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Iloacnumenvnas 3anucka

PabGouas mporpamma mo ydeOHOMY mpenMery «XuMus» Ha YPOBEHb OCHOBHOTO
oOmiero o0pa3oBaHus COCTaBiI€Ha B COOTBETCTBUHU C TpeboBaHusMU DenepanbHOro
TrOCyJapCTBEHHOTO 00pa30BaTEeNLHOTO CTaHAApTa OCHOBHOTO 00ImIero oOpa3oBaHWs,
(GyHIaMEHTaIbHOTO sapa CcoAepX)aHus oOImero oOpa3oBaHUS U B COOTBETCTBHH C
['ocynapcTBeHHBIM — CTaHJApTOM  00miero  oOpa3oBanus (mpuka3 MwuHHCTEpCTBa
obpazoBanust U Hayku Poccuiickoit ®@enepanuu ot 17.12.2010 r. Ne 1897); Ha ocHOBe
[IpumepHOl TporpaMmbl OCHOBHOTO OOIIETO OO0Opa3oBaHUS MO MpEeAMETY «XUMUS»,
[Iporpammbl  kypca xumuu miasg  8-9 kiaccoB 0O01I€00pa30BATENbHBIX YUPEKACHUI,
onyOnukoBaHHas uznarenbcTBOM «lIpocBemenue» B 2021  roay (COopHUK mporpamm
Kypca XuMuu K ydeOHukam xumuu aBTopoB I .E.Pymsutuca, ®.I'.®enpamana nius 8-9
kiaccoB). C yuetom paboueii nporpammel Boctiutanusi MBOY COII Ne43 r.benropona u
VYuebnoro mmana MBOY COIII Ne43 r.benropona

OCHOBHbIE Yesiu N3YUEHUS] XUMUU HAMIPABJICHBL:

®  Ha oceOeHue GadicHeuwiux 3HaHutl 00 OCHOBHBIX MOHATHSIX U 3aKOHAX XMUMHH,
XUMHUYECKON CUMBOJIUKE;

® Ha oe61adeHue ymeHusMU HAOMIOAATh XUMHYECKUE SIBJICHUS, IPOBOJUTH
XUMUYECKUN SKCIEPUMEHT, MPOU3BOJUTH PACUETHl HA OCHOBE XHUMHUYECKHX (POpMYI
BEILECTB U YPABHEHUIN XUMHUECKUX PEAKIIHIL;

®  Ha pazsumue TIO3HABATEIbHBIX UHTEPECOB U MHTEIUIEKTYaJbHBIX CIIOCOOHOCTEN
B TIPOIIECCE MPOBEACHUS XUMHYECKOTO IKCIIEPUMEHTA, CAMOCTOSTEIHHOTO MPUOOPETEHUS
3HAHHWI B COOTBETCTBUH C BOSHUKAIOIINMH KU3HEHHBIMH IMTOTPEOHOCTSIMU;

® Ha gocnumaHue OTHOLIEHUS K XUMHUU KaK K OJAHOMY M3 (PyHIaMEHTaJIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUS U JIEMEHTY 00II€UETIOBEYECKON KYJIbTYPbI;

®  Ha npumeHeHue NOJYYEeHHbIX 3HAHUU U YMeHul 111 0€30IIaCHOTO UCIIOJIb30BaAHUS
BEILIECTB U MaTepUajoB B OBITY, CEIbCKOM XO34MCTBE M Ha MPOU3BOJICTBE, PELICHUS
MPAKTUYECKUX 3aJlad B MOBCEAHEBHOW KU3HM, MPEAYNPEKIACHUS SIBICHUM, HAHOCAIIUX
BpE 3J0POBBIO YEJIOBEKA U OKPYIKAIOILIEE CPEAE.

OpHolt W3 BaXHEWIIMX 3a4a4 OCHOBHOTO 0OmIero oOpa3oBaHHs —SIBISIETCA
MOATOTOBKA OOYYAIOIIUXCS K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY KMU3HEHHOTO H
npodeccuonanbHoro myTH. O0ydJaronyecs TOKHBI HAyYUThCS CAMOCTOSITEIBHO CTABUTH
IIETM U OTIPEACISITh IyTH UX JTIOCTHKEHUS, UCIIOIh30BaTh MPHOOPETCHHBIN B IIKOJIE OIBIT
B peaIbHOW KU3HU, 3a paMKaMu y4eOHOTro mpolecca.

XuMHsS KaK y4eOHbIM MNpeIMeT BHOCHUT CYIIECTBEHHBIM BKJIaJ B BOCHHUTaHUE U
pa3BUTHE OOYYAIOIIMXCS; OHA MPU3BAaHA BOOPYKUTh UX OCHOBAMHM XMMUYECKUX 3HAHUH,
HEOOXOAMMBIX [JIsl TOBCEIHEBHOW >KU3HU, 3QJI0XKUTh (PYHIAMEHT i JaJIbHEUIIEro
COBEPILIEHCTBOBAHUS 3TUX 3HAHMM, a TaKKe CIOoCcOOCTBOBATH 0€30MMACHOMY MOBEACHHUIO B
OKpY’Kalollle cpelne W OEpekHOMY OTHOIIEHHWIO K Hed. Pa3Burhe mNo3HABATENbHBIX
WHTEPECOB B TIPOIIECCE CAMOCTOSATEIBLHOTO MPHOOPETCHUS XHUMHUYECKUX 3HAHUU W
WCITOJIb30BAHUE PA3JMYHBIX HCTOYHUKOB MH(OPMAITUHU, B TOM YUCJIE KOMITBIOTEPHBIX.

Bocnuranne yOexaeHHOCTH B MO3UTHBHOW POJM XWMHH B KHU3HH COBPEMEHHOTO
o0mrecTBa, HEOOXOMMMOCTH XUMHUYECKH TPAMOTHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO H
OKPYKaIOIIEH cpeae.



B conmepkaHuu maHHOTO Kypca IMpeacTaBiIeHbl OCHOBOIOIATAIOUINE TEOPETUUECKHE
CBEJICHUS 110 XMMUH, BKITIOUAIOIINE U3yUYCHUE COCTAaBa U CTPOCHHMS BEIIECTB, 3aBUCUMOCTH
UX CBOMCTB OT CTPOEHHSI, HCCIIETOBAHUE 3aKOHOMEPHOCTEN XMMHUYECKUX NPEBPALICHUN U
yTeH yIpaBJICHUS UMU B IIEJISX MOJTYYEHHUS BEIIECTB, MATEPUAJIOB, SHEPTHH.

CopmepxaHne y4yeOHOTro TMpeAMeTa BKJIIOYAET CBEACHHUS O HEOPraHUYEeCKHX
BEIIECTBAX, UX CTPOCHUU U CBOMCTBAX, & TAK)KE XUMHUECKHX MPOIIECCaxX, MPOTEKAIOMINX B
oKpykawmeMm wupe. Haubonee cioxubie 3yeMeHThl @DYHIaMEHTAIBHOTO — siapa
comepxaHusi oOmero o0pa3oBaHHUs MO XUMHUHU, TaKuWe, KaK OCHOBBI OPraHMYECKOW W
OPOMBIIUICHHOW  XUMHUHU, TEPEHECeHbl B  Mporpammy  cpeaHed  (TIOJHOM)
00111600pa30BaTEIHLHOM IIKOJIBI.

