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IInanupyembie pe3yabTaThl OCBOCHHUSI YUeOHOT0 NpeAMeTa XUMMUSs sl
ooyuarommuxcs ¢ 3IIP 8-9 knace

Jluunocmmuote pe3yibmanbl,

1. 0CO3HaHUe CBOCU STHUYECKOMN IIPUHAIIC)KHOCTH, 3HAHUE UCTOPUU
XUMMHU U BKJIAJ1a POCCUMCKON XUMUYECKON HAYKH B MUPOBYIO XUMHIO;
2. G opmuposanue OTBETCTBEHHOTO OTHOIICHUS K TTO3HAHUIO XUMUU;

TOTOBHOCTH M CLIOCOOHOCTH 00YYaAIOIINXCSI K CAMOPA3BUTUIO M CAMOOOPa30BaHUIO
Ha OCHOBE M3YUYCHHBIX ()aKTOB, 3aKOHOB U TEOPHUI XMMUU; OCO3HAHHOTO BbIOOpA U
MOCTPOEHUE UHIUBUAYAJIbHON 00pa30BaTENIbHON TPACKTOPUH;

3. Gopmuposanue NENOCTHON eCTECTBEHHO-HAYYHOU KapTHHBI MUPA,
HEOTHEMJIEMOM YaCThIO KOTOPOH SIBJISICTCSl XMMUUYECKasi KapTUHA MUPa;

4. 08/1a0eH1e COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIINM YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU, B TOM YUCJIE U XUMHYECKUM;

5. 0C60eHUe COLTMAIbHBIX HOPM, ITPABUII MOBEJIEHUs, poJiel U hopm
COITMAILHOM KU3HH B COIIMYME, IPUPOJIE U YACTHOM )KM3HHU HAa OCHOBE
AKOJIOTUYECKOM KyJIbTYpbl M 6€3011aCHOT0 OOpallleHusl C BeIIeCTBAMH U
MarepuagaMu;

6. Gopmuposarue KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIICHUU CO
CBEPCTHUKAMHU U B3POCIBIMU B MPOIECCE 00pa30BaTENbHON, 00IIECTBEHHO
MOJIE3HOM, yueOHO-UCCIEJ0BATENbCKOM, TBOPUECKOM 1 ApYyruX BUIOB JAEATENBHOCTH,
CBsI3aHHBIX C XUMHECH.

Memanpedmemmnule pe3yibmanivl

PerynsatuBHble:

1. CaMOCTOSATEILHO OOHAPYKUBATH U (POPMYITUPOBATH YUEOHYIO
npoOsieMy, ONpeesTh 1IeJib Y4eOHOH AesITENbHOCTH;

2. BBIJIBUTATh BEPCUU PEIICHUS POOJIEMbI, 0CO3HABATh KOHEUHBIN
PE3yNbTAT, BHIOUPATH U3 MPEJIOKEHHBIX U UCKaTh CAMOCTOSITEIILHO CPEICTBA
NOCTHKEHUS LIETH;

3. COCTaBIIATH (MHAUBUIYAIBHO WM B TPYIIIE) IJIaH PEIICHUS
POOJIEMBI;

4, paboTas 1o TUIaHy, CBEPSITh CBOM JIEUCTBHSI C MEINBIO U, IPU
HEO0OXOIMMOCTH, UCTIPABIISITH OTUOKNA CAMOCTOSITENIHHO;

o. B JIMAJIOTE€ C YYUTEIEM COBEPIICHCTBOBATH CAMOCTOSITENIHLHO
BbIPaOOTaHHBIC KPUTEPUU OIICHKHU.

ITo3HaBaTenbHbIC:

1. aHAM3UPOBATh, CPABHUBATH, KIIACCU(PHUIIMPOBATH U 0000MIATH (haKTHI
Y SIBJICHUS, BBISIBIISITH IPUYMHBI U CJICJICTBUSI TIPOCTHIX SIBIICHUH.

2. OCYIIECTBIISITH CPaBHEHHE, KIACCU(PUKAINIO, CAMOCTOSTEIHHO
BEIOVpAsi OCHOBAHUS ¥ KPUTEPUH JJIS1 YKa3aHHBIX JJIOTUYECKUX OTIepaInii;

3. CTPOUTH JIOTUYECKOE PACCYKICHHUE, BKIIIOYAIOIIEE YCTAHOBJICHUE
MPUYUHHO-CJIEICTBEHHBIX CBSI3EH.

4, CO3/1aBaTh CXEMaTUYECKHE MOJICIIH C BBIJICICHUEM CYIIIECTBEHHBIX
XapaKTEPUCTUK OOBEKTA.

d. COCTAaBIIATH TE3WCHI, PA3TMYHBIC BUIBI IFIAHOB (MMPOCTHIX, CIIOKHBIX H

T.IL.).



6. npeoOpa3oBbIBaTh MHPOPMAIIUIO U3 OJTHOTO BUAA B APYrou (Tabauiry
B TEKCT U TIp.).

1. YMETh OMPEACISITh BOBMOXKHBIE HCTOYHUKU HEOOXOIUMBIX CBEJICHHM,
MPOU3BOIUTH MOUCK UH(OPMALINK, aHATU3UPOBATH U OLIEHUBATH €&
JIOCTOBEPHOCTb.

KoMMyHHKAaTUBHBIE:

1. CamocCTOSTEeNIbHO OPTaHU30BbIBATh YUeOHOE B3aUMOICHCTBHUE B
rpytire (onpeaessiTh 00IIKe eI, paclpeesTh POJd, JOTOBAPUBATHCS APYT C
JIPYroM | T.1.).

Ilpedmemusie pe3ynomamal:

2. OCO3HAHUE POJIA BEIIECTB;

3. OTIPENICIIATh POJIb PA3JIMYHBIX BEIIECTB B IPUPOJIC U TEXHUKE;

4, OOBSICHSITH POJIb BEIIECTB B UX KPYTOBOPOTE.

5. paccMOTpEHNE XUMMUUYECKUX MPOIECCOB:

6. MPUBOAUTH IPUMEPHI XUMHUUECKUX MTPOIIECCOB B TIPUPO/IE;

7. HAXOJIUTh YEPThI, CBUICTEILCTBYIOIINE 00 OOITUX MpU3HAKAX
XUMHUYECKHUX MPOIECCOB U UX PA3TUUUSX.

8. UCIIOJIb30BaHUE XUMUYECKUX 3HAHUN B OBITY: OOBSICHATH 3HAUCHUE
BEIIIECTB B )KM3HU U XO3SUCTBE YEJIIOBEKA OOBSICHATh MUP C TOUKU 3PCHUS XUMUU:

9. NEePEYUCIISITH OTIIUYUTEIbHBIE CBOMCTBA XMMUYECKHUX BEIIECTB;

10. paznuyaTh OCHOBHBIE XUMHUYECKHE MPOLIECCHI;

11. ompenensiTh OCHOBHBIE KJIACCHl HEOPTAaHMYECKUX BEIIECTB;

12. noOHMMATh CMBICT XUMHUYECKUX TEPMHUHOB.

13. oBnameHHe OCHOBaMHU METOJIOB MO3HAHUS, XapaKTEPHBIX JIJIs
€CTECTBEHHBIX HAYK:

14. xapakTepu30BaTh METOJbl XUMUYCCKON HayKu (HaOJIroACHUE,
CpaBHEHHE, SKCIICPUMEHT, U3MEPEHHE) U UX POJIb B TO3HAHUU TTPUPOIBL;

15. TpoBOAUTH XUMHYECKHUE OTBITHI U SKCTIEPUMEHTHI U OOBSICHATh UX
PE3YNbTATHI.

16. yMmeHwHe OleHHBATH MMOBEJICHNUE YEIOBEKA C TOUKU 3PEHUS XUMUYECKOM
0€30MacHOCTH 0 OTHOIIICHUIO K YEJIIOBEKY U MPUPOJIE:

17. wucnonb30BaTh 3HAHUS XUMUU TIPHU COOTIOACHUU TIPABHII
MCITOJIb30BaHUS OBITOBBIX XUMHUYECKUX MPENapaToB.

18. OOBACHATH CyTh XUMUYECKUX MPOIECCOB;

19. Ha3zbiBaTh MpU3HAKHU U YCIOBHS MPOTEKAHUS XUMUUECKUX PEAKIINN;

20. ycTaHaBNIMBATh MPHUHAICKHOCTh XUMUYECKON PEAKITUHU K
ONpeIeIEHHOMY THUITY IO OJIHOMY U3 KJIACCU(PUKAIIMOHHBIX MPU3HAKOB: 1) 1Mo
YUCIy U COCTaBY

21. WCXOIHBIX BEIIECTB U MPOIYKTOB PEaKIuu (PEaKIuu COCTUHCHNUS,
Pa3IOKEHUS, 3aMEIICHHS 1 0OMEeHa); 2) MO BBIJCICHHUIO WIIH TTOTJIOMICHUIO
TEIJIOTHI (PEAKIMK YK30TEPMHUUYECKUE U SHIOTEPMUYECKHE); 3) 110 UBMEHEHUIO
CTEINEHEW OKUCIICHUSI XUMUUECKUX 3JIEMEHTOB (PEaKIUU OKUCIUTEIBHO-
BOCCTAHOBUTEIBbHBIC); 4) 10 00PATUMOCTH Tpolecca (peakiuu oOpaTuMble U
HEoOpaTUMBIE);



COCTaBJISITh YPABHEHHS ICKTPOIUTHIESCKON TUCCOLMAIIUN KUCIIOT, IIEI0YEH,
COJICii; TTOHBIE M COKpAIIEHHBIC HOHHBIC YPABHEHUS PEAKIN 0OMEHa; ypaBHEHUS
OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

22. TIPOTHO3WPOBATH MPOAYKTHl XUMHUIECKUX PEAKIIHH 11O
dbopMmynam/Ha3BaHUSAM UCXOIHBIX BEIIECTB; OMPECNIATh UCXOAHBIE BEIIECTBA MO
(dopMyam/Ha3BaHUSIM MPOJYKTOB PEAKIIUU;

23.  COCTaBIISITh YpaBHEHUS PEAKIIMiA, COOTBETCTBYIOIINUX
MOCTIEIOBATENBHOCTH («IIETIOYKE») MPEBPAIIEHINI HEOPTaHNYECKUX BEIIECTB
pa3IMYHBIX KIACCOB;

