MUHHUCTEPCTBO NPOCBEIIEHUSI POCCUMCKOM ®EJEPALINN
MunucreperBo o6pazoBanust 1 Hayku Pecnyoinkun Komu
Yupeaure/ib: aAMHUHHCTPALHSA MYyHHIUIAJIBLHOI0 00pa3oBanus
MYHHUHDAJALHOro paiiona "CeikTeIBAnHCKHI" Pecny6mkn Kovu

MBOY "3eaenenxas COLI"

COI''TACOBAHO YTBEPXJ/IEHO
3aMeCTUTENb JUpPeKTopa Hupekrop
o YBP | m’
{%/ } JlyOusik M.A.
Byjwa JI.B. Ne 490 ot «30» aBrycra2023 r.
MoanuncaHo undpposon nognucbio: yoHaK
Mapraputa AnekcaHgpoBHa
Jata: 2023.10.12 15:56:16 +03'00'
PABOYAS ITPOI'PAMMA

y4eOHOoro npeamera « XuMHs»

JuIst 0Oy4Jaromuxcst 8 — 9 kiaccos

c.3eqenen, 2023



IHosicHuTEeNLHAA 3aNIUCKA

Pabouass nmporpamma yuyeOHOro mpeamera «Xumus» g 8-9 kiaccos
pa3paboTaHa B COOTBETCTBUM ¢ TpeOoBaHMsIMU DeepalibHOrO TOCyAapCTBEHHOTO
o0pa3oBaTenbLHOTO CTaHAapTa, yTBepKIeHHbIMU [Iprkazom MunoO6pHayku Poccun
or 17.12.2010r. Ne1897, ¢ usmenenusmu (npuka3 MunoOpHayku PO Ne 1644 ot
29.12.2014 r.), ¢ y4eToM NpPUMEPHOW OCHOBHOW 0Opa30BaTEIbHOW MPOrpaMMBI
OO0 onobpeno 8.04.2015 r. YMO P®, B coorBerctBUH ¢ @OII OO0 (ITpuka3s
MunucrepctBa npocsemenus Poccuiickon @enepamun ot 18.05.2023 Ne 370
«O06 yTBepxkaeHun denepanbHON 00pa3oBaTEIbHONW MPOTPAMMBbI OCHOBHOTO
oOmero oOpazoBanusi»), yudebHoro miaHa MBOY «3eneneukas COILL» Ha
ypoBae OOO.

PabGouas mporpamma mo yueOHOMY mpeaMery «XuMHS» COCTaBleHa C
y4E€TOM OCOOEHHOCTEH 00pa3oBaTENbHOTO IMpollecca W ero oO0ecreueHus B
MBOY 3enenenxas COLLy.

VYuebupi mpeaMer  «XHUMUS»  BXOAUT B NPEIMETHYIO  001acTh
«EcTecTBeHHO-HAaYUYHBIN MTPEIMETHDY.

Mecmo yueono20 npeomema ¢ WIKOJIbHOM y4eOHOM niaHe
VY4eOHsplii npeamMeT «XUMHsD BXOAUT B IPEIMETHYIO 00JIaCTh «ECTECTBEHHO-
Hay4HbIE MPEIMETbD», B OCHOBHOM IIKOJE M3ydaeTcs ¢ 8 mo 9 kmaccel. OOuiee
KOJIMYECTBO y4eOHBIX YacoB 3a 2 rojma ooydeHuss — 136 4., u3 Hux 68 4. B rox (2
yaca B HeJIeJ0) B 8 kinacce 1 68 4. B roj (2 yaca B HeZlemo0) B 9 kiacce.
Oowan xapakmepucmuka yueoHo2o npeomema « Xumusy

B cucreme ecrecTBeHHOHAy4yHOro o0Opa3oBaHUsA XUMHUS KaK Yy4eOHBIH
MpPEIMET 3aHUMAET BaKHOE MECTO B MO3HAHUU 3aKOHOB MPHUPOBI, POPMUPOBAHUU
HAyYHOW KapTUHBI MHPA, CO3/IaHUU OCHOBBI XUMHUYECKUX 3HAHUM, HEOOXOIUMBIX
JUIsL IOBCEIHEBHOM JKM3HU, HABBIKOB 3JJOPOBOTO M 0€30MacHOrO AJis YeJoBeKa U
OKpYXalollel ero cpeabl 00pas3a >KU3HH, a TAKXKE B BOCIHMTAHMM HKOJIOTHYECKOM
KYJbTYPBI.

YCnemHocTh W3y4eHHS XHWMHW CBsi3aHA C OBJAJCHHEM XHUMHUYECKUM
S3BIKOM, COOJIIOJIEHMEM TMpaBuil 0Oe30macHoi paboThl TpPHU  BHINIOJHEHUU
XUMHUYECKOTO JKCIEPHMEHTa, OCO3HAHHMEM MHOTOYMCICHHBIX CBSI3€H XHMHUU C
JPYTUMU TIPEIMETaMH IIKOJIBHOTO Kypca.

[Iporpamma BKJtOUaeT B ceOSi OCHOBBI HEOPTaHMYECKOW W OpPraHUYECKOM
xumuu. ['maBHOW wuzaeel mMporpaMmbl SBISIETCS CO3JaHUE 0a30BOr0 KOMIUIEKCA
OTIOPHBIX 3HAHUU MO XUMUH, BEIPAXXEHHBIX B (JOpME, COOTBETCTBYIOIICH BO3pacTy
oOydJarommxcs.

B conepkaHum JaHHOrO Kypca THPEICTaBICHbI OCHOBOMOJATarollne
XUMHUYECKHE TEOPETUUECKUE 3HAHUS, BKIIIOYAIOLINE U3yUYEHUE COCTaBa U CTPOCHUS
BEIIECTB, 3aBUCHUMOCTH HMX CBOMCTB OT CTPOEHHS, MPOTHO3UPOBAHUE CBOWCTB
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BEILIECTB, MCCIECIOBAHUE 3aAKOHOMEPHOCTENM XUMHMUYECKUX IPEBPAICHUM U ITyTEH
YIPaBJIEHUS] MU B LIEISAX MTOJTYYEHHS BEIECTB U MAaTEPUAIIOB.

TeopeTueckyt0 OCHOBY HM3y4YE€HHUSI HEOPraHMYECKOM XHMHHU COCTaBISET
aTOMHO-MOJIEKYJIAipHOE YyueHue, llepuommnueckuii 3akon J[.M. MenneneeBa c¢
KpPaTKUMH CBEJACHUSIMH O CTPOCHHHM aTOMa, BHJIAX XHMHUYECKOW CBSI3H,
3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKUX PEAKIUH.

B wu3ydyenum Kkypca 3HauyuTeNbHas pPOJb OTBOAUTCA XHUMHUYECKOMY
AKCIIEPUMEHTY: TIPOBEICHUIO TPAKTUYCCKUX M JIAOOPATOPHBIX pabOT, OMMCAHUIO
pEe3yJAbTAaTOB YUYEHHUYECKOTO JKCIEPUMEHTa, COOJIOJICHUI0O HOPM U MPaBUII
0e3omacHol paboThl B XUMHYECKOH J1abopaTopu.

Peanuzanus gaHHOM mporpaMMmbl B Tpoliecce OOydYeHHsS TMO3BOJIUT
OOy4YaroIIMMCSl YCBOUTH KJIIOYEBbIE XMMUYECKHUE KOMIETEHIIMU U TOHSITH POJIb U
3HAYEHHUE XUMUH CPEIU APYTUX HAYK O IPUPOJE.

Henamu vzyuenus yuyeOHOTO mpeameTa «XUMUS» HAa YPOBHE OCHOBHOI'O
o011ero 00pa3zoBaHusl SIBISIOTCS:

e OCBOCHHME CUCTEMbl BAXXHEWIIUX XWMHWYECKUX 3HAHMM: MOHATHH, (DAKTOB,
OCHOBHBIX 3aKOHOB M TE€OPUM, XUMHUECKOTO sI3bIKA, CBEJCHUMN 10 UCTOPUU
pa3BUTHS XUMUU;

e O3HAKOMJICHHE C  MIOOAJIBHBIMM  MpPOOJIEeMaMH  YEJIOBEYeCTBa,  HX
XUMHUUYECKUMHU ACTIEKTaMHU U BO3MOKHBIMU IMYTSIMU PEIICHUS;

e W3y4YCHUE METOJIOB TMO3HAHMS MPUPOIbI, TAKMX KaK HAOJIOJECHUE, aHAIU3,
CUHTE3, XHUMHUYECKUUA  DKCIEPUMEHT, MOJCIUPOBAHUE,  TUMOJIOTHS,
KJ1accudukanus;

o TmpuoOpeTeHne yMEHU MPOU3BOAUTH pPACUE€Thl Ha OCHOBE XWMHUYECKHUX
dbopMyI1 BEIIECTB M YPABHEHU XUMUYECKUX PEAKITUH;

e OBJAJCHUEC YMECHUSIMH TMPUMEHSTH MOJTYYEHHBbIC 3HAHUS [JII OOBSICHEHUS
Pa3HOOOpa3HBIX XMMHUYECKHX SIBIEHUH H  CBOWCTB  BEIECTB, WX
CUCTEMATH3allMU WU KJ1accuuKaIuu, CYIIHOCTH  XHMHYECKOTO
MIPOU3BO/JICTBA, a TAKXKE VISl TPEACKa3aHUs XUMUYECKUX (DAKTOB;

o (opMUPOBaHUE PKOJOTUUECKA T'PAMOTHOTO OOpalleHUs C BEIIECTBAMH U
XUMUYECKUMHU PEAKITUSIMU, a TAKKE CIIOCOOHOCTH MPEAYIPEKAATh SBICHUS,
HaHOCSIME BPE 3I0POBBIO YEIIOBEKA U OKPYIKAIOLIEH CpEE;

¢ PpAa3BUTHE MOJIOKUTEILHON MOTHUBALMA U3YyYECHUS XUMHH, MMO3HABATEIBHBIX
WHTEPECOB, MBICIUTEIBHBIX CIIOCOOHOCTEN, HEOOXOIUMBIX ISl YCIEITHOTO
OCBOCHMSI XHMMHUYECKHMX 3HAHUH, XapaKTECPU3YIOIMIMXCS 3HAUYUTEIbLHBIM
ypOBHEM a0CTpaKIIUy;

e BOCIHUTaHHUE YOEKIEHHOCTH B I[I03HABAEMOCTH OKPYXKAIOIIEro MHpa,
NOTPEOHOCTH TYMaHHOTO OTHOIIEHUS K cpeae OoOWTaHus, BEACHUS
3I0pOBOTO O0pa3a >KU3HU, YBAKEHUS K WHCTPYKIUSM, COIyTCTBYIOIIUM
XUMUYECKUM TIperapaTaM, UCIOIb3YEMBIM B OBITY, CEIHCKOM XO3SMCTBE U



Ha IIPOU3BOJICTBE, & TAK)KE CIIOCOOHOCTEN K COTPYIHUYECTBY MEXIY COOOM

U YUUTEJIEM.

B paboueii mnporpamMe coOIrOmaeTCs MPEEMCTBEHHOCTh € MPOrpaMMOi
HayaJlbHOTO oO0uiero odOpasoBaHusa o npeamery «OkpyKarouuid MuUp» U B
UCTIOJIb30BAaHUM OCHOBHBIX BUIOB YUE€OHOH JESITEIbHOCTH yUaIHXCSL.

Nzydyenne npeamera «XuUMHUS» B 4acTH (POPMHUPOBAHUS Yy OOYyYArOMIMXCS
HAay4YHOI'O MHUPOBO33PEHMS, OCBOEHUS OOIIEHAYYHBIX METOJOB (HAOIIOJEHUE,
U3MEpPEHHe,  OSKCIIEPUMEHT, MOJCIMPOBAHUE), OCBOCHHUS  MNPAKTHUYECKOTO
OPUMEHEHUS HAy4YHBIX 3HAHUH OCHOBAaHO HA MEXIPEIMETHBIX CBA3SIX C
npeameramu:  «buonorusi»,  «l'eorpadpus»,  «Ucropus»,  «Jlureparypay,
«MaremaTnka», «OCHOBbI 0€30MACHOCTH KU3ZHEAECSATENIbHOCTHY, «PyCcCKUil A3BIKY,
«Puzukay, « IKOIOTUD.

XuMHsl, KaK OfHA W3 OCHOBOIIOJATaroIIMX O00JacTel eCTECTBO3HAHMS, SIBIISETCA
HEOTHEMJIEMOM YacThi0 OOpa3oBaHUs IIKOJbHUKOB. KaXaplii 4eIoBEK >KUBET B
MHUpE BEIIECTB, IO3TOMY OH JIOJDKEH HMETh OCHOBBI (DyHIAMEHTANIbHBIX 3HAHUUN
M0 XUMHHU (XUMHUYECKas CHUMBOJIMKA, XUMHUYECKHE MOHSATHS, (PaKThl, OCHOBHBIE
3aKOHbl M TEOpUH), TMO3BOJSIOLIME BBIPAOOTATh MPEJCTABICHUS O COCTaBe
BEILIECTB, UX CTPOCHUU, MPEBPAILLICHUIX, IPAKTUYECKOM HCIIOIb30BaHUU, & TAKKE
00 OMacHOCTH, KOTOPYIO OHM MOTYT MPEACTaBIATh. M3ydas XHMHIO, ydalluecs
Y3HAIOT O MaTepUaJbHOM €IMHCTBE BCEX BEIIECTB OKPYXAIOIIETO MHDa,
0OyCIJIOBJIEHHOCTH CBOMCTB BEIIECTB UX COCTABOM M CTPOEHUEM, [T03HABAEMOCTH U
npeacKazyeMocTH. M3ydueHne CBOMCTB BEUIECTB M UX MPEBPALICHUI CIIOCOOCTBYET
Pa3BUTHIO JIOTUYECKOTO MBINIJICHUS, a TpaKTHYecKas padoTa C BEIIeCTBAMU —
TPYAOJIIOO0UIO, aKKypaTHOCTH U coOpaHHocTH. Ha mpumepe Xumuu ydamuecs
MOJIYYar0T MPEICTABICHUS O METOAaX MO3HAHUS, XapAKTEPHBIX JIJI €CTECTBEHHBIX
HayK (IKCMIEPUMEHTATHHOM U TEOPETUUECKOM).

Conepxanue y4yeOHOro mpeamera «XHUMHs» HampaBlieHO Ha (POpPMUPOBAHKE
YHUBEPCAIbHBIX YUEOHBIX ACUCTBUN, OOECIEUMBAIOIIUX PA3BUTHE MTO3HABATEIbHBIX
M KOMMYHUKATUBHBIX Kaye€CTB JIMYHOCTH. Y4YalIUuecs OBIAACBAIOT YMEHHSIMU
CTaBHTh BOMPOCHI, HAONIOAATh, OOBACHITH, KIAaCCU(PHUIIMPOBATh, CPAaBHHUBATH,
MPOBOAUTH DJKCIEPUMEHT W HHTEPIPETUPOBATH BBIBOABI HA €ro OCHOBE,
OTIPEJIENISITh UCTOUHUKU XMUMHUYECKOW WH(pOpMAIMK, MOJydaTh W aHAJIM3UPOBAThH
ee, a TakKe TOTOBUThH Ha 3TON OCHOBE COOCTBEHHBIM MH(MOPMAIIMOHHBIN MPOIYKT,
MPE3EHTOBATh €ro M BEeCTH auckyccuio. Kypc xumum o0nagaer BO3MOKHOCTSMU
1U1st (GOPMHUPOBAHUSI KOMMYHUKATUBHBIX LIEHHOCTEN, OCHOBY KOTOPBIX COCTABJISIOT
npouecc  oOuieHusi, rpamMoTHas pedyb. KOMMYHUKAaTHBHBbIE II€HHOCTHBIE
OpPUEHTALIMU Kypca CIOCOOCTBYIOT: MPaBUIBHOMY HCIOJB30BAHUI0 XUMHUYECKOM
TEPMUHOJIOTUM CUMBOJIMKH, Pa3BUTHI0 YMEHHUS BECTU JUAJOr, BBICTYIINBATH
MHEHHME OIMOHEHTA, y4YacTBOBATb B JUCKYCCHH, PAa3BUTUI0 YMEHHSI OTKPBITO
BBIpaXkaTh, U APTYMEHTUPOBAHO OTCTANBATh CBOKO TOUKY 3PEHUS.



./Iulmocmuble, Memanpewnemnble u npedmemnbtepea'yﬂbmambt oceoernue
xumuu.
I/IBy‘ICHI/Ie XUMHHU B OCHOBHOM IIIKOJIE Aa€T BO3MOXXHOCTb AOCTHYL CJICAYIOIHX

PE3yJIbTaTOB B HAIPABJICHUHN JIMYHOCTHOI'O PAa3BUTH .

1. BociuTaHHE POCCUUCKON I'Pa’KJaHCKOM MIEHTUYHOCTH: MaTPUOTH3MA, JIFOOBU H
YBaXEHUSI K OTEYECTBY, YYBCTBAa I'OPJAOCTH 3a CBOK PoauHy, 3a pPOCCHICKYIO
XUMHYECKYIO HAYKY;

2. dbopMHpoBaHHE  UEIOCTHOIO  MHPOBO33PEHHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHW M OOIIECTBEHHOW MPAKTUKH, a TaKXKe
COLIMAIBHOMY, KYJIbTYPHOMY, SI3bIKOBOMY W JTYXOBHOMY MHOr0ooOpasuio
COBPEMEHHOT'O MHPA;

3. (GOopMHUPOBAHHIO OTBETCTBEHHOI'O OTHOIIEHHUS K YYEHHIO, TOTOBHOCTU H
CIIOCOOHOCTH K CaMOpa3BUTHIO M CaMOOOpa30BaHUI0 Ha OCHOBE MOTHMBALIMU K
OOy4YEeHHMIO W TO03HAaHUIO, BBIOOPY NPOPHIBHOIO 00pa3oBaHUS HA OCHOBE
uH(pOpMAMU O CYIIECTBYIOIIUX MPOPECCUAX U JIMYHBIX NpOo(hecCHOHATBHBIX
NPEANOYTEHUI, OCO3HAHHOMY ITOCTPOEHUIO WHAMBUAYaJbHON 00pa3oBaTEbHON
TPACKTOPHUH C YUETOM YCTOWUYMBBIX TIO3HABATEIBLHBIX HHTEPECOB;

4. ¢dhopMHUpPOBaHHI0O KOMMYHUKATUBHONW KOMIIETEHTHOCTH B 0Opa30BaTENIbHOM,
OOILIECTBEHHO TIOJIE3HOW, y4eOHO- HCCIIEOBATENbCKOM, TBOPYECKOM M JAPYTHUX
BUJIaX JCSITEIbHOCTH;

5. ¢opmupoBaHHe NOHMMAHMS ILEHHOCTH 3J0pPOBOro M 0O€30MacHoro ooOpasa
KU3HU; YCBOCHHE IMpaBWJI WHAMBHUIYAJbHOTO U KOJJIEKTUBHOTO O€30MacHOro
NOBE/ICHUSI B YPE3BbIYAWHBIX CHUTYyalUsX, YTPOXKAIOUIMX >KU3HU M 3JI0POBBIO
JIIOJICH;

6. popMupoBaHue MO3HABATEILHON W MH(DOPMAIMOHHON KYJIbTYpPHI, B TOM YHUCIIE
pa3BUTHE HABBIKOB CAMOCTOSITENILHONW PaOOThI ¢ YYEOHBIMU TTOCOOUSMH, KHUTAMU,
JIOCTYITHBIMU HHCTPYMEHTAMH M TEXHUYECKMMHU CPEICTBaMH HH(POPMAIMOHHBIX
TEXHOJIOTHH;

7. QopMupoBaHHWE OCHOB JKOJOTHYECKOTO CO3HAHMS HA OCHOBE MPU3HAHUS
IIEHHOCTH KM3HU BO BCEX €€ MPOSBICHUSIX U HEOOXOJUMOCTH OTBETCTBEHHOTO,
OEpeKHOTO OTHOIICHUS K OKPYXKAIOIIEH Cpejie;

8. pa3BUTHME TOTOBHOCTH K PELICHUIO TBOPYECKUX 3a]a4, YMEHHUS HAXOIHTH
aJIeKBaTHBIE CIOCOOBI TMOBEJIEHUS M B3aMMOJCKHCTBUS C MapTHEpPAMH BO BpeMs
y4eOHONM M BHEY4eOHOH JeATE€NbHOCTH, CIOCOOHOCTH OIIEHUBATH MPOOJIEMHbIE
CUTYallMM U ONIEPATUBHO MPUHUMATH PELICHUS B PA3JIMYHbBIX MPOAYKTHUBHBIX BUJIAX
NEATEIbHOCTH.