TeopeTnyeckyto OCHOBY HM3Yy4YE€HHS HEOPraHMYECKOW XMMHHM COCTAaBJISIET ATOMHO-
MOJIEKYJIIpHOE ydeHue, mnepuoaudeckud 3akoH .M. MengeneeBa ¢ KpaTKumu
CBEJICHUSAMH O CTPOCHUU aTOMOB, BHJAX XHUMHYECKOM CBS3M, 3aKOHOMEPHOCTSX
MPOTEKAaHUU XUMHYECKUX PEaKIIHA.

PaGouas mporpamMmMa mpenHa3HaueHa s M3y4eHHs XUMHH B 8-9 Kiaccax ypOBHS
OCHOBHOTO 00111eT0 00pa30BaHus MO yueOHUKaM:

1. Xumus. 8 kimace: yaeOHUK miist 06meoopaszosat. opranuzaruii / I'.E. Pymsurec, @.I'.
®punman. — M.: [Ipocsemienue, 2020.

2. Xumus. 9 kmacc: yueOHUK juisi oOmieoOpa3oBar. opranusamuii / I.E. Pymsurec,
@.I'. dpuaman. — M.: IIpocsemenue, 2020.

OO6mee yucio yuyeOHbIX 4acoB - 136 (2 4. B Henento) 3a JBa roga oOy4yeHus: 8 Kiacc
— 68 yacoB (2 4. B He1eN0), 9 kiacc — 68 yacoB (2 4. B HEZEINIO).
1.IThanupyemvie pezyrvmamol 0c60eHus yuedHo20 npeomema « Xumusy.
N3yueHne XUMUU B OCHOBHOM IIKOJE JA€T BO3MOXKHOCTb JOCTHYb CIEHAYIOIIMX
pe3yJIbTaTOB B HANPABJICHUH JIMYHOCTHOTO PA3BUTHUS:

1. BOCITUTAHUE POCCUUCKOW TPAKJAHCKOW MIAECHTUYHOCTU: MAaTPUOTHU3MA,
a100BM W yBakeHHto K OTedecTBy, YyBCTBa TOPAOCTH 3a cBOw Pomuny, 3a
POCCUMCKYI0 XMMUYECKYIO HAYKY;

2. dbopMUpOBaHHE WEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U OOIIECTBEHHOW MPAKTHKH, a TaKXKe
COIMMAIBHOMY,  KYJbTYPHOMY, SI3BIKOBOMY H  JYXOBHOMY  MHOT00OPa3UIo
COBPEMEHHOTO MHpA;

3. (dbopMHUpOBaHUE OTBETCTBEHHOI'O OTHOIIEHHUS K YYEHUIO, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOpa3BUTHIO M C€aMOOOpPA30BaHMIO HA OCHOBE MOTHUBALIMM K
00yYeHHI0O U TIO3HAHWIO, BBIOOPY TPOPUILHOIO O00pa3oBaHWs Ha OCHOBE
uHOpMaAIUU O CYHIECTBYIOUIMX TNpodeccusx M JUYHBIX MPOPECCHOHAIBHBIX
NPEeANOYTEeHN, OCO3HAHHOMY IOCTPOEHHUI0 WHAUBUAYaJIbHON 00pa3oBaTeIbHOM
TPAEKTOPHUU C YUETOM YCTOMUYUBBIX MO3HABATEIbHBIX HHTEPECOB;

4. dbopmupoBaHue KOMMYHUKATHUBHOM KOMITIETEHTHOCTH B
00pa3oBaTenbHOM, OOIIICCTBEHHO IIOJIC3HOM, y4eOHO-MCCIIeI0OBATEIHCKOMH,
TBOPYECKOW M IPYTUX BUAAX JAEATEIHHOCTH;

5. dbopMUpOoBaHHE TOHMMAHUA IEHHOCTU 370POBOTO W OE€30MacHOro
o0pasa KW3HH, YCBOSHNE MPABWJI WHIUBUIYAITHHOTO U KOJUICKTUBHOTO 0€30MacHOTro
MOBEJICHUS B UYPE3BBIYAMHBIX CUTYAIIUSX, YTPOKAIOIINUX KU3HU U 3[I0POBBIO JIFO/ICH;



6. (dbopMupoBaHHE MTO3HABATENBHON M HHPOPMAIIIOHHOMN KYJIBTYpBI, B TOM
YHClIe Pa3BUTHE HABBIKOB CAMOCTOSITENBHOM pPAaOOTBHI € Y4YEOHBIMH MMOCOOHSIMH,
KHUTaMH,  JOCTYNHBIMH  HHCTPYMEHTaMH U  TEXHHUYECKHUMU  CPEACTBAMH
UH(GOPMAILIMOHHBIX TEXHOJIOTHUH;

7. (GopMHUpOBaHME OCHOB SKOJIOI'MYECKOI'O CO3HAaHUS HAa OCHOBE
OpU3HAHHUS 1IEHHOCTH JKU3HM BO BCEX €€ TMPOSIBICHUAX M HEOOXOIUMOCTU
OTBETCTBEHHOTO0, OEPEKHOTO OTHOIICHHUS K OKpY’KalolIel cpene;

8. pa3BUTHE TOTOBHOCTH K pEIIEHUI0 TBOPUECKUX 3alad, YyMEHUs
HAXOJIUTh aJ€KBaTHBIE CIIOCOOBI MOBENEHUS M B3aWMOJEHCTBHS C MapTHEpaMH BO
BpeMs yueOHOH U BHEY4eOHOM! JesITeTbHOCTH, CIOCOOHOCTH OLIEHWBATh MPOOIEMHBIE
CUTyallud M OINEPaTUBHO NPUHUMATh OTBETCTBEHHbIE pELICHUS B Pa3IMYHBIX
NPOAYKTUBHBIX BUAAX JesATeNbHOCTH (yueOHas IOMCKOBO-HCCIIEeI0BATEIbCKAs,
KIIyOHast, IpOeKTHas, KPYKKOBast U T. 1. )

MertanpeaMeTHbIMH  pe3yJbTaTaMH OCBOEHHUS OCHOBHOM  00pa30oBaTENbHOM
IpOrpamMMbl OCHOBHOT'O 00IIEr0 00pa30BaHUs SBIISIOTCS:

l. OBJIAJICHHNE HAaBBIKAMH CAMOCTOSITEIBHOTO TMPUOOPETEHHs] HOBBIX
3HAaHUU, OPraHU3alNN YIeOHOU NeSTEIbHOCTH, MTOUCKA CPEACTB €€ OCYLIECTBICHNUS;
2. YMEHHME IUIAHUPOBATh INyTH JOCTMIKEHHs LEJed Ha OCHOBE

CaMOCTOSATENIbHOIO aHalIM3a YCJIOBUM M CPEACTB MX JOCTHIKEHHS, BBIICISTH
aJbTEpHATUBHBIC CITOCOOBI TOCTHKEHHUS 1I€JIM M BBIOMpaTh HanOosiee A PeKTUBHBII
Croco0, OCYHIECTBIISTh MMO3HABATEIbHYIO PEQIIEKCUI0 B OTHOLIEHUU JEHCTBUU MO
pELICHUIO yYeOHbIX U MTO3HABATENIbHBIX 3a/a4.

