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HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma 1O XMMHUHM COCTaBJICHAa Ha OCHOBE aBTOPCKOM MpOrpaMMbl OCHOBHOTO
oOmiero oOpazoBanus mo xumuu. 8-9 knaccer O. C. N'abpuensna, U.I'. Octpoymosa, C.A. Cnagkosa:
Xumus. 8-9 xmaccer (Paboume mnporpammer/ coct.O.C. Tabpuensn, C.A. Cnankos, 2-¢ w3,
crepeotuil.- M.: [Ipocsemnienne, 2020).

[lpu w3ydyeHHMH XMMHHM HA YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHHs Ba)KHOE 3HAUCHHE
nprOOpeN TaKue HeJIH, KaK:

(dhopmMupoBaHHe HMHTEIUICKTYaJIbHO pa3BuTOM JIMYHOCTH, TOTOBOMK
caMo00pa30BaHUI0, COTPYJHHUYECTBY, CAMOCTOSTEILHOMY IPUHATHIO PEIICHUH,CIIOCOOHOM
aJanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU;

HaIpaBJIEHHOCTh OOY4YEHMsI Ha CHUCTEMAaTHYeCKOoe MNpHUOOIeHHe OO0yJarolINXCSIK
CaMOCTOSITEJIbHOM MO3HABATEIbHOM IS TEIbHOCTH, HayYHBIM METOJaM MO3HaHus, (POPMHUPYIOLIUM
MOTHBAIMIO U pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

obecrieueHne ycIoBUM, CIIOCOOCTBYIOMUX TPHOOPETEHUIO 00YJAIONUMHUCS OTbITa PA3HOOOPA3HOM
JACATCIBHOCTH, IIO3HAHUS U CAMOIIO3HAaHHUA, KIFOUYCBbIX HABBIKOB (KJ'II-OquI)IX KOMHGTGHHHI;'I),
HMCIOIINX YHUBCPCATIbHOC 3HAYCHUC JJI Pa3JIMYHBIX BUAOBACATCIIBHOCTH,

dhopmupoBanue 0o01mel (QYHKIIMOHATFHON M €CTeCTBEHHO-HAYYHOUW T'PaMOTHOCTH,B TOM UHCIIE
YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPYKAIOIIETO MUPA, UCTIOIB3YSI3HAHUS U OIIBIT,
MOJTyYCHHBIC TIPU U3YYECHUN XUMUH, IPUMEHSTh UX MPU PEIICHUU TTPOOIEM B IOBCEAHEBHOM KU3HU
U TPYJIOBOH JCSTEIBHOCTH;

(dbopMupoBaHHe y 00yJarOmMXCs TYMaHUCTHUECKUX OTHOIICHUH, TOHUMaHUs IEHHOCTH XUMHYECKUX
3HAHMUN [Tl BBIPAOOTKHU IKOJIOTUYECKH 11€J1IeCO00pa3HOro MoBeACHUs B ObITY U TPYAOBOM
JeSITEIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPY’KaIOIEeH IPUPOIHON Cpebl;

pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIOCOOHOCTEH K  CaMOKOHTPOJIOU
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHUS O0IIeUEeI0BEYECKUX [IEHHOCTEH, TOTOBHOCTH KOCO3HAHHOMY
BBIOOPY NPOGUIISL U HATTPABIIEHHOCTHU JallbHEHIIIEr0 00y4eHu .

3anayu uzydyeHus Xxumuu B 8-9 kiacce:

- (opMupOoBaHHE y ydyalllMXCs 3HAHUSA OCHOB XMMMYECKOW HAayKH: Ba)KHEHIIHMX (DaKTOpOB,
MNOHATUM, XMMHUYECKMX 3aKOHOB M  TEOpUHM, A3bIKA HAyKH, JOCTYHHbIX 0O0O0OIIEeHUI
MHPOBO33PEHUYECKOI0 XapaKTepa;

- pa3BUTHE YMEHMH HaOMOnaTh U OOBSICHATH XUMMUYECKHE SIBJICHHS, MPOUCXOISIIUE B
pupoje, 1a00opaTopuu, B MOBCEIHEBHON KU3HU;

- (hopMupoBaHHe crielUaNbHBIX YMEHUNA: 00OpalaThbCsi C BELIECTBAMHU, BBINOIHATh HECIOXKHbIE
SKCIEPUMEHTHI, cOONI0/as MpaBUiIa TEXHUKU O€30MacCHOCTH; TPAMOTHO IMPUMEHATh XUMHUYECKUE
3HaHUS B OOLLEHUHU C IPUPOJION U B TOBCETHEBHOM JKU3HU;

- PacKpbITHE T'YMaHUCTUYECKON HANpaBIEHHOCTH XMMHUHU, €€ BO3PACTAIOILEH POJIM B PEIICHUH
IJIABHBIX MPO0OJIEM, CTOSIIIUX Tepe]l YeJI0BEYECTBOM, U BKJIaJa B HAyYHYIO KapTUHY MHUpA.

- pa3BUTHE JIMYHOCTH OOYYalOUIMXCS: MX  MHTEJUIEKTYaJbHOE M HPAaBCTBEHHOE
COBEpILIEHCTBOBaHHE, (OPMUPOBAHME Yy HUX TyMAaHUCTUYECKUX OTHOLICHHH M 3KOJIOTHYECKU
11€J1eC000pa3HOro NOBECHUS B OBITY M B IIpOLecce TPYIAOBOM ESTENTbHOCTH.

Mecrto npeamera B y4eOHOM IIaHe
OOmiee yuCcIO 4YacoB, PEKOMEHJOBAHHBIX IS M3ydeHus xumuu, — 136 yacoB:B 8 kiacce — 68

vacoB (2 yaca B Heziento), B 9 kiacce — 68 yacos (2 vaca B HeZEIO).



IIporpamma ofecneuyeHa ciaeasilmuM y4eOHO-MeTOAUYECKHM KOMILIEKTOM:

1. Xumus. 8 kmacc: yuebnux/ O. C. I'abpuensn, N.I'. OctpoymoB, C.A. CnaakoB - 2—e u3a. M.:
ITpocsemenue, 2020.

2. Xumus. 9 knacc: yuebnuk / O. C. I'abpuensa, WU.I'. Octpoymos, C.A. Cnaakos -2— usn. M.:
[Ipoceemenue, 2020.

@opMBbl OpraHu3anMu o0pa30BaTe/IbHOW /esiTeIbHOCTH W HUX COYeTaHHe, a TaKiKe
npeodaagaomue (GopMbl TeKylIero KOHTPOJISI 3HAHUI, YMeHHil, HABBIKOB: KJIACCHO-ypOUHas
cucreMa OOy4eHHs, IPU ITOM HCIIOJIB3YIOTCS CIEIYIOIIUE THITBI YPOKOB: KOMOWHHPOBAHHBIC, YPOKH
3aKpeIJICHUs] 3HaHUM, YPOKH 00OOIIEHUS U CUCTEMaTU3alus U3y4eHHOro. Belaensorces cineayronme
(bopMBI pabOTHI: MHAWBUIYATIbHAS, TPYIIIOBasi, PPOHTANBHAS, KOJUICKTUBHAS.

®opMbI KOHTPOJISA: BXOJIHOM, TEKYIIHH (B popMe YyCTHOTO U (PPOHTAIBHOTO OINPOCa), PyOekKHBIH
1 UTOTOBBIN KOHTPOJIb B BUJIE TECTUPOBAHUS.

INVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOI'O IIPEIMETA

JIMYHOCTHBIE Pe3VJbTAThI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHMS MPOTPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMs JOCTHUTalOTCS B
XoJie OOy4eHHs] XUMUU B €JUHCTBE Y4eOHOH M BOCHUTATENbHOM NEATEIBHOCTH B COOTBETCTBUM C
TPaJAULMOHHBIMU POCCUMCKHUMH COLUOKYJIbTYPHBIMH M J1yXOBHO-HPABCTBEHHBIMH LEHHOCTSIMH,
NPUHATBIME B OOIIECTBE MpaBWJIaMd U HOPMaMH TIOBEJIEHUS U CIOCOOCTBYIOT MpoIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHSI M COLIMATM3AIMTNO0YIatOIINXCS.

JIn4HOCTHBIE pE3yAbTaThl OTPAXKAIOT TOTOBHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOI
MO3UTUBHBIX IIECHHOCTHBIX OPHUEHTAIMIl M pacIlUpeHHEe OMbITa IESATEIbHOCTH Ha €€ OCHOBE, B TOM
YlClie B 4aCTH:

1) naTpHoTHYECKOro BOCIUTAHMUSI:
LIEHHOCTHOTO OTHOIIECHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY HHAYYHOMY HACJIEHIO,
MOHMMAaHUS 3HAUEHUS! XUMHUYECKOM HAYKHU B KU3HU COBPEMEHHOT0O00IIECTBA, CIOCOOHOCTH BJIa/IETh
JOCTOBEpHOM MHGOpMaIueil 0 MepeIOBBIXAOCTHKEHUIX U OTKPBITHSIX MHPOBOW M OTEUECTBEHHOM
XUMHH, 3aMHTEPECOBAHHOCTUB HAayYHBIX 3HAHUSAX 00 YCTpONCTBE MUpPA U OOIIECTBA;

2) rpasIaHCcKOro BOCIUTAHMSI:
IIPEACTABICHHS O COLUATBHBIX HOPMAX M HPABHJIAX MEXKIHYHOCTHBIX OTHOIICHUIB KOJUICKTHBE,
KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOMN, yUeOHO-HCCIIeI0BATEIbCKOI,
TBOPYECKOH M JAPYrMX BHJIAX JEATENBHOCTH, TOTOBHOCTHK Pa3HOOGPA3HOI COBMECTHOM
JIeSTEIHOCTH TIPH BBITIONHEHHH Y4eOHBIX, I03HABATEIBHbIX 3a/1aU, BHIIOHEHHH XHMHUYECKHX
3KCIIEPHMEHTOB, CO3IaHNH Y4eOHBIXIIPOCKTOB, CTPEMJICHHS K B3aHMOTIOHMMAHHMIO H B3aHMOIIOMOIIH
B IIpoLIeCcCe 3TO yueGHOIl e TeIbHOCTH, TOTOBHOCTH OLIEHHBATh CBOG MOBEICHHE U IIOCTYIIKH CBOMX
TOBApHIIEHi C MO3UITNK HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHHS MOCITEACTBUI
TIOCTYIKOB;

3) HeHHOCTH HAYYHOIO TO3HAHUS:
MHPOBO33PEHUYECKUE TIPEACTABICHUS O BEIIECTBE U XUMHUUYECKOHN PEAKIIUH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIIOIINE OCHOBY Il IOHUMAaHUS CYILIHOCTH
HAy4YHOH KapTUHBI MUPA, PEICTABICHUS 00 OCHOBHBIX3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOIbI,
B3aMMOCBS35X YEJIOBEKa C IMPUPOJHON CPENIOH, O POJIM XUMHHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

IO3HABATCJIbHBIC MOTHBBI, HAIIPABJICHHBIC HA MOJIYYCHHNEC HOBBIX 3HAHMM 110 XI/IMI/II/I,HCO6XOILI/IMBIC JJIA
0OBSICHEHHS Ha6J'IIO,Z[aeMLIX npouecCoB U HBHGHHﬁ, HOSHﬂB&TGHBHOﬁ,I/IH(I)OpMaLIHOHHOﬁ u
YHUTATEIbCKOM KYJIbTYpPBI, B TOM YUCJIC HABLIKOB CaMOCTOSTEILHOMI



paboThI ¢ yueOHBIMH TEKCTaMU, CIIPABOYHOMN JIUTEPATYPO, TOCTYITHBIMU TEXHUYECKUMHUCPEICTBAMHU
MH(POPMAIMOHHBIX TEXHOJIOTUI;

MHTEpeC K 00y4eHHIO U TIO3HAHHIO, JTI0003HATENIEHOCTh, TOTOBHOCTH U CIIOCOOHOCTBHK
camM000pa30BaHUIO, TPOSKTHOM U UCCIICIOBATEIILCKOH AEATEILHOCTH, K 0CO3HAHHOMY BBIOODY
HANpaBJICHHOCTU U YPOBHS O0y4YeHHUs B AaIbHEUIIEM;

4) popMupoBaHMs KYJILTYPbI 310POBbS:
OCO3HAHHE LIEHHOCTH ’KM3HHU, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3/I0POBbIO, YCTAaHOBKH Ha
3/10pOBBIN 00pa3 XKU3HU, 0CO3HAHHUE MOCIEICTBUN U HENTPUATHE BPEAHBIXIIPUBBIYEK (YIOTPEOICHUS
QJIKOTOJI5, HAPKOTHKOB, KYPEHHUsI), HEOOXOIMMOCTUCOOIIOICHUST TIpaBuil 0O€30MacHOCTH TIPH
oOpamieHn ¢ XMMHUYECKUMHU BEIIECTBAMH B OBITY U pealIbHOM JKU3HHU;

5) TpynoBoro BocnuTanus:
MHTEpPEC K MPAKTUYECKOMY MU3YUEHHIO Tpodeccuii u Tpyaa pa3IuyHOTO poja, YBaAKEHUE K TPYAY U
pe3ysbTaTaM TPyIOBOH EATENbHOCTH, B TOM UHCJIE HA OCHOBE MIPUMEHEHHUS MTPEIMETHBIX 3HAaHUH 10
XMMHH, OCO3HAHHBIN BBIOOP MHAMBHUIYAJIbHOM TPAaeKTOPUU MPOJOJLKEHHS 00pa30BaHus ¢ y4ETOM
JIUMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMMH, OOLIECTBEHHBIX HHTEPECOB U OTPEOHOCTEM,
YCHENTHOM po(decCuOHaTbHOM AESITEIBHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUM, TOTOBHOCTD
a/IalITUPOBAThCs B MPOo(ecCHoHabHOM cpefie;

6) 3K0/10rHUECcKOro BOCIIMTAHUS:
KOJIOTHYECKH 1[eeco06pa3Hoe OTHOIIEHHe K MPHUpPOJe KaK MCTOUHMKY SKHM3HH Ha 3eMile, OCHOBE
eé CyIIeCTBOBAHMS, TOHUMAHHUE IIEHHOCTH 370POBOTO M GE30MaCHOT0 00pa3a KHU3HH, OTBETCTBEHHOE
OTHOIIEHNE K COOCTBEHHOMY (pH3MUECKOMY M TICHXHYECKOMY 3J0POBBI0, OCO3HAHHE IIEHHOCTH
COGTIOIEHHS TIPABHIT GE30MIACHOTO MOBEICHHS IPH paboTe C BENIECTBAMH, a TAKKE B CHTYAIHAX,
YTPOKAIONINX 3I0POBHIO HKU3HH TOIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHWA, IOJIy4aeMble MpH M3YyYEeHUM XHUMHH, JUIS pElIeHus 3aaad,
CBSI3aHHBIX C OKPYKAIOIIEH TPUPOAHON CPEIOM, TSl MOBBIIIEHUS] YPOBHS AKOJOTUYECKOU KYIbTYPHI,
OCO3HAHUS TTI00aJIBLHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM U MyTel UX pelIeHUs MOCPEICTBOM
METO/I0B XUMHUHU, FIKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B TIO3HABATEIbHOM,
KOMMYHHKATHUBHOM U COLIMANILHOM MPaKTUKE.

MeTanpeaMeTHbIe Pe3VIbTaThl

B cocraBe  MerampeIMETHBIX  pE3yNbTAaTOB  BBIACISAIOT  3HAYMMBIEIII (POPMUPOBAHUS
MHUPOBO33pEHHUs OOIIeHAyYHbIE TOHATUS (3aKOH, TEOpHs, NPUHIUI, TUNOTe3a, (aKT, CHCTEMa,
MPOLIECC, OSKCIIEPUMEHT U JIPYroe.), KOTOpbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISAIOT HA OCHOBE 3HAHHWM U3 3THX MpeIMeToB (OpPMUPOBATH MPEACTABJICHUE O
LEJIOCTHOW HayyHOW KapTHHE MHUpPA, U YHUBEpcallbHble y4deOHbIE AeWcTBUs (TO3HABaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYISTHBHBIE), KOTOpBIE obOecreunBaroT dbopmupoBanue
TOTOBHOCTHU K CAMOCTOSITEIbHOMY INIAHUPOBAHUIO U OCYILIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTebHBIE YHUBEpPCAJbHbIC YuyeOHbIe TeHCTBHUS

ba3zoBble JJoruueckne aelcTBu:

YMEHHUS UCIO0JIb30BaTh MPUEMBI JIOTUUECKOTO MBILIJICHHUS IIPU OCBOCHUU 3HAHUM: PACKPBIBATH CMBICI
XUMHUYECKUX TMOHATUN (BBIIETATh MX XapaKTepHble NMPU3HAKH, YCTAaHABIMBATH B3aUMOCBSI3b  C
IPYTUMU TIOHATUSAMH), UCIOJB30BaTh MOHITHS ISl OOBSICHEHUS OTACIbHBIX (PAKTOB U SBICHUIA,
BBHIOMpATh OCHOBAHMS W KPUTEPHH A KJIACCU(UKALUKA XUMHUYECKHX BEHIECTB W XHUMHYECKHUX
peaxiuii, yCTaHaBIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3U MEXKIY OOBEKTaMU HW3Yy4eHUs, CTPOUTH
JIOTUYECKUE pacCyXACHUS (MHIYKTUBHBIC, JIEIyKTHBHBIC, [0 AaHAJIOTHUHU), JeNaTh BLIBOABI U
3aKJIIOUCHUS;



YMEHHE MPUMEHATH B NPOLECCE IO3HAHMUA MOHATHS (IIPEIMETHbIE M METalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIM, HCHOJb3YEMbIE B XUMHUHM, IIPE0Opa30BbIBaTh IIHPOKO
IIPUMEHSIEMbIE B XUMHUHM MOJICIbHBIE IPEJICTABICHUA — XMMHYECKUH 3HaK (CHMMBOJ 3JIEMEHTA),
XUMUYecKas popmylnia U ypaBHEHHE XUMHUYECKOM peakiy — MPH PelICHHH y4eOHO-T03HABATEIbHbIX
3a1a4, ¢ y4€TOM OTUX MOJCIBHBIX INPEICTaBICHUN BBIABIATH M XapaKTEpU30BaTh CYILIECTBEHHBIC
MPU3HAKH U3y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB M XUMUYECKUX PEAKIH, BBIABIATH OOIINE
3aKOHOMEPHOCTH, IPUYMHHO-CIICICTBEHHBIC CBS3UM M IPOTHBOPEYMS B H3Yy4aeMBbIX IIpOLECCaX M
SIBIICHUSX.

ba3oBrble uccienoBarelbCcKue JeCTBUSA:

YMEHUE HCIIOJIB30BATh II0CTABICHHBIE BOIIPOCHI B KAYECTBE NHCTPYMEHTA MIO3HAHUS, & TAKKE B
KayeCTBE OCHOBBI JUIsl JOPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX
CYXKIECHUMN;

MpuoOpEeTEHNE OMBITA 0 TIAHUPOBAHHIO, OPTaHU3AIIUN U POBEICHUIOYICHUUECKUX SKCTIEPUMEHTOB,
yMeHHE HaOII0/1aTh 32 X0A0M IMPOLIECCca, CAMOCTOATEIbHOIPOTHO3UPOBATh €r0 PEe3yJbTar,
dhopmynrpoBaTh 0000IIIEHHUS U BBIBOIBI IO PE3YIbTATAMIIPOBEIEHHOTO OTIBITA, UCCIEAOBAHUS,
COCTaBJIATh OTYET O MPO/IeTaHHON padoTe.

Pabora c undopmanueii:

yMEHHE BbIOMpATh, aHAJTU3UPOBATh U UHTEPHPETUPOBATH UHPOPMAIUIO PA3TUYHBIX BUAOB U (QOpM
MPEACTABJICHUS, TIOJydaeMyl H3 pa3HbIX HCTOYHUKOB (HAy4HO- TIOMYJsIpHAs JIMTEpaTypa
XMUMHUYECKOTO COJIepXaHUs, CIpaBOYHbIE 1MocoOusi, pecypcbl MHTepHeTa), KpUTHUECKH OLICHUBATH
MPOTUBOPCUYUBYI0O W HCIOCTOBCPHYIO I/IH(i)OpMaHI/IIO; YMCHHUE IMPUMCHATH PA3JIMYHBIC MCETOJAbI H
3ampockl TIPH TOWCKE W OTOOpe WHGOPMAIMK U COOTBETCTBYIONIUX TAHHBIX, HEOOXOIUMBIX IS
BBITIOJIHEHUS] Y4eOHBIX M MO3HABATEIbHBIX 3a]ad ONPEAeNEHHOrO0 THUIlA, MPUOOpETEHHE OIbITa B
00JacTU UCTIONIb30BaHU MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH, OBJIaJIeHHE KYJIbTYpOi
AKTUBHOTO UCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CHCTEM, CAMOCTOSITEIbHOBBIONPATh ONTUMAIBHYIO
dbopmy npencTaBieHus HHGOPMaLMU U WUTIOCTPUPOBATH pellaeMble 3a/1a4l HECIIOKHBIMH CXeMaMH,
auarpaMmamu, JApyruMu  ¢opMaMu rpaukd U HUX KOMOMHALMSIMU; YMEHHE HCIOJIb30BaTh W
aHAJIM3UPOBATh B Mpollecce yUeOHOW U MCCIe0BaTeNIbCKON AEATEIbHOCTH HH(POPMAIIUIO O BIUSHUU
MIPOMBIIIJIEHHOCTH, CEJIbCKOT0 XO3SIMICTBA M TPAHCIOpPTa Ha COCTOSHHUE OKPYXKAIOUIeH MNpupoaHON
Cpebl.

