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INTAHUPYEMBIE PE3YJIbTATBI ObBYYEHMUA.
JINYHOCTHBIMH Pe3yJIbTATAMMU SIBJISIFOTCS CIEAYIOIINE YMEHUS:

- BBICTPaMBaTh COOCTBEHHOE IEIOCTHOE MHUPOBO33pEHHE:

— 0CO3HABaTh COBPEMEHHOE MHOT000pa3ue THIIOB MUPOBO33PEHUS, OOIIECTBEHHBIX,
PEJIUTHO3HBIX, aTEUCTUYECKUX, KYJIBTYPHBIX TPAAULIUNA, KOTOPbIE ONPEACIISAIOT pa3HbIe
00BSCHEHHS TIPOUCXOIAIIETO B MUPE;

— ¢ Y4€TOM 3TOro MHOT000pa3us MOCTETIEHHO BhIpabaThIBaTh CBOM COOCTBEHHBIE OTBETHI Ha
OCHOBHBI€ KU3HEHHBIE€ BOIIPOCHI, KOTOPHIE CTABUT JIMUHBIN )KU3HEHHBIHN OIIbIT;

— YUYUTHCS PU3HABATH IPOTUBOPEUMBOCTD U HE3aBEPIIEHHOCTh CBOMX B3IJISI0B HA MUD,
BO3MOKHOCTh UX U3MEHEHUS;

- YUHUTBECA HUCIIOJIB30BAaTh CBOU B3IJIAALI HA MHUP JJIA 00BACHEHHS Pa3InYHBIX CHTyaHHﬁ,
pemICHUSA BO3HUKAOIINX HpO6JIeM " U3BJICUCHUSA ) KU3HCHHBIX YPOKOB,

-0CO3HaBaTh CBOM MHTEPECHI, HAXOJUTh U U3y4aTh B yUeOHUKAX 10 pa3HbIM MpeAMeTam
MaTepuai (U3 MaKCUMyMa), UMEIOIINI OTHOILIEHNE K CBOMM MHTEPECAM;

-HCTIOJIB30BaTh CBOM MHTEPECHI IS BBIOOpA MHANBUIYaTIbHOM 00pa30BaTeIbHON TPAEKTOPHH,
NOTEHIMATIBHOM OyTy1el mpodeccun U COOTBETCTBYIOMIETO MPOPHIEHOTO 00pa30BaHMUs.

-puoOpeTaTh OMBIT YYaCTHS B JIeaX, MPUHOCSIIUX MOJIb3Y JOJSM;

-YUUTBCS CaMOCTOATCIBHO BBI6I/IpaTB CTWJIb INOBCACHUSA, ITPUBBIYKH, O6CCH€‘-II/IBaIOH_II/IC
Oe30macHbI 00pa3 )KU3HU U COXPAHEHHUE 3I0POBBS — CBOETO, & TAK)KE OJM3KUX JIIOJIeH 1
OKPYKAIOIIHX;

-YYUTbCS CAMOCTOSITEIBHO POTUBOCTOSITH CUTYAIHUSIM, IPOBOLMPYIOLIUM Ha MOCTYIIKH,
KOTOpbIE YTPOXKAIOT OE30MAaCHOCTH U 370POBBIO;

- BBIOMpATh MOCTYTIKH, HAlleJICHHbIE Ha COXpaHEHHE U OepexHOe OTHOIICHHE K IPUPOJIE,
0COOCHHO XKMBOM, N30erast MPOTUBOMOJIOKHBIX TTOCTYIKOB, IOCTETICHHO Y4ach M OCBAaUBast
CTpaTEeruio pallMoOHAIBLHOTO MPUPOIOIIOIb30BAHNS;

-Y4UTBCS YOKAATh APYTHX JIOJCH B HEOOXOAUMOCTH OBJIA/ICHHsI CTpaTeTneil parioHaILHOTO
MIPUPOAOIIOIL30BAHNS;

-HUCIIOJIb30BATh 3KOJIOTMYCCKOC MBIIIJICHUEC OJIA BBI60pa CTpaTeruu COOCTBEHHOTr'O INOBCACHUA B
Ka4yeCTBEC OI[HOfI N3 ICHHOCTHBIX YCTaHOBOK;

Cpeocmeom pazeumus INIHOCTHBIX PE3yJIbTATOB CIIYKaT Y4eOHBIN MaTepual U PO yKTHBHbIE
3aJlaHusl y4eOHUKA — YMEHHE OLICHUBATh ITOBEICHUE YEJIOBEKA C TOUKH 3PEHUS] XUMHUECKON
0€301acHOCTH 1O OTHOIICHMIO K YEeJIOBEKY U MPHUPO/IE.

MeTanpeaMeTHBIMM pe3yJbTaTaMu SIBISETCS (POPMUPOBAaHNE YHUBEPCATBHBIX YUEOHBIX
nevictuit (YY /).

Pecyiamusuvie YVII:

-CaMOCTOSITEIbHO 00HAPYKHUBATh U (POPMYITHUPOBATH MTPOOTIEMY B KIIACCHOM M MHAMBUAYATHHOM
y4eOHOM NesATeNbHOCTH;

-BBIJIBUTATh BEPCUH pEIICHUS NPOOIeMbl, 0CO3HABATh KOHEUHBIH pe3ysIbTaT, BHIOUPATh U3
MPEAJIOKEHHBIX U UCKATh CAMOCTOSITENILHO CPEACTBA JOCTUXKEHUS LIETH;

-COCTaBIIATh (MHIWBUIyAIPHO WU B TPYIIIIE) TUIAH PEIICHUS TPOOIeMbl (BBITTOJIHEHUS MPOEKTA);

-moAOupaTh K Kax0i mpobneme (3a1aue) afeKBaTHYIO € TEOPETUIECKYIO MO,



- paboTas o NPEATIOKEHHOMY U CAaMOCTOSITEIbHO COCTABICHHOMY IUIaHy, UCIIOJIb30BaTh HAPSILY
C OCHOBHBIMH H JIONIOJTHUTEIBHBIE CPEICTBA (CIIpaBOYHAS JIUTEPATypa, CI0KHBIE TPHOOPEI,
KOMIIBIOTED);

- IJJTAHUPOBATh CBOIO UHIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO;

- paboTaTh 1O CAaMOCTOSITEIHHO COCTABICHHOMY IUIaHY, CBEPSSACH C HUM H LEJNbIO JeSITeIbHOCTH,
UCTIPaBJIsAs OIIMOKH, UCTIONB3Ysl CAMOCTOSITENILHO IIOJJOOpaHHbIE CPEICTBA (B TOM YUCIIE U
WuTepHer);

-CBOOO/IHO T10JIb30BaThCsl BEIPAOOTAHHBIMU KPUTEPUAMHU OLIEHKU M CAMOOLICHKH, UCXOS U3 LIEIH
Y UIMEIOLINXCS] KPUTEPUEB, pa3iinyasi pe3yJbTaT U CIIoCOObI IeHCTBHIA;

- B XO/JI€ TIPEJICTaBJIEHUs] IPOEKTa JaBaTh OLIEHKY €r0 pe3yJibTaTaMm;

-CaMOCTOSTCIBHO OCO3HABATH IMPUYNHBI CBOCTO YCIICXa WJIK HCYCIICXAa U HAXOJUTh CIIOCOOBI
BbIX0Ja U3 CUTyallMl HEYCIICXA,

-yMETb OLIEHUTH CTEMEHb YCIEIIHOCTH CBOSH MHINBHUIYaTbHON 00pazoBaTeIbHON
JESTEIIBHOCTH;

-J1aBaTh OLICHKY CBOMM JIMYHOCTHBIM KaueCTBaM M UyepTaM XapakTepa («KakoB 51»), ONPEAEIATh
HaIpaBJIEHUS] CBOETO Pa3BUTHS («KAKUM s XOUY CTaTh», «YTO MHE IJIsl 3TOTO HAJ0 CHIENATh»);

Cpeocmeom ¢hopmuposanus peryasTUBHBIX Y Y [l ciaykaT TeXHOJIOTHs MPOOJIEMHOr0 Uanora Ha
JTamne N3y4eHns HOBOTO MaTepHraja U TEXHOJIOTHS OLCHUBAHHUS 00pa30BATEIbHBIX JOCTH)KEHUN
(Y4eOHBIX yCIIeXOB).

Hosnasamenvuvie YV/I:

AHaIN3MpOBaTh, CPABHUBATH, KJIACCH(PHUIUPOBATH U 0000IIATH TOHATHS:

- JaBaTh OIpeIeIeHUE MOHITUAM Ha OCHOBE M3YUEHHOIO Ha pa3IM4HbIX IIpeIMeTax y4eOHOoro
MmarepHaa,;

- OCYHMECTBJIATH JOTHYCCKYIO OIICpAlI0 YCTAHOBJICHHUA POAO-BHOBBIX OTHOI.HGHPIﬁ;

- 0606L[IaTB TIOHATHUA — 0cyIJ_ICCTBJI$ITI: JIOFI/I‘IGCKYIO onepaumo Hepexoua OT IIOHATHA C
MEHBIINM 00BEMOM K IOHATHIO ¢ OOJIBIINM 00BEMOM;

-CTPOUTDH JIOTUYCCKOC PACCYKACHUEC, BKIIIOYAIOIICC YCTAHOBJIICHHUC NPUYINHHO-CICACTBCHHBIX
CBsI3€;

-CO3/1aBaTh MOJIEIH C BBIICJICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTa, TPEOOPa3OBLIBAThH
MOJICIIN C IEJIBIO BBISABJICHHSI OOIIMX 3aKOHOB, ONIPEACIISIONINX TaHHYIO MMPEAMETHYIO 00J1acTh;

-TIPEJICTaBIIATh HH(OPMAIHIO B BHJIE KOHCIIEKTOB, TA0JIHUII, CXeM, TpaHKOB;

-peoOpa3oBBIBaTh HHGOPMAITUIO U3 OJJHOTO BUJA B APYTOM U BRIOUPATh YIOOHYIO NSl ce0s
dopmy dukcanmu u npencTaBieHUss UHGOPMAIMH, TPEACTABIATH HHPOPMALIUIO B ONITUMAIBLHON
¢dopmMe B 3aBUCHMOCTH OT aIpecaTa;

