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Pasznen 1.Maannpyembie pesyabTaThl ocsoenns yuebHoro npeavera

JINUHOCTHBIME Pe3y/IbTATAME M3y UCHI npeavera «XHMHS» B 8 Kiacce SBJISAIOTCH
CIIEYIOIINE YMEHUA:

e 0CO3HABATHL EAMHCTBO M LEJNOCTHOCTH OKpY’KaIoLIEro Mupa. BO3MOKHOCTH €T0
103HABAEMOCTH M OODBACHMMOCTH Ha OCHOBE NOCTHKEHUH HAYKH,

e [OCTENEHHO BLICTPaNBaTh COOCTBEHHOC {eJI0CTHOE MHpOBO33peHHe: — 0CO3HABATh
notpeGHOCT M TOTOBHOCTBL K camMooGpa3oBaHnio, B TOM HHMCIC H B paMmKax
cAMOCTOSTE/IBHOI AeATENLHOCTH BHE LIKOIBL.

e OLCHMBATH JKH3HEHHBIE CHTYyauHn ¢ TOUKH apernst Oe30macHoro obpaza KH3HU H
coXpaHeHHsl 310pOBbL:

e  OLEHMBATH IKOJIOTHUECKHI PHCK B3AHMOOTHOLIEHHIT Yes0BeKa W MPAPOIbI.

o (OpMHUPOBATH KOJIOTHUCCKOC MBILLTCHHE: YMEHHE OUEHHBATE CBOIO NeATeNbHOCTD U
MOCTYNKH JPYrHX moeit ¢ TOUKH 3peHins COXpaHeHHA OKpysKaiolleH cpelibl - rapanTa
SKU3HK ¢ Oraronony s nroseit na 3emre.

MeTanpeAMeTHbIMI pe3y/bTaramit H3VUEeHHs Kypea «XiMusy» spisercs (GOpMHPOBAHHUE
YHHBEPCAIbHBIX yueOHbIX neiiersuit (YY)
Peeyasimugnoie YV

o CAMOCTOSITENLHO O0OHApyKHBaTh H (popmyHpoBaTDH yueOHy10 npobsemy, ONpeaeaiTh
enb yyeOHOH AeATENbHOCTH.

e BLUIBMIATH BEPCHH pELICHH npoG.ieMbl, OCO3HABATE KOHEuHBIH pe3y/bTaT, BeIOMpaTh
W3 MpeAN0KEHHBIX 1 HCKATD CAMOCTOSTEILHO CPeJCTBA IOCTHIKCHIA e,

e COCTABIATH (MHAMBULYAIBHO WK B rpyrne) niaH peleHus npobembl;

e paboras no TUIAHy. CBEPATE cpou JeiicTBHS € LENbio H, MPH HEoOXOAMMOCTH,
MCIpaBsTh OLIMOKH CaMOCTOATE/IBHO!

e B AMaliore ¢ y4uTe/IeM COBEPLICHCTBOBATD CAMOCTOSATEIBHO BbIPaOOTAHHbBIC KpUTEPHHU
OLIEHKH.

Hosnasamenvvie YV

e aHAIM3UPOBATb. CPABHHUBATH, knaccuduiupoBaTh H 06o6utary (akTel A SABICHHA.
BbisiBASTE PHUMHBL H CACACTBHA NPOCTBIX ABICHHH.

e OCYIIECTBJIATH CPABHEHHE. knaccuuUKaLnio, CamMmoCcTOATEIBHO BpiOMpas OCHOBAaHUS M
KpHTEpHH JUIs yKa3aHHBIX JOFMUECKUX OTIepaLni:

e CTPOMTb JIOIHUCCKOC paccyKACHHE. BloUalollee  YCTAHOBJEHHE  MPUHMHHO"
ClIe/CTBEHHBIX CBA3CH.

e CO3ABATH CXEMATHUECKHE MOJCIH € BbLlCICHHEM CYIIECTBCHHBIX XApaKTePHCTHK
00BEKTA.

e COCTAB/ISATH TE3NCHI, Pa3/IH4HBIC BHIbI [11aHOB (ITPOCTBIX, CI0KHBIX H T.IL.).

e npeoOpasoBbIBaTh uHMOPMALIMIO W3 OJHOTO BHAA B apyroi (tabnuiy B TEKCT H np.).

e yMeTb OMpenesiTh BO3MOIKHBIE HCTOUHHKH HeoOXOAMMBIX CBEIEHHI, NMPOU3BOAUTE
nowek nHGopMaLii, aHaTH3HpOBATH 1 OlLleHHBATh €€ 10CTOBEPHOCTD.

KoMMYHUKANIUGHBIE NAYIN
CaMoCTOATEIbHO OpraHH30BBIBATL yuebHoe praumoseiicTeue B rpynmne (OnpeacisTe ob1ue
[1e/IH, pacrpenensTh po.iH, JOroBapuBaTHCA APYT € APYTOM H T.A.).
Iaauupyembie pe3yabTaThbl ocBoeHNs yuefHoro npeavera
JleaTenbHOCTh oOpazoBaTesibHOro yupesKIAeHH obmero obpaszopanus B o0ydeHuH XHMHH
no/kHa ObITb  HanpasieHa  Ha OCTHIKEHHE  00yHatOLINMANCS CIIeIYOLMX JIHYHOCTHBIX
pe3yabTaToB:
l. B LLSHHOCTHO-L‘lpl-[L‘H'l'aLlIIO}iH{Jﬁ chepe - HyBCTBO FOPAOCTH 3a POCCHITCKYIO XUMHUECKYIO
HayKy. FyMaHH3M. orHOlleHHe K Tpyay. LesIeyCTPEMIICHHOCTD, CaMOKOHTpPOJIb W
caMOOIIeHKa:




2. B TpYy/0BO# cepe - FOTOBHOCTh K OCO3HAHHOMY BBIOOPY AanbHereH oOpazoBaTenbHOM
TPaeKTOPHH;

3) B no3HaBaTeabHON (KOrHUTHBHOH. HHTE/IEKTYAIbHOM) cepe —MOTHBALIUA yUCHUA, YMECHUE
yIpaB/siTh CBOCH M03HABATE/ILHON ICATE/ILHOCTHIO.

MeTtanpeaMeTHBIMH Pe3yabTaTaMi OCBOCHHS BbIMYCKHMKAMHM OCHOBHOM LIKOJIbI MPOrpaMMbl
M0 XUMHH SBJISKOTCS:

. BhajgeHde YHHBEPCAJILHBIMH  €CTECTBCHHO-HAYUHBIMH criocobamMu  1€ATEIbHOCTH:
HaOmoeHHe,  M3MEpeHHe,  DKCNEpPHMCHT, yueOHOE  HMCClel0BaHHe, MPUMEHEHHE
OCHOBHbBIX METOJ0B MO3HAHUSA (crcTeMHO-HH(OPMALHOHHbBIH aHaIH3, MOIeTHPOBAHUE)
A1 M3YHEHHS Pa3IH4HbIX CTOPOH OKpysKatollei 1efiCTBUTEIbHOCTH,

2. WUCMOJIb30BaHue YHHBEPCATbHBIX CHOCOBOB AGSTEIBLHOCTH 10 PELIGHHIO MpodieM H
OCHOBHBIX HHTEJIEKTYaJIbHbIX ornepauuii: MCTOJIb30BaHHe OCHOBHBIX
MHTEIEKTYATBHBIX onepattii: GopMyTHpOBaHHE THITOTES, aHaju3 ¥ CUHTE3, CPAaBHEHHE,
06o6IIeHHe. CHCTEMATH3AUMS, BbISBICHUE MPUUHHHO-CICACTBEHHDIX cBA3ei, MOMCK
aHaJlo0roB;
yMEHHE eHepHPOBaTh HIeH M ONPEICIATL CPEACTEA. HeoOX0/IMMbIe U1 UX pealu3alliu;

4. yMeHue onpeiensTh Lead W 3alatH nesTebHOCTH, BbIOMpaTh CpeicTBa peann3allnu
LLeJIH ¥ TPUMEHSITh UX Ha MPAKTHKE,

5. WCMONB30BAHHE PA3THUHBIX HCTOUHHKOB /U MOTyHCHHA XHMHUECKOH HHpOpMALITH.
[MpeaMeTHBIMH Pe3yabTATAMI OCBOCHILA BLINYCKHHKAMH OCHOBHO# IIKOJbI TPOrpaMMbl Mo
XHMHH ABJIAKOTCS:

1. B no3uasarenbHoii cepe:

- aBaTb ONpele/eHHs H3YUCHHBIX [OHSITHIH: BEILECTBO (XHMHUECKHH HEMEHT, aTOM, HOH,
MOJIEKYJ1a, KpHCTA/LIMYECKas PelleTKa, BEUCCTBO, [POCTBIE M CIIOJKHbIE BELIECTBA, XMMHIECKA
dopmya, OTHOCHTEIbHAS aTOMHAsA Macca. OTHOCHTENpHAS MOJIEKYsipHas Macca, BaleHTHOCTD,
OKCHbl, KHCIOTbl, OCHOBaHHA, COJIH, aM(pOTEPHOCTb, HHAHKATOP, NepHOANYECKHH 3aKOH,
mepuoAMuecKas — CHCTeMa,  [EpHOIAHHCCKAA tabnuua, W30TOIbI,  XHMHYecKas  CBA3b,
3MeKTPOOTPHIIATEIbHOCTb,  CTENCHD OKHCJIGHUS,  EKTPOJIMT):  XMMHYeCKas  peaKlHs
(XMMHUECKOE ypaBHEHHE, FeHeTHUCCKas CBSA3b, OKHCIIEHHE, BOCCTAHOBJICHHE,
3NEKTPOIMTHHECKAs AUCCOLHALLNs, CKOPOCTD XUMHYECKOH PeaKLniu);

- (hopMyIHPOBATH [epHOIMUECKHIT 3aKOH JI.V.Mennieneena 1 pacKpbIBaTh €ro CMBICI,

- OMHCHIBATH JAEMOHCTPALMOHHBIE H CAMOCTOATCILHO NpOBEJICHHBIE IKCIIEPUMEHTDI, HCTOJB3YA
151 3TOTO €CTECTBEHHBIN (PYCCKHH, POHOM) SA3BIK H SA3bIK XUMHH;

- OMUCHLIBATHL M pa3nyuaTh H3YUCHHBIC KIACCHI HEOPraHMYeCKNX COEIMHEHHUH, NpOCThIC H
CII07KHBIE BELleCTBA, XMMHYECKHE PeaKLnH.

- knaccu(puUUpoBaTh H3YUCHHBIC 00BEKTbI U ABJICHHS!

. pabaromarh JAEMOHCTPHpYEMbE W CaMOCTOATENBHO  [TPOBOLHM bie OMBITBI, XHMHYECKHE
peakiiy, NPOTEKAIOLIHE B MPHPOIC H B ObITy:

- jenars BBIBOJABI M YMO3AKIKOUCHHA U3 HAOTIOIeHUI,  WM3YYEHHBIX  XHMHYCCKHX
3aKOHOMEPHOCTEH, MPOrHO3HPOBATH CBOMCTBA HEM3YHEHHBIX BELIECTB MO AHAnoruu  Co
CBOMCTBAMHU M3YUCHHBIX:

- CTPYKTypHUpOBaThb H3YUEHHbIH MaTephal W XUMHYCCKYIO uH(GOpMALIMIO, TOTYHEHHYIO H3
JAPYTHX HCTOHHHKOB:

- MOJEJMpOBaTh CTPOCHHE aTOMOB JIEMEHTOR [MepBoro - TPETbEro MEpHOAOB, CTPOCHHUE
MpocTefilnX MOJIEKYIIL.

2. B LleHHOCTHO-OPHEHTALHOHHOI chepe:

- aHAJIM3MpOBaTh M OUCHWBATbL MOCICIACTBHA AT OKpYKarouleH cpe/lbl OBITOBOH  H
TPOM3BOJICTBEHHOH JCATEILHOCTH yenoBeKa. CBs3aHHoil ¢ nepepaboTKON BELIECTB;

- Pa3BACHSATH Ha NpUMepax (MPHBOINTL MpHMEPBI. NOATBEPIKAAIONINE) MaTepHallbHOE CAHHCTBO
W B3AMMOCBS3b KOMIIOHEHTOB JKHBOH H HEKMBOI PHPO/IbI M YEIOBEKA KAK BAKHYIO 4yacTb 3TOrO
eUHCTBAL

- CTPOHTH CBOE MOBECHHE B COOTBETCTBHM € [puHiKiamMu OeperHoro OTHOWCHHA K npupoe.

(8]



3. B tpyoBoii cdepe:

- MIAHKPOBATh U MIPOBOAUTH XHMMYECKUI SKCIEPHMEHT,

- HCIIOJIb30BaTh BELIECTBA B COOTBETCTBHH C HX [pe/iHa3HAYEHNEM U CBOMCTBAMH, ONMCAHHBIMA
B MHCTPYKLHMSX 110 TIPUMEHCHHUIO.

4. B chepe 6e30MaCHOCTH KH3HEACHTENILHOCTH:

_ OKa3biBaTh MEPBYIO MOMOULL MPH OTPABICHMSIX, 03KOrax W JApPyrux TpaBMax, CBA3aHHBIX C
elecTBamMy 1 1abopaTopHbIM 000y 10BAHHEM.

Pa3znen 2.Coaepkanue yqedGHoro npeamera

8-9 knaccenl

Inaea 1. OcrogHble NOHAMUA XUMIU (ypO6eHb AMOMHO-MONEKYAAPHBIX npedcmasienuil)
[Ipenmer Xumuu. MeToabl MO3HAHHA B XUMHH: HAOIIOICHME, IKCIEPHMEHT, H3MEPCHHE.
MeTouHHKM XMMHUECKOH nH(OpMalnu: <HMHuecKas Juteparypa, IHTepHeT.