METANPEIMETHBIE PE3YJIBTATHI
OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOT'O OOIIIETO
o0Opa30BaHUSI SIBIISIFOTCS:

1. oBnazeHHWE HABBIKAMH CaMOCTOSITEIBHOIO NPHUOOPETEHUS HOBBIX 3HAHUM,
OpraHu3alK y4eOHOH e TeIbHOCTH, ITOMCKA CPEJICTB €€ OCYILECTBICHUS;

2. yMEHHE TJIaHUPOBATh MYTH JOCTIKCHUS €] Ha OCHOBE CaMOCTOSTEIHLHOTO
aHaJlM3a YCIOBUH M CPEACTB MX JOCTH)KCHUS, BBIICTSATH AIbTEPHATUBHBIE CTIOCOOBI
JOCTHXKEHHUS 11e7TM U BbIOMpaTh Hanbosee 3(PEeKTUBHBINA CIIOCO0, OCYIIECTBIATh
MO03HABATENIbHYIO pedIIEKCUI0O B OTHOIICHUU JCUCTBHUMA IO PEIICHUIO yUEOHBIX U
MO3HABATENILHBIX 337144,

3. yMeHHEe NMOHUMATh MPOOJIEMY, CTABUTh BOIIPOCHI, BBIJIBUTATh TUIIOTE3Y, /1aBaTh
OTpEJCICHUs] TMOHATUSIM, KJIACCU(PUIUPOBATh, CTPYKTYpUpOBaTh MaTepual,
IPOBOJUTh  SKCHEPUMEHTBI,  aPryMEHTHUPOBaTh  COOCTBEHHYIO  IO3HIIMIO,
(GbOopMyIMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

4. yMeHHE COOTHOCUTb CBOM JCUCTBUSA C IUIAHUPYEMBIMH pe3yJbTaTaMH,
OCYILLECTBIISITh KOHTPOJb CBOEW JEITENBHOCTH B TMPOLECCE  JTOCTHKECHUS
pe3ynbTara, ONpeAesaTh CHOCOOBI IEUCTBHI B paMKax MPEAJIOKEHHBIX YCIOBUN U
TpeOOBaHMI, KOPPEKTUPOBATH CBOU JIEUCTBHS B COOTBETCTBUU C MU3MEHSIOLIEHCS
CUTyaluu;

5. QopMupoBaHuME W pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTU HCIOJIb30BAHUS
WHCTPYMEHTOB M TEXHMYECKUX CpPEICTB HMH(POPMALMOHHBIX TEXHOJOTMN Kak
UHCTPYMEHTAJIbBHOW OCHOBBI PAa3BUTUS KOMMYHUKATHUBHBIX U I103HABATEJIbHBIX

YV

6 YMCHHUC CO34aBaTh, IIPUMCHATL U Hp606paBOBI>IBaTI) 3HAaKH1 U1 CHMMBOJIbBI, MOJCJIN 1
CXEMBI JIs1 PCHICHUA y‘IC6HBIX ITIO3HaBAaTCJIbHBIX 3a1a4,

7. yMmMeHHe W3BJEKaTh HH(GOPMALUI0O M3 PA3NUYHBIX HCTOYHUKOB, CBOOOIHO
II0JIB30BAThCSL CIIPABOYHOW JIMTEPATYypoO, B TOM YHCIE€ W Ha DSJIEKTPOHHBIX
HOCHTEJISIX, COOII0JaTh HOPMbI THPOPMALIMOHHON H30UpPaTeIbHOCTH, 3TUKHU;

8. yMEHHE Ha MPaKTUKE I0JIb30BAThCS OCHOBHBIMU JIOTMYECKUMH ITPUEMaMH,
METOJaMHU HAOJIOJICHUS, MOJCIMPOBAHMS, OOBICHCHHUS, PEIICHUS IpolieM,
MIPOTHO3WPOBAHUS U JIP.;

9. ymMeHue opraHu3oBaTh CBOK JKHW3Hb B COOTBETCTBUU C MPEICTABICHUSMH O
3I0pOBOM 00Opa3e >KHM3HHU, IpaBaX U OOS3aHHOCTSIX TpakIaHWHA, LIEHHOCTSX
OBITHS, KyJIbTYPhI U COLMATBHOTO B3aUMOJICHCTBHUS;



10. yMeHuHe BBINOJIHATH [TO3HABATENbHBIE U MPAKTUUECKUE 33JJaHUSA, B TOM YHCIIE
IIPOEKTHBIE;

11. yMeHHe caMOCTOSITEIBHO M apryMEHTHPOBAaHO OLIEHWBATh CBOU JEHCTBUSA U
JNEUCTBUS OAHOKIACCHUKOB;

12. ymenue pabotats B rpyimie- 3p¢GEeKTUBHO COTPYIHIYATH U B3aUMO/ICHCTBOBAThH
Ha OCHOBE KOOPAMHALINY PA3INMYHBIX MO3UIUI MpU BEIPA0OOTKE OOIIETO pEICHUS B
COBMECTHOM JEATEIbHOCTH; CIIyllaThb IapTHEPA, KOPPEKTHO OTCTAauBATh CBOXO
MO3UIINIO; TPOAYKTUBHO pa3peniaTb KOH(OIUKTHI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIly 00y4yeHus B 8 kiiacce mpeIMeTHbIE Pe3yIbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaxaTh COPMUPOBAHHOCTH y OOYYAlOIIMXCA YMEHUI: pacKphIBaTh
CMBICJI OCHOBHBIX XMMUYECKUX IOHATUI: aTOM, MOJIEKYJIa, XUMUUECKUN IJIEMEHT,
IPOCTOE BEILIECTBO, CIOKHOE BEILECTBO, CMECh (OJHOPOJHAs U HEOIHOPOJHAs),
BAJICHTHOCTb, OTHOCHUTEJIbHAs AaTOMHAasi M MOJIEKYJISIpHAas Macca, KOJHUYEeCTBO
BEILIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas IO/l XHMHUYECKOIO JJIEMEHTa B
COCIMHEHUH, MOJISIPHBIA  OO0BEM, OKCHJ, KHCIOTa, OCHOBaHUE, COJb,
DIEKTPOOTPULIATENBHOCTb,  CTENEHb  OKUCJIEHUSA, XHMHUYECKAas  peaxkuus,
KJ1accu(pUKanus peakiuil: peakliMi COECIMHEHHUS, PEaKIUU Pa3I0KEHUs, PEaKIUU
3aMELICHUs], PEeakIUu OOMEHa, 7K30- U 3HJOTEPMHUYECKHE PEaKIHMH, TEMJIOBOU
3pdeKT peakuuu, SApOo aroma, IIEKTPOHHBIA CIIOM aroma, aTOMHas OpOUTAIb,
paguyc aroma, XMMHYECKasl CBs3b, NOJIIPHAs U HENOJIApHAs KOBAJICHTHas CBs3b,
WOHHAas CBA3b, WOH, KAaTUOH, AaHWOH, pacTBOpP, MaccoBas JOJi1 BEIIECTBA
(mpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHWYECKHX IIOHATHUH U
IIPUMEHSITH 3TU TIOHATHUS NPY ONMCAHUM BEIECTB U UX MPEBPALLICHUM;

UCIIOJIb30BaTh XUMUUECKYIO CUMBOJIMKY JUIsl COCTaBIEHUS! (POPMYI BELIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINM;

OTIpEENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHMSIX,
CTENEHb OKUCJICHHUS 3JIEMEHTOB B OWHAPHBIX COCIUMHEHUSX, MPUHAJIEKHOCTD
BEILECTB K ONPEACIEHHOMY KJIacCy CO€AMHEHUHN Mo (GopMyiaMm, BUJI XUMUYECKON
CBSI3M (KOBaJIEHTHAsl U MIOHHASA) B HEOPTaHUYECKUX COCIUHEHHUSIX;

packpeiBath cmbicn  Ilepuommueckoro 3akona J[.M. Menneneesa:
JEMOHCTPUPOBAaTh  [OHHMAaHUE  IEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XMMHUYECKUX DJIEMEHTOB OT MX NOJIOKEHHs B [leproamueckon cucreme, 3aKOHOB
COXpPAaHEHMs] MAaCChl BEUIECTB, IIOCTOSAHCTBA COCTAaBa, ATOMHOMOJIEKYJISPHOTO
Y4YEHHsI, 3aKOHa ABOraipo;

ONMMCHIBATHL U XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuoandeckoit
CUCTEMBl XMMHYECKUX AJIEMEHTOB: pa3iudarTh MOHATHUS «TJaBHas moarpynna (A-



rpynna)» u «mobouyHas noxarpymnmna (b-rpymma)», manbie u OonblIne MEPUOJIBI,
COOTHOCUTH 00O3HAuU€HHUs, KOTOpble HMeroTcs B Tabnuue «llepuonnueckas
cuctemMa xumuueckux oanementoB JI.MI. MengeneeBa» ¢ 4HCIOBBIMHU
XapaKTEepPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps
aJipa, 00IIee YUCIIO0 AIEKTPOHOB U PacHpeIeICHUE UX IO DJIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIUPOBATh XUMHUYECKHE DSJIEMEHTHI, HEOPTaHMYECKHUE BEIleCTBa,
XUMHUYECKHE PEAKIMH (110 YUCIIy U COCTaBY YYaCTBYIOLIMX B PEAKLUH BEIIECTB, 110
TerioBoMy 3G (heKTy);

XapakTepru30BaTh (OMHUCHIBATh) OONIME XHWMHYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, TOJATBEpXKIasi ONHCAHHE MpPUMEpPAMU MOJEKYJISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KayeCTBEHHOI'O
COCTaBa, BO3MOYKHOCTH MPOTEKAHHS XUMHUYECKHX MPEBPALICHUNA B Pa3IUUYHBIX
YCIIOBHSIX;

BBIYMCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JOJI0 XHUMHYECKOTO 3JIeMEHTa Mo (opMyJie COEIUHEHHS, MaCCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOPE, IPOBOJIUTH PACUETHI 110 YPABHEHHIO XUMHUYECKOU
peakiuu;

IPUMEHATh OCHOBHBIE ONEPALIMK MBICIUTENBHON AEATEIbHOCTH — aHaAlIu3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIUIO, BhISIBICHUE
INPUYUHHO-CIEICTBEHHBIX CBSI3éM — U1 M3YyYEeHHs] CBOMCTB BEUIECTB U
XUMUYECKUX PEAKIIMI, ECTECTBEHHO-HAYyUYHbIE METO/bl NO3HAHUS — HAOJIOACHHUE,
U3MEpPEHUE, MOACIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN );

CJIeIOBaTh MpaBUjIaM MOJb30BaHUS XMMHUUECKON MOCYAON U 1ab0paTOpHBIM
00OpylI0BaHUEM, a TaK)Ke MpaBuUjaM oOpallleHUsl C BEUIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSIMA 110 BBIMOJTHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB TIO
MOJIYYCHUIO U COOMpaHUIO Tra3000pa3HbIX BEHIECTB (BOJIOpPOJA M KHUCIOPOJA),
IIPUTOTOBJIEHUIO PACTBOPOB C OMNPENEIEHHOW MAacCOBOW JOJIEd PACTBOPEHHOTO
BEIECTBA, IUIAHUPOBATH M MPOBOJUTH XUMHUYECKHUE OKCIEPUMEHTHI IO
pacno3HaBaHHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C MOMOIIBI0 HHAMKATOPOB
(;makmyc, henondTarent, METUIIOPAHXK U APYTHE).

K konmy oOyueHus B 9 kJacce NHpeaMETHBIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTbh CPOPMUPOBAHHOCTD Y 00YUarOIIMXCS YMEHU:

PacCKpbhIBaTh CMBICT OCHOBHBIX XMMHUYECKHUX TOHSITHH: XUMHUYECKHUM
AJIIEMEHT, aTOM, MOJIEKYJia, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJIEHTHOCTb, DJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCJICHUS,
XUMUYECKas peaklus, XUMUYECKasl CBS3b, TEIJIOBOM 3(dexT peakuuu, MoJib,
MOJIIpHBIA 00BEM, PacTBOP, AJIEKTPOJIUTHI, HEANEKTPOJIUTHI, NEKTPOIUTHYECKAS
JUCCOLMAINS, PEaKIIMd HIOHHOTO 0OMEHa, KaTajln3aTop, XUMUYECKOEe PaBHOBECHE,
oOpatuMble M HEOOpaTHMble peaKlMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEaKklUHUH, OKHCIWTEIb, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAHOBJICHUE,



atoTponus, amM(OTEpHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHAs, WOHHA,
MeTajuInyecKas), KpUCTaUIMYecKas peme€Tka, KOppOo3us METaIOB, CILIABBHI,
CKOPOCTh XHMHMUYECKOW peakIuu, MpeaenbHo nomyctumasi koHueHtparus [1JK
BEIIECTBA;

WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHMUYECKUX TMOHATUH U
MPUMEHSITHATU MTOHSATHSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

MCIIOJIH30BaTh XUMHUYECKYIO CUMBOJIUKY JIJISl COCTaBIIeHUs ()OPMYIT BEIIESCTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINN;

ONPENICNIATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XMMUYECKUX AJIEMEHTOB B
COEJIMHEHUSX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMpPEACIEHHOMY
KJIacCy COEAMHEHWH 1o ¢dopmyiaM, BHJI XUMHUYECKOW CBs3M (KOBaJEHTHa,
WOHHAs, MeTaJUIMuecKasi) B HEOPraHWYECKUX COCAMHEHUSX, 3apsj] HOHA 10
XUMUYECKON (popMmyrie, xapakTep Cpeabl B BOJHBIX PAacCTBOPAaX HEOPTaHUUYECKHUX
COCIMHEHUM, TUIT KPUCTAINIMUECKON PEeIIETKA KOHKPETHOTO BEIIECTBA;

packpeiBath cmbicn Ilepuogmueckoro 3akona J[.M. MenaeneeBa wu
JIEMOHCTPUPOBATh €ro MOHMMAaHWE: OIMUCHIBATH M XapaKTepHU30BaTh TAOIUYHYIO
dbopmy Ilepuoguyeckoil CUCTEMbl XUMHUYECKUX DJIEMEHTOB: Pa3iMyaTh MOHSTHS
«riaBHas noArpynna (A-rpyrma)» u «mnobounas noarpynna (b-rpynna)», mansie u
OONbIIME  TIEPUOJIbI, COOTHOCUTH OO0O3HAYEHHs, KOTOpbIE HMEIOTCS B
NEePUOANYECKON TabJIUIle, ¢ YHMCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsAl sApa, oOILIee YHUCIO BJIEKTPOHOB U
pacripeieJieHue UX MO 3JEKTPOHHBIM CJI05IM), OOBACHATH 00IIHEe 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COCJAMHEHUN B Mpeiesiax MaJbIX MePUOI0B
Y TJIABHBIX MOJTPYIII C YYETOM CTPOCHUS UX aTOMOB;

KJaccu(UIIMPOBATh XUMHUYECKHE HJIEMEHTHI, HEOPTaHMUYECKHE BEIECTBa,
XUMHUUYECKUE peakiuu (110 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKLIUH BEILECTB, MO
TerioBoMy d(h(exTy, M0 HU3MEHEHUI0 CTENEeHEW OKHUCICHUS XUMHYECKHX
AJIEMEHTOB);

XapakTepru3oBaTh (OMUCKHIBATh) OOIIME M CcHenuPUUYECKUe XUMHUYECKUE
CBOMCTBA TMPOCTBIX W CIJIOXKHBIX BEIHIECTB, MOJTBEpPKIas ONHUCAHUE MPUMEpPaMHU
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPABHEHUS AJIEKTPOIUTUUECKON JUCCOLUALIMY KUCIIOT, IIeJI0Yei
W COJIeH, TIOJIHBIE U COKpAIIEHHbIE YPAaBHEHUS pEaKIMid HOHHOTO OOMEHa,
YpPaBHEHHSI PEaKUui, MOJATBEPKIAIOIINX CYIIECTBOBAHHE T'€HETUYECKOW CBS3U
MEXK]Ty BEIIECTBaMHU Pa3JIMUHbIX KJIACCOB;

packpbiBaTh  CYIIHOCTh  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIM
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCa 3THX peaKluid;

MPOTHO3UPOBATh CBOMCTBAa BEHIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MO>KHOCTH MPOTEKAHUS XUMHUYECKUX MTPEBPAILLICHUN B Pa3JIUYHBIX YCIOBUSX;

BBIYUCIISATH OTHOCHUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEIIECTB,
MacCOBYIO JIOJIO XHUMHYECKOTO d3JIeMEHTa 1Mo (opMmyJie COCIMHEHHUS, MACCOBYIO



JIOJII0 BEILECTBA B PACTBOpPE, MPOBOAUTH PACUYEThI MO YPABHEHUIO XUMHUYECKOU
peaKkIuu;

co0JIroaTh MpaBuiia MOJIH30BAHUS XUMHUUECKON MOCYA0M M Ja00paTOpHBIM
o0opyioBaHUEM, a TaK)Ke IpaBUJia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUM C
WHCTPYKIMSAMU TI0 BBINOJHEHUIO JIA0OPATOPHBIX XHMHUYECKHUX OIBITOB TIO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKHUCIIOro Ia3a);

MPOBOAUTE PEAKIMU, MOJTBEPKIAIOIINE KAYECTBEHHBIM COCTaB Pa3IMYHBIX
BEIIECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAUI-, KapOOHAT-,
docdar-, cwimkar-, cynbdar-, THUAPOKCUA-HOHBI, KaTHOHBI aMMOHHS ¥ WOHBI
HM3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEIICCTB;

IPUMEHSITh OCHOBHBIE OTIEpAIlUU MBICIUTEIBLHON JAEATEIbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJIIEJICTBEHHBIX CBA3€U — JJISI N3yYEHUsI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINM,
€CTECTBEHHO-HAyYHbICE METOJbI TO3HAaHWS —  HAONIOZIeHHWe, HW3MEpEHue,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN).

COJEPKXAHHUE YYEGBHOI'O IPE/IMETA
8 KIIACC

IlepBoHaYa/IbHbIC XUMUYECKHUE MIOHATHS

[IpeqmeT xumuu. Posib XuMUM B )KM3HHU YEJIOBEKA. XMMUS B CHCTEME HAYK.
Tena u BemectBa. PU3WUECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BenlecTB. IloHaTHE 0 MeTOHaX MO3HAHUS B XUMHM. YHCTBIC BElIECTBA U CMECH.
CniocoOnI pa3aeneHust cMecei.

ATOMBI ¥ MOJIEKYJIbl. XUMHYECKUE 3JIEMEHTbl. CHUMBOJIBI XHUMHUYECKHUX
a1neMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas Gopmyna. BalleHTHOCTP aTOMOB XHMHYECKHUX JJIEMEHTOB.
3akOH IIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTEIBbHAsA aTOMHas Macca.
OtHOocuTEenbHAas MOJIEKYJIsIpHasi Macca. MaccoBasi J0JIsi XUMHYECKOTO 3JIEMEHTA B
COCIUHCHUMU.

KonnuectBo BemecTtsa. Monb. MonsipHas Macca. B3auMocBsA3b KOIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacuérel mo Qopmynam
XUMHYECKUX COCOUHEHUMN.

DOU3NYECKNE U XUMUYECKHUE ABJICHUA. XUMUAUYECKAsA PEAKUUA U €€ IPU3HAKU.
3aK0H COXpaHEHHs] MacChl BEIIECTB. XUMUYeCKHe ypaBHeHUs. Krnaccudukarms
XUMHYCCKUX PEaKIUi (COSTUHCHHMS, Pa3JI0KCHUS, 3aMEIICHU, 0OMEHa).
Xumuueckuil SKcnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYJION, TpaBUiiaMu pabOThl B JJabopaTopuu U
npuéMamMu oOpaileHus: ¢ J1abopaTopHbIM 000pYyI0BaHUEM, U3YYCHUE U OMHMCAHUE
bu3nYecKkux CBOWCTB OOpa3llOB HEOPraHWYECKHX BEIIECTB, HAOJIOJACHUE



bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUICHUE M KOHJACHCALMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTON) sIBIEHWM, HAOII0/ICHUE U
OMMCAHKWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakluil (pasjoKeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TUAPOKCHUIIA
menu (II) npu HarpeBanuu, B3auMOJEHUCTBHE Kele3a ¢ pacTBopoM conu meau (II),
U3yYeHHE CIOCOOOB pa3fefieHus cMeceil (C MOMOIIbI0 MarHuTa, (PUIBTPOBAHUE,
BBITIAPUBAHUE, TUCTIILIALINS, XpoMaTorpadus), IpoBeIeHNE OYNCTKA TOBAPEHHOMN
COJIM, HAOJIOJICHUE W  ONHCAaHUE  pe3yJbTaTOB  MPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUS MAacChl, CO3JAaHUE MOJEIEH MOJIEKYII
(IrapocTepKHEBBIX ).

Baxkueiiiuune npeacraBuTe/ M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kucimopoa — 371€MEHT U IpOCTOe
BelmecTBO. Haxoxjenue kuciopona B mpuponae, (GU3NUECKUEe M XHUMHYECKHUE
cBoiictBa (peakiuu ropenus). Oxcuabl. IIpumenenune kuciopoga. CrocoObl
MOJYYEHUs] KHUCJIOpoJa B Ja0OpaTopud U MPOMBIIUIEHHOCTH. Kpyrosopor
KHcIopoja B mpupojae. O30H — auioTporiHas MoauUKaIs KUCcaopoaa.

