AMMOHUS

XapakTepu3oBaTh C MCHOJIb30BAaHUEM PYCCKOTO (POJIHOT
A3bIKa M SI3bIKA XMMHHM COCTaB, CTPOEHUE MOJIEKYJIE
¢uznueckue ¥ XMMHUYECKHE CBOWCTBA, IOJYYCHHE
IPUMEHEHUE aMMHMAKA. HaspiBaTh comu aMMOHHS T
dbopMynaMm U cocTaBiATh (GOPMYNBl MO UX Ha3BaHMSII
3anuchIBaTh MOJIEKYJISIPHBIE W HOHHBIE YPAaBHEHHUS PEAKIIH
XapaKTEepU3YIOIINX XWMHYECKUE CBOMCTBA aMMHUaKa U COJIE
aMMOHUS.

CocTaBisTh YpaBHEHHUSI OKHUCJIUTEIIbH!
BOCCTAHOBUTEIIbHBIX PpEAKUUMHA C y4acTHEM aMMHakKa
MOMOIIBI0 METO/a 3JEKTPOHHOTO OallaHca. Y CTaHaBIMBA’
MPUYUHHO-CJICJICTBEHHBIE CBA3M MEXIY BHUIOM XHMHYECKC
CBSI3M, TUIIOM KPUCTAJJIMYECKON PEIIETKH B aMMMAKE U COJIS
aMMOHMSI M (PU3MYECKUMHU U XUMHUYECKUMHU CBOWCTBAMHU ITY
BemiecTB. [IpoBoauTh, HAOMIOJATh U OMHCHIBATH XHUMHYECKY
SKCIIEPUMEHT MO  pPAaclO3HABAaHUIO HOHOB  aMMOHUS
coONIOZIeHNe TMpaBUJl TEXHUKU O€30MacCHOCTH.  BBIMOIHS
pacd€Thl Mo XUMHUYECKUM (DopMysaM M ypaBHEHHSIM pEaKIlH
MIPOTEKAIOIINX C YYACTUEM aMMHUaKa

IIpakTH4yeckas
padora «llonydeHue
aMMHaKa M U3y4YeHUe
€ro CBOMCTBY

[Tonyuars, cobupate 1 pacrio3HaBaTh aMMuak. OOpaniaTh(
c 71abopaTopHBIM 00OpPYIOBaHMEM U  HArpeBaTEIbHBIV
nmpubopaMl B COOTBETCTBHM C  TPaBWIAMH  TEXHUK
O0e3zonmacHoctu. HaOmromatb ©W  OMHCHIBAaTH  XUMHUYECKY
AKCIIEPUMEHT C MOMOIIBIO PYCCKOrO (POAHOTrO) SI3bIKa U SA3bIl
xumun.  DopMynupoBaTh  BBIBOJABI O  PE3yJbTaTa
MpoBeAEHHOTO JKcrepuMenTa. CoOTpynHHUYATh B TIPOIIEC(
y4eOHOTO B3aUMOJICHCTBUS MPHU pabOTe B rpyIax
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Kucnoponusie
COEIMHEHUS a30Ta

XapakTepu3oBaTh C MCIOJIb30BAaHUEM PYCCKOrO (POJIHOT
S3blKa U S3bIKA XUMHHU COCTaB, (U3MYECKHE U XUMHYECKI
CBOMCTBA, TMOJYy4YEHHUE W TNPHUMEHEHUE OKCHJIOB  a30T
CocTaBisTh MOJEKYJSPHbIE W WOHHBIE YPaBHEHHUS DPEAKLH
XapaKTEPU3YIOIIUX XUMUYECKHE CBOMCTBA OKCHIOB a30T
YcraHaBnMBaTh MPUYUHHO-CIIEICTBEHHBIE CBS3U MEXKY BUJIO
XUMUYECKOU CBSA3U, THUIOM KPUCTAJUIMYECKOW PEIIETKA
OKCHJaX a30Ta U WX (U3NYECKUMH U XUMHUYECKUM
CBOMCTBAMH. XapaKTEpU30BaTb C HCIOJB30BAHUEM PYCCKOI
(poaHOrO) s3bIKA M fA3bIKA XHMHUU COCTaB, (U3MUECKHe
XUMUYECKHE CBOMCTBA a30THOW KHUCIJIOTBI KAK JJIEKTPOJIUTA H ¢
IIPUMEHEHHE. 3anuchlBaTh  MOJIEKYJISIPHbIE UM  HOHHb
YPaBHEHUS PEAKLIMM, XapaKTEPU3YIOIINEe XUMUYECKHE CBOUCTE
a30THOW KHCIIOTBI Kak 3yiekTposinta. [IpoBoauTe, HaOm01aTh
ONMCBHIBATh XUMHUYECKUN DKCIIEPUMEHT, XapaKTEPU3YIOILY
CBOICTBa a30THOM KHUCIIOTHI KaK 3JIEKTPOJIUTA, C COOIIOACHHE
OpaBUJ TEXHUKH O€30IIaCHOCTH. XapaKTepU30BaTh a30THY
KHCIIOTY  Kak  okuciaurenb.  CocTaBisiTb ~ ypaBHEHE
OKHUCIIUTEIBbHO-BOCCTAHOBUTEIILHBIX peaku
XapAKTEPU3YIOIIHUX XUMUYECKUE CBOMCTBA a30THOM KHUCIOT




