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IMosicHuTeIbHAA 3aNIUCKA.

Pa6oqa;1 nporpamMmma IO XHMMHHU IIOCTPpOCHA HAa OCHOBC (bYHI[aMeHTaJ'II)HOFO gapa COACpIKaHUA OCHOBHOI'O O6IJ_ICFO O6paSOBaHI/IH,
TpeOOBaHUN K pe3yibTaTaM OCBOSHHS OCHOBHOM 00pa3oBaTebHOM MPOrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHus, TPeOOBaHMHA K CTPYKTYpe
OCHOBHOU 00pa3oBaTebHON MPOTrpaMMbl OCHOBHOTO O0IIIero 00pa3oBaHus, MPONUCAHHBIX B DeepaibHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOTO 00IIero o0pa3oBaHusl, a Takke KoHuenmu 1yxoBHO-HPaBCTBEHHOT'O PAa3BUTHUS M BOCIIUTAHMs rpaxaaHnHa Poccun.

HOpMaTI/IBHbIe NpaBoOBbI¢ TOKYMEHTDBI:

Pabouas mporpamma 1o XxumMuu i1t 8-9 KI1accoB COCTaBJICHA HA OCHOBE:
v' ®enepanbHoro 3akoHa Poccuiickoit @eneparuu ot 29.12.2012 Ne 273-03 «O6 obpazosanun B Poccuiickoii denepaununy;
v' OenepalbHOrO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIapTa OCHOBHOIO OOMIEro o00pa3oBaHMs, YTBEPXKICHHOIO IPUKA30M
Muno6puayku PO ot 17.12.2010 Ne 1897 (¢ mocneayrommumMu H3MEHEHHUSIMU );
OcnoBHo#t oOpazoBarenbHas nporpamma ['bOY COIL . MacieHHUKOBO
Yuyeonoro mnana 'bOY COIII n. MacnennukoBo Ha 2023-2024 yueOHbIl 1O

[Tonoxenus o Paboueii mporpaMmMe y4eOHOTO Kypca, BHEYPOUHOU AEATEIbHOCTH

D N N NN

Xumus. Paboune nporpammel. [Ipenvernas nunus yueObnuko O. C. T'abpuensna, . I'. Octpoymosa, C. A. CnaakxoBa. 8—9 kmacchl:
yaeOHoe rocodue jist obrieoopa3zoBarenbHbix opranuzaiuii / O. C. N'abpuensn, C. A. CnaakoB — M.: [Ipocsemenue, 2019.

VYyueonuka ["abpuensu O.C. Xumus 8 kiacc: yue0. st obmieo0pazoBarenbubix opranuzaiuitl/O.C. I'abpuensia. U.I'. OctpoyMmoB,
C.A.Cnanxos. — M.: IIpoceenenue, 2020.

<

v Vuebuuka abpuensu O.C. Xumus 9 kiacc: y4ue0. s oomeobpasosarenbubix opranuzanuii/O.C. T'abpuenss. U.I'. OctpoymoB,
C.A.Cnanxos. — M.: IIpoceenienue, 2021.

Iein kypcea:
. Dopmuposanue y ydamuxcs LEIOCTHOU €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.
. Pazeumue mO3HABATEIbHBIX HWHTEPECOB, MHTEUIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH Yydaluxcsi B TMpOIECCe H3yueHUs

XMMHUYECKOH Haykd W e€ BKJIaJa B COBPEMEHHBIH HAy4HO - TEXHHYECKUH Mporpecc; (pOpMHUpPOBaHUE BaKHEHIINX JIOTHYECKUX OIepaluit
MBIIIEHHS] (aHaIU3, CUHTE3, 0000IIeHrne, KOHKPETU3allHsl, CpaBHEHUE U JIp.) B Mpoliecce MO3HAHMS CUCTEMbl BaKHEUIINX MOHSATHH, 3aKOHOB U
TEOpUH O COCTaBe, CTPOCHUH, CBOMCTBAX U MPUMEHEHNN XUMUYECKUX BEIECTB.

. Bocnumanue y0exnéHHOCTH B TOM, YTO INPHUMEHEHHME IMOJYYEHHBIX 3HAHUM M yMEHUH MO XMMHUHU SBISETCA OOBEKTUBHOU



HEO0OXOAMMOCTBIO Tt 0€30MacHON PabOThI C BEIIECTBAMH M MaTepHUajiaMy B ObITY U Ha TPOU3BOJICTRBE.

. Ilpoexmuposanue u peanuzayusa BBHITYCKHUKaMU OCHOBHOW IIKOJIBI JIMYHOM 0Opa30BaTeNbHOW TPAEKTOPUHU: BBIOOP Mpoduis
00yd4eHUs B CTapIIe MIKOJIe N TPO(PECCHOHATIBHOTO 00pa30BaTEIILHOTO YUPEKICHHS.

. Ognaoenue KiouegblMu KOMREMEHUYUAMU: YIeOHO-TIO3HABATEILHBIMHE, HWH(OPMALMOHHBIMH, I[I€HHOCTHO-CMBICIIOBBIMH,
KOMMYHUKATHBHBIMHU.

JUis NOCTUKEHMS 3TUX LIEJEN B Kypce XMMUU Ha CTYIIEHH OCHOBHOI'O OOLIET0 00pa30BaHus PEILAIOTCS CIEYIOIINE 3a1a4u:

v GOpMHDPYIOTCS 3HAHHMS OCHOB XMMHYECKON HAYKH — OCHOBHBIX (DAKTOB, MOHATHH, XMMHYECKHX 3aKOHOB W TEOPHIA, BBIPAXKEHHBIX
IIOCPEACTBOM XMMHYECKOTO SA3bIKA;

v’ pa3BuBaiOTCs yMeHus HabmoaaTh 1 OOBICHAIOT XUMUUYECKHIE SBICHUS, MPOUCXO/IAIIKE B IPUPOJIE, Ta0OPATOPHBIX YCIOBUAX, B OBITY U
Ha IIPOU3BOJCTBE;

v mpuOOpEeTATCs CIeNUaTbHBIe YMEHHSI M HAaBBIKH MO 0E30MacHOMY OOpAIeHHI0 C XHMHYECKHMHU BEIECTBAMH, MaTepHalaMd U
IpoLeccamy;

v (dopMmupyeTCs TYMaHHCTHYECKOE OTHOLIEHHE K XMMHU KakK MPOU3BOJMTEIBHON CHile OOIIECTBA, C TMOMOIIBI0 KOTOPOM pEIIaroTCs
rio0anbHbIe IPOOIEMBI YEIOBEUECTBA;

v/ OCYLIECTBJISIETCS MHTErPALUst XAMUYECKON KapTHHBI MUPA B €IMHYIO HAYYHYIO KapTHHY.

MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIVTAHE

denepanbHbIl rocylapcTBEHHBIH 00pa3oBaTebHBIN cTaHAApT NpeJycMaTpUBaeT H3yuyeHHE Kypca XMMHUU B OCHOBHOM IIKOJE Kak
COCTaBHOM yacTH npeaMeTHON o0nactu «EcTecTBEHHOHAaYUHbIE TPEAMETHI».

Kypc xumnu B 8—9 kiaccax paccuntan Ha 2 yaca B Hezemto B oObeMme 136 yueOHbIX dacoB. M3ydeHue 3Toro Kypca gaeT BO3MOXKHOCTb
BBIIIYCKHUKY OCHOBHOMH IIKOJIbI ycrientHo caath OI'D mo xumuu Kak nmpeaMmeTa 1o Beioopy.

[Tpennaraemslii Kypc, XOTS 1 HOCUT OOIEKYIbTYPHBIN XapakTep U He CTaBUT 3a/1a4y NpoecCHOHATbHON MOATOTOBKH 00YYaIOIIUXCs, TEM
HE MEHee, I03BOJIIET UM OIPEAETUTHCS C BHIOOPOM Ipoduis 00yueHus B CTapIIel HIKOJIE.

IInanupyemble pe3y/bTaThl OCBOCHHA Y4eOHOI0 peaMeTa

[To 3aBepiieHnt0 Kypca XMMUHU Ha 3TaHE OCHOBHOTO 00111eT0 00pa30BaHMs BHITYCKHUKH OCHOBHOM IIKOJIBI IOJDKHBI OBJIAJIETh CIIETYIOIIUMHU
pe3ylbTaTaMu:

|. Jluunocmuvie pezyromamoi:
1) ocosnanue cBoeii STHUYECKOI IPHHAIEKHOCTH, 3HAHAE HCTOPUM XMMMH M BKJIJIa POCCUHCKOI XMMUYECKOH HAYKH B MEPOBYIO XUMHIO;

2) qbopmupoeaﬂue OTBCTCTBCHHOI'O OTHOIICHUS K IIO3HAHHWIO XUMHH, TOTOBHOCTH U CIIOCOOHOCTHU 06yqafoumxc;1 K CaMOpPa3BUTHIO U



caM000pa30BaHUIO HA OCHOBE U3YyYEHHBIX ()aKTOB, 3aKOHOB U TEOPUI XUMUU; OCO3HAHHOTO BHIOOpA U MOCTPOCHHUE WHIANBUAYAIbHON
00pa30BaTeIbHON TPACKTOPHH;

3)  gopmuposanue 1eTOCTHOM €CTECTBEHHO-HAYYHON KApTHHBI MUPa, HEOTHEMIIEMOM YacThI0 KOTOPOH ABISAETCS XMMUYECKas KApTHHA MUPA;
4) oenadenue cOBpPEMEHHBIM A3bIKOM, COOTBETCTBYIOIIMM yPOBHIO Pa3BUTHs HAYKH M OOILECTBEHHOM MPAKTHKM, B TOM YHCJIE U XUMHUECKHM;
5) ocsoenue counanbHBIX HOPM, IPABKII OBEAEHHS, POl U (OPM COLUANBHOI KM3HU B COLIUYME, IPUPOJIE M YACTHOM KU3HHM HA OCHOBE
AKOJIOTMYECKOM KYJIbTYphl U O€30MacHOT0 00paIlleHus C BeIIECTBAMU U MaTepHallaMu;

6) popmuposanie KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOLIEHHHU CO CBEPCTHUKAMM M B3POCIBIMHU B IIPOIIECCE 00pPa30BaTEbHOIA,
OOIIECTBEHHO TOJIE3HOH, y4eOHO-HUCCIIEA0BATENECKOM, TBOPUECKOM U APYTUX BUAOB JICATEIBHOCTH, CBA3aHHBIX C XMMHUEH.

Il. Memanpeomemnuie pezynomamor:
1) onpedenenue ueneit co6cTBEHHOro0 0OYYEHHUS, IOCTAHOBKA U (POPMYIUPOBAHUE IS ce0S HOBBIX 3a/1a4;
2) naanupoeanue myTeil JOCTHKEHHS KETAEMOTO pe3yIbTaTa 00ydeHUs XMMUH KaK TEOPETUIECKOT0, TaK U SKCIIEPUMEHTAIILHOTO XapaKTepa;
3) coommecenue cBoux NeiCTBUIl ¢ ITTAHUPYEMBIMH PE3YJILTATAMM, OCYLUeCmEleHue KOHTPOIs CBOel IeATeIbHOCTH B IIPOLECCE JOCTUKEHHUS
pe3ynbTata, onpedenenue Crioco00B AeHCTBUI NPH BBHIIOIHEHNH JTA00PATOPHBIX U NPAKTUYECKUX PAOOT B COOTBETCTBUH C NPABUIAMHU TEXHUKH
0€30I1acHOCTH;
4) onpedenenue NCTOUHUKOB XMMMYECKOM HH(OPMALIMH, IOIYyYEHHUE U aHAIIN3 €€, CO31aHie HH(POPMALIMOHHOTO IPOAYKTA U €0 MPEe3eHTALNS;
5) ucnonvsoearue OCHOBHBIX MHTEIIEKTYAIBHBIX OIEPAIIMiA: AHAM3A ¥ CHHTE3a, CPABHEHHUS M CHCTEMATH3aIMK, 000OIIEH s U KOHKPETU3AIlNH,
6blA6eHUe TIPUIMHHO-CIENCTBEHHBIX CBA3€EH U nocmpoeHnue TOTHIECKOTO PACCYKIEHUS U yMO3aKIIIOUeHNUs (MHIyKTUBHOTO, I€IyKTHBHOTO U MO
AHAJIOTUM) HA MaTePUaJe eCTECTBEHHO-HAYYHOTO COAEPKAHNS;
6) ymenue co3naroT, NPUMEHATH U NPEOOPA3OBBIBATH 3HAKH U CUMBOJIBI, MOJICIIM M CXEMBI IS PENIEHHS yUeOHbBIX M MO3HABATENbHBIX 3a/1a4;
7) ¢opmuposarue n pazeumue 3K0IOTHYECKOTO MBIILICHHS, yMEHHE PUMEHSATH €TO B MI03HABATEILHOI, KOMMYHUKATUBHOM, COMATbHOM
NPAKTUKE M TPOPECCUOHATBHON OPUEHTAIINH;

8) zenepuposanue uneit u onpenenenue cpeiCcTB, HEOOXOIUMBIX IS HX pEaTH3allHH.

L. IIpeomemnvie pesynomamer:

BbInyCKHUK HAy4YUTCS:

®  XapaKTepu30BaTh OCHOBHBIE METO/IbI TIO3HAHUA: HAOJI0JEHUE, H3MEPEHUE, SKCTIEPUMEHT;

® OIHUCHIBATH CBOMCTBA TBEPIBIX, JKUAKHX, FA3000pa3HBIX BEIIECTB, BBIJCISASA UX CYIIECTBEHHBIE PU3HAKY;

®  DPACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKUX MMOHATUH «aToOM», «MOJIEKYJIay, «XUMHUYECKUH DJIEMEHT»,  «IIPOCTOE BEIIECTBOY,
«CJI0KHOE BEILLECTBOY, «BAJEHTHOCTDY, «XUMHUYECKAs pEaKLIHs», UCIIONb3Ysl 3HAKOBYIO CUCTEMY X UMUU;

® PpaCKpbIBATb CMBICJI 3aKOHOB COXpPaHCHUSA MACChI BEIICCTB, ITOCTOSIHCTBA COCTAaBa, aTOMHO-MOHeKYHHpHOﬁ TCOpUU;



pa3nuyaTth XMMUYEeCKHEe U (PU3HUECKUE SIBICHHUS;

Ha3bIBaTh XUMUYECKUE DJICMEHTHI;

OIIpeNIeJIATh COCTAB BELIECTB 0 UX (hopMyiam;

OIpEeNIeJIATh BAJIGHTHOCTh aTOMA 3JIEMEHTA B COCIUHEHMSIX;

OIIPEIENIATh THIT XUMUYECKUX PEaKIIHIA;

Ha3bIBATh IIPU3HAKU U YCJIOBHSI IPOTEKAaHU XMMUYECKUX peaKLuii;

BBISIBJIATh MIPU3HAKHU, CBUJIETEIbCTBYIOIINE O IPOTEKAHUN XUMUUECKOW PEaKIMU IPU BBIIIOJHEHUH XUMHUYECKOTO OIbITa;
COCTaBJIATH GOPMYJIIbI OWHAPHBIX COCTUHEHU;

COCTABIISATh YPABHEHUSI XUMUYECKUX PEAKIIHA;

co0uroaTh MpaBuia 6e30macHoi paboThl IPU NPOBEIECHUH OIBITOB;

I10JIb30BAThCS 1a00PaTOPHBIM 000PYJOBAHUEM U NIOCYAOM;

BBIUYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILIECTB;

BBIUUCIIATH MACCOBYIO JI0JIF0 XUMHUYECKOI0 3JIEMEHTA 10 (OPMYIIe COSUHEHUS;

BBIUUCIIATH KOJMYECTBO, 00BbEM HIIM MACCY BEIIECTBA I10 KOJUYECTBY, 00bEMY, Macce peareHTOB WM IPOAYKTOB PEaKLIUU;
XapaKTepu30BaTh PU3NYECKUE U XUMUUECKHE CBOMCTBA MPOCTHIX BELIECTB: KUCIOPOJa U BOAOPOIA;

[0JIy4aTh, COOMpaTh KUCIOPOA U BOJOPO/;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: KUCIOPOI, BOAOPOL;

pacKpbIBaTh CMBICI 3aKOHa ABOTapo;

PacKpbIBaTh CMBICI MOHATUHN «TEIIOBOM 3(PPEKT peakinumn», «MOJSPHBINA 00BEMY;

XapaKkTepu3oBaTh (HU3NYECKHE U XUMHUECKUE CBOIICTBA BOJIBI,

PacKpbIBaTh CMBICI IOHATHUS «PACTBOPY;

BBIUHCIISITH MACCOBYIO JIOJIIO paCTBOPEHHOTO BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPHI C ONPEAEIEHHON MacCOBOM J10JIEN paCTBOPEHHOTO BEILIECTBA;

Ha3bIBaTh COEAMHEHUS U3YUYEHHBIX KJIaCCOB HEOPTaHUUECKUX BEIIECTB;

XapaKkTepu30BaTh GU3NYECKUE U XUMHUYECKHE CBONCTBA OCHOBHBIX KJIAaCCOB HEOPTaHUYECKUX BEIIECTB: OKCHI0B, KUCIOT, OCHOBaHHM,
CoJIeH;

OTIpeEIATh IPUHAJUIEKHOCTD BELIECTB K ONPEAIECTICHHOMY KJIaCCy COeAMHEHMUIA;

COCTaBIIATh (POPMYJIBI HEOPTAHUUECKUX COETUHEHUN H3yUEHHBIX KJIaCCOB;

MIPOBOJIUTH OTIBITHI, MOJITBEPHKAAIOLINE XMMUYECKHE CBOMCTBA M3YUEHHBIX KJIaCCOB HEOPTaHMUECKUX BEIIECTB;
pacrno3HaBaTh ONBITHBIM ITyTEM PAaCTBOPBI KMCIIOT U IIeNI0Uel 0 M3MEHEHUIO0 OKPACKU UHINKATOPA;
XapaKTepu30BaTh B3aUMOCBSI3b MEX/Y KJIacCaMU HEOPTaHUYECKUX COEAMHEHUN;

packpsiBaTh cMbici [lepuonnueckoro 3akona /[[. 1. Menneneesa;



OOBSICHATh (PU3UUYECKHUI CMBICIT aTOMHOTO (TIOPSIIKOBOT'0) HOMEpa XUMHUYECKOTO JIEMEHTa, HOMEPOB IPYIIIBI U TIEPHUO/Ia B IEPUOANIECKON
cucteme JI. 1. Menzaeneera;

OOBSICHSITH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOCHHSI aTOMOB, CBOIMCTB 3JIEMEHTOB B IpeeNiaX MajbIX MIEPUOJIOB U TIIABHBIX MOATPYIII;
XapaKTEPU30BaTh XUMHUYECKHE MIEMEHTHI (0T BOJOPO/Ia 10 KaJIbIIHsI) Ha OCHOBE MX IOJIOYKEHHUS B Iepuoandeckoit cucreme /1. U.
MeneneeBa 1 0COOCHHOCTEH CTPOSHHSI UX aTOMOB;

COCTaBJIATH CXEMbI CTPOCHHSI aTOMOB NEpBhIX 20 351eMeHTOB nepuoauueckoit cucremsl [. . Menneneena;

PACKpBIBATh CMBICII MOHATUM: «XUMUYECKasl CBSI3bY, «IJIEKTPOOTPHUIATEIBHOCTDY;

XapaKTepU30BaTh 3aBUCUMOCTD (DU3MYECKUX CBOMCTB BEUIECTB OT THIA KPUCTALTUICCKON PEIIETKY;

OTPEIEATh BUJl XMMHUYECKOM CBS3M B HEOPTraHUYECKUX COCTMHCHMSIX

M300pakaTh CXEMbI CTPOSHHS MOJIEKYJT BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUAAMU XUMHUYECKUX CBSI3EH;

PaCKpBIBATh CMBICII MOHATUN «HOH», «KATHOH», «AHHOHY, «QJEKTPOJUTHI), «HEIICKTPOIUTHIY, «IJIEKTPOTUTHUECKAS JUCCOLMALIUS,
«OKHUCJIUTEIIbY», «CTEIEHb OKUCICHUI», «BOCCTAHOBHUTEIIDY, «OKUCIEHHUEY, KBOCCTAHOBIICHHUEY,

OTpEIEATh CTENEHb OKUCIICHUSI aTOMa JIEMEHTAa B COSIMHEHUU;

PACKpBIBAaTh CMBICIT TEOPHH JICKTPOITUTHUYCCKOM TUCCOIUAIINN;

COCTaBJIATh YPaBHEHHSI SJICKTPOIUTUYECKOM TMCCOLMALIMN KUCTIOT, 1IeJ04ei, conei;

OOBSICHATH CYITHOCTh TPOIIECCa AMEKTPOIUTUICCKON TUCCOLMAIIIY M PEaKIIii HOHHOTO OOMEHa,

COCTaBJIATh TOJHBIE H COKpAIIEHHbIE HOHHBIC YpaBHEHUS peakinii 0OMeHa;

OTIpEETSATH BO3MOKHOCTh MMPOTEKAHUS PEAKIIUil HOHHOTO OOMEHa;

MPUBOJUTH PEAKINH, MTOJTBEPIKIAIOIINE KAUYECTBEHHBIN COCTAB PAa3IMUYHbBIX BEIIECTB;

OTIPEIEIATh OKUCITUTEh U BOCCTAHOBUTEID;

COCTaBJISITh YPAaBHEHHUSI OKHCIUTEIBHO ~-BOCCTAHOBUTENIbHBIX PEAKIIUN;

Ha3bIBaTh (PAaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKOU PEaKIIHNH;

KJIaCCU(PUIIUPOBATh XUMUUYECKHE PEAKIIMH 0 PA3TUYHBIM IIPU3HAKAM;

XapaKTEepPU30BaTh B3aUMOCBSI3b MEXY COCTABOM, CTPOCHHEM M CBOMCTBAMU HEMETAJIOB;

MIPOBOAMTH OMBITHI MO MOJTYYCHHUIO, COOUPAHUIO i U3YUCHHIO XUMUYECKUX CBOMCTB Ia3000pa3HbIX BEIIECTB: YIIIEKUCIOTOo ra3a, aMMHaKa;
pacro3HaBaTh OMBITHBIM MMYTEM Tra3000pa3HbIC BEIIECTBA: YIVICKUCIBINA Ta3 1 aMMHAK;

XapaKTEePU30BaTh B3aUMOCBS3b MEXKITY COCTAaBOM, CTPOSHHUEM U CBONCTBAMH METAJIJIOB;