TernoBoit »hdexT XUMHUECKOW peakinK, TEPMOXUMHUUYECKHE YpaBHEHUS,
DK30M SHJOTEPMUYECKUE peakuuu. TOIUIHMBO: Yrojilb W METaH. 3arps3HEHUE
BO3/1yXa, YCWJICHUE TapHUKOBOTO 3 (ekTa, pa3pylieHue 030HOBOTO CIIOSI.

Bopopon — snemeHT m mpocrtoe BemiecTBO. Haxoxknenue Bomopona B
npupone, GuU3MYeCKMe ¢ XUMHYECKHE CBOWCTBA, TMPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u conu.

MosipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHCHHSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputelb. PacTBOpEL.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 10J1s1 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. (OCHOBaHUS.
Ponb pacTBOpOB B mpuposie U B XKU3HU 4esioBeKa. KpyroBopoT BoAbl B MPUPOIE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus nHeopranndeckux coeauHenuit. Oxkcuanl. Knaccudukarus
OKCHUJIOB:  cosieoOpa3yromniye  (OCHOBHBIC, KHCJIOTHbIE, aM(oOTepHble) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duszndeckue U XUMHYECKUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanusa. Krnaccudukarusi OCHOBaHUMN: IIENOYM W HEPACTBOPHUMBIC
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUYECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [loyyeHne oCHOBaHUM.

Kucnorel. Knmaccuduxanus kucinot. Homenknarypa kuciot. @usnueckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHocTM MetaiuioB H.H. bekerosa.
Ilony4yeHue KHUCIIOT.

Comu. Homenknarypa coseil. @U3H4ecKre U XUMHUYECKHE CBOMCTBA COJIEH.
[lonyuenue cosen.



['eneTnyeckas CBsI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIMHEHHUM.
Xumuyeckui 5KCnepumenm:

KaUuE€CTBEHHOE ONPEACIICHUE COAECP/KAHNS KUCIOPOJA B BO3IYXE, OJIYYEHHUE,
coOupaHue, pacrno3HaBaHWE U M3YUYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCJIOBHUS BO3HUKHOBEHUS U
MpPEKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oO0pas3laMu OKCHUIOB U
OMMCAaHWE WX CBOMCTB, MOJy4Y€HHE, COOMpaHUE, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJOpoJia (ropeHue), B3auMojeiicTBue Bojopoaa ¢ okcugom menu (II)
(BO3MOKHO HCIIOJIB30BaHUE BUJIEOMATEPHUANIOB), HAOIIOJICHHE O0pa3llioB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHHME OCOOCHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHOW PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J0JIel pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCIOJb30BAaHUE BHUJIEOMATEPUAIIOB),
uccleIoBaHue OOpa3lOB HEOPraHWYECKUX BEIIECTB PAa3UYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKU MHJUKATOPOB B PacTBOpax KUCIOT W IIEJIOUEH,
u3ydyeHue B3aumojeicTBua okcuga meau (II) ¢ pacTBOpoM CEpHON KHUCIIOTHI,
KUCJIOT C METajulaMHu, peakUWil HEeUTpaln3alyy, MOJIYYEHHE HEpPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
HKCHEPUMEHTANIbHBIX 33/lad MO0 TeMe «BakHeWllne KiIacchl HEOPraHUYEeCKHUX
COCIVHEHUI.

[lepnonnueckuit 3akoH U llepuoanueckas cucreMa XUMUYECKUX DJIIEMEHTOB
JA.N. Menneneea. CrpoeHHe aTOMOB. XHMHUYECKas CB3b. OKHUCIUTENBHO-
BOCCTAHOBUTEJBLHBIEC PEAKIINHT

[lepBbie MOMBITKK KiIacCU(UKAIMN XUMUYECKUX d3JeMeHTOB. [loHsaThe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOTeHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yroT aM(pOTEPHBIE OKCHUIbI
U TUAPOKCUJBI.

[lepnonmueckuit 3axoH. llepuonnueckas cucTeMa XMMHYECKUX DJIEMEHTOB
JAW. MenneneeBa. KoporkonepuogHas W JJIMHHONEpHOAHAsA  (HOPMBI
[Teproanueckoit cucrembl xumudeckux 3neMeHToB J[.1. Menaeneesa. [lepuoast u
rpynibl. PU3NYECKUN CMBICI MOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIbI
AJIEMEHTA.

Crpoenue aromoB. CocTaB aroMHbIX sjep. M30Tombl. DJIEKTPOHBL.
CtpoeHre 2JIEKTPOHHBIX O000JIOYEK aTOMOB MEPBBIX 20 XUMHYECKHUX SJIEMEHTOB
ITepuomnueckont cucrembl .M. MenneneeBa. XapakTepucTuka XHUMHUYECKOTO
AJIEMEHTA 10 €ro MnoJiokeHuro B [lepuoguueckoit cucreme .M. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS pajJdyca aTOMOB XHMHUYECKHUX 3JJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyIaM U Nepuoaam.

3nauenue llepumonnueckoro 3akoHa u llepuoguyeckoid  CUCTEMBI
XAMHUYECKUX 3JIEMEHTOB Ui Pa3BUTHS Hayku WU npaktuku. .M. Mennpenee —
YYEHBINA U TPAXKIAHUH.



Xumuueckass cBsi3b. KoBaneHTHast (MOJiApHAsE M HEMOJSpPHasi) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucieHus.  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii sxchepumenm:

U3y4yeHue oOpasloB BELIECTB METAJUIOB MU HEMETAJUIOB, B3aHUMOJICHCTBHE
TUAPOKCUJA [IMHKA C PACTBOPAMHU KHCJIOT M WIEJNOYEH, INPOBEICHHUE OIBITOB,
WUIIOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropenue, peakliMy pa3IoKeHUs], COETUHEHU).

9 KUIACC
BemecTBo M XMMHUYeECKasi peaKIus

[Tepunonnueckuit 3akoH. llepuoguueckas cucremMa XMMHUYECKUX 3JIEMEHTOB
JHA.N. MenneneeBa. CtpoeHre aToOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
XAMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPHUOJIOB, KW, KalblUs W HX
COCMHEHUM B COOTBETCTBMU C TIOJIOKEHHEM 3IJIEMEHTOB B llepuonnueckou
CUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BeniecTBa: BUIbl XMMUYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUUECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEIECTB.

Knaccudukanus XuMHUYECKHUX peakluuid MO pPa3jIudHbIM Mpu3HaKkaMm (1o
YHUCIIy U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3 (deKTy, 1o
U3MEHEHHUIO CTETNEHEH OKMUCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIUU, TEPMOXUMUIECCKIE
YpaBHEHHS.

[lonsiTue 0 ckopocTH XUMHuUecKol peakuuu. [loHsATHEe 00 0O0paTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonsarne o karanuse. [loHsTue 0 xumudyeckom paBHoBecun. DakTopsl,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pEAKIUU U TOJOKEHUE XUMHUYECKOIO
paBHOBECHSL.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE ~ PEAKIIMU,  AJIEKTPOHHBIN  OayiaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaKkuum. CocraBnenue YpaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUUA C  HCHOJB30BAHHEM  METOJIA
AIIEKTPOHHOTO OajaHca.

Teopust AJIEKTPOITUTHYECKON JIUCCOLAIHM. DIIEKTPOJIUTHI 51
HEJJICKTpouThl. KaThoHbl, aHHWOHBL. MexaHu3M JUCCOLMAMM BELIECTB C
pa3IMUHBIMU BUJAMU XUMH4YEeCKOM cBsizu. CreneHp auccouuannu. CUIbHBIE U
cia0ble JIEKTPONIUTHI. Peakiinu MOHHOTO OOMEHa. Y CJIOBHS MPOTEKAHUS PEAKITHMA



WOHHOTO OOMEHA, TIOJHBIE W COKpPAIIEHHBIE HWOHHBIC YPaBHEHUS PEAKIUH.
CBoiicTBa KHCJIOT, OCHOBAaHMW U COJied B CBET€ IMPEJCTaBICHUN 00
ANEKTPONIMTHUECKON Aucconuannn. KauecTBeHHbIe peakiuu Ha MOHbL. [loHATHE O
TUAPOJIU3E COJIEN.

Xumuueckuii sxchepumenm:

O3HAKOMJICHUE C MOJAEISMH KPUCTAJUIMYECKUX PEMIETOK HEOPTAaHUYECKUX
BCII[ECTB — METAIOB W HeMeTaIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopua HaTpusi), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEaKiuu
OT BO3JICUCTBHUS PA3IMYHBIX (PAKTOPOB, HCCIENOBAHUE AJIEKTPOIPOBOTHOCTH
pacTBOpOB BEUIECTB, MpolLEecca AUCCONUALINM KHUCIOT, WIEIOYEed U COJIeH
(BO3MOXXKHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKK  TNPOTEKAHHWS  peakluuid  HOHHOro  oOMeHa
(oOpa3oBanme ocaaka, BBIIEICHHUE Tas3a, oOpa3oBaHWE BOBI), OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiuu pasfioKEHUs, COCTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
6+aKcriepuMeHTaIbHBIX 33]1a4.

Hemerajubl IV — VII rpynn v ux coeaMHeHUs

[lomoxkeHne HEMETAUIOB B IEPUOAUYECKOM CUCTEME XMMHUYECKUX
sanemenToB J[.M. MenaeneeBa. OO1asi xapakTepucTuka rajoreHoB. Oco0eHHOCTH
CTPOCHHSI aTOMOB, XapakTEpHbIE cTerneHu okucieHus. CtpoeHue u (unyeckue
CBOMCTBA MPOCTBIX BEMIECTB — TaJIOT€HOB. XUMHYECKHE CBOWCTBA HA NPUMEPE
xjgopa  (B3aUMOJEWUCTBHME C  MeETaUlaMHM, HEMETaUlaMHu,  IIEJI0YaMM).
XmopoBonopoa. CoJiiHass  KUCIOTa, XHMHUYECKHE CBOICTBA, IMOJY4YEHHE,
IpUMEHEHHE.  JlelcTBHE XJOopa M XJOPOBOAOPOJAa HA OPraHU3M YEJIOBEKA.
Baxxnenimme Xja0puabl 1 ©X HAXO0XKJICHUE B TIPUPOJIE.

O6mras xapakrepuctuka 37eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe CTENeHW OkucieHusi. CtpoeHue u (U3MYECKHE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOJA U Cephbl. AJUIOTPONHBIE MOIU(PUKAIIMN KUCTOPOJa
U cepbl. XuMUYeckue cBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3MUYECKHEe W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W crnenuduyeckue). XHUMUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a TMOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAs PEAKLMS Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B TMPUPOJIC. XHUMHUECKOE
3arps3HEHUE OKPYXKAIOMIEH Cpellbl COCAMHEHUSAMH Cepbl (KUCIOTHBIC OXKIH,
3arpsi3HEHHUE BO3/IyXa M BOJIOEMOB), CITIOCOOBI €T0 TIPEIOTBPAIICHHUS.

OO6mrast xapakTtepuctuka 3MeMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHE B MPUPOJE,
bu3ndeckue U XuMrIeckue cBoiictea. KpyroBopor azora B npupojie. AMMHAK, €T0O



bu3nYecKue 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHrue u npuMenerne. Com aMMOHWS,
ux QU3NUECKUE U XUMUYECKUE CBOWCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MUYECKUE U XHUMHYECKUE
CBOMicTBa (0OIIME Kak TMpEeACTaBUTENS Kilacca KHUCIOT U crhenuduyeckue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
yno0peHnil. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COEIMHEHUSMH a30Ta
(KUCTIOTHBIE MOXAW, 3arpsA3HEHHE BO3AyXa, IMOYBBI U BoAoéMoB). Docdop,
annotpornuele Monupukammu docdopa, GuzNUECKUEe U XUMUYECKHUE CBOMCTBA.
Oxcun dochopa (V) m dochopHas kuciaora, (GU3NIECKHE U XHUMHUUICCKUE
cBoiicTBa, monydenue. HMcmonbzoBanue (ocdaroB B KadecTBE MUHEPAIbHBIX
ya00pEHU.

O6mas xapakrepuctuka 3aemMeHToB [VA-rpynnbl. OcOOEHHOCTU CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUS.  YIJIEpoA,  aJUIOTPOIHBIE
Moau(dUKALIUKM, pacIpOCTpaHEHHWEe B NpUpojae, (U3NYECKUE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumoreza rnoGanbHOrO NOTEIUICHUS KIMMaTa, I[MapHUKOBBIN
abdexT. YronbpHas KucaoTa U €€ cou, ux (U3NYECKue U XMMHUYECKUE CBOICTBA,
nojiyueHue U npumeHeHue. KauecTBeHHass peakuus Ha KapOOHATHOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHauanbHble TOHATHS 00 OpPraHMYECKHMX  BEHIECTBAX KaK O
COCIMHEHUSX yriepona (MeTaH, STaH, JITHICH, alleTWJeH, ITaHOJI, TJIUIEPHH,
yKCyCHasi kuciota). [IpupogHpie UCTOUHUKH YTIE€BOAOPOJAOB (YTrojb, MPUPOIHBIN
ra3, He(Th), MNPOAYKTHl HX TepepaboTku (OEH3UH), HUX PpOJIb B OBITY W
MPOMBINIUICHHOCTH. [loHsITHE O OMOJOTHYECKM BaKHBIX BEIECTBAX: KHUPAX,
Oenikax, yriieBoJax — M HUX POJIM B KU3HHM 4YeloBeKa. MarepuanbHOE €IUHCTBO
OpTraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUM.

Kpemuuii, ero @usnueckue W XUMHUYECKHE CBOMCTBA, IOJIYYEHUE H
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpencraBieHuss o0
okcuzae kpemuus (IV) u kpemuueBor kucinore. CUIMKAThl, X MCIOJb30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHeIne CTpoUTeNbHbIE MaTepHalibl: KEPaMHKa,
CTEKJIO, LIEMEHT, OeTOH, ene300eToH. IIpobiempl 6e30macHOrO MCIOJIB30BAHMS
CTPOUTEJILHBIX MaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuil SKCnepumMeHnm:

U3y4eHHUe 00pa3lloB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOM KUCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJI-MOHBI U HAOJIOJCHHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawmue (PU3NYECKHe W XUMHUYECKHE CBOMCTBA
raJlor€HOB M WX COEJUHEHHM (BO3MOKHO HKCIOJIb30BAHHE BUJIEOMATEPUAIIOB),
O3HAKOMJIEHHE C O0Opa3lamMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C



oOpasmamu  ceppl M €€  COeOAUHEHUSIMH  (BO3MOXKHO  HMCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa IMoJ JACUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHUMHUYECKUX CBOMICTB
pa30aBlIeHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha Cyibgart-
WOH W HaOJIOJieHHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HUECKUMU
cBOMcTBaMM a30Ta, (ochopa W HX coeauHEHUH (BO3ZMOKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAO0OpeHUH, MOoTydeHHE,
coOupaHue, pacno3HaBaHWE€ M M3YYEHHE CBOMCTB aMMHUaKa, M[POBEICHUE
KauyeCTBEHHBIX PEAKIM Ha MOH aMMOHHS U (ocdaT-uoH U W3yYCHHE NMPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbEO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYCHHE MOZENEN
KPUCTAJUIMUECKUX PEImETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTMBOra3a, MoJydyeHHe, COOMpaHue, paclio3HABAaHUE U U3y4YEHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHUE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-UOHBl W W3yYECHHE MNPU3HAKOB HUX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMUEN CHJIMKATHOM NPOMBINUIEHHOCTH, PELUIEHUE OSKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenume HeMEeTaIUIbl U UX COCIUHEHUS.

MeTajibl 4 MX COCAMHEHUS

OO611as xapakTepucTuKa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux nonoxeHus B llepronnueckol cucTeMe XUMHYECKHX dneMeHToB [[.M.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtammyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJIEKTPOXUMUYECKUH  PAX
HaMpsHKeHUH MeTauoB. OU3nyeckue U XMMUYECKUe CBOMCTBA MeTaiuioB. Oommue
criocoObl mosiydeHuss MeTayioB. lloHATHE O KOPpO3MHM METalIOB, OCHOBHBIE
cocoObl 3auMThl UX OT Koppo3uu. CruiaBbl (CTallb, YYTYH, AIOPAJIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH

[I{eounble MeTaIBL: MOJOKEHUE B [leproanueckoil CUCTEME XUMHYECKUX
anemeHToB .M. MenaeneeBa, cTpoeHME HMX aTOMOB, HAXOXKIAECHUE B IPUPOLIE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUABl HaTpuss W Kanusd. I[IprMeHeHHe MIEeNOYHBIX METAIOB U HUX
COCIMHEHUM.

[[lenouyHo3eMeNnbHBIE METAUIBl MAarHud W KaJIbLUUW: IIOJOXKEHUE B
[Tepuomuueckount cucreme xummuueckux anemeHtoB J[.M. MenpaeneeBa, ctpoeHue
MX aTOMOB, HaXOKJICHHE B Tpupoe. Pu3ndyeckre 1 XMMUYECKHE CBOMCTBA MarHus
U Kanpuuda. Baxseiiine coeauHeHUs Kainblus (OKCHUI, TUIPOKCHUMA, COJIH).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmomuHuii: nonoxenue B Ilepuogmyeckoid cUCTEeME  XUMHUYECKHUX
snementoB J[.MI. MeHueneeBa, CTpO€HHME aroma, HAXOXIAECHHE B MPUPOJE.
du3nyeckre 1 XMMUYECKUE CBONCTBA alfOMUHUSA. AMGBOTEpHbBIE CBOWCTBA OKCHIA
Y TUAPOKCHUA ATFOMUHUSI.



Kenezo: nonoxenue B llepuoguueckon cUCTEME XMMHYECKUX 3JIEMEHTOB
.. MenpaeneeBa, CTpO€HME aTOMa, HAXOXAEHHWE B mpupoac. dPusnueckue u
XUMHUYECKUe CBOMCTBA xkene3a. OKcubl, rTuApoKcu bl U coiu xkenesa (II) u xenesa
(IIT), mx cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii sxcnepumenm:

O3HAKOMJIEHHE ¢ oOpa3llaMH METaUVIOB W CIUIABOB, WX (DU3NIECKUMH
CBOMCTBaMH, U3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IPOLlECCa TOPEHUS JKeJe3a B KUCIOPOJIE
(BO3MOXXKHO  HCIOJB30BAHUE  BHUJIEOMATEPUAIOB), MPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEaKIMi HAa MOHBI (MarHus, KaJiblUs, aJIOMUHUS, [MHKA, Keye3a
(IT) m xenesza (III), mequ (II), HaGnroAeHNE U OMMCAHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxkunelue
METAJUJIbl K X COCIUHEHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa u martepuanbsl B NMOBCEIHEBHOM >KU3HM 4elloBeKa. be3omacHoe
MCIIOJIB30BaHUE BEILIECTB U XMMHYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHUUYECKUX 0KOTrax U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpY’Karollend cpefbl (mpenesibHas AOMyCcTUMast
KoHIeHTpalus BeecTB (nanee — [1JIK). Poib XxuMum B pemieHnu 3K0JI0rHYECKUX
nmpo0iaem



TEMATHYECKOE INTAHUPOBAHUE 8 KJIACC

Ne KounuvectBo | Conepxanne 00y4eHus OcHoOBHBIE BUABI JeITEJIHLHOCTH

n/n Pazpnen, Tema 4acoB o0yuaroumuxcst

Pa3zpen 1. IlepBoHaYaIbHBbIE XUMHYECKHE TIOHATHS

1.1 | Xumus — BaxkHas 00JacThb 5 IIpeamer xumun. Poinp XUMUM B )KU3HU PackpsIBaTh CMBICT N3y4aeMbIX TOHATUH.

CCTCCTBO3HAHUA U
HpaKTquCKOﬁ JACATCIIbHOCTH
YCJIOBCKA

yejoBeKka. XUMHUs B cucTeMe Hayk. Tena u
BeecTa. Pu3nyecKue CBOMCTBA BELIECTB.
ArperatHoe cocTosiHue BenecTB. [lonsTue o
METO/IaX [M03HaHUs B XUMUU. HucTsie
BerlecTBa U cmecH. CriocoObl pa3aeneHus
cMeceld. XMMHYECKUM SKCIIEPUMEHT:
JlemoHcTpauu:

3HAKOMCTBO C XMMHYECKOU MOCY/IOH, C
npaBUIaMy pabOTHI B 1aOOPaTOpUU U
npreMaMu o0palleHus ¢ J1abopaTOPHbIM
obopynoBanueM. dusznueckue CBOMCTBa
00pa3IoB HEOPTAHUYECKUX BEIIECTB —
METaJUIOB U HemeTasioB. CriocoObl
paszznenenus cmeceil (puabTpoBaHue,
BbINTapUBaHUE, TUCTUILIALUA,
xpomaTorpadusi).

