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PA3JIEJ L
MJIAHUPYEMBIE PE3YJIbTATBHI YCBOEHUSI YYEBHOI'O IPEJMETA «XUMHUSI».
(IMYHOCTHBIE, METAIIPEAMETHBIE Y TPEJMETHBIE).
JIMYHOCTHBIMH pe3yjJbTaTaMHi U3YUCHUA ITPEAMETA «XUMUSD ABIIOTCA CIICAYIOIHUE YMECHUA:

[TocTeneHHO BBICTpanBaTh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PEHUE!

— OCO3HaBaTh COBPEMEHHOE MHOI000pa3ue TUIIOB MUPOBO33pEHMSI, OOIIECTBEHHBIX, PEIUTHO3HBIX,
aTEMCTUYECKUX, KYJIbTYPHBIX TPAAULIMMI, KOTOPBIE ONPEAEIIAIOT pa3Hble 00BICHEHUS IPOUCXOASILETO B MUDE;

—C yLIéTOM 9TOT0O MHOFOO6paSI/I$I IHOCTCIICHHO BBIpa6aTI>IBaTI> CBOH COOCTBEHHEIE OTBETHI HA OCHOBHEBIE
JKU3HCHHBIC BOITPOCHI, KOTOPBIC CTABUT JIMYHBIN KU3HECHHBIN OIIBIT,

— YUYUTHCA [IPHU3HABATH IIPOTHUBOPCUYHUBOCTD U HCSaBCpH_IéHHOCTI) CBOUX B3IJIAA0B HaA MUP, BO3BMOKXHOCTb UX
HU3MCHCHUA.

Y4uuThCS UCIIOJIL30BaTh CBOM B3TJISAAbI HA MUDp OJIA 00BsACHEHHS Ppa3IMIHbIX CHTyaHHﬁ, pEeIICHUS BOSHUKAIOIINX
HpO6JICM " U3BJICHYCHUSA ) XKU3HCHHBIX YPOKOB.

Oco3HaBaTh CBOM UHTEPECHI, HAXOJUTh U U3y4yaTh B yUeOHUKAX 110 pa3HbIM IpeaAMeTaM Matepuain (13
MaKCHMyMa), UMEIOLINI OTHOLLIEHUE K CBOUM HHTEPECaM.

Hcnonb30BaTh CBOM MHTEPECHI /1711 BRIOOpA MHAMBHUAYAIBHON 00pa30BaTeIbHON TPACKTOPHUH, TOTEHIUATbHON
Oyaymeit mpodeccu U COOTBETCTBYIOMIETO MPO(YUIBLHOTO 00pa30BaHHUS.

Hpno6peTaTL OIIBIT YYaCTH: B [ACJIaX, IPUHOCAIIHNX I10JIb3Y JIFOASAM.

YYuThCS CaMOCTOSITENIBHO BRIOMPATh CTUJIb MTOBEJICHUS, TPUBBIUKH, OOecreunBaronue 0e30mnacHbiii oopas
KHU3HU U COXPaHEHHUE 37J0POBbSI — CBOETO, a TAKXKe OJM3KUX JIFOJIEH U OKPYKAOIIUX.

YYnuThCSI CAaMOCTOSITENHEHO MPOTHUBOCTOATE CUTYallUsAM, IIPOBOLMPYIOIIHWM HaA MMOCTYIIKH, KOTOPBIC YIPOKAIOT
0€30MaCHOCTH U 37I0POBBIO.

Br16upate nocTynku, HalleJIeHHbIE Ha COXpaHEHHE U OepeKHOe OTHOIIEHHE K TPUPOJIe, OCOOEHHO KHUBOM,
n30erasi MPOTHUBOIOJIOKHBIX TOCTYIIKOB, IOCTENIEHHO y4ach U OCBanBas CTPATETHIO PALIMOHAIBHOTO
IIPUPOJOINOJIB30BaHUS.

VYuurtbes yoexxaaTh Ipyrux Jiroei B HeOOX0UMOCTH OBIIAJICHUS CTpaTeruell palroHalIbHOTO
MIPUPOIOIOIB30BAHUS.

Hcmonp30BaTh 3KOJIOTHYSCKOE MBIIIIICHHIE JUIA BBI60pa CTpaTerun COOCTBEHHOTO IIOBCACHHSA B KQYECTBEC OI[HOfI
N3 ICHHOCTHBIX YCTAHOBOK.

Cpeocmeom pazeumusi TMYHOCTHBIX PE3YJIbTATOB CIyXaT y4eOHbIM MaTeprall U MPOAYKTUBHBIE 3a/1aHUS
yueOHUKa, HalleJIeHHbIE Ha 6-10 JTMHUIO Pa3BUTHS — YMEHHE OLIEHUBATh [TOBEJICHUE YEJIOBEKa C TOUKH 3pEHUS
XUMHUYECKOH 0€30MacHOCTH M0 OTHOLIEHHIO K YEJIOBEKY U IIPUPO/IE.

MeTtanpeaMeTHBIMH PE3yJIbTaTaMU U3YUYCHHS Kypca « XUMHUS» SBISETCS (POPMUPOBAHUE YHHUBEPCATHHBIX
yueOHbIx neictBuit (YY]I).

Pecyniamusnvie YV/I.

CamocrosaTenbHO 00HapYKUBATh U (POPMYIHPOBATH MPOOJIEMY B KJIACCHOW U MHIUBUAYaTbHON yueOHOU
NESTEeIbHOCTH.

BriaBurath BCpCUHN PCHICHUA Hp06JICMLI, 0CO3HaBaTh KOHECUHBIN pe3yiibTar, BLI6I/IpaTL N3 IIPCVIOKCHHBIX U
HCKAaTb CaMOCTOATCIBbHO CPEACTBA JOCTUKCHHA LICTIN.



CocTaBnsaTh (MHIUBUIYAIBHO WM B TPYIIIE) TUIAH PEIICHUS TPOOIEMBbI (BBITTOJIHEHHS MIPOEKTA).
[TonOupath Kk ka0 mpodieme (3a7aue) aieKBaTHYIO el TEOPETHIECKYIO0 MOJICTb.

PaGoras o npeasnokeHHOMY U CaMOCTOSTEILHO COCTaBIIEHHOMY IUIaHY, UCIIOJIb30BaTh HApsAy C OCHOBHBIMU U
JIOTIOJTHUTENIBHBIE CPEICTBA (CIIPaBOYHAS JIMTEPATYPA, CIIOKHBIE IPUOOPHI, KOMIIBIOTED).

[1nanupoBaTh CBOIO HHAUBUAYATIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

Pabortarh 0 caMOCTOSTENIBHO COCTABICHHOMY IUIAHY, CBEPSISICh C HUM U IIEIIBIO JIEATEIBHOCTH, UCIIPABIISS
OLIMOKH, UCTIONB3YsI CAMOCTOSITENIBHO TI0/I00paHHbIe cpeAcTBa (B ToM uucie u aTepHer).

