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1. Ilmanupyemble NpeIMeTHbIE Pe3yJbTATHI 0CBOEHUS
o0pa3oBaTeIbHOM NPOrpaMMbl 10 XUMHUH

Bunpl, popMbel 1 comepkaHue BOCIUTATEIHLHOW pabOTHI, MPUMEHSEMBIE HAa ypOKax
XUMUH.

[IpakTrueckas peanu3anus LENIH W 337a4 BOCIHUTAHMS OCYIIECTBIISIETCS B paMKax
CJIEYIOIIUX HAMpPaBJIECHUN BOCIUTATEIBHON paOOTHI MIKOJIbI, YTOO JIMYHOCTHBIC PE3YyJIbTAThI
OCBOCHHS MPOrpaMM HAyaJbHOTO OOIIEro oOpa3oBaHUS U CPEAHEro o0uIero oOpa3oBaHUS
JOJDKHBI OTPa’kaTh TOTOBHOCTH OOYYAIOIIUXCS PYKOBOACTBOBATHCS CUCTEMOM MO3UTHUBHBIX
[EHHOCTHBIX OPUEHTALIMM U PACIIMPEHUEM OIIbITa ACSITEILHOCTU Ha €€ OCHOBE U B MPOIECCe
peanu3ald OCHOBHBIX HAMPABICHUNA BOCHUTATEIBHOW JEATEIBHOCTH, B TOM 4YHUCJE IO
CJIEIYIOIIUM HaIpaBJICHUSIM:

[InanupyemMble peAMETHbIE PE3YNIbTaThl OCBOEHUSI 00pa30BaTEIbHON MPOTrpaMMBbI 1O
XuMuu

JIMYHOCTHBIE Pe3yJIbTaThl

1. I'pascoanckoe s6ocnumanue:

- MPEJICTABJICHUE O COLMAIIbHBIX HOPMAaX W MPaBUJIaX MEXIUYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE, C(POPMUPOBAHOCTh KOMMYHMKATUBHBIX KOMIIETEHTHOCTEH B OOIIECTBEHHO
M0JIE3HOM, y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKON U APYTUX BUJAX JIEATEIbHOCTH;

TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESITEIIBHOCTU MPHU BBHIMOIHEHUU YU€OHBIX,
MO3HABATENIbHBIX 3a/1a4, BBIMIOJHEHUE XUMHUYECKUX IKCIIEPUMEHTOB, CO3/JaHHE YUYEOHBIX
MPOEKTOB; CTPEMIJIEHHE K B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIIM B MPOLIECCE ITOM yueOHOM
JEATEIIbBHOCTH; TOTOBHOCTh OIIEHMBATh CBOE MOBEJIEHUE M IMOCTYIKH CBOMX TOBApHILEH C
MO3UIIMU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB.

2. [laTpuoTHYecKkoe BOCIUTAHME:

- I[IEHHOCTHOE OTHOIIEHHE K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HAcCJEeIWI0, MOHUMAHUE 3HAYCHUS XMMUUYECKOM HAayKu B >KM3HH COBPEMEHHOTO
o01ecTBa, cnocoOOHOCTh BIAJETh JOCTOBEPHON MH(pOpMAIMEN O EPEIOBbIX TOCTHKEHUSIX U
OTKPBITUSX MUPOBOM U OT€UECTBEHHON XUMUU, 3aMHTEPECOBAHHOCThH B HAYUHBIX 3HAHUSAX 00
YCTPOMCTBE MHUpa U OOLIECTBA.

3. JIlyXOBHO — HPABCTBEHHOE BOCIIUTAHUE.

4 .IcTeTn4ecKoe BOCIIUTAHME.

5. ®usuyeckoe BocnuTtaHue, GopMuUpPOBaHMEe KYJIbTYPbl 3I0POBbA H
IMOIMOHAJIBLHOIO 0JIaronoJIyYns:

- OCO3HAaHHWE LIEHHOCTH HW3HH, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKU Ha 37I0POBBIM 00pa3 >KW3HHM, OCO3HAHUE TMOCICACTBUN M HEMPHUSTHE BPEIHBIX
mpUBBIUCK (YIIOTPEOJIEHUS aTKOroJisi, HAPKOTUKOB, KYpEHUs), HECOOXOIUMOCTh COOJIIOICHMUS
npaBuil 0€30MaCHOCTH MPU OOPAIICHUH ¢ XUMHUYECKHUMH BEIIECTBAMU B OBITY M peabHOU
KU3ZHU.

6. TpynoBoe Bocnnuranue:

- c(hopMUPOBAHHOCTh MHTEpPECa K MPAKTUYECKOMY H3Y4YEHHUIO Npodeccuil u Tpyna
Pa3IMYHOrO POJIa; YBAXKEHHE K TPYAY M pe3ysbTaTaM TPYJIOBOM NeATEIbHOCTH, B TOM YUCIE
Ha OCHOBE TMPUMEHEHMs] TPEAMETHbIX 3HAHMM TI0 XUMHHU;, OCO3HAHHBIA BBIOOD
WHIMBUAYAJIbHOW TPAeKTOPUU TMPOJOJDKEHUs] O0O0pa3oBaHMUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCTIEIITHOM



npopECCUOHAILHON JICATEIPHOCTH W Pa3BUTUS HEOOXOIUMBIX YMEHHI; TOTOBHOCTB
aIanTHPOBATHCS B MPOGECCUOHATBHOU Cpejie.

7. IK0JIOrHYecKoe BOCIIUTAHHE:

- c(hOpMHUPOBAHHOCTH DKOJIOTHYECKHU I1€JIeCOO0Pa3HOTO OTHOMICHHUS K MPUPOJAE Kak
VMCTOYHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, TOHUMAHUS IIEHHOCTH 3/I0POBOTO U
6e3omacHOro 0Opasa >KU3HHU, OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DU3UIECKOMY U
MICUXUYECKOMY 3/I0POBBIO, OCO3HAHUSA IIEHHOCTH COOJIOJICHHS TIpaBWI ©O€30MacHOIO
MOBEJICHUS MPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYaAllUsIX, YTPOXKAIOIIMX 3J0POBHIO U
J)KU3HHU JIFOCH;

- (opMHpOBaHHE CIIOCOOHOCTH MPHUMEHATh 3HAHMS, IOJydaeMble IPU H3YYCHUU
XUMHHM, U1 PEUICHUS 3aJ1ad, CBSI3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPEAOM, MOBBIIICHUS
YPOBHSI JKOJIOTHYECKOW KYJIbTYpPbl, OCO3HAHHUS TJIOOAJIBHOTO XapaKTepa ASKOJOTHUYECKUX
npo0JieM U MyTeH UX PEeIIeHUs MOCPEICTBOM METOJIOB XUMUH;

- (opMHpoBaHUE IKOJIOTUYECKOTO MBIIUICHHS, YMEHHUSI PYKOBOJCTBOBATHCS UM B
MMO3HABATEIbHOW, KOMMYHUKATUBHON U COIMAIIBHOM MPAKTHUKE.

8.IleHHOCTH HAYYHOI'0 NO3HAHMS!

-  MHPOBO33PEHUYECKHE TPEACTABICHUS O BEIIECTBE M XHUMHUYECKOM pEaKINH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U COCTABJISIOIIMX OCHOBY IS
MOHUMAHUSl CYIIHOCTHM HAy4YHOW KapTUHBI MHpA; TMPEJACTaBICHUE 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTUS MPUPOJBI, B3aUMOCBS3SX YEJIOBEKA C IMPUPOJHOU CPENOU, O
pOJIM XMMHH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

- c(OpMHUPOBAHHOCTH TMO3HABATEIHHBIX MOTHBOB, HAIPABJIEHHBIX Ha IMOJTy4YCHUE
HOBBIX 3HAHUM MO XUMUHU, HEOOXOIMMBIX JJIsi OOBSICHEHUs] HAOIIOJAEMbIX IMPOIIECCOB H
SIBIICHUI;

- chopMUpOBaHHOCTH MMO3HABATEIHHOM, MHOOPMAITMOHHON U YUTATENBCKON KYJIbTYPHI,
B TOM YKCJIC HaBBIKOB CaMOCTOSITEIbHOM PabOThl C Y4EOHBIMU TEKCTaMH, CIPaBOYHOM
JUTEPaTypOr, TOCTYMMHBIMU TEXHUYECKUMU CPEeACTBAMU MH(GOPMAIIMOHHBIX TEXHOJIOTH;

- c(OpMHUPOBAHHOCTh HWHTEpeca K OOYYEHUIO M TO3HAHUIO, JIFOOO3HATEIHHOCTH,
TOTOBHOCTH M CHOCOOHOCTM K C€aMOOOpa30BaHUIO, MPOEKTHOM W UCCIEA0BATEILCKOM
JEATEeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HampaBJIEHHOCTH W YypPOBHS OOy4YEHUS B
JAJbHEUILIEM.

Kaxxnoe u3 HuX mpeacTaBieHo B COOTBETCTBYIOLIEM MOJYJIE.

Memanpeomemmoie pe3ynomamot

B cocraBe MeranpenMeTHBIX PE3yJbTaTOB BBIACISAIOT 3HAUMMBbIEC A1 POPMHUPOBAHUS
MUPOBO33pEHUSI OOIICHAYYHbIC TOHATUS (3aKOH, TEOpHUs, NPUHIMIM, THUIOTEe3a, (akKT,
CUCTEMA, MPOLECC, IKCIEPUMEHT U Jp.), KOTOPbIE MCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeaMeTax M MO3BOJIAIOT Ha OCHOBE 3HAHUM M3 ATHX IMpeaMeToB (HOPMHUPOBATH
MPEICTABICHUE O LIEIOCTHOW HAYYHOW KapTUHE MUpPa, U YHUBEpCAIbHbIC YYEOHbIE EHCTBUS
(mo3HaBaTeabHbIE, KOMMYHUKATHBHBIC,  PETYJISTUBHBIE), KOTOpble  OOECIEYUBAIOT
(dbopMHpOBaHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILECTBJICHUIO
y4eOHOM eI TEHLHOCTH.

MeranpeaMeTHble PE3yNbTaTbl OCBOEHUS 00pa30BaTEIbHOM MpPOrpaMMbl MO XHUMHUU
OTPaXaroT OBJIAJICHUE YHUBEPCAJIbHBIMU [I03HABATEIILHBIMU IEMCTBUSAMU, B TOM YHCIIE:

ba3oBbIMH JIOTHYECKMMU AeHCTBUAMM



1) ymeHueM MCronb30BaTh MPUEMBI JIOTHUECKOTO MBIIUJIEHUS TPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICI XHUMHYECKUX TMOHSITUM (BBIIENSATh UX XapakKTepHbIE MPU3HAKH,
YCTaHABJIMBAaTh B3aUMOCBS3b C JPYTMMH TOHATHSIMHU), HWCHOJIb30BaTh TMOHSATHUS IS
OOBSICHEHUS] OTACNbHBIX (DAKTOB M SBJICHWH; BHIOMpATh OCHOBAHHUA W KPUTEPUU IS
KJIaCCU(PUKAIMU XUMUYECKUX BEUIECTB U XUMUYECKUX PEaKIUil; yCTaHABIUBATH TPUYUHHO-
CJIEICTBEHHBIC CBS3M MEXAY OOBEKTAMH HW3YUYCHHs; CTPOUTH JIOTMUECKUE PACCYKICHUS
(MHIYKTUBHbBIE, J€AYKTHUBHBIE, [10 AHAJIOTHH); I€JaTh BBIBOJIbI U 3aKIIFOUEHHUS;

2) yMeHHMEM TMPUMEHATh B TMpOIECCe TO3HAHUS TMOHATUS (IPEeIMETHbIE U
MeETaIpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIHM, HCIOJIb3yEMbIE B XHMHH,
npeo0pa3oBbIBaTh IMIMPOKO MPUMEHAEMbIE B XHMHUHU MOJEIbHBIE TMPEACTaBICHUS —
XUMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA), XUMUYecKas (opMmyjia U ypaBHEHHE XHUMHYECKOMU

pC€akonuu — IIpU PCHICHUU y‘{e6HO-H03HaBaTGHLHBIX 3agad, C y‘IéTOM OTHX MOJICJIBHBIX
Hpe,IICTaBJIGHI/Iﬁ BBIABJIATE MW XAPAKTCPU30BATL CYIICCTBCHHBIC IIPU3HAKU H3YYaCMbIX
OOBEKTOB — XHMHUYECKHX BCHICCTB M XHUMHYCCKHX peaKHHﬁ; BBIABJIAITDH O6HII/I€

3aKOHOMEPHOCTH, MPUYUHHO-CJIEICTBEHHBIE CBA3M W TNPOTUBOPEUHsS B H3Yy4aeMbIX
npoleccax W SIBJIICHUAX; MpeasiaraTh KPUTEPUM MJIs BBIABICHUSA 3THUX 3aKOHOMEPHOCTEHN H
MPOTUBOPEUHIL; CAMOCTOSTENILHO BBIOMpPATh CIOCOO pelleHusl yueOHOU 3aaun (CpaBHUBATH
HECKOJbKO BApUAHTOB pEIICHMs, BbIOMpaTh HauOoliee MNOAXOMAUIMH C  y4ETOM
CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPUEB);

ba3zoBbiMu ucciie10BaTeIbCKUMHU AeHCTBUAMM

3) yMeHHEM UCHOJb30BaTh IOCTAaBJICHHbIE BOIMPOCH B KAadyeCTBE WHCTPYMEHTa
NO3HAHMs, a TaKXKe B KauecTBE OCHOBBI Ui (OPMUPOBAHUS TUIOTE3bl IO HPOBEPKE
IIPaBUJIBHOCTH BBICKA3bIBAEMBIX CY>KJICHUN;

4) nmnpuoOpereHue ombITa MO IUIAHUPOBAHUIO, OPTraHU3allUd W MPOBEICHUIO
YUEHUYECKUX SKCIEPUMEHTOB: YMEHHE HaOJI0JaTh 32 XOJOM Ipoliecca, CaMOCTOSTEIbHO
IPOrHO3UPOBATh €r0 pe3ysbTar, (GOpMyIHpPOBaTh O0OOOIIEHHS W BBIBOJABI IO pe3yJibTaTaM
IPOBEJAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJEIaHHON paboTe;

Paboroii ¢ undopmanmei

5) yMeHueM BbIOMpaATh, AHAIMU3UPOBATH M HHTEPIPETHPOBATH HHPOPMALIMIO
pa3IMYHBIX BUJIOB U (DOPM MPECTABICHUS, MTOTYYaEMYI0 U3 Pa3HbIX UCTOYHUKOB (Hay4HO-
NoMyJsipHasi JIMUTEpaTypa XUMHUYECKOTO COJIEpKaHMs, CIPAaBOYHBIE MOCOOUS, PECYPCHI
WNHuTepHeTa); KpUTHYECKH OLIEHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HHPOPMALIUIO;

6) yMeHuEM MPUMEHATh pa3IUYHble METOAbl W 3alpoChl MPU IMOUCKE U OTOOpE
UHGOpPMAIlMU U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAUMBIX JJIsi BBIIIOJHEHUS Y4E€OHBIX U
NO3HABaTEJIbHBIX 3aJa4  ONpEAeNIEHHOro THIa; NpUOoOpeTeHue omnblTa B 0o0NacTu
UCIOJIb30BaHUsl MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJaJleHUE KYJb TypOu
AKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX TOHUCKOBBIX CHUCTEM; CaMOCTOATEIBHO BbIOHUpATh
ONTHUMAaJIbHYI0 (POpMYy MpeacTaBIeHUs UHPOPMAMN U WUTIOCTPUPOBATH pelllaeMble 3a7aun
HECJIO)KHBIMHU CXeMaMH, TuarpaMmamu, IpyruMu popmamu rpa@uky 1 uX KOMOMHAIMSIMUY;

7) yMEHHMEM WCIOJNb30BaTh M  aHAIW3WPOBATh B Tpolecce Y4eOHOUW U
UCCJIeI0BATENBCKON AEATENBHOCTH MH(POPMAIIUIO O BIMSHUU MPOMBIILIEHHOCTH, CEITBCKOIO
XO03I1CTBA ¥ TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOLIEH IPUPOIHON CPENbI;

YHuBepcaJibHBIMU KOMMYHUKATUBHBIMHY /1€/iCTBUSIMH

8) ymeHueM 3ajlaBaTh BOINPOCHI (B XOJ€ AWaiora W/Wiu JUCKYCCHUU) MO CYIIECTBY
o0cyxmaemMoil TeMbl, (HOPMYJIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBITTOJIHEHUS
MPEIOKEHHON 3a/1a4H;



9) npuoOpereHue oOmbITa MNPE3CHTAIMU PE3YJIbTATOB BBIMIOJIHEHUS XUMHUYECKOTO
AKCIIEpPUMEHTA (JTA0OPAaTOPHOTO OIbITa, Ja00OpPaTOPHOM PabOTHI IO MCCIIEIOBAHUIO CBOWCTB
BEIIECTB, y4eOHOTO MPOEKTA);

10) 3amHTEpEeCOBAaHHOCTH B COBMECTHOM CO CBEPCTHHKAMHU TIO3HABATEIHLHOU U
UCCIIEIOBATENBCKOM JIEATEIHHOCTH MPHU PEIICHNH BO3HUKAIOIIUX MPOOieM Ha OCHOBE yuéTa
0OIIMX WHTEPECOB M COTJIACOBAHMS MO3UIMNA (0OCYXKIEeHUS, OOMEH MHEHUSMHU, «MO3TOBBIC
MTYPMBD», KOOPJWHAIIUS COBMECTHBIX JCUCTBHUI, ONpENeeHUE KPUTEPUEB IO OIICHKE
KaueCTBa BBIIIOJIHEHHOU PabOThI U 1. );

YHuBepcaJabHbIMU PeryJsiTHBHBIMY /I€/iCTBUSIMH

11) ymeHMeM CaMOCTOSITENIbHO ONPEEHsITh IENN JAESITeIbHOCTH, IUIAaHUPOBATH,
OCYUIECTBJISITh, KOHTPOJUPOBaTh W TMPU HEOOXOAMMOCTH KOPPEKTUPOBATH  CBOIO
JeATEIIbHOCTh, BBIOMpaTh HaumoOosiee HhPEKTUBHBIE CMOCOOBI pelieHus YYeOHBIX W
MO3HABATEIIbHBIX 33/a4, CAMOCTOSITEIbBHO COCTABIIATh WJIM KOPPEKTUPOBAThH MPETIOKEHHbIN
QITOPUTM JICMCTBUM TIPH BBIMOJHEHUH 3aJaHUN C y4E€TOM IIOJYYEHHs] HOBBIX 3HAHUU 00
U3y9aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX; OICHUBATh COOTBETCTBHUE IOYYECHHOTO
pe3ysbTaTa 3asABICHHON LIENH;

12) yMeHHEM HCITOIB30BaTh W aHAJTU3UPOBATh KOHTEKCTHI, MIPEIaracMbie B YCIOBUN
3aJaHUil.

Ilpeomemmnuie pe3ynomamul

B cocraBe mpeaMeTHBIX pe3yJbTATOB MO OCBOCHHUIO OOSA3aTENBHOTO COACPIKAHUSA,
YCTAaHOBJICHHOTO JIAHHOW TNPUMEpPHON pabouelt mporpaMMol, BBIJCISIIOT: OCBOEHHBIC
0o0y4JaronMMucs Hay4dHble 3HAHUSA, YMEHHUS M CIOCOOBI JIeWCTBHM, crenuduueckue s
npeaMETHON 00JacTH «XUMHS», BUJBI NEATEILHOCTH MO TMOJYyYEHUIO HOBOTO 3HAHUS, €T0
WHTEPIpETallui, MNPeoOpa3OBaHUI0 W TMPUMEHEHHIO B PAa3IMYHBIX YYEOHBIX W HOBBIX
cutyanusx. lIpenMerHbie pe3yibTaThl MPEJICTABICHBI MO TojJaM OOY4YeHHS U OTpaXkaroT
c(hOpMHUPOBAHHOCTD y O0YUAIOIIUXCS CIACAYIONUX YMEHUIA:

8 KIIACC

1) packpeiBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMIOHATHI: aToM, MOJIEKYJIa,
XUMHUYECKUN BJIEMEHT, MPOCTOE BEIIECTBO, CJOKHOE BELIECTBO, CMECh (OJHOpOAHAs M
HEOJHOPOJIHAA), BAJIECHTHOCTh, OTHOCUTENIbHASI aTOMHASI M MOJIEKYJISIpHAsl Macca, KOJIMYeCTBO
BEILIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas A0JII XMMUYECKOrO AJIEMEHTA B COCIUHEHHH,
MOJISIpDHBIN 00BEM, OKCHJI, KHCIIOTa, OCHOBAHHE, COJIb, DJIEKTPOOTPUIIATEILHOCTh, CTEIICHb
OKHUCJICHUSI, XUMHUECKas peakius, KiacCuUKaIMs peakluuil: peakiuu COeIUHEHUS,
peakiuy PasIoKEeHHs, PEaKIMU 3aMEIEeHUs, Peakluu OOMeHa, 9K30- U IHAOTEPMUUYECCKUE
peakuuu; TEroBor A(QeKT peakiuu; sSapo aToma, SJICKTPOHHBINA CIIOW aToMa, aTOMHAas
opOuTanb, paaguyc aToMa, XUMHUYECKasi CBSI3b, TOJIAPHAS U HETIOJISIPHAST KOBAJEHTHAsS CBSI3b,
WOHHAs CBA3b, WOH, KaTUOH, aHHUOH, PAacTBOp, MaccoBas J0Js BellecTBa (MPOIEHTHAs
KOHIIEHTpAIs1) B paCTBOPE;

2) WITIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHMUYECKHUX MOHATUH (cM. m. 1)
MPUMEHSITH OTU TIOHSTHUS MPU OMKMCAHUH BEIIECTB U UX MPEBPAIICHUI;

3) HMCHOJB30BATh XMMHUYECKYI0 CHMBOJIUKY HJisi COCTaBlIeHHS (OpPMYJ BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLIAM;

4) onpenensTh BaJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX; CTENEHb
OKHCJIEHUS DJIEMEHTOB B OWHApHBIX COEJAMHEHMSX; MPUHAMJIEKHOCTh BEIIECTB K



onpeneaeHHOMY KJIacCy COeIMHEHUM 1o (opMysaM; BUJI XUMUYECKOHN CBA3M (KOBaJIEHTHAS U
WOHHAs) B HEOPTAaHUYECKUX COSAMHEHUSX;