-IIOHUMAsl TIO3UIUIO IPYTOTo, pa3jinyaTh B €T0 peYU: MHEHUE (TOUKY 3pEHHUs ), TOKA3aTEIbCTBO
(apryMeHThl), (paKThl; TUIOTE3bI, AKCHOMBI, TEOPUH. [[J151 3TOro caMoCTOATEIHLHO NCIIOIB30BATh
pa3MuHbIC BUJIBI YTCHHS (M3ydaroliee, IPOCMOTPOBOE, O3HAKOMUTEIHHOE, TIOUCKOBOE ), TTPHEMBI
CIyILAHUS;

-caMOMYy CO3/1aBaTh UCTOYHUKH MH(POPMALIMU PA3HOTO TUIA U JIJISl pa3HBIX ayAUTOPHH,
co0iro1aTh MHPOPMAIIMOHHYIO TUTUEHY U TIpaBUiIa HHPOPMAIIMOHHON 0€30MacHOCTH;

-YMETb UCTIOJIb30BATh KOMIBIOTEPHBIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTMH KaK MHCTPYMEHT AJIs
JIOCTIDKCHHS CBOMX IIeJIel. YMETh BHIOMPATh aJieKBaTHBIC 3a/1a4€ HHCTPYMEHTAIbHbBIC
MporpaMMHO-aNMnapaTHbIE CPEICTBA U CEPBUCHI;

Cpeocmeom popmuposanus mo3HaBaTeNbHbIX Y Y [ cykat ydeOHbIN MaTepual u
MPOJYKTHBHBIC 3aJJaHus YIeOHUKa,

- OCO3HAHUE POJIN BEIUICCTB,



- PacCMOTPEHUE XUMHUUECKUX IPOLIECCOB;

- UCTIOJIb30BAHUE XUMHUECKUX 3HAHUM B OBITY;

- 00BSICHEHHE MHpPa C TOUKH 3PEHHS] XUMHU;

- OBJIAJICHUE OCHOBAMH METOJOB €CTECCTBO3HAHMSA.

Kommynuxamuenvie YVI/I:

-OTCTauBasi CBOIO TOUKY 3pEHUs], MPUBOAUTH apTyMEHTHI, MOATBEPKAast UX (paKTaMu;

-B TUCKYCCHH YMETb BBIIBUHYTh KOHTPAPTYMEHTHI, Iepepa3upoBaTh CBOIO MBICIb (BJIaJCHUE
MEXaHU3MOM SKBUBAJIIEHTHBIX 3aMEH);

-YUUTHCA KPUTUIHO OTHOCUTHCA K CBOEMY MHCHHUIO, C JOCTOMHCTBOM IIPHU3HABATH OI_HI/I60‘IHOCTB
CBOETr0 MHEHMsI (€CITM OHO TaKOBO) M KOPPEKTHPOBATH €T0;

-[IOHUMad MO3UIUI0 Jpyroro, pa3jindyatb B €ro peuu: MHCHUC (TO‘-IKy 3pCHI/IH), AJ0Ka3aTCJIIbCTBO
(aprymeHTsl), GaKThl; TUIIOTE3bI, AKCHOMBI, TEOPHH;

-YMCTb B3ITIAHYTh Ha CUTyallulo C WHOM MO3UIUU U JOTOBAPUBATHCA C JIFOAbMH NUHBIX HOSHHHﬁ.

Cpeocmeom popmuposanusi KOMMYHUKATHBHBIX Y'Y J] ciyKaT TEXHOJIOTHS TPOOIEMHOTO
nmuaora (moOy>KIaroIiid U MOABOISAIINN JUANIOT) U paboTa B MAJIbIX TPYTIAX, TAKKE
MCIOJIb30BaHUE HA YPOKAX 3JIEMEHTOB TEXHOJIOTHH MPOTYKTUBHOTO YTEHUSI.

OOyuaromuiicss HayqUTCS:
* OOBSCHATH CYyTh XUMHYECKHUX MPOIIECCOB U MX NPUHIMITHATIBHOE OTIHYHE OT HU3HICCKUX;
* Ha3bIBATh MIPU3HAKK U YCIIOBHS POTEKAHUS XUMHYECKUAX PEAKIIHIA;

* yCTaHaBJIMBATh IPUHAUIEKHOCTh XUMUUECKON PEAKLINU K ONPEAeIEHHOMY THUILY 10 OJHOMY U3
KJIacCU(UKAIIMOHHBIX MPU3HAKOB: 1) MO YHCIY U COCTaBY MCXOHBIX BEIIECTB U MPOIYKTOB
peakuu (peakiuy COSTUHEHNS, Pa3I0KEeHUS, 3aMEIICHUS U1 0OMeHa); 2) 1O BBIJCICHHUIO UITH
MOTJIOUIEHHIO TETJIOTHI (PEaKLUHU 3K30TEPMUYECKUE U SHAOTEPMUUECKHE); 3) IO U3MEHEHHUIO
CTENEHEH OKUCIIEHUS] XUMHUYECKUX AJIEMEHTOB (PEAKIIUN OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE);
4) mo oOpaTuMOCTH Tporecca (peakiuy oopaTuMble U HEOOpaTUMBIE);

* Ha3bIBaTh (DAKTOPBI, BIUAIONINE HA CKOPOCTh XUMHUYECKUX PEaKIINi;
* Ha3bIBaTh (DAKTOPHI, BIUSAIOIINE HA CMEIEHNE XUMUIECKOTO PAaBHOBECHSI,

* COCTABJIATH YPABHEHHUS MIEKTPOJINTUYECKON JUCCOLIUALIUHN KUCIIOT, IEI0YEH, COJIEH; TOTHbIE U
COKpaIlEHHbIE HOHHBIE YPABHEHUS peakiii oOMeHa; ypaBHEHUS OKUCIUTEIbHO-
BOCCTAHOBUTEIIBHBIX PEaKLUM;

* IPOTHO3UPOBATH NMPOJAYKTHl XUMUYECKHX PEaKIuil no Gpopmysiam/Ha3BaHUSIM UCXOIHBIX
BELIECTB; OIpeIesITh UCXOIHbIE BELECTBA M0 (OpMyJiaM/Ha3BaHUSIM MPOTYKTOB PEaKIIUU;

* COCTaBJIATh YPaBHEHUS PEAKIIMI, COOTBETCTBYIOLIUX MOCIEA0OBATEIILHOCTHU (KIIETIOUKE))
IIPEBPAICHUI HEOPIraHUYECKUX BEIIECTB PA3JIMYHBIX KIACCOB;

®* BBISIBJISATH B npouecce 3KCHepI/IMeHTa HpI/I3HaKI/I, CBI/IIICTGJIBCTByIOH_II/Ie (0] HpOTCKaHI/II/I
XUMHYECKON PEaKIInu;

* [IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MAaCCOBOU J10JIEH paCTBOPEHHOIO BEILIECTBA;

* ONPENIENSTh XapaKTep Cpebl BOAHBIX PACTBOPOB KUCIIOT U LIEJIOUEH M0 U3MEHEHUIO OKPACKU
WHIMKATOPOB;

¢ IPOBOAUTE KAYECTBCHHBIC PCAKIIUHN, ITIOATBECPKAAIOIME HATUYME B BOAHBIX pacTBOpax
BCIICCTB OTACIBHBIX KATUOHOB 1 aHHOHOB;

* ONPEJETATH MPUHAJIEKHOCTh HEOPTAHUYECKUX BENIECTB K OJTHOMY M3 U3YUYEHHBIX
KJIACCOB/TPYIIIT: METAIIJIbI U HEMETAJUIbI, OKCHU/IbI, OCHOBAHUS, KUCIIOTHI, COJIN;

* COCTaBJIATH (POPMYJIBI BELIECTB 110 UX HA3BAHUSM;

¢ ONpCACIAThL BAJICHTHOCTDb U CTCIICHDb OKUCJICHUS 3JICMCHTOB B BCUICCTBAX;



® COCTaBJIATH (I)OpMYJIBI HCOPTaHUYCCKUX COG,ZLI/IHeHI/Iﬁ I10 BAJICHTHOCTAM M CTCIICHAM OKUCJICHUA
AJIEMEHTOB, a TAK)KE 3apsiiaM HOHOB, YKAa3aHHBIM B TaOJIUIIE PACTBOPUMOCTH KHUCIIOT, OCHOBAHUH
U COJICH;

* O0BSCHITH 3aKOHOMEPHOCTH U3MEHEHUST (PUBNICCKUX U XUMUYECKUX CBOHCTB MPOCTHIX
BCIIIECCTB (MeTaJIJIOB u HeMeTaHHOB) M UX BBICHIUX OKCHIOB, 06pa30BaHHLIX 3JIEMCHTaAMH
BTOPOTO U TPETHETO TIEPHOJIOB;

¢ Ha3bIBAaTh 06H_II/IC XUMHUYECCKUEC CBOﬁCTBa, XapaKTCPHBIC JIA TPYIIT OKCUIOB: KUCJIIOTHLIX,
OCHOBHBIX, aM()OTEPHBIX;

* Ha3bIBaTh OOIIME XUMUYIECKIE CBOWCTBA, XapaKTEPHBIE [Tl KAXKIOTO U3 KIacCOB
HEOPraHWYECKUX BELIECTB: KUCIIOT, OCHOBAHUH, COJIEH;

* IPUBOJUTH IIPUMEPBI PEAKLIUN, TOATBEPKIAIOIIUX XMMUYECKHUE CBOMCTBA HEOPTaHUYECKUX
BEIIIECTB: OKCHIOB, KHCJIOT, OCHOBAaHMI M COJICH;

¢ OpCACIATh BEIICCTBO-OKUCIIUTEIb U BEIICCTBO-BOCCTAHOBUTCIIb B OKUCIIUTCIIBHO-
BOCCTAHOBUTCIIbHBIX PCAKIUAX;

* COCTaBJIATh OKUCIUTEIHHO-BOCCTAHOBUTENBHBIN OanaHc (U1 H3y4YEeHHBIX PEaKInii) o
IIPEIUIOKEHHBIM CXEMaM PEaKIHii;

* IpOBOAUTD na60paT0pHLIe OIIBITHI, MOATBCPKAAOIMUC XUMHYCCKUC CBOIMCTBa OCHOBHBIX
KJIaCCOB HCOPraHUYCCKHX BEUICCTB,

* IPOBOJIUTH JJAOOPATOPHBIE OMBITHI O MOTYYECHUIO U COOUPAHHUIO Ta3000pa3HBIX BEIIECTB!
BOJIOPOJ1a, KMCIOPOAA, YIJIEKUCIIOT0 ra3a, aMMHUaKa; COCTABIIATh YPABHEHUS] COOTBETCTBYIOIINX
peaKuui.