CB0O0OOTHO TTOJTB30BATHCS BEIPAOOTAHHBIMY KPUTEPHSIMH OIEHKU U CAMOOIICHKH, HCXO/Is1 U3 TIEJIH U UMEIOIIHXCS
KpUTEPUEB, pa3inyasi pe3yjabTaT U COCcOObI AeHCTBUH.

B xoje npencrasiieHus IpoekTa AaBaTh OLEHKY €0 pe3yJibTaTaM.

CaMoCTOSTEIIFHO 0CO3HABATh IIPUYKUHBI CBOCTO YCII€XAa UK HEYCII€Xa U HaXOAUTh CITIOCOOBI BbIXOJ4 U3
CUTyalluu HCYCIICXaA.

YMeETh OLICHUTD CTEIICHb YCIICHIHOCTHU cBoOcH HHHHBHHyaHLHOfI 06pa30BaTeJ’ILHOﬁ ACATCIIBHOCTH.

JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM Ka4€CTBAM U YepTaM XapakTepa («KakoB s»), ONPeNesTh HallpaBIeHUs
CBOET0 Pa3BUTHUSA («KKAKUM s XOUY CTAaThy», «YTO MHE JUIS 3TOTO HAJI0 CAETIATh)).

Cpeocmeom ghopmuposanus perynsTUBHBIX Y Y [] ciyat TeXHOIOTHS MPOOIEMHOT0 AUAjIora Ha dTare
M3YYEeHHsI HOBOTO MaTepHalia U TEXHOJIOTUS OLICHHBAaHUS 00pa30BaTENIbHBIX JOCTUKEHHUM (YUeOHBIX YCIIEXOB).

Tloznasamenvruvie YYJ/I:

AHanM3upoBaTh, CPaBHUBATH, KIIACCU(PUIUPOBATH U 0000IIATH TOHATHSL:
- IaBaTh OIpE/ICJICHUE MMOHATUSAM Ha OCHOBE U3YUYEHHOI'0 Ha PA3JIMYHBIX MpEAMETax Y4eOHOro MaTepuania;
- OCYILLIECTBJIATH JJOTHYECKYIO OIIEPALII0 YCTAHOBJICHUS POIO-BUAOBBIX OTHOIICHHUI;

- 0000111aTh MOHSTHS — OCYILECTBIIATH JIOTHYECKYIO ONEPALIMIO NTEPEX0a OT MOHATHUS C MEHBIIIUM 00BbEMOM K
MOHATHUIO C OOJIBIIUM 0OBEMOM.

CTpouTh JIOrHYECKOe paccy’KIeHNE, BKIIOYAIOIEe YCTaHOBIEHNE IPUUUHHO-CIIE/ICTBEHHBIX CBA3EH.

Co31aBaTh MOJIENH C BBIJICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTa, IPE0OPa30BbIBATH MOEIH C
LIEJIBIO BBISIBIIEHUS OOLUX 3aKOHOB, OIPECIIAIONINX JaHHYIO IPEIMETHYIO 00IacThb.

Hpe,[[CTaBJ'IHTL I/IH(I)OpMaLII/II-O B BUAC KOHCIICKTOB, Ta6J'II/ILI, CXEM, l"pa(i)I/IKOB.

[IpeoOpa3oBbIBaTH HHPOPMALMIO U3 OJHOTO BUA B IPYroi U BEIOUPATh yI0OHYO Ui cedst popMmy uxcaruu
u npezacraienus nHopmaruu. [IpeacrapiasaTs nHGopMannio B ONTUMAIBEHON (JOpME B 3aBUCUMOCTH OT
azpecara.

IToHnMas MO3HUIIMIO APYyroro, pas3jimiaTtb B €ro peynu: MHCHHUC (TO‘IKy 3peHI/I}I), A0Ka3aTCJIbCTBO (aprMeHTBI),
CbaKTI)I; TUIoOTE3bl, aKCUOMBI, TCOPHH. HJ'ISI 9TOTr0 CaMOCTOATEIIbHO UCITOJIB30BATh PA3JIMYHBIC BUABI UTCHUSA
(I/I3y‘laIOH_ICC, IMPOCMOTPOBOC, O3BHAKOMHUTCIILHOC, HOI/ICKOBOC), MPUECMBI CIIyHIAHUA.

CamMomy co3gaBaTh UCTOUHUKH MH(OpPMALIMK Pa3HOTO TUIIA U JIUIS pa3HbIX ayIUTOPUi, COOMII0NATh
MH(POPMALMOHHYIO TUTHEHY U NpaBuiia HHPOPMAIIMOHHONW O€30MaCHOCTH.

VYMeTh UCIOIb30BaTh KOMITBIOTCPHBIC U KOMMYHHUKAIIUOHHBIC TCXHOJIOTUH KaK HHCTPYMCHT IJIA JOCTUKCHU A
CBOUX IieJiel. YMeTh BHIOMpATh aJIcKBaTHBIC 33/1au€ HHCTPYMEHTAIBHBIC TPOrPaMMHO-AIapaTHBIE CPEICTBA U
CEPBHCHI.

Cpeocmeom ¢hopmuposanus no3HaBatenabHbIX Y'Y [l cioyxar yueOHbI MaTepuall U MPOJYKTUBHBIC 3aaHUs
y4ueOHUKa, HalleJIeHHbIe Ha 1—4-i TMHUM pa3BUTHS:

- OCO3HaHHe POy BemecTB (1-51 TMHUS pa3BUTHSA);



- PACCMOTPEHHUE XUMUYECKUX MTPOLECCOB (2-51 TMHUS PA3BUTHSA);

- CTIOJIH30BAHNE XUMHUECKUX 3HAHUH B OBITY (3-51 TMHUS Pa3BUTHA);

- 00BSICHEHHE MHpa C TOUKH 3PEHUS] XUMUH (4-51 IMHUS pa3BUTHS);

- OBJIaJICHUE OCHOBAMH METOJIOB €CTECTBO3HAHMUS (5-51 TMHUS Pa3BUTHS).

Kommynuxamuenvie YVJI:

OTcrauBasi CBOIO TOUKY 3pEHHUS, IPUBOIUTH apTyMEHTHI, ITOATBEPKAast X (pakTamu.

B muckyccuu ymMeTh BBIIBUHYTh KOHTPAPTYMEHTBI, Iepedpa3upoBaTh CBOIO MBICIH (BJIAJICHHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH).

Y4UTbCSI KPUTUYHO OTHOCUTHCSI K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPU3HABATH OMIMOOYHOCTH CBOETO
MHEHHUSI (€CJTM OHO TaKOBO) M KOPPEKTHUPOBATH €TO.

[ToHuMast MO3ULIKIO IPYTOro, pa3inyarh B €r0 peur: MHEHUE (TOUKY 3pEHHs ), J0KAa3aTeIbCTBO (apryMEHTHI),
(aKThI; TUTIOTE3bI, AKCHOMBI, TCOPHUHU.