5) packpsiBaTh cMbicha [lepuoanueckoro 3akona J[. 1. MenaeneeBa: 1eMOHCTPUPOBATH
MOHUMAHUE TIEPUOJUYCCKON 3aBHCHMOCTH CBOWCTB XHMHUYECKHX OJJIEMEHTOB OT WUX
noyioxkeHus B [leprogmdeckoit cucteme; 3aKOHOB COXPAHEHUST MACChI BEIIECTB, TOCTOSTHCTBA
COCTaBa, aTOMHO-MOJICKYJIIPHOTO yU€HHs, 3aK0OHa ABOTAJIpO; OMMCHIBATh U XapaKTEPU30BaTh
Tabnmuunyto ¢hopmy [leprnonuyueckoit CUCTEMBbI XUMUYECKUX JIEMEHTOB: Pa3ndaTh MOHITHS
«raaBHas noArpynmna (A-rpynmna)» u «modouHas noarpyimna (b-rpyrma)», Maibie U 00JbIIIHe
NEPHUOJIbI; COOTHOCUTH OOO3HAuYEHUs, KOTOpble HMelTcs B Tabmuie «llepuonnueckas
cucteMa xumudeckux anemeHToB J[. . MeHneneeBa» C 4YHMCIOBBIMH XapaKTepUCTUKaAMU
CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsia siApa, OOIIee YUCIIO IIEKTPOHOB
U pacrpeieieHHe UX MO0 SJEKTPOHHBIM CJI0SIM);

6) KiIaccu@uIMpOBaTh XHWMHUYECKHE DJIEMEHTHI; HEOPraHWYECKHUE BEIECTBA;
XUMHUYECKUE peakIuu (10 YUCIy W COCTaBy YYAacCTBYIOIIMX B pPEAKIMHU BEIIECTB, IO
TEII0BOMY 3P (DEKTY);

7) xapakTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB, MOATBEPKAast ONMMCAaHWE  TPUMEPAMH  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUICCKUX PEAKITUH;

8) MPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX Ka4E€CTBEHHOTO COCTaBa;
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKHUX TTPEBPAIICHANA B PA3IMYHBIX YCIIOBUSX;

9) BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYJISPHYI0O W MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJK0 XHMHUYECKOrO JJIEeMEHTa 1o (OpMyJie COEIUHEHUS; MAaCCOBYIO JOJIIO
BEII[ECTBA B PACTBOPE; MPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU PEaKIINH;

10) np¥MEHSTh OCHOBHBIC OIE€pAIlMH MBICIMTEILHON IEATCIBHOCTH — aHAIU3 M
CHUHTE3, CpaBHEHHE, OO0OOIIEeHHe, CHCTeMaTH3aIio0, KIACCU(UKAIIUIO, BBISBICHHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€d — JJI1 W3YYCHHS CBOMCTB BEIIECTB U XUMHUYCCKHX
peaKIuii; eCTECTBEHHO-Hay4YHbIE METOJbl IIO3HAaHWS — HaAONIOJeHHWEe, W3MEpEHHue,

MOJICJIMPOBAHUE, SKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN );

11) cnenoBaTh TpaBUIaM IOJIL30BAHMSI XUMHUYECKOW TOCYJIOW W J1a0OpaTOpHBIM
o0opynoBaHMEM, a TaKXke mpaBuiamM oOOpalleHusi C BEUIECTBAMU B COOTBETCTBUM C
WHCTPYKIUSAMHU TIO BBITIOJHEHHUIO JTA0OPATOPHBIX XWMHUYECKUX OMBITOB MO TOIYyYEHHUIO U
coOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOIA U KUCIOPOa), TPUTOTOBICHUIO PACTBOPOB C
ONPENECTEHHON MAacCOBOM JOJEH PAaCTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH U MPOBOIAUTH
XUMHUYECKHUE KCIEPUMEHTHI IO PacliO3HABAaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C MOMOIIBIO
WHUKATOPOB (JakMyc, peHon(TalenH, METUIIOPAHXK U JIp.).

9 KUIIACC

1) packpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHSATHI: XUMUYECKUM DIIEMEHT, aTOM,
MOJIEKYJIa, WOH, KaTHOH, AHHWOH, IPOCTOE BEUIECTBO, CJIOXHOE BEIIECTBO, BAJEHTHOCTD,
IIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKUCIEHUS, XUMHUYECKasl PEaKlHs, XUMUYECKAsl CBS3b,
TEIJIOBOM  3(PdexkT peakuuu, MOjdb, MOJSPHBIA 00BEM, PaACTBOP;IJICKTPOJIUTHI,
HEAJIEKTPOJUTHI,  AJEKTPOJUTUYECKas  JUCCOLMAlUs, pEeakuuu HMOHHOro  OoOMeHa,
KaTanum3aTop, XHMHUYECKOE€ paBHOBecHE, OOpaTMMble U  HEOoOpaTUMble peakluu,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHHE U
BOCCTaHOBJICHHE, aJJIOTPONUsl, aMPOTEPHOCTb, XUMHUECKasi CBsI3b (KOBAJIEHTHAsl, MOHHAS,
METAIIMYECKast), KpUCTANIMYEeCKass pEIIETKa, KOpPPO3Hs METAIOB, CIUIABbI; CKOPOCTh
XUMHUYECKOHN peakuu, npeaenbHo qonycrumas konnentpauus (I1J1K) Bemectsa;



2) WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKMX MOHATUH (cM. 1. 1) u
MPUMEHSTH ATH MIOHATHSI IPY OTIMCAHUH BEIIECTB U MX MPEBPAIICHHH;

3) WCTHONB30BaTh XUMHUYECKYI0 CHMBOJIMKY IS COCTaBJICHHS (POpPMYN BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;

4) ompenensTh BaJEHTHOCTh W CTEMEHb OKHUCJICHHS XHUMHYECKHX OJJIIEMEHTOB B
COCTMHECHMSIX PA3JIMYHOTO COCTaBa; MPHHAMICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIAcCy
COCMMHEHHM 0 (popMyiaM; BU XMMHYECKOU CBSI3H (KOBAJICHTHASI, HOHHAS, METALTHYCCKAS )
B HEOPraHUYECKUX COCAMHEHUSX; 3apsii MOHA 10 XUMHUUYECKOU (opMyJie; XapaKkTep Cpelbl B
BOJAHBIX pACTBOpPaX HEOPraHUYECKUX COCAMHEHHM, THUN KPUCTAIUIMYECKON pPEImETKH
KOHKPETHOTO BEIIECTBA;

5) packpeiBath cMbicn  [lepuogmyeckoro 3akona JI. WM. MenaeneeBa u
JEMOHCTPUPOBATh €ro IMOHUMAaHUE: OMHUCHhIBATh M XapaKTepU30BaTh TaOIMYHYIO (popmy
[lepuonuueckoit cHUCTEMbl XUMHUYECKHUX JJIEMEHTOB: pa3iuyaTh IMOHSATUS «TJIaBHAs
noarpynmna (A-rpymma)» u «mnobouynas mnoxarpynmna (b-rpynma)», manple U GoJblme
MIEPUOJIbI; COOTHOCHTH OO0O3HAYCHMS, KOTOPHIE HMMEIOTCS B TEPHOIWYECKON TabmuIe, C
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsi
sqipa, 00IIee YUCIIO AIEKTPOHOB U PACTIPECIICHUE UX TI0 AJICKTPOHHBIM CJIOSIM); OOBSICHATH
o01re 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB 3JIEMEHTOB M MIX COCIMHCHHHA B TIpeaeiax
MaJIbIX TIEPHOJIOB ¥ TJIABHBIX MOATPYII ¢ YIETOM CTPOCHHSI KX aTOMOB;

6) iIaccuPuIMpoBaTh XHWMHUYECKHE DJIEMCHTHI; HEOPTaHWYECKHE BEIIECTBA,;
XUMHUYECKUE peakIuu (10 YUCIy U COCTaBy YYacCTBYIOIIMX B pPEAKIMU BEIIECTB, IO
TersIoBoMy G (DEKTy, 10 UBMEHEHHIO CTENIEHEH OKUCICHUS XUMUYECKUX JIEMEHTOB);

7) XapakTepu3oBaTh (OMUCHIBATh) OOIIHME W CcHElU(PUICCKHe XMMHUUYECKHUE CBOMCTBA
MPOCTBIX U CJOXHBIX BEIIECTB, MOJATBEPXKIasi OMHCAHHWE IMPUMEpPAMU MOJICKYJISIPHBIX U
MOHHBIX YPABHEHHU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUIA;

8) COCTaBIsATh YpPaBHEHHUS JJICKTPOIUTHUYECKOW IUCCOLNMAIMKU KHUCIOT, IIENOYeH u
COJICIH; TOJTHBIC U COKPAIIEHHBIC YPABHEHUS PEaKIUii HOHHOTO OOMEHA; YpaBHEHUS PEaKIIHii,
MOATBEPKIAIONINX CYIIECTBOBAaHUE TEHETUYECKON CBS3M MEXKIY BEHIECTBAMH Pa3IUIHBIX
KJIACCOB;

9) packpbIBaTh CYIIHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MTOCPEICTBOM
COCTaBJICHHS DJIEKTPOHHOTO OajlaHCca ATHX PEaKIIniA;

10) mnporHo3upoBaTh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKHUX TIPEBPAIICHUNA B PA3IMYHBIX YCIOBUSX;

11) BBIUKCIATH OTHOCHTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYFO MAacChl BEIICCTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO JJIEeMEHTa 1o (OpMyJie COEIUHEHUS; MAaCCOBYIO JOJIIO
BEII[ECTBA B PACTBOPE; MPOBOJAUTH PACUETHI TT0 YPABHCHUIO XUMHUYECKOU PEAKIINH;

12) cnefoBaTh TpaBUiIaM IOJIb30BaHHS XHMHUYECKOW TMOCYIOH W J1abopaTOpHBIM
obopynoBaHuMeM, a TaKXke mpaBuiaM oOOpaleHusi ¢ BEIeCTBAMU B COOTBETCTBHHM C
WHCTPYKIIUSIMA TIO BBITIOJTHEHUIO JTAOOPATOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO H
coOMpaHunio ra3000pa3HBIX BEIIECTB (aMMHUAKa U YTIEKHUCIIOTO Ta3a);

13) mnpoBOAUTH pEaKIMH, MOATBEP)KIAAIOIINEG KAYSCTBCHHBIM COCTAaB Pa3IMYHBIX
BCIIIECTB: PACIO3HABATh OIBITHBIM IMYyTEM XJIOPUAOPOMUA-, MOAMI-, KapOoHaT-, docdar-,
CUJIMKAT-, Cylb(aT-, THAPOKCHI-UOHBI, KATHOHBI aMMOHHSI U MOHBI U3YYCHHBIX METAILIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIICCTB;

14) nmpUMEHATh OCHOBHBIC ONEPAIMHM MBICITUTEIIEHON NEATeIbHOCTH — aHalu3 MU
CUHTE3, CpaBHEHHE, 000OIICHHWE, CHCTEMAaTH3allUIO, BBIIBICHUE NPHUYUHHO-CICACTBEHHBIX
CBSI3€H — ISl U3yYEHUS CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUHN; €CTECTBEHHO-HAYYHbIE



METO/Ibl MTO3HAHUS — HAOIIOZEHUE, U3MEPEHUE, MOJICIMPOBAHUE, HKCIIEPUMEHT (peasibHbIN
Y MBICJICHHBIN).

Ocnognvile nonamusa xumuu (Yypo6eHsb AMOMHO-MOIEKYIAPHBIX NPEOCMas1eHUil)

BbInycKHUK Hay4YHuTCsl:

* OIMCHIBATh CBOWCTBA TBEPIBIX, KHJKHX, ra3000pa3HBIX BEMISCTB, BBIACIAT HX
CYIIECTBEHHBIC TIPU3HAKHY;

* XapaKTEePU30BaTh BEIIECTBA II0 COCTaBY, CTPOCHHIO M CBOWCTBAM, yCTaHABJIMBATh
IPUYHHHO-CJICICTBCHHBIC CBSI3U MEXIY JaHHBIMHU XapaKTePUCTUKAMH BEIICCTBA,;

* PaCKpbhIBaThb CMBIC OCHOBHBIX XHUMHUYCCKHUX IIOHATHH «aTOM», «MOJICKYJIay,
«XUMHUYECKHHA D3JIEMEHT», «IPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBO», «BAJICHTHOCTHY,
UCITOJIb3YSI 3HAKOBYIO CHCTEMY XHUMHUMU;

* m300paXkaTh COCTaB IMPOCTCHINIMX BEIICCTB C IOMOIIBI0 XHMHYSCKHX (OpMYIT M
CYIIHOCTh XMMHUYECKUX PEAKIIMI C ITOMOIIbI0 XHMHUYCCKUX YPaBHCHUI;

* BBIYHCIIATH OTHOCUTEIILHYIO MOJICKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB, a TaKXKe
MacCCOBYIO JIOJIFO XHMHYECKOTO 3JIEMEHTa B COCAMHCHHSAX JUIS OICHKH WX IMPAKTHUCCKOH
3HAYUMOCTH;

* CpaBHUBATH 110 COCTABY OKCHJIbI, OCHOBAHHUS, KHCJIOTHI, COJIH;

* KJIacCU(UIIMUPOBATh OKCUABI M OCHOBAHHS I10 CBOWCTBAM, KHCIOTHI M COJIH IIO
COCTaBY;

* ONIMCHIBATh COCTaB, CBOWCTBA M 3HaueHWE (B TIPUPOAC U MPAKTHUCCKOH
JIESTSIIbHOCTH YEJIOBEKA) TIPOCTHIX BEIIECTB — KUCJIOPOJIa ¥ BOJOPOIa;

* TaBaTh CPAaBHUTEIBHYIO XapaKTCPUCTHKY XUMHUYECKHX JJIEMEHTOB M BaKHEHIINX
COCTMHEHHUH €CTeCTBEHHBIX CEMEHCTB MICJIOYHBIX METAJIOB M TAJIOTCHOB;

* [T0JTB30BAThCS TAOOPATOPHBIM 00OPYIOBAaHUEM M XUMHUYECKON TIOCYI0H;

* IPOBOJIUTh HECIOKHBIC XUMHUYECKHE ONBITHI W HAONIOJCHUS 32 H3MCHCHHSIMH
CBOWCTB BENIIECTB B TMpOIECCe UX MPEBpalleHUH; COONIOAaTh TMpaBWiIa TEXHUKHU
0€30I1acHOCTH IIPH MPOBEICHUU HAOIOACHHIA 1 OIBITOB;

* pa3jaMyaTh ASKCICPUMEHTAIBLHO KHCIOTHI W MIEIOYH, IOJIB3YSACh WHIUKATOPAMHU;
0CO3HaBaTh HEOOXOJIMMOCTh COOIIOJIEHUSI MEP O€30MaCHOCTH MPHU OOPAILIEHUH C KUCIOTAMHU
Y IIeJI0YaMHu.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHTHCH:

* 2PAMOMHO 00OPAUAMBCSL C BEUJECMBAMU 8 NOBCEOHEBHOU ICUZHU,

* 0CO3HABAMb HEOOXO0UMOCMb COONOOEHUS NPABUNl  IKOJI02UYECKU 0e30NaAcH020
nogeodetUs 8 OKpycarouel NpupooHol cpeoe;

* NOHUMAMb CMbICA U He0OX00UMOCMb COOI00eHUs NPEeONUCAHUL, Npedazaemvlx 8
UHCMPYKYUSX NO UCNOTIb30BAHUIO NeKAPCMB, CPeOCME ObIMOBOU XUMUU U Op.;

* UCNOIBL306AMb NPUOOPEMENHbIe KItouesble KOMNEMEeHMHOCMU NpU  8bINOJIHeHUU
UCCTIe008AMENbCKUX — NPOEKMO8 NO  U3VHEHUID  CBOUCMS, CNOCoO08 NOAYYeHus U
PACNO3HABAHUSL BEUeCM8;

* PaA3BUBAMb KOMMYHUKAMUBHYIO KOMNEMEHMHOCb, UCHOAb3YS CPeOCmBd YCMHOU U
NUCbMEHHOU KOMMYHUKAYUU Npu padbome ¢ mMeKCmamu Y4yeOHUKa u OONOJHUMENbHOU
JIUMepamypoul, CNpasoOuHbIMU MAOIUYAMU, NPOAGIAMb 20MOBHOCHb K YEANCEHUID UHOU
MOYKU 3PeHUsL NPU 0OCYAHCOCHUU Pe3VTbIMaAMO8 8bINOJIHEHHOU pAOOmbl,

* 00LEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUeCMBAX U XUMUUECKUX Npoyeccax,
KpUMUYecku OMHOCUMbCSA K NCeBOOHAYYHOU UHGOpmayuu, HedoOpOocosecmHol pekiame,
Kacanowericsi UCNOIb308AHUS PA3TUYHBIX 8eUeCa.



Ilepuoouueckuii 3aKkon u nepuoOUUECcKan CUCHeEMA XUMUYECKUX ITIEMEHM 06
. H. Menoeneesa. Cmpoenue eeuiecmaea

BbInyCKHMK HAYYHTCH:

* KTacCU(PUIIUPOBATh XMUMHYECKUE DJIEMEHTHl HAa METAJIbl, HEMETAJUIbl, AJIEMEHTHI,
OKCHJIBI ¥l THAPOKCUIBI KOTOPHIX aM(GOTEPHBI, U HHEPTHBIC JIEMEHTHI (Ta3bl) IJI1 OCO3HAHUS
BAXXHOCTH YIIOPSAIOYEHHOCTH HAYYHBIX 3HAHUU;

* pacKpbIBaTh CMBICH nepuoanueckoro 3akona /1. 1. Menneneena;

* ONMCHIBATh W XapaKTEpHU30BaTh TaOIUYHYIO (OpMYy MEPUOJAMYECKON CHUCTEMBbI
XUMUYECKUX 3JIEMEHTOB;

* XapaKTEPU30BaTh COCTAB ATOMHBIX SIAEP W PACHPENCIICHHE YHUCIIA JJIEKTPOHOB IO
AIEKTPOHHBIM CJOSIM aTOMOB XMUMHYECKHX D3JIEMEHTOB MallblX NEPUOJOB MEPHOIUYECKOM
CHUCTEMBI, a TAK)KE Kalus U KaJablus;

* pa3nu4aTh BUABl XUMHUYECKOW CBSI3U: HOHHYIO, KOBAJICHTHYK MOJIAPHYIO,
KOBAJICHTHYIO HEMOJSIPHYIO U METATNYECKYIO;

* U300pakaTh JIEKTPOHHO-UOHHBIE (HOPMYJIBI BEIIECTB, 00Pa30BAHHBIX XUMHUUYECKUMHU
CBSI3SIMHM Pa3HOTO BUJIA;

* BBISIBJISITh  3aBUCMMOCTh CBOWCTB BEIIECTB OT CTPOEHUS HMX KPUCTALIMYECKUX
PEUIETOK: HOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX, METAJUTMYECKUX;

* XapaKTepU30BaTh XUMHUUYECKHE DJIEMEHTHl U UX COEAWHEHUS HA OCHOBE IOJOKECHHUS
AJIEMEHTOB B MEPUOIUUECKON CUCTEME U OCOOCHHOCTEN CTPOCHUS UX aTOMOB,;

* OIIMCBIBAaTh OCHOBHBIE JTanbl OTKpbITUS [ M. MeHneneeBbIM NEpUOAUYECKOTO
3aKOHa W TEPUOJMYECKON CHCTEMbl XMMHUYECKUX JJIEMEHTOB, KW3Hb W MHOTO0OpPa3HYIO
HAaYYHYIO J€SATEIIbHOCTh YYEHOTO;

* XapakTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUCHUE NIEPUOIUYECKOT0 3aKOHA
Y IEPUOJIUYECKON CUCTEMBI XUMHUYECKUX 3JIeMeHTOB [. V1. MeHneneena;

* 0CO3HaBaTh HAyYHBIEC OTKPBITUS KaK PE3yJbTaT JUIMTEIbHBIX HAOJIOICHU, OMBITOB,
HAay4YHOU IOJIEMUKH, TPEOAOJIEHUS TPYAHOCTEN U COMHEHUHU.

BbInyCKHUK MOJyYUT BO3MOKHOCTh HAYYUTHCS:

* 0CO3HABAMb 3HAYEHUE MeOPemUYecKUx 3HAHUU Ol NPAKMUYECKOU OesmelbHOCmU
uenosexda,

* OnuCvLIBAMb U3VUEHHblE 00BEeKmMbl KAK CUCEMbl, NPUMEHSS JI02UKY CUCMEMHO20
ananuza;

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCMAX NepPUOOUYECKOU CUCMeMbl XUMUYECKUX
9EMEHMO8 0151 00BACHEHUS. U NPEOBUOEHUSL C8OUCTE KOHKPEMHbIX 6eUleCmE,

* pazeusamv UHGOPMAYUOHHYIO KOMNEMEHMHOCb NOCPEOCMBOM Y2lyONeHUs: 3SHAHULL
00 ucmopuu Ccmamo8iIeHUs XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL, NEePUOOUUECKO20
3GKOHA KAK O0OHO20 U3 BANCHEUWUX 3AKOHO8 NpUpoobl, a MAaKHce O COBPEMEHHBIX
00CTMUMNCEHUAX HAYKU U TNEXHUKU.