KaK OKHCITUTEISI, C TOMOIIBI0 METO/1a AIEKTPOHHOTO OanaHca.

[IpoBoauTh, HaOMIOJATP W  ONHCHIBATH  XUMHYECKY
SKCIEPUMEHT, XapaKTEPU3YIOIIUN CBOMCTBA a30THOM KHCIJIOT
KaK  OKHUCJIHTENsI, C COOJIIOJICHUEM TMpPaBHJI  TEXHUK
0€30MacHOCTH

®ochop u ero
COCIIMHEHUS

XapakTepu3oBaTh C HCIOJIB30BAHUEM PYCCKOTO (POJIHOT
SI3bIKA W SI3BIKA XUMHH CTPOEHUE, AJUIOTPONHIO, (pr3nyeckue
XUMHYECKHE CBOMCTBa, MoOJyuyeHHWe W mMpumeHeHue ¢hocdop
CaMocTosITeNnsHO ONMUCHIBAThH CBOMCTBa okcuaa gochopa(V) k:
KHCJIOTHOTO OKCHJIa U cBOMCTBa (hOCHOPHOM KUCITOTHI.

WNnmoctpupoBath  cBoiictBa okcuma  dochopa(V)
¢dbochopHOl  KUCIOTHI  YpaBHEHUSIMH  COOTBETCTBYIOIIIY
peaknuii. [IpoBoaWTH, HAOMIOJATH U OMHUCHIBATH XUMHUYECKY
9KCTIEPUMEHT C COOJIIOICHUEM MPAaBMII TEXHUKU O€30MaCHOCTHU.

Pacno3naBath Gocdar-noHbI
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Oo6mas
XapaKTePUCTUKA
DJIEMEHTOB IVA-
TPYIIBL. YTIEpOI

JlaBaTb OOIIyI0 XapakTEPUCTUKY aTOMaM, MPOCTHI
BEIIECTBAM M COEAUHEHUSIM 3JeMeHTOB [VA-rpymmsl
3aBUCUMOCTH OT WX IIOJIOKEHUS B TEPUOJUYECKON CHCTEM
XapakTepu3oBaTh C MCIIOJIB30BAHUEM PYCCKOTO (POIHOTY
SI3bIKa M SI3bIKA XMMUM CTPOCHHE, AJUIOTPOINIO, (puznueckue
XUMUYECKHE CBOMCTBA, MOJYyUYCHHE W MPUMEHEHUE aMOPQHOI
yriepona. CpaBHUBaTh CTPOCHME M CBOWMCTBa ajaMmasa
rpadura. OnuceiBaTh  OKHUCIHUTEIHFHO-BOCCTAHOBUTEIILHD
CBOICTBA yIJiepo/a.

[IpoBoauTh, HAOMIOAATL W  ONHUCHIBATH XHUMHYECKE
IKCIIEPUMEHT C COOJIIOICHUEM MPABWII TEXHUKU O€30MTaCHOCTH
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Kucnopoausie
COEIMHEHUS
yriaepozaa

XapakTepu3oBaTh C HCHOJIb30BAaHUEM PYCCKOTO (POJIHOT
A3bIKa M S3bIKA XUMHUHU COCTaB, (U3NYECKHE U XUMHYECKI
CBOICTBa, IIOJIyYEHHE U IPUMEHEHUE OKCHUIOB YIJIEPON
YcTaHaBiauBaTh TPUUMHHO-CIICCTBEHHBIE CBSI3U MEXKIY BHJIO
XUMUYECKONW CBA3M M THUIIOM KPHUCTAJUIMYECKOW PEIIETKU
OKCHJAX yriepoja W HUX (U3NYECKUMH U XHUMHUYECKUM
CBOICTBaMHU, a TAK)KE IPUMEHEHUEM.