OO0y4armMiics TOTYIUT BO3MOKHOCTh HAYUUTHCS:

* COCTaBJIATh MOJIEKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHUS IO COKPAIEHHBIM HOHHBIM
YpaBHEHHUSM;

* IPUBOJUTH MPUMEPBI PEAKLUI, TOATBEPKIAIOIIUX CYILIECTBOBAHUE B3aUMOCBSI3H MEXKIY
OCHOBHBIMM KJIACCAMHW HEOPTaHUYECKUX BENIECTB;

* IPOTHO3UPOBATH PE3YJIbTATHI BO3JCHCTBUS pPa3IMUHBIX (PAKTOPOB HA N3MEHEHHE CKOPOCTH
XUMHYECKON PEaKIInu;

* IPOTHO3UPOBATH PE3YIbTATHI BO3JCHCTBUS Pa3IMUHBIX (PAKTOPOB HA CMEIICHHE XUMUYECKOTO
paBHOBECHS.

¢ IPOTHO3UPOBATH XUMUUYCCKUC CBOMCTBaA BCIIECCTB HAa OCHOBEC UX COCTaBa U CTPOCHMU,

* IIPOTHO3UPOBATH CIIOCOOHOCTD BEIIECTBA MPOSBIIATH OKUCIUTEIHHBIC MM BOCCTAHOBUTEIHHBIC
CBOICTBA C YYETOM CTEIIEHEN OKUCIIEHHUS JJIEMEHTOB, BXOSILUX B €r0 COCTAB;

® BLIABJIATH CYHICCTBOBAHUC TeHETHYCECKOM B3aMMOCBSI3H MCXKAY BCUICCTBAMU B PAOY: IIPOCTOEC
BCIICCTBO — OKCUI — I'MAPOKCUI — COJIb,

* XapaKTepH30BaTh 0COOBIE CBOWCTBA KOHIICHTPUPOBAHHBIX CEPHOM M a30THOM KHUCIIOT;

* IPUBOAMTH NPUMEPHI YPAaBHEHUN PEAKLUH, JIEKAIIUX B OCHOBE MPOMBIIUIEHHBIX CITIOCOO0B
IIOJTyYEHUsI aMMHUAaKa, CEpHOU KHMCIIOTHI, YyTyHa U CTaJIU;

¢ OIIMCBIBATH (bH?)I/I‘-IeCKI/IC U XUMHUYCCKUC HpOI_[CCCBI, SABJIAOIINUECCA YaCThIO prFOBOpOTa
BEIIICCTB B MPUPOJIC;

¢ OPpraHru30BbIBATh, MIPOBOAUTH YUCHUUYCCKHUEC IIPOCKTLI IO UCCIICAOBAHUTIO CBOMCTB BCIICCTB,
HMCEIONIUX BAXKHOC IMPAKTHYECKOC 3HAYCHHE.



II. COAEPKAHUE YYEBHOI'O KYPCA
XUMMUS 9 kaacc 6a30Bblii yPOBEHb

(68uacoB)
IHoBTOpenune kypca xumuu 8 kiacca (5 4). [leppoauueckuii 3aKOH U IEPUOANYECKAS CUCTEMA
xuMm. 3nemeHToB [[. 1. MenneneeBa B cBeTe CTpOEHMsI aTOMOB. XUMHUecKas cBsi3b. CTpoeHue
BenlecTBa. OCHOBHBIE KJIacChl HEOPTraHMYECKHX COEIMHEHUH: WX COCTaB, KiacCU(UKALUA.
OCHOBHBIE KJIacChl HEOPTraHWYECKUX COEIMHEHMM: HUX CBOMCTBA. Pacd€rbl mo XUMHUYECKUM
YPaBHEHUSIM.
Hemoncrpauuu. Tabnuma «Buasl cszeit». Tabmuna « TUIbl KPECTAITMYECKUX PEIIETOK

Pasznen 1. Muorooo6pa3ue xumudecknx peakuuii (18 4).

Tewma 1. Knaccudukamnus Xumuaeckux peakiuii (6 1)

Knaccudukanuss XUMUYECKUX pEaKIHid, pPeaKIUd COCTUHCHHsS, pPA3JI0KCHUS, 3aMEIICHUS,
oOMeHa. OKHCIUTENBHO - BOCCTAHOBUTENbHbIE peakiuuu. OKUCIUTENh, BOCCTAHOBUTEINb,
IMPOLCCChI OKHUCJIICHHUA, BOCCTAHOBJICHUA. CocraBienue ypaBHeHI/Iﬁ OKHCJIINTCJIBHO -
BOCCTAHOBUTEINIbHBIX PEAKIMi € MOMOUIbI0 METOIa JIEKTPOHHOr0 OataHca.

TemmoBsie 3 (HEKTHl XUMUYECKUX PEAKITU. DK30TEPMHUUECKUE U SHTOTEPMUUECKHIE PEaKIUH.
Tepmoxumuueckue ypaBHeHUsA. CKOPOCTh XMMHYECKHUX peakiuid. DakTopbl, BIMSIONIME Ha
CKOPOCTh XUMHUUYECKHX peakuuil. [lepBoHavaibHbIE MTPEACTABICHUS O KaTallu3e.

O6patumbie peaknun. [IoHATHE 0 XMMHUYECKOM paBHOBECHH.

Tema 2. DnexTponuTudeckas auccoruarus (12 1)

XUMHUYECKUE PeaKINK, UAYIIHME B BOJHBIX PACTBOPaX. DIEKTPOIUTHI U HEINEKTPOJIUTHI. MOHBI.
KaTtnonsl n annonsl. ['uiparHas Teopusi pacTBOPOB.

DNEKTPOIUTHYECKAs JUCCOIMAIMS KHUCIOT, OCHOBaHWii, coneil. Crnabble W CHUIbHBIC
anekTpoauTel. CremeHp aucconuanuu. Peakniuu HWOHHOTO OOMEHA. YCIOBHUS TMPOTEKAHUS
peakiuii oOMeHa J0 KOHIA. XHMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCIMHCHUI B CBETE MPEJCTABICHUN 00 JIEKTPOJMTHYECKOW JTUCCOIUAIMA U OKHCIUTEIBLHO —
BOCCTAHOBUTEIBHBIX PEAKLIUSIX.

[TonsiTHe 0 rUIpOIH3E CONEN.

Paznen 2. MHoroo0pa3ue BeecTs.

Tewma 3. l'anorenst (4 1)

Hemeramnsl. ['anorensl. IlonoxeHue B NEpUOAMYECKOM CHUCTEME XHMHMUYECKHX JJIEMEHTOB,
cTpoeHue ux aromoB. Haxoxaenue B mpupoje.

du3nYecKre U XUMUYECKHE CBOMCTBA rajoreHoB. [lonydenne u npuMeHeHne TajloreHoB. XJop.
dusnyeckue M XUMHUYECKHE CBoWcTBa xJiopa. [IpumeHeHune xiopa. XJI0pOBOAOPOA.
®usnyeckue cBorctBa. [lomyuenue. ConsiHass KucioTa U ee coiu. KauecTBeHHasl peakuusi Ha
XJIOpUJ — UOHBI. Pacno3naBanue XJIOPpUIO0B, 6p0MI/I,Z[OB, noanuaoB.

Tewma 4. Kucnopon u cepa (6 1)

Kucnopon u cepa. Ilonoxenne B NEpUOAMUYECKON CHCTEME XMMHUUYECKUX 3JIEMEHTOB, CTPOCHUE
ux aroMoB. Cepa. Amnorponus cepbl. OU3nyeckue U XUMHUYECKUE CBOMcTBa. HaxoxneHue B
npupone. Ilpumenenue cepsl. CepoBomopon. CepoBonopoaHas KHUCIOTa M €€  COJIM.
KauectBennas peaxius Ha cynbdua- nonsl. Oxcup cepol (IV).

Cepnass kucnora. XHUMHUYECKHE CBOICTBa pa30aBIeHHOW M KOHLIEHTPUPOBAHHON CEpHOM
kuciotel. KauecTBeHHast peakiuusi Ha cyinbdar- HOHBL. XUMHUYECKHE DPEaKIHH, JIekKallue B
OCHOBE II0JIy4YEHHsI CEPHOM KHUCJIOTHI B IPOMBILUICHHOCTU. [IpuMeHeHne cepHOM KUCIIOTHI.

Tema 5. Azot u docdop (9 1)

A3zot u pocdop. [onoxxeHne B MEPUOTUIECKON CUCTEME XMMUYECKUX DJIEMEHTOB, CTPOCHHE X
aTOMOB. A30T, ()M3MUYECKHE U XUMUYECKHE CBOICTBA, MONTy4YeHHE W NpuMeHeHue. Kpyrosopor
azora B npupoae. AMmuak. dusznueckne U XMMUYECKUE CBOMCTBA, MOJYy4YEHHUE, TPUMEHEHUE.



Conu aMMoHUsA. A30THasi KHCIIOTa U €€ CBOMCTBA. OKUCIUTENbHBIE CBOMCTBA a30THOM KUCIIOTHI.
[Tonyuenue a30THOM KHUCIOTHI B jabopaTopuu. XUMHUYECKHUE PEaKIMU, JIEKAIIie B OCHOBE
MOJTyYeHUST A30THON KUCIOTHI B MpoMbIuieHHOCTH. [Ipumenenne. Conu. A30THBIE yI00peHUsI.
®dochop. Amnorpornms. Dusmyeckue u xumuueckwe  cBoiictBa. Oxcunm dochopa (V).
dochopHast KHCI0Ta, €€ COIH U YA0OpeHHs.

Tema 6. Yrnepon u kpeMHUH (8 1)

Yraepon u kpemuuid. [lonokeHne B MEPHOIMYECKON CHUCTEME, CTPOCHHE aTOMOB. YTJIEPO/I.
Annorponus. du3nUYeCKHe M XMMHUYECKHE CBOWCTBa yriepoia. AncopOuums. YTapHbIil ras.
VYriekucnplii Ta3. YroapHas KUCJIOTa U ee coiii. KauecTBeHHast peakiusi Ha KapOOHAT — MOHBI.
Kpyrosoport B nipupoze.