Ha3bIBATh OPTAaHUYECKHUE BEIIECTBA MO UX GopMylie: METaH, dTaH, STUICH, METaHOJ, YTAHOJ, TNIUIIEPHH, YKCYCHAsl KHCIIOTa,
AMUHOYKCYCHasi KUCIOTa, CTEapUHOBAsI KMCIIOTa, OJIEMHOBASI KUCIIOTA, TIII0K03a;

OLICHUBATh BIMSAHUE XUMUYECKOTO 3arpsi3HEHUSI OKPY KaIOIIEeH Cpeibl Ha OPTraHU3M YEJIOBEKa;

IrPaMOTHO OOpaIaThCs C BEMIECTBAMHU B IMOBCETHEBHOM KU3HH;

ONpeeNsATh BO3MOXXHOCTh MPOTEKAHUS PEAKIIUN HEKOTOPBIX MPEICTABUTENIEH OPraHUuYECKUX BEUIECTB C KUCIOPOIOM, BOJOPOJIOM,



MeTaJlJTaMHM, OCHOBAaHUSIMHU, TaJIOT€HAMH.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

*  8bI0BU2AMD U NPOBEPSNb IKCNEPUMEHMANIbHO 2UNOME3bl 0 XUMUYECKUX C8OUCMBAX 6eUjeCne Ha OCHOBe UX COCMABA U CMPOCHUS, UX
CNOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe Peakyuul, 0 Xapakxmepe u npoOyKmax pasiudHblx XUMUYeCKUux peakyutl,

* Xapakmepuzo8amv 8ewecmsd no coCmasy, CMmpoeHuio U C8OUCMEAM, YCMAHABIUBAIOM NPUYUHHO-CIeOCMBEHHbLE CES3U MENCOY
OAHHBIMU XAPAKMEPUCMUKAMU Beuyecmea;

* cocmaesnsimob MOJEKYIAPHbLE U NOJHbIE UOHHbLE YPABHEHUsL NO COKPAUJEHHBIM UOHHBIM YPAGHEHUSIM,

*  NPOCHO3UPOBAMb CNOCOOHOCHb 8eUleCmEd NPOSGIAMb OKUCIUMETbHbLE UL 60CCMAHOBUMENbHbLE CEOUCMEA C YHENOM CmeneHell
OKUCICHUSL DNEMEHMO8, BXOOSIUUX 8 €20 COCMAB;

* cocmasnsims ypasHeHus peakyuil, COOMeemcmsayumux nocie008amenbHOCIU NPesPaeHUll HeOP2AHUYECKUX 6eueCms PasiuiHbIX
KIAcCo8;

*  8bIOGUAMD U NPOBEPSNb IKCNEPUMEHMATILHO 2UNOME3bL O PE3VIbMAmax 6030etiCmeusl pa3iuyHblX )akmopos Ha UsMeHeHue CKOPOCmu
XUMUYECKOU peakyuu,

*  UCNOIB308amMb NPUOOPEMEHHBLE 3HAHUS OJISl IKOJLOSUYECKU PAMOMHO20 NOBEOCHUsL 8 OKPYJICarowell cpeoe;

*  UCNOIB308aMb NPUOOPEMEHHDBLE KIIOUesble KOMNEMeHYUU NPU bINOJIHEHUU NPOEKMO8 U Y4eOHO-UCCIe008AMENbCKUX 3a0ad NO
U3YYEHUIO CBOLICME, CNOCOO08 NOJYYeHUs. U PACNO3HABAHUS 6eUjeCE;

*  00BLEKMUBHO OYEHUBAMb UHMOPMAYUIO O BEUECBAX U XUMULECKUX NPOYECCaX,

*  KPUMUYeCKU OMHOCUMbCS K NCE8OOHAYYHOU UHDOpMayuL, HedoOPOCOBECMHOU PEKame 8 CPeOCMBAax MACCOBOU UHGOPMAyUU,

*  0CO3HABAMb 3HAYEHUE MEOPEMUYECKUX 3HAHULL N0 XUMUU O] NPAKMUYECKOU 0estmelbHOCIU Yelo8eKd;

* co30arom mooenu u cxemul OJis peuieHus y4eOHbIX U NO3HABAMENbHBIX 3a0ad, NOHUMAMb He0OX0OUMOCMb COONI00EeHUsI NPEONUCAHUL,
npeonazaemvix 8 UHCMPYKYUSX N0 UCHOIb30BAHUIO JIeKAPCM8, CPedCcms ObIMoGoU XumMuu u Op



Conep:xaHue NPOrpaMMbI
Xumus 8 kiacc
(68 yacoB, 2 yaca B HeleJII0)

HavajabHble NOHATHA M 3aKOHbI XUMHH

Tena u BemecTBa. CBolicTBa BellecTB. JTaloOHHbIE (U3HUECKHUE CBOMCTBA BeulecTB. MaTepuanbl U MaTepuaioBeneHue. Poiab xumuu B
YKU3HH COBpEMEHHOT0 001mecTBa. OTHOIIEHHE 00IIEeCTBa K XUMHH: XeMODUiIns U xeMohoOous.

Metonst u3ydyenust xumuu. HaGmogenue. JxkciepumenT. MoaenupoBanue. Mojienan MatepralibHble U 3HAKOBBIE I CUMBOJIBHBIE.

["a3pl. XKunkoctu. TBEpable BemiecTBa. B3anmmHbIe mepexopl MEXIY arperaTHbIMH COCTOSHUSMHU BEIIECTBA: BO3TOHKa (CyOnuManus) u
necyOiuManus, KOHAeHcalus U UCIIapeHUe, KpUCTAIIIN3alus U IIaBJICHHE.

Owusnueckue sBieHUs. YncThie BemiecTBa U cMecH. | OMOTeHHBIe W TreTeporeHHbsie cMecu. CMecu Ta3o00pasHble, KHUJIKHE W TBEpIBIC.
CriocoObl  pasnesnieHusi CMecel: TMeperoHka, WIM JUCTHUIALUS, OTCTaWBaHWE, (QWIBTPOBAHHWE, KPUCTAJUIM3AIMSA WM BbIIapUBAHUE.
Xpomarorpadus. [Ipumenenne 3Tux crnoco6oB B 1aOOpaTOPHON MPAKTUKE, HA TIPOU3BOJICTBE U B OBITY.

XUMHYECKUE 3JIEMEHThl. ATOMBI U MoJIeKyJbl. [IpocTble M clokHbIE BeniecTBa. AJIOTpOnUs Ha NpumMepe Kuciaopoaa. OCHOBHbIE
MIOJIOKEHUS aTOMHO - MOJIEKYJIApHOTO yueHHus. FloHbl. BeniecTBa MOJIEKYJIAPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.

3Haku (CUMBOJIbI) XMMHUYECKHX 371eMeHTOB. VH(popmanus, KOTOPYHO HECYT 3HAaKM XMMHUYECKMX 3JIEMEHTOB. DTHUMOJIOTHs Ha3BaHHM
HEKOTOPbIX XMMHUYECKMX »HJeMeHTOB. Ilepuoanueckass Ttabnuua xumudeckux osnemeHtoB JI. WM. MenzaeneeBa: KOpPOTKONMEPHUOIHBIN H
JUTMHHOTIEPUOAHBIN BapuaHThl. [leproast u rpynmsl. [ naBHas u moGouHas noarpymmsl, uiu A- u b-rpynmnel. OTHOCHTENbHAS aTOMHAS Macca.

Xumunueckue popmynsl. Uuaekcel 1 koapunuenTsl. OTHOCUTENbHAS MOJIEKYIsIpHas Macca. MaccoBasi 4Ol XUMHYECKOIO 3JIEMEHTa B
coequHeHnu. MHdopmanys, KOTOpyro HECYT XUMUYECKHE (POPMYIIBL.

Banentnocts. CtpykTypHBIE (QOpMYNBI. XUMHUYECKHE JJIEMEHTHI C TOCTOSIHHOM M TIEPEeMEHHOW BaJeHTHOCTHIO. BbIBOA (hopMyIbI
COEIMHEHMS 10 BajleHTHOCTH. OnpesiesieHne BaICHTHOCTH XMMHUYECKOI0 3JeMeHTa 1o Gopmyse BeniectBa. CocTaBieHUe Ha3BaHUM COEUHEHMIH,
COCTOSIIIMX U3 ABYX XUMUYECKUX 3JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTAaBA BELIECTB.

XUMHYECKHE peaklMU. PeareHTel U NpOAYKTHl peakuuu. lIpu3Hakym XMMHUYECKUX peakiuil. YCIOBHA MX NPOTEKAHUS U MPEKpAIICHHUS.
Peakuuu ropenus. DK30TEpMUYECKUE U SHAOTEPMUUECKHUE PEAKIIUH.

3aKOH COXpaHEHHsI MacChl BEUIECTB. XMMHUecKue ypaBHeHus. CocTaBieHHE XMMHUYECKMX ypaBHeHUH. MHopmaius, KoTopyto HECET
XUMHUYECKOE YpPaBHEHHUE.

Krnaccudukanys XuMu4eckix peakiuii Mo COCTaBy M YUCIy PEareHTOB U MPOIYKTOB. TUIBI XUMUYECKUX peakuui. Peakunu coennHenus,
paszinokeHus, 3amelieHns u oomena. Karanuzaropsl u karamus.



JdemMoHcTpauuu

Komnekuus MatepuanoB U U3EIUNA U3 HUX.

Mogenu, ncnosnab3yeMsle Ha ypokax (pU3MKH, ONOJIOTHH U reorpaduu.

OOBEMHBIE U IAPOCTEPAKHEBBIE MOJIEIH HEKOTOPBIX XUMUYECKUX BELIECTB.

Mogenu KpUCTaNIn4eCKUX PEIIETOK.

Cobupanue npubdopa A MoJIyuyeHus ra3a v MpoBepKa ero Ha FrepMETUYHOCTb.
Bosronka cyxoro npja, ojaa uiam HaTaJIuHa.

ArperaTHbl€ COCTOSIHHSI BOJBI.

Pa3nenenue 1ByX HeCMEMMBAIOIIMXCS )KUIKOCTEHN € TOMOLIBIO ACIUTEIBHON BOPOHKH.
Juctunnsatop u ero padora.

YcranoBka a1 puiabTpoBaHus U €€ paboTa.

YcTraHoBKa /17151 BeITapuBaHUs U €€ padoTa.

Konnekuus ObITOBBIX TpUOOPOB A5t GUIBTPOBAHUS BO3AYXa.

Pa3nenenue kpacsuiero BemiecTBa gomMacTepa ¢ IOMOIIbI0 OyMakHOM XpoMaTorpaduu.
Monenu amnoTponHbIX MOAU(GUKALIUN YIIIepoia U CEpH.

[Tonyuenue o30Ha.

Hoprpets 1. 5. Bepriemmyca u JI. . Menzeneesa.

KopoTtkoneproaHelil 1 JUIMHHONIEPUOAHBIN BapuaHThl [lepuonnueckoit cucremsl . . Menneneesa
KoncTpynpoBaHnue mapocTepKHEBBIX MOJEIEN MOJIEKYI.

Amnmnapar Kunmna.

Paznoxxenne GuxpoMara aMMOHUS.

['openue cepbl U MAarHUEBOM JIEHTHI.

[Toptpets M. B. JlomonocoBa u A. JI. JlaByasse.

OnbIThI, HIUTIOCTPUPYIOLIUE 3aKOH COXPAHEHHS MACCHI BEILIECTB.

FOpCHI/IC (bocq)opa, paCcTBOPCHUC MMPOAYKTA T'OPCHUA B BOAC U UCCIICAOBAHUC TTOJYUCHHOTO paCTBOpPaA JIAKMYCOM .



*  BisauMoJelcTBHE COISIHON KUCIOTEI C IIMHKOM.

* Tlonyuyenue ruapoxcuaa meau(Il) u ero paznoxeHue npu HarpeBaHUH.

JlaGopaTopHbIe ONBITHI
. O3HaKoOMIIeHHE C KOJIJIEKIMEH 1abopaTOPHON MOCY IbI.
. IIpoBepka npubopa [ist MoTydeHHs ra30B Ha Te€PMETUYHOCTb.
. O3HakomIIeHHE C MUHEpalaMy, 00pa3yloIIUMU TPaHUT.

. HpI/IFOTOBHCHI/IC FCTCPOFCHHOﬁ CMCCH ITOPOIIKOB CEPbI U KECJIC3a U UX PA3ACIICHUC.

1
2
3
4
5. B3auMoieiicTBHE PaCTBOPOB XJIOPHIOB U HOUIOB KaJlKs ¢ paCTBOPOM HHUTpara cepedpa.
6. IMonyuenue rugpoxcuna meau(ll) u ero BzanmoaeiicTBUE ¢ CEPHON KUCIIOTOIA.
7. B3aumoeiicTBUE PacTBOPA COMBI C KUCIOTOM.
8. INpoBepka 3aKOHA COXPAHEHHs MACChHI BEIIECTB HA IPUMEPE B3aMMOICHCTBHS MIEIOUHM M KMCIOTBL
9. IIposepka 3aKOHa COXpaHEHHUs MACChI BEIIECTB HA IPHMEPE B3aUMOIEHCTBHS IWEIoun U conn xenesa (111).
10. PasnoxeHue nmepokcuaa BOAOPOIa ¢ HOMOMIBIO okcuaa mapranna (IV).
11. 3amemenue kene3oM MeaM B MEIHOM KYIIOPOCE.
IIpakTnyeckune padoTnl
1. 3HaKOMCTBO ¢ jabopaTopHbIM oOopyroBaHueM. [IpaBuna TexHUKH O€30MAaCHOCTH TpH paboTe B KaOWHeTe XUMUU. HekoTopwie BUIIbI
pa0or.
2. Amnanu3 noussl
BaskHelilue npeacTaBuTe I HEOPraHu4ecKnx BeuecTs. KoimyecTBeHHbIe OTHOLIEHUSI B XUMMU

CocraB Bo3ayxa. [lonsarre 06 00BEMHOI 10716 KOMIIOHEHTA MPUPOTHOM Ta30BOM cMecH — Bo3yxa. Pacuér o0béMa KOMIIOHEHTa
ra30BOM CMECH 10 €r0 00BEMHOM J10J1€ ¥ HA00OPOT.

Kucnopon. O3on. [Tonyuenune kucnopoaa. CoOupanue u pacno3HaBaHUE KUCIOPOa. XUMAYECKHE CBOMCTBA KUCIOPO/Ia: B3aUMOICUCTBHE C
MeTaJUTaMH, HEeMETAJIJIaMHU 1 CIIOKHBIMU BeriecTBaMu. [Ipumenenue kucinopoa. KpyroBopor kucioposa B mpupoe.

Oxcunsl. O6pazoBanue Ha3BaHUM OKCHIOB 10 UX popmymnam. CoctaBienue GopMys OKCHIOB MO UX Ha3BaHUAM. [IpencTaBuTe OKCUIOB:
BOJIA M YIJIEKUCIIBIN ra3, HeranéHas U3BecTb.

Bonopon B npupozae. dusndeckrue 1 XUMUYECKHUE CBOMCTBA BOJOPOA, €0 MOJyUYE€HHUE U TPUMEHEHUE.



Kucnotsl, ux cocras u knaccudukanus. Maaukaropsl. Tabmuma pacrBopumoct. ConsiHast M cepHast KUCIOTHI, UX CBOMCTBA U
IIPUMEHEHUE.
Comnn, ux cocraB u Ha3BaHuA. PacTBopuMocTh conelt B Boje. [IpenctaBurenu comeii: Xyiopua HaTpusi, kKapooHaT HATpus, Gocdar KaabIus.
ITocrosinnas ABoraapo. Komndectso Bemectsa. Moinb. MonsipHas Macca. KpaTHble eqMHUIIBI M3MEPEHUSI KOJMYECTBA BEIIECTBA —
MUJUTUMOJIb U KWJIOMOJIb, MAJUITUMOJIIPHAs U KWJIOMOJISIPHASI MacChl BEILIECTBA.
Pacuétel ¢ ncnonb30BaHNEM HNOHITHI «KOJIUYECTBO BEIIECTBAY, «MOJIIPHASA MACCA», «IIOCTOSTHHAsE ABOTaApO».
3akon ABorajipo. MomsipHbiit 00bEM ra3o00pa3HbIX BemecTB. OTHOCUTENNbHAS IOTHOCTh OJIHOTO Ta3a 1o APYromy.
KpaTHble eqMHUIIBI H3MEPEHUS — MUJUIUMOJIIPHBIA U KUJIOMOJIPHBINA 00BEMbI ra3000pa3HBIX BEIIECTB.
Pacuérbl ¢ ncosb30BaHUEM MOHATHH «KOJIMYECTBO BELIECTBA», «MOJIIPHAs Maccay, «MOJIIPHbIA 00bEM Ira30B», «IIOCTOSTHHAsE ABOraapoy.
Pacuérbl ¢ ncrosb30BaHUEM MOHATHH «KOJIMYECTBO BELIECTBAY, «MOJIIPHAS Maccay, «MOJISIPHBII 00bEM ra3oBy, «UUCIO ABOTaapoy.
I'uapocdepa. KpyroBopoT Boas! B pupoie. Puzndeckne 1 XUMHYECKHE CBOMCTBA BOJIBI: B3aUMOJICHCTBHE C OKCHIAMHU.
OcHoBaHusl, UX cocTaB. PacTBOpUMOCTh OCHOBaHUI B BojJie. V3MeHEHHEe OKpacku HMHIMKATOpOB B IIeNO4YHOU cpexe. [IpeacraBurenu
LIEJI0YEH: THAPOKCUIbI HATPUS, KAJIUS U KaJIbLIMSL.
PactBoputens m pactBopéHHOE BemiecTBO. PactBopel. PactBopenue. I'mapatel. MaccoBast j0yisi pacTBOPEHHOTO BellecTBAa. Pacuérsi,
CBSA3aHHBIE C UCIIOJIb30BAHUEM MOHITHS «MACCOBAS 10J1s1 PACTBOPEHHOTO BELLIECTBAY.
JdemMoHcTpanuu
* OmpeneneHue coep>KaHus KUCIOPOa B BO3yXeE.
* TlomyuyeHune KMCIOPOIa Pa3I0KEHUEM IIEPMAaHraHaTa Kajlus U IepOKCUIa
BOJOpOAA.
* CoOupaHue METOJIOM BBITECHEHUS BO3yXa U BOIbI.
* Pacno3HaBaHu€ KUCIOPOJA.
* Topenue maruus, xenesa, yris, cepbl 1 pocdopa B KUCIOPO/IE.
¢  Komrekusa OKCHIO0B.
* [Tlonyuenue, cobupanue 1 pacrio3HaBaHUE BOJOPO/JIA.
* ['openue Bojopoaa.
* BsaumoseiictBue Bogoposa ¢ okcuaom meau(ll).
e Kosmekuus MUHEpaJlIbHBIX KACIIOT.

* [IpaBuso pa3baBieHus: cepoil KUCIOTHI.



¢  Komaexuus cosen.
* Talnuua pacTBOPMMOCTH OCHOBAHUM, KUCIIOT U COJIeH B BOJE.
* HekoTtopsle MeTabl, HEMETAIIIBI U COEAMHEHMS KOJTMYECTBOM BEILIECTBA B 1 MOJIb.
*  Mogenb MOIAPHOTO 00bEMA ra3000pa3HbIX BEIIECTB.
JlaGopaTropHbie ONBITHI
12.  TlomyrHeHHE U3BECTKOBOM BOJBI PU MPONYCKAHUHU YIIIEKUCIIOTO Ta3a.
13.  Tlonyuenue Boaopoa B3aMMOJEHCTBUEM [IMHKA M COJISHOM KUCIOTBI.
14. PacnosnaBaHue KMCIOT HHIMKATOPAMH.
15. H3meHeHme OKpacKM MHAMKATOPOB B HIEIOYHOM CpPEJIE.
16. Osnakomiienue ¢ mpenapaTamy JOMAIIHEH MM IIKOJLHOM alTeYKd — PacTBOPAMH MEPOKCUIA BOAOPO/A, CIIMPTOBOM HACTOMKH HOMA U
HAIIATBIPHOTO CIIUPTA.
IIpakTnyeckue padoThl
3. Tonyuenue, coOMpaHue U pacro3HABaHUE KUCIOPOJIA.
4. Tlonyuenue, COOMpaHUE U PACIIO3HABAHUE BOIOPO/IA.
5. TIpurotoBneHre pacTBOPOB COJIEN C UX 3aJaHHON MacCOBOM JOJIEN.
OcHOBHBIE KJIacChl HEOPTAaHMYeCKUX coeAnHennii O6001IeHNe CBeIeHUH 00 OKcHaX, UX KIacCU(pUKALMH, HA3BAaHUSIX U
cBoiicTBax. CriocoObl OTYYEHHS] OKCHUIOB.
OcHoBaHusl, ux Kiaccuukanys, Ha3BaHUs U CBOMCTBA. B3anmozeiicTBie ¢ KMCIOTaMU, KUCIOTHBIMU OKCUIAMH U coliiMU. PaznoxkeHue
HEpAacTBOPUMBIX OCHOBaHMM. CrIOCOOBI MMOTy4eHUs OCHOBAaHUH.
Kucnotsl, ux knaccupukanus u Ha3zBaHud. OOIMe XMMHUYECKHE CBOWCTBAa KHCIOT. B3aumoneilcTBHE KHUCIOT C MeTaulaMu.
DNEKTPOXUMHUYECKHUN Psiji HAIpsDKEHUH MeTallioB. B3aumoaeiicTBie KUCIIOT ¢ OKCUaMH METaJIOB.
B3aumoaeincTBue KUCIOT ¢ OCHOBAHUAMU — peaKUus HeUTpanu3anuy. B3auMoaeCTBUE KUCIIOT € COJISIMHU. [Tonyuenne
0ECKHCIOPOIHBIX
U KHACJIOPOJICOIEPKALUX KUCIIOT.
Comnu, ux knaccudukanus 1 cBoiicTsa. BzaumoseiicTsue coneit ¢ MeTauiaMu, OCOOCHHOCTH THUX peakiuii. BzanmoneiicTBue coneit ¢
COJIIMH.
I'enernueckue psapl MeTalia U HeMeTaia. [ eHeTrnueckast CBSI3b MEX]y KJIacCaMU HEOPTaHUYECKUX BEIECTB.
JlaGopaTropHbie ONBITHI



17. BzauMopeiicTBrE OKCHIA KaJIbIIUS C BOJOM.

18. [MomyTHEHME M3BECTKOBOM BOIEL.