KoMMyHMKaTUBHbIE YHUBEpPCAJbHbIE Y4eOHbIe HeiiCTBUSA:
yYMEHHE 3aJlaBaTh BOIMPOCHI (B X0/€ Auajora u (Wik) AUCKYCCHH) MO CYHIECTBY 0OCYKIaeMOI TEMBI,
(bopMyITUpOBaTh CBOU MPEUI0KEHHSI OTHOCUTEIBHO BBIMOJHEHUS MPEJIOKEHHON 3a1a4u;

NpUOOPETEHUE OMBITa TPE3CHTAMU PE3YJIbTATOB BBIMOJHEHHUS XHMHUYECKOTO JKCICPUMEHTA
(J1abopaTOpHOTO OIMBITA, JTAOOPATOPHOW PabOTHI MO WUCCICIOBAHHIO CBOMCTB BELIECTB, YU4ECOHOTO
MPOEKTA);

3aUHTCPCCOBAHHOCTL B COBMECTHOH CO CBCPCTHUKAMU MMO3HAaBaTEJILbHON U HCCHCHOB&TGHBCKOﬁ
ACATCIIBHOCTH IIPpU PCHICHUH BO3HHUKAIOMIUX HpO6J’I€M Ha OCHOBC yqéTa 06IJ_II/IX HHTCPCCOB U
COTJIaCOBaHMS MO3UIIMI (O6CY)K,[L€HI/I$[, oOMeH MHCHUSMU,

«MO3I'0BBIC IITYPMbI», KOOpAWNHAINUA COBMCCTHBIX ﬂeﬁCTBHﬁ, OIPECACIICHUC KPUTCPUCB I10 OLICHKC
KayeCcTBa BHINOJIHEHHOM pa6OTLI )51 ):[pyrne);

PeryasitTuBHbIe yHHBepcaJibHbIe y4eOHbIC JCCTBHA:

YMEHHE CaMOCTOATENBHO ONPEAEHATh LENU  JEATENbHOCTH, IUIAHUPOBATh, OCYLIECTBIISTH,
KOHTPOJIUPOBATh U NMPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JEATEIbHOCTb, BEIOMpATh Hanbosee
s peKTHBHBIE CIIOCOOBI pelIeHUs Y4eOHBIX M IMO3HABATENbHBIX 337a4, CAMOCTOSTEIbHO COCTaBIATh
WIA KOPPEKTHUPOBATh MPEATIOKEHHBIH alroOpuT™M NEHCTBUN NpU BBIIOJHEHHM 3aJaHUi ¢ y4ETOM
MOJIydeHUs HOBBIX 3HaHUH 00 U3y4yaeMbIX OOBEKTaX — BELIECTBAX M PpeaKIUsIX, OLEHUBATh



COOTBCTCTBUC TTOJIYYCHHOI'O pC3yJjibTaTa 3asIBIICHHOM e, yMCHUC UCIIOJIb30BaTh U aHAJIM3UPOBATH
KOHTCKCTHI, IIPCAIaracMbIC B YCIIOBUU 3aI[aHI/II7L

IlpeaMeTHBIE PE3YIbTATHI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHHIO 00SA3aTEIBHOTO COJIEPKAHMS, YCTAaHOBICHHOTO
JMaHHOW (enepaibHON paboyeil MporpaMMoOl, BBIICISIOT: OCBOCHHBIC OOYUYAIONTUMUCS HAyYHBIC
3HAaHUS, YMEHUSI M CHocoObl JeicTBUH, crenuduyeckne s MPeAMETHOH 00iacTu «XuMHs»,
BUJIbl JIEATEIIBHOCTH 10 TOJYYEHHIO HOBOTO 3HAHUS, €r0 HHTEpIpeTaluy, IpeoOpa3oBaHUIO U
MIPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTyalUsX.

K konmy oOyuenust B 8 kJjacce mpeiMeTHbIE pe3yiIbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTPaXKaTh
Cc(OPMHUPOBAHHOCTD Yy OOYJAIOIINXCS YMEHUN:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKHMX TMOHATUN: aTOM, MOJIEKYJa, XMUMHYECKUH SIIEMEHT,
IIPOCTOE BEIIECTBO, CJIOKHOE BEILIECTBO, CMECh (OJHOPOJAHAs M HEOJHOPOJHAs), BaJECHTHOCTD,
OTHOCHUTEJNIbHAsl aTOMHasi U MOJIEKYJspHas Macca, KOJMYeCTBO BELIeCTBa, MOJb, MOJIIpHas Macca,
MaccoBasi J0Js XMMHUYECKOTO 3JIeMEHTa B COCIUHEHUH, MOJISIPHbIA OOBEM, OKCHJ, KHCIOTa,
OCHOBaHHUE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHHUS, XHUMHUYECKas peaklus,
KJIacCU(UKAIUs PEAKIUM: peakluu COECTUHEHUs, PEaKUUu pas3JIoKEHUs, pPeaklUyd 3aMelieHHUs,
peakuuu oOMeHa, PK30- U DHJIOTEPMHUYECKHE PEaKIMH, TEIUIOBOM A(pQEeKT peakuuu, sApO aToMa,
ANIEKTPOHHBIA CJIOW aroma, aToMHasi OpOuTalb, paJlyc aroMa, XHUMHYecKas CBS3b, IMOJIIpHAs WU
HeMnoJIApHasi KOBAJ€HTHAs CBS3b, MOHHAS CBSI3b, MOH, KaTHOH, aHUOH, PAacTBOp, MaccoBas AOJs
BelecTBa (MPOIEHTHAs KOHIIEHTPAITUs) B paCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MMOHATHH U IPUMEHATHh DTHU TOHSATHUS MPH
OTHMCAHUU BEUIECTB U UX MPEBPALICHUII;

WCIIOJIb30BaTh XHUMHUYECKYI0 CHMBOJIMKY [UISI COCTaBJICHHS (OpMYyST BEHIECTB W YpaBHEHUU
XUMHUYECKUX PEaKIIHiL;

OTIPE/IeNIATh BAJIEHTHOCTb aTOMOB JJIEMEHTOB B OWHApHBIX COCAUHEHMSX, CTENEeHb OKHUCICHHSA
AJIEMEHTOB B OWHApHBIX COEQUHEHMSX, TMPHHAJICKHOCTh BEUIECTBK ONPEACIEHHOMY KIIacCy
coeuHeHU 1o (opmynaM, BUJI XUMHYECKOW CBA3HM (KOBaJIEHTHAas M MOHHAs) B HEOPraHUYECKUX
COCJIMHEHUSX;

packpeiBath cmbich Ilepumommnueckoro 3akona JI.M. MenpaeneeBa: AeMOHCTpUpPOBATH MOHUMAaHUE
MePUOANYECKON 3aBUCHMOCTH CBOMCTB XUMHYECKUX 3JIEMEHTOB OT UX T0JIokeHHs B [leproauaeckoit
CHUCTEME, 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, TOCTOSHCTBA COCTaBa, ATOMHOMOJICKYJISIPHOTO
yu4eHus, 3aKoHa ABOTapo;

OMHCHIBATh M XapakTepu3oBaTh TabmuuHyto ¢opmy I[lepuoauueckoil CHCTEMbl XUMHYECKHX
AJIEMEHTOB: pPa3nyaTh MOHATHS «TJIaBHas moArpynna (A-rpymma)» u «mobouynas nonarpymmna (b-
TpyIIa)», Maible U OOJbLINE MEPUOIbl, COOTHOCUTh 0003HAUYEHHUS, KOTOpPhIE MUMEIOTCA B TaOiuLe
«[lepuomnueckast cucremMa xumuueckux odnemeHtoB JI.MI. MenzaeneeBay ¢  YUCIOBBIMU
XapaKTePUCTUKAMH CTPOEHHUS aTOMOB XUMHUYECKHX JJIEMEHTOB (COCTaB M 3apsij sipa, oOIIee Yncio
AJIEKTPOHOB M PacCIpeAesIeHUE UX MO ANEKTPOHHBIM CIIOSIM);

KJIaccu(UIMPOBATh XUMUUYECKHE JIEMEHTHI, HEOPIraHNYECKHE BEIIECTBA, XUMHUECKHE peakuu (110
YUCIy M COCTaBy YYacTBYIOUIMX B PEAKIMM BELIECTB,IO TEIIOBOMY 3P (DeKTy);

XapaKkTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB pa3IMYHbBIX KJIaCCOB,
MIOATBEPKIasl OINKUCAHUE INPUMEpPAMU MOJIEKYJSPHBIX YPaBHEHHUM COOTBETCTBYIOLIUX XUMHUYECKHUX
peaKkLuii;

IMPOTHO3UPOBATH CBOICTBa BEIIECTB B 3aBHCHMOCTH OT HMX Ka4€CTBEHHOTO cocCTaBa, BOBMOXXHOCTHU
MMPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCJIOBUSAX;



BBIYUCIIATE OTHOCHUTEIBHYI0 MOJIEKYJISIPHYIO U MOJISIDHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO JJIEMEHTa M0 (OopMyse COEIUHEHMs, MAacCOBYIO JIOJIO BELIECTBA B PACTBOPE,
IIPOBOJIUTH PACYETHI II0 YPABHEHUIO XUMHUUYECKOU pEaKIvH;

MPUMEHATh OCHOBHBIC OIEPAlMd MBICIUTEIBLHOU JIESATENIBbHOCTH — aHajdu3 M CUHTE3, CPaBHEHHUE,
00001IeHNe, CUCTEeMATH3AINIO, KIACCH(UKAIUIO, BBISBICHUE MPUYUHHO- CIICJICTBEHHBIX CBS3CH —
JUTSl U3YYEHUsI CBOMCTB BEIIECTB U XUMHYECKUX PEAKIU, €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS —
HaOII0/ICHUE, H3MEPEHUE, MOJICIIMPOBAHNE, SKCIIEPUMEHT (PeabHbIA U MBICICHHBIN);

CIIeIOBaTh IIpaBHJIaM II0JIb30BaHMSI XMMHUYECKOM MOCynoil M 1abopaTopHbIM 00OpYAOBAHUEM, a
TaKXKE IpaBujIaM 06pameH1/m C BIIECTBaAaMU B COOTBCTCTBUHU C HWHCTPYKLUSAMH 110
BBINIOJIHEHUIO J1a0OPATOPHBIX XMMHYECKUX OIBITOB IO IMOJYYEHHIO U COOMpPaHHIO Ta3000pa3HbIX
BEIECTB (BOJIOPOJA M KUCIOpPOJa), MPUTOTOBIEHUIO PACTBOPOB C ONMPENCIEHHON MacCOBOW AOJEH
paCTBOpéHHOFO BEIICCTBA, IJIaHUPOBATh U TPOBOIUTDH XUMHWYECKHUEC SKCIICPUMCHThI 110
pacrno3HaBaHUIO PaCTBOPOB ILEJIOUYEH M KUCIOT C MOMOIIBIO MHAUKATOPOB (JIakMmyc, (heHondraneunH,
METUJIOPAHK U JPYTHUE).

K kon1y 00y4enus B 9 kiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPAXKATh
c(OpPMUPOBAHHOCTH y O0yJaIOIINXCS YMEHUI:

paCKpBIBaTI) CMBICJI OCHOBHBIX XUMHNYCCKUX HOHSITI/II71Z XI/IMI/I‘-IGCKI/Iﬁ JJICMCHT, aToOM, MOJ'IeKy.]'Ia, HOH,
KaTHOH, aHHWOH, TMPOCTOE BEIIECTBO, CJIOXXHOE BEIIECTBO, BAJICHTHOCTH, DJIEKTPOOTPUIIATEIHLHOCTH,
CTCIICHb OKUCJICHUs, XUMHUYCCKasd peaKum[, XUMHUYECKass CBA3b, TGH.]'IOBOI71 3(1)(1)GKT peaKI_[I/II/I, MOJIb,
MOJISIDHBIA OOBEM, pacTBOP, AJICKTPOJUTHI, HEIIEKTPOJUTHI, AIEKTPOJUTHUYECCKAsT JIUCCOIHAIINS,
peaknuy MOHHOTO OOMEHa, KaTaJM3aTop, XMMHUYECKOE paBHOBECHE, 0OpaTMMbIe W HEOOpaTUMbIE
peaKIfy, OKUCIUTEIHLHO-BOCCTAHOBUTENIbHBIE PEAKIIUH, OKUCITUTENb, BOCCTAHOBUTENb, OKUCIICHUE 1
BOCCTAHOBJICHHE, aJUIOTPONUsA, aM(OTEpHOCTh, XHMHYECKass CBsi3b (KOBaJieHTHAas, WOHHAs,
MEeTaJUTMYECKas), KpUCTAIIMYECKasl peméTka, KOPPOo3usi METAIOB, CIUIABBI, CKOPOCTh XUMHUYECKOM
peakuuu, npeaeabHo ponyctuMas konnentpauus [IJIK Beniectsa;

HUIUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MIOHATHH U IIPUMCHSATH 3THU IOHATUS IIPU
OITMCaHHUH BCHICCTB U UX npeBpameHHﬁ;

HCII0JIB30BaTh XUMHUYECKYIO CUMBOJIMKY I COCTABJICHUA (bopMyn BCIIECTB U ypaBHeHI/Iﬁ
XUMHYCCKHUX peaKHHﬁ;

OIIPCACIIATL BaJICHTHOCTDH n CTCIICHb  OKHUCJICHHA  XHUMHYCCKHX DOJICEMCHTOBB COCIHHCHMUAX
Pa3siiMdHOro COoCTaBa, MNPHUHAMJIC)KHOCTHh BEHICCTB K OHpe,Z[eJ'IéHHOMy KJIacCy COG,I[I/IHCHI/Iﬁ 110
q)OpMyJ'IaM, BUJ XHUMHUYECKOM CBS3H (KOBaHCHTHaH, HOHHas, MeTaJ’IJ’II/I‘leCKaﬂ) B HCOPraHUYCCKUX
COCAUHCHUAX, 3apsad HOHa IIO XUMHYECKOU Q)opMyne, XapaKTep Cpc€abl B BOAHLIX pPacCTBOpax
HCOPraHU4CCKHUX COCHHHCHHﬁ, THUII KpI/ICTaHHI/I‘IGCKOﬁ peH_IéTKI/I KOHKPETHOI'O BCIICCTBA,

packpeiBath cMmblcia [lepuoanyeckoro 3akonHa JI.MI. MengeneeBa M J€MOHCTPUPOBATh €ro
IIOHMMaHMUe: OIMCBIBaTh M XapakTepu3oBaTh TabauuHyo ¢opmy Ilepuonuueckoil cucrembl
XUMUYECKHUX 3JIEMEHTOB: Pa3JIMyaTh MOHATUS «IJIaBHAs mnoiarpynna (A-rpynma)» M «110004Has
noarpynna (b-rpynma)», Manble u OoJjblIMe MEPUOJbI, COOTHOCUTH OOO3HAYEHHs, KOTOpbIE
UMEITCS B TNEepHOAMYECKOW Tabiuie, ¢ YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMUYECKUX JIEMEHTOB (COCTaB M 3apsi sijipa, oOllee YMCIO 3JIEKTPOHOB M pacHpeseseHue ux 1o
3JIEKTPOHHBIM CJI0AM), OOBICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AIIEMEHTOB M MX
COEIMHEHUIB Mpe/esiax MaJbIX IEPUOJIOB U ITIaBHBIX MOATPYIII ¢ YYETOM CTPOEHUS UX ATOMOB;

KJ'IaCCI/I(bI/IL[I/IpOBaTB XUMHUYCCKHUEC 3JICMCHTBI, HCOPraHMYCCKNUEC BCHICCTBA, XUMHUYCCKUC PCAKIUU (HO
YuClIy M COCTaBy YYAaCTBYIOIIUX B pPCakluu BCHICCTB,II0 TCIUIOBOMY 3(1)(1)eKTy, 10O U3MCHCHUIO
CTEIICHEM OKHCJICHUS XUMHUYECKHUX BHGMGHTOB); XapaKTCpPU30BaATh (OHI/ICBIBaTB) 06IJ_II/IC n
CHCL[I/I(I)I/I‘-ICCKI/IC XHMHUYECKHE CBOMCTBA IMPOCTBIX M CJIOKHBIX BCHICCTB, NOATBCPIKAAA OIMCAHUC
npuMepaMu MOJICKYJIAPHBIX U NOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMUYICCKUX peaKuHﬁ;



COCTaBJIATh YPaBHEHHUs DJICKTPOJMTUYECKOM IUCCOLMALMU KUCIOT, LIEJIOYEH U COJIeH, IOJHBbIE U
COKpAIIEHHBIC ypaBHEHMS pEaKIUii HMOHHOTO OOMEHa, YpaBHEHHs pPEaKUui, MOATBEPKIAIOIINX
CYyILLECTBOBAaHUE T€HETUYECKON CBSI3U MEXK/y BEILECTBAMU Pa3JIMYHBIX KJIACCOB;

PacCKphIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN OCPEICTBOMCOCTABIICHUS
AIIEKTPOHHOTO OajaHca ATUX PEAKIIN;

IIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTUIIPOTEKAHHUS
XMMHUYECKUX MPEBPALLECHUN B PA3JINYHBIX YCIOBUIX;

BBIYMCIIATE OTHOCHUTENIBbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BELIECTB, MAacCOBYIO JIOJIO
XMUMHMUYECKOTO 3JEMEHTa MO (OpMyle COEIUHEHHsS, MAacCOBYIO JIOJII0 BEILECTBA B PacTBOpE,
IIPOBOJUTH PACUEThI [10 YPABHEHUIO XUMUYECKON peaKIuy;

coOnroAaTh NpaBWia MOJb30BAHUS XUMHUYECKON IMOCYI0M W J1abopaTOpHBIM OO0OpyJOBaHUEM, a
TaKXKE ImpaBujia O6paHIeHI/I$I C BCIIIECTBAMH B COOTBCTCTBUHU C HHCTPYKIUAMHU 110
BBINIOJIHEHUIO J1a0OPATOPHBIX XMUMHYECKUX ONBITOB IO MOJYYEHHIO U COOMPAHMIO Ta3000pa3HbIX
BEIIECTB (aMMHAaKa M yIJIEKUCIIOTO Ta3a);

MPOBOJIUTH PEAKIUH, TTOATBEPKIAIONINE KAaUeCTBEHHBIN COCTAB PAa3IMYHBIX BEIIECTB: PACIIO3HABAThH
OTIBITHBIM TTYTEM XJIOpUJI-, OpOMUI-, HOaUI-, KapOoHaT-, pocdar-, cunukar-, cynbdar-, THAPOKCHI-
WOHBI, KATHOHBI aMMOHHUS M MOHBI M3YyYE€HHBIX METAJIJIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpax
HEOPraHUYECKHUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIlMd MBICIUTEIBLHOU JEATENHPHOCTH — aHajdu3 M CHHTE3, CPaBHEHHUE,
00001IeHNEe, CUCTEMATU3AINIO, BBISABICHUE TNPUYUHHO-CICICTBEHHBIX CBS3EH — IS HM3YYCHHS
CBOWCTB BEIIECTB U XUMHYECKUX PEAKIINI, €CTECTBEHHO- HAYYHBIE METOIbI IIO3HAHUS — HAOJI0/IeHNE,
W3MEPEHHUE, MOJICTUPOBAHNE, SKCTICPUMEHT(PEaTbHbIN M MBICIICHHBIH ).

COJAEP)KAHHUE YYEBHOI'O ITPEJIMETA

8 kiace

HepBOHa‘IaJIBHbIe XUMHNYECKHUE ITOHATHUSA

Hpez[MeT XUMHUH. Ponp XMMHH B JKW3HH YEJIOBEKA. XHMMHS B CHCTEME HayK. Tena m BCIICCTBA.
duzndeckue CBOMCTBA BCIIIECTB. ArperaTHoe COCTOSAHHE BCUICCTB. IlousTue o METOJaxX IMO3HAaHUA B
XUMHuH. YHCTBIE BEIIeCTBA M CMECH. Crioco0n1 pasaciacHus cMeceH. ATOMBI U MOJICKYJIbI.
Xumudaeckue 3neMeHThl. CHUMBOJIBI XMMHYECKUX DJIEMEHTOB.

HpOCTHe U CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’IGKYJ'IH}T)HOG Y4dC€HHC.

XumMuueckas (1)OpMy.]'Ia. BaneHTHOCTH, aTOMOB XMMHUUYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa
BCIICCTB. OTtHocuTenbHast aToMHas Macca. OTHOCHTENILHAsA MOJICKYJIApHAA Macca. MaccoBas n0Js
XHUMHNYCCKOI'O 3JIEMCHTA B COCINMHCHHU.

KomnuectBo BemiectBa. Mousib. MousipHass Macca. B3auMocBsi3p KosindecTBa, Macchl U 4HCia
CTPYKTYPHBIX €IMHHII BelecTBA. PacuéTsl no ¢popmynaM XUMHYECKUX COCTUHEHHH.

Ouznyeckue W XUMHYECKHUE SBIECHUS. XUMUYECKas peakius U e€ MPU3HAKH. 3aKOH COXpaHEHUs
Macchl BeIIEeCTB. XUMHYeCKHe ypaBHeHus. Knaccudukaims XUMHUECKUX peakiuil (CoequHEeHMUs,
pa3noKeHus1, 3aMelIeHNs], 0OMEHa).

Xumuueckuti 3KCI’l€pMM€Hm:

3HaKOMCTBO C XMMHMYECKOHU MOCY/I0H, MpaBmWiIaMu paboThl B JabopaTopuu U npuéMamu oOparieHus ¢
na0opaTOpHBIM ~ 000pYJOBaHHMEM, U3y4YeHHME U ONHcaHhe (U3NYECKUX CBOWCTB 00pasIoB
HEOPraHMYecKUX BeIEeCTB, HaOmogAeHne (pU3nUYecKkux (TUIaBJIeHUEe BOCKA, TasHHE JbJa, paCTHUpPaHHUe
caxapa B CTYyNKe, KUIIEHHE W KOHJECHCAIUS BOJbI) U XUMUYECKUX (FOpEHHE CBEYM, MPOKaIMBAHUE



MEJHOW TPOBOJIOKH, B3aMMOJICHCTBHE MeNa C KHUCIOTON) sIBICHHWH, HAOMIOCHHE M ONHCAHUE
IIPU3HAKOB MPOTEKaHUs] XMMMUECKUX peakUMi (pa3joKEeHUE caxapa, B3aUMOJCUCTBHE CEPHOU
KHCJIOTBI C XJIOPHIOM Oapusi, paziokenue rugpokcuaa meau (1) mpu HarpeBaHuu, B3auMoieiicTBHE
xenesa ¢ pactBopoM conu menu (I1), uzyuenue crnocoboB pasesieHus cMecei (C MOMOIIBI0 MarHUTa,
¢wIbTpOBaHUE, BBHIIAPUBAHUE, NUCTHIUIALUS, XpoMarorpadus), MpoBeIeHHE OYUCTKU IOBAPCHHOM
cony, HaONIONEHHE W OIMCAaHHWE PEe3yJbTaTOB IPOBEACHUS OIBITA, WIUIIOCTPUPYIOMIETO 3aKOH
COXpaHEHUsI MaCChl, CO3JaHNE MOJIETICH MOJIEKYJ (IIapOCTEPKHEBBIX).

Ba:kHeiilue npeacTaBUTE I HEOPraHMYECKUX BellleCTB
Boznyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — snemeHT u mpoctoe BemectBo. Haxoxnenue
KHCIIOpOJIa B TpHUPOAE, (PU3NUECKHE M XUMHUYECKHME CBOMCTBa (peakuuu ropeHus). OKCHUIBI.

[Ipumenenue KHCIIOpOJ1a. Crnioco0sl HOJTyYEHUS KHCcJIoposa B J1abopaTopuu U
npombiieHHOCTH. KpyroBopoT kuciopoma B mnpupone. O30H — auIOTpOIHas Moaudukaius
KHCIIOPOJa.

TemoBoit  3¢ddekr  XUMHUECKONW  peaklud, TEePMOXUMMUYECKHE YpPaBHEHMs,  3K30- U
SHJIOTEPMHUYECKHE peakuuu. TommmBO: yroib W MeETaH. 3arps3HEHHE BO3JyXa, YCHICHHE
MapHUKOBOTO 3(deKTa, pa3pyiieHne 030HOBOTO CIOS.

Bonopon — snemeHT M mpocroe BemiecTBo. Haxoknenue Boaopoja B mpupoje, (GuznyecKue u
XMUMHYECKHE CBOMCTBA, TPUMEHEHHE, CLIOCOObI MonydyeHus. Kucaotsl u comnm.