Yyerpie BelecTBa M cMecH. OuMcTKa BELICCTB. [IpocThle M CIIOKHBIC BEIIECTBA. Mertanibl
HeMeTaqnbl. XHMHYECKHH OIEMEHT, aToM, MOJeKyna. 3HAKH XHMHYECKHX OJICMEHTOB.
Xumuueckass (opmyna. BaneHTHOCTH xumuueckux  anementoB.  CocTaBieHHE hopmyn
GUHApHBIX COCIMHEHHIT 1O BATCHTHOCTH ATOMOB XWMHUECKHMX O3JEMEHTOB H ornpeneeHue
BATEHTHOCTH ATOMOB XUMHYECKHX 2EMEHTOB MO (opmynam OHHAPHBIX COeMMHEHHH.
OTHOCHTENbHAs aTOMHag Macca. OrHOoCHTeNbHAs MOJeKyJIsapHas Macca. Maccogast 10714
XUMHUECKOr0 MEeMEHTa B CJIOKHOM BEIICCTBE. Konuuectso Betectsa. Monb. MonsapHas Macca
M MOJISIPHBIH 00BEM.

DuzuecKre SBIACHNs U XUMHUECKHE PeaKilii. [lpu3HaKu U yC/OBHs MPOTEKAHH XMMHYECKHX
peakiii. 3aKOH COXpaHCHH MACChl BELECTB MPH XUMHUYECKMX  PCAKIHAX. XuMHUYeCcKHue
ypasnenus. KoapduuueHTel B ypaBHEHMAX XMMHUECKHX peakiyii Kak OTHOIICHHA KOJNYECTB
BElecTB, BCTYMAIOWMX M 00pasylounxes B pesyabTare summdeckoll peakuuu. [lpocremme
pacyeThl 10 ypaBHEHUAM XUMHUECKUX PeaKLHil.

OCHOBHBIE KJIacChl HEOPraHnHeCKHX coennuenuii. HoMeHKIaTypa HEOpraHMuecKux BEIIECTB.
Kucnopon. Bosnyx. T'openue. Oxcnmpl. OKCHIBI METAIIOB M HEMETALIOB. Bonopon. Bona.
OumcTKa BOABL. Aspalus BO/bI. BaanmoieiicTBHe BO/bl ¢ OKCHIAMH METALIOB 1 HEMeTaJlJIOB.
KucaoThl, knaccuduiranus cpOiicTBA: B3aHMOJEHCTBHE C META/LIaMH, OKCHIaMH METasIOB.
Ochopannsi, Kiaccupurauus H cpoiicTBa: B3aMMojeiicTBHE C OKCHIAaMH HEMeTAaJIOB,
gucnotaMu.  AMQPOTEpPHOCTb. KUCI0THO-OCHOBHBIE  MHIMKATOPBL. Conu. Cpennue COIH.
BzanMoeiicTBue cofleil ¢ MeTanlamu. cnesiotami. menodamu. CBsi3h MEWKIY OCHOBHBIMH
KraccamMy Heopranm4ecKnx COEIMHEeHHH.

[lepBoHayanbHble TMPEACTABICHIA 0 eCTECTBEHHBIX CeMeHCcTBax (rpymnmax) XHMHYECKHX
AEeMEHTOB: LIENOYHBIEC METAIIbL, FA/TOTCHBL.

Tnasa 2. Ilepuoouueckuii 3akon u HepuoouYecKas cucmema XUMUYECKUX IN1eMeHn0é
JI.H.Menoeneesa. Cmpoerniie genecmed.

[lepuoauueckiii  3aKOH. Wcrtopusi  OTKPBITHA T1epHOIMYECKOro 3aKOHA. 3HaueHne
[epHOANYECKOr0 3aKOHa 11 pa3sBUTHA HAYKH.

[leproanyeckas CHCTEMA Kak ecTecTBEHHOHAYUHAs KnaccupuKaums XUMHYECKHUX DIEMEHTOB.
Tabnuunas (opma MpeACTaB/ICHHA knaccuuKaldl  XUMHYCCKHX ynemenToB. CTpyKTypa
rabmuubl «Ileppoauueckas cueTeMa xummueckux ementos JI. M. Menzaeneesay. dusnueckuit
CMBIC/T TIOPSIKOBOTO (aTOMHOr0) HOMEpa, HoMepa nepuojia ¥ HOMepa rpynrel (n1st 371€EMEHTOB
A-rpyni).

Ctpoenne artoma: AApo M 3sieKTpoHHas 000JI04Ka. CocTap ATOMHBIX sep: TpPOTOHBL H
peitTposbl. M3oTOmbL 3apsit ATOMHOTO /1pa. MAccoBOC Meo M OTHOCHTENbHAs aTOMHAs
macca. dnexTponHas obonouka aToMma. JeKTpPOHHbBIE CIIOM  ATOMOB 3eMEHTOB  MallbIX
nepHo/10B.

XpumMmudeckas CBA3b. JNeKTPOOTPHLIATEIBHOCTE aTOMOB. KopajieHTHAS HEImonspHas ¥ MojsapHas
cBsi3b. MoHHas cBA3b. BaeHTHOCTh, CTENCHD OKHCIIEHHS, 3apsii HOHA.

aea 3. Muozoodpasue Xumuueckux pearkyuil.



Knaccudukalus XMUMHYECKHX peaKUMil: peaklnn COCMHECHHS, pas/IoKeHUs, 3aMELICHHA,
obmeHa, IK30TEPMHUUECKHE, IHAOTEPMUUECKHE, OKHMCITUTENBHO-BOCCTAHOBUTEIbHBIE,
HeoGpaTuMble,00paTHMBIE,
CKOPOCTb XMMHUYECKHUX peaKini, PakTopbl, BAMSIOUIME HA CKOPOCTH XHMUYECKUX peaxkuu.
PacTBOpBLI. DNEKTPOIMTHUECKAS AMCCOLHALMS. DNEKTPOIHTBL U HEIICKTPOIHTBL. KaTtuoHsl u
aHnoHbl, [uccoumanus cozei, KUCJA0T 1 OCHOBAHHA B BOJIHBIX pacTBOpax. Peakuun MOHHOTO
oOMeHa B pacTBOpax MeKTPOJTUTOB.
Iasad. Muocooopasue éeuiecme.
EcTecTBeHHbIE ceMelcTBA XMMHUECKHX J7EMEHTOB MeTamioB W HemeramioB. OOmmas
XapaKTEpPUCTHKA HEMETAL10B HA OCHOBE MX [OJOKCHUA B MEePHOAMUYECKONR CHCTEME.
3aKOHOMEPHOCTH HM3MEHEeHHsS UIMUECKUX M XHMHUUECKHX CBOHCTB HEMETANI0B — MPOCTRIX
BELIECTB, HX BOAOPOIHLIX COEAMHEHMIT. BLICHINN OKCHIOB H KHCIOPOACOACPAALINX KHCIOT Ha
[IPUMEpE IEMEHTOB BTOPOrO H TPETHErO NEPHOIOB.
O6Imas XapakTepHCTHKAa MEeTaI0B Ha OCHOBE WX TMONOKEHHA B MEepHOJANYCCKON CHUCTEME.
3aKOHOMEPHOCTH M3MEHeHHs (H3HHYECKMX M XHMHYCCKHX CBOJICTB METa/IOB — TMPOCTBHIX
BELLeCTB, MX OKCHOB M TMJPOKCHIOB HA IPUMEPE 3JEMEHTOB BTOPOrO M TPETHEro NEpHOLOB.
AmdoTepHble coenuHenns amomuHus. OOuwlas XapakTepHCTHKa JKEAe3d, ero OKCHIIOB H
THIPOKCH/IOB.
Tnasa 5. IKcnepumenmaibHan Xumus
JleMOHCTPAUMOHHBI 1 1a00PATOPHBI IKCIEPUMCHT. 1. Tpunmeps! GpU3HUECKUX SBICHHH. 2.
[TpuMepbl XUMHYECKHX PEaKLHii ¢ APKO BLIPAKEHHBIMH H3YHACMBIMH npusHakamu. 3. Peakuuu
COeMHEHMS,PA3IOKEH NS, 3aMelenus, oOMeHa. 4. Peakuuu, WIUTOCTPHPYIOLHE cBOMcTBA M
B3aHMOCBS3H OCHOBHBIX K/IACCOB HEOPTAHMYUCCKHX COEAMHEHMIT. 5. ONbIThI, HAMOCTPHPYIOUIHNE
3aKOHOMEPHOCTH ~ M3MEHEHHMsl  CBOMCTB  LICJAOUHBIX — METLIOB M ragoreHoB. 6.
OnpIThl. UTIOCTPUPYIOLIHE  3aKOHOMEPHOCTH  H3MCHCHHA CBOWCTB  TMAPOKCHIOB M
KHCJIOPOJACOACP/KAIMN  KHCIOT IJIEMEHTOB OAHOrO  MEpHOAA. 7. Tlpumepbl OKHCIIMTENIbHO-
BOCCTAHOBHTEIbHBIX peaKiuii.8. PaKTopbi. BAHMIOLLIME HA CKOPOCTH XHMUHUECKHX peaxLui.
9.Ilpumepsl SHMO- W IK3OTEPMHHUCCKHX peakuuit. 10. CpasHeHue 3/1€KTPONPOBOAHOCTH
PacTBOPOB IEKTPOTHTOB H HEYIEKTPOIHTOB. 11. Peakuun woHHoro oOmena. 12. OmbIThl,
WITIOCTPUPYIOLIME PU3MHUECKHIE U XMMAUECKHE CBOHCTBA H3YHACMBIX BELICCTE.
Mpakrudeckne padorer 8 Kiace |. Tlpasuna TexHHKH O€30MACHOCTH IpPH pabore B
xuMHueckom Kabudere, [lpuembl  oOpaileHusa ¢ naGopaTopHbiM  000pyI0BaHHEM H
HarpesaTeIbHbIMU rpubopavu. 2. [TpuroroBieHie pacTBOpa caxapa W pacyer €ro MaccoBo#
JIOJIM B pacTBope
4. VeroBus TeYEHHS XMMITYECKHX PEakLnil MeXK1y pacTBOPaMH JIEKTPOIHTOB 10 KOHLA.
5. Perienne sKCrepHMEHTANIBHBIX 3a/1a4.
[paktuueckue padoruld raace 1. OcyliecTBICHUE LEMOUKH XHMHYCCKHX rpespaiieHui. 2.
[MosyueHue ¥ CBOMCTBA COCTMHCHMH METAIOB. 3. Peutenne dKCrepuMEHTAIbHBIX 3alaq Ha
pacro3HaBaHHe H NOJyYeHHC coeaMHeHni MeTan108. . PelueHne IKCIepHMEHTAIBHBIX 3a1a4 1o
teme «[Toarpynna kucioponar. 5. [ony4enue, coOMpaHue 1 pacrno3HaBaHHe ra3os.
Pacuernbie 3aaawim. |.Boiuucienne OTHOCHTENBHOM MOJEKYJIIPHOI M MOJISIPHOH  Macchl
BelecTBa M0 ero XuMuueckoit gopmyne. 2. Pacuer MACCOBOMH JI0JTM XMMHYECKOTO 3/IEMEHTA B
coeniEenny, 3. Pacuer MaccoBoit 101M pacTBOPCHHOTO BELLECTBA B PACTBOPE. 4. Bouucnenus
[10 XHMHUCCKHM YPABHEHHSM MACChl MM KOIHUECTBA BELLCCTBA OAHOIO M3 y4aCTBYIOUX HIH
MONYUAIOWNXCS B PEaKUHn COSAMHEHHI 110 M3BECTHOH Macce MM KOJMYEeCTBY BELIECTBA
JIpyroro CoeJANHeHUs.

JHUHOCTHBIME ['I(l‘i_\'.ll-;'i'il'l'il!\lll H3VUCHTHS npeamera «XHUMHSY  ABISIOTCA  CACHYHOUIHE
YMCHHA

(Jco3HaBaTL CHAHHCTBO H HETOCTHOC T OKPVRAIOIETO MU DAL BO3IMOICHOCTH cro

[O3HABACMOCTH H OOBACHHMOCTH HA OCHOBE IOCTHKCHUH HAYKH.

[locTenenHo BLICTPAHBATL COOCTBEHHOE LETOCTHOC MHPOBO33PCHHC.



0CO3HABATH TOTPEOHOCTH M TOTOBHOCTb K CamMo00pa3OBaHuio. B TOM HMCAC H B pamKax
CaMOCTOSTEILHOM JICATE/ILHOCTH BHC HIKObIL

OLCHNBATD KHBHCHHbBIE CHTYALMH € TOUKH 3peHus OC301acHoro o0pasa JKU3HU U COXPAHEHHUS
310POBbA;

OLEHHBATH YKOIOIHUECKHI PUCK B3AHMOOTHOLICHHI YCI0BEKA 1 HPHPO/LBI.

BulOuparb MOCTYIKH, HALCICHHBIC HA COXPAHCHWC K OepeskHoe OTHOLICHHE K MPHPOZE.
0COBEHHO KMBOI. M3Geras MPOTHBOMOJOKHBIX TMOCTYITKOB. MOCTENCHHO YHach M OCBANBAA
CTPATErHIO PALMOHAILHOIO HPHPOLOTIONBOBIHHSL.

Cpedcmeonm  pascumus — IMHHOCTHBIX — PE3YALTATOR — cayzkar vueOHblil - matepuan  u
[POAYKTHBHBIC 3a/aHnst yHeOHNKA. HallCICHHbIC HA 6-10 JIMHHIO PA3BUTHS — YMEHHE OLCHHBATD
HOBEICHHE HETOBEKA C TOUKH 3PEHUS XHMHUUECKOI GE30HICHOCTH 10 OTHOUICHHIO K YeJIOBEKY H
MpUpOIE.

MeTanpe/IMeTHBIMIT PE3YILTATAMI H3VUSHIA Kyped «Xumusiy apiserces HopMHpPOBAHHE
yHHBEPCAIbHbBIX YHEOHBIX JICHCTBII (YY/1).

Peovismuansie VY

CaMOCTOSITE/ALHO OOHAPYKNBATE W (POPMYITHPOBATH yyeOHyI0 npodeMy. OnpeiensTh ue/b
yueOHOM JIeATEILHOCTH, BLIOHPATHL TEMY TIPOEKTA.

Buiasurath BEpcuy petierns npodeMbl. 0CO3HABATD KoHeuHblil pe3yabTat, BbIOMpaTh H3
MPE/UIOKEHHBIN 1 HCKaTh CAMOCTOATEIBHO CPEACTBA JOCTHIKEHUST LICTTH.

CocrapisiTh (MIJHBHAYQTLHO WM B UPYIIIE) (1Al pelleHits npoOsembl  (BbITIOJIHEHHS
MpOCKTa).