MHnozooopasue xumuueckux peaxyuii

BbInyCKHUK HAYYHTCH:

* OOBACHATHh CYTh XHMMHUYECKUX TMPOIECCOB U MUX MPUHUMUIUAIBHOE OTIUYHE OT
bu3nUecKux;

* Ha3bIBaTh NPU3HAKK U YCIOBHS MPOTEKAHUSI XUMUYECKUX PEaKLUi;

* YCTAHABIIMBATh MPUHA/JICKHOCTh XUMUYECKON PEaKlMu K ONpPEeAeIEHHOMY THUILY IO
OJIHOMY M3 KJacCU(UKAIMOHHBIX MPU3HAKOB: 1) MO YKCIy U COCTaBY UCXOIHBIX BEUIECTB U
OPOAYKTOB PEaKiuu (peakluyd COENWHEHUS, Pa3JIOKEHHUs, 3aMelIeHUs U oOMeHa); 2) Mo



BBIJIEJICHUIO WX MOTJIOLEHUIO TEIUIOTHI (PEaKIMU SK30TEPMUUECKHE U SHAOTEPMHUECKHUE);
3) M0 M3MEHEHHIO CTETeHEH OKHCIICHHSI XUMUYECKHUX DIIEMEHTOB (PEaKIUU OKUCIUTEIHLHO-
BOCCTaHOBUTEJBbHBIC); 4) 110 00paTUMOCTH Ipoliecca (peakiuyu oOpaTuMbIe B HeoOpaTHMBIE);

* Ha3bIBaTh (DAaKTOPBHI, BIUAIONINE HA CKOPOCTh XUMHUECKHUX PEaKIIHii;

* Ha3bIBaTh (DAaKTOPBHI, BIUSIONINE HA CMEIICHUE XUMUYECKOTO PaBHOBECHS;

* COCTABJIATh YPABHEHUS JIEKTPOJIUTHUIECKON TUCCOUUALMHN KUCIOT, IIEI0YEN, COJIEH;
MOJIHBIE U COKpAIIEHHBIE NOHHBIC YPAaBHEHUS pPeakiuil oOMeHa; ypaBHEHUS! OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN;

* IPOTHO3UPOBATh MPOAYKTHl XHUMHMUYECKHUX peakuuid mo QopMysaM/Ha3BaHUIM
UCXOJHBIX BELIECTB; ONPEAEIATh UCXOHBIE BEIIECTBA MO (POpMyIaM/Ha3BaHUSAM MPOITYKTOB
peakuuy;

* COCTaBJIITb ~ YPABHEHUS  PEAKLUHH, COOTBETCTBYIOUIMX  IIOCIEN0BATEIBHOCTH
(«uenoukey») MpeBpaIEeHUIl HEOPraHUUYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;

* BBISIBJISITH B IPOLIECCE DKCIIEPUMEHTA IPU3HAKU, CBUIECTEIBCTBYIOIUE O IPOTEKAaHUU
XAMHUYECKOMN pEaKIuu;

* IPUTOTOBJISATH PACTBOPBI € ONPENEIEHHOW MAacCOBOW JOJIEM PacTBOPEHHOIO
BEILECTBA;

* OIIPEACIIATh XapaKTep CPelibl BOJHBIX PACTBOPOB KUCJIOT U LIEIOUYEH MO N3MEHEHHIO
OKpacKy UHJIUKATOPOB;

* IPOBOJINTh KAUYECTBEHHBIE PEAKLIUHU, TIOATBEPKIAIOIMINE HAJIUYUE€ B BOJHBIX
pacTBOpax BELIECTB OTAEJIBbHBIX KATUOHOB U aHHOHOB.

BbInyCKHMK IOJIYyYUT BO3MOKHOCTh HAYYHUThCSH:

* COCMABIAMb MOAEKYIAPHbIE U NOJIHbIE UOHHBIE YPAGHEHUS NO COKPAUJEHHBIM UOHHBIM
VpaeéHeHUuaM,

* NPUBOOUMb NpUMEPbL PeaKyutl, NOOMEEPHCOAIOWUX CYULeCMBOBAHUE B3AUMOCEA3U
MedHcOY OCHOBHLIMU KNACCAMU HEOP2AHUYUECKUX GeLecms;

* NPOCHO3UPOBAMb DE3YbMamvl 8030€UCMEUs PA3IUYHbIX (DAKMOPO8 HA U3MeHEeHUe
CKOpOCMU XUMUYECKOU peakyuu,

* NPOCHO3UPOBAMb PE3YIbMaAmvl 8030€UCMBUL PA3TUYHBIX (AKMOPOE HA CMeujeHue
XUMUHECKO20 PABHOBECUAL.

Mmuozoobpazue seuiecme

BbInyCKHMK HAYYHTCH:

* ONPENICINIATh MPUHALJIEKHOCTh HEOPTAHUYECKUX BEIIECTB K OJTHOMY W3 HM3YYEHHBIX
KJIACCOB/TPYIIIT: METAJIBI 1 HEMETAJIJIbI, OKCHIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBIIATH (DOPMYJITBI BEIIECTB O UX HA3BAHUSIM;

* OIPEICIIATh BAJICHTHOCTD U CTETIEHb OKUCJICHUS DJIEMEHTOB B BEIIECTBAX;

* COCTaBIATH (POPMYJIBI HEOPTAHMUECKUX COCTUHEHUHN MO BAJICEHTHOCTSIM M CTETICHSIM
OKHCJICHUSI DJIEMEHTOB, a TaK)Ke 3apsjgaM HOHOB, YKa3aHHBIM B TabJMIlE PacTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJICH;

* OOBSACHATHh 3aKOHOMEPHOCTH U3MEHEHUs] (PU3MYECKUX W XUMHUUYECKUX CBOMCTB
MPOCTBIX BEIIECTB (META/VIOB M HEMETAUIOB) M WX BBICHIUX OKCHJOB, OOpa30BaHHBIX
AJIEMEHTAaMH BTOPOTO U TPETHETO NEPUOIOB;

* Ha3bpIBaTh OOIME XMMHUYECKHE CBOWCTBA, XapakKTEpPHbIE JUIsI TPYIN OKCHIOB:
KHUCJIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

* Ha3pIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapaKTEpHBIC JJIs KaXKJIOr0 M3 KJIACCOB
HEOPraHUYECKHUX BELIECTB: KUCIOT, OCHOBAHUU, COJIEH;



* IPUBOJUTH MPUMEPHl  PEAKUUH, MOATBEPKIAIOIMIUX XUMUYECKHE CBOMCTBa
HEOPraHUYECKHUX BELIECTB: OKCUIOB, KUCIIOT, OCHOBAHUU U COJIEH;

* OTIPE/ICIIATh BEIIECTBO-OKHUCIUTEIh U BEIIECTBO-BOCCTAHOBUTENHh B OKUCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKITUAX;

* COCTaBIIATh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIA OanaHC (sl U3yYEHHBIX PEaKIIii)
0 MPEJIOKEHHBIM CXEMaM PEaKIIHii;

* MPOBOANTH JIAOOPATOPHBIC OIBITHL, TMOATBEPKIAIOININEG XHWMHUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

* POBOJUTH JTAOOPATOPHBIE OMBITHI IO TMOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX
BEILIECTB: BOJIOPO/A, KHUCIOPOJa, YIJIEKUCIOrOo Tra3a, aMMHaKa; COCTaBISITh YpaBHEHUS
COOTBETCTBYIOIIUX PEAKIIUH.

BbinnyCKHMK MOJYYUT BO3MOKHOCTH HAYYHUThCS:

* NPOCHO3UPOBAMb XUMUYECKUE CBOLCMBA 6eujecm HA OCHOBe UX COCmasa u
CMpOeHUs;

* NPOCHO3UPOBAMb  CNOCOOHOCMb — Gewecmea NPOAGISAMb  OKUCIUMENbHbIE  UTU
80CCMAHOBUMENbHBIE CEOUCMBA C YUEMOM CMeneHel OKUCIEeHUs 91eMEeHMOo8, 8X00UUX 8 €20
cocmas;

* GLIABAAMb CYUECMBOBAHUE 2EHEMUUECKOU B3AUMOCBA3U MedHcOy Geuecmeamu 8
PpAOY: npocmoe 8euiecmeo — OKCUO — 2UOPOKCUO — COJlb,

* Xapakmepuzoeams 0codvle CEOUCMBA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU
KUciom,

* NPUBOOUMb NPUMEPbL VPAGHEHUI DeaKyull, Jedcaujux 8 OCHO8e NPOMbIUIEHHbBIX
cnocob08 noyueHus AMMUAKA, CEPHOU KUCIOMbL, YY2YHA U CMATU;

* onucvleams  Quauveckue U  XuMuueckKue Npoyeccwvl, AGNAUWUECH  UACMBIO
KPYy2080pOma 6euwecmes 8 npupooe;

* 0pP2aHU306b18aMb, NPOBOOUMb VUEHUUEeCKUe NPOeKmbl N0 UCCLEeO08AHUID CBOUCME
geujecms, UMEeWUX 8axiCHOe NPAKMUYEecKoe 3HaueHue.

2. ConepixaHue y4eOHOro npeamera
8 ku1acce (2 yaca B HejeJ110, Beero 68 yacos)
BBenenue (44.)

[Ipeamer xumuu. MeToapl MNO3HAHUS B XUMUU: HAOJIOJIEHUE, SKCIEPUMEHT,
MozenapoBaHue. VICTOUHHMKM XUMHYECKOW UHGOpMaluu, €€ IMOJIyueHUue, aHalu3 |
IIPEACTABICHUE €T0 PE3YJILTATOB.

[lonsiTie O XUMHUYECKOM »dJeMeHTe M (hopMax ero CyIIeCTBOBAaHHUSA: CBOOOJHBIX
aToMax, MPOCTBIX U CJIIOKHBIX BEIIECTBAX.

[IpeBpamenus BemecTB. OTaMYME XUMUYECKUX PEAKIMA OT (DU3UUCCKUX SIBICHHIM.
Ponb xvMuu B )XU3HU YenoBeka. XeMohunus u xemohoousi.

Kparkune cBenenus u3 uCTopuu BOSHUKHOBEHUS U pa3BUTHs XUMUU. [lepuoa anxumun.
[Tonsitue o ¢unocodpckom kamue. Xumuss B XVI B. Pazputne xumuu Ha Pycu. Pounb
OTEUECTBEHHBIX YUYEHBIX B CTAHOBJICHUM XUMHUYECKOU Hayku — paboTel M. B. JlomoHOCOBa,
A. M. bytneposa, /1. 1. Menneneena.

XHAMUYECKAs] CUMBOJMKA. 3HAKM XHMHYECKHX DJIIEMEHTOB M TNPOUCXOXKIAECHHUE HX
Ha3BaHUU. Xumuueckue Gpopmyibl. Uuaekcol n kKoappuiuenTel. OTHOCUTEIbHBIE ATOMHAS U
MOJIEKyIsipHas Maccel. lIpoBeneHne pacdeToB MacCOBOM JOJIM XMMHUYECKOTO JJIEMEHTA B
BEIIECTBE Ha OCHOBE €ro (hOPMYIIbI.



[lepuoanueckas cucrtema xumuueckux aneMeHToB /. 1. Menneneesa, ee CTpykTypa:
Majble W OOJBIIWE TMEpPUONAbl, TPynmbl W mnoarpynmbsl. [lepuoamueckass cucremMa Kak
CIIPaBOYHOE TTOCOOUE IS MOTYUSHUS CBEJICHUN 0 XUMUYECKHUX DJIEMEHTAX.

JdemoncTpanuu. 1. Moaenu pa3nuyHbIX TPOCTHIX U CIOKHBIX BemecTB. 2. Komneknus
CTEKJISIHHOM XMMHMYECKOM NOoCyabl. 3. KOouleKuusi MaTepualioB U U3JIEJIMNA U3 HUX Ha OCHOBE
amtoMunus. 4. Bzaumopeiicteue Mpamopa ¢ KUCIOTOW U MIOMYTHEHHE U3BECTKOBOU BO/IBI.

JlaboparopHble onbIThl. 1. CpaBHEHUE CBOMCTB TBEPBIX KPUCTAIUIMYECKUX BEILECTB
Y PacTBOPOB.

Tema 1. AToMbl XUMH4YeCKHX 3J1eMeHTOB (10 4.)

ATOMBI Kak (hopMa CYIIECTBOBAHMSI XMMHYECKUX 3JIeMEHTOB. OCHOBHBIEC CBEJICHUS O
CTpOE€HHUU aTOMOB. JlokazaTenbCcTBa CIOXHOCTU cTpoeHus atomoB. OmbiTel Pesepdopna.
[InaHeTapHast MOZIENIb CTPOEHUS ATOMA.

CocTaB aTOMHBIX SA€p: NPOTOHbI U HEUTPOHBI. OTHOCUTENbHAsA ATOMHAs Macca.
B3anMoCBsI3b OHATUN «ITPOTOHY, «HEUTPOH», KOTHOCUTEIbHASA aTOMHASI MacCa.

N3MeHeHne yucina MPOTOHOB B SiApE aroMa — OOpa30BaHUE HOBBIX XUMHUUYECKUX
DJIIEMEHTOB.

W3meHeHue ynciia HEMTPOHOB B AJIpe aToMa — 00pa3oBaHue U30TonoB. COBpEMEHHOE
ONPENECIICHUE TOHATUS «XUMHUYECKUU 3JIeMEHT». M30TOonbl Kak pPasHOBUIHOCTH aTOMOB
OJHOTO XUMHUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpOEHHE SIJIEKTPOHHBIX YPOBHEHM AaTOMOB XWUMHYECKHX 3JEMEHTOB
MaJIbIX IIepUo0B. [IoHsATHE O 3aBEPILIEHHOM JJIEKTPOHHOM YPOBHE.

[Tepuonnueckass cucremMa xumuueckux sieMmeHToB J[. M. MeHnneneeBa u crpoeHue
aTOMOB: ()M3HYECKUN CMBICI TOPSIKOBOIO HOMEpa dJeMEHTa, HOMepa TPYIIbl, HOMEpa
IepUO/JIa.

N3MeHeHne 4yucna DJIEKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM  YPOBHE aroMa
XUMHUYECKOTO JIEMEHTa — 00pa30BaHUE MOJIOKHUTEIBHBIX U OTPUIIATEIBHBIX HOHOB. MOHBI,
00pa3oBaHHbIE aTOMaMU METAJUIOB U HEMETAJJIOB. [IpUunHbI N3MEHEHUSI METAITUYECKUX U
HEMETAUTMYECKUX CBOMCTB B mepuojax u rpymnmax. O06pa3zoBaHre OMHAPHBIX COEIUHEHUM.
[Tonarue o0 noHHOM cBs3u. Cxembl 00Opa3oBaHUs MOHHOW CBs3U. B3aumojeiicTBue aTOMOB
XUMHUUYECKUX AJIEMEHTOB-HEMETAIIOB MEXy cO00i — 00pa3oBaHUE ABYXaTOMHBIX MOJIEKYJI
MpOCThIX BemiecTB. KoBaJeHTHAss HENOJISIpHAs XHMHUYECKas CBSI3b. OJIEKTPOHHBIE W
CTPYKTYpHBIE (POPMYJIBI.

B3auMozeiicTBue aTOMOB HEMETAJIOB MEXAy cOo00M — oOpa3zoBaHuE OMHApPHBIX
COCAMHEHU HEMETAJJIOB. OJEKTPOOTPULIATENIbHOCTh. KoOBaleHTHass TMONspHasi CBS3b.
[TonsiTHe 0 BaJCHTHOCTU KaK CBOWCTBE aTOMOB OOpPa30BBIBATh KOBAJCHTHBIE XWMHUUYECKHE
cm3u. CocraBnenue (opmMysn OWHApPHBIX COEAWHEHUN 10 BaJeHTHOCTH. HaxoxmeHue
BaJICHTHOCTH 10 (hopMyJie OMHAPHOTO COSTMHECHHUSI.

B3aumoseiicTBue aToMOB METAJUIOB MeXay co00il — 00pa3oBaHHE METaLTHYECKHX
KpuCTajuioB. [IOHsITHE 0 METATUIMYECKOU CBA3H.

JdemoncTpanuu. Mozenn aToMOB XMMHUYECKHX JIEMEHTOB. [lepronnueckas cucrema
xumuueckux emeHToB M. V1. Menpaeneena (paznuunbie GOpMBI).

Tema 2. IIpocTbie BemecTBa (7 4.)
[TonoxxeHne MeTaUIOB M HEMETA/VIOB B TEPUOAMYECKOM CHUCTEME XHUMHUYECKUX
anementoB J[. M. MenneneeBa. BakHeliume npocThle BeliecTBA — MeETaLIBI(KeNe30,
ATIOMUHUH, KaJIbLIWKM, MarHui, HaTpuH, Kanuii). O0ume pusnyeckue CBOMCTBa METAJIIOB.



Baxneiiive mpocTbie BelIeCTBA — HEMETaIbl, 00pa30BaHHbIE aTOMaMU KHCIIOPO/a,
BOZIOpOMIA, a30Ta, cephl, docdopa, yrinepoaa. MoseKyabl TPOCTHIX BEIIECTB-HEMETAIIIIOB —
BOJOPO/Ia, KHUCIOPOJa, a30Ta, ranoreHoB. OTHOCUTEIbHAS MOJIEKYJIIpHAs Macca.

Cnoco0OHOCTh aTOMOB XMMHMUYECKUX AJIEMEHTOB K 00pPa30BaHUIO HECKOJIBKUX MPOCTHIX
BEIIECTB — aJUIOTPONHs. AJUIOTpOINHbIE MoauduKauu Kuciopona, (ochopa u omona.
Meranuyeckue U HEMETaUIMYeCKUE CBOMCTBA MPOCTHIX BellecTB. OTHOCUTENBHOCTh 3TOTO
MOHSTHSI.

UYucno Aroraapo. KonuuectBo BemectBa. Mosbs. MonspHas Macca. MoJiipHBIT 00beM
razoo0pasHbIX BemlecTB. KpaTHble €IMHUIIBI KOJMYECTBA BEIIECTBA — MWUIMMOJb U
KWJIOMOJIb, MWJUIMMOJISIDHAS W KHJIOMOJSIPHAs MAacChl BEUIECTBA, MUUIIMMOJSIPHBIA H
KWJIOMOJIIPHBIN 00BeMbI ra3000pa3HbIX BEIIECTB.

Pacdetsl ¢ UCNIONB30BAHMEM MOHATUN «KOJUYECTBO BEILECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIA 00bEM Ta30By, KIOCTOSTHHAS ABOTaIpO».

JemoncTpanuun. [Tlonyuenue o3ona. OOpasipl 0eoro M ceporo ojaoBa, O€loro u
KkpacHoro (¢ocdopa. HekoTopele MeTamibl 1 HEMETAIbI KOJIMYECTBOM BeEIIeCTBa 1 MOJb.
MoutsipHbIil 00BEM Ta3000pa3HBIX BEILIECTB.

JlabopaTopHbie onbITHL. 2. (O3HaKOMJIEHHE C  KOJUIEKI[MEd METauioB. 3.
O3HaKOMJIEHHE C KOJUIEKIIMEW HEMETAJIOB.

Tema 3. CoenuHeHUs XUMHYECKHUX 3JIeMeHTOB (14 4.)

Crenenb okucnenus. CpaBHEHUE CTENEHU OKHUCIIECHUS W BaJeHTHOCTU. OmpenesieHue
CTENEHU OKUCIIeHUs B OuHapHbIX coenuHeHusx. CocraBienue ¢GopMyn OWHAPHBIX
CO€IUHEHHUHN, OOIIHi c1oco0 UX Ha3bIBAHUSL.

bunapHbie coeTMHEHMsI: METANIOB 1 HEMETAJUIOB: OKCHUJIbI, XJIOPHUIBI, CYTb(OUIIBI U TIP.
CocraBnenue ux Gopmyi.

buHapHble coeqMHEHUSI HEMETAIUIOB: OKCHUbIL, JIETYUYHE BOAOPOJHBIE COCAUHEHUS, UX
cocTaB U Ha3BaHue. [IpeacTaBuTeny OKCUAOB: BOJA, YIIIEKUCIIBIA a3 U HETAIIEHAs U3BECTb.
[IpencraButenu JETy4rMX BOAOPOIHBIX COCTMHEHUI: XJIOPOBOJIOPO] U aMMUAK.

OcHOBaHMsI, WX COCTaB M Ha3BaHWA. PacTBOPUMOCTh OCHOBaHWW B BOJIE.
[IpencraBuTenu wienovyeil: TUAPOKCUABI HaTpus, Kaiud W Kajnpuus. llonstue 00
WHJIMKATOPAX U KAYECTBEHHBIX PEAKLIMSX.

Kucnotsl, ux coctaB u HazBanusi. Knaccudukamus kucnot. [IpeacraButenu KUCIOT:
cepHasi, consHas W a3zoTHas. [lomstme o mkanme kucinotHoctu (mkana pH). M3menenue
OKpPACKHA UHIAUKATOPOB.

Conu Kak Mpou3BOAHBIE KUCIOT U OCHOBaHUM. IX cocTaB u Ha3BaHus. PacTBOpUMOCTh
couieii B Bojie. [IpencraBurenu coneid: XJIOpua HaTpusi, KapooHat u (hocdat Kaibius.

AMopdHBIE 1 KPUCTATUTHYECKUE BEIIECTRA.

MexMONEKYIIApHBbIE B3aUMOJECUCTBHS. THUIIBI KPHUCTAUIMYECKUX PEIIETOK: WOHHAs,
aTOMHAas, MOJICKYJISIpHasi M MeETaJUIM4YecKas. 3aBUCHUMOCTh CBOWMCTB BEUIECTB OT THIIOB
KPUCTAJIMYECKUX PEUIETOK.

Uuctele BemiecTBa U cMecHu. [IpuMepsl KUAKUX, TBEPIbIX M Ta3000pa3HBIX CMECEH.
CBoiicTBa YUCTBIX BEIIECTB U cMecel. X cocTaB. MaccoBas 1 0O0beMHAs J0OJIM KOMIIOHEHTA
cMecu. PacdeTsl, CBSI3aHHBIE C UCTIOJIB30BAHUEM MOHATHS «IO0JISH.

JMemoncTpanmuu. OOpa3ibl  OKCHAOB, KHUCIOT, OCHOBaHMM U cojed. Mogenu
KPUCTAUTMYECKUX PEIIETOK XJOpuJa HaTpus, aamasa, okcunaa yriepona (IV). KucmoTtHo-



HIEJI0OYHbIE UHAUKATOPBI, U3MEHEHHE WX OKPACKH B PA3JIMYHBIX CpeAax. YHUBEPCAIbHBIN
WHJMKATOP U U3MEHEHM €r0 OKPAaCKH B pa3inuHbIX cpeaax. [lkama pH.

JladoparopHblie onbIThL. 4. Onpenenenue pH pacTBOPOB KUCIOTHI, IIETOYH U BOJBI.
5. Onpenenenrie pH TUMOHHOTO U sI0JIOYHOTO COKOB Ha Cpe3¢€ IJI0/I0B.

0

Tema 4. U3meHnenus, npoucxoasime ¢ semecrsamu (12 4.)
[loHsiTHE SIBJIEHUH, CBA3aHHBIX C U3MEHEHHUSIMH, IPOUCXOSAIIMMU C BELIECTBOM.
SBNeHUs, CBSI3aHHBIE C W3MEHEHHEM KPUCTAJUIMYECKOTO CTPOEHHUS BEIIECTBA IIPU

IIOCTOAIHHOM €TI0 COCTaBC, — (l)I/ISI/I‘IGCKI/IC siBiieHUs. DU3MYECKUE SBICHUS B XHUMMHHU:
AUCTHIULANNA, KPUCTAJNIN3allUs, BBIIIAPUBAHHUC U BO3I'OHKA BCHICCTB, HCHTpI/I(bYFI/IPOBaHHC.
HBJ’ICHI/I}I, CBA3aHHBIC C HM3MCHCHHCM COCTAdaBa BCIICCTBA, — XHMMHUYCCKHC PCAKIIHWHU.