JlaGopatopHsble onbITH: M3ydeHue u
onucanue (GU3NUECKUX CBOWCTB 00pa3loB
HEOpPraHMYECKUX BelecTs. M3yuenne
croco0o0B pa3zeneHus: cMecei (C MoMOILbIO
MarHuTa).

[TpakTiueckue paboThI:

Ne 1. IIpaBuna pa®otsl B 1abopaTopuu U
npu€MbI 0OpallIeHus C JaOOPaTOPHBIM

PackpeiBaTh posib XMMHUH B IPUPOJIE U )KU3HU
YesoBeKa, €€ CBA3b ¢ APYrMMU HayKaMu.
Pa3nuyarh yuCTBIE BEIIECTBA U CMECH;
OJHOPOAHBIE U HEOAHOPOIHBIE CMECH




000pyI0BaHUEM.

Ne 2. Paznenenne cmeceit (Ha mpumepe
OYHCTKHU TTOBAPEHHOU COJIH)
MPaKTUYECKOU

1.2

BermectBa u XuMH4ecKue
peakinuu

15

ATOMEI 1 MOJICKYJIbI. XHUMHUYECKHE JIEMEHTEI.

CHUMBOJIBI XMMHUYECKUX 31€MEHTOB. IIpocThie
U CJIO’KHBIE BeIeCcTBa. ATOMHO-
MOJIEKYJISIPHOE YUYEHHUE.

Xumuyeckasi popmyina. BaneHTHOCTh aTOMOB
XUMHUYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocrtaBa BemiecTB. OTHOCUTENbHAS aTOMHAs

Macca. OTHOCUTEIbHAs MOJIEKYJIIpHasi Macca.

MaccoBas 107151 XUMHUYECKOTO 2JIEMEHT B
COCITHCHHSIX

KonuuecTBo BemecTBa. Monb. MonspHas
Macca. B3auMoCBSI3b KOJIMUECTBA, MACCHI H
qrclia CTPYKTYPHBIX €IMHUI] BEIIECTBA.
Pacuéter mo opMyitaM XUMHIECKHX
COEMHEHUN.

du3ndecKre U XUMHYSCKUC SIBICHHUS.
XuMuyeckasi peakiust U e€ Mpu3HaKku. 3aKoH
COXPAHCHHS MAaCChI BENIECTB. XMMHUYECKUE
ypaBHeHus. Knaccudukaius XuMHYECKUX
peakiuii (CoeuHEeHus, Pa3I0KEHNUS,
3aMelIeHus, 0OMeHa).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

duznyueckre CBOMCTBa 00pa3IoB
HEOPraHMYECKUX BEIIECTB — METAJIIOB U
HEMETAJIJIOB.

duznyeckue siBieHus (T1aBIeHNe BOCKa,
TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE,

OnpenensaTh NPU3HAKY XUMUYECKUX PEaKIHi,
YCIIOBHSI UX MPOTEKAHMS.

OOBACHATH CYUIHOCTb (PU3HUECKUX U
XUMUYECKHX SIBICHUH C TOYKH 3PEHHs aTOMHO-
MOJIEKYJISIPHOTO YUEHHUS.

KnaccuguiupoBars XuMudeckue peakiuu (1o
YUCITY M COCTAaBY pearupyromux u
00pa3yroImmxcs BEIIECTB).

CocraBisath (hopMysIbl OMHAPHBIX BEIECTB 110
BAJICHTHOCTH U OIIPENIENIATH BAICHTHOCTD 110
(dbopMynaM BelecTs.

KOA(DPUIIMEHTHI B YpPaBHEHUSIX XUMUYECKUX
peaKuuu.

HabmtoiaTe 1 onuceIBaTh 0OBEKTHI IPU
MPOBEICHUH JIEMOHCTPALMH U 1aOOPaTOPHBIX
OTIBITOB.

[TpoBOIUTH BBIUMCIIEHUS 110 POpMyTIaM
XUMHYECKHX COSAMHEHUH U YPaBHEHUSIM
XUMHUYECKUX PeaKIuii.

[TpuMeHSTh eCTECTBEHHO- HAYYHBIE METO/IbI
MO3HaHUsA (B TOM 4HcIe HAOIOICHNUE,
MOJICIIMPOBAHME, IKCTIEPUMEHT M OCHOBHBIC
olepalyy MBICIUTEIbHON AEATEIbHOCTH
(cpaBHeHue, KiaccupuKaIys)

BeicTpanBath pa3BEpHyThIE MUCbMEHHBIE U
YCTHBIE OTBETHI C ONOPOH Ha WH(POPMAIIHIO U3
yueOHHKa U CIIPaBOYHBIX MaTepHAJIOB,
TPaAaMOTHO MCIIOJIb30BAaTh N3YYEHHBIN




KUIICHUE U KOHACHCAIIUS BOJIbI).
XuMuYeckue siBIeHus (TOpeHue CBeUH,
MIPOKATMBAHKE METHOM MPOBOJIOKH,
B3aUMO/ICVICTBUE COJIbI WIIM MEJIa C COJITHOM
KHCIJIOTOM).

Habmtoienue npru3HakoB MPOTEKAHUS
XUMHUYECKUX peakiuil (pa3ioxeHue caxapa,
B3aMMO/ICVCTBUE CEPHOUN B3aUMOJECHCTBHUE
CEPHOU KUCIIOTHI C XJIOPUAOM Oapus,
MOJIyYEHHUE U PA3JI0KEHUE THAPOKCUIA MEIU
(II) mpu HarpeBaHuM, B3aUMOICHCTBHE JKee3a
¢ pactBopom cosa Meau (11).

OnbIThI, HJUTFOCTPUPYIOLIUE 3aKOH
COXPAHEHHUSI MACCBHI.

MIOHATUIHBIN anmnapar Kypca XuMuu

Hroro no pasaceiny
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Paznen 2. BaxxHeiiiune npeacran

HTECJIH HCOPTraHUYCCKUX BEIIECCTB

2.1

Boznyx. Kucnopon.
ITousTie 00 OKCHIaX

6

Boznyx — cMeck ra3os. CocTtas Bo3ayxa.
Kucnopos — a1eMeHT 1 pocToe BEIIECTBO.
HaxosxneHue kucnopoa B IpUpo/Ie,
¢du3nvecKkrue 1 XUMHYECKHE CBOWCTBA
(peaxmuu ropenus). Oxkeuapl. [Ipumenenue
kucioposia. CriocoOs! MOIy4eHHUsT KUCIOPOa
B JIa0OPaTOPUU U MPOMBIIIICHHOCTH.
Kpyrosopot kucinoposaa B npupozae. O30H —
IIOTPONHAst MOIM (UKL KHCIOPOa.
TennoBoii 3pPpexkT XUMUIECKOHN peaKInu,
TEPMOXUMHUYECKHE YPABHEHUS, 9K30- U
OHJIOTEPMHUYECKHE PeaKInu. TOTUMBO: Yroib
U MeTaH. 3arps3HeHue Bo3/lyXa, YCUJICHHUE
apHUKOBOTO 3¢ deKTa, pa3pynieHue

Hcnonp30BaTh XMMUYECKYHO CUMBOJIUKY JUIS
cocTaBiieHUs! OPMYJT BELIECTB, MOJIEKYJISIPHBIX
YPaBHEHHH XMMHYECKHUX PEAKIIUN C y4aCTHEM
KHCIIOpO/1a.

XapakTepHu30BaTh (OMHUCHIBATH) COCTAB
BO3/1yXa, (pU3ndecKre U XMMHUUECKHUEe CBOMCTBA
KHCJIOPO/1a, CIIOCOOBI €ro MOTyYeHus,
IIPUMEHEHNE U 3HAaU€HHE B IPUPOJIE U JKU3HU
4eJI0BEKA.

CpaBHUBATh peaKIK FTOPEHUS U MEJIEHHOTO
OKHCJICHHUS.

OOBACHATDH CYLTHOCTh HKOJIOTMUECKUX
CnenoBath npaBuiaM 6e30MacHOR MpobieMm,
CBS3aHHBIX C 3arpsi3HEHHEM BO3]lyXa. padOThI B




030HOBOT'0 CJIOS.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

KauecTBenHO€ onpeneneHre coiepkanus
KHUCJIOpOJa B BO3yX€

[Tonyyenue, cobupanue, pacro3HaBaHUE U
U3ydeHHe CBOMCTB Kuciopona. Habmonenue
B3auMOJIeUCTBUS Xumuueckuii
IKCnepumenm:

Jlemoncmpayuu.

KauecTBeHHOE OomnpeniesieHne conepKaHus
KHCIJIOPOJIa B BO3/1yX€

[Tonyyenue, coOupanue, pacrno3HaBaHue U

U3y4eHUE CBOMCTB kuciopoaa. Habmonenue
B3aMMO/ICHCTBHS BEILIECTB C KUCIOPOJIOM U
yCIIOBHSI BOBHUKHOBEHUS U MTPEKPAILIEHUS
ropeHus (moxapa).

Jlabopamopmuwiii onvim:

O3znHakomMieHue ¢ 00pa3laMu OKCHIOB U
OIMCAHUE UX CBOMCTB.

Ipaxmuueckas paboma:

No 3. [Tonyuenue u coOupanue KHCIOPOa,
M3Yy4YEHUE €ro CBOMCTB.

Buviuucnenus:

MOJIEKYJIIPHOM MacChl KUCIOPO/a U 030HA Ha
OCHOBaHWHY aTOMHOM MacChl XHMHUYECKOTO
AJIEMEHTA;

KOJIMYECTBA, MACChI BEIIECTBA 110 YPAaBHEHUSIM

XHUMHUYCCKUX pCaKI_II/Iﬁ

71a00paTOPHUU IIPU UCTIONIB30BAHUM XUMHUYCSCKON
HOCY/IbI U 000PYIOBaHUS, & TAKXKE PABUIIAM
oOpaleHus ¢ TOPIOYNMH BEIIECTBAMH.
[TnaHUpOBaTh U OCYILECTBISATh HA TPAKTHKE

XUMHUYCCKUEC SKCIICPUMCHTHI,

IIPOBOJIUTH HAOJIOIEHNUS, J1e/1aTh BBIBO/BI 110
pe3ynbTaTaM 3KCIIEPUMEHTA IIPU IIPOBEICHUH
71a00paTOPHBIX OIBITOB U MPAKTUYECKON
paboTHI.

BbIuucnsaTe KOIM4ecTBO BelecTBa, 00bEM ra3a
o popmyram.

VY4acTBOBaTh B COBMECTHOI padoTe B rpymie.
BeicTpanBath pa3BEPHYTHIE MMCbMEHHBIE U
YCTHBIE OTBETHI C ONOPOH Ha WH(POPMAIIHIO U3
yueOHUKa U CIPAaBOYHBIX MAaTEPUAJIOB,
I'PaMOTHO MCIOJIb30BaTh U3Y4ECHHBIN

MOHATUIHBIN anmnapar Kypca XuMuu




2.2

Bonopon. Ilonarue o
KHCJIOTaxX U COJISIX

Bonopoa — anemMeHT ¥ mpoCcToe BEIIECTBO.
Haxoxenue Bogopoaa B pUpoJe,
buzHUYeCcCKre U XUMUIECKIE CBOMCTRA,
pUMEHEeHHe, criocoObl nonydenus. Kucnorsr
u conu. Mousipabiii 006EM Ta30oB. Pacuérer mo
XUMUYECKUM YpaBHEHUAM. XUMUYECKUI
AKCIIEpUMEHT: [leMoHCTpauuu:

[Tonyuenue, cobupanue 1 pacro3HaBaHUE
BOJIOpOJA.

B3auMozeiicTBue BoAOpoaa ¢ OKCUIOM MEAN
(.

JlaGopaTopHBI OTIBIT:

B3anmoneiicTBre KUCIOT ¢ METAJJIaMH.
[TpakTuueckas pabora:

Ne 4. [Tonyuenue u cobupanue BOopoaa,
M3Yy4YEHUE €ro CBOMCTB.

Breruucnenusi: 00b€Ma, KOTUYECTBA BEIIECTBA
ra3a 1o ero M3B€CTHOMY KOJIMYECTBY
BEIECTBA UK 00BEMY; 0OBEMOB ra30B IO
YPaBHEHUIO PEaKIIMN Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIECHUH Ta30B

PackpeiBath CMBICT H3y4aeMbIX TOHATHI U
MPUMEHSITh 3TU MOHATHUS PU OMUCAHUU
CBOMCTB BEILECTB U UX IIPEBPALLECHUMN.
Xapaktepu3oBaTh (ONMUCHIBATh) (PU3UICCKUEC U
XMMUYECKHE CBOWCTBA BOJOPOAA, CIIOCOOBI €T0
nosydeHus1, npumeHenue. Codbuparts mpudop
JUI IOJy4eHus: Bojoposa. Vicronap3oBarh
XUMHUYECKYIO CUMBOJIUKY IS COCTaBIICHUS
(dbopMyIT BENIeCTB, MOJICKYIISIPHBIX YpaBHCHUN
XUMHUYECKUX PEaKIHid ¢ y4aCTHEeM BOJOPO/Ia.
BBIMHCISATE MOJISIPHYIO MacCy BEIIECTB;
KOJIMUECTBO BEIECTBA, 00bEM rasza, Maccy
BemiecTBa; [I[poBoIUTE pacyEThl MO
YPaBHEHUSAM XMMHYECKHUX PEaKIIHA:
KOJINYECTBA, 00bEMA, MacChI BEIECTBA IO
M3BECTHOMY KOJHUYECTBY, 00bEMY, Macce
peareHTOB WU TPOAYKTOB PEaAKIIHH.
CrnenoBath npaBuiiaM 6e301MacHO paboThI B
71a00pPaTOPHUH TTPH UCITOJIE30BAHUH XHMHYCCKOH
MoCyAbl U 000pYyIOBaHUS, a TAK)KE TpaBUIIaM
oOpalleHus ¢ TOPIOYUMH BEIICCTBAMH B OBITY.
[InannpoBaTh U OCYIIECTBIATH HA TIPAKTUKE
XUMHUYECKHE SKCIIEPUMEHTHI, IIPOBOIUTH
HaOI0IeHUs, IeJIaTh BBIBOJIBI 110 pe3yIbTaTaM
AKCIEPUMEHTA. Y4aCTBOBATh B COBMECTHOM
pabote B rpynmnax

2.3

Bopa. PactBopsl. [lonsitue 06
OCHOBAaHUSX

dusnyeckue cBoMcTBa BOAbI. Boaa kak
pacTBOpUTEINIb. XUMHUECKHE CBOMCTBA BOBI.
OcHoBanus. PactBopsl. Posib pacTBOpOB B
MPUPOJIE U B )KU3HU YenoBeka. Kpyrosopot
BOJIbI B MPUPO/IE. 3arpsI3HEHHE MPUPOTHBIX
BoJ. OXpaHa U OYUCTKA NPUPOJHBIX BOJ.
Hacepiienabie 1 HEHACHIIICHHBIC PACTBOPHI.

PackpbIBaTh CMBICT H3y4a€MbIX TOHATHI 1
IIPUMEHSATD 3TH IOHATHUS [IPU ONUCAHUU
CBOMCTB BEILIECTB U UX IIPEBPALLECHUMN.
XapakTepu3oBarh (pU3NUECKHE U XUMHUECKUE
CBOICTBA BO/JIbI, €€ POJIb KaK pACTBOPUTEIS B
MPUPOJHBIX Mporeccax. COCTaBIATh
YpaBHEHUSI XUMHYECKHUX PEAKIIUN C YHaCTHEM




PactBopuMoOCTh BemecTB B Boje. MaccoBas
JIOJIsl BEILIECTBA B PAacTBOpE. XUMHUYECKHUI
SKCIIEPUMEHT:

JleMoHCTpamuu:

PacTBOpeHUE BElIECTB ¢ Pa3IMUHON
PacTBOPUMOCTBHIO.

B3anmoneiictBre BoAbI ¢ METAIIAMU
(HaTpUEM M KaJIbITUEM).

UccnenoBanue pacTBOPOB KUCIOT U IIEJIOYEH
C IOMOILBIO UHAUKATOPOB.

JlaGopaTopHbI€ OTBITHI

HccnenoBanne ocoOeHHOCTEN pacTBOPEHUS
BEILIECTB C PA3JIMYHON PACTBOPUMOCTBIO.
[IpurotoBieHUEe pacTBOPOB C ONPEACIEHHOU
MAaCCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA.
[TpakTuueckas pabora

Ne 5. ITpuroroBieHue pacTBOPOB €
OnpeneNEHHON MacCOBOU 10EN
pacTBOPEHHOTO BEMIECTBA.

XUMUYECKHE

BOJIbl. OOBSACHATH CYITHOCTD SKOJIOTUYECKUX
po0JeM, CBA3aHHBIX C 3arps3HEHUEM
IPUPOJHBIX BOJI, CIIOCOOBI OYMCTKU BOJIBI OT
IIPUMECEH, MEPHI 110 OXPAHE BOJ OT
3arpsi3HeHus. [lmanupoBaTh U OCYILECTBIISIT
Ha MPAaKTUKE XUMUYECKHE SKCIIEPUMEHTBI,
IIPOBOAMTDH HAOIIIO/IEHUS, 1€TaTh BHIBOABI 10
pe3yJibTaTaM 3KCIIEpUMEHTA IPU IIPOBEACHUH
71a00PATOPHBIX OMBITOB U MPAKTUUECKON
pabotsl. CietoBath paBuiaM 6€30MaCHOMN
paboThI B 1a0OpaTOpUu P UCTIOIB30BAaHUN
XUMUYECKOH MOCYABl K 000py10BaHHUS.
[IpoBOAUTDH BHIYMCIEHUS C IPUMEHEHHEM
MIOHSTHSI «MaccoBas JOJIs BELIECTBA B
pactBope». BeicTpauBath pa3BEpHyTHIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOIl Ha
nH(pOpPMaLIKIO U3 YU€OHUK HCII0JIb30BATh
M3YYEHHBIN MIOHATUIHBIN alapar Kypca
XUMUH.

2.4

OCHOBHBIE KJIACCHI
HEOPraHMYECKUX COCAMHEHUN

11

Knaccudukanus HeopraHnyeckux
coenunenuit. Oxcunpl. Kiaccudukanus
OKCHJIOB: COJIEOOpa3yroIue (OCHOBHEIE,
KHCJIOTHBIE, aM(OTEpHbIE) U
HecoJieoOpa3yromue. Homenkiarypa
OKcuA0B. PU3NYECKUE U XUMUUECKHE
CBoOICTBa OKCHAOB. [loydeHne okcuIoB.
OcnoBanus. Knaccudukanus ocHOBaHUI:
1IEN0YN U HEPACTBOPUMBIE OCHOBAHUS.
Homenkiiatypa ocHoBaHuii. Puznueckue u
XUMHYECKHE CBOWCTBA OCHOBAHUM.
ITonyuenne ocHoBanuii. Kuciotst.
Knaccudukanms kucinor. Homenkiarypa

KinaccudumupoBats n3ydaembie BEIIECTBA 110
cocTaBy U cBoiicTBaM. CoCTaBIATh (YOPMYJIbI
OKCHJIOB, KMCJIOT, OCHOBAaHWI, CONEH 1
Ha3bIBaTh UX IO MEXIYHAPOIHON
HoMeHKJarype. [Iporno3upoBarte cBolcTBa
BEIIIECTB HA OCHOBE OOIINX XUMHUUECKUX
CBOICTB M3yYEHHBIX KJIACCOB/TPYIII BEIIECTB,
K KOTOpBIM OHH OTHOCATCH. COCTaBJ'ISITI)
MOJIEKYJIIPHBIE YPABHEHMS PEAKIINH,
WJUTIOCTPUPYIOIINX XUMHUYECKHUE CBOMCTBA U
CHOCO6BI HOJ'Iy‘-IeHI/Ifl BCIIICCTB Hsyqume




KUCIO0T. PU3NYECKUE U XMMHUYECKUE
CBOMCTBA KUCJIOT. Pl aKTUBHOCTH METAJIJIOB
H.H. bekerosa. [lonyuenue kucnor. Comu.
Homenknarypa coieit. duznueckue u
XUMHYECKHE CBOMCTBA conel. [lonyuenue
coisieid. ['eHeTHUecKas CB3b MEXKIY KIIaCCaMU
HEOPraHWYECKUX COCIMHEHUN. XUMUYECKUI
AKCIIEPUMEHT:

JleMoHCTpanyu

O0pa3ibl HeOPraHUYECKUX BEIECTB
pa3IMYHBIX KJIACCOB.

OnBIThL, WJUTFOCTPUPYIOLIUE XUMUYECKUE
CBOICTBa KJIaCCOB HEOPTaHUYECKUX BEIECTB.
JlabopaTopHbIE ONBITHI

Omnpenenenue pacTBOPOB KUCIIOT U LIEJIOUEN €
MIOMOILIbIO UHANKATOPOB.