24.  BBIABIATH B IPOIECCE IKCIIEPUMEHTA MTPU3HAKU, CBUACTEIHCTBYOIINE
O MPOTEKAaHUW XUMHUYECCKOW PEaKIIHH;

25. TMPUTOTOBJISITH PACTBOPHI C ONPENIETEHHON MaccOBOU JoJien
pacTBOPEHHOTO BEIIECTBA,

26.  ompenemnsaTh XapaKTep Cpeabl BOAHBIX PACTBOPOB KUCIIOT U IIeT0UeH
110 U3MEHEHUIO OKPACKU HHIUKATOPOB;

27. TIPOBOJIUTH KAUYECCTBEHHBIC PEAKIINH, TIOITBEPXKAAIOIITIC HATUYUE B
BOJIHBIX PacTBOPAaX BEIIECTB OT/ICIHHBIX HOHOB

28.  ompenensaTh MPUHAJIC)KHOCTh HEOPTaHMYECKUX BEIIECTB K OJTHOMY U3
M3yYEHHBIX KJIaCCOB/TPYII: METAJUTBl U HEMETAaJUIbI, OKCH/IbI, OCHOBaHMUS,
KUCJIOTBI, COJIH;

29.  cOCTaBJIATH (POPMYIIBI BELIECTB M0 UX HA3BaAHUSIM;

OTIPEJIENISITh BAJIGHTHOCTh U CTETIEHb OKHCIICHHSI 3JIEMEHTOB B BEIIECTBAX;

30. cocTaBasaTh GOPMYIIBI HEOPTAHUYECKUX COEIMHEHUN 1O
BaJICHTHOCTSM M CTETICHSIM OKHCIICHUS 3JIEMEHTOB, a TakKe 3apsijiaM HOHOB,
yKa3aHHBIM B Ta0JIMIIE pACTBOPUMOCTHU KHCJIOT, OCHOBAHUM U COJICH;

31l. OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3NUECKUX U XUMHUUECKUX
CBOMCTB IIPOCTHIX BEIIECTB (METANIOB U HEMETAJUIOB) U UX BBICIIUX OKCHJIOB,
00pa30BaHHBIX AJIEMEHTAMHU BTOPOTO U TPETHETO NIEPUOIOB;

32. Ha3pIBaTh OOIIME XMMUYECKHE CBOMCTBA, XapaKTePHbIS IS TPYIII
OKCHUJIOB: KUCIIOTHBIX, OCHOBHBIX;

33. Ha3bIBaTh OOIIME XUMUUYECKHE CBOWCTBA, XapaKTEPHBIE IS KAXKIOTO
U3 KJIACCOB HEOPraHMUYECKUX BEIIECTB: KMCJIOT, OCHOBaHUH, COJIEH;

34. TpPUBOAWTH MPUMEPHI PEAKIIHH, MOATBEPHKIAIOIMINX XUMHUECKHIE
CBOMCTBA HEOPraHUYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUH U COJIEH;

35.  ompeaensTh BEIEeCTBO-OKUCIUTEINb U BEIIECTBO-BOCCTAHOBUTEID B
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUIX;

36.  COCTaBIATH OKHUCIHUTEIHHO-BOCCTAHOBUTEIBHBIN Oaanc (I1st
M3YYCHHBIX PEAKIUI) IO MPEIIOKEHHBIM CXeMaM PEaKIuii; TPOBOIUTh
71a00paTOPHBIE OMBITHI, TTOITBEPKAAIOIINE XUMUUECKIE CBOMCTBA

37. OCHOBHBIX KJIACCOB HEOPTAHMYECKUX BEIIIECTB;

38. mpOTHO3UPOBATH PE3YJIBTATHI BO3ECHCTBUS PA3INIHBIX (PaKTOPOB HA
M3MEHEHHUE CKOPOCTH XMMHUECKOHN peaKInu;

39. mporHO3UPOBATH PE3YJIbTATHI BO3ACHCTBUS Pa3TUIHBIX (PaKTOPOB HA
CMEIIIEHNE XUMUYECKOTO PAaBHOBECHS.



40. nOpOrHO3UpPOBATh XMMHUYECKHE CBOIMCTBA BEILIECTB HA OCHOBE UX
COCTaBa U CTPOCHHUSI;

41. TmpOrHO3WPOBATH CIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIbHBIC
WJIA BOCCTAaHOBUTEIIBHBIE CBOWCTBA C YYETOM CTENICHEN OKUCIICHUS JIEMEHTOB,
BXOJAIIUX B €r0 COCTAaB;

42.  BBISABIATH CYIIECTBOBAHUE T€HETUYECKON B3aUMOCBSI3U MEXTY
BEILIECTBAMU B PAIY: IPOCTOE BEIIECTBO — OKCHUJ — THIAPOKCHU]I — COJIb;

43. OpraHuU30BBIBATH, MPOBOJAUTH YUEHUUECKUE MPOEKTHI 1O
HCCIIEIOBAHUIO CBOMCTB BEIIECTB, UMEIOIINX BaXKHOE MPAKTUYECKOE 3HAUCHUE

KoppeknuonHas pa6ora ¢ 00y4almuMucs

o VYcunenue npakTUYECKOW HAMPaBIEHHOCTH Y4eOHOI0o MaTepuana
(HOBOTO).

o Brinenenue cyiecTBeHHBIX MPU3HAKOB U3yYaeMbIX SIBICHUN (yMEHUE
aHAJIM3UPOBATh, BBIICNIATH TJIABHOT'O B MaTepHalie).

o Ornopa Ha 0ObEKTUBHBIC BHYTPEHHHE CBSA3H, COAEPKAHUE U3YIaeMOT0
Marepuaia (B paMKax MpeaMeTa U HECKOJIbKUX MPEIMETOB)

o Cobumroienue B orpeziesieHne 00beMa U3yuyaeMoro Marepuasnia,
PUHITUIIOB HEOOXOIUMOCTH M IOCTATOYHOCTH.

o Brenenue B comepxanne ydeOHBIX TPOTPaMM KOPPEKITMOHHBIX
pa3zesioB sl aKTUBHU3AIIMU TTO3HABATENbHOM JAESTEIbHOCTH.

o VY4€r uHIMBHIYyATBHBIX 0COOCHHOCTEN pebeHKa, T. €. obecrneueHue
JUYHOCTHO-OPUEHTUPOBAHHOTO O0yUYEHUSI.

o [IpakTHKO-OpHEHTUPOBAHHAS HATIPABICHHOCTh Y4€OHOTO MpoIlecca.

o CBs13b MPEAMETHOTO COJIEPKAHUA C KU3HBIO, TPOSKTUPOBAHUE
’KU3HEHHBIX KOMIETeHIi ooyuatomerocst ¢ OB3.

o BxutroueHmne BCero KOJIEKTHBA yYalIuXCs B COBMECTHYIO
JESTEIBHOCTD MO0 OKA3aHUIO TIOMOIIIH JIPYT JAPYTY;

o OpueHTanus Ha MOCTOSTHHOE Pa3BUTHE Yepe3 MPOCKTUPOBAHUE
paszzerna mporpaMMbl KOppEKIIMOHHAas padoTa.

o [IpuBneueHne TOMOIHUTENBHBIX PECYPCOB (CHEUaIbHAs
WHIUBUyalIbHAS TIOMOIIb, 0OCTAaHOBKA, 000PYIOBAaHKE, IPYTHUE BCIOMOTATEIbHBIC
Cpe/CTBa)

Koppekuronasie METOIbI HA YpOKaXx:

o [Tpu 06yueHnn XuMuu HEOOXOIUMO OPTaHU30BBIBATH MPOTYKTUBHBIC

(bOpPMBI M METOJIBI TIEIATOTUYECKON U TICUXOJIOTHIECKON MTOMOIIIH ¢ YIETOM
MCUX0(PU3NOIOTHIECKUX OCOOCHHOCTEN Pa3BUTHS 00YUAIOIINXCS: HEYCTOMYUBOE
BHHMaHUeE, OcabJIeHHas NaMsITh, MOBBILLIEHHAs! yToMIIsieMOCcTh. Ha ypokax mo
npeamMery «XuMun» 00ecedyuBaTh OPraHU3aIUI0 UHIUBUIYAbHBIX U TPYIIOBBIX
3aHITHI, HAMPABICHHBIX HA PA3BUTHE MCUXUICCKUX (PYHKITUNA, YCBOCHHUE CIIOKHBIE
pa3esoB MPOTPaMMBI M BOCTIOJTHEHUE TIPOOEIIOB B 3HAHUSX.

o Harnsgnas onopa B 00y4eHUH, adrOPUTMBI.

o KomMeHTHpOBaHHOE ynipaBiIcHHUE.

o [TosTanHoe opMupoBaHrE YMCTBEHHBIX JEUCTBUM.



o Onepesxaroliee KOHCYIbTUPOBAHHE 110 TPYJHBIM TEMaM, T.€.
MPOIEIEBTUKA.

o besycnoBHoe npuHsTHE peOEHKa (a OH, TAKOM KaK €CTb).

o HrnopupoBaHue HEKOTOPBIX HETATUBHBIX MPOCTYIKOB.

. Meton oxxunanus 3aBTpalIHEN PaSOCTU

o VYcunenue mnpakTUYECKON HAMpaBiIEHHOCTH YYEOHOro MaTepuasa
(HOBOTO).

o Koppeknust 3B8yKONpOU3HOIICHHUS.

o YTouHEHHE U KOPPEKIMs HaBBIKOB 3BYKOOYKBEHHOI'O aHajiu3a U
CHHTE3a

o dopMupoBaHUE, YTOUHEHHE, 00OralleHne U KOPPEKLHUs CIOBAPHOTO
3araca

o YTouHEeHHEe U KOPPEKIIHS TPpaMMaTHYECKUX KaTeropui

o Koppeknus cnenupuyecknx ommOoK TMCbMEHHON peun

o dopMHupoBaHUE M COBEPIICHCTBOBAHNE KOMMYHHUKATUBHBIX YMEHUH U
HaBBIKOB

o BKJIFOUEHHUE BCETO KOJUIEKTUBA YUYaIIMXCs B COBMECTHYIO I€SITEIbHOCTh
10 OKa3aHUI0 TOMOIIH APYT JIPYTY;

o OpHUEHTAIMs Ha OCTOSIHHOE Pa3BUTHE Yepe3 MPOEKTUPOBAHUE pa3/iesa
IporpaMMbl KOPpEKLIMOHHAas padoTa.

o IpUBJICYECHNE JIOTIOJIHUTENIbHBIX pecypcoB (crienmanbHast

WHIUBHyaJIbHASI TTIOMOIIIb, 00CTaHOBKA, 000pYyI0BAaHHUE, TPYTHE BCIIOMOTATEIIbHbIC
CpeJ/ICTBA)

Conepxanue Kypca
8 kiacc

Hauanvnvle nonamus u 3aKoOHbl XumMuu

Temna u BemecTBa. CBoMCTBa BENIECTB. DTaJIOHHBIC (PU3UUYECKUE CBOWCTBA
BelecTB. MaTepuainsl U MatepuanoBeieHue. Pojab XuMHUM B )KU3HU COBPEMEHHOTO
obmectBa. OTHOIIEHNUE 00IIECTBA K XUMHUH: XeMODUITUsS U XeMo(hoOous.