[IpuzHaku © yCIOBUSL MPOTEKaHUS XUMHUYECKUX peakuuid. [lonstue 00 »3K30- U
SHAOTEPMUYECKUX peakuusx. Peakiuu ropeHusi Kak YacTHBIM cilydaill 3K30TepMUYECKUX
peaKIuii, MPOTEKAIOIIUX C BbIICICHUEM CBETA.

3aKOH COXpaHEHHUs MacChl BEIIECTB. XUMHUUECKHE YpaBHCHUS. 3HAUECHUE UHJICKCOB U
ko3¢ urrenToB. COoCTaBICHUE YPABHEHUN XUMUUECKUX PEAKIIHA.

Pacdetsl Mo XUMUYECKUM ypaBHEHUsIM. PellieHne 3a1ady Ha HAXO0XKJICHUE KOJUYECTBA
BEILIECTBA, MACChl WJIM 00bEMa MPOJYKTAa PEAKIUU O KOJUYECTBY BEIIECTBA, MAacCe WJIU
00beMy HCXOJHOTO BellecTBAa. PacyeThl ¢ HCHOJIb30BAHMEM TMOHSTHS «JOJIs», KOT/Aa
HMCXOJHOE BEUIECTBO JAHO B BHUJIE PACTBOpa C 3aJaHHOW MAacCOBOM JOJIEH PACTBOPEHHOIO
BEILIECTBA WUJIU COACPKUT OMPEAECIECHHYIO OO TPUMECEH.

Peakunn paznoxenus. [loHdaTHe 0 CKOPOCTHM XMMUYECKMX peakuuil. KaramuszaTopsl.
@epmenThl. Peakuun coenuHenus. KartanuTudueckne W HEKATAIUTHYECKHE PEAKIIHH.
OOpatumbie ¥ HeoOpaTHMble peakiuu. Peakiuu 3aMenieHusi. DIEKTPOXUMUUYECKUN P
HalpssKeHW  METaJUIOB, €ro  HCHOJIb30BaHHWE JUIsi MPOTHO3UPOBAHUS BO3MOXKHOCTH
MPOTEKAHUS PEAKLIUA MEXKIYy METaUlaMd M pPAacCTBOPAMHM KHUCIOT. Peakiuu BBITECHEHUS
OJIHMX METAaJUIOB U3 PACTBOPOB MX COJICH NpyruMu Metaiiamu. Peakuuu oOmeHna. Peakimu
HeWTpanu3aluu. Y ciIoBuUs NPOTEKAHUS peakiiiuii oOMeHa B pacTBOpax /10 KOHIIA.

Tunel XUMUYECKUX peakiuil (10 MPU3HAKY «YUCIO M COCTaB MCXOJIHBIX BEIIECTB U
MPOJYKTOB PEaKIMn») Ha MpUMEpPEe CBOMCTB BOABL. Peakius pa3iokeHUss — JJICKTPOJINU3
BOJbl. Peakuuu coelMHEHUST — B3aUMOJICUCTBHME BOJbI C OKCHAAMU METaUIOB H
HEMETAJUIOB. YCJIOBHE B3aWMOJCUCTBUS OKCHIOB METAUIOB M HEMETAUIOB C BOJOM.
[Tonsarue «ruapokcuibl». Peakiuu 3aMeieHns — B3aUMOJIEHCTBUE BOJIbI C HIECJTOYHBIMU U
HIEJIOYHO3EMETBHBIMUA METaJIIaMu. Peakiiuu oOMeHa — ruApoIn3 BEIIECTB.

JlemoncTpauumn. [lpumepsvt usuueckux serenutl: a) TUIaBIeHHe mnapaduHa; O)
BO3TOHKA Hoja Wi OCH30MHON KUCJIOTHI, B) PACTBOPEHUE OKPAIICHHBIX COJIeH; T) nuddy3us
JTYIIMCTBIX BEUIECTB C TOPSIIIEH JTaMIIOYKU HaKalUuBaHUs. [Ipumepbl Xumuueckux s61eHuil. a)
ropeane Maruus, ¢hochopa; 0) B3aUMOJICHCTBHE COJSTHONW KUCIOTHI ¢ MPaMOPOM HJIA MEJIOM;
B) noxyuenue ruapokcuaa meau (II); r) pactBopeHue noaydeHHOTO TUAPOKCUIA B KUCTOTAaX;
1) B3aumozeiicteue okcuaa meau (II) ¢ cepHoil KUCTOTOM MpU HAarpeBaHHUU; €) Pa3ioKEHHE
NepMaHraHata Kajus; ) pa3JoKeHHE IMEepPOKCHAa BOJOPOJAa C IOMOIILIO JUOKCHAA
MapraHiia u Karajiazpl KapTodes Wi MOPKOBH; 3) B3aUMOJIEHCTBUE pa30aBIECHHBIX KUCJIOT
C METaJJIAMHU.

JlaGopatopHbie omnbIThL. 6. I[lpokamuBanue Menu B IJIAMEHM CHOUPTOBKH. 7.
3amenienue menu B pactBope xiopuaa meau (II) sxenezom.



TemaS IIpakTuxkym Nel

IIpocreiiimmue onepanum ¢ BemecTBoM (3/5 4)

1. [TpaBuiia TexHUKH 0€30MAaCHOCTH MPHU padOTe B XMMUYECKOM KaOMHETe.
[Tpuems! o6paiieHus ¢ 1a60pPaTOPHBIM 000PYI0OBAaHHEM U HArpeBaTeIbHBIMU MpUOOpamu. 2.
HaOnronenus 3a U3MEHEHUIMH, TPOUCXOSIIUMHU C TOPALLIEH CBEYOM, U UX ONHCAHHE
(moMalHui 3KCIepUMEHT). 3. AHaIKM3 OYBBI U BOJIBI (JOMAIIIHUI SKCIIEPUMEHT). 4.
[Ipu3Hakyu xuMuyeckux peakuuid. 5. [[purorosiieHne pacTBopa caxapa u pacuer ero
MaccOBOH J0JIM B pacTBOpE.

Tema 6. PactBopenue. PactBopbl. CBOMCTBa pacTBOPOB 3JIeKTPOJUTOB(18 1.)

PactBopenne kak (¢GuU3MKO-XUMHUYECKHUM mporecc. [loHarne o rHAparax w
KpucTtaioruaparax. PactBopumocts. KpuBbie pacTBOPMMOCTH KaK MOJIENIb 3aBUCHMOCTH
pPacTBOPUMOCTH TBEPABIX BEIIECTB OT TeMmepaTyphl. HachlllleHHbIC, HEHACHIILICHHBIE U
MIEPECHIIICHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB JJIsI IPUPOJIBI U CEIBLCKOTO XO3SIMCTBA.

[TonsTrie 00 SIEKTPOIUTUYECKOM TUCCOIMALMHU. DJIEKTPOJUTHI M HEIJICKTPOJMTHI.
MexaHu3m QucCOLMalny 3IEKTPOIUTOB C PA3IMYHBIM TUIIOM XUMHYECKOW CBsI3U. CTENEHb
ANEKTPONUTHYECKON qucconranui. CUIbHbBIC U CTTa0bIe SJICKTPOIUTHI.

OCHOBHBIE TIOJIOXKEHHUS TEOPUU  DBICKTPOJUTHYECKOM auccounanuu. FMoHHbIe
YpaBHEHHS peakiuil. YCIOBHUS MPOTEKAHUSI PEAKIUM OOMEHa MEXIY dSJIEKTPOJUTAMH 10
KOHIIA B CBETE€ MOHHBIX NIPEACTABICHUMN.

Kiraccudukanyst HFOHOB M IX CBOMCTBA.

Kucnotel, ux kmaccudpukanus. Jlucconuaius KUCIOT U UX CBOMCTBA B CBETE TCOPUH
AJIEKTPOJIUTUYECKON JUCCOIMAUU. MOJIEKYJISIPHBIE U MOHHBIE YPABHEHUS PEAKIIUN KHUCIIOT.
BzauMojieiicTBHE KUCIOT C METAJIaMHU. DJEKTPOXUMUUYECKUM Pl HAMPSHKEHUM METaJIIOB.
BzaumopencTBue KUCIOT ¢ OKCUJAMU METa/UIOB. B3aMMOIeMCTBHUE KUCIOT C OCHOBAHUSMU
— peakuus HeuTpanu3anuu. BzaumoaeiictBue KuciaoT ¢ coisiMu. Mcrnonb3oBanue TabInIIbI
PACTBOPUMOCTH JJIs1 XaPAKTEPUCTUKU XUMUUYECKUX CBOMCTB KUCJIOT.

OcHoBanusi, ux kinaccudukanus. Jlucconuanuss OCHOBAaHUM M UX CBOMCTBA B CBETE
TEOPUH DJIEKTPOJUTHYECKON auccolanuv. B3amMoaencTBHE OCHOBAaHUW C KHCIOTaMH,
KUCJIOTHBIMM OKCHUJIaMM U cojisiMi. Vcronb3oBaHue TaOMUIBI PAaCTBOPUMOCTU  JJISt
XapaKTEPUCTUKH XMMUYECKHUX CBOMCTB OCHOBaHWM. B3anmopaencTBue mienoyen ¢ OKCUIaMu
HEMETAaJIOB.

Conu, ux kiaccupukanus U AUCCOIMALIUS PAa3IMUHbIX TUMIOB cojiei. CBOMCTBa coJieit
B CBETE€ TCOPHUHU IJICKTPOJUTUYECKOW AUCCOLUAUHU. B3anMoJenCTBUE COJIEH ¢ METallJIaMHu,
YCJIOBUA MPOTEKAHMS ITUX PEAKIMK. B3auMoaenCcTBHE COJIEN ¢ KMCIIOTAMU, OCHOBAHUSAMU U
comsimu. Mcmonp3oBaHuMe TaOMHMIIBI PACTBOPUMOCTH JIJII XapaKTCPUCTHKH XHUMHYSCKHUX
CBOMCTB COJICH.

O0600meHue cBeeHnit 00 OKCUIaX, X KiIacCU(pUKAIIMN U XUMUYECKUX CBONCTBAX.

['eHeTnyeckue psapl METAUIOB U HEMETAJUIOB. | €HETUUYECKas CBA3b MEXIY KiaccaMu
HEOPTaHWYECKUX BEIIECTB.

OKUCIUTENBHO-BOCCTAHOBUTENbHBIC peakiuuu. OnpefereHue CTENEHEN OKUCICHUS
JUIS JIEMEHTOB, OOpa3yIolMX BEIIECTBAa Pa3HbIX KJaccoB. Peakinu MOHHOTO OOMEHa H
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIE peakiiuu. OKUCIUTENIb U BOCCTAHOBUTENb, OKUCIICHUE U
BOCCTAHOBJICHHE.

CocTaBiieHUE ypaBHEHUW OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PpPEAKIMHA METOJIOM
AJIIEKTPOHHOTO OajaHca.



CBolicTBa MPOCTHIX BEIIECTB — METAJIOB U HEMETAJUIOB, KUCJIOT U COJIE B CBETE
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH.

JdemoncTpanuu. McnbiTanne BEMECTB U UX PACTBOPOB HA ABICKTPONPOBOIHOCTb.
3aBUCUMOCTh AJIEKTPONPOBOJHOCTH YKCYCHOM KHCJIOTBI OT KOHLEHTpalnuu. JIBUXKeHHE
OKpAILIECHHBIX MOHOB B JJIEKTPUYECKOM I10Je. B3auMoAencTBHE LHMHKA C CEPOU, COJITHOU
kuciotor, xyopunom wmeau (II). T'openne w™arnus. BzaummonelcTBue XJIOPHOW U
CEpPOBOJIOPOAHOM BOJIBI.

JlabopaTopHble onbIThI. 8. B3anMoelicTBHEe pacTBOPOB XJIOpHUAa HATPUSI U HUTpATA
cepebpa. 9. BzaumojelicTBue KUCIOT ¢ okcuaaMu MetauioB. 10. BzauMoselicTBue menoydeit
¢ okcugamu HemeTauioB. 11. [TonydeHrne HEpaCTBOPUMOIO THMAPOKCH]IA U B3aUMOJICHCTBUE
ero ¢ xucioramu. 12. B3aumonenctsue coser ¢ kuciaoraMu. 13. B3anmonencTBue colien ¢
coisimu. 14. B3aumoieiicTBUE pacTBOPOB CoJiel ¢ MeTaiaMu. 1 5. BzauMoelicTBUE KUCIIOT C
MeTaJJIaMH.

Tema 7. IIpaktukym 2. CBoiicTBa pacTBOPOB 3JIeKTPOIUTOB (1 1)

1. Monnble peakuuu. 2. YCIOBHUS TEYEHUS XUMAUECKUX PEAKINNA MEXKIY PaCTBOpaMHU
AJEKTPOJIUTOB A0 KOHIA. 3. CBOKMCTBA KUCIIOT, OCHOBAHUI, OKCUIOB U coJieil. 4. Pemenue
DKCIEPUMEHTAJIBHBIX 3a/1a4.

9 kJiacc (2 4 B HeAeJIK0, BCero 68 uacos)

BBenenne. OOmas XapakTepuCTHKA XHMMHYECKHX 3JIEMEHTOB M XHMHMYECKHX
peakumii. Illepuognueckuid 3axkon u Ilepuognueckasi cucreMa XMMHUYECKHX 3JIEMEHTOB
. . MenaesieeBa (10 1)

XapakTepucTUKa OJJEMEHTa 10 ero nosoxkeHutro B Ilepuoanueckoin cucreme
xumuueckux sjemeHToB JI. M. MengeneeBa. CBoiicTBa OKCHIOB, KHCJIOT, OCHOBAaHHUHU H
COJIEN B CBETE TEOPUHU DJIEKTPOIUTUYECKON TUCCOLUALIMN U OKUCIICHUS-BOCCTAHOBIICHMUS.

[TonsiTHE O IEpEXOIHBIX eMeHTaX. AMPOTEpHOCTh. [ eHeTHUEeCKUI Psil MEPEXOTHOTO
3JIEMEHTA.

Ilepnogmueckuit 3akoH u Ilepuoanueckas cucrema XUMHYECKHX d3ieMeHTOB [l .
Menneneena.

XHAMHUYECKasT OpraHu3alus )KMBOM U HEKMBOM NPUPOAbI. XMMHYECKANW COCTaB sIpa,
MAaHTUU Y 36MHOU KOpPbl. XMMUYECKHE JIEMEHTHI B KJIETKAX XKUBBIX OPraHM3MOB. Makpo- u
MHKPOIJIEMEHTHI.

OO6oO0mieHne CcBeICHUM O XUMHUYECKUX peakuusx. Kriaccubukarums XUMHYECKHX
peaknuii Mo Pa3IUYHBIM TMPU3HAKAM: «UYUCJIO U COCTAaB PEarupyronmx U oO0pa3yoluxcs
BCIIIECTB», «TEIIOBOM 3 (dEKT», «HAmpaBleHUE», «U3MEHEHHE CTEMEeHEW OKHUCICHUS
JIEMEHTOB,  OOpa3yIoIUX  pearupyroolme  BemecTBay, «(}aza»,  «UCHOIb30BaHUE
KaTaJjan3aTropay.

[TonsTne 0 ckopocTM XUMHYECKOM peakuuu. DakTophl, BIUSIOMIME HA CKOPOCTH
xuMuueckux peakuuid. Katamuzatopsl u katanus. MTHruouTopbl. AHTHOKCUIAHTHI.

JMemoncrpanun. Pazmuunsie dopmbr Tabmunsl . V. MenneneeBa. Mojenu aToMOB
aNeMeHTOB 1—3-To mnepuosoB. Mojellb CTpoeHUs 3eMHOro Imapa (monepedHslii paspes).
3aBUCHUMOCTb CKOPOCTHM XHMHYECKOW pPEAKUUU OT IPUPOJAbl PEArHpyIOIINX BEIIECTB.
3aBUCHUMOCTb CKOPOCTHM XMMHUYECKOW PEAKIHUH OT KOHIEHTPAUMU PEarupyronIuX BELIECTB.
3aBUCUMOCTb  CKOPOCTH XMMHYECKOW PpEAKUUH OT IUIOIIAJA  COINPUKOCHOBEHHUS
pearupyronmx BelecTB (KKUISIIHI C10i»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu



OT TEMIIEpaTypbl pEarupyrolluX BeIECTB. ['OMOreHHBI W TETEPOTCHHBIM KaTajau3bl.
depmenTaTuBHBIN KaTanu3. UHrubuposanue.

JlaboparopHbie onbiThbl. 1. IlonyyeHne ruapoKcHaa LUHKA U HCCIEJOBAHUE €r0
CBOMCTB.2. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM PEaKUHUH OT IUIOMAIM CONPHUKOCHOBEHUS

pearupyromux Beniects. 3. Pa3noxkeHue nepokcuaa BOAOPOAa ¢ TOMOIIBI0 OKCH/IA MapTaHIa
(V).

Tema 1. Metaisl (14 4)

[Tomoxenne MmeramioB B llepuomuueckon cucreme XxuMuueckux sjemMeHTtoB J[. U.
MenneneeBa. MeTtamnueckass KpUCTAUIMUECKas pPELIETKA M METAJUIMYECKas XUMHYECKas
cBsa3b. OOmue ¢usnveckue cBoiictBa MeramioB. CIUiaBbl, MX CBONCTBa W 3HA4YCHUE.
XHUMUYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTENEH, a TAKKE B CBETE MX MOJIOKEHUS B
AIEKTPOXUMHUYECKOM Py HanmpsbkeHU MetamioB. Kopposus meTamioB u ciocoObl 00phObI
¢ Hell. Metaiuibl B mpupoje. O01me crnocoObl UX MOIyYeHHUS.

OO011ast XxapakTepuCTUKA MIEJOYHbIX METAJUIOB. MeTaiuisl B mpupojie. O61mue cnocoosl
ux nonyyeHus. Ctpoenue aroMoB. lllenouneie MeTaiel — npocThie BemecTBa. Baxxkuenmme
COEIMHEHHMS IIETOYHBIX METAJJIOB — OKCHUbI, TUAPOKCUJIBI M COIH (XJIOPUAbI, KAPOOHATHI,
cynbdarbl, HUTPAThl), UX CBOMCTBA U MPUMEHEHHE B HAPOAHOM XO3siicTBe. KanuiiHbie
ya00peHus.

OOmiast xapakTepUCTHKa 3JIEMEHTOB IaBHOM mnoarpynnsl I rpynmel. CTpoeHue
atoMoB. lllenoyHo3emenpHbIE METaUIBI — MPOCTHIE BellecTBa. BakHenme COeauHEHUs
HICJIOYHO3EMENTBHBIX METAIOB — OKCHJIbI, TUIAPOKCHUIBI M COJU (XJIOPHUIbI, KapOOHATHI,
HUTpPATHI, CyIb(}aThl, GocdaThl), UX CBOWCTBA U MPUMEHEHHUE B HAPOIHOM XO3SHCTBE.

Amomunuii. CTpoeHue aroMa, (uU3MYecKMe U XUMHUYECKHE CBOMCTBA MPOCTOIO
BemecTBa. CoeuHEHUs aJlOMUHUS — OKCHUJ M THUIAPOKCHI, WX aMpOTEpHBIN Xapakrtep.
Baxuenmue conu amomunus. [IpuMeHeHne almrOMUHUS U €70 COCTUHEHUN.

XKenezo. Ctpoenue atoma, pU3NUECKHE U XMMHUECKHE CBOWCTBA MPOCTOIO BEILIECTBA.
Tenernueckue psigsl Fe*' u Fe®. Baxkmueifme comn skenesa. SHaueHHE sKene3a U €ro
COCIMHEHUH I MPUPOIbI U HAPOJIHOTO XO35ICTBA.

Jdemoncrpamun. OO0pas3ibl MIEIOYHBIX M IIETOYHO3EMENIbHBIX MeTalioB. OOpasiibl
CIIaBOB. B3amMonencTBue HaTpus, JIUTHS U KaJlblUs C BOAOW. B3aumMozencTeue HaTtpus u
MarHuss C KHCJIOpPOAOM. B3saumozeicTtBue MeTaluioB ¢ HemeTtauiamu. [lomyueHune
ruapokcuoB xenesa (II) u (III).

JlaGopaTtopHbie onbIThL.4. B3auMoneicTBUE pacTBOPOB KHUCIOT M COJEH C
MetamaMu. 5. llomydyeHue TrUApOKCHAA KalblMsi M MCCIEAOBAaHUE €ro CBOWMCTB. 6.
[lonyyeHne TruapOKCHIA AIIOMUHMS M HCCIECIOBAHME €ro CBOWCTB. 7. B3ammopencraue
xKenesa ¢ coyistHou kuciorou. 8. ITomyuenue ruapokcunos xenesza (I11) u (111) u uzyyenue ux
CB80UCME.

Tema 2 JIpakmuxymNe 1 (2 4.) Perienue skciepuMeHTaNbHbBIX 33/1a4 0 TEME «
MeTtanibl 1 UX COEUHEHHUS.

2. Pemenune sKCEPUMEHTANIBHBIX 33/1a4 HA PACIIO3HABAHUE U MOJYYEHUE COCTUHEHUN
METAJIJIOB.

Tema 3. Hemerasnl (25 4)

OO0miast xapakTepuCTHKa HEMETAJJIOB: TMojoxkeHue B Ilepuoamueckoil cucreme
xumuueckux anementoB JI. WM. MenngeneeBa, OCOOCHHOCTHM CTPOEHHUS aTOMOB,
anekTpooTpuniatenibHocTh  (D0)  kKak  Mepa  «HeMeTaul-Iu4HocTw»,  psag  O0.



Kpucramnueckoe CTpOeHHE HEMETAIIOB — MPOCTHIX BemiecTB. Asutotponus. Ouznyeckue
CBOMCTBa HEMETAJIOB. OTHOCUTENBHOCTD MOHATHNA «METAMD» U «HEMETAILI.

Bopopoa. Ilonoxenne Bonopoaa B Ilepuoanueckor CHCTEME XUMUYECKUX JIEMEHTOB
. Y. MenpneneeBa. CTpoeHne atoma M MoJeKysbl. Ou3nyeckne 1 XMMHUYECKUE CBOMCTBA
BOJOPO/Ia, €r0 MOJIYYEHUE U IPUMEHEHHE.