3. yMEHUE MOHUMATh MpOo0JIeMy, CTABUTh BOIIPOCHI, BHIJIBUTATh TUIIOTE3Y,
JaBaTh OIpEAENICHUE MOHITHUAM, KIacCUPUIIMPOBATh, CTPYKTYPUPOBATh MaTepual,
OPOBOJUTH  JKCIEPUMEHTHI,  APTYMEHTUPOBATh  COOCTBEHHYIO  IO3HUIIUIO,
(opMyITUpPOBATh BHIBOJIbI U 3aKITIOUEHUS;

4. YMEHUE COOTHOCHTHh CBOM JEHMCTBHS C IUTAHUPYEMBIMU pPE3YyJIbTaTaMH,
OCYILIECTBIIATH KOHTPOJIb CBOEU ESITENBHOCTH B IPOLIECCE TOCTUKEHUS PE3YIIbTATA,
OTIpeEIIATh CIOCOObI IEHCTBUI B paMKax MPEajoKEHHBIX YCIOBUN U TpeOOBaHUH,
KOPPEKTUPOBATh CBOM JAEHUCTBUS B COOTBETCTBUU C U3MEHSIOIIENCS CUTYyalUEN;

5. dbopMupoBaHHE€ W pPa3BUTHE  KOMIIETEHTHOCTH B  o0jacTu
UCIIOJIb30BAaHUSI HMHCTPYMEHTOB U TEXHHUYECKUX CPEACTB HH(OPMALMOHHBIX
TEXHOJIOTHH (KOMIBIOTEPOB U MPOTPAMMHOTO 00ECIIEUeHHs) KaK MHCTPYMEHTAIBHO
OCHOBBI Pa3BUTHSI KOMMYHHKATUBHBIX U O3HABATENbHBIX YHUBEPCABHBIX YUEOHbIX

JICUCTBUU;

6. yMEHHE CO3]/laBaTh, MPUMEHSATh U MPEOOPa30BbIBATh 3HAKW U CUMBOJIbI,
MOJICJIM Ml CXEMBI JIJIs1 pEIIeHUs] YUYCOHBIX U MTO3HABATENIbHBIX 33]1a4;

7. yMEHHE U3BJICKATh MHGOPMAIIUIO U3 PA3IMYHBIX UCTOYHUKOB (BKIIFOUAs

CpeAcTBa MacCcOoBOM MH(pOpPMAIINY, KOMIAKT-IUCKH Y4eOHOTo Ha3HAYSHHSI, PECYPCHI
WuTepHera), cBOOOAHO MOIB30BATHCSI CIPABOYHON JIMTEPATYPOIl, B TOM YHUCIE U Ha
AIIEKTPOHHBIX HOCUTENSIX, COOII0IaTh HOPMbI MH(POPMAITMOHHON N30MPATEIHHOCTH,
ATHKHU;

8.  yMeHHE Ha TNPAKTUKE TIOJH30BAaThCS OCHOBHBIMH JIOTHYECKUMU
npueMaMH, METOJaMU HaONIONCHUsA, MOJAETUPOBaHUSA, OOBSCHEHUS, pEIICHUS
npo0JieM, IPOTHO3UPOBAHUS U JP.;



9.  yMeHHe OpraHu3OBBIBAaTH CBOIO JKM3Hb B  COOTBETCTBHH C
NpPEICTaBICHUSIMH O 370pPOBOM 00paze JKHU3HHM, TMpaBax U O0O0SI3aHHOCTAX
rpa)XIaHNuHa, [ICHHOCTSIX OBITHS, KyJIbTYpPbl U COIIMAILHOTO B3aUMOIEHCTBUS;

10. ymeHHe BBIIOJHATH MO3HABATENIbHBIC U MPAKTUYECKHUE 3a/1aHUs, B TOM
YHCIIe IPOEKTHBIE,

11. ymeHue cCamMOCTOSTENTPHO U apryMEHTHPOBAaHHO OILICHUBATh CBOH
JICUCTBUSL H  JEHCTBUS  OJHOKJIIACCHUKOB,  COJEP)KATEIbHO  OOOCHOBBIBAs
NPaBWJILHOCTh WJIM OIIMOOYHOCTh pe3ysibTaTa M crmocoba JEHCTBHUS, aJeKBAaTHO
OIICHMBAaTh  OOBEKTHBHYIO  TPYIHOCTh Kak Mepy  (PakTHYeCcKoro Wi
NPEINoiaraéMoro pacxojia pEecypcoB Ha peIIeHHe 3aJadd, a TakkKe CBOM
BO3MOKHOCTH B JOCTHKEHUH II€ITH OTNIPEICIICHHON CII0)KHOCTH;

12. ymenue pabGoTtaTth B rpynne — 3PEGEKTHUBHO COTPYyAHUYATH U
B3aMMOJICICTBOBATh HA OCHOBE KOOPIWHAIIMH PA3TMYHBIX MMO3UIIUN MPU BEIPAOOTKE
oOmiero  pemieHuss B~ COBMECTHOM  NEATEIbHOCTH;  CIIylIaTh  MapTHepa,
dbopMynupoBaTh U apryMEHTHPOBATh CBO€ MHEHHE, KOPPEKTHO OTCTauBaTh CBOIO
MO3UIMI0 U KOOPAUHUPOBATH €€ C MO3UIMHU MapTHEPOB, B TOM YHCIE B CUTyalluu
CTOJIKHOBEHHSI MHTEPECOB; MPOAYKTUBHO pa3pemiaTh KOH(MIMKTH HA OCHOBE yyeTa
MHTEPECOB M TMO3UIUI BCEX €ro YYacTHHUKOB, TIOWCKA M OLIEHKH aTbTePHATHUBHBIX
CIIOCO0O0B pa3pernIeHust KOHPIUKTOB.

IpenmernbiMu  pe3yabTatamMu  ocBoeHHs OCHOBHOW  00Opa3oBaTenbHOM
IPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs SBISIOTCS:

1. bopmupoBaHHe MEepBOHAYATIBHBIX CHCTEMATU3MPOBAHHBIX MPEICTABICHUN O
BEIIECTBAX, WX MPEBPAIIEHUSIX W MPAKTUYECKOM TIPUMEHEHUH; OBJaJICHHE
MOHSTUWHBIM aIapaToM U CHMBOJUYECKUM SI3BIKOM XUMHUH;

2. oco3HaHne 0OBEKTHBHO 3HAYMMOCTH OCHOB XMMHYECKON HAyKH Kak 00JiacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XUMHUYECKHX TMPEBPAIICHUN OpPraHWUYeCKUX |
HEOPraHUYECKUX BEIIECTB KaK OCHOBBI MHOTHUX SIBJICHHUM >KUBON U HEXXUBOW MPHUPOIBI;
yriayOeHne MpeICTaBICHU 0 MaTepUAIbHOM €IMHCTBE MUPA;