Momnsipablit 00bEM Ta30B. Pac4€Thl IO XUMUYECKUM YPABHEHHSIM.

dusznyeckne cBoiicTBa BoAbl. Boma kak pactBoputenb. PactBopsl. HackilieHHbIE M HEHACKIIIEHHBIE
pactBopbl. PacTBOpuMOCTh BemiecTB B Bojie. MaccoBas 10Jsl BEIIECTBA B PacTBOpe. XHUMHYECKHE
cBoiicTBa Bojbl. OcHOBaHMs. Ponb pacTBOpOB B MPUPOJIE WB KU3HU YesoBeKa. KpyroBopoT BojbI B
MpupoJie. 3arpsi3HeHNUE NPUPOIHBIX BoA. OXpaHau OYHUCTKA MPUPOIHBIX BOI.

Knaccuduxkarus HEOPraHUYECKUX COECIUHEHUN. OKcHUIbIL. Knaccudukanus OKCHJIOB:
coyieoOpa3zymomue (OCHOBHBIC, KHUCIOTHBIC, aM(oTepHbie) MU HecojeoOpasytomme. Homenkmarypa
oKkcuA0B. DU3NUEeCKe U XUMUYECKUE CBOMCTBA OKCHUIOB. [lomydeHne OKCHuioB.

OcnoBanus. Knaccudukaruss ocHOBaHM: MIENOYM W HEPACTBOPUMBIC OCHOBaHHS. HomeHknaTypa
OCHOBaHMU. PU3MYECKHE U XMMUYECKUE CBOMCTBA OCHOBaHUU. [losydeHre OCHOBaHMIA.

Kucnortel. Knaccudpukanus kucnot. Homenknatypa kucior. OU3HYECKUE W XMMUYECKHE CBOMCTBA
kucioT. Pan aktuBHoctn metauioB H.H. bekerosa. [losydenue kucior.

Comu. Homenknarypa cosieil. @Puznmdeckue M XUMHUYECKHE CBOMcCTBa coJiei. [loydyenue coneil.

I'eneTnueckas cBs3b MCKAY KilIaCCaMU HEOPIraHNYCCKUX COGﬂHHeHHﬁ.

Xumuueckuti aKcnepumernm.

KaueCTBEHHOE ONpEIEIICHUe COJAEpKaHUA KHUCIOpoJa B BO3JAyXe, IONydyeHHe, coOupaHue,
pacrmo3HaBaHHME M H3Y4YE€HHE CBOWCTB KHCIOpOJa, HAOIIOJEHHE B3aUMOJCHCTBUSL BEIIECTB C
KHCTIOPOJIOM M YCIIOBHSI BO3HUKHOBEHHUS M TPEKpallleHUsi ropeHus (moxkapa), O3HAKOMJICHHE C
oOpa3iiaMu OKCHJIOB M OMHCAaHUE WX CBOMCTB, MONYYEeHHE, COOMpAHUE, PACIIO3HABAHNE U M3yYCHHE
CBOWCTB Bojopoja (ropeHue), B3aumojeicTBue Bogopoaa ¢ okcumoMm wMeau (1) (Bo3moxHO
WCIIOJIb30BaHME BHUJEOMAaTepuanoB), HabOmofeHue oOpa3loB BEHIECTB KOJIM4YecTBOM 1 Moub,
HCCIIeJIOBAaHNE 0COOCHHOCTEH PacTBOPEHMSI BEUIECTB C PA3IUYHON PaCTBOPUMOCTBIO, IPUTOTOBICHHE
pacTBOPOB C OINPEAENEHHOW MacCOBOM J0JIEd pPaCTBOPEHHOIO BELIECTBA, B3aMMOJCHCTBHUE BOJBI C
MeTa/ylaMu (HaTpueM M KalbllueM) (BO3MOYKHO HCIIOJh30BAaHHE BHICOMATEPUATIOB), MCCIEIOBAHUE
00pa3I0oB HEOPraHWYeCKUX BEIIECTB pa3IUYHBIX KIAcCOB, HAOMIOJCHHE W3MEHEHUS OKpaCKU
WHJIMKaTOPOB B PAacTBOpax KHCJIOT U IIeJoueH, n3yueHue B3aumojeiictBus okcuma meau (I1) c
pacTBOpOM CEpPHOM KHCIOTBHI, KHUCJIOT C MeTalllaMd, peakuuid HeWTpalu3aluu, T[OIyd4eHue
HEPAaCTBOPUMBIX OCHOBaHUH,



BBITECHEHHE OJHOI0 METaJlIa JAPYTUM M3 PACTBOpaA COJIM, PELICHUE 3KCIEPUMEHTAIbHBIX 3a4a4 I10
TeMe «BaxxHenme KiIacchl HEOPraHUYECKUX COCAUHEHUIN.

Hepuoguveckuii 3axkoH u Ilepuogmueckas cucremMa xuMHYecKHX 3jaemenToB JI.H.
MenpgeseeBa. CrpoeHue aromMoB. XuMH4YeCKasi CBf3b. OKHMCIMTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBpie MOMBITKA KIACCU(PHUKAIMU XUMUYECKUX JJIEMEHTOB. [loHATHE O Tpymmax CXOJIHBIX
AJIEeMEHTOB (ILEJOYHbIE U MIEIOYHO3EMEIbHBIE METAJUIbl, TAJIOTCHBI, MHEPTHHIE Ia3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCHJIBI M THAPOKCH/IBI.

Ilepnognueckuit 3akoH. llepumomuyeckas cucrema xumuuyeckux dsneMeHToB M. Menneneesa.
KopoTkonepuoanas u anmuHHONIeproHast popmbl [lepromaeckoil CHCTEMbI XUMHYECKHX AJIEMEHTOB
.. Menneneesa. Ilepuoasl u rpynnbel. @U3HYECKHI CMBICI IOPSIKOBOIO HOMEpPA, HOMEpOB
MepHOJIa U TPYIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctaB artomHbIx saep. M3otombl. OnekTpoHbl. CTpoeHue 3IEKTPOHHBIX
000710uek aToMOB TepBbIX 20 XxuMuueckux 3eMeHToB [lepuonnueckoii cucremsl JI.M. Menneneena.
XapakTepucTUKa XMMHYECKOTO 3JIEMEHTa IO ero mnojoxkeHuro B llepmommueckoit cucreme [I.M.
Menneneesa.

3aKOHOMepHOCTI/I HU3MCHCHUA paanuyCa aTOMOB XHMMHUYCCKHUX JOJIEMCHTOB, MCTAINIMYCCKUX U
HEMETAJUIMYECKUX CBOMCTB 110 rpyimnaM U rnepruoaam.

3nauenue I[lepmonnueckoro 3akoHa u Ilepmoanyeckod CHUCTEMBI XHMHYECKHX JJIEMEHTOB JUIS
pa3BuTHUs Hayku U ipakThkd. /.. MeHnneneeB — yu€HbIil ¥ rpaXJaHUH. XUMHYECKas CBSI3b.
KoBanenTHas (mosisipHasi ¥ HETIOJSIpHAs) CBSI3b.

DIEeKTPOOTPULIATEIBHOCTh XUMHYECKUX JIEMEHTOB. MIOHHas CBS3b.

Crenenp oxucineHnsa. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. Ilpomeccsl OkucieHus u
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuul sxcnepumenm:
n3ydeHue oOpasloB BEIIECTB METALIOB M HEMETAJJIOB, B3aUMOJICHCTBHE THAPOKCHIA ITMHKA C

pacTBOpaMu KHUCIJIOT U LIEI0Yel, IPOBEICHHUE OMBITOB, MILTIOCTPUPYIOIIUX MTPUMEPHl OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX pEaKkiuil (ropeHue, peakliuy pa3iokKeHHs, COSAUHEHNUS).

Meoscnpeomemmuvie cesa3u
Peanu3zanusi MeXNpeIMETHBIX CBsI3€d MpU M3YUYEHHUU XUMHH B 8 Kiacce OCYHIECTBIIIECTCS Yepes

HUCIIOJIB30BaAHHEC KaK 06H_II/IX C€CTCCTBCHHOHAYYHBIX HOHHTHﬁ, TaKk H HOHHTI/Iﬁ, SABJIIFOIIMUXCS
CUCTCMHBIMHU IJIS1 OTACJIbHBIX ITPEAMETOB €CTCCTBCHHO- HAYYHOTI'O LHUKJIA.

O6H_[I/Ie C€CTCCTBCHHOHAYYHBIC TTOHATHS: Hay‘lHLIfI q)aKT, ruroTe3a, TCOpHs, 3aKOH, aHalIu3, CUHTC3,
KJIaCCI/I(bHKaL[HH, INCPUOAUIHOCTD, Ha6J'IIO,Z[eHI/IC, OKCIICPUMCHT, MOACIUPOBAHUEC, HN3MCPCHHC,
MOACIIb, ABJICHUC.

dusuka: Marepus, aToM, SJICKTPOH, ITPOTOH, HeﬁTpOH, HOH, HYKJIMJA, U30TOIIbl, paAuOaKTUBHOCTD,
MOJICKYIJIA, SHGKTpI/I‘leCKI/Iﬁ 3apsd, BCHICCTBO, TEIIO, 06’béM, arperaTHoe COCTOsIHHWE BCHICCTBA, I'as,
(I)I/ISI/ILICCKI/IC BCJIIMYUHBI, CAMHUIBI U3MEPCHUA,KOCMOC, IINIAHCTHI, 3Bé3)IBI, COJ'IHLIC.

buonorus: porocunres, apixanue, buocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TTOPOJIbI, MMOJIE3HBIEUCKOIAEMbIE, TOTLITUBO,
BO/JIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYECKas peaKkuus



Ilepnognueckuit 3axkoH. llepuonuyeckas cucrema xumuyeckux diaeMeHToB /.M. Menneneesa.
CrpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKMX JIEMEHTOB IEPBBIX TPEX
IIEPUOJAOB, KalMs, KajabliUd M WX COCIAMHEHHMH B COOTBETCTBUU C IIOJIOKEHHEM DIIEMEHTOB B
Ilepuoauueckoil cucTeMe U CTPOCHUEM UXATOMOB.

CrpoeHue BemiecTBa: BUABI XMMUYECKOW CBSI3M. THIIBI KpPUCTANIMYECKUX PELIETOK, 3aBUCUMOCTb
CBOMCTB BEILIECTBA OT TUIA KPUCTAIIMYECKON PEIIETKHA U BUJA XUMUUECKOU CBS3H.

Knaccupukanuss 1 HOMEHKJIATypa HEOPTaHMYECKHX BEIIECTB. XHMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIUXCS K PaA3JIMYHBIM KJIACCAM HEOPraHWYECKHX COCIUHEHUH, T'€HETHYeCKas CBA3b
HEOPraHUYECKHUX BEIECTB.

Knaccudukarms XUMHUYECKUX peakuuin o pa3sIuYHBIM npu3Hakam (1o 4uciy u
COCTaBY YYacCTBYIOIIMX B PEaKIHUU BEIIECTB, MO TEMJIOBOMY 3(PPEKTy, 10 U3MEHEHUIO CTeleHel
OKUCTIEHUS XHMHUYECKHX DJJEMEHTOB, IO OOpaTUMOCTHU, [0 YYAaCTUIO KaTajau3aropa). DK30- U
OSHAOTECPMHUYCCKUC PCAKINH, TCPMOXUMUUCCKUEC YPAaBHCHUS.

[TonsiTie o ckopoctu xumuueckoil peakuuu. [loHsaTue 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusax. [IoHATHE O TOMOTEHHBIX M FeTEpPOreHHbIX peakuusax. Ilondarne o karaimse. IlonsTme
0 XUMUYECKOM  paBHOBecHMU. DakTOpbl, BIMSIONIME HA CKOPOCTh XMMHYECKOW pPEaKUUHu M
MTOJIOKEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCAUTENHEHO-BOCCTAHOBUTEIbHBIE peakuuu, JNEKTPOHHBIN OanaHc OKHUCIIUTEIBHO-
BOCCTaHOBUTEIbHONH peakuuu. CocCTaBleHHE YPaBHEHMH OKHCIUTEIbHO- BOCCTAHOBUTEIbHBIX
peaxiuii ¢ UCToJIb30BaHHEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust JIEKTPOJUTUUECKOW TUCCOLMAIMU. DJIECKTPOJUTHl U HEANEKTPOIUTHI. KaTHOHBI, aHHMOHBI.
MexaHu3M JUCCOLMAIMU  BEUIECTB C pa3IMYHbIMU BHUJAMH XHUMH4YecKod cBs3u. (CreneHb
muccouuanuu. CuiabHbIE U cladble 3JIeKTPOIUTHI.

Peaknun wnonHOTO OOMEHa. VYCIOBHUS TPOTEKAHHWsS PEAKIUHA HOHHOTO OOMEHa, TOJHBIE W
COKpaIllEHHbIE HMOHHBIE ypaBHEHHs peakuuil. CBOWCTBAa KHUCJIOT, OCHOBAaHMW U COJIEM B CBETE
MIPEACTABICHUI 00 AIEKTPOIMTHUYECKON quccormanuu. KauecTBeHHbIe peakiny Ha HOHBI. [ToHsATHE O
TUAPOJIN3E COJICH.

Xumuueckutl sxcnepumenm:

03HAKOMJICHHE C MOJENIIMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYeCKUX BEHIECTB — METAJIOB U
HeMeTalyIoB (rpaduTra U aaMmasa), CJIOKHBIX BEIIECTB (XJIOpUIa HATPHs), UCCIEIOBAaHHE 3aBUCUMOCTHU
CKOPOCTHM XHMHYECKOM peakuuu OT BO3JACHCTBUS pa3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE
AIIEKTPOTIPOBOJIHOCTH PACTBOPOB BEIIECTB, MpoOIlecca MUCCOLMALMU KUCIOT, IeJo4Yel u coueit
(BO3MOKHO MCHOJIB30BAaHUE BUJCO MATepUAIOB), IPOBEICHHUE OIMBITOB, HILTIOCTPUPYIOLIUX MPU3HAKI
MPOTEKAaHUS PeaKIii HFOHHOro oOMeHa (0Opa3oBaHKe OcajKa, BbIIEICHHUE Ta3a, 00pa30BaHUE BObI),
OTIBITOB, WJUTFOCTPUPYIOIIMX MPUMEPhl OKHUCIUTEIHbHO-BOCCTAHOBUTENBHBIX peakluuil (ropeHue,
peaKiuu pasjoKEHUs, COCIWHEHUs), Ppaclo3HaBAaHUE HEOPraHUYECKUX BEIIECTBC MOMOIIBIO
KaueCTBEHHBIX PEAKI[MH HA UOHBI, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

HeMmeTasibl M MX cOeIMHEHUSA

OOmass xapakrepucTuka ranoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIE CTEMEHU
okucinenua. CtpoeHne W (PHU3UYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TallOT€HOB. XHMHUYECKUE
CBOMCTBa Ha mpuMepe xjopa (B3aUMOJCWUCTBHE C MeETajUlaMH, HEMeTalllaMH, IeJoYamH).
XnopoBojopoa. ConsiHasg KHCIIOTa, XMMUYECKHE CBOWCTBA, MOJy4YeHHE, NpuMeHeHue. JleiicTBue
XJIopa M XJIOpPOBOJOPOJa HAa OpraHuU3M 4YeloBeka. BaxHellne XJIOpUAbI M MX HaXO0XICHUE B
MIPUPO/IE.



OOmast xapakTtepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHsI aTOMOB, XapaKTEpPHBIE
CTENEHU okucnenus.  CrpoeHue M (uU3HUECKHME  CBOWCTBA  MPOCTBHIX  BEIIECTB  —
KHCJIOPOAa U cepbl. AJUIOTPOTHbIE MOAU(DUKAIIUKN KUCIOPOJa U Cepbl. XMMUYECKUE CBOHCTBA CEpHI.
CepoBoniopos, cTpoeHue, (pu3nuecKkrue u XUMHYeCKHecBoicTBa. OKCUABI Cepbl KaK MpPEeACTaBUTEIN
KHACIOTHBIX OKCcHIoB. CepHas KHCIOTa, (U3MUYECKUE W XUMHYECKHE CBoicTBa (oOmme Kak
NpeCTaBUTENS KJlacca KHCIOT | creuupuyeckue). XUMHUUYECKUEe PEaKlUH, JISKalue B OCHOBE
MPOMBIIIICHHOTO CIIOCO0a MOJydYeHHsT CEpHOW KUCIOThL. Ilpumenenue cepHoit kucinotel. Cosm
CEpHOM KHCIIOTbI,KaueCTBEHHAs peakuus Ha cynbdar-uoH. Haxoxnenue
cepal U e COCNUHEHUN B HIPUPOJIE. XHUMHYECKOE 3arpsA3HEHUE
OKpYXalolel Cpeabl COCAMHEHUSIMU CephI(KUCIOTHBIC TOXKIH, 3arPs3HEHUE BO3/IyXa U BOJOEMOB),
crocoObl ero mpemoTBpanieHus. OOmas xapakTepucTuka 31eMeHTOB VA-rpymmbl. OcoOeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTENEHM OKHUCIEHHUS. A30T, pacupoCTpaHEHUE B MPUPOIE,
¢uznueckue nxumudeckue cpoiictBa. KpyroBopor asora B mnpupojae. AMMHAK, ero (uznyecKue
U XMMHYECKHE CBOWCTBA, NoJiyyeHWe U mnpuMmeHeHue. Coau aMMOHMS, HX (U3NYECKUEe U
XMUMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiusi Ha MOHbl aMMOHHUS. A30THasl KUCIIOTa,
e mojydyeHue, (pU3MUECKHEe U XUMHUYECKHE CBOMcTBa (OOIIMe KaKIpeICTaBUTEINs Kilacca KHCIOT U
cnenuduueckue). Mcnonap3oBaHue HUTPATOB U coJeilaMMOHUS B KayecTBe MUHEpaJIbHbIX
ynoOpenuii.  XUMHYECKOe 3arpsi3HEHHE OKpYKalolled cpeabl COECOUHEHUSIMHU
a3oTa (KUCIIOTHBIE JIOKIH, 3arpsi3HEHHE BO3]lyXa, MOYBbl U BOJOEMOB). dDochop, amioTpomHbIE
moaudukauu dochopa, pusuueckue uxumudeckue cpoiicrea. Oxcua docdopa (V) u hochopras
KHCIIOTa, (pU3MUecKre U XMMHUYECKHe CBOMCTBA, nmojydyeHue. Vcnonb3oBanue ochatoB B KauecTBe
MUHEPAJIbHBIX yI00pEHH.

O6mrast xapakrepuctuka 31eMeHTOB [VA-rpynmel. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEpPHBIE
CTETICHU OKHUCJICHMS. YTIEepoJ, aUIOTPONHbIE MOIAU(PHUKAIUMU, PACHPOCTpaHEHHWE B MPUPOJE,
(dbu3uvecKkue W XUMHYECKHE cBoWcTBa. AncopOmusa. Kpyrosopor yriepoma B mpupojge. OKCHabI
yriaepoja, ux (pusnueckue u XMMUYECKUE CBOMCTBA, IEHCTBUE HA YKUBbIE OPraHU3MBI, MOJIyYEeHUE U
MPUMEHEHHE. JKOJIOTHYECKHE NPOoOJeMBbl, CBs3aHHBIE ¢ okcugoMm yriepoaa (IV), rumotesa
r7100aTbHOTO TOTEIUICHUS KJMMara, MapHUKOBBIA 3 dekT. YroibHas KHCIOTa M €€ COJM, HX
¢dbusznueckue M XUMHUYECKHE CBOMCTBa, MOJy4YeHHE W MpuMeHeHue. KadecTBeHHas peakuus Ha
KapOoHaT- MOHBI. Vcronb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEIIbCKOM
XO34ICTBE.

[lepBoHavanbHBIC MOHITHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCMHEHUSX yriiepoja (MeTaH, ITaH,
ITHJICH, allETHJICH, 3TaHOJ, TJIMIEPHUH, YKCYCHAs KUCIOTa). [IpupoaHbIe MCTOYHUKHU YIIIEBOIOPOJIOB
(yrosb, mpupoaHBIH Ta3, He(dTh), MPOAYKTHI UX TepepaboTku (OCH3MH), WX pOJIb B OBITY U
MPOMBIIUICHHOCTH. [IoHsATHE 0 OMOJIOTMUECKUBAXKHBIX BEIIECTBAX: )KHUpaxX, OeKax, yrieBoaax — i uxX
POJIH B KU3HU YeJIOBEKa. MaTeprualibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHCHHIA.

Kpemuuii, ero ¢usnueckue ¥ XUMHYECKHME CBOWCTBA, MOdydyeHHe M mnpuMmeHeHue. CoeauHEeHUs
KkpemHusi B npupoje. OOuime mpenctaBienus o6 okcunae kpemuus (IV) m kpemHHEBOW KucioTe.
CunukaTtel, MX UCHOJIb30BaHHWE B OBITY, B MPOMBIIUIEHHOCTH. BaxHeilline CcTpOUTEIbHBIC
MaTepuanbl: KepaMHKa, CTEKJIo, IIeMeHT, OeToH, xene300etoH. [IpoGmeMsr  OGe3omacHOTO
WCIIOJIb30BAHUS CTPOUTEIBHBIX MAaTEpUaIOB B MOBCEAHEBHOM KU3HU.

Xumuueckuti IKCnepumeHm.

HU3YUCHUC O6p33L[OB HCOPTraHNYCCKHUX BCIHICCTB, CBOIMCTB  COJISTHOM KHCJIOTBI, IIPOBCACHUC
Ka4CCTBCHHBIX peaKuHﬁ Ha XJIOpUA-UOHBI H Ha6J'IIO,Z[CHI/Ie IPU3HAKOB HUX HNPOTCKAaHUsA, OIIbITHI,
OTpaxKarouue (I)I/I3I/I‘{CCKI/IC 1 XMMHYECKHE CBOMCTBa TrajJJOr€HOB U HUX COEIUHEHUI (B03M0)KHO
HCIIOJIb30BAHHUEC BI/IILCOMaTepI/IaHOB), O3HAKOMIJICHUE C O6p8.3].IaMI/I XJIOPpUJOB (FaJIOFCHI/IIIOB),
O3HAaKOMIJICHHUEC C 06pa3uaMI/1 CCPLL u eé COCOIMHCHUAMU (BOBMO)KHO HCIIOJb30BaHUC
BI/I,Z[COMaTCpI/IaJ'IOB), Ha6J'IIOI[eHI/IC nmponecca O6er'II/IBaHI/I$I caxapa mon JeicTBUEM



KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, M3y4eHHE XUMHUECKUX CBOMCTB pa3z0aBIeHHOW CEepHOM
KHCJIOTHI, TPOBEJCHUE KAYeCTBEHHON peakiuu Ha cyiabpaT-uoH U HaONroneHue MpHu3Haka €
NPOTEKaHMsI, O3HAKOMJICHHE C (U3NYECKUMHU CBOMCTBaMHU a30Ta, (ochopa M UX COCITUHEHHUN
(BO3MOXKHO HCIIOJI30BAaHHE BUJCOMATEpHANIOB), OOpa3lamMu a30THBIX U (HOoCHOpHBIX yIoOpeHuid,
MoJIy4eHre, coOnpaHue, paclio3HaBaHWE M W3YyYCHHE CBOMCTB aMMHAaKa, IPOBEICHHE KAaueCTBEHHBIX
peaknuii Ha MOH aMMOHUS U (pocdaT-nOH U M3ydYeHHE MPU3HAKOB UX MPOTEKAHUS, B3aMMOICHCTBHE
KOHLIEHTPUPOBAHHON a30THOM KHUCJIOTHI ¢ MEJbIO (BO3MOYKHO HCIOJIb30BAaHUE BUJICOMATEPHAIIOB),
U3ydeHHe MOJENeH KpPHCTAUIMYECKUX PEIIETOK ainMasa, rpagura, (QyuiepeHa, O3HAaKOMIICHHE C
MpOIecCCOM  afcOpOIMHM  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U YCTPOKWCTBOM
IIPOTHBOra3a, INOJy4eHUE, COOMpaHUE, paAclO3HABAHME U M3YYEHHE CBOMCTB YIVIEKUCIIOIO TIasa,
IIPOBEJICHUE KAYECTBEHHBIX peakluid Ha KapOOHAT U CHJIMKAT-HOHbl W U3y4YEHUE IPHU3HAKOB HX
[IPOTEKAHUS, O3HAKOMJIEHME C MNPOAYKLUMEW  CHUIMKAaTHOW  MPOMBILIUIEHHOCTH, pEILIEHUE
AKCIEPUMEHTAJIbHBIX 3ajau N0 TeMe «BaxHelneHeMeTallIbl U UX COSTUHEHUS.