YMeThb B3TJIIHYTb HA CUTYyaIlUIo C WHOU MMO3HUIHUU U JOTOBAPHUBATLHCA C JIFOAbMH MHBIX MO3HUIUH.

Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHBIX Y'Y [l cIyKaT TEXHOJIOTHS TIPOOIEMHOTO Thaiora
(moOy>KaaroImuii ¥ TOABOAAIIMI AUajor) U paboTa B MaJIbIX TPYIINax, TAK)Ke UCIOJIb30BAaHUE HA YPOKaX
3JIEMEHTOB TE€XHOJIOTUU MPOyKTUBHOTO YTCHHUS.

I[EBHTP[KJIZICCHI/IK HAYIMTCH:
* O0BSICHSATD CyThb XUMHUYCCKHUX MMPOLCCCOB U X NPUHUUIIUAIBHOC OTIIMYHUC OT (1)I/I3I/I‘-IGCKI/IX;
¢ Ha3bIBATh IIPU3HAKU WU YCJIOBUS IIPOTCKAHUA XUMHUYCCKUX peaKHHﬁ;

* YCTaHABJIMBATh NPUHAJUIEKHOCTh XUMUYECKON PEAKIIMK K OIPEIEIEHHOMY TUITY 10 OJHOMY U3
KJ1acCU()UMKALMOHHBIX MPU3HAKOB: 1) [0 YKCIy U COCTaBYy UCXOIHBIX BEIIECTB U MPOJAYKTOB pEaKkIUH (peakuu
COCJIMHEHMS, PA3JIOKEHUS, 3aMEIIIEHUs U 00MEHa); 2) 1O BBIJICJICHUIO UITH TIOTJIONMIEHUIO TETUIOTHI (PeaKiiuu
HK30TEPMHUUECKUE U FHIOTEPMUUYECKHE); 3) M0 U3MEHEHUIO CTETIEHEH OKUCIIEHUS] XUMHUECKUX AJIEMEHTOB
(peakuyy OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIE); 4) 10 0OPAaTUMOCTH Tpoliecca (peakuuu o0paTuMble U
HEoOpaTHMBbIE);

¢ Ha3bIBaThb (baKTOpI)I, BJIMAIOIIUEC HA CKOPOCTHh XUMHNYCCKUX peaxunﬁ;
¢ Ha3bIBAaTh (I)aKTOpLI, BJIMAONIUEC HAa CMCHICHUC XUMHNYCCKOTI'O PaBHOBECHUS;

* COCTaBJIATh YPAaBHEHUS JIEKTPOJIUTUYECKON JTUCCOLUAIIUHN KUCIIOT, LEI04EH, COJIei; MOIHbIE U
COKpalIEHHbIC HOHHBIE YPaBHEHUsI pEakilnii 0OMeHa; ypaBHEHHUS OKHCIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKITHIA;

¢ IPOrHO3UPOBATH MPOAYKTEI XUMHYCCKUX peaKuHﬁ Io (i)OpMYIIaM/ Ha3BaHUAM HCXOJHBIX BCUICCTB,
OIIPEACIIATh UCXOAHBIC BCUICCTBA 110 q)OpMy.]'IaM/HaSBaHI/ISIM MMPOAYKTOB pCAKIINH,

* COCTaBIIATh YPAaBHEHUS PEAKI[Nil, COOTBETCTBYIOIIMX MOCIEI0BATENBHOCTH («IETIOYKE») MPEBPaALCHHUH
HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;

* BBISIBJISITH B IIPOLIECCE IKCIIEPUMEHTA PU3HAKH, CBUJIETEIBCTBYIOIINE O MPOTEKAHUY XUMHUYECKON PEAKLINH;
* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MaCCOBOM JOJIEH PACTBOPEHHOIO BEILIECTBA,
* OIIPEACIIATh XapaKTep CPelbl BOJHBIX PACTBOPOB KHCIOT M IIEN0YEH IO U3MEHEHNIO OKPACKU UHANKATOPOB;

¢ IPOBOAUTDH KAYCCTBCHHLIC PCAKIIUU, ITIOATBCPIKAAONINEC HAJIMINEC B BOOAHBIX paCTBOpPAX BCUICCTB OTACIILHBIX
KaTHOHOB 1 aHHOHOB.

¢ ONpCACIIATh MPUHAIICKHOCTD HCOPIraHNYCCKHUX BCUICCTB K OTHOMY M3 U3YUCHHBIX KJlaCCOB/prHHI MCETAaJlJIbl
1 HEMECTAJIJIbI, OKCHIbI, OCHOBAHMs, KUCJIOTHI, COJIH,



* COCTaBJIATH (DOPMYJIBI BEIIECTB 10 MX HA3BAHUSIM;
* OIPEACIIATh BAJICHTHOCTb U CTENEHb OKUCIICHUS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBIIATh (POPMYJIbl HEOPraHUUYECKUX COEAMHEHUH 110 BAJICHTHOCTSAM U CTEIEHAM OKHCIICHHS JJIEMEHTOB, a
TaKXKe 3apsAaaM HOHOB, YKA3aHHBIM B TaOJIUIE pACTBOPUMOCTH KUCIIOT, OCHOBAHUHN M COJICH;

* 00OBSICHATD 3aKOHOMCPHOCTH U3MEHCHUA (1)I/ISI/ILICCKI/IX 1 XMMHYECKHX CBOHCTB IIPOCThIX BEIICCTB (MeTaJ'IJ'IOB u
HeMeTaJIJIOB) 1 UX BbICHINX OKCHUJOB, 06paSOBaHHBIX QJICMCHTaAMU BTOPOI'0 U TPCTHCTO MEPHUOAOB,

* Ha3bIBaTh OOIIMEC XUMUYECKHE CBOWCTBA, XapaKTEPHBIC IS TPYIIIT OKCUJIOB: KHUCIOTHBIX, OCHOBHBIX,
aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XMMUYECKHE CBOMCTBA, XapaKTEPHBIC ISl KAXKA0T0 U3 KJIACCOB HEOPTaHUYCCKUX BEIIECTB:
KHCJIOT, OCHOBAHHUM, COJICH;

* IPUBOJIUTH MTPUMEPHI PEAKIIUMA, TTOATBEPKIAIOIINX XMMUIECKHE CBOHCTBA HEOPTaHUUECKHUX BEIIECTB:
OKCHUJIO0B, KHUCJIOT, OCHOBAaHUI U COJICH;

* OIIPENIEIATH BELECTBO-OKUCIUTEID U BEIIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuusix;

* COCTaBIIATh OKUCIIUTEIHLHO-BOCCTAHOBUTEIBbHBIN OanaHC (111 M3YYSHHBIX PEaKIUil) M0 MPeJI0KEHHBIM
CXEMaM pEaKIIHiL;

¢ IIpOBOAUTD J1a60paT0pHHe OIIBITBI, IOATBCPIKAAOIIUC XUMHWYCCKHUEC CBOMCTBA OCHOBHBIX KJIACCOB
HCOPTraHNYCCKUX BCIICCTB,

¢ IIpOBOAUTD J'Ia60paTOpHHe OIIBITHI ITO IMOJIYYCHHUIO U CO6I/IpaHI/II-O l"83006pa3HbIX BCIICCTB: BOAOPO/JA,
KHCJIOpOJa, YITICKUCIIOro ra3a, aMMHaKa, COCTAaBJIATE YPABHCHUA COOTBETCTBYIOIIUX peaKHHﬁ.