Mertoasl n3ydenus xumun. Habmonenue. DkcriepuMeHT. MoenpoBaHue.
Mogenu maTepuaibHble U 3HAKOBBIE WJIM CUMBOJIBHBIE.

I'a3bl. JKunkoctu. TBEpable BeniecTBa. B3anMHbIe IEpexoabl MEXKITY
arperaTHbIMU COCTOSTHHSIMU BEIIECTBA: BO3TOHKA (CyOIuMaIiis) u Aecyonnumarus,
KOHJICHCAIIUS U UCMIAPEHUE, KPUCTAINIU3ALUS U TIIaBJICHUE.

dusnyeckue aBiaeHUs. YUCThIE BEIIECTBA U CMECHU. | OMOTeHHBIE U
rereporennsie cmecu. CMecu razoo0pasHele, kunkue u TBEpabie. CrocoOb
paszeneHus: CMecei: meperoHKa, Wik TUCTUJUISINS, OTCTauBaHue, (prIbTpoBaHue,
KpUCTAJIA3AIUs WK BhITapuBanue. Xpomatorpadus. [Ipumenenne 3tux
Croco0OB B JTAOOpAaTOPHOM MPAKTHKE, HA TIPOU3BOJICTBE U B OBITY.

XHUMUYECKUE JIEMEHTBI. ATOMBI U MOJIEKYJIBL. [IpOCTBIE U CITOKHBIE
BelllecTBa. AJUIOTPONUS Ha NpuMepe Kuciaopoaa. OCHOBHBIE MOJIOKEHHSI aTOMHO -
MoJIeKyIsipHOTO yueHusi. MoHbl. BemnjecTBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOEHUS.



3Haku (CUMBOJIBI) XUMUYECKUX 3JIeMEHTOB. H(DopMaliusi, KOTOpYIO HECYT
3HAKU XUMHYECKHUX JIEMEHTOB. DTUMOJIOTHsI HA3BaHUI HEKOTOPBIX XUMHUUECKHUX
anemeHToB. [lepuoauyeckas Tabnuia xumudeckux 3ineMenToB /. . Meneneena:
KOPOTKOIIEPUOIHBIN U JJIMHHONEPUOIHBIN BapraHThl. [leproabl U rpymisl.
['naBHast u moGouHas noArpymnmnsl, Wik A- u b-rpynmnel. OTHOCUTEIbHAS ATOMHAs
Macca.

Xumuueckue Gopmyibl. Maaekcel u kodhPuiueHTsl. OTHOCUTENbHAS
MOJIEKYJIsipHasi Macca. MaccoBasi J0Jisl XMMHUYECKOTO 3JIEMEHTA B COEJUHEHUU.
HNudopmariusi, KOTOpYO HECYT XUMUYECKHUE POPMYJIBI.

BanentHocTb. CTpykTypHBbI€ (hOpMYIibl. XUMUYECKUE DJIEMEHTHI C
NOCTOSIHHOM M NIEPEMEHHON BaJIEHTHOCTHIO. BbIBO (POpMYIBI cCOeTMHEHUS 110
BajieHTHOCTU. OnpesiesieHne BaIEHTHOCTH XMMUUYECKOI0 3JeMeHTa o popMyrie
BeniecTBa. CocTaBieHHe HA3BAHUM COEIMHEHUHN, COCTOSIIUX U3 IBYX XUMHUYECKUX
AJIEMEHTOB, 10 BaJEHTHOCTU. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.

XuMuueckue peakuuu. PearenTtsl v npoaykTsl peakuuu. [Ipusnaku
XUMHYECKUX peaKInil. Y CcIoBuUs X MPOTEKaHUs U MpekpanieHus. Peakiuu
ropeHusi. DK30TepMHUUECKUE U YHIOTEPMHUUECKUE PEAKIUH.

3aKOH COXpaHEHUs MacChl BEIECTB. XUMUUYecKHe ypaBHeHus1. CocTaBieHue
XUMHUYECKUX ypaBHEeHUU. MH(DopMalus, KOTOPYO HECET XUMUUYECKOE YpaBHEHHE.

Krnaccudukanus XuMU4eCKUX peakiiuii o COCTaBy U YUCITY PEareHToB U
npoAykToB. Turbl xXumMudeckux peakuuil. Peakimm coennHenusi, pa3inokeHus,
3aMmeleHus 1 oomeHa. KatanuzaTopsl v KaTalus.

JemoHcTpanuu

. Komnekuus MarepuanoB U U31€IUNA U3 HUX.

. Mopenu, ucnoiib3yeMble Ha ypokax pU3UKHU, OMOJIOTHHU U Teorpadum.

. OO0BEMHBIE U TAPOCTEP’KHEBBIE MOACIIN HEKOTOPHIX XUMHUYECKHUX
BEILIECTB.

. Mogenu KpucTaqIn4ecKuX pemeToK.

. CobGupanue npubopa IJis MOJydeHHUsI Ta3a U IMPOBEPKa ero Ha
TEPMETUYHOCTb.

. Bosronka cyxoro npaa, iioga wim HadTanuHa.

. ArperaTHble COCTOSIHUSL BOJBI.

. Paznenenune nByx HECMEMMBAOIIMUXCS KUJIKOCTEW C TOMOIIBIO
JEJIUTEIIbHON BOPOHKH.

. Jluctumnsitop u ero padoTa.

. YcranoBka jutst punbTpoBaHuUs U €€ padoTa.

. VYcraHoBka 1S BeImapuBaHus U €€ padora.

. Komnexmust 6pITOBBIX TPHUOOPOB 17151 GUIBTPOBAHUS BO3IyXA.

. Paznenenune kpacsiero BemecTsa (promactepa ¢ moMOIIBIO
OyMaxHO# XpomaTorpaduu.

. Moaenu atoTpOHBIX MOAU(PUKAIIMNA YTIIEPOia U CEPHI.

. [Tonyuyenune o30Ha.

. Hoptpets M. A. Bepriennyca u JI. . Menyeneepa.
. KopoTtkoneprnoaHblii U AJTMHHONIEPUOIHBIN BApPUAHTHI



ITepnonnueckou cucremsl . 1. Menneneesa

. KoncTpynpoBaHne mapocTepKHEBBIX MOJEIIEH MOJIEKYII.

. Anmnapar Kunma.

. Paznoxxenne Ouxpomata aMMOHHUS.

. ['openune cepbl 1 MArHUEBOM JIEHTBHI.

. [Toptpetsr M. B. JlomonocoBa u A. JI. JlaByasse.

. OnbIThI, WUTIOCTPUPYIOLIKE 3aKOH COXPaHEHMSI MacChl BEILIECTB.

. I'openue pocdopa, pacTBOpeHHE MPOIYKTa TOPEHUSI B BOJE U
HCCIIEJOBAHNE MOJYYEHHOTO PACTBOPA JaKMYCOM.

. B3aumoneiicTBue CONISIHON KUCTOTHI C LIMHKOM.

. [Honyyenue ruapokcuaa meau(Il) u ero paznoxenue npu
HarpeBaHUU.

JlaGopaTopHblie ONBITHI

1. O3HakoMJIeHHE ¢ KOJUIEKIIMEH 1ab0paTOPHOM MOCY/IbI.

2. [TpoBepka npubopa /s MOTyYeHUs Ta30B Ha TEPMETHYHOCTbD.

3. O3HakoMIIeHHE ¢ MUHEpajaMu, 00pa3yloIUMHI TPAHUT.

4, [IpuroroBiieHrE reTEPOreHHON CMECH MOPOIIKOB CEPBI U KeJe3a, U UX
paszaesneHue.

5. BzaumonericTBre pacTBOPOB XJIOPUIOB U HOAUIOB KAIHS C
pacTBOpPOM HUTpaTa cepeodpa.

6. [Tonyuenue runpokcuna meau (II) u ero B3auMoieicTBUE C CEpHOM
KHCJIOTOM.

1. B3aumonericTBre pacTBOpa COIbI C KUCIOTOM.

8. [IpoBepka 3akoHa COXpaHEHMSI MACChI BEILIECTB HA IpUMEPE
B3aMMOJICUCTBHS IIEN0YN U KUCJIOTHI.

9. IIpoBepka 3akoHa COXpaHEHHSI MACChI BEILIECTB HA IpUMEPE

B3auMoericTBus ménoun u coiu xeesa (11).

10. PaznoxeHue nepokcua BOJOPOJa C IOMOIIBIO OKCHAa MapraHia
(V).

11. 3aMelleHue )Kene30M MEeIM B METHOM KYIOpoce.

[IpakTuueckue paboOTHI

1. 3HaKOMCTBO ¢ JabopaTopHbIM 000pynoBanueM. [IpaBuia TeXHUKH
6e3omacHoCTH TIpH padboTte B kabuHeTe xuMuu. HekoTopsie BUABI padoT.

2. AHanu3 Mo4BbI

Baxwuelmue npeacraBuTesn HEOPraHMYECKUX BelecTB. KommuecTBeHHbIE
OTHOIIICHUS] B XUMUH

CocraB Bo3ayxa. [lonstiue 00 00BEMHOMN JOJIM KOMIIOHEHTA MTPUPOTHON
ra3oBoi cMecu — Bo3ayxa. Pacuér 00bémMa KOMIOHEHTA Ta30BOM CMECH 110 €Tr0
00BbEeMHOM J1071€ 1 HA0OOPOT.

Kucnopoa. O3o0n. [lonyuenue kucnopona. Cobupanue u pacrio3HaBaHUE
KUCI0pOJa. XMMHUYECKHE CBOMCTBA KUCIOPOAA: B3aUMOIEMCTBUE C METAJLIAMM,
HEMETaJJIAaMU U CIIOKHBIMU BelecTBamMu. [Ipumenenue kucinoponaa. Kpyrosopor
KHCJIOPOJIa B IPUPO/IE.