CobnromaTe mpaBWiia TEXHUKH  OE30MACHOCTH  IIf
WCIIOJIb30BAHMM TI€YHOro oTormieHus. OKa3blBaTh IEPBY
MIOMOILb IPU OTPABJIEHUN YTapHBIM Ia3oM.

XapakTepu3oBaTh C MCHOJIb30BAaHUEM PYCCKOTO (POJIHOT
S3blKa M SI3bIKA XUMHUHU COCTaB, (PU3NYECKUE U XUMHUYECKY
CBOMCTBA, IOJIy4YCHUE U NPUMEHEHUE YIOJBHOU KUCIOTBI U ¢
coJieii (kapOOHATOB U THAPOKAPOOHATOB).

NnmroctpupoBaTh 3aBUCHMOCTDb CBOMCTB COJIEM YTOJIBHC
KHCIIOTBI OT UX COCTaBa.

[IpoBonuTh, HaOMIONATP M  OMHUCHIBATH XUMHYECKH
SKCIIEPUMEHT C COOIIOJICHUEM MPABHJI TEXHUKU 0€30MacHOCT:
Pacno3naBare  kapOOHAT-HOH. BBINOAHATH  pacuéTsl I
XUMHYECKUM  ¢opMylaM ¥ ypaBHEHUSM  PEaKIIH
IIPOTEKAIOIINX C YYaCTHEM COSAMHEHMM yriiepoa

IIpakTHYecKasn

[Tonyuyarp, coOupaTh M pacno3HaBaThb YIJIEKUCIBIA Ta




padora «llonydyeHue
YIJIEKUCIIOTO ra3a H
U3y4yeHue ero
CBOWCTB»

O6pamarbcsi ¢ ymabopaTOpHBIM  000PYIOBaHHEM
HarpeBaTeIbHBIMU MPUOOPAMH B COOTBETCTBUHM C IpPaBUIIAN
TEXHHUKU Oe3omacHocTH. HabmoaaTh U ONMMCHIBATE XUMUYECKH
AKCIIEPUMEHT C MOMOIIBI0 PYCCKOrO (POAHOTO) SI3bIKA U SI3BIE
XUMHH.

dopmMynupoOBaTh BBIBOJLI MO pe3yibTaTaM IMPOBEAEHHOI
IKCIIEPUMEHTA.

CoTtpyaHuuath B mporecce y4eOHOro B3aUMOJCHCTBUS TIf
paboTe B rpynmax

VYrIi1eBO10POIBI

XapakTepu3oBaTb OCOOCHHOCTHM COCTaBa M CBOMCI
OpraHUYECKHUX COEIMHEHUN.

PaznuuaTth mpenenbHble W HENpeAeNbHbIE YTIIEBOJOPOI]
HaspiBath u  3amuchiBaTh  (OpMyIbl  (MOJEKYISIPHBIE
CTPYKTYpPHbIE) Ba)KHEHIIMX MpeACTaBUTENEH YIIeBOAOPOI0
Hab6mronats 3a X010M XUMHYECKOTO SKCIIEPUMEHTA, OMHUCHIBA’
€ro W JenaTh BBIBOJBI Ha OCHOBE HaOmoaeHuil. OUKCUpOBa’
pE3yNbTAaThl AKCIEPUMEHTA C IMOMOIIBI0 PYCCKOTO (POIHOT
SI3bIKA, & TAKXKE C TTOMOIIBI0 XUMHUECKHX (DOPMYT M YpaBHEHU

Kucnopoaconepx
alue OpraHuvecKue
COETNHEHUSA

XapakTepu3oBaTh CIUPTHl KAk KHUCIOPOJCOJCpPIKAIL
OpraHUYECKHE COEIMHEHUS.

KnaccuduuupoBaTs cnoupTbl MO YHCIY THAPOKCUIbHb
TPYII B UX MOJIEKYJIaX.

HasbiBaTh npencraButeneil 0AHO- U TPEXaTOMHBIX CITHPTC
W 3amnuchiBaTh MX (GOpMynbl. XapakTepu3oBaTb KapOOHOBb
KHACIIOTBI KaK KHCIIOPOACOAEpKALIIE OpraHUYECKI
COCIUHEHHS.