Mertanjibl M MX cOeIUHEHUS

OOmiasi xapakTepuCTUKa XUMHYECKMX JJIEMEHTOB — METAUIOB Ha OCHOBAaHUM MX IIOJIOKEHUS B
[Iepnoanueckoil cucrteme xumudeckux odnemeHToB [I.M. MeHneneeBa M CTpOEHHS aTOMOB.
Crpoenue metamioB. Merayuinueckasi CBSI3b U MeTaNIMYECKasIKpUCTaUINYecKas peméTka.
DIJIEKTPOXUMUYECKHUH PSIJT HaNpPsHKEHUN MeTaUTOB. PU3NYECKUE U XUMUYECKUE
cBoiicTBa MeTayyioB. OOmme crnocoObl MoMydyeHus MeTauioB. [IoHATHE O KOpPpO3UU METalIOB,
OCHOBHBIE CITOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBbl(cTaib, YyTr'yH, JIOPATIOMUHUNA, OpOH3a) U UX

MpUMEHEeHHE B OBbITY U IpoMbliieHHOCTH. [1enounbie METAJUIBL: MOJIOKEHUE B
[Tepuoanueckoi CHUCTEME XUMHYEeCKuX dmemMenToB [[. . MeHeneeBa,
CTpOGHI/Ie 1 aTOMOB, HAaXO0XIACHHUC B npnpogle.

duznyeckne 1 XUMUYECKHe CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbI U THAPOKCHUIBI HATPUS
u Kanus. [IpuMeHeHne menoYHbIX METAIIJIOB U UX COCTUHEHUI.

[[lerouyHO3EMENBHBIE METAJIBI MarHuid W Kaublui: mnojoxkeHue B Ilepuomuueckoil cucreme
xuMuueckux snemeHTtoB J[.M. MeHneneeBa, CTpO€HHME HMX aTOMOB, HAXOXJIEHHUE B MPHUPOJE.
dusndeckue 1 XMMUYSCKHE CBOMCTBA MarHus U KaJblus. BakHelmue coeqnHEHUsT KabIus (OKCHI,
TUAPOKCHI, cOJH). JKECTKOCTD BOJIBI M CIIOCOOBI €€ YyCTpaHCHHUS.

Amomunuil: nonoxkenue B [lepuoauueckoit cucteme xumudeckux siaemeHToB .M. Menneneena,
CTPOCHHE aToMa, HaxoXJcHHUe B mpupoje. Pu3nUecKue M XUMHYECKHE CBOWCTBA ATIOMHHMSL.
AMdoTepHbIe CBONCTBA OKCH/IA U THAPOKCH]IA ATFOMUHHMS.

Kenezo: mnosoxenue B Ilepuomuueckoit cucrteme xumuyeckux asiemeHToB /.M. Menneneena,
CTPOEHHE aToMa, HaXOXKJeHHe B mpupoje. Ousznueckue U XUMHUUECKHUE CBOMCTBA keie3a. OKCUapbl,
ruapokcu bl 1 coin sxenesa (1) u xxenesa (111),ux coctas, CBOWCTBA U MOJTyYCHHE.

Xumuueckuti aKcnepumernm.

O3HAKOMJICHHE C O0pasliaMi METAaUIOB W CIUIaBOB, WX (U3UYECKUMHU CBOMCTBaMH, H3y4YCHUE
pE3yNbTATOB KOPPO3MHM METAIIOB (BO3MOXKHO HCIIOJIb30BaHHE BHUIEOMATEPHANIOB), O0COOCHHOCTEM
B3aMMO/ICHCTBUS OKCHJA KaJbIUsl U HATPUS C BOJON (BO3MOXKHO MCIOJIb30BaHHE BUICOMATEPHAIIOB),
HCCIIEIOBAaHUE CBOMCTB KECTKOW BOJIBI, MpoOIlecca TOPEHHUs jKele3a B KHCIopojae (BO3MOKHO
WCIIOJIb30BaHME BHIEOMATEPUANIOB), MPU3HAKOB MPOTEKAaHUS KAYECTBEHHBIX PEaKIil Ha HOHBI
(MarHus, Kanblus, aTFOMUHUS, IIMHKA, skere3a (I1) u sxenesza (III), meau (II), HabmroaeHne U onucanue
MPOLIECCOB OKpAITMBaHUS MJIaMEHU MOHAMHU HATPHs, Kaaus M Kaublus (BO3MOXKHO HCIIOJIH30BAHHE
BHJICOMATEPUANIOB), HCCIeoBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHAA aIOMUHHUS U THAPOKCHUIA
[IMHKA, PEelIeHUe YKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelIre MeTaIbl U UX COSTMHEHUS.

XuMHuS H OKpPY:KAK0IIas cpeaa



BeniecTBa 1 maTepuansl B TOBCEIHEBHOM KU3HU 4eJIOBEKA. be3omacHoe UCIOIb30BaHUE BEIIECTB U
XUMHYECKUX peaknuii B ObITy. llepBasi moMomp NpH XAMHUYECKHUX OKOTaX M OTPABJICHUSX.
XUMHUYECKOE 3arps3HEHUE OKPYXKAIIIeH cpeabl (MpeaesbHas T0MyCcTUMas KOHIICHTPALMs BEIEeCTB
(manee — [1K). Pons XumMun B peliieHMH SKOJIOTHUECKUX MPOOIEM.

Xumuyeckuii 9KCnepumenm: W3ydeHHE OOpa3loOB MaTepuanoB (CTEKJIO, CIUIAaBbl METAJLJIOB,
MOJIMMEPHBIE MAaTEPUAIIbI).

Medsxcnpeomemmuvie cesa3u

Peanuzanusi MEXIpEIMETHBIX CBSI3€H NPU HM3YYEHUH XUMHUHM B 9 Kilacce OCYIIECTBIISIETCS 4epes
HCIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-HAyYHBIX IOHSATHHA, TaK W TOHATUHN, SIBIISIFOILUXCS
CUCTEMHBIMH JUISl OTJENBbHBIX IIPEAMETOB €CTECTBEHHO- HAYYHOTO IMKJIA.

OO0mue ecTeCTBEHHO-HAYUHbIE MOHATHS: Hay4YHbIH (hakT, TUIOTE3a, 3aKOH, TEOpHs, aHAIN3, CUHTE3,
Kiaccu(ukaiusa, TMepuoJUYHOCTh, HAOMIOACHUE, OSKCIEPUMEHT, MOJECIUPOBaHUE, H3MEpPEHHE,
MO/IEJTb, SIBJICHUE, TAPHUKOBBIN 3(PPEKT, TEXHOIOTHUS, MAaTEPUAITBI.

®du3nka: Marepus, aToM, JIEKTPOH, IMPOTOH, HEMTPOH, MOH, HYKJIWJ, W30TOIbI, PaJHMOAKTUBHOCTD,
MOJIEKYJNA, AJIEKTPUYECKUM 3aps]l, MPOBOJHUKU, MOJYINPOBOJHUKHU, IAUDIEKTPUKH, (POTOIIEMEHT,
BEIIIECTBO, TeJO, OOBEM, arperarHoe COCTOSIHME BEIeCTBA, a3, pacTBOp, pPacTBOPUMOCTD,
KpUCTAJIJIMYECKash pelI€TKa, CIUIaBbl, (PU3NYECKHE BEJIUYUHBI, €IWHULBI U3MEpPEHUs, KOCMHYECKOe
IIPOCTPAHCTBO, IIJIAHETHI, 3BE31bI, CoHIIE.

buonorus:  ¢dotocunTes, aAbixaHue, Ouocdepa, HSKOCHUCTEMa, MHUHEpaJbHblEe YAO0OpeHus,
MHUKPO3JIEMEHTBI, MaKPO3JIEMEHThI, TUTATEIbHbIE BEIIECTBA.

I'eorpadusa: armocdepa, rumpocdepa, MHHEpadbl, TOPHBIE IOPOJbI, TOJE3HBIE HCKOMAEMbIE,
TOTUTUBO, BOJIHBIE PECYPCHI.

8 kiacc. BBeaenue (4 u)

XuMusg — 4acTh ecrtecTBo3HaHusA. [Ipenmer xumuu. MeToapl MO3HAHUS B XUMHH: HaOIIOAEHUE,
SKCIEPUMEHT, MOJeNupoBaHue. VICTOUHMKM XUMHUYECKOW uHGOpMaluu, MOIy4YeHHE, aHaIu3 Hu
MpeloCTaBlIeHue pe3yabTaToB. [loHATHE O XMMHMYECKOM 3JIeMEHTE W (opmax ero CylecTBOBaHUS:
CBOOOJHBIX aTOMaX, MPOCTHIX U CIOMKHBIX BEIIECTBAX.

[IpeBpamenus BemecTB. OTAMYME XUMHUUYECKHX PEAKIUA OT (PU3HUECKHX sBJICHUHA. Poib
XMMHH B JKU3HH yesoBeka. Xemodenus u xemohoOus. KpaTkue cBeeHus U3 KICTOPUM BOSHUKHOBEHUS
1 pa3BUTHS .POJIb OTEUECTBEHHBIX YUEHBIX B CTAHOBICHUH XUMUYECKON HAYKH.

XUMHUYECKasi CUMBOJIMKA. 3HAKM XUMUYECKHUX 3JIEMEHTOB U MPOUCXOXKICHUE MX Ha3BaHUM.
Xumuyeckue GopMyIIbl.

[lepuoanueckas cucrema xumudeckux snemeHToB [[. W. MenneneeBa, ee crtpykrypa. IIC kak
CIpPaBOYHOE TOCOOUE Ui MOTyYEHUS! CBEACHUNM 0 XUMHUYECKHX dJIEMEHTAaX.

Jlemoncmpayuu.Mojaenu pa3IMyHbIX MPOCTBIX U CIOXKHBIX BemecTB. KoIeKIMU CTEKISHHON
xumudeckoi nocyasl. Komnekuus «AntoMunniiy. BzauMoaeiictBue MmpamMopa ¢ CoIsTHOM KUCIOTOM.
JI.O.Nel» CpaBHEHHE CBOMCTB KPUCTAUIMYECKUX BELIECTB U PACTBOPOB.)»

JI1.O.Ne2) CpaBHEHHE CKOPOCTH UCIIAPEHMSI BEILIECTB.

ATOMBI XUMHYECKHX 3J1eMeHTOB (9 1)

ATOMBI Kak (hopMa CyIIECTBOBAHHUS XUMUYECKUX 371eMeHTOB. OCHOBHBIE CBEJICHHS O CTPOCHUHU
aToMoB. [loka3aTenbcTBa CIIOKHOCTH CTpoeHus: aToMoB. OmbiTel Pesepdopaa. [Inanerapuas moaens
ctpoenust aroMa. CocTaB aTOMHBIX SIJIEP.

[lepuoanueckas cucrema xummuueckux snemeHToB [[. M. MenneneeBa M CTpOE€HHE aTOMOB:
(buznUecKuit CMBICT MOPSAKOBOTO HOMEpa dJIEMEHTa, HOMepa T'PYIIIbI, HOMepa IMeproia.



N3menenne uumcna mpoToHOB B snape. OOpasoBanme wu30TonoB. COBpEMEHHOE TOHSATHE
XUMUYECKUU 37eMeHT. OTHOCUTEIbHAS aTOMHAas Macca. B3aumocesnzb NoHAmul npomoH, HeumpoH u
OMHOCUMENbHASL AMOMHASL MACCA.

N3menenue uMcia >I€KTPOHOB HA BHEIIHEM 3JEKTPOHHOM YpPOBHE aroMa XHMHUYECKOIO
3JIeMEHTa — 00pa30BaHUE MOJIOKUTEIHLHBIX U OTPHUIIATEIHHBIX HOHOB. MIOHBI, 00pa3oBaHHBIC aTOMaMU
METaJUIOB U HeMeTauioB. [IpUuuHBI M3MEHEHUS METANIMYECKUX U HEMETaUIMYeCKUX CBOICTB B
Mepuoaax u rpymmax.

OO6pazoBanue OuHapHbIX coenuHeHuid. [lonarue 06 unoHHOUM cBs3U. Cxembl 00pa3oBaHUs
WOHHOM CBSI3H.

Hemoncmpayuu. Monenu aTOMOB XMMHYECKHX 31eMeHTOB. Pazmmunsie popmer [ICXD.

JI.0.Ne3 MoenupoBaH#e IPUHIIUIA ACWCTBHUS CKAHUPYIOIIET0 MHUKPOCKOTIA.

JI.0.Ne4 I3roToBieHHE MOJIENEe MOJIEKYJ OMHApHBIX COEIMHEHUN.

IIpocThie BemecTBa (6 1)

[TonoxeHne MeTajuIoOB U HEMETAJIOB B MEPUOIUYECKON CHCTEME XUMHUUYECKHX dJIeMEHTOB /.
N. MenaeneeBa. BaxHeiime npocTbie BEMIECTBA — METAJUIBL: KEJE30, ATFOMUHUMI, KaJIbIINil, MarHUM,
HaTpuii, kanuil. O6mue pusnyeckre cBoicTBa METAIJIOB.

[Tocrositnnas ABoranpo. KonmdectBo BemiectBa. Monb. MousipHas macca. Mossipablii 00BbeM
ra3zoo0pa3HbIx BemiecTB. KpaTHble €IUHMIIBI KOJWYECTBA BEIIECTBA — MWIIUMOJb M KHIJIOMOJIb,
MWUTUMOJISIpHAT U KUAJIOMOJIApHAs MacChl BEIIECTBA, MHJITUMOJISIPHBIA M KHUJIOMOJISIPHBIA OOBEMBI
ra3000pa3HBIX BEMIECTB. PacueTsl ¢ HCMOIb30BaHUEM MTOHATHN KOJIMYECTBA

Hemoncmpayuu.O6pa3upl MetawioB. [lomydenne o3ona. OOpasnpl O€IOTO W CEPOro OJIOBA.
Monsipabiii 00beM ra3000pa3HBIX BEIIECTB.

JI.O.Ne5 O3HakOoMIIeHHE C KOJIJIEKIIMEH METAJIJIOB.

JI.ONo6.O3HaKOMIICHHE C KOJIJIEKIIUEH HEMETAJIJIOB.

CoenuHeHUs XUMUYECKHUX JieMeHTOB (12 1)

Crenens okucneHus. OnpeneneHue CTeeHNn OKUCICHHsSI SJIEMEHTOB 10 XUMHUYECKOH (popmyrie
coemuaeHus. CocraBinenne (opmyn OWMHApPHBIX COCAMHEHHWH, OOHmMK crmoco® WX Ha3bIBaHMS.
bunapubie coenrHeHus: OKCUIbL, XJI0puibl, cynbduasl u ap. CoctaBienue ux ¢opmyn. OcHoBaHUS,
UX COCTaB U Ha3BaHUA. PacTBOpUMOCTh OCHOBaHUi B Boje. Talmiuia pacTBOPUMOCTH THAPOKCUIOB U
cosieit B Boje. Kucnotel, ux cocrtaB u Ha3Banms. Knaccudukarnus kuciot. [IpencrtaBurenu KUCIOT:
cepHasi, CoJisiHas U a30THas. M3MeHeHue OKpacku HHAMKATOPOB B KUCIOTHOM cperie.

Conu KaKk Mpou3BOIHBIE KUCIIOT U OCHOBaHUil. VX coctaB u HazBaHus. PacTBopuMoCTh cosieil B
Boje. [IpencraBurenu coneii: xmopua HaTpus, kKapOoHat u docdart KanbIus.

Amop(dHbIe U KpUCTaINTNYECKHIE BEIeCTBA.

BemecTBa MOJIEKYASIPHOTO W HEMOJEKYISPHOIO CTPOEHHUSA. 3aKOH MOCTOSIHCTBA COCTaBa JyIs
BEIIECTB MOJIEKYJISPHOTO CTPOCHUSI.

UucThle BelecTBa U cMecu. Pacuersl, CBsI3aHHBIE C IIOHATUEM OIS

Jemoncmpayuu. O6pas3ipl COeIMHEHUN U UHIUKATOPOB.

JL.O.Ne7 O3HakOMIIEHHE C KOJUIEKIINEN OKCUIOB.

JI.O.Ne8 O3HakoMJIEHHE CO CBOMCTBAMHU aMMHaKa.

JI.O.Ne9 KauecTBeHHas peaklys Ha YTJIEKUCIIbIN Ias3.

JI.0.Nel0 Onpenenenne PH pactBopa.

JI.O.Nel1 Onpenenenne PH coka.

JLO.Nel2 O3HaKOMIJIEHUE C KOJUIEKIUEH COJIEH.

JI.O.Nel3 O3HaKOMIIEHUE C KOJUIEKIIUEN BEIECTB C pa3au4HbIM Thriom KP.

JI.0.Ne14 O3nakomiieHue ¢ 00pa31oM rOpHON HOPOIbI.

N3meHenus, npoucxoasinme ¢ Bemecrsavu (11 1)

[TonsiTie sBICHUI KaK M3MEHEHHH, MPOUCXOSIIINX C BEIIECTBAMU. SIBIEHUS, CBA3aHHBIE C
W3MEHEHHEM KPUCTAJLUTMYECKOTO CTPOCHHUS BEIIECTBA MPHU MOCTOSHHOM €r0 COCTaBe, — (PU3UYECKHe
SBJICHUS. SIBIIEHUS, CBSI3aHHBIE C N3MEHEHHEM COCTaBa BEIECTBA, — XUMUYEeCKUe peakuuu. [IpusHaku
U YCIIOBUS TPOTEKAHUS XMUMHUYECKUX peakinuil. [loHaTHe 00 7K30- W SHIOTEPMHUECKUX PEAKIIHSX.
3aK0H COXpaHEHHs MacChl BEMIECTB. XUMUYECKHE YpaBHEHUS. 3HAUEHUE UHICKCOB U KOAPPUITUEHTOB.
CocraBieHue ypaBHEHUN XUMUYECKUX PEAKITHH.



Pacuersl 1o xumu4eckuM ypaBHeHUsAM. Peaxkuuu pasnoxeHusd. Ilonsatue o cxopoctu
xuMHueckux peakuui. Katanuzaropel. @epmMeHTHI.

Peakiun coenunenus. Karanutuueckue W HeKaTalIuTHUecKue peakuuu. OOpaTHUMble U
HEOOPaTUMBIE PEaKIIHH.

Peakuuu 3amenienus. Peakiuy BbITECHEHUS OJJHUX METAJJIOB U3 PacTBOPOB UX COEMETAJLIOB.
[lonsTe «rugpoxkcuipl». Peaknuu 3amerieHus — B3aUMOJICHCTBUE BOJABI C ILIEIOYHBIMU MU
IEJIOYHO3EMENbHBIMH MeTaiaMu. Peakunun ooMeHa (Ha mpuMepe THIpoIn3a cyab(huaa amoMUHIS U
KapOua Kanblus).

JI.O.Nel5 TlpokanuBaHue MeIU B IJIAaMEHHU CIIUPTOBKH.

JI1.O.Nel6 3amernieHre Mei B pacTBOPE JKEJIE30M.

IMpakTuxym Nel. IIpocTeiimme onepanuu ¢ BemecTBoM (2 4)
1. IlpaBuna TexHuKM O€30MacCHOCTH TpU paboTe B XUMHUYECKOM KaOuHere. I[Ipuemsr
oOpamiernss ¢ J1abOpaTOpHBIM OOOpPYIOBaHWEM M HArpeBaTENbHBIMU TpUOOpaMu. 2.
[IpurorosiieHre pacTBopa caxapa U ONPEAEICHNE MaCCOBOM JI0JIU €T0 B PACTBOPE.

PacrBopenue. PacTBopsbl. CBoliCTBa pacTBOPOB 3J1eKTPOJUTOB (17 4)

PactBopenue kak ¢usnko-xumudeckuil mpouecc. [Tonstue o rugparax u Kpuctayioryaparax.
PactBopumocTs. KpuBble pacTBOPUMOCTH Kak MOJENb 3aBUCUMOCTH PAaCTBOPHUMOCTH TBEPIBIX
BEILIECTB OT TeMmreparypbl. HackllieHHbIe, HEHACHIIIIEHHBIE M TIEPECHIIIICHHBIE PACTBOPHL. 3HAYCHHUE
PacTBOPOB ISl IPUPOJIBI U CETLCKOTO XO3SMCTBA.

[TonsaTre 00 PMEKTPOTUTHIECCKOW NAUCCOIUAIIAN. DIEKTPOJHUTHI U HEANEKTPOJIUTHI. MexaHu3m
JUCCOITHAITAN AJIEKTPOJUTOB C PA3TUYHBIM TUIIOM XUMHUYECKOW CBs3U. CTETEeHb AJIEKTPOTUTHIECKOM
muccoraui. CHIIbHBIE U ClIa0bie SJIEKTPOJIUTHI.

OCHOBHBIE TIOJIO)KCHHSI TEOPHUHM JJICKTPOJUTHYECKON naucconmanuu. oHHBIE ypaBHEHUS
peakiuii. YCIIOBHUsI POTEKAHUS PEaKIud 0OMEeHa MEXIYy AJICKTPOJUTAMH JI0 KOHIIA B CBETE€ MOHHBIX
MpEJICTaBICHUM.

Kucnotel, ux xmaccudukanus. Jluccomumanus KHCIOT W WX CBOMCTBA B CBETE TEOPUU
JNEKTPOJUTAYECKOW Jucconuanuu. MOnekylIsaspHble W HWOHHBIE YpPAaBHEHUS pPEaKkUWd KHUCIOT.
B3anmopeiicTBue KHCIOT € METaulaMHU. OJIEKTPOXMMUYECKUH PsANl  HANPSDKEHUW  METaJUIOB.
OcHoBanus, ux kinaccudukanusi. Conu, ux Kiaccuukanus U TUCCOLUUAIUS Pa3IMYHbIX TUIIOB COJIEH.
CBolicTBa COJIEll B CBETE TEOPHM DIIIEKTPOJMTHUYECKOW Oucconuanuu. BzaummopeicTBue coJieid ¢
MeTaJUIaMH, YCIOBUS IPOTEKaHUS ITUX PEAKLIUM.