Oxkcuabl. OOpa3oBaHue Ha3BaHUU OKCHUJIOB 1O UX GpopmynaM. CocTaBiaeHue



(dopMyI1 OKCHIIOB 1O MX Ha3BaHUAM. [IpencTaBuTenn OKCUIOB: BOAA U YIJIEKUCIIBIN
ras, Herali€Hasi M3BeCTh.

Bonopon B npupone. dusznueckne 1 XMMUYECKUE CBOMCTBA BOJLOPOAA, €ro
IIOJTyYEHHE U IPUMEHEHNE.

Kucnotsl, ux coctaB u knaccupukanus. Maaukatopsl. Tabnuia
pactBopuMocTu. CoJisiHast M cEpHask KUCJIOTHI, UX CBOMCTBA U IPUMEHEHHE.

Counu, uX cOCTaB ¥ Ha3BaHUA. PacTBOpUMOCTH COJIEH B BOJIE.
[IpencraButenu coseii: XIOpua HaTpuUs1, KapOOHAT HATPHs, hocdaT KaabIusl.

ITocTosinHas ABoraapo. KonundectBo BemecrBa. Moise. MonsipHas Macca.
Kparsble eqnHALIBI H3MEPEHNS KOJIMYECTBA BEIIECTBA — MWUIMMOJb U KUJIOMOJIb,
MUJUTUMOJISIPHAS. U KMJIOMOJISIPHAsI MAaCChl BEIIECTBA.

Pacuérel ¢ UCIONB30BAHUEM MOHATHI «KOJMYECTBO BEIIECTBAY», «MOJIPHAs
Macca», «IOCTOssHHAass ABOTaJpoy.

3akoH ABoraapo. Mossipabiii 00bEM ra3000pa3HbIX BEILIECTB.
OTHOCUTENBHASA IUNIOTHOCTH OJHOTO Ta3a MO-APYyTrOMY.

KpaTtHbie equHUIBI U3MEPEHNS] — MUJUTUMOJISIPHBIN M KMJIOMOJISIPHBII
00bEeMBI Ta3000pa3HBIX BEIIECTB.

Pacuérel ¢ UCNONB30BAHMEM MOHATHI «KOJIMYECTBO BEIIECTBAY», «MOJIPHAs
Maccay, «MOJIIPHBIM 00bEM Ira30B», «IOCTOSTHHAS ABOTaIPOY.

Pacuérel ¢ UCNONb30BAHUEM MOHATHI «KOJMYECTBO BEIIECTBAY, «MOJIIPHAs
Maccay, «MOJIAPHBIN 00bEM ra30By», «4UCI0 ABOTAIPOY.

I'unpocdepa. KpyroBopot Bojsl B ipupojie. Puznueckre 1 XuMU4ecKue
CBOMCTBA BOJIbI: B3aUMOJIEUCTBUE C OKCHIAMM.

OcHoBanus, ux coctaB. PacTBOpUMOCTh OCHOBaHMI B BoJie. MI3MeHeHue
OKpacKH MHAUKATOPOB B LIENOYHOM cpene. [IpencraBurenu menoyuei:
TUAPOKCUIBI HATPUS, KU U KAJIbLIMSL.

PactBopuTens u pactBopEHHOE BemiecTBO. PacTBopsl. PacTtBOpeHue.
I'mapatel. MaccoBas 1071 paCTBOPEHHOTO BemleCcTBA. Pacu€Thl, CBSI3aHHBIE C
UCIIOJIb30BAHUEM TOHATUS «MACCOBAs J10J151 PACTBOPEHHOTO BEILIECTBAY.

JlemoHcTpanuu

. Ornpenenenue coaep:kaHusi KUCIOPO/ia B BO3AYXE.

. [Tomydenue KucIOpoaa pa3ioKEHUEM IEPMAHTAHATA KaJusl U
MepoKCcHIa

BOJIOpOJA.

. ColupaHre METOJIOM BBITCCHEHHS BO3/TyXa U BOJIBI.

. Pacno3naBanue kuciopoja.

. I'openne maraus, xenes3a, yris, cepbl 1 pocdopa B KHCIOPO/IL.

. Konneknust okcuaos.

. [Tonyuenne, coOupaHue U paclio3HaBaHHUE BOJIOPO/IA.

. I'openue Bomopona.

. Bzaumoneiicteue Bogoposa ¢ okcuaom meau (11).

. Konnexius MuHEpanbHbIX KUCIIOT.

. [IpaBuiio pa3zbaBiieHHs] CEPOM KUCITOTHI.

. Konneknus conen.



. Tabnuua pacTBOPUMOCTH OCHOBAaHUM, KMCIIOT U COJIEH B BOJIE.

. HekoTopsie MeTaiibpl, HEMETAJUTBI M COSAMHEHUS KOIMYECTBOM
BeleCcTBa B | MOJIb.
. Mopaeinb MOJISIpHOTO 00bEMa ra3000pa3HbIX BEIIECTB.

JlaGopaTopHBIE OTBITHI

12.  IloMyTHEHHE U3BECTKOBOW BOJIBI IPU MPOITYCKAHUU YTIEKUCIOTO
rasa.

13. IlonyyeHue BOAOpOJa B3AMMOACHCTBUEM IIUHKA U COJISTHOU KUCIIOTHI.

14. Pacno3HaBaHHWE KUCJIOT MHAUKATOPAMHU.

15. V3meHeHne OKpaCKu MHAUKATOPOB B LIEJTIOYHOU CpELE.

16. O3HakomIiEeHHE ¢ IpenapaTaMy JOMAIIHEN UM IIKOJbHON aTEeuKH
— pacTBOpaMH IIEpOKCUIA BOJOPOAA, CIIMPTOBOM HACTOMKHU MOJA U HALIATBIPHOTO
CIIApTA.

[IpakTnueckue padboOThI

1. [Tonmyuenue, cobupaHue U pacro3HaBaHUE KUCIOPOAa.
2. ITonyuenue, cobupaHue U pacrno3HaBaHuE BOJIOPO/A.
3. [IpurorosiieHrEe pacCTBOPOB COJIEH C UX 3aJaHHOU MaCCOBOU JOJIEH.

OcCHOBHBIE KJIACCHI HEOPTAHUYECKHUX COeTUHEeHU

O6o0061eHne cBeIeHnit 00 OKCHUIaX, UX KiaccuuKkaimu, Ha3BaHUSAX U
cBorcTBax. CriocoObl MOTyYeHUs OKCUIOB.

OcHoBanus, ux Ki1accudukaims, Ha3BaHUS U CBOICTBA. B3anmoneicTBue ¢
KHCJIOTaMU, KUCIIOTHBIMHM OKCHJIaMU U COJISIMU. Pa3iioskeHrne HepacTBOPUMBIX
ocHoBaHUM. CIOCOOBI MOYYSHUSI OCHOBAHUM.

Kucnotsl, ux knaccudukanus u HazBanusa. OOmMe XUMUIECKHUE CBOMCTBA
KHUCJIOT. B3auMoieicTBrE KUCIOT C METAJTIAMU. DJIEKTPOXUMUUYECKUN PsiT
HaNpsHKEHUA METAIUIOB. B3auMoieCcTBHE KUCIIOT ¢ OKCHUIAMHA METAJIOB.

B3aumonencTBre KUCIOT ¢ OCHOBAHUAMU — PEAKIUSA HEUTPATU3ALIAH.
B3anmopetictBue Kucior ¢ consaMu. [lonydeHne 6€CKUCIOPOIHBIX U
KHCJIOPOJCOAEPKAIIUX KUCTIOT.

Conu, ux knaccudukaius u cBorcTBa. B3anmonecTBue coeit ¢
MeTajllaMH, OCOOCHHOCTH 3THUX peakinii. BzanmoelicTBre coeii ¢ CosIMH.

['eneTnueckue psaabl METAILIA U HEMeTauia. | eHeTHuecKas CBsA3b MEXKY
KJIaCCaMH HEOPraHUYECKHUX BEILECTB.

JlaGopaTopHBIE€ ONBITHI

17. BzaumojencTBHE OKCHUA KaJIbIIUS C BOJOM.

18. IloMyTHEHUE N3BECTKOBOU BOJBI.

19. Peakums HeWTpann3anuu.

20.  Tlomyuenwue ruapokcuaa meau (I1) u ero B3aumMoieliCTBIE ¢ KHCIOTOM.

21.  Pasznoxenwue ruapokcuaa meau (1) nmpu HarpeBanum.

22. BzaumopeiicTBHE KHMCIOT ¢ METAJJIAMU.

23. B3aumojelcTBHE KMCIIOT C COJISIMHM.

24.  O3HaKOMJICHHE C KOJJICKIIUCH COJICH.

25. BzaumopeiictBue cynbdara meau(Il) c xenezom.

26. B3aumoaeicTBHE COJICH C COJISIMU.
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27. l'eHeTnueckas CBS3b HA IPUMEPE COCAUHEHNUN MENIH.
[IpakTuueckue padboOThI
3. Pemienne 3kcriepuMeHTAIBHBIX 33/1a4.

ITepnonnueckuii 3akoH u Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB

. 1. MenneneeBa u CTpOEHHUE aTOMa

EcrecTBeHHBIE cCEMENCTBA XUMUYECKHUX 3JIEMEHTOB IIEJIOYHBIE U
HIEJIOYHO3EMENIbHBIE METAJLIbI, T'aJIOT€Hbl, HHEPTHBIE (0J1aropoAHbIE) Ta3bl.
AmporepHOCTb. AM(pOTEpHBIE OKCUIBI U TUAPOKCHUIBI. KOMIIEKCHBIE COJH.

Otkpeitue /1. 1. MenneneeBsiM [leproguueckoro 3akoHa U CO3JaHUE UM
Ilepnoanyeckoi CHCTEMBI XUMHYECKHX JIIEMEHTOB.

AToMBI Kak (hopMa CyIIECTBOBAHUSA XUMUYECKUX 3JIEMEHTOB. OCHOBHBIE
CBEJICHMS O CTPOCHHMH aTOMOB. /[0Kka3aTenbcTBa CIOKHOCTA CTPOSHHSI aTOMOB.
Omnsitel Pezepdopaa. [Inanerapuast Mosienb CTpOEHUS aToMa.

CocrtaB aTOMHBIX SI€p: IPOTOHBI, HEUTPOHBI. OTHOCUTEIbHAS ATOMHAS
Macca. B3aumMocCBs3b NOHATUN «ITPOTOHY», KHEUTPOH», «KOTHOCUTEIbHASL aTOMHAS
Maccay.