Kpemuauii u ero
COCAVHECHUS

XapakTepu3oBaTh C HCHOJIb30BAaHUEM PYCCKOTO (POJIHOT
A3bIKa W S3bIKA XUMHUHM CTPOCHHME aTOMOB M KPHUCTaJLIO
¢usznyeckue M XMMHYECKHME CBOWCTBA, IOJy4YEHHE
IIPUMEHEHHE  KPEMHHUS. YcraHaBnuBaTh — NPUYMHH
CIIEICTBEHHBIE CBSI3M MEXKJIY CTPOCHHUEM aroMa, BUJO
XUMHYECKOW  CBSI3M, THUIIOM KPUCTAJUIMYECKOW  PEIIETK
KPEeMHUS U ero (U3NYEeCKUMH M XUMHUYECKHMHU CBOMCTBaM:
BoimonuaTe  pacu€Tel MO  XUMHUYECKUM  (opMyliam
YPaBHEHUSAM PEAKLUH, MPOTEKAIOUIUX C y4aCTUEM KPEMHMS
€ro COCIMHEHMM. XapaKTepHU30BaTb C  HCIOJIb30BAHUE
pYyccKoro (poJIHOTO) SI3bIKA U SI3bIKa XUMHUU COCTAB, PUINYECKY
U XUMUYECKHE CBOICTBA, IIOJIyYEHHE U TMPUMEHEHI
coenquHeHui kpemHus. CpaBHUBAaTh JMOKCHBI YIJIepoja
KPEMHHSL. OnucelBaTh BAXKHEWIIME THUIBI NPUPOIHB
COEJIMHEHUN KPEMHUSI KaK OCHOBHOTO 3JIEMEHTA JIUTOC(HEPHI.

Cunukaraas
MPOMBILIIEHHOCTh

XapaKkTepu30BaTh CUJIMKATHYIO IPOMBIIIICHHOCTD M ¢
OCHOBHYIO ITPOYKLIMIO.

VYcraHaBnMBaTh AHAJIOTUU MEXAY Pa3IMYHBIMU OTPACIISN
CUJIMKATHOM ITPOMBIIIJIEHHOCTH

[Tonyuenue
HEMETAJIOB

OnuchiBaTh  HaXOXJEHUE  HEMETAIUIOB B MPHUPOJ
XapakTepu3oBaTh GpakIMOHHYIO TEPEroHKY KHJKOI
BO3JlyXa KaK COBOKYIMHOCTh  (U3MYECKHX  MPOIECCO