PaGoTast MO IUIAHY. CBEPSTH CBOW JIEHiCTBUSA € NEBIO H. TIPH HEOOXOAMMOCTH. UCTIPABIATD
OINOKH CAMOCTOATEIIBHO.

B auanore ¢ YYHTE[EM COBEPIICHCTBOBATH CAMOCTOATCILHO BbipafoTatHble KPUTEPHH
OllEeHKH.

CAMOCTOSTENLHO  OOHAPY/RHBATL 1 (POPNMY.HIPOBATE npodiemMy B KJIAcCHOH M
WHUBHIYAIbHOM YueOHOM ACHTCABHOCTH,

BLUBHraTh BEPCHH pelieHus 1PpoOIeMbl. 0CO3HABATD KOHEUHDBIT pe3yibTat. BbIOUpaTh W3
[IPe/UIOKEHHBIX M HCKATh CAMOCTOSTEIBHO CPEACTBY JIOCTHIKEHHSE LLCJIH.

CaMOCTOATE/BHO OCO3HABATL TIPHUUMHDBI CBOCTO YCNEXa WM HEyCnexd H HAXOJIUTh CMOcOOb!
BBIXO/1A H3 CHTYAIlH HEYCTIEXd,

Cpedcmaoyt hopymuposaiis pery s THEHBIN VVJ1 cayKaT TexHo0rHs npodiemMHoro anaiora
ya  HTane M3YuCHMS HOBOTO MaTepHaia W TEXHONOTHA oleHuBanus  00pazoBaTesIbHbIX
AOCTHKEHUTT (YHeOHBIX YCIEXO0B).

[osnusame.iviiore YV

AHATU3NPOBATL, CPABHNBATD. kraceuduimposars 1 0000maTh daxTbl 1 sBneHns. BoiABIATE
NPHYHHEL 1 CIIEICTRAS TTPOCTHIX SIBJICHHHR.

OCyWIeCTBISTh  CPABHEHHE,  CCpHALMIO ¢ KAACCH(PHKALIMIO,  CAMOCTOATEIBHO BIOKpast
OCHOBAHMS M KPUTCPHH LIS YKA3AHHBIX JOIHHCCKHX onepauuii; CTponTh Kiacch(uKaluio Ha
OCHOBE JIMXOTOMHUECKOTO Jle/ieHust (Ha OCHOBE OTPHILAHMA ).

CTPONTE JIOIHUECKOE PACCYAICHHE, BIIOHAIONIEC YCTAHOBJICHUE TIPUYHHHO-CIICACTBCHHBIX
cBA3CH.

Co31aBaTh CXeMATHIECKHE MOJIEN ¢ BbLICICHHEM CYIICCTBEHHDIX XApaKTEPUCTUK 00BEKTa,

CocTapnsiTh  TE3UCHl,  PA3IMUHbIC  BHbi  [HIAHOB  (ITPOCTBIX. CHOKHBIX M T.IL).
[TpeoGpasoBbIBATH HHPOPMALHIO 13 OHOTO BHAA B pyroit (tabianity B TEKCT U 1p.).

BLIYHTHIBATH BCE YPOBHHM TEKCTOBOH HHPOpMALLIH.

VMeTh ONpe/e/isith BO3MOKHBIC HCTOUHHKH HEOOXO/IMMBIX CBEJICHHIT, NIPONU3BOINTE MOUCK
nH(OPMALLMH, AHAITM3UPOBATH 1 OLCHHBATE eé JI0CTOBEPHOCTb.

VaeTh HCMOABI0BATE KOMITBIOTEPHBIC 1 KOMMYHHKAIIHOHHBIC TEXHOJIOMMH KaK WHCTPYMEHT
U JIOCTHIKEHUS CBOMX lledieil. YmeTh BBIOHPATL QICKBATHBIC 3a7aue MHCTPYMEHTAILHBIC
HPOrPAMMHO-ANNAPATHLIC CPEACTEA | CCPBHCHI

Koaynuxamuensie Y VJ/I




CaMOCTOSTEILHO OPraHu30BbIBATH yuedHoe B3aHMOIIEHCTRIE B IPYIITIE (OnpeiensTs odume
LeJIH, PACTIPEIEIISTE POJIH, A0TOBAPUBATLCH APYT € APYTOM M T.JL).

OTcTauBasi CBOIO TOUKY 3peHHst, IPHBOANTD APryMEHTDI, MOATBEPIKAAA UX (paKTamH.
VMeTh BICISHYTh HA CHTYALHIO ¢ HHOH HO3HII JOFOBAPUBATLCS € JIHO/ILMA HHBIX MO3HIIHH.

Cpedcmeort (hopyuposaiist. KOMMYHHKATUBHBIX VVJL ciaykar TeXHOJIOrHs npodieMHOro
auaiora  (nodyxaaoumii 1 noABOAAIMI mator) W padota B ManbiX rpynnax, TaKKe
HCITOTL30OBAHHE H VPOKAX AEMENTOR TEXHOJOTHH HPOJAYK HBHOTQ HTCHHSL.

TIpeAMETHBIMH PEe3Y IbTATAMII I3y HCHHS TIPCAMETY «XHUMHsI» ABILIOTCS:
1.B no3HasaresnbHO# chepe:
° naBaTh ONpee/IeHns M3YUCHHBIX [TOHSTHIT: «XHMHUYECKHI WIEMEHT», «aTOM», «HOH»,
«MOJIEKYIa», «MPOCTBIE W CIOKHBIC BELICCTBAR. «BEILECTBOY. «XuMHUecKkas (opmyiar,
«OTHOCHTE/IbHAS ATOMHAS Macca». «OTHOCHTEIbHAS MOJICKY.IApHAA vaccar», «BAJEHTHOCTBY,
«CTeneHb OKHCAEHMS». «KPHCTANIHYECKas PEIICTKA». (OKCHABD. «KHCIIOTBI», «OCHOBAHUAN,
«cony, «am(oTepHOCTbY, «HHAHKATOP?. «I1epHO/IYCCKHH 3aKOH», «[epHOANHECKast Tabauuar,
«M3OTOMBIY. «XMMIUECKas CBA3bY. «IEKTPOOTPHLATEABHOCTEY. «XMMHUECKas peaxKnusy,
«XHMHYECKOE YpaBHEHHME», «reHeTHuecKas — CBA3EY. «OKHMCIEHHE»,  «BOCCTAHOBJICHHEN,
«371EKTPOIUTUYECKAS JAHCCOUHALISY, «CKOPOCTE XHMHYECKON peakinun»,

. onucaTh  JIEMOHCTPALMOHHBIE W CAMOCTOATENBLHO [POBE/ICHHbIE  XHMHYECKHE
IKCIIEPUMEHTD;

. OMMCHLIBATb M pa3inyaTh M3YyUCHHbIC KJIACCHI HEOPraHHYECKHUX coeAMHEHHI, MPOCThIE H
CIIOYKHbIE BELIECTBA, NUMITUECKHE PeaKiiny.

. KnaccH(pHULMPOBATEL H3YUCHHbIC 00BEKThI U SBJICHHS!

. fenarTh BHIBOAbI M YMO3aKiOueHHA U3 HaOmoaeHuil, M3YYEHHBIX ~XMMHYECKHX
3aKOHOMEPHOCTEH, [POrHO3MpoBaTh CBOIMCTBA HEM3YUEHHBIX BELIECTB [0 aAHAIOTHH €O
cBoiicTBAMM U3YYECHHDIX,
. CTPYKTYpHpOBaTh W3yUeHHBIH MaTepHal M XUMHUECKYIO HH(POPMALUIO, MONYUEHHYIO U3
APYTHX UCTOMHHKOB:
. MOZCIHPOBATH CTPOCHIE ATOMOB DJICMEHTOB [-3 epHOAOB, CTPOEHHE MPOCTBIX MOJCKYIT;
7. B LLeHHOCTHO - OpHEHTALHOHHOM cepe:
. AHAIM3MPOBATL W OLEHMBATH TOCICACTBIA AW OKpyKarouiei  Cpebl ObITOBOM U
MPOM3BOJACTBEHHOH A€ATENLHOCTH yeoBeKa, CBA3aHHOH ¢
nepepaboTKON BEIICCTB;
3. B rpyaoBoit chepe:

* [IPOBOMTH XHMHUECKHH IKCIICPUMEHT.
4. B cpepe Ge3onacHOCTH WU3HEACHTCIIbHOCTH!

e OKa3bpIBATH [EPBYIO MOMOLLL TPH OTPABICHHAX. okorax W JApYrHX TpaBMmax, CBS3aHHBIX €
BelllecTBAMH U 1a60PaTOPHbIM 000PYA0BAHHEM.
o XJHMHUECKOH CHMBOIMKH: 3HAKOB XHMHYECKHX S/CMEHTOB. hopMy/T XHMUUYECKHX BEIIECTB M
ypaBHEeHH XHMUHUCCKUX peaxLuii:
+ BAKHEHLIMX XHMUYECKHX TOHATHIL: KHMHYECKHT 1EMEHT, aToM, MOJIEKY/1a, OTHOCHTE/IbHBIC
aToMHas ¥ MOJIEKY/IpHas Macchl, HOH. XUMHUECKAd CBA3D. BeleCTBO. KlaccH(prKalus BELIECTB,
MOJIb, MOJSPHAS Macca. MOJAPHbIT ofbeM. XHMuUecKas peakiis, KiaccHpukauns peakLui,
3NEKTPOJIMT W HEIIEKTPOJIHT, 3NIeKTPOJIHTHYECKas JHCCOUNaLns, OKHUCITUTEb W BOCCTaHO-
BUTE b, OKHC/IGHHE M BOCCTAHOBICHHE.
e OCHOBHBIX 73AQKOHOB XHMMHM: COXpaHeHH: — MAcChl BellleCTB, [OCTOSHCTBA COCTaBa,
MepHoMUEeCKHil 3aKOH!
e 1a3bIBATH; XHMHUECKHE YICMEHTBI. COCAHHCHHA H3YUEHHDBIX K1aCCOB:
¢« O0ODBACHATb (PUIMUECKUI CMbICT ATOMHOTO (OPALKOBOT0) HOMEpa XHUMHUHUECKOTO SMEMEHTA,
HOMEpOB TPYIIbI U MEPHO/a, K KOTOPBIM JEeMEHT NPUHALICKUT B MepHOIMUECKOH CHCTEME
JLW. Menzaeneesa; 3aKOHOMEPHOCTH HAMeHeHHs CBOMCTB MEMEHTOB B NpeAeinax Maibix
MepHOI0B 1 [JIABHBIX MOArPYIIT. CYUIHOCTh peaKlinii HOHHOTO obmeHa;



*XapaKTEPH30BaTh: XHMHYECKHE ICMCHTI (OT BOJAOPO/IA /10 Ka/lbLus) Ha OCHOBE UX MOJIOKCHMA
B MNEPHOAMYECKOH CHCTEME J.U.Menneneesa ¢ ocobeHHOCTER CTPOEHHS MX AaTOMOB,
XHMHUECKHE CBOHCTBA OCHOBHBIX K/IACCOB HEOPTaHHUECKHX BELICCTE,

* OnpeaensiTh: COCTAB BELIECTB M0 HX bopMynam, NpUHALIEIKHOCT BELIECTB K omnpezeneHHoOMY
KIaccy COEIAWHEHWil, THMbl XUMHYECKHX peakUuii, CTEMeHb OKWCICHMS ONEMEHTa B
COeMHEHMAX, THII XUMUYECKOH CBA3H B COCTHHCHHMIAX, BO3MOKHOCTD NIPOTEKAHHS PeaKLui
MOHHOTO 0OMEHA;

COCTABAATE: (hOPMYJIbl HEOPraHHUCCKHN coeHHEeHHI W3YUEHHBIX KJIacCoB; CXEMbl CTPOCHHA
atoMoB nepBbiXx 20 2JIEMEHTOB MepPUOIMUECKON  CHCTEMBI JI.WI. Menjeneesa, ypaBHCHHA
XMMHYECKHX PeaKLMi;

+ 0BpamaTLes ¢ XHMHUECKOT] nocy0it u 1abopaTopHbiM 000PY 10BAHHEM:

* BRIUMCIISTB: MACCOBYIO [OJII0O XHMHUYECKOTo 31eMEHTa HO dopmysie coeaHHEHHS; MAcCOBYIO
JOMI0 BellecTBa B PAacTBOpE: KOIMYECTBO BELICCTEA, o0beM MJIM Mmaccy [0 KOJHUYECTBY
BellecTBa, 00BHEMY MIH MAcce peareHTOB HitH MPOIYKTOB peaKImHu:

Uenoip3oBanue  [1PHOOPETCHHbIX 3HAHWI M YMEHHH B NPaKTH4eCKOH JeATEJIbHOCTH U
[TOBCEHEBHOMN KH3HM s Oe30MacHoro oOpatueHus ¢ BellecTBaMu H MaTepuaiaMu;
9KOJOFHUECKH TPAMOTHOrO MOBEACHUS B okpyzkaroteil cpesie: OUEHKN BIHAHUA XHMHYECKOTr0o
3arpsA3HEHMs OKPYKAIOUIEH CPe/ibl Ha OPTaHisM qesioBeKa; KPHTHYECKOH OLleHKN HHPOpMALHH O
BeLIeCTBAX, UCTIOJB3YEMBbIX B OBITY; NPHTOTOBICHHS PACTBOPOB 331aHHOH KOHLEHTPALMH.

. nonokenne meramios B [LC MeTalIueckas  CBsA3b, MeETA/IMYCCKas
KpUCTAIIMYeCKas PelieTKa;

. du3znyeckne CBOHCTBA METAILIOB.

. oblIMe XUMHUECKHE CBOICTBA Me: piaumoneiictsue ¢ HeMe, BOJOH, KHCIIOTAMH,
COJIAMH.

. Kkiaaccu(PUKALMIO CMJIABOB HA OCHOBE YEPHBIX (UyryH M CTaslb) W LBETHLIX METAJIOB,
XapaKTePUCTHKY (GU3MUCCKUX CBOHCTB METAIOB.

. OCHOBHBIE cr1oco0bl MOJTYyUCHHS Me B pOMBILLIEHHOCTH.

. BaKHEH e COeINHEHMS IETOYHO3EMEBHBIX METaIlIOB

. NMMHUECKHE CBOICTBA aTIOMHHHA. JKEIC3A.