Boga. Crpoenue Mosekyinbl. BogoponHas xumuueckas cBsi3b. PU3HMUECKUE CBOMCTBA
BOJbI. AHOMaINK CBOMCTB BoAbl. ['mapoduibHbie u ruapoPoOHbIe BemeCTBA. XUMUYECKUE
cBoricTBa BoAbl. KpyroBopor Boabl B mpupoae. Bogoouuctka. Aspauusi Bonabl. BeITOBBIE
bunbTpbl. MuHepanbHbie BObL. JJUCTUIIIMpPOBaHHAS BOJIA, €€ MOJyYeHHUE U TPUMEHEHHE.

OO6miass xapakrepuctuka ranoreHoB. CtpoeHue aromoB. IIpocTeie BemiecTBa u
OCHOBHBIE€ COEJIMHEHUS TaJIOTEHOB, UX cBoicTBa. KpaTkue cBenenus o xiope, Opome, ¢prope
u noze. [IpumeHeHne raJoreHoB U X COEIMHEHHU B HAPOJHOM XO35IMCTBE.

Cepa. Ctpoenue aroma, ajuIOTPONHS, CBOWCTBA U MPUMEHEHHUE POMOUYECKON CEpBHI.
Oxcunpl cepol (IV) u (VI), ux monydenue, cBoiicTBa U npuMeHeHne. CepHasi KUCIIOTa U €€
COJIU, X MPUMEHEHHE B HAPOJHOM X03sicTBE. [I[pOr3BOACTBO CEPHOIN KUCTIOTHI.

A3or. CTpoeHHe aTroMa M MOJIEKYJbl, CBOWCTBA MPOCTOTO BeHEeCTBA. AMMMAK,
CTPOCHHE, CBOMCTBA, MOJydeHHME W mnpuMeHeHue. (CoJii aMMOHHUS, HX CBOWCTBA H
npuMmenenue. Oxcuanl azota (II) u (IV). A3orHas kuciota, ee CBOWCTBA U MPUMEHEHHUE.
HutpaTtsl 1 HUTpUTHI, TpoOieMa UX COAEPKAHUSA B CEIbCKOXO3SIMICTBEHHON MNPOAYKIUU.
A3OTHBIE yIOOpEHHUS.

®ocdop. Ctpoenue aroma, auIOTPOIHsI, CBOMCTBA Oenoro u kpacHoro docdopa, ux
npumeHenue. OcHoBHBIE coenuHeHus: okcunl (ocdopa (V) u oprodochopnas kuciora,
docdatel. DochopHbie yT00pEHUS.

VYranepon. CrpoeHue aToma, ajulOTponus, CBOMCTBa Moau(UKALUN, NPUMEHEHHUE.
Oxcunpr yraepona (II) u (IV), ux cBoiictBa u npumeHeHue. KapOoHaThl: KalblUT, COJA,
NOTAlll, UX 3HAYCHHUE B IPUPOJIE U KU3HH YEJIOBEKA.

Kpemuuii. CtpoeHue aroMa, KpHUCTAUIMYECKUH KpPEMHHUH, €ro CBOWCTBA U
npumeHenue. Okcun kpemuus (IV), ero npupoaHbsie pa3HOBUIHOCTH. CUIMKATHI. 3HAUEHHUE
COCAMHEHUM KpPEMHHsS B JKMBOM U HexuBoW mnpupoae. Illonsatme o cunmkatHoM
IPOMBIIIIEHHOCTH.

JemoncTpanuu. OOpa3ipl rajoreHoB — TMPOCTHIX BeUlecTB. Bi3aumonencTBue
raJlor€HOB C HAaTpUEM, C aIIOMUHUEM. BpITeCHEHUE XJIOpOoM OpoMa WM HOAa U3 PacTBOPOB
uX coned. BzauMmopgeilcTBHE Cceppl C METaUIaMH, BOJOPOAOM W  KHCIOPOJOM.
BzaumMopelicTBre KOHIEHTPUPOBAHHOW Aa30THOW KHUCJIOTHI ¢ Menbro. [lormomienne yriiem
pPacTBOPEHHBIX BELIECTB WM ra3oB. BoccraHoBieHne Meau u3 ee okcuaa yriem. OOpasipbl
MPUPOIHBIX COSTMHEHHUI XJI0pa, cepbl, hocdopa, yriaepoaa, kpemuus. OOpasibl BaKHEHUIITUX
JUTSI HAPOJTHOTO XO3SMCTBA CyJIb(PaToB, HUTPATOB, KapOOHATOB, GocdaToB. OOpa3ILI CTEKIIA,
KEpaMUKH, [IEMEHTA.

JlaGopaTtopubie onbITbLY. IlomyueHne wu pacno3HaBanue Bogopoxa. 10.
KauectBennas peakius Ha rayioreHua-uoHbL. 11. CBoiicTBa pa30aBICHHON CEPHON KUCIIOTHI.
12. Pacno3naBanue cosieii aMmMmoHus. 13. IlonydyeHue yroabHOM KHCIOTHI M HU3YYEHUE €€
cBoicTB. 14. Ilepexon kapOoHATOB B ruApokapOoHatsl. 15. [lonyyeHne KkpeMHEBOW KUCIOTHI
Y U3YUYCHUE €€ CBOMCTB.

Tema 4. IIpaktukym 2. CBoiicTBa coeAMHEHUI HeMETAJLI0B (3 1)

1. Pemenue sxcriepuMeHTanbHbIX 331a4 o teme «lloarpynna kucinopogay». 2.
Pemenue skcriepuMeHTalbHbIX 331a4 o TeMe m «Iloarpynna azora u yriiepoaay. 3.
[Tomyuenue ,cobupanue 1 pacrio3HaBaHHE ra3oB.



Tema 5 KpaTkue cBegeHusi 00 OpraHn4ecKux coeqnHeHusax ( 74)

B3auMocBA3p HeOpraHmueckux ©  oOpraHudyeckux BemectB. (OcoOeHHOCTH
OPraHUYECKUX BEIIECTB.

IlpenesbHble yrieBogopoabl — ajkaHbl. OOIIas XapaKTEpHCTUKA MHpPEAEIbHBIX
yriieBonopoaoB. Haxoxaenue B mnpupone, (U3MYecKHe W XUMHYECKHE CBOMCTBA:
rOpeHHe, peakus 3ameleHus (Ha npuMepe merana). [l[puMeHeHne aaKaHoB.

Henpeneabubie yrieBogopoabl — ajikeHbl. CocTaB M (u3MYECKUE CBOWCTBA
aJKEHOB. XHMHUYECKHE CBOMCTBA: TOpPEHUE, pEaKUUU MPUCOCAUHEHHS BOJIOPOJA,
rajJjoreHoB W noaumepuszayuu (Ha MpuMepe dTuiieHa). [Ipedcmasnenue o noaumepax.
[IpumeHeHue 3TUIEHa B OBITY M HAPOJHOM XO3SMCTBE.

Ilpupoonvie ucmounuxu yene6o00opo0dos. Illpupoonvie u nonymmuvle HepmsHblie
2asvl, ux cocmas u ucnoavsosanue. Hegpmo. Kamennwiii y2onw.

OyHKIUOHANbHBIE  Tpynnbl  (TUIPOKCUIIbHASA,  KapOOKCWUIIbHAsg  TPYIIIHI,
aMHUHOTPYTINA).

Cnuprbl. O0mias xapakTepuCTHKAa CHOUPTOB. METHIOBBI U STUJIOBBIA CHUPTHI.
XUMHYECKHE CBOMCTBA CHUPTOB: FOPEHHUE, B3aMMOJEHCTBUE C KucioTamu. JlencTBue
CIIMPTOB HAa OpraHu3M. 1 pexaTOMHBIA CIIUPT rauuepud. [[puMenenue cupToB.

KapOoHoBble KHCJOTBI Ha TIpUMEpEe YKCYCHOM KHCIOTBL. Ee cBoWcTBa W
npuMeHeHue. Peakuus stepuduxannu. [lonsaTre o cnoxHbIX 3pupax.

Kupsbl — cinoxsble 3QUpbI MNULEPUHA U BBICIINX KapOOHOBBIX KUCIOT. dusnyeckue
CBOICTBa, IPUMEHEHHE U OMOJIOrHYecKasi pojib )KUPOB.MBbLIO.

Azorcoaepxamue coenuHeHusi. llonstue 00 amuHOkucnoTtax. benku, ux
ouonoruueckas poJib. KauecTBeHHbIE peakiiny Ha O€IKu.

YenoBek B MHpE BEIIECTB, MaTEPUAIOB U XUMHUYECKUX peakiuil. [IpoOremsr
0€30I1aCHOr0 UCII0JIb30BAHMSI BEILIECTB M XUMUYECKUX PEaKIUil B OBCEHEBHOM KU3HU.

JdeMoHcTpaumu.

1. OTHOLIEHHE YTIEBOAOPOIOB K KUCIOPOIY.

2. O6pa3ipl MOJIUMEPOB.

3.T'openue crmpTa.

4. O0pa3ipl KUPOB U YIIIEBOJIOB.

Tema 6. O0001mIeHUE 3HAHMI 10 XMMHUHM 32 KYPC OCHOBHO# IKOJbI. [loaroroska k
rocyaapcrseHHoi uroropoit arrecrauuu (I'MA) (7 4)

[Tepuonnueckuit 3akoH u llepmommueckas cucrema xumuueckux ssiemeHToB J[. U.
MenpaeneeBa. @U3NMYECKUN CMBICI MOPSAKOBOTO HOMEpPA 3JIEMEHTA, HOMEPOB IEPHUOJA U
rpymnmnbl. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX COCIMHEHUM B Mepuoaax U
rpynmnax B CBET€ MPEJACTAaBICHU O CTPOEHUHM aTOMOB DBJEMEHTOB. 3HAuYCHHE
[Ieproanueckoro 3aKkoHa.

Buael xuMHUecKMX CBSI3€M M THUNBl KPUCTAUIMYECKUX PEMIETOK. B3anmMoCBs3b
CTPOCHUS U CBOMCTB BELIECTB.

Knaccudukanus XUuMHUYECKUX PEaKIMi MO pa3InyHbIM MpPU3HAKaM (YUCIO0 U COCTaB
pearupymronmx M 00pa3ylolUXCcs BEIISCTB, HaJIMYKMe TPaHMIbl pazzdena ¢as; TerIoBOu
ahdexT, Hu3MEeHEHHE CTENEeHEeH OKHMCICHUS aTOMOB; HCIOJb30BAaHUE KaTaJIU3aTopa;
HarpaBJieHHe TTpoTekanusi). CKOpOCTh XUMHYECKUX PEaKIUi U (PaKTOPhI, BIUSIOIIUE HA HEE.
OO6paTUMOCTh XUMHUUYECKUX PEAKIIUA U CIIOCOOBI CMEIIEHUSI XUMUYECKOTO PABHOBECHSI.



IIpoctele M clOKHBIE BemecTBa. MeTaulbl M HEMeTaulbl. ['€HeTHYecKHue psibl
MeTajula, HeMeTalla W IepexogHoro meramia. OKcHIbl W TUAPOKCHIBI (OCHOBAHMS,
KHUCTIOTHI, aM()OTEpHbIE TUAPOKCHUBI),

comu. Ux cocraB, knaccuduxamus u oOue XUMUYECKHE CBONCTBA B CBETE€ TECOPUHU
AIIEKTPOIUTUUECKON TUCCOUALIUN.



3. TemaTu4yeckoe IJIAHKPOBAaHME € YYETOM padoyeil MPOrpaMMbl BOCIIUTAHUSA

Kuaacce

Xumus. 8 kiaace

Paznen

Kon-
BO
4acoB

Temnbr

Kon-Bo
JacoB

OCHOBHBIE BUJIBI JEATEIHHOCTH 00yYaIOIIIXCS
(Ha ypOBHE YHHBEPCAIBHBIX YUYCOHBIX JCHCTBUN)

OCHOBHEBIE
HaIpaBJICHUS
BOCIIUTATEILHON
ESITENBHOCTH

Bsenenne

44gaca

OnpeneneHnss TOHATHA  «aTOM», «MOJIEKYNa», «XHUMHYECKHH DIIEMEHTY,
«BEILECTBOY, IPOCTOE BEIIECTBOY», «CI0KHOE BEIIECCTBOY, «CBOHCTBA BEIISCTBY.
Ornucanue ¥ CPaBHCHUE MPEIMETOB N3YYCHUS €CTECTBCHHOHAYYHBIX JUCIIUILINH,
B TOM umcie xXumud. Kraccudukamus BeIIeCTB MO COCTaBy (IIPOCTBIE W
CIIOXHBIE). XapaKTEPUCTHUKA OCHOBHBIX METOJIOB U3yUYCHHSI €CTECTBEHHOHAYYHBIX
MUCUUIUINH. PaznuyeHne Tella W BEMIECTBA; XMMHYECKOTO 3JIEMEHTa U MPOCTOTrO
BemectBa. Ommcanue (OpM CyIIECTBOBAHUS XUMHUYECKHX JJIEMEHTOB;, CBOWCTB
BEIeCTB. BBIMONHEHNE HEMOCPEICTBEHHBIX HAOMIOACHWH W aHalu3 CBOWCTB
BEIICCTB U SIBJICHUH, MPOUCXOMASAIIMX C BEIICCTBAMHU, C COOJIIOJCHUEM IPaBHI
TeXHUKH Oe3omacHocTH. OdopMmileHHe OT4YeTa, BKIIOYAIOMIETO OIMKCaHUE
HAOMOJEHNs, €ro pe3yjibTaToOB, BHIBOMOB. lcmonp3oBanne QU3NIECKOTO
MOZ[GJ'H/IpOBaHI/IH OHpeI[CJ'IeHI/IH HOHHTI/Iﬁ XHMHNYCCKHEC SABJICHU), (((l)I/ISI/IHCCKI/IC
saBneHns»». OOBSCHEHNE CYIIHOCTH XUMHYECKHX SIBICHHA (C TOYKH 3pEHUS
aTOMHO-MOJICKYJISIDHOTO ~ yY€HHWS) W WX NPUHIUNHAIGHOTO OTIHYUAS  OT
¢u3nYecKuX SBJICHHUNA. XapaKTEPUCTUKA PO XMMHHU B JKU3HU 4YeJIOBEKa; POIHU
OCHOBOIIOJIOKHUKOB OTeuecTBeHHOe xuMuu. CocCTaBJIEeHHUE CJIO)KHOIO ILIaH
tekcra. llomydyeHne xumudeckol WHQOpPMAMKA W3 Pa3UYHBIX HCTOYHHKOB.
OOBbsICHEHHE TIOHATHH «XUMHYECKUH 3HAK, WM CHUMBOI», «KOI(PQUIMEHTH,
«uHAekcb».Onucanne  TabnmmuHoit  Qopmer  [lepuommueckodd  cucTeMBI
xumudeckux anmeMeHToB [[. . MenneneeBa. Omnucanue MOJIOXKEHUS dJIeMEHTa B
tabmmne JI. M. MengeneeBa. lcromb30BaHHMe 3HAKOBOTO MOJIEIHPOBAHHSL.
OOBsiICHEHHE TOHATHA «XUMHU4YecKash (opMyna», «OTHOCUTEIbHAs aTOMHAas
Macca», «OTHOCHTENIbHAas  MOJICKYJsIpHas  Macca»,  «MaccoBas  JOJs
aJieMeHTa».BhIUnCIIeHne OTHOCUTENhHOW MOJIEKYIIIPHOH MAacchl BeIIecTBa W
MAaCCOBOH JTOJIU XUMHUYECKOr0 3JIEMEHTA B COCAUHCHHUSIX.
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XHUMHUYCCKHUX
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OmpeneneHuss TOHITHA «IIPOTOH», «HEUTPOH», «IIICKTPOH», «XUMUUICCKUN
9JIEMEHT», «MACCOBOE YHUCJIO», «M30TOIIY.

Ornrcanne cocTaBa aToMOB 3J1eMeHTOB Ne 1 —20 B Tabnume /. 1. MeHnneneena.
[MonyyeHne XuMHUUECKON MH(DOPMALIMK U3 PA3IHYHBIX HCTOYHHUKOB.

OrnpeaeneHns MOHATHH «AIEKTPOHHBIN CIION, «IHEPTETHICCKUI YPOBCHBY.
CocraBieHue CXeM pachpeleieHus] 3JCKTPOHOB IO 3JEKTPOHHBIM CIOSM B
AJIEKTPOHHOU 000JIOUKE aTOMOB.

OrnpeaeneHns MOHATHH «QJIEMEHTBI-METAIIIBIY, «JIEMEHTHI-HEMETaJUTbD).
OOBsICHEHHE 3aKOHOMEPHOCTH HM3MCHCHHUS CBOMCTB XUMHUYECKHUX DJICMCHTOB B
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MeproAax M Tpymmax (TIaBHBIX MOATPYIIAx) NePUOINIECKON CUCTEMBI C TOYKU
3pEHUs TEOPUH CTPOCHHUS aTOMA.

BrinonHenre HEMOTHOTO OTHOMHEHHOTO, HETIOTHOT'O0 KOMIUIEKCHOTO CpaBHEHHUS,
MIOJIHOTO OJHOJMHEHHOTO CPAaBHEHHSI CBOWCTB ATOMOB XMMHYECKHUX 3JIEMEHTOB,
HaxoIAIIUXCsl B OJHOM IepuoAe Wiau IiaBHOW noarpymnme Ilepuogumueckoi
CHCTEMBEI.

CocrapieHue XapakTEPUCTUKH XUMHUYECKUX DJIEMEHTOB MO HUX TMOJOXKECHHUIO B
ITepuoauueckoit cucteme xumuueckux snemeHToB JI.M1. Menpaeneesa.
CocTaBiieHue TE3UCOB TEKCTA.

OmpeneneHus  NOHATUH«HUOHHAS  CBSI3b», «HOHBI». (CoOCTaBIEHHUE  CXEM
oOpa3oBaHMsS HWOHHOW CBs3W. lcmonp3oBaHWE 3HAKOBOTO MOJIEITHPOBAHMS.
OnpeneneHre TUNa XUMHAYECKOW CBI3U MO (opmyne BemiecTBa. lIpuBeneHue
IIPUMEPOB BCUICCTB C HOHHOM CBSI3BIO. YCTaHOBJICHHE IMPUYINHHO-CIICACTBCHHBIX
CBsI3€d: COCTaB BEUIECTBA — BHUJ XHUMHYECKOW CBs3u. OmnpeneneHuss MOHATHA
«KOBAJICHTHAS HOJIsSIpHAA CBSI3bY, «AIIEKTPOOTPULATENBHOCTDY,
«BaJICHTHOCTHY».COCTAaBIIEGHUE CXEM O00pa30BaHUS KOBAJICHTHOW  IMOJIAPHOMH
XUMUYECKOUN cBsi3u. Vcmonp30BaHHWE 3HAKOBOTO MojenupoBanus. OmnpenerneHue
THTIAa XUMHYECKON CBs3M 1Mo (opmyne BemectBa. llpuBenenwe mnpuMepoB
BELIECTB C MOHHOH CBSI3bI0. YCTAHOBJICHUE MPUYMHHO-CICICTBEHHBIX CBS3EH:
COCTaB BELIECTBA — BUJl XUMUYECKOM CBA3H.

OnpeneneHns NOHATHSI «KOBAJIEHTHAsl HEMOJIApHAs CBs3b». COCTaBICHUE CXEM
00pa3oBaHMs KOBaJCHTHOH HEMOJSPHON XUMUIECKOH CBSI3U

Hcnonp3oBanne 3HAKOBOro MozenupoBaHus. OmnpeneneHuss THUMA XUMHUYECKON
cBsi3M 10 (opmysie BelecTBa. [IpuBeicHHE MPUMEPOB BEIIECTB C KOBAJICHTHOMN
HETIOJISIPHOM CBS3bI0. XapaKTePUCTHKA MeXaHM3Ma O0pa3oBaHUs KOBAJICHTHON
CBSI3U. Y CTaHOBJICHHE MPUYIMHHO-CJICACTBECHHBIX CBSI3EH: COCTaB BCIIECCTBA- THUII
XUMUYECKOH CBA3M.

Onpexnenenus MOHSTHS «KOBAJICHTHAs MoJIsIpHAs CBSI3bY,
«AIEKTPOOTPULATENBHOCTEY, «BaJIEHTHOCTD.

CocraBieHue cxeM 00pa3oBaHUs KOBAJCHTHOW TMOJSIPHON XMUMHUYECKOH CBS3H.
Ucnonb3oBanue 3HaKoBOro MopenupoBaHus. OmpeaeneHUs THUMA XUMHYECKOU
cBs3M 10 ¢opmyne BemlecTBa. IpuBesieHre MPUMEPOB BEIIECTB C KOBAJICHTHOU
MOJISIPHOM  CBsI3bI0. XapaKTepUCTUKA MEXaHm3Ma OOpa30BaHMs KOBaJCHTHOU
CBSI3U. Y CTaHOBJICHHE MIPUYINHHO-CJICACTBEHHBIX CBSI3EH: COCTaB BCIIECCTBA- THUII
xummuuecko  cBsizu.  CocraBieHne (GopMbl  OMHAPHBIX COCIUHEHHHA TI0
BaJICHTHOCTH 3JIEMEHTOB TI0 opMyIie OWHAPHOTO COeauHEHUs. lcmob3oBaHwme
¢dusnyeckoro MojenupoBanus. OnpeeieHue MOHATHS «MEeTajlIndecKasi CBSA3bY.
CocraBiieHne cxeM O00pa3oBaHUS ~ METAUNIMYECKOW  XWMHUYECKOW  CBS3H.
Ucnonb3oBanue 3HaKoBOro MozenupoBaHus. OmpeneneHUs TUMA XUMHYECKOU
cBsi3M 110 popmyie BelecTBa. [IpuBeeHre IPUMEPOB BEIIECTB C METATNYCCKOM
CBs3bI0. XapaKTEepPUCTHKAa MEXaHW3Ma OOpa30BaHUS METAJTMYECKON CBS3U.




YcraHOBICHHE TPUYMHHO-CIICICTBCHHBIX CBSI3€H: COCTaB  BEIECTBA-  THUI
XUMHUYECKOH CBS3H.

IIpoctsle BeniecTBa

OnpeneneHus MOHATHH «METAJUIbD), <«IIJIACTUYHOCTBY», «TEMJIONPOBOAHOCTDHY,
«3IEKTPONPOBOTHOCTDY.

OnucaHne MOJOXKEHUS 3JIEMEHTOB-MeTauioB B llepuoanyeckoil cucrteme
xuMudeckux sneMmeHToB /. . Menneneena.

Knaccudukanms npocTsix BEMIECTB Ha METAIIIBI M HEMETaILIbI.

XapakTeprucTrka 00mMHuX GU3NISCKUX CBOHCTB METAIIIOB.