ApFYMCHTI/IpOBaTB OTHCCCHHC IIPOLCCCOB IMOJTYUYCHHA dKTHBHb
HCMCTAJIJIOB K OKHCJIMTCIIbHO-BOCCTAHOBUTCIILHBIM IIPOLCCCAM

[Tonyuenue 1 XapakTepu30BaTh XUMH3M, CBIPbE, anmaparypy U Hay4Hb
8 | BaxHeHmmx IPHUHLMIBL IIPOU3BOJCTBA CEpPHOM KHUCIOTHL.  CpaBHHBa
XUMHYECKHX IIPOM3BOJICTBO CEPHOM KUCIIOTHI U IPOU3BOJICTBO aMMHUaKa
COCIMHEHUN
HEMETAJJIOB
O06o06menne 10 [IpoBOANTE OLIEHKY COOCTBEHHBIX TOCTUKEHHUH B YCBOEHU
9 | Teme «Hemeramnsr u TEMBI.
UX COCAMHECHUS» KoppektupoBaTe cBOM 3HaHUS B COOTBETCTBUU
IUTAHUPYEMBIM PE3YJILTATOM.
[TonyyaTh XuUMHYECKYI0 HHGOpPMAIMM W3 pa3IUYHb
HMCTOYHUKOB.
[IpencraBnsate undopmanuio no teme «Hemeramis» B BU
TaOJIUI, CXEeM, OINOPHOrO KOHCIIEKTa, B TOM 4YHCIIE
npuMeHeHneM cpencts UKT
KoHTtponbHas 1
0 |pabora 1o  Teme
«Hemeramnsl u  ux
COEJIMHEHUSD
MeTasibl U uX coequHeHud (16 1)
O6mas 1 OOBsICHATb, YTO TaKoe MeTauibl. XapaKTepu30Ba!
41 | xapakTepHucTUKa XUMHYECKHE 3JEMEHTBhI-METaUIbl 10 MX  [OJIOKEHHUIO
METaJIOB nepuoanyeckon cucreme . 1. Menneneena.
[Iporno3upoBaTe CBOMCTBA HE3HAKOMBIX METAIUIOB I
MOJIOKEHUIO B TEPUOAMYECKOM  CHCTEME  XHUMHUYECKY
anemeHToB 1. 1. Menneneena.
VYcraHaBiaMBaTh NPUYUHHO-CIICJCTBEHHBIE CBS3H MEX]
CTPOEHHUEM aTOMa, BHUJAOM XUMHUYECKOM CBA3M U THUIIO
KPUCTAINTNYECKOMN peIETKHA Y METalNIOB — MPOCTHIX BELIECTB
UX COCIMHEHUN
XuMHueckue 1 OOBsACHATb, YTO Takoe psAJ AKTUBHOCTH METAJLIO
2 | CBOMCTBa METAILJIOB [IpuMeHATE €ro miIg XapakTEPUCTUKH XMUMHUYECKHX CBOMC!
MIPOCTHIX BELIECTB-METAIIOB.
O600maTh cucTeMy XUMHYECKHX CBOWCTB METAJIOB K¢
«BOCCTAHOBUTENbHbIE CBOMCTBa». COCTABIATH MOJEKYISIPHb
YPaBHEHHUSI PEAKIUH, XapaKTepU3YIOIUX XUMHUUYECKHE CBOMCTE
METaJJIOB B CBETE yueHus 00 OKHCJIUTEIIbH(
BOCCTAaHOBMTENIBHBIX IIPOLECCaX, a pEaKkUUh C y4acTHUe
ANEKTPOJIMUTOB, TMPEACTaBIATh TaKK€ W B HOHHOM BH]
Habniogate M ommchIBaTH peakiuud MEXIy BeEUIeCTBAMU
MOMOIIIBIO PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMHUH.
CaMOCTOSITENbHO MPOBOJUTH OMBITHI, MOJTBEPHKIAAIOIIL
XMMHYECKHE CBOICTBA METaNIOB, C COOJIIOJICHHEM TIPaBY
TEXHUKU 0€30MTaCHOCTH
Obmas 2 OOBACHATh 3TUMOJIOTUIO HAa3BaHUS TPYMIbl  «ILEIOYHb
3 [/ | xapakrepuctuka METAJLIIBD.
44 | >neMeHTOB IA- JlaBaTp OOIIYI0 XapaKTEPHCTUKY HICTOYHBIM METAJUIaM T




IpyHIbI

UX TIOJIOKEHUIO B TIEPUOJAMYECKON CHUCTEME XHUMHUYECKY
anemeHToB [l. 1. Menneneesa.

XapakTepu3oBaTh CTPOCHHUE, (PUBMUECKUE U XHUMHUYECKI
CBOMCTBA IIEJIOYHBIX METAJUIOB B CBETE OOIIET0, OCOOCHHOTO
enquaugHOro. IlpenckaspiBaTh (GU3MYECKHE W XHMHUYECKE
CBOMCTBA OKCHUJIOB M THUIPOKCHUIOB IIETOYHBIX METAILJIOB I
OCHOBE HX COCTaBa M CTPOCHUS M TOATBEPKJATb MPOTHO3
YpaBHEHUSIMH COOTBETCTBYIOIIMX PEaKIUH. [TpoBoan
pacy€Thl MO0 XUMHUYECKUM (PopMynaM M YpaBHEHHSIM PEaKIIU
MPOTEKAIOINX C YYacTHEM IIEJNOYHBIX METAUIOB H T
COCIUHCHUMN
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OOmas
xapakrepuctuka |lA-
TPYIIIBI

OOBsACHATH ATUMOJIOTHIO
«ILET0YHO3EMENbHBIE METAILIIBI.

JaBaTh 00myro xapaktepucTuky wertamuiam |IA-rpynm
(IIeI0YHO3EMENbHBIM ~ MeTaJlJIaM) 10  HMX  IOJIOKEHHUIO
NEPUOANYECKON cucTeme XUMHYECKUX IIEMEHT(
. . MenpaeneeBa. XapakTepu3oBaTb CTPOCHUE, (HU3HUECKHE
XMMHYECKHE CBOMCTBA LIEJIOYHO3EMENIBHBIX METANIOB B CBE
obmiero, ocobeHHoro u  exuHuuHoro. IIpenckasbiBas
¢u3nueckre U XUMUYECKHE CBOWCTBA OKCHUJIOB U THAPOKCHUIC
MeTamioB |lIA-rpynmbel Ha OCHOBE MX COCTaBa M CTPOCHUS
NOJATBEPKAAaTh IPOTHO3bl YPaBHEHUSMHU COOTBETCTBYIOILY
peaKiuu.

