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IInanupyembie pe3yabTaThbl OCBOCHUSI Y4e0OHOI0 IpeaMeTa

JIMUHOCTHBIMH pedyJbTaTaMi U3YYCHHUA ITPECAMCTA «XHUMHS SIBIISIOTCS CJICAYIOIUC YMCHUSA:
ITocTtenenno BBICTPAUBATDb COOCTBEHHOE LEJIOCTHOC MUPOBO33PCHUC!

— OCO3HaBaTb COBPEMEHHOE MHOrooOpa3ue THUIIOB MHPOBO33PEHMS, OOIIECTBEHHBIX,
PEIUTHO3HBIX, AaTEUCTHUYECKUX, KYJIbTYPHBIX TPAaIULMHA, KOTOpbIE OINpPENeNAOT pa3HbIe
00BsCHEHUS IPOUCXOSILIETO B MUPE;

— C y‘léTOM 9TOIr0 MHOFOO6paSI/I${ IIOCTCIICHHO BI)Ipa6aTBIBaTI> CBOM COOCTBEHHBIE OTBETHI Ha
OCHOBHBIC )KU3HCHHBIC BOITPOCHI, KOTOPBIC CTABUT JIMYHBINA KU3HCHHBIN OIIBIT,

— YYUTBCA MPH3HABATh IIPOTHUBOPCUUBOCTL H HeBaBepH_IéHHOCTB CBOUX B3IIIA0B Ha MHUP,
BO3MOXHOCTDb UX U3BMCHCHNAI.

VY4YuThCcs UCIOJIB30BaTh CBOH B3IVIAAbI HA MUP IJIA 00BICHEHUS Pa3INIHBbIX CHTyaHHﬁ, peICHUA
BO3HHKAKOIIUX HpO6HeM 1 U3BJICYCHHA )KU3HCHHBIX YPOKOB.

Oco3HaBaTh CBOM HHTEpECHl, HAXOAUTb M M3y4aTh B YUEOHHMKAX IO pasHbBIM IpeaMeTam
MaTepuai (M3 MaKCUMyMa), UMEIOLUI OTHOILIEHUE K CBOUM HHTEPECAM.

Hcnonp30BaTh CBOM WHTEPECHI AJSl BHIOOpA MHAMBHYATbHOM 00pa3oBaTeIbHOW TPaeKTOPUH,
NOTEHIMATIBHOM Oyaymiei mpodeccun U COOTBETCTBYIOMIETO MPOPMIEHOTO 00pa3oBaHusl.

HpI/IO6peTaTI> OIIBIT Y4HaCTHA B ACJIaX, IPUHOCAIIUX I10JIb3Y JIFOISAM.

YYuThCSI CaMOCTOSTENBHO BBIOMpAaTh CTWJIh IOBEACHHS, IPHUBBIYKHA, OOECICUYMBAIOIINE
Oe3omacHbIil 00pa3 >XKM3HU M COXPAHEHUE 3JI0POBBS — CBOETO, a TaKKe ONM3KUX JIOAECH U
OKpPYKaOIIHX.

VUuTbCS CaMOCTOSITENBHO TPOTUBOCTOSNTH CHTYAIMsIM, IPOBOLUPYIOUIMM Ha IOCTYIKH,
KOTOpBIE YIPOXKAIOT O€30MIaCHOCTH H 37I0POBEIO.

BBI6I/IpaTB MOCTYIIKH, HAIICJICHHBIC Ha COXpPAaHCHUC U GepemHoe OTHOIICHHUE K IIpUpPOAC,
0COOEHHO )KHBOfI, n3oeras MPOTHUBOIIOJIOKHBIX ITOCTYIIKOB, IOCTCIICHHO Y4YaCb M OCBaWBasa
CTPATCTUIO PALITMOHAJIBHOT'O TPHUPOAOIIOJIb30BaAHUA.

VYuurbes yoexaaTh Apyrux Jojeil B He0OXOIUMOCTH OBJIQJEHMS CTpAaTEerHeil palroHaIbHOIO
IIPUPOJOINIOIB30BAHMS.

Hcnonp30BaTh 3KOJIOTMYECKOE MBIIUIEHUE NI BBIOOpA CTpaTeruu COOCTBEHHOI'O MOBEACHUS B
KaueCTBE OJHOMN U3 LIEHHOCTHBIX YCTaHOBOK.

Cpeocmeom pazeumusi TMUHOCTHBIX PE3YIbTATOB CIIYKaT y4eOHbIN MaTepuall U MIPOAYKTHBHbBIE
3aJaHusl ydeOHHMKa, HalleJIeHHble Ha 6-10 JIMHUIO Pa3BUTHS — YMEHHME OLICHMBATH IOBE/IEHHE
YyeJIoBeKa C TOYKU 3pEHUS] XUMUYECKOW O€30IaCHOCTH 110 OTHOILIEHHUIO K YEJIOBEKY U NMPUPOJIE.

MeranpeaMeTHbIMH pe3yJabTaTaMH H3ydeHHUs Kypca «XuMHs» sBiseTcd (OpMUPOBaHUE
YHUBEPCAJIbHBIX yueOHbIX aercTBuil (VY /).

Pecynasmusnvie YVJI.

CamocrosTenbHO 00HAPYXUBATh U (POPMYIUPOBATH NMPOOJIEMY B KIACCHOW M MHIMBHyaIbHON
yueOHO! e TeNbHOCTH.

Briaurats BEpCUN PCUICHUA HpO6HCMLI, 0CO3HaBaTh KOHEYHBIM pe3yJibTar, BBI6I/IpaTL nus3
MPEATOKECHHBIX U UCKATE CAMOCTOATCIIBHO CPEACTBA NOCTHIKCHUS LICIIN.

CocTtaBnsaTh (MHAMBUAYAIBHO WIK B TPYIIIE) IUIaH pelIeHus Mpo0IeMbl (BBITOJIHEHHS TPOEKTA).

[TonOupate Kk Kaxa0K mpodIemMe (3a7aue) aeKBaTHYIO €l TEOPETUUECKYIO MOJIEIb.



Pa60Ta;1 IO NPCAIOKCHHOMY U CAMOCTOATCIIBHO COCTAaBJICHHOMY IJIaHY, UCITIOJIb30BATh HApAAy C
OCHOBHBIMH W JIOTIOJIHUTEIIbHBIC CpEACTBA (CIpPaBOYHAS JIUTEpATypa, CIOXKHBIE TNPHOOPHI,
KOMITBIOTED).

[InanupoBaTh CBOIO HHAMBUAYAIbHYIO 00Pa30BaTEIbHYIO TPAEKTOPHIO.

PaGoTath 110 CaMOCTOATENIFHO COCTABIEHHOMY IUIaHY, CBEPAACH C HUM U LIEIbIO AEATEIbHOCTH,
UCTIPABIISisl OUIMOKH, HMCHOJB3YS CaMOCTOSITENBHO IOJ0OpaHHBIE CpelncTBa (B TOM YHCIE H
WuTepHer).