N3yuenune B3auMOIEUCTBUS KUCIIOT C
MeTaJUIaMH, pEaKIUi HEUTpanu3aiiu.
B3anmoneiicTBre pactBopa CEpHOM KUCIOTHI C
okcusom meau (II).

[TonyueHne HEpacCTBOPUMBIX OCHOBAHUH.
BrITeCHEHNE OTHOTO MeTallla IPYTUM U3
pacTBopa COJH.

[TpakTudeckas pabota

Ne 6. Pemienne sxcniepuMeHTaNbHBIX 3314 110
TeMe «BaxkHel1ne KJ1acchl HEOPraHUYECKUX
COCTUHEHUINY.

Boluncnenus: mo ypaBHEHUSIM XUMHUECKOU
peaxuu: KOJIMYeCcTBa BeIlecTBa, 00bEMa,
MAaccChbl 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WIH MPOTYyKTOB
peakuuu

KJIACCOB/TPYIII, a TAK)KE MOATBEPIKIAIOIINX
TEeHETUYECKYIO B3aUMOCBSI3b MEXK/1Y HUMH.
ITpon3BOIUTH BBIYUCIIEHUS 110 YPABHEHUSIM
XUMHUUYECKUX peakiuil. [Imanuposars u
OCYIIECTBJIATh HA IPAKTUKE XMMHUYECKHE
HKCIEPUMEHTBI, IPOBOIUTH HAOIIOACHNU,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM dKCIIEPUMEHTA
IIPU IPOBEICHUH JTa00PATOPHBIX OIBITOB
pakTH4eckux padot. CieaoBars npaBuiiaM
6e3omacHoii paboThl B T1abopaTopuu 1pu
MCII0JIb30BaHUU XUMHUYECKOM MOCY/Ibl U
o0opynoBanus. BeicTpauBaTh pa3BEpHyThIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOIl Ha
uHpOpMaLHIO U3 y4eOHUKA U CIIPABOYHBIX
MaTepuasoB, FPaMOTHO UCIOJIb30BaTh
M3Y4YEHHBIN NOHATUIHBIN ammapar Kypca
XUMHH




Hroro no pazaeny
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Pa3znea 3. llepuoagnueckuii 3axoH u [lepuoguyeckas cucrema xummuueckux 3jeMmeHToB JI. U. MenneneeBa. CtpoeHue arToMoB. XUMHYECKAast
cBsI3b. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN
3.1 [Tepuonnueckuii 3aKOH U 7 [TepBbie MOMBITKY KIacCUPUKAITIT PackppIBaTh CMBICIT IEPUOTUIECKOTO 3aKOHA.

Ilepuonnueckas cucrema
XHUMHUYECKHX djiemeHToB /I, M.
MenneneeBa. CtpoeHue atroma

XUMHUECKUX 31eMeHTOB. [loHsTHEe O rpynmax
CXO/IHBIX 3JIEMEHTOB (I1I€JI0YHbIE U
I1EJI0YHO3EMENbHbIE METAJUIbI, FAJIOI€HBI,
WHEPTHBIE ra3bl. JJIIEMEHTBI, KOTOPBIE
00pa3yroT aMmpOoTepHBIC OKCHJIBI 1
THJIPOKCHUIBI.

Ilepnonnueckuit 3akoH. [lepuonnueckas
CUCTEMA XUMHUYECKHX ieMeHToB [I.1.
MenneneeBa. Koporkonepuonnas u
JUIMHHOTIepuoaHas Gpopmsl Ileproanueckoit
CHUCTEMBbI XUMHUUYECKUX 3jieMmeHToB J[.1.
Menneneesa. [lepuonpl v rpynmsl.
@U3HYECKUI CMBICI IOPSAIKOBOIO HOMEPA,
HOMEPOB MEPUO/Ia U TPYIIIHI JIEMEHTA.
Crtpoenue atoMoB. CocTaB aTOMHBIX SIZIED.
N3oTonsl. Dnektponsl. CTpoeHMe
AIIEKTPOHHBIX 000J04YEK aTOMOB MepBbIX 20
XUMHUYECKUX 31eMeHTOB [leproanueckoit
cucremsl J[.M1. MenneneeBa. XapakTepucTuka
XUMHUYECKOTO 3JIEMEHTA IO €T0 MOJIOKEHUIO B
Ilepnonnueckoii cucreme [I.11. Menneneena.
3aKOHOMEPHOCTH U3MEHEHMSI paJlyca aTOMOB
XUMHUYECKHX 3yieMeHToB. [leproauueckas
cucTemMa xumuueckux aemenTos /1. U.
MenneneeBa. CtpoeHue atoma

XUMHUYECKUH IKCIIEPUMEHT:

JleMoHCTpamuu:

BzaumogeiictBue THAPOKCH A NWUHKA C

OnuceiBaTh CTPOEHUE TAOIUILIBI
«Ilepronnyeckas cucreMa XUMHUYECKUX
anemenToB J[.M1. MenneneeBa». MoaenupoBath
CTPOCHHUE aTOMa, SHEPreTUUYECKUX YPOBHEH U
[OlypOBHEN MPY NOMOIIY PUCYHKOB,
3JIEKTPOHHBIX KOHPUTypalMi U 3JEeKTPOHHO-
rpaduueckux Gopmys. [ToscHATE puznyecKuit
CMBICJI HOPSIIKOBOTO HOMEpa, HOMEPOB
nepuoja U rpymibl AJIEMEHTA.
XapakTepu30BaTh XUMUYECKUE 3JIEMEHTHI
IIEPBBIX TPEX MEPUOAOB, KAIUN, KAIBIWN U UX
COEJIMHEHUS 110 MIOJIOKEHUIO B
ITepnonnueckoii cucreme [1.1. Menneneesa.
OOBsACHATH 00IIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB XUMHUECKHUX AJIEMEHTOB
(U3MeHeHHe paJluyCcoB aTOMOB,
ANIEKTPOOTPHULIATETLHOCTH, BAJIGHTHOCTH) U UX
COCIMHEHUI B IIpefeax MajbIX IEPUOIOB U
IJIaBHBIX MOATPYII € YUETOM CTPOEHUS UX
aTOMOB. Y4acTBOBaTh B COBMECTHOM padoTe B
nape wiu rpymnmne. BeictpanBath pa3zBEpHYThIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOIl Ha
nH(pOopMaLKIo U3 yUeOHUKA U APYTUX
MCTOYHUKOB, B TOM uncie MHTepHeTa




pacTBOpaMM KHUCIIOT U LIETOYEH.
MonenupoBaHe CTpPOECHUS MOJIEKYN TPH
MIOMOIIM PUCYHKOB, MOJICTICH, SJIEKTPOHHBIX H
CTPYKTYpHBIX (hopmyi. Tabmuna
«[lepuonuyeckasi ciCTeMa XUMHUYECKHX
anemenToB /.M. MenaeneeBay.
JlabopaTopHbIE OMBITHI

O3znakomiieHHe ¢ 00pa3liaMu METAJIOB U
HEMETaJUIOB.

3.2 XuMHYecKas CBS3b. 8 Xumnueckas cBa3b. KoBanentHas (nosisipaas | Mcnosnb30BaTh XUMUYECKYIO CUMBOJIUKY JJIS
OKHCIHUTENBHO - U HeToJsIpHast) CBS3b. coctapnieHus: GOpMyIl BEUIECTB, AIEKTPOHHOTO
BOCCTAaHOBUTEJIbHBIE PEAKIIUU DNEeKTPOOTPULIATENIBHOCTh XUMUYECKUX OanaHca peakuuid. OnpenensaTs CTeNeHb
8 snemeHTOB. MloHHas cBsi3b. CTEneHb OKHCJICHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB 110
OKHCIICHUS. (dbopmynaM U cOCTaBIATH POPMYIIEI OMHAPHBIX
OKHMCIUTEIBHOBOCCTAHOBUTEBHBIE PEAKIIUU. | COEAMHEHUM 110 CTENIEHU OKUCIIEHUSI aTOMOB
IIpoueccsl OKUCIEHUS U BOCCTAHOBJICHUS. XUMHUYECKHX 3JIeMEHTOB. OnpenensiTh
OxuCcIuTENN U BOCCTAHOBUTENN. XUMHUYECKUN | OKHCIUTENb U BOCCTAHOBUTEINb. PaccTaBisATh
HKCIIEPUMEHT: N3y4YeHHE 00pa3l0B BEIIECTB KO3 (HULIUEHTHI B CXEMaX IPOCTBIX
METaJUIOB U HEMETAIIIIOB, B3aUMOJEHCTBUE OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKLIUN
TUAPOKCHUIA IMHKA C paCTBOPaMU KHUCIIOT U METOJIOM 3JIeKTpOHHOro Oananca. Habmonars
LIEJI0YEH, IPOBEECHUE OIIBITOB, XMMHYECKHE OTBITHI 110 IIJIaHYy, AHAJIM3UPOBATh
WJUTIOCTPUPYIOIINX MPUMEPBI OKUCIUTENBHO- | U AenaTh BbiBObI. Mcnions3oBaTe UKT most
BOCCTAHOBUTEJIbHBIX peakiuii (ropeHue, CO3J1aHUs MOJICJIEH, TOATOTOBKH IIPE3ECHTALINM,
peaKuy pas3ioKeHUs, COETUHEHUS). JTIOKJIAJ0B 110 TeMe. BeICTpanBaTh pa3BEPHYyTHIE
XUMHUYECKUH IKCIIEPUMEHT: IIACbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha
JemoHcTpanuu: nH(pOopMaLKIo U3 yUeOHUKA U APYTUX
OnBITHI, HIUTFOCTPUPYIOLIUE IPUMEPDI HUCTOYHMKOB, B TOM uncie Marepuera
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI
(ropeHue, peakIy pa3ioKeHus, COeTUHEHNS)
Hroro no pazneny 15




PesepBHOE Bpems

OBIIEE YHUCJIO YACOB I1IO | 68
ITPOI'PAMME
TEMATHYECKOE IINIAHUPOBAHHUE 9 KJIACC
Ne KoumnuectBo | Conepxanue o0yyenust OcHOBHBIE BHIBI JeATEJIbHOCTH
n/n Pa3nen, Tema JacoB o0yuarouuxcst
Pa3znes 1. BeniecTBO M XUMH4YeCKHEe peaKIun
1.1 [ToBTOpeHwue u yriayodieHue 5 [Tepuonnueckuii 3akoH. [lepuoanueckas XapakTepru30BaTh XUMUYECKHUE DJIEMEHTHI

3HAHU OCHOBHBIX Pa3/EeIOB
Kypca 8 Kkiacca

cUcTeMa XUMMHYECKuX 3aeMeHToB J[.1.
MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHUUYECKHUX DIIEMEHTOB IEPBBIX TPEX
MEPUOJI0B, KM, KAIBLUS U UX COSIUHECHHI
B COOTBETCTBHHU C IIOJIO)KEHHEM 3JIEMEHTOB B
[Tepuoanyueckoil cucTeMe U CTPOCHUEM UX
aTomMoB. CTpOEHHE BEIIECTBA: BUIbI
XAMHYECKOMN CBSA3U. THUIBI KPUCTATITNYECKUX
PELETOK, 3aBUCUMOCTD CBOMCTB BELIECTBA OT
THUNA KPUCTAINTMYECKOMN PEIIETKN U BUA
xummudeckon cBsizu. Knaccudukanus u
HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB.
XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSILIUXCA K Pa3jIMYHbIM KJlaccam
HEOPraHWYECKUX COCTMHEHUM, TE€H
XUMHUYECKUN dKCIIEPUMEHT:

MEPBBIX TPEX MEPUOJIOB, KAJUSA U KaJIbLUS 110
uX nojoxxeHuto B Ilepuonnueckon cucreme /1.
U. Menneneesa. Knaccugunuposats u
Ha3bIBaTh HEOPTaHUYECKHUE BEILIECTBA
M3YYEHHBIX KilaccoB. OnuceiBaTh 0011e
XMMHUYECKHE CBOMCTBA BELLIECTB Pa3INIHBIX
KJIaCCOB, OATBEPKAATh CBOMCTBA IPUMEPAMU
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUYECKUX
peakuuii. OnpenensTh BUJ XUMHUYECKON CBSI3H
Y TUI KPUCTAJNINYECKON PEIIETKU BEIIECTBA.
[Iporno3upoBarh CBOMCTBA BENIECTB B
3aBHCHMOCTH OT UX CTpoeHHs. BricTpanBarhb
pa3BEPHYTHIE NICBMEHHBIE U YCTHBIE OTBETHI C
oTIopoil Ha MH(POPMAIIHUIO U3 YUeOHUKA U
CIIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO
HCIIOJIB30BATh N3yYEHHBIN MOHITHIHBIN
annapar Kypca XUMUU




JleMoHCTpauu:

03HAKOMJICHHE C MOJEJIIMUA KPUCTAILTTUIECKIX
PEmETOK HEOPTaHMYECKUX BEIIECTB —
METaJUIOB W HeMeTasuioB (rpaduTa u amMasa),
CJIOXHBIX BEILECTB (XJIOpUAa HATPHsL)
I'eTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB.

1.2

OcHOBHBIE 32aKOHOMEPHOCTHU
XUMHYECKUX PeaKIni

Knaccugukanus XuMHUUeCKuX peakiuii o
pas3IMYHBIM NIPU3HAKaM (II0 YUCITY U COCTaBY
Y4acCTBYIOUIMX B PEAKIUH BEILECTB, 10
TerI0BOMY 3G (}EKTy, M0 U3MEHEHUIO
CTENIEHEW OKHCIEHMSI XUMHUUECKHUX
3JIEMEHTOB, O 0OPATUMOCTH, 110 YYaCTHIO
KatanuzaTopa). IK30- U SHIOTEPMUUECKHUE
peakuuy, TepMOXUMUYECKUE YPABHEHHUS.
ITonsiTHE O CKOPOCTH XMMHYECKOW pEaKINH.
[TonsiTre 006 0OpPaTHUMBIX M HEOOPATHMBIX
XUMHUYECKHX peakuusx. [lonarue o
TOMOT'E€HHBIX U I€TEPOr€HHBIX PEAKIUAX.
ITonsTne o xkaranuse. IloHsTHE O XUMHUYECKOM
paBHOBecHH. DaKTOPBI, BIUAIOLIUE HA
CKOPOCTh XUMUYECKOM peaKkuy U MOJI0KEHHUE
XUMHUYECKOTO paBHOBecUs. OKUCIUTEIBHO-
BOCCTAHOBUTENbHbBIE PEAKIIMH, DJIEKTPOHHBII
0ajaHC OKHCIUTEIbHO-BOCCTAHOBUTEIbHON
peaxuu. CocTaBieHue ypaBHEHUN
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN
C UCIOJIb30BaHMEM METO/1a AIEKTPOHHOTO
Oananca. XUMHUYECKUI SKCTIEPHUMEHT:
JleMoHCTpamuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMUYECKON PEaKUU OT BO3IAECHCTBUSA
pa3NIuYHbIX (PaKTOPOB.

OnBITHI, HWJUTIOCTPUPYIOLTUE TPUMEPDI

PackpsIBaTbTh CMBICIT U3Y4a€MBbIX ITIOHATUN U
IIPUMEHATH 3T MOHATHUS IIPU OIMCAHUU
CBOMCTB BEILIECTB U UX IIPEBPALLECHUMN.
KnaccugunupoBars XuMH4ecKUe peakLuy 110
pa3IMYHBbIM PU3HAKAM. Y CTaHABIINBATh
3aBHCHUMOCTb CKOPOCTH XMMHUYECKOHN peaKkLuu
OT Pa3IUYHBIX (akTopoB. [I[porHo3upoBaTh
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX
IIPEBPAILECHUI B Pa3JIMYHBIX YCIOBHSIX.
Onpenenars OKUCIUTENb U BOCCTAHOBUTEID B
OBP. CocTaBisTh 2JIEKTPOHHBIN OalaHC
peaxkuuu. [Ipou3BOINUTE BEIYUCIEHUS 110
XUMHYECKUM YPaBHEHUSAM. Y 4YaCTBOBATh B
COBMECTHOM paboTe B mape WiM rpymnre. 1
YCTHBIE OTBETHI C ONOPON Ha MH(OpMaLHIO U3
yueOHHKa U CIIPAaBOYHBIX MAaTEpHAJIOB,
I'PaMOTHO MCIOJIb30BaTh U3Y4ECHHBIN
MOHATUMHBIN amnmnapar Kypca XuMuu
BeicTpanBathe pa3BEpHYThIE IMCbMEHHBIE




OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKINI
(ropeHue, peakIu pa3IoKeHHUs,
COCIMHECHMUS).

Brrancnenms:

KOJINYSCTBA BEIICCTBA,

00bEMa U MacChl peareHTOB WM MPOIYKTOB
M0 YPaBHEHUSIM XUMHUYECKUX PEaKIUil

1.3

DIIEKTPOTUTHIECKAs
JccorHanus. XuMUYECKUe
peakuu B pacTBOpPax

Teopust NEKTPOIUTUUECKON TUCCOIHAITIH.
DJIEKTPOJIUTHI K HEJIEKTPOJIUTHI. KaTHOHBI,
aQHMOHBI. MEeXaHU3M JTHUCCOLHMAIIMN BEIIECTB C
Pa3IMYHBIMU BUJIAMH XUMUYECKOU CBSI3H.
Crenenp aucconuanun. CUIIbHBIC U clla0ble
ANEKTPOJIUTHI. Peakiiuu noHHOTO 0OMEHa.
VYcnoBus MpoTeKaHus peakiiiii HOHHOTO
oOMeHa, IMOJTHBIC U COKpAIEHHBIC HOHHBIE
ypaBHeHUs peakiuii. CBOMCTBA KUCIIOT,
OCHOBAaHMH U COJIEN B CBETE NPEACTABICHUI
00 2JIEKTPOIUTUYECKON JUCCOIHAITIH.
KauectBennsbie peakunu Ha HOHBI. [loHsATHE O
TUJIPOJIN3E CONeN. XUMUYECKHUI
AKCIIEpUMEHT: [leMoHCcTpauuu:
UccnenoBanue 371€KTpOIPOBOTHOCTH
PacTBOPOB BEIIECTB, MPOLECCA AUCCOLUALINT
KHUCJIOT, IIEJI0YeH | coJiel (BO3MOXKHO
UCIIONIb30BaHNE BUICOMATEPUATIOB).

OMBITHI, WJUTFOCTPUPYIOIINE TPU3HAKU
MPOTEKAHUs PeaKIii HOHHOTO 0OMeHa
(oOpa3oBaHue ocajaKa, BhIICIICHNE Ta3a,
o0Opa3oBaHHe BOJIBI).

Pacno3naBanne HEOpPraHWMYECKUX BEIIECTB C
MOMOIIIbIO KAYE€CTBEHHBIX PEAKIMi HA NOHBI.
JlaGopaTopHBIN OMBIT:

PackpsIBaTh CMBICT U3y4aeMbIX IIOHATUH, a
TaK)K€ CMBICII TEOPUHU NIEKTPOJIIUTUYECKON
nuccounanuu. OObSACHATh IPUYUHBI
AJIEKTPONPOBOJIHOCTH BOJHBIX PaCTBOPOB
BEIIIECTB, Pa3InyaTh CI1a0ble ¥ CUIIbHBIC
NEeKTPOJINThL. COCTaBIISTh YpaBHEHHUS
JUCCOITUAIINH KHCIIOT, IIEJIOYUEH U COJICH,
IIOJIHBIE U COKPAIEHHBIE HOHHBIE YPABHEHHUS
XUMHUYECKHUX PEaKINil HOHHOTO 0OMEHa,
KpaTKH€ MOHHBIE YPABHEHMSI IPOCTHIX PEAKLUI
TUAPOJIH3a CoJiel. XapaKTepru30BaTh OOIIHe
XMMHUYECKHE CBOMCTBA BELLIECTB PA3INIHBIX
KJIACCOB Ha OCHOBE TEOPUH
IEKTPOJINTUYECKON TUCCOLMALNY;
MOJITBEPKIaTh CBOMCTBA PUMEpaMu
MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
XUMHYECKHMX peakuuid. Pemarte
HKCIIEPUMEHTAJIbHBIE 33JJa4l 10 TEME.
[InanupoBaTh U OCYIIECTBIATh Ha MPAKTHKE
XUMHUYECKHUE IKCIIEPUMEHTBHI, IPOBOJUTH
HaOJI0/IeHus, 1eJaTh BBIBOJIBI 110 pe3yJIbTaTaM
HKCIIEPUMEHTA IPH MPOBEJCHUHN JTa00PATOPHBIX
OTIBITOB U MpakTUYecKux padbot. CnegoBaTh
npaBuiaM O6e30macHoi paboTsl B 1abopaTopuu
IIPH UCIIOJIb30BAHUN XMMUYECKOM MOCYIbI U




W3ydeHne mpu3HaKOB IPOTCKAHUS PEaKIIHH
HOHHOTO OOMEHA B pacCTBOPax 3JICKTPOJIUTOB
(c oOpazoBaHueM OCajiKa, BbIICIICHUEM Ta3a,
00pazoBaHUEM BOJIBI).