[IpoBoguTh pacué€rbl 1O XUMHUYECKUM (HopMyIam
YPAaBHEHMSIM  peakluil,  MNpPOTEKAIOIUX  C  y4acTHe
I11€JIOYHO3EMEIIBHBIX METAJNIOB M MX COEIMHEHUN

Ha3BaHUA T'PYIIII

JKécTkocTh BOJBI
U CIIOCOOBI eé
yCTpaHECHUS

OOBACHATHL IIOHATHE <(OKECTKOCTH BOIBI». Pasznuuar
BPEMEHHYIO M TIOCTOSIHHYIO KECTKOCTh Bonbl. Ilpennara:
CIIOCOOBI yCTpaHEeHHSI )KECTKOCTH BOJIBI.

[IpoBoauTh, HAOMIOAAT, W  ONUCHIBATH XHUMHYECKV
AKCIIEPUMEHT C COOJIIOICHUEM MPABIIJI TEXHUKU O€30MaCHOCTHU

IIpakTnyeckas
padora

«KeécTkocTh
BOJbl U CIOCOOBI €€
YCTpaHEHUS»

[Tonyuatrp, cobupaTh M pacmo3HaBaTh YTIJICKUCIBIA Ta
OOpamatbcsi ¢ 1a0OpaTOpHBIM  00OpYyIOBaHUEM
HarpeBaTeIbHBIMU TPUOOpPaAMU B COOTBETCTBHH C TIPaBUIIAN
TEXHUKHU Oe3omacHocTu. HabmoaaTh U OMMCHIBATE XUMUYECKH
AKCIIEPUMEHT C MOMOIIBIO PYCCKOrO (POAHOTO) SI3bIKA U S3bIk
XUMUHU.

®opMyIupOBaTh BBIBOIBI MO pe3yibTaTaM MPOBEAEHHOI
JKCIIEpUMEHTA.

CoTpynHUYaTh B MpoIecce yueOHOTO B3aUMOJCHCTBHUS TIf
pabote B rpynmnax

ANIOMUHUA U €ro
COeIMHEHUS

XapakTepu3oBaTh AJIIOMMHUM IO €ro IO0JOKECHUIO
MEPUOIUYECKON cuUcTeMe XUMHUYECKUX AIIEMEHTC
H. U. MenaeneeBa. OnuceiBaTh CTpOeHHE, (U3HUECKHE
XUMHYECKHE  CBOMCTBAa  QJIIOMUHMS,  IOATBEpXKAAas b
COOTBETCTBYIOIIMMH  ypaBHEHUsIMU  peakiuid. OOBACHS
JBOMCTBEHHBIM XapakTep XMMHYECKMX CBOMCTB OKCHIA
THUAPOKCUIA QIIOMUHMUSL. KoHkpeTusuposar




AJIEKTPOJIUTUYECKOE  TOJYYEHHE  METAJVIOB  OIHMCAHUE
MPOU3BOJACTBA  AJIOMHHHUA.  YCTaHaBJIMBATh  3aBUCHUMOC]
obnacTell MPUMEHEHHS ATIOMHUHHS U €ro CIUIABOB OT CBOMC
3TuX BenlecTB. [IpoBOANTE pacu€Thl M0 XUMUYECKUM PopMyria
Y YPAaBHEHUSM PEAKIUi, MPOTEKAIOIINX C YYaCTUEM aJTFOMUHE
U €T0 COCTMHECHUH
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Keneso wu ero
COETMHEHUS

XapakTepu3oBaTh IOJOKEHHUE JKejle3a B TMEPHOIUYECKC
cucremMe xuMuuyeckux osnemeHToB JI. WM. Mennaeneesa
0COOEHHOCTH CTPOCHHS aToMa JKelesa.

OnuceiBaTh (pU3NUECKUE U XMMHYECKHE CBOWCTBA KEJE3
MOATBEPIKJasi X COOTBETCTBYIOIIMMHU YPaBHEHUSIMHU PEAKIU
OOBACHATh HAIMYME JABYX T€HETUYECKHX PSJIOB COCIUHEHY
xeneza Fe?* u Fe® . YcranaBnmearh 3aBHCHMOCTB 06IACTE
MIPUMEHEHHUS JKeJie3a U €r0 CIUIaBOB OT CBOMCTB ATHUX BEIIECT
[TpoBOAMTE pacU€ThI 10 XUMUYECKUM (HOpMYJIaM U YpaBHCHHSI
peaKIuii, MPOTEKAIOIIUX C YYACTUEM KeJe3a U €ro COCAMHEHN
HaGmromate u omuchiBaTh peakIMU MEXIy BeElIECTBAMHU
TTOMOIIIBIO PYCCKOTO (POTHOTO) SI3bIKA M SI3bIKA XUMHH