19. Peakuus ueiitpanuszanmum.

20. TMonyuenue ruapoxcuna meau (1) u ero B3auMoeiicTBre ¢ KUCIOTOM.
21. Pasnoxenue ruapokcuaa meau (1) npu Harpesanum.
22. B3aumojelcTBIE KUCIOT ¢ METAJUIAMHU.

23. B3aumozeicTBHE KUCIOT C COJIAMHU.

24. O3HaKoOMIIEHHE ¢ KOJUIEKIMEHN COJIEH.

25. Bzaumopeiicteue cynbgara meau(Il) ¢ xenesom.

26. B3aumozeiicTBre coleil ¢ COIsIMHU.

2. TeHeTnyeCcKas CBI3b Ha IPUMEPE COSAUHEHUM ME/IH.
IIpakTnyeckue padoThl

6. Pemenue SKCIEPUMEHTATBHBIX 3a/1a4.

Ilepuoauyeckuii 3axoH u Ilepuoanyeckas cucreMa XMMH4ECKHX 3JIEMEHTOB
. . MenpaesieeBa U CTpOeHHE aTOMa

EcTecTBeHHbIE ceMelcTBa XMMHUUECKHUX AJIEMEHTOB:IIEJIOYHbIE U II€JIOYHO3EMENbHbIE METaJUIbl, TajoreHbl, MHEpTHbIE (0J1IaropoIHbIE)

ra3el. AM¢poTepHOCTb. AM(DOTEPHBIE OKCUBI U TUAPOKCH IBI. KOMITTIEKCHBIE COMU.

Otkpsitue J. . MenneneeBbim Ilepuonnueckoro 3akoHa u cozganue uM [leproanueckoit cucTeMbl XUMUYECKUX JIEMEHTOB.

AToMmbl Kak (hopma CyIIeCTBOBaHUS XMMHYECKHX 3JeMEHTOB. OCHOBHBIE CBEJIEHUS O CTPOEHUH aTOMOB. JlOoKa3aTelnbCTBa CIOKHOCTU
ctpoenust atroMoB. OnbIThl Pe3epdopaa. [lnanerapuas Moaens CTpoeHus: aToma.

CocTtaB aTOMHBIX sA€p: NPOTOHBI, HEUTPOHBL. OTHOCUTENBHAs aTOMHas Macca. B3auMOCBA3b MHOHATHM <«IIPOTOH», «HEUTPOHY,
«OTHOCUTENbHASI AaTOMHAsI Maccay.

Muxkpomup. OnexkTpoHbl. CTpOEHHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XMMHUYeCKHX 371eMEeHTOB NeNe 1-20. Ilonstne O 3aBEepLIEHHOM
JJIEKTPOHHOM YpPOBHE.

N3otombl. ®dusmveckuit cmbicn cumBoiuku [lepmommueckoit cucrtembl. CoBpemeHHas ¢GopmynupoBka Ilepumomnueckoro 3akoHa.
W3MmeHeHus CBOMCTB 3JIEMEHTOB B IIEPHOJaX U TPyIIax, Kak (yHKIUS CTPOSHUSI 3JIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTrKa 3JIEMEHTAa-MEeTaula U 3JIEMEHTAa-HEMEeTallla 10 UX ITOJIOKEHUIO B Ileproanyueckoi cucteMe XuMUYeCcKux aeMeHToB J1. M.



Menpeneena.
JdeMoHcTpauuu
*  Paznuunbie (OpMBI TAOIHI] TEPUOTUIECKON CHCTEMBI.
*  MogaenupoBanue noctpoenus Ilepuoguueckoii cucremsl 1. 1. Menneneena.
*  Mojgean aTOMOB XMMHUYECKHX 3JIEMEHTOB.
* Moaenu aTOMOB 3JIEMEHTOB 1—3-TO Iepro10B
JlaGopaTopHbIe ONBITHI.
28. TMonyuyenne aM(pOTEPHOroO THAPOKCHIA U UCCIEN0BAHUE €I0 CBOMCTB.

Xumuuyeckas cBsi3zb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu

WonHas xumuveckas cBsi3b. MloHbl, 00pa3oBaHHbIE aTOMaMH METAJIJIOB U HeMeTaJuloB. CxeMbl 00pa30BaHMUsl HOHHON CBSA3M JUIs OMHAPHBIX
coeauHeHul. MloHHBIE KpUCTANIMYECKUE PEIETKU U (PU3MUECKUEe CBOWCTBA BEIIECTB C 3TUM TUIOM peléTok. [lonstue o popmynpHON enuHuLe
BELIECCTBA.

KoBasieHTHass XumHuecKkasi CBsi3b. DJIEKTPOHHBIE W CTPYKTYpHble (opmyinbl. KoBaneHTHass HemoisisipHas cBA3b. Cxembl 00pa3oBaHUs
KOBAJICHTHOM CBA3M AJIsi OMHApHBIX COelMHEHUN. MoJeKynspHble U aTOMHbIE KPUCTAIIMYECKHE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM TUIIOM
pEUIETOK.

DNeKTpoOTpUIATENbHOCTh. Psin anexTpooTpunatenbHocTH. KoBasieHTHas mossipHas XxuMmuueckas cBsi3b. Jlumonb. Cxembl oOpa3zoBaHUs
KOBaJICHTHOM MOJISIPHOM CBSI3U JJ1si OMHApHBIX COEAMHEHUN. MONeKysIpHble U aTOMHbIE KPUCTAUIMYECKUE PEIIETKH, CBOMCTBA BEILIECTB C 3TUM
THUIIOM PELIETOK.

Mertannndeckass XMMHUYECKasl CBSI3b U METAJUIMUECKasl KpUCTauinyeckas pelérka. CBOMCTBA BEIECTB C OTUM TUIIOM PEIIETOK. EnnHas
[IPUPOJAa XUMUYECKUX CBSI3EH.

Crenenp okucienus. CpaBHEHHE CTENIEHW OKUCIIEHUs U BaJleHTHOCTU. [IpaBuia pacuéra creneneir OKucieHus o GopMyiaaM XUMHUECKUX
COCIUHCHHM.

OKHCANTENBbHO-BOCCTAHOBUTEIbHBIE peakuuu. OrpenereHue CTEeNeHed OKHMCIEHUS JUIsl AJIEMEHTOB, OOpa3yIoIIMX BeHIeCTBa pPa3HBIX
kjaccoB. Peaknum MOHHOrO 0OMEHa U OKUCIMTEIbHO-BOCCTAHOBHUTEIbHBbIE peakiuu. OKUCIUTETh W BOCCTAHOBUTENb, OKHUCIEHHE U
BoccTaHoBJeHHe. COCTaBlIeHHE YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUi METOJOM AJIEKTPOHHOTO OalaHca.

JdemoHcTpauuu

* Buneo ¢parments! u cnaiiasl «/MloHHass XUuMUYecKasi CBSI3b ».



Komeknus BemecTs ¢ HOHHOW XUMHYECKOH CBSI3BIO.

Mogeny HOHHBIX KPUCTAIUINYECKUX PEIIETOK.

Buneodparmentst u cnaiinpl «KoBaleHTHaIXMUMHYECKAst CBSA3bY.
Kosnexnus BemecTs MOJIEKYIIPHOTO U ATOMHOI'O CTPOCHHSL.

Mopnenu MOJEKYISPHBIX U @aTOMHBIX KPUCTAININYECKUX PELLETOK.
Buneodparments! u crnaiiapl «MeTanandecKass XMMUIecKas CBSI3b».
Komnexkuus «MeTtaibl U CIIIaBb».

B3anmoeiicTBre IIMHKA ¢ CEpOM, CONSTHOM KHCI0TOM, Xaopuaom meau (11).
I'openue maruus.

B3anmopeicTere XJI0pHOU U CEpOBOLOPOIHON BOJBI.

JlaGopaTopHbie ONBITHI

29. W3roropieHye MOAENN, WIKOCTPUPYIOIIEH CBOWCTBA METAJUIMIECKOM CBA3U



Conep:xanue NporpaMmmbl
Xumus 9 kiaace
(68 uacos, 2 yaca B HeeJI10)
IloBTOpEeHue U 00001IeHHE CBeIeHUIT 10 Kypcy 8 kiacca

bunapnsie coequnenus. Okcuibl coneodpasyroniue u HeconeoOpasyromue. ['uapokcuipl: ocHoBaHUs, aM(poTepHbIe, KUcI0Thl. CpeaHue,
KHCJIbIE, OCHOBHBIE COJIU.

O060061eHue cBefieHnit 0 xuMudeckux peakiusax. Kiaccupukanys XuMIYeCKUX peakiyii 0 pa3TuYHbIM OCHOBAHHUSIM: COCTaBY U YHCIY
pearupyomux 1 00pa3yonxcs BelecTB, TeIoBoMY 3G (}eKTy, HapaBiIeHUIO, U3MEHEHHIO CTETIEHEH OKUCIICHUS JIEMEHTOB, 00pa3yIoIINX
pearupyromie BenecTna, (hase, HCIoIb30BaHUIO KaTaln3aTopa.

[TonsaTHE 0 CKOPOCTU XUMUYECKOHN peakiuu. PakTopbl, BIUSIOMINE Ha CKOPOCTh XUMUUECKUX PEAKIIMI: MPUPO/Ia PEarupyromux BEUIeCTB,
WX KOHIEHTpAIHs, TEMIIEpaTypa, IJI0IIa b CONPUKOCHOBEHUS, HATNUMNE KaTanu3aTopa. Karanus.

JdeMoHcTpanuu
*  (O3HAKOMJICHHE C KOJUICKIIUSIMU METAJIOB U HEMETAJIIOB.
* (O3HAaKOMIIEHHE C KOJUIEKLHUSIMU OKCUOB, KUCJIOT U COJIEH.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaKuu OT MPUPOJIbl PEarupyOIIUX BELIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOHN pEaKIMU OT KOHIIEHTPALUU PEArupyIolnX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH peaKIuu OT IJI0IIa 1
COTMPUKOCHOBEHUS PEArupYyIONINX BEIIECTB («KUTISIIHI CIION).
* 3aBUCHUMOCTb CKOPOCTU XMMHUYECKON pEaKIIUU OT TEMIIEPATYpPhl PEarnpyrOUIUX BEIIECTB.
JlaGopaTopHble ONBITHI
B3anMozeiicTBue aMMuaka 1 XJIOpOBOAOPO/A.
Peakuus Heltpanusanuu.
Ha6monenue temnoBoro 3¢ dexra peakiiuu HeuTpanu3aiim.
BiaumoneiictBue cepHoii kucnoTsl ¢ okcugom meau (I).

Paznoxenue MEpOoKCHUZa BOAOpOaa C MIOMOIIbIO KaTala3bl KapTO(I)CHH

ok whnpE

3aBHCUMOCTH CKOPOCTH XUMHUYECKON PEAKLIUU OT MPUPOJIbl PEarupyolx BEIIeCTB Ha IPUMEPe B3aUMOJICHCTBUS PacTBOPOB THOCYIIb(haTa
HaTpHUs U XJIopuaa 0apusi, THOCYIb(aTa HaTPHUs U COJITHON KUCIIOTHI.

1. 3aBHCHMOCTD CKOpPOCTH XUMHYECKOMN pcaknuuu OT NpUPOJAbl METAJIJIOB IIPU UX B3aMMOJCHUCTBUHU C COJISHOM KHCIOTOM.



8. 3aBUCHMMOCTBL CKOPOCTH XUMHYECKON PEAKIMU OT IPUPOBI KUCIOT IIPH B3aMMOJEHCTBHH UX C HKEIE30M.

9. 3aBUCUMOCTBL CKOPOCTH XUMHYECKON PEAKLIUH OT TEMIIEPATYPHI.

10.  3aBHCHMMOCTH CKOPOCTH XUMUYECKON PEAKIIUHM OT KOHIIEHTPALIMH.

11. 3aBuCHMMOCTH CKOPOCTH XUMHUYECKON PEAKIIUM OT IO CONPUKOCHOBEHHUS PEATMPYIOIINX BEIIECTB.

12.  3aBHCHMMOCTH CKOPOCTH XMMUYECKON PEAKIIMH OT KATaIU3aTOPa.
XuMHYECKHE PeaKIMH B PACTBOPAX YJIEKTPOJIHTOB

[Tonsitve 00 AMEKTPOTUTUUECKON NUCCOIUALNUA. DIEKTPOIUTHI U HEIIEKTPOIUTHI. MEeXaHU3M JUCCOLMALNH SJIEKTPOJIUTOB C PA3IMUYHBIM
xapakTepoM cBsi3u. CTETeHb IEKTPOIUTHYICCKOM qucconuanui. CHIIBHBIE U C1a0bIe SJICKTPOJIHTHL.
OCHOBHBIE TOJIOKEHUSI TEOPUH IEKTPONUTUUECKON aucconuanuu. Knaccudukamnus HOHOB U X CBOMCTBA. KUCIOTHI, OCHOBAHMS U COJIA
KakK AJIEKTPOoJuThI. VX Kiaccudukanys u Juccorrariusi.
OO0mue XMMUYECKHE CBOMCTBA KUCJIOT: U3MEHEHHE OKPACKH WHIMKATOPOB, B3aMMOJICHCTBHE C METAJZIaMH, OKCHJIAMH W THJAPOKCHIAMHU
METAJIJIOB U COJIIMU. MOJIEKyIIIpHbIE U MOHHBIE (TTOJIHBIE U COKPAIIEHHBIC) YPAaBHEHHSI pEaKLIUi.
XUMHUYECKUN CMBICII COKPAIEHHBIX YPAaBHEHUH. Y CJIOBUS POTEKAHUS PEAKIIMI MEX1Y SJIEKTPOIUTaMU 10 KOHUA. P/l aKTUBHOCTH METAJLJIOB.
OO0muMe XMMHYECKHE CBOMCTBA IIEJIOUEH: B3aUMOACHCTBHE ¢ KUCIOTAMH, OKCHAAMH HEMETAIUIOB, coJiaMu. OOImMe XUMHYECKIE CBOMCTBA
HEPACTBOPUMBIX OCHOBAHHI: B3aMMOJICUCTBUE C KUCIOTAMHM, PA3JIOKEHHE MPU HarpeBaHUH.
OO0mme XMMHUYECKUE CBOMCTBA CPEIHUX COJICH: B3aMMOJCHCTBHE C KHCJIOTaMH, IIEJI0YaMU, COJIIMH W MeTalaMu. B3aumopeiicTBue
KHCIHBIX COJICH CO IIeI0YaMH.
'unponus, kak 0OMEHHOE B3aMMOJEHCTBHE COJeil ¢ BOJOW. ['MAPONN3 COMM CHIIBHOTO OCHOBaHMS U ci1aboil kucnoTel. ['uaponus comnu
c1aboro oCHOBaHUS U CUIIbHOU KucioTel. [lkana pH.
CBoiicTBa KHUCJIOT, OCHOBAaHMI, OKCHJIOB M COJE€l B CBETE€ TEOPUU HIIEKTPOJUTHUYECKON JHUCCOLMALMUA W  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIU.
JdemoHcTpanuu.
* lcnbiTaHue BEIIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOJIHOCTb.
*  3aBHCHMOCTb JEKTPONPOBOJHOCTH YKCYCHON KUCIOTHI OT KOHIIEHTPALIUH.
* JIBM>KEHME OKpALIEHHBIX HOHOB B AJIEKTPUUECKOM IOJIE.
* OmnpeneneHue xapakTepa Cpeibl B paCTBOPAX COJICH.



JlaGopaTopHbIe ONBITHI.

13. uccounanus cnadbIX 3JI€KTPOIUTOB HA IPUMEPE YKCYCHOM KMCIOTBL

14. Vismenenue oKpacku HHAMKATOPOB B KMCIIOTHOM CPEJIE.

15.  Peaknus HeliTpanu3ainuy pacTBOpa MENOUN Pa3IHYHBIMU KHCIOTAMH.

16.  Tlomyuenue ruapoxcuna meau (11).1 ero B3anMoeicTBUE C Pa3IMYHBIME KHCIOTAMHU.

17. BzaumogpeiictBue cuabHbIX KUCIOT ¢ okcunom meau (11).
18-20. B3aumoelicTBre KACIOT ¢ METAJIAMU.

21. KauecTBeHHas peakys Ha KapOOHAT-HOH.

22. TlonyueHue CTyaHsI KPEMHHEBOM KMCIOTBL.

23. KauecTBeHHas Peakiys Ha XJIOPU - UK CYIb(PaT-uOHBI
24. VI3MeHeHne OKPacKH MHIUKATOPOB B INEIOYHOM Cpee.
25. B3auMoIeliCTBHE IENOYEN C YTIIEKHCIIBIM Ta30M.

26. KayecTBeHHas peakiys Ha KATHOH aMMOHHSL.

27 . Tlonyuenue ruapokcuna meau (11).

28. Pasnoxenue ruapokcuna meau (11).

29. B3aumoeiicTBre KapOOHATOB ¢ KHCIOTAMH.

30. Tonyuenne ruapokcua xenesa(lll).

31. BzaumoseiicTBue xenesa ¢ pactBopom cyibghara meau (1)
IIpakTnyeckune padoTnl

1. CaoiicTBa KUCIOT, OCHOBAaHUI1, OKCHIOB U COJIEH B CBETE TEOPUU BIEKTPOIUTHUECKON TUCCOLUALIMU U OKUCIUTENBHO -
BOCCTAHOBHMTEIBHBIX PEaKIHil

HeMmerajibl M MX COeUHEHUSA
CrpoeHne aToMOB HEMETAIUIOB U UX MoJo0xkeHue B [lepuonnyeckoit cucreme. Psan snexkrpoorpunarensHocTy. Kpuctammaeckne pemeTku
HEMETAJIJIOB — MPOCTHIX BellecTB. AioTpomnus U e€ npuunHbl. Ousndeckre cBoiicTBa HeMeTaioB. OOIMe XUMHUYECKHE CBOWCTBA HEMETAIJIOB!
OKHCJIUTENbHBIE U BOCCTAHOBUTEIBHBIE.
["anmorensl, cTpoeHre UX aToMOB M Mojekyl. dDusnveckre U XMMHUYECKHE CBOMCTBA raJloreHOB. 3aKOHOMEPHOCTH HW3MEHEHMsI CBOMCTB
raJIor€HOB B 3aBHMCHUMOCTH OT MX mojoxkeHus B Ilepuoguueckoii cucreMme. Haxo)keHue rajoreHoB B NMPUPOJE U MX INOJyYEHHUE. JHAUYEHUE U



IIPUMEHEHHE TAJIOTEHOB.

["anoreHoBOOPOABI M COOTBETCTBYIOIIME MM KHCIOTHI: IUIABHKOBAas, COJIIHAs, OpPOMOBOJOPOJHAs, HMOAOBOJOpOIHAs. [ amoreHumisl.
KavecTBeHHBIE peakIiuy Ha TaIOTeHUA-UOHEI. [IpuMeHeHne COeIMHEHUI TaIOTeHOB U UX OMOJIOTHYECKas pPOIIb.

Oobmas xapakrepuctuka eMeHToB VIA-rpynmel. Cepa B pupojie u e€ monydeHue. AJIIOTPOITHbIE MOAU(PUKAIIUN Cephl U UX CBOWCTBA.
XUMUYeCcKHe CBOMCTBA Cephl U €€ MPUMEHEHHE.

CepoBOZIOpPOJI: CTPOCHHUE MOJEKYJbl, (U3NYECKUE U XHUMHUYECKHE CBOICTBa, MojydyeHHWe W 3HaueHue. CepoBONOpOAHAS KHUCIOTA.
Cynbbune u ux 3HaueHue. JIroMuHODOPHI.

Oxcun cepsl (1V), cepuucras kuciora, cynbQuTsl. KauecTBeHHas peakius Ha Cylb(pUT-HOH.

Oxcun cepsl (V), cepras xucinora, cynbdarel. Kpucramioruaparel. KadecTBeHHas peakiusi Ha Cyib(}ar-uoH.

CepHast kHcCIOTa - CHJIBHBIA AeKTposuT. CBOWCTBAa pa30aBICHHON CEPHOW KHCIOTHI, KaK THIIMYHOW KHUCIIOTBI: B3aUMOJICHCTBUE C
METaJUIaMH, OCHOBHBIMH M aM(OTEPHBIMH OKCHIAaMH, OCHOBAaHMSIMH M aM(OTEpHBIMH THAPOKCHIAMH, COIsiMH. KadecTBeHHas peakuus Ha
CyIb(aT-HoH.

OO6mias xapaktepucTuka 31eMeHTOB VA-rpynmbl. A30T, CTpO€HHE aToMa W MOJIeKylbl. DU3WYECKWe M XHUMUYECKHME CBOWCTBA U
MPUMEHEHHE a30Ta. A30T B PUPOJIE U €r0 OMOJIOTHYecKast poJib.

AMMHaK, CTpOCHHE MOJEKYdbl W (U3MYECKUE CBOICTBAa. AMMHauHas BOJa, HAIIATBIPHBIA CIOHUPT, TUApPAT aMMuaka. J(OHOpHO -
aKIENTOPHBI MEXaHW3M O0pa30BaHUsA KaTHOHa aMMOHUS. BoccTaHoBuTenbHBIE CBoiWicTBa amMMuaka. Colu aMMOHHMS U WX TPUMEHEHHE.
KauectBenHas peakiys Ha KATHOH aMMOHUS.

Oxcuapl a30Ta: HECoJeoOpasyrolIe U KHCIOTHbIE. A30TUCTasi KUCJIOTa U HUTPUTHI. A30THAs KUCIIOTa, €€ IMOJydyeHUE U CBOMCTBA.
Hurpatsr.

®docdop, ctpoenue aroma u amuotponus. ®ocouasl. Gochun. Oxcua pocdopa(V) u opropocdopnas kucnora. Pocdarsl. DochopHbie
ynoOpenusi. UTHCEKTUITUIBI.

O6mas xapaktepuctuka 3neMeHToB [V A-rpynmnbl: 0COOEHHOCTH CTPOCHHUSI aTOMOB, MPOCTHIX BEIIECTB U COSAUHEHUN B 3aBUCUMOCTH OT
MoJIOXKeHUs dneMeHToB B [leproaudeckoii cucreme. Yriaepoa. ANTOTPONHbIE MOAU(PUKAIIUU: anMa3, TpaduT. AMOp(HBIN yriIepoa U ero copra:
caka, aKTUBUPOBAaHHBIN yroyb. Asncopouus. XuMudeckue cBoicTBa yriaepona. Kokcoxumuueckoe mpou3BOACTBO U €ro mpoayKius. Kapousl.