[TpakTuyeckas padora:

No 1. Pemienue skcrepuMeHTaIbHBIX 3a/1a4 110
TeMme : Peakiiuy HOHHOTO 0OMEHa

. Boruncnenus: mo ypaBHEHUSIM XUMHUYECKUX

obopynoBanus. [IpoBOAUTE BEIYUCICHUS 110
XMMUYECKHM YPaBHECHUSIM. Y 4acTBOBATh B
COBMECTHOM paboTe

peakuui
Hroru mno pazgeny 17
Paznea 2. HemeTa/ibl M MX coeIMHEHHS
2.1 | OOmias xapakTepucTUKa 4 OO01mas xapakTepuCTHKa raJIOreHOB. OOBACHATH 001II1E 3aKOHOMEPHOCTH B
XUMHYECKHX IEMEHTOB VIIA- Oco0eHHOCTH CTPOEHUS aTOMOB, U3MEHEHUU CBOMCTB HEMETAJUIOB U UX
rpynnsl. ['anorenst XapakTepHble cTerneHu okucienus. CTpoeHrne | COeAMHEHUN B IpeJenax MallbIX EPUOIOB U

1 (pU3NYECKUE CBOWCTBA MIPOCTHIX BEIIECTB —
rajjoreHoB. XMMHUYECKUE CBONCTBA Ha
npuMepe XJopa (B3auMoJIEHCTBUE C
MeTaJlJIaMH, HEMETaJlJIaMU, IEJT0YaMH).
Xnoposogoposa. CossiHast KUCIIOTa,
XMMHUYECKHE CBOMCTBA, NOJIyUYEHHE,
npuMeHeHue. [lericTBue xiopa u
XJIOPOBOZOPOJA Ha OPraHU3M YEJIOBEKa.
Baxxnelimme xJ0puasl 1 UX HAX0XKICHHUE B
npupose. XMMHUYECKUH SKCIIEPUMEHT:
JleMoHCTpamuu:

OnbITh, OTpaxarouue GusnuecKue u
XUMHYECKHE CBOMCTBA rajJOreHOB U UX
COEMHEHUH (BO3MOYKHO UCIIOJIb30BaHHE
BHJICOMATEPHAIIOB).

O3HakoMJIeHHE ¢ 00pa3liaMH XJIOPUIOB
(raJloreHu10B).

IIaBHBIX noarpymni [lepuoandeckoit cHCTEMBI
XUMHUYECKHX JIEMEHTOB C YUYETOM CTPOEHUS UX
aTOMOB. XapakTepu30BaTh PUINYECKUE U
XMMHUYECKHE CBOMCTBA MMPOCTHIX BELIECTB
rajloreHoB (Ha IpUMepe XJI0pa) U CIOKHBIX
BEIIECTB (XJIOPOBOJIOPO/A, XJIOPUAA HATPUS),
CIoCOObI UX MOJIyYEHUsl, IPUMEHEHUE U
3HAYEHUE B MPUPOJE U )KU3HH YEIIOBEKA.
Omnpenensars XJIOpUI-UOHBI B pacCTBOPE.
IInannpoBaTh U OCYIIECTBIIATH Ha MPAKTHUKE
XUMHUYECKHE IKCIIEPUMEHTHI, IPOBOIUTH
HaOJI0ACHUS SKCIIEPUMEHTA IIPY TPOBEICHUH
71a00PAaTOPHBIX OMBITOB U MPAKTUYECKUX PaboOT.
CnenoBath npaBuiiaM 6e30macHoil paboThI B
nabopaToOpuM TMPHU UCTIOJIb30BAHUHT
XMUMUYECKOH MOCYABI K 000pyIOBaHHUS.
BricTpauBath pa3BEpHYThIE MMCbMEHHBIE U




JlaboparopHsrii onbiT: M3ydeHue CBOMCTB
cossiHoM kuciotsl. [IpoBenenue
KAueCTBCHHBIX PEaKIUi Ha XJIOPH]I-UOHBHI.
[TpakTrueckas padota

No 2: TlonmyueHue CostHOM KUCIOTHI,
n3ydeHue e€ CBOMCTB.

Brraucnenus: mo ypaBHEHUSIM XUMHUYECKUX
pEeaKIyii, €ClIi OJIMH U3 PEarcHTOB JaH B
H30BITKE

YCTHBIE OTBETHI C ONIOPON Ha MHPOPMALIUIO U3
yueOHHUKa U CIPABOYHBIX MAaTEPUAJIOB,
IPaMOTHO UCIOJIb30BaTh U3yUEHHBIN
MOHATUMHBIN anmapar Kypca XUMUH, JeNaTh
BBIBOJIbI 110 pe3yJIbTaTaM

2.2

OO0m1as XxapakTepucTUKa
XUMHAYECKHUX IEMEHTOB VIA-
rpynisl. Cepa 1 €€ coequHeHus

OO61mas xapakTepucTrka 3eMeHToB VIA-
rpymmbsl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucienus. Ctpoenue
U (U3UYECKUE CBOMCTBA MPOCTHIX BEIIECTB —
KHCITIOPOJIa ¥ Cephl. AJITOTPOITHbBIE
MoAU(UKAIIMU KACTIOPOAA U CEPBI.
Xumuyeckue cBoiictBa cepbl. CepoBoaopo,
CTpoeHHe, (pU3nUecKre U XUMUUYECKHE
cBoiicTBa. OKCHJIBI cepbl KaK MPEACTABUTEIN
KHUCJIOTHBIX OKCUZI0B. CepHasi KHCIIOTa,
¢du3nyeckre U XMMUYECKHe CBOMCTBA (001IHe
KaK MpeACTaBUTENS Kacca KUCIOT, TaK U
cneunduyeckue)

XHUMHUYECKUE PEAKINH, JIEKALUE B OCHOBE
IPOMBIIIJIEHHOTO CII0C00a MOTY4YEeHUsI CEpHOU
kucnothl. [Ipumenenue. Conu cepHoit
KHUCIIOTHI, KAaUeCTBEHHAs peakius Ha Cynbdar-
noH. HaxoxneHue cepsl U e€ COeAMHEHUI B
npupose. XMMHUYECKOE 3arps3HEHNE
OKpYKaIOIIEeH Cpelibl COETUHEHUSIMH CEPbI
(KMCTIOTHBIE 10XK]TH, 3arPA3HEHUE BO3lyXa U
BOZI0OEMOB), CITOCOOBI €T0 TTPEIOTBPAIICHUSI.
XUMUYECKU IKCIIEPUMEHT:

JleMoHCTpauu:

OOBscHUTD 00I1IME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 311eMeHTOB VIA-rpynmsl
U MX COCIMHEHHH ¢ YUETOM CTPOCHUS UX
aTOMOB. XapaKTepU30BaTh PUINYECKUE U
XMMUYECKHE CBOWCTBA MIPOCTOIO BEIIECTBA
cepsl U €€ COeMHEHUN (CepoBOJOPOA,
OKCHJIOB CEpPbl, CEPHOM KHCIIOTHI, CYb(aToB),
CIOCOObI UX MOJIyYEHUsl, IPUMEHEHUE U
3HAYEHHUE B MPUPOJE U )KU3HH YEIIOBEKA.
Omnpenenars Haauune cyab(aT-HOHOB B
pactBope. OOBSCHATh CYIIHOCTb
HKOJIOTMUYECKUX MPOOJIEM, CBSI3aHHBIX C
nepepaboTKON COeAMHEHUI CEPHI.
[InannpoBaTh U OCYIIECTBIISATh Ha MPAKTUKE
XUMHUYECKHUE DKCIIEPUMEHTBHI, IPOBOJUTH
HaOJII0/IeHus, 1eJaTh BBIBO/IBI 110 Pe3yJIbTaTaM
skcniepuMenTa. CiaenoBaTh paBUiIamMm
6e3omacHoil paboThl B 1abopatopuu mpu
MCII0JIb30BAaHNN XUMHUUYECKOM MOCYbI U
o0opynoBanus. [Ipou3BoaUTH BBIYUCIEHUS 110
XMMHUYECKUM ypaBHeHUsIM. Mcnionp3oBaTe npu
BBITIOJTHEHUH Y4€OHBIX 3aJJaHHI TEKCThI
yueOHHUKa, CIIPaBOYHBIE MaTEPUAIIbI
(ITepuonyeckyro cUCTEMY XUMUYECKUX




O3znHakoMIieHHE ¢ 00pa3lamMu cepul U e€
COCTMHCHUSIMU (BO3MOXHO HMCIIOJIb30BaHHE
BHJIEOMATEPHAJIOB).

Hab6nronenue nporecca 00yriimBaHus caxapa
MOJ A€MCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM
KHUCJIOTBL.

JlabopaTopHbIE OMBITHI:

N3yuyeHnne XuMHYECKUX CBOMCTB
pa30aBiIeHHON CEpHON KHCIIOTBHI.
[TpoBeneHME KAYECTBEHHON PEaKIIUU Ha
cynb(haT-uoH U HAOIIOIeHUE MPU3HAKa e
MIPOTEKAHUS

anemenToB /. 1. MenpeneeBa, Tabnuiry
pPacTBOPUMOCTHU KHUCJIOT, OCHOBaHHUM U COJIEH B
BOJIE, DJIEKTPOXUMHUYECKUI PsiJl HAPSIKCHUN
MeTauloB). Mcrnonb30BaTh Npu BRIOJHEHUN
yueOHBIX 3aJJaHUi U B IIpoLECCe
HCCIJIEI0BATEIBCKOM NEATEIbHOCTH HAyYHO-
HOMYJISIPHYIO JINTEPATYPY XUMUYECKOTO
COJIepKaHus, CIIPAaBOYHbIE MaTepUaIbI,
pecypcel MHaTepHeTa.

2.3

OO01mas xapakTepucTHKa
XUMHUYECKUX AJIEMEHTOB VA-
rpynnsl. A3ot, hocdop u ux
COCTMHEHUS

OO011as xapakTepuCTHKa 3JIEMEHTOB VA-
rpymmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKkTepHbIe CTETIEHU OKUCIICHUS. A30T,
pacnpocTpaHeHHe B IpUpoAe, pru3ndeckue u
XMMHUECKHE cBOMcTBa. Kpyrosopor azora B
npuposae. AMMHaK, ero (pusnveckue u
XUMHUYECKHE CBOMCTBA, ITOJIyYEHUE U
npumenenue. Cony aMMOHUS, UX (pU3NUECKHEe
Y XUMHYECKUE CBOMCTBA, IPUMEHEHNE.
KauecTBeHHast peakiuiys Ha HOHbI AMMOHHUSI.
A30THas KUCIOTa, e€ MmosyuyeHue, GU3ndecKue
Y XMMUYECKHEe CBOMCTBA (0011I1e KaK
IIPEICTaBUTEINS KJlacca KUCIIOT U
cnenuduyeckue). VcnonapzoBaHue HUTPATOB
Y COJIENl aMMOHUS B KaUYECTBE MUHEPAJIbHBIX
ynoOpeHuit. XuMHU4YeCcKoe 3arpsi3HeHHE
OKpYXKarolllel Cpeibl COEANHEHNUAMHU a30Ta
(KUCJIOTHBIE AOXKIU, 3arpSI3HEHHE BO3/IyXa,
oYBBI ¥ BOJJ0EMOB). Docdop, aIoTponHbIE
Mouduxanmu pocdopa, puznyeckue u

OOBACHATH 001IME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB JIEMEHTOB VA-Tpymisl U
UX COECJIMHEHUN C YUETOM CTPOEHHUS UX aTOMOB.
Xapaktepu3oBaTh GU3NUYECKUE U XUMHUECKUE
CBOICTBa MPOCTHIX BelIeCcTB a30Ta u Gochopa
1 UX COSAUHCHHI (aMMHaKa, COJIeii aMMOHHS,
a30THOM KUCJIOTHI, HUTPATOB, okcuaa Gochopa
(V) u pochopnoit kucnotsl, pocdaTon),
CIocoObI UX MONyYEHUsl, MPUMEHEHUE U
3HAYEHHE B MPUPOJIEC U KUZHH YETIOBEKA.
Omnpenensats HOHBI aMMOHUS U (OCPATHOHBI B
pactBope. OOBSACHATH CYIITHOCTh
HKOJIOTMYECKUX MPOOIIEM, CBI3aHHBIX C
HaxO0XXJIEHWEM COeIMHEHUH a30Ta U ¢pocdopa B
oKpyxaroleit cpene. [Limanuposars u
OCYIIIECTBIISATh Ha MPAKTUKE XUMHYECCKUE
AKCIIEPUMEHTHI, IPOBOUTH HAOTIOACHUS,
JIefaTh BBIBOJIBI TIO pe3yiIbTaTaM dKCIIEPUMEHTA
MIPH POBEICHUU JIA0OPATOPHBIX OIBITOB U
npakTudeckor pabotel. CienoBarh npaBuiiaM




xumuudeckue cBoiictBa. Okcun pocdopa (V) u
docdopHas kuciaota, puznyeckue u
XMMUYECKHE CBOWCTBA, MOTyYCHHE.
Hcnons3oBanue pocdaroB B kauecTBe
MHUHEPAJIbHBIX YI00peHH. XUMUYECKHA
HKCIIEPUMEHT:

JleMoHCTpauu:

O3znakomiieHHE ¢ (PU3NUYECKUMH CBONCTBAMU
aszota, pochopa M UX COCTUHCHHIA
(BO3MOYHO HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB).

O3znakomieHe ¢ 00pa3lamMu a30THBIX U
bochopHBIX yroOpeHHI.

[Tonyuenue, cobupanue, pacro3HaBaHUE U
M3y4YEHUE CBOMCTB aMMMAKA.
B3aumopeiicTBie KOHIIEHTPUPOBAHHON
A30THOW KHUCIIOTHI C MEIbIO (BO3MOYKHO
UCIOJIb30BAaHUE BHJIEOMATEPHAIIOB).
JlaGopaTopHbIE OTBITHI:

[TpoBeneHne KaueCTBEHHBIX peakyil Ha MOH
aMMOHUSI U (hocaT-uoH, U U3yUEHHE
IPU3HAKOB UX MPOTEKAHUS.

[TpakTrueckas pabota

Ne 3: Tlonyuenue ammmuaka, U3ydeHHe €ro
CBOMCTB.

Beruucnenus: no ypaBHEHUSIM XUMHYECKHX
peakuui

6e3omacHoil paboTHI MPH UCIIOIB30BAHUU
XMUMUYECKOH MOCYAbl K 000pYy10BaHHUS.
[Tpon3BOINTH BHIYUCICHUS 110 XUMHUECKUM
ypaBHeHMsIM. Vcrionb30BaTh Py BHIIOJIHEHUT
y4eOHBIX 33J]aHU{ TEKCThI yUeOHUKA,
CIPaBOYHBIEC MaTepUaJIbl (IIEPHOAUUYECKYIO
CUCTEMY XMMHYECKHUX d1eMeHTOB /1. 1.
MenieneeBa, TabaUIly paCTBOPUMOCTH KUCIIOT,
OCHOBAHHUI U COJICH B BOJIC,
AIIEKTPOXUMUYECKUN PsJ] HAIPSDKEHUH
METaJIJIOB) B 1aboparopuu

2.4

OO01mas xapakTepuCTHKa
XUMHYECKHX AJIeMEHTOB [V A-
IPYIIIBL. YTIEPOJ U KPEMHUN,
Y UX COCIUHEHNUS

OO6mmas xapakTepucTrka 3neMeHToB [VA-
rpytmbl. OCOOEHHOCTH CTPOSHUS aTOMOB,
XapaKkTepHbIE CTETICHU OKUCIICHUS. YTIEpo,
AJTOTPOTNHbIE MOJU(PUKALINH,
pacmpocTpaHeHHe B pupoae, Gu3ndeckue u
XUMHUYECKHE CBOMCTBA. ACOpOIHs.

OOBACHATH 001IIME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 311eMeHTOB [V A-rpynmbl
Y UX CO€IMHEHUN C YUETOM CTPOEHHUS UX
aTOMOB. XapaKkTepu3oBaTh (HU3UIECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB
yIJIepoJia U KPEMHUS M UX COCTUHEHUHN




Kpyrosopor yriepona B nipupojie. OKcujbt
yriaepojaa, ux pusnveckre u XMMHYECKue
CBOWCTBA, ICMCTBUE Ha )KUBbIC OPTaHU3MBI,
MOJIy4YeHHUE U IPUMEHEHNE. DKOJIOTUYECKUE
Ipo0JIEMBI, CBSA3aHHBIE C OKCHJIOM YIJIepoaa
(IV), runoresa riao6anbHOTO MOTETUICHHS
KJIMMATa, MapHUKOBBINA AP QeKT. YrompHas
KHCIIOTa U €€ conu, ux (pusndeckue u
XUMHUYECKHE CBOMCTBA, IOJIyYEHHUE U
npuMmeHeHue. KadecTBeHHas peakius Ha
kapOonatnonsl. Vicnonp3oBanue kapOOHATOB
B OBITY, MEIUIIMHE, TPOMBIIIIICHHOCTH U
cesbckoM xo3siiicTse. [lepBoHavanbHbIe
MOHATHUST 00 OpraHNYeCKHUX BEIIECTBAX KaK O
COEIMHEHUSX yriepojaa (MeTaH, TaH 3TUJIEH,
aleTHIICH, TaHOJI, TIUIEPUH, YKCYCHAs
kuciota). [IpupoiHbIe HCTOUYHUKHT
YIJI€BOAOPOAOB (YToJib, IPUPOIHBIN Ia3,
He(Th), MPOJIYKTHI UX NepepadOTKH (OEH3UH),
UX POJIb B OBITY M IPOMBILUIEHHOCTH.
[TonsiTve 0 OMOTOTUYECKU BAKHBIX
BEIIeCTBaxX: kKHpax, Oenkax, yriaeBojgax — u ux
pOJIX B KM3HM 4YeJI0BEKA. MaTepuanbHOe
€/IMHCTBO OPTaHUYECKUX U HEOPraHMYECKUX
coenuHeHuit. Kpemuuit, ero ¢puzudeckue u
XMMUYECKHE CBOWCTBA, OTyYeHHUE U
npuMeHeHne. CoeIMHEHUS] KpEMHUS B
npupoze. Obuye npeacTaBaeHus 00 OKCUie
kpemuus (IV) u kpeMHueBo# Kucnore.
Cunmkarsl, UX UCHOJIb30BAHUE B OBITY,
MEJIUIMHE, TPOMBIIUICHHOCTH. BaxkHenmue
CTpOUTENIbHbIE MaTepHaJIbl: KEpaMHKa,
CTEKJIO, IIEMEHT, OETOH, KeJIe300STOH.

(oKcHI0B yriiepoja, yroiabHOW KUCIIOTHI,
KapOOHATOB, OKCH1a KPEMHUS, KPEMHHEBOM
KHUCJIOTBI, CUJIUKATOB), CIOCOOBI X MOJIY4CHHUS,
IPUMEHEHHE U 3HAYCHHE B IIPUPOJIE U KUZHU
yenoBeka. OOBSICHATH TPUIHHHO-
CJIEZICTBEHHYIO CBA3b: CTPOCHHE BEllleCcTBa —
CBOICTBA — MPHUMEHEHHE — Ha IIpUMepax
COEJMHEHUH yriaepoja u kpeMHust. OnpeaensiTs
KapOOHaT- U CUJIMKAT-UOHBI B PACTBOPE.
OOBACHATH CYHIHOCTb 9KOJIOTHYECKUX
npo0JeM, CBI3aHHBIX C HAXOXKICHUEM
YIJIEKHUCIIOrO Ta3a B OKPY KakoLIeh cpee.
[TonTBepx1aTh 0COOEHHOCTH COCTaBa
OpPraHMYECKUX BELIECTB PUMEPAMU IPOCTHIX
COEIMHEHUH (MeTaH, 3TaH, 3TUJIEH, alleTUJICH,
3TAHOJI, IIMLEPUH, YKCYCHasl KUCIIOTA),
B3aMMOCBSI3b HEOPTaHUYECKUX COeTMHEHHUI
yriepoJia U OpraHu4ecKrX BEIEeCTB.
OrnuckIBaTh PoJib OEJIKOB, JKUPOB U YIJIEBOJIOB
B ()YHKIIMOHMPOBAHUH JKUBBIX OPraHU3MOB,
COCTaB MPHUPOIHBIX HCTOYHUKOB
YIJI€BOAOPOAOB, X POJIb B OBITY U
MPOMBIIIIEHHOCTH. [IpOBONTE BEIUMCIICHUS
110 YPaBHEHUSAM XMUMUYECKUX PEaKIUii.
[TmaHupoBaTh U OCYIIECTBISATH Ha MPAKTHKE
XMUMUYECKHE IKCTIEPUMEHTBI, IPOBOIUTh
HaOJI0/IeHus, 1eJaTh BBIBOJIBI 110 pe3yJIbTaTaM
HKCIIEPUMEHTA IPH MPOBEJCHUHN JTa00PATOPHBIX
OTIBITOB ¥ MPAKTHYECKUX padoT. CrieoBaTh
npaBuiaM O6e301acHoi paboTsl B 1abopaTOpHH
MIPH UCTIOIB30BaHUHN XUMHYECKON TIOCY/TBI
o0opynoBanus. Mcnons3oBaTh pu
BBITTOJIHEHUH YYEOHBIX 33aHUH TEKCTHI




[TpoGiembl 6€30MacHOTO UCIIOJIB30BAHUS
CTPOUTEJIbHBIX MATEPUAJIOB B IOBCEAHEBHOM
JKU3HA. XUMUYECKUN IKCIIEPUMEHT:
JleMoHCTpamuu:

Mopenu KpUCTAIUTMYECKUX PEHIETOK
anmasa, rpadura, Qymiepena.
O3HaKOMJICHHE C TIPOLIECCOM aJICOPOLIUU
PacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM
YIJIEM U yCTPOMCTBOM IIPOTHBOTa3a.
O3HakoMJIEHUE C NPOAYKIMEN CUITMKATHON
npombiniuieHHOCTH (Buneomarepuansr:
CUJIMKATHAsI IPOMBIILIICHHOCTB ).