3. OBlajeHNEe  OCHOBAaMH  XHMHYECKOM  TpaMOTHOCTH:  CIIOCOOHOCTBHIO
aHaAJIM3UPOBaTh M OOBEKTUBHO OIEHUBATh >KU3HEHHBIC CUTYAallUH, CBSA3aHHBIE C
XUMHEH, HaBbIKaMU O€30MaCHOTO OOpalIeHUs] C BEIIECTBAMH, HCIOIb3yeMbIMU B
MOBCEIHEBHON KM3HU; YMEHHEM aHAJIM3UpPOBaTh U IUIAHUPOBATH JKOJIOTUYECKU
Oe3omacHoOe MOBEACHHE B LIETISAX COCPEKEHHUS 3T0POBhs U OKPYIKAIOIICH CPEIbI;

4. bopMupoBaHME yMEHHMI  YCTaHABIMBATh CBA3M  MEXAYy  pEaJbHO
HAOIOJaeMBIMA  XUMHYECKUMH SIBICHUSIMH M TPOIECCAMU, TPOUCXOMSIIIUMU B
MUKPOMHPE, OOBSICHITh MPUINHBI MHOTOOOpPA3Ms BEIIECTB, 3aBUCHMOCTh UX CBOWCTB
OT COCTaBa U CTPOEHUS, a TAK)KE 3aBUCUMOCTH PUMEHEHHS BEIIECTB OT UX CBOWCTB;

5. mpuoOpeTeHns] OmbITa WCIOJIB30BAHUS PA3TMUYHBIX METONOB H3YUYCHHUS
BEIIECTB; HAONIONEHUS 3a WX TPEBpAIICHUSIMHU TPU TPOBEACHUU HECIOKHBIX
XUMHYECKHUX HKCIEPUMEHTOB C HCIOJb30BaHHMEM J1a00paTOpPHOTO OOOpYyAOBaHUS U
npuOOpOB;

6. yMEHHE OKa3bIBaTh MEPBYIO MOMOIIL MPHU OTPABICHUAX, OKOTaX U APYTUX
TpaBMax, CBA3aHHBIX C BEIIECTBAMH U J1a00PaTOPHBIM 000PYI0BaHUEM;



7. oBnageHue mpueMamMu padoThl ¢ MH(OpPMAaLMEed XUMHUYECKOTO COJEp)KaHus,
IpeCTaBICHHON B pa3sHO ¢dopme (B Buae TekcTa, (Gopmyn, rpadukoB, TaOIUYHBIX
TaHHBIX, cXeM, (poTorpaduii u ap.)

8. co3manue OCHOBBI s (OPMUPOBAHUS MHTEpPEca K pACHIMPEHUI0 U
yIIyOIeHUI0 XUMHUUECKUX 3HAHUNA M BBIOOpA XUMHHU KaK MpO(QUIBHOTO MpeAMeTa Ipu
Iepexo/ie Ha CTYIEHb CPeIHEro (10JIHOro) o01iero o0pa3oBaHus, a B JalbHENIIIEM U B
KadyecTBe cepbl cBOe MPO(hecCHOHANBHON JesITeNbHOCTH;

9. dopmupoBaHUe MPEACTABICHUIH O 3HAYEHUH XUMHYECKON HAayKu B PELICHUU
COBPEMEHHBIX JKOJIOTUYECKUX TMpoOieM, B TOM 4YHCIE B TNPEAOTBPALICHUN
TEXHOTEHHBIX U KOJIOTHYECKUX KaTacTpod.

2. Cooeporcanue yueonozo npeomema « Xumusy
Pacnpeodenenue cooeprcanun no knaccam:
8 kiacc.

Pasnen 1. OcHOBHbIC NOHATHS XUMHMH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX
NMpeACcTABJICHUI)

[Ipenmer xumun. XuMus Kak 4acThb €CTECTBO3HAHUs. BellecTBa M ux CBOMCTBA.
UucTeie BemecTBa U cMecH. MeTo/Ibl TTO3HAHUS B XUMUU: HAOIIOIEHNE, SKCIICPUMEHT.
[Tpuemsbl Oe3omacHo paboThl ¢ 000pyI0BaHUEM U BellecTBaMu. CTpoeHue MIaMeHHU.

Uucteie BemiectBa W cMmecd. (CrnocoObl OYKMCTKM BEIIECTB: OTCTaMBaHUE,
buIbTpOBaHME, BBIMAPUBAHHUE, KPUCTAIU3ALMS, AUCTWLIAIUA. Dusnueckue u
XUMUYECKUE SIBICHUS. XUMHUECKHE peakiuu. lIpu3HaKu XUMHUYECKUMX pEakuuil Hu
YCJIOBUSL BOSHUKHOBEHHUS U TEUEHUSI XUMUYECKUX PEAKLIH.

ATOMBI, MOJIEKYJIBI U HOHBI. BemecrBa MOJEKYJISPHOTO UM HEMOJEKYISIPHOTO
ctpoenus. Kpucramnmmyeckue u amopdHbie BemiecTBa. Kpucramimyeckue peneTku:
VMOHHAs, aTOMHasi W MOJIeKyJsipHas. [IpocTeie M cioxHbIe BemecTBa. XHUMUYECKUN
aneMeHT. MeTallibl 1 HeMeTaJbl. ATOMHas eInuHUIa Maccbl. OTHOCUTENbHAS aTOMHAs
Macca.  SI3bIk XUMUH. 3HAKM XUMHUYECKUX DBJIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
BemecTBa.  Xumuueckue  ¢dopmyisl.  OTHOCUTENbHAs  MOJICKYJISIpHAs  Macca.
KayecTBeHHBII M KOJWYECTBEHHBIM COCTaB BEIIECTBA. BBIYMCICHUS MO XWMUYECKUM
dbopmynam. MaccoBasi 107151 XUMHYECKOTO 3JIEMEHTA B CJIO’KHOM BEIIECTBE.

BajleHTHOCTh XUMHUYECKUX 3JIEMEHTOB. OnpeieieHne BaIECHTHOCTH AJIEMEHTOB 110
dbopmynam OuHapHbIX coeauHeHui. CocTaBiieHHE XUMHUYECKHX (OopMyd OMHAPHBIX
COEAMHEHUM 110 BAJICHTHOCTH.

ATOMHO — MOJIEKYJISIDHOE YYEHHE. 3AKOH COXPAHEHUS MACChl BEHIECTB. JKHU3Hb U
nestenbHOCTh M.B. JloMoHOCOBa. XUMHYECKHE YpaBHEHHUA. THUIBI XUMHUYECKUX
pEaKIuu.

Kucnopon. Haxoxnenue B mpupoge. [lonydenue kucinopoja B iabopaTopuu u
MPOMBINIJICHHOCTH. @PU3MYECKHEe W XHMUYECKHE CBOMCTBA Kuciopoaa. lopenue.
Oxcunpl. Ilpumenenne kuciaopona. KpyroBopor kucnopoga B mnpupoge. O30H,
aloTponuss Kuciopona. Bo3mayx m ero cocraB. 3ammTa aTMOC(HEPHOTO BO3AyXa OT
3arpsI3HEHUN.

Bomopon. Haxoxnenme B mpupoge. Ilomydenue Bomopoma B jabopaTopuu
MPOMBINIIEHHOCTH. Du3nyeckue M XMMHUYECKHE CBOMCTBAa BoAopona. Bomopom —
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BOCCTaHOBUTENb. Mepbl 0Oe3omacHOCTH mpu pabote ¢ BomopoaoMm. IIpumenenue
BOJOPOJA.