I[EBHTP[KJIZICCHI/IK MOJYYHMT BO3MOKHOCTD HAYYUTHCH:
¢ COCTABJIATH MOJICKYJISIPHBIC U ITOJIHBIC HOHHBIC YPAaBHCHUS 110 COKpaHIéHHI)IM HWOHHBIM YPAaBHCHUAM,

¢ IPUBOJAUTH ITPUMCPBI peaKuHﬁ, MOATBCPIKKAAIOMIUX CYHICCTBOBAHUC B3aUMOCBA3U MCIKY OCHOBHBIMU
KJ1aCCaMHM HCOPIraHNYCCKNX BCHICCTB,

* IPOTHO3UPOBATH PE3yJIbTATHl BO3ACHCTBHS Pa3IHUHBIX (PaKTOPOB HA H3MEHEHUE CKOPOCTH XHMUYECKON
peakium;

¢ IPOTHO3UPOBATH PE3YJIbTATHI BO3ACHUCTBUS Pa3JINIHBIX q)aKTOpOB Ha CMCIICHHUC XUMHUYCCKOT'O PABHOBCCHA.
¢ IIPOrHO3UPOBATH XUMHUYCCKUC CBOICTBaA BCIICCTB HA OCHOBEC UX COCTaBa U CTPOCHUSA;

¢ IPOrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA MPOABJIATH OKUCIUTCIIBHBIC NJIM BOCCTAHOBUTCIIBHBIC CBOMCTBA C
y‘-IéTOM CTEIICHEH OKUCIICHUS 9JICMCHTOB, BXOAIIIHUX B €I'0 COCTAaB,

¢ BBIBJITH CYIIICCTBOBAHUC TeHETUYECKOM B3aMMOCBS3H MCKAY BCIICCTBAMU B PAAY: IPOCTOC BCUICCTBO —
OKCHUA — T'MAPOKCHU[] — COJIb,

¢ XapaKTCpUu3oBaThb 0ocoObIe CBOMCTBA KOHIOCHTPHUPOBAHHBIX CCpHOﬁ U a30THOM KHCJIOT,

* IPUBOJIUTH IPUMEPHI YPaBHEHUIN PEAKIIH, JeKaINX B OCHOBE IIPOMBIIUIEHHBIX CITIOCOOOB MOIY4YEHHUS
aMMUaKa, CEpHON KHUCIIOTBI, YyI'yHA U CTaJIu;

¢ OIMMCHIBATH (bmnqecm/le U XUMHUYCCKUEC MMPOLECCHI, ABIIIOIHUECA YaCThIO KPYTOBOPOTA BEHICCTB B IIPHUPOC,

¢ OpraHru30BbIBATH, IPOBOAWUTH YUCHUYCCKUC ITPOCKTEI 110 UCCIICAOBAHUTIO CBOMCTB BC€IICCTB, MMCIOIIIHUX BaXXHOC
IMPAKTUYCCKOC 3HAUYCHUC.

PA3JIEJI 2. COAEPKAHUE YYEBHOI'O ITPE/IMETA



IToBTOpenue kypca xumuu 8 kiacca (5 4). [lepuoanueckuid 3aKOH U TMEPUOIUYECKAs CHUCTEMA XHM.
anemeHToB /JI. V1. MenaeneeBa B cBETE CTPOEHUS aTOMOB. XuMuieckas cBa3b. CTpoenue BeniecrBa. OCHOBHBIE
KJIACChl HEOPraHMYECKUX COEAMHEHMH: WX cOocTaB, kiaccuukanus. OCHOBHBIE KJIacChl HEOPTraHMYECKHX
COCIMHEHMI: UX CBOMCTBA. Pacu€Thl M0 XUMUYECKUM YPaBHEHHUSM.

Hemonctpanuu. Tabnuma «Buasl cs3ei». Tadmaumna « TUITBI KpUCTATUIMYECKUX PEIICTOKY

Pa3znea 1. Muorooopa3ue xumMudeckux peaxkuuii (18 u).

Tema 1. Kmaccudukanust XumMmuyeckux peakuuit (6 u)

Knaccudukanuss XUMHYECKMX PEaKIWW, PEaKIUd COCIUHCHHS, pa3JIOKCHHsS, 3aMelleHus, oOMeHa.
OKHCIIUTENTBHO - BOCCTAHOBHUTEINIbHBbIE peakuud. OKHUCIUTENb, BOCCTAHOBUTEIb, IPOLECCHl OKHUCICHUS,
BoccTaHOBJIeHUs. CocCTaBlieHHWE YpaBHEHHH OKHCIHMTEIBHO - BOCCTAHOBHTENIBHBIX PEAKIUHA C ITOMOIIBIO
METO/JIa JIEKTPOHHOTO OanaHca.

Tennobie 23 (HEKTH XUMUUECKUX PEAKIMA. DK30TEPMUUYCCKHE U IHIOTCPMUUECKHUE PEAKIIHH.
Tepmoxumunueckue  ypaBHeHHMs. CKOpOCTb XUMHUYECKMX peakuuil. DakTopbl, BIMAIOIIME HA CKOPOCTbH
XUMHUYECKUX peakiuid. [lepBoHavambHbIe MPEICTaBICHUS O KaTaln3e.

Jlemoncmpayuu. /{lemoncmpayusi onvimos, BbIACHAIWUX 3A6UCUMOCTHb CKOPOCMU XUMUYECKUX Deakyuli om
PA3IUUHBIX haKmopos.

Tabauyvl « Obpamumsie peakyuuy, «Xumuueckoe pasrosecuey, « CKopocmb XUMUYECKOU PeaKyuuy.
Pacuemmnvie 3a0auu. Pacuemsi no mepmoxumuieckum ypasHeHusm.

Ilpakmuueckaa paboma Nel. Hzyuenue enusanus yciosuil npo6eOeHUs XUMUYECKOU peakuuu Ha eé
CKOpOCHIb.

Oo6patumbie peakiuu. [ToHATHE 0 XUMUYECKOM PAaBHOBECHH.