VYcTaHOBIEHNE MPUYUHHO-CIEACTBEHHBIX CBS3€H MEXKIY CTPOCHHEM aToMa H
XMUMHMYECKOM CBA3BIO B MPOCTHIX BEIIECTBaX-MeTalIax.

CaMOCTOATENIbHOE W3Y4YEHHE CBOWCTB METAUIOB IpPU COONIONCHUU IPaBHI
TEXHUKH 0e30macHoCcTH, o¢opMIeHHE OT4€Ta, BKIIOYAIOIIETO OIMCaHHE
HaOJIOIeHNsI, er0 pe3yJIbTaToB, BEIBOJOB. [lonydeHne xumudeckoi nHpoOpMauu
u3 Ppa3JInYHbIX HCTOYHUKOB OHpeILCJIGHI/Iﬂ MOHSITHI «HEMCTAJIIBI»,
«aJIIOTPONMSI», «aJUIOTPOIHbBIE BUAOM3MEHEHU, Win Moauukanumn». Onucanue
MOJIOKEHHUST DJIEMEHTOB-HEMeTaioB B llepuonudeckoit cucreMe XMMHUYECKHX
anemenToB /I. 1. MenneneeBa. Onpenenenue NpuHaAISKHOCTH HEOPTaHUIECKUX
BEHOIECTB K OJHOMY M3 M3YyYEHHBIX KJIacCOB: METallIbl W HEMETaJUIBL
JloKa3aTeNnbCTBO OTHOCUTEIBHOCTH JIEJIEHUS MPOCTHIX BEIIECTB HA METAIUIBI H
HeMeTaJlJIbl. Y CTaHOBJICHHE MNPUYINHHO-CJIICACTBCHHBIX CcBsI3el MCXKAY CTPOCHUCM
aToMa U XMMHUYECKOH CBSI3bI0 B MPOCTHIX BellecTBax-HeMeTauiax. OObsicHeHHE
MHOrooOpasusi TPOCTBIX BELIECTB TakUM (DaKTOpPOM, Kak aJJIOTPOIHS.
CaMmocToATeIbHOE HM3YYEHHE CBOMCTB HEMETAJUIOB IMPH COOJIIOJICHUU TPABHI
TEXHUKU 0€30MacHOCTH, OQOpPMICHHE OT4YeTa, BKIIOYAIOIIETO OIHMCaHHE
HaOJIOIEHNsI, €r0 Pe3y/IbTaTOB, BEIBOAOB. BhIOMHEHNE CpaBHEHHS 110 aHAJIOTHH.
OnpeneneHnss MNOHATHH  «KOJMYECTBO BEIIECTBA», «MOJIb», «IIOCTOSHHAs
ABorajsipo», «MoisipHasi macca». PemieHue 3aja4dm ¢ HMCHOJIB30BAaHUEM TMOHATHH
«KOIIMYECTBO  BEILECTBA», «MOJISIpHAs Macca», «IOCTOsSHHas ABoraipo»
OmnpenesnieHne MOHATHH «MOJSPHBIH OOBEM TIa30B», «HOPMAaJbHbIC YCIOBHUS.
Pemenne 3amay Cc UCHOJB30BAaHMEM TMOHATHH «KOJMYECTBO BEIECTBAY,
«MOIISIpHAsi Macca», «MOJspHas OOBEM Ta30B», «IOCTOSHHAS ABOTajpo».
CocTaBiieHHE KOHCIEKTa TeKcTa. PerieHne 3ajad ¢ HMCNOJIb30BaHUEM TOHITHH
«KOJIMYECTBO BEIECTBAY», «MOJISIPHAS MACCa», «KMOJISIPHBIM 00bEM ra3oB», «UUCIIO
Asorayipoy. [lonyueHne XuMHUYeCKOW MHGOOpPMAIMK U3 Pa3IMYHBIX UCTOYHUKOB.
[IpeacraBnenue unpopmanuu no teme «lIpocTie BemecTBa» B BHJIE TaOJIMIL,
CXEM, OTIOPHOTO KOHCIIEKTa, B TOM uuciie ¢ npumeHeHneM cpeacts UKT.
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COC,ZII/IHCHI/ISI XUMHUYCCKHUX
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OrnpeneneHns MOHATHH «CTEIEHb OKUCICHUS, «BATICHTHOCTDY.

CpaBHEHME BAJICHTHOCTH U CTEIIEHU OKUCJICHHUSL.

OrmpeneneHre TOHITHS «OKCHIIBD.

OrnpeneneHne TPUHAISKHOCTH HEOPTAHMUSCKUX BEIIECTB K KJIACCY OKCHIIOB TIO
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dbopmyie.

OmnpeneneHre BAIGHTHOCTH U CTETICHH OKUCIICHUS 3JIEMEHTOB B OKCH/IAX.
Ornrcanue CBONCTB OTEIBHBIX PEICTABUTEICH OKCHUIIOB.

Cocrasrenne (GopMys 1 Ha3BaHUI OKCHIIOB.

[IpoBenenre HAOMIOMCHNH (B TOM YHCIIE OIOCPEIOBAHHBIX) CBOWCTB BEIIECTB H
MPOUCXOMSIIUX C HHUMH SBJICHHMHA, C COOJIOJICHUEM TIPaBHJ TEXHUKHU
Oe3omacHocTH; OQOpMIIEHHE OT4YeTa C ONHCAaHWEM JKCIIEPUMEHTa, €ro
pe3yIbTaTOB U BHIBOZOB.

OnpeneneHnsT TOHATHH «OCHOBAaHUS», «IIEIIOUN», «KAUSCTBCHHAS PEAKIIHS,
«HHJUKATOPY.

Kiraccndukaris oCHOBaHHIA IT0 paCTBOPUMOCTH B BOJIE.

Omnpenenenre MPUHAIISKHOCTH HEOPTaHNYECKHUX BEIIECTB K KJIACCy OCHOBAaHUUN
o opmyure.

OmnpeneneHre CTeTeH! OKUCICHHS YIIEMEHTOB B OCHOBAaHUSX.

OnucaHue CBOMCTB OTHENBHBIX HOpeAcTaBuTenel ocHoBaHuil. CocTaBieHHE
(dhopMyJ1 M Ha3BaHHUI OCHOBAHHIA.

Hcnonp3oBanue TabiMIBI PACTBOPUMOCTH JUIS ONPEACICHUS PacTBOPHUMOCTH
OCHOBaHM.

YcraHOBIEHNE TEHETUIECKON CBSI3M MEXy OKCHIOM H OCHOBAaHHEM H HA00OPOT.
OmpezneneHuss TOHATUA — «KUCTOTB),  «KHUCIOPOACOJEPKAIAE  KHCIOTHD),
«OECKUCIOPOIHBIE KHCIOTBI», «KHCIOTHAs Cpela», «IIeJodHas cpenay,
«HEWTpaJbHas cpefay, «imkana pHy.

Knaccudukanms KucioT 1o OCHOBHOCTH U CO/ICPKaHHIO KHUCIOPO/IA.
Omnpenenenre NMPUHAIEKHOCTH HEOPraHWYECKUX BEIIECTB K KJIAccy KHCIOT II0
dopmyre.

Omnpenenenye CTeneHd OKUCISHHS JIEMEHTOB B KHCIIOTaX.

Ornrcanue CBONCTB OTACTBHBIX MIPEICTABUTEIICH KHUCTIOT.

CocraBnienue GopMys U Ha3BaHUI KUCIIOT.

Hcnonp3oBanue TaONMIBI PACTBOPUMOCTH JJISl ONPEAENICHHs] PacTBOPUMOCTH
KHCJIOT. Y CTaHOBJICHUE TEHETHUECKON CBSI3U MEXIY OKCHUIOM M THIPOKCHIOM U
Ha000pOT.

[IpoBenenre HaOMrOAEHUH (B TOM YHCIE OIMOCPEIOBAHHBIX) CBOWCTB BEIECTB U
IMPOUCXOIAIINX C HHUMHN SIBIICHUI C CO6.]'IIO)ICHI/I€M IpaBUI TEXHHUKU
Oe3onacHocTH; OQOpMIIEHHE OT4YeTa C ONHCAaHHEM JKCIIEPUMEHTa, €ero
PEe3yIbTaTOB U BHIBOJOB.

HccnenoBanne cpensl pacTBOpa C MOMOIIHI0 HHIUKATOPOB.

9KCHepI/IMeHTaHBHOC Pa3IM4C€HUC KHUCJIOTHI M IEJI0YX C ITIOMOIIBIO MHIAUKATOPOB.
OrnpeneneHye NOHITHUS «COJIN».

OrnpezaeneHyue MPUHAJICKHOCTH HEOPraHMYECKUX BEIIECTB K Kiaccy cojedl mo
dopmyie.

OrnpezeneHye CTENEHU OKUCICHUS 3JIEMEHTOB B COJISIX.




Ornicanne CBOMCTB OTACIBHBIX IIPEICTABUTEIICH COTEH.

CocraBnenne ¢opMysl © Ha3BaHWM coyleid. Mcmomp3oBaHMe — TaOIHIIHI
pacTBOPUMOCTH Uil ONpEAeieHUs pacTBopuMocTH coneld. IlpoBenenue
HaOmogeHN (B TOM YHCIIE OIOCPEIOBAaHHBIX) CBOWCTB BEIIECTB W
MPOUCXOMSIINX C HHAMH SIBJCHHWHA, C COONIOJEHWEM TIPaBHJ TEXHUKH
Oe3omacHocTH; OQOpMIIEHHE OT4YeTa C ONHCAaHHEM JKCIIEPUMEHTa, €ro
pe3yJIbTaTOB U BHIBOIOB.

Knaccudukarms caoXHBIX HEOPTaHWYECKHX BEIIECTB IO COCTaBy Ha OKCHIFI,
OCHOBaHWUsI, KUCIIOTHI M COJIY;

OCHOBaHUS, KUCJIOTHI ¥ COJIU TI0 PACTBOPUMOCTH B BOJIC;

Kucnorel 1m0 OCHOBHOCTH W COJIEpP)KAaHHIO KHCIOPOZa, C WCIOJIh30BAHHE
pasIMYHBIX QOPM MPEACTABICHUS KIacCH(pUKaIHH.

CpaBHEeHHE OKCUA0B, OCHOBAaHUH, KUCIIOT U COJIEH 10 COCTaBy.

OnpeneneHne TPUHAAISKHOCTH HEOPTaHWMYECKUX BEHIECTB K OJHOMY W3
M3YYEHHBIX KJIaCCOB COEAMHEHUH 10 hopMyIIe.

OnpeneseHre BaJICHTHOCTH U CTENICHN OKHCIICHUSI DJIEMEHTOB B BEIIECTBAX.
OcyIecTBIICHUE HHIYKTUBHOTO U ICAYKTUBHOTO 0000IIECHUS.

[Homyuenne xumudeckoi nHGOPMAUK U3 Pa3TUIHBIX HICTOYHHUKOB.

OmnpeneneHns MOHATHIA «aMOp(HBIE BEIIECTBA», «KPHUCTAILNTUICCKHAE BEIECTBAY,
«KPUCTAJTUYECKAs PEIICTKA», «HMOHHAS KPHCTAUIMYEeCKas PEIIeTKa», «aTOMHas
KPUCTAJUTMYECKAsT PeIIeTKa», «MOJEKYyJspHas KpHCTaUIMYecKas pelieTKay,
«MeTayInyecKasi KpUCTAIUTHIECKas PerieTKay.

YcranoBnenue MPUINHHO-CIICACTBECHHBIX CcBsI3eH MCXKAY CTPOCHHUCM aroma,
XUMHYECKOM CBS3BbI0 U THIIOM KpHCTaJ]J]H‘-IeCKOﬁ PEHICTKH XHUMHUYCCKUX
COEIUHEHHU.

XapaKTepI/ICTI/IKa AaTOMHBIX, MOJICKYJIAPHBIX, HOHHBIX METAJNIMYCCKUX
KPUCTAIUTMYECKHUX PEIIETOK; CPe/Ibl PACTBOPA € TIOMOMIBIO HIKaibl pH.
[IpuBeneHue MpUMEPOB BEMIECTB C PA3HBIMU THITAMU KPUCTAJUTMIECKON PEIIeTKH.
[IpoBenenvie HaOMrOMEHUH (B TOM YHCIE OIOCPEIOBAHHBIX) CBOWCTB BEIIECTB U
IMPOUCXOAIINX C HHUMH SIBIICHUM C CO6J’IIOI[eHI/IeM ImpaBUI TEXHHUKU
OesonmacHocTH; OQOpMIIEHHE OT4YeTa C ONHCAaHWEM JSKCIIEPUMEHTa, €ro
PE3yIbTAaTOB U BHIBOJIOB.

CocraBiieHHE HA OCHOBE TEKCTa TaOIUIIBI, B TOM YHCJIE C IPUMEHEHUEM CPEJICTB
HKT.

Onpe/eieHnss MOHATHH «CMECH», «MaccoBasi JIOJII PACTBOPEHHOTO BEIIECTBAY,
«00BEMHAs JIOJISI BEIIECTBA B CMECH».

[IpoBenenne HaOMIOACHUI ( B TOM YHICIIE ONOCPEIOBAHHBIX) CBOWCTB BEIIESCTB U
MPOUCXOMSIINX C HUMHU SBICHHH C COOJIOJCHHEM OT4Y€Ta C ONHCAHHUEM
9KCIIEPUMEHTA, €T'0 PE3YJIbTaTOB M BEIBOJIOB.

Penrenne 3ajad ¢ WCHONB30BaHHEM IMOHSATHA «MaccoBas 0N JJeMEHTa B
BEIICCTBE», «MAaccoBasi JIOJII PACTBOPEHHOI'O BEIIECTBA», «0OBEeMHAs OIS




ra3000pa3HOrO BEIIECTBAY.

Permenne 3agay ¢ WCHONB30BaHHEM IOHATHH «MaccoBas JOJNsS JIEMEHTa B
BCIICCTBE», «MaccoBasi JIOJII pPAaCTBOPEHHOI'O BEIIECTBa», «0OOBEMHAs JOJIS
ra3zo00pa3HOTO BEIIeCTBAY.

[Ipencrarnenne uabopManuu o TeMe «COeTMHEHUS XHMHIECKUX JJIEMEHTOB2 B
BUJIE TAOJIUI], CXEM, OMOPHOT'0 KOHCIIEKTa, B TOM YHCJIEC C IPUMEHEHUEM CPEIICTB
NTK.

M3MeHeHus, MPOUCXOIAIINE C
BEIIeCTBAMH
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OmnpeneneHnsl MOHATUH «IUCTWUIALMS, WIN IEPETOHKAY», «KPUCTALIM3ALULY,
«BBITTAPHBAHUEY, «(UIbTPOBAHUEY, «BO3TOHKA,  WIM  CcyOIuManusy,
«OTCTaUBaHUE, KIECHTPU(YTUPOBAHUEY.

YcTaHOBNEHHE  NPUYMHHO-CIEACTBEHHBIX  CBsI3eH  MEXIOy  (HU3HMUSCKUMU
CBOICTBaMH BEIIECTB M CIIOCOOOM pasneieHus cMmeceir. OmnpeneneHus MOHITHA
«XUMHUYECKas pPEaKIMs», «PEakUud TOPEHHS», «IK30TEPMHUECKHE pEeaKIum»,
«OHIOTEPMHYECKHE peakuuu». HalmoneHne u onrMcanue NPU3HAKOB M YCIOBHH
TEUYEHHUs] XMMUYECKUX PEaKLUi, BBIBOIBI HA OCHOBAHMH aHAJIN3a HAOMIOACHUH 3a
9KCIEPUMEHTOM.

Onpenenenre NOHATHS «XUMUYECKOE ypaBHEHHUEY.

OOBbsicCHEHHE 3aKOHA COXPAHEHMS MAacChl BEIECTB C TOYKU 3PEHUS] aTOMHO-
MOJIEKYJIIPHOTO YUEHHUSL.

CocTaBiieHue ypaBHEHHH XMMHYECKHX peaklMii Ha OCHOBE 3aKOHA COXpaHEHUs
MAacChI BEIIIECTB.

Knaccudukanys XUMHYECKHX pPEaKLUi Mo TEMI0BOMY 3P PeKTy.

BrimonHeHnne pacueToB 10 XMMHYECKMM YpaBHEHUSM Ha HaXOXICHUE
KOJIMYECTBA, MAcChl MWIM 00beMa MPOAYKTa PEaKkIuy MO KOJIUYECTBY, MACCe MU
00BbEMY HCXOIHOI'O BELIECTBA; C HCIIOJIB30BAaHMEM IOHATHS <JIOJIs», KOrna
HUCXOAHOE BELIECTBO JaHO B BHUJAE pPACTBOpa C 3aJaHHOM MAacCOBOW JaoJel
PaCTBOPEHHOTO BEILECTBA MIIU COAECPIKUT ONPENEICHHYIO OO IPUMECEN.
OnpezesneHus MOHIATUH «PeaKUH COSANHEHHS», «KaTalIn3aToPb), «(HEPMEHTHI.
Knaccudukanys XUMHYECKHX PEeaKLUH M0 YHCITY M COCTaBY UCXOAHBIX BEILIECTB U
MPOAYKTOB PEaKIINU.

Habmronenne u onrcanrie MPU3HAKOB U YCIOBUN TEUEHHSI XMMUYECKUX PEaKIINH,
BBIBOJIBI HA OCHOBaHMHU aHaln3a HaOMoJeHUH 3a sKcrepuMeHToM. CocTaBieHHe
Ha OCHOBE TEKCTa CXeMbl, B ToM umcie ¢ npumeHenunem WKT. Ompenenenus
HNOHATHH «PEaKLUU COEIUHEHUSN», «PEaKUUU pas3JIoKeHUs», «o0paTumble
peaxkuumn», «HEOOpaTHUMbIE  PEaKIHny, «KaTAIMTHYECKHE  pEeakLun»,
CHEKATATUTHYECKUE PEaKLIUN».

Knaccudukanus XuMUYECKIX PEAKIUH M0 YHCITY H COCTaBY UCXOJIHBIX BEIIECTB U
MPOAYKTOB  pEAaKLUM; HaNpaBICHHIO TMPOTEKaHHWA  pEaKLUUU;  yYacCTHIO
KaTajau3aTopa.

Habmronenne u onrcanrne MPU3HAKOB U YCIOBUN TEUEHHS] XMMUYECKUX PEAKIINH,
BBIBOJIbI HA OCHOBAaHHMM aHaJIM3a HaOJIOAEHUH 3a skcnepuMeHToM. OnpeaeneHus
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HOHATHH «peaKkLuu 0OMEHa», «psii aKTUBHOCTH METAJLIOBY.

Kiraccupukanns XMMHUECKUX PEeaKIUi 110 YHCITy U COCTaBy MCXOTHBIX BELIECTB U
MPOAYKTOB PEAKIINU.

Hcnonb30BaHuE 3JIEKTPOXUMHUYECKOTO psifia HANPSDKCHUH(aKTUBHOCTH) METAJIIIOB
IUIsL OIpPENENIEHUs] BO3MOXHOCTH TPOTEKAHMSA DPEAKIMHA MEXIy MeTalllaMd H
BOJIHBIMH PacTBOPaMHM KHCJIOT U COJIEH.

Habnronenue u onucanre MpU3HAKOB U YCJIOBUH TEUEHHs] XUMUUECKUX PEaKIHi,
BBIBOZIBI HA OCHOBAaHUM aHAJIM3a HAOMIOAECHUH 3a sKcrnepuMeHToM. OnpeaeneHus
TIOHATHH «PEaKIuu 0OMEHay, «peaKuy HeUTpaIu3alumy.

Knaccudpukanms XUMHUUECKUX pEeaKIUi MO YHCITY H COCTaBY HCXOIHBIX BEIIECTB U
MIPOAYKTOB PEAKIIHU.

Hcnonb3oBanue TaONUIBI PACTBOPUMOCTH [UI OIpPEHENCHUS BO3MOXHOCTU
MPOTEKaHUS peaKkiui OOMeHa.

Habmonenne u onricanrie MPU3HAKOB U YCIOBUN TEUSHHSI XMMUYECKUX PEaKInH,
BBIBOZIBI HA OCHOBAaHUM aHalN3a HAOMIOAEHUi 3a skcnepuMeHToM. OmnpeneneHre
MOHATUS  «THIPOJU3».  XapaKTEpUCTHUKA  XUMHUYECKHX  CBOMCTB  BOJBI.
Hcnonp3oBanue  3HAKOBOro  MojenupoBaHus. IlomydeHue — XMMHYECKOH
MH(POPMALMK U3 PAa3IUYHBIX HCTOUYHUKOB. [IpencraBnenne nadopmanuu mno Teme
«M3MeHeHus, POUCXOIAIINE C BEIIECTBAMWY) B BHJIE TAOJHI, CXEM, OIOPHOTO
KOHCIEKTa, B TOM 4ucie ¢ mpuMeHeHnem cpencts MKT.

ITpaktuxym Nel

Pabora ¢ maGopaTopHBIM O0OpYIOBaHMEM W HarpeBaTeNbHBIMH IMPHOOpaMu B
COOTBETCTBHH C IIPaBHIAMU TEXHUKH OE€30IaCHOCTH.

BrmmonHenne — mpocTtedmmx ~— mpueMoB  obOpamieHus ¢ Ja00paTOPHBIM
000pyI0BaHUEM: ¢ J1a0OPATOPHBIM IIITATHBOM, CO CITUPTOBKOM.

PaboTta ¢ mabopaTtopHbIM 00OpyIOBaHHEM W HarpeBaTeNbHBIMH IMPHOOpPaMu B
COOTBETCTBHH C IIPaBHIIAMU TEXHUKH O€30IaCHOCTH.

BrmmonHenne — mpocTtedmmx — mpueMoB  obOpamieHuss ¢ Ja00paTOpHBIM
000pyIOBaHHEM: C Ta0OPATOPHBIM IITATUBOM, CO CITUPTOBKOI.

HaOmnronenne 3a CBOWHCTBaMHM BELIECTB M SIBICHHUSAMH, HPOHCXOISIIUMH C
BEIICCTBAMH.

Onvcanne XUMHYECKOTO JKCIIEPUMEHTa C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO
WM POJTHOTO) A3bIKA U SI3bIKA XUMUHU.

CocraBieHHe BBIBOJIOB TI0 pe3yIbTaTaM IIPOBEIECHHOTO SKCIIEPUMEHTA.

PaboTta ¢ maboparopHBIM 000PYIOBaHWEM W HATrpeBATEIBHBIMUA MPHOOpPAMHU B
COOTBETCTBHH C IIPABUIIAMU TEXHUKH OE€30I1aCHOCTH.

HaGnronenne 3a CBOWCTBAMH BELIECTB U SIBICHUAMH, IPOUCXOISIIIUMH C
BEIIECTBAMH.