Bopma. Metonbl onpeneneHus cocTaBa BOJABI — aHaIM3 U CHHTE3. Du3nyeckue
cBoiicTBa Bobl. Bona B mpupoae u crnocoObl ee 0UMCTKH. Adpaius BoJbl. XUMUYECKHE
ceorictBa Boael. [Ipumenenne Boasl. Boma — pactBopurens. PacTBOpUMOCTh BENIECTB B
BoJZie. MaccoBas 10J11 paCTBOPEHHOTO BELIECTBA.

KonnuectBeHHble OTHOIIEHNS B xuMuu. KonndectBo BemecTBa. Moiabs. MoisipHas
macca. 3akoH ABoraapo. MossipHblii 00beM razoB. OTHOCUTENbHAS IJIOTHOCTH I'a30B.
OObeMHbIE OTHOLIEHUS Ia30B IPU XUMUYECKUX PEAKIIUX.

Baxneiimme  Kiaccbl  HEOPraHMYECKMX  coelMHEHMM. OKcuabl:  COCTas,
kinaccupukanus. OCHOBHbIE M KHUCIOTHBIE OKcuAbl. HoMeHkimaTypa OKCHIOB.
duznueckre U XUMUYECKHAE CBOMCTBA, ITOJIyYEHUE U IPUMEHEHUE OKCHUJIOB.

I'mapokeunel. Knaccupukauus rugapokcuaos. OcHoBanus. Coctas. llenoun u
HEpacTBOpuUMbIE OCHOBaHWA. Homenknatypa. dusznueckue M XMMHUYECKHE CBOMCTBA
ocHOBaHMW. Peaknusa ©HeuTpanmmsaumu. llosmyueHne U nNpPUMEHEHME OCHOBAaHMM.
AMdoTepHbIE OKCUJIBI U THIPOKCHIBI.

Kucnotsl. Coctas. Knaccudukanus. Homenknarypa. @uznueckue U XuMHYECKHE
CBOMCTBA KUCJIOT. BBITECHUTENBHBIN Pl METAIIIOB.

Comu. CoctaB. Knaccudukanus. Homenknarypa. @uszndeckne CBOMCTBA COJICH.
PactBopumMoOCTh cosneli B Boje. XMMHYECKHE CBOWCTBa cosieil. CrocoObl MOTydYeHHSs
cosient. [Ipumenenue comeu.

['eneTnueckas CBA3b MEXY OCHOBHBIMHU KJIACCAMHM HEOPTAaHUYECKUX COCIMHEHMI.

JeMoHcTpanuu. O3HaKoMJIeHHE ¢ 00pa3laMu IPOCTBIX U CIOXKHBIX BEILECTB.
Crioco0bl OUYMCTKM BEUIECTB: KPUCTAUIN3ALMS, JUCTUIUISILMS, XpomaTorpadus. OnsIThl,
IOATBEPIKAAIOIINE 3aKOH COXPAHEHHS MacChl BEILIECTB.

[TosrydyeHne u cobupanue Kuciaopoja METOAOM BBITECHEHUS BO3lyXa U BOJBI.

Omnpenenenue coctaBa Bo3ayxa. Konekyus negpmu, kameHHo2o yausa u npoo0yKmos ux
nepepaoomxiu.

ITonyuenue Bogopoaa B anmnapare Kurma, mposepka Bonopoaa Ha YUCTOTY, TOPEHHE
BOJIOpOa, cOOMpaHre BOJOPO/Ia METOJOM BHITECHEHHSI BO3/IyXa M BO/IBI.

Ananu3 BoJibl. CHUHTE3 BOJIBI.
3HAKOMCTBO C 00pa3laMu OKCHUOB, KHCIOT, OCHOBAaHUH U COJIEH.
Heunrpanuzanus meénoun KUCI0TOM B TPUCYTCTBUUA UHIUKATOPA.

JlabopaTtopHble onbIThl. PaccMoTpeHue BenecTB ¢ pa3InuyHbIMU (PU3NUECKUMU
cBoiicTBamu. Pazienenue cMecu ¢ momoiibio Mmaruuta. [Ipumeps! pusndeckux u
XUMHUYECKUX SIBJICHUN. Peakiuu, nuIroCTpupyonmMe OCHOBHBIE TPU3HAKU XapaKTEPHBIX
peakiuu. Paznoxxenue ocHoBHOTO KapOoHara meau (II). Peakius 3amenienus meau
KEIIE30M.

O3HakomiieHHe ¢ 00pa3liaMu OKCHUIOB.

B3aumoneiictBue Bosopoaa ¢ okcuaom meau (11).

OnbITHI, TOATBEPKAAOLIIME XUMUYECKUE CBOMCTBA KHCIIOT, OCHOBAaHUM.

IIpakTHyeckue padoThl

o [IpaBuna Texuuku 0e30MacHOCTH IpH paboTe B XUMUUECKOM KaOUHETE.
O3HakoMJIEHHE C Ta0OpaTOPHBIM 000PYIOBAHHUEM.
e OuncTKa 3arpsI3HEHHON OBAapEHHOW COJIH.
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e [Iosryyenue u cBolicTBa KMCIOPOAA

o [Tonydenue Bonopoaa u U3y4eHue ero CBOMCTB.

o [IpuroroBineHne pacTBOPOB COJNEN C ONPENEIEHHON MACCOBOU N0JIEN
PacTBOPEHHOI'O BELIECTBA.

o Penienue skcnepuMeHTaNbHBIX 33/1a4 10 TeMe «OCHOBHBIE KJIacChI
HEOPraHUYECKUX COCTUHECHUIN.

PacuyerHble 3agaun:

Briuucienue oTHOCUTENBHONW MOJIEKYJISIPHON MaccChl BelllecTBa 1o GopmyJie.
Brrunciienrie MaccoBOi JOJIM 3JIEMEHTa B XUMUYECKOM COCIMHEHUU. Y CTAHOBJICHHE
npocreiiei (GopMyJibl BEIIeCTBa 0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

Haxoxaenue MaccoBO 1071 paCTBOPEHHOTO BEIIECTBA B pacTBOpe. Briuncienue
Macchl pACTBOPEHHOIO BEUIECTBA U BOJIBI JJIsI IPUTOTOBJICHUS pAaCTBOPA ONPEAETIEHHON
KOHLIEHTPaL1U.

OOBEMHBIE OTHOIIICHUS TA30B MPU XUMHUYECKUX PEAKITUSIX.

Brruucnenus mo XuMU9YeCKUM YpaBHEHHUSIM MacChl, 00bEMa U KOJTMYECTBA BEIIECTBA
OJTHOTO W3 MPOAYKTOB PEAKIINH 0 MacCe UCXOTHOTO BEIIECTBA, 00BEMY MITH KOJIMYECTBY
BEIIIECTBA, COAECPKALIETO ONPEACIEHHYIO T0JI0 TPUMECEN.

Pasnen 2. lepuoanveckunii 3aKOH M NEPHOANYECKAS] CHCTEMA XUMHYECKUX
sjemeHToB /.. MenneneeBa. CTpoenune atoma.