Oxcun yrnepoaa(ll): ctpoenne monekynbl, moiaydeHue u ero cBoiictBa. Okcua yriepoaa(lV): crpoenue MoneKyibl, MOJy4YeHHE U €ro
cBoiicTBa. YronbHas kucioTa. Coiau yroibHON KUCIOTHI: KapOOHATHI M THAPOKapOOHAThl. TexHUUecKas U MUIeBas co/a.

Heopranuueckre u opraHnuecKkre BelecTBa. YTIIEBOAOPObl. XUMUYECKOE CTPOEHUE OPraHUUECKHUX BEIIECTB, KaK MOPSIOK COCAMHEHUS
aTOMOB B MOJIEKYJIE IO BaJICHTHOCTH.

MertaH, 3TaH, Kak MpeAelibHBIC YIJIEBOJOPObl. DTUJIEH W alleTWUJIEH, KaK HempelneabHble (HEHACHIIICHHBIE) YTIIEBOIOPOILL. ['opeHue



yriaeBonopoaoB. KauecTBeHHbIE peaKklMK Ha HENPEEIbHbBIE COEAUHEHMUS.
OTWIOBBIN CIIUPT, €r0 MOJIyuyeHHe, MPUMEHEeHUe U (pusnonornyeckoe aeiicreue. TpéxaroMublid criupT raunepuH. KauecTBeHHas peakius
Ha MHOT'OATOMHBIE CIIUPTHL. YKCYCHasl - IPEJICTaBUTEIND KJlacca KapOOHOBBIX KHCIIOT.
Kpemuuii, ctpoenue ero aroma u cBoiicrsa. Kpemnuii B npupoae. Cunmunuasl u cuiiad. Oxeun kpemuusi(1Y). KpemuueBast kuciora u eé
COJIH.
ITpon3zBoncTBO cTekIa U LieMeHTa. [IpoIyKIys CHIIMKATHONW IPOMBIIIJIEHHOCTH: ONTHYECKOE BOJIOKHO, KepamMuka, hapdop, pasHc.
OnTryeckoe BOJIOKHO.
Hemeramnsl B npupone. dpakiyoHHasi MEeperoHka *HUJAKOro BO3/AyXa Kak CIIOcO0 IMOJydyeHMs KHCIopoja, a3oTa, aprosa. llomxydenue
docdopa, KpeMHUs, XJI0pa, oaa. DIIEKTPOIIU3 PACTBOPOB.
[Tonmy4yeHne cepHON KUCIIOTHI: CBIPHE, XUMH3M, TEXHOJIOTHYECKAs CXeMa, METO KHITAIIETO CJIOs, IPUHIIMITBI TETI00OMEHa, TPOTHBOTOKA U
uupkyasuuu. Oneym. [Ipon3BoicTBO aMMuaka: CbIpb€, XMMHU3M, TEXHOJIOTHYECKAsl CXeMa.
JdeMoHcTpanuu
e Kosieknus HemMeTamoB.
e Mopnenu KpUCTAJUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOp W MPUHITUIIBI €r0 PAOOTEHI.
e ['opeHue HEMETaIOB - IPOCTHIX BEIIECTB: cepbl, pocdopa, JPEBECHOTO YIIISL.
e OO0pa31bl TaJOreHOB - IPOCTHIX BEILECTB.
e BsaumozelicTBuE TaJOreHOB ¢ METaJIIaMHU.
e BriTecHeHue xji0pa OpoMOM UM 0]1a U3 paCTBOPOB UX CoJIel
e Kosutekius npupoaHbIX COEAUHEHNH XJIOpa.
e BsaumozelicTBue cepbl ¢ METANIaMHU.
e ['opeHue cepbl B KHCIOPOE
e Komnekmus cynbQuaHbIX py.
o KayecTBeHHas peakuys Ha Cyab(UA-HOH
e (OO0eciBeurnBaHUE OKPALICHHBIX TKAHEH U IIBETOB CEPHUCTHIM Ta30M.
e BisaumonelcTBre KOHUEHTPUPOBAHHON CEPHOU KHUCIIOTHI C MEIBIO.
e OOyrianBaHHe OPraHMYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHON KUCIOTOM.
e Jlnarpamma «CocTaB BO3ayXa».



Buneodparmentst u cnaiiasr «IItuabu 6a3apbiy.

[Tony4yenue, cobupanue 1 pacro3HaBaHHE aMMHAKA.

Pa3noxxenue 6uxpomara aMMOHUS.

B3anMopeiicTBue KOHLIEHTPUPOBAaHHOM a30THOM KHCIIOTBI C MEJBIO.

l'openune yepHoro mopoxa

PasnosxeHnne HUTpaTa Kajaus U TOPEHUE APEBECHOIO YrOjbKa B HEM

OO6pa3iel MpUpOAHBIX coenuHenuit Gocdopa.

I'openune docdopa Ha Bo3ayXe U B KUCIOPOJIE.

[Tonyuenue 6enoro pocdopa u UCHbITAHUE €TO CBOMCTB

Komnnexkuust «O6pa3iibl NpupoIHBIX COSAMHEHUN YIIepoia»

[Toptper H. /1. 3enunckoro. [Tornomenre akTHBUPOBAHHBIM YIJIEM pacTBOPEHHBIX BEILIECTB UJIU T'a30B.
YeTpoicTBO IPOTUBOTA3a.

Mopenn MOEKyJI METaHa, 3TaHa, STWJICHA U alleTUJICHA.

BiaumopeiicTBue sTusieHa ¢ 6poMHON BOIOM M paCTBOPOM MEPMaHraHATa KaJlus.
OO01ne XMMHUYECKHE CBOMCTBA KUCIIOT Ha IPUMEpPE YKCYCHOW KHCIIOTHI.
KauecTBeHHas peakuys HAa MHOIOATOMHBIE CIIMPTHI.

Komnexmus «O0pa3ibl NPUPOAHBIX COEANHEHUH KPEMHHUS».

Komtekuust crekia, KEpaMUKH, IEMEHTA U U3J1E€JUHA U3 HUX.

Komneknus npoaykuuu CHIIMKaTHOW MPOMBIIITIEHHOCTH.

Buneodparments! u cnaiiasl «I[Ipon3BoiCcTBO CTEKIIA U [IEMEHTAY.

Komnekuust «lIpupoHbie coeIMHEHNST HEMETAIIIIOBY.

Buneodparments! u cnaiiabl «PpakMOHHAs IEPETOHKA KUJKOTO BO3AYXa»
Buneodparments! u cnaiiasl «llonydeHne Bogopoa, KUCIOPOAa U TaJOT€HOB 3JEKTPOIUTUYECKUM CIIOCOO0MY.
Monenu annapatoB Ui IPOU3BOJICTBA CEPHOM KUCIIOTHI.

Mopenp KUnsmero cios.

Mopaens KOJIOHHEI CUHTE3a aMMHaKa.

Buneogparmentst u cnaiiapl « [pou3BoJICTBO CEpHON KUCTOTHIY.
Buneodparments! u cnaiiapl «I[Ipon3BoicTBO aMMHaKay.



o Komnekmus «CrIpb€ Ui MOIY4YEHUS CEPHON KUCIOTHI.

JlaGopaTopHbie ONBITHI

32. Pacnio3HaBaHUE raJIOreHHI-HOHOB.

33. KauecTBeHHBIE PEAKIMH HA CYIIb()AT-HOHBI.

34. KauecTBeHHas peakiys Ha KATUOH aMMOHHSL.

35. XuMuueckue CBONCTBA a30THOM KUCIIOTHI, KK JJIEKTPOJIMTA.
36. Kauectsennsie peakiuu Ha GocdaT-uoH.

37. Tonyuenue u CBOKWCTBA YrOAbHOM KMCIOTHI.

38. TMponyckanue yriaeKucIoro ra3a 4epe3 pacTBOp CHIIMKATA HATPUS

IIpakTnyeckue padoThl

2. V3y4yenune CBONCTB COJSIHOM KHCIIOTHL.

3. 3yuenue CBOWCTB CEPHOM KUCIIOTHL.

4. TlonyyeHne aMMHUaKa ¥ U3y4E€HHE €T0 CBOWCTB.

5. IMonyuenue yriaekueioro raza ¥ M3y4eHue ero CBOUCTB.

MeTajibl M UX COeAMHEHUS

[Tonoxxenne MertauoB B Ilepuonmueckoil cucreme xumuueckux snemeHToB J[. M. MenneneeBa, cTpoeHHe UX aTOMOB M KpPUCTAJUIOB.
Mertannuueckast CBsi3b U MeTajIMdeckas KpUCTajuiMueckas pemérka. Puznueckue CBOICTBA METAJUIOB: 3JEKTPO- U TEIJIONPOBOJHOCTS,
OTpa’karoIasi CloCOOHOCTb, MIACTUYHOCTb. CIuliaBbl YEPHBIE U LIBETHBIE.

Mertanabsl Kak BOCCTAaHOBHUTENU. DJIEKTPOXUMHUYECKHUN psij HalpsDKEHUH. B3anMopelcTBHE METAJIOB ¢ HEMETAUIAMM, OKCHAAMHM, KHCIOTaMH,
COJISIMU. AJIFOMMHOTEPMHS.

CtpoeHre aToOMOB M TNPOCTBIX BEIIECTB MIETOYHBIX METAIOB. 3aBUCHUMOCTb (PM3UYECKMX W XMMHYECKHX CBOMCTB ILEIOYHBIX METAJUIOB OT
3apsAaoB anep ux atoMoB. OKCHUJIBI U THJIPOKCHJIBI IEJIOYHBIX METAJJIOB, UX MOJIY4YeHHE, CBOMCTBA, MpUMEHEeHHEe. BaxkHeliue conu meI0YHbIX



METAJUIOB, UX 3HAYEHUE B JKMBOM U HEKUBOU IPUPOJIE U B )KU3HH YEIIOBEKA.
CTtpoeHne aTOMOB M MPOCTHIX BEIIECTB MIETOYHO3EMEIbHBIX METAIOB. 3aBUCUMOCTh (PM3NYECKHX U XUMHUYECKUX CBOWCTB LIETIOYHO3EMEIbHBIX
METAJIJIOB OT 3apsAfoB saep UX aToMOB. OKCHABI U TUIPOKCHU[BI IIETOYHO3EMENIBHBIX META/IOB, MX IOJYyYEHHE, CBOMCTBA M NPUMEHEHHE.
Baxmueilimme conu mEnoyHo - 3eMeTbHBIX METAJUIOB, UX 3HAUYCHHUE B IPUPOE U JKU3HU YenoBeka. KapOoHaTsl 1 ruipokapOOHAThI KalblIHs.
XKécTtkocTh BOIbI: BpeMeHHas U moctosiHHas. CriocoObl ycTpaHeHus: BpeMeHHON KEcTkocTu. CrocoObl yCTpaHEHUs! MOCTOSHHOM KECTKOCTH.
WNonutel. CoenuHeHUs alOMUHUA B Ipupojae. XUMHUYECKHE CBONCTBa amoMUHHA. OCOOEHHOCTHM OKCHAAa W TUIPOKCHIA AaTIOMUHHUSA Kak
aM(pOTepHBIX COeTUHECHHH. BackHewme conu amoMuHus (XJIopu, cyiabdar).
OcoOenHoctu cTpoeHust aToma xenesa. JKenezo B npupoze. Baxneitmue pynasl sxenesa. Okcunsl u rugpokcust xenesa(ll) u sxxenesa(lll). Conu
xene3a(ll) u xxenesa(lll). OOHapyxeHre HOHOB KaTHOHOB JK€J€3a B pacTBOpE. 3HaUCHHE COEIMHEHUH JKele3a.
Koppo3us xumMudeckas 1 3JeKTPOXUMHUYECKasi. 3alluTa METaJUIOB OT KOPPOo3uu. MeTautbl B IpUpOJIe: B CBOOOTHOM BUJIEC U B BUJI€ COSAMHEHUH.
[TonsTne o metasmypruu. YépHas u nBeTHas Metautyprus. [ lupomeramnyprus, TiIpoOMeTAILTYyprus, JIEKTpOMeTauTyprus. JJoMeHHbIi nponecc.
[lepepaboTka 4yryHa B CTallb. DIEKTPOIH3 PACILIIABOB.
JdeMoHcTpamun

* BsaumopaeilicTBue HaTpUs, JIUTHS U KAJIBLKS C BOJOM.

* T'opeHue HaTpUs, MarHus U ’KejIe3a B KUCIOPOJE.

* Bcnblmka TEpMUTHON CMECH.

* BsaumozelcTBuEe CMECH NIOPOLIKOB CEPBI U XKeNe3a, [IMHKA U CEPBI.

* BsaumopeiicTBuE alIOMUHHUS C KUCIOTAMHU, IEI0YaMH U BOJIOH.

* BsaumogaeiicTBue xene3a 1 MeIH C XJIOPOM.

* BsaumopeiicTBue Meu C KOHIEHTPUPOBAHHOM CEPHOM KUCIOTON M a30THOM KUCIOTOH (pa30aBiIeHHON U KOHLIEHTPUPOBAHHOI).

* Okpacka IIaMeHH COEUHEHUAMH IIEJTOUYHBIX METAJIIOB.

* Okpacka IIaMeHN COEIUHEHUSIMU IIETOYHO3EMENIbHBIX METAILIIOB .

* T'ameHue U3BECTU BOJOM.

* IlomyueHue KECTKOM BOABI B3AUMOJICMCTBUEM YIIIEKUCIIOT0 ra3a C U3BECTKOBOU BOIOM.

* VcrpaHeHHe BpeMEHHOM KECTKOCTH KUTITYEHUEM U TOOABKOW COJIBI.

* VcrpaHeHHe MOCTOSHHOM KECTKOCTH JOOABKOW COIBI.

* VOHUTHI U IPUHIIUII UX JEHCTBUS (BUICOPpArMEHT).

e Komekuust npupOoIHBIX COETMHEHUN ATTFOMUHMUS.



*  Buneodparments! u cnaiiapl «OKCUA aTIOMUHUSA U €70 MOAU(DUKALIAN.
* Ilomyyenue ampOTEpHOro rMIPOKCUIA ATIOMUHUS U UCCIIE0BAaHUE €r0 CBOMCTB.
e  Komreknusa «XUMUYECKAE UCTOYHUKU TOKA».
* Pe3ynpTaThl AMUTENBHOIO SKCIEPUMEHTA 110 U3YUYEHUIO KOPPO3UHU CTAJIbHBIX U3JEJIUN B 3aBUCUMOCTH OT YCIIOBUN ITPOLIECCOB.
* Boccranosnenue meau u3 okcuaa meau(ll) Bogopomom.
* Buneodpparmentst u cnaiiabl « [pou3BOICTBO UyTyHA U CTAIIH.
* Buneodparments! u crnaiiapl «3aenus u3 yyryHa u cTanm.
* Bugneodparmentst u crnaiiapl «I[pon3BOICTBO AIFOMUHUS.
JlaGopaTopHbie ONBITHI
39.BsaumozeiicTBue xenesa ¢ pactBopom cyibdara meau(ll).
40.TTony4enne n3BECTKOBOM BOIBI M OIBITHI C HEM.
41.TTonyuenue ruapoxcunos xenesa(ll) u (111).
42.KadecTBEHHBIE PEAKIINY HA KATHOHBI JKEJIE3a
IIpakTnyeckue padoThl
6. TlomydeHue KeCTKON BOBI M CIIOCOOBI €€ YCTPAaHEHHS.

7. Pemenue SKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TeMe «MeTauibh».
XuMus M OKpy:KamoLas cpeaa

Crpoenue 3emiu: Apo, MaHTUS, 3€MHas KOpa, UX XMMHUYECKUI cocTaB. JIutocdepa u e€ xumuueckuit cocras. Munepainsl. Pynbl.
Ocanounslie nopojsl. [Tone3nbie nckonaemple. XuMU4eckuil coctaB rupocepbl. XUMHUECKUNA COCTaB aTMOC(EpPHI.
HcTouyHNKHM XMMHUYECKOTO 3arpsi3HEHMs OKpY»Karoleil cpeapl. [ 1obabHble 9KOJI0rH4ecKre Mpo0IeMbl UeI0BEYECTBA: MApHUKOBBIHN 3 dexT,
KHCIIOTHBIE JI0%K]IH, 030HOBBIE JABIPbl. MeXAyHapOJHOE COTPYIHUYECTBO B 001aCTH OXpaHbl OKPYKAIOIIEH Cpelbl OT XUMUYECKOTO 3arpsi3HEHUSI.
«3en€Has XuMus».
JdeMoHcTpanuu
*  BuneodparmenTs u cnaiiapl «CtpoeHue 3eMin U €€ XUMUYECKUIH COCTaBy.
¢ Komreknust MUHEpaIoB U TOPHBIX IMTOPO/I.

*  Komnekmus «Pyasr MeTammoBy.



* BugeodparMenTsl u cnaiipl «I7106anbHbIE SKOIOTHYECKHE TPOOIEMBI YEIOBEUECTBAY.
JIaGopaTopHbIe ONBITHI
43. Usyuenue rpanura.

O000menne 3HaHUH 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIBI.
IHoaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHy
CrpoeHue aToMa B COOTBETCTBHUHM C [TOJIOXKEHUEM XMMHUUYECKOTO0 31eMeHTa B [lepuoauueckoil cucreme. CTpoeHHE BELIECTBA: XMMHUUYECKAs CBA3b

U KPUCTAJUTMUECKUE PEIIETKU. 3aBUCHUMOCTh CBOMCTB OOPa30BaHHBIX 3JIEMEHTAMU MIPOCTHIX BEIIECTB (METAIOB, HEMETAIIOB, OJIArOPOTHBIX
ra3oB) OT MOJIOKEHH 37IeMeHTOB B [lepuoanueckoii cucreme. TUIOIOTHS HEOPraHUYECKUX BELIECTB, JIEJICHNE UX Ha KIIACCHI U TPYIIIHL.
IIpencraButenu.
[Ipu3Haku u ycnoBus NPOTEKAHUA XUMUYECKUX peakunil. TUIIONIOrus XMMUYECKUX PEAKIUI IO pa3IMYHbIM OCHOBAHUSM. Peakiiny HOHHOTO
obmeHa. OKUCITUTENFHO-BOCCTAHOBUTEIILHBIC PEAKIINH.
XUMHYECKHE CBOMCTBA MTPOCTHIX BEIIECTB. XapaKTEPHbIC XUMUYECKHUE CBOMCTBA COJICO0Pa3yIONIUX OKCHAOB, TUAPOKCHIOB (OCHOBaHUH, KHCIIOT U
aM(pOTEPHBIX THAPOKCUIOB), COJICH.

KasiengapHo - TemaTuueckoe MJIaHMpPOBaHUe
8 kuace (2 yaca B He1e110)

Ne Tun ypoka. Ili1annpyemMblie pe3yabTaThl Hara A3
Tema ypoxa OcHoBHBIC JInuHoCTHBIE IIpeameTHbIC MeranpeamMeTHble O0opynoB | nia (pak
NOHATHS aHue H T
YPOKa.
\ Pasznen 1. HavyaabHble NOHATHS M 3aKOHBI XuMHH. (20 yacoB)

1 [Ipenmer xumumu. Ypok dopMUpOBaHUE OOBACHSIOT POJIb Pezynamuenuvie: IT.1,
Ponb XuMuM B *U3HU | OPMHUPOBAH | HHTEIUIEKTYAJIbHBIX | XUMHUYECKHX IJIAHUPYIOT 3al.
YelioBeKa. Ul HOBBIX YMEHMI: 3HAHUU B KU3HU MOCJIEZI0BATEIbHOCTD 1-5

3HaHUU AHAIN3UPOBATH YeJI0BEKA YMEIOT: CBOMX ACHCTBUN U
WJUTIOCTpAINH HCIIOJIb30BaTh MIPOTHO3UPYIOT UX
yueOHHUKaA. MIOHATHSI IPU pe3yJbTar.
HcnpiThIBalOT XapaKTepUCTUKE IloznasamenvHhule:

yqe6Ho- BCIICCTB BBIIBUTAIOT




MI03HABATEbHBIN
HWHTEPEC K HOBOMY
yaeOHOMY
MaTepuany u
crioco0aM perieHus
HOBOM 3324

apryMEeHTHI,
yCTaHaBJIUBas
MIPUYKUHHO-
CJIE/ICTBEHHBIE CBSI3U
MEX1Y U3y4aeMbIMU

SABJICHUAMMU, U3BJICKAIOT

HEOOXOIUMYIO
nHGOPMAIIHIO U3
MPOYUTAHHOT'O TEKCTA.
Kommynuxamusnuie:

yMEIT POpMyIUupOBaThH

COOCTBEHHOEC MHEHUE,

APpTYMCHTHUPOBATH CBOIO

TOYKY 3pEHHUS,

OTCTauBaTh €€ He
BpaK1€OHBIM JIs
Ipyrux o0paszom;

BIIAJICIOT
MOHOJIOTHYECKOW U
JIAATTIOTMYECKOM
(dbopmamu peun.
Metonp! usydeHus Ypox dopmMupoBaHUE XapakTepus3yroT Pezynamusnvie: I1.2,
XUMHUHU opmupoBan KOMMYHUKATUBHBIX | OCHOBHBIE METOJbl | IJIAHUPYIOT 3an.1,
M3 HOBBIX KOMIIETCHTHOCTH B W3YICHHUS MTOCJIC/IOBATEIILHOCTD 2,5
SHAHIH OO0IIEHNH U €CTECTBEHHO- CBOHUX JEeHUCTBHUHU U
COTPYJTHUYECTBE CO | HAYYHBIX MIPOTHO3UPYIOT MX
CBEPCTHUKAMH. JUCITUTLINH. pe3yInbTar.
dopmupoBanue [TpuBomsr IloznasamenvHhule:
WHTEIIEKTYaTbHBIX | TPHUMEPHI BBIIBUTAIOT
YMCHHIA: MaTepHUATHHBIX apTyMEHTHI,
AHATU3UPOBATH 3HAKOBBIX MITU yCcTaHaBIUBas
TEKCT y4eOHHKa CUMBOJIbHBIX MPUYUHHO-

MOJIEJIEN.

CIICOACTBCHHBIC CBA3U




cobuparot
00BEMHBIC U
IapOCTEPKHEBHIC
MOJIETT HEKOTOPBIX
XUMHAYECKHX
BEIIIECTB.

MEXIYy N3y4aeMbIMU
SIBJICHUSIMU, U3BJICKAIOT
HEOOXOAMMYIO
nHGOPMAIIHIO U3
MPOYHUTAHHOTO TEKCTA.
Kommynuxamusnuie:
yMeIoT (hopMyJIUpOBaTh
COOCTBEHHOE MHECHHE,
apryMEeHTHPOBATh CBOIO
TOYKY 3pEHHUS,
OTCTauBaTh €€ He
BpaX1€OHBIM JJIs
Ipyrux o0paszom;
BJIAJICIOT
MOHOJIOTHYECKOH H
JIMAJIOTMICCKOM
(hopmamu peun.