Tema 2. DnekTponuTudeckas guccoruarus (12 9)

XUMHYECKHE pEaKINy, UAYIIHME B BOJHBIX pAacTBOpaxX. DJIEKTPOJIUTHI U HEINIEKTponauThl. Honbl. KaTnoHs! u
aHWOHBIL. ['mapaTHas Teopusi pacCTBOPOB.

DNEKTPOIUTHYECKAST TUCCOIUAIUS KUCIOT, OCHOBaHUH, cosieil. Crnabble M CHIbHBIC 3JICKTPONHUTH. CTEIeHb
auccornanuu. Peakiiun MOHHOTO OoOMeHa. YCJIOBHS INMPOTEKAaHUs peakuii oOMeHa 10 KOHIA. XHWMHYCCKHE
CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCIMHEHHMM B CBETE MPEJCTaBICHUNU 00 JIEKTPOIUTHUYECKOM
JUCCOIIMAIIMU U OKUCIIUTENIbHO — BOCCTAHOBUTEIIBHBIX PEAKIIUAX.

[TonsiTE O THAPOIN3E COJEN.

Pacuémor no ypasnenusam xum. peaxyutl, eciu 00HO U3 ewecma 0aHo 8 u3DvIMKe.

Jlemoncmpayuu. Hcnoimanue pacmeopos eeujecme Ha 21eKmputecKyro npoeooumMocms. [[eudiceHue UoHo8 6
91eKMPUYECKoM noJe.

Jlabopamopusie onvimvl. Peakyuu oomena medxrcoy pacmeopamu d1eKmpoaumos.

Ilpakmuueckaa paooma Ne2. Pewenue jrkcnepumenmanvuvix 3aoau no meme «Ceolicmea Kuciom,
OCHOBAHUIL U CONell KAK 2JIeKMPOSIUMO08)).

Konmpononas paooma Ne 1 no memam «Knaccugpuxkayus xumuueckux peakyuinn u «1eKmpoiumudecKa
ouccouuayusy,.

Pa3nen 2. Muoroo6pa3ue BemecTs.

Tewma 3. 'anorensr (4 u)

Hemeramnbl. ['amorensl. IlonokeHue B MEPUOIUYECKOM CHUCTEME XUMHYECKHX 3JIEMEHTOB, CTPOCHHE HX
atomoB. Haxoxxnenue B mpupoe.

Du3NYECKNe U XMMUYECKUE CBOMCTBA rajloreHoB. [loyyenne u npumMeHeHre rajmoreHoB. Xiop. dusznueckue u
XUMHUYECKHE CBoMcTBa xjopa. IIpumenenme xmnopa. Xmoposomopona. dusuueckue cporcrsa. [lomydeHue.
Consnass kucnotra u ee conu. KauecTBeHHas peakuus Ha XJOpPHUJ — HOHBI. Pacro3HaBaHWE XJIOPHJIOB,
OpOMHIOB, HOUIOB.

Hemoncmpayuu. @uzuueckue ceoticmea 2anozenos. Ilonyuenue x10poeooopooa u pacmeopenue e2o 8 00e.
Jlabopamopuwie onvimsl. Pacnozunasanue consanoti Kuciomsl, X10puoos, Opomuoos, uoouodos u tiood.
Ilpaxkmuyeckas pavoma Ne 3. [lonyuenue conanoil Kucaiomosl u uzyueHue eé ceolicme.



Tewma 4. Kucnopon u cepa (6 1)

Kucnopox u cepa. Ilonoxkenne B MEPUOJMUECKON CHUCTEME XUMHUYECKUX 3JIEMEHTOB, CTPOCHHE MX aTOMOB.
Cepa. Amnotponust cepbl. Pu3nyeckre U XumMuueckue cpoiictsa. Haxoxnenue B npupope. [Ipumenenue cepsl.
CepoBonopon. CepoBogopogHast KUCI0Ta U ee cond. KadecTBeHHas peakiust Ha Cyabpua- HoHbl. OKCHII CephI
(V).

Cepnass kuciora. XHMHUYECKHE CBOWCTBA pa30aBIEHHOM U KOHLEHTPUPOBAHHOW CEPHOM KHUCIOTHI.
KauecTBeHHas peakuus Ha cyib(haT- HOHb. XMMUYECKHE pPEaKLUH, JIeXKallhe B OCHOBE IOJyUYEHHUSl CEpHOIl
KHCJIOTHI B IPOMBIIIICHHOCTH. [IpMeHeHne CepHOM KHCIOTHI.

Jlemoncmpayuu. Annomponusi Kuciopooa u cepvl. 3HAKOMCMBO ¢ 00pasyamu NpupooHsix Cyib@uoos,
cynbgamos.

Jlabopamopusie onvimwi. Pacnosuasarue cyivghuo-, cyivgpum- u cyivpham-uonos 6 pacmeope

IIpakmuueckas paboma. Pewenue sxcnepumenmanvhulx 3a0a4 no meme «Kuciopoo u cepay.

Tema 5. Azot u docdop (9 9)

A3zot u docdop. [Tonoxenue B nepuoANYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHHUE UX aTOMOB. A30T,
¢dusnveckne ¥ XMMHYECKHE CBOWCTBA, MOJNydYeHHE W MpUMeHeHue. KpyroBopor a3zora B mpupojae. AMMHUAK.
Oduznyeckue U XMMHYECKUE CBOWCTBA, MOJy4yeHHe, mpuMmeHeHue. Conu aMMOHHS. A30THas KHCIOTa U ee
cBoiicTBa. OKHUCIUTENbHBIE CBOMCTBA a30THOM KHUCIOTHL. [lonydeHme a30THOM KHUCJIOTHI B J1abopaTopumu.
XUMHUYECKUE PeaKIIMH, JIeKaIIUe B OCHOBE MOJyUYeHHUs: a30THOW KHUCIOTHI B MPOMBIILIIeHHOCTH. [IpuMenenue.
Conu. AzoTtHble y100peHHUsL.

®octop. Amnorponus. Gusndeckue u xumuueckne cporctBa. Oxcuna dochopa (V). @ochopnast kucnora, ee
COJIU U yAOOpEeHHUSI.

Hemoncmpayuu. Ilonyuenue ammuarka u e2o pacmeopenue 8 6ode. O3HakomieHue ¢ oopa3yamu npuUpoOHsIX
Humpamos, ghocghamos.

Jlabopamopuvsie onvimul. Bzaumooleiicmsue coneti aMmoHus co wenrovamu. O3HaKomlenue ¢ a30MHbIMU U
gochopuvimu yoobpenusmu.

Ilpakmuueckaa paboma Ne5. Ilonyuenue ammuaka u uzyuenue e2o c60iicme.

Pewenue 3a0au na onpeodenenue maccosoi (00vEmMHOL) 00U 6bIXOOA NPOOYKMA PEaAKyuu om meopemuiecKu
B03MOIHCHOZO.