[lepBble MOMBITKH KIACCU(PUKALIMM XUMUYECKHUX AieMeHTOB. [loHaTHe 0 rpymnmnax
CXOJIHBIX 3JIEMEHTOB. EcCTeCTBEHHBIE CEMENCTBA IIEJIOYHBIX METAJUIOB U TaJOT€HOB.
bnaropoansie rassl. [lepuonnueckuii 3akon 1.M.Menneneea. [lepuoanueckas cucrema
KaK €CTECTBEHHO — Hay4yHO€ KiacCHUUKaIUs XUMUYECKUX dJIeMEeHTOB. TabmuuyHas
dbopma mpeacTaBieHHs KIacCUPUKAIUU XUMUYECKUX 31eMeHTOB. CTpyKTypa TaOJIUIIbI
«Ilepuonuueckas cucrteMa xumuueckux osiemeHtoB J[.M. MenpaeneeBa» (kKopoTkas
dopma): A- u b- rpynmel, nepuoasl. PU3MUECKUI CMBICT MOPSIAKOBOTO 3JIEMEHTA,
HOMEpa nepuoia, HoMepa rpynnsl (s 3JIEMEHTOB A-rpym).

Crtpoenne artoma: siIpo H dJeKTpoHHass o00onouka. CocTaB aTOMHBIX SjIep:
OpPOTOHBl M HEWTpoHbl. M30Tombl. 3apsa aTOMHOIO fA]pa, MacCOBOE YHCIIO,
OTHOcUTeNbHAss aToMHasi macca. CoBpemMeHHas: (OPMyYIMPOBKA MOHATHS «XUMHUYECKUN
DIEMEHTY.

OnexTpoHHass 000J0YKa aroMa: TMOHATHE 00 DHEPreTUYECKOM ypPOBHE
(3NMEKTPOHHOM CJIO€), €ro EMKOCTH. 3arloJIHEHHUE JIIEKTPOHHBIX CJIOEB y aTOMOB
AJIIEMEHTOB  MepBOro — Tperbero nepuojnoB. CoBpemeHHas  (HOpMyTUPOBKA
MEPUOANYECKOTO 3aKOHA.

3HaueHue mnepuoandeckoro 3akoHa. Hayunwie pgoctmxkenusi .M. Menpaeneena:
UCIIPABIICHUE OTHOCUTEIBHBIX ATOMHBIX MacC, MPEACKa3aHUE CYIIECTBOBAHUS
HEOTKPBITBIX 3JIEMEHTOB, IEPECTAHOBKH XHMHYECKHX DJIEMEHTOB B INEPHOINYECKOU
cucteme. JKuznb u geareiabHocTh J[.M. Meneneena.

JdemMoHcTpanum:

du3nyecKre CBOKWCTBA WIEJIOYHBIX METAJUIOB. B3anMonenCcTBUE OKCHUIOB HATPHS,
maraus, (ocdopa, cepbl C BOJOM, HUCCIEIOBAHUE CBOWMCTB IMOJTYYEHHBIX IMPOJIYKTOB.
Bzaumopeiicteue Hatpus W Kaaus C BOojgoW. PU3MYECKHME CBOWCTBA TAJOTCHOB.
B3aunmMopeiicTBre anroMUHUS ¢ XJIOPOM, OPOMOM U HOJIOM.

Paznen 3. CTpoeHue BemecTna.
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ONEeKTPOOTPULATENBHOCTh ~ XUMUYECKUX  3JIEMEHTOB.  OCHOBHBIE  BUBI
XMMHYECKOM CBS3U: KOBAJICHTHAS HEMOJIAPHAs, KOBAJIEHTHAs IIOJISIpHAs, WOHHAs.
BasleHTHOCTB 371€MEHTOB B CBETE 3JEKTPOHHOU Teopuu. CreneHb okucienus. [Ipasuiia
OIPENEIICHUS CTEIIEHEW OKUCIIEHUS DJIEMEHTOB.

JdemMoHcTpanum:

ComnocraBieHne (pU3NKO-XUMUYECKUX CBOMCTB COEAMHEHUN C KOBAJEHTHBIMU U
MOHHBIMU CBSI3SIMU.

9 kiace.
Paznen 1. MHoroo0pasue XuMH4eCKHUX peaKIMid.

Knaccudukanmsa XuUMHUYECKUX pEaKlMid: peakluu COEAMHEHUS, Pa3JIoKEeHHUS,
3amenieHusi, oOmeHa. OKUCITUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEb,
BOCCTAHOBUTENb, MPOLECCHl OKUCIECHHS W BOCCTaHOBJIEHUsA. COCTaBJIEHUE YpaBHEHHUM
OKHCIIUTEIIBHO -BOCCTAHOBHUTENBHBIX PEAKIHMI € MNOMOIIBIO METOAA 3JIEKTPOHHOIO
OanaHca.

TemnoBeie  3(pdeKkTsl  XUMHYECKHX  peakuuid.  DK30TePMUUYECKHE U
SHAOTEPMHUYECKHE  pEakUuMu.  TepMOXUMHUYECKHME  ypaBHeHusa. Pacdersl 1o
TEPMOXUMUYECKUM YPABHEHHSIM.

CKOpOCTh XUMUYECKUX peakiuil. PaKkTOpbl, BIUSIIONIME HA CKOPOCTh XUMHUYECKTX
peaKuni. IIepBOHaUaIbHOE IPEACTABIEHUE O KATAJIA3E.

Oo6partumble peakiuu. [ToHsITHE O XUMHUYECKOM PAaBHOBECHUHU.

XUMUYECKHE pEaKUHMH B  BOAHBIX  PacTBOpax. OJJEKTPOJMUTBI U
HeaneKTponauThl. Monbel. KarthoHbl u  aHWOHBL. ['mapaTHas Teopus pacTBOPOB.
DNEKTpONUTUYECKAsT JUCCOIMAIUsl KUCIOT, OCHOBaHUM M coseil. Cinadble U CUIIbHBIE
anektponuThl. CreneHp auccouranuu. CTeneHb auccounanuu. Peakuuu HMOHHOTO
oOMeHa. YClIoBHS TEUEHHS peakluii MOHHOTO0 OOMEeHa /10 KOHIa. XMMHUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPraHWYECKUX COEAMHEHUH B CBeTE€ MpEJCTaBIeHUA 00
ANEKTPOJIMTUYECKON JTHCCOLMALMU W OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIHM.
[ToHsiTHE O TUAPOIU3E COJIEH.

JdemMoHcTpanum:

[IpuMepsI 3K30- U SHAOTEPMUYECKUX PEAKLIUN.

B3aumopneiicTBre LMHKAa € COJSIHOM M YKCYCHOM KHCIOTOM. B3ammopencrsue
IrpaHyJIMPOBAHHOTO IMHKA U HUHKOBOM IBUIN C COJSHOM KUCIIOTOM.

Bzaumoneiicteue oxcunga meau (II) ¢ cepHOM KHUCIOTON pa3HOM KOHIIEHTPAIMH
IIPU Pa3HbBIX TEMIIEpATypax.

['opeHue yrist B KOHUEHTPUPOBAHHOU a30THOU KHUCIIOTE.