Mukpomup. D5ekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX YPOBHEN aTOMOB
xumuyeckux 31eMeHTOB NeNe 1-20. [ToHsiTHE O 3aBEPILIEHHOM 3JIEKTPOHHOM
YPOBHE.

N3oTonel. ®U3NYECKUN CMBICT CUMBOJIMKY [lepuoanueckoi cucTemsl.
CospemenHas popmynupoka [leproanueckoro 3akoHa. M3mMeHeHMst CBONCTB
AJIEMEHTOB B M€PHOJIAaX U IPYyNIaxX, Kak (QYHKLUS CTPOSHUSI JIEKTPOHHBIX
000JI04€K aTOMOB.

XapaKkTepUCTUKA DIIEMEHTAa-METajula U 3JIEMEHTa-HEMEeTallla 110 UX
MOJIOKEHUIO B llepuonnyeckor cucreme Xumudeckux sneMeHToB 1. U.
Mennemneena.

JlemoHcTpanumn

. Paznuanbie popMbl TaOIHI] TEPHOTMIESCKON CHCTEMBI.

. MonenupoBanue noctpoenus lleprnonnueckoit cucremsr /1. M.
Menneneesa.

. Mopenu aTOMOB XUMHYECKUX AJIIEMEHTOB.

. Mopenu aToMOB 31eMeHTOB 1—3-T0 IEpHoOI0B

JlabopaTopHbIe ONBITHI.
28. Ilomyuyenue ampoTepHOTO THAPOKCU/IA U UCCIICIOBAHUE €TI0 CBOMCTB.

Xumuueckass CBsi3zb. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  pPEaKIUU

Nonnas xumuueckas cBsi3b. MloHbl, 00pa3oBaHHbIE aTOMaMU METAIIJIOB U
HeMeTaJ1oB. CxeMbl 00pa30BaHUsI MOHHOM CBSA3U JJis1 OMHAPHBIX COEAMHEHUH.
HNonHble KpUCTATITMYECKUE PEMIETKH U (PU3MUECKUE CBOMCTBA BEIIECTB C 3TUM
tunoM peméTok. [lonsiTre o hopMyIbHONM eNMHNIIEC BEIIECTBA.

KoBanenTHast xumuueckasi CBsi3b. DIEKTPOHHBIE U CTPYKTYPHBIE (POPMYJIBI.
KoBanenTtHast HenosisipHasi cBsizb. CxeMbl 00pa30BaHMsI KOBAJICHTHOUM CBSI3U MJIA
OMHApHBIX coeAUHEHUN. MOJIEKYJISIpHBIE K ATOMHbIE KPUCTAINTMYECKUE PEIIETKH,
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Y CBOMCTBA BEILECTB C OTUM TUIIOM PELIETOK.

DIEKTPOOTPULATENBHOCTD. P anekrpooTpunatensHocTy. KoBasieHTHAs
noJiApHasl XuMudeckas cBsi3b. Jlunonas. CxeMbl 00pa3oBaHusl KOBAJIEHTHOM
MOJIAPHOM CBS3M 111 OMHAPHBIX COeMHEHNI. MONeKyIIpHbIE U AaTOMHBIE
KPUCTAUINYECKNE PELIETKHA, CBOWCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

Meramueckass XUuMHUUECKasi CBSI3b U METAIUIMYECKAsT KpUCTAIUINYECKas
pemérka. CBOMCTBA BEUIECTB C 3TUM THUIIOM peIIETOK. EnnHas npupona
XUMHUYECKUX CBA3EH.

Crenensp okucneHns. CpaBHEHUE CTEIIEHU OKMCIICHUS U BaJICHTHOCTH.
[IpaBuna pacuéra creneHeit OKucaeHus o GopmysaM XUMUYECKUX COCTUHEHUN.

OKHMCIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. OnpeneneHue cTerneHei
OKHCJICHMSI 1151 3JIEMEHTOB, 00pa3yIOIINX BEIECTBA Pa3HbIX KilaccoB. Peakiuu
MOHHOI'0 0OMEHA ¥ OKHCIIUTEIbHO-BOCCTAHOBUTEIbHbBIE peakuu. OKUCIUTENb U
BOCCTAHOBHTEIIb, OKHCIIEHUE U BOCCTaHOBIIEHHE. COCTaBIEHUE YPAaBHEHUI
OKHUCJIMTENbHO-BOCCTAHOBUTENBHBIX PEAKIIMIl METOJOM 3JIEKTPOHHOI0 OanaHca.

JdemoHcTpanumn

. Buneo gpparmenTs! u cnaiiasl « MoHHAsE XUMUYECKasl CBS3bY.

. Komnekmnus BenecTB ¢ HOHHOM XMMHUYECKOM CBS3BIO.

. Mojiei HOHHBIX KPUCTAIIIMYECKUX PEUIETOK.

. BuneodparmenTs! u cnaiasl «KoBaneHTHAsI XUMHYECKAs CBS3hY.

. Komnneknus BemecTB MOJIEKYISPHOTO U aTOMHOTO CTPOEHHS.

. Mopenu MOJIEKYIIAPHBIX U @aTOMHBIX KPUCTALUIMYECKUX PEIIETOK.

. BuneodparmenTs! u cnaiasl «Metamanyeckass XUMUYECKasi CBSI3bY.

. Konnexumsa «MeTamibl U CIIaBbI».

. B3aumonenicTBre HUHKA C CEPOM, COJITHOW KUCIIOTOM, XJIOPUIOM MEIH
().

. I'openune maruus.

. BzaumonericTBre XJIOPHOU U CEPOBOIOPOTHON BOJIBI.

JlaGopaTopHBIE OIBITHI
29. HMBrortoBieHHE MOJEIH, WIUTIOCTPUPYIOIIEH CBONCTBA METAJNIMUECKOM
CBSI3U

9 kacc

[ToBTOpeHue n 06006IIeHNE CBEACHUI 1O Kypey 8 Kitacca

bunapusie coequaenus. OKCHIBI COIE00pa3yIOIINe H HECOIE00pa3yoIIue.
['unpokcupl: OCHOBaHUS, aM(OTepHBIC, KUCIOThI. CpeHue, KICIIbIe, OCHOBHBIC
COJIH.

O06o001meHue cBeieHni 0 XUMUYIEeCKUX peakiusax. Kmaccudukamms
XHUMHAYECKUX PEAKIIUH TI0 Pa3IMYHBIM OCHOBAHUSIM: COCTABY M YUCITY
pearupyronmx 1 00pa3yrIIuXcs BEIIEeCTB, TEINIOBOMY 3P (EKTy, HallpaBJICHUIO,
W3MEHEHUIO CTCTICHEeW OKUCIICHHS DJICMEHTOB, 00Pa3yIOIUX pearupyronme
BEIIeCTBa, (has3e, NCMOIB30BAHUIO KaTaIH3aTopa.

[ToHATHE O CKOPOCTH XUMUUYECKOM peakunu. PaKTOpbl, BIUSIONINE HA
CKOPOCTh XUMHYECKHX PEAKIIHiA: IPUPOIa PEarupyronux BemecTB, UX
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KOHIICHTpAIUs, TEMIIEpaTypa, IIIOMIab CONPUKOCHOBEHUS, HATTUYUE
katanuzartopa. Karanus.

JleMoHCcTpauuu

. O3HakOMIIEHHE C KOJUIEKIIUSIMU METAJUIOB U HEMETAJUIOB.

. O3HaKOMIIEHHE € KOJUIEKIUSMH OKCUIOB, KUCJIOT U COJICH.

. 3aBUCHMOCTbh CKOPOCTH XUMHYECKON PEAKIIMU OT IPUPOIBI
pearupyronmx BeIeCTB.

. 3aBUCHMOCTbh CKOPOCTH XUMHYECKON PEAKIIMU OT KOHIIEHTpalun
pearupyronmx BeIeCTB.

. 3aBUCHMOCTh CKOPOCTH XUMHUYECKON PEAKIIUY OT IUIOLIAd1

CONPUKOCHOBEHHUS PEAarupyoUuX BEIIECTB («KUIISIIIUMA CII0i»).

. 3aBUCHMOCTbh CKOPOCTH XUMHYECKON PEAKIIUU OT TEMIIEPATYpPhl

pearupyromnmx BeIecTs.

JlaGopaTopHBIE OIBITHI

1. BzaumonerictBrue aMmuaka U XJIOpOBOAOPOAA.
Peakuus HenTpanuszanuu.
HaGmonenue temnoBoro 3¢ ekra peakiiui HeUTpanu3auu.
BsaumogeiictBre cepHoii KucaoThl ¢ okcuaom meau (I1).
Paznoxxenne nepokcua BOAOpOAa C MOMOIIBIO KaTaia3bl KapTodes
3aBUCUMOCTh CKOPOCTH XUMHUYECKOUN PEaKIMu OT MPUPOIBI
pearupyroIrx BEIIECTB Ha MPUMEPE B3aUMOJICHCTBUS pacTBOPOB THOCYIb(daTa
HATpHS U XJIopuaa 6apus, THOCYIb(aTa HATPHUS U CONSTHON KUCIIOTHI.

7. 3aBUCUMOCTh CKOPOCTU XUMHUYECKON PEaKIIUU OT MPUPOJIbl METAIIIOB
IIPY UX B3aUMOJECUCTBUU C COJISTHON KMCIIOTOM.

8. 3aBUCUMOCTh CKOPOCTU XUMHUYECKON PEAKIIUU OT MPUPOJIbI KUCIOT
IIpU B3aUMOJICHCTBUU UX C JKEJIE30M.

9. 3aBUCUMOCTb CKOPOCTH XUMHYECKOHN pEaklMU OT TEMIIEPATYPHI.

10. 3aBUCUMOCTH CKOPOCTHU XMMHYECKOUN peakiiuy OT KOHIICHTPALINH.

11. 3aBUCUMOCTbH CKOPOCTHU XUMHUYECKOUN PeaKIiu OT IUIOMIA I
CONPUKOCHOBEHMS PEarupyrolinux BEIIeCTB.

12. 3aBHCUMOCTbH CKOPOCTH XMMHUYECKOU pEaKIUU OT KaTaau3aTopa.

o oA W

XHUMHYECKHE PEAKLIMHU B PACTBOPAX JICKTPOIUTOB

[TonsiTue 00 PMEKTPOTUTUYECKON JTUCCOIHAIIIHN. DICKTPOIUTHI U
HE3JICKTPOJIMTHL. MeXaHn3M IUCCOLMALNU IEKTPOIUTOB C PA3IUYHbIM
XapakTepoM cBA3U. CTeneHb AIEKTPOIUTHYECKON nuccounanuu. CuiabHble U
cnadble SIEKTPOIUTHL.