ArperaTHble
COCTOSIHUS BEIIECTB

Ypok
¢dbopMupoBaH
s HOBBIX
3HAHUHU

dopMHupyrOTCS
OTBETCTBEHHOE
OTHOILIEHHE K

YUYCHUIO, TOTOBHOCTH

M CIIOCOOHOCTH K
CaMOpPa3BUTHIO U
caM000pa30BaHUIO
Ha OCHOBE
MOTHBAIIUHA K
00y4YeHHUIO U
MTO3HAHUIO;
KOMMYHHKATHBHAs
KOMIICTCHTHOCTH B
oOIIeHNH U
COTPYJIHUYECTBE CO
CBEPCTHHKAMH B

Paznuuarot Tpu
arperaTHbIxX
COCTOSIHUS
BEIIECTBA.
YCTaHABJIMBAIOT
CBSI3M MEXAY HUMHU
Ha OCHOBE
B3aMMHBIX
MepPEX0/I0B.
HabGmromarot
XUMHYECKHH
JKCIEPUMEHT U
JIeJIaIOT BHIBOJEI HA
OCHOBE
HaOJIIOIEHUH.

Pezynamusnvie: Yuarcs
ONPENENATh ENb CBOCH
NeSTeTLHOCTH, Ha
OCHOBE COOTHECEHHUS
TOT0, YTO y’K€ YCBOEHO,
Y TOT'O, 4TO €Ile
HEU3BECTHO,
CaMOCTOSITEJIBHO
JIBUTATHCSA 10
3a/IaHHOMY ILJIaHYy,
OIICHUBATH U
KOpPPEKTUPOBATH
TOJTYYECHHBIN
pe3ynbTar.
Iloznasamenvhuie:
BBIJIBUTAIOT

I1.3,
3ai.1,
2,4




npoiiecce
o0Opa3oBaTelbHOI
JIeSTEIbHOCTH.

apryMEHTHI,
yCTaHaBJIMBas
MIPUYUHHO-
CIJICZICTBEHHBIE CBSI3U
MEXy U3y4aeMbIMU
SIBIICHUSIMH, U3BJICKAIOT
HEOOXOIUMYIO
nHGOPMAIIHIO U3
MIPOYUTAHHOI'O TEKCTA.
Kommynuxamuenvie:
dopmupyroTcs
peueBbIe YMEHUSI:
y4aTtcs BbICKa3bIBaTh
CYXKIIEHUS C
HCIOJIb30BaHUEM
(U3NIECKUX TEPMUHOB
M TIOHATHH,
(dhopMynupoBath
BOIIPOCHI U OTBETHI B
XOJI€ BBITIOJTHEHUS
3aJjaHNsl, OOMEHHUBATHCS
3HAaHUSIMH MEXITY
YJIeHaMU TPYTIIBI JUIs
TIPUHATHUS

3¢ EKTUBHBIX
COBMECTHBIX PEIICHUM.

[TpakTnueckas
pabota Nel.
«3HAKOMCTBO ¢
1a00paTOPHBIM
000pyIOBaHUEM.

Ypok-
NPaKTUKYM

dopMupoBaHus
KOMMYHHKaTUBHBIX
KOMIIETEHTHOCTH B
OOLIeHUH U
COTPYAHUYECTBE CO
CBEPCTHUKAMM.

OnpenenstoT
OCHOBHOE
XUMUYECKOe
obopynoBaHue.
3HAIOT NpaBUIa
TEXHUKU
6€3011aCHOCTH IIpU

Pezcynamuenvie:
npeodpasyroT
MPAKTUYECKYIO 3a/1a4y
B IIO3HABATCIIbHYIO,
OCYILECTBIISIOT
MTO3HABATETHHYIO
pediekcuio B




pabore B
XUMHYECKOM
kaOuHere.
Paborarot ¢
J1a00paTOPHBIM
o0opymoBaHuEM U
HarpeBaTeIbHBIMH
npubopamu B
COOTBETCTBUH C
npaswiamu Th.

OTHOILIEHUU JIEUCTBUN
10 PEIICHUIO
MO3HABAaTENbHBIX 3a7a4.
Tlo3znasamenvuvie:
JAIOT OIPEICIICHUS
MOHATHIM, MOTYT
HaWTH CIIOCO0 penieHus
poOJIeMHOM 33129
Kommynuxamusnuie:
YYaCTBYIOT B INAJIOTE,
KOJUIEKTHBHOM
00CyXICHUN
poOJIEMBI, BIIAJICIOT
MOHOJIOTHYSCKON U
TUAJTOTHUYECKOH
(dbopmamu peun.

duznueckue n
XUMHYECKHUE
SIBJICHUS.

OnpenensaTs obume
JUTSL BCEX U
WHIVBUAYaJIbHbBIE
npaBuiia paboThl

Paznuuarot
¢buznueckue u
XUMUYECKHE
SIBJICHUS, YHCTEIC

BCIICCTBA U CMCCH.

Knaccupunupyror
U IPUBOJAT
IIPUMEPBI CMECEM.

Pezynamusnvie:ymenune
COOTHOCHUTH CBOHU
JIEUCTBUS C
TJIAHUPYEMBIMU
pe3yibTaTamu,
OCYIIIECTBIISATh
KOHTpPOJIb CBOEH
NeSTeTbHOCTH B
IIPOLIECCE TOCTHKEHUS
pe3yJbTara,
OTIPEETISATH CIIOCOOBI
JIEUCTBUI B paMKax
MPEIIOAKEHHBIX
ycloBuUl U TpeOOBaHUH,
KOPPEKTUPOBATh CBOU
JICUCTBUS B
COOTBETCTBUU C

I1.4,
3a1.2,




HU3MEHSIOILEHCS
CUTYyalHEH, OLICHUBATh
PE3yNIbTaThl PeIICHUs
MOCTABIICHHBIX 33724 U
Ap.

lloznasamenvhule:
YeTrkoe npeacTaBieHNe
0 «(pU3HYECKUX
SIBIICHUSX»,
«XUMUYIECKUX
SIBJICHUSX (pEaKIIHIX )»;
MPUMECHSITh UX HA
MIPaKTUKE; yMEHUE
CO3/1aBaTh, IPUMCHSITH
1 IpeoOpa3oBLIBaTh
3HAKU M CHMBOJTHI,
MOJIETIH U CXEMBI JJIs
pelieHus yueOHbIX 1
MO3HABATENbHBIX 33/1aY;
WCTIOJIh30BAHUE
OCHOBHBIX
WHTEJUIEKTYaJIbHBIX
oTiepalyii: aHamus3 u
CUHTE3, CpaBHEHHUE,
000011IEHHE,
BBISIBJICHHE TPUYUHHO-
CJIEJICTBEHHBIX CBSI3CH,
MTOMCK aHAJIOTOB;
(dhopmupoBanue u
pa3BHUTHE
KOMITETEHTHOCTH B
o0nactu
WCIIOJIb30BAHUS
nH(OPMAaIOHHO-




KOMMYHUKAITHOHHBIX
texnosoruit (MKT-
KOMIICTCHITHH);
HCIIOJIb30BaHUE
pa3IMYHbBIX
HCTOYHUKOB JIS
MOJTyYCHHUS
XUMHUYECKOU
nH(pOpMaInH;
MTOCTAaHOBKA U
(hopMyIHpPOBaHUE LIEITH
Y 3a71a49 ypOKa;
(dbopmyIHpOBaHUE U
apryMeHTaIis JIAYHOTO
MHCHHSIL.
Kommynuxamusnuie:
OCO3HAHHO H
MIPOU3BOJILHO CTPOUTH
pedeBoe BhICKa3bIBaHHE
B YCTHOH (opMme;
apryMEeHTHPOBAHO
OTBEYaTh Ha BOIIPOCHI,
000CHOBBIBaTh CBOIO
TOYKY 3PCHHUS; CITYIIATh
Y IOHUMATh PeYb
JPYTHX; BCTYIATh B
yuebHoe
COTPYJTHUYECTBO C
YUUTENEM U
OJTHOKJIACCHUKAMH,
OCYIIECTBISTh
COBMECTHYIO
JeSTeNIbHOCTh B Mapax,

rpymnmax u Jap.




IIpakTuueckas Ypok- dopmMupoBaHue 3HaroT npasuia Pezynamusnvie: -
pabora Ne2. Ananus IIPAKTUKYM | ITIO3HABATEIIbHBIX oOpareHus ¢ IJIAHUPYIOT CBOXO
TTOHBbI. WHTEPECOB U J1a00paTOPHBIM pabory,
MOTHUBOB, o0opyoBaHUEM, CaMOCTOSITEIILHO
HaIpaBJICHHBIX HA CIoCOObI KOHTPOJIUPYIOT BpeMsi
U3Yy4EHUE pazneneHus BBITIOJTHEHUS
buznyecKux u OJTHOPOJTHBIX Pa3IUYHbIX 3aJIlaHUM.
XUMHYECKUX CMECEH. Ilo3znasamenvHovie: JAXOT
SIBIICHUM. YMeroT NpoBOIUTh | OMpeIeIeHHUs
paszzeseHuemM TIOHSITHSIM,
cMmeceit OCYIIIECTBISIOT
(GUIBTPOBAaHUEM M | CPaBHEHHE, CTPOST
BBITIAPUBAHUEM. JIOTUYECKHE LIETTOUKHI
paccyXIeHui,
aAHAIIU3UPYIOT
UCTHHHOCTH
YTBEPKACHUM U3Y4YatOT
SIBJICHUS HA TIPAKTHKE.
Kommynuxamusnuie:
CHOCOOHBI OOBEKTUBHO
OIICHUBATh JPYIoro.
ATOMHO- Kombunupo | ®opmupoBanue OOBACHSIOT, UYTO Pezynamusnvie: IL.5,
MOJICKYJIAPHOC BaHHBIN MMO3HABATENIbHBIX TaKO€ XUMUYECKUil | mpeoOpa3yroT 3an.1-
yHeHue. XUMHIECKAE | v o MHTEPECOB, 3JIEMEHT, aTOM, NPaKTHYECKYIO 337124y 4

9JICMCHTBI

HaIIpaBJICHHBIX Ha MOJIEKYJIa, B [103HABATENIbHYIO,

M3y4YEHHE 3aKOHOB AJUIOTPONHUSL, HOHBL. | OCYIIECTBIISIOT

XUMHH, Paznmuuarot I03HABATEIbHYIO

WHTEIUICKTYAJIbHBIX | POCTHIE U pednekcuio B

YMEHHI CII0XKHBIE OTHOIIICHUHU JCHCTBUN

AHAJIU3UPOBATH BCIIIECTBA, 110 PEIIEHUIO

uH(pOpMAIIUIO U BeIIecTBa MO3HaBaTEIbHBIX 3a7a4.

JIeJaTh BEIBOJIEI. MOJEKYJApHOTO U | [lo3nasamenvhbie:
HEMOJIEKYJSIPHOIO | YCTaHABJIUBAIOT




CTPOCHUA

MIPUYKUHHO-
CIICZICTBEHHBIE CBSI3U
MEXJ1y COCTaBOM
MOJIEKYJI U CBOMCTBaMH
AITOTPOITHBIX

MO (UKL
KHCIIOpO/a.
Kommynuxamusnvie:
dbopMynupyroT
OCHOBHBIE TTOJIOKEHUS
aTOMHO-

MOJIEKYJIIPHOTO
y4eHHUsI.

8-9 3HaK¥ XMMHYECKHX Kom6unupo | ®opmupoBanue Ha3piBatoT u Pecynamusnvie: crapsr I1.6,
SJICMCHTOB. BaHHBIH MO3HABATEJbHBIX 3aMKChIBAIOT 3HAKU | Y4eOHYIO 3a7auy Ha 3an.1-
Ilepronmeckas YPOK MHTEPECOB, XD. ONHUCHIBAIOT OCHOBE COOTHECEHHS 3,
tabmuna JI.W.

Menzeneesa HAaIpaBJICHHBIX Ha CTPYKTYpPY TOTO, YTO YKe BBIYY
U3y4deHne Tabmmer X0. W3BECTHO, ¥ TOTO, YTO UThH
OKPYXKAaIOLIEr0 OOBSICHSIOT e1é HEeU3BECTHO; 3HaKU
MHUpa, YMEHHUE STHMOJIOTHYECKUE | TIPOTHO3UPYIOT XHM.
aHaAJTM3UPOBATh Hayvasa Ha3BaHUH pe3yabTaT yCBOCHHUS JJIEM.
MH(pOpMaLUIO U XD nux 3HaHUH, OLICHUBAIOT
JIeNIaTh BBIBOJIBI. OTAETBbHBIX pe3yabTaThl paboTHI. I1.6,

aTOMOB. ®opmuposanue UKT - 3an.4,
KOMIIETEHTHOCTH. 5
Ilosnasamenvhvie:
XapaKTepU3yIoT
nHdopmanuio,

KOTOPYIO HECYT 3HAKU
XD.
Kommynuxamusnwvie.:y4a
aCTBYIOT B JIMAJIOTE,
CIIYHIAIOT U MOHUMAIOT




JPYTUX, BBICKA3bIBAIOT
CBOIO TOYKY 3pEHUS 10
HOBOAY

paccMaTpuBaeMoro
BOIIpOCaA.
10-11 | Xumudeckue H3yuaiom Pezynamusnvie: craBsr I1.7,
(bopMyIbI. Xumuueckue y4eOHy0 3a/1a4y Ha 3an.1-
NOHAMUA: OCHOBE COOTHECEHHUS 4
OTHOCUTEIbHAs TOTO, YTO YK€
aToOMHas U W3BECTHO, U TOTO, YTO 11.7,
MOJICKYJIsIpHast eIé HEU3BECTHO; 3a1.5,
Macca, XUMHUYEeCKasi | IPOTHO3UPYIOT 6
bopmyna; pe3ysbTaT YyCBOCHUS
onpeoenswm: 3HAHUM, OLIEHUBAIOT
Ka4eCTBEHHBIN 1 pe3yibTaThl paboOTHI.
KOJIM4ECTBEHHBIN ®opmuposanne UKT -
COCTaB BELIECTBA KOMIIETEHTHOCTH.
110 XUMHYECKON Ilo3znasamenvhuie:
bopmyre; XapaKTEepU3yIOT
BbLIYUCTIAIOM nHpopmanuio,
OTHOCHUTEJBHYIO KOTOPYIO HECYT
MOJIEKYJIIPHYIO (hopMyJIbI BEILIECTB.
MaccCy BEIIECTBA; Kommynukamuenvie:
Paznuuator YYaCTBYIOT B IMAJIOTE,
UHJEKCBI U CIIYIIAIOT U TOHUMAIOT
KO3 (PUIIUECHTHI. JIPYTUX, BBICKa3bIBAIOT
CBOIO TOYKY 3pEHUs 1O
MOBOJTY
paccMaTpuBaeMoro
BOIpOCa.
12-13 | BanentHocTh Ypok - dopmupoBaHue OOBACHSIOT, YTO Pecynamusnvie: L8,
MPAKTUKYM | TIO3HaBaTeNbHBIX TaKkoe IJIAHUPYIOT CBOO 3an.l,
MHTEPECOB U BAJIEHTHOCTb. pabory, 2,6




MOTHBOB, MTOHUMAIOT CaMOCTOSITENTEHO
HaIlpaBJIECHHBIX Ha OTpakeHUE KOHTPOJIHPYIOT BpeMsi
U3Y4YCHUU MopsIKa BBITMIOJTHEHUS
OKpY2Karolero COCAUHEHHUS Pa3JIMYHBIX 3a1aHUMN. 1.8,
mupa. CriocoOHOCTh | aTOMOB B OBJageHue OCHOBaM 3a1.4,
K CaMOPa3BUTHIO. MOJIEKYJIax HCCIIE0BATENbCKOM )
BEIIECTB JeSITeNIbHOCTH.
MOCPEJICTBOM lloznasamenvhule:
CTPYKTYPHBIX YMEIoT coCcTaBIATh
dbopmyur.. (hopMyIIBI COSTMHCHHIA
0 BaJICHTHOCTHU U
OTIPENIETISIOT
BaJICHTHOCTH JIEMEHTA
o opMyIie ero
COETUHEHUS
Kommynuxamuenvie:
CIOCOOHBI OOBEKTHBHO
OIICHUBATH JPYTrOro
14 XuMuyeckue KomOunupo | ®opmupoBanue 3naroT Pecynamusnvie: I1.9,
peakuuu. [Ipu3Haku | BaHHBIN OTBETCTBEHHOT'O orpesiesieHne peodpas3yroT 3an.1-
U yCITIOBHSI HX YPOK OTHONICHHUS K yueOe, | MOHATHUS MPAaKTHYECKYIO 33729y 3
MPOTEKAHUS. CIOCOOHOCTH «XUMHYECKas B IMO3HABATEIBHYIO,
0o0yJaromuxcs K peaxIus», OCYIIECTBISIOT
CaMOpPa3BUTHIO U MIPU3HAKH U MO3HABATEIHHYIO
€caMo00Opa3oBaHUIO. | YCIOBHS peduiekcuio B
BO3HUKHOBEHHS U OTHOUIEHUHU JICUCTBUN
TEUYEHUS 10 PELICHUIO
XUMHYECKUX TMO3HABATEIHHBIX 3a]1a4.

peaKuurid, TUIIbI

peakuuii o

TOrJIOMICHUIO UIH

BBIJICTICHUTO
SHEPTUU.

IlosnasamenvHoie:
JIAt0T OTPEICIICHUS
MOHSITHSAM, MOTYT
HalTH coco0 pereHus
poOJIeMHOM 3a7auun




Kommynuxamuensie:
Y4acCTBYIOT B JIMAJIOTE,
KOJUIEKTHBHOM
o0CyXKIeHUU
poOJIeMBbI, BIIAJICIOT
MOHOJIOTHYECKOM U
TUAJIOTHYECKON
(dbopmamu peun.

15-16

3aKOH COXpaHECHUS
MacChl BEIICCTB.
XUMHYECKHe
YpaBHEHHS.

Ypok
dbopmMHUpoOBaH
1Sl HOBBIX
3HAHUU

dopMHUpOBaHUE
OTBETCTBEHHOI'O
OTHOILIEHHUS K
YUEHUIO UCIIOJIB3YS
CIIELUATIbHO

o 100paHHbIC
CpelcTBa. YMEHHE
OLICHUTD CTEIICHb
ycnexa Wid
HEeyCIexa CBOeH
JESATEIBHOCTH

3unaror
ONpe/ICIICHHE
XUMHUYECKUX
YpaBHEHUH,
3Ha4YEHUE
kod(dduirenTa B
XUMHUYECKUX
YPaBHECHHSIX.
YMeT cocTaBIATh
ypaBHEHUS
peakIMil Ha OCHOBE
3aKOHA COXPAHEHUS
MAacChl BELIECTB,
paccTaBIIsTh

KO3 PULIUEHTHI.

Pecynamusnvie: ctaBar
ydeOHbIC 3aja4H
(camoCTOATENBLHO, TIPH
IIOMOLIY YUUTES),
IUTAHUPYIOT Y4eOHYIO
JIeSITEIILHOCTb,
OLICHHBAIOT
MPaBUIILHOCTh
BBIIOJIHEHUS IEUCTBUN
M BHOCAT B HUX
KOPPEKTHUBBI.
Ilo3nasamenvhole.
CTPYKTYPUPYIOT TEKCT,
BBIZEIISISI B HEM
BTOPOCTENIEHHYIO U
TJIaBHYIO
uH(pOpMaIInIo, TAI0T
omnpeneneHne
MMOHSATHUSM,
YCTaHaBIUBAIOT
MPUYUHHO-
CIIEICTBEHHEIE CBSI3H.
Kommynuxamuenvie:
YMEIOT C JOCTAaTOYHOU
IMOJIHOTOM ¥ TOYHOCTBIO

I1.10,
3am.1,
2,5

I1.10,
3a1.3,
4,6




BBIpaXaTh CBOU MBICIIH,
BJIAJICIOT
MOHOJIOTUYECKON U
JIAATIOTUYECKOU
dhopmamu peun

17-18

THIIBI XUMHYECKUX
peakuui

Ypok
dbopmupoBaH
Usl HOBBIX
3HAHUHN

JlanbHeitee
dbopmHupoBaHue
MO3HABATEIBHOTO
UHTEpeca.
dopmMupoBaHue
KOMMYHHUKATHBHOMN
KOMIIETCHTHOCTH B
0o01eHNH U
COTPYJTHUYECTBE C
OJTHOKIJIACCHUKAMHU B
nporecce yaeOHoM
NESITETTLHOCTH.

Knaccudunmpyror
XUMHUYECKHE
peaxkuuu mo
MIPU3HAKY YKcia U
COCTaBa PEAreHTOB
Y IPOJYKTOB.
XapaKTePU3YIOT
poJib
KaTaanu3aTopoB B
nporekanuu XP

Pezynamusnvie:
CaMOCTOSTEJIbHO
(bopMyIHpYIOT
3a/IaHKe: ONPEIEIISIIOT
€ro 1eJb, IUIAHUPYIOT
AITOPUTM €ro
BBITIOJIHCHUS],
KOPPEKTUPYIOT paboTy
10 X0y €To
BBIIIOJIHEHHSL.
Ilo3znasamenvhuie:
JAI0T ONpeIeNeHUs
TIOHSATHUSM,
OCYILIECTBIISIOT
CpaBHEHHE OOBEKTOB,
CaMOCTOSITEJIBHO
BBIOUpAst KPUTEPHUH TS
3TOT0, HAXOAT
nH(popMaLHuIo ¢
HCIIOIb30BAHUEM
pecypcoB OMOIHOTEK 1
cetu MuTepHer.
Kommynuxamusnvie:
BCTYNAIOT B JIMAJIOT, a
TaK)X€ YIaCTBYIOT B
HaAOJIOIAIOT U
OTIMCBIBAIOT
XAMHYECKHUI

I1.11,
3am.1,

I1.11,
3a1.2,
45




IKCHEPUMEHT C
MOMOIIBIO PYCCKOTO
SI3BIKA U SI3bIKA XMMUHU.

19

IToBTOpEHUE U
000011IeHUE TEMBI.
IToaroroska k
KOHTpPOJIbHOM padore.