CB000OHO MOJIB30BATHCS BIPAOOTAHHBIMU KPUTEPUSIMHU OLIEHKU U CAMOOLIEHKH, UCXOJs U3 LIEH
U UMEIOLINXCS KPUTEPUEB, pa3inyasi pe3yabTaT U CIIOCOObI IEHCTBUH.

B XO04€ NPEACTABIICHUSA IIPOCKTA AaBaTh OLCHKY €0 pE€3yjibTaTaM.

CaMOCTOSTEIIFHO OCO3HAaBaTh INpHUYMHBI CBOCTO YCIICXa WJIM HCYCIICXAa WU HaAXOAUTb CIIOCOOBI
BbIXOJla U3 CUTyallMU HEYCIICXaA.

YMeTh OLIEHUTh CTENEHb YCIEIHOCTH CBOEM MHIMBUIYaIbHOW 00pa30BaTeIbHOM 1€ATENbHOCTH.

I[aBaTL OLCHKY CBOUM JIMYHOCTHBIM Ka4Y€CTBAM H 4YCPTaM XapaKTCpa (((KaKOB H»), OIIpCaACIIATH
HaIlrpaBJICHUA CBOCTO pa3sBUTUA (((KaKI/IM s X04y CTaTb», «4TO MHE U1 5TOIr0 Haa10 CIleJIaTI)))).

Cpeocmeom ghopmuposanus perynsTUBHbIX Y Y ]| cily’kaT TEXHOIOTUs IPOOIEMHOT0 1Majiora Ha
JTarne M3y4eHUsi HOBOTO MaTepHalia U TEXHOJOTHs OIEHWBAaHUS 00pa30BaTENbHBIX TOCTHKECHUN
(Y4eOHBIX yCIIEXOB).

Tloznasamenvruvie YVI/I:

AHaJ'II/IBI/II)OBaTB, CpaBHUBATD, KJ'IaCCI/I(i)I/II_[I/IpOBaTb n O606H_[8.TB IIOHATHA:

- AaBaTb OMPCACICHUC IMOHATHUAM HAa OCHOBC M3YUCHHOI'O HA pa3JIMYHBIX MPEAMCTAX yqe6H0ro
Marepuaiia,

- OCYIIIECTBIIATH JIOTHUECKYIO ONEPaIdi0 YCTAHOBJIECHHUS POJI0-BUIOBBIX OTHOIIICHUI;

- 0000maTh MOHATHS — OCYIIECTBISATH JIOTUYECKYIO OIEpaIuio TMepexoga OT TMOHATUS C
MEHBIIINM 00BEMOM K TOHATHUIO C OONBIIUM 00BEMOM.

CTpouTh JOTMYECKOE paCCyKIEHHE, BKIIOYAIOLIEE YCTAHOBJICHHE NPUYUHHO-CIEACTBEHHBIX
CBA3EN.

CoznaBaTh MOJENU C BBIACIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa, MPeoOpa3OBHIBAThH
MOJIEJIH C LENbI0 BBISIBICHUS OOLINX 3aKOHOB, ONPENEISIONINX JaHHYIO IPEIMETHYIO0 00J1aCTh.

HpeI[CTaBJ'I}ITB I/IH(I)OpMaI_[I/IIO B BUJC KOHCIICKTOB, Ta6J'II/II_[, CXEM, rpa(bHKOB.

[IpeoOpazoBbiBaTh MHGOPMAIMIO U3 OJHOTO BUAA B JAPYrol W BHIOMpATh YHAOOHYIO ISl ceOst
dbopmy dukcanuu u npeacrapneHus nHbopmaruu. [Ipeacrapnate nHGOPMAIUIO B ONTHMAIBEHOM
(dbopMe B 3aBUCHMOCTH OT ajJpecara.

[loHuMas MoO3UIMIO IPYroro, pazauyaTh B €r0 peur: MHEHUE (TOUKY 3pPEHUs), JOKA3aTeIbCTBO
(aprymeHTsl), (haKThI; TUIIOTE3bI, aKCHOMBI, TEOpUHU. [[JIs1 3TOr0 caMOCTOSATETHLHO MCIOJIb30BaTh
pa3ryYHbIe BUABI YT€HUs (M3ydaroliee, MPOCMOTPOBOE, 03HAKOMUTEIHHOE, TTIOUCKOBOE), IPHUEMBI
CITyIIaHHUS.

CaMmomy co3laBaTh HMCTOYHUKM HH(POpPMAIMHM PA3HOTO THUNA W JUISI Pa3HBIX ayAUTOPHIA,
co0ro1aTh MHPOPMAITMOHHYIO TUTUEHY U TIpaBuiIa HHPOPMAIIMOHHON O€30TTaCHOCTH.

YMeTh HCIIOJIB30BaTh KOMIIBIOTCPHBIC U KOMMYHUKAIITUOHHBIC TCXHOJIOTUHU KAK UHCTPYMCHT JJIA
JOCTHIXCHHA CBOHX ueneﬁ. YMeThb BI)I6I/IpaTB AZICKBATHBIC 3a/1a4€ HWHCTPYMCHTAJIbHBIC
MMporpaMMHO-aIIapaTHbIC CPCACTBA U CCPBUCHI.



Cpeocmeom  popmuposanus Tmo3HaBaTenbHBIX YYJI ciyxar ydeOHBIH Marepual H
MPOJYKTUBHBIE 3a7jaHKsl yueOHUKA, HalleJIeHHbIe Ha |1 —4-1 TUHUM pa3BUTHUSL:

- OCO3HaHME poJy BelecTs (1-1 nuHus pa3BuUTHs);

- PACCMOTPEHNE XUMHUYECKUX MTPOLECCOB (2-51 TUHUSA PA3BUTHUSA);

- MCII0JIb30BAHNE XUMHUUECKUX 3HAHUM B OBITY (3-51 IMHUS pa3BUTHS);

- 00BSICHEHHE MUpa C TOUYKH 3PEHUS] XUMHHU (4-51 JINHUS pa3BUTHS);

- OBJIQJIEHUE OCHOBAMH METOJI0OB €CTECTBO3HAHMS (6-51 IUHUS PA3BUTHS).

Kovmynuxamuenvie YVJ/I:

OTcrauBas CBOIO TOUKY 3pEHHsI, IPUBOANUTH apTYMEHTBI, IOATBEPKIas UX (paKTaMu.

B nuckyccuu ymeTh BBIABHHYTH KOHTPApryMEHTHI, IepedpazupoBaTh CBOI MBICHD (BIIaJeHHUE
MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH ).

VYUUTBhCS KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPU3HABaTh OLIMOOYHOCTh
CBOET0 MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €TO.

[TonnMasi MO3UIIMIO APYTOro, pa3NuyaTh B €r0 peyd: MHEHUE (TOUKY 3pEHHUS), JOKa3aTeIbCTBO
(aprymeHTBI), PaKThI; THTIOTE3bI, AKCUOMBI, TCOPHUH.