OCHOBHbBIE MOJIOKEHUSI TEOPUU NEKTPOJIUTUIECKON JUCCOIUALINH.
Knaccudukanus noHOB 1 ux cBoicTBa. KHMCI0THI, OCHOBAHMS U COJIM KaK
ANMEKTPONUTHL. VX KmaccuduKamms U TUCCOIUAITHU.

OO0mme XUMUYECKHE CBOMCTBA KUCIIOT: U3MEHEHNE OKPACKH MHIUKATOPOB,
B3aUMOJICMCTBUE C METAJUIAMHU, OKCUJIAMU U TUAPOKCUAAMH METAJIIIOB, U COJISIMHU.
MonexkynsipHble 1 HOHHbIE (ITOJIHBIE U COKpPAIIEHHBIC) YPABHEHUS PEAKIIMA.

XHUMUYECKUN CMBICJ COKPAIIEHHBIX YPABHEHHUH. Y CJIOBUS NPOTEKAHUS
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pEaKLIUN MEXKY JIEKTPOIUTAMU A0 KOHIA. PS1 aKTUBHOCTH METAJLIIOB.

OO0mre XMMUYeCKHe CBOMCTBA IIENIOYCH: B3aUMOJCHCTBHE C KHCIOTAMHU,
OKCHJIaMH HEMETAJUIOB, cofisiMu. OOIIMe XUMUYECKHUE CBOMCTBA HEPACTBOPUMBIX
OCHOBAaHMM: B3aUMOJEUCTBUE C KUCIOTAMU, Pa3JIOKEHUE IIPU HATPEBAHUM.

OO61Iue XMMUYECKHUE CBOMCTBA CPETHUX COJICH: B3aUMOJICUCTBUE C
KHACJI0TaMHM, IIEJI0YaMHt, COJIIMUA U MeTallIaMu. B3auMo1eiCTBUE KUCJIBIX COJIEH CO
IETIOYaMHU.

IMunponus, kak 0OMEeHHOE B3auMoAecTBUE colielt ¢ Boaou. ['uaponus conu
CUJILHOTO OCHOBaHMUSI M CJ1ab0W KUCHOTHI. [ Maponaun3 conu ciaboro OCHOBaHUS U
cuibHOM KucnoTel. [llkana pH.

CBolicTBa KMCJIOT, OCHOBaHUM, OKCUJOB U COJIEW B CBETE TEOPUU
AIEKTPOIUTHYECKON TUCCOLUAIIMU U OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX

pEaKIUN.
JlemoHcTpanuu.
. HcnbiTanne BEIECTB U UX PACTBOPOB Ha AJIEKTPOIPOBOIHOCTD.
. 3aBUCUMOCTD JIEKTPOMPOBOJIHOCTH YKCYCHOM KUCIOTHI OT
KOHIICHTpAIINH.
. JIBM>KeHHE OKpalIEHHBIX HOHOB B JIEKTPUYECKOM TIOJIE.
. Onpenenenue xapakrepa Cpeabl B paCTBOPAX COJIEH.

JlaGopaTOpHBIC OTBITHI.

13.  Jluccoumanus ciadbIX 3JIEKTPOJIUTOB HA TPUMEPE YKCYCHOM KUCIIOTHI.

14. H3meHeHHE OKPACKU MHIAUKATOPOB B KUCIOTHOM CpEJIE.

15. Peakums HEUTpadu3aMy pacTBOpa MIETOYN PAIIUYHBIMUA KHUCIOTAMH.

16. Ilonydenue runpokcuaa meau (II) u ero B3anmoaencTBUE €
Pa3JINYHBIMU KUCIOTAMMU.

17. BsaumojeicTBUE CUIBHBIX KUCIOT ¢ okcuaoM meau (II).

18-20. B3zaumoieiicTBrE KUCIOT C METALIIAMH.

21. KauectBeHHas peakius Ha KapOOHAT-HOH.

22. TlonydeHue CTyJIHS KPEMHUEBON KUCIIOTHI.

23. KauecTBeHHas peakius Ha XJIOPHUJ - WA CYIb(aT-HOHbI

24. l3MeHeHHe OKpacKu MHIUKATOPOB B IIEIIOYHOU CPEJIE.

25. BsaumopelicTBre 1IEN0YEH C YIIIEKUCIBIM Fa30M.

26. KadecTBeHHas peakiysl HA KATUOH aMMOHMUS.

27.  Tlomyuenwue ruapoxcuma meau (11).

28.  Pasznoxenue rugpokcuna meau (I1).

29. BsaumogeiicTBue KapOOHATOB C KACIOTAMH.

30. Tlomyuenue ruapoxcumaa sxemnesa (11).

31. BsaummogeiicTBue xenesa ¢ pactBopoM cynbdarta meau (II)

[TpakTnueckue paboOTHI

1. CBoiicTBa KUCJIOT, OCHOBaHH, OKCUIOB U COJIEH B CBETE TEOPUU
ANEKTPOJIUTUYECKON JUCCOUALIUUA U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUNA

HemeTtaminel n nx coefuHEHUS
CTtpoeHne aTOMOB HEMETALIOB U UX MOJIo)KeHHE B [leproanueckoit
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cucreMe. Psap anexktpoorpunarensHocTy. Kpuctamnmyeckue pemeTkn HEMETAIIIIOB
— NPOCTHIX BEUIECTB. AJIIOTponHUs U €€ npuurHbl. OU3NYECKUe CBONCTBA
HeMeTauioB. O01Ire XuMUYECKHE CBOMCTBA HEMETAJIJIOB: OKUCIIUTEIbHBIE U
BOCCTaHOBUTEIIbHBIE.

l'anorensl, cTpoeHUE UX AaTOMOB ¥ MOJIEKYJ. DU3nueckne 1 XUMUYECKUE
CBOMCTBA raJIOT€HOB. 3AKOHOMEPHOCTH U3MEHEHNUS CBOMCTB raJIOTEHOB B
3aBUCUMOCTH OT UX MojoxeHus B [lepuoanueckon cucreme. Haxoxnenue
rajoreHoOB B MIPUPOJIE U UX MOTYyUYeHUE. 3HAUCHUE U IPUMEHEHUE TaJOT€HOB.

["anoreHoBOAOPOIBI M COOTBETCTBYIOIIME UM KUCJIOTHI: IUIABUKOBAS,
coJisiHast, OpOMOBOAOPOIHAS, HogoBoOpoAHas. ["anorenubl. KauecTBeHHbIE
pEeaKIUM Ha rajoreHu-uoHbl. [I[puMeHeHne COeTMHEHNI TaIOT€HOB U UX
Ouonoruyeckas poJib.

O6mas xapakrepucTka anemeHToB VIA-rpynmnel. Cepa B ipupoje u eé
noJiydeHue. AJI0TpOInHbIE MOAUGUKAIIMUA CEPhI U UX CBOMCTBA. XMMUYECKUE
CBOMCTBa CEpPBI U €€ MPUMEHEHUE.

CepoBo1OpOI: CTPOEHUE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKUE CBOMCTBA,
nojiyuenue u 3Hauenue. CepoBogopoiHas kucinota. Cynbpuabl 1 UX 3HaUCHHUE.
JIromuHOGOpHI.

Oxcun cepsl (IV), cepructas kucnora, cynbQutsl. KauecTBeHHast peakius
Ha CyJTb(UT-UOH.

Oxcwun cepsi (V1), cepHas kucioTa, cyibdartel. Kpucramioruaparsl.
KauectBenHas peakiius Ha cyiab(har-uoH.

CepHas KUCIIOTa - CUIBHBIN 3eKTposuT. CBOMCTBA pa30aBiIeHHON CepHOMU
KHUCJIOThI, KAK TUITUYHOUN KHCIIOTHI: B3aUMOJEHCTBUE C METANIAMH, OCHOBHBIMH U
aM(pOTEpPHBIMU OKCUIAMHU, OCHOBAHUSMH M aM(pOTEPHBIMHU TUIPOKCUIAMH,
comsimu. KauecTBeHHas1 peakius Ha Cynb(}aT-uoH.

OO6m1as xapakTepucTUKa 31eMeHTOB V A-Tpyniibl. A30T, CTPOCHHE aToMa U
MOJIeKyJbl. PU3NYECKHE U XUMUYECKHUE CBOICTBA U MPUMEHEHUE a30Ta. A30T B
IPUPOJIE U €T0 OMOJIOTHYECKasi pOJlb.

AMMUak, CTpoeHUE MOJIEKYJIbI U (pr3ndecKkrue CBOMCTBA. AMMUAYHas BOJa,
HAILIATBIPHBIA CIIUPT, TUAPAT aMMHUaKa. JIOHOPHO -aKIENTOPHBIM MEXaHU3M
oOpa3oBaHus KaTHOHAa aMMOHUA. BoccTanHoBUTENbHBIE CBOMCTBAa aMmuaka. Conn
aMMOHUS U UX NpuMeHeHue. KauecTBeHHas peakuysi Ha KaTHOH aMMOHUSL.

Oxkcuapl a30Ta: HECOIEOOPA3YIOIINE U KUCIOTHBIE. A30TUCTAas KUCIIOTa U
HUTPUTBL. A30THAsI KUCJIOTA, €€ MOoJlyueHue U cBorcTBa. HuTparsl.

docdop, ctpoenue atoma u amutorponus. Pochuasr. Pochun. Oxkcnn
docdopa(V) u oprodochopnas kucinora. Docharer. DochopHbie ynoOpeHUSI.
NHcexTnuuabl.

OO6mr1ast XxapakTepuCcTHKa MIeMEeHTOB [V A-Tpymibl: 0COOEHHOCTH CTPOCHHMS
aTOMOB, MPOCTBIX BEIIECTB U COEAMHEHUM B 3aBUCHMOCTH OT MOJIOKECHUS
aneMeHToB B [leprnoandeckoii cucteme. Yriepoa. AMIOoTpOmHbIE MOIUDUKAITIN
anmas, rpadut. AMop(dHBINA yIIIepod U €ro copTa: caxka, aKTUBUPOBAHHBIN YTOJIb.
AncopOuusi. XuMuueckue cBoiicTBa yriepoaa. Kokcoxumuueckoe nporu3BOICTBO
u ero npoxaykuusa. Kapouas.
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Oxkcup yraepona (I1): ctpoeHrne MOJEKybl, MOJYyYeHUE U €ro CBOMCTRBA.
Oxkcup yrnepona (IV): ctpoeHre MOJIEKyIIbl, TOTYYEHUE U €ro CBOMCTRA.
VYronbHas kucnoTta. Colu yroabHON KUCIOTHI: KApOOHATHI U THIPOKAPOOHATHI.
TexHuuyeckas U nuiIeBas coaa.