Tema 6. Yrnepona u kpemHui (8 4)

VYrnepon u kpemuuil. [lonoxeHne B NEpUOAMYECKON CHUCTEME, CTPOEHUE aTOMOB. YTIEpoJd. AJUIOTPONUS.
dusnueckue U XMMHUYECKHE CBOWCTBA yriiepoaa. AncopOumus. YrapHblid ra3. YTIJEKUCHbIH ra3. YrosibHas
KHcioTa u ee conu. KauectBeHHast peakiusi Ha kapOoHat — MoHbl. KpyroBopot B npupoze.

Kpemunit. Oxcun kpemuus (1V). KpemHueBas kucinora 1 ee CONH.

Crexino. [lemenr.

Hemoncmpayuu. Kpucmaniuveckue pewiemku aimaza u epaguma. 3HaAKOMCmeo ¢ 00pazyamu npupooHvlx
Kapbornamos u cunukamos. O3HakomieHue ¢ paziudnHbimMu suoamu monauea. O3nakomnenue ¢ 6u0amu cmexid.
Jlabopamopnvie onvimbui. O3HaKoMAeHue CcO CEOUCMEAMU U B3AUMONPESPAUeHUAMU KapOOHaAmos U
euopoxapbonamos. Kauecmsennvle peakyuu na kapooHam- u CUTUKAM-UOHDL.

IIpakmuueckaa paboma Ne6. Ilonyyenue oxcuoa yenepooa (IV) u usyuenue e2o ceoiicme. Pacnosnasanue
Kapoonamoe.

Pewenue 3a0au Ha eviuucieHue maccol uiu 06vEMAa NPoOyKmMa peaxyuu no u38ecmHou macce uiu o0vémy
UCXOOHO20 8ewecmed, Co0epiIcaue2o npUMec.

Konmponvnas paooma Ne2 no meme «Hememanwiy.

Tema 7. OGmmue cBoiicTBa Metamuios (11 1)

Mertaiuel. [lonoxeHne B MEPHOIMYECKON CUCTEME, CTPOCHHE aTOMOB. Metamnyeckast cBA3b. PU3NYECKUE
CBOMCTBA. Ps akTHBHOCTH METaJTIOB. CBOMCTBA MeTayIoB. O01Ine criocoos! monydeHus. CriiaBbl METAJLIOB.
[llenounsie MmeTambl. [lonokeHrne B MEPUOIUIECKON CUCTEME, CTPOEHHE aTOMOB. DU3MYECKHUE W XUMHUYECKHE
ceorictBa. IIpumenenue. Haxoxnenue B mpupoze.



[Ilenouno3zemenbHble MeTaIUIbL. [loOXkEeHNEe B NMEPUOJUYECKOM CHCTEME, CTPOEHHE aTOMOB. PU3MUYECKUE U
xumuyeckue cpoucrea. IIpumenenue. Haxoxzaenue B mpupoae. MarHuil U KajablUui , UX BaKHEHIINE
coequHeHus. JKeCTKOCTh BOJIbI U CIIOCOOBI €€ YCTPaHEHUSI.

AmomuHuii. IlonoxxeHue B NEpPUOAUYECKON cHCTEME, CTpoeHHEe aToMoB. dusmueckne U XUMUYECKUE
coiictBa. [Ipumenenue. Haxoxnaenue B npupoze. AMGOTEpPHOCTh OKCHUIA U THAPOKCUIA ATFOMUHUSL.

Kenezo. [lonoxxeHue B NEPUOAUYECKON CHUCTEME, CTPOCHHE aTOMOB. PU3NUYECKUE W XUMHUYECKHE CBOKCTBA.
[Ipumenenne. Haxoxnenue B mnpupone. Baxueilmme coenuHEHUs »Keine3a: OKCUAbL, TMAPOKCHABI U COJU
xenesa (I1) u xenesa (111). KauectBennast peakiiyst Ha HOHBI.

Jlemoncmpayuu. 3Hakomcmeo ¢ 00pasyamu BAXNCHEUWUX COAel Hampus, Kaius, NPUPOOHbIX COEOUHEHULL
Kanvbyus, pyoamu icene3d, COCOUHEHUAMU antoMUuHus. B3zaumooeiicmeue wjeiouHvlx, ujei04Ho3eMeNbHbIX
Memannos u antomunus ¢ 600ou. Cocueanue dcenesd 8 KUCI0pooe U Xope.

Jlabopamopnvie onvimoi. Ilonyyenue 2udpoxkcuoa auOMUHUSL U 63aUMOOelcmeue e20 ¢ KUCIOmamu U
wenouamu. Ilonyuenue euopoxcuoos sncenesa(ll) u (Ill) u e3aumooeticmeaue ux ¢ KUCIOMAMU U WETOUAMU.
Ilpakmuueckaa padooma Ne7. PeuwieHue 3IKCnepuMeHmManbHvIX 3a0au no meme «Memannvl u ux
coeouHenun.

Konmponvnaa paboma Ne3 no meme «OQougue c60iicmea memanios»

Paznen 3. Kparkuii 0030p BakHelIIuX OpraHu4ecKnX BellecTs.

[Ipeamer oprannueckoi xumun. Heoprannueckue u opraHuyeckre COeIMHEHUs. YTJIepoJ — OCHOBA KU3HU Ha
3emsie. OCOOEHHOCTH CTPOEHHUS aTOMA yIiIepo/ia B OpraHMu4eCKUX COCUHEHMSIX.

VYrnesopopoasl. [Ipenensubie yrieBogopoasl. Meran, 3TaH, npornad. CTpyKTypHbIe (OPMYIIbI YTIEBOJOPOIOB.
I'omonornyeckuii psii NpeenbHBIX YIVIEBOAOPOAOB. l'oMosorun. @Pusznueckue M XUMUYECKHE CBOMCTBA
MpeAeNIbHBIX YIIIeBOI0POa0B. Peakinu ropenue u 3amenieHus. Haxoxnenue B npupoze. [lpumenenue.
HenpenenbHble yrieBogopoJpl. DTUIECHOBBIM pPsii HENPEAEIbHBIX YIJI€BOJOPOAOB. OTHieH. Puznueckue U
XUMUYECKUE CBOMCTBA dTWjeHA. Peakuus npucoenuHenus. KadecTBeHHble peakiuu. Peakuus
nonumepusanuu. Iommatunen. Ilpumenenue stuieHa.

ALIETUIICHOBBIN psiJl HEMIPEAEIbHbBIX YIIIeBO10poA0B. AnetuieH. CBolicTBa aueruieHa. [Ipumenenue.
[TpomsBomubie yrieBogoponoB. Kparkwii 0030p OpraHMYECKHX COCIUHEHUH: OJIHOATOMHBIC CITHUPTEHI,
MHoroaToMHbI€ CIIUPTHI, KAPOOHOBBIE KUCIOTHI, CIOXKHBIE 3(DUPBI, KHUPBI, YIIIEBOJIbI, aMUHOKHUCIIOTBI, OEIIKH.
Ponw 6enkoB B opranuzme.