Kpemnunii. Oxcug kpemuus (IV). KpemaneBast kuciiora u ee coju.

Crexio. I{emenr.

Tema 7. Obumme corictBa MeTayios (11 )

Mertannel. [lonoxkenne B NMEPUOIUYECKON CHUCTEME, CTPOCHUE aTOMOB. MeTamindeckas CBS3b.
Odusnyeckue CBOWCTBA. Psii aKTUBHOCTH METAJIOB. CBOMCTBa MeTawioB. OOmme crocoObl
nosrydeHusi. CriiaBbl METaJIOB.

[Ilenounbie Metaiel. [lonokeHne B MEPUOJUUYECKON CUCTEME, CTPOEHUE aTOMOB. PU3HUECKHE
1 xuMuueckue cBoiictBa. [Ipumenenne. Haxoxnenue B npupoe.

[Ilenouno3zemenpHble MeTaiUibl. [loyOKEHHE B NEPUOAMYECKOM CHUCTEME, CTPOCHHUE aTOMOB.
®dusznyeckne W XxuMmudeckue cpoiicTBa. [Ipumenenue. Haxoxaenue B mpupoge. Marnuii u
KaJbIUi , UX BaXKHEHHe coenuHeHus. JKeCTKOCTh BOJIBI M CITIOCOOBI €€ YCTPaHEHUSI.
Amomunnii. TlonoxeHne B NEPUOAUYECKON CHUCTEME, CTpOoeHHE aToMoB. Dusznueckue u
xuMuyeckne cBoiictBa. [Ipumenenne. Haxoxnenue B mpupone. AMQOTEpHOCTh OKCHIA U
TUAPOKCH]IA aTFOMHUHMSL.

Kenezo. IlonoxkeHne B NEPUOJUYECKON cHcTeMe, CTpoeHue aroMoB. Dusmueckue U
xumuueckue cpoiicTtBa. [Ipumenenue. Haxoxnenuwe B mpupone. Baxuelmue coenqrHEHUS
JKene3a: OKcuabl, ruApokcuabl U comu kenesa (I1) u xenesa (I1I). KauecTtBennast peakuus Ha
VOHBI.

Paznen 3. KpaTkuii 0030p BaxkHeHIIUX OPraHuYeCKUX BellecTB.

IIpeamer oprannueckor xumuu. HeopraHuueckue M OpraHU4eCKUE COCIMHEHMs. YIIIEpOa —
OCHOBa JXKM3HM Ha 3emiie. OCOOEHHOCTH CTpOEHHsI aToMa YIJepoja B OpraHMYeCKHUX
COCIMHECHUSIX.

Yrnesomoponsl. [Ipenenbupie yriaeBogopoabl. Metan, 3taH, nponad. CTpyKTypHbIE (OPMYJIbI
YIJIEBOAOPOAOB. ['OMONOrn4eckuil psaa npeaenbHbIX yriieBogopoaos. I'omomnoru. dusndeckue u
XUMUYECKHE CBOWMCTBA TPEIEIbHBIX YIJIEBOJOPOAOB. Peakunn TropeHHEe U 3aMElICHUS.
Haxoxnenue B npupoje. llpumenenue.

HenpenenbHble yriaeBoaopoabl. OTHUICHOBBIM Pl HEMPEAEIbHBIX YIJIEBOAOPOJIOB. DTHUIIEH.
dusnueckue M XUMUYECKHME CBOMCTBa »TWieHa. Peakuus mnpucoenuHenus. KauecTBeHHbIE
peakuuu. Peakuus nonumepusanuu. [lonustunen. [Ilpumenenue stuiieHa.

ALICTUJICHOBBIN  psiJl HENpENeNbHBIX YIJIEeBOAOPOAOB. ArmerwieH. (CBOWCTBa aleTUiIeHa.
[Ipumenenue.

[TpousBogHbIe yTaeBOMOpoAOB. KpaTkuii 0030p OpraHMYecKHX COCIWHEHUI: OJHOATOMHBIC
CupThl, MHOrOaTOMHBIE CIIUPTHI, KapOOHOBBIE KUCIOTHI, CIOXKHbBIE IPUPHI, KUPBI, YTIEBOIbL,
AMUHOKHCIIOTHI, OeTKu. Pons 6€TKOB B Opranmusme.

[ToHsiTHE O BBICOKOMOJIEKYJIAPHBIX BemecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTETEHb MOJIMMEPU3ALUH. [TonuaTunen, MOJIUTIPOTIUIICH,
MOJIMBUHUIIXJIOPUL.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne Tema ypoka KON-BO
Yyacos
1 2 3
MoBTOpPEHMEe OCHOBHbIX BOMPOCOB Kypca 8 knacca (5 4.)
1 OCHOBHbI€ KJ1aCCbl HEOPraHMYEeCKUX COeANHEHUI: NX COCTaB, KnaccudpuKkaums 1
2 OCHOBHbI€ KJ1aCCbl HEOPraHMYEeCKUX COeANHEHUI: NX CBOMCTBA 1
3 Pac4yéTtbl N0 XMMNYECKNM YPaBHEHUSAM 1
4 Meprnoanyecknii 3aKoH 1M Nepuogmyeckas CMCTeMa XMM. anemMeHTos [. U. 1
MeHpaeneeBa B CBETE CTPOEHUS aTOMOB
5 XumMunyeckas cea3b. CTpoeHue BelecTsa 1
Pasaen 1. MHoroobpasune xuMmuyeckux peakuuii (18 u)
6 Tema 1. Knaccugukauusa xuMmudeckux peakuuti (6 4) 1
OKUCUTEIbHO-BOCCTaHOBUTE IbHbIE peakumn. N1.0.N26(cMm.Mpun.)
7 Peakuumn coeaMHeHUS, pa3NoXKeHUs, 3aMeLleHMs U 0OMeHa C TOYKU 3peHUs 1
OKUCNEHMS U BOCCTAHOB/IEHUS.
8 | TennoBo 3pHEKT XMMUYECKNX PeaKLMN. IK30 - U SHAOTEPMMUYECKMNE PeaKLINK. 1
9 CKOpPOCTb XMMUYECKUX peakumit. A.3N22(cMm.Mpwun.) 1
10 | MpakTnyeckasa pabota N21. M3yvyeHne BAUAHNSA YCNOBUIN NPOBEAEHNSA XMMUYECKOM 1
peakuMn Ha e€ CKOpPOCTb.
11 | ObpaTnuMsble N HeobpaTMbie peakunn. NMoHATUE O XMMUYECKOM paBHOBECUN. 1
12 | Tema 2. Snekmpoaumuyeckas guccouuauus (12 4) 1
CyLLHOCTb NpOLLECCa INEKTPOAUTUYECKOM Anccoumaumn.a.s.N21(cm.Mpun.)
13 | DNEeKTpoIMTUYECKAs AMUCCOLMALINSA KUCIOT, OCHOBaHWUI 1 conen.n.o.Ne1(cm.Mpun.) 1
14 | Cnabble U cUNbHbIE 3N1EKTPOINTBI.N.0.N22(cM.Mpun.) CTeneHb aAMccoumaumnn.n.p. 1
N21(cm.Mpwun.)
15- | Peakumm MOHHOIro o6MeHa 1 yCIoBUA MX NpoTekaHna. n.0.N24(cm.Mpwun.) 2
16
17- | XMMMn4yecKkmne CBOMCTBA OCHOBHbIX K/1aCCOB HEOPraHMYeCKMX COeAUHEHNI B CBETE 2
18 | npeacraBneHuin 06 3NEKTPONNTUYECKON ANCCOLMALNM N OKUCSIUTENBHO-
BOCCTAHOBUTEJ/IbHbIX peakumax. 1.0.N27(cm.Mpwun.)
19 | f'maponus conen. 1
20 | M.p N22. (cm.Mpun.) 1