YMeTh B3IVIAHYTb Ha CUTYyalluio C WHOW MO3UIIUU B JA0roBapruBaThbCA C JHOJAbMH MHBIX MO3UIIUH.

Cpeocmeom ¢hopmupoeanuss KOMMYHUKATHUBHBIX Y VY]l ciayKaT TEXHOJOTHS MPOOJIEMHOTO
nuanora (moOyXOArouii ¥ MOJBOAAIIMI Auanor) W paboTa B MajblX TpYIIax, TaKxke
MCIIOJIb30BAHUE HA YPOKAX AJIEMEHTOB TEXHOJIOTHH MPOIYKTUBHOTO YTCHUSI.

Z[eBﬂTPlKJIaCCHI/IK HAYIMTCH:
* OOBSACHSATH CYThb XUMHUYCCKUX IMPOUECCCOB U UX IMPUHIUIIHAIBHOC OTIIMYUC OT (1)I/I3I/I‘~I€CKI/IX;
¢ Ha3bIBATh MMPU3HAKU U YCIIOBUSA IIPOTCKAHUA XUMHUUCCKHUX peaKuHﬁ;

* YCTaHABJIMBATH MPUHAIICKHOCTh XUMUYECKOH PEaKIiy K ONpPeAeIEHHOMY THITY T10 OJTHOMY U3
KJIacCU(UKALMOHHBIX MPU3HAKOB: 1) MO YHMCIy M COCTaBY MCXOJHBIX BEIECTB U IMPOJYKTOB
peakiuu (peakiu COCTUHEHHUS, Pa3NIOKECHMs, 3aMEIICHUsT U OOMEHa); 2) MO BBIJACICHUIO WIH
MOTJIOIEHUIO TEIUIOTHI (peakiuy SK30TEePMHUECKHE U SHAOTEpMHUUYECKUE); 3) MO0 MU3MEHEHHUIO
CTETEeHEH OKHCICHUS XMMHUYECKHX DJIEMEHTOB (PEaKkIMH OKHUCIHTEIbHO-BOCCTAHOBHUTEIBHEIC);
4) mo obpaTUMOCTH Mpolecca (peakiun 00paTuMbie 1 HEOOpaTUMBbIE);

¢ Ha3bIBaTh q)aKTOpBI, BJIMAIOMKUEC HAa CKOPOCTH XUMHUYCCKUX peaKHHﬁ;
¢ Ha3bIBaThb CI)aKTOpI)I, BJIMAIOMIUEC Ha CMCIHICHUC XUMUYCCKOT'O PABHOBCCH,

* COCTaBJIATh YPABHEHHUS JIEKTPOIUTUYECKOMN IUCCOLMALINY KUCIIOT, IeJI0ueH, CoJeil; MOoIHbIe U
COKpalI€¢HHbIE HWOHHBIE ypaBHEHHUS  peakiuil oOMeHa; ypaBHEHHUS  OKHUCIHUTEIbHO-
BOCCTAaHOBUTEIBHBIX PEAKIINIA;

* IPOTHO3UPOBATh MPOAYKTHl XUMHUYECKUX Ppeakuil 1o Qopmyliam/Ha3BaHUSIM HCXOJHBIX
BEIIECTB; OMPEEISITh UCXOIHbIE BELIECTBA MO (opMysiaM/Ha3BaHUSAM MPOAYKTOB PEaKIINH;

¢ COCTABJIATh YpAaBHCHHUA peakunﬁ, COOTBCTCTBYIOIIIUX IIOCJICAOBATCIILHOCTHU (((I_ICHO‘-IKG»)
npeBpameHHﬁ HCOPTraHNYCCKUX BEIICCTB Pa3JINYHBIX KJIaCCOB;

* BBISABJISITD B IIPOLIECCE DKCIIEPUMEHTA IPU3HAKH, CBUACTEIBCTBYIOIIME O IPOTEKaHUU
XUMHYECKON PEAKLINN;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU [10JIEH PAaCTBOPEHHOTO BEILIECTBA;

* OMpENEIIATh XapaKTep CPeabl BOAHBIX PACTBOPOB KHUCIOT W IIETOYEH MO U3MEHEHHUIO OKPACKHU
VHJIUKaTOPOB;



* IPOBOJAUTH KAUYECTBEHHBIE pEAKLUHH, IOATBEPKAAOIIME HAIUYUE B BOJHBIX pPACTBOpax
BEIICCTB OTACIbLHBIX KATHOHOB U aHUOHOB.

® OnpCACIATL MPUHAMJICIKHOCTD HCOPTaHMYCCKUX BCHICCTB K OAHOMY H3 H3YUCHHBIX
KJ'IaCCOB/prrIHZ METalJIbl U HEMCTAJJIbl, OKCHUbI, OCHOBAaHMA, KUCJIOTHI, COJIN,

* COCTaBJIATH (DOPMYITBI BEIIECTB 110 MX HA3BAHUSIM;
* ONPENEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIIEHHUS 3JIEMEHTOB B BEIIECTBAX;

® COCTaABJIATH (bOpMy.HBI HeOpFaHI/I‘IeCKI/IX COGI[I/IHCHI/Iﬁ I1I0 BAJICHTHOCTAM M CTCIICHSAM OKUCJICHUA
3JIEMEHTOB, a TaK)Ke 3aps/iaM HOHOB, YKa3aHHBIM B TA0JIUIIE pACTBOPUMOCTH KHUCIIOT, OCHOBAaHUM
U COJICH;

* OOBSCHATH 3aKOHOMEPHOCTH HM3MCHCHHS (bI/IBI/ILIeCKI/IX H XHMHYSCKHX CBOMCTB IIPOCTBIX
BCIICCTB (MeTaJIJIOB u HeMeTaJIJIOB) N HUX BBICIIUX OKCHIOB, 06pa30BaHHbIX 9JICMCHTaAMH
BTOPOI'O U TPETHET'O IICPUO0B,

* Ha3bIBaTh OOIME XMUMHUYECKHE CBOMCTBA, XapaKTEpHbIC I TPYII OKCHUIOB: KHUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

¢ Ha3bIBaTh O6HII/IC XHUMHUYCCKUC CBOﬁCTBa, XApPaKTCPHBIC I KaXXA0ro #H3 KJIACCOB
HCOPraHMYCCKUX BCIICCTB: KUCJIIOT, OCHOBaHHﬁ, coneﬁ;

* IPUBOJUTH IPUMEPBI PEAKIMM, MOATBEPKAAOIIMX XUMHUYECKHE CBOMCTBA HEOPraHUYECKUX
BELIECTB: OKCUJIOB, KMCIIOT, OCHOBAaHUI U COJIEH;

® OIpCACIATH BCIICCTBO-OKHCINTCIIb u B€IICCTBO-BOCCTAHOBUTCIIb B OKHCIIUTCIBHO-
BOCCTAHOBHUTCIIbHBIX PCAKIIUAX

* COCTaBJIATh OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIN OajlaHC (U1l M3YyYEHHBIX peakuuid) 110
IPEUIOKEHHBIM CXeMaM PEeaKIMii;

* IpOBOANUTD ﬂa60paToprle OIBITBI, MNOATBCPKAAOIHNE XHMHUUYCCKUC CBOIMCTBAa OCHOBHBIX
KJIaCCOB HCOPIraHUYCCKUX BCUICCTB;

* IPOBOJUTH JTAOOPATOPHBIE OMBITHI IO TMOJYYEHUIO U COOMPAHHMIO Ta3000pa3HBIX BEIIECTB:
BOJIOPO/Ia, KUCIOPOa, YIJIEKUCIIOrO ra3a, aMMHaKa; COCTABJIATh YPABHEHHUSI COOTBETCTBYIOIINX
peaKuuii.