. 0OBACHATh 3AKOHOMEPHOCTH H3MCHCHMI CBONMCTB 2JEMEHTOB-METAIIOB B [pejenax
raBHBIX NOAPYIT:

. XapaKTepu30BaTh CTPOCHHUC H o0uMe cBOMCTRA METAJ/I0B!

. OMMCHIBATb CBOHMCTBA BLICLIUX OKCHIOB 3IeMEHTOB-METAIJIOB ¥ COOTBETCTBYIOLIMX MM
OCHOBAHMH:

o OMUCHIBATH PEAKLIMH BOCCTAHOBICHHA METaI0B U3 UX OKCHIOB!

0 XapakTepu30oBaTh YCI0BHI H cr1oco0bl MpeLynpeKieHns KOppo3un MEeTas10B;

. XapaKkTepu30BaTh cBOICTBA ¥ 001aCTH MPUMEHESHHS METALTHHECKHX CIIJIaBOB;

. COCTAB/SITL CXEMbl CTPOEHMS ATOMOB yIeMEHTOB-METANI0B JIHTHA, HATpHs, Mariusi,
ATIOMHHMS, KaaHs, KaJlbLHA ),

. - OOBICHSTH 3aKOHOMEPHOCTH HM3MEHCHHS CBOMCTB 7J1eMEHTOB-METAIOB B MpeAe/Iax
rIABHBIX TTOATPY I

. XapaKTEPU30BaTh XHMUUECKHE CBOICTBA METAJLNOB H UX COSHHEHNH!

. ONNCBLIBATL CBAA3L MENKLY COCTABOM, CTPOCHHEM. CROICTBAMM  BEUIECTB-METALIOB M HX
MPUMEHEHHEM:

. -MCIOJIL30BATL MPHOOpETeHHbIC 3HAHWA 1 YMEHHUA B [PAKTHUECKOH IeATETbHOCTH U

[HOBCEHEBHOM KM3HHM: JUls  0e30MacHoro obpauennss ¢ Me, KOIOTHYECKHA rpamMoTHOTO
HOBeACHHS B OKpYXKalouleH cpene. KPHTHUYECKOH  OLCHKH uropMalid 0 BEUIECTBAX,
MCIIOb3YEMBIX B OBITY

. JaMiChIBATH YPABHEHHs peaxiii pyanmoseiictens ¢ HeMe, Kuenotamu, COJIAMH,
HCMoNb3ys HNEKTPOXUMHUCCKHA Pl HATPAKCHIA Me i XapakTepUCTHKH XHMHYCCKHX
CBOMCTB

. OMNCHIBATH CBOMCTBA M 001aCTH NPUMCHEHHA pa3MYHBIX METAJIOB U CTIIABOB



. COCTABJIATHL CXEeMY CTPOCHHA aroma enesal

. JAMMCHIBATD YPABHEHHS PEAKLHH XHMIHUCCKHX cpoiicTs ketesa (OBP) ¢ obpasoBaHHEM
COeMHEHHH ¢ Pa3IHYHbIMH CTENEHAMH OKHCICHHA.

. OnpeesiTh COeIMHEHNS, COIePKalline HOHDI Fel* u Fe'” ¢ mOMOLIBIO KaUeCTBEHHBIX
peakuuit

. oOpaarbes ¢ XMMHYECKOH nocy10i ¥ 1ad0paToOpHbIM 000py10BAHHEM;

. pacrio3HaBaTh OMBITHBIM MYTEM coeIMHeHUs MeTall.

. nonosxenue nemetanios B [1.C. J1.W. Meunencesa;

. ATOMHBIE XAPAKTEPHCTHKM  DJIEMEHTOB-HEMETAILIOB, MPUUUHBl W 3aKOHOMEPHOCTH MX
M3MEHeHHUS B MEPHOIax U rpynmax:

. -0COGEHHOCTH KPUCTAIMYECKOrO CTPOCHHS HEMETAIIOB:

. -CTpOEHHE ATOMOB-HEMETALIOB, (uzuueckue CBOMCTBA.

. - CTpOEHHE aTOMOB [aJloreHoB, CTETCHHU okuciaeHus, (u3MyecKHe H XHMHUCCKHC
CBOMHCTBA.

. -CBOMCTBA CePHOH KMCIIOThHI B CBETE npeacrasnenuit TOL:

. ~OKHCITHTENbHBIE CBOMCTBA KOHIL. CEPHOH KHCIOTHI B CBETE OBP:

¥ -KAYeCTBEHH YO PeaKlHIO Hi cy/ib(ar-uoH.

. -U3HUECKHE 1 XUMHUCCKHE CBOJICTBA A30Ta:

. -KpYTOBOPOT a30Ta B MPHPOJIE.

. - CTpOEHHE MOJICKY/Ibl aMMHaKd:

. -JI0HOPHO-AKIENTOPHBIH MEXAHH3M oOpasoBatms CBA3H B MOHE aMMOHMSL:

. -CBOMCTBA aMMHaKa:

. -cr10co0bl MOJYUEHUs U PACTO3HABAHNS aMMHaKa

. - CBOMCTBA KHCJIOPOHBIX COEAMHEHUI a30Ta U A30THOM KUCJIOThI KAK OKHCIHTEIA.

. - XapaKTepH30BaTh CBOHCTBA yINcpoaa 1 3eMEHTOB MOArPYNIEl yriaepoaia

. - CBOIICTBA, 3HAUCHHE COCAMHEHNH YIEPOaa H KPEMHHA B JKMBOI1 U HEKUBOH MPHPOJL.

. COCTABIATE CXeMbl CTPOSHHS aTOMOB XHMUHECKHX INEMEHTOB ~-HEMETAIIOB,

. -1@BaTh XapaKTEPHCTHKY deMeHTaM-HeMeTaIan na octose nx nonokenus B [ICXD:

. -06BSCHSTE CXOICTBO H Pa3TuiHe B CTPOCHWH ATOMOB 3EMEHTOB-HEMETAIIOB!

. - oOBICHATH 3AKOHOMEPHOCTH HAMEHEHNS CBOMCTB XUMHYECKHX —3JIEMCHTOB-
HeMEeTaJlIoB:

. - XapaKTepu30BaTh XHMHUECKHE 3TIeMEHTbl-HEMETaNbl ManbIX MEPHOI0B,

. . ONMCHIBATL CBOMCTBA BBICHIMX OKCHIOB XHMHHECKHMX 31eMEHTOB-HEMETAIINOB MaJbIX
NMepHO/0B, & TAKIKE o6ure CBOMCTBA COOTBETCTBYIOUIMX HM KHCAOT.

. -CpaBHMBATH HEMETATbI € METALIAMN

. - COCTABIISITH CXEMbl CTPOCHHS ATOMOB rajlor¢HOB;

. 1A OCHOBAHMM CTPOESHHUS ATOMOB OO BACHSTE W3MeHeH e CBOMCTB rajioreHoB B rpynie;

. 3anHCHIBATH YPABHEHHS PeaKLUtii ¢ TOUKH 3PCHHA OBP

. -XapaKTepu30BaTh XMMHIECKHE 9EMEHTBI OArPYIIbl CEPbL

. -3aMUCHIBATH YPABHEHHS XHMHUYECKHX peakiiiii B MOJICKYIAPHOM H € TOUKH spennst OBP
. . OnMCBLIBATH CBOMCTBA ammuaka ¢ TOUKH 3peHHA OBP u ero (u3HONOrHYCCKOE
BO3ASHCTBHE HA OPraHH3M

. - obpainarscs ¢ CHMIYECKOil Mocy10it 1 1adopaTOpHBIM 06G0opY10BAHNEM,

. -[I07yHaTh U COOMpaTh AMMHAK:

. -pacro3HaBaTh OMBITHBIM MYTCM amMMHaK

. - COCTAB/SITH CXEMbI CTPOEHHUS ATOMOB NEMCHTOB MOArPYNIbl yriaepoaa

. - cocTaBsTh (Popmy.ibl coearHenuil yriepoaa i KpeMHHA, HITIOCTPUPYIOLLHE CBOACTBA
kapOOHATOB W CH/IMKATOB

. -pacno3HaBaTh PACTBOPLI KUCAOT W enoueii. XJIopua-, Cyibgar-. kapBoHAT-MOHBI U
MOHBI AMMOHUA,

. - OnuCHLIBATB XMMHUECKOE 3arpi3HeHHC OKpy:Katolei  Cpeabl  KaK CJIeICTBUE

[POH3BOICTBEHHBIX POLECCOB. CT10cOBb! 3ALLATH OT 3arpA3HEHHH



. JCIIONB30BATH [IPHOOPETEHHBIE 3HAHMA W YMEHHA B NPAKTHYECKOH AeATE/NBHOCTH H
[IOBCEIHEBHOM JKU3HH UL
oG bsiCHEHHNs XMMUUECKHX SBIEHNUIT, POHCXOAALLMX B npupo/e, ObITy ¥ Ha MPOH3BOACTBE,
e HKOTOFMUECKH FPAMOTHOrO MOBEACHUA B oKpyIKalolei cpeae:
e OLEHKM BIMAHHA XHMHUYCCKOrO 3arpasteHiti OKpyZKaloLeil cpebl Ha OpraHusM yesloBeKa U
[pyrue KHUBbIe OPraHn3Mbl,
o GesomacHOro oopatueHus ¢ ToprourMi H TOKCHUHBIMH  BeLIECTBaMH, J1a00paTOPHBIM
060py10BAHHEM,
o KPHTHYECKOH OLCHKH JTOCTOBEPHOCTH XHMHYECKOH uHpOpPMAaLIIH, nocTynatomei U3 pasHbIX
HCTOYHHUKOB.
OCHOBHOE COAEP/KAHNE
8 Kacc
Beenenne
[Mpeamer xumuu. MeTOAB! NMO3HAHMA B XHMHMH: HaOoj1eHKHe, dKCIEPUMEHT, MOJIeTAPOBAHHUE.
Mctounnkn  XuMuueckoit  uHbopmaiii, - €c HolydyeHue, aHaNU3 M MPEICTABICHHC ero
pesyapratos. [lonsTue 0 KUMHUECKOM dneMeHTe H (dopmax ero CYLLECTBOBAHHA: ¢BOOOAHBIX
aTOMax, MPOCTBIX M CIIOWKHBIX BELICCTBAX. [pespatierns BELICCTB. Orauune XUMHYECKHX
peakumii 0T GU3MUCCKIX gB1eHuil, POb XHMHUHM B IKH3HU HENO0BEKA. Xemodunus 1 xemohodus.
KpaTkne CBeleHMA W3 MCTOpHH BO3IHMKHOBEHHS W pa3sBHTHA XHMHH. Posib OTEYECTBEHHBIX
yyeHbIX B CTAHOBJICHHH XUMHUECKO HayKn — padoTbl M. B. Jlomonocosa, A.M. bytneposa, .
. Menseneena. XiMHUECKas CHMBOTHKA. 3HAKH XHMHUSCKUX 3/IeMEHTOB H NPOMCXOK/ICHHE NX
nassannit. Xumudeckne GopMybl. Muaekebl 1 KOYQOULHEHTDL. OTHOCHTE/IbHBIC aTOMHAA W
MosieKyasipHas maccel.  [lposeneHne pACYETOB MACCOBOH 101 XHMHYECKOro 72JieMeHTa B
pelllecTBe HA OCHOBE ero (opmyJbl. [Tepuonueckas CHCTEMA sumnuecknx dmementos I U
Menneneesa, e€e CTpyKTypa: Malble H Gosblupe Tepuoapl, Trpynnbl H NOArPYIEL.
[lepnoanyeckasi cucTeMa Kax cripaBouHoe nocodue A foslyueHus cBeleHnil 0 XUMHHECKHUX
JIeMeHTax.
Nemoncrpamun. 1. Mojean (apocTepskHeBbIC 1 Crioapra—bpurneda) pasiniHBIX MpOCTHIX H
CITOJKHBIX BELIECTB.
2. Konnexuusi CTeKIsHHOM xumudeckoit noeyst. 3. Konnekuns MaTepHAIoB W W31/ U3 HUX
Ha OCHOBE ATIOMHHMA. 4. BiauMmo ieicTBUHE MpaMopa ¢ KHCIIOTOH M MOMYTHEHHE M3BECTKOBOH
BOJbL.
Tema 1. ATOMBI XHMHHECKHX )IEMCHTOR
ATOMBI KaK (opMa CyIeCTBOBAHHA CHMHEECKHX 21eMenToB, OCHOBHbIE CBEICHHA O CTPOECHHH
atomoB. Jloka3aTenbcTBa CIOWHOCTH CTPOCHHS ATOMOB. Onwitl Peseppopaa. [lnaneTapHas
MOJ1e/1b CTPOEHHS aToMa.
CocTaB aTOMHbBIX sjep: MpOTOHbL. peittponbl. OTHOCHTE/IbHAS ATOMHAA macca. B3aumocBa3b
[TOHSATHH «TIPOTOHY, «HEHATPOHY, «OTHOCHTENIbHAS aTOMHAas Macca».
J3MeHeHH e YHCIa POTOHOB B Ape aTOMa —— 0Gpa3oBaHHe HOBBIX XHUMHHECKHX 371eMEHTOB.
VsMeHeHne uucia HeHTpoHoB B AAPE atoma — 0OpasoBaHHe HW30TOTIOB. CoBpeMeHHOE
onpeaeneHue MoHsITHA «xummueckuil anement. M30TOmbI Kak pPa3HOBHIHOCTH ATOMOB OZHOTO
XUMHYECKOTO HIeMEHTA.
Jnexrporbl.  CTpocHHE JNEKTPOHHBIX YPOBHEH aTOMOB KUMHUECKHX 2JIEMEHTOB MaJbIX
nepuo0B. [loHsaTHE O 3aBepIICHHOM EKTPOHHOM YPOBHE.
[Tepuoauueckas CHCTEMA ximmuecknx anementos JI W MeneeeBa 1 CTPOGHHE aTOMOB —
r3nUeCKUit CMBICIT TOPAIKOBOTO HOMepa d/IeMeHTa, HOMEpa TPYTIIBL. HoMepa rnepuoja.
WsmeHeHue uucIa JIEKTPOHOB  HA BHELIHEM 91eKTPOHHOM YPOBHE aTOMa XHMHUECKOT0
JfeMeHTa — 0Opa30BAHHME MOJOKUTEIBHBIX W OTpHLATE/IbHBIX HOHOB. Monbl. 00pa3oBaHHBIC
ATOMAMM METAJIOB W HEMCTALIOR. [TpuunHBl H3MCHEHHS METAUTHYECKHX M HEMETALTHICCKUX
CBOMCTB B MEpHOJAAX W TPYTIIAX. O6pazosatne OHHAPHBIX coenunenuit. Tlonstue 00 WOHHOH
cpsan. Cxembl 00pa3oBaHusd HOHHO CBSI3H.