OnucaHne XUMHYECKOTO 3KCIEPUMEHTA C IOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO
WM POJTHOTO) A3bIKA U SI3bIKA XUMUHU.

CocraBiieHue BBEIBOJIOB TI0 pe3yJIbTaTaM MPOBEJIECHHOTO SKCIIEPUMEHTA
BeinonHeHne  mpocTeMIIMX ~— OpuUeMOB  oOpamieHus ¢ j1abopaTOpHBIM
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000pyIOBaHUEM: C MEPHBIM LIMJIMHIPOM, C BECAMHU.

[IpuroToBiieHne pacTBOPOB C OINpPEAEICHHON MaccOBOW JI0Jed PacTBOPEHHOIO
BenlecTBa. [IpuroroBnenne pacTBopa U pacueT MacCOBOM JI0JIM PacCTBOPEHHOTO B
HEM BeIIleCTBa.

PactBOpenue.
CaoiicTBa
3JIEKTPOJIUTOB

PacTtBopHI.
pacTBOpOB
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OmnpeneneHne IMOHATHH <«QJIEKTPONIUTHUYECKAsT AMCCOLHUALUN», «IIEKTPOIUTHIY,
«HEIJEKTPOJINThI». BEHINOTHEHNE NOMETOK, BBIMUCOK M IMTHPOBAaHUSA TEKCTA.
OnpeneneHnss MOHATUH «CTENEHb IUCCOLMALMNY», «CHUIBHBIE JIIEKTPOIUTHIY,
«cnalple 3JIEKTPOJMUTHD», «KATUOHBI», «AHUOHBI», «KHUCIOTB», «OCHOBAaHUI,
«conu». CocTaBieHUE YPaBHEHHH 3JIEKTPOJIMTUYECKOW IUCCOLMALUMHM KHUCIIOT,
OCHOBaHUI u conel. MnmocTpanus nmpuMepamMy OCHOBHBIX IMOJIOKEHUI Teopun
JIEKTPOJINTHYECKON  JUCCOIMALIMM; TEHETHYECKOM  B3aMMOCBS3H  MEXKIY
BEIIECTBAMHU (IIPOCTOE BEIIECTBO — OKCHJI — T'MAPOKCHUI — coib). Paznnuenne
KOMITOHEHTOB JIOKa3aTeJILCTBA (TE3MCOB, apryMEHTOB M (DOPMBI JJOKa3aTeNbCTBA)
Onpenenenve MOHATHS «HOHHBIE peakuum». CocTaBleHHE MOJEKYJISPHBIX,
MOJHBIX W COKPALCHHBIX HOHHBIX YpPaBHEHUH peakIMi C y4acTHEM
aneKkTponnToB. HabmroneHue M onucaHue peakluil MexIy 3JIeKTPOIMTaMU C
MOMOIIIbIO €CTECTBEHHOr0 (PYCCKOTO HWJIM POJHOTrO0) S3bIKa MU A3BIKAX XUMHHU.
CocTraBiieHne XapaKTePUCTUKU OOIMX XUMHUYECKUX CBOWCTB KHCIIOT, OCHOBAHUH,
pacTBOpPOB COJE€ C NO3UUUH TEOpUU BJIEKTPOJUTHUYECKON OHCCOLUALUU.
CocTaBiieHne MOJEKYJISAPHBIX, IMOJHBIX M COKpAllleHHBIX HOHHBIX YpaBHEHUH
peakiuii ¢ ydacTueM KuCIIOT. HaOnromeHrne W omucaHue peakiuii C ydacTHeM
KHCJIOT C INOMOILIBI0 €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) SI3bIKa M SI3BIKA
xuMuH. COCTaBJIEHHE XapaKTEPUCTUKU OOIIUX XUMHYECKHX CBOICTB KHCIOT C
MO3UIMM  TEOPHUHM  DJIEKTPOJUTHUECKOM  JUCCOIMAIINY. CocraBieHue
MOJIEKYJIAPHBIX, TIOJHBIX M COKpAIIEHHBIX HOHHBIX YPAaBHEHHH peaknuil ¢
yuactheM KucioT. HaOmopeHue W omucaHue peakuid ¢ y4acTHEM KHCIOT ¢
MOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) sI3bIKa M A3BIKA XHUMHH.
IIpoBeneHre OMBITOB, MNOATBEPXKIAIOIIMX XUMHUYECKHE CBOMCTBA KHCJOT, C
COONIIOJICHHEM TMPaBWJI TEXHUKH OE€30MaCHOCTH. Onpenenenne MOHATHA
«ocHoBaHHA». COCTaBIEHHE XapaKTEPHUCTHKU OOIMMX XWMHYECKHX CBOWCTB
OCHOBaHUWIl (IIenoueli W HEpPacTBOPUMBIX OCHOBAHH) C TO3WIUH TEOpUn
UIEKTPOJUTHUECKON aucconrannu. COCTaBIEHHE MOJICKYJSIPHBIX, MOJHBIX U
COKpall€HHBIX HMOHHBIX YpPaBHEHMM peakuuii ¢ ydacTHEM OCHOBAaHM.
Habmionenne w omnmcaHWe peakuuidi € y4acTHEM OCHOBAaHMWA C ITOMOIIBIO
€CTECTBEHHOI'0 (PYCCKOTO MJIHM DPOJHOTO) sI3bIKa W sA3bIKa XUMuH. lIpoBenenue
OTIBITOB, MOATBEPKAAIOMINX XUMHUYECKHE CBOMCTBA OCHOBAaHUM, ¢ COOMIOACHUEM
HpaBUI TeXHUKH Oe3omacHocTH. CocTaBlICHHE OKIIaga 10 TeMe, ONpeIeICHHON
YUUTEJIEM. OmnpeneneHusi  TOHATHH  «HECONEOOpasylolmue  OKCHIBD),
«coneo0pasyomue OKCHIBD), «OCHOBHBIE OKCHIBDY, «KUCIOTHBIE OKCHIBI».
CocTaBrieHne XapaKkTePUCTUKH OOIIMX XWMHYECKHX CBOICTB COJE00pa3yIoNIux
OKCHJIOB (KUCJIOTHBIX M OCHOBHBIX) C MO3MLUI TEOPUM IIEKTPOJIUTHYCCKON
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nmucconuaruy. CocTaBlieHHe MOJEKYJISPHBIX, TIOJHBIX U COKPAIEHHBIX HOHHBIX
ypaBHEHUH peaklMi ¢ ydacTHeM OKCHa0B. HaOrogeHue U onmucaHHe peakiuil ¢
Y4acTHEM OKCHOB € TIOMOIIBIO €CTECTBEHHOTO (PyCCKOTO HIIM POJTHOTO) SI3bIKA U
si3pIKa XuMuU. IIpoBeneHHE ONBITOB, MOATBEPKIAIOIIMX XMUMHUYECKUE CBOMCTBA
OKCHJIOB, C COOTIOACHNEM MPaBUJI TEXHUKHU O0€30TIaCHOCTH.

CocraBreHue Jokiaza Mo TeMe, ONpeNeNeHHo camocTodTenbHo. Omnpenenenre
MIOHSITUSL «CPEHUE COJM», «KUCIBIE CONW», «OCHOBHBIC coim». CocTaBlieHHE
XapaKTEPUCTHKH OOIMWX XHMHYCCKHX CBOWCTB COJICH C TIO3MIMA TEOPHH
ANEKTPOIUTHYECKON auccoruanuu. COCTaBICHHE MOJEKYJISPHBIX, MOJHBIX U
COKpAIIICHHBIX MOHHBIX YPaBHCHHU peakIMi ¢ yuactuem cosieid. HaOmronenue n
OTHMCaHWE PEAKIN C YJacTHEM OKCHJIOB C MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WIH POJHOTO) SI3bIKA W S3bIKa XUMUH. [IpoBeneHne OmbITOB, MOATBEPIKIAIOIIIX
XMMHUYECKHE CBOWCTBA COJIEH, ¢ COOJNIOJICHUEM TpaBHJ TEXHUKU OE30MACHOCTH.
CocrapneHue NOKIaja Mo TeMe, ONMpEeAENICHHON caMmocTosTeNbHO. Onpenenenue
MOHATHS «T€HEeTHYECKWd psm». MIumrocTpupoBaTh: a) MpUMeEpaMH OCHOBHBIE
MOJIO)KEHUSI TEOPUM BJIEKTPOJMTUUYECKON AMCCOLMALNY; 6) T€HETUYECKYIO
B3aUMOCBSI3b MEX]y BEHIECTBAMH (IIPOCTOE BEIIECTBO — OKCHUJI — THIPOKCHT —
comp). CocTaBleHHE MOJNEKYJSIPHBIX, TIOJHBIX ¥ COKPAIIeHHBIX HOHHBIX
YpaBHEHUI peakIuii, COOTBETCTBYIOIIHMX ITOCIEJOBATEIHHOCTH («IIETOYKE»)
MPEBPAILICHU HEOPraHUYECKHUX BEIIECTB pPa3JIMYHBIX KIJIACCOB. BBbINOIHEHUE
MPSIMOTO MHAYKTUBHOTO JOKa3aTenbcTBa. [lomydenne xumudeckoit napopmanmu
U3 Pa3IUYHBIX HMCTOYHUKOB. [IpencraBnenne wuHPOpMANMH 1O TeMe
«PactBopenue. PactBopsl. CBOHCTBA pacTBOPOB 3JICKTPOJIMTOBY» B BHUE TaOJIHII,
CXeM, OIOPHOrO0 KOHCINEKTa, B TOM uucie c mnpuMeHeHuem cpeacts UKT.
OmnpezneneHue  NOHATHUM  «OKUCIHMTEIbHO-BOCCTAHOBUTEIBHBIE — PEaKLUN»,
«OKHCITUTEIbY, «BOCCTaHOBHUTEIDbY, «OKHCIICHUEY, «BOCCTaHOBJICHHEY.
Knaccudukaruss XMMHYECKUX PpEaKIUid 10 MPH3HAKY «U3MEHEHHE CTeleHen
OKUCTICHUSI DJIEeMEHTOBY». OmnpeneseHue OKHUCIUTEASI U BOCCTAHOBUTEIS,
OKHCJICHUSI U BOCCTaHOBJIEHHMs. VIcmoOJp30BaHHE 3HAKOBOTO MOJEIUPOBAHMUSL.
CocTaBieHne  ypaBHEHMH  OKHCIHUTENbHO-BOCCTAHOBUTENIBHBIX  PEAKIIHIA,
UCTIONB3Ysl METOZA OJJIEKTPOHHOro Oananca. OnpeaereHWE OKUCIUTEIS U
BOCCTAaHOBUTEJISI, OKUCIICHUSI 1 BOCCTAHOBJICHUSL.

IIpakTukym Ne2

OO6parieHue ¢ J1abopaToOpHLIM 000PYIOBaHHEM M HarpEBaTEIbHBIMU MPHUOOPaMHU B
COOTBETCTBUU C IMpaBUJIaMU TEXHUKH 0€30MacHOCTH.

HaGmroeHre CBOMCTB AJIEKTPOIUTOB U IPOUCXOIAIINX C HUMU SIBIICHUH.
Onucanne XUMHYECKOTO IKCHEPUMEHTA C IOMOIIbI0 €CTECTBEHHOTO (PyCCKOTO
HIIn pO]lHOI‘O) SI3bIKA U A3bIKA XUMHH.

®DopMynupoBaHKE BEIBOJIOB 110 PE3yJIbTaTaM IMPOBEIEHHOTO DKCIIEPUMEHTA.
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Kiaacc Xumus. 9 kiaace
Pazgen | Kon-Bo Tembr Kon-Bo | OcHOBHBIC BUBI ICATEIBHOCTH O0YYaIOIUXCS OCHOBHBIC
JacoB JacoB (Ha ypOoBHE YHHBEpCAIbHBIX y4eOHBIX AeHCTBUN) HaIpaBJICHUS
BOCITUTATEIIbHOM
JIEATeIbHOCTH
10 XapakTepucTHKa XUMHUYECKUX 3IEMEHTOB 1 -3-T0 TIEpHOJIOB 10 UX IOJIOKCHUIO B
Bsenenue. OoOwas ITepuoauueckoit cucrteme xumuueckux onaemedHToB JI. WM. Menneneea; 8,2,4,7

XapaKTepUCTUKA XUMHUYCCKHX
JJICMCHTOB M XMMHUYECKUX
peakmuii. [ICXD.

XMMHAYECKUX CBOMCTB aM(OTEpHBIX OKCHAOB M TIuapokcuaoB. CocTtaBieHue
MOJIEKYJISIPHBIX, ITOJIHBIX M COKPAILIEHHBIX NOHHBIX YPAaBHEHUM peakuii.
OnpenesneHue MOHATUS «aMOTepHbIE coeluHEeHus». Habmonenne u onucaHue
peakuuii MeXIy BELIeCTBAMH C IIOMOLIBIO €CTECTBEHHOTO (PYCCKOTO WIIH
pPOJIHOTO) si3bIKa W SI3bIKa XUMHH. [IpoBeneHHe ONBITOB, MOATBEPMAAIOIINX
XMMHUYECKHE CBOMCTBA aM(OTEPHBIX OKCHAOB M TUApPOKcHAoB. OmpeneneHue
BUJIOB KJIACCU(UKAIIUHN: €CTECTBEHHON M MCKYCCTBEHHOH. BrITIOMHEHNE MPsIMOTro
JIEAYKTUBHOTO TOKAa3aTeNbCTBA.

CocraBieHue aHHOTaUK K TekcTy. OmnpeeneHue neny yueOHol AesITeIbHOCTH C
MIOMOIIBIO YUUTENSI W CaMOCTOATENbHO. OIpeneiacHus NOHATHH «XHUMHAYECKas
peaKnusy», «peakuy COSTUHEHUS», «PEaKLUU Pa3I0KEeHUs», «PEaKLIUd OOMEHa,
«peakUuu 3aMeLIeHUs», «pPeakUuWu HeHTpaIu3aluu», «IK30TePMHUYECKUE
peaxiumn, «QHIOTEPMUYECKUE peaxum, «obparumble peaxum,
«HEOOpaTHUMble PEaKLUUW», «OKUCINTEIbHO-BOCCTAHOBUTEIIBHBIE — PEAKIHN,
«TOMOTEHHBIE peaKLun», «T€TEePOTeHHBIE PEAKIINNY», «KaTATUTUIECKIE PEaKIum,
«HEKAaTATMTHYECKHE PEaKIUN», «TEIIOBOH JPQEKT XUMHUYECKOH peakIuuy».
CocTaBiieHHE MOJEKYJSAPHBIX, MOJNHBIX M COKPALEHHBIX HOHHBIX YPaBHEHHH
peakuuii. OrmpenencHHe OKUCIHTENS W BOCCTAHOBUTENS, OKHCICHUS H
BOCCTaHOBNIEHUA. HabimiofeHne M omMcaHue peakIuid MeXay BeIIecTBaMU C
MOMOIIBI0 €CTECTBEHHOTO (PYCCKOIO WM POAHOTO) sI3bIKA M fA3bIKA XUMHHU.
IIpencraBnenue nHpopmaruu no treme «Kitaccuduranusi XUMUYECKUX PEeaKLUiDy
B BHJIe TaOJHIl, CXeM, OMOPHOTO KOHCIIEKTa, B TOM YHCIIE C TNPHUMEHEHHEM
cpencte MKT. OmnpeneneHne MOHATHA «CKOPOCTh XUMHYECKOH pEaKIIUN».
OOBsiCHEHHE C TpPUBEACHHEM IPUMEPOB BIHMSHUS HEKOTOPHIX (aKTOPOB Ha
CKOpPOCTh XWMHYECKHUX peakiuii. HabOmromeHne W ommcaHwe peakmuii MEXTy
BEIIECTBAMH C MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJIHOTO) A3BIKA U A3BIKA
xumun. IIpoBerieHHe ONBITOB, MOATBEPKAAIOUIUX 3aBHCUMOCTb CKOPOCTH
XUMHAYECKOH  peakuud  OT  pa3nuuHelx  QakropoB.  CaMOCTOSATENBEHO
OpraHM30BHIBaTh Y4eOHOE B3aMMOEHCTBHE B TpymIe (OMpeaessaTh 00Iue e,
pacmipenensaTh poyiv, JAOTOBAapHUBATHCA APYT C APYroM U T.1.). OTcTamBas CBOIO
TOYKY 3pEHHUsI, IPUBOAUTE apT'yMEHTHI, MOATBEPXKAas UX (pakTammu.
CamocTosTenbHO OOHApY)KHMBaTh M (QOPMYIHPOBATH YUICOHYIO MpobIIeMYy,
OIIpeIeJIATh Lieb yUeOHON NesTeIbHOCTH, BBIOMPATh TEMY IIPOEKTA.




MeTauiel
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Brrauciaenus mo xuMudeckuM GopMyJiaM B YPaBHCHUSM PEaKITHi, TIPOTEKAIOIINX
C YYaCTHUEM METAIIJIOB U UX COCTMHEHUH.

[Monbop (c mMOMOIIBIO Y4YUTENS) CIOBapel, DHIMKIONEIUN, CIPAaBOYHUKOB,
ANIEKTPOHHBIX IMCKOB M JIPYTMX HCTOYHHKOB HH()OPMAIINH, HEOOXOIUMBIX IS
pemreHus yaeOHbIX 3aa4.

ComnocrasieHue WHGOPMAIMH, TTOTYYCHHON U3 Pa3JIUYHBIX UCTOYHHUKOB,
CocraBneHue pereH3ud Ha TEeKCT. OrmpeneneHue TMOHATUS —«METAJLIBDY.
CocraBieHrne XapakTePUCTHKH XHMHUYECKHX JJIEMEHTOB-METAUIOB TI0 HX
nojoxxkeHuto B Ilepuoamdeckod cucreme xumuyeckux aementoB [ W.
MenzeneeBa.  XapaKTepHCTUKA CTPOCHUS M OOIMMUX (DU3MYSCKUX CBOWCTB
MPOCTHIX  BemecTB-MeTauioB. OOBSCHEHHE 3aBUCHMOCTH  CBOHCTB (WM
Mpe/ICKa3aHne CBOMCTB) XMMHYECKUX 3JEMEHTOB-META/NIOB OT IIOJIOKEHUS B
[Tepuonuueckoit cucreme xumuueckux snementoB . WM. Menneneesa.
YcTaHOBICHUE NPUYMHHO-CICACTBEHHBIX CBS3€M MEXKIYy CTPOCHHEM aToMa,
XUMUYECKON CBSA3BIO, THUIIOM KPUCTANIMYECKONM PEIIETKH METAJIOB U HUX
COCIIMHEHUM, UX OOImMMU (DU3MYSCKUMHU CBOMCcTBaMu. OmpesesiecHue MOHATUSL
«psAIl aKTUBHOCTH METAJIOBY». XapaKTEPUCTUKA XUMHUYECKHUX CBOMNCTB IMPOCTHIX
BemecTB-MeTaIoB. OOBSCHEHHE 3aBUCUMOCTH CBOWCTB (WM TIpenCcKa3aHHe
CBOICTB) XMMHYECKHX DJIEMEHTOB-METAIUIOB OT TMoJokeHus B llepmommdeckoit
cucremMe xuMmmueckux aiementoB JI. WM.  MenageneeBa. CocTaBieHue
MOJIEKYJIIPHBIX YPAaBHEHUU PEaKUUi, XapaKTEPU3YIOIIUX XUMHUYECKUE CBOMCTBA
METaJUIOB U UX COEIUHEHHUMU: SJEKTPOHHBIX YPaBHEHUU MPOLECCOB OKUCICHUS-
BOCCTAHOBJICHHSI; YPABHCHUHN AJIEKTPOIUTHICCKON TUCCOIMAIINH; MOJICKYJISIPHBIX,
MOJIHBIX W COKpAIEHHBIX HMOHHBIX yPAaBHEHMHM pEakIuidi C y4acTHeM
ANEKTPOJIUTOB.  YCTAaHOBJIEHUE MPUYMHHO-CIEACTBEHHBIX  CBSI3€H  MEXIY
CTPOCHHEM aTOMa, XHMHYECKOW CBS3BIO, THUIIOM KPHUCTALITMYECKOM PEIICTKH
METAJUIOB M MX COCAMHEHUM, UX XMMHUYECKMMU CcBoMcTBamu. HaOmronenue u
ONHCaHWE XMMHUYECKOro JKcrepuMeHTa. llpencraBieHne wHpopManuu B BHIE
Ta0JIUI, CXeM, OTIOPHOTO KOHCIIEKTa, B TOM 4ncie ¢ npuMeHeHneM cpencts UKT.
CocTaBiieHne MOJIEKYJIAPHBIX YpPaBHEHHMH peaklui W 3NEeKTPOHHBIX YpPaBHEHUH
MPOIIECCOB OKUCIICHUS-BOCCTAHOBIICHUS, XaPAKTEPU3YIOIIUX CIIOCOOBI MTOTYICHHUS
METaJIOB.

[Togbop (c TOMOIIBIO YUYHUTENsI) CIOBAaped, DSHIMKIONETUHN, CIPAaBOYHHUKOB,
3JIEKTPOHHBIX TUCKOB M JIPYI'MX HCTOYHMKOB HH(OPMAIIMU, HEOOXOMUMBIX JIs
pemienus ydeOHBIX 3amad. ComocraBieHue wWH(OpMaIMU, TOIYYCHHOH U3
pPa3IUYHBIX HUCTOYHWUKOB. OTMpemeneHus MOHATHH «KOPPO3UL», «XUMHUYECKAs
KOPPO3HS», «AJIEKTPOXUMHUIECKAS KOPPOIHS».

Nnnroctpauus IIOHSITHHA «KOPPO3US», «XUMHYCSCKast KOPPO3USI»,
«QIEKTPOXMMUYECKAass KOPpPO3Us» MpUMEpaMu. XapaKTepUCTHKA CIIOCOOOB
3aIATHE METAJIOB OT Kopposuu. OmpeaeneHre MOHITHS «IETOYHBIE METAJUTB»,
«ILEeTOYHO3eMEeNbHbIe MeTauiby. COCTaBICHHE XapaKTEPUCTUKU IIEITOYHBIX
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METaJUIOB I10 MX MOJIOXKEHUIO B [leproandeckoii CucTeMe XUMHISCKHIX JIEMEHTOB
JI. 1. Menneneena.