['eneTnyeckue psAnpl METAUIOB M HEMETAJUIOB. ['eHeTHdeckas CBs3b MEXIy KiaccaMu
HEOPraHMYECKUX BEILECTB.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. OKHUCINUTENb U BOCCTAHOBUTENb, OKUCIECHUE U
BOCCTAHOBJICHUE.

Peakuun wOHHOTO OOMEHa W OKHCIUTEIBHO-BOCCTAHOBUTENbHbIE peakiuu. CocTaBieHHe
ypaBHEHUI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJOM AJIEKTPOHHOTO OanaHca.
Hpakrukym 2. llpakrukym Ne 2 (14)

3.Pemenue skcriepuMeHTAIBHBIX 33/1a4.

9 kJjacc
IloBTOpEHUE OCHOBHBIX BONPOCOB Kypca 8 Kiiacca M BBeJleHHe B Kypc 9 kiacca (11 4)
XapakTEepUCTUKa 3JIEMEHTA II0 €ro IMOJIOKEHUIO B IEPUOJUYECKOM CHUCTEME XUMHUYECKUX
anemeHToB [[. Y. MenneneeBa. CBoiicTBa OKCHUIOB, KUCJIOT, OCHOBAaHHUW M COJIEM B CBETE TEOPHH
JNEKTPOJIUTUYECKON JUCCOLUMALUU U TPOLECCOB OKHUCIEHUSA-BOCCTAHOBIICHMS. ['€HETUUYECKHUE PSIbI
MeTajia U HeMeTania.
[TonsiTHe 0 mepexoaHbIX dIeMeHTax. AM(OTEpHOCTh. [ 'eHeTHUeCKU Psi/i TEPEXOHOTO PJIEMEHTA.
[Iepronnueckuii 3aK0OH U IEPUOIMUECKAs CUCTeMa XUuMHUYecKux aneMeHToB . 1. Menneneesa
B CBETE YUECHUS O CTPOEHUHU aroMa. VX 3HaueHue.
JIaboparopusriii onbIT. 1. [lomyueHue rugpokcuia IMHKA U UCCIIEIOBAHUE €TO0 CBOMCTB.
Tema 1. Metanisl (14 4)
[TosmoxkeHne MeTaioB B IEPUOAUYECKOW cucTeMe XuMmudeckux sneMeHtoB [[. WM. Menneneesa.
Mertannudeckass KpUCTaIMYecKas pelieTka W MeTaIMdeckas XuMudeckas cBsi3b. OOmmue



¢busnueckue cBoiicTBa MetayuioB. CIIIaBbl, UX CBOMCTBA U 3HaUeHHE. XMMHUYECKHUE CBOMCTBA METAJIIOB
KaK BOCCTaHOBMTENEH. DIEKTPOXUMHUYECKUN psAJl HAPSDKEHUH METAUIOB M €r0 MCIIOJIb30BAHME IS
XapaKTePUCTUKH XHUMHYECKHX CBOWCTB KOHKPETHBIX MeTauioB. CrocoObl MOJYYEeHHUS METaslIoB:
MUPO-, TUAPO- U dIEKTpoMeTauTyprusi. Kopposust MeTamioB u criocoObl 00psObI ¢ HEM.

OOmiast xapakTepUCTUKa INEIOYHBIX MeTaioB. Metamibl B mpupoae. OOmue crnocoObl ux
nosydenusi. Ctpoenue atomoB. lllenmouHble MeTaulbl — MPOCTBIE BEUIECTBA, MX (DU3NYECKUE H
XMUMHMUECKHE CBOMCTBA. BakHelne cOeAUHEHMs LIEIOYHBIX METAJNIOB — OKCHJIbI, TUAPOKCUIBI U
coiu (XJIOpUIbl, KapOOHAThI, Cyiab(paThl, HUTPAThl), UX CBONCTBA W IPUMEHEHUE B HAPOJHOM
xo3siictBe. Kanuiinbpie ynoopenus.

OOmias xapakrepucThKa 3JaeMeHTOB riaBHOW mnoarpynnsl II rpynmel. CTpoeHue aTtomoB.
[lemouHo3eMenbHBIE METAUIBI — MPOCTHIE BEIIECTBA, WX (PU3MUECKHE M XMMHYECKHE CBOMCTBA.
Baxkneiue coeuHEHUS HIEIIOYHO3EMENbHBIX METAJIJIOB — OKCH/IbI, THIPOKCHUJIBI U COJIU (XJIOPHIBL,
KapOOHATHI, HUTPATHI, CyIb(arsl, pocdaTel), NX CBOWCTBA U IPUMEHEHHE B HAPOJHOM XO3SICTBE.

Amomunuii. CtpoeHue aroma, (U3NYECKUE UM XMMHUYECKHE CBOMCTBA MPOCTOrO BELIECTBA.
CoenMHeHUs QIIOMUHHUS — OKCHJ M THAPOKCHJA, MX aM(oTepHbIl Xapakrtep. Baxneimue comu
anmoMuHus. [I[puMeHeHne amOMUHUSA U €70 COEIMHEHUM.

XKenezo. CtpoeHue aroma, (uU3MUECKHE U XUMHUYECKHE CBOWCTBAa IPOCTOrO BEIECTBA.
I'enetnueckue psaasl Fe?* u Fe®* Kauectsennsie peakmuu Ha Fe?'u Fe®* Baxneiimme comu xenesa.
3HaueHue jKeJe3a, ero COeAMHEHUH U CIJIaBOB B PUPOJIE U HAPOTHOM XO3SHCTBE.

Tema 2. IlpakTuxym Ne 1. CBoiicTBa MeTa/LU10B M UX coequHeHuit (1 1)
1. Pemenue »dKCHepUMEHTANBHBIX 3aJad Ha pAClO3HaBaHWE W TIOJYYCHHE COCIMHCHHI

METaJJIOB
Tema 3. Hemerauinl (25 4)

OOmrast xapakTepHCTHKAa HEMETaJUIOB: TMOJOXKeHWe B mnepuoaudeckoit cucreme J[. U.
MenneneeBa,  OCOOCHHOCTH  CTPOEHHUS  aTOMOB,  DJEKTPOOTPULATENBHOCTH  Kak  Mepa
CHEMETATUYHOCTH», PAI 3JIEKTPOOTPULATENBHOCTH. KpHCTammnyeckoe CTpOCHHE HEMETalIOB —
MpOCThIX BemecTB. Asotpornusa. dusznueckue CBOMCTBA HEMETAIOB. OTHOCUTEIBHOCTH TMOHSTHI
«METAILIT», «HEMETAILD».

Boaopon. ITonoxxenue B nepuoAM4ecKoid cucteMe XuMuieckux sneMeHToB J1. . Menneneena.
Crpoenue atoma ¥ MoJeKynbl. PU3NMUECKME U XMUMHYECKHE CBOMCTBA BOJAOPOJA, €0 TOJYyYEHUE U
IIPUMEHEHHUE.

OO6mas xapakrepucTika rainoreHoB. Ctpoenue atoMoB. [IpocTsie BelecTBa, UX pU3NYECKUE U
XUMHUYEcKre cBOMCTBA. OCHOBHBIE COEIMHEHUS TajJOreHOB (rajlor€HOBOJAOPObI U TaJOTEHHIbI), UX
cBoiictBa. KauecTBeHHas peakuus Ha xjaopui- noH. Kpatkue cBenenus o xjaope, Opome, dprope u ioze.
[IpuMeHeHne rajloreHoB U X COEUHEHUI B HAPOJHOM XO3SHCTBE.

Cepa. CtpoeHue aToma, aJUTOTPOIHS, CBOMCTBA U NMPHUMEHEHHUE POMOMUYECKOU cephbl. OKCHIIbI
cepol (IV) u (VI), ux nonxydenue, cBoiictBa u npuMeHeHue. CepoBOIOPOAHAS U CEPHUCTAST KUCIIOTHI.
CepHast KHCIIOTAa U €€ COJM, UX NPUMEHEHHE B HapoJHOM Xxo3diicTBe. KauecTBeHHas peakius Ha
cynb(aT-HuoH.

Azor. CrpoeHue aTomMa U MOJIEKYJbl, CBOMCTBA NPOCTOTO BeElIECTBA. AMMHAK, CTPOECHUE,
CBOICTBa, MoyueHue 1 npuMenenue. Coiu aMMOHUS, UX CBOMCTBA U npuMeHeHne. Okcunel azota (11)
u (IV). AszoTtHas kuciaora, ee CBOWCTBa W MNpUMEHEHHE. HuTpatbl U HHUTPUTHI, MpodiieMa HX
COJIep’KaHUS B CEIbCKOXO3IUCTBEHHON MPOAYKIIUU. A30THBIE YIOOpEHUSI.

®ochop. CrpoeHue aroma, amIOTPONHsi, CBOMCTBa Oemoro u KpacHoro docdopa, HuX
npuMmeHenne. OcHoBHBIE coenuHeHus: okcua Qocdopa (V), oprodocdopnas kuciora u docdartsl.
®docdopHble yroOpeHus.

VYrnepon. CrpoeHue aroma, aUIOTPONUS, CBOMCTBA  QIJOTPOMHBIX  MOAM(PHKALIUMN,
npumenenne. Oxcuanl yraepoaa (II) u (IV), ux/ cBoiictBa u npumeHenue. KauecTBeHHas peakius Ha
yraekucnbiil ra3. KapOoHaTsl: KambIUT, COJa, MOTAIll, WX 3HAYCHHE B MPUPOJE U KM3HU UYEIOBEKA.
KauecTBeHHas peakiiyus Ha KapOOHAT-HOH.

Kpemuuii. CTpoeHue atoma, KpUCTaUIMUECKUI KPEMHUM, €ro CBOMCTBA U MpuMeHeHune. Okcumg
kpemuus (IV), ero npupoansie pa3HOBUAHOCTH. CUIIMKATHI. 3HaYCHHE COSAMHEHUN KPEMHHUS B )KMBON
1 HexuBOU nipupoe. [IoHsTHE 0 CUIMKAaTHON TPOMBIIIIEHHOCTH.



Tema 4. IIpakTuxym Ne 2. CBoiicTBa HEMETAJJIOB U X coelMHeHnH (3 4)
2. Pemienue sxcnepuMeHTaNbHBIX 337a4 1o TeMe «lloarpymnmna rajoreHoB

3. Pemenne 3xcniepuMeHTaNbHBIX 3a1a4 10 Teme «[loarpymma kucmopoma»

4. Tlonydenue, coOMpaHue U pacro3HaBaHUE ra30B

Tema 5. O0o01meHne 3HAHUI 10 XMMHUH 32 KYPC OCHOBHO# 1IKO0JIbI (13 1)

@uU3NYECKU CMBICH MOPSIIKOBOIO HOMEpa 3JE€MEHTa B MEPUOJINYECKON CHUCTEME XUMUYECKUX
aneMmenToB [[. . MenneneeBa, HOMEpOB Nepuoa U IpyIIiibl. 3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
AJIEMEHTOB M UX COEAMHEHMH B NEPUOAAX M IpyMIax B CBETE MPEACTABICHUI O CTPOEHUM aTOMOB
3JIEMEHTOB. 3HaUY€HHUE NIEPUOANYECKOTO 3aKOHA.

Tunel XUMHUYECKUX CBA3EH M THUNBI KPUCTAUIMYECKUX pElIETOK. B3auMocBs3b CTpoeHHs U
CBONCTB BEILIECTB.

Knaccudpukanuss XuMHUYECKMX peakuMid 1O pa3IudyHbIM [pU3HAKaM (YMCIO M COCTaB
pearupyomux M 0oOpa3yloLIUXCs BELIEeCTB; TEmIoBoW 3((deKT; HCHOJb30BaHUE KaTallu3aTopa;
HaIpaBJIEHNE; N3MEHEHUE CTETIEHEN OKUCIIEHUS! aTOMOB).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue
No KomnuecTtBo OCHOBHBIE BUIBI A€ATEILHOCTH
pa3aesioB U TEM Conepxanue 00yueHuUs
/o 4acoB oOy4Jaromuxcs

yqe6H0r0 nmpeamMeTa

Pasnen 1. IlepBoHayajibHbIe XUMHYECKH

€ NIOHATHUA

1.1

XUMHUA — BaKHas
0071aCThb
€CTECTBO3HAHUS U
MIPAKTUYECKOU
JIeSITeIbHOCTH
YyeJoBeKa
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[Ipenmer xumun. Posib XuMuu B )KU3HH
YeJI0BEKAa. XUMHUS B CUCTEME HAYK.

BEIIIECTB. ArperaTHoe COCTOSTHUE
BemecTB. [loHsATHE O METO1aX TTO3HAHUS
B XUMUHU. YHCTBIC BEIIECTBA U CMECH.
Cnoco0nI pa3iesIeHUs] CMECEeH.
Xumuueckuii IKCnepumeHm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOU MOCY I0M,

C TIpaBUJIaMHU pabOTHI B TAOOPATOPUHU U
pueMaMH 0OPAIICHUS C JIA0OPATOPHBIM
000pyI0BaHHUEM.

du3znyeckue CBOMCTBa 00pasIoB
HEOPTraHMYECKUX BEIIECTB — METAJIJIOB

Tena u Bemectsa. @uU3nuecKre CBOMCTBA

PackpbIBaTh CMBICIT U3y4aeMbIX TTOHSITHIA.
PackpbIBaTh pOJIb XUMHH B IPUPOJIE U
’KU3HU YeJIoBeKa, e€ CBSI3b C JIPYTUMHU
HayKaMH.

PasnmnuaTh YUCTEIE BEIIECTBA U CMECH;
OJTHOPOJHBIC W HEOTHOPOIHBIC CMECH.
PasznmnuaTh pu3HUecKkre U XUMUIECCKUE
SIBJICHUS.

CrneoBaTh aropuTMaM MCIIOIb30BaHUS
AKCIICPUMEHTATBHBIX METOIOB —
HaOIIOJICHUSI M DKCIIEPUMCHTA.
Habaronath ¥ OIUCHIBATHL OOBEKTHI

IIPU TIPOBEACHUH JEMOHCTPAIIUHA U
7a00PAaTOPHBIX OTBITOB 10 U3YUCHUIO
(bU3HYECKIX CBONCTB BEIIECTB, CIIOCOOOB




U HEMETAJIJIOB. pa3zeneHus: cMeceil BeECTB.
CriocoOblI pa3zeneHus cMecei IIpoBOANUTE XUMUYECKUAN DKCIIEPUMEHT
(¢punbTpoBaHuUE, BhINapUBaHUE, IpU pa3zieNieHuu cmecel (Ha mpumMepe
TUCTUJUISAINSA, XpoMaTorpadus). OUYHCTKH MOBAPEHHOMN COJIM) B XOJI€




JlabopamopHvie onvimol:

N3yyenue u onvcanue GU3NIECKUX
CBOICTB 00pa31i0B HEOPTAHUYECKUX
BELIECTB.

N3yuenue cnocoOoB pazaesneHus cMecei
(C MOMOIIbIO MarHuTa).

IIpaxmuueckue pabomui:

Ne 1. TIpaBuiia paboTsl B 1ab0paTopuu u
npuéMbl 0OpalieHus ¢ 1adb0paTopHbBIM
000py1I0BaHHUEM.

Ne 2. Paznenenue cmeceit (Ha npumMepe
OYHCTKHU [MOBAPEHHOW COJIN)

paKTUYECKO paboThl Ne 2.

CrnenoBath NnpaBuiiaM MOJIb30BaHUS
XUMHYECKOU MOCYI0H U J1a00paTOpHBIM
0o00OpyI0BaHKEM, a TAKXKE MPaBUIIaM
oOpaleHus ¢ XMMUYECKUMU BEIIeCTBAMU
B COOTBETCTBHUH C HHCTPYKIIHUEH
MIPU BBIMOJTHEHUH MPAKTUYECKON
paboTer No 1.

BricTpanBaTh pa3BépHYThIC MUCEMEHHBIC
U YCTHBIE OTBETHI C OTIOPOM

Ha nHpopMaNuio U3 yueOHUKa U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
VCIIOJIb30BATh U3YUYCHHBIN TOHATUMHBIN
anmnapar Kypca XUMUU

1.2.

BemiectBa n
XUMHYECKUE
peaxkuuu
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ATOMBI U MOJEKYJbl. XUMUYECKHE
aneMeHThl. CUMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocTbie U cloKHBIE
BeIECTBA. ATOMHO-MOJIEKYJISIPHOE
yYEHUE.

Xumuueckas popmyina. BaaeHTHOCTD
ATOMOB XMMHYECKHUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCUTENbHAs aTOMHAsl Macca.
OTHOCUTENbHAs MOJIEKYJIIpHAs Macca.
MaccoBas 10JIs1 XMMHUYECKOT O JIEMEHTA
B COCJIMHEHUH.

OnpenensiTe NIPU3HAKH XUMHUYECKHUX
peaKiuii, yCIOBUSA UX IPOTEKAHMS.
OOBSICHATH CYITHOCTh (PU3MUECKHUX U
XUMHUYECKUX SBICHUHA C TOUKHU 3PCHUS
aTOMHO-MOJIEKYJISIPHOTO yUEHUSI.
KnaccudunmpoBats xumuueckue
peakiuu (Mo YUCIy U COCTaBY
pearupyrommx U 00pa3yomuXcs
BEILIECTB).

CocTaBisaTh GhOpMyITbl OMHAPHBIX
BEIIECTB 10 BaJICHTHOCTHU U OTIPECIISATh
BaJICHTHOCTH 110 ()OPMYJIaM BEIIECTB.







KomnuectBo BemectBa. Monb. MonspHas
Macca. B3anmMocBs3b KOIMYECTBA, MACCHI
Y YUCJIa CTPYKTYPHBIX €IMHUIL BEIIECTBA.
Pacuétel no popmynam XUMHUECKUX
COCMHECHUM.

@U3NYECKUE U XUMUYECKHUE SIBIICHUA.
XuMHUUecKas peakius U €€ Mpu3HaKHu.
3aKOH COXpaHEHUSI MacChl BEILIECTB.
XUMUYECKHUE YPABHEHUS.
Knaccuduxanuys XuMUUeCKUX PEaKIIUii
(coenuHeHUs1, pa3IoKEHUs, 3aMEIICHHUS,
oOMeHa).

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

duznueckue cBOKMCTBa 00pas3IoB
HEOPraHMYECKUX BEUIECTB — METAJIJIOB U
HEMETAJIJIOB.

OO6pa31ipl BemecTB KOJTUISCTBOM 1 MOJIb.
duznueckue sABJIeHUS (TUIaBIEHUE BOCKA,
TastHUE JIbJa, PACTUPAHUE caxapa

B CTYIIKE, KUIICHUE U KOHAECHCAIUS
BO/IbI).

XuMudeckue sBieHus (ropeHue CBeuu,
MPOKAJIMBAHUE MEJTHOW MPOBOJIOKH,
B3aMMOJICICTBUE COABI WIIU MeJIa

C COJISHOM KUCJIOTOM).

Halnronenre npu3HakoB MpOTEKaHUS

PaccraBnsaTe K03 HULMEHTHI

B YPABHEHUSIX XUMHUECKUX PEAKIUH.
Ha6mtonats u onuceiBaTh 00BEKTHI

MIpU IIPOBEJACHUU JEMOHCTPAIIUNA U
71a00paTOPHBIX OMBITOB.

[TpoBOAUTE BEIYUCIICHUS 110 (hOpPMYJIaM
XUMUYECKUX COCTMHEHUN U YpaBHEHUSIM
XUMHUYECKUX PEAKITUH.

[IpuMeHsITh €CTECTBEHHO- HAyYHbBIC
METO/IbI TO3HAHUS (B TOM YHCTIE
HaO0JII0/ICHNE, MOJICTUPOBAHUE,
HKCIIEPUMEHT U OCHOBHBIE OTIepalluu
MBICTUTENBHOMN AEeSTENTbHOCTH
(cpaBHEeHUeE, KJIacCUDUKAITHS)
BricTpanBaTh pa3BEpHYThIE MMCEMEHHbIE
Y YCTHBIE OTBETHI C OTIOPOM

Ha nHpopManuIo U3 yueOHHUKA U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
HCTI0JIb30BATh U3YYEHHBIN MTOHSITUMHBIN
anmnapar Kypca XUMUU







XUMHYECKUX peakuui (pa3ioxeHue
caxapa, B3aMMO/JICHCTBUE CEPHOU
KHUCIIOTHI C XJIOPUAOM Oapusi, ModydeHue
U pasnoxkenue ruapokcuaa meau (1)
IIpY HarpeBaHUH, B3aMMO/ICHCTBHE
*kenesa ¢ pactBopom coau meau (11).
OnbIThI, WIITIOCTPUPYIOIINE 3aKOH
COXPAHEHUS MACCHI.

JlabopamopHvie onvimoi:

Coznanue mojeneit MoJIeKy
(ILIapOoCTEPIKHEBBIX ).

Onucanune GU3NIECKUX CBOMCTB
00pa3iioB HEOPraHUYECKUX BEIIECTB —
METaJJIOB U HEMETAILJIOB.

Ha6monenne ¢pusndeckux (TuiaBiaeHue
BOCKa, TasHUE JIbJIa) U XUMHYECKHUX
(ropeHue cBe4H, MPOKATUBAHUE METHOU
MIPOBOJIOKU ) SIBJICHUIA.

HaGmronenue u onrcanue Npu3HaKoB
MPOTEKAHUS XUMUUECKUX PEaKIIUi
Pa3HBIX TUIIOB.

Buviuucnenus:

OTHOCHUTEJIBHON MOJIEKYJIIPHON MaCChI
BEIIECTB, MOJIIPHOW MacChl, MacChl
BEIIECTB, MAaCChI U KOJIMYECTBA BEIIECTBA;
MacCOBOH J10JIM XMMHUYECKOTO 3JIEMEHTA
o popMysie coeIMHEHNS,




I10 YPpaBHCHUAM XUMHYCCKUX peaKuHﬁ:
KOJINYCCTBA, MAaCChI BCIICCTBA

I10 U3BECTHOMY KOJIMYCCTBY, MaCCC
pE€arcHTOB UJIK MMPOAYKTOB PCaKIUH

Hroro no pazgeny
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Pa3nen 2. BaxkHeiimme npeacTaBuTe Il HEOPraHNYECKUX BellleCTB




2.1

Bosznyx. Kucnopon.
[TonsaTue
00 okcuaax

Boznyx — cmeck razos. CocTaB Bo3ayxa.
Kucnopon — aneMeHT u npocroe
BenlecTBo. HaxoxxieHue kuciopoaa

B MIpUPOJIe, PUBHUECKUE U XUMUUECKUE
cBoMcTBa (peakiuu roperust). OKCHUIbL.
[Tpumenenue kucnopoaa. CriocoOsbl
MOJIyYEeHHsI KUCJIOPO/ia B JIA0OPATOPHUH U
npomblinieHHOCTH. KpyroBopot
Kuciopoaa B npupoje. O30H —
AJUTOTPOINHAS MOAU(PUKALIUS KUCIOPOIa.
TemnnoBoit 3pheKkT XuMHIECKOHN peakinuu,
TEPMOXHUMHUYECKUE YPaBHEHHUSI, IK30-

U DHJIOTEpMHUUYECKHE peakuuu. TormmuBo:
yroJib U MEeTaH. 3arps3HeHue BO3IyXa,
yCUJICHUE TTapHUKOBOTO A Pekra,
paspylieHre 030HOBOTO CIIOSI.
Xumuueckuit IKCnepuUMeHm:
Jlemoncmpayuu:

KauectBeHHOE omnpeenieHne coaep:kanus
KHCJIOPOJIa B BO3/IyXE

[Tomy4enne, cobupanue, pacro3HaBaHUE

Hcnonb30BaTh XUMUYECKYIO0 CUMBOJIMKY
JUIsL cCOCTaBeHUs1 (popMyJT BELIECTB,
MOJIEKYJISIPHBIX YPABHEHUI XUMUYECKUX
PEAKLMH C YYaCTUEM KHUCIIOPOJA.
XapakTepu3oBaTh (ONMUCHIBATH) COCTAB
BO31yXa, (U3NUECKUE U XUMUUECKHE
CBOICTBA KHUCIOPO/A, CTIOCOOBI €ro
NOJIyY€HUsI, IPUMEHEHHE U 3HaUYCHUE
B IIPUPO/IC U KU3HU YEJIOBEKA.
CpaBHUBATh peakliMi FTOPEHUs U
MEJJICHHOT'O OKUCJICHUSI.