Mopenu MOJIEKyJI OpraHUYECKUX BEIECTB.
JlaGopaTopHBI OTIBIT:

[Tonyyenue, coOupanue, pacrno3HaBaHuE U
M3y4YEHUE CBOMCTB YIIIEKHUCIIOrO rasa.
[IpoBeneHNEe KaUECTBEHHBIX PEAKIN Ha
KapOOHAT ¥ CUJIMKAT-UOHBI U N3Y4YECHUE
MPU3HAKOB UX MPOTEKAHUS.

[TpakTudeckue paboTHI:

Ne 4. [Tonyyenue yriaekucioro ra3a, i3y4eHue
€ro CBOMCTB.

Ne 5. Pemrenne skcniepuMeHTAIBHBIX 337124 110
TeMe «BakHellne HeMeTaulbl U UX
COCTMHEHUS»

Boluncnenus: no ypaBHEHUSIM XUMHUYECKUX
peakuui

y4eOHMKa, CIPABOYHBIE MaTEPHAIIbI
(ITepuonnyeckyro cucTeMy XUMHUYECKUX
anemenToB /. 1. MenpeneeBa, Tabnuiry
PacTBOPUMOCTH KUCJIOT, OCHOBAaHUH U COJIEH B
BOJIE, DJIEKTPOXUMHUYECKUI PsiJl HAPSKCHUN
METaJlIOB)

Hroru no pasneny
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Pa3zgen 3. Mera/iIbI M X COeIMHEHUS

3.1

OO011e CBOMCTBA METAJIOB

0611[3.}1 XapaKTCPUCTHKA XUMHUYCCKUX
9JICMCHTOB — MCTAJIJIOB HA OCHOBAHHUH HX

PaCKpLIBaTL CMBICJI U3YUACMBIX MMOHATUH U
MPUMCEHATH OTU MMOHATHA ITPU OITMCAHUN




nostoxenus B [lepuoanueckoit cucreme
xuMuueckux 3yemMenToB /.M. MenngeneeBa u
cTpoeHust aToMoB. CTpoeHuEe METaJIOB.
Mertannndeckast CBSI3b U METaJUIMYECKast
KpUCTAJUIMYECKas PEIIETKA.
DJIEKTPOXUMHUYECKUHN P HAIPSIKEHU I
MeTasuioB. OU3NYEeCKrue U XUMUYECKUE
cBolicTBa MeTaiuioB. O0IIHE CIOCOOEI
noytydeHus: MmetauioB. [lonsitue o koppo3uu
METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
kopposuu. CriaBsl (CTaab, YyT'yH,
JIOPAIIOMUHUMA, OpOH3a) U UX PUMEHEHHE B
OBITY ¥ IPOMBIIILJIEHHOCTH.

XUMUYECKUH IKCTIEPUMEHT:

JemoHCTpauu:

OO0pa3ibl METANIOB U CILIABOB.

N3yuenune pe3ynbTaToB KOPPO3UU METAJIIOB
(BO3MOYHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB).

JlabopaTopHbIE OMBITHI:

O3HakoMiIeHHE C 00pa3liaMy METaJUIOB U
CIUIaBOB, UX (PU3NYECKHMH CBOHCTBAMH.
Brruncienus: mo ypaBHEHUSIM XUMHUECKUX
peakiuii, eciu OJIMH U3 PEareHTOB COJIEPKUT
puMecH

CBOMCTB BEILECTB U UX IIPEBPALLECHUMN.
OOBACHATH 00IIIME 3aKOHOMEPHOCTH B
M3MEHEHHU CBOWCTB 3JIEMEHTOBMETAIIJIOB U MX
COEIMHEHUH C yUETOM CTPOCHHUS UX aTOMOB.
XapakTepHu30BaTh CTPOSHUE METAJLIOB, 00IIHe
buznyeckue 1 XuMU4Yeckre CBOMCTBA
METaJUIOB. XapaKTepPH30BaTh OOIIUE CIIOCOObI
nosryueHus: MeTayioB. ONMUCHIBATH CIIOCOOBI
3alIMTHl METAJUIOB OT Koppo3uu. Crie1oBaTh
npaBujIaM 0e30macHO paboTHI B 1abopaTopuu
IIPU UCTIOIb30BaHUHM XUMHYECKON TIOCY/IBI U
ob6opynoBanus. [Ipou3BoaUTH BBIYUCICHUS TIO
YPaBHEHHSIM XUMAYECKUX PEAKIHi, €CITU ONH
U3 PEareHTOB COACPKHUT MPUMECH.
Y4acTBOBaTh B COBMECTHOW paboTe B mape
wiu rpynne. Mcrnonb30BaTh Mpy BHITIOTHEHUU
yueOHBIX 3aJJaHUI TEKCThl y4eOHUKa,

3.2

Baxkueiinimne MeTaibl U X
COEeIMHEHUS

16

[[{emounHbIe METAIUIBL: TIOJIOKEHUE B
[lepuonnueckoi cucTeMe XuMHUYECKHUX
anemenTtoB J[.1. Menzaeneesa, ctpoeHre nux
aTOMOB, HaXOXkJAeHHUE B ipupoje. Puznueckue
U XMMUYECKHE CBOWMCTBA (HA MpUMepe HaTpus
1 Kanus). OKCuabl ¥ TUAPOKCUABI HATPUS U
KaJins. HpI/IMeHeHI/Ie ISJIOYHBIX METAJIJIOB U

OOBACHATH 001II1E 3aKOHOMEPHOCTH B
WU3MEHEHNHU CBOMCTB 3JIEMEHTOBMETAIIJIOB U UX
COEIMHEHUH B rpymmnax ¢ y4€ToM CTPOEHUS UX
aToMOB. XapaKTepu3oBaTh (pU3HUECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB
METAJUIOB U UX COCTUHEHUH (OKCHJIOB,
TUAPOKCHUOB, COJIEH ), CHOCOOBI MX MOJyYEHUs,




ux coeaunenui. lllenounozemMenbHbIC
METaJIbl MAarHUM 1 KaJIbIIHMI: MOJI0KEHUE B
[lepuonnueckoii cucTeMe XUMHUYECKHUX
anemenTtoB J[.M. Menzeneesa, ctpoeHue ux
aTOMOB, HaXOXAeHHUE B ipupojae. Pusznueckue
1 XMMHYECKHE CBOMCTBA MarHus M KaJabIlUsl.
Baxneiime coemuHeHUs Kaablius (OKCHUI,
TUAPOKCHI, COJIN). JKECTKOCTH BOABI U
crocoObl €€ ycTpaHeHus. AJIFOMUHUMN:
nojoxxenue B [lepronnueckoit cucreme
xumuueckux anemenToB /.M. MeHneneena,
CTPOEHHE aTOMa, HAXOXJECHUE B IPUPO/IE.
duznyeckre 1 XUMHYECKHE CBOMCTBA
amroMUHKS. AMGOTEpHBIE CBOMCTBA OKCHIA U
TUAPOKCHIA amoMuHUs. JKene30: MmogoxKeHne
B [leproanueckoit cucreMe XMMUYECKUX
snemenTtoB J[.1. Menpaeneesa, ctpoeHue
aToma, HaxoXxJAeHue B npupoje. Gusnueckue
1 XHMHUYECKHE CBOMCTBA kene3a. OKCHIbI,
ruipokcuabl u conu xenesa (I1) u xxenesa
(III), mx cocraB, CBOICTBA U MOIy4YEHUE.
XUMUYECKUN IKCIIEPUMEHT:

JlemoHCTpauu:

OCcoOEHHOCTH B3aUMOJCHCTBHUS OKCHIA
KaJIBIIMS M HATPUS C BOJOM (BO3MOXKHO
UCIIONIb30BaHUE BUICOMATEPUATIOB).
OkpaivBaHue MIaMeHH HOHAMHU HATPHS,
KaJIusl ¥ KaJbIus (BO3MOXHO UCITOJIb30BaHUE
BHJICOMATEPHAIIOB)

HccnenoBanue cBOMCTB KECTKOM BOJIBI.
[Tpouecc ropeHus xkemne3a B KUCIOPOIE
(BO3MOKHO HCITOJIb30BaHUE
BHJICOMATEPHAIIOB).

NpPUMEHEHHE U 3HAYCHHUE B MPHUPOJIE U KUIHH
YyesoBeKa. Y CTaHaBIUBATh IPUYNHHO-
CJIEZICTBEHHYIO CBSA3b: CTPOCHHE BEIIECTBA —
CBOIICTBa — MPUMEHEHHE — Ha IPUMEPAX
M3y4aeMbIX BelecTs. Pacno3nasars ¢
MOMOIUIbIO0 KAYECTBEHHBIX PEaKLUN HOHbI
METAJUIOB: MarHusl, KaJdblHs, aTFOMUHHUS,
nuHKa, sxxenesa (II) u xxenesa (I1I), menu (II).
Jloka3biBaTh aM()OTEPHBII XapaKTep OKCHJIOB U
ruipokcuioB amo [InanupoBats u
OCYILIECTBIISATh HA MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOJUTH HAOTIOACHHUS,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM SKCIIEPUMEHTA
IIPU MPOBEICHUU JIAOOPATOPHBIX OIBITOB U
NpakTU4YecKux padboT. CrnenoBarh MpaBuUiIaM
0e3omacHOM paboTHI B JabOpaTOpUn TPH
MCTIOJIb30BAaHUU XUMHUYECKOW TIOCY/IBI
o0opynoBanus. [Ipon3BoAUTE BEIYUCICHUS TIO
XUMHYECKIM YpaBHEHHSM. Y YaCTBOBAThH B
COBMECTHOH paboTe B mape WM rpymrie.
BricTpanBathk pa3BEpHYThIC TUCEMEHHBIE H
YCTHBIE OTBETHI C ONOPOH Ha MHPOPMALIUIO U3
y4eOHHKA U CTIPAaBOYHBIX MaTEPHAJIOB,
IpaMOTHO UCIOJIb30BaTh U3y4EHHBIN
MOHATUMHBIN annapar Kypca XUuMHUU.




JlabopaTopHbIE ONBITHI:

[IpoBenieHrEe KaUeCTBEHHBIX PEAKIMi Ha
MOHBI (MarHus, KaJablUs, aTIOMUHUS [UHKA,
xenesa (I1) u sxenesa (I11), meau (11),
ONUCaHUE MPU3HAKOB UX MPOTEKAHUS.
HccnenoBanue ampOTEpHBIX CBOMCTB
TUAPOKCHU/IA ATTFOMUHUS U THUIPOKCUA ITUHKA.
[TpakTuueckue paboThI:

No 6. KéctkocTh BOJIBI M1 METOIBI €€
yCTpaHEHHUS.

Ne 7. PemieHne s3kCiepUMEHTAIBHBIX 33724 110
TeMe «BakHele MeTaibl U uX
COCTMHEHUS».

Brruncnenus: mo ypaBHEHUSIM XUMHYECKUX
peaKIuii, €clii OJIMH U3 PEareHTOB JaH B
M30BITKE UK COJEPKUT MPUMECH; MacCOBOI
JTOJIM BBIXOJIa TIPOJIYKTA PEAKIIUH

Hroro no paszneny
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Pasnen 4. Xumus u okpykaionias cpeaa

4.1

XUMHS U OKpY>Karollas cpena

BemiectBa u Marepuaisl B IOBCETHEBHOM
JKM3HH YeoBeKa. be3omacHoe ncnons30BaHne
BEIIECTB U XUMUYECKHUX PEAKIIHU B OBITY.
[TepBas momoIb MpyU XUMUIECKUX 0KOTaX U
OTPAaBJICHUSIX. XUMUUYECKOE 3arpsi3HEHUE
OKpY’KaroIIen cpeanl (peaenbHas
JIOMyCTUMAsi KOHIEHTpaIus BeuiecTs. Poib
XHMHUU B PEHICHUH YKOJIOTHUECKHUX MPOOIIEM.
XUMUYECKU SKCIIEPUMEHT: JleMOHCTpauuu:
N3yuenue oOpa3ioB MaTepuaios (CTEKIIO,
CIUTaBbl METAIIIIOB, TOJIMMEPHBIE MATEPUAIIHI)

XapakTepu3oBaTh pOJIb XUMUHU B PA3IMYHBIX
chepax nesaTeNTbHOCTH JTI0IeH, OCHOBHBIE
BEILIECTBA U MaTE€pHUabl, IPUMEHSEMbIE B
KU3HH COBPEMEHHOT0 yesioBeka. OObICHATh
yCIIOBUs O€30MaCHOTO MCIIOIH30BAHMS BEIIECTB
peaxiuii B ObITYy. AHAIM3UPOBATH U
KPUTHYECKH OIEHUBATh HHPOPMAIIHIO O
BIIMSIHUH TPOMBIIIJIEHHOCTH, CETECKOTO
X035MCTBA, TPAHCIIOPTA U AP. HA COCTOSIHUE
OKpYXKarolllei cpebl. Y METh OKa3bIBaTh
MEPBYIO MOMOILb MPU XUMHUYECKUX OXKOTaxX U
oTpasyieHusiX. [I[pyauMaTe ydactue B




o0cyXIeHUH PoOIIeM XUMUYIECKOU U
HKOJIOTMYECKOI HANPaBICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MO3UIUIO 110
npo0JieMe U mpejuiaraTb BO3MOXHBIE TyTH €€
perieHus

Hroro mo pazaeny: 3
PesepBHOE Bpems 3
OBLIEE YHUCJIO YACOBIIO | 68

[TPOTPAMME




I[Inanupyemble pe3yJbTaThl H3yYeHHSI XUMHUH

Yuawuiica 8 Knacca Havaumcsna:

L OIMChIBATh CBOMCTBA TBCPAbIX, KUIKUX, Fa3006paBHBIX BCIICCTB, BBLIACILAA
HNX CYHICCTBCHHLIC IIPU3HAKU,
L XapaKTCpu30oBaThb BCUICCTBA II0 COCTABY, CTPOCHUIO H CBOﬁCTBaM,
yCTaHaBJINBATb IMPUYIUHHO-CJICACTBCHHLIC CBiA3HU MCKOY JaHHBIMHA
XApPaKTCPUCTUKAMHA BCIICCTBA,
L PACKpPBIBATb CMBIC]I OCHOBHBIX XHMHYCCKHX TIOHSITHI: aToOM, MOJICKYJIA,

XUMHYECKUMN QJICMCHT, IIPOCTOC BCHICCTBO, CJIIOKHOC BCHICCTBO, BAJICHTHOCTD,
HCIIOJIB3YA 3HAKOBYIO CHCTCMY XHUMHH,

o M300pakaTb COCTAaB MPOCTEHIIMX BEIIECTB C MOMOIIBI XHUMHUYECKHUX
(GOopMyH M CYyITHOCTh XUMUYECKHUX PEAKIUI C TOMOLIBI0O XUMUYECKUX YPAaBHEHMUIA;
o BBIYMCIISATh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAcChI BEIIECTB, a
TaKX€ MaCCOBYIO JIOJI0 XUMHYECKOTO 3JIEMEHTA B COCTMHEHUSX

o CpPaBHUBATh I10 COCTABY OKCHUJbI, OCHOBAHHUs, KUCJIOTBI, COJIN;

. KJIACCU(PUIIMPOBATH OKCUABI U OCHOBAHUSI IO CBOMCTBAM, KUCJIOThI U COJIH —
II0 COCTaBY;

. ONKCHIBATh COCTaB, CBOWCTBA W 3HAa4YeHHE (B MPUPOAE U MPAKTHUUECKOU
NeSATEIbHOCTH Y€JI0BEKa) MPOCTHIX BEIIECTB — KUCIOPOAa U BOJOPOAA;

o JlaBaTh CPAaBHUTEIBHYIO XapaKTEPUCTHKY XHUMHUYECKUX DJJIEMEHTOB U

BAKHEUIINX COCIUHEHUW €CTECTBEHHBIX CEMEWUCTB WIEJIOYHBIX META/UIOB U

rajoreHoB;

o M0JIb30BaThCS TA00PATOPHBIM 000PYAOBAaHUEM U XUMHUECKOHN TTOCYI0M;

o MPOBOAUTH HECJIOKHBIE XUMUYECKHUE OMBITHI U HAOTIOICHUS 32 U3MEHECHUEM

CBOMCTB BEIIECTB B MPOIIECCE UX MpEeBpallieHUi; cOOJIOAaTh MpaBUia TEXHUKU

0e30MacHOCTH NP MPOBEICHUN HAOIIOACHHUI U OTBITOB;

o pa3nuyaTth  OKCHEPUMEHTAJIBbHO  KHUCIOTBI M IIEJIO0YM,  IOJB3YSCh

WHUKAaTOpaMH; OCO3HaTh HEOOXOJAMMOCTb COOJIOJCHUS Mep O€30MacCHOCTH MpH

oOpaIieHnu ¢ KUCIOTaMU U MIETOYaMH.

o MOHUMATh CMBICI M  HEOOXOJUMOCTb  COOJIOJNCHHUS  TPEANUCAHUM,

MpeiaraéMbIX B MHCTPYKIIUSAX IO HCIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM

XAMWU U JP.;

o OOBEKTHBHO OIICHMBaTh HWH(MOPMAIIMIO O BEIIECTBAX M XHUMHUYECKHX

mpoieccax, KPUTHYECKH OTHOCUTHCA K  TICEBJOHAay4YHOM  HH(OpMaIuu,

HEZI00POCOBECTHOM pEKiIamMe, Kacarolencs UCTIOIb30BaHUs PA3IMYHBIX BEIECTB.
Iepuoanyeckuii 3aK0H U NEPUOAMYECKAA CUCTEMA XMMHYECKHUX IJIEMEHTOB

.. MenaesieeBa. CTpoeHue BelecTBa.

o KJacCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThl Ha METaulbl, HEMEeTaJUlbl,

AJIEMEHTHI, OKCUJIBI U TUJIPOKCUJIBI KOTOPBIX aM(pOTEPHBI, 1 UHEPTHBIC DJIEMEHTHI

(rasel) 71 OCO3HAHMS BaXKHOCTU YIOPSAOUYCHHOCTH HAYYHBIX 3HAHUM;

° pPacKpbIBaTh CMBICI Neproandeckoro 3akona /.M. Menneneesa;

o OMHCHIBATh M XapaKTepu30BaTh TaOMWYHYIO GOpPMY MEPUOIUUECKON

CHUCTEMbI XUMHUYECKHX JIEMEHTOB;



L XapaKTCpU30BaTb COCTaB ATOMHBIX AACP HW  pacCOnpCaAcCICHUC YHCIla
QJICKTPOHOB IIO0 JJICKTPOHHBIM CJIOAM AaTOMOB XHMMHUUYCCKHX OJJIEMCHTOB MallbIX
Nepuoa0B HCpHOI[PI‘IGCKOﬁ CHUCTCMBI, a4 TAKXKC KaJIUA 1 KaJIbIU,

o pazinyath BUAbl XMMHUYECKON CBSI3U: MOHHYIO, KOBAJEHTHYIO MOJSPHYIO,
KOBAJICHTHYIO HETIOJISIPHYIO U METAJUINYECKYIO;

o n300pakaTh  JJIEKTPOHHBIE  (GOPMYJIBI  BEMIECTB,  OOpa30BaHHBIX
XUMHUYECKUMH CBSI3SIMU PA3HOTO BUJIA;

o BBUSIBJISITh  3aBUCHMOCTh  CBOMCTB  BEIIECTBA OT  CTPOCHHS  €T0
KPUCTALTAYECKON peleTKu (MOHHOM, aTOMHOM, MOJICKYJIIPHON, METAJITHYECKOMN );
o NPUMEHAITh 3HAHUST O 3aKOHOMEPHOCTSAX TNEPUOJMYECKON  CHUCTEMBI

XUMHUYECKUX DJIEMEHTOB [JIsi OOBSICHEHUS] M TPEABUJICHUS] CBOMCTB KOHKPETHBIX
BCIICCTB;

° pa3BuBaTh MHGOPMAIMOHHYIO KOMIIETEHTHOCTh TOCPEICTBOM YIIIyOJICHUS
3HaHUN 00 HCTOPUHU CTAHOBJICHUS XUMHUYECKOM HAayKH, €€ OCHOBHBIX TMOHSTHH,
MEePUOANYECKOT0 3aKOHA KaK OJJHOTO U3 BaXXKHEUIIINX 3aKOHOB MPUPOJIBI, @ TAKKE O
COBPEMEHHBIX JOCTHKCHUAX HAYKH U TEXHUKH.