Heoprannueckne u opraHu4eCcKie BEMIECTBA. Y TJIEBOJIOPOIBI. XUMHUECKOE
CTPOEHUE OPTaHUYECKUX BEIIECTB, KAK MOPSIJOK COEAUHEHUSI aTOMOB B MOJIEKYJIE
10 BAJICHTHOCTH.

Meran, 3TaH, KaK NpeIeIbHbIE YTIEBOAOPOIbl. DTUJIEH U allETUIICH, KaK
HerpeebHble (HEHACHIIIEHHBIE) YTIeBOAOPOAbl. ['0OpeHne yrieBogopoi0B.
KauecTBeHHbIE peakuy Ha HEMPEICIbHBIE COCTUHECHMUSI.

DTUIIOBBIN CIIUPT, €ro MOJYy4YeHHUE, TPUMEHEHHE U (PU3HUOJIOTHIECKOE
nericteue. TpéxaToMHbIi cniupT rMLepuH. KauecTBeHHas peakuus Ha
MHOT'OATOMHBIE CIIUPTHI. YKCYCHAsl - MPEICTABUTENh Kacca KapOOHOBBIX KUCIIOT.

Kpemuuii, ctpoenue ero aroma u cBorictBa. KpeMuuii B nmpupoe.
Cwmnmasl u cunad. Oxkcup kpeMuansi(1Y). Kpemauesas kucinoTa u €€ cou.

[IpousBoacTBO cTekna W UeMmeHTa. [Ipoaykuusi CUIMKaTHOM
POMBIIIJIEHHOCTH: ONTUYECKOE BOJIOKHO, Kepamuka, ¢apdop, dasHc.

Onruyeckoe BOJIOKHO.

Hewmerannel B npupojie. @pakiimoHHas IEPETOHKA KUIKOT0 BO3/1yXa Kak
croco0 MoJydyeHus KUCIopo/a, a3oTa, aprona. [lonyuenue pocdopa, kpemuus,
XJIopa, #oaa. DNEeKTPOJIn3 PaCTBOPOB.

[TonyuyeHue cepHOW KUCIOTHI: CHIPBE, XUMU3M, TEXHOJIOTHUYECKAsl CXEMA,
METO]T KUIISIIETO CJIOS, TPUHIIUITBI TETUI00OMEHa, MPOTUBOTOKA U LIUPKYIISIUH.
Oneywm. IIpon3BoACTBO aMMHaKa: ChIPbE, XUMU3M, TEXHOJIOTUUECKAsL CXEMA.

JdeMoHCcTpanuu

° Komneknusa HeMmeTauios.

o Mogenu KpucTaqIiM4ecKuX peETOK HEMETAIUIOB: aTOMHBIE U
MOJIEKYJISIPHBIE.

o O30HATOp ¥ MPUHIIUIIBI €0 PAOOTHI.

o ['opeHne HEMETAIOB - MPOCTHIX BEIIECTB: cephl, hocdopa,
JIPEBECHOTO YIJISL.

o OO0pasIel TaJOreHOB - MPOCTHIX BEIIECTB.

o B3anmopelicTBre rajJoreHoB ¢ METaUIaMH.

o BriTecHenue xmopa 6poMoM WK Hoa U3 paCTBOPOB UX COJIEH

o Kosutekuust npupoAHBIX COETMHEHUN XJIOPA.

° BzaumonericTBre cepbl ¢ METaIaMH.

o I'openue cepbl B KUCIopoe

o Konnexmust cynbpuaHbIx pya.

o KadectBennas peakius Ha Cyab(UI-UOH

o OO0ecrBeunBaHNE OKPAIICHHBIX TKAHEH U IIBETOB CEPHUCTBIM Ta30M.

e B3anmopelicTBre KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI C MEJBIO.

o OOyrnuBaHue OpraHUYECKUX BEUIECTB KOHIEHTPUPOBAHHOM CEpHOI
KHUCJIOTOM.
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Juarpamma «CocTtaB BO3ayXay.

Buneopparments! u cnaiinpl «IItnubn 6a3zaps».

[lonyyenue, cobupanue U pacrio3HaBaHUE aMMHUAKa.

Paznoxxenne Ouxpomata aMMOHHS.

B3aumoperictBre KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEIBIO.
['openne yepHoro mopoxa

Pa3noxeHne HUTpaTa Kajausi U TOPEHUE APEBECHOTO YTOJIbKa B HEM
OO6pasipl MpUpOAHBIX coenuHeHui hocdopa.

I'openune gocdopa Ha Bo3ayXe U B KUCIOPO/IE.

[Tonyuenue 6enoro gocdopa 1 UCTIBITAHUE €TO CBOWCTB
Komnexus «O0pa3iibl IpUPOIHBIX COEAMHEHUH YTIIEpOaay
[optper H. . 3enunckoro. Ilornomenre akTHBUPOBAaHHBIM YIJIEM

paCTBOpéHHBIX BCIICCTB HUJIN I'a30B.

YCcTpOonCTBO MPOTUBOTA3a.
Mogenu MoJIeKyJl METaHa, 3TaHa, STUJICHA U alleTHIICHA.
BiaumoneiicTBue 3TunieHa ¢ OpoMHOM BOJION U pacTBOPOM

IepMaHraHaTra KaJiud.

KHCJIOTHI.
[ ]

BO3JTyXa»
[ ]

OO6mue XuMUYecKre CBOMCTBA KUCIIOT Ha MPUMEpPE YKCYCHOM

KauectBenHas peakiiusg Ha MHOTOQTOMHBIE€ CITUPTHI.

Komnexmus «O06pa3iisl pUpOAHBIX COSAUHEHUN KPEMHUS.
Kosnekuus crekna, KepaMUKH, LIEMEHTA U U3JIeJIUA U3 HUX.
Kosnexkuust npoayKuuu CUIMKaATHOM MTPOMBIIIJIEHHOCTH.
BuneodparmenTs! u cnaiinbl «IIpou3BOACTBO CTEKIIA U LIEMEHTA.
Komneknus «IIpupoasbie COeIUHEHNS HEMETAILIOB.
BuneodparmenTs! u crnaiinpl «DpakiinoHHas IEPETOHKA KHUIKOTO

BuneodparmenTs! u cnaiinsl «llonmydeHne Bogopoa, KUCIOpoaa U

raJIOr¢HOB JJICKTPOJIUTHYICCKHUM CITOCOOOMY.

Mopenu annapaToB s IPOU3BOICTBA CEPHOU KHCIIOTHI.
Mojeib KHIISAIIEro ClIos.

Mojienb KOJIOHHBI CUHTE3a aMMUAKa.

BuneodparmenTst u cnaiasl «[Ipou3BoACTBO CEpHOI KUCTOTHI.
Buneodparmentst u cnaiinbel «[Ipon3BoacTBO amMMuakay.
Komnexuus «CpIpbE A1 HOTyUYEeHUS] CEPHOM KUCIIOTBI.

JlaGopaTopHBIE€ ONBITHI

32.
33.
34.
35.
36.
37.

Pacno3znaBanue rajgoreHu-uOHOB.

KadecTBeHnnble peakiuu Ha Cyab(haT-nOHBI.

KauecTBeHHas peakius Ha KATHOH aMMOHMSL.

XUMHYECKHE CBOMCTBA a30THOM KHUCJIOTHI, KaK 3JICKTPOJIUTA.
KauecTBennblie peakiuu Ha ¢ocdaT-HoH.

[Tony4yenue u cBOMCTBA yTOJBHOW KUCIIOTHI.
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38. IIpomyckaHue yIJIEKHCIOTO ra3a 4epe3 pacTBOp CUIIMKATA HATPUS

IIpakTnueckue padoTbl

2. N3y4yeHue CBOMCTB COJISTHON KUCIIOTHI.

3 N3yueHne CBOMCTB CEpHOM KHUCIIOTHI.

4. [Tony4yeHue amMHuaka U U3y4eHHUE €ro CBOMCTB.

) [Tomy4yenue yriekucioro ra3a u u3y4eHue ero CBOMCTB.

MeTta/uibl 1 X COeTUHECHUS

[Tonoxenue merannos B [lepuoauueckoid CUCTEME XUMUUYECKUX 3JIEMEHTOB
. 1. MenneneeBa, CTpOEHHUE UX aTOMOB U KPUCTAIUIOB. MeTtaiuinyeckas CBsi3b U
METaJUIMYECKasi KpUCTAILIMYECKas peléTka. Pru3ndeckue CBOMCTBA METAIUIOB:
AIEKTPO- U TEIUIONMPOBOJIHOCTbD, OTPaXkKaKoIasi CIOCOOHOCTh, MJIACTUYHOCTb.
CnuaBbl YEpPHBIE U LIBETHHIE.

MerTanibl Kak BOCCTAaHOBUTENIU. DJIEKTPOXUMUUECKUAN psiji HATIPSIKCHUH.
B3aumopelicTBue METaIOB ¢ HEMETAIIJIAMU, OKCUJIAMU, KUCIIOTAMHU, COJISIMHU.
AJTOMUHOTEPMUSL.

CtpoeHune aToMOB U MTPOCTHIX BEUIECTB MIETOYHBIX METAIIIOB. 3aBUCUMOCTh
(U3UYECKUX U XUMUYECKUX CBOMCTB IIEJIOYHBIX METAJUIOB OT 3apsIIOB sSIACP UX
aToMoB. OKCUIBI U TUAPOKCUIBI IIETOYHBIX METAIIJIOB, UX MOJyYEHHE, CBONCTRA,
npUMEeHeHHe. BaxxHelume conu MeI0YHbIX METAUIOB, UX 3HAUYCHUE B KUBOU U
HEXUBOW MPUPOJIE U B )KU3HU YETIOBEKA.