Biaumo/ieiicTBHE aTOMOB 371eMEHTOB-HEMETAIIIOB MCIKIY c060it — oOpazopaHne ABYXaTOMHBIX
MOJIEKYJT MPOCTBIX BEIICCTB. KoBasieHTHasi HEenoIspHas XuMUUecKas CBA3b. JNeKTPOHHBIE W
cTpyKTYpHBIE (POPMY.IbL. BiauMosleiicTBHE AaTOMOB HEMETA/LIOB MEIKIY coboit — obpasoBaHHe
GUHAPHBIX COEMMHEHMI HEMETALIOB. JnekTpooTpuLaTenbHocTh. KopaneHTHas fojispHas CBs3b.
[MoHsTHE O BATGHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BbIBATH KOBAICHTHBIC XUMHUUECKHE CBA3U.
Coctapienne popmys OHHAPHBIX coeHenuit 1o panenTHOCTH, HaxomaeHne BAJISHTHOCTH T1O
hopmy.ie GUHAPHOTO COCAMHEHHA.

BaanMmoelicTBHE aTOMOB METALIOB MCE/KILY 0G0l — 00pa3oBaHHE METATHUECKHX KPUCTAIIOB.
[MousiTHE O METALTUUECKOMN CBA3H.

Jlemoncrpaunu, Mojean — atoMoB CHMUHUECKHX  diemenToB.  [lepuoamueckas —cueTeMa
xumuueckux anementos 1. H. Meteneesa (pasauutbie HOPMBL). WUsrotosnenne mojaesei
monekysa1 OMHApHBIX coequHennit. M3rotosienue MOJICIH. UAIOCTpUpYIOLIel  CBOHCTBA
MeTAIJIMUECKON CBA3H.

[pakTH4ecKne paborbl 1. [lpaBiia TEXHUKH GesonacHocTH TpH paboTe B XMMUHECKOM
kaGuuere. [lpuembl oOpaineHus ¢ nabopaTopHbIM  000PYAOBAHHEM 1 HarpesareIbHbIMA
npubopamu.

Kontposbnas padora 1 Ho TeMme: « ATOMBI XHMHUECKUX INEMEHTOB?

Tema 2 [lpocTbie BeleCTBA

[TosioJKeHHe METALIIOB H HEMETANIOB B [TeproaMIecKOil CHCTEME XUMHUHCCKHX 9/1€MEHTOB

J1. U.Menneneesa. BaskHeiilline NpocTble BELLeCTBa — MCTAIb] (Kene30. aTIOMUHHIA. KanbLUKH,
Marumil, HaTpuii, Kaaui). OGuie usHuecKHe CBOHCTBA veran1os. BaxHeiiune MpOCTbIC
BellleCTBA-HEMETANIbl, 00pa3’oBaHHbIC ATOMAMH KHCI0pO/a. BOAOPO/A, a30Ta. Cepbl, docdopa,
yriepoaa. Moneky bl IpOCThIX BeleCTB-HEMETAIOB — BOJOPO/A. KHCI0pOa,

azoTa. rajoreHoB. OTHOCHTEIbHAA MOJIEKYIsipHast macca. CrocoGHOCTL aTOMOB XMMHYECKHX
JeMEHTOB K OOpa30BAHMIO HECKO/ILKHX [POCTHIX BEIECTB — AMNOTPOIHA. AJIJIOTPOITHBIE
MoaHGUKALHK  KHCI0POa. dpocdopa. onosa. MeTaaauueckne M HeMeTalnueckKne CBOICTBA
MPOCTHIX BEILECTB. OTHOCHTENLHOCTD 3TOrO MOHATHA.

Upcno Asoragpo. KomuuecTBo BELIECTBA. Monb. MomsipHas  Macca. MonspHblii  00beM
raz000pasHbIX BELIECTB. KpaTHbie eAMHILBI H3MEPEHU KOIMUECTBA BEleCTBAa — MUILTHMOIb U
KWJIOMONb, MHIIUMoOnspHas H KUIOMOJsIpHAs.  Macchbl  BELIECTBA, MUJTHMONISIPHBIA |
KHJIOMOIAPHBIA 00 bEMbI ra3000pa3HbIN BEUIECTB.

PacueTbl ¢ UCMOIB30BAHHEM HOHSITHH KOIMUECTBO BELLECTBA», «MOTAPHAA Maccar, «MOJSpHbIA
06BeM ra3oBy, «4HCI0 ABOTAAPOY.

Jlemoncrpamnn, O3HAKOMACHHE € corekimedt  Metanios, O3HAaKOMICHHE € KOJIJIeKIMEH
HeMeTaJlJIoB.

KoutposbHas pagora 2 110 Teme: « TpocTele BELLECTBAY

Tema 3. CoeAnHEHHs XUMIUECKIN DICMEHTO

Crenenp okucnenms. CpapHenne CTCNCHH OKHC el 1 BaneHTHOCTH. OnpeneneHne CTETEHH
OKUCJIEHHs INEMEHTOB B GUHApHBIX ~ COCIMHCHHAX, Cocrapienne Qopmyn OHMHAPHBIX
coenHeHHi, 061t crocod ux Ha3BaHHil,

BunapHble COSAMHEHMS METAIOB M HEMETAIIOB: OKCHAbl, XJOPHIBI, cynbhuasl W TP
Cocrapnenne ux dopmyl. buHapHbIE coeAMHEHHs HEMETALIOB: OKCHIBL, JCTy1HE BOJOPOJHBIE
cOeNMHEHHS, MX COCTaB M Ha3BAHMA. [MpencTaButeny OKCHIOB: BOAd. YrJIeKUCIbI  Tas3,
weramenas u3ectb. [lpeacTaBuTeIn NeTy4HxX BOAOPOAHBIN coeMHeHHi: XJI0poBOAOPOA H
aMMHAK.

OchoBaHis, MX COCTaB M Ha3BAHMWI. PacTBOPUMOCTL OCHOBaHHMI B BOJC. [TpencraBATENH
uesiouedi: THAPOKCHIbI HATPHA, kanus u kanpuns. [lonsTue 00 MHAMKATOpax W KaueCTBECHHDIX
peaxiusX.

KuCnoThl, UX COCTaB M Ha3BaHMs. Kaaccupuraiins KHCnoT. [pescTaBUTENH KHCIOT: CCpHAdL.
consiHas. asorHas. [lonsTne O MIKAIC cucnotHoeTH (wkana pH). M3menenue OKpacKu
MHIMKATOPOB.



Conu Kak MpoH3BO/HbIC KUCIOT H OCHOBAHMI, X COCTAB U Ha3BaHW. PacTBOPUMOCTD COJICH B
oze. [IpeacTaBUTE NN CONEH: XJA0pHa Hatpus, kKapooHat 1 (ocdat KanpLUHUs.

AMop(HbIe ¥ KPUCTALTHYECKHE BELIEeCTBA.

MeKMOEKYISPHbIC B3AMMOICHCTBHA. Tuibl KPHCTALTHYECKUX PELICTOK. 3aBUCHMOCTb CBOHCTB
BEllleCTB OT THIOB KPHCTALTHUECKHX PELLIETOK.

UpeTsle BewecTBa M cmecu. Ilpumepbl KUAKAX. TBEpABIX H ra3000pa3HbIX cmeceii. CBoicTBa
YHCTBIX BEIIECTB M CMeced. Mx coctas. Maccosas W 0ObemHas /107H KOMITOHEHTa CMECH.
PacueTbl. CBSA3aHHBIC C HCTI0/Ib30BAHNUEM MOHATHS A0S,

Tlemoncrpan, OGpasiibl OKCHIOB. Kienotr. ocxosanuit u coneit. Mozenn KpUCTAJINYECKUX
pellieTOK XJI0pH/a HaTPHs. AIMasd. okenaa yraepoaa (IV). K11C10THO-11IE/ 104 HbIE HHANKATOPB,
J3MeHEHHe MX OKPacKH B pasintHbIX cpesax. VHUBepCAIbHbIH HHAMKATOP H MU3MEHEHHE €ro
OKpAcKH B Pa3/IMUHbIX CPEIAX. [Hkana pH.

JlaGopaTopHble ONBITHL O3HaKOMJIEHHE CO  CBOMCTBAaMH ammnaka., Onpenenenne pH
PACTBOPOB KMCJIOThI, LICIOHH H gonbl. Onpeaenenne pH TUMOHHOTO H A6MOYHOr0 COKOB Ha
cpese M008B, O3HAKOMICHHE € contekiedt coseit.O3HakoMICHHE C KOJJIeKIIHEN BelIeCTB C
pasHbiM  THIIOM KPUCTA/THUYECKOH  PELICTKH. WaroToBieHHe Mojeneil KpHCTAITHIECKUX
peteTok. O3HAKOMICHHE € 06pa3LoM FOPHOH NOPOJbLL.

[lpakTHUecKHe paborbr 2. [1puroTosieHHe pacTsopa caxapa ¥ pacuer ero MACCOBOH 10JIH B
pacTBOpe

Tema 4. VzMenenusi, IPONCXOsIIHE € BenecTBamMu

[TousTHe ABICHHIL, CBA3AHHBIX € W3MEHEHHSIMH, TPONCXOAALIHMHE € BELLIECTBOM.

SlgeHusl, CBA3AHHBIE C N3MCHCHHEM KPHCTALIHYECKOTO CTPOCHHA BelecTna Mpu MocTosHHOM

ero cocrabe. — tl)H'SHLIGCKHC SIBJICHHH. Mu3uyecKue splieHHs B XHMHH. MUCTAIALNA,
KpHCTE\J’I.’[H'}ﬁIlHﬂ. Bbil'iElpl-iBﬂHl'IL‘ i BO3TOHKA BELLCCTH. (])HJIb'l"]’JOBEHMIC H LlCHTpH[l)}-’FHpOBBHHC.
SAsnenns, ¢BSA3AHHLIC C M3MEHCHHEM cocTapa BELLECTBA, — NHMHYCCKHC pt‘ah‘l.[l-‘lﬂ. I'lpld?:Hal(H Hu

yCIoBUS MPOTEKaHN XUMHYECKNX peaKLuil. BoiaeneHue TEIUIOTHI U CBETA — PEAKIMHA TOPEHHA.
TousTHE 00 K30 - M IHAOTEPMHHUECKHAX peakinx.

3aKOH COXpaHEHHs MacChl BELICCTE. XHUMHUECKHE ypaBHCHWS. 3paueHne WHACKCOB H
k02 HHIIHEHTOB. CocTapsieHne YPaBHEeHHT XHMHUCCKHIX peakui.

PacueThbl [0 XMMHUECKHM YPABHEHHUAM. Pelienue 3a1a4 Ha HAXOKIACHHE KOIMUECTBA, MACChl UK
o6beMa MpoLYyKTa peakiuu no KOJIMUECTBY. Macce i 00BeMy HexOHOTo BelecTsa. PacueThl ¢
HCMONTB30BAHMEM TOHATHSA A0, KOr1a MCXOJHOE BEUeCTBO AaHO B Buze pacTBopa €
3a7aHHON MacCOBOI 701l PacTBOPEHHOTO BellecTBa WJIH COACPAKHT ornpezeNeHHy0 00
npumeceit.

Peakuiy pasioKEHHUA. [peacraBinenne O CKOPOCTH <HmHueckux peakuuii. KaraansaTopbl.
depmenThl. Peakuni coeauHenus. KaranuTuieckne u HeKaTaIMTHYECKHE PeaKiivi, o0OpaTiMbl€
1 HeoOpaTuMble peaKinh. Peakiun 3amelieHns. Psil akTHBHOCTH META/LIOB, €r0 MCT0J1b30BAHHE
A8 NPOrHO3UPOBAHHA BO3MOIKHOCTH MPOTEKAHNUA peaKini MEKIY MeTanjaaMu M KHCIO0TaMHu,
peaKLit BbITECHCHH ONIHMX METALIOB H3 PACTBOPOB MX coneit ApyruMu MeTaIaMH. Peaknuu
oOvena. Peakiny HeHTpaIH3allii. Veaosus NPOTEKaHMS peakuuii obmena B pacTBopax 10
KOHLA.

THrbl XMMHUECKHX PeaKimii Ha fpuMepe CBOHCTE BOZBL. Peakiins paziokeHus — 3EKTPOJIU3
Boabl. Peakuny COSHHEHHS — B3aMMO/IeHCTBHE BObl ¢ OKCH/IAMH MeTaIoB ¥ HEMETAJLIOB.
VeoBHe B3aUMOJIEHCTBHS OKCHIIOB METaII0B W HEMETANIOB € gonoii. [oHsTHE «THAPOKCHIBLY.
Peakuuy 3aMeLIEHHS — B3anMo/lelicTBIE BOJbI ¢ METALIaMHU. Peaxuuu obmeHa — THAPOIH3
BELLLECTB.

JlemoneTpalui. [Tpumepbl Gu3HueCKuX aBJCHMIT: @) NIaBICHUEC napaguna; 0) BO3rOHKA noja
i OeH30HHOW KUCIOThL B) pAcTBOpeHHE OKPAICHHbIX coneiis 1) aubdysus AyUHCTBIX
pelecTB ¢ ropsuiei 1aMrnotky nakanupans. [IpHvepbl XUMHUCCKIX qBJIEHUI: @) rOpeHUe
marnus, docdopa: 0) B3ANMO/IEHCTBIE  COISHOT KUCJIOTBl € MpamopoM HIH MeNoM; B)
nofyyeHne FHAPOKCHAA mean (11); r) pacTBOpEHHE [OYHEHHOTO THIPOKCHIA B KucaoTax; 1)



B3aMMOleCTBIE OKCHAA MEIH (II) ¢ cepHoii KMCIOTOH TpH HArpeBaHiu, €) pas3loKeHue
[epMaHraHaTa Kajus; ) pasioKeHne MePOKCHIA

BOJOpOAA C TMOMOLLBIO JHOKCHIA Mapraiua M Karanasbl kapro(esns WJId MOPKOBH, 3)
B3aNUMOEHicTBHE Pa30aBIeHHBIX KHC/OT ¢ METALIaMH.