I[eBﬂTI/lKHaCCHI/IK MNOJYYUT BO3MOKHOCTD HAYYUTHCH:

* COCTaBJIATb MOJIEKYJSIPHbIE U IIOJIHBIE HOHHBIE YpaBHEHMsSI IO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSM;

* IPUBOJUTH IPUMEpBl PEAKIUM, NOATBEPKIAIOIINX CYIIECTBOBAHME B3AMMOCBI3H MEXIY
OCHOBHBIMHM KJIaCCAMHU HEOPraHUYECKUX BELIECTB;

* IPOTHO3UPOBATh PE3YJbTaThl BO3JEHUCTBUS Pa3IMUYHBIX (PAKTOPOB Ha HM3MEHEHHE CKOPOCTH
XUMUYECKON PEAKLIUU;

* IPOTHO3UPOBATH PE3YIbTAThl BO3AEHCTBUS Pa3IMUHbIX ()aKTOPOB HA CMELEHHUE XUMUYECKOTO
PaBHOBECHS.

¢ IIPOTHO3UPOBATb XUMUYCCKUC CBOMCTBa BCIIECCTB HA OCHOBEC UX COCTaBa U CTPOCHUAA,

* MPOTHO3UPOBATH CIIOCOOHOCThH BEIIECTBA MPOSIBISITH OKUCIUTEIbHBIE UM BOCCTAHOBUTEIBHBIE
CBOICTBA C YYETOM CTEIEHEN OKUCICHHS JIIEMEHTOB, BXOIAIINX B €r0 COCTAB;

¢ BBIABJISITh CYIICCTBOBAHUC TeHETHYECKOM B3aHMOCBSI3U MCKAY BCIICCTBAMH B pAAY: IMPOCTOC
BCIIECTBO — OKCUI — I'MAPOKCUT — COJIb;

¢ XapaKTCpU30BaTh 0coObIe CBOMCTBA KOHICHTPUPOBAHHBIX CCpHOﬁ U a30THOM KHUCJIOT,



* IPUBOJUTH TPUMEPHl YpPAaBHEHHH peakUui, JeXaluX B OCHOBE MPOMBIIUICHHBIX CHOCOOOB
IIOJIy4EHUSI aMMHaKa, CEpHOU KHMCIIOTHI, YyT'yHA U CTaJIU;

* OMUCHIBATh (DU3MUECKHE W XUMHUYECKHE IMPOIECCh, SBISIONINECS YacThl0 KPYroBOPOTa
BEIIECTB B IPUPOJIE;

¢ OpraHMu30BbIBATb, HPOBOAWUTHL YUYCHHUUYCCKHC IIPOCKTBHI IO HCCICIOBAHUIO CBOICTB BCIICCTB,
HMCIONIUX BAXXHOC IMPAKTHYCCKOC 3HAYCHHC.

Conep:xxaHue TeM y4eOHOI0 npeamera

IToBTOpenune kypca xumun 8 kiacca (S 4). [lepuonnyeckuii 3aK0H U EPUOANYECKAs CUCTEMA
xuM. aemeHToB JI. 1. MenzeneeBa B CBETE CTPOCHHSI aTOMOB. XMMHUYECKas CBs3b. CTpoeHHe
BemecTBa. OCHOBHBIE KIIACChI HEOPraHUYECKUX COCAMHCHM: WX COCTaB, KIACCHU(HUKAIIUAI.
OCHOBHBIE KJIaCChl HEOPraHUYECKUX COCIMHEHUW: HMX CBOMCTBAa. Pacyé€rhl Mo XMMHYECKUM
YpaBHEHUSM.

Hemonctpanuu. Tabnumna «Buapsl cBs3eii». Tadauna « TUITbl KpUCTATUTMYECKUX PEIIETOKY

Pazgen 1. MHoroo0pa3ue xumudeckux peaxkuuii (18 4).

Tema 1. Kimaccudukamuss XuMHYeCKUX peakuuii (6 4)

Knaccugpukanus XUMHYECKMX peaklMid, peaklUH COEAMHEHUs, DPa3JIOKEHMs, 3aMEeLCHMS,
oOmeHa. OKHCIHTEIBHO-BOCCTAHOBUTENBbHBIE  peakuud. OKHCIUTEIb, BOCCTAaHOBHTEIb,
Ipolecchl  OKUCIIEHUs, BoccTaHoBieHUs. CocTaBlieHHME YpaBHEHHH  OKUCIUTENBHO -
BOCCTAHOBUTEINIbHBIX PEAKIMi C MOMOIIBIO METO/Ia AIEKTPOHHOTO OanaHca.

TennoBble 3¢ (eKThl XMMUYECKUX peakuil. DK30TepMUYECKHUE U SHAOTEPMUUECKUE PEaKIUH.
Tepmoxumuueckue ypaBHeHHs. CKOpOCTh XMMHUYECKHX peakiuid. DakTophl, BIHMAIONME Ha
CKOpPOCTh XUMHUYECKUX peakuuil. [leppoHavyanbHble MpeICcTaBIEHUs O KaTalu3e.

Hemoncmpayuu. [emoncmpayus onvimos, GblACHAIOWUX 3A6UCUMOCHb CKOPOCIU XUMUYECKUX
peaxyuil om paziuyHuiX hakmopoa.

Tabauyer «Obpamumeie peaxyuuy, «Xumuueckoe pasHnogecuey, «CKopocmb Xumuueckou
peaxyuuy.

Pacuemmnvie 3a0auu. Pacuemul no mepmoxumuyueckum ypasHeHusM.

Ilpakmuueckan padoma Nel. H3yuenue enruanus ycinoeuil npo6e0eHus XumuuecKou peaxyuu
Ha eé cKkopocmb.

Oo6patumsble peakuuu. [TIoHATHE 0 XMMUYECKOM PaBHOBECHH.

Tema 2. Dnextponutudeckas auccoruanus (12 )

XUMHUECKUE PEeaKLUu, UAYIIHE B BOAHBIX PACTBOPAX. DIEKTPOIUTHI U HEIIEKTPOIUTHI. VIOHBI.
KaTtnons!l n annonsl. ['napatHas Teopusi pacCTBOPOB.