21 | Pacuyémel no ypaBHEHUSIM XUM. peakuul, ec/iu 0AHO U3 Bellecms AaHO B U3bbIimKe. 1
22 | O6obuleHMe 1 ccTeMaTU3almMa 3HaHUM No TeMaM «KnaccuduKkaums XMuMmn4ecKnx 1
peakumn» n «INEKTPOSIMTUYECKAS ANCCOLMaLUa».
23 | KoHTposibHasg paboTa N2 1 no TeMaM «Knaccupumkaumsa XMMUYECKUX peakumm» u 1
«INEKTPOUTUYECKAS ANCCOLMALINA Y.,
Pa3gen 2. MHoroo6pasue BewlecTs (38 u)
24 | Tema 3. FanoreHsl (4 4) 1
O6Lwwan xapaKTepncTMKa HemMeTan0B. [NoIoXKeHWe raloreHoB B NepUoanYecKomn
Tabanue n ctpoeHmne nx atoMoB. CBOMCTBA, NOJy4YEHME U NPUMEHEHME FaIOreHOB.
Xnop. A.3.N23(cMm.Mpwnn.)
25 | XnopoBogopos: nojyy4yeHme n CBOMCTBA. 1
26 | CongHas kucnota u eé conn.lonyyeHne. 1
27 | N.p N23. (cm.Mpwun.) 1
28 | Tema 4. Kucnopoga u cepa (6 4) 1
MNonokeHne Knucopoaa u cepbl B NEPUOANYECKON CUCTEME XMMNYECKUX /IEMEHTOB,
CTpoeHue nx atomMoB. Cepa.
29 | CepoBopopoa. Cynbdunapl. 1
30 | OKeungp, cepesl (1V). CepHuctas kucnota u eé conun.n.3.N24. (cm.Mpun.) 1
31 | Okeunp cepsl (VI). CepHas Knciota n eé conu. 1
32 | OkucauTenbHble CBOMCTBA KOHLLEHTPMPOBAHHOW CEPHOM KUCNOTbI. 1
33 | MNpakTnueckas pabota N24. PewleHne aKkcnepuMeHTasIbHbIX 3a4a4 no Teme «Kncnopop, 1
u cepa».
34 | Tema 5. Asom u ¢pocpop (9 4) 1
MNMonorkeHne a3oTa n docPopa B NepUOAMYECKON CUCTEME XUMUYECKMX IJIEMEHTOB,
CTPOEHME UX aTOMOB. A30T: CBOIMCTBA U NPUMEHEHMUE.
35 | AMMMaK,cBoicTBa.1.0.N29 (cMm.Mpun.) 1
36 | Mpaktnyeckas pa6ota N25. MNoayyeHne aMMmUaKka 1 M3ydeHne ero CBOMCTB. 1
37 | Conn ammoHua. J1.0.N25(cm.Mpun.) 1
38 | PeweHue 3aaa4 Ha onpegeneHue maccoBol (06bEMHoOL) AoU BbIXOAA NMpoayKma 1
peakuuu om meopemuyecku BO3MOXXHOIO
39 | A3oTHas Kucnota u ee conn n.p.N24(cm.Mpwuan.) 1
40 | A30THble yao6peHuna.n.0.N210(cMm.Mpun.) 1
41 | ®ocdop. Annotponusa pochopa. Ceorctea pocdopa. 1
42 | Okenp, pocdopa (V). PochopHas kucnota un eé conn. dochopHblie yaobpeHus. 1
43 | Tema 6. Yrnepop u kpeMHuti (8 ) 1
MNonoykeHue yrnepoaa U KpeMHUS B NEPUOANYECKON CUCTEME XUMUYECKUX
3/IEMEHTOB, CTPOEHME UX aTOMOB. Yrnepoga.
44 | YrapHbIn ras, cBoOmcTtea, G13nonorm4yeckoe AencTBUE Ha OpraHmn3Mm. 1
45 | Yrnekucabin ras. YronbHas KucaoTta u e€ conn. KpyroBopoT yranepoa B npupoje. 1
46 | MNpaktuyeckasa paborta N26. NMonyyeHune okemaa yrnepoga (IV) u nsyyerme ero 1
cBomncTB. PacnosHaBaHme kapboHaToB.
47 | KpeMHui u ero coegmHeHns. CUamMKaTHas NPOMbILINEHHOCTb., 1
48 | PelueHue 3a/a4 HA Bbl4UC/eHUe MAcchl Uu 06bEMAa NpoayKmMa peakLuu no 1
u3BecmHou macce uau 06bLEMy UCXOAHOI0 BelllecmBd, coAep KkaLlero npumMecu
49 | O606uEeHNe N cncteMaTtmsalms no Teme «Hemetanbl» 1
50 | KoHTponbHas paboTta N22 no teMe «HemeTansibl». 1
51 | Tema 7. O6ujue ceolicmBa Mmemannos (11 u) 1
O6Lag xapaktepucTMka MeTannoB. Pusmyeckme ceomctBa. CnaaBbl METAN/OB.
52 | HaxoxaeHne MeTaaioB B NPUpPoe U obume cnocobbl nx noayvyeHus. NMoHatne o 1
MeTannypruu, _
53 | XuMunyeckue coictBa Metannios. J1.0.N28(cm.Mpun.) 1




54 | lLleno4yHblie MeTannbl. 1

55 LLlenoyHO3eMeNbHble MeTabl. XKeCTKOCTb BOAbl U CNOCOOLI €€ YCTpaHEeHMA./1.0. 1
N211(cm.Mpun.)

56 | AntoMuHuin. HaxoxaeHue B npupoae. CBOMCTBA aNlOMUHUS, 1

57 | Xeneso. HaxoxaeHue B npupoae. CBoicTBa xenesa.n.0.N212(cm.Mpun.) 1

58 | CoeanHeHus xenesa. 1

59 | Mpaktnyeckas pabota N27. PellieHne aKcnepMMeHTasbHbIX 3a4a4 Mo TeMe «MeTanbl 1
U UX COeaNHEHUA»,

60 | O6o6uweHne no TeMe «Ob6LIME CBOMCTBA METANIOB» 1

61 | KoHTponbHas pabota N23 no teme «O6LMe CBOMCTBA METAJIJIOB» 1

Pasgen 3. KpaTkuit 0630p BaXKHENLLMX OpraHNYeCcKux BewecTs (74)

62 | OpraHu4eckas XxMmms. 1

63 | Yrnesogopoapbl. 1

64 | Kncnopopcoaepykalime opraHm4yeckme coegmHeHns: CNnMpTbl, KAPOOHOBbIE KMCNOTbI, 1
CNIOXKHbIEe 3OUPBbI, XKXUPbl, YTNEBOAbI.

65 | AMUHOKUCAOTbI. benku. 1

66 | Nonnmepeil. 1

67 | NtoroBas KOHTpOIbHasA paboTa N2 4., 1

68 | O6obuwatoLnin ypok 1




IMpunoxenne

PabGouyasi nporpaMmMa 1o XuMUM MCII0JIb30BaHHEM 000PYA0BaHMS LIEHTPA

«Touka pocra»

IIporpaMMa Mo3BOJISIET HHTETPUPOBATH PEAIN3yEMBIE NOAXOMBI, CTPYKTYPY U COAEpKAHHE
IpU OpraHu3anuu oOyueHHss XUMHUU B 9 Kiacce, BBICTPOEHHOM Ha 0a3e JII000ro M3 JOCTYMHBIX
yaeOHO-MeTotmYeckux koMiuiekcos (YMK).

Hcnonb3oBanue obopynoBanus «Todka pocta» npu peanuzanuu qanaoit OIl mo3sosser
CO37aTh YCIIOBUS:

C

* U paCUIMPEHUS COJEPIKAHUS IIKOJILHOTO XUMHUYECKOTO 00pa30BaHUS;

*  JUIs IOBBIIICHHSI TO3HABATEIBHON aKTUBHOCTH O0YYAIOIINXCS B €CTECTBEHHO-
Hay4YHOH 00J1aCTH;

*  JUIS Pa3BHUTHS JIMIYHOCTH PeOEHKA B Mpoliecce 00yueHHst XUMHH, €TO
crocoOHoCTeH, PopMHUPOBAHUS U YAOBIECTBOPEHUS COLUATBHO 3HAYMMBIX
UHTEPECOB M MOTPEOHOCTEI;

e IS pabOTHI ¢ OIaPEHHBIMU IIKOJIBHIUKAMU, OPTaHU3AlMN UX PA3BUTHS B
Pa3IMYHBIX 00IaCTIX 00pa30BaTENILHON, TBOPUECKON ACATEIHHOCTH.

IInanupyemble pe3yJbTaThl 0CBOCHHS Y4eOHOI0 npeaMeTa « XUMHD»
ONMCAHUEM YHHBEPCAJIbHBIX Y4eOHBIX /1efiCTBHIi, JOCTHUIAaeMBbIX

00y4aromumMmcst

Jluunocmmueoie pes3yibmambol

Obyyarowuiics NOIYUUM 03MOACHOCY 01 POPMUPOBAHUSA cledyIowux TudyHocmubix YV/I:

oTpeieNieHue MOTUBAIIMU U3yUeHUsl yueOHOro MaTepuana;

OIICHMBAaHUE yCBAMBAEMOT0 YIeOHOTO MaTepHala, HCXOIs U3 COMMABHBIX U IMIHOCTHBIX
IICHHOCTEH;

MOBBIIICHHE CBOETO 00Pa30BaTEILHOTO YPOBHS U YPOBHSI TOTOBHOCTH K U3YYCHHIO
OCHOBHBIX UCTOPUYECKHUX COOBITHMN, CBSI3aHHBIX C PA3BUTHEM XUMHH U OOIIIECTBA;

3HAHUE MPABUI OBEJCHUS B UPE3BbIUAHBIX CUTYaLIHIX;

OIICHMBAHWE COIMAIBHOW 3HAUMMOCTHU MPOQECCUl, CBA3aHHBIX C XUMHEH;

BIIaJICHHE TIPaBHJIaMU OE30MaCHOTO OOpAIeHHs ¢ XUMHUYECKUMHU BEIECTBAMH H
000pyTI0BaHUEM, TIPOSIBJICHUE IKOJIOTHIECKON KYJIBTYPHI.

Memanpeomemmnuie pezyibmamal

Pecyiamusnuvie

Obyuarowuiicst NOIY4Um 803MONCHOCIb 0151 QOPMUPOBAHUS CLEOVIOWUX PeCYIAMUBHBIX

VVI:

* IIeNIeTIONIaTaHWe,  BKJIIOYAas  MOCTAaHOBKY  HOBBIX  Ileliel, mpeoOpa3oBaHHE
MPAKTUYECKOW 3aJlayd B II03HABATEJIbHYIO, CAaMOCTOSITEJIbHBIA aHAIU3 YCIIOBHI
JIOCTMKEHHS 1IEJIM Ha OHOBE YYETA BBIJICJICHHBIX YUYUTEIEM OPUEHTUPOB JCHCTBUS B
HOBOM y4eOHOM MaTepHare;



® MJIAHUPOBAHUEC ITYTU JOCTHIKCHUA ueneﬁ;



YCTaHOBJICHHE IIEJIEBBIX IIPHOPHUTETOB, BBIJICIICHUE aTbTEPHATHBHBIX CIIOCOOOB
JTOCTIDKEHHMSI TIeJIU U BBIOOp HamOosee 3(hPeKTHBHOTO cr1ocooa;

YMEHHE CaMOCTOSATEIILHO KOHTPOJIUPOBATH CBOE BPEMsI U YIIPABIIATH UM,

YMEHHUE NPUHUMATh PEIICHUS B MPOOJIEMHON CUTYAIINH;

MOCTaHOBKA yUEOHBIX 3a/1a4, COCTABJICHHE TUIAHA U TIOCIIEI0BATEIbHOCTH ICHCTBUH;

OopraHm3alys paboyero MecTa MpH BBHIITOJTHEHUN XUMUYECKOTO IKCIIEPUMEHTA;

MIPOTHO3UPOBAHKE PE3YJIbTATOB O0yUYEHUS, OICHHMBAHHE YCBOSHHOTO MaTephaia, OIEeHKa
KaueCTBa WU YPOBHA IOJYUYCHHBIX 3HaHI/II‘/JI, KOppCKUOMA IIaHa U crocoba HeﬁCTBI/ISI npu
HEO0OXOTUMOCTH.