[pakruyeckue pabore 3. [TpH3HAKK XMMHUECKUX PeaKLil.

Kontpoabuas pabora 3 no reme: «M3MeHeH!s. POHCXOAALHE ¢ BELLCCTBAMUY

Tema 5. PacrBopenne, PacTsopbl. CBoilcTBA PACTBOPOB WIEKTPOINTOB

PacTBOpeHHe Kak lbu'slilqo-xnMl-ltiecmlﬁ npouecc. [lousiTne o ruaparax u KpHCTANIOTHApaTax.
PacTBopHMOCTb. KpnBble pacTBOPUMOCTH KAK MOJENb 3ABMCHMOCTH PAcTBOPHMOCTH TBEPIBIX
pemects OT Temneparypbl. HachlleHHBIC, HeHACHIIICHHbIE M TMEpeChILIEHHBIE PacTBOPEL.
3pauenue pacTBOPOB A NPHPOILL H CeNbCKOro Xo34icTea.

TMousTHe 00 2MEKTPOTHTHUECKOH JAHCCOLNALHN. )ACKTPOIUTHI U HENIEKTPOTHTBL. MexaHu3M
AMCCOLMAIMA HMEKTPOIUTOB € PAs/IHIHBIM xapaktepom cpasu. CTenerb 31eKTPOIMTHYECKOH
ancconnanu. CHIbHbIE H c1adble ATeKTPO/IUTDL.

OCHOBHBIE [10J10KEHHA  TCOPHH 31eKTPOIHTHYECKOH  IMCCOLHALIHH. MouHsle ypaBHEHHUS
peaxuuit. Peakunu oOmeHa, uayLme 10 Konla.

Knaccubukatiis HOHOB 1 HX cBoiicTBa.

KucnoThl, WX KiaccH(uKalus. Jliccounauns  Kueaor uo ux cpoiicTBa B CBETE TEOPHH
31EKTPOTMTHUECKOH  ANCCOLHALIH. Modekynaphble 1 HOHHBIC ypaBHEHHUS peakimi.
BianMoAeHCTBHE KHCIOT € METALTAMH. JNEKTPOXHMMHYECKHH  psiil HaNpsUKEHHH MeTajyIoB.
BsaumoeiicTBue KHCJIOT ¢ OKCHIAMH MeTanioB. BianmoaercTBHE KMCIOT € OCHOBaHUAMH —
peakuns HefTpaiIu3alih. B3aumMojeiicTBie KHCIOT € COJAMH. Wcnonb3oBanne TabIHLbI
pacTBOPUMOCTH 713 XApPaKTEPHCTHKH XHMHUCCKHX CBOJCTB KMCIIOT.

OcHoBaHMs, MX KracCHpUKaLus. Jliccoumatns OCHOBaHUHA 1 HX cBOICTBA B CBETE TEOPHH
3NEKTPOJIHTHYECKOH ANCCOUHALLIH. BaanmoaeHcTBHE OCHOBaHWIH € CONAMA. Mcnonb3oBanue
TaGnnIbl  pacTBOpHMOCTH - LT XApPAKTEPHCTURH  XHMHUHCCKUX CBOMCTB  OCHOBaHHH.
BiauMmoieiicTBHE LIesIouei ¢ OKCHIaMH HEMETALJI0B.

Conu, MX Juccouuanus H cpoOiicTBa B CBETE TCOPHH 3NEKTPONMTHYECKOH ANCCOLHALIHHI.
BianmozeiicTBre cofeil ¢ MeTaliaMH. 0COBEHHOCTN THX PEaKLnH. BaaumoseiicTere coleii ¢
consmi. Ucnonp3osanue TadIHUbI pacTBOPHMOCTH AUIA XapPAKTEPHCTHKN XMMHIECKHX CBOHCTB
conei.

O600uenne ceaetuii 00 OKCHIAX. UX knaccuuKaly 1 CBOHCTBAX.

[eneTHuecKue psiibl  MeTamaa  H Hewmeranna. [ eHeTnueckas —CBA3b  MEMIY K/1accaMy
HEOpraHMHeCKMX BELLCCTB.

OKHCAUTENbHO-BOCCTAHOBHTEIBHDIC peaKiii.

OnpenenexHue cTereHeit OKMCIeHNS s HICMEHTOB. 0GpasyloUIMX BELIECTBA PasHbIX KJ1aCCOB.
Peakuuu HoHHOrO oOmeHa H OKHMCITHTENbHO-BOCCTAHOBHTE/IBHBIC  PEAKLIIH. OKuCIuTEND H
BOCCTAHOBHTEIIb, OKHCICHHE W poccranosnente. CocTaBneHUC ypaBHeHHH OKHCIMTENBHO-
BOCCTAHOBUTENIBHBIX PEAKLMii METO0M yIeKTpoHHOro Danaxca.

CpoiicTBa NPOCTBIX BELIECTB — META/UIOB W HEMETALIOB, KHCIOT H coneil B CBETE
OKNC/INTETLHO-BOCCTAHOBHTEILHBIN peaxumit.

JlemMoHCTpALLII. BaanmoeiicTBIe PACTBOPOB X/10pHa HATPHA u HuTpara cepedpa. [Tonyuenue
HepaCTBOPHMOTO HPOKCHAA 1 B3AMMOJICHCTBHE €10 ¢ KHCI0TaMu, BiaumoaeiicTBHE KHCIIOT C
ocHOBaHMAMH. BaumoaedicTeie KHCAOT € OKCHaMI METIIOB. BsauMoeiicTBHe KHCIOT €
meTaiaMu. BsanumoseicTBre KHCIOT ¢ conamu. BiaumoaeicTBHe esioued ¢ KUCIIoTaMu.
BiauMmoeiicTBue Lueouedt ¢ OKCHAaMH yemerannos. BianmoseicTBHE [eno4eit ¢ CoJAMHU.
[lonyueHne M CBOHCTBA HEPACTBOPHUMBIX ocHopanuit. B3anMonencTene OCHOBHBIX OKCHAOB C
KnenoTaMu.  B3auMo/eiCcTBHE OCHOBHBIX OKCHIOB € BOZOH. BiaumMoieHcTBHE KHUCTOTHBIX
OKCHJIO0B C 111e104amH.

IpakTu4iecKue paborbr 4. Venosus TeueHHs XHMHUYCCKHX peaKini  MemIy pacTBOpaMH
371eKTPOJIUTOB J10 KOHLA.

5. PemieHue IKCTIEPUMEHTAILHBIX 3a1at.



MTorosasi KOHTPOJILHAsSE padoTa 3a Kype XHMIH 8 knacea
[IpeaMeTHBbIME  PE3YIbTATAMN n3ydenus  npeamera  «XHMusy SBISIOTCSL  CJICYIOLIHE
YMEHHA!
Tewa: «Beeaenne s xumuio. [peaver Xuminn
BbIyCKHUK HAy UHTCH!
» PackpbiBaTh  CMbICT  OCHOBHDBIX HOHSTHIL:  BELLECTBO.  XMMMUECKMH  DJICMEHT,
OTHOCHTENLHA ATOMHAS W MOJICKYISPHAA MACCEL.
>  HA3BLIBATH XHMUUECKNE MICMEH T
> BLIMHC/STL OTHOCHTEIBHYIO MOJCKYJSIPHYIO H MOJISPHYIO MACChl BEUIECTB. @ TakKiKe
MACCOBYIO JIOJII0 XHMHUECKOTO DIICMEHTA B CoeIMHEHHUIX JUIst OLICHKH HX MpaKTHUeCKO#
JHAUHMOCTIL
> cOBIIOAATD PaBHA TEXHUKH OE30MACHOCTH HPH [IpoBe/ieHK HAOIOACHHH 1 ONBITOB
BuirmyCKHHK HOIYHHT BOIMOKHOCTD HAVHHTHCS:
, ONPEEIATE POIb PABTHUHBIN BEHICCTE B HPHPO,IC W TEXHUKE!
,  XAPAKTEPU30BATL MCTObI N HMUHCCKOIT Hay K (ab/moeHue, cpaBHete, HKCIEPUMEHT,
u3MepeHue) 1 UX poJib B MO3HAHHN HPHPO,/LbI
Tema: «ATOMBI XHMITMECKHX HIEMEHTOBY
BbinyCKHUK HAyUHTCS:
» Packpblarh CMBbICIL  OCHOBHBIX QOMSTHIH: aTOM. H30TOMblL XWMHYECKad  CBA3D.
IEKTPOOTPUILATETLHOCTH:
_ OBBscHsITh  (u3MuecKiii CMbIC TOPAAKOBOTO HoMepa dJleMenTa, HoMepa Ipymfibl,
HoOMepa Nepro/ias
L~ COCTABISATH CXEMbI CTPOEHHS ATOMOB TIEPBBIX 20 5IeMEHTOB [EPHOIMUECKOH CHCTEMBI
JI.W.Meneneesa:
»  pazinuaTh BAIbI KHMHUCCKOT CRAIM: HOHHYIO, KOBATEHTHYIO [IOASPHYIO. KOBATEHTHYIO
HEMOJISIPHYIO H META/THHECKYIO.
»  w3006pakaTh HICKTPOHHO-HONHBIC opMVIIbL BEHIECTR, 0Opa3OBAHHBIX XHMHYCCKHMA
CBSIBAMM PAHOIO BH/IA.
BoillyCKHHK HOIYHHT BO3MOKHOCTD HAYHHTHCS!
> OCO3HABATbL 3HAYCHHE TEOPCTHHCCKMX AHanMi IS (IPAKTHUECKOH  esTe/IbHOCTH
4eJI0BEKA;
~ OMUCHIBATH H3YHCHHDBIE OOBEKTHI KUK CHETEMBL. HpUMEHsisl JOTHKY CHCTEMHOTO aHau3a
Tema: «llpocThie BeHECTBA»
BEINYCKHUK HAyHHTCS:
» oraccPUIMpOBaTh  XHMHHCCKIE sleMeHThl  HA  MeTallibl.  HEMETaLIbl, MHEPTHBIC
yfleMeHTb! (Fazbl) Uls OCO3HANNS BAKHOCTH YIOPSI0UEHHOCTH HaAYHHbIX 3JHAHUH:
© BLIYUC/IATE KOIHUECTBO BEHICCTRA. OFLEM HIIN MACCy 10 KOJIHUEeCTBY BELIECTBEA;

BhinyCKHIK NOMYYHT BO3MOKHOCTD HAYHHTHCA:

» pa3BUBATHL KOMMYHHKATHBHYIO KOMIIETEHTHOC T, HCNOJIB3YS CPEACTBA YCTHOH H
[IMCHMEHHOM KOMMYHHUKAILHI TIPH paboTe ¢ TeKCTamH yueOHHKa 1 JOMOIHUTENBHOM
UTEpaTypoii. CrpaBoiHbIMH TabaniamMu:

»  NpOSBAATL TOTOBHOCTE K YBAZKEHHIO HHOH TOUKH 3pCHIA [pH 0OCYA/IEHHH Pe3yTbTATOB
BLITIOJIHEHHOH PadoTh!

Tema: «Coe/uHeHNs XUMITCCRIN ) ICMEHTOBY
BbIyCKHUK HayHHTCH:

» OMNpeiessiTh CTENEHb OKUCICHI yIeMEeHTa B COCIMHCHHSANL

» onpeaeaTh PHHALICKHOCTD ROIIECTB K ONpE/eNeHHOMY  KJaccy HEeopraHu4eCKuX
BCLLLECTB:

» paznuarth JKCTICPUMEHTAILHO  KHCAOTBE LEA0UN.  110/Ib3YsSCh  WHIHKATOPaMK.
0CO3HARATL  HEOOXOIMMOCTD coGmonenus Mep  OesomacHocTH  NpH obpatieHuu ¢
KUCIIOTAMH H HIEA0HaMH.



BLISBAST 3ABHCHMOCTL CBOTICTB BEHLECTH 01 CTPOCHHS HX KPUCTLTHUCCKHX PELIETOK:
HOHHBIX, ATOMHBIX. MOJICKY IAPHBIX. MCTAIMHUCCKHX:

IPUrOTOBIATE PACTBOPLI € onpeaciEnioi MACCOBOI /101€¢H pacTBOPEHHOIO BEILECTEA,
cocTaBsaTh  (POPMY/bl  HEOPIAHHICCKIX CoeUMHENHIT 10 CTEMEHsIM  OKHCJICHNS
5/eMEHTOB, @ TaKXKe 3apsjlaM HOHOB. yKa3aHHbLIM B rabimie pacTBOPUMOCTH KHCIIOT,
OCHOBaHHil 1 coneii:

Bbl[l-\'Cl{ilHK NOJONVHIHT BO3IMOKHOCTH HAY UHTLUSHS

Ve

Tema:

HCHTOJTL30BATH IIPHOGpC'I'Cl-IE!hIC‘ IHAHMS W YMCHHA B npai{'chu{oﬁ NeATe/IbHOCTH U
l'I()I'SCt‘JlIIL‘HIIOﬁ JKH3HMW 1A I'Ipi‘[1"0’I'OBJIL‘1H‘JSI pﬂCTHOr}OB /1Al O KOHIEHTPAIHH,
«3menenns, leOlll‘XU;’.lillllIlL‘ ¢ BCHLICCTBAMIY

BoInycKHUK HAYUHTCH!

»
re
r
-

[PUBOINTH IPAMEPLI XHMHUCCKHX [POLECCOB B TPHPO/ES:

N300paKaTh CYUHOCTE XHMHHUCCKRIX peaKitiii ¢ OMOIILIO XHMUHECKHX ypaBHEHHH:
OO BACHATL Pa3IHUHbIE CIIOCOOBI KIaCcCH(PUKAILMH XUMUHECKHX peaKiuin:
HPOBOINTH XHMHUCCKHE OTIBITHI YKCHEPUMEHTDE 1 OOBACHSTH HX PE3y/IbTaThL.

BoINYCKHUK MOJIYUHT BOSMOKHOCTD HAN YIB!