OneKTpoauTHYeCKass JAMCCOLMAIMS  KUCIOT, OCHOBaHWH, conell. CnaOble M CHIIbHBIE
anekTpouThl. CTeneHp TUCCOIManuu. Peaknuu HWOHHOTO oOMeHa. YCIIOBUS TPOTEKaHUS
peakuuii oOMeHa J0 KOHIA. XHMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCJIMHEHUH B CBETE MPEACTABICHUN 00 JIEKTPOIUTHIECKON TUCCOIMAIINU M OKUCIUTEIHEHO —
BOCCTAHOBUTEJIbHBIX PEaKIUsIX.

[TonsiTHE O THIPONHN3E CONEN.

Pacuémul no ypasnenusm Xum. peakyuii, eciu 0OHO U3 6eujecme OaHo 6 usOblmKe.
Hemoncmpayuu. Hcnvimanue pacmeopoé eewecme Ha INeKMPUdecKyro  npo8ooUMOCHb.
Heudicenue uoHO6 6 21eKmpu1eckom noe.

Jlabopamophule onvimul. Peakyuu obmena medcoy pacmeopamu 31eKmpoaumos.
Ilpakmuueckan padoma Ne2. Pewenue sxcnepumenmanvHwvix 3aday no meme «Ceoiicmea
KUC10m, OCHOGAHUIL U COJell KAK IJ1eKMPOAUM08).

Konmpononaa paooma Ne 1 no memam «Knaccuguxkayua xumuueckux peaxyuily u
«INeKmponumuueckas OUCCoOUUauUa».



Paszngean 2. MHoroo0pa3ue BeliecTs.

Tema 3. T'anorens! (4 1)

Hewmerannsl. [anorensl. IlonmoskeHue B NEpUOAMYECKON CHUCTEME XHMHYECKUX 3JIEMEHTOB,
cTpoeHue ux aromoB. HaxoxaeHue B mpupoe.

duznyeckue U XUMUYECKUE CBOICTBa rajgoreHoB. [lonydyeHue u npuMeHeHHe rajioreHoB. XJop.
®dusnueckue M XHUMHYECKHE CBOWcTBa XJopa. I[Ipumenenue xJjopa. XI10pOBOAOPOI.
®usnyeckue cpoictBa. [lomyuenue. ConsiHag kuciaoTa U ee coid. KadecTBeHHas peakuusi Ha
XJIOpHU]T — MOHBL. Pacmio3HaBaHue XJIOpHUIOB, OPOMHUIOB, HOIUIOB.

Hemoncmpayuu. Quzuueckue ceoticmsea 2anozenos. Ilonyuenue xnopogodopoda u pacmeopenue
e20 8 8ooe.

Jlabopamopuvie onvimoul. Pacnosunasarue coNAHOU KUCIOMbL, XIOPUOO8, OPOMUOOS, UOOUO08 U
tooa.

Ilpakmuueckan paooma Ne 3. Ilonyuenue conanoil Kuciomol u u3yyeHue eé ceoiucma.

Tewma 4. Kucnopon u cepa (6 1)

Kucnopon u cepa. [lonoxxeHue B NEPUOJIUYECKON CUCTEME XUMUYECKUX JJIEMEHTOB, CTPOEHHUE
ux aromoB. Cepa. Amnotponus cepbl. Ou3nueckre U XUMHUYECKHE CBOMCTBa. HaxoxneHue B
npupone. llpumenenue cepsl. CepoBomopon. CepoBolopoAHas KHCIOTa U €€ COJIM.
KauectBenHas peakist Ha cyabdua- nonsl. Oxcup cepsi (1V).

CepHas kucinota. XHUMUYECKHUE CBONCTBAa pa30aBIE€HHOW W KOHLIEHTPUPOBAHHOW CEpHOM
kucnoTel. KauecTBeHHass peakuus Ha cynbdar- HOHBL. XHMHUECKHUE pEaKIMH, JIeKaIIhe B
OCHOBE IOJIy4YEHHsI CEPHOM KHCIIOTHI B IPOMBIIIIEHHOCTH. [I[puMeHeHne cepHOM KUCIIOTHI.
Hemoncmpayuu. Annomponus Kuciopooa u cepwvl. 3HAKOMCMEO C 00paszyamu NpUpoOHbIX
cynbduoos, cyrvpamos.

Jlabopamopuvie onvimul. Pacnosnasarnue cynohuo-, cyivhum- u cyivham-uonos 8 pacmeope
Ipakxmuueckas paboma. Pewenue sxcnepumenmanvhulx 3a0ay no meme «Kuciopoo u cepay.

Tewma 5. Azot u pochop (9 u)

A3zot u docdop. [TonoxeHne B MepHOINUECKON CUCTEME XUMUYECKHUX JIEMEHTOB, CTPOCHUE HX
aTOMOB. A30T, (pM3MYECKHe ¥ XMMHYECKHUE CBOWCTBA, MOJIyUeHUE W MpuUMeHeHue. KpyroBopor
azota B mpupoge. Ammuak. dusnueckne U XUMHUYECKHUE CBOICTBA, MOMYy4YeHHE, TPUMEHEHUE.
Conn amMoHus. A30THast KHCJIOTa M ee CcBOMCTBA. OKHUCIUTEIbHBIE CBOMCTBA a30THOW KHCIIOTHI.
[Tomyuenue a30THON KHUCIOTHI B Jabopartopun. XHUMHUECKHUE PEAKIMH, JIeXKallhe B OCHOBE
MOJTyYEHUST @30THON KHUCIIOTHI B TpoMEBIIeHHOCTH. [Ipumenenue. Comm. A30THBIC y100OpeHUs.
dochop. Ammorpornus. Dusmueckne W xummuyeckue — cBoictBa. Okcua  ¢ocdopa (V).
®dochopHast KUCIIOTa, €€ CONH U y100peHusl.

Hemoncmpayuu. Ilonyuenue ammuara u e2o pacmeopenue 6 ode. O3HakomieHue ¢ obpasyamu
NPUPOOHBIX HUMPAmos, ocghamos.

Jlabopamopuvie onwvimul. B3zaumooeiicmsue coneti ammoHusi co wenowamu. O3Haxomnenue c
A30MHBIMU U POChHOpHBIMU YOOOPEHUAMU.

Ilpakmuueckasa pavoma Ne5. Ilonyuenue anmuaxka u uzyuenue e2o ceoucme.

Pewenue 3a0au na onpeoenenue maccosoii (06vEMHOLU) 00U 8bIXO0A NPOOVKMA pPeaKyuu om
meopemuyecKu 803MONHCHOZO0.