OOBSICHATH CYITHOCTb 3KOJIOTHYECKHUX
po0sieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBathb npaBuiiaM 6€30MacHOi
paboTHI B TaOOpaTOpUH MpHU
UCIOJIb30BaHUU XUMUUYECKOU MTOCY/IbI U
000pyZOBaHMsl, a TAKXKE MPaBUIIAM
oOpalieHus ¢ TOPIOYMMHU BEIECTBAMHU.
[TnannpoBaTh U OCYLIECTBIISTH HA
IIPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,




Y U3y4YE€HUE CBOMCTB KUCIOPOA.
Habmonenne B3anMoeiiCTBHSI BELIIECTB
C KHACJIOPOJIOM U YCIIOBHUS
BO3HUKHOBEHUS U TIPEKPAIICHHS TOPEHUS
(moxkapa).

JlabopamopHuiii onvim:

O3zHakomiieHHe ¢ o0pa3laMu OKCUIOB U
OIMCaHUE MX CBOWCTB.

Ilpakxmuueckas paboma:.

Ne 3. Tlonyuenue u cobupanue
KHCJIOPOJa, U3yYEHHE €ro CBONCTB.
Buviuucnenusa:

MOJIEKYJIIPHOW MaccChl KMCI0pOJia U
030HAa Ha OCHOBAHUHU aTOMHOW MaccChl
XUMHUYECKOTO JIEMEHTA;

KOJINYECTBA, MAaCChl BEILIECTBA

[0 ypaBHEHUSM XUMUYECKUX PeaKIHil

MIPOBOJUTH HAOJIOIEHNS, ICJIaTh BBIBOIBI
0 pe3yJIbTaTaM dKCIEPUMEHTA

IIPY MIPOBEICHUH JJA0O0OPATOPHBIX OIBITOB
U TIPAKTHICCKOUN pabOTHI.

BBIYUCIIATH KOJTMYECTBO BEIICCTRA,
00BEM raza no Gopmysnam.

Y4acTBOBaTh B COBMECTHOU paboTe

B TpyIIIC.

BricTpanBaTh pa3BEPHYTHIC MTMCHMCHHBIC
Y YCTHBIC OTBETHI C OIIOPOM

Ha nHpopMaNuio U3 yueOHUKa U
CIPaBOYHBIX MAaTE€PUAJIOB, FPAMOTHO
HCTIOJIb30BATh U3YUYEHHBIN TTOHITUNHBIN
anmapar Kypca XUMHH




2.2

Bopnopon. Ilonstue
0 KMCJIOTax M COJIAX

Bonopon — anemeHT 1 poctoe
BenecTBo. Haxoxaenue Bogopoaa

B IpUpOJie, PU3NYECKUE U XUMUYECKHE
CBOICTBa, IPUMEHEHHE, CIIOCOOBI
nosyyeHus. Kucnotsl u conm.
Mounsipublilt 00bEM razoB. PacuéTsl

10 XUMHUYECKUM YPABHEHUSIM.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

[Tonyyenue, cobupanue u

PackppIBaTh CMBICT U3y4aeMbIX OHATUN
Y IPUMEHATH 3TH MOHITHUS IIPU OIUCAHUU
CBOMCTB BELIECTB U UX IIPEBPALLECHUMN.
XapakTepu3oBath (OMUCHIBATH)
bu3nuecKre U XMMHUYECKUE CBOMCTBA
BOJIOPO/1a, CIIOCOOBI €0 MOJyYeHus,
IIPUMEHEHHE.

Cobupatb npubdop 11 NOTyYEHUs
BOJIOpOJA.

Hcnonb30BaTh XUMUUECKYHO CUMBOJIMKY




pacro3HaBaHUE BOAOPOA.
BzaumonerictBre BOIOpoaa ¢ OKCUIOM
meau (I1).

JlabopamopHuwiii onvim:
BzaumopeiicTBre KMCIOT C METaJJIaMU.
IIpaxmuyeckas paboma:.

Ne 4. Tlonyuenue u coOupanue BOI0po/a,
U3y4YECHHUE €0 CBOWCTB.

Buviyucnenus:

00BEMa, KOJIMYeCcTBa BEIleCTBA raza

10 €r0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA WK O0BEMY;

00BEMOB Ta30B 110 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 00OBEMHBIX OTHOIIIEHUH
rasoB

JUTSL COCTaBIIEHUST ()OPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHCHHH XHMHYECKUX
pEaKLM C y4aCTUEM BOAOPOA.
BBIMUCIISATE MOJISIPHYIO MacCy BEIIIECTB;
KOJIMYECTBO BEIIECTBa, 00BEM rasa,
MAaccCy BEIIeCTBa;

[TpoBOIUTE PACUETHI IO YPABHCHUAM
XUMHYECKUX PEAKIIMiA: KOJNYECTBA,
00BEMa, MacChl BEIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHToB
WJIH TIPOJYKTOB PEaKIUU.

CrnenoBaTh npaBuiIaM 0e30macHON
paboTHI B 1TaOOpATOPUU TIPHU
UCTIOJIh30BaHUH XUMHYECKOHN TOCYIbI 1
00OopyIOBaHUS, a TAKXKE TpaBUIaM
oOpaIeHus: ¢ TOPIOYNMH BEIIECTBAMHU

B OBITY.

[ImarnpoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOJUTH HAOIOIEHNS, I€TIaTh BBIBOIBI
M0 PEe3yJIbTaTaM SKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM padoTe
B TPYIIIIe




2.3

Bopa. PactBopbl.
Ilousatune
00 OCHOBaHUAX

du3nyecKue CBOMCTBA BOJAbl. Boga kak
pacCTBOPUTENb. XUMUUYECKUE CBOMCTBA
BOJIbI.

OcHoBaHus.

PackppIBaTh CMBICT U3y4aeMbIX OHATUN
Y IPUMEHSATH TU MOHATHS IPU ONIUCAHUU
CBOMCTB BELIECTB U UX IIPEBPALLECHUMN.
XapakTepu3oBarh GU3NIECKUE U







PacTtBOpsl. Pos pacTBOpOB B IpUpoI€e U
B )KW3HU 4YeNloBeKa. KpyroBopoT BoAbI
B NIPUPOJIE. 3arpsi3HEHUE TPUPOIHBIX
BOJ. OXpaHa U 0YMCTKA MPUPOJAHBIX BOJI.
HacelilenHbie 1 HEHACHIIICHHBIE
pactBOpbl. PacCTBOPUMOCTH BELIECTB

B BoJie. MaccoBast 10Jis BELIECTBA

B PacTBOpE.

Xumuueckuii IKcnepumenm:

Llemoncmpayuu:

PacTBOpeHMEe BelIECTB ¢ pa3IMuHOU
PacTBOPUMOCTBHIO.

B3aumopelicTBre BObI ¢ METANIAMU
(HaTpUEM M KaJIbIIUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
HIEJI04€H C MOMOIIBI0 HHAUKATOPOB.
JlabopamopHvie onvimwl
UccinenoBanme 0COOEHHOCTEN
PacTBOPEHUS BEILIECTB C PA3IMYHOMN
pPacTBOPUMOCTBIO.

[IpuroroBaeHUE pacTBOPOB

C ONPEICIIEHHON MacCCOBOM JIOJIEH
pPacTBOPEHHOI'O BEIIECTBA.
lIpakmuueckas paboma

No 5. TlpurotoBieHrue pacTBOPOB

C ONPENICIIEHHON MacCCOBOM JI0JIEH
pPacTBOPEHHOIO BEIIECTBA.

XUMHYECKUE CBOMCTBA BOJIBI, €€ POJIb KaK
pPacTBOPUTEINS B IPUPOIHBIX MPOIIECCAX.
CocTaBiITh YpPaBHCHHSI XUMHUYECKHUX
PEaKLUU C YYaCTUEM BOJBI.

OOBSICHATH CYITHOCTH KOJIOTHYECKUX
npo0JieM, CBSI3aHHBIX C 3arps3HEHUEM
MPUPOIHBIX BOJI, CTOCOOBI OYMCTKH BO/IBI
OT MpUMeECEH, MephI IO OXpPaHE BOJI

OT 3arps3HEHUS.

[T1aHMpOBaTh U OCYIIECTBIIATH

Ha TIPAKTUKE XUMUYCCKUE
HKCIIEPUMEHTBI, TPOBOIUTH HAOIIOICHNUS,
JieaTh BBIBOJIBI 110 Pe3yJbTaTaM
HKCIIEPUMEHTA TIPU NMPOBEICHUU
71a00paTOPHBIX OIMBITOB U MPAKTUYECKON
paboTHI.

CrnemoBath npaBmiiaM 6e€30macHON
paboTHI B 1aOOpaTOpUH MPpHU
UCIOJIb30BaHUU XUMUUYECKOU MTOCY/IbI U
000pya0BaHMUS.

[TpoBOIUTE BBIYMCIICHUS C TPUMEHEHHEM
MIOHSITHS «MacCOBast JIOJIsI BEIIECTBA

B PACTBOPE».

BricTpanBaTh pa3BEpPHYTHIC MUCHMEHHBIC
Y YCTHBIE OTBETHI C OITOPOM

Ha nH(popMalnio U3 yueOHUKa U
CIIPaBOYHBIX MATEPHUATIOB, TPAMOTHO




Buiuucnenus:
C UCIIOJIb30BAHMEM TIOHATHUS «MacCcoBas
JIOJIS1 BEIIECTBA B PACTBOPE»

MCIIOJIb30BATh U3YUYECHHBIN OHATUINHBIN
arrapar Kypca XuMuu




2.4

OCHOBHBIE KJIaCChI
HEOPTraHUYECKUX
COEIUHEHUN
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Knaccudukanus HeopraHnyeckux
coenunenuid. Okcuabl. Knaccudukanms
OKCHUJIOB: coyieo0pa3yroline (OCHOBHbIE,
KHUCIIOTHBIE, aM(OTEepHbIE) U
HecosieoOpasyromue. Homenkiarypa
okcuaoB. DuU3nUecKue 1 XUMHUECKHUE
cBoiicTBa okcuaoB. [lonyueHue okCuIoB.

OcnoBanus. Knaccudukanus oCHOBaHUM:

IEJI0YM U HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuii. ®usznueckue
Y XMMHUYECKHE CBOMCTBA OCHOBAHMIA.
[losmmyuyeHne OCHOBaHUU.

Kucnotel. Knaccudukarus KUcior.
Homenkiarypa kucinor. @usnyeckue
Y XUMHUYECKHE CBOMCTBA KUCIIOT. Psiy
aktuBHOCTH MeTaiioB H.H. bekerosa.
[losmmydyenue KUCoT.

Conu. Homenknatypa cosneil.
du3nyecKue 1 XMMUYECKHUE CBOMCTBA
conent. [lomyuenue cosnei.
['eHeTnueckas CBSI3b MEXKY KJIaccamu
HEOPTraHWYECKUX COCAUHCHUM.
Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

KnaccuduumpoBaTts nuzydaemsbie
BEIIECTBA MO0 COCTABY U CBOMCTBAM.
CocTtaBnsaTh GOPMYIIBI OKCHUAOB, KUCIOT,
OCHOBaHMM, COJICH Y HA3bIBATh UX

10 MEKTyHApOIHONW HOMEHKJIIAType.
[Iporao3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIIMX XMMHUYECKHUX CBOHCTB
W3YYEHHBIX KIAaCCOB/TPYIII BEIIECTB,

K KOTOPBIM OHH OTHOCSITCSL.

CocTaBisiTh MOJICKYJISIPHBIC YPaBHEHHSI
PEaKIii, HIUTFOCTPUPYIOITUX
XAUMUYECKUE CBOWCTBA U CTIOCOOEI
HOJTYYEHUS BEIIECTB U3yUYCHHBIX
KJIaCCOB/TPYIII, a TaKXKe
HOJTBEPXKIAIOIINX TeHETUUECKYIO
B3aUMOCBS3b MEKIY HUMHU.
[Tpou3BOIUTH BHIYHCICHHS

110 YPaBHEHUSIM XUMHUYECKUX PEAKIIHH.
[ImaHMpOBaTh M OCYIIECTBIISATH

Ha MPAKTUKE XUMHUUECKHE
HKCIEPUMEHTBI, IPOBOIUTH HAOTIOACHHUS,
JIeJ1aTh BBIBOJIBI 110 pe3yJibTaTaM
HKCIEPUMEHTA MPH NMPOBEICHUN
71a00paTOPHBIX OIMBITOB M MPAKTUIECKUX




OG6pa3ibpl HEOPraHUYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB.

ONBITHI, WIUTIOCTPUPYIOLINE XUMUUYECKUE
CBOICTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHvie onvimol

OrnpeneneHue pacTBOPOB KUCIOT U
HIEJI0Y€H C MOMOIIBI0 UHAUKATOPOB.
N3ydenne B3auMoIeHCTBUS KUCIIOT

C METAJIJIaMH, PEaKIuii HEUTpaIn3aluu.
BzaumonericTBrue pacTBopa CEpHOU
KUCI0ThI ¢ okcuaoMm meau (11).
[TonyueHne HepacCTBOPUMBIX OCHOBAHUH.
BriTecHeHUE 0JTHOTO MeTaJIa IPYTUM
U3 pacTBOpa COJIH.

IIpaxmuueckas paboma

Ne 6. Pemienne skciepuMeHTaIbHbBIX
3a7a4 1o teMe «BaxHeimue Kinaccol
HEOPraHUYECKUX COCTUHEHUIN».
Buviuucnenus:

[0 YPABHEHUSIM XUMHYECKON PeaKiuu:
KOJIMYECTBA BEUIECTBA, 00BbEMA, MaCChl
10 U3BECTHOMY KOJMYECTBY BEIIECTBA,
00bEMY, Macce peareHToB Win
MPOJIYKTOB peaKuu

paboT.

CrnenoBath mpaBuiaaM 0€30MacHON
paboThl B 1abopaTopuu

IIPU UCIIOJIL30BAHUU XUMHUUECKOU
NOCYZbl U 000PYI0BaHUS.
BricTpanBaTh pa3BEpHYThIE MMCbMEHHbBIE
U YCTHBIE OTBETHI C ONIOPOid

Ha nHpopMaIHIo U3 yueOHUKa U
CIPAaBOYHBIX MAaTE€PUAJIOB, FPAMOTHO
VCIIOJIb30BATh U3YUYCHHBIN OHATUNHBIN
anmnapar Kypca XUMHUH

Hroro nio pazaeny:
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Pa3nen 3. [lepuoanueckuii 3axon u [lepuoanyeckas cucrema xumnueckux 3j1emenToB /1. U. MenaeneeBa. Ctpoenue
aToMoB. XuMH4eckas cBsi3b. OKMCIMTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUU




3.1

[Tepunoanueckuit
3aKOH U
ITepnonnueckas
cucrema
XUMHAYECKUX
3JIEMEHTOB

1. 1. Menaeneena.
Ctpoenue aToma

[TepBble MOMBITKY KJIaCCUPUKAIIIU
XUMHUYECKHUX 2JIEMEHTOB. [IoHsTHE

O TPYIIAX CXOJHBIX YJIEMEHTOB
(1IeI0YHBIC U IET0YHO3EMEIbHBIC
MeTaJlJIbl, TaJIOT€HbI, UHEPTHBIE Ta3bl).
DJIEMEHTBI, KOTOPbIE 00Pa3yIoT
aMdoTepHbIE OKCUJIBI U THAPOKCHIBI.
[lepnonnueckuii 3akoH. [lepuoanueckas
CHUCTEMa XUMHYECKHX DJIEMEHTOB

J.1. Menneneea. KopoTkonepuoaHas u
JUTMHHOTIEPHOTHAsT (DOPMBI
[Tepronnyeckoil CUCTEMbI XUMUUYECKUX
anemeHToB [[.1. Menneneesa. [leprobl
Y rpynibl. PU3NUECKUN CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB NEPUOA
Y TPYIIBI 2JIEMEHTA.

Crpoenune aromoB. CocTaB aTOMHBIX
anep. M3oronel. DnekTponbl. CTpoeHue
AJIIEKTPOHHBIX 000JI0UYEK ATOMOB TIEPBBIX
20 XUMHUYECKUX IJIIEMECHTOB
[Ieprnoguueckon CUCTEMBI

J.1. Menneneesa. XapakTepucTUKa
XUMHUYECKOT0 JIEMEHTA

10 €T0 MOJI0KEHUIO B [leproanueckon
cucteme JI.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUS painyca

PackpbIBaTh CMBICT NEPUOANYECKOTO
3aKOHa.

OnuchIiBaTh CTPOEHUE TAOJIHIIBI
«llepuoguueckas cucTeMa XUMHYECKUX
aneMmeHToB .M. Menneneena.
MoaenupoBarhs CTpOEHHE aTOMA,
ASHEPreTUYECKUX YPOBHEU U MOJYPOBHEM
MIPY MMOMOIILM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypanuii u IeKTPOHHO-
rpadguyeckux Gopmyi.

[osicHsATh (hU3MUECKU CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB NEPUOA
Y TPYMIIBI DJIEMEHTA.

XapakTepu3zoBaTh XUMHUUYECKHUE DJIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KAIUM, KaJIbIIUH
1 UX COCUHEHUS T10 TOJI0KECHUIO

B [lepuoauueckoii cucreme

J.1. Menpeneena.

OOBACHATH 00IITHE 3aKOHOMEPHOCTH

B UBMEHEHUM CBOMCTB XMMHUUYECKHX
AJIEMEHTOB (M3MEHEHHUE PAJINYCOB
aTOMOB, 3JIEKTPOOTPHULIATEIILHOCTH,
BAJICHTHOCTH) U UX COCTUHEHUU

B MpeAeaax MaIbIX MEPUOJOB U TJIABHBIX
MOJTPYIII C YYETOM CTPOCHUS X
aTOMOB;




aTOMOB XUMHUYECKHUX AJIIEMEHTOB,
METAUTUYECKUX U HEMETAJUIMYECKUX
CBOIACTB M0 TpyIIaM U NEPUOAAM.
3nauenue [lepuoauueckoro 3akoHa u
[Teproanyeckoil CHCTEMBbI XUMHYECKHUX
3JIEMEHTOB ISl Pa3BUTHS HAYKHU U
npaktuku. .M. MenzaeneeB — yuéHbIl U
IpaXJaHUH.

Xumuueckuit IKCnepumenm:
Llemoncmpayuu:

B3aumopelicTBre ruipokcuaa IMHKa

C pacTBOpaMH KMCJIOT U LIEJI0YEH.
MopaenupoBaHue CTPOCHUS MOJIEKYJI
IIPY [IOMOILA PUCYHKOB, MOJEJIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOpPMYII.
Ta6muma «Ileprognueckas cucrema
XUMHUYECKHUX JIEMEHTOB

JI.1. MenneneeBay.

JlabopamopHule onvimoi
O3zHakomIleHHe ¢ oOpa3liaMi METaJIOB U
HEMETAJIOB

VYuyacTBOBaTH B COBMECTHOM paboTe

B IIape WK IpyImIe.

BeicTpauBaTh pa3BEPHYTHIE IMCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHPOPMALIMIO U3 YUeOHUKA U APYTUX
MCTOYHUKOB, B TOM ynciie UHTepHeTa

3.2

XuMHu4deckas CBSI3b.
OKUCIUTEIBHO-
BOCCTaHOBUTECIILHBIC
peakiuu

Xumuueckas cBsi3b. KoBajeHTHas
(momnsipHas U HETOJSIPHAs) CBSI3b.
DIIEKTPOOTPHUIIATEIHHOCTh XUMHUECKUX
sneMmeHTOB. MoHHas cBsa3b. CTeneHb
okucaeHuss. OKUCIUTEILHO-
BOCCTaHOBUTEIIbHBIE peakiuu. [Iporecchl

PackpbIBaTh CMBICIT M3y4aeMBbIX TOHSATHHM.
OnpenensiTe BUJ XUMUYECKON CBSI3U

B COCJIMHEHUH.

MoaennpoBars CTPOEHHE MOJEKYJ

IIPY [IOMOILIH PUCYHKOB, MOJEJEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX POPMYII.




OKHUCJICHUS U BOCCTAHOBJICHUS.
OKuCIUTENN U BOCCTAHOBUTEIIH.
XUMUYECKUN IKCIIEPUMEHT: U3YUYECHUE
00pa3IoB BEIIECTB METAJIOB U
HEMETAJIJIOB, B3aUMOJICHCTBHE
TUAPOKCHUA ITUHKA C PACTBOPaAMU KHUCJIOT
U TIeJI0uei, MPOBEJICHUE OIBITOB,
WJUTFOCTPUPYIOIIUX MPUMEPHI
OKHCITUTETLHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3oKeHUs, COCAMHEHHUS).
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

OnBITHL, WIUTIOCTPUPYIOLINE TPUMEPBI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3oKeHUs, COCTMHEHMUS)

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUJIsl COCTaBJIeHUs (POpMYJT BEIECTB,
AJIIEKTPOHHOTO OaaHca peakiiuii.
OnpenensTh CTENEHb OKUCICHUSI aTOMOB
XUMUYECKHUX DJIEMEHTOB 10 opMysaM u
COCTaBJIATH (POPMYIIbI OMHAPHBIX
COCIMHEHUH T10 CTENEHU OKUCIICHUS
aTOMOB XUMHYECKUX DJICMEHTOB.
OnpenensTe OKUCIUTEND U
BOCCTAHOBHTEIb. PaccTaBisaTh
KO2(PUIIUEHTHI B CXeMaX MPOCTHIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIil METOAOM BJIEKTPOHHOTO
OanaHca.

Habmronath XuMHUYECKUE OIBITHI

10 IJIaHY, aHAJTU3UPOBATh U JI€TaTh
BBIBOJIBI.

HUcnons3zoBate UKT mig cozmanns
MOJIEJIEN, MOATOTOBKY NPE3CHTALINM,
JIOKJIAJI0B TI0 TEME.