Llo3nasamenvhble

Obyuarowuiica nOIyYUm 03MOACHOCMY OJiA POPMUPOBAHUSA CLeOYIOUWUX NOZHABAMETLHBIX

VVIT:

* IIOWCK U BBIJEJICHHE HHPOPMALINY;

* aHanu3 ycJOBUHM M TpeOOBaHUil 3a/1a4u, BBIOOp, COMOCTABICHNE U 0OOCHOBAaHHE
criocoba peleHus 3aaa4uu;

*  BbIOOp Hanbosee H3PPEKTUBHBIX CIOCOOOB PEIICHHS 3a/1a4l B 3aBUCIMOCTH OT
KOHKPETHBIX YCIIOBUU;

*  BBIIBWKECHHE M 000CHOBaHHE TMIIOTE3bI, BEIOOP crioco0a e€ mpoBepKH;

*  CaMOCTOSITENIFHOE CO3JIaHKE aITOPUTMA JACATEIBHOCTH TIPU PEIICHUH MPOOIIeM
TBOPYECKOTO M MTOUCKOBOTO XapaKTepa;

*  YMEHHS XapaKTepHU30BaTh BEILECTBA I10 COCTABY, CTPOCHUIO U CBOMCTBAM;

*  OINHKCBHIBAHUE CBOMCTB: TBEPIBIX, XKHUIKHUX, A3000pa3HbIX BELIECTB, BHIJCICHHE UX
CYLIECTBEHHBIX ITPU3HAKOB;

* u300pakeHHe cocTaBa MPOCTEHIINX BEIIECTB C MOMOIIBIO XMMUYECKUX (POpPMYIT U
CYUIHOCTH XMMHUYECKHUX PeaKIUi ¢ HIOMOIIbI0 XUMUYECKUX YPaBHEHUIA;

* TpoBeAEHUE HAONIOJCHH, ONMMCAaHWE MPU3HAKOB U YCIOBUI TEUEHUS XMMHUYECKHUX
peakiuii, BBIIOJHEHHWE XUMHMYECKOTO JKCIIEPUMEHTA, BBIBOJIBI Ha OCHOBE aHAIN3a
HaOMIOAGHUI 3a OSKCIEPUMEHTOM, peIleHHe 3a7ay, MOJy4YeHHe XUMHUYECKOU
UHGOPMALIUU U3 Pa3IMYHBIX HCTOYHHUKOB;

* yYMEHHE OpPraHU30BbIBATh UCCIICAOBAHKE C IIETBI0 POBEPKU TUIIOTE3;

*  yMEHHE JIeJIaTh YMO3aKIIOUeHHs (MHIyKTHBHOE U TI0 aHAJIOTHH) M BBIBOJIBL;

* yMeHHue OOBEKTUBHO OLIEHUBATh MH(OPMALIMIO O BELIECTBAX U XUMUYECKUX
nporeccax, KpUTUIECKH OTHOCUTBCS K TICEB/IOHAyYHON MH(DOPMaLIUH.

Kommynuxamuesnwie

Obyuarowuiica nOIyYuUm 03MOACHOCMY OJi POPMUPOBAHUA CLEOVIOUWUX KOMMYHUKAMUBHBIX

YVI:

MIOJTHOE M TOYHOE BBIPAYKEHHE CBOMX MBICIICH B COOTBETCTBUU C 33Jja4aMH U yCIOBUIMHU
KOMMYHUKAIIHH;

a/IeKBaTHOE HCIOJIb30BAHUE PEUYEBBIX CPEJICTB AJIS YUaCTUS B AUCKYCCHU U apTyMEHTALUU
CBOEH IMO3UIMU, YMEHHE IPEJICTABIATh KOHKPETHOE CO/EpIKAaHHE C COOOIICHHWEM €ro B
NUCBMEHHOW W yCTHOM  (opme, ompeneneHue  crnocoboB  B3aUMOACHUCTBUS,
COTPYJHHYECTBO B IIOMCKE M cOOpe HH(POPMAIIH;

OIIPEJIETICHUE CHOCOOOB  B3aUMOJEICTBUS, COTPYJHMYECTBO B TIIOMCKE U cOope
nHpOpMalNK, Y4acTHe B JUaJiore, IUTAHUPOBAaHUE OOIIMX CIIOCOO0B pabOThI, POSIBIICHUE
YBKUTEIBHOT'O OTHOIICHUS K JJPYTUM YUALTHUMCS;

OTIMCaHHE COJCPKAHMUS BBIMOHAEMBIX JEHCTBUH C LIEBbI0 OPUEHTUPOBKH B TIPEAMETHO-
MPAaKTUYECKOH 1A TeFHOCTH;

YMEHUS YYUTHIBATh Pa3HbIC MHEHHS U CTPEMHUTHCS K KOOPIMHALIUN PA3IMYHBIX TTO3UIIHIA B
COTPYJHUYECTBE;



dbopMynpoBaTh COOCTBEHHOE MHEHHUE U MO3UIINIO, apTyMEHTUPOBATh U KOOPJUHUPOBATH €€
C TO3ULMSAMHM TapTHEPOB B COTPYJHUYECTBE IMpPH BbIPAOOTKE OOIIETO peIIeHHUs B
COBMECTHOH JIEATCILHOCTH;

OCYIIECTBIISATh B3aUMHBII KOHTPOJIb M OKa3bIBATh B COTPYIHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

IUTAHUPOBATH 001ME CIOCOOBI pabOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY
JEUCTBUIN MapTHEPA, YMETh YOEKIaTh;

WCIIOJIb30BaTh aJIeKBAaTHBIE S3BIKOBBIE CPEACTBA JUIsl OTOOpakeHUsI CBOMX YYBCTB, MBICIIEH,
MOTHBOB W TOTpeOHOCTEH; OTOOpakaTh B peuu (OonucaHue, OOBICHEHHE) COJACpIKAHUE
COBEpILIAEMBIX JIEHCTBHH, Kak B (hopMe TPOMKOI COLMAIM3UPOBAHHON pedH, Tak U B (hopme
BHYTPEHHEH peun;

pa3BUBaTh KOMMYHHUKAaTUBHYI KOMIIETEHIIUIO, HUCIIOJIb3Ysl CPEACTBA YCTHOM M MUCbMEHHOU
KOMMYHUKAIIUM TIpU paboTe € TEKCTaMU Yy4dyeOHHMKA M JIONOJHUTENBHOM IJUTEpaTypoil,
CIPaBOYHBIMU TAOIMIIAMHU, TPOSBIATH TOTOBHOCTh K YB)KEHUIO MHOW TOYKHU 3PEHUS MPU
00CyKJIEHIH Pe3yIbTaTOB BHIMOJTHEHHON paOOTHI.

Ilpeomemnuwie pe3ynomamut

Obyuarowuiicss Hayyumcs:

* [PUMEHITh OCHOBHBIE METOIbI TO3HAHUS: HAOIIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT;

*  OIKCHIBATH CBOMCTBA TBEPIBIX, KUIKHX, FA3000pa3HBIX BEUIECTB, BBIICISSA MX
CYIIECTBEHHBIE TIPU3HAKHY;

*  PacKpbIBAaTh CMBICI 3aKOHA COXPAaHEHHS MACCHI BEIIECTB, aTOMHO-MOJICKYIISIPHON
TEOPHH;

*  pa3nMyYaTh XUMHUYECKUE U (PU3NIECCKHE SBJICHNUS, HA3bIBATh MMPU3HAKH U YCIOBHUS
MIPOTEKAHUS XUMUYECKUX PEaKIIHiA;

* colmonaTh mpaBuiia 0€30macHoN padOThI IPU MPOBEICHUH OTIBITOB;

*  [0JIb30BaThCs JaOOPATOPHBIM 000PYIOBAHUEM U ITOCY/IOM;

*  TOJydYaTh, cOOMpaTh ra3000pa3HbIe BEIIECTBA U PACIO3HABATH HX;

*  XapakTepu3oBaTh (HU3MUECKHE U XHMHUYECKHE CBOHCTBa OCHOBHBIX KIIACCOB
HEOPTraHMYECKUX COCTUHEHUH, MPOBOAUTH OIBITHI, MOJATBEPKIAIONINE XUMUYECKHE
CBOWCTBA M3YYECHHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB;

*  pacKpbeIBaTh CMBICI TIOHSATHS  «PacTBOP», BBIUUCIISATH  MAacCOBYIO  JOJIIO
pacTBOpPEHHOTO BEIIECTBA B PAcTBOpPE, TOTOBUTH PACTBOPHI C ONpEACIEHHOM
MAacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA;

*  XapaKTepU30BaTh 3aBUCUMOCTH (PU3MUYECKUX CBOWCTB BEIIECTB OT TUIA
KPUCTAJUTMYECKON PEeIETKH, ONPENENSTh BUI XMMUUYECKOI CBSI3U B HEOPTaHUYECKUX
COCMHEHUSIX;

* pacKpblBaTh OCHOBHBIC TOJOXEHHUS TEOPUU DJICKTPOIUTUYECKON AUCCOIUAIINH,
COCTaBJISITh YPaBHEHUS JIEKTPOJIUTHUECKON JAMCCOIMAIIMU KHUCIIOT, LIeJIouei, comeit
U peaKiuii HOHHOTO 0OMeHa;

*  PacKpbIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBHUTEIBHBIX pEAKLUi, ONpeneisTh
OKHMCIMTEIb M  BOCCTAHOBUTEIb, COCTABIATH  YPaBHEHUS  OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEaKIUi;

* Ha3bIBaTh (haKTOPBHI, BIUAIONINE HA CKOPOCTh XUMHUYECKOM peakinu;

*  XapakTepU30BaTh B3aHMOCBSI3b MEX/1y COCTaBOM, CTPOCHHUEM M CBOMCTBaMU
HEMETAJJIOB U METAJIJIOB;

*  TPOBOJUTH OTBITHI 1O TMOJIYYECHUIO H N3YUYEHUIO XUMUYECKUX CBOMCTB PA3TUIHBIX
BEIIIECTB;

* TPaMOTHO OOpAaIIATHCS C BEUIECTBAMH B IOBCEIHEBHOMN JKU3HU.