Tema 6. Yriepoa u kpemHuii (8 1)

VYrnepon u kpemHuil. [lonoxxeHne B NEpUOAMYECKON CHCTEME, CTPOCHHE ATOMOB. YTIIEPOI.
Annorponusi. @u3MUECKMe W XUMHUYECKUE CBOMcTBa yriepona. AjcopOuus. YrapHbIi ras.
VYrnekucnelif ra3. YronbHas KUcioTa U ee coiu. KadecTBeHHas peakius Ha KapOOHAT — MOHBI.
Kpyrosoport B nipupoze.

Kpemuuii. Oxcua kpemuus (1V). KpemHueBas kuciora u ee Colu.

Crexkiio. I{lemeHT.



Hemoncmpayuu. Kpucmaniuueckue pewemku aimaza u epaguma. 3HaKomMcmeo ¢ obpasyamu
NPUPOOHBIX Kapbonamos u cunukamos. O3HaKoMAeHue ¢ pa3IudHbIMU 6Uoamu MONnIued.
O3HaxomaeHue ¢ uUOamu cmexid.

Jlabopamopnvie onvimvl. O3HaKOMIEHUE CO CBOUCMBAMU U 83AUMONPEBPAUYEHUAMU KAPOOHAMO8
u euopoxkapbonamos. Kauecmsennwvie peakyuu na kapoonam- u CUIUKAM-UOHDBL.

Ilpakmuueckasa paooma Ne6. Ilonyuenue oxcuoa y2nepooa (IV) u uzyuenue eco ceoiicme.
Pacno3nasanue kapoonamos.

Pewenue 3a0au na eviuucienue maccwl Uiy 00bémMa NPOOYKmMa peaxyuu no U38eCmHOU macce
U 00BEMY UCXOOHO20 BeUjeCmBa, CO0ePIHCAULe20 NPUMeCHU.

Koumponvnasa paooma Ne2 no meme «Hememannwiy.

Tema 7. O6mue cBoiictBa MetamuioB (11 )

Mertamibl. [lonoxeHne B NEPUOAMYECKOM CUCTEME, CTPOCHHE aTOMOB. MeTarundeckasi CBs3b.
Odusnyeckue CBOWCTBA. Psij akTHUBHOCTHM MeETayuIOB. CBoOiMcTBa MeTayioB. OOmme crnocoObl
nosyyeHusi. CrijiaBbl METaJIOB.

[[{enounsle MeTamibl. [lonoxxeHne B MEPUOIUYECKON cUCTEME, CTpOeHHE aTOMOB. Du3nueckue
1 xuMHu4deckue cBoiictBa. [Ipumenenne. Haxoxnenue B npupoe.

[[{enouno3zemenbHble MeTauibl. llookeHne B MEPUOAUYECKON CUCTEME, CTPOCHUE aTOMOB.
®usnueckue U xumudeckue cBoictBa. lIpumenenume. Haxoxnenue B npupone. Marnuil u
KaJbIui, UX BaXKHEHINE coeAMHEHU. JKEeCTKOCTh BOBI U CIIOCOOBI €€ yCTpaHEHHUSI.
Amomunuii. [lonoxxeHne B NEPUOIUYECKON CUCTEME, CTpOEHHME aToMOB. Pusznueckue u
xumuueckue cpoiictBa. [Ipumenenme. Haxoxnenue B mpupone. AMOTEpHOCTh OKCHIA U
TUAPOKCH/IA aTFOMUHHUS.

Kenezo. IlonoxxeHne B NEPUOJUYECKON CHCTEME, CTpoeHue aroMoB. Duznueckue u
xumudeckue coictBa. [Ipumenenune. Haxoxxnenwe B mnpupozae. Baxueimme coeauHEHUs
Kenesa: okcuapl, ruapokcuanl u conu skene3a (1) m xxeneza (111). KauecTBennas peakiust Ha
HOHBI.

Hemoncmpayuu. 3naxomcmeo ¢ obpazyamu 6adCHeUwux coiel Hampus, Kauus, APpUpoOHbIX
COeOuHeHUll Kanbyus, pyoamu dxcene3d, COeOUHeHusMU anomMunus. Bzaumooeticmeue wenounwix,
WeNOYHO3eMeNbHbIX MEMAN08 U antoMunus ¢ 6000u. Cowcueanue diceneza 8 KUCI0pooe U Xiope.
Jlabopamopnvie onvimvl. [lonyuenue eudpokcuoa anoOMuHusi U 63aumooelcmeue e20 ¢
kucromamu u wenoyamu. Ionyyenue cudpoxcuoos sxceneza(ll) u (IIl) u e3aumooeiicmsue ux c
KUCTOMAMU U Wea04amu.

Ilpakmuueckaa paboma Ne7. Pewenue y3xcnepumenmanvbnovix 3aoau no meme «Memannvl u
UX COCOUHEHUAN.

Konmponvnas pavoma Ne3 no meme «Obugue ceoiicmea memannoe»

Pa3nen 3. KpaTkuii 0030p BaskHelIIMX OPraHU4YeCKUX BellecTB.

IIpeamer oprannueckod xumuu. Heopranumdeckue u OpraHMYECKHE COCOUHEHUS. YTIEpPOI —
OCHOBa JKM3HM Ha 3emsie. OCOOEHHOCTH CTpPOEHHMs aTomMa yriepoja B OpPraHMYeCKHX
COCTMHEHUSX.

VYraeBogoponsl. [Ipenenbubie yrieBopopoasl. MertaH, 3taH, nponad. CTpyKTypHbIe (HOpMYIIbI
YTJIEBOAOPOAOB. ['OMONOrnYecKnid psii IpeneabHbIX yIriaeBoA0po10B. I'oMonoru. dusnueckue u
XUMUYECKHE CBOMCTBA NIPEAEIBHBIX YIVIEBOJOPOAOB. Peakuuu TOpeHHME U 3aMEIIEHUs.
Haxoxnenue B npupone. IIpumenenue.

HenpenensHble yrieBoaopoabl. DTHWIECHOBBIM psii HENPEAEIbHBIX YIVIEBOJOPOIOB. IJTHUIIEH.
®dusnueckue M XUMUYECKHE CBOMCTBAa JTWieHa. Peaknms mnpucoenuHeHus. KaudecTBeHHbIE
peaxkuuu. Peakuusa nonumepusanuu. [Honmudtunen. [lpumenenue stuieHa.

AIIETHIICHOBBIN  psANl  HEMpENeTbHBIX yriaeBOAOpoaoB. AreruieH. CBOICTBa aleTHIICHA.
IIpumeHeHue.



[TpousBoaHbie yriaeBogopoaoB. KpaTkuii 0030p OpPraHUYECKUX COSAMHEHUI: OJHOATOMHBIC
CIUpPThI, MHOrOaTOMHBIE CIIUPTHI, KAPOOHOBBIE KUCIOTHI, CI0KHBIE d(DUPBI, KHUPBI, YIIIEBOIDI,
AMUHOKUCJIOTHI, Oenku. Pons 6€TKOB B opranmusme.