”~

Ve

MOHHMAThL pOJIL XH MHUECKHX TTPOIICCCOB. IlpUlCKLlIOlIlHX B ITPHPOJLC:
rpamm'i-xo Oﬁplliilﬁ'l'l:t‘}l ¢ BEUICCTBAMH B llniiﬂ..'i..‘.'lllk.‘[%li()n JKA3HH,

Tem: «PacTeopenne. Pacrsopsl. CpoilcTBa PACTBOPOB NICKTPOIHTOB?
BbInyCKHUK Hay U TCH:

» packpbiBaTh CMbICT OCHOBHLIX noNSTHIL:  pacTBOPbLI, MWIEKTPOJIHT H HENTEKTPOJINT,
IEKTPOIUTHYECKAs  JINCCOLLHALLIT OKHCINTENb W BOCCTAHOBHTENb, OKHC/ICHHE H
BOCCTAHOBJICHHE

»  00BACHATH CYLLIHOCTD peakitnii HOHHOTO oovena.

»  KaccH(pUIPOBATL OKCHIBL 11 OCHOBATIA 1O CBOTCTBAM, KMCIOTBI H COJIH 10 COCTABY;

» COCTaBIATh ypaBHeHHS IEKTPOINTHHECKON JIMCCOLHALNH KHCIOT, 1IesIoUei, coneit:
qomHble W cokpam@nubie  HOHHDLIC ypaBHeHHs  peaKiti obmena:  ypaBHEHUS
OKMCIHTETbHO-BOCCTAHOBHTC/IBHBIN peaKiii

> COCTABISTL YPaBHCHHMS PeaKilnit. coor RETCTBYIOUIX [OC/I0BATCABHOCTH («1eToYKE»)
fpeBpatieHni HEOpraHHieeRix RELICCTB PA3THUHBIX KJIACCOB:

»,  Ha3bIBATL O0HME NHMHHCCKHC CROMCTRA, XAPAKTEPHbIC JUIs KAKIOrO M3 KJ1aCCOB
HEOPraHUHECKHX BELICCTR: KHEIOT. OCHOBaHHiT. CONCH:

» NPUBOJNTL  [IPHMCEDHI peakiiit.  DOATBEPAIAIONX <MMHYECKHE — CBOHCTBA
HEOPraHHUYECKHX BELIECTB: ORCHAOE. KICI0T. OCHOBAHMIT 1 cOselt;

# COCTaBIATH OKHCTHTEBHO-BOCCTAHOBHTEIBHBIH parance (Juis U3YHCHHBIX peakimii) no
MPEATOKEHHBIM  CXCMAM peakiuii W onpeiesTh RELIECTBO-OKHCINTEIL M BEUICCTBO-
BOCCTAHOBHTENb B OKHCIHTEILHO-BOCE raloBHTE/LHBIX PCAKITHAN:

» TPOBOJMTL 1a00PaTOPHbIC ONBIThL. TTOITBEPKIAIONINE XUMUHECKNE cBOMCTBA OCHOBHBIX
KI1ACCOR HEOPraliHUCCKHX BELICCTR.

BuinyCKHHK MOJIYUHT BOIMOKHOCTE HAY T HCS!

S COCTABISTE MOJIEKYJIspHbIE H TTOJIHBIC HOHHbBIC YpaBHCHUA 110 cokpaliéHHbIM HOHHBIM
YPABHCHHSAM

#  NPUBOJMTE [IPAMEPLI peakiiii. NOATBCPAILIONIHY CVIECTBOBAINE B3ANMOCBA3H MEHTY
OCHOBHBIMH KJ/IACCAMM HEOPraHHHCCKIX BCLILECTR!

> HCMONBL30BATH NPHOOPETEHHBIC KINOUCBbIC KOMIETCHTHOCTH MPH BBINOJIHCHHH
HCCIIeIOBATEILCKHX POCKTOR 110 3N HCHHIG CBOCTB. Cl10cOOOB NMOJYHCHHA H
PaCIIO3HABAH S BCIHCCTH:

»  BbIABIATH CYUICCTBOBANHC FeHETHUCCKOI  B3aHMOCBA3H MCAKLY BELICCTBAMM B pAIY:
POCTOE BEUIECTBO —— ORCHA = FIJIPOKCHIL — COTIB:

9 kiace
Beeaenne. Ofmas XapaRTepHeTiRa XHMITHECKHX 21eMEHTOB i XHMHYECKHX peakuuii



[Mepuoanyeckuili 3aK0OH 1 [Mepnotieckast CHCTEMA  XHMIUCCRHX yaementos . WM.
MenaeneeBa

XapakTepucTHKA HIEMEHTa 110 €ro NOM0KEHHIO g [lepuoauyeckoil cHCTEME XHMHHYECKHX
ynementos J1. M. Menaeneesa. CBofCTBA OKCHOB, KHCIOT, OCHOBAHUI1 H CONEN B CBETE TEOPUH
37eKTPOJIMTHYECKOH ANCCOLHALHH 1 OKHUCJIEHHS-BOCCTAHOBICHHS.

[TonsTHe O MEPEXOAHbIX SAEMCHTAX. AmboTepHOCTb. ['eHeTHYeCKHH Pl MEPEXOLHOTO
NIEMEHTA.

[leprHoanYECKHil 3aKOH H [Tepuonuueckas CHCTEMA XMMUUECKUX 31CMCHTOB J1. . Menaeneesa.
XyMiueckas OpraHu3alns KHBOH W HEKHBOH TIPHPOIbLI. XuMHUUEeCKHH cocTas A/1pa. MAaHTHH U
3eMHOM KOpbl. XHMHUECKHE 3/IEMEHTBI B KJCTKaX JKUBBIX  OpraHu3moB. Makpo- #
MHKPOIIEMEHTBL.

O6o0eHHe CBeICHHIT 0 XUMHUUECKHX PeaKuHsx. Knaccu(uKauus XHMUYECKHX PEaKUMH 10
pasTuuHbLIM TPH3HAKAM: «UHC0 ¥ COCTAB pearupylommx W 00pasyloluXes  BEUECTBY,
«tennoBoit  AhdeKT», «HAnpaBICHHE». CHIMEHCHHC cTeneHell  OKHCIeHHs  DJIEMCHTOB,
00pasyroLHX pearupyomne BeiecTay., «(pazar. «HCMOAB3OBAHNE KATAIM3ATOPAY. [Tonsitue 0
CKOPOCTH XHMHUYECKOH peaxitii. DakTopbl. BIMSIOUINE HA CKOPOCTH XHMHHECKHX peaKLHii.
Katamu3atopbl 1 katains. MHrHOMTOPBL. AHTHOKCHIAQHTbI.

Jlemoncrpamni. Pasinunbie (popmbl TadAKILbI J1. .Menteneesa. Mo/ieii aTOMOB 3JIEMEHTOB
|—-ro nepnoaoB. Mojenb CTpoeHHA 3EMHOTO apa (nonepeunbii paspes). 3aBUCUMOCTD
CKOPOCTH XHMHYECKO# pearuni oT npHpobl pearnpytoLux BeLIECTB. 3aBHCUMOCTb CKOPOCTH
KHMHUECKOH peakuuH OT KOHUEHTPALMH Peardpytotiix BELIECTB. 3aBHCHMOCTb CKOPOCTH
KMMHUECKOll peaKlun OT [IOU@in COMpPUKOCHOBEHHA pearnpyloLMx  BeIeCcTB («xunsgmmn
CJ0MN).

Jlabopatopnbie onbiThi 1. [lonyuerne FHAPOKCHA LIMHKA W HCCIICOBAHHE €70 cBoMcTB. 2.
MosieMpoBaHue  MOCTPOCHUS [TeproAMUECKOR  CHCTEMbI  XMMHHUECKHX ynementoB [l
M. Meneneesa

JInarnocTHuecKas KOHTPOILHAN padora

Tema 1. MeTa/uibl

TMonokeHne MeTaIoB B [TepHOAMUCCKOH CHCTEME sumuuecknx snementos J1. V. Menneneesa.
MeTalanueckas KpUCTanIuieckas pelerka i veTantiueckas Xumuueckas cps3p. Obuwme
du3MuecKne CBOMCTBA METAILIOB. Criasbl. MX CBOMCTBA M 3HaueHne. XUMUUECKHE cBOiiCcTBa
METAIOB KK BOCCTAHOBHTENEH, @ TaKke B CBETC HX [107107KEHUS B DJIEKTPOXUMHUCCKOM PAdY
HAmNpsiKeHUH METam/10B.

Koppo3us MeTalloB H crocoObl GopbObl ¢ Heil. MeTanisl B PUPOIE. Obume crnocodbr UX
NOJIy4eHHS,

O6mas XapaKTePHCTHRA HIET0MHBIX METATLI0B. Metanasl B npupoae. Oomue cnocoObl HX
nonyuerns. CTpoeHue aTtoMos. [[lenouHble MeTallbl — MPOCTHIC geliiecTa. BakHeHIIHe
coeMHEHUs 1LENOUHBIX METANI0B —OKCHIDL FHAPOKCH/BI W COMH (XTOPHIBI. kapOOHATBI,
cysb(arel, HUTPAThl), MX coilcTBa M TpHMEHEHHE B HAPOIAHOM xozsiicTe. KanuidHbie
yaA00OpeHUs.

OO6mas XapaKTepHuCTHKA ) J1eMEHTOB raasnoii noarpynnel 11 rpynnst. CrtpoeHue aroMOB.
U.lC.'ID‘IHO'SeMc‘."Ib]'lblt:‘ MeTalbl e pOCThIC BeLIeCTBA. BaxHeimue COe/1MHEHHA
[e7OUHO3EMETBHBIX  METANIoB — OKCHILL. PHAPOKCHBL M COMH  (XJIOPHIIBL, kapOOHATBHI,
puTparthl. cyabgarsl. Gocharbl). UX cBOIlCTBA U NPUMEHEHHE B HAPOAHOM X03AHCTBE.
Amovunnii. Ctpoenue atoma, (u3nueckie KMMHUECKHE CBOMCTBA NPOCTOro BELIECTBA.
CoeMHeHHs ATIOMUHHS — OKCHJ W THAPOKCHIL HX ampoTepHblil XapakTep. BaxHeiiune cOIH
amoMuHus. TIpuMeHeH e alioMHHIs 1 €To COeTMHEH W,

JKeaezo. Crpoenne aroma. (usndeckie i KHMHUECKHe CBOJiCTBa MpOCTOro  BeulecTsa.
[eneTnueckue psapl Fe2+ n Fe3+. Baxueiiue coan Kenesd. JpaueHue JKenesa U €ro
coeHHeHH A MPUPO/Ibl H HAPOHOTO XO3AHCTBI.

Jemoncrpaw. OOpasiibl HEA0UHBIN LHLETOYHO3EME/ILHBIX  METAJIIOB. OGpa3sibl ClJ4BOB.
B3aumoieiicTBHE pacTBOPOB KHCIIOT H coneit ¢ meranamu. [lonyuenue ruApoOKCHIA altOMHHAA



W HCCIElOBAHUE €ro CBOHCTB. BiaumoeiicTBie Kejle3a ¢ COISHOH kucaotoi. [lomyuenue
IUIPOKCHJIOB Kene3a (1) n (I11) 1 u3yuenue ux CBOMCTB.

Ipakrudeckne padoTbl. I. OcyulecTBIeHHE LEMOUKH XHMHHUCCKUX npeBpatieHui. 2.
[Tonyuenne M CBOHCTBA coeanHenuil meramios. 3. Peuienne JKCTIEPUMEHTAIBHBIX 3a1ad Ha
pacro3HaBaHie U NOJyHCHHE COeAMHEHHIT META/UIOB.

Kourpoabnas pabora Nel no teme Metaiubi»

Tema 3. Hemeraninl

OG6ias XapakTepucTHKa HEMETAIOB: nonokenne B [lepuoanyeckoii cHCTEME XHMHUCCKHX
snementon 1. M.Menaeneesa,

0COBGEHHOCTH CTPOCHHS aTOMOB, 31eKTPOOTPHLIATEIBHOCTD (90) KaK Mepa «HeMeTaIHIHOCTHY,
pan 0. KpreTanamieckoe CTPOCHHE HEMETANI0B — [POCTBIX BELUECTB. AnOTPONnus.
dusnueckme cBoiicTBa HemeTan0B. OTHOCHTENLHOCTS NOHATHH «METAN U «HEMETAIIN.
Boaopon. [lonoxkenne BOAOPOId B [TeproanuecKoi CHCTEME xumuueckux tementon JI. U
Menneneesa. CTpoeHHe atoMa H MOJICKYJIbL. dy3nyeckue W XHMHUECKHE CBOHCTBA BOLOPOAA,
ero nojly4eHue n npumMeHeHHe.

Boaa. CtpoeHHe MOJEKYJIBL. BojopoaHas XumHuecKas CBA3b. Mdu3ruecKHe CBOHUCTBA BOJBL
AHOMQINHM CBOWUCTB BOJBL. [uapouiibHbIE B ruapohoOHbie BEIIECTBA. XuMHUEeCKHe CBOHCTBA
goabl. KpyroBopot BOIbI B TMPHPOIE. BonooumeTka. Adspalus BOfbl. bbITOBbIC (GuapTpHI.
MuHepanbHbie BObL JIMCTHAIMpOBAtHAs BOJlA. ee 1oayueHHe i MPHMCHCHHCE.

O6mas XapaKTepHCTHKA ralorenos. Ctpoenne atomos. [lpocTbre BelllecTsa ¥ OCHOBHBIC
coeMHEHHs TaloreHoB, WX CBOHCTBA. Kparkne cBeaeHHs O XJOPE. Gpome, ¢drTope U HOIC.
[TpuMeHeHHE ratoreHos u X coe/lMHeH il B HAPOHOM XO3AHCTBE.

Cepa. CtpoeHne atoMa. anJoTponus. CBOHCTBA W NPUMEHCHHE POMOHUECKOIl CEpBI. Oxcubl
cepbl (IV) u (VI). ux noay4deHue. croiicTea M npumerenune. CepHas KUCI0Ta M ee Cosu, UX
npuMeHeHKe B HApOIHOM xo3siicrne, [IPOU3BOACTBO CEPHOM KHCIIOTBI.

Asor. CTpoeHue aTtoma M MOICKY/Ibl. cBoiicTBA MPOCTOro BELICCTBA. AMMHAK, CTPOCHHE,
CBOMCTBA. MOJiydeHHe W NpUMEHEHHE. Cony avMMOHMs, HX CBOJCTBA M MPUMEHEHHE. Oxcujipl
asota (II) n (IV). AsoTuas kucrora. ce cpoficra n npumenenne. Hutpatbl H HUTPHUTBI,
npoGiema HX coaepKaii B CeTbCKOX03AICTBEHHOMH NMPOLYKLHH. A30THbIE y100peHHH.
®ocop. CTpoenne  aToOMd. ANIOTPOIHs.  CBOKCTBA Genoro 1 kpactoro Qocdopa, HX
npumererne. OCHOBHBIC coemmnenns: oxeua (pocdopa (V) n opropocdopHas KHCIOTE,
docdarsl. PochopHbie yaoOpeHns.