Ypok
dbopmupoBan
s HOBBIX
3HAaHUU

JlanbHeitee
dbopmupoBaHHe
MO3HABATEIBHOTO
MHTEpeca.
®opMupoBaHue
KOMMYHHKaTHUBHOM
KOMIIETCHTHOCTH B
0o01eHNH U
COTPYJTHUYECTBE C

OAHOKJIAaCCHUKaMH B

nporecce y4eOHO —
UCCIIE/I0BATEIbCKOM
JeSTEIIbHOCTH

YMerT npuMeHsTh
3HaHMS, YMEHUS U
HaBBIKH [IPU
BBIIIOJIHEHUHU
TPEHUPOBOUYHBIX
YIIPa)KHEHUN U
3aaHui

Pecynamusnuvie:camoct
OSITEJIBHO
(bopMyIHpYIOT
3a/IaHKE: ONPEICIISIIOT
€ro 11eJ1b, IVIAHUPYIOT
AITOPUTM €r0
BBITNOJIHEHMS,
KOPPEKTUPYIOT paboTy
10 X0y €ro
BBIIIOJIHEHHSI.
lloznasamenvHule:
JAI0T ONpeIeNeHUs
MOHSTHUSIM,
OCYLIECTBIISIIOT
CpaBHEHHE OOBEKTOB,
CaMOCTOSITEIILHO
BbIOMpAsi KPUTEPUU IS
9TOTr0, HAXOIAT
nH(popMaLHuIo ¢
UCIIOJIb30BAaHUEM
pecypcoB OMOIHOTEK 1
cetu MnTepHer.
Kommynuxamusnwie:
BCTYMAIOT B IMAJIOT, a
TaKk)K€ y4acTBYIOT B
KOJUIEKTUBHOM
00CyX/ICHIH BOTIPOCOB,
Y4acTBYIOT B
JUCKYCCUH, BIaJICIOT
MOHOJIOTUYECKON U

I1.1-
11
MOBTO
pUTH




TUAJIOTHUECKON
(dbopmamu peun.

20

Kontponbnas padota
Nel «HagannHBIE
IMOHSTUSA XUMUAN))

Ypox
KOPPEeKLUU
U TIPOBEPKU
3HAHUM

JlanpHeiimiee
¢dbopmupoBanue
MO03HABATEJIBHOTO
WHTEpeca,
dbopmHupoBaHue
XUMHYECKON
KYJIBTYPBI.
dopmMupoBaHue
KOMMYHHUKATHUBHOM
KOMIICTCHTHOCTH B
0o01eHNH U
COTPYJTHUYECTBE C
OJIHOKJIACCHUKAMH B
mporecce yaeOHoM
JESTEIIbHOCTH.

YMerT npuMeHsITh
3HaAHMS, YMEHUS U
HaBBIKH,
IIOJIyYEHHBIE B
XOJIeU3y4eHUs
JTAHHOW TEMBI, IIpU
BBIIIOJIHEHUU
KOHTPOJIBHOMN
paboTHI.

Pezynamusnvie:
CaMOCTOSITENTLHO
hopmyIupyroT
3aJaHHe: OTIPENIEIISIOT
€ro 11eJlb, TUIAHUPYIOT
QITOPUTM €TO
BBITIOJTHEHHS,
KOPPEKTHPYIOT paboTy
10 X0y €ro
BBITTOJTHEHHSL.
Ilo3nasamenvHhule:
JIAfOT OTIPE/ICICHUS
TIOHATHSIM,
OCYIIECTBIISOT
CpaBHEHHE O0OBEKTOB,
CaMOCTOSITEITEHO
BBIOWpasi KPUTEPUH IS
3TOTO, HAXOMST
nH(pOpMaIHIO C
MCTIOJIH30BaHUEM
pecypcoB OUOINOTEK U
cetu HTepHer.
Kommynuxamusnuwie:
BCTYTAIOT B TUAJIOT, a
TaKXe y4yacTBYIOT B
KOJUICKTUBHOM
00CYXJIeHUH BOIIPOCOB,
y4acTBYIOT B
JIMCKYCCHH, BIIAJICIOT
MOHOJIOTHYECKON 1
IaJI0THYECKOU




‘ (hopmamu peun.

Pa3nen 2. BaxkHelinmme npeacTaBuTe Il HEOPraHUYecKux BelecTB. KosimuecTBeHHbIE OTHOLIIEHHS B
xumun (18 yacos)

21

BO3,I[YX H €ro CoCrTasn.

Ypok
dbopmupoBan
1Sl HOBBIX
3HAaHUU

OpueHTupyroTCS B

HPABCTBCHHOM
COJICPIKaHUHU U
CMBICTIE
COOCTBEHHBIX
MOCTYIIKOB

XapakTepusyroT
00BEMHYIO JTOJTIO
KOMIIOHEHTOB
BO3/YXa,
PacCcUMTHIBAIOT €€
110 00BEMY 3TOM
CMECH.

Pezynamusnvie:
OCO3HAIOT TO, YTO yXKE
YCBOEGHO H TO, YTO €II¢
HYKHO YCBOUTb, Ha
OCHOBE JTOI0
CaMOCTOSTENILHO CTaBSIT
yueOHbIe 3aJauu.
Tlo3znasamenvuvie:
BOCIIPUHUMAIOT
UH(GOPMAITHIO Ha CITYX
U BU3YaJIbHO,
CTPYKTYpPUPYIOT TEKCT,
BBIIEIISAA B HEM
BTOPOCTETICHHYIO U
TJIaBHYIO UH(GOPMAITHUIO,
JAIOT OTpeieTIeHne
MOHSITUSIM, CPABHUBAIOT
U IpyNnupyroT
OOBEKTEHI.
Kommynuxamuenvie:
OIHUCHIBAIOT 00BEMHBIN
COCTaB BO3/TyXa H
IMOHMMAIOT 3HAYCHHE
IMOCTOSIHCTBA 3TOT'0
cocTaBa JJis 3I0POBBS

I1.12,
3a;.2-

22

Kucnopon.

Ypok
dbopmupoBaH
Usl HOBBIX
3HAHUM

dopmMupoBaHue
CIIOCOOHOCTH
yUanmxcs K
CaMOpPa3BHUTHIO U
caM000pa30BaHHIO

XapakTepu3yroT
030H KaK
AIOTPOITHYIO
MOIH(PHUKAITHIO
KHCJIOPOJIA.

Pezynamuenuvie:
CaMOCTOSITENTEHO
OTIPENIEIISIOT b
y4eOHOU JAesITeNbHOCTH,
TIJTaH BBITTOJTHCHUS

I1.13,
3an.1,
3,5




Ha OCHOBE IIpoBonsr, 3a/laHul, OLEHUBAIOT
MOTHBALIMU K HaOII0TAt0T, IIPaBUWIbHOCTb
00y4YeHHIO U OIHCBIBAIOT BBITNOJIHEHMS 3a1aHUN.
IIO3HAHHUIO. XUMUYECKUI Ilo3znasamenvhuie:
9KCIEPUMEHT 110 YCTaHABIIMBAIOT
IIOJIyYEHHUIO, MIPUYHHHO-
COOMpPAHUIO U CJIEICTBEHHBIE CBS3H
pacro3HaBaHUIO MEXTy (HPU3NYECKUMU
KHCJI0pOAa C CBOMCTBAMHM KHCIIOPOJa
coOJII0IEHHEM U crioco0aMu ero
npasun Th. cobupaHnus.
Kommynuxamusnwie:
OIHCHIBAIOT
¢busnyeckue u
XUMHYECKHE CBOMCTBA
KHCJIOpPOJa.

23 ITpakTryeckas Ypok- dopMupoBaHue PaGorator ¢ Pezcynamusnvie:
pabora Ne3. MPAKTUKYM | OTBETCTBEHHOTO 71a00paTOPHBIM CaMOCTOSITENIbHO
H%HWGHHG‘ OTHOLIECHHUS K 000pY/IOBaHUEM U | OIIPEIEIAIOT 1IeIh
gg cgonsgglf aﬁn e YUEHHI0, TOTOBHOCTH | HarpeBaTeIbHBIMU | YUEOHOH eATeIbHOCTH,
KHCIIOPOJA. K CaMOPa3BUTHIO. npubopamu B IUTaH BBITIOJHEHUS

dopMupoBaHue COOTBETCTBUU C 3a/1aHN, OLIEHUBAIOT

MHTEJJIEKTYalbHBIX | IIpaBunamu Th. IIPABUJIBHOCTD

YMEHUH, CTPOUTH Beimonssror BBIITOJIHEHUS 3aJJaHU.

paccyxaeHus, IIPOCTEHNIIINE Ilo3znasamenvhuie:

aHAJIN3UPOBATH, MIPUEMBI Ha0JII01ak0T 3a

JIENIaTh BBIBOJIBI oOparteHus ¢ CBOMCTBAMHU BELIECTB U
1abopaTopPHBIM SIBIICHUSIMH,
000py/IOBaHUEM. MIPOUCXOALINMHU C
Cobwuparot BEIIECTBAMH.
KHCI0poA MeToaoM | KommyHnuxamuenvle:
BBITECHEHHUS OTHCHIBAIOT
BO3yXa, XUMHYECKHUN




PacIo3HAIOT €ro. 9KCIEPUMEHT,
COCTaBJISIIOT OTYET 1O
pe3yabTatam
MIPOBEICHHOTO
9KCHEPUMEHTA.

24 Oxcuppl. Kombunupo | ®opmupoBanue 3HAIOT XUMHUYECKOE | PecynsamueHnvle: CTaBsT I1.14,
BaHHBIH UHTEJUIEKTYaJIbHBIX | IIOHATHE: OKCUJIBL. | ydeOHBbIE 3a7auH, 3an.1,
YPOK YMEHMM aHaIu3a, YMeIoT Ha3bIBaTh. | IUNIAHUPYIOT YUEOHYIO 2

CUHTE3a, YMEHUI OKCHBI 10 UX JIEeITEIbHOCTD, (a,0),3
JIeNIaTh BBIBOJIBI bopmymam OLICHUBAIOT

OIIPENIeIISAIOT: paBUIbHOCTD

CTEIIECHb BBIIIOJIHEHUS IEUCTBUI

OKHCJICHUS ¥ BHOCSIT B HUX

HJIEMEHTOB B KOPPEKTHBBHI.

OKCHJax. Ilosnasamenvhvie:

3HaT CTPYKTYpPUPYIOT TEKCT,

KJIacCU(UKAIMIO U | BBLAEISSA B HEM

XUMUYECKHE BTOPOCTETICHHYIO U

CBOMCTBA OKCUJIOB | TJIaBHYIO
nH(pOpMaLUIO, TAI0T
olpeieneHue
TIOHSATHSM,
YCTaHaBJIHUBAIOT
NPUYHHHO-
CJIEZICTBEHHBIE CBSI3H.
Kommynuxamuenwie:
YMEIOT C JOCTaTOYHOU
MTOJTHOTOM ¥ TOYHOCTBIO
BBIPA)KaTh CBOU MBICIIH
Y 3HAHWSL.

25 Bomopon. Kombunupo | ®opmupoBanue YMmerb npuMeHsITh | Pezynsamughbie: I1.15,
BaHHBIN M03HABATEIBHOTO 3HaHUS, yMEHUS, TUTAHUPYIOT YI€OHYIO 3an.1,
YpPOK UHTEpeca U HaBBIKH, JesITeIbHOCTD, 2,4




MOTHBOB. MOJTy4YeHHbIE TIPU OLICHUBAIOT
®opMuUpOBaHUE W3YyYCHUH JAHHOW | MPaBUIIBHOCTH
CIIOCOOHOCTH TEMBIL. BBIMOJTHEHUS Y4€OHBIX
y4aluxcs K XapakTepusyrT JEUCTBUU.
CaMOpPa3BUTHIO U cocTaB MOJIeKYIbl, | [lo3nasamenvHhuble:
camMo00pa30BaHUIO ¢buznveckue u yCTaHABJINBAIOT
Ha OCHOBE XUMHYECKUE IPUYUHHO-
MOTHUBAIIH K CBOWCTBA, CJIEICTBEHHBIE CBS3U
00y4eHHUIO U MOJTy4YeHUE U MEXIYy PU3NYECKUMU
MIO3HAHMUIO. IIPUMEHEHUE CBOWCTBAMH U
BOJIOpPO/IA. crioco0aMu coOMpaHus
BOJIOPOJIa, MEXAY
XUMHYECKUMHU
CBOWCTBAaMH U €T0
MPUMEHEHUEM.
Kommynuxamusnwie:
Y4acTBYIOT B IMAJIOTE,
0(OPMIISIOT CBOH
MBICTIH B YCTHOU U
MMUCbMEHHOU (popme.
26 IIpakTHueckas Ypok- dopmupoBaHue Pabotats ¢ Pecynamusnvie:
pabora Ne 4. INPAKTUKYM. | TIO3HABaTEIbHOTO 71a00paTOPHBIM IUIAaHUPYIOT Y4eOHYI0
llomvaenne, UHTEpEca U obopyoBaHue u NesITebHOCTD,
COOHpaHHC I MOTHBOB. HarpeBaTeIbHBIMUA | OLIEHUBAIOT
pacro3HaBaHue
BOZOPO/Ia. dopmupoBaHUE npudopamu B MPAaBUIBHOCTD
CIIOCOOHOCTH COOTBETCTBUM C BBITIOJTHEHUS YIeOHBIX
y4aluxcs K npasunamu Th. JIEUCTBUIL.
CaMOpPa3BHUTHIO U Brimonsare IloznasamenvHhule:
camM000pa30BaHUIO IIPOCTENIINE BOCIIPUHUMAIOT
Ha OCHOBE MIPUEMBI nH(pOpMAaITHIO
MOTHBAIIHH K oOpareHus ¢ BU3YaJIbHO, 1AIOT
00y4eHHUIo U 71a00paTOPHBIM ornpezeneHus

ITO3HAHUTIO

000pyI0BaHUEM:

NOHATUAM, CPABHUBAKOT




cobuparp nmpuodop
TUTSL TIOTTYICHUS
ra3oB, IPOBEPSITH
€ro Ha
TepPMETHYHOCTD U
UCTIOJIb30BATh JUIS
TIOJTYYCHHSI
BOJIOpOZA

U TPYIITHPYIOT
00BEKTHI, HAXOIAT

3aKOHOMEPHOCTH.
Kommynuxamuenvie:
0OPMIISIOT CBOH
MBICI B TUCbMCHHOM
(hopme; ONMHUCHIBAIOT
XUMHYECKHUH
SKCIIEPUMEHT,
COCTABJIAIOT OTYET IO
pe3ynbTaram paboThI.

27 Kucmorst Komb6unmnpo | ®opmupoBanue 3HaIOT XUMHueckoe | Pecynamusnvle: [1.16,
BaHHBIN UHTEJUIEKTYaJIbHBIX | HOHAMUE: IUTAHUPYIOT CBOIO 3an.1-
YpPOK YMEHUH aHam3a, KHCJIOTA, IEeJI0Yb. | paboTy, 3

CHUHTE3a, YMEHHH Hazwviearom CaMOCTOSITENILHO
JIeNIaTh BBIBO/IBL. KHCJIOTHI 110 X KOHTPOJUPYIOT BpeMsI
¢bopmynam. BBIITOJIHEHUS
Cocmaenawom pa3IMYHBIX 33JaHHH.
XMUMUYECKUe IlosnasamenvHvie:
(GOpMYIBI KHCTIOT. | TAOT OINpEIeIICHUS
Onpeoenarom TIOHSITHSIM,
KHCJIOTHI 110 UX OCYIIECTBIISIOT
bopmynam. CpaBHEHHE, CTPOAT
JOTHYECKHE ETOYKH
paccyKIeHUH,
aAHATTM3UPYIOT
HUCTHUHHOCTb
YTBEPKJICHH.
Kommynukamuenvie:
CIOCOOHBI OOBEKTUBHO
OLIEHUBATh JPYroro.

28 Conu KomOunupo | ®opmupoBaHus 3unatom nonamue: | Pecynamuenvie: I1.17,

BaHHBIN KOMMYHHUKATHBHBIX | COJIIb. TUTAHUPYIOT 3a.1-




YpOK KOMIIETEHTHOCTH B YMeIoT Hazvleams | IOCIEI0BATENILHOCTD 3
oOIIeHNH U COJIH TI0 X CBOHUX JICUCTBUU U
COTpyIHUYECTBE CO | hopMyIam. MIPOTHO3UPYIOT UX
CBEPCTHUKAMH. Cocmasnarom pe3yIbTar.

XUMHYECKUE lloznasamenvHhule:

(hopMyJIBI COJICH. BBIJIBUTAIOT

Onpeodensarwom conu | apryMeHTHI,

o ux gopmynam yCTaHaBIUBAs

3uHaror IIPUYHUHHO-

KJIACCH(PUKAITIIO CJICJICTBEHHBIC CBSI3H

CPEIHHX COJICH. MEX1Y U3y4aeMbIMU
SIBJICHUSIMU, U3BJICKAIOT
HE00X0IUMYIO
nHGOPMAIIHIO U3
MIPOYUTAHHOTO TEKCTA.
Kommynuxamuenvie:
yMEIT POpMyITUupOBaThH
COOCTBEHHOE MHEHMUE,
apryMEeHTHPOBATh CBOIO
TOYKY 3pEHHUS,
OTCTauBaTh €€ He
BpPaXICOHBIM IS
Jpyrux o0pas3om;
BIIQJICEOT
MOHOJIOTUYECKOW U
JIAATTIOTUYECKOM
(dbopmamu peun.

29-30 | Komuyects KomOunampo | ®opmupoBanue 3HaroT Pecynamusnvle: ctaBsr .18,
BemecTBa. MomsipHast | gappprii CTOHMKOTO Xumuieckue yueOHbIe 1IeNH, 3amd.1-
Macca BeecTsa. YpOK TI03HABATEIHLHOTO NOHAMUA: MOITb, npeobpa3zys 3

uHTEepeca. 3HaHUs MOJIIpHas Macca. MPAKTUYECKYIO 3a/1a4y
OCHOBHBIX Botuucnarom B ITO3HABATEIIHHYIO,
MIPUHIIUIIOB U MOJIIPHYIO MacCy, | CaMOCTOSTEIHHO I1.18,




IPaBWJI OTHOIICHHS
K IIPUPOJIE.

KOJIMYECTBO
BCIICCTBA.

aHATM3UPYIOT YCIOBHS
JOCTHIKEHUS LIETIH,
OLIEHUBAIOT
MPaBUIBHOCTb
BBINOJIHEHUSI 1€ CTBUS,
MIPOTHO3UPYIOT
JlajpHeIee pa3BuTHe
mporecca.
Ilosnasamenvhoie:
BBIJICIISIOT
HEO0OXOTUMYIO
uH(pOpMaLIHIO,
CTPYKTYPUPYIOT CBOU
3HaHUSI, BBISIBIISIOT
HNPUYHHHO-
CJICZICTBEHHBIC CBSI3H;
OTIPENIeNIAI0T KPUTEPUH
JUIsL CpaBHEHUS (paKTOB,
SIBJICHUM.
Kommynuxamuenvie:
BBICTYIIMBAIOT U
00BEKTUBHO
OLIEHUBAIOT JIPyroro,
YMEIOT BECTH JHAJIOT,
BbIpabaThiBas o01ee
pelIeHue.

3a71.5

(a,0),
6(a,0)

31

MoJsipHBIIA 00BEM
ra3os. 3aKoH
ABoraapo

Ypok
dbopmupoBaH
Ul HOBBIX
3HAHWI

. DopMupoBaHue
KOMMYHHUKaTUBHON
KOMIIETEHTHOCTH B
yaeOHOM
COTPYAHUYECTBE CO
CBEPCTHUKAMH U
11earoromMm

3HaIOT
Xumuueckoe
nonamue:

MOJIIPHBIN 00BEM.

YmMmeror
8LIYUC/IAMBTIO
KOJIMYECTBY

Pecynamusnvie: cTaBst
ydeOHYI0 3a/1a9y 10T
PYKOBOJCTBOM
YUUTENA,

TUTAHUPYIOT CBOIO
NCATCIIBHOCTD 110/
PYKOBOJICTBOM

I1.19,
3am.1,




(macce)
razoo0pa3Horo
BEIIIECTBA €ro
o0beM, 1o 00bemMy
razoo0pa3Horo
BEIIECTBA €T0
KOJINYECTBO
(maccy).

YUUTES.
Iloznasamenvhole:
AHATM3UPYIOT OOBEKT,
BBIZCIISIS €TO
CYIIECTBEHHBIE
MPU3HAKH,
YCTaHABJIMBAIOT
MPUYUHHO-
CJIEACTBEHHBIE CBSI3H.
Kommynuxamuenvie:
YMEIOT € JOCTaTOYHOMI
IIOJTHOTOM ¥ TOYHOCTBIO
BbIPaXKaTh CBOM MBICIIH,
BIAJCIOT
MOHOJIOTHYECKOH 1
JMAJIOTHYCCKOM
dhopmamu peun.

32-33

PacuéTtsl 110
XUMHYECKUM
YPaBHECHUSIM.

Ypok
dbopmupoBaH
sl HOBBIX
3HAHUU

dopMupoBaHue
OTBETCTBEHHOTO
OTHOLIEHHUS K yueOe,
CHOCOOHOCTH
oOydJaronmxcs K
CaMOpPa3BUTHIO U
caM000pa30BaHHUIO.

YMerT npuBOIUThH
pacy€Tsl 110
dhopmymnam ¢
HCIIOJIb30BaHUEM
MOHATHH: 11/, Mm,
M, NA.

Pecynamuenvie: cTaBst
yueOHYy0 3a/1a4y 101
PYKOBOJICTBOM
YUUTEIIS,

IUIAaHUPYIOT CBOKO
JESITEIIBHOCTD 0T
PYKOBOJICTBOM
YUUTEIIS.
Toznasamenvhvie:
AHATTM3UPYIOT OOBEKT,
BBIACIAS €T0
CYIIECTBEHHBIC
IIPU3HAKH,
YCTaHABJIUBAIOT
MIPUYUHHO-
CJICJICTBEHHBIC CBSI3H.

11.20,
3a1.3

11.20,
3an. B
TeTpa
an




Kommyrnuxamuenvie:
YMEIOT C JOCTATOYHOM
MOJIHOTOH ¥ TOYHOCTBIO
BBIPAXKaTh CBOM MBICJIH,
BJIAACIOT
MOHOJIOTHYECKON B
IUAJIOTHYECKON
dbopmamu peyn.
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Bona. OcHoBaHus.

dopMHUpOBaHUE
MHTEJUICKTYaJIbHBIX
yMeHHii: paboTa ¢
TEKCTOM H JIPYTUMH
UCTOYHHUKAMU
uH(popMaluuy,
OCYILIECTBIICHUE
aHayIM3a ¥ CUHTE3a,
yYMEHHUE JIeN1aTh
BBIBOJIBI U
000011eHus.