[lonsTiE O BBICOKOMOJIEKYJISIPHBIX BemniecTBax. CTpyKTypa INOJIMMEPOB: MOHOMEpP, IOJUMEP, CTPYKTYpHOE
3BEHO, CTENIEHb NoauMepu3anny. [1onM3THIIeH, TOIUIIPONWIIEH, TOJIMBUHUIXIIOPHL.

Hemoncmpayuu. Mooenu monekyn opeanuyeckux coeOuHeHutl, cxemvl, madauybsl.

T'openue yene6000p0006 u obnapyicenue npoOyKmoe8 ux 20peHus.

Obpas3syvl Hegpmu u NPOOYKMos ux nepepabomxu.

Buoeoonvimul no ceoticmeam ochoenvix K1accos eeujecms.

Pacuemmnvie 3a0auu. Ycmanosanenue npocmetiwieti popmynvl geugecmea no Macco8uim O0IAM IJEeMEHMO8.

PA3JAEJI 3. TEMATUYECKOE IINTAHUPOBAHHUE YYEBHOI'O

NPEAMETA

Ne/m | HammeHnoBanue pasaesia KosanuectBo KonunuyectBo KonTtpouabnbie | IIpakTHyeckue
4acoB 110 4acoB B padoThI padoTsbl
nporpamMmme pabdouei

nporpamme
1. IToBTOpEeHue Kypca 3 5
xumuu 8 Kiaacca
2. Mmuorooopa3sue 13 18 1 2




XHUMHYECKUX PeaKkumi
3. MHoroo6pa3ue BelecTs 41 38 2 5
4. Kparkuii 0630p 10 7 1 -
BasKHEHIIMX
OpPraHn4ecKux BelecTB
Hroro 68 68 4 7
KasnengapHo-teMaTu4yeckoe IJIaHMPOBaHKME YPOKOB 10 XMMHH 9 Kiacc
(2 yaca B HezIeIIO)
Ne Ne Tema ypoka Kou-Bo Hdara
YpPOK nmoaATEMBI yacoB npoBeacHus
a I1aH dakr
1 2 3 4 5
IToBTOpPEHHE OCHOBHBIX BONIPOCOB Kypca 8 kjacca 5
1 |1 [leproanueckuii 3aK0H U IEPUOANYECKAsE CUCTEMA XUM. 3JIEMEHTOB 1
J1. 1. MeHieneeBa B CBETE CTPOCHUSI aTOMOB
2 |2 Xumunyeckas cBsizb. CTpoeHue BellecTBa 1
3 |3 OCHOBHBIE KJ1aCChl HEOPTaHMUECKUX COEMHEHUI: UX COCTaB, 1
KJIacCU(PUKALIHS
4 |4 OCHOBHBIE KJ1acChl HEOPTaHMUECKUX COCTMHEHUI: MX CBOMCTBA 1
5 |5 PacuéThl 10 XMMHUYECKHM YpaBHEHUSIM 1
Pasnea 1. MHoroo0pa3une XuMHYECKHX peaKIuii 18
6 Tema 1. Knaccugukayua xumuueckux peaxyuii 6
1 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH. 1
7 Peakiuu coeuHeHNs, pa3IoXKeHNs, 3aMELLIEHUsI 1 OOMEHa C TOUKU 1
3peHUsi OKMCIIEHHUSI 1 BOCCTAHOBJICHHUSI.
8 |3 TennoBoit 3¢ ekt XuMuUecKux peakuuid. K30 - u 1
SHAOTEPMUYECKUE PEAKIIHH.
9 |4 CkopocTb XUMHUYeCKHX peakiuil. [lepBoHauanbHble MPEeaCTaBICHHS O 1
KaTajuse.
10 |5 IIpakTnyeckas padora Nel. U3yuenune BIUsIHUS YCJIOBHI 1
NPOBe/ICHUs] XUMHYECKO# peakliii Ha eé CKOPOCTh.
11 |6 OObpatumsbie U HeoOpaTuMble peakiuu. [loHaTHE O XUMHUYECKOM 1
PaBHOBECHH.
12 Tema 2. dnexmpoaumuueckan ouccouuayus 12
1 CyurHocTh nponecca 3JeKTPOIUTHIECKON AUCCOUUALNN 1
13 DNeKTPOIUTHYECKAs AUCCOLMAIUS KUCIOT, OCHOBAHMM U COJIeH. 1
14 |3 Cnalble M cuibHbIE AMeKTPOIUThL. CTeNeHb UCCOLUAIIH. 1




15

Peakiiun nonHoro oOMeHa u ycioBus ux nporekanus. JLO. Ne 1.
Peaxyuu obmena medxncoy pacmeopamu 31eKmpoIumos

16

Peakiiun HOHHOTO OOMEHa U YCIIOBHS UX POTEKAHUS

17

XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COEIMHEHUI B CBETE MPECTABICHHIA 00 IIEKTPOIUTHIECKOM
JUCCOLMALMU U OKACIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKLIHAX.

18

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX
COCIMHCHHH B CBETE MPEICTABICHUIA 00 3JIEKTPOITHUTHICCKOM
JMCCOLMAIMU U OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKLIUSIX.

19

['maposus coneil.

20

IpakTuyeckasi padora Ne2. PemieHue 3KkcnepuMeHTATbHBIX
3ajga4 mo TeMe «CBoCTBa KHCJIOT, OCHOBAHHUIA M coJjieil Kak
3JIEKTPOJIUTOBY.

21

10

Pacuémor no ypasnenusim xum. peaxyutl, eciu 00HO U3 sewecms 0aHo
8 usovimre.

22

11

O06o001enre u cucTeMaTu3anys 3HaHui 1o Temam «Kiaccudukarus
XUMUYECKUX PEAKIUN» U « DIEKTPOTUTHUECCKAS TUCCOIHAITUSY.

23

12

Kountpoabsnas padora Ne 1 mo remam «Knaccupukanus
XHMHYECKHX PeaKkuuin» U « JIeKTPOJUTHYECKAS THCCOLHALUD).

Pa3znen 2. Muoroo6pasue Beuectn (38 1)

24

Tema 3. I'anozenwt

OO6mas xapakTeprcTuka HemeTauioB. [lonoxeHne rajioreHoB B
NepUONYECKON TabauIle U CTpoeHue ux aToMoB. CBOIICTBa,
MOJIyYEHUE U IPUMEHEHUE TallOreHoB. Xjop. JI. O. Ne 2.
3Haxomcmeo ¢ obpazyamu npupoOHbIX COEOUHEHUL HEMEeMAaNl08
(xnopudamu, cyrvudamu cyrvhamamu, HUMPAMami)

25

XJI0pOBOAOPO: MOJTYUYECHHUE U CBOMCTBA.