Yraepoa. CTpoeHHe aromd. ATOTPOIHS,  CBOTCTBA Moau(UKalLMi. [PUMCHEHHE. Oxkcuael
yrnepozaa (II) (IV). ux cBoiicTBa M NPUMEHCHHE. KapGonatbl: KaabluT. CO/a. norati, MX
JHaueHne B IPUPOJIE H KH3HH HEeNOBEKA.

Kpemunii. Ctpoenue aTroMa. KPUCTALTHHCCKHH KpeMHiil. ero cBOHCTBA W npumerenue. OKCUIL
kpemuust (1V), ero npupo/HbIc pazsosuanoctn, CuiauKarel. 3HaueHue coelMHeHni KpEMHHS B
JKUBOM Y HEXKMBOMH MPUPOJIE. [MoHsiTHE O CHIMKATHOM MPOMbILLICHHOCTH.

Jlemoncrpauny, [onyuenue pacno3Hasariie  BOAOPOIA. KauecTBeHHas peakuus Ha
FaoreHnA-HOHbL.. B3anmoaeHCTBHE KOHIEHTPHPOBAHHOM a30THOM KHCIOThE € MeblO.
JlaGopatopubie ONBITLHL. O3HakoM/eHHE C COCTABOM MHUHEPATbHON BObL. 30. CaoiicTBa
paz0aBseHHOM CEepHOil KUCTIOThI. WUzyuenue CBOHCTB aMMHAKA. Pacrio3HaBanue coned aMMOHHA.
[openue (pocpopa Ha BOAYXE u B Kuesopode. PacrnosHaBaHMC docgaros. ['openne yrid B
kucnopone. Iepexon kapOOHATOB B ruapoKapOboHaThI.

[IpakTHYeCKIe paGorbl. 4. Peuweinie JKCMepPHMEHTAIbHBIX 3a1ad 1o teme «[loarpynna
kuciopoaay. 5. onyuenue, cOOHpaHUE 1 Pacrio3HaBaHHE Fa3oB.

KonTposbHast padoTa Nv2 nio Teme @ Hemeranas»

Tema 5. O6o6umenue sHAHBil 110 XHMHH 34 RYpC ocnosnoii mKoapt. Iloaroropka K
rocyuapcmeuuoﬁ HTOroBOil arrecTaunn (F'"HA)

[Tepuoanueckuit 3aKoH H [Tepuosnyeckas CHCTEMA <mudecknx dnementos . N.Menneneesa.
duzndecKii  CMbICI  MOPAAKOBOTO omepa  dlIeMeHTa,  HOMEPOB nepuoja W TpyMMblL.



3aKOHOMEPHOCTH H3MEHEHHS CBOICTB DIEMEHTOB W UX COEAMHEHHH B MEpHOAax H rpynmnax B
cBeTe MPeJCTAaBIeHHUH O CTPOSHHH aTOMOB yneMenToB. 3nauexue [lepuoanyeckoro 3akoHa.
Buabl XMUMHUECKHX CBsi3eil M THIBI KPUCTA/LIMUECKHX PELICTOK. B3auMoOCBA3b CTPOCHHA H
CBOMCTB BELIECTB.

Knaccuduranus XHMHUCCKUX peakumii Mo pasiHiHbIM npusHaKaMm (4Mcno M COCTaB
pearnpyroumx u 0Gpa3yIOLIHXCS BELIECTB, HAHIME rpanmibl pasaena das: TenoBoit dQHEKT;
W3MeHeHHe cTerneHell  OKHCICHHS  aTOMOB. HCTIOAB30BAHME  KATAIN3aTOpa; HANpaBJeHUE
npotekanis). CKOPOCTL XHMHUCCKIHX peakuuit 1 GAKTOpbI. BAMSIOUIME HA nee. OOpaTUMOCTD
NHMHUECKHX PeaKiuil 1 cnocoObl CMeLICHHA XUMHUYECKOro paBHOBECHS.

[lpocTble W CJIOKHBIE BELICCTBA. Mertannbl ¥ Hemerawibl, [eHeTHHecKue pAIbI MeTasa,
gemeTania W [epexoaHoro  Meralid. Orenanl W FHAPOKCHAbl  (OCHOBAHHMA, KHCIOTBI,
amdoTepHbie THAPOKCHIBL), COJH. Mx cocTas. KnaccHpukais u o0mme XHMHHECKHE cBOHCTBA B
CBETE TEOPHH NEKTPOIHTHUCCKOM JAHCCOIHALIH.

Mrorosasi KOHTPO/IbHAsE padoTa 3a Kype Xuvi 9 kaacea

Pasnen 3. TemaTuueckoe IAHUPOBAHIE TI0 xumumn, 8 Kiace,
(2 uaca B HEAETI0, BCETO 68 wacos)

YMK O.C. I'abpueasina

Haumenosanne | Koan ] YVYA
TeMbl 4eCTB |
0
(pa3nena) —— |r/f-_~—r___—-_f—r———
| JlnunocThble | MeTtanpeameribie | [Ipeamernbie
Ha | |
Hiyue | | |
Hue \
I
T
Tema 10 | GopmUpOBAHHE | JlenaThL NOMETKH, obpatatbes €
1.Beeaenue HHTEepeca K HOBOMY | BLIMTUCKH, 1a60paTOPHBIM
peaMeTy,0co3HaBaATb | yyTHpoBaHKHe TEKCTa, 00GOpyI0BaHHEM H
Tema 2. 9 | eMHCTBO H | B o
COCTABINSTh OKIAL HarpeBaTeIbHbIMU
11eJIOCTHOCTb
COCTaBATH HA npubopaMi B
AR \ OKPY?KAIOLLEr0 MHPa. \ pubop
XHMHHYECKHX BO3MOIKHOCTH €ro | OCHOBE TEKCTA | COOTBETCTBUH C
S/IEMEHTOB [T03HABAEMOCTH H | rpaQuKH, B TOM | npaBuiaMi TEXHHKH
T | 0OBACHUMOCTH Ha | YHCIIE ¢ TPUMEHE- | $e30MacHOCTH,
ema 3. e .
| OCHOBE 10CTHIKEHIH || uuem cpencts MKT: | BBINOJIHATH
[MpocTbie '| HaykH; | BJajleTh TaKUM fpocTeflne MpHeMbl
MOCTENEHHO
BELLECTBA | BHIOM H3JI0KCHUA | obpatieHus ¢
i — | TeKeTa, Kak | 1abopaTOpPHBIM
Tema 4. coOCTBEHHOE 1 ~
LeNI0CTHOE || paccysKaeHHe; 060pyI0BAHHEM:
CoeanHeHNs MUPOBO33PEHHE! | HCITO/Ib30BATH TAKOH nabopaTopHbIM
XMMHYECKHUX oco3HaBaTh BU/ MbICJICHHOTO ITAaTUBOM,
MEMEHTOB noTpedHOCTL H | (MaeasibLHOTO) CIHPTOBKOI:



‘ pHTEpeca K HOBOMY

—

5. | Temas. 11 \ FOTOBHOCTH K '| MOJAEHPOBaHNA, KaK Habmo1aTh 3a
T I;{&.:OOG{J_&;;OBE\.HMIO:B ' 3HAKOBOE CBOICTBAMH BEIECTB
R CEMIOLLP;::;;L:}?;:‘ ax MOJIe/IHpOBaHHe (Ha i SABJICHUAMH,
BELLECTBAMM. P —— npnmepj: ypaBHEHH MPOUCXOAALIMMH C

HIKOJBL: peakuui BEIIECTBAMM,
6 [ Tewa 6. 7| oueHuBarh | AMCCOLMALINH, OTMUCHIBATD
JKU3HECHHbBIC CHTYALLMH ‘ HOHHBIX YPaBHECHHI ‘ XHMHUECKHH
PactBopeHHe. ¢ TOUKH 3peHUs peaKiLnii. moaypeax- IKCTICPUMEHT C
PacTBopsl. ‘ ezonacHoro obpasa ‘ LMl OKHCIICHUS- [TOMOIIILIO €CTECTBEH-
Ceotictea | AKM3HH M COXPAHEHHA | poccranoBNeHHA); HOTO (PYCCKOTO HITH
pacTBOpob ‘ 3nqpoab§[: | pazuuaTh POJHOTO) A3bIKA H
HICKTROIITER: gy | KOMITOHEHTbl \ A3bIKa XHUMHH;
IKOJIOTHUECKHH PHCK ' ' ’
B3AUMOOTHOLLICHHUIT ‘ J0Ka3aTe1bCTBa 71e/1aTh BbIBO/IBI T10
yesoBeKa ¥ npHpobl. ‘ (Te3uC, apryMeHThbl 1 pe3yabTaram
| (popmuposaTh | dopmy [POBEIEHHOTO
| aKonOrIUECKOE 0Ka3aTesbCTBa); JKCMIEPUMEHTA.
‘ MblILIJICHUE: yMEHHE ‘ OCYLLECTBIATS
OLIEHHBATb CBOIO
‘ nesTeNbHOCTh H [pAMDE
‘ MOCTYIKH Ilp'\THX ‘ llll.‘.l_\"KTHBHUe "
mosedt ¢ TOUKH 0Ka3aTeNnbCTBO.
3peHmnst COXpaHeHHs ‘ ‘
| OKpyKaloUeii ¢peibl - ‘
| rapaHTa JKH3HH H
| Gaaronoy s sonei | |
‘ Ha 3emine. ‘
| | |
WUroro: 68 ‘ D |
| | |
TeMaTHUECKOE IJIAHHPOBAHIE 110 NHMIH, 9 kaace,
(2 waca B He/1€110, BCETO 68 uacoB)
YMK O.C. IN'abpueasina
Ne Haumenosanue | Koamuecr '| YYi
n/m | TeMbl BO 4ACOB
(pamean) | EyueHie | Jluunoctnbie || MeTanpeamertble TpeamerHbie
1; Tema 1| 10 dopmupoBaHHE 71e1aTh MOMETKH, BBIMHCKH, oOpalarbes
1.BeeaeHue \ LUMTHPOBAHHME TCKCTA: ¢



Tema 2.

MeTtannbl

Tema 3.
HemeTannbl
Tema 4

Obo00iIeHUe
3HAHUH 110

XUMHH 38 KYPC

OCHOBHOM
[IKOJIBIL.
[ToaroroBka K
WTOrOBOM

aTTeCTaluu
(TUA) (104.) \

npeiam CT}-'OCO'EHCIBH

Tb €IMHCTBO H
LeJTOCTHOCTD
OKpPYKAIOLLEro
MHpA.

BO3ZMOIKHOCTH €10
[103HABAEMOCTH H
0O BACHUMOCTH HA

OCHOBE
NOCTHIKEHHH
HAYKH,
[OCTENeHHO
BLICTPAUBATH
¢cODCTBEHHOEC
[1eJTOCTHOE

MH pO BO'S";]‘?Cl e
0CO3HABATD
noTpeOHOCTL H
FOTOBHOCTDL K

camo0Opa3zoBatuio,

B TOM YMCNIE H B
pamkax

ca,\mcmﬂ’renbuoﬁ
nesTesIbHOCTH BHE

LIKOJIbLL
QUEHHBATDL
JKH3HEHHBIE

CcHTYaL ¢ TOYKH

3peHits
He30MacHoro
oOpaza HKH3HH 1
COXpaHeHHs
3/10POBBA}
OlleHHBATh
3KOJIOTHUECKHH
PUCK

B3au MOOTHOLLEHHUH

ye/0BeKa 1
MPUPO/ILL.
(popmupoBaTh
3KOIOMHHECKOe
MblLIJEHHE!

}'f\lt‘lllitﬂ' OLeHHUBAThL
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[OCTYIKH APYTHX

moaeil ¢ TOYKH
3IpeHus
coxpaHeHus
OKpYKAIOLICH
cpesibl - rapanTa
ZLEILL

COCTaB/ATh JOKIAML

COCTAB/SATH HA OCHOBE
texcTa rpaguku, B TOM
upee ¢ MpUMEHEHHEM

cpencrs UKT:

BraJeTh TAKUM BUAOM
H310KEHHA TeKCTa, Kak

paccyKIeHHE:

HCTIOJIB30BATH TAKOH BHIL
MBICIEHHOTO (M/1€alIbHOTO)
MO/IEIHPOBAH A, KaK
JHAKOBOE MOJIC/IHPOBAHHNE
(na npumepe ypaBHEHHUH
peakiuii Anccounaliit,
HOHHBIX YpABHEHWH
peaxiui, ronypeakuuii

OKHCJICHUWHA-

BOCCTAHOB/ICHUA);
paszauuaTh KOMIIOHEHTBI
jokazaresbeTna (Te3nC,
aprymMeHTbI 1 hopmy
10KA3aTeNbCTBA):
OCYLLECTBIIATD npsamoe

H HJl}’KTHEHOE
okaszarell LCTBO.

nabopaTopH
bIM

o0opyoBaH
veM H

HarpeBaTel

bHBIMH

npudopamu

B
COOTBETCTB
MH C
npasHiaMH
TeXHUKH

Gezomnac-
HOCTH;
BBIMOJIHATD
npoCTEeNHIIN
€ NpUEMbI
obpamenns
¢
nabopaTopH
BIM
o0bopy10BaH
HeM:
nabopaTopH
BIM
LITATHUBOM,
CITUPTOBKOM
5
HaOroAaTh
3a
cBoiicTBaMHu
BELLIECTB U
SBJACHUAMH,
MPOMCXOasA-
LIAMH C
BEILECTBaM
v
OMKCHIBATD
XHUMHYECKH
i
JKCNEPUME
HT C
[IOMOLIBIO
eCTeCTBEH-

HOT'O




faaronosy s
A10/1ei Ha 3eMle.

(pycckoro
WiH
POJIHOTO)
sI3bIKA U
A3bIKa
XUMHH,
Jaenatb
BBIBOJBI 10
pesyJbTaTa
M
NpoBEAEHHO
ro
IKCIIEpUMe
HTA.

Hroro:

]
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