Hayuamcs .
XapaKTepu30BaTh
CTpOCHHE
MOJIEKYJIBI
BOOPO/IA,
¢busnyeckne u
XUMHYECKHE
CBOMCTBA BOJBI,
OOBSCHATH
AHOMAJINHU BOJIBI,
CIOCOOBI OYMCTKH
BOJIBI, IPUMEHSTH B
OBITY (QUIIBTPBI IS
OYHUCTKHU BOJIBI,
MIPaBUIIbHO
MCIIOJIH30BATh
MUHEPATBHYIO
BOJIY, BBITTOJTHSITH
pacyeTsl 1o
YpaBHCHUSM
XUMHYECKUX
peaKuuit,
MPOTEKAIOIIUX C
YYacCTHEM BOJIBL.
Ionyuam

Pezcynamusnvie: crapsr
y4eOHYI0 3a/1a4y TOA
PYKOBOJCTBOM
YUUTEIS,

IUTAHUPYIOT CBOIO
JeSITEIIbHOCTD 1O/
PYKOBOJICTBOM
VUUTEIS.
Ilo3nasamenvhoie:
aHAJIM3UPYIOT OOBEKT,
BBIJIETISISL €TO
CYILECTBEHHbIE
MPU3HAKH,
YCTaHABIIMBAIOT
MPUYHUHHO-
CJIE/ICTBEHHBIE CBSI3H.
Kommynuxamusnuwie:
YMEIOT C JOCTATOYHOM
MOJTHOTOW ¥ TOYHOCTBIO
BBIpa)KaTh CBOW MBICIIH,
BJIAJICIOT
MOHOJIOTHYECKOHN 1
IUaJIOTUYECKON
dbopmamu peun.

I1.21,
3am.1,




603MOINCHOCHb
HAYYUmvCs.
00BEKTUBHO
OIICHUBATh
nHpOpMAIHIO O
BEIIIECTBAX U
XAMUYECKHUX
mporeccax,
KPUTHYECKH
OTHOCHUTBLCS K
[ICEB/IOHAYYHOU
nH(pOpMAIHH,
HEJI00pOCOBECTHOM
pekIame
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PactBopsl. MaccoBast
J10JIs1 PAaCTBOPEHHOTO
BEILECTBA.

Ypok
dbopMupoBaH
1sl HOBBIX
3HAHUM.

OcymiecTBieHne
aHaJM3a U CHHTE3a,
YMEHHE JIeNIaTh
BBLIBOJIBI U
00001IeHUS.
dopMupoBaHue
JUYHOCTHBIX
IIPEACTABICHUH O

HEHHOCTH NTPUPOIBI.

YMeTb IPUMEHSATH
3HAHMS, YMEHUS,
HaBBIKY IIPU
W3y4YEHUU TEMBI
«PacTBOpBI».

Pezcynamusnvie:
TUTAHUPYIOT YIeOHYIO
JeSITeNIbHOCTb,
OIICHUBAIOT
MPaBUIILHOCTh
BBITIOJTHEHUST YUEOHBIX
JEUCTBUU.
IloznasamenvHule:
BOCIIPUHUMAIOT
nHpopmanuio
BU3YaIIbHO, 1aI0T
ornpeaeneHus
MOHSATUSAM, CPAaBHUBAIOT
U I'PyHNIHPYIOT
O00BEKTHI, HAXOJAT
3aKOHOMEPHOCTH.
Kommynuxamuenvie:
0OPMIISIOT CBOH
MBICJIM B IMCbMEHHOMN

I1.22,
3a1.3,




dhopwme.

36 [TpakTnueckas Ypok- dopMupoBaHUs OrnpenensoT Pezynamusnvie: -
pabota Ne5. MPAKTUKYM | KOMMYHUKAaTUBHBIX | OCHOBHOE npeodpasyroT
Ilpurorosuenue KOMIIETEHTHOCTH B XUMHAYECKOE MPAKTUYECKYIO 33/1a4y
PAacTBOPOB COJICH € X OOLIeHUH U o0opynoBaHue. B [IO3HABATEIIbHYIO,
3aJJaHHON MacCcOBOI
JOJIEH. COTPYIHUYECTBE CO | 3HAIOT IIpaBUIA OCYILIECTBIISIOT

CBEPCTHUKAMH. TEXHHUKHU MO03HABATEIIbHYIO

0€301acHOCTH NIpU | pedIIeKCHIo B

paborte B OTHOIICHUU JACHCTBHIA

XUMHAYECKOM 10 PEIIECHUIO

kaOuHere. MO3HABATENIbHBIX 33/1a4.
lloznasamenvHule:
JAIOT OIpeeTICHUS
HOHSATHSM, MOTYT
HalTH croco0 petieHus
poOJIEeMHOM 3a1a4K
Kommynuxamusnuie:
y4acCTBYIOT B IMAJIOTE,
KOJIJIEKTUBHOM
00CyXICHIHN
npo0JeMbl, BIaICIOT
MOHOJIOTHYECKON 1
aJ0THYECKOH
(dhopMamu peun.

37 O6o0menue u KomOunupo | JlanbHeiimee YMeTb IpUMeHsTh | PecynamusHvie: II. 12-
CHCTCMaTH3aNHA BaHHBIN (dbopMupoBanue 3HAHUS, YMEHUSI U | CAMOCTOSATEIBHO 22
i%egllgeg?u;?[e YpOK Eg’;l;aBaTeJ‘ILHOFO HaBBIKU TIPU (bopMyIHpYIOT HOBTO
P —— peca. BBITIOJTHEHUN 3a/laHue: ONpPeAESIOT p.
HEOPraHHYECKHX dopmupoBanue _ | TPEHHPOBOHBIX €ro 1LeJb, IUIAHUPYIOT
BEIIECTB. KOMMYHHUKATHBHOH | yIIpaKHEHUH H QITOPHUTM €T0
KonnyectBeHHble KOMIIETEHTHOCTH B | 3aJaHUM BBITOJIHEHUS,

OTHOIICHUS B OOLIeHUH U KOPPEKTUPYIOT paboTy
XUMHEI

COTPYAHUYECTBE C

1o Xxoay €ro




OJTHOKJIACCHHKAMH B
nporecce y4eOHO —
UCCIIE/I0BATEIbCKON
JeSATEIIbHOCTH

BBIITOJIHEHHUSL.
IlosnasamenvHoie:
JIAt0T ONpe/eIeHUs
TIOHATUSIM,
OCYILLECTBIISAIOT
CpaBHEHHE OOBEKTOB,
CaMOCTOSITEJILHO
BBIOMpAast KPUTEPHH IS
3TOr0, HaXOAST
nH(POPMAIIHIO C
HCIOJIb30BAHUEM
pecypcoB OMOIHOTEK U
cetu UIHTEpHET.
Kommynuxamusnwie:
BCTYHAIOT B JUAJIOT, a
TaKXe yJacTBYIOT B
KOJJIEKTUBHOM
00CyKJIEHH BOIIPOCOB,
y4acTBYIOT B
TIVICKYCCHH, BIIAJICIOT
MOHOJIOTUYECKOH U
JMATIOTUYECKON
(dbopmamu peun.
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KonTtponbhas padora
Ne2. «BaxHelmmue
MIPEACTaBUTENH
HEOPTaHUYECKUX
BEIIECTB.
KonnuecTBeHHbBIE
OTHOIIIEHUS B
XAMUH

Ypok
IIPOBEPKU U
KOPPEKLIMHI
3HAHUHU

OcyiecTBieHne
aHaJIM3a U CUHTE3a,
YMEHHE JeNaTh
BBIBOJIbI U
000011IeHN.
®opMupoBaHue
JUYHOCTHBIX
IIPEJICTaBICHUHN O
LEHHOCTU TIPUPOJIBI.

YMeTh NpUMEHSTh
3HaHMS, YMEHU,
HaBBIKH MTPU
W3yYEHUU TEMBI
«Baxneimme
MpeACTaBUTENN
HEOPTaHUYECKUX
BECIIECTB.
KommuecTBenHbie
OTHOIIICHUS B

Pezynamusnvie:
IUTAHUPYIOT Y4E€OHYIO
JesITeTbHOCTD,
OLIEHUBAIOT
MPaBHIBHOCTb
BBIMOJIHEHUS YU€OHBIX
JIEUCTBUIL.
lloznasamenvHhule:
BOCTIPHHHMAIOT
uH(pOpMaInIo




XUMHN

BU3YaJIbHO, TAIOT
OIpeIeTICHUS
HOHSTUSAM, CPABHHBAIOT
U TPYIIIUPYIOT
0OBEKTHI, HAXOMAT
3aKOHOMEPHOCTH.
Kommynuxamuenuvle:

0 OPMIISIFOT CBOU
MBICITH B TTMCbMECHHOM

dhopme.

Pasznea 3. OcHoBHBIE KJIacC

Cbl HCOPIraHUIECCKHUX

coenuHenuii (10 yaco)
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OKCUIBI.
Knaccubukanus u
CBOIiCTBA.

Ypok
(dbopMupoBaH
sl HOBBIX
3HAHWM.

dopMHUpOBaHUE
MHTEJUIEKTyaJIbHBIX
YMEHUH aHaNIu3a,
CUHTE3a, YMEHUH
JIeJIaTh BBIBOJIBI.

3HaIoT U
MTOHUMAIOT
Xumuuecxkue
ROHAMUA: OKCUJIBL.
YwmeroT
HA3b186aMb: OKCH B
1o ux Gopmymnam.
Cocmaenarom
XUMHUYECKUE
(hopMyITbl OKCHUIOB,;
onpeoensaom
OKCH/IBI 110 MIX
bopmynam.
XapakTepusyroT
o0rrue
XUMHYECKUE
CBONCTBA
COJIe0Opa3yIOINX
OKCHJIOB.

Pezynamusnvie: craBsar
ydeOHbIC 3aja4H
(camMoCTOATENBLHO, TIPH
HOMOIIH YUUTENS),
IUTAHUPYIOT YU4EeOHYIO
eI TEILHOCTD,
OLICHUBAIOT
MPaBUIBHOCTh
BBIIIOJIHEHUS IEUCTBUU
M BHOCSIT B HUX
KOPPEKTHUBBI.
Ilo3nasamenvhole.
CTPYKTYPUPYIOT TEKCT,
BBIZEIISISI B HEM
BTOPOCTEIECHHYIO U
TJ1aBHYIO
uH(pOpMaInIo, TaI0T
omnpeaeneHue
MMOHSTHSM,
YCTaHABJIUBAIOT
MIPUYMHHO-

I1.23,
3a1.3,




CJIEACTBCHHBIE CBS3U.
Kommynuxamuenuvie:
YMEIOT C JOCTaTOYHOU
MOJHOTOM U TOYHOCTBIO
BbIPaXaTh CBOU MBICJIH,
BJIAJICIOT
MOHOJIOTHYECKOH U
JIHAJIOrMYCCKOM
(hopmamu peun.
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OcuoBaung. 1x
Kiaccubukanusa u
CBOMCTBA.

KomM6uamMpO
BaHHBIA

YPOK

dopmMupoBaHue
OTBETCTBEHHOI'O
OTHOILICHHUS K
YUYEHHIO UCIIOJIb3YsI
CHeualbHO
mog00paHHbIC
CpeAcTBa. YMeEHUE
OLICHUTh CTENIEHb
ycrexa Win
HEeyCIexa CBoeu
JIeSITEIIbBHOCTH

3HaT
onpeiesieHue
OCHOBaHUH.
Knaccudukanuro u
XHUMHAYECKHUE
CBOICTBa
OCHOBaHUH.
VYMeIoT cocTaBiIsATh
(hopMyIbl
OCHOBaHHUH MO
Ha3BaHUIO,
Ha3bIBAIOT
COCIMHEHUS 110
dbopmyre.

VYMEIOT COCTaBIATh
YpaBHEHUI
peakuui,
XapaKTEPU3YIOIIHNX
XUMHAYECKHUE
CBOICTBa
OCHOBaHUH.

Pecynamusnvle: cTaBst
yueOHbIe 1IeNH,
CaMOCTOSITENTLHO
aHAJIM3UPYIOT YCIOBUS
JOCTIOKEHUS LIEJIH,
OLICHUBAIOT
MPaBUIBLHOCTb
BBINOJIHEHUS JICHCTBHUS.
Ilo3nasamenvhvie:
BBIJICJISIOT
HEO0OXOUMYIO
uHpOpMaIHIO U3
MIPOYNTAHHOTO TEKCTA,
CTPYKTYPUPYIOT CBOU
3HaHUS,

OTIPENIeNIAIOT KPUTEPUH
JUIsL CpaBHEHUS (paKTOB,
SIBJICHUM.
Kommynuxamuenvie:
BBICTYIIMBAIOT U
00BEKTHBHO
OLIEHUBAIOT JIPYroro,
YMEIOT BECTH JHAJIOT,
BbIpabaTkIBas ol1iee

11.24,
3a1.4,




pelieHue.

41-42 | Kucnotsr: Komb6unmnpo | ®opmupoBanue 3HaIOT XUMHUecKoe | PecynamusHvle: I1.25,
Kﬂagcndmlcauﬂ’l u BaHHBIN UHTEJJICKTYaIbHBIX | HOHAMUE:KUCIIOTA, | INIAHUPYIOT CBOIO 3an1.8
CBOUCTBA YPOK yMeHHUiT aHaIH3a, 1EJ10Yb. pa6ory,

CUHTE3a, YMEHUI Hazviearom CaMOCTOSITENIEHO
JIeNIaTh BBIBO/IBL. KHCJIOTHI 110 UX KOHTPOJHUPYIOT BpeMsI
dhopmymnam. BBITTOJTHEHUSI I1.25,
CocmaenawomxuM | pa3IuvHbIX 3aJJaHUH. 3a1.11
ndeckue popmynsl | Iloznasamenvhule:
KHCJIOT. JAl0T OIpEEICHUS
Onpeoenarom MIOHATHSM,
KHCJIOTHI 110 X OCYIIECTBIISOT
dbopmynam. YMEIOT | cpaBHEHHE, CTPOST
COCTaBJISITh JOTHYECKHE HETOYKH
ypaBHEHUS paccyXIeHul,
peakuuii, AQHAIIU3UPYIOT
XapaKkTepU3yIoIUX | HCTUHHOCTD
XUMUYECKHE YTBEPKICHUN.
CBOMCTBA KUCIOT B | Kommynukamuenvie:
MOJIEKYJISIPHOM U CIOCOOHBI OOBEKTHUBHO
HMOHHOM BUJIE; OLIEHUBATh JPYroro.
OTIPEEIISIOT:
BO3MOYKHOCTb
MIPOTEKAHUS
TUTTUYHBIX
peaKurii KUCIOT.

43-44 | Comnn. Kombunupo | ®opmupoBanue 3HaOT Pecynamusnvie: craBsar I1.26,
KﬂafCHd)HKaHH’I 1 BaHHBII WHTEJUICKTYAJIbHBIX | XUMUueckoe ydeOHBbIE TIeITH, 3a1.3,
CBOMCTEA. YPOK yYMEHU# aHau3a, HOHAMUE:COIb. CaMOCTOSITENTLHO 4

CUHTE3a, YMEHUI YMeroTHaszsieamsc | aHaATU3UPYIOT YCIIOBUS
JIeNIaTh BBHIBO/IBL. OJIM IO UX JOCTHIKEHUS LIEJH,
dbopmymnam. OIICHUBAIOT
Cocmasnarwomxum | IpaBUIbHOCTD I1.26,




ndeckue (popMyInbl | BBIOJIHEHUS ACHCTBHUSL. 3a11.6,
COJIEH. IloznasamenvHoie: 7
Onpeodenarwomconu | BbIACIAIOT
1o ux ¢popmMynaM. | HEOOXOAUMYIO
3ualor uH(pOpMaLIHIO U3
KJIaCCU(UKAIMIO U | IPOYUTAHHOTO TEKCTA,
XUMHYECKUE CTPYKTYpPUPYIOT CBOU
CBONMCTBA CPEIHUX | 3HAHMS,
coneil. OTIPECTISIOT KPUTEPUU
IUIs1 CpaBHEHUS (DAaKTOB,
SIBJICHUI.
Kommynuxamuenvie:
YMEIOT C JOCTaTOYHOM
MOJHOTOM U TOYHOCTBIO
BBIPaXXaTh CBOU MBICITH
Y 3HaHUS.

45 I'enernueckas cBsi3b | KomOuuupo | GopMupoBaHue 3naroTt Pezynamusnvie: I1.27,
MCKIY KIacCaMu BaHHBIN MI03HABATEJbHbBIX XUMHUYECKUE IJIAaHUPYIOT 3a1.2,
HCODTaHHHCCKUX YPOK HUHTEPECOB, CBOMCTBa II0CIIE0BATENBHOCTD 3,4
BOHICCTB. HaIpaBJIEHHBIX Ha OCHOBHBIX KJIACCOB | CBOUX JICHCTBUI U

M3Y4YECHHE 3aKOHOB HEOPraHNYECKUX IPOTHO3UPYIOT UX
XHWMWH, COEMHEHUH, pe3ynbTar.
UHTEJUIEKTYaJIbHBIX | ONpe/eNeHue Ilo3nasamenvHhule:
yMEHUN TE€HETUYECKOU BBIJIBUTAIOT
aHaAJTM3UPOBATh CBSI3H. apTyMEHTHI,
nH(pOpMaLUIO U YMerT CoCTaBATh | yCTaHABIMBAs
JIeNIaTh BBHIBOIBL. ypaBHEHUS MIPUYUHHO-
XUMHUYECKUX CJIEICTBEHHBIE CBS3H
peakuuii, MEXIY U3y4aeMbIMU
XapakTepU3yIolue | SIBICHUSIMHU, U3BJIEKAIOT
XMUMUYECKHe HE00XO0IUMYIO
CBOMCTBA U nH(popMaLnIo U3

TCHCTUYCCKYIO

IIPOYUTAHHOI'O TCKCTA.




CBA3b OCHOBHBIX
KJIaCCOB

Kommynuxamuenvie:
yMeroT (OpMyIHpPOBATH

HEOPraHWYEeCKUX COOCTBEHHOE MHEHHUE,
COeMHEHHUI apryMEHTHPOBATH CBOIO
TOUKY 3pEHHUS,
OTCTauBaTh €€ He
BpaKI€OHBIM IS
IpYyrux oopazom;
BJIQ/ICIOT
MOHOJIOTHYECKON U
TUAJIOTHUYECKON
(dhopmamu peun.
46 [TpakTHyeckas Ypok- dopmupoBaHue VYmeror Pezynamuenuvie:
pabora Ne6. Perienne | mpakTukym. KOMMYHHKATHBHBIX | oOpamarbscs ¢ peodpas3yroT
OKCICDUMCHTAILHBIX KOMIIETEHTHOCTH B XUMHYECKOU MPAKTUYECKYIO 3a/1a4y
St o0ImIeHuy u OCy101 1 B TI03HABATEIbHYIO,
COTPYJIHUYECTBE CO | JTaOOPATOPHBIM OCYIIIECTBIISIOT
CBEPCTHUKAMH. 000pyaIOBaHUEM; MO3HABATEIBHYIO
dopmupoBaHUE WCIOTb30BaTh peduiexcuio B
WHTEIUICKTYAIbHBIX | IPHOOPETEHHBIS OTHONICHHUU JCHCTBHIA
YMEHHIA: 3HAHUA U YMEHUS, | IO PELIECHUIO
aHAJTU3UPOBATH MOJTy9YEeHHBIC TIPH MMO3HABATEIBHBIX 33/1a4.
TEKCT yueOHMKa, W3YYEHUU TEMBbI Ilo3nasamenvHhule:
pa3BUBAThH «CBoiicTBa JIAFOT OTIPE/ICICHUS
HAOIOIaTEIbHOCTh | OCHOBHBIX KJIACCOB | MIOHSATHUSIM, MOT'YT
HEOPTraHMYECKHX HaliTH croco0 pernieHus
COCMHEHU» MPU | MPOOIEMHOMN 3aauu
BBITIOJTHCHAN KommyHnuxamuenvle:
MIPAKTHYECKOM Y4acTBYIOT B IMAJIOTE,
paboTHI. KOJIJICKTUBHOM
o0CyXIeHUU

po0OJIeMBbI, BIIaJICIOT
MOHOJIOTHYECKON U




TUAJIOTHUECKON
(dbopmamu peun.

47 O06o001enne u dopmMupoBaHue 3HaroT npasuia Pezynamusnvie: I1. 23-
ggs;zga;giiveﬁ TI03HABATENIBHBIX oOpaIueHus ¢ IUTAHUPYIOT CBOKO 27,
«OCHOBHBIE KIIACCE HUHTEPECOB U 1a60paTOPHBIM paborty, MOBTO
HEONTAHUUYECKUX MOTHBOB, 060py,£[0BaHI/I€M, CaMOCTOSATCIIbHO p-
COETMHEHUI» HaIlpaBJIECHHBIX Ha CIOCOObI KOHTPOJIUPYIOT BpEMsI

U3y4YeHue pazneneHus BBITIOJTHEHUS
buznuecKux u OJTHOPOJTHBIX pa3IMYHBIX 3aJJaHHH.
XAMHYECKHUX CMECEH. llosnasamenvuoie:
SIBJICHU. YMewT NpoBOAUTH | alOT ONpPEACIICHUS
paszeneHuemM MOHSTHUSM,
cMmeceit OCYIIECTBISIOT
(GUIBTPOBAaHUEM U | CPaBHEHHE, CTPOST
BBITIAPUBAHUEM. JIOTUYECKHE LIETTOUYKHI
pacCcyXIeHui,
AHAIIU3UPYIOT
HWCTUHHOCTH
YTBEPKJICHUM U3y4aroT
SIBJICHUS HA TIPAKTHUKE.
Kommynuxamusnuie:
CIOCOOHBI OOBEKTHUBHO
OIICHUBATh JPYIoro.