CrpoeHune aToMOB U IPOCTHIX BELIECTB IIEJI0YHO3EMENIbHBIX METAJIJIOB.
3aBUCUMOCTh (PU3NYECKUX U XUMUYECKUX CBOMCTB II€T0OYHO3EMENbHBIX METAJIIOB
OT 3aps10B sSAep UX aToMOB. OKCHJIBI U THIPOKCH/IBI HIET0YHO3EMENBHBIX
METaJUIOB, UX MOJIyY€HHE, CBOMCTBA U MPUMEHECHUE. BaxkHenme coiu
MIEI0YHO3EMENIbHBIX METAJIJIOB, UX 3HAYEHHUE B IPUPOJIE U KU3HU YEIIOBEKA.
KapOoHnats! 1 ruapokapOOHATHl KaJbIIHS.

JXKéctkocTh BOBI: BpeMeHHas U noctostHHas. CrocoObl yeTpaHeHUs!
BpeMeHHOM k&cTKocTh. CrocoObl yCTpaHEHUS MOCTOSTHHON KECTKOCTU. IOHUTHI.
CoenvHeHus altOMHUHUS B IPUPOJie. XUMUYECKHE CBOMCTBA AIFOMUHUS.
Oco0eHHOCTH OKCHIA M TUAPOKCH 1A aTIOMUHUS KaK aM(pOTEPHBIX COSTMHEHUIA.
Baxxueiimue conu amoMuHUs (XJIOPHUI, CYIbdar).

OcobenHocTu cTpoeHus: aToma xenesa. JKeneszo B mpupojae. Baxueitmue
pyasl xene3a. Okcubl v Tuapokcu sl xxenesa (1) u sxenesa (11). Comm xenesa
(1) n xxene3a (I1I). OOHapykeHNE NOHOB KATHOHOB KeJie3a B pacTBOpE. 3HAUCHUE
COCIMHEHNH JKele3a.

Koppo3us xumuueckas v 31€KTpOXUMUYECcKas. 3aliuTa MeTaaioB OT
KOppo3uu. MeTasuibl B IpUpo/ie: B CBOOOTHOM BUJE U B BUJE COCAUHEHU.
ITonaTue o Mmetaiuryprun. Y€pHas u nsetHas metamnyprud. [lupomeramnyprus,
TUAPOMETAITYPrus, dJeKTpoMeTannyprus. JJomennsiid nponecc. [lepepadborka
YyryHa B CTaJlb. JJIEKTPOJINA3 PACILIABOB.

JleMoHCTpauuu

. BzaumonelictBre HaTpus, JINTUSA U KAJIbLHS C BOJOM.
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. ['openue HaTpus, MarHus U ’ele3a B KUCIOPO/JIE.

. Bcenbika TepMUTHON cMecH.

. B3aumonencTBre cMeCH OPOIIKOB CEPBI U JKENE3a, LIMHKA U CEPBI.

. BzaumonenicTBre aatOMHUHUS C KUCIOTAMU, IIEJI0YaMU U BOJIOM.

. B3aumopelicTBue xene3a u Meu C XJI0POM.

. B3aumopenictBrue Meau ¢ KOHIIEHTPUPOBAHHOM CEPHOU KUCIIOTOM U
a30THOM KHUCJIOTOM (pa30aBiIeHHON U KOHIIEHTPUPOBAHHOM).

. Okpacka rmiaMeHu COEAUHEHUSIMU IIEJTOYHBIX METAJIIOB.

. Okpacka rmiaMeHu COEAUHEHUSIMU IETOUYHO3EMENIBHBIX METAJIIOB.

. [Namienue u3BecTu BOJOM.

. [Tony4enue xECTKOM BOABI B3AUMOJAECUCTBUEM YIJIEKHACIIOrO ra3a C
U3BECTKOBOM BOJIOMN.

. YcrpaneHue BpeMeHHON ®KECTKOCTH KUTISTYCHUEM U JOOABKOW COJIBI.

. YcrpaneHue moCTOSHHOM KECTKOCTH 100ABKOM COJIBI.

. WNoHUTHI 1 IPUHITUTT UX TEUCTBUS (BUACOPPATMEHT).

. Kosnekuust npupoAHbIX COEAMHEHHUIN aTtOMUHUSL.

. BuneodparmenTs! u cnaiibl «OKCHI ATFOMUHMS U €70
MOIU(PUKALTANY.

. [Tonyuenune ampoTepHOTO THAPOKCHUIA ATFOMUHHS U UCCIIEOBAHNE
€ro CBOMCTB.

. Komteknus «XuMUYECKHUE NCTOYHUKUA TOKAY.

. Pe3ynprarsl IIUTEIBHOTO 3KCIIEPUMEHTA 110 U3YYEHHUIO KOPPO3UU
CTaJIbHBIX M3JEIUN B 3aBUCUMOCTHU OT YCJIOBHUM IIPOLIECCOB.

. Boccranosnenne meau u3 okcuaa meau (I1) Bogopomgom.

. Buneodparmentst u cnaiinbl «[Ipor3BOACTBO YyTyHa U CTATH.

. BuneodparmenTs! u cnaiinbl «3nenus u3 ayryHa u CTaam.

. BuneodparmenTs! u cnaiinbl «IIpou3BoaCTBO aTFOMUHUSY.

JlaGopaTopHBIE OIBITHI

39. BszammopeiicTBHe kene3a ¢ pacTBopoM cyibgara meau (I1).
40. TlomyuyeHue U3BECTKOBOM BOJbI U OMBITHI C HEH.

41. Tlomyuenue runpokcunos xkemesza (1) u (11).

42. KauecTBEHHbIEC pEaKIIMM HA KaTHUOHBI JKeJle3a
[IpakTuueckue paboOTHI

6. [TomyueHnne keCTKOM BOABI M CIIOCOOBI €€ YCTpaHCHHS.

7. Pemenne skcriepuMeHTAIBHBIX 3a/1a4 110 TeMe «MeTauib».

XuMHS M OKpPY:KaKIIasi cpeaa

Crpoenue 3eMiu: a1po, MaHTHUA, 3€MHAsI KOpa, UX XUMUYECKUI COCTaB.
JIutochepa u e€ xummuuecknii coctaB. Munepansl. Pynbl. OcagouHbie moposI.
[Tone3nble nckonaemMple. XUMHUECKUN COCTaB rupocepbl. XUMUYECKHUI COCTaB
aTMocdephl.

NcToyHnkn XUMUYECKOTo 3arpsi3HEHUST OKpY Katolen cpebl. [ modanbHbie
AKOJIOTUYECKHUE MPOOJIeMbl YEIOBEUECTBA: TAPHUKOBBINA 3PHEKT, KUCTOTHBIE
JI0%KJI1, 030HOBBIE JBIpbl. MeXAyHapoaHOE COTPYAHUYECTBO B 00JIACTH OXPAHbI



OKPYKaOIIEH CpelIbl OT XUMUYECKOTO 3arpsI3HEHUS. «3€JIEHAsT XUMUS.

JdemoHcTpanumn

. Buneodpparments! u cnaiiipl «CtpoeHue 3eMild U €€ XMMUYECKHI
COCTaB».

. Komnekuus MUHEpPaoB U TOPHBIX MOPOJ.

. Komnexuus «Pynbl MmeTaminosy.

. Buneodparments! u cnaiinbl «I'106aibHbIE 3KOIOTHYECKUE

po0JIeMbl YEJTOBEUYECTBAY.
JlaGopaTopHBIE OIBITHI
43. H3yueHue rpaHura.

O0001menne 3HAHUH 0 XMMHUHM 32 KyPC OCHOBHOM IIKOJIBI.

IHoaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHY

Ctpoenue aToma B COOTBETCTBHH C MOJOKEHUEM XUMUYECKOTO AJIEMEHTA B
[lepuonuueckoit cucteme. CTpoeHHE BEIIECTBA: XUMUYECKASI CBSA3h U
KPUCTANTUYECKHE PEIIETKH. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX 3JIEMEHTAMHU
IPOCTHIX BEHIECTB (METAIOB, HEMETAJJIOB, OJaropoHBIX I'a30B) OT MOJIOKEHUS
anemeHToB B [lepuoandeckoii cucreme. TUTIONOTHST HEOPTaHUUYECKUX BEILIECTB,
JIeNIeHHE UX Ha Kiacchl U rpynmnsl. [IpencraBurenu.

[Tpu3Haku ¥ yCI0BUS MPOTEKAHUS XUMUUYECKUX peakuuid. Tunonorus
XUMHYECKUX PEAKIUM 10 pa3IMuHbIM OCHOBaHUAM. Peakiuu noHHOTO 0OMeHa.
OKHUCIHUTENIBHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

XHWMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEPHbIE XUMHUECKUE
CBOICTBA COJIEOOPA3YIOIIUX OKCUAOB, THIPOKCUIOB (OCHOBAHHM, KUCIIOT U
aM(pOTEPHBIX TUIPOKCHJIOB), COJICH.

TemaTu4eckoe IIIAHUPOBAHUE

8 ki1acc (2 yaca B HeleJ110)

Ne HaunmeHnoBaHue pa3zienos (TeM) Ko-Bo vacos
1 HavanbHbIe TOHSTUS U 3aKOHBI 21

XAMUU
2 Baxwueiimme npeacraBuTeNu 18

HCOPIraHN4YCCKUX BCIUICCTB.
KonuuecTBeHHBIC OTHOIIICHUS B

XUMHAH
3 OCHOBHBIE KJIACCHI 10
HCOPraHUYECKUX COCAUHCHUIN

4 [Tepuonnueckuii 3aK0H U 8

[lepunoanueckas cucrema
XHMHUYECKUX 3neMeHToB /1. 1.
MenpeneeBa U CTpOCHHE aToMa
5 XuMHYECKas CBSI3b. 11
OKUCIIUTENIBHO-
BOCCTAaHOBUTEJILHBIE PEAKITUU
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Peseps 1
Uroro 68
9 kJ1acce (2 yaca B HeIeJIK0)
1 | IloBTOpeHue u 00001IEHHE CBENCHUI 110 | O
Kypcy 8 kiacca. XuMHUUYECKUE PEaKIIUU
2 | XMMHUYECKHE PeaKlMK B pacTBOpax 10
3 | HemeTamibl U UX COeAMHEHUS 25
4 | MeTauibl U UX COCTMHEHUS 17
5 | Xumus u oKkpyskaroias cpena 2
6 | O6001meHne 3HaHUI 10 XUMUH 32 Kype | [
OCHOBHOM MIKOJIbL. [IoArOTOBKA K
OCHOBHOMY T'OCYJIapCTBEHHOMY
sk3ameny (OI'D)
Pesepn 1
Hroro 68
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