Obyuarowuiics noay4um 603MONCHOCMb HAYYUMbCA:

BBIJIBUTATh U MIPOBEPATH HIKCIEPUMEHTAIBHO TUIIOTE3bl O XMMUYECKHX CBOMCTBAX BEIECTB Ha OCHOBE UX COCTaBa U CTPOEHUS, UX CIOCOOHOCTH
BCTYIIaTh B XUMUYECKUE PEAKIIMH, O XapAKTEPEe U IIPOYKTaX PA3NIMUHBIX XUMUYECKUX PEAKLIUM;

XapaKTCpUu3oBaThb BCHICCTBA 110 COCTABY, CTPOCHUIO U CBOfICTBaM, YCTaHaBJIMBATb NPUYUHHO-CJIICACTBCHHBIC CBA3U MCIKAY JaHHBIMU
XapaKTepUCTHKaMH BEILECTBA;

COCTAaBJIATH MOJICKYJIAPHBIC U ITOJTHBIC MOHHBIC YPABHCHUS 110 COKpaHIéHHI)IM HOHHBIM YPaBHCHHAM,

IMPOrHO3UpPOBATH CIHOCOOHOCTD BCIICCTBA MPOABJIATL OKHCIHUTCIbHBIC UJIM BOCCTAHOBUTCIILHBIC CBOMCTBA C yqéTOM CTEeIeHEH OKUCICHUS
3JIEMEHTOB, BXOJISIIMX B €I0 COCTAB;

BBIJIBUTATh U MPOBEPSITh SKCIIEPUMEHTAIBHO TUIOTE3bI O pe3ybTaTaX BO3ACUCTBHS pa3IMYHbIX (DAKTOPOB HAa M3MEHEHUE CKOPOCTH XMMHUYECKOM
peaxkuuy;

MCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS JJI HKOJIOTUYECKU TPAMOTHOT'O MIOBEJICHUS B OKPY KaIoILEel Cpele;

HUCIIOJIB30BAaTh HpI/IO6pCTéHHI>Ie KIIFOYCBLIC KOMIICTCHIIMKU IIPHU BBIMIOJIHCHHUH IIPOCKTOB M PCIICHHUU y‘~I€6HO-I/ICCJ'IeI[OBaTeJ'IBCKI/IX 3aga4d IIO
W3YYEHHIO CBOMCTB, CIIOCOOOB MOJYUYEHUS U paCllO3HABaHMsI BEILIECTB;

00BEKTUBHO OLIEHMBATh HH(POPMALIMIO O BEIIECTBAX U XUMHUECKUX IIpoIeccax;

OCO3HABaTh 3HAUYEHUE TEOPETUYECKUX 3HAHUM 10 XUMUU JIJISl IPAKTUYECKOM IEATEIBHOCTH YEI0BEKA,

CO31aBaTb MOJCIIN U CXEMbI JJIs1 pCHICHU A y‘le6HbIX H ITIO3HABATCJIBHBIX 3a1a4, IIOHUMAaThb HCO6XOI[I/IMOCTL CO6J'IIOI[CHI/I$I Hpe,[[HHcaHPIIZ, npeaiaracMbixX
B MHCTPYKIUAX 11O UCITIOJIB30BAHHIO JICKAPCTB, CPCACTB OBITOBOM XMMUU U ap.



TemaTnveckoe IJIaHUpPOBaHUE. 9 kiacce

Ne Tema Conep:xanue HeseBan ycranoBka ypoka | Koa-so | Ilnanupyembie pesyiabtarsl | Hcnoab3oBanue
n/n 4acoB obopynoBaHus
1 Teopus anekTpo- HemoHncTpannonHsli onblT | [Toka3ats, 4To pacTBOpE- 1 3HaTh, 9TO pacTBOpe- HaTuuk Temnepa-
autrdeckoit aucco- | Ne 1 «Temnosoit apdext HUE BELECTB UMEET P HHE — PU3NKO-XUMHUIECKHI TYpPBI IIaTHHOBBIN
LHAIIH pacTBOpEeHHS BEIIECTB B MIPU3HAKOB XHMHUYECKON TIpoIIecc
BOJC» peakuun
2 | Teopwus anexrpo- IpaxTrueckas padora Ne 1 BBeneHue nouaTui «anek- 1 YMeTh 3KCIIEpUMEHTAIBHO JaT4uk sekTpo-
JUTHYECKOHN JHUCCO- | «DIEKTPOIUTHI U HEINIEK- TPOJUT» U «HEIIEKTPO- OIIPENEIATH IEKTPOIUTHI U IIPOBOAHOCTH
LUAIIH TPOIHUTHI» JUT» HEDJIEKTPOIHUTHI
3 | Teopus a3nekTpo- Jlaboparopusrii ombiT Ne 1 CdopmupoBaTth mpezcTas- 1 3HaTh, KAKOE BIHMSIHUE OKa- JaTtuuk >mekTpo-
JUTHYECKOI qucco- | «BnmsHue pacTBOpUTENs JIEHWE O BIUSHUH PacTBO- 3BIBAET BOJa Ha AUCCOLIMA- MIPOBOIHOCTH
LUaH Ha IMCCOLHAIIUION pHUTENS Ha JUCCOLMALIHIO LMIO BEIIECTBA
3JIEKTPOSTUTA
4 | Teopus ameKTpo- JlabopartopHsrii ombIT Ne 2 OKCIEpUMEHTAIbHO BBECTU 1 YMeTh onpenensaTh CUIbHbIE U JaTuuk smekTpo-

JIMTUYECKOU JUCCO-

«CuibHBIE U C1a0bIE DIIEK-

[MOHATHUE «CIIA0BII dIIEK-

ciabble EKTPOJIUTHI € TO-

IIPOBOJHOCTH




irari. CHIbHBIE | TPOJHUTHD) TPOJIHT MOIIIBIO TATYHKA HIEKTPOIPO-
U CcIa0bIe AJIEKTPO- BOJHOCTH
JIUTHI




Tema

Conep:xkanue

HeJ’leBaﬂ YCTaHOBKa ypoKa

Koa-Bo
4acoB

HJ'IaHPIpyeMBIe PE3yabTaThl

Hcnoab3oBanue
o0opy/aoBaHust

Teopus s1eKTpo-
JIUTHYECKOH TUCCO-
UaLUH

JlabopaTopHslii ormbiT Ne 3
«3aBHCUMOCTH DJIEKTPO-
NPOBOAHOCTU PAaCTBOPOB
CHJIBHBIX DJIEKTPOJIUTOB OT
KOHLIEHTPALH HOHOBY

CoopmupoBaTh npencras-
JICHHE O 3aBUCUMOCTH
3NEKTPONPOBOJHOCTH pac-
TBOPOB OT KOHIICHTpALUX
HMOHOB

3HATh 3aBUCUMOCTD 3JIEKTPO-
MIPOBOTHOCTH PACTBOPOB OT
KOHIICHTPAIIMA NOHOB

JaTuuk anektpo-
MIPOBOIHOCTH

Teopwus anexTpo-
JIMTHYECKOH TUCCO-
IUaLuH

[paktuueckas pabora Ne 2
«OmnpeneneHne KOHIICH-
TPaLXU COJIH IO IEKTPO-
MIPOBOIHOCTH PACTBOPa»

3aerHI/ITL MIpeaACTaBJICHUC
0 3aBUCUMOCTH BJICKTPO-
IMPOBOJHOCTHU PACTBOPOB
OT KOHIICHTpaluu NOHOB

YMeTb 3KCIIEpUMEHTANIBHO
ONPEACIIATh KOHIIEHTPALIUIO
COJIU B PaCTBOPE C IIOMOIIBIO
JlaTYrKa 3JIEKTPOIPOBOIHO-
CTH

JaTtuuk anekrpo-
MIPOBOTHOCTH

Teopus snexrpo-
JIATAYECKON JUCCO-
[MAIHH.

Peakinu nonnoro
oOMeHa

JlaGopartopHsiit onbIT Ne 4
«B3aumopelicTBre THAPOK-
cuna Gapusi ¢ cepHOH KHC-
JIOTOW»

HccnenoBats 0COOEHHOCTU
MPOTEKAHUS PEAKIUU HEM-
Tpanusanuu

IIpumensATh 3HaHUA O peak-
MU HEUTpan3aluy B UHBIX
YCIIOBUAX

JlaTtuuk 351eKTpo-
MIPOBOTHOCTH,
no3atop 00bEMa
JKHJIKOCTH, OFO-
peTka

Teopus snexrpo-
JIUTUYECKON TUCCO-
LUALIH

JlaGopartopHslii onbIT Ne 5
«ObpazoBaHue coneii am-
MOHMSI»

OKCIepUMEHTAIBHO TOKa-
3aTh 00pa30BaHKE HOHOB
MIPH PEaKIMKi aMMHUaKa C
KHCJIOTaMU

3HaTL, 4TO BCC paCTBOPUMELIC
B BOIEC COJIN ABJIAIOTCA CHIIb-
HBIMH 3JICKTPOJIUTaAMU

JlaTuuk 351eKTpo-
MPOBOJIHOCTH

XuUMHYECKHUE peaK-
LIMH.
OKHUCIUTEIBHO-
BOCTaHOBUTEIIb-
HbIE PEAKIINU

JlaGopaTopHbIii omeIT Ne 6
«3yuenue peakuuu B3au-
MOJICHCTBHS CyNIb(pUTA Ha-
TpHsI C IEPOKCUAOM BOJIO-
pona»

N3yueHnue OKUCIUTETBHO-
BOCCTAHOBUTCJIBHBIX IIPO-
LIECCOB, [IPOTEKAOLINX C
BBIACIICHUEM SHCPIUU

HmeTts nipeacTaBieHue o Te-
I0BOM 3((eKTe OKUCITH-
TEJIbHO-BOCCTAHOBUTEIIBHBIX
peaxkuui

Jlatuuk Temmnepa-
TypHI IUTATUHOBBIN




| (OBP)




Ne Tema Copep:xanne HeneBas ycranoBka ypoka | Koxa-po | Ilnanmpyemsbie pesyabtatsl | Hcnmoan3zoBanue
n/n 4acoB obopynoBaHus

10 | Xumuueckue peak- | Jlabopatopuslii ombiT Ne 7 Jokazats, 4TO B IIpouecce 1 Wwmets npexncrasiieHus o pas- Harunx pH

. OBP «M3menenue pH B xoz1e nporekanuss OBP Bo3moxk- JIUYHBIX MPOAYKTAX OKUCITH-
OKHUCIIUTENBHO-BOCCTAHO- HO 00pa3oBaHUe KUCIOTHI TENbHO-BOCCTAHOBUTENBHBIX
BUTEJIBHBIX PEAKIU» WJIH LIEJIOYN peakui