IpakTuyeckas
padora

Pemenune
AKCIIEPUMEHTAIBHBIX
3a7a4 o TemMe
«MeTtamib»

DKCIepUMEHTaJIbHO UCCIIEA0BAaTh CBOMCTBA METAJNIOB U ¥
COCIIMHEHUH, peIIaTh SKCICPUMEHTAIBHBIC 3aJadll IO TeM
«Metamney. Pabotath ¢ s1abopaToOpHBIM 00OpYIOBaHUEM
HarpeBaTeIbHBIMU MPUOOPAMH B COOTBETCTBUHM C IpPABUIIAN
TeXHUKH Oe3omacHocTu. HalmomaTe cBOWCTBA METAIIJIOB U T
COCIMHECHUM.

OnuceiBaTh XMUMHYECKHH JKCHEPUMEHT C  TOMOIIb
pycckoro (poaHOro) s3blKa W si3blka XuMuu. DopmynupoBas
BBIBOJIBI TI0 pe3yJbTaTaM MPOBEACHHOTO OSKCICPUMEHT
Onpenensate (UCXOAs W3 Y4yeOHOM 3agadu) HEOOXOIUMOCT
WCTIOJIb30BaHUS HAOIOJCHUS WIIM DKCIIEPUMEHTA

Koppo3sus
METAJUIOB U CIIOCOOBI
3alIUTEI OT Heé

OOBSICHATH MOHATHE «KOPPO3Us». Paznuyarh XUMHUYECKY
U JJIEKTPOXMMHYECKYI0  Koppo3uio.  Mimoctpuposa’
npuMepaMu MOHSATUA «KOPPO3US», «XUMHUUYECKass KOppO3us
«QIEKTPOXUMHUYECKAs KOPPO3Us». XapaKTepu3oBaTh CIOCOO
3allMThl METAJUIOB OT KOPPO3HUH
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Meransl B
npupoge. Ilonsarue o
METaJUTypruu

KnaccuduuupoBate  ¢GopmMbl  NPUPOAHBIX  COCAHHEHE
METaJIJIOB.

XapakTepu3oBaTh 00IIMe CIIOCOOBI TOMTYYEHHUS METaio
MUpO-, TUAPO- M IIEeKTpoMeTaypruto. KoHKpeTusuponas
CHOcOOBI TOJYYEHHsS] METAJJIOB NpPUMEpaMH M YpPaBHEHUSIM
peakuuii ¢ COCTaBICHHEM IIEKTPOHHOTO OajaHca.

OnwuceBaTh JOMEHHBIH TPOIECC U DICKTPOIUTHICCKC
MOJTyYeHHE METAIJIOB.

Paznuyate 4€pHbIE M IBETHBIE METAJUIBI, YYTYH U CTaIb

O0o001IEHNE
3HAHUU 0  TeMe
«MeTauiel»

[IpoBOANTH OIIEHKY COOCTBEHHBIX JOCTH)KCHUN B YCBOCHV
TEMBIL.

KoppektupoBars cBOM
IUIAaHUPYEMBIM PE3YJIbTAaTOM.

[Tonyyarp XuMuyeckyro HHQOpMAIMM U3 Pa3IUYHb

3HaHUuA B COOTBCTCTBHUHU




VCTOYHUKOB.

[IpencraBnate uHGOpManUoo Mo TemMe «MeTamibl» B BHJ
TaOIUIL, CXEM, OINOPHOIO KOHCIIEKTa, B TOM YHCIIE
npuMeHennem cpencts UKT

KoHnTtponbHas
pabot 1o TeMe
«Meranab

XuMus U OKpy:Kaomas cpena (2 4)

XUMHAYECKUN
COCTaB IJTAHETHI
3emMits

1

WnrerpupoBatrh cBeneHus no ¢uznyeckor reorpaduu
3HaHUs 0 XUMUYECKOU OpraHu3aluu TIJIaHETH
XapakTepru3oBaTb ~ XUMUYECKHMH  COCTAB  TE€OJOTHYECKE
o0osiouek 3emin. Paznuyars MUHEpasbl U TOPHBIE TOPOJIBI

Oxpana
OKPYXaIoIIeH Cpebl
oT XUMHUYECKOTO
3arpsi3HEHUs

XapakTepu3oBaTh HCTOYHHUKH XUMUUYECKOTO 3arps3HEHI
OKPY>Karolle Cpeabl.