[TonsiTe 0 BBICOKOMOJEKYJSPHBIX BemlecTBax. CTpyKTypa IMOJMMEPOB: MOHOMEp, MOJIHMED,
CTPYKTYpHOE 3BEHO, CTETEeHb MOJTUMEPU3AIIIH. [TomuaTHITeH, MOJIUTIPOTTUIICH,
MOJIMBUHUIIXJIOPU.

Hemoncmpayuu. Mooenu monexyn opeanuieckux coeOuHeHutl, cxemvl, madauybl.

Topenue yene6000po006 u oonapysicerue npooyKmos ux 20peHusl.

Obpa3zyvl Heghbmu u NPOOYKMO8 ux nepepabomu.

Buoeoonwvimul no ceoticmeam oCHOBHBIX KIACCO8 8euecms.

Pacuemnvie 3a0auu. Ycmanoenenue npocmetiuieti popmynsl eujecmea no Macco8blm OOAM
91eMEeHMO8.

TemaTHyeckoe NJIAHUPOBAHUE

Ne Tema ypoka
ypo
Ka
IToBTOpEHHE OCHOBHBIX BONPOCOB Kypca 8 kiacca (5 u)

1 | [leproauueckuii 3aKOH U MEPUONYECKAS] CUCTEMA XHUM. JIEMEHTOB
J1. 1. MeHnieneeBa B CBETE CTPOCHUSL aTOMOB

2 | Xumuueckas cBsi3b. CTPOCHHE BEIISCTBA

3 | OcHOBHBIE KJIacChl HEOPTAHUYECKUX COCTMHEHUI: X COCTaB,
KJIacCUu(PUKALH

4 | OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COSIMHEHMI: UX CBOMCTBA

5 | Pacuérpl mo XUMHUYECKUM YPaBHEHUSIM

Pa3nes 1. MHoroo6pa3sue xumnuyecknx peakuuii (18 1)

6 | Tema 1. Knaccugurxayus xumuyeckux peaxyuii (6 u)
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

7 | Peakium coeuHeHus1, pa3iokKeHUs, 3aMELIeHUs U 0OMeHa C TOUKU
3peHus OKUCIIEHUS U BOCCTAHOBJICHUSI.

8 | TennoBoii 3¢h(heKkT XUMUUECKUX peakiuii. K30 - U
sHAoTepMuueckue peakuun. Jlaboparopuas padora «TemnoBoi
3ppeKT XMMHUYECKHX peaKuuii. JK30TepMUYeCKHe PeaKLMH.
JHI0TepMHUYECKHEe PeaKIMI» ¢ UCI0/Ib30BaHneM U (poBoii
Ja0opaTopuu N0 XMMHUM.

9 | CkopocTb xuMHYecKHX peakiuil. [leppoHauanbHble IPEACTAaBICHUS O
KaTajuse.

10 | lIpakTuyeckas padora Nel. U3ydyeHue BIAMSIHUS YCJIOBHUH
NPOBECHUS] XUMHYECKOH peaKuu Ha eé CKOPOCTb.

11 | O6paTumebie 1 HEOOpaTHMBbIEC peakiuu. [[OHITHE 0 XUMUYIECKOM
PaBHOBECHH.

12 | Tema 2. Dnexmporumuueckas ouccoyuayusi (12 1)

CymHocTh nponecca 3JIeKTPOIUTHYECKON AUCCOLUALINH.
JlabopaTopHas padora «Peaknum HOHHOro0 0O0MeHa» ¢




HCII0JIb30BaHMEM HHM(POBOii 1a00paTOPUH 0 XUMHH.

13

DIEKTPONUTHYECKAs JUCCOLMALINS KUCIIOT, OCHOBAaHUM U COJICH.

14

Cnabpie U CUITbHBIE JIEKTPOIUTHL. CTETIeHb TUCCOLUALIAH.
JlaGopaTopnasi pa6ora «Peakiun noHHOro oomMeHa. U3yuenue
CBOWCTB CWJIBHBIX H ¢JIA0BIX JIEKTPOJIUTOBY € HCIOJIH30BAHUEM
uudgpoBoii 1ad0paTOPUM MO0 XUMHH.

15-
16

Peakuuu noHHOTO 0OMEHA M YCJIOBUS UX MPOTEKAHMUS.
JlabopaTopHas padora «¥Y cJJOBUSA NPOTEKAHUA PeaKIii HOHHOIO
o0MeHa. BiiMsiHue TeMIepaTypbl Ha IMCCOLUALNIO» € HCI0JIb30BAHUEM
1M (ppoBoii JIaOOPATOPHHU N0 XUMHUH.

17-
18

XUMUYECKUE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COEIMHEHUI B CBETE MPECTABICHHIA 00 3IIEKTPOIUTHIECKOM
aucconranii 1 OKUCIUTCIbHO-BOCCTAHOBUTCIILHBIX PCAKIUAX.

19

IMapponus coneii. JlabopaTtopuasi padora «OnpenesieHue ypoBHs
pH pa3HbIX pacTBOpPOB» ¢ HCIOJIL30BaHUEM LM (POBOii
Ja00paToOpUU MO XMMHUM.

20

IIpakTnyeckas padora Ne2. PenieHue d3KCIePUMEHTATBHBIX
3ajga4 mo teMe «CBOHCTBAa KHCJIOT, OCHOBAHHUI M CoJIell KakK
3JIEKTPOJIUTOBY.

21

Pacuémol no ypasnenusim xum. peaxyutl, eciu 00HO U3 8ewecms 0aHo
8 usovimre.

22

O06o001enre u cucTeMaTu3arys 3HaHui 1mo Temam «Knaccudukarus
XUMUYECKHUX PEAKIUN» B «DIICKTPOTUTHICCKAS TUCCOITHAIUS.

23

KounrpoabHnas padora Ne 1 mo remam «Knaccupukanus
XHUMHYECKHX PeaKkuuin» U «DJIeKTPOJIUTHYECKAS TUCCOIHAIU.

Pasnen 2. Muorooopasue Bemectn (38 4)

24

Tema 3. I'anocenwvi (4 u)

OOm1ast xapakTepucTHKa HeMeTau1oB. [1ookeHne rajJoreHoB B
NepUoINYecKoil Tabnulle U cTpoeHue ux aroMoB. CBONCTBa,
IIOJIy4YE€HUE U IPUMEHEHHE rajoreHos. Xuop. JI. O. Ne 2.
3nakomcmeo ¢ obpaszyamu nPUPoOOHsIX CoeOUHeHUL HeMemailo8
(xnopudamu, cyrvuoamu cyrvpamamu, HUMpamami)

25

XI0pOBOAOPO/: MOJTYUYEHHUE U CBOMCTBA.

26

Consinas kucnora u e€ conu. J1.O. Ne 3. Kauecmeennas peaxkyus Ha
xnopuo-uon JlaboparopHasi padora «3ydyeHue peakuuu
HelTpaJIu3aluy HA IPUMepe B3aUMOAeHCTBUA IHAPOKCHAA
HATPHS C COJAHOM KMCJIOTOW) C MCIO0JIb30BaHUEeM LM (ppoBOi
J1abopaTopuy MO XUMHUH.