MHoroo0pa3ne XUMHYeCKHX PeaKIuil.

o OOBSICHSITH CYyTh XUMUUYECKUX MPOIIECCOB;

o HAa3bIBaTh MIPU3HAKU U YCIOBHS MTPOTEKAHUSI XUMUYECKUX PEAKIINN;

o TOTOBUTH PACTBOPBI C ONPENECICHHOW MacCOBOM JOJIEM PpPacTBOPEHHOTO
BEILIECTBA;

o ONPEAETATh XapaKTep Cpeabl BOAHBIX PACTBOPOB KHUCIOT M IIECIOYEH IO

HN3MCHCHHUIO OKPACKHU MHAUKATOPOB,

MHoroo0pa3ue BelecTs.

o ONpEeNeNATh NPUHAIICKHOCTh HEOPTraHWUYECKUX BEIIECTB K OJHOMY H3
W3YYEHHBIX KJIACCOB/TPYII: METAUIbl M HEMETaIbl, OKCHUIbI, OCHOBaHUA,
KHUCJIOTHI, COJIH;

o COCTaBJISITH (POPMYJIBI BEIIECTB M0 UX HA3BAHUSIM;
o ONPENETATh BAICHTHOCTh U CTENEHb OKHUCIICHUS 3JIEMEHTOB B BEIIIECTBAX;
o COCTaBJIATh (POPMYJIbI HEOPTaHUYECKUX COCAMHEHUN MO BAJIGHTHOCTSIM M

CTEIEHSIM OKHUCJICHUS JIEMEHTOB, a TaKXkKe 3apsijaM MOHOB, YKa3aHHBIM B TaOJUIIE
PacTBOPUMOCTH KHCJIOT, OCHOBAHUU U COJIE;

° Ha3bIBaTh OOIME XUMHYECKUE CBOMCTBA, XapaKTEPHBIE JIJIS KaX0TO Kiacca
BCIICCTB;

° MPUBOJUTH MPUMEPHI PEAKIUNA, MOATBEPKAAIOUINX XUMHYECKUE CBOMCTBA
HEOPraHUYECKHUX BEIIECTB: OKCUOB, KUCIIOT, OCHOBAHUI U COJIEH;

° MPOBOAUTL  JTAOOPATOPHBIC  ONBITHI, IOATBEPXKIAIOMINEC XUMHUYCCKHUC
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

° MPOBOJIUTh  JTAOOPATOPHBIE OMBITHI IO TMOJYYEHUI0O H COOHUpaHUIO

Fa3006paBHBIX BCUICCTB: BOJAOpOAA, KHCJIOPOJA, YIJICKHUCIIOTO Tra3a, aMMHAKa,
COCTaBJIATh YPABHCHUA COOTBCTCTBYIOIIUX peaKuHﬁ.

Yuawuinca 9 kracca nayuumces




° XapaKTEepU30BaTh XUMHUUYECKHE 3JIEMEHThI M HMX COEJUHEHUS Ha OCHOBE
MOJIOKEHHS DJIEMEHTOB B MEPUOUYECKON CUCTEME U OCOOCHHOCTEH CTPOCHHS UX
aTOMOB,;

° ONKMCHIBATh OCHOBHBIE MpEAnochuiku OTkpbiTHs .M. MenaeneeBbim
MEPUOJIMYECKOTO 3aKOHA U MEPUOJAUYECKON CHUCTEMBI XMMHUYECKUX 3JIEMEHTOB U
MHOT000Pa3HYI0 HAy4YHYIO AESTEIbHOCTh YYEHOTO;

° XapaKTEPU30BaTh HAay4YHOE u MHPOBO33PEHYECKOE 3HAUYCHUE
MIEPUOJIMYECKOTO 3aKOHA W TEPUOJUYECKOM CHUCTEMbl XMMHUYECKHUX DJIEMEHTOB
JI.1. Menneneena;

0CO3HABaTh HAYYHBIC OTKPBITUS KaK pe3yJbTaT JJIUTEIbHBIX HAOIIOACHUN,
ONBITOB, HAYYHOM MOJIEMHUKH, TPEOJAO0JICHUS TPYAHOCTEM.

L OIIMCBhIBATb HN3YYCHHBLIC 00BEKTHl Kak CUCTCMbI, IIPUMCHAA JIOTHKY
CHUCTCMHOI'O aHaJI13a,
L INPUMCHATHL 3HAHWA O 3daKOHOMCPHOCTIX HepHOHHqCCKOﬁ CHCTCMBbI

XUMUYECKUX DJICMEHTOB IJIi OOBSICHEHHS M TPEIBHUICHUS CBOMCTB KOHKPETHBIX
BCIIECTB;

o pa3BUBaTh MHPOPMALMOHHYI0 KOMIETEHTHOCTh MOCPEJICTBOM YIIIyOJICHUS
3HaHUN 00 MCTOPUM CTAHOBJICHHUS XUMUYECKOW HAyKH, €€ OCHOBHBIX IOHSITHUH,
MEePUOIMYECKOTO 3aKOHA KaK OJHOTO M3 BAXKHEUIIINX 3aKOHOB MPUPOJIBI, @ TAKXKE O
COBPEMEHHBIX JIOCTUKEHUSX HAYKH U TEXHUKH.

o yCTaHABIMBATh MPUHAMICKHOCTh XUMUICCKON pPEaKIMK K OMpeaeICHHOMY
THUITY TIO OTHOMY U3 KJIACCU(PUITMPOBAHHBIX MPU3HAKOB:

1) mo 4mCily M COCTaBy HMCXOIHBIX BEHIECTB W IMPOAYKTOB PEAKIHH (pEaKIIHH
COCIMHEHUS, PA3JIOKEHHUS, 3aMEIIICHUS U OOMEHA);

2) TO BBIJCIICHUIO WJIM TMOTJIOMICHUIO TEIUIOTHl (PEaKIMH HK30TEPMUYECKUE U
HAOTEPMUYECKHUE);

3) 10 U3MEHEHUIO CTETICHEH OKHUCIICHHUS XMMHYECKUX DJIEMEHTOB (OKUCIHTEIBHO-
BOCCTAaHOBUTEJIHHBIC PEAKIINH );

4) mo oOpaTUMOCTH TpoIiecca (peakiuu oOpaTUMbIe U HEOOPATUMBIE);

L Ha3bIBaTh (baKTOpBI, BJIMAIOIIMEC HA CKOPOCTb XUMHUYCCKHUX peaKHHﬁ;
L Ha3bIBaTh (baKTOpBI, BJIMAIOIIMEC HA CMCIICHUEC XUMHUYCCKOI'O PaABHOBECHUS;
L4 COCTaBJIAITH YPaBHCHUA BHGKTpOHHTI/I‘{eCKOﬁ AUCCoONUalnn KHCJIOT,

IEJI0YEH, COJIeil; TTOJHBIE M COKpAIllEHHbIE NOHHBIE YPAaBHEHUS Peakiuii 0OMeHa;
YPaBHEHUSI OKUCIIMTEIBHO - BOCCTAHOBUTEIBHBIX PEAKIUN;

o MPOTHO3UPOBATh TMPOAYKTH XUMHYECKUX peaknuil 1o dopmyinam /
Ha3BaHMSIM MCXOJIHBIX BEIIECTB; OMPEACNIATh UCXOIHBIE BEIIECTBA 1O Gopmysam /
HA3BaHUAM MPOAYKTOB PEAKIINU;

o COCTaBJIATh YPABHEHUSI PEAKIMil, COOTBETCTBYIOIIUX IOCIEA0OBATEIbHOCTH
(«11enoukey ) MpeBpallleHNl HEOPTaHUYECKUX BEILIECTB PA3IMYHBIX KJIACCOB;

o BBIABJISIT B TPOILIECCE 3KCIIEPUMEHTAa TMPU3HAKH, CBUACTEILCTBYIOIIHE O
MPOTEKAHUU XUMUYECKOU PEaKIUU;

o OTPENICNIATh XapaKTep CpPeabl BOJIHBIX PACTBOPOB KHUCIOT W IIEIOYEH IO
W3MEHEHUIO OKPACKU UHIUKATOPOB;

o MPOBOAUTH KAUECTBEHHbBIE PEAKIIMU, MMOJTBEPKIAIOIINE HATUYUE B BOAHBIX

pacTBOpax BCIICCTB OTACIIbHBIX KATUOHOB 1 dHHOHOB.



J COCTaBJISITh MOJIEKYJIIPHBIE U MOJIHBIE HOHHBIE YPABHEHHUS 110 COKPAILEHHBIM
VMOHHBIM YPaBHEHUSIM;

J IPUBOJUTH IPUMEPHI pEAKLIUN, TOATBEPKAAOIINX

o COCTaBIISITH (POPMYJBI HEOPTAaHHMUECKUX COCAMHEHUU MO BaJCHTHOCTSIM H
CTENEHSM OKHCIJIEHHSI AJIEMEHTOB, a TaK)XE 3apsAaM MOHOB, YKa3aHHBIM B TaOJIHIIE
PaCTBOPUMOCTH KUCJIOT, OCHOBAHUH U COJIEH;

. OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHs (U3MUYECKUX U XUMHUYECKUX
CBOMCTB IPOCTBIX BEIIECTB M HUX BBICHIMX OKCHJIOB, 0Opa30BaHHBIX 3JIEMEHTaMU
BTOPOTO U TPETHETO NEPUO/IOB;

o ONpENENATh BEIIECTBO — OKHUCIWTEIb M BEIIECTBO — BOCCTAHOBUTEIb B
OKHUCJIUTEIIBHO — BOCCTAHOBUTEJbHBIX PEAKLIMSIX;

o COCTABJISITh 3JIEKTPOHHBIN OajaHC MO MPEITOKEHHBIM CXEMaM PEeaKLUi;

o MPOTHO3UPOBATh PE3yJbTaThl BO3JEHCTBUA pa3IUYHBIX (HAKTOPOB Ha
M3MEHEHHUE CKOPOCTH XUMHUYECKON PEAKIINHU;

o POTHO3UPOBATh PE3YNbTAThl BO3JCHCTBUS Pa3IUYHBIX (PAKTOPOB Ha
CMENIEHNE XUMHYECKOTO PAaBHOBECHS.

o IIPOTHO3MPOBATh XMMUYECKHE CBOWCTBA BELIECTB HA OCHOBE MX COCTaBa W
CTPOEHUS;

o IPOrHO3UPOBATh CIOCOOHOCTh BEIIECTBA MPOSIBIATH OKUCIUTEIbHBIE WU

BOCCTAaHOBUTEIBHBIE CBOMCTBA C y‘-IéTOM CTCIICHEH OKHCJICHUS 9JICMCHTOB,
BXOIAIINX B €0 COCTAaB,



Y4eOHO-MeToAUYEeCKOe H MATEePHATbLHO-TEXHHYeCKOoe
o0ecnieyeHne 00pa3oBaTeIbLHOIO MpoLecca

1. Pymsutuc I'.E. Xumus: 8 xi1.: yue6.11a obmeodpazoBar. Yupexaenuii / .E.
Pymzutuc, @.I'. ®enpaman. — M.: [IpocsenieHue.

2. Xumus: 8 KII.: 3JIEKTPOHHOE PUIIOKEHHUE K YUCOHUKY.

3. Pym3utuc I'.E. Xumus: 9 ki.: yueb.my1s o6meoodpazopat. Yupexaenuit / I'.E.
Pymzutuc, @.I'. ®enpaman. — M.: I[Ipocsenienue.

4. Xumust: 9 KI1.: 9JIEKTPOHHOE MPUIOKEHUE K YUCOHUKY.

5. I'apa H.H. Xumus: 3agaunuk ¢ «moMomHukom»: 8-9 kiaccel / H.H. T'apa. —
M.: IIpocsemienue.

6. 'apa H.H. Xumus. Pabouune nporpammsl. [Ipenmernas nunust yae6uukosB I'.E.
Pymsutuca, ®@.I'. ®enpnmana. 8-9 kmaccel/ H.H. I'apa. — M.: [IpocBemenue.

7. Pameuxuit A.M. Xumusi: nunaktadeckuii marepuai: 8-9 k. / A.M. Pagernkwii.
— M.: [Ipocsemenue.

8. I'apa H.H. Xumus. Ypoku: 8 k1. / H.H. I'apa. — M.: [IpocBenienue.

9. I'apa H.H. Xumus. Ypoku: 9 k1. / H.H. I'apa. — M.: [Ipocsenienue.

10.I'apa H.H. XumMus: 3agauauk ¢ «momMomHuKOM»: 8-9 kinaccel /  H.H. T'apa. —
M.: IIpocaemienue.

11.T'abpyceBa H.1. Xumus: pabouas terpanp: 8 xi. / H.U. T'abpyceBa. — M.:
[IpocBenienue.

12.T'abpyceBa H.M. Xumus: pabouas terpans: 9 k. / H.W. T'abpyceBa. — M.:
[Ipocsemienue.

13. T'apa H.H. Xumus. Paboune nporpammsl. [Ipenmernas nuHus y4eOHHUKOB

I'.E. Pyn3utuca, ®@.I'. ®enpamana. 8-9 knaccol/ H.H. I'apa. — M.: [IpocBenienue.

14 Paneuxuit A.M. Xumusi: quaaktuaeckuii matepuai: 8-9 ki. / A.M. Pageukuii.

— M.: [Ipocsemenue.

15.I"'apa H.H. Xumus. Ypoxku: 8 ki. / H.H. I'apa. — M.: IIpocBernienue.

16.T'apa H.H. Xumus. Ypoxku: 9 xi. / H.H. I'apa. — M.: TIpocBemienue.

17. bopoBckux T.A. Tectsl mo xumuu. IlepBoHauaabHbIE XUMUYECKUE TIOHSTHS.

Kucnopon. Bomopoa. Boma, pactBopbl. OCHOBHBIE KJIAacChl HEOpPraHUYECHX

coenunenuii: 8 ki.: Kk yueOnuky [.E. Pymsutuca, ®@.I'. ®enpamana «Xumus. 8

kaace». — M.: 3marenscTtBO «DK3aMen», 2010.

18. bopoBckux T.A. TecThl N0 XUMHH. IJIEKTPOJUTHYECKAS] AUCCOIIMAIIMSL.

Kucnopon u cepa. A3ot u dochop. Yriepoa u kpemuuit. 9 kiacc: k yueOuuky I'.E.

Pymsutuca, @.I'. ®enpamana «Xumus. 9 kinace». — M.: U3gaTenbcTBO «DK3aMen,

2011.

MarepuajibHO-TeXHHYECKOe
o0ecnevyeHnne 00pPa3oBaTEIbLHOIO MPOLECCa

HaumeHnoBaHune 00bLeKTOB U CpeaACTB MaTECPHAJTbHO —
TeXHHYeCKOro odecrnevyeHus

IleuaTHbIE IOCOOUSA
KommiekT nopTpeToB yueHbIX-XUMHUKOB




Cepus cripaBouHbIX Ta0auI o xumun («Ilepnonmueckas cucrema
xumuueckux 3meMeHToB .M. MenneneeBay, «PacTBOpUMOCTh COJIEH,
KHUCJIOT U OCHOBAHUM B BOJIE», «DJICKTPOXUMHUUECCKUIN PsiJl HAPSHKEHUM
MeTaIIoBY», «OKpacka MHIUKATOPOB B PA3IMUHBIX CpPEaax»).

Cepust MHCTPYKTUBHBIX TAOIHI] IO XUMUHU

Cepust Ta0nHII IO HEOPTAHUYECKON XUMUU

DneKTpOHHBIE OMOTMOTEKH MO0 KYPCY XUMUH

TexHuyeckue cpeacTBa 00y4eHus

Kommbrorep

MyJIbTUMETUINHBIA TTPOEKTOP

DKpaH MPOEKIUOHHBIH

JlokymMeHT-Kamepa

Y4eOHO-IpaKTHYECKOE U Y4eOHO-1200paTOPHOE

odOopynoBaHue

IIpuoopsl, HA0OPHI OCYABI U JIA00PATOPHBIX
NPUHALIEKHOCTEH 1151 XMMUYECKOro dkcnepumenta. Oouiero
HA3HAYeHUS

Bechl QJICKTPOHHLBIC

HarpeBaTenbHbie TpUOOPHI:

- CIIMPTOBKHU

JIocka 1Sl CYIIKH MOCYABI

JleMoOHCTpallMOHHBIE

Habop nocyibl u mpuHaIeKHOCTEHN AJIsS IEMOHCTPAIIMOHHBIX
OTBITOB 110 XUMHH

HITaTuB A5 AEMOHCTPAMOHHBIX TpoOupok [1X-21

[HITatuB meTammueckuii [LIJIb

Ha6op dmakonos (250 — 300 mut 1151 XpaHeHUs pacTBOPOB
PEaKTHBOB)

Becnl anexTpoHHble yueOHble 1adopaTopubie BYJI-50 OM

Habop 6anoxk m1s1 XxpaHeHust TBepbIX peakTuBoB (30 — 50 mu)

Hab6op ckiigHOK ((ps1akOHOB) AJ1 XpaHEHHS] paCTBOPOB PEaKTHUBOB

Ha6op npooupok (ITX-14, I1X-16)

KoMruiekTsl Aj11 MOHTaxka XUMHIECKOro o0opynoBanust Mb

HunuHapel MEPHBIE CTEKIITHHBIE

IV. Moaeaun
Habop kpuctaminueckux pemnieTox: ajimasa, rpadura, MOBapeHHOU
COJIN




Vill.HarypanbHble 00beKTbI, KOJJICKIIUH

Tormmuso

PeakTuBbl (110 HOpPME)

Hab6op Ne 1 OC «Kucromory
Kucnora cepnas

Kwuciora consgaas

Habop Ne 2 OC «Kucnomer» Kucnora a3oTHas

Kucnora oprodocdopnas

Habop Ne 3 OC «I'uopokcudwy
Kanusa runpokcun
Kanbuus rugpokcun

Harpus rugpoxcun

Hab6op Ne 4 OC «Oxcudbr memannosy
AJIFOMUHUS OKCH/T

bapus okcun

Kenesza (111) okenn

Kanemsa oxkcun

Marunus okcun

Menu (Il) okcup (rpanysbi)

Kammsa okcug

[luuaka okcua

Habop Ne 5 OC «Memannol»
AtoMUHUN (TPaHYJIBI)

AoMUHM (CTPYKKA)

XKeneszo BocCTaHOBJIEHHOE (TIOPOIIIOK)
Marnuit (OnuIKN)

Menb ( OIUIKH)

[uHK (TpaHyJibl)

Habop Ne 6 OC «ll]enounvie u wenounozemenbHvle Memaivly

Harpun

Habop Ne 7 OC «Oeneonacuvle seuecmsear

Cepa (opor1iok)

Habop Ne 9 OC «I anocenudoi»




bapus xnopun
Keneza (1) xmopun
Kanua xmopun
Kanpums xnopun
Marnus xnopuz
Menu (Il) xmopun
Hatpus xnopug
[unka xyopua
Kamust oo

Kanus 6pomun

Hab6op Ne 10 OC «Cynvgpamol. Cynvghumot. Cynbghuovly
AmomMunus cyibgar

Keneza (Il) cynbdar

Kanus cynsdar

Kanbuus cynsdar

Marnus cynbdar

Menu (1) cynsdat 6e3BoHbII

Menu (1) cynasdar 5-Tu BoaHBIM

Hatpus cynedua

Hatpus cynesdar

[uuka cynbsdar

Habop Ne 11 OC «Kapbornamwiy
Kanus kapOonart (moTar)

Menu (Il) xapboHaT OCHOBHOIM
Hatpus xap6onar

Hatpus runpokxapbonat
Kanprus kapbonar

Marnus kapOoHar

Habop Ne 12 OC «Dochamur. Cunuxamoly
Hatpus cunukar 9-tu BogHbIN

Harpust oprodocharrpex3amenieHHbIN

Habop Ne 14 OC «Coeounernust mapeanyax»

Kanus nepmanranat (kanuii MapraHI€BOKHUCIBIN )

Hab6op Ne 16 OC «Humpamuoly




AJIFOMUHHSI HUTPAT
Kanusa autpar
Kanpumst Hutpar
Menu (Il) Hutpar
Hatpus nutpar

Cepebpa HUTpat

Habop Ne 17 OC «HnoukamopoLy
MeTtuiioBbll OpaHXEBBIN
denondranens

Jlakmyc
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