['opeHune cepbl B pacIUIaBIICHHOW CEIIUTPE.

HcnbiTaHre pacTBOPOB BEUIECTB HA AJIEKTPUUECKYIO MPOBOAUMOCTb.

JIBM>KEHME MOHOB B 3JIEKTPUUECKOM IIOJIE.

IIpakTHyeckune padoThI:

N3ydenne BIUSHUS YCIOBUM NPOBEACHUSA XUMUYECKOW PEAKLINN HA €€ CKOPOCTb.

Pemienne sKkcnepuMeHTAIBHBIX 3a7a4y 1Mo Teme «CBOMCTBa KHUCIOT, COJIEd M
OCHOBAaHHM KaK JJIEKTPOJIUTOBY»

JlabopaTopHbIe ONBITHI:

Peakinn oOMeHa Mex 1y pacTBOpaMu AJIEKTPOJIUTOB

PacuerHsble 3a1a4u: BeranciieHns 1o TEPMOXUMUYECKUM YPABHEHUSAM PEAKLINN.
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Pa3znen 2. MHoroo6pasue Bemecrs.

Hewmeramnsl. ['anorenst. [lonoxenue B nepuogunyecKol CUCTEME XUMUYECKUX
AJIIEMEHTOB, CTPOCHUE NX aTOMOB. HaxoxxaeHnue B mpupose. Pu3nvecKue 1 XUMUYECKHE
cBoMcTBa TayioreHoB. IlonydeHne u npumeHeHue rajmoreHoB. Xnop. Pu3nvecKue u
XAMHUYECKHE CBOMCTBA xjopa. lIpumenenune xnopa. Xaopooaopon. dusnueckue
cBoiictBa. Ilomyuenue. ConsiHHas kuciiota M €€ conau. KayecTBeHHas peakius Ha
XJIOpUI-MOHBL. Pacro3HaBanue Xjopui0B, OpoMUI0B, HOTUIOB.

Kucnopon u cepa. Ilonoxenne kucimopona u cepsl B [ICXD, crpoenue nx
atomoB. Cepa. Amotponus cepbl. Pu3ndeckre U Xumuieckne coiictea. HaxoxneHuve B
npupone. IIpumenenune cepoel. CepoBomopona. CepoBoaoOpoaHAass KHUCIOTA U €€ COJH.
KauectBennass peakuusi Ha cyiabua-uonbl.  Oxcupg cepsl (IV). dusnueckue u
xumuueckue cpoictBa. IIpumenenue. CepHucras kuciaora U ee coju. KadecTBeHHas
peakuus Ha cyabhut-uoHsl. Oxeup cepsl (VI). CepHas kucnora. XuMHUUE€CKUE CBOMCTBA
pa30aBIeHHON W KOHIICHTPUPOBAHHOW CepHOW KuCIOThl. KadecTBeHHas peakmusi Ha
cynb(har-uoHbl. XMMHUECKHE PEaKIIUH, JISKAIUE B OCHOBE MOTYUYEHUSI CEPHON KHCIOTHI
B IIPOMBIIUIEHHOCTH. [IpMeHenne cepHON KUCTIOTBI.

Azot u dochop. [Nonmoxenue azora u pochopa B [ICXI, crpoeHne nx aTromMos.
A30T, Qpu3nyecKkue M XMMUYECKHE CBOMCTBA, MOJyuyeHHWE U MpuMeHeHue. KpyroBopor
azota B mnpupoge. AMMHaK: (U3NYECKHE U XUMUYECKHME CBOWCTBA, MOJIyYCHUE H
npuMeHeHue. Conu aMMOHMS. A30THasg KHCJIOTa U €€ CBOMCTBA. OKHCIHUTENbHBIE
CBOMCTBa a30THOM KHCIOTHL. [lomydyeHue a30THOM KHUCIOTHI B JaOOpaTOpUHU.
XUMUYECKUE pPEaKlMH, JICKAINIME B OCHOBE IIOJYyYEHUS a30THOW KHCIOTHI B
NpOMBILUICHHOCTH. [IprumeHeHne a30THOM KHUCIOTh. CONM a30THOM KHUCJIOTBI UM UX
npuMeHeHue. A30THbIE yAOOpEeHUs.

docdop. Amnorponusa dhochopa. duznueckrne U XUMHIECKHUE CBOKCTBA Pocdopa.
Oxkcup docdopa (V). Oprodocdopnas kucnora u ee conu. DochopHeie ynoOpeHus.

VYrnepoa n xkpemuuid. Ilonoxenne yrinepona u kpemuus B [ICXD, crpoenne mx
aToMOB. Yriepoa. Asmorponus yriepona. Pu3nMyecKue M XHUMHUYECKHUE CBOWCTBA
yraepoaa. AncopOums. YrapHblii ras, CBONCTBa M (PU3MOJIOTUYECKOE [EHCTBUE Ha
OpraHu3M. YTJIEKUCIBIN Ta3. YTOoJbHas KUCIOTa U €€ coiii. KauecTBeHHbIE peakiuu Ha
kapooHaT-uoHbel. Kpyrosopor yriepoma B mpupoae. OpraHuueckue COETUHEHHS
yriepona.

Kpemuuii. Oxcun kpemuausi (4). KpemuueBas kucimota u ee coiud. Cmexio.
Llemenm.

Metamnbl. Ilonoxkenune wmerammoB B IICXD JI.M.MenpaeneeBa, CTpOCHHE UX
aToMoB. Meramnuueckas cBs3b. PU3NYECKUE CBOWCTBA METAJUIOB. Pl aKTUBHOCTH
MeTauioB. XUMHUYECKUE CBOMCTBa MeTayuioB. OOIiMe crnocoObl MOJyYeHUs METaJUIoB.
CmiaBel MetauioB.  Illemouynbie metambl. [lonoKeHHE IIETOYHBIX METAUIOB B
MEPUOJUYECKON CUCTEME, CTpOCHHE uX atoMoB. Haxoxnmenue B mpupone. Marnuii u
KaJIBIIUNA, UX BAXHEHIIHE coequHeHNs. JKeCTKOCTh BOJIBI U CITIOCOOBI €€ YCTpaHESHHUSI.

Amomunnii. IlooxxeHue anrOMUHHS B MEPUOJMYECKOW CUCTEME, CTPOEHHUE €ro
aroma. Haxoxnenue B npupoae. Pusnyeckue M XHUMHUYECKHE CBOWMCTBA AIFOMUHUSA.
AMQOTEpHOCTH OKCHIA U TUAPOKCH 1A ATTFOMUHHSI.

JKeneso. Ilonoxenne xenesa B NEPUOAMYECKOM CHCTEME, CTPOCHHUE €ro aToma.
Haxoxnenue B npupone. dusznueckne M XMMHYECKHE CBOMCTBA XKenesa. Baxueunmme
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COEMHEHHUs >Keye3a: OKCUAbl, rujapokcunbl u coim xeneza (II) m xeneza (IID).
KauecTBEeHHBIE PEAKIIMN HA NOHBI.

JdemMoHcTpanun:

®u3nyecKrne CBOMCTBA IaJOT€HOB.

[TonydeHnue XJI0pOBOIOPOIA U PACTBOPEHHE €TO B BOJIE.