XapakTepucTHUKa CTPOCHHUS W OOMMX (U3NYSCKMX U XUMUYECKHX CBOWCTB
MIEIOYHBIX METAIOB. XapaKTepUCTHKAa (DU3UIECKUX W XHUMHYECKHUX CBOWCTB
OKCHIIOB W THAPOKCHIOB IIEIOYHBIX MeTauioB. OOBICHEHHE 3aBHCHUMOCTH
CBOHMCTB (WM TpeAcKa3aHHe CBOMCTB) INEIOYHBIX METAJUIOB OT TOJOXKCHHS B
[Tepuoauueckoii cucteme xumuueckux 3nemeHToB . . Menaeneesa.
CocTaBiieHne  MOJNEKYJSPHBIX ~ YpaBHEHWH  peakmuid, XapaKTepU3YIOIINX
XUMUYECKHUE CBOMCTBA IIEIOYHBIX METAIJIOB U UX COCAMHEHHIM: SJIEKTPOHHBIX
ypaBHEHUI MPOIIECCOB OKHCJICHHSI-BOCCTAHOBIICHUS, ypaBHEHUI
ANEKTPOIUTHYECKON IMCCOIMANNN; MOJEKYJISIPHBIX, IMOJNHBIX M COKPAIIEHHBIX
WMOHHBIX YpaBHEHHUH PEAKIHI C y4aCTHEM IIEKTPOJIUTOB.

YcTaHOBICHHE NPUYUHHO-CICACTBCHHBIX CBS3€HM MEXKIYy CTPOCHHEM aroMa,
XUMHYECKOHN CBSI3bI0, TUIIOM KPUCTAJUTMYECKOW PEMIETKH MIEIOYHBIX METaJUIOB H
UX COCIMHCHNN, NX XUMHUUECCKUMH CBOMCTBaAMH.

BbrunciaeHus mo XMMUYECKUM (OpMyJiaM B YPaBHEHHUSM PEAKI[HiA, MTPOTEKAOIIIX
C y4acTHeM HICIIOYHBIX METAJIJIOB M UX COCTUHEHUH.

OmnpeeneHns TOHATHS «IIETOYHO3EMENFHBIE METAILITBDY.

CocTraBiieHre XapaKTePUCTHKH IEIOYHO3EMENBHBIX METAJUIOB U X MOJIOKEHUIO
B [lepuonnueckoil cucteMe xuMmuueckux anemeHToB .M. Menaeneesa.
XapakTepucTHUKa CTPOCHHS W OOMMX (U3NIECKMX U XHMHYECKHX CBOWCTB
[IEJIOYHO3EMEJIbHBIX METAJIJIOB.

XapakTepucTiuka (pU3UUIECKUX W XUMHUYECKUX CBOHCTB OKCHJIOB M THIPOKCHIIOB
IIEJIOYHBIX METAJIOB.

OObsicCHEeHHE  3aBUCHMOCTH  CBOWCTB  (WJIM  TpeAcKa3aHHWEe  CBOWCTB)
MIEJIOYHO3EMENIBHBIX METAJUIOB OT TMojoXkeHuss B Ilepumomudeckoit cucrteme
xuMudeckux 3neMmeHToB /. . Menneneena.

CocraBieHue  MOJEKYJSAPHBIX ~ YpaBHEHUM  peaklUMil, XapaKTepU3yHOLIUX
XMUMHUYECKHE CBOMCTBA IIEJIOYHO3EMEILHBIX METAIOB M HMX COEIUHEHUIA:
ANIEKTPOHHBIX YPaBHEHHUM MPOIIECCOB OKUCICHUS-BOCCTAHOBIICHUS;, ypPaBHEHHIA
ANEKTPOIUTUUYECKON ITUCCOLMALIMY; MOJIEKYJSIPHBIX, MOJHBIX WU COKPAILEHHBIX
WOHHBIX YypaBHEHHM peakmuil ¢ ydacTUEM D3JICKTPOJIUTOB. Y CTAaHOBIICHUE
MIPUYIUHHO-CJICICTBEHHBIX CBI3EH MEXy CTPOCHHEM aToMa, XMMHIECKOU CBSI3bI0,
THIIOM KPUCTALTUIECKON PENICTKH MIETOYHBIX METAJIOB W WX COCAMHCHHM, WX
XHUMHYECKHUMH CBOMCTBAMMU.

HabGmroaenue u onucanue XUMAYECKOTO AKCIIEPUMEHTA.

Brraucnenns mo xuMudeckuM (popMysiaM U YpaBHEHUSM PEAKIIHMA, TPOTEKAIOIITIX
C YYaCTHEM IIEJIOYHO3EMENIbHBIX METAJJIOB U UX COCIMHEHUU. BrrumcineHus mo
XUMHYECKUM (OpMyJIaM W ypaBHEHUSM DEaKIHMid, MPOTEKAIONINX C y4acCTHEM
METAJIJIOB U MX coenuHeHui. [IpeacrapneHus nadopmaliu mo teMe «MeTaibb
B BUJIC TaOJIUI], CXEM, OTIOPHOTO KOHCIIEKTa, B ToM 4ncie ¢ npumeHenuem UKT.




[NoHuMaHue MPUYKH CBOETO HEyCIeXa M HaXOKICHHE CIIOCOO0B BBIXOJA U3 TOH
CUTYaITIH.

[paxTukym Nel

OKCIIEpUMEHTANBHOE HCCIECAOBAaHHE CBONCTB METAJUIOB W WX COEAMHEHHH,
pelIeHHe KCIIEPUMEHTANBHBIX 3324 10 TeMe «MeTalluiby.

Pabora ¢ maGopaTtopHsIM 000pyHOBaHHMEM W HarpeBaTENIbHBIMH TPUOOPAMH B
COOTBETCTBHH C IIPaBHIAMU TEXHUKH OE€30IaCHOCTH.

Habnronenne cBOHCTB METAIJIOB M MX COCTUHEHUI U SBJICHUH, IPOUCXOAALINX C
HHUMH.

Omnncanne XMMHYECKOTO JKCIIEPUMEHTA C IIOMOIIBIO €CTECTBEHHOTO (PyCCKOTO
WM POJTHOTO) A3BIKA U SI3bIKA XUMHUHU.

®opmynupoBaHe BBIBOJOB 110 PE3yIbTaTaM IIPOBEICHHOTO SKCIEPHMEHTA.
Omnpenenenne (UcxoAs w3 y4eOHOW 3a7jauv) HEOOXOJUMOCTH HCIIONB30BaHUS
HaOJFOIEHNSI WM DKCIIEPUMEHT.
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Xapaxktepuctuka (ocdopa: crpoeHue, (pu3MUecKMe M XMMHYSCKHUE CBOMCTBA,
nonmydeHne u npumeHenwne. CocTaBleHHe Ha3BaHWN coeanHeHUi (ocdopa mo
¢dopmyrie u uX GOPMYI IO HA3BAHHUIO.

OOBbsicHEHHE 3aBUCUMOCTH CBOWCTB (MJIM TpejcKa3aHHE CBOMCTB) Qocdopa ot
nonoxeHust B Ilepuommyeckoil cucrteMe xumuyeckux osnementoB J[. U
Meneneena.

CocTaBeHne  MOJEKYJISApHBIX  YpaBHEHUH  peakuMid, XapaKTepU3YIOLINX
XMUMHYECKHE CBoicTBa (hocdopa, IJICKTPOHHBIX YpaBHEHUH  IPOIECCOB
OKHCJICHUS- BOCCTAHOBJICHHUS;

YcTaHoBNIEHHE TNPUYUHHO-CIICACTBEHHBIX CBSI3€H MEXAYy CTPOCHHEM aTroma,
XMUMHYECKON CBSI3bI0, THUIIOM KPUCTAJIMYECKOH perietku (docdopa, ero
(DUBUYIECKUMH U XUMUYECKIMH CBOMCTBAMH.

Habmonenne u ommcaHue XUMHYECKOTO OSKCIIEPUMEHTa IO PaCIO3HABAHUIO
¢dochar-uoHOB.

XapakTepucTHKa Yriepojia: CTpoeHHe, (Qu3ndeckue W XHMHYECKUE CBOWCTBA,
MoJTydeHNe U IPUMEHEHHeE.

CocraBieHue Ha3BaHWN COEAMHEHHI yriepoaa mo gopmylie U ux (Gopmysa 1o
Ha3BaHHIO.

OOBsicCHEHHE 3aBHCHMOCTH CBOMCTB (WJIM NpeACKa3aHHE CBOMCTB) yriiepona oT
nonoxeHuss B Ilepuomumyeckoil cucrtemMe xumuyeckux oanementoB J[. U
Meneneena.

CocraBiieHMe  MOJEKYJSPHBIX ~ YPaBHEHWH  peakKIHid, XapaKTepHU3YIOIUX
XMMUYECKHE CBOWMCTBA yIJIEpPOAa, OJIEKTPOHHBIX YPaBHEHHH IMPOLIECCOB
OKHCIICHHSI- BOCCTAHOBJICHUS;

YcTaHOBIIEHHE TNPUYUHHO-CIICACTBEHHBIX CBSI3€H MEXIy CTPOCHHEM aTroma,
XUMHAYECKON CBSI3pI0, THIIOM KPHUCTAJUIMYECKON pEIIeTKH yriepoja, €ero
(U3NYECKUMH U XUMHYECKIMU CBOMCTBAMH.

XapakTepucTHKa OKCHAOB YIJIEpoAa: CTpOeHHE, (pr3myuecKkne M XHMUYECKHe
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CBOWCTBa, IOJIy4YEHHE U IPUMEHEHHUE.

CoctaBieHue  MOJIGKYJSIPHBIX ~ ypaBHEHUIl  peakuuii, XapaKTepU3YOLIUX
XMMHMYECKHE CBOICTBA OKCHIOB YIJIEPOJa, JIEKTPOHHBIX YpaBHEHHUH MpOIECCOB
OKHCJICHHS- BOCCTAaHOBJICHUS;

YcTaHOBICHHE NPUUYMHHO-CICACTBEHHBIX CBSI3€H MEXAYy CTPOCHHUEM aTroMma,
XUMHMYECKOM CBSI3bI0, TUIIOM KPHUCTAIIIMYECKON PEUIeTKH OKCHJIOB yIiepoja, UX
(U3NUECKUMH U XUMHYECKHMHU CBOHCTBaMHU.

XapakTepucTHKa KPEMHUS: CTpOeHHE, (hHU3MYEeCKHe M XHMHYECKHE CBOWCTBA,
MOJTyYeHUE U IPUMEHEHHE.

CocraBieHue Ha3BaHWH COCTUHEHWH KpPeMHHUS Mo Qopmylie U uX (HOpMyNI 1O
Ha3BaHMIO.

OObsicCHeHHE 3aBUCHMOCTH CBOWCTB (WMJIM MpEJCKa3aHHWEe CBOWCTB) KPEMHHS OT
nonoxkenuss B Ilepuonmdeckoil cucreme xumuyeckux oasemenros J[. M.
Menneneesa.

CocraBieHue  MOJEKYJSIPHBIX ~ YpaBHEHUM  peaklMil, XapaKTepU3yIOLIUX
XMMHUYECKHUE CBOWCTBA KPEMHHMS, DJIECKTPOHHBIX YpPaBHEHUH IPOIECCOB
OKHCJICHUSI- BOCCTAaHOBJICHHUS;

YcTaHOBNCHHE NPUYUHHO-CIICACTBEHHBIX CBSI3€H MEXAYy CTPOCHHEM aTroMma,
XUMHAYECKOH CBA3bI0, THUIIOM KPHUCTAUIMYECKOH PEIIETKH KpPEeMHHMSA, €ro
(I)I/I3I/I‘ICCKI/IMI/I 1 XUMHUYECKUMU CBOMCTBaMHU.

Bbruucnenus no XuMu4eckuM GopMmyliaM U YpPaBHEHUSAM PEAKLU, MPOTEKAIOLINX
C y4acTHeM HEMETaJUIOB M MX COSAMHEHUH.

[Ipencrarnenne uHpopMmaiu 1mo teme «Hemeramns» B BHIe TaOJUI], CXEM,
OTIOPHOT'0 KOHCTIEKTa, B TOM uucie ¢ npuMeHeHneM cpeacts MKT.

OTcrauBaHue CBOEH TOYKM 3pEHHS, €€ apryMeHTauuss M M[OATBEPKICHHE
dakTamu.

Cocrasienue pedepara 1o onpee’aeHHoNH GopMe KOHTPOJIBLHON paboThI.

[TpakTukym Ne2

XapaxTepru3oBaTh OCOOEHHOCTH CBOWCTB JKHPOB Ha OCHOBE CTPOCHHUS WX
MOJIEKYJI, & TaKkXke KiIacCU(UKAIUU KUPOB MO UX COCTaBY U MPOUCXOKACHUIO U
MPOU3BOJCTBO TBEPABIX

KUPOB HA OCHOBE PACTHTEIHHBIX Macel. Ha ocHOBe peakmmu >TepUpUKAAN
XapaKTepH30BaTh COCTaB, CBOWCTBA U OOJIACTU MPUMEHEHHS CIOXHBIX 3(DHUPOB.
OnuckiBaTh CTPYKTYpPHI U CBOHCTBa OEIKOB Kak OWMOIMOJIMMEPOB. Y CTaHABIMBATH
MECXKITPEAMETHBIC CBs3H XHUMHHU u 6I/IOHOFI/II/I Ha OCHOBC PacCKphITUA
OMOJIOTUYECKOH POJTU M XMMHYECKUX CBOMCTB OEIIKOB.

[IpoBoanTh, HAOFOAATE ¥ OIMCHIBATH XUMUYECKHIA IKCIICPUMEHT.
DKCIIEPUMEHTAILHOE HCCIICIOBAHNE CBOMCTB HEMETAUIOB M WX COCAMHCHHM,
pelIeHre 3KCIEePUMEHTANBHBIX 3a/1a4 110 TeMe «[loarpymnma raioreHoB.

Pabora c¢ maGopaTopHBIM O00OpY/OBaHMEM W HarpeBaTelIbHBIMH IMPHOOpaMu B
COOTBETCTBUU C IMpaBUJIaMU TEXHUKHU 0€30MacHOCTH.

HaGmnromenue 3a CBOMCTBAaMM TajJlOT€HOB, HMX COEIUMHEHHH M SBJICHUSIMHU,
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IMPOUCXOAAITMMU C HUMU.

Kpatkue CBECHHUS 00
OPTaHHUYECKUX COCTUHCHUAX

Knaccupuuuposars yrieBomopoasl MO CTPOSHHIO YITIEPOIHOTO CKeleTra u
HaJIM4YUI0 KpaTHBIX CBs3eH. YCTaHaBIMBATh B3aMMOCBS3b MEXAY COCTaBOM,
CTPOEHHEM M CBOWCTBAMH YIJIEBOAOPOAOB. OMNUCHIBATH T€HETUYECKHE CBA3U
MEXIy KIaccaMy YIJIEBOJOPOAOB C IOMOIILIO POJHOIO S3bIKA U S3bIKA XMMUH.
KnaccupuuupoBaTh cnupTel Mo WX aTroMHOCTH. HabmromaTh, caMOCTOSATENBHO
MIPOBOJIUTH U OMUCHIBATH XUMUYECKHUH IKCIIEPUMEHT.
XapakTepu3oBaTb OCOOCHHOCTH CBOWCTB KapOOHOBBIX KHCJIOT Ha OCHOBE
CTPOEHUS UX MOJIEKYJI, & TAKXKE
CTIOCOORT TOTVUYEHUS U 0OTACTA TINUMEHEeHUS MVNARKUHOW U VKCVCHOU KUCTOT C
e u
eIMHNYHOE B CTPOSHUH WM CBOMCTBAaX OPraHUYECKUX (MypaBBHMHON M YKCYCHOH
KHCJIOT) U HEOPTraHWYECKUX KHCIIOT.
HabnronaTth, onmuchIBaTh U MPOBOANTH XUMUYECKUH SKCIIEPUMEHT.
CobmoiaTh TIpaBHUiIa IKOJOTHYECKH TPAMOTHOTO M 0€30macHOro oOpaimeHus ¢
TOPIOYMUMH ¥ TOKCHYHBIMH BEIIECTBAMHU B OBITY. XapaKTepu3oBaTh 0COOCHHOCTH
CBOWCTB JKMPOB Ha OCHOBE CTPOCHMS WX MOJIEKYN, a TaKkKe KiacCUPHKAIHUU
JKUPOB IO UX COCTAaBY U MPOMCXOXKICHHUIO M IPOU3BOJACTBO TBEPIBIX KUPOB HA
OCHOBE pacTUTEeNbHBIX Maceq. Ha ocHoBe peakumu — 3TepuUpHUKALUN
XapaKkTepu30BaTh COCTaB, CBOMCTBA M 00NACTH MPUMEHEHHUS! CIOXKHBIX I(PHPOB.
OnuceIBaTh CTPYKTYPHI U CBOMCTBA OENKOB Kak OMOMOIMMEPOB. Y CTAaHABIHMBAThH
MEXIIPEMETHBIE CBA3M XUMHM M OHOJIOIMH Ha OCHOBE PAaCKpBITUS
OHMOJIOTUYECKOH POJIM U XUMHUYECKHX CBOHCTB OEJIKOB.
[TpoBoauTh, HAOIFOAATE U OIMUCHIBATH XUMUYECKHIA YKCIICPUMEHT.
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O000611EeHNE 3HAHUH o
XUMHH32 KypC  OCHOBHOWM
mkonsl. IToaroroska

K TOCYJIapCTBEHHOU MTOrOBOM
arrectaruu (I'YA)

[IpeameTHble.

IlpencraBnenue uHpopmanuu 1o Teme «llepmoguueckuii  3ak0OH U
Ilepunonnueckas cucrema [[. 1. MenzeneeBa B CBETE€ TEOPUHU CTPOCHHS aTOMa» B
BHUJIe Ta0JIUI], CXEM, OMIOPHOTO KOHCIIEKTa, B TOM YHCJIE C TPUMEHEHUEM CPEJICTB
N KT.

BrinosHeHre TeCTOBBIX 3a1aHuil 1o Teme. [Ipencrarienre nHGOPMAIUK IO TeMe
«Buipl XUMHUYECKHX CBSI3€H M TUIIBI KPUCTAJUINYECKUX PELIETOK.

JInaHOCTHEIE.

CaMOCTOATEIBHO ~ OPraHM30BBIBATH y4eOHOE B3aMMOJEHCTBUE B  IpyIIe
(ompenenaTs o0IIMe e, pacpeAessaTh POJIH, JOTOBAPUBATHCS IPYT C IPYTOM U
T.1.). OTCTanBasi CBOIO TOUKY 3PEHUS, NIPUBOAUTH APTYMEHTBI, MOATBEPKIAs MX
¢akTamMu. YMETb B3IVIAHYTh HAa CUTYalMIO C MHOW MO3MLHUH U JOTOBAPUBATHCS C
JIFOJIbMH MHBIX TIO3HUIINHA.

MeranpenMeTHEIE.

CamocrosATeIbHO OOHapyXuBaTb W (OpMYJIMpPOBaTh y4yeOHYI0 TmpoOdiemy,
OTIpeIeTIATh 1EeNb Y9eOHO! NeATeNIbHOCTH, BEIOMPATh TeMy MpoeKTa. BriaBurars
BEPCUH pellieHHs Ipo0IeMbl, OCO3HABAaTh KOHEUHBII pe3ysbTaT, BRIOUpaTh U3
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NPE/UIOKEHHBIX M HMCKaTh CaMOCTOATENIBHO  CPEACTBA JOCTIIKEHMS M.
CocTapiaTe (MHAMBHIYaNbHO WM B TpyNne) IUlaH pelleHds npoGieMbl
(BbIMonHeHus npoekta).PaGoras 1o miaHy, cBepATh CBOM NEHCTBHS C LIETBIO H,
npyd  HeoOXOAMMOCTH, HCHPaBJIATh OLIMOKH caMoCToATenbHO. B amanore c
YYHTEJEM COBEPLIEHCTBOBATH CAMOCTOSTENBHO  BblpabOTAHHBIE KPUTEPHH
oneHkn. CamocToATebHO O0HapyXuBaTh H (GOpMYJIHpoBaTh MpobreMy B
KJIACCHOM M WHAMBHIYalbHOH yueOHOW JesTenbHOCTH. BriBUrath Bepcum
pewieHuss  npoGieMbl, OCO3HABaTh  KOHEYHBIH  pe3ysibTar, BbIOMpaTh U3
NPeUIOKEeHHbIX M MCKATh CAMOCTOATENIBHO  CPEICTBA JIOCTHIKECHHUS  LIEJH.
CaMoCTOATENLHO  OCO3HABATL  NPHYMHBI CBOEIO  YCHEXa WM Heycnexa H
HAXOAMTH CrocoObl BHIXOAA M3 CHTYALIMH Heycrexa. AHAIHIHPOBATE, CPABHHBATD,
knaccuduunposars u oboGmarh (gakrer uospaenut, Bussisth npuunHb M
CHCACTBHA  NPOCTRIX speHuit, OcymecTniiTs cpasienne U Kkiaccudpukamio,
CAMOCTOATEILHO BRIGHPAS OCHOBANMSA W KPHTEPHU JUISE YKASAHHBIX JIOFHHECKHX
onepannit; CTpoMTh KINCCHPUKALIMIO HA OCHOBE JMXOTOMHUUCCKOrO Aeienus (Ha
ocHOBE  OTPHLANI).CTPOUTL  JIOFHYECKOE  PACCYAJICHNE,  BKIIOYAIOLICE
yeranomienme  npusauiHo-caeactaennnix  enssell  Cosanars  oxemarnueckme
MOJIE/IH € BLUICJICHHEM  CYIICCTREHHBIX  XapakTtepueTnk obnexra, Cocrannars
TEIHCHI, PAVTHUHLIC BUALL IUIAHOB (NPOCTRIX, CAOKHLIX M T.11.). peobpasosnisars
HHGOPMAIING 1y oanoro nuaa b apyroii (taGamiy s rexker uonp, ). Beranrsisars
BEE YPOBHM TERCTORON Hdopmatmmn, YMeTs onpesensth BOIMOKHBIE HCTOMHHKH
HEOOXOAMMBIX Cleaenil, NPONIBOANTL NOMCK MHPOPMALIMH, AHAIHUINPOBATL W
OHEHUBATL  ¢¢  JIOCTOBEPHOCTL,  YMETh  MCHOJIB3OBATE  KOMITBIOTCPHBIE M
KOMMYHHKALHOHHBIC TEXHOJIOIMH KAK MHCTPYMEHT JUIS JOCTHIKCHMSI CBOMX
ueseil. Ymers BuiOuparh ajekpaTHbie 3a/a4e MHCTPYMEHTAILHBIE TPOrPaMMHO-
annapaTHbie CpPeICTBA H CEPBUCHI.
)
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