OnuceiBaTh  TVIOOQTBHBIE  AKOJOTUYECKHE  MPOOJIEME
CBS3aHHBIE C XHMHMYECKUM 3arpsisHeHueM. Ilpemmarats Imy:
MUHUMM3ALUUA BO3JEUCTBUS XUMUUYECKOTO 3arpsA3HEHUS I
OKpyXaroIyw cpeny. lIpuBoauTs mpumepsl MEXITYHAPOIHOI
COTPYJIHUYECTBA B 0O0JACTH OXpaHbl OKPYXKAIOIIEH Cpelbl (
XUMHUYECKOTO 3arpsI3HEHUS

O0001meHHe 3HAHUI 110 XUMHH 32 KYPC OCHOBHOM IIKOJIBI.
IMoaroroBKa K 0CHOBHOMY rocyaapcrBeHHomy 3k3ameny (OI'9) (7 u)

BemecTBa

1

[Ipencrapnsate uHpopManuto mo Teme «llepuogmaecky
3aKOH W nepuoauyeckas cucrtema . . MenpaeneeBa B CBel
TEOPUH CTPOEHHUS aToMa» B BHJE TaOJUIl, CXEM, OMOPHOI
KOHCIIEKTa, B TOM yucie ¢ npuMmeHenneM cpeacts UKT.

BrinmosnHaTe TecToBble 3adaHug 1o Teme. [lpemcraBis:
nHpopManuio 1o Teme «BHUIbI XMMHYECKOW CBSI3U U THII
KPUCTAJUIMYECKUX PEIIETOK. B3anMOCBA3b CTPOEHHS U CBOWC]
BEIIECTBY» B BHJIE TAOJUII, CXEM, OTMIOPHOT'O KOHCIIEKTa, B TO
yucie ¢ npuMmeHenueM cpeacts UKT

XUMAYECKUE
peakuuu

[Ipencrapnsate uHpopManuio mo Teme «Kimaccudukarr
XUMHYECKUX PEaKIUi MO pPAa3IMYHBIM MPU3HAKam» B BU]
TaOJMUI, CXeM, ONOPHOTO KOHCIIEKTa, B TOM YHCIE
npumeHeHneM cpeAcTB UKT. BoImonHITh TECTOBBIC 3ajaHUs T
TEME.

XapakTepu3oBaTh OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHE
peakiuy, OKHUCIUTCIIb ¥  BOCCTAHOBHUTEIIb. Otnnya’
OKHUCJIUTEILHO-BOCCTAHOBUTEIIBHBIE  PEAKIUU OT  PEeaKIly
oOMeHa. 3anuceBaTh ypaBHEHUS OKHUCITUTEITHH!
BOCCTAHOBHUTEIBHBIX  pEaKIUd ¢  TIOMOIIBIO  METO]
AJIEKTPOHHOTO OayiaHca
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OCHOBEI
HEOpraHUYeCKOU
XUMUU

Xapaktepu3oBarb 00IIMe, 0OCOOCHHbIE U WHAWBUIYaJIbHb
CBOMCTBa KHCJIOT, OCHOBAaHMW M COJIEH B CBETE TEOPV
AJIEKTPOIUTUYECKON TUCCOLIUALIUH.

AprymMeHTHUpOBaTh BO3MOKHOCTh MPOTEKAHUSI XUMUUYECKY
peakuuii B PacTBOpax JIIEKTPOJIUTAX HCXOId W3 YCIOBH
KnaccudunupoBaTth HeopraHW4YecKre BeIIECTBa MO COCTaBY




CBOICTBaM. [lpuBoauTh  TpUMEPHl  MPEACTABUTEIIE
KOHKPETHBIX KJIACCOB U IPYNI HEOPTAHUYECKUX BEIIECTB

[loBrOopenne  u
00001IeHrE TT0 TEME.
Iloaroroska K
KOHTPOJIbHOU paboTe

BreInoaHATE TECTHI U YHOpaXXHCHUA, PCIIATh 3aJa4u 110 TEM
HpOBOI[I/ITB OLCHKY COOCTBEHHBIX JOCTHKEHUH B YCBOCHU
TCMBEI. KOppCKTI/IpOBaTB CBOHM 3HaHHA B COOTBCTCTBHHU
IIaHUPYCMBIM PC3YyJIbTATOM

KoHnTtponbHas
pabota (UTOrOBas IO
Kypcy OCHOBHOM
IITKOJTBI)

Ananus
KOHTPOJIbHOU
pabotel. [logBenenue
UTOTOB rojia
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Pe3epBHoOe
Bpemsi