27

IpakTuyeckas padora Ne3. IlosryyeHue COJIAHON KUCTOTHI U
U3yyeHue e¢ CBOMCTB.

28

Tema 4. Kucnopoo u cepa (6 u)

[TonosxxeHue KUCIOPOJa U CEPbI B IEPUOIUUECKON CUCTEME
XUMHUYECKUX AJIEMEHTOB, CTpOoeHHE X aroMoB. Cepa.
JlabopaTopHas padora «Pu3nyeckne CBOWCTBA AJUIOTPONMHBIX




MOAU(PUKALMH CepbD» ¢ HCNOJIb30BAaHUEM LU (PPOBOit
JabopaTopuy Mo XUMHUH.

29 | CepoBomopon. Cynbdusl.

30 | Okcun ceps (IV). CeprucTas KucioTa v €€ COJIH.

31 | Okcun cepsr (VI). Cepnas kucnota u e€ conu. J1.O. Ne 4
— HeKomopble XuM. C80UCMBA CEPHOU KUCTIOMbL,
- KauecmeeHHas peakyus Ha cyib@am-uoH

32 | OxucnuTenbHble CBOWCTBA KOHIEHTPHUPOBAHHOM CEPHOM KHCIIOTHI.

33 | IlpakTnyeckasi padora Ned, Pemienne 3KCIiepuMeHTAIbHBIX
3amay4 no teme «Kucaopona u cepay.

34 | Tema 5. A3om u pocghop (9 u)
[Tonoxxenue azota u pocopa B nepuoANUECKON crucTeMe
XUMHYECKHX 3JIEMEHTOB, CTPOCHUE X aTOMOB. A30T: CBOICTBA H
MIPUMCHCHHE.

35 | AMvuak. Ousznyeckre U XUMUIEeCcKHe cBoicTBa. [lomydeHue u
MIPUMCHCHHE.

36 | IlpakTuyeckasi padora NeS. [loryuenne aMMuaKa u u3yueHme
€ro CBOMCTB.

37 | Comu ammonus. JI. O. Ne 5. Pacnosnasanue Kamuono8 aMMOHUSL.

38 | Pewenue 3a0au na onpeoenenue Maccogou (00bEMHOIL) 00U 8bIX00A
NPOOYKMA peakyuy om meopemuyecku 603MOHCHO20

39 | A3oTHas KucioTa.

40 | Conu a30THOM KUCIOTHIL. A30THBIE YAOOPEHHUS.

41 | ®ocdop. Amnorpomus pocdopa. CroiictBa pocdopa.

42 | Okcun dpocdopa (V). Dochopras kucnora u e€ comm. PochopHbie
ynoopenust. JI. O. Ne 6. 3nakomcmeo ¢ MuHepanibHbIMu Y000peHUIMU

43 | Tema 6. Yenepoo u kpemmuii (8 u)
[TonoxkeHue yriepoia U KPEMHHsI B IEPUOIUIECKON CUCTEME
XUMHUYECKHUX 3JIEMEHTOB, CTPOSHUE X aTOMOB. YTJIEPO/I.

44 | VrapHslii ra3, cBoicTBa, PU3HOIOrHYECKOE IEHCTBHE HA OPTaHU3M.

45 | Yruekucnelii ra3. YronpHas kuciorta u e€ conu. Kpyrosopor
yriepona B npupone. JI. O. Ne 7. Pacno3nasanue kapooHam - UOHOS.

46 | IlpakTuyeckasi padora Ne6. ITonyuenne oxcuaa yruepoaa (IV) u
u3y4eHue ero cpoiicre. PacnosnaBanne kapooHATOB.

47 | KpemHuuii u ero coenunenus. CuanKaTHas MPOMBIIUIEHHOCTh, JI. O.
MNe 8. [Ipupoonvie cunuxamol

48 | Pewenue 3a0a4 Ha 8blMUCTEHUE MACCHL UTU 00BEMA NPOOYKMA
peaxkyuu no u3eecmHoll macce uiu 06vémy UCXo0H020 eeuecmad,
cooepoicawe2o npumecu

49 | ObobuieHne U cucTemMaru3amys 1mo reme «Hemeramsny

50 | KonrpoabHasi pagora Ne2 mo teme «Hemeranab».

51 | Tema 7. Obwue ceoticmea memannos (11 u)

O6mas xapaktepructuka MeTaiioB. @usnueckue cpoiicTBa. CrijiaBbl
MetamwioB. JI. O. Ne 9. 3nakomcmeo ¢ obpazyamu Memannios u
cnuasos (paboma c KoJLIeKyusmu)




52

HaxoxaeHne MeTasuioB B IpUPoOJIe U 0OIIHE CIIOCOOBI MX TOTY4EHHUS.
[Tonsarue o meramnypruu. JI. O. Ne 10. BeimecHenue 00H020
Memania opyeum u3 pacmeopa conu

53 | XumMuyeckrue CBOMCTBA METAIIIIOB. DJIEKTPOXUMUUYECKHUH Pl
HaMpsHKEHUH METaJlIoB.

54 | llleno4yHBIe METAILIEI.

55 | Maruwuii. lllenoyno3emenbHbIe MeTaLIbL. JKECTKOCTh BOABI U
Croco0BI €€ yCTpaHeHusl.

56 | Amomunmii. Haxoxxaenue B npupose. ColicTa amromunus, JI. O.
No 11. Buaxomemeo ¢ coeOurHeHuaAMU aniOMUHUSA

57 | Keneszo. Haxoxnenne B mpupojae. CBOMCTBA xkele3a.

58 | Coenunenus xenesa. JI. O. Ne 12. 3nakomecmaeo ¢ pyoamu dncenesa

59 | [IpakTuueckasi padora Ne7. PeneHue 3kcniepuMeHTAIbHBIX
3aja4 nmo TeMe «MeTajJibl U UX COeTUHEHUD».

60 | OGoOmenue u cucreMaTu3anys mo reme «OO0IIMe CBOWCTBA
METaJIJIOBY

61 | KonrpoanHasi padora Ne3 mo Teme «O011mne cBOiicTBA METAJLIIOBY

Pasznen 3. KpaTkuii 0030p BaxkHelIIUX OpraHuyecKux BemecTn (74)

62 | Opranudeckas XUMUSL.

63 | YrmeBomoponsl. JI. O. Ne 13. 3uakomcmeo ¢ yeném, negpmoio,
npooyKmamu nepepabomku

64 | Kucnoponcoaep:kaiue OpraHn4eckue COeAMHEHUS: CIIUPTHI,
KapOOHOBBIE KUCIIOTHI, CJIOKHBIE A(UPBL, )KUPBI, YTIICBOIbL.

65 | AMUHOKHUCIOTHL benku.

66 | ITonmumepsl.

67 | UTtoroBasi KOHTpOJILHAs padoTa Ne 4,

68 | O6o0mmaromuii ypok