26

Comnsnas kucnora u €€ conu. JLO. Ne 3. Kauecmeennas peakyus Ha
X10pUO-UOH

27

IIpakTnyeckas padora Ne3. [lonyyeHue consiHON KHCIOTBI M
U3yueHue e¢ CBOMCTB.

28

Tema 4. Kucnopoo u cepa

Ilonoxenue KHCJIOpOda U CCPLI B HepHOHquCKOﬁ CHUCTEMC
XUMHUYCCKHUX 3JICMCHTOB, CTPOCHUEC NX ATOMOB. Cepa.

29

Cepoogopoa. Cynbduasbl.

30

w

Oxcup cepsl (IV). CepHuctast KUCIIOTa U €€ CONH.

[

31

Oxcup cepsl (VI). Cepnas kucnora u e€ conu. J1.O. Ne 4 —
HeKOmopble XUM. C80UCMEA CePHOU KUCTOMbL, - KA4eCMBeHHAs
peaxyus Ha cyib@ham-uon

32

OKHCIMTENBHBIE CBOMCTBA KOHLIIEHTPUPOBAHHOM CEPHOM KHUCIIOTBHI.

33

IIpakTuyeckas padora Ned. Pemienne 3KCriepuMeHTATbHBIX
3aga4 no reme «Kucaopoa u cepay.

34

Tema 5. A3om u ¢pocghop

[Tonoxxenue azota u pochopa B mepuOANIECKON crcTeMe
XUMHYECKUX 3JIEMEHTOB, CTPOCHHE UX aTOMOB. A30T: CBOMCTBA U
MIPUMEHEHUE.

35

Ammuak. @u3ndeckre 1 XUMUYeCKre cBorcTBa. [lonydenue u
IIPUMEHEHHUE.

36

IIpakTuyeckast padora NeS. I[TosnyyeHne aMMHaKa U M3y4YeHHE
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€ro CBOMCTB.

37 |4 Conu ammonus. JI. O. Ne 5. Pacno3nasanue KamuoHo8 aMMOHUS. 1
38 |5 Pewenue 3a0au na onpedenenue maccosoii (005EMHOIL) 00U 8bIX00A 1
NPOOYKMA peakyuy om meopemuyeck 603MO*CHO20
39 |6 A3oTHas KHCJIOTA. 1
40 |7 Comm a30THOM KUCIIOTHI. A30THBIE YAOOPEHUSI. 1
41 |8 Dochop. Ammorponust pochopa. CoiicTBa docdopa. 1
42 |19 Oxkcun pochopa (V). Dochopras kuciaora u e€ conn. DochopHbie 1
yaoopenus. JI. O. Ne 6. 3nakomcmeo ¢ MuHepaibHulMu Y000peHUusMU
43 Tema 6. Yenepoo u kpemnuii 8
1 [TonoxkeHue yriaeposia u KPEMHHUS B IEPUOIUIECKON CUCTEME
XUMHYECKHUX 3JIEMEHTOB, CTPOCHUE X aTOMOB. Y TJIEPOT
44 |2 YrapHblii ra3, CBOHNCTBA, (PU3HOJOTHUECKOE EHCTBUE Ha OPTraHU3M. 1
45 |3 VYruekucnsli ra3. YroapHas kuciora u e€ conu. Kpyrosopor 1
yriiepona B npupone. JI O. Ne 7. Pacnosnasarue kapOonam - UOHOS.
46 |4 IIpakTuyeckasi padora Ne6. [lonyyenne oxkcuaa yriaepoaa (IV) u 1
u3y4yeHue ero cBoicTB. PacnozHaBanme kapooHATOB.
47 |5 Kpemuuii u ero coennnenus. CuinukaTHasi IpOMBIIUIEHHOCTD, JI. O. 1
MNe 8. IIpupoonvle cunuxamol
48 |6 Pewenue 3a0au na eviuucnenue maccol uiu 00vEma NPoOyKma 1
peaxkyuu no u3eCmHolU macce uiu 06vEmy UCX00H020 8euecmad,
cooepoicawe2o npumecu
49 |7 0O000ueHne 1 cucreMarusanus 1o reme «Hemeramisn 1
50 |8 KontpoabHnas padora Ne2 no teme «Hemeraibi». 1
51 Tema 7. Oowue ceoticmea memannos 11
1 O6mas xapakrepuctuka metamioB. Gusndeckue cBoiicTBa. CriaBbl 1
MetamwioB. JI. O. Ne 9. 3nakomcmeo ¢ obpazyamu Memaios u
Cn1asos (paboma ¢ KOJLIeKYusMU)
52 |2 HaxoxneHne MeTaijioB B IpUpoe U 001Me CriocoObl UX MOTYUYEHUS. 1
[Tonsarue o meramnypruu. JI. O. Ne 10. Buimecnenue 00020
Memania Opy2uM U3 pacmeopa cou
53 |3 XUMUYECKHE CBOMCTBA METAIIOB. DIEKTPOXUMHUYECKHUMA P 1
HaIpsHKEHUH METaJIOB.
54 |4 [Ile1ouHbIE METAIITBI. 1
55 |5 Marnwnii. [llenouno3emenbHbIC MeTaLTbl. JKECTKOCTh BOIBI K 1
croco0bl €€ yCTpaHeHusl.
56 |6 Amtomunuii. Haxoxnenue B npupoae. CpoiictBa anmtomunus. JI. O. 1
No 11. 3nakomcmeo ¢ coeOuHeHUusMU ATIOMUHUS
57 |7 Kenezo. Haxoxaenue B mpupoje. CBoMcTBa Kemesa. 1
58 |8 Coenunenus xene3a. JI. O. Ne [12. 3nakomcmaso ¢ pyoamu xcene3a 1
59 |9 IIpakTnyeckas padora Ne7. Pemienne dkcnnepuMeHTAIbHBIX 1
3aja4 nmo TeMe «MeTaNabl U HX COeTUHEHHUS».
60 |10 O06006111eH1E U cucTeMaru3anud 1o TeMe «O0Iue cBoMCTBa 1
METAJIIOBY
61 |11 KonTtpoJubHnas padora Ne3 mo teme «O0mue cBOMCTBA METALIOB) 1
Paznen 3. KpaTkuii 0030p BaxHelIIMX OPraHM4eCcKMX BellecTB 7
62 |1 Opraanyeckasi XHMUSL. 1
63 |2 Yrnesogoponst. JI. O. Ne 13. 3nakomcmao c yeném, Hegpmoio, 1
npooyKmamu nepepabomku
64 |3 Kucnopoacoaepxanime opraHM4ecKue COeIMHEHUsI: COUPTHI, 1
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KapOOHOBBIE KHCIIOTHI, CJI0KHBIE 3(UPBL, )KUPBL, YTIEBOIBL.

65 |4 AMMHOKHUCIIOTHI. benku. 1
66 |5 [Tonumepsl. 1
67 |6 HToroBasi KOHTpPoJILHasi padoTa Ne 4, 1
68 |7 O06006maromui ypok 1
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