48 KonrnonkHas pabora | Ypox ®opMUpOBaHUE Ymerwor npumenste | Pecynamugnule: -
fﬁzééiI)CHOBHHe KOPPEKIMHU U | OTBETCTBEHHOI'O 3HaHMS, YMEHUSA U | IUNIAHUPYIOT CBOIO
HeODIAHNYCCKIX MIPOBEPKH OTHOIIICHUS K y4ebe, | HaBBIKU B X0JI€ pabory,

COEIMHEHMIT 3HaAHUI CIIOCOOHOCTH W3y4YEHUS TEMBI CaMOCTOSITEJIbHO
0o0ydJaronmxcs K «OCHOBHBIE KOHTPOJIUPYIOT BpEMS
CaMOpPAa3BUTHIO U KJIaCChl BBITIOJTHEHUS
caM000pa30BaHHIO HEOPTaHUYECKUX Pa3IUYHBIX 3a/IaHUM.
COEAUHEHUID. llosnasamenvhoie:

JIAfOT OTIPeICTICHUS
ITOHSITHSM,




OCYIIECTBIISIOT
CpaBHEHHE, CTPOST
JIOTUYECKHE IEIMOYKHU
paccyXIeHui,
AHATM3UPYIOT
HNCTUHHOCTH
YTBEP)KJICHUHA H3y4aroT
SABJICHHUA HA HpaKTI/IKe.
KOMMyHMKGmuGHble.’
CII0coOHBI OOBEKTUBHO
OILICHUBATh JPYTOTO.

Pasnen 4. llepuoanyeckuii 3axkon u [lepuoguyeckas cucremMa xummuieckux 3j1ementon /. U.
MeHnpesieeBa U cTpoeHHE aTOMA.

(8 yacoB)

49 EcrecrBennbie Ypox dopMupoBaHue OOBscHSIOT Pezynamusnvie: I1.28,
ii“&enl’f;ﬁ& . (OpPMHPOBaH | OTBETCTBEHHOT'O HPU3HAKY, JIAHUPYIOT CBOIO 3an.1-
A TTEMEHTOR. HsI HOBBIX OTHOIICHHUS K yueOe, | MO3BOJSIONINE pabory, 5
AM(I)OTepHOCTB. 3HaHUHU CIIOCOOHOCTH 06T)GJII/IH$ITB CaMOCTOSATCIIBHO

00yJaromuxcs K TPYIIIBI KOHTPOJUPYIOT BpeMsi
CaMOpPa3BHUTHIO XUMHYECKHUX BBITTOJTHEHUS
€caMo00Opa3oBaHUIO. | DIIEMEHTOB B pa3IMYHBIX 3aJaHHH.
€CTECTBEHHBIE Tlosnasamenvuoie:
CceMeliCTBa, JAIOT OTpeIeTICHUS
PaACKPBIBAIOT CMBICT | TIOHSTHSM,
Ha3BaHUU OCYIIECTBISIOT

€CTECTBEHHBIX
CEMEICTB;
00BACHAIOT YTO
Takoe aM(pOTepHbIE
COEIMHEHMS.

CpaBHEHUE, CTPOSIT
JIOTUYECKHE LIENOYKHU
pacCcyXIeHui,
AHAIIU3UPYIOT
HUCTUHHOCTH
YTBEPKIACHUMN U3Y4YarOT
ABJICHUS Ha IMPAKTHUKE.
Kommynuxamusnuie:




CIIOCOOHBI 0OBEKTUBHO
OIICHUBATH JPYTOTO.

50

OTKDBITHE
MeuneneeBbsiM
HEDUOONYECKOTO
3aKOHA.

Ypox
dbopmMupoBaH
1Sl HOBBIX
3HaHUU

dopmMupoBaHue
MO3HABATEJIbHBIX
HUHTEPECOB U
MOTHBOB,
HaIpaBJICHHBIX HA
U3y4YeHue
(hUBUYECKUX U
XUMHUYECKHX
SIBJICHU.

Pazmuuaror
€CTCCTBCHHYIO U
HCKYCCTBEHHYIO
KI1accu(UKAIHIO;
apryMEHTHPYIOT
otHecenue 113 k
€CTECTBEHHOM
KJIacCU(UKALIUH.

Pezynamusnvie:
TUTAHUPYIOT
IOCJIeI0BATEIIEHOCTh
CBOHUX JACHUCTBUI B
MPOTHO3ZHUPYIOT UX
pe3ynbTar.
Tlosnasamenvuole:
BBIJIBUTAIOT
apryMEeHTHI,
yCTaHaBIUBas
MIPUIUHHO-
CIICJICTBCHHEIC CBSI3U
MEXY U3y4aeMbIMU
SIBJICHUSIMU, H3BJICKAIOT
HE00X0IUMYIO
nH(pOpMaLHIO U3
MIPOYUTAHHOTO TEKCTA.
Kommynuxamuenwie:
yMEIT POopMyITUupOBaThH
COOCTBEHHOE MHEHMUE,
apryMEeHTHPOBATh CBOIO
TOYKY 3pEHHS,
OTCTauBaTh €€ HE
BpaXICOHBIM JJIs
JIpyrux o0pas3om;
BIIAJICIOT
MOHOJIOTHYECKON U
JTMAJIOTHIECKON
(dbopmamu peun.

I1.29,
3a1.4,
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OCHOBHBIE CBEICHMS
0 CTPpOCHUU aTOMOB

Ypok
dbopmupoBaH

HanbHeiimee
¢dbopmupoBanue

3Hal0T CTpOCHME
aToma, COCTaB

Pezynamuenuvie:
CaMOCTOSITEJIbHO

11.30,
3a1.4,




U HOBBIX
3HAHUH

MO03HABATEJIBHOTO
WHTEpeca.
dopmMupoBaHue
KOMMYHUKaTUBHOU
KOMIIETEHTHOCTH B
0OIIIeHUY U
COTPYJIHUYECTBE C
O/IHOKJIACCHHKaMHU B
nporecce y4eOHoi
JIeSTeTLHOCTH.

aTOMHOTO s/Ipa,
ompeIelICHHE
H30TONOB, TPH
BHJIa U3TyYCHHS,
OTIpe/ICIICHHE
MOHATHUSA
«XUMHUYECKHI
DJICMCHTY.

hopmyIupyroT
3aJjaHHe: OTIPEIEISIOT
€ro 1eJb, TUIAHUPYIOT
QITOPUTM €T0
BBITTOJIHEHMUS,
KOPPEKTUPYIOT paboTy
10 XO/y €ro
BBITTOJTHEHUSI.
Tlo3nasamenvHhoie:
JIAfOT OTIPE/ICICHUS
TIOHSTHUSIM,
OCYIIECTBIISIOT
CpaBHEHHE 00BEKTOB,
CaMOCTOSITENTLHO
BBIOUpAsi KPUTECPUU JIJIS
3TOTO, HAXOMST
uHdopmarmio ¢
MCTIOJIH30BaHUEM
pecypcoB OMOTHOTEK U
cetu HTepHer.
Kommynukamuenwie:
BCTYTAIOT B THAJIOT, a
TaKXe y4yacTBYIOT B
KOJUICKTUBHOM
00CYXJIeHUH BOIIPOCOB,
y4acTBYIOT B
JIMCKYCCHH, BIIAJICIOT
MOHOJIOTHYECKON 1
IUaJI0THYECKOU
dhopmamu peun.

52

Crtpoenue
3JIEKTPOHHBIX
000104€K aTOMOB

Ypok
dbopmupoBaH
sl HOBBIX
3HAHUU

®opMupoBaHue
ITO3HABATENIbHBIX
HUHTEPECOB,

YmMmeror
COCMAasIsAimy.
CXEMBI CTPOEHUS

PeeyﬂﬂmueHbze:
BBITTOJIHAKOT
3aaaHuc 110

I1.31,
3am1.4,




XUMHYECKUX HaIPAaBJICHHBIX HA aTOMOB NEepBbIX 20 | MPENIOKEHHOMY
anemeHToB 1-20 B U3y4yeHue 3JIEMEHTOB B IrOpPUTMY, a TAK¥Ke
tabmuue 1. IIPUPOHBIX IEPUOANYECKOU CaMOCTOSITEIILHO
Menneneesa. 00BEKTOB, CUCTEME; COCTaBJISIIOT IUIaH
ITOHMMAaHHUs 00vACHAIOM: BBITOJIHECHMS 3a1aHNU.
[EHHOCTH NPUPOABI. | (hU3NUYECKUit Ilo3znasamenvhuie:
dopmupoBaHue CMBICJI HOMEPOB BOCIIPUHUMAIOT
IKOJIOTMUECKOMN IpyNIbl U nH(POPMAIIHIO HA CITYX
KYJIBTYPbl HA OCHOBE | IIEPUOAA, K Y BU3YaJIbHO,
IIPU3HAHUS KOTOPBIM CTPYKTYpPUPYIOT TEKCT,
LIEHHOCTH XW3HU BO | IIPUHAJICKUT BBIIETIAS B HEM
BCEX €€ anemeHT B [ICXD | BTOpocTeneHHyIO U
NPOSIBJICHUSIX. JI.W1. MenneneeBa, | riaaBHYIO HH(QOpMAIIHIO,
3aKOHOMEPHOCTHU JIAl0T OIpe/ieIeHHE
U3MEHEHUS HOHSTHSIM.
CBOMCTB Kommynuxamuenvie:
JJIEMEHTOB B BJIAJICIOT B YCTHOM U
IpeJienax Majblx MMCbMEHHOW peublo,
MIEPUOOB U Y4acTBYIOT IMAJIOre, a
TJIaBHBIX TaK)Ke€ B KOJIJIEKTUBHOM
MOArPYIIL. 00CYXJIeHUHU BOIIPOCOB.
53 [Tepuonnueckuii KomOunupo | Onpenensitor cBoto | Hayuamcs: Pezynamusnvie: I1.32,
3axoH /.M. BaHHBIN JIUYHYIO MTO3ULINIO, OIIUCHIBATH U [Inanupyror cBon 3an.3
MenneneeBa u YpOK aJIeKBaTHYIO XapaKTepu30BaTh NeicTBUS B
CTPOCHHE aTOMa T epeHIMPoBaHH | TaOIUYHYIO0 (OPMY | COOTBETCTBHUM C
VIO CAMOOIIEHKY I[CX5 .M. TOCTaBJICHHOM 3aaueid
CBOMX YCIIEXOB B Menpeneesa; U YCIIOBUSIMU €€
yaebe JeIaTh peanu3anuu
YMO3aKJIFOUEHUS O
Xapakrepe lloznasamenvHhule:
HU3MEHEHHUS CTaBSIT
CBOMCTB 1 GOPMYIUPYIOT LETH
XUMHYECKHX 1 Ipo0JIeMbl YpOKa,




9JIEMEHTOB C
YBEJIUYCHHEM
3apsJI0B AaTOMHBIX
sIep.

Ilonyuam
B803MONCHOCHIb
HAYYUMbCSL.
MPUMCHSTH 3HAHUS
o
3aKOHOMEPHOCTAX
MEPUOINYECKON
CHCTEMBI
XAMUYECKHUX
DJIECMEHTOB JIs
OOBSCHEHHS U

OCO3HaHHO U
MPOU3BOJILHO CTPOSIT B
YCTHOM U MUCbMEHHOMN

dbopme

Kommynuxamuenvie:
Bnanenune
MOHOJIOTHYECKOM U
TUAJIOTHUYECKON
dbopmamu peun

MpeABUICHUS
CBOWCTB
KOHKPETHBIX
BEILIECTB
54-55 | XapaktepucTtuka VYpok ®opMUpOBaHUE Hayuamcs: Pezynamusnvie: craBsar I1.33,
XUMHUYECKOTO dbopMupOBaH | MO3HABATEIHHBIX XapaKkTepU30BaTh yueOHbIe 3a7aud Ha 3a1.2
JJIeMEHTa Ha 1S HOBBIX HWHTEPECOB, XUMUYECKUE OCHOBE COOTHECEHUS
OCHOBAaHMH €T0 3HaHUI HaIlpaBJIEHHBIX Ha AMEeMEHTHI 1-3 —T0 | TOTO, UTO YK€ U3BECTHO
MTOJIOKEHUS B H3y4YeHue Tepuo/Ia Mo ux Y YCBOCHO yYaIlIuMCs,
MEPUOINYECKOMN MPUPOTHBIX TMIOJIOKEHUIO U TOTO, UTO eIIé I1.33,
CHCTEME. 00BCKTOB, [CX5 A.1. HEHW3BECTHO 3a1.3,
MMOHUMaHUS Meneneena. Ilo3nasamenvHuie: 4
[IEHHOCTH NpupoAbl. | [lonyuam CaMOCTOSITEIIbHO
dopMupoBaHue B03MOIHCHOCD BBIJCIISIIOT U
IKOJIOTUYECKON HAYYUMbCA. hopmynupyroT
KYJIbTYpbI HA OCHOBE | OIIUCHIBATh M03HABATENbHYIO 1IEJIb
TIPU3HAHUS M3y4YeHHBIE Kommynuxamuesnvle:

OCHHOCTH KHM3HH BO

00BEKTHI KaK

hopmypyrOT




BCex e CHCTEMBI, COOCTBEHHOE MHEHHE U
MPOSIBIICHUSIX. MPUMEHSIS JIOTUKY | TIO3HIIHIO, 33/1al0T
CHCTEMHOTO BOIIPOCHI, CTOSIT
aHanmm3a MIOHATHBIC JIJISt
napTHepa MOHSITHS
56 3HaveHue Komb6uamnpo | @opmupoBanue 3HalT Pezynamusnvie: ctaBar Crp.
[Tepuonnueckoro BaHHBII MMO3HABATEIIbHBIX (hopMyITHMpPOBKY ydeOHbIe 3aJa4M Ha 148
3aKOHA U YPOK HWHTEPECOB, MIEPHOANYECKOTO OCHOBE COOTHECCHHUS
[epuomuueckoit HaIpaBJICHHBIX HA 3aKOHa, TOTO, YTO YK€ H3BECTHO
CUCTEMBI U3YyYCHUE OTIpEICTICHHE ¥ YCBOCHO y4alIuMcs,
XHUMUYECKUX HPUPOHBIX nepuo/ia, ¥ TOTO, 4TO emié
anementoB [|.W. 00BEKTOB, (U3HYECKUI CMBICIT | HEU3BECTHO
Menneneena. MOHUMAaHHUS Ne nepuona, Ilo3nasamenvHhule:
[IEHHOCTHU TIPUPOJIBL. | OTIpECIICHHE CaMOCTOSITEITLHO
TPYIIIIBI, BBIJICJISIOT U
(buznveckuii CMbICT | GOPMYIHUPYIOT
Ne rpynmst. TI03HABATEJIbHYIO 11EJTh
Kommynukamuensie:
(bopMyIHpYIOT
COOCTBEHHOE MHEHUE U
MO3UIIHIO, 331aI0T
BOIIPOCHI, CTOST
MOHSITHBIE TS
MapTHepa MOHSATHUS
Pa3nen 5. Xumnueckas cBsi3b. OKHCINTENIbHO-BOCCTAHOBUTEIbHBIE peakiun. (10 yacos)
S7 Nonnas xumuueckass | Ypok OpueHTupyrorcss B | 3HaOT Pezynamusnvie: I1.34,
CBSI3b. (dbopMUPOBaH | HDABCTBEHHOM Xumuueckoe OCO3HAIOT TO, YTO YK€ 3a1.3,
1T HOBBIX COJICPKaHUHU U nousimue: VioH, YCBOEHO U TO, YTO €mIé 4
3HAHUH CMBICTIE WOHHAs HYKHO YCBOUTb, Ha
COOCTBEHHBIX XHUMHYECKas CBSA3b. | OCHOBE 3TOTO
MOCTYIIKOB YmeroT CaMOCTOSITENILHO CTaBST

ONPEACIISTh

HOHHYIO CBA3b B

ydeOHbIe 3a1a4H.
lloznasamenvhule:




XHUMHUYCCKHUX

BOCIIPUHUMAIOT

COCIMHEHHUSX, nH(POPMAIIHIO HA CITYX
COCTaBIIATh CXEMBI | M BU3YaJIbHO,
o0pazoBaHus CTPYKTYPHUPYIOT TEKCT,
HMOHHBIX BBIJICJISAS B HEM
COCIMHEHUN. BTOPOCTEIICHHYIO U
IJIaBHYIO HHPOPMALHUIO,
JAI0T OIpEEICHUE
MOHATHUSM, CPABHUBAIOT
U TPYNIHPYIOT
OOBEKTHI.
Kommynukamuenvie:
BJIAJICIOT YCTHOM 1
MHCbMEHHOU PEUbIO,
y4acTBYIOT B IHaJIOre,
a TaKkXKe B
KOJJIEKTUBHOM
00CYKJIEHUHU BOIIPOCOB.

58 KoBaneHnrtHas Ypok dopmupoBaHue 3HaloT Pezcynamusnvie: I1.35,
XHUMUYECKas CBSI3b dbopmupoBaH | crtocOOHOCTH oTIpe/ieNieHHe CaMOCTOSATENIFHO 36,
KosanenTHas Ul HOBBIX yyamuxcs K HEMOoJISIpHON OTIpENIeNIAIOT LEJb 3an.4
HCIIOIAPHAA CBA3b. 3HaHUU CaMOpa3BUTHIO U KOBaJICHTHOM y4eOHO! JesITeNbHOCTH,

camM0o00pa30BaHUIO CBSI3U, MEXaHU3M IUTaH BBITOJHEHUS
Ha OCHOBE o0pazoBaHus 3aJJaHHi, OIEHUBAIOT
MOTHUBAINH K CBSI3U. MPaBUIBHOCTb

00y4eHUIO U
MO3HAHMUIO.

BBIIOTHEHUS 3aJlaHHH.
Tlo3znasamenvuvie:
BBIJICIIAIOT U
opmynupyroT
M03HABATEILHOM IIeNH,
H3BIICKAIOT
HEOOXOIUMYIO
uHpopMalnu 13




TEKCTa, CTPOSIT
JIOTUYECKUE LIETIOYKU
pacCyKIeHU.
Kommynuxamuenvie:
BJIQJICIOT YCTHOU U
MHCbMEHHOU PEYblo,
Y4acTBYIOT B AUAJIOTE,
a TaKk»xe B

KOJUIEKTUBHOM
00CYKJIEHUHU BOIIPOCOB.
59 KoBanenTHas KomOunupo | ®opmupoBaHue 3HaT Pezynamusnvie: I1.36,
MIOJISIPHASI CBSI3b. BAaHHBIN OTBETCTBEHHOI'O OIIPEICIICHHE CaMOCTOSTEIIEHO 3an.4,
YPOK OTHOLICHHUS K JIEKTPOOTPULIATENl | OIPENEIISIOT LIEIb 5
YYEHHIO, TOTOBHOCTH | BHOCTH, y4eOHO NesITeTbHOCTH,
K CaMOpa3BUTHIO. KOBaJICHTHOU IIJIaH BBIIIOJIHEHUS
dopMupoBaHue IIOJISIPHOM CBSI3H, 3a/1aHNM, OLICHUBAIOT
MHTEJJIEKTYaIbHBIX | MEXaHU3M IIPaBUWIBHOCTb
YMEHUH, CTPOUTH oOpa3oBaHUs BBIITOJIHEHUS 3aJJaHU.
paccyxaeHus, CBSI3U. YMEKT llosnasamenvhoie:
AQHaJIM3UPOBATh, ONPEIEIISTh BBIICTISIIOT U
JIEJIaTh BBIBOIBI KOBAJICHTHYIO (bopMyIHpYIOT
MIOJSIPHYIO CBSA3b B | MIO3HABATEIbHOM LIEIIH,
COCIMHEHUSX, U3BJIEKAIOT
3aMKChIBaTh CXEMY | HEOOXOAUMYIO
o0pazoBaHus uHpopMalnu U3
CBS3H. TEKCTa, CTPOSIT

JIOTUYECKUE LIENOYKHU
paccyXIeHu.
Kommynuxamuenvie:
BJIAJICIOT YCTHOMN U
MMMCbMEHHOU PEUbIo,
Y4acTBYIOT B JUAJIOTE,
a TAKXKe B




KOJUICKTHBHOM
00CYXJIEHUH BOIIPOCOB.

60 Merammueckas Ypok dopMupoBaHue 3HaloT Pezynamusnvie: I1.37,

XUMHUYECKas CBS3b. hOpMHUpPOBAH | grpercTBeHHOrO Xumuueckoe TUTAHUPYIOT YIeOHYIO 3a1.4,
M3l HOBBIX OTHOUICHHUS K Yu€0e | nousamue: JeSITeNIbHOCTb, 5
SHatHH Ha OCHOBE MeTaJUInYecKast OIICHUBAIOT

MOTHBAIINH K CBSI3b; COCTABIISIIOT | MPaBUIBHOCTh

00yYCHHUIO U CXEMBI ee BBITIOJTHEHUS YI€OHBIX

IO3HAHUIO. oOpazoBaHus IEHUCTBUIA.
lloznasamenvHule:
BOCIIPUHUMAIOT
MH(OPMAIIHIO HA CITYX
Y BU3YaJIbHO, 1aI0T
onpeeeHus
MOHATHSIM, CPAaBHUBAIOT
U TPYIITHAPYIOT
O00BEKTHI, HAXOAT
3aKOHOMEPHOCTH.
Kommynuxamusnuie:
Y4acTBYIOT B AHAJIOTE,
0 OPMIISIFOT CBOU
MBICJIM B YCTHOU U
MMCEMEHHOM (hopme.

61-62 | CtenieHb OKUCIICHUS. | YPOK VYyacTByIOT B 3HaroT Pezynamusnvie: ctaBar I1.38,
Pewenue dbopMUPOBaH | TUANOre HA OCHOBE | OMpEe/eeHne yueOHbIe 3aa4n 3an.4,
VIPaXHEHHUH TI0 TEME | UST HOBBIX PaBHOIIPABHBIX TTOHSITHS (camocToATENBHO, PU 5)
«CrereHpb 3HAHUH OTHOUICHUN U «CTerneHb TTOMOIIHN YUHUTETIS),

OKHCJICHHS B3aUMHOTO OKHCJICHHS IJIAHUPYIOT YIEOHYIO

YBa)KCHUS, .YmeroT JeSATEIbHOCTbD,
BBIpabaThIBast 0OIIEE | ONPENEIATh OII€HUBAIOT
pelieHue. CTENEHb MIPaBIIBHOCTH

OKHCJICHUA 110
¢bopmyie

BBITIOTHEHUS JeHCTBUH
M BHOCST B HUX




BEIIECTBA U KOPPEKTHBBI.

COCTaBJIATh Ilo3nasamenvhvie:

(bopMyIbI 110 CTPYKTYPUPYIOT TEKCT,

CTETICHH BBIJICNISASA B HEM

OKMCJICHUS, BTOPOCTENEHHYIO U

UCTONB3YS MPH TJIaBHYIO

9TOM psiji MH(pOPMALUIO, TAIOT

AJIEKTPOOTPULIATENl | OIPEIEIICHNE

BHOCTH. HOHATUSM,
YCTaHABJIUBAIOT
HNPUYHHHO-
CJICZICTBEHHBIC CBSI3H.
Kommