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IlosicHuTeILHAS 3aMUCKA

Pabowas mporpaMMa mo xuMHHM B 9 Kiacce COCTaBlIeHa Ha OCHOBE CIICAYIOIIUX
HOPMaTHUBHBIX JIOKyMEHTOB:
- ®enepanpHOro 3akoHa "O6 obpazoBanuu B Poccuiickoit @enepaunn" ot 29.12.2012 Ne273;
- ITpuxa3za MunucrepctBa obpa3oBanus U Hayku Poccuiickoit @eneparnuu ot 17.05.2012 roga
Ne 413 "O0 yrBepxkneHnu (eaepaabHOro TOCYAapCTBEHHOTO 00pa3oBaTENBHOrO CTaHAApTa
cpenHero obmiero oOpasoBaHus" ¢ H3MEHCHHMSIMH M JTOTIOTHEHHMsIME OT:29 nexabps 2014 r., 31
nekaops 2015 r., 29 utons 2017;
- llopsimka opraHM3anMy M OCYHIECTBJICHHS OOpa30BATEIbHOUN AEATENLHOCTH 10 OCHOBHBIM
00111€00pa3oBaTeIbHBIM MPOTPaMMaM — OOpa30BaTEIbHBIM MpPOrpaMMaM HayalbHOTO OOIIEro,
OCHOBHOTO o00miero u cpeaHero oOmero oOpa3oBaHus, yrB. mnpukazoM MO u H P® ot
30.08.2013 Ne 1015;
- @enepanbHOTO MEpeYHS yIeOHHMKOB, PEKOMEHIOBAHHBIX K MCIIOJIb30BAHHUIO MPH peasn3aluu
UMEIOIINAX TOCYAapCTBEHHYIO AaKKPEIUTAlMI0 00pa30BaTeNbHBIX MPOTPAaMM HAYalbHOTO W
o011ero, 0OCHOBHOIO 00111er0, cpeHero oouero ooOpazosanus, yrB. npukazom MO u H PO ot 20
Mas 2020 r. Ne 254 (c u3MEHEHHUSIMH U JIOTIOJIHEHUSIMU );
- Tlonoxenuss o paboueil mporpamme y4eOHOTO TpeaMeTa, Kypca, peali3yeMoro Ha ypOoBHE
cpennero obmiero oopazoBanusi B MBB(C)OVY «llenTp oO6pa3oBanus»
- ABTtopckoii mporpammbl:  Xumus. Pabouune nporpammsl. [lpenmernast nunus yueOnukos O.
C. T'adbpuensua, U. I'. Octpoymona, C. A. CmagkoBa. 8—9 kimaccel: ydgeOHOE IOcoOHe ISt
obmeooOpazoBatenpHbIX opranuzaruii / O. C. 'abpuensn, C. A. CnaakoB — M.: [IpocBenienue,
2019

Jlnst peanuzanuy JaHHOW pabouel MporpaMMbl HUCTOJIB3YeTCs Y4eOHO - METOIUYECKUI

KOMIUIEKT, BKItouatomuid: 1. Xumus. Paboune nporpammel. [Ipeamernas muaus yueoHuKOB O.
C. Tabpuensna, 1. I'. Octpoymona, C. A. CrnagkoBa. 8—9 kmaccel : ydeOHOE MmocoOue s
obmeoOpazoBaTenbHbIX opranuzanmii / O. C. 'abpuensn, C. A. CnagkoB — M. : [IpocBenienue,
2019.
2. Yueonuk: O.C. I'abpuensu, N.I'. OctpoymoB, C.A. CnankoB «Xumus. 9 kiaccy», MockBa
«IIpocsemenne» 2019 r.

e kypca:
e OCBOeHHME BaXHEHIIMX 3HAHUN 00 OCHOBHBIX MOHATUSAX M 3aKOHAX XUMHUHU, XUMHUYECKOU
CHUMBOJIUKE;
e oOBJIaJleHHe YMEHUSMU HAOMIOJaTh XUMHUYECKHE SIBJICHUS, MPOBOJUTh XUMHUYECKHI
AKCIEPUMEHT, POU3BOAUTh PACUEThl HA OCHOBE XMMHUYECKUX (DOPMYIN BELIECTB U ypaBHEHUI
XUMHYECKUX PEaKLIU;
¢ pa3BUTHe T[03HABATEIbHBIX WHTEPECOB W HMHTEJUICKTYaJIbHBIX CIHOCOOHOCTEH B Ipoliecce
MPOBEJICHUSI XMMHUYECKOTO OJKCIEPUMEHTa, CaMOCTOSITENIbHOTO TMpUOOpETeHHUs 3HaHW B
COOTBETCTBUU C BOSHUKAIOIINMHU KU3HEHHBIMU MTOTPEOHOCTIMU;
e BOCIHMTAHME OTHOUICHUS K XUMHUHU KaKk K OJHOMY U3 (PyHIaMEHTaJbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U JIEMEHTY 00Ie4eT0BEUECKON KyIbTYPBI;
® NpPUMEHeHHe TOJIyYeHHbIX 3HAHUH M yMEHHUH a1 0€30MacHOro MCMOJIb30BaHUS BELIECTB U
MaTepHalioB B OBITY, CEIbCKOM XO3SIIICTBE U Ha NMPOU3BOJACTBE, PELLICHUS NMPAKTHUECKUX 3a/1a4 B
MIOBCETHEBHOM JKW3HU, MPEIyNpPEXJACHUS SBICHUIH, HAHOCAIIMX BpEJa 3JI0POBBIO UYEIOBEKA U
OKpy»Karolei cpeze.

3agaun:
e OOy4yeHHe ydalIuxXcsi 3HAHUSM M HaBbIKAM B paMKax HporpamMMbl 0011eoOpa3zoBaTeIbHOM
IITKOJIBI TI0 TIPEMETY « XUMUSD»
e Bocniuranue yOeXJI€HHOCTH B MO3UTHUBHOW POJIM XUMHH B KU3HHM COBPEMEHHOTO OOIECTBa,
HEOO0XOIMMOCTH XHMHUYECKH T'PaMOTHOTO OTHOLIEHHMS K CBOEMY 3J0POBBIO U OKpYKaromien
cpene.



e @OpMUPOBAHUE Yy YYALIUXCS 00IIEy4YEeOHBIX YMEHUI U HaBBIKOB, U KJIFOUYEBBIX KOMIIETCHIIUM
e @dopmHpOBaHHE TMPEJICTABICHUS O XUMHUH, €€ pOJM B KM3HH M NpoPecCHOHATHLHON
JESITEIbHOCTH 4e€J0BEKa, HEOOXOIMMOCTh NPUMEHEHMS] 3HAHHUU Ui PEIICHHUS COBPEMEHHBIX
IIPaKTUYECKUX 3a7a4 POJHOTO Kpasi, B TOM YHCJIE C YUETOM PbIHKA TPyAa

MecTto npenMera B y4eOHOM IIJIaHE: HA U3Y4YEHHME JJAHHOTO Kypca B COOTBETCTBUU C
y4eOHBIM TUIAHOM O00IIe00pa30BaTEIBLHOIO YUPESKACHUS OTBoAMTCS 34 4acoB B rof (1 gac B
HEJIEIIO).

Hcnoansyembrii YMK
[Iporpamma k | Xumus. Paboune nporpammel. [IpeameTnast muHus yaeOHUKOB
3aBEPIICHHON O. C. I'abpuensna, U. I'. Octpoymona, C. A. CnaakoBa. 8—9

NPEIMETHON JIMHUU U

KJIaccel: ydyeOHoe mocobme ms  oOmieoOpa3oBaTENbHBIX
CUCTEME YUeOHUKOB

opranm3anuii / O. C. T'abpuensn, C. A. CmagkoB — M.:
IIpocsemenue, 2019.

VYueonuk,  yuebnoe | ['abpuensn  O.C. Xumums 9  kjmacc:  yueOHUK TUTST
nocobue obmeoOpazoBaTenbHbix  opranmzanuii/O.C.  Tabpuensn.  W.T.
Octpoymos, C.A.CnankoB. — M.: [Ipocsemenne, 2019
Marepuaist g | Xumus. 9 kinacce: KoHTposibHBIE U TPOBEPOUHbIE PaObOTHl K yIEOHUKY
koHTposst (Ttectel | | O.C. INabpuensna «Xumus.9» / O.C. I'abpuensu. — M.: [Ipoda, 2005
T.IL.) TpoeryooBa H.II. Xummss 9 Kmacc: KOHTPOJIBHO-H3MEPHUTEIHHBIC
Matepuainsl kK yaueoHuky O.C. IN'abpuensna. M.: BAKO, 2011
Meroauueckoe ['abpuensu O. C. Xumus. Metonudeckoe nocodue ais 8
nocobue ¢ | kacca yuebHOe nocobOue A 0011e006pa3oBaTEIbHbBIX
MOYPOYHBIMH

opranuzanuii / O. C. I'abpuensn, 1. B. Akcénosa, U. T'.
OctpoymoB. — M.: IlpocBemenne, 2019

Hacronpnas kaura yuutens. Xumus. 9 xinacc / O.C. 'aGpuenss. — M.:
Hpoda, 2012.

pazpaboTkaMu

Ilnanupyemblie pe3yibTaTbl 00y4eHUs

JInyHOCTHBIE, MeTaNlpeAMeTHbIE U NPeAMeTHbIe Pe3yJIbTAThl 0CBOEHUS] Y1eOHOI 0
npeaMera « XuMH»

N3ydyeHnne xuMHM B OCHOBHOM IIKOJE Ja€T BO3MOXKHOCTb JOCTHUYb CIEAYIOIINX
pe3yJbTaTOB B HANPaBJICHUH JINYHOCTHOIO PA3BUTHSL:

- opMHpOBaHUE UYBCTBA TOPJIOCTU 32 POCCUHUCKYIO XUMUYECKYIO HAYKY;

-bopMUpOBaHNE IEIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO YPOBHIO Pa3BUTHUA
HAyKH M OOIIECTBEHHON TMPAaKTUKH, a TakXKe COLUAIbHOMY, KYJIbTYPHOMY, SI3BIKOBOMY
MHOT000Pa3uI0 COBPEMEHHOTO MHPA;

-opMUpOBaHUE OTBETCTBEHHOTO OTHOILIEHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOPa3BUTHUIO U CaMOOOPA30BaHUIO HA OCHOBE MOTHBAIMU K OOYYEHHIO M [MO3HAHHUIO, BEIOOPY
npouiIbHOTO 00pa30BaHusl HA OCHOBE MH(GOPMAIIUHU O CYIIECTBYIONINX MPO(eccusx U JMIHBIX
MpoQecCHOHANBHBIX  MPEANOYTeHHSIX, OCO3HAHHOMY  TIOCTPOCHHIO  WHAMBUAYAJTbHOMN
00pa3oBaTeNbHON TPACKTOPUU C YUETOM YCTOWYUBBIX TO3HABATEIBHBIX HHTEPECOB;

-popMupoOBaHHEe KOMMYHUKATHBHON KOMIIETEHTHOCTH B 00pa30BaTeIbHOMN, TBOPUECKON U
JOpYTUX BUAAX ACSITEIbHOCTH;

-opMupOBaHUE IIEHHOCTH 3I0POBOTO U O€30TacHOro obpas3a KU3HU; YCBOSHHUE MPABUI
WHIUBUAYAIBHOTO W KOJUIEKTUBHOTO O€30MaCHOTO TOBEIEHHUS B YPE3BBIYAMHBIX CUTYAIIUAX,
YIPOKAIOUIUX KU3HU U 3J0POBBIO JIIOJIEH;

-opMupOBaHUE MTO3HABATEIHHON U HHPOPMAITMOHHOMN KyIbTYphI, B TOM YHUCIIE Pa3BUTHE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C Y4eOHBIMH MOCOOUSMHU, KHUTAMH, JOCTYITHBIMHU
WHCTPYMEHTAMH U TEXHUYECKUMU CPEACTBAMU MH(POPMAITMOHHBIX TEXHOJIOTUH;



-pOopMHpPOBAaHUE OCHOB 3KOJOTMYECKOTO CO3HAHMS HA OCHOBE NPU3HAHMS LIEHHOCTH
KH3HU BO BCEX €€ MPOSBJICHUAX U HEOOXOIMMOCTH OTBETCTBEHHOI0, OEPEKHOT0 OTHOIICHHUS K
OKpYXKarollen cpere;

-pa3BUTHE TOTOBHOCTU K PEIICHUIO TBOPYECKHX 3aJau, YMEHHUS HAaXOJWUTh aJICKBaTHbIC
crocoObl TOBEACHUS U B3aUMOJICHCTBUSA C MapTHEpaMU BO BpeMs y4deOHOW M BHEy4eOHOM
NEeATEIbHOCTH, CIIOCOOHOCTH OIICHHWBATh MPOOJIEMHBIC CUTYallUd W OMNEPAaTHBHO MPHUHUMATH
OTBETCTBEHHBIC PEIICHUS B PA3JIUYHBIX MPOJYKTUBHBIX BUIAX ACATEIBHOCTH.

MeranpeaMeTHbIMU  pe3yJbTaTAMH  OCBOCHHS  OCHOBHOH  0Opa3oBaTesbHON
MIPOrpaMMBI OCHOBHOTO 0011eT0 00pa30BaHuUs SIBISIOTCS:

-OBJIaJICHHE HABBIKAMH CaMOCTOSITEIILHOTO MPUOOPETEHUs] HOBBIX 3HAHUH, OpraHU3aluu
y4eOHOH e TeIbHOCTH, IOUCKA CPEACTB €€ OCYIIECTBICHHUS;

-yMEHHE IJIAaHUPOBATh IYTH TOCTH)KEHUS IIeNieil Ha OCHOBE CaMOCTOSITENIHHOTO aHAN3a
YCIIOBHH M CPEJNICTB JOCTIKEHHS STUX IEJIeH, BBIICTATh allbTepHATHBHBIE CIIOCOOBI OCTIKEHUS
uenu W BeIOMpaTh HambOosiee A(M(EKTUBHBIA CHOCOO, OCYIIECTBIATh TMO3HABATEIHHYIO
pedIeKcHio B OTHOIIICHUH JICHCTBHIA 10 PEIICHUIO yIeOHBIX U MTO3HABATEIBHBIX 33134,

-MIOHUMaHue TPOOJIEeMbl, YMEHHE CTaBHTh BOTPOCHI, BBIIBHTaTh THIIOTE3Y, JaBaTh
OTIpeNeNIeHUs] TOHATHSAM, KIAacCH(PUIIMPOBaTh, CTPYKTYpUPOBaTh MaTepual, IPOBOINUTH
OKCTIEPUMEHTHI, apryMEHTHPOBAaTh COOCTBEHHYIO TIO3HMIINIO, (OPMYIUPOBATH BBIBOJIBI U
3aKITIOYCHUS;

-popMHpOBaHNE U Pa3BUTHE KOMIIETEHTHOCTH B 00JaCTH MCIOJIB30BAaHHUS HHCTPYMEHTOB
U TEXHWYECKHX CPEICTB HHMDOPMAIMOHHBIX TEXHOJOTHHA KaK WHCTPYMEHTAJIbHONH OCHOBBI
Pa3BUTHS KOMMYHUKATHBHBIX U TIO3HABATEIFHBIX YHUBEPCAIBHBIX YIEOHBIX JIEHCTBHIA;

-yMEHHE W3BIEKaTh HMHMOPMAIMIO W3 Pa3IHYHBIX HCTOYHHKOB, yMEHHE CBOOOJIHO
MOJIb30BAaThCs CIPABOYHOM JMTEpPaTypod, B TOM UHCIE€ M Ha JJIEKTPOHHBIX HOCHUTEISIX,
co0Jr01aTh HOPMBI HH(POPMAIIMOHHON U30MPATEIIBHOCTH, YTHKH;

-yMEHHUE Ha MPAKTHKE MOJb30BaThCS OCHOBHBIMH JIOTUYECKUMHU IpHUEMaMHU, METOJaMU
HaOIOACHUS, MOICTTUPOBAHUs, OOBSICHEHHS, pEIIeHUs TPO0JIeM, TPOTHO3UPOBAHHS;

-yMEHHE OpraHu30BaTh CBOIO U3Hb B COOTBETCTBUM C IMPEJICTaBICHUSMU O 3I0POBOM
oOpa3e JKM3HM, NpaBax U OOA3aHHOCTSAX TpakJaHWHA, LEHHOCTSX OBITHS, KyJIbTYpbl H
COLIMANILHOTO B3aUMO/ICHCTBUS;

-yMEHHUE BBINOJHATH TIO3HABATENbHBIE M MPaKTUUYECKUE 3aJaHusl, B TOM YHCIE
MIPOEKTHBIE;

- (opmupoBaHME YMEHHS CaMOCTOSITEIbBHO M apPryMEHTUPOBAHO OILIEHUBATH CBOH
NeUCTBUS U JEUCTBUS OJHOKJIACCHUKOB, COJEP)KAaTeIbHO OOOCHOBBIBAs MPABUIBHOCTH HIIU
OIIMOOYHOCTh pe3yiabTaTa U crocoda AeicTBUS, aJeKBaTHO OLIEHUBATh OOBEKTUBHYIO TPYIHOCTD
Kak Mepy (aKTHUECKOTO WM MPEIoIaraeMoro pacxo/ia pecypcoB Ha pellieHre 3aa4l, a TakKe
CBOM BO3MOYKHOCTH B JOCTHKEHUU 1SN OTPEACTICHHOCTH CI0KHOCTH.

-yMeHue paboraTh B rpymie — 3PGEeKTUBHO COTPYIHHUYATh U B3aWMOJECHCTBOBATH Ha
OCHOBE KOOPJMHAIIUU PA3TUYHBIX MO3UIMI NpU BHIPAOOTKE OOIIEro pelieHrs B COBPEMEHHOM
NeSITeNIbHOCTH;

- clylmaTh mnapTtHepa, (OpMUPOBaTH M apryMEHTHPOBATh CBOE€ MHEHHUE, KOPPEKTHO
OTCTauBaTh CBOIO MO3MULHUIO M KOOPAWHUPOBATH €€ C MO3UIMEH MapTHEPOB, B TOM 4HUCIE B
CUTYallUl CTOJKHOBEHHUS HHTEPECOB; MPOJYKTUBHO pa3peliaTh KOH(MIMKT Ha OCHOBE YydeTa
MHTEPECOB M TO3MIUI BCEX €ro Y4aCTHUKOB, NMOUCKA M OLEHKH albTE€PHATHUBHBIX CIIOCOOOB
paspelieHns KOHQIUKTOB.

IIpeaMeTHbIMU Ppe3yJIbTATAMHM OCBOEHHMS OCHOBHON 0Opa30BaTEIbHONW MpPOrpaMMbl
OCHOBHOTO 00111ero 00pa3oBaHUs SBJISIOTCA:

-0CO3HaHHE OOBEKTUBHOM 3HAYUMOCTH OCHOB XHMMMYECKOW HayKh Kak oOOJIacTH
COBPEMEHHOTO €CTECTBO3HAHMs, KOMIIOHEHTa OOIIeH KyabTyphl M MPAKTUYECKON JEATEIbHOCTH
YeJoBeKa B YCIOBUSAX BO3PACTAIONIEH «XMMH3ALMW» MHOTHUX cdep >KU3HH COBPEMEHHOIO
o0111ecTBa; OCO3HAHUE XUMHUYECKUX MpPEBpallleHHd HEOPraHMYeCKHX W OPraHHMYECKUX BEIECTB



KaK OCHOBBI MHOTHX SIBJICHUM >KMBOM M HEXHBOW MPUPOJBI , YIIIyOJIEHHOE IMPEACTaBICHUE O
MaTepHUaTbLHOM €IMHCTBE MHPA;

-OBJIaJICHHE OCHOBAaMHM XHMHYECKOH T'PaMOTHOCTH; CIIOCOOHOCTBIO aHAIM3HPOBATH H
O0OBEKTUBHO OIICHUBATH JKU3HECHHBIC CUTYAIlMH, CBS3aHHBIC C XUMHUEH, HAaBBIKAMH 0€3011acCHOTO
oOpalleHus ¢ BEIIECTBAMH, HCIIOJIH3yeMbIMHU B TIOBCETHEBHOM KM3HU; YMEHHUEM aHAIM3HPOBATH
U IUJIAHUPOBATh SKOJIOIMYECKH O€30I1acHOE TMOBEACHME B LEISAX COEpeKeHUs 310pOBbs U
OKpYKaroILlen Cpeibl;

-(opMHUpPOBaHKE MTEPBOHAYATBHBIX CHCTEMATU3HPOBAHHBIX TPEJCTABIICHUN O BEIIECTBAX,
WX TPEBPAIICHUSAX W TPAKTHYCCKOM IPUMCHCHHH, OBJIAJICHUE TOHATHHHBIM ammapaToM M
CUMBOJIMYECKUM SI36IKOM XUMHUU HA YPOBHE , IOCTYITHOM TIOJIPOCTKAM;

--popMHUpOBaHUE YMCHHI YCTaHABIMBATH CBSI3U MEXKIy pEabHO HAOII0IaeMbIMU
XUMHYECKUMHU SIBJICHUSMU W TIPOIECCAMHU, MPOUCXOAIINMH B MUKPOMHPE aTOMOB, MOJICKYII,
OOBSACHATH MPHYNHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHHUS,
a TaKk)Ke 00YCIIOBJIEHHOCTh IIPUMEHEHUS BEIECTB OCOOCHHOCTSIMU HX CBOMCTB;

[IpuoOpereHne ombITa TPUMEHEHUS XUMHYECKHX METOJIOB HM3YYCHHsSI BEHISCTB M HX
MIPEBPAIICHUI: HAOJIO/ICHNE 32 CBOWCTBAMH, YCIIOBUSMHU TPOTCKAHHUS XUMHYECKHX PEaKIUH,
MIPOBEJICHUE OIMBITOB ¥ HECIIOKHBIX XUMHUUYECKUX IKCIIEPUMEHTOB;

-yMEHHUE OKa3bIBaTh IEPBYIO TTOMOII MTPH OTPABJICHHSX, 0)KOTaX, TPaBMaX, CBSI3aHHBIX C
BEIIECTBAMHU, JJAOOPATOPHBIM 000PYI0BAaHUEM;

-OBJIaJIeHHe TmpenMeTamu paboTel ¢ wWHpoOpManmeld XHMHYECKOTO —COJCpKaHMUS,
MIPEACTABICHHOM B pa3HOU opme;

-CO3/IaHH€ OCHOBBI Uil (POpMHpOBAHHS HMHTEpeca K PpaCHIMPEHUI0 U YIriyOJIeHHIO
XMMHYECKAX 3HAHWUH M BBIOOpA XUMHUU KakK MPO(HUIBLHOTO MpeaMeTa Py Mepexo/ie Ha CTYICHb
cpemHero oOmiero oOpa3oBaHus, a B JajbHEWmeM ©W B KadecTBe cdepbl cBoeH
npodeccuoHaIbHOM 1eATENbHOCTH

IIpenmeTHbIMH  pe3yJbTaTaMH  M3y4YeHHs mnpeaMera «XHMHUSD»  SBJSIOTCS
caeaylolue yMeHHs:

IInanupyemMble pe3yJbTaThl 0 pa3jesam:

MHoroo0pa3ue XMMHYECKHUX PeaKkmuii

Boinycknuk nayuumces:

- OOBSICHSATH CYTh XMMHUYECKUX MPOIECCOB;

- Ha3bIBATh MIPU3HAKHU U YCIOBUS MMPOTEKAHUSA XUMUUYECKUX PEAKIUIL;

- YCTaHaBIIMBATh MPHUHAAJICKHOCTh XUMHUYECKOW PEAKIHH K ONpPEIeJICHHOMY THIY IO
OJIHOMY U3 KJIaCCU(UKAMOHHBIX TPU3HAKOB:

1) mo yuciny U coCTaBy MCXOJHBIX BEIIECTB U MPOIYKTOB peakuuu (peakiuu COeIUHEHUS,
pa3oKeHus, 3aMeIlleHns U 0OMeHa);

2) 1O BBIICICHUIO WM TOTJOMICHUIO TEIUIOTHl (PEaKiuu SK30TePMHUYECKHE U
SHI0TEPMHUUYECKUE);

3) 1m0 W3MEHEHHUIO CTENeHEeW OKUCICHHMS XHUMHUYECKUX JJIEMEHTOB (OKHCIUTEIBHO-
BOCCTaHOBUTEJIHHBIC PEAKIINHN);

4) mo obpaTuMocCTH TIporiecca (peakiuu 0OpaTUMbIE U HEOOPATHMBIC);

- Ha3bIBaTh (DAKTOPBI, BIUSIONINE HA CKOPOCTh XMMHUECKUX PEaKIUt;

- Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CMEIEHUE XUMUYECKOTO PAaBHOBECHS,

- COCTaBJIATH ypaBHEHUS DIEKTPOIUTHYECKOW IUCCOIMAIMU KUCIOT, IIEN0Yel, CoJel;
MOJIHBIE M COKpalIEHHbIE WOHHBIE YpaBHEHHs peakluii OOMeHa; ypaBHEHHs] OKHCIUTEIHHO-
BOCCTaHOBUTEJIHHBIX PEAKIUH;

- MPOTHO3UPOBATH MPOAYKTHl XMMHUYECKHX peaklIHil 1Mo ¢Gopmynam/Ha3BaHUSIM HCXOIHBIX
BEIIECTB; ONPEACTATh UCXOIHBIE BEIIEeCTBA MO (hopMyliaM/Ha3BaHUSAM MPOJAYKTOB PEAKIUY;

- COCTaBJIATh YPaBHEHHUS PEAKIUi, COOTBETCTBYIOUIUX MOCIIEIOBATEIFHOCTH («IIETOYKE»)
MpeBpaIeHUI HEOPTaHNYECKHUX BEIIECTB Pa3IMYHBIX KIacCOB;

- BBIIBJISITH B MPOIECCE DKCIEPUMEHTa MpPHU3HAKH, CBUACTEILCTBYIOIIUE O MPOTEKAHUU
XUMHYECKON pPeaKiny;



- TOTOBUTB PACTBOPBI C ONPEACIEHHON MAacCOBOM J0JIEH pACTBOPEHHOTO BEILECTBA;

- OMpENENATh XapaKTep CPeAbl BOJHBIX PACTBOPOB KHUCJIOT U WIEIOYEH MO HM3MEHEHUIO
OKpacKU UHIUKATOPOB;

- MPOBOJUTH KAYECTBEHHBIC PEAKIMU, MOATBEPKIAIONIME HAJIMYUE B BOJHBIX pPaCcTBOpax
BEILIECTB OT/CJIbHBIX KATUOHOB U AHUOHOB.

Buvinycknuk noyuum 603mM0MCHOCHIb HAYUUMbCA .

- COCTaBJISITh MOJIEKYJIIPHBIE U TIOJIHBIE MOHHBIC YPAaBHEHHS IO COKPAIIEHHBIM HMOHHBIM
YpaBHEHUSM;

- IIPUBOJIUTH MPUMEPHI PEAKIINM, MOATBEPKAAIOMINX CYIIECTBOBAHUE B3aUMOCBSI3U MEXKLY
OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX BEIECTB;

- MPOTHO3UPOBATH PE3YJIBTATHl BO3JCHUCTBUS PA3MUHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOUN PEaKIINU;

- TPOTHO3UPOBATh PE3YJbTAThl BO3JACUCTBUS PA3NUYHBIX (AKTOPOB HA CMEIICHHE
XUMHUYECKOTO PAaBHOBECHSI.

MHuorooopa3sue BenecTs

Buinycknuk nayuumcs:

- ONpEAeNATh MPUHAICKHOCTh HEOPTaHWYECKHUX BEIIECTB K OJHOMY U3 H3yYEHHBIX
KJIACCOB/TPYIIIT: METAJUTBI K HEMETAJIIIbI, OKCUJIbI, OCHOBAHUSI, KUCIIOTHI, COJIH;

- COCTaBJIATH (POPMYJIBI BEIIECTB 10 UX Ha3BAHUSM;

- OTIPEEINISITh BAJICHTHOCTD U CTETICHb OKUCIICHUS YJIEMEHTOB B BEIIIECTBAX;

- COCTaBIATh (POPMYJIBI HEOPraHUYECKUX COCAMHEHUN IO BAJICHTHOCTSAM W CTEIMEHSIM
OKHCJICHHUS JIEMEHTOB, a TAK)KE 3apsilaM MOHOB, YKa3aHHBIM B TaOJIHUIE PACTBOPUMOCTH KHCIIOT,
OCHOBAHHH U COJICH;

- OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS (PU3NYECKHX M XUMHUYECKHMX CBOWCTB IPOCTHIX
BELIECTB (METAJUIOB M HEMETaUIOB) M HMX BBICHIMX OKCHUIOB, OOpa30BAaHHBIX 3JIEMEHTaMU
BTOPOT'O U TPETHETO MEPUOJIOB;

- Ha3bIBaTh OOIIME XMMHUYECKUE CBOICTBA, XapaKTEepHbIE Ui IPYII OKCUIOB: KHUCIOTHBIX,
OCHOBHBIX, aM(DOTEPHBIX;

- Ha3plBaTh OOIME XMMHUYECKHE CBOICTBa, XapaKTepHbIe U1 KaXJOro U3 KJIacCcoB
HEOPraHNYECKUX BeIllecTB (KUCIOT, OCHOBaHHIA, COJIEH);

- NOpPUBOJUTH  HOPUMEPbl  PEAKUUW, MOATBEPKAAOIIMNX  XUMHYECKHE  CBOMCTBA
HEOPraHUYECKHUX BELIECTB: OKCUAOB, KUCIIOT, OCHOBAHUI U COJIEH;

- OINpeAeNATh BEHIECTBO-OKUCIUTENb W BELIECTBO-BOCCTAHOBUTEIb B OKHCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUAX;

- COCTaBJIATDH AJIEKTPOHHBIN OaslaHC (U1 M3YYEHHBIX peakluii) Mo MpPeyIOKEHHBIM CXeMaM
peaxkuui;

- MIPOBOJUTH JIA0OPATOPHBIE OMBITHI, MOATBEPXKIAIONINE XUMUUYECKHUE CBOWCTBA OCHOBHBIX
KJIaCCOB HEOPraHUYECKHUX BEILECTB;

— IPOBOJAUTH Ja0OPATOPHBIE OMBITHI MO MOJTYUYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB:
BOJIOPOJA, KUCIOPO/a, YIIEKUCIOTO ra3a, aMMHaKa; COCTABIISITh YPABHEHUSI COOTBETCTBYIOLIUX
peaKiuu.

Buvinycknuk noayuum 603mM0M4CHOCHIb HAYUUMbCA .

- IPOrHO3UPOBATh XUMHUUYECKHE CBOICTBA BEUIECTB HA OCHOBE X COCTABA U CTPOCHHS;

- TMPOTHO3UPOBATh  CIOCOOHOCTH  BEHIECTBA  MPOSBIATH  OKUCIUTENbHBIE WU
BOCCTAHOBUTEIIbHBIE CBOMCTBA C Y4ETOM CTENEHEH OKHUCIEHUS DJIEMEHTOB, BXOJSIIMX B €ro
COCTaB;

- BBIABJISITH CYIIECTBOBAHHWE T'€HETHMUECKOW CBSI3M MEX]y BEIECTBAMHU B psAIYy: MPOCTOE
BEII[ECTBO — OKCHUJ — KHUCIIOTa/ TUAPOKCUI — COJIIb;

- XapaKTepu30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOM M a30THOM KHCIIOT;

- MPUBOIUTH MIPUMEPHI YPABHEHUN PEeaKIIHii, JTeKAaINX B OCHOBE MTPOMBINIJICHHBIX CITOCOOOB
MOJYyYeHHUs] aMMHAKa, CEPHOM KUCIIOThI, YyT'yHA U CTaJu;



- OMHCHIBATh (PU3UYECKHE M XUMHUYECKUE IMPOLIECCHI, SIBISIFOIIMECS YacThlO KPYroBOpOTa
BELIECTB B IIPUPO/IE;

- OpraHHU30BbIBaTh W OCYILECTBJSATH NPOEKTHI 110 HCCICIOBAHUIO CBOMCTB BEILIECTB,
HMMEIOIIHNX BaXKHOE IPAKTUYECKOE 3HAUECHUE

YueOHO-TEMaTHUYECKHUI IJIaH

Ne Tema Koumnuect B ToMm unciie dopma
n/n BO YaCOB | Tegperuy. | [IpakTy. KOHTPOJIS
3aHATHS 3aHATHSA
1. [ToBTOpEHue u 060061IEHNE 3 4 KontponsHas
CBEJIEHUH T0 KypCy 8 Kiacca. pabora 1
XUMUYECKUE PEAKIUU
2. XUMHUYECKUE PEAKIIUU B 6 7 1 KonTpobHast
pacTBopax pabora 2
3. Hemerannel u ux coeaguHeHus 15 8 2 KoHnTpoibHast
pabora 3
4, MeTtasibl U UX COSTUHEHUS 16 10 KontposbHast
pabora 4
5. XUMUS 1 OKpYXaroliasi cpeaa 1 2 CooObmenust
UTOTO 34 31 3 KoHTpoabHbIX
pabort 4

Conep:xanue npeaMera XuMmuu 9 KJiacc.

IToBTOpEHHE U 0000IIEHIE CBeAeHHIT M0 Kypcy 8 Kiiacca. Xumuueckue peakuuu (3 u)

bunapusie  coemuHenus. Okcunpl  cojieoOpa3yloliue W HECOJIeoOpasyroliue.
l'unpokcunpl: ocHOBaHUA, aM(OTEpHbIE THAPOKCUABI, KHCIOPOJCOJAEPKALIUE KHCIOTHI.
Cpennue, Kuciple, OCHOBHBIE, KOMIUIEKCHBIE COJIU.

O6001eHne cBeileHni 0 XUMHUYECKHUX peakiusax. Kinaccuduxaius XuMHUYEeCKUX peaKui
10 Pa3JIMYHBIM OCHOBAHMSIM: TIO COCTaBY M YMCIYy pearupyromux 1 o0pa3yomuxcs BenecTs, Mo
TerIoBoMY 3(h(eKTy, o arperaTHOMY COCTOSIHHIO pEearupyromlruX BelecTB, 0 00paTUMOCTH, T10
M3MEHEHUIO CTENEHEN OKUCIICHHSI 3JIEMEHTOB, 110 UCIOJIb30BaHHUIO KaTaau3aTropa.

[lonatue o ckopocth XUMHUYECKOM peakuuu. DakTopbl, BIUAIOIIME HAa CKOPOCTh
XUMHUYECKUX PEAKIMH: MPUPOJIa PEArupyroliux BELIECTB, MX KOHIEHTpAlMs, TEeMIIeparypa,
IJIOILA/Ib COIPUKOCHOBEHUS, HAIMUKE KaTanu3aTopa. Karanus.

JdeMoHcTpanun

O3HakoMJIEHHE C KOJUIEKIIUSIMU METANIOB U HEMETAJLIOB.

O3HaKOMJIEHUE C KOJUIEKIIUSIMU OKCUJOB, KUCIOT U COJIEH.

3aBUCUMOCTb CKOPOCTH XUMHUUYECKOU PEaKLIUK OT MPUPOAbl PEAarMPYIOIINX BEIIECTB.
3aBUCUMOCTb CKOPOCTH XUMUYECKOU PEaklUuy OT KOHUEHTPAIMHU PEarupyrolnX BEIIECTB.
3aBUCUMOCTh CKOPOCTH XMMHUYECKOH pEeaKuu OT IUIOMIaJM CONPUKOCHOBEHHUS pearupyrolmux
BEIIECTB («KHUTISALIUHN CIIOM»).

3aBUCUMOCTb CKOPOCTH XUMHUUYECKOU PEaKLUU OT TEMIEPATYPbl PEArMPYIOLIUX BEIIECTB.

XumMu4eckHne peakiuu B pacreopax (6 1)

[lonsitue 00 3NEKTPOJIUTUYECKON AUCCOLUMAIMU. ODIEKTPOJIUTHI U HEIIEKTPOIUTHL
MexaHn3M  IucCOLMAlMP  JJIEKTPOJMTOB C Ppa3lM4YHBIM  XapakTepoMm cBsi3u. (CrerneHb
ANIEKTPOIUTUYECKOH uccoranuu. CHUIIbHBIE U C1a0ble 3JEKTPOIUTHI.




OCHOBHBIEC TIOJIOKEHUSI TEOPUU DJICKTPOIUTHUYECKON mucconmanuu. Kiaccupukarms
MOHOB U WX CBOMCTBa. KHCIOTBI, OCHOBaHMS M COJIM Kak AJIEKTpOJUTHL. VX Kiaccudukanus u
JMCCOLIMAIUS.

OOmme XUMHUYECKHE CBOWCTBA  KHCJIOT: H3MEHEHHE OKpPacKM  HMHIUKATOPOB,
B3aUMOJICHICTBUE C MeETa/llaMd, OKCHJAaMU M THAPOKCHUJAMHU METAIOB M COJIAMHU.
MouiekynspHble 1 HOHHBIE (IIOJIHBIE U COKPAILEHHBIE) YpaBHEHUS peakiuil. XUMUYECKUI CMBICI
COKpPAILIEHHBIX YpaBHEHMH. YCIIOBUS NMPOTEKAaHUs PEAKLMM MEXIy JIEKTPOJUTAMHU 10 KOHIA.
Ps akTUBHOCTH METAJLIOB.

OO0ue XuMUYECKHE CBOWCTBA ILEIOYEH: B3aUMOJEHCTBUE C KHUCIOTaMHU, OKCHIAMU
HEeMeTaioB, coyisiMd. OOmMe XMMHYECKHE CBOMCTBA  HEpPacTBOPUMBIX  OCHOBAHMIMA:
B3aUMO/ICHCTBUE C KMCIOTAMHU, PA3JI0KEHUE IPU HATPEBAHUU.

OO0mue XUMHUYECKHE CBOMCTBA CpPEIHUX COJICH: B3aUMOJCHCTBHE C KHUCJIOTAMH,
LI€JI0YaMH, COJIIMM M MeTaJllIaMU. B3auMoaecTBUE KHUCIIBIX COJIEH CO IIEeT0YaMH.

I'unponus kak oOMeHHOE B3aMMOJAEWCTBHE cojiel ¢ BOJOW. ['maponu3 comu cHUIIbHOTO
OCHOBaHUS U cjnaboi KHUCIOTHL. ['Maponan3 comm cinaboro OCHOBAHMS U CHUJIBHOM KHMCIOTBHI.
Bomopoausiii mokaszaress(pH).

CBoiicTBa KHCJIOT, OCHOBaHHM, OKCUAOB U COJIEHl B CBETE€ TEOPUU DIEKTPOIUTHUECKOMN
JMICCOLIMAIIMU U TIPEACTaBIEHUN 00 OKMCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMSIX.
JdeMoHcTpauuu
WcnpiTanne BeniecTB U UX pacTBOPOB Ha ANEKTPONPOBOAHOCTD.
3aBUCUMOCTD AJIEKTPONPOBOIHOCTH YKCYCHOM KUCIOTHI OT KOHLIEHTPALIUH.

JIBuKeHHe OKpallleHHbIX HOHOB B 3JIEKTPUYECKOM TOJIE.

Onpenenenue xapakTepa Cpeibl B paCTBOPax COJICH.

IIpakTHyeckue padoTbl

1. Pemiennie skCcriepuMeHTaNbHBIX 33/1a4 110 TeMe «DNEKTPOIUTHYECKAs JUCCOLIUALIUS.

HemeTanabl u ux coequHenus (15 u)

CTtpoeHue aToMOB HEMETAUIOB M HX MOJIOKEHHWE B TMEPUOTUYECKON cucrteme. Psn
NIEKTPOOTPHUIIATENBHOCTU. KpHcTamanueckue pemeérku HEMETalUIOB — IPOCTBIX BEILECTB.
Ouznyeckue cBoiicTBa HemeTawioB. OOmmMe  XUMUYECKHME  CBOWMCTBA  HEMETALJIOB:
OKHCIIUTEIbHbIE U BOCCTAHOBUTEIIbHBIE.

I"anorensl, cTpoeHHEe HMX aTOMOB M MoJieKyd. DU3MYecKHe U XMMHUYECKHE CBOMCTBa
rajloreHoB. 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB raJlor€HOB B 3aBUCHUMOCTH OT MX IOJIOKEHUS
B Iepuoauueckoil cucreme. HaxoxaeHue TaloreHoB B IMPUPOJE U HMX IOJy4YEHHUE.
buosiornyeckoe 3HaueHNe U IPUMEHEHUE FAJIOTESHOB.

['anoreHoBOIOPO/IBI U COOTBETCTBYIOIME WM  KHUCJIOTBI: IUIABMKOBas, COJISHas,
OpOMOBOJIOpOIHASI, MOA0BOJOpOoaHas. ['amorenunsl. KauecTBeHHBIE peakiMM Ha TrajloreHuj-
noHsl. [IpuMeHeHne coeMHEHNH rajJoreHoB.

OOmas xapakrepuctuka 31eMeHToB VIA-rpynmbl. Cepa B npupojien €€ MoJydeHue.
AnnotponHsle MOAM(UKALMU Cepbl M HMX CBOMCTBA. XUMHUYECKHE CBOICTBAa cepbl U €&
IIPUMEHEHHE.

CepoBo10poI: CTPOCHHUE MOJIEKYIbI, (PU3NUECKUE U XUMUUECKUE CBOIMCTBA, MOJyYeHUE U
3HadyeHue. CepoBogopoanas kucnota. Cynbpuasl ¥ ux 3HaueHue. JIroMuHOOpHI.

Oxcun cepoi(I1V), cepaucras xucnora, cynbduthl. KauecTBeHHas peakuus Ha Cynb(uT-
HOH.

Oxcun ceprl(VI), cepHast kucinora, cyiabdarsl. Kpucramioruaparsl.

CepHast KHCIIOTa KaK CHUJIBbHBIM 3nekTposnT. CBoicTBa pa30aBiieHHON CEpHOM KUCIIOTHI
KaKk THUIIUYHOM KHCJIOTHI: B3aMMOJIEHCTBHE C MeETallaMH, OCHOBHBIMH M aM(OTEPHBIMU
OKCHJIaMH, OCHOBaHMAMHU M aM(OTEPHBIMH THJIPOKCUAAMH, coyiiMU. KauecTBeHHas peakius Ha
cynb}ar-uoH.



OOmast xapakTepuUCTHKa 3J€MEHTOB VA-Tpymmbl. A30T, CTPOGHHE €ro aroma
1 MOJieKynbl. Du3ndeckne 1 XMMUYECKUe CBOWCTBA M MPUMEHEHHE a30Ta. A30T B IIPUPOJE U €T0
OnoJIOTHYECKast POJIb.

AMMHaK, CTpOEHHE MOJICKYJIbl U (PU3NYECKHE CBOWCTBA. AMMUAYHas BOJIA, HAIATBIPHBIN
CIHPT, THAPAT aMMHaka. JIOHOPHO-aKIENTOPHBIA MEXaHW3M O0pa30BaHMS CBS3M B KAaTHOHE
aMMmoHus. BoccranoBuTenpHBbIe CcBoiicTBa ammuaka. CojaM aMMOHHMS M WX HIpPUMEHEHHE.
KavecTBenHast peakuys Ha KAaTHOH aMMOHHS.

Oxkcuapl a30Ta: HECOJICOOPA3YIOMIME W KHUCIOTHBIE. A3O0THCTash KHUCJIOTa U HUTPUTHIL
A30THas1 KUCI0Ta, €€ NOJIydeHHE U cBoWicTBa. Hutpartsl.

®ocdop, crpoerne aroma u amtorponus. Pochumer. Dochun. Oxcun docdopa(V) u
dochopruas (oprodocdopnas) kucinora. Docdarsl.

OOmast xapakTtepucTuka 53JeMeHTOB [V A-rpymmbel: 0COOEHHOCTH CTPOCHHS aTOMOB,
MIPOCTHIX BEIIECTB M COSAMHEHHI B 3aBUCHMOCTH OT TOJIOKEHHUS DJIEMEHTOB B TEPHOTUIECKOM
cucteMe. Yriaepo. AJITOTporHble MOAUPUKALMK: anMa3, rpaduT. AMOpGHBIN yrieposa: caxa,
aKTUBHUPOBAHHBINA Yroib. AncopOuus. Xumudeckue cBoicTBa yriepona. Kokcoxummuueckoe
MIPOU3BOJICTBO U €ro MpoayKius. Kapoump.

Oxkcun yraepona(ll): ctpoenne Mosekybl, moigydenue u cBoiictBa. Oxcup yriepona(lV):
CTPOEHUE MOJIEKYJIbI, MOJYYCHUE W CBOMCTBA. YTOJibHas KuciaoTa. Colv yroJIbHOM KHCIIOTHI:
KapOOHaThl U THJIpOKapOOHaThl. TexHu4yeckas ¥ MUIIEeBas coJa.

Oprannueckast XUMHs. Y TIJIEBOJOPOIBI.

Mertan, 3TaH U IpomnaH Kak NpefefbHble (HACBIIIEHHBIE) YIIeBOJOPObl. DTHIEH U aleTUIICH
KaKk HerpeaeibHble (HEHACHIIMIEHHBIE) YrieBOA0poabl. CTpyKTypHBIE (OPMYIBI BEIIECTB.
l'openue yriaeBoaopoaoB. Peakium qeruApupoBaHus MpeaeTbHBIX YIIIEBOAOPOIOB.

CrnupThl. DTUIIOBBIN CIIUPT, €0 MOJYyYCHHUE, MPUMEHEHHE U (DU3UOJIOTHYECKOE JICHCTBHE.
TpéxaToMHBINM cIUPT MIHULIEPUH. YKCYCHAsI KUCIIOTa KaK MPeICTaBUTENb KApOOHOBBIX KUCIIOT.

Kpemuuii: ctpoenne aroma v HaxoxjaeHue B npupoie. Cunmuuuabl U cwiadH. CBOMCTBa
kpemuns. Oxcun kpeMuaus(I1V). Kpemuueast kuciaora u €€ coJiu.

[IpousBoacTBO cTekna u  uemeHTa. lIpoaykuusi CUIMKATHOW MPOMBIIIJIEHHOCTH:
OTNITHYECKOE BOJIOKHO, Kepamuka, papdop, pasHac. OnTrudeckoe BOJOKHO.

Hemerannet B mpupoge. PpakiMOHHAsh MEpPeroHKa >KUIKOTO BO3AyXa Kak crocod
MOJIyueHUsl KHciIopoAa, a3otra u aproHa. llomydenue Qochopa, kpemHus, xiopa, Hoja.
DNEeKTPOIU3 PACTBOPOB.

[Tonyuenue cepHOM KHUCIOTHI: CBIPHE, XUMH3M, TEXHOJOTHMYECKas CXeMa, METOJ
KUIISILETO CJI0s, MPUHIUIBI TeII000MeHa, MPOTUBOTOKA U upKyisinuu. Oneym. [IponsBoacTso
aMMUaKa: ChIpbE, XUMU3M, TEXHOJIOTHUYECKasi cXema

IIpakTHyeckue padoTbl

2.MI3yueHue CBOMCTB COJITHON KUCIIOTHI.

3.M3yuenne cBONCTB CEPHOI KUCIIOTHI.

4. IlonyyeHne aMMHaKa U U3y4€HUE €ro CBOMCTB.

5. [lonydenue yraekucioro ra3za. KauectBenHas peakiust Ha KapOOHaT-HOHbBI

Metayuibl B UX coequHeHus (9 4)

[lonoxxeHne MeTayuioB B NEPUOJUYECKOM CHCTEME XUMHUYecKux »siemeHtoB /[l U.
MenaeneeBa, CTpOEHHME aTOMOB U KPHUCTAUIOB METAIOB. Meramnueckass CBsI3b U
MEeTaJUIMYecKasi KpHUCTaiMyeckas pemérka. Pu3nueckue CBOMCTBA METAJUIOB: JJIEKTPO- M
TETUIONPOBOHOCTh, OTPAXKAIOIIAsl CIOCOOHOCTb, INTACTUYHOCTh. YEpHBIE U IIBETHHIEMETAILIIBL.

Meramibl Kak ~ BOCCTAHOBUTENHU.  DJIEKTPOXUMUYECKUW  Psii  HapsSOHKEHUU.
B3auMojelicTBre METANIIIOB C HEMETAJJIaMU, OKCUIAMHU, KUCIOTAMHU, COJISIMU. ATIOMUHOTEPMUSL.

OO6miass xapaktepucTuka 3meMeHTOB |A-rpymmbl. OKCUABI U TUAPOKCUIBI IIEIOYHBIX
METaJUIOB, UX MOJy4Y€HUE, CBOWCTBA, MPUMEHEHUE. BakHelue cou MEeN0YHbIX METAIJIOB, UX
3HAUYE€HME B MIPUPOJE U KU3HU YEIOBEKA.



OOmast  xapakrtepuctuka 51eMeHTOB  |IA-rpymmel.  Okcuabl © THAPOKCHIBI
LIEJTOYHO3EMEIIbHBIX METAJUIOB, MX MOJIy4YE€HUE, CBOMCTBA M INMpUMEHEHUE. BakHenmue coiu
LIEJIOYHO3EMETIBHBIX METAUIOB, MX 3HAYEHHWE B NPUPOJE M KU3HU uenoBeka. KapOonarel u
THJIPOKapOOHATHI KaIbLIHUS.

Bpemennas u mocrosiHHas JkE€cTKOocTh BOABL. CrocoObl yCTpaHEHHS BpPEMEHHOU
#écTkocTU. CriocoObl yCTpaHEHUsI TIOCTOSIHHOM JKECTKOCTH.

CoenuHeHUs allOMUHUS B MPUPOAE. XUMUYECKHE CBOMCTBA amoMuHUsA. OCOOEHHOCTH
OKCHJIa U THAPOKCHA ATIOMHUHUS KaKk aM(OTEpHBIX COeNMHeHNN. BaykHeHIe comy amfoMUHUS
(xmopun, cynsdar).

OcobGenHoctu cTpoeHust aToma sxenesa. JKene3o B npupoje. Baxneiimme pysl xenesa.
[Tonyuenue uyryna u cranu. Okcuapl u ruapoxcusl xeneza(ll) u (II1). Conu xenesza(Il) u (I1I).
O6HapyxeHue KaTUOHOB KeJjle3a B pacTBOPE. 3HAUCHHE COCIMHEHUN Kee3a.

Koppo3usi razoBas (XuUMuYecKas) M DICKTPOXMMHUYECKAs. 3allUTa METaUIOB OT
Koppo3uu.Metamnel B npupone. [lonstue o meramnypruu. YE€pHas W LBETHAs METaJLUTyprusl.
[Mupomerannyprusi, T'HAPOMETAUIYpIrHs,  AJIEKTpoMeTauTyprusi.  JloMeHHbI  mpolecc.
[TepepaboTka uyryHa B cTajib. DJIEKTPOJINU3 PACILIIABOB.

IIpakTH4eckne padoThI
6. XKE€cTKOoCTh BO/IBI M CLIOCOOBI €€ yCTpaHEHUs!.
7. Pemienne skciepuMEHTANIBHBIX 337124 10 TeMe «MeTasuibDy.

Xumus 1 okpy:xaomas cpeaa (1 1)

Crpoenue 3emnu: sApo, MaHTHs, 3€MHas Kopa, Jutocdepa, ruapocdepa, armocdepa.
Xumuueckuit coctaB 3emiuu. ['opasie nopoasl. Munepansl. Pynsl. Ocagodnbie TOpHBIE TOPOIbI.
[Tone3Hpie uckonaeMele.

Hcrtouynnkn  XMMHMYECKOTO  3arpsi3HEHHsI  OKpyXaromed  cpensl. [ obOanmbHbIE
9KOJIOTMYECKHE TMPOoOJIeMbl YelOBEYECTBA: HapylUIeHHE OMOreOXMMHYECKUX KpPYroBOPOTOB
XMUMHUYECKUX 3JIEMEHTOB, MOTEIJICHHE KJIMMaTa, KUCJIOTHbIe A0KAU U Ap. O30HOBBIE MBIPHI.
MexyHapoHOE COTPYIHHYECTBO B 0OJACTH OXpaHbl OKpYXAlOIIeH cpeibl OT XUMHUYECKOTO
3arpsizHeHus. «3enéHas XuMUs».



Kaﬂeﬂnapﬂo TeMaATHIECCKOC IVIAaHUPOBAaHUEC 9 Kacc XuMus (1‘{ B HeaAeJa10, BCEero 34 ‘l.)

Ha3zBanmue IMocnenoBaTeIbHOCTH MuHHMMYM coepKaHUS ®opma Jlutepatypa | npumeyu
pasaena YPOKOB KOHTPOJIf AOMAllIHee aHue
YTeHHe
IMoBTopenue u | 1. Knaccupukanus bunapubie coemmuenus. Okcuabl coseoOpasyromme u | OponranbHbiii | §1
00001IeHNe | HEOPTaHMYECKHUX HecoJe00pa3yroIue. IMaapoxcuer: OCHOBaHWUSI, | OTPOC
CBeJIeHHIi MO | BEIIECTB U UX aMmdoTepHbIe TUIPOKCUIBI, KUCIOPOICOACPIKAITNE KHUCIIOTHI.
Kypcy 8 HOMEHKJIaTypa Cpennue, KUcibple, OCHOBHBIE, KOMIUIEKCHBIE COJIN
KJiacca. 2. Knaccudukarus OO6oOmieHre  cBeAeHWH O  XUMHYeckux  peaknusx. | Camocrositens | §2
XHMHYeCKHE | XUMHUYCCKUX PEaKIIHi Knaccudukanus XuMUUeCKMX peakuuid 1O pa3audHbIM | Has paboTa
peakuuu OCHOBAHHUSIM: TI0O COCTaBy M YHCIY pEarupymonmx u
34 00pa3yromuxcsi BEMIeCTB, MO TEIIOBOMY 3¢ (deKTy, Mo
arperaTHOMY COCTOSIHUIO PEarupyroliux BEIIECTB, IO
0o0paTUMOCTH, TIO W3MEHEHHMIO CTEleHEeH OKHUCIICHUS
3JIEMEHTOB, 10 UCIOJIb30BAHUIO KaTaJln3aTopa.
3. CkopocThb [TousiTHe O CKOpOCTH XUMHUYECKOW peakiuu. DaxTopsl, | MoHomornyec | 83
XUMHYECKUX PEeaKLni. BIIUSIONIMEHA CKOPOCTh XUMHUYECKHX pEaKIuil: MpHUpojJa | KMe OTBETHI
Karanus pearupyomux BelecTB, UX KOHIEHTpalus, TeMIleparypa,
IUIONIA/lb  CONPUKOCHOBEHMS, HalW4Me KaTajau3aropa.
Karanus.
Xumnueckue | 4. DIEKTPOIUTHYECKAS ITonarue 00 AIEKTPOTUTUYECKOM mucconuanuu. | @ponransHeiii | 84, 5
peakuMu B | JUCCOLMALU. DNEKTPOIUTHl U HEIEKTPOJIUTHL. MeXaHu3M TUCCOLUAlUN | OIIPOC
pacTBopax | OCHOBHBIE MTOJIOKEHHUS | BJIEKTPOJIUTOB C Pa3IUYHBIM XapakrepoMm cBsi3u. CTemneHb
6 u TEOpUU ANEKTPONUTHYECKON mucconuanuu. CuilbHble U ciadble
ANEKTPOIIUTUYECKOM AIEKTPOJIUTHI. OcHOBHbIE  TIOJIOKEHUS ~ TEOPUU
JMCCOLIMAIIUU ANEeKTpoNUTHYECKON muccouunanuu. Kiaccudukanys nMOoHOB
U ux cBodcTBa. KuCIOTB, OCHOBaHHMS ¥ COJIM Kak
aneKkTpoauThl. X knaccudukanus 1 uccoruanus
5. XuUMu4ecKue OO1mre XMMUYECKHEe CBOMCTBA KHUCJIOT: U3MEHEHHE okpacku | [TucbmenHbiil | 86
CBOMCTBA KHUCIIOT B WHJUKATOPOB, B3aUMOJECICTBUE C METalNIaMH, OKCUJAMU U | OMPOC

CBETE TEOPUH
IEKTPOJUTUYECKOMN

TUAPOKCUAAMHM METAJUIOB M COJsIMU. MoJekynspHble U
HMOHHbIE (MOJHBIE W COKpAIIEHHBIE) YPABHEHUS PEaKLUi.




JUCcCcolannu

XHWMHUYECKUN CMBICI COKpAlIEHHBIX YPaBHEHUH. YCIOBUSA
IIPOTEKAHUs PEAKIUI MEXAY dJIEKTPOJUTAMU A0 KOHLA. Psijx
AKTUBHOCTH METAJLIOB.

6. Xumunueckue O01mre XMuMAYECKUE CBOMCTBA MIEJIOYeEN: B3anuMoaecTBre ¢ | [InceMeHHbBIN 87
CBOWCTBAa OCHOBAHUI B KHUCIIOTaMHU, OKCUJIAMU HEMETAJLIOB, coyisiMu. OO01ne ompoc
CBETE TEOPHH XUMHUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUM:
ANEKTPOJIUTUUECKON B3aMMOJICHCTBUE C KUCIOTaMU, Pa3JIOKEHUE TIPU
JTUCCOTMAITAN HarpeBaHUU.
7. XUMHY€eCKUe O061mue XUMHUYECKHE CBOMCTBA CpeaHUX coixeli: | IlucrMeHHbBIN 88,9
CBOICTBA COJIEH B CBETE | B3aUMOJICMCTBUE C KHUCJIOTaMH, WIEIOYaMH, COJISIMH U | OIIPOC
TEOpUHU MeTajuilaMu. B3anMo1elicTBHE KUCIBIX COJIEN CO IIeI0YaMH.
AIEKTPOJTUTUYECKON IM'uaponu3 kak 0OMEHHOE B3aMMOJICUCTBHE COJIEH C BOJOM.
JTUCCOTTUAITUH. IM'aaponu3 comm CUIIBHOTO OCHOBAHUSI W CJIa0OM KHCIIOTHI.
I'maponus coneit l'unponus conu ciaboro OCHOBAaHUS U CHIJIBHOM KHCIOTHI.
Bomopoansiii mokaszarens (PH).
8. [Ipaktrueckas padorta | CBO¥CTBa KHCJIOT, OCHOBAaHWW, OKCHIIOB M coJjied B cBere | [IpakTuyeckas
1. Pemenne TEOpUHU AJIEKTPOIUTUYECKON JTUCCOIMAIK | paboTa
AKCIEPUMEHTAIBHBIX U TIPEJICTaBICHU 00 OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
3a/1a4 1o Teme peaxkusax
«DQNEeKTpoITHYECKast
JICCOLIMAITUSD)
9. KouTponbHas pabora | «XHMHUUYECKUE PEAKIIMU B PACTBOPAX SIEKTPOIUTOBY Bapuantsl 1-2 | Tect
1 mo Teme
Hemeramnnl m | 10. O6mas CtpoeHne aTOMOB HEMETAUIOB W HUX moyiokeHue B | MumuBuayans | 810
HX XapaKTEePUCTHKA NEpPUOJMYECKON cucTeMe. Psa AneKTpooTpUIaTeTbHOCTHU. | HBIM OIpoc
COeTMHEHHUsI | HEMETAJUIOB Kpucrannuueckue pemérku HEMETauIoB — MPOCTHIX
154 BemecTB. Dusnueckue cBolicTBa HeMmeTaIoB. OOrme
XUMUYECKHE CBOWCTBA HEMETAUIOB: OKHUCIUTENIbHBIE U
BOCCTAHOBUTEJIbHBIE.
11. O6mas I"anmorensl, ctpoenue ux aromoB u MoJekyl. Ousndeckue u | [lapHas 811, 12
XapaKTEePUCTHKA XMMHYECKHE  CBOWCTBA TaJOr€HOB. 3aKOHOMEpPHOCTHU | paboTa

snemeuToB VIIA
PNkl — TraJIOT€HOB

W3MEHEHHMS CBOMCTB TajJOT€HOB B 3aBHUCUMOCTH OT HX
IIOJIOXKCHHA B HCpHOI[PI‘-IGCKOﬁ cucreme. HaxoxxaeHue




CoenmHeHns TaIOT€HOB

rajJjoreHoB B IPUPOJEC M HX IoJydeHue. buosormueckoe
3Ha4YECHHUE U IPUMEHEHHE raJIOT€HOB.

l'ajloreHoBOIOPOBI M COOTBETCTBYIOIIME WM KHCIIOTBI:
IUIaBUKOBAs, COJIsIHAs!, OPOMOBOIOPO/IHAS, HOIOBOJAOPOAHAS.
lNanorennapl. KayecTBeHHbIE peakuy Ha TaJIOTEHUI-HOHBI.
[IpuMeHeHne COeqMHEHNI TAIOTEHOB.

12. IlpakTnueckas ConsiHast KucioTa Kak CUJIbHBIA anekTposutT. Tunuunsle | [Ipaktudeckas
pabora 2. «3yuenue peaKkmuy KHCJIOT, XapaKTEepHbIE ISl COJSIHOM KHCIOTHI: | paboTa
CBOMCTB COJISTHOM B3aUMO/ICIICTBHE c METaJlIaMH, OCHOBHBIMH u
KHCIIOTBD» aM(pOTEPHBIMH OKCHJAMH, OCHOBAHUSMH W aM(OTEPHBIMU

THIPOKCUIaMH, coJsiMU. KadecTBeHHAsT peakius Ha XJIOpU/I-

WOH
13. O6mas Oo6mas xapakrepuctuka s1eMeHToB VIA-rpynmsl. Cepa B | ®@ponrtanbHbiii | §13-15
XapaKTepUCTHKA npupojen e€ TOoJydeHHe. AJUIOTPOTHBIE MOIM(HKAINU | OTpOC, paboTa
anemenToB VIA - ceppl M WX CBOMCTBA. XMMHUYECKHE CBOWCTBA Cephl U €€ | ¢ ydeOHUKOM
xanpKkoreHoB. Cepa u ee | mpumeHeHne.  CepoBOIOPOA:  CTPOCHHE  MOJIEKYJIbI,
COEJIMHEHUS CEePBI ¢busznueckue W XUMHYECKHME CBOMCTBa, MOJy4Ye€HUE U

3Hauenne. CepoBogopomHas kuciota. CymbGUIBI U HX

3Hauenune. JlromuHodopel. Oxcua cepoi(IV), cepHucras

Kuciorta, cynbhutel. KayecTBeHHast peakuusi Ha cylb(ur-

noH. Oxcun cepoi(VI), cepHas xkucnora, Cyiab(harsl.

Kpucramnoruaparel. KauecTBeHHass peakiusi Ha cynbdar-

MOH.
14. IlpakTuueckas CepHast kuciOTa Kak CHIbHBIM 3nekTponuT. Tunuunble | [IpakTuueckas
pabora 3. «3y4yeHue peakIuu KUCJIOT, XapakTepHble Al pa30aBIeHHON cepHOil | paboTa
CBOMCTB CepHO KUCJIOTHI: B3aMMOJCHCTBHE C METaUIaMH, OCHOBHBIMH U
KHCTIOTBI» aMm(pOTepHbIMH OKCHUIAMH, OCHOBAaHUAMU U aM(OTEPHBIMU

THIpOKcUAaMu, coisaMu. KauecTBeHHass peakiust Ha

cynbdar-uoH
15. O6mas OOmiast xapakTepucThka 3ieMeHTOB VA-rpynnsl. A3sor, | UaauBuayans | §16-18
XapaKTepUCTHKA CTpOGHHE aToMa M MOJIEKYJbl a3zoTa. DHU3MUYECKHE U | HbIH OIpoc

XMUMHMUYECKUX JIEMEHTOB
VA rpynmnsl. A30T u ero

XHUMHUYECKHE CBOMCTBA H MNPpUMCHCHUC Aa30Ta. Azor B

nprupoac mu €ro OnoJIoruyeckas POJIb.




COCAUMHCHUA

AMMHaK, CTpOEHHE MOJIKYJIbl M (PHU3MUECKHE CBOWCTBA.
AmMuayHasi BoJa, HAlIAaTBIPHBIM COUPT, FUApPAT aMMHMaAKa.
JIOHOpHO-aKIENTOPHBIA MEXaHW3M O00pa30BaHUs CBSA3U B
KaTHOHE aMMOHUS. BoccTaHOBUTENBbHBIE CBOMCTBA aMMHAaKa.
Conu amMmMOHHMS M UX npuMeHeHue. KauecTBeHHast peaxius
Ha KaTHOH AMMOHUSI.

16. [IpakTuueckas [Tonyyenue, coOupanue U pacro3HaBaHue ammuaka. | [Ipaktuueckas
pabora 4. «[lomyyenue | M3ydyenwe  pacTBOpUMOCTH  aMMHMaka B BOJAe M | paborta
aMMMaKa ¥ U3y4eHUE XapaKTEePUCTHKAa OCHOBHBIX CBOMCTB THIpaTa amMMHUaKa.
€ro CBOMCTBY KadecTtBenHas peakius Ha KaTHOH aMMOHHMSI
17. ®ocdop u ero docdop, crpoenne aroma wu amwtorponus. Dochunsl. | PponTanbHbid | 8§19
COCTMHECHUS ®ochun. Oxcun docdopa(V) u dochopuas kucmorta. | onmpoc
docdartsl.
18. O6mas OOmast ~ xapaktepuctuka  dmeMeHTOoB |V A-rpymmer: | PaboTa mo 820-21
XapaKTepUCTUKa OCOOCHHOCTH CTPOEHMSI aTOMOB, IIPOCTBHIX BEIIECTB U | KAPTOUKAM
anemeHToB |V A- COEIMHEHUIN B 3aBUCHUMOCTU OT IIOJIOKEHHUS AJIEMEHTOB B
rpyIbl. YTIEPOO U €r0 | mepuouyeckoil cucreme. Yriepoa. KpyrosopotT yriepoaa
COeIMHEHUs B NIpupojie. AJJIOTPONHbIE MOIU(MUKALUU: anMa3, rpadur.
AMOpGhHBIN yriiepos: caxa, APEBECHBIA yroib. AncopOomus.
Xumnueckue cBoiictBa  yriepona. Kokcoxumunueckoe
OpOU3BOJACTBO W ero mnpoaykuus. Kapbunel. Okcun
yraepona(ll): ctpoeHue MoJieKyIbl, MOTyYeHUE U CBOMCTBA.
Oxkcun yrinepoaa(IV): crpoeHue MOJICKYNbBI, MOJTYYEHUE W
cBoiicTBa. YronbHas kuciaota. ConM yroJIbHOM KHCIOTBHI:
KapOoOHAThl W TUAPOKApOOHAThl. TexHuueckas W MHIIEBas
coja.
19. IlpakTuueckas [Tonmyuenue, coOupaHue W pacno3HaBaHue yriekucioro | [IpakTuyeckas
pabota 5. «[lomyuenue | raza. M3ydeHue pacTBOPUMOCTH YIIIEKHCIIOTO ra3za B BOJE U | paboTa
YIJIEKUCIIOTO Ta3a u XapaKTEPUCTHKA KHUCJIOTHBIX CBOMCTB YrOJbHON KHCIIOTHI.
M3ydeHue ero cBoiictB» | KauecTBeHHas peakiusi Ha kKapOoHAT- U TUApOKapOOHAT-
MOHBI
20. YrneBo10poabl. Oprannueckass Xxumus. YriaeBoAoponabl. Meran, staH u | [IuceMeHHbIN 8§22
MpoTaH KakK TMpeJeibHble (HACBHIIEHHBIE) YTIIEBOJIOPOJIBI. | OMPOC




OTUieH U aleTWIEH Kak HemnpesesibHble (HEHACBIIEHHBIE)

yrieBofopoasl. CTpyKTypHbIE (OPMYIIBI  OpPraHHYECKUX
BEILIECTB. TI'openue YIJIEBOIOPOIOB. Peakuuun
JCTUPUPOBAHNS TIPEICIBHBIX YIIIEBOIOPOJIOB.
21. CoupThl. DTUIOBBIH CHHUPT, €ro MojydeHue, npuMeHenue u | [lucemennbii | 823
Kucnopoaconepxamue | pusmonorndeckoe  AeiictBue.  TpEXaTOMHBIA  CHOUPT | OMPOC
OpraHHYECKUe TJIAIICPUH. YKCycHass KHUCJIOTa Kak IMPeJICTaBUTEINb
COCTMHEHUS KapOOHOBBIX KHCJIOT.
22. KpemHWMid 1 ero Kpemunii, crpoerne ero aroma u HaxoxxjaeHue B mpupoje. | CooOuieHus 824, 25
COEIMHEHUS CgorictBa kpemHus. Cununuasl ©u cwiaH. Okceupg
CunnkaTtHas kpemuusA(IV). KpemnueBas kucnota u e€ comu.
MPOMBIIIIIEHHOCTh [TpousBoacTBO cTekna u neMenTta. [IpoayKiusa CUIMKaTHON
MPOMBIIIJICHHOCTH:  ONTHYECKOE  BOJIOKHO, KepaMHUKa,
dapdop, pasac. OnTHIECKOE BOJIOKHO.
23. [lony4yenue Hemeramnsr B nmpupoae. ®paknuoHHas neperonka skuakoro | Padora ¢ pom. | 826,27
HEMETAJJIOB U BO3JlyXa KaK Croco0 MoJy4yeHHs] KUCIOPO/ia, a30Ta U aproHa. | ICbOYHUKaMU
BOKHEHUIIINX [Tonyyenue docdhopa, KpemMHUs, XjIopa, HoAA. DIEKTPOIIU3
XUMHYECKUX pPacTBOpOB.
COeIMHEHU N [lonyuenue  cepHOM  KHUCJIOTBI:  CBIpbE,  XUMU3M,
TEXHOJIOTMYECKas CXeMa, METOJI KHUIISIIEro CII0sl, IPUHIUIIBI
TEII000MEeHa, MPOTUBOTOKA M LUPKYIALUU. OneyMm.
[Ipou3BoOICTBO aMMHUaka: ChIpbE, XUMU3M, TEXHOJIOTHYECKAs
cxema.
24. KoHTpoJibHas «HemeTaiisl 1 X COSMHEHUSDY Bapuanter 1-2 | Tect
pabota Ne 2 o Teme
Merauisl 1 | 25. O6mias [TonoxeHne MeTaluloB B mepHoanveckoi  cucreme | MuauBuayans | §28,29
X XapaKTepUCTUKA xumuueckux asneMmeHtoB [[. M. MenneneeBa, CTpoeHHe HMX | HBIH OIpOC
COeMHEHUs1 | METAJUIOB XMMUYECKUE | aTOMOB M KpUCTANIOB.  Meramnudeckas CBsI3b U
9y CBOICTBa METaJJIOB MeTaJlIM4ecKas KpHcTajuinyeckas pemérka. Dduznueckue
CBOMCTBAa METAJUIOB: DJJEKTPO- U  TEIUIOMPOBOJIHOCTD,
OTpaxaromiasi CHoCOOHOCTb, IUIACTUYHOCTh. UEpHBIE W

IOBCTHBIC MCTAJJIBI.
Mertannsl KaKk BOCCTaHOBHUTEIIH. BHCKTpOXI/IMI/I‘{CCKI/Iﬁ paa




HalnpsoKeHUW. B3auMoaencTBue METauioB ¢ HEMETalaMu,
OKCHJIAMHU, KUCIIOTaMH, COJISIMUA. AJTIOMUHOTEPMUS

26. O6mas CrtpoeHne aTroMOB W TMPOCTBIX BeHIECTB. 3aBHCUMOCTH | PaboTa mo 830
XapaKTepUCTHKA (U3NYIECKUX U XUMHUYECKUX CBOMCTB HIETIOYHBIX METAJUIOB | KAPTOUYKAM
aneMeHTOoB |A-rpynnbl | OT 3apsaoB saep HX aroMoB.OKCHUIBI M THIPOKCHIIBI

HIETIOYHBIX ~ METAJUIOB, WX IIOJNlydeHHe, CBOWCTBA W

npUMeHeHne. BakHele coiy IMeTOYHBIX METaIOB, MX

3HAa4YCHHE B MPUPOJIC U KIU3HU YEIIOBEKA.
27. O6mras CrtpoeHre aTroMOB W MPOCTBIX BemiecTB. 3aBucuMocTh | Camocrositens | 8§31
XapaKTepUCTHKA (GU3NYECKNX W XUMHUYECKHX CBOWCTB MIEIIOYHO3EMENBHBIX | Has paboTa
aneMeHTOB ||A-rpynnbl | MeTalsIoB  OT 3apsAfoB  siaep HX aToMoB. OKcHUIBI H

THJIPOKCHUJIBI IIETOYHO3EMENBHBIX METAIIOB, MX TOJTy4eHHE,

CBOMCTBA 51 IIPUMEHEHUE. Baxneiimme COu

IETOYHO3EMENTBHBIX METAJIOB, UX 3HAUYCHUE B MPHUPOJE U

U3HU yenoBeka. KapOoHaTsl ¥ ruipokapOOHAThl KAJIbLIHS
28. IIpakTrueckas Xéctkocts Boabl: BpemeHHas u mocrostHHas. CmocoOsl | [Ipaktrueckas | 832
pabora 6. «XKecTkocTh | ycTpaHeHUs BpeMeHHOU k€cTkocTu. CrnocoObl yCTpaHeHus | paboTa
BOJIBI ¥ CITOCOOEI €6 HOCTOSIHHOM KECTKOCTH.
yCTpaHEHHUSI» [Tonyuenue #ECTKOM BOJIBI B3aUMOJAECHCTBUEM YIIIEKUCIOTO

C U3BECTKOBOM BOJOW. YCTpaHEHHUE BPEMEHHOM >KECTKOCTH

BOJbl KHUISYEHHEM M J00aBJICHHEM COJbl. YCTpaHEHUE

MOCTOSIHHOM XKECTKOCTU BOJBI JOOABJIEHUEM COJIBI.

WcnpiTanue xECTKOM BOABI paCTBOPOM MbLIA
29. AIIoMHUHHUI U €10 CoenuHeHus allOMUHHS B TIpupoje. XUMHYECKUe cBoiicTBa | Pabora ¢ 833
COEIMHEHUS U npuMeHeHue amoMuHHSA. OCOOEHHOCTH OKcHUIa U | yUeOHHMKOM

TUAPOKCUAA AaNIOMUHUS KaK aM(pOTEpPHBIX COCTUHEHHI.

Baxxneiimue conu anroMuHus (XJIOpU, cynbdar).
30. XKeneso u ero OcobenHocTu cTpoeHus: atoMa xenesa. JKenezo B nmpupoje. | PponransHbiii | 8§34

COCAMHCHUA

Baxueiimue pynel  kene3a. OKCHUABI W TUAPOKCHUIBI
xeneza(ll) u (III). Conm xeneza(ll) u (III). OGHapy)keHuE
KaTHOHOB JKelle3a B pacTBOpe. 3HAUCHUE COCIUHEHUI
xKenesa.

ompoc, paboTa
¢ y4eOHUKOM

31. IlpakTnueckas

«Penienue OKCIICPUMCHTAJILHBIX 3a/J1a4 11O TCMC «MeTaniabl»

IIpakTrueckas




pabora 7/ paborta
32. Koppo3sus metaiioB | Koppo3usi rasoBasi (xumuueckas) W 3jekrpoxumuueckas. | CooOrieHus 835,36
Y CTIOCOOBI 3aIIUTHI OT 3aiuTa METaJIOB OT KOPPO3UHU.
He€. Merasuibsl B Meramisl B ipupoge. Ilonsatue o Mmeramunyprun. UYépHas u
npupoje. I[lonstue o L(BETHAas METaJLIyprusl. IInpomerannyprus,
MeTaJTypruu TUAPOMETAJUTYPIrHUs,  dJeKTpoMeTamnyprus.  JIOMEHHBIH
nporecc. IlepepaboTka dyryHa B cCTalb. OJIEKTPOJIU3
pacIiaBoB.
33. KonTpospHas «MeTambi» BapuanTsr 1-2 | Tect
pabota 3 1o Teme
Xumust u 34. Xumudeckas Crpoenne 3emum: siapo, MaHTHS, 3eMHasi Kopa, jJutocdepa, | CooOmeHus 837,38
OKPY:KaoIAas | OpraHu3anus IJIaHEThI ruapochepa, armochepa. XUMHUECKHH COCTaB 3eMJIH. | yUaITUXCS
cpeaa 3emns. Oxpana l'opubie  mopoasl.  Munepansl.  Pynel.  Ilosie3nsie
lu OKpY)KAIOILIEH Cpelibl OT | UCKOMAeMBIE.
XUMHUYECKOTO VICTOYHMKM ~ XMMMYECKOTO  3arps3HEHUsl  OKpyXKarolen
3arpsA3HEeHus cpenbl. I no6anbpHbIE 3K0IOrHYecKre IpoOIeMbl: HapyIIEHNE

OMOre0XMMHYECKUX KPYTrOBOPOTOB XMMHUYECKUX 3JIEMEHTOB,
MOTEIJIEHUEe KJIMMaTta, KUCJIOTHbIE A0XKIU U Jp. O30HOBBIE
IbIpbl.  MexXayHapoJIHOE COTPYAHHYECTBO B  00OJacTu
OXpaHbl OKPYKAIOIIEH Cpeibl OT XUMUYECKOTO 3arpsi3HEHUSI.
«3enéHas XUMUs».




KOHTPOJ'IBHO' H3MEPHUTECJIbHBIC MaTE€PHUAJIbI

Xumus. 9 kiaacc: Konrposabnsie padorsl B HOoBoM (popmarte. Jlooporun I.FO., CHactuna
M.I'. ITocoOue coep>KUT BapuaHThI MPOBEPOUYHBIX PAOOT Uil OCYIECTBICHHS TEMAaTHUYECKOTO U
UTOTOBOTO KOHTPOJI 3HaHUN B 9 Kkiacce. 3aJaHMsl, BKIIOYEHHbIE B BAapHAHThl KOHTPOJIBHBIX
paboT, coOCTaBJIEHbBl B COOTBETCTBMM C THUIIOJOTMEH 3a/JaHui, HCIOJb3YyeMOM B paMKax
roCcyJIapCTBEHHON HMTOroBou arrectanuu ydammxcsa — [TMA-9. Jlna ymobctBa paboThl mepen
Ka)KJbIM TEMaTHUYECKUM OJIOKOM 3aJJaHM NTPUBECH IJIaH BapuaHTa U CUCTEMa OLIEHUBAHUSI.

KonTtponeHas padora Nel. Xumudeckue peakiiy B pacTBOpax dJIEKTPOIUTOB
Ho6porun J1.1O., Cractura M.I'. Xumus. 9 kmace: KoHTponbHbie paboThl B HOBOM (hopmare.
Mocksa: «HuTemnexr — Llentpy», 2013. crp. 12-23

KonTtponsHast padota Ne2. HemeTaynbl u uX COeMHEHUS
Ho6potun J1.10., Cuactuna M.I'. Xumus. 9 knacc: KonTposnbHble paboThl B HOBOM (hopmare.
Mocksa: «UuTemtekt — Lleatpy, 2013. ctp. 25 - 61

KonTponbnas padora Ne3. Meramsl
Ho6potun J1.10., Cuactuna M.I'. Xumus. 9 knacc: KonTposnbHble paboThl B HOBOM (popmare.
Mocksa: «UuTtemnekt — Lentp», 2013. cp.64-75
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