BricTpanBaTh pa3BEpHYThIE MUCbMEHHbBIE
U YCTHBIE OTBETHI C OMOPO Ha
nH(popMalKIo U3 y4eOHUKA U IPYTHUX
HMCTOYHUKOB, B TOM unciie MHTepHera

Uroro no pazneny
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Pe3epBHOE BpeMst




OBUIEE YHCJIO YACOB
110 ITPOTPAMME
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9 KJIACC

HaumenoBanue
pa3ziesioB U TeM
y4eOHOr o0 rpeaMera

No
o/

KomnuecTtBo
YacoB

Coneprxanue oOydeHus

OCHOBHBIC BUJIBI JCATEITHHOCTH
oOy4Jaromuxcs

Pa3nen 1. BemecTBO 1 XMMHU4YeCKHe peak

1107051

1.1 | IloBTOpEHUE U 5
yray0JieHue 3HaHU !
OCHOBHBIX pPa3/IeJIOB
Kypca 8 kinacca

[lepnonnueckuii 3akoH. [lepuoanueckas
CHUCTEMa XUMHYECKHX DJIEMEHTOB

J.N. Menneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMUYECKUX IJIEMEHTOB MEPBBIX TPEX
MEPUOO0B, KaJusl, KaJblUi U UX
COCIMHEHUN B COOTBETCTBUU

C TMOJIOKEHUEM DJIEMEHTOB

B [lepuoauueckoit cucteMe U CTpOCHUEM
MX aTOMOB.

CtpoeHue BellecTBa: BUIbl XUMUUECKOM
CBSI3U. THUIBI KPUCTALUIMYECKUX
pEIETOK, 3aBUCUMOCTb CBOWCTB
BEIIECTBA OT TUIIA KPUCTATUINYECKOU
PEIETKU U BUJIa XUMUYECKOM CBSI3H.
Knaccudukaiys 1 HOMEHKIATypa
HEOPTraHWYECKHUX BEIIECTB. XMUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIUXCS

K PA3JIMYHBIM KJIacCaM HEOPTaHUYECKUX
COCJIMHCHUM, TEHETUYECKAs CBSI3b

HCOPraHNYCCKHX BCUICCTB.

XapakTepu30BaTh XUMHUUYECKHUE DJIEMEHTHI
MEPBBIX TPEX NEPUOAO0B, KAIHS U KaIbLUS
0 UX noJiokeHuto B [lepuoanueckoit
cucteme /1. 1. Menneneena.
KinaccudunupoBath 1 Ha3bIBaTh
HEOPraHWYECKHE BELIECTBA U3YYEHHBIX
KJIACCOB.

OnuceiBaTh O0IINE XUMHUYECKHE
CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
IIOATBEPKIaTh CBOWCTBA PUMEPAMU
MOJIEKYJISIPHBIX YPABHEHUM XUMUYECKUX
peaKiuu.

OnpenensiTe BUJ XUMUUYECKOU CBSI3H U
THI KPUCTAUIMYECKOU PEIIETKH
BEILIECTBA.

[Iporao3upoBaTh CBOWCTBA BEIIECTB

B 3aBHCUMOCTH OT UX CTPOCHHUS.
BricTpanBaTh pa3BEPHYTHIE NUCHbMEHHBIE
Y YCTHBIE OTBETHI C OITOPOM

Ha nH(popMalHio U3 yueOHUKA U
CIIPABOYHBIX MAaT€PHUAIIOB, TPAMOTHO




Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJICHUE C MOJICIIIMU
KPUCTAJUTMYECKUX PEIIETOK
HEOPTraHUYECKUX BEIIECTB — METAJJIOB
U HEeMeTaJJIOB (TpaduTta u aiMasa),
CJIOXHBIX BEIIECTB (XJIOpUAA HATPUS)

MCIIOJIb30BATh U3YUYECHHBIN TOHATUMHBIN
arrapar Kypca XuMuu




1.2

OCHOBHEIC
3aKOHOMEPHOCTH
XUMHUYECKHX
peakuiu

Knaccudukanys XuMUUeCKUX peaKiinii
10 Pa3JIMYHBIM MPU3HAKAM (TI0 YUCITY U
COCTaBYy y4aCTBYIOUIUX B PEAKIINU
BELIECTB, MO TEIIIOBOMY 3P QEKTY,

110 U3MEHEHMIO CTEIICHEH OKHMCIICHHUS
XUMHUYECKHUX DJIEMEHTOB,

0 00paTUMOCTH, MO Y4aCTUIO
KataiuzaTopa). JK30- U
SHJOTEPMHUYECKHE PEaKIIUH,
TEPMOXUMHUYCCKHUE YPABHCHHS.
[TonsiTHE O CKOPOCTH XUMHUYECKOU
peakiuu. [Torsitue 06 06paTUMBIX

U HEOOPATHUMBIX XUMHUUYECKUX PEaAKITUSIX.
[ToHsiTHE O TOMOTEHHBIX U TETEPOrE€HHBIX
peakuusx. [Touarue o karanuse.
[ToHsiTHE O XUMUYECKOM PAaBHOBECHH.
@DaKTOpHI, BIUAIONINE HA CKOPOCTh
XUMHUYECKOU PEAKIINU U MOJ0KEHUE
XUMHUYECKOTO PaBHOBECHSI.
OKHCIIUTEIIFHO-BOCCTAHOBUTEIILHBIC

PackppIBaTh CMBICT M3y4aeMbIX OHATUN
Y IPUMEHATH 3TH NOHATHS TIPU ONUCAHUU
CBOMCTB BELIECTB U UX IIPEBPALLECHUMN.
KnaccuduumpoBaTs XuMu4eckue
pPEaKUUU MO PAa3TUYHbIM MPU3HAKAM.
YcranaBiuBaTh 3aBUCUMOCTH CKOPOCTHU
XUMUUYECKOW PEAKIIMU OT PA3IUYHbBIX
(bakTopoB.

[Iporno3upoBaTh BO3MOXXHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAILLICHUI
B PA3JIMYHBIX YCIOBUSIX.

OnpenensTe OKUCIUTEND U
BoccTaHoBUTENb B OBP.

CocTaBisTh 2JEKTPOHHBIN OanaHc
pPEaKLnH.

IIpon3BOAUTHL BBIYUCIICHHUS

10 XUMUYECKUM YPABHEHUSIM.
VYuyacTBOBaTh B COBMECTHOM paboTe

B [1Ap€ WJIM TPYIIIIE.

BricTpanBaTh pa3BEPHYTHIE TUCHbMEHHBIE




peaKkLuu, MIEKTPOHHBIN OanaHC
OKHCITUTEIbHO-BOCCTAHOBUTEIHLHOMN
peakiuu. CocTaBieHUE ypaBHEHUU
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkIuii ¢ UCIOIb30BaHUEM METO 1A
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

HccnenoBanre 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU PEaKIMu OT BO3/ICHCTBHUSI
pa3IMYHBIX (PaKTOPOB.

OnbITHI, UJUTIOCTPUPYIOITUE PUMEPHI
OKHUCJIUTETbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa30KEeHUs, COCTMHEHHUS ).
Buviuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMA M MACCHI
peareHToB WU IPOYKTOB 10
YpaBHEHUSAM XUMUUYECKHUX PEAKIIUM

Y YCTHBIE OTBETHI C OIIOPOH

Ha nHpOpMaIHIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
VCIIOJIb30BATh U3YyUYECHHBIN TOHATUNHBIN
anmapar Kypca XUMUHA




1.3

DIIEKTPOIUTHYECKAS
JTUCCOITUALIUS.
XUMHYECKHUE
peakiu

B pacTBOpax

Teopus 2IEeKTPOIMTUYECKON
JUCCOLMALNN. DIEKTPOJIUTHI U
HERJIEKTPONUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMALIMY BEILIECTB

C pPa3JIMYHBIMU BUJIAMH XUMUYECKON
cBs3u. Crenenpb auccouuanuu. CuinbHbIE
U c1a0bIe DJIEKTPOJIUTHI.

Peakiuu nonnoro oomena. Y cinoBus

PackppiBaTh CMBICI U3y4aeMBbIX IMOHATHM,
a TaK¥K€ CMBICJI TEOPUU
DJIEKTPOIUTUYECKON TUCCOLUALIAM.
OOBSICHATH NPUYUHBI
AJIEKTPOIIPOBOJHOCTHU BOAHBIX PACTBOPOB
BEILIECTB, pa3iNyaTh CJIa0ble U CUITbHBIE
DJIEKTPOJIUTHL.

CocTaBnsiTh ypaBHEHUS JUCCOLIMALIAN







IPOTEKAHUs peaKIMil HOHHOTO 0OMeHa,
MIOJTHBIE U COKPAIIEHHBIE HOHHBIE
ypaBHEeHUA peakunii. CBOMCTBA KUCIIOT,
OCHOBAHMU U COJIEM B CBETE
npeACTaBICHUN 00 DJIEKTPOIUTHUIECCKOM
nucconuanuu. KauecTBeHHbIE peakiuu
Ha UOoHbIL. [IoHSATHE O TUIPOIU3E COJEH.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

HccnenoBanue 3J1€KTpONPOBOIHOCTH
pacTBOPOB BEILIECTB, MpoIlecca
JACCOLIMAIIUM KUCJIOT, 1IeJI0Yen

U coJiell (BO3MOKHO UCTI0JIb30BaHUE
BUJICOMATEPHAIIOB).

OnbITHl, WUTIOCTPUPYIONIHAE MPU3HAKU
MPOTEKAaHUsI PEeaKIMii HOHHOTO 0OMeHa
(oOpa3oBaHMe OcaJiKa, BBIJCIICHUE Ta3a,
o0pa3oBaHUE BOJIBI).

Pacno3HaBaHue HEOPraHUYECKUX
BEILIECTB C MOMOIIBK KaYECTBEHHBIX
pEaKIui Ha UOHBI.

JlabopamopHhuwiii onvim:

N3yueHne npu3HaKOB MPOTEKAHUS
peakIuu HOHHOTO OOMEHa B pacTBOPaX
AIIEKTPOUTOB (C 00pa30BaHUEM OCAJIKA,

BBIJICJICHHEM Ta3a, 00pa30BaHUEM BO/IbI).

lIpakmuueckas paboma:

KHCJIOT, IIEJI0YEH U COJICH, ITIOJIHBIC U
COKpaniéHHbIC HOHHBIC YPABHEHUS
XUMHUYECKUX PEaKIMii HOHHOTO OOMEHa,
KpaTKUEe MOHHBIC YPaBHEHUS MPOCTHIX
PEaKLMU TUAPOIIA3a COJIEN.
XapakTepu3oBaTh 00IIHME XUMUUECKUE
CBOMCTBA BEIIECTB PA3JIMUHbBIX KJIACCOB
Ha OCHOBE TEOPHUU IJIEKTPOJUTUIECKOM
JIACCOIMALINM; TIOATBEPK1aTh CBOMCTBA
pUMepaMu MOJIEKYJISIPHBIX 1 HOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUH.
PemaTth s3kciepuMeHTaIbHbBIC 3a]1a41

0 TEME.

[InaHupoBaTh U OCYILIECTBIIATH

Ha MPAKTHKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHNUS,
JIeJaTh BBIBOJIBI IO pe3yJIbTaTaM
AKCIEPUMEHTA ITPU IPOBEAECHUN
71a00paTOPHBIX OMBITOB U MIPAKTUYECKUX
pabor.

CrnenoBathb npaBuiiaM 0€30MaCHOM
paboThI B TabopaTopuu Mpu
UCIIO0JIb30BAHUU XUMUYECKON MOCY bl U
000pya0BaHMUS.

[IpoBOAUTH BEIYUCIECHUS 110 XUMUYECKUM
YpaBHEHUSIM.

VYyacTBOBaThH B COBMECTHOM padoTe




Ne 1. Peniennie sKkcriepuMeHTAIbHBIX
3ajJa4 I10 TeMeE.

Buviuucnenus:

110 YPAaBHEHUSIM XUMUYECKUX PEAKIUI

B [Tape WM TpyMIIE.

BeicTpauBaTh pa3BEPHYTHIE IUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHPOPMALIMIO U3 YUEOHUKA U APYTUX
MCTOYHUKOB MH(POPMAIIUU, B TOM YHUCIIE
HNuTepuera

Hroro no pazgeny
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Pa3gea 2. HemeTasiibl M X COCTUHEHUS




2.1

OOmas
XapaKTEePUCTUKA
XUMHUYECKHX
2JIEMEHTOB
VIIA-rpynms!.
I'anorennl

OO61ast xapakTepruCcTUKa raJIOr€HOB.
Oc00EHHOCTH CTPOEHUsI AaTOMOB,
XapAKTEPHBIE CTENIEHU OKUCIIEHUS.
Crpoenue u puznueckue cCBOMCTBA
IPOCTBIX BEUIECTB — FaJIOTEHOB.
XUMHYECKHE CBOWCTBA HA IPUMEPE
XJI0pa (B3aMMOJIEHCTBHE C METaNIAMHU,
HEMeTalJIaMH, 1IeJI0YaMu).
XnopoBogopon. CosisiHast KMCIIOTa,
XUMHUYECKHE CBOICTBA, MOTYyYEHHUE,
npuMeHeHue. JleicTBue xjiopa u
XJIOPOBOJIOPO/1a HA OPraHM3M YEJIOBEKA.
Baxuneiimue XJ0puabl U UX HAXOKICHUE
B IIPUPO/IE.

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaxkatonue Gu3NIECKue u
XUMHUYECKUE CBOMCTBA IAJIOTEHOB U UX
COeAMHEHNH (BO3MOKHO HCIIOJIb30BaHHE

OOBCHATH 001IME 3aKOHOMEPHOCTH

B U3BMEHEHHH CBOMCTB HEMETAJIJIOB U UX
COCVMHEHUH B Mpeenax Majblx
NEPUOJOB U IIaBHBIX MOATPYIII
[leproguyeckoit CUCTEMbI XUMUYECKUX
AIIEMEHTOB C YYETOM CTPOCHHUS UX
aTOMOB.

Xapaktepu3oBaTh (pU3NYECKUE U
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
raJloreHoB (Ha mpuMepe XJiopa) u
CJIOHBIX BEHIECTB (XJIOPOBOIOPOA,
XJIOpUa HATPHSs), CIOCOOBI UX
HOJTyYEHUs], IPUMEHEHHNE U 3HAaUCHHE

B IIPUPOJIE U KU3HU YEJIOBEKA.
Omnpenenars XJI0pUA-HOHBI B paCTBOpE.
[TnaHupoBaTh ¥ OCYLIECTBIIATD

Ha MPAaKTUKE XUMHUUECKUE
HKCHEPUMEHTBI, IPOBOAUTH HAOIIOICHMS,
JIeJ1aTh BBIBOIbI IO pe3yjIbTaTaM




BUJIEOMATEPHUAJIOB).

O3HakoMJieHHEe ¢ oOpasiaMu XJIOPUI0B
(raJIoreHHuI0B).

JlabopamopHuwiii onvim:

N3yueHue CBOMCTB COISHON KUCIIOTHI.
[IpoBeneHre KaueCTBEHHBIX PEAKIIN
Ha XJIOPUI-UOHBI.

Ilpaxmuueckas paboma

Ne 2: TlonydeHue cOnsTHON KUCIOTHI,
M3y4YEHHE €€ CBOWCTB.

Buiuucnenus:

10 YPABHECHUSIM XMMHUYECKHUX PEaKIU,
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE

AKCIIEPUMEHTA TIPH MTPOBEIACHUU
71a00paTOPHBIX OIBITOB M MPAKTHYECKUX
paboT.

CrnenoBath mpaBuiaM 0€30MacHON
paboThl B 1TabopaTtopuu

IIPH UCITOJI30BAaHUN XUMHYCCKOU
MOCYJIbI U 000PYI0BaHUS.

BricTpanBaTh pa3BEPHYTHIC MMCHMCHHBIC
U YCTHBIC OTBETHI C OIIOPOW

Ha nH(poOpMaIKIO U3 yueOHUKA U
CIPAaBOYHBIX MAaTE€PHAJIOB, FPAMOTHO
VICIIOJIb30BATh U3YUYECHHBIN NTOHATUNHBIN
anmapar Kypca XuMUU




2.2

O6mas
XapaKTEPUCTUKA
XUMHUYECKHX
2JIEMEHTOB
VIA-rpynnsl. Cepa
U €€ COeIUHEHUS

OO0uras xapakTepuCTUKa AIIEMEHTOB
VIA-rpynnsl. OCOOEHHOCTH CTPOCHHUS
ATOMOB, XapaKTEPHbIEC CTENICHU
OKHCJICHUS.

Crtpoenue u puznueckue CBOMCTBA
MPOCTHIX BEUIECTB — KUCJIOPOJA U CEPHI.
AnoTpornHbie MOAU(PUKAIIUN KUCIIOPOIa
U cepbl. XUMHUUYECKUE CBOMCTBA CEPHI.
CepoBos10po1, CTpoeHHE, PU3HUECKUE U
XUMHUYECKHE CBOMCTBA.

OKcuibl cephl KaKk MpeCTaBUTENN
KHUCJIIOTHBIX OKCHJIOB.

CepHas xucnoTa, GpU3MIECcKue U
XUMHYECKHE CBOMCTBA (00IIHe Kak

OOBSICHATH 0011IME 3aKOHOMEPHOCTH

B UBMEHEHHUH CBOMCTB 3JIEMEHTOB
VIA-Tpynnsl ¥ UX COEITMHEHUN € yYETOM
CTPOEHUS UX aTOMOB.
XapakTepu3oBarh GU3NIECKUE U
XHUMHYECKUE CBOMCTBA IPOCTOTO
BEIIECTBA CEPBI U €€ COETUHEHNIN
(cepoBO1OPOJIA, OKCUIOB CEPBI, CEPHOM
KHUCJIOTHI, CyJIb(aToB), CIOCOOBI UX
MOJIy4EeHHUSI, IPUMEHEHNE U 3HaYCHUE

B MIPUPOJIC U KU3HU YEJIOBEKA.
OnpenensiTe HAIMYKE CYIb(aT-HOHOB
B PacTBOpE.

OOBSICHATH CYUTHOCTH SKOJIOTUYECKUX







peACTaBUTENS Kilacca KUCIOT U
crienuduyeckne). XUMUIECKHUE PEaKIINH,
JIeXKaIIue B OCHOBE MPOMBIILJIEHHOTO
croco0a MoJy4yeHus: CEpPHOM KUCIOTHI.
[Ipumenenue. Conu cepHON KUCIIOTHI,
KaueCTBEHHAas peakius Ha CyJb(paT-uoH.
Haxoxnenue cepsl u €€ COeTMHEHU N

B IPUPOJIe. XUMHUECKOE 3arpsi3HEHUE
OKpY’Karoleh cpeibl COCTMHCHUSIMU
cephl (KUCJIOTHBIE IO, 3arpsi3HEHUE
BO3JlyXa U BOJOEMOB), CLIOCOOBI €r0
PEAOTBPAIICHHUS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHEe ¢ 00pa3IaMu cepbl U eé
COCIMHEHUSMH (BO3MOXKHO
HCIIOJIb30BAHUE BUJICOMATEPUAIIOB).
Hab6monenue nporecca o0yriiMBaHus
caxapa noj 1eMcTBUEM
KOHICHTPUPOBAHHOUN CEPHOU KUCIIOTHI.
JlabopamopHhvie onvimoi.:

N3yyeHne XuMUYEeCKUX CBOMCTB
pa30aBIEeHHON CEPHOU KUCIIOTHI.
[IpoBeneHne Ka4eCTBEHHOM PEeaKIINU Ha
cynbdaT-uoH U HAOIIOICHHUE MPHU3HAKa
€€ MPOTECKAHUS

po0sieM, CBSI3aHHBIX C epepadboTKON
COCIMHEHUH CEPBI.

IInaHupOBaTH U OCYIIECTBIIATH

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, TPOBOIUTH HAOIIOICHNUS,
JieaTh BHIBOJBI 1O pe3yJbTaTaM
DKCIIEPUMEHTA.

CrnepnoBatb mpaBuiiaM 6€30MacHOM
paboThl B TabopaTtopuu

MIPU UCTIOJIb30BAHUM XUMHUUECKOM
MOCYJIbI U 000PY/I0BaHUS.

[Tpou3BOIUTH BBIYMCIICHUS

10 XUMHUYECKUM YPABHEHHUSIM.
Hcrnonp30BaTh IPU BBIOJIHEHUU
yueOHBIX 3aJIaHUN TEKCThl yUeOHUKA,
CIIPaBOYHbIE MaTEPHUAIbI
(ITepponueckyro cUCTEMY XUMHUYECKUX
anemenToB J1. 1. Menneneesa, Tabauiry
pacTBOPUMOCTHU KUCJIOT, OCHOBAHUH U
COJIEH B BOJIE, DIIEKTPOXUMUUYECKUHN P
HaIpsKEHU METANIIOB).

Hcnonp30BaTh NP BHITIOJTHEHUU
y4eOHBIX 3aJIaHUi U B TIpOLIeCcCce
MCCJIEI0BATEIbCKON AEATENBHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMUUYECKOTO COJIEPHKAHUS, CIIPABOYHBIE
Martepualsl, pecypcsl IHTepHeTa







2.3

Oobwmas
XapaKTepUCTUKa
XUMHAYECKUX
AIIEMEHTOB
VA-rpynnsl.

Azort, dpocdop u ux
COCTUHECHHSI

OO6mrast xapaKTepUCTHKA AIIEMEHTOB
VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTCTICHU
OKHUCJICHHUS.

A30T, pacpoCTpaHEeHHE B PUPO/IEL,
bu3nUecKre 1 XUMHUYECKUE CBOMCTBA.
KpyroBoport azora B mpupoe.
AMMHaK, ero GU3NYECKUEe ¥ XUMUYCCKUC
CBOICTBA, IIOJyYCHHUE U TPUMCHEHUE.
Conu aMMoHuUsI, UX (PU3NUECcKue u
XHUMHYECKUE CBOWCTBA, TPUMCHEHUE.
KadecTBeHHas peakiusi Ha HOHBI
aMMOHHMSI.

A3OTHas KHCJIOTa, €€ MOoTyueHue,
bu3nYeCcKre U XUMHUUYECKUE CBONCTBA
(oOmue Kak mpeACcTaBUTeNs Kiacca
KHUCJIOT U CIIeM(pUUIECKHe).
Hcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHMSI B KaUe€CTBE MHUHEPATIbHBIX
ynoOpeHuid. XUMUYIECKOE 3arps3HCHHE
OKPY’KAIOIIEH CPEbl COCTMHECHUSMU
a3oTa (KHCIOTHBIC JOXKIH, 3arps3HEHUE
BO3/TyXa, TOYBHI U BOJOEMOB).
docdop, amroTporHbie MOIUGUKAITTT
docdopa, hpu3nIecKre U XUMHUICCKHC
cBoiictBa. Okcup docdopa (V) u
dbochopnas kuciaoTa, GU3NUECKUE U

OOBSICHATH 0011IME 3aKOHOMEPHOCTH

B I3MEHEHHUH CBOMCTB 2JIEMEHTOB
VA-rpyninsl 4 UX COEAMHEHUH ¢ y4€TOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBarh GU3NIECKUE U
XHUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB
azorta u pocdopa u Ux coeAMHEHUN
(amMmMmaka, coJieii aMMOHHUS, a30THOM
KHCJIOTBI, HUTPATOB, okcuaa (ocdopa (V)
u hochopHoit kucioThl, hocharos),
CTIOCOOBI MX TOTYUYCHHUsI, IPUMEHEHHUE 1
3HA4YCHHE B MIPUPOJIC U )KU3HH YEIOBEKA.
OmnpenensiTe HOHBI aMMOHUS U (ocdat-
MOHBI B PacTBOPE.