11 | Xumunueckue peak- | JlabopaTopusiii onbIT Ne 8 KonngectBenHo oxapakre- 1 3HaTh, YTO METAILIBI ABJIAIOT- JaTuuk Hanpske-

uu. OBP «CpaBHHUTETbHAS XapaKTe- pH30BaTh BOCCTAHOBUTEIb- Cs1 BOCCTAaHOBHUTEIISIMH C pa3- HUSA
PHUCTHKA BOCCTAaHOBUTEIb- HYIO CLIOCOOHOCTD MeTa- HOM BOCCTaHOBUTEIBHOM CIO-
HOW CIIOCOOHOCTH MeTall- JIOB COOHOCTHIO
JIOB»

12 | Xummaeckue peak- | JleMOHCTpalMOHHBIE OITBI- N3yunTh 3aBUCUMOCTD CKO- 2 3HATh 3aBUCUMOCTH CKOPOCTH IIpubop mmns wi-
un. Cxkopocth Xu- | ThI Ne 2 «M3ydenue Bius- POCTH pEaKIMU OT pa3iny- peaKkumu OT pa3In4HbIX Gak- | JIIOCTpalKH 3aBH-
MHYECKON PEaKnHuy | HUS Pa3TUYHBIX ()aKTOPOB | HBIX (aKTOPOB TOPOB - TEMIIEPATypPbl, KOH- CHUMOCTH CKOPO-

Ha CKOpPOCTb PEaKLIUN» LEHTPALNH PEearupyomyx Be- | CTH XUMHUYECKOH
IIECTB, KaTaJIn3aTopa, IPUpo- peaxIuu oT ycIio-
JIbI BEIIECTB, TUIOMAAH BHI
COTIPUKOCHOBEHHSI BEILIECTB

13 | Hemeramnsl. ["aso- JeMOHCTpallMOHHBIN ONBIT | DKCHEPUMEHTAIBHOE U3Y- 1 3HaTh PU3UYECKHE 1 XUMHYe- Anmnapat aus

T€HbI Ne 3 «3yuenue dpuznye- YeHue Ppru3nvIecKknux u Xu- CKH€ CBOWCTBA rajlOr€HOB. MIPOBEACHUS XH-
CKHX M XUMHUYECKHUX MUYECKHX CBOWCTB XJIOpa YMeTh 3anuchIBaTh ypaBHe- MHUYECKHX TIPO-
CBOICTB XJIOpa» HUsI PEAKLIUi FaJIOTEHOB ¢ Me- rieccoB (AIIXP)
TaJJIlaMH, HEMeTaJUIaMH, HX
Pa3IHYHYIO OKHUCIUTEIBHYIO
CIOCOOHOCTH
14 | I'anorens! [Mpaktuueckas padbora Ne 3 Onpenenuts cofepKaHye 2 YMeTb NPUMEHSTh HOHOCE- Jartuuk xmopua-

«Ormpenenenne conepixa-
HUS XJIOPUI-MOHOB B

XJIOPUI-MOHOB B UCCIIEAY-
€MBIX pacTBOpax

JICKTUBHBIC JaTYUKU

HOHOB




MUTHLEBOI BOJE»




Ne Tema Copep:xanne LeneBas ycranoBka ypoka | Koa-po | Ilnanmpyemsblie pesyiabstatsl | Hcnosb3oBanue
n/n 4acoB obopynoBaHus
15 | CepoBonopon, JeMoHcTpanmoHHbli onbiT: | M3yunTth 1abopaTopHbie 1 3HaTh 7a00PaTOPHBIE CIOCO- Anmapat ans
CyIb(QHIBI «ITomyuenue cepoBomopo- CIIOCOOBI TIOJTYUESHHUS CEPO- OBl IOJTYYEeHHS CEPOBOIOPO- MIPOBECHUS XH-
Ja 1 U3yUECHHUE ero BOJIOPOZA, €r0 CBOWCTBA U Ja, ero (hU3N4YecKue U XUMH- MHYECKUX peakK-
CBOICTBY. CBOMCTBa CYIb(QHIOB YeCKUe CBOMCTBA. YMETh IPO- uuit (AIIXP), mpu-
JlaGopaTopHbIil ONBIT: BOJIUTH Ka4eCTBCHHBIC 0op amst monmyyve-
«CuHTe3 cepoBoI0pOAaa. peakiuy Ha CEPOBOIOPOT U HUS Ta30B WIK
KauecTBeHHbIe peakuuy Ha COJIM CEpPOBOAOPOIHOMN KHC- anmapat Kunmna
CEepOBOJIOPOJ U CYIb(U- JIOTHI, COCTaBJISITh COOTBET-
IBD) CTBYIOIINE YPaBHEHHS XUMHU-
YECKHUX PEAKLUI
16 | Hemerammsl. Oxcu- | JleMOHCTpannoHHBIN onbIT | MI3yunTh CBOMCTBA CEpHHU- 1 3HaTh PU3HUECKUE U XUMUYe- Arnmapar s
Iel ceprl. CepHU- Ne 4«U3yuenne cCBOMCTB CTOTO rasa CKHE CBOMCTBA CEPHUCTOTO MPOBEJICHUSI XU-
cTasi KUCIIoTa CEPHHUCTOrO I'a3a U CEpHU- rasa. YMeTh 3alKChIBaTh MUYECKUX peaK-
CTOM KUCIIOTBD) YPaBHEHUS peaKLUil raza c it (AIIXP)
BOJIOM, CO IIIEJIOYaMU
17 | Hemerannsl. AM- JlaGopatopHsiit onbIT Ne 9 OKcNeprUMEeHTaNbHO J10Ka- 1 3HaTh, YTO pacTBOp aMMHaKa JlaTuuk anexrpo-
MHAaK «OCHOBHBIE CBOICTBA aM- 3aTh IPUHAAJIEKHOCTD Pac- B BOZAE - CJIa0BIH 371EKTpO- IIPOBOJHOCTH
MHaKa» TBOpa aMMHaKa K CJI1a0bIM JUT. YMETh ONPEAETATH 3TO
IEKTPOJIUTAM CBOICTBO C HOMOILBIO JaT9H-
Ka 3JIeKTPONPOBOJHOCTH
18 | Okcun azora (IV) JemoHcTpanmoHHbie onbl- | VI3y4nTh MpOMBIIITIEHHBIE U 1 3HaTh MPOMBINIIICHHEIC U Ja- Tepmopesncrop-

Thl: «Ilonmyuenue okcuna

azota (IV) u u3ydyenne ero
CBOMCTBY; «OKHUCIICHHE OK-
cupa azora (II) o okcuma
aszota (IV)»; «B3aumopeii-
ctBre okcuaa azora (IV) ¢

J1a00PaTOPHBIC CIIOCOOBI
MOJYYCHUS OKCHJIA a30-

ta (IV), ero cBoiicTBa, mpu-
MEHEHHUE B IPOU3BOJICTBE
A30THOW KUCJIOTHI

0OpaTopHKIEC CIIOCOOHI MOJTY-
yeHns okcuaa azora (IV), ero
(u3nuecKue 1 XUMHYECKHE
CBOICTBA. YMETh COCTaBIISATh
COOTBETCTBYIOIIUE YPABHCHUS
XUMHYECKUX PEAKIIUM.

HBIA JATYUK TEM-
nepaTypsl, JaTUUK
pH, natuuk ssek-
TPOINPOBOJHOCTH,
arnmnapar JJis Ipo-
BEICHHS XUMHYE-




BOJIOM W KHCJIOPOJIOM, TTO- YMeTb 00BACHATH IPUMEHE- CKHUX peaKiui
JIly4€HUE a30THOU KHUCIIO- nue okcuna azora (IV) B mpo- | (AIIXP), maruut-
TBD) M3BOJICTBE a30THOW KMCJIOTHI | Hasl MelajiKa




Ne Tema Copep:xanne HeneBas ycranoBka ypoka | Koxa-po | Ilnanmpyemsbie pesyabtatsl | Hcnmoan3zoBanue
n/n 4acoB obopynoBaHus
19 | AzorHas xkucnotau | IIpaktuueckas padora Ne 4 OKCcNepUMEHTaNbHO OIpe- 2 YMeTh UCIONB30BATh HOHOCE- Jaruuk HUTpAT-

e¢ conu «OnpeneneHne HUTPaAT- JeTIUTh COAEPIKaHUe HU- JIEKTHUBHBIE TATUUKH VIS HOHOB
HMOHOB B IIUTATEIbHOM TpaT-uOHOB B pacTBOpax OTIpeIEeTICHNs NOHOB
pacTBope»
20 | MunepanbHbIe JlabopatopHsiii onbiT Ne 10 | DxcnepumeHTanbHO pasiy- 1 YMeTb 3KCIIEpUMEHTAIBHO JlaT4uk 31ekTpo-
ynoOpeHus «Ormpenenenne aMmmuay- 4aTh MOYEBHUHY U MUHE- OTIPEIETISITH MOYEBHHY MIPOBOIHOCTH
HOM CeNUTpPBI M MOYEBHHBI» | pasibHBbIE YAOOpEHUS
21 | Metamnsl. Kanb- JIabopatopusiii onbIT No 11 OKCIepUMEHTANBHO YCTa- 1 3HaTh CBOWCTBA COCAMHEHUN JaT4uk sekTpo-
uil. Coequnenus | «B3aumopelicTBue U3BeCT- HOBUTH 00pa3oBaHHe KaJIbLIUs U €r0 3HAYEeHUE B IIPOBOJAHOCTH,
KaJIBIUs KOBOH BOJBI C YITICKUCIBIM | CpPEeIHEH U KHUCIION Con MIPUPOJIE U KU3HU YEITOBEKa MarHuTHas Me-
ra3om» mrajka, npudop
JUTS TIOJTyYeHUS
ra3oB WJIM alma-
par Kurma
22 | Metannsl. Kenezo Jlabopatopwsiii onbiT Ne 12 | MccnemoBats mporecc 1 3HaTh, YTO MPOLIECC KOPPO- Jaruuk naBneHus

«OKHuCIeHnE Kene3a BO
BIIQXKHOM BO3[yXE»

3NEKTPOXUMHUUECKOH KOPpO
3MU JKeJe3a B BO3AYyXe

3UU METAJIJIOB MPOTEKACT B
HPUCYTCTBHUH BOJIBI M KHUCIIO-
pona. 3HaTh (haKTOPbI, YCKO-
PSIFOLIHE MPOIIECC KOPPO3UH