AnnotponHble  MoauduKanuu cepbl. OOpas3ibl NPUPOAHBIX CYIbOUIOB U
cynb(haToB.

[Tomyyenne amMuaka M ero pactBopeHue B Boje. O3HakomiieHHE ¢ oOpa3laMu
MPUPOJIHBIX HUTPATOB, hochaToB

Mopenu KpUCTAIIMYECKUX PEMETOK — anMma3za u rpadura. 3HAKOMCTBO C
o0Opa3iamMu NpupoAHbIX KapOOHATOB U CHJIMKATOB

3HaAKOMCTBO € 00pa3llaMu BaKHEMILMX COCAMHEHHWN HATpHsl, Kajus, MPUPOIHBIX
COCAMHEHUN KalblUs, PyJaMH Kele3a, COCIMHEHUSMH alltfoMuHUs. B3anmoneiicTBue
LIEJIOYHBIX, IIEJIOYHO3EMENBHBIX METAJUIOB M ATIOMUHHUS C BOJOW. CoKUTraHHUe Kelle3a B
KHUCJIOPOJE U XJIOPE.

IIpakTH4yeckue padoThbi:

[lonydeHue COITHON KUCIIOTHI U N3YyYEHHE €€ CBOMCTB.

Pemenune sxcnepumMenTanpHbIX 3aaa4 o teMe «Kuciopon u cepa»

[TomyyeHne aMmMHaka U U3y4eHUe €ro CBOMCTB.

[Tonyuenne okxcuma yriepoaa (IV) m usydenue ero cBoilicTB. PacrosnaBanue
KapOOHATOB.

Pemenue sxcnepuMeHTaIbHBIX 33714 10 TeMe «MeTauibl U UX COETUHEHUSD.

JlaGopaTopHbIe ONbITHI:

BriTecHeHune ranoreHamMu Apyr Apyra U3 pacTBOPOB UX COEIUHEHUM.

KauectBennsie peakuuu cynbPuia-, CyJbPUT- U Cyb(paT- HOHOB B PACTBOPE.

O3HakomileHHE ¢ 00pa3lamMu cepbl U €€ MPUPOIHBIMU COETUHEHUSIMU.

BzaumopeiicTBre coseil aMMOHUS CO MICIOYaAMU.

KauecTBeHHbBIE peakiuy Ha KapOOHAT- U CUIIMKAT- HOHBI.

KauecTBeHHas peakuys Ha YIIEKUCIBIN Ia3.

Nzyuenne oOpa3oB MeTamioB. B3anmoaeiicTBue MeTamioB ¢ paCTBOPAMHU COJIEH.
O3HakOMJIEHHE CO CBOICTBaAaMHM U MPEBpAlICHUSIMH KapOOHATOB U THIPOKAPOOHATOB.
[TonydeHne ruapoKcHa ATFOMUAHMS M B3aUMOJEHCTBUE €r0 ¢ KUCIOTAMHU M LIEI0YaMH.
KauecTBeHHbIE peakiy Ha HOHBI Fe?' u Fe*

PacuerHble 3agaun:

Bbluucinenuss mo XMMHYECKUM YpaBHEHUSIM Macchbl, 00bEMa WM KOJUYECTBA
BEII[ECTBA OJIHOTO M3 MPOAYKTOB PEAKIIMHM MO MAacCe€ MCXOJHOTO BellecTBa, 00bEMY WIIU
KOJIMYECTBY BEILIECTBA, COACPIKAIIETO ONPEICIEHHYIO 100 MPUMECEN.

Paznen 3. Kparkuii 0030p BaskHeHIIMX OPraHUYeCKMX BelleCTB.

[Ipenmer opraHnyecko xumMuu. Heopranmdyeckue u OpraHu4eCKUe COCIUHEHUS.
VYrnepon — ocHoBa xu3HM Ha 3emie. OCOOEHHOCTH CTPOCHMS aroma yriepoja B
OPTraHUYECKUX COCTUHEHUSX.

Yraesonoponel. llpenenbHbie  yraeBomopoasl. Meran, 3TaH, @ponaH —
IpOCTEHIIEe MPeICTaBUTENN MPEAETbHBIX YrieBoaopoaoB. CTpyKTypHbIE (HOPMYIIbI
yIJIeBO#OponoB. ['omosormdecknii psa  NpenesbHBIX — YIIIEBOAOPOAOB. ['omosnory.
@u3n4ecKne 1 XMMAYECKUE CBOMCTBA MPEAEIIBbHBIX YIIIEBOAOPOAOB. Peakuuu ropenus u
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3amenieHusa. Haxoxzaenue B Ipupone MNPENEHbHBIX YIVIEBOAOPOAOB. lIpumeHeHne
METaHa.

HenpenenbHble yriieBoopoabl. DTUICHOBBIN Pl HENPEAEIbHBIX YIJIEBOIOPOIOB.
OtuneH. Ousnyeckre 1 XUMUYECKUE CBOMCTBA ATUIICHA.

ALIETUJIEHOBBIN Pl  HENpENENbHBIX YriaeBOAOponoB. AneruneH. CBoiicTBa
aueruineHa. [I[pumenenue anerniieHa.

IIponsBoaHele yriaeBonopoaoB. KpaTkuii 0030p OpraHM4ecKMX COEIMHEHUM:
OJIHOATOMHBIE CHUPTHI, KapOOHOBBIE KHUCIIOTHI, CIOKHBIE 3(QUPbI, KUPbI, YIIEBOJBI,
aAMUHOKHCIIOTHI, Oenku. Posib OeiaKoB B OpraHusme.

[ToHsiTHE O BBICOKOMOJIEKYJIAPHBIX BeniecTBax. CTpyKTypa IOJIMMEPOB: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb NoJuMepu3anuu. [lonuiaTiiieH, noJInuIponuieH,
IIOJINBUHUIIXJIOPUL.

JdemoncTpanum:

Mopenn MOJEKysl OPraHMYeCKMX COEIMHEHUH. ['OpeHue yrieBoIopoloB U
oOHapyxeHHe TMPOAYKTOB UX ropeHus. KauecrBenHas peakuus Ha 3tuiieH. [lomyuenue
STUJIEHA.

PacTBOpenue atunosoro crupra B Boje. PacTBopeHue riavuepusa B BOJIE.

Ilonydyenne W CBOWCTBA YKCYCHOM KHCIOTBL. lccnemoBaHue CBOWCTB IKHPOB:
PacTBOPUMOCTD B BOJIE U OPraHUYECKUX PACTBOPUTEIISX.
KauecTBeHHBIE peakMy Ha TIIFOKO3Y U Kpaxmall.
O3HakoMyeHME € oOOpa3namMM M3AEIUd U3 IOJIMATWICHA, NOJUIPOINIIECHA,
IIOJINBUHWIXJIOPUA.

[TpakTrueckue pabOThl CrpyNIUPOBaHbI B OJIOKH —XHUMHUYECKHUE IPAKTUKYMBI,
KOTOPBIE CIIyKaT HE TOJIBKO CPEICTBOM 3aKPEIUICHHUsS] YMEHUW U HABBIKOB, HO TAKXKE U
CPEJICTBOM KOHTPOJIS 32 KAYECTBOM UX C(POPMUPOBAHHOCTH.
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