OOBSICHATH CYLITHOCTH KOJIOTHUECKHUX
npo0sieM, CBA3aHHBIX C HAXOXKIEHUEM
coeMHEHUH a3ota u Gocdopa

B OKPYXaroIleH cpele.

[ImannpoBaTh U OCYIIECTBIATH

HA TIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOJIUTH HAOIIOACHMUS,
JIeaTh BHIBOJIBI TI0 PE3yJbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUU
71a00paTOPHBIX OIBITOB M MPAKTUYECKON
paboTHL.

CrnenoBath mpaBuiiaM 0€30MacHOM
paboThl B 1abOpaToOpuu




XUMHUYECKHUE CBOMCTBA, IOJIyUYCHUE.
Hcnonb3oBanue ¢pochatoB B KauecTBe
MUHEPAJbHBIX yI00pEHUH.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

O3HakomIleHHE C PU3HNYECKUMHU
cBoMcTBamMu azota, gpocdopa

U UX COCIMHEHUH (BO3MOXKHO
WCIIOJIb30BaHUE BUIEOMATEPUAIIOB).
O3HakoMJieHHEe ¢ 00pa3IaMu a30THBIX U
dbochopHBIX ya100peHUIA.

[Tonyyenue, cobupanue, pacrio3HaBaHHE
Y U3YUYEHUE CBOICTB aMMHAaKa.
BzaumonernicTBre KOHIIEHTPUPOBAHHOU
A30THOM KHUCJOTHI C MEJIbIO (BO3MOYKHO
UCII0JIb30BAHUE BUEOMATEPUAIIOB).
JlabopamopHule onvimoi:

[IpoBeneHre KaueCTBEHHBIX PEAKIIHIA
Ha MOH aMMoHuA u pocdar-noH, u
W3Yy4YEHHUE MMPU3HAKOB UX MPOTEKAHUS.
IIpakmuueckas paboma

Ne 3: Tlomydyenne aMmmuaka, u3ydeHue
€r0 CBONCTB.

Buiuucnenus:

[0 YPaBHEHHSIM XUMUUYECKUX PEeAKIUN

MIPU UCTIOJIb30BAHUM XUMUUECKOM
MOCYJIbI U 000PYA0BaHUS.
[Ipou3BOIUTH BBIYMCIICHUS

M0 XUMHUYECKUM YPaBHEHUSIM.
Hcrnionp30BaTh IPU BBITIOJIHEHUU
y4eOHBIX 3aJIaHUI TEKCThl YUeOHHKA,
CIIPABOYHbBIE MATEPUAIIBI
(MepUOINYECKYIO CUCTEMY XUMUUECKUX
anemenToB JI. I. MenneneeBa, Tabiuiry
PacTBOPUMOCTHU KUCIIOT, OCHOBAHUN U
COJIEH B BOJIE, DJIEKTPOXUMUUECKUM Psif
HamnpsHKEHUM METaIIJIOB)







2.4

Oobwmas
XapaKTEPUCTUKA
XUMHUYECKHUX
3JIEMEHTOB

IV A-rpynmnsi.
Yraepon u
KPEMHUU, U UX
COCMHEHUS

OO6uras xapakTepuCTUKa HJIEMEHTOB

IV A-rpynnsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIC CTEIIEHU
OKHUCIICHUS.

VYrnepon, amioTponHbie MOAU(UKAIINH,
pacrpocTpaHeHue B MPUpoeE,
bu3uYeCKre U XUMUYECKHUE CBOMCTRA.
Ancopbuus. Kpyrosoport yriepoaa

B IIPUPO/IEC.

Oxkcuasl yriaepona, ux puznueckue u
XUMHYECKHUE CBOMCTBA, JIEMCTBUE

Ha YKUBBIE OPTaHU3MBbI, TIOJIYYEHUE U
IPUMEHEHHE. JKOJIOTMUYECKUE
po0JIeMbl, CBI3aHHBIE C OKCHIIOM
yrieposa (1V), runoresa riio0aibHOTO
NOTEIUICHUS KJINMAaTa, TapHUKOBBIN

¢ dexr.

VYroibHas KUCIIOTA U €€ COJHU, UX
dbu3nueckre U XUMHUYECKUE CBOMCTBA,
MOJIyYEHUE U IPUMEHEHUE.
KauecTBeHnHas peakuus Ha kKapOoOHAT-
nonbl. Micnonb3oBanue kapOOHATOB

B OBITY, MEJUIIMHE, IPOMBIILICHHOCTH U
CEJIbCKOM XO3SIMCTBE.
[lepBoHayanbHbIE NOHATHUS

00 OpraHM4ecKHUX BElIEeCTBaX Kak

0 COEJIMHEHHUSIX yriiepoja (MeTaH, 3TaH,

OOBSICHATH 0011IME 3aKOHOMEPHOCTH

B UBMEHEHHH CBOMCTB 3JIEMEHTOB

IV A-rpynmnsl ¥ UX COEIMHEHUN € YYETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBarh GU3NIECKUE U
XMUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
yriaepoja U KpEMHUS U UX COSTUMHEHUN
(OKCHIIOB yTaepoja, yrojlbHONW KHCIOTHI,
KapOOHATOB, OKCHJIA KPEMHUS,
KPEMHHUEBOW KUCIIOTHI, CUIIMKATOB),
CHOCOOBI UX MOJTYUYEHHUS, IPUMEHEHUE U
3HaY€HUE B IPUPOJIC U KU3HU YEJIOBEKA.
OOBSICHATH MPUYNHHO-CIIE/ICTBEHHYIO
CBSI3b: CTPOEHHE BEIIECTBAa — CBOMCTBA
— IpPUMEHEHHUE — Ha MpuMepax
COEJIMHEHUN yTIaepoia U KPEMHHUS.
Omnpenenate kapOOHAT- U CUIMKAT-UOHBI
B PacTBOpE.

OOBSACHATH CYITHOCTh 9KOJIOTUYECKUX
po0sIeM, CBS3aHHBIX C HAXO0KIECHUEM
YIJIEKUCIIOrO Ta3a B OKPYIKAIOIIEH Cpelie.
[ToaTBepxaaTh 0OCOOEHHOCTH COCTaBa
OpPraHMYECKHUX BEIECTB IPUMEPaAMHU
IPOCTBIX COEAMHEHUM (METaH, 3TaH,
3TWIIEH, allETUJIEH, 3TAHOJI, [NINLIEPHH,
YKCYCHasi KHCJIOTa), B3aUMOCBS3b
HEOPraHUYECKUX COEMHEHHH yriiepoia u







STWIEH, alleTUJIEH, 3TaHOJI, TJIMLEPHH,
YKCyCHasi KUCIIOTa).

[IprpoaHbIE HCTOYHUKHU YIIIEBOAOPOIOB
(yromae, npupoaHbIN ra3, HeQTh),
IPOJYKTHI UX nepepaboTku (OEH3MH),
UX POJIb B OBITY U MPOMBILIEHHOCTH.
[TonsiTue 0 OMONOrMYECKH BaXKHBIX
BELIECTBAX: KUpax, OenKax, yriaieBojax —
U UX POJIU B )KU3HU YEJIOBEKa.
MarepualibHOE €TUHCTBO OPraHUYECKUX
Y HEOPraHMYECKUX COCAMHEHUH.
Kpemnuii, ero pusnyeckue u
XUMHYECKUE CBOWCTBA, IIOIyYEHHUE U
npuMeHeHue. CoeTMHEHNs] KpEMHUS

B nipupoze. OO0uiue npeacTaBieHus

006 oxcume kpemuus (V) u kpemHHeBOM
KHCJIOTE.

CunmkaTsl, UX UCIOJIb30BaHUE B OBITY,
MEULUHE, IPOMBIIIIEHHOCTH.
BaxHelme CTpouTeIbHbIE MAaTEPHUAIIBL:
KepaMHKa, CTEKJIO, LIEMEHT, OETOH,
x)ene300eToH. [Ipo6iemsr 6e301macHOro
UCIIOJIb30BaHUS CTPOUTEIBHBIX
MaTEPHAJIOB B IOBCETHEBHON KU3HM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Mopaenu KpucTasIn4ecKux pemeToK

OpPraHUYECKUX BEIIECTB.
OnuceiBaTh poJib OCITKOB, KUPOB U
YIIEBOAOB B (DYHKIIMOHUPOBAHUY JKHBBIX
OpPraHu3MOB, COCTaB IMPUPOJTHBIX
WUCTOYHUKOB YTJICBOJIOPOOB, UX POJIH

B OBITY U TIPOMBIIINICHHOCTH.

[TpOBOIUTE BBIYUCIICHUS TI0 YPABHCHHUSAM
XUMHYECKUX PCAKIIHH.

[T1aHMpOBaTh U OCYIIECTBIISATH

Ha TIPAKTHUKE XUMUYCCKUE
OKCIIEPUMEHTBI, TPOBOJIUTH HAOIFOACHMS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA TIPU MPOBEICHUU
71a00paTOPHBIX OTMBITOB U MPAKTHYECKUX
paboT.

CrnemoBath mpaBuaaM O€30M1acHON
paboThI B TabopaTopuu

IIPU UCIIOJIH30BAHUN XUMHUECKOU
MOCYJIbl 1 000PY/0OBaHUS.

Hcnonb30BaTh IPH BBHITTOTHEHUH
y4eOHBIX 33a/IaHUN TEKCTHI yueOHUKA,
CIPaBOYHBIE MaTEpUAIIbI
(ITeproandeckyro CUCTEMY XUMUYECKUX
sanemenToB /1. . MenpaeneeBa, Tabauiry
pPacTBOPUMOCTH KHCJTIOT, OCHOBaHUH U
CoJieH B BOJIE, DJICKTPOXUMUICCKUHN P
HaIpPsHKEHUH METaJIOB)




anmasa, rpadura, QysiepeHa.
O3HaKOMIIEHHE C MTPOLIECCOM aJICOPOLIUU
PacTBOPEHHBIX BEILECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
IPOTUBOTA3a.

O3HakoMJIEHHE C IPOAYKLIHEH
CUJIMKATHOM MPOMBIIIIIEHHOCTH
(Buneomarepuansl: CHIIMKaTHAsS
IIPOMBIIIIEHHOCTH ).

Moaenu MOJIEKyJ1 OpraHuYeCKUX
BEILECTB.

JlabopamopHuiii onvim:

[Tonyyenue, cobupanue, pacro3HaBaHUE
Y U3YYEHUE CBOMCTB YIJIEKHUCIIOrO ra3a.
[IpoBeneHre Ka4eCTBEHHBIX PEAKIIHI

Ha KapOOHAT U CUJIMKAT-UOHBI U
U3Yy4YEHHUE MMPU3HAKOB UX MPOTEKAHUS.
lIpakmuueckue pabomui:

Ne 4. TlonyueHue yrieKuciaoro rasa,
V3y4YECHHUE €TI0 CBOWCTB.

Ne 5. Pemienue skcriepuMeHTaIbHbIX
3a7a4 1o teme «BaxkHenne HeMeTauTbl
U UX COCJIUHEHUS»

Buviuucnenua:

M0 YPaBHEHUSIM XUMUUYECKUX PEeAKIUN

Hroro no pazneny
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Pa3zgea 3. MeTa/iibl 1 UX COCAUHEHUSA




3.1

OOmue cBoMCTBA
METAJIOB

OO6uras xapakTepuCcTUKa XUMUYECKUX
AJIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxeHnus B [lepuoguueckont cucreme
XUMHUYECKUX PJIEMEHTOB

J.1. MenpaeneeBa u CTpOEHUs aTOMOB.
Crpoenue MeTaiuioB. Metamuyeckas
CBSI3b U METAJTUYECKast
KpUCTAJUIMYECKas PEIETKa.
DIEKTPOXUMHUUYECKUI PSJI HANIPSKEHUM
MeTaioB. du3nueckue U XUMUUYECKUe
cBoiicTBa MeTajutoB. OOIIIHE CIIOCOOBI
noytydeHus MetauioB. [lonsTue

0 KOPpO3HH METAJIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI KX OT KOPPO3HH.
CmuiaBsl (CTajb, 4YyT'yH, JIOPATFOMUHUNA,
OpoH3a) 1 UX IPUMEHECHHE B OBITY U
IPOMBIIIJIEHHOCTH.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAJIJIOB U CILIABOB.
N3yueHue pe3yabTaToB KOPPO3UU
METaJI0B (BO3MOKHO MCIIOJIb30BaHUE
BHJICOMATEPHAJIOB).

JlabopamopHvie onvimwi:
O3HakoMJIeHHE ¢ 00pa3liaMy METAIIOB U
CILIaBOB, UX (PU3MYECKUMHU CBOMCTBAMH.

PackppIBaTh CMBICT M3y4aeMbIX IOHATUN
Y TIPUMEHSITh 3TU MOHATHS TIPU ONMUCAHUU
CBOMCTB BELIECTB U UX IPEBPALLCHUMN.
OOBsICHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBONCTB 3JIEMEHTOB-
METAJUIOB U UX COCTMHEHUHN C YUYETOM
CTPOCHHUSI UX aTOMOB.

XapakTepu3oBaTh CTPOEHUE METAIJIOB,
oO1ue PuU3NIecKue U XUMUYECKUe
CBOMCTBA METAJIJIOB.

XapakTepu3oBaTh 00111e CTIOCOOBI
MOJIYYeHHS] METAIIJIOB.

OnuceiBaTh CIOCOOBI 3aIIUTHI METAJIIOB
OT KOPPO3HUH.

CrnenoBathb npaBuiiaM 6€30MacHOi
paboTHI B TabOpaTOpUu MpHU
UCII0JIb30BAHUU XUMUYECKON MTOCYIbI U
00opyI0BaHMS.

[Tpon3BONUTH BHIUNCIECHUS

[0 YPABHEHUSIM XUMHUYECKUX PEaKIIHii,
€CJIM OJIUH U3 PEareHTOB COJIEPHKUT
MIPUMECH.

VYyacTBOBaTH B COBMECTHOM paboTe

B MIape WJIM TpYIIIe.

Hcnonp30BaTh IPU BBIMOJIHEHUH
y4eOHBIX 3aJlTaHUI TEKCThI y4eOHHKa,




Buviuucnenus:

[0 YPABHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJMH U3 PEareHTOB COAECPKUT
MPUMECH

CIIPABOYHbBIE MATEPUAIIBI
(ITepronueckyto CUCTEMY XUMHUYECKUX
sanemenToB JI. 1. Menneneesa, Tabauiy
PacCTBOPUMOCTHU KUCIIOT, OCHOBAHUU U
COJIEH B BOJIE, DJICKTPOXUMHUUYECKUN PsIfI
HaNpPsHDKEHU METaJIoB)




3.2

Baxueimue
METAJIJIBI U UX
COETMHEHUSA

16

[[lenouHbIe METaIbI: MOJOKECHUE

B [lepruoanuecko cucreme XUMUYECKUX
anemeHTOB [[.1I. MenneneeBa, ctpoeHue
MX aTOMOB, HAXOXKJICHUE B PUPOJIE.
Du3NYEeCKUE U XMMUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUbl
Y TUJPOKCHUIBI HATPUS U KaJIUsl.
[IpruMeHeHne METOUYHBIX METAVIOB U UX
COE€IMHEHUN.

[IlemouHO3eMEIbHBIC METAJIIbl MAarHUN U
KaJblUMK: 1oJioxkeHue B [lepuognueckoit
CHUCTEME XMMHUUYECKHUX DJIEMECHTOB

J.1. MenaeneeBa, CTpOCHUE UX aTOMOB,
HaxXO0XJIeHUE B npupojae. Pu3ndeckue u
XUMHUYECKHUE CBOMCTBA MAarHus U
Kajapnus. Bakneiinme coequHeHUS
KaJIbIUA (OKCU, TUIPOKCHUI, COJIN).
JKEcTkocTh BOIBI M CLIOCOOBI €€
YCTpAHEHHS.

AIIOMHHUI : TOJI0KEHUE

B [lepuoauueckoi cucTeMe XuMHUYECKUX

OOBSCHATH 0011IME 3aKOHOMEPHOCTH

B U3MCHCHHUH CBOWCTB DJICMEHTOB-
METaJJIOB ¥ MX COCTMHCHHUI B TPYIITIax

C YYETOM CTPOEHUS UX ATOMOB.
XapakTepu3oBath GU3NIECKUE U
XUMHYECKUE CBOMCTBA MPOCTHIX BEIECCTB
METaJJIOB U UX COSUHEHUH (OKCHUJIOB,
TUAPOKCHUIOB, COJIeH), CTOCOOBI UX
MOJIYYCHHMSI, IPUMCHCHHUE U 3HAYCHUC

B IIPUPOJIC ¥ JKU3HH YCTIOBEKA.
YcranaBIMBaTh MPUYUHHO-
CJICJICTBEHHYIO CBSI3b: CTPOCHHE
BEIIECTBAa — CBOMCTBAa — MPUMEHEHUE —
Ha MPUMEpax U3y4yaeMbIX BEIIECTB.
Pacro3HaBaTh ¢ MOMOIIBIO KAU€CTBEHHBIX
peaKkiuii HOHBI METAJIJIOB: MarHus,
KaJIbII¥s, aTIFOMUHUS, uHKa, xkene3a (I1)
u sxenesa (1), meqm (I1).

Jloka3siBaTh aM(pOTEPHBIN XapaKTep
OKCHUJIOB U THAPOKCUIOB ATFOMUHUS U
IIUHKA.







anemeHTOB /.. MeHnaeneesa, ctpoeHne
aToMa, HaXxOXXJIEHUE B IPUPO/IC.
DOU3NYECKUE U XUMUYECKHE CBOMCTBA
amoMuHus. AMQoTepHbIe CBOMCTBA
OKCHU/JIa U TUAPOKCHUIA ATFOMUHHUSL.
Keneso: nonoxxenue B [lepuonuueckoit
CHCTEME XUMHYECKHX DJIECMEHTOB

J.1. MenpneneeBa, CTpOEHHUE aTOMa,
HaxXO0XJICHHE B Ipupojie. Pusndeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCHIbI,
ruapokcuIbl U cou xkenesa (1) u sxenesa
(1), ux coctaB, CBOWCTBA U MOJyUYCHHE.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

Oco0eHHOCTH B3aMMOACHCTBHUS OKCH/IA
KaJIbIMA U HATPHUA C BOJAOU (BO3MOXKHO
HCIIOJIb30BAHUE BUJICOMATEPUAIIOB).
OxpaniuBaHue MJIaMeHU HOHAMU HaTpus,
KaJIus ¥ KaJablus (BO3MOYKHO
HCIIOJIb30BAHUE BUICOMATEPUAIIOB)
HccnenoBanue CBOMCTB KECTKOM BO/IBI.
[Iporiecc ropeHus xeje3a B KUCIOPOIe
(BO3MOKHO MCITOJIb30BAHUE
BHJICOMATEPHAJIOB).

JlabopamopHvie onvimwi:

[IpoBeneHre KauyeCTBEHHBIX PEAKIIUN
Ha MOHBI (MarHus, KaJbIus, aJIFIOMUHUS,

IInaHupoOBaTH U OCYILECTBIIATH

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, TPOBOIUTH HAOIIOICHNUS,
JienaTh BHIBOJBI MO pe3yJbTaTaM
HKCIIEPUMEHTA IPU MPOBEIACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
paboT.

CnepnoBatb mpaBuiiaM 6€30MacHOM
paboThl B TabopaTtopuu

MIPU UCTIOJIb30BAHUM XUMUUECKOM
MOCYJIbI U 000PY/I0BaHUS.

[Tpou3BOIUTH BBIYMCIICHUS

10 XUMHUYECKUM YPaBHEHHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [Iape WJIMU TPYIIIIE.

BricTpanBaTh pa3BEPHYThIE MUCHMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha nHpopManuio U3 yueOHHUKa U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
WCIIOJIb30BATh U3YUYECHHBIN OHATHIHBIN
anmnapar Kypca XUMUHU




nuHKa, xkenes3a (1) u xxenesa (1), meau
(I1), onrcanue MPU3HAKOB UX
MPOTEKAHUS.

Hccnenosanrie aMmpoTepHbIX CBONCTB
TUAPOKCHUA ATFOMUHUS U THAPOKCHAA
IIMHKA.

llpaxmuueckue pabomul:

Ne 6. XKEcTKOoCTh BOABI 1 METOJIEI €€
YCTpaHEHMUS.

Ne 7. Peuienue skcriepruMeHTaIbHbIX
3a7a4 1o TeMe «BakHenie MeTabl U
UX COCTUHCHUS.

Buiuucnenus:

110 YPAaBHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE
WUJIU COJICPKUT NMPUMECH;

MacCOBOM JOJIM BBIXO/1a MPOJAYKTa
peakiuu

Hroro no pazneny
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Pa3znen 4. Xumus U oKpy:Kauias cpeaa




4.1

XumMug u
OKpY’Karolas cpeaa

BemecrBa 1 Matepuassl B IOBCEIHEBHON
YKA3HU 4YeloBeKa. be3onacHoe
VICIIOJIb30BAHUE BEIIECTB U XUMUUYECKUX
peakuuii B ObITy. [lepBasi momoiip npu
XUMHUYECKUX 0XKOT'axX U OTPABICHUSIX.
XUMHYECKOE 3arpsA3HEHUE OKPYKAIOLIEH
cpenbl (mpeaesbHast 10mycTuMas

XapakTepu3oBaTh pOJIb XUMUU

B Pa3JIMYHBIX cepax AesITeIbHOCTH
JIIOJeH, OCHOBHEBIC BEIIIECTBA U
MaTepuaibl, IPUMEHIEMbIE B )KU3HU
COBPEMEHHOTI'O YEJIOBEKA.

OOBSCHATH YCIOBUSL O€30MMaCHOTO
HCIIOJIb30BAaHUS BEIIECTB U XUMHUYCCKUX




KOHIIEHTpa1us Beuiects. Poib xumuun

B PEILIEHUH SKOJOTUYECKUX IPOOIIEM.
Xumuueckuii IKcnepumenm:
Lemoncmpayuu:

N3yuenne o6pa3iioB MaTepuaioB
(cTexJ10, CIIaBbl METAJIJIOB, MOJIUMEPHbIC
MaTepHaIbl)

peakuuii B ObITY.

AHanu3upoBaTh U KPUTUYECKU
OLICHUBATh UH(POPMALIHMIO O BIUSIHUU
IPOMBIIUIEHHOCTH, CEITLCKOT0 X0341CTBa,
TPAHCIIOPTA U JIp. HA COCTOSTHUE
OKpY’Karollel Cpesl.

YMeTb 0Ka3bIBaTh MEPBYIO TOMOIIb

IPU XUMUYECKUX 0KOTaxX U OTPABIICHUSAX.
[TpuHMMaTh yyacTue B 00CYX ACHUU
npo0JIeM XUMUYECKON U IKOJIOTMYECKON
HAIPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIHIO IO MTpodiieMe u
npeiaraTh BO3MOXHbBIE ITyTH €€
pelieHus

Hroro no pazueny: 3
PezepBHOE Bpems 3
OBILEE UMCJIO YACOB 68

I10 TTPOI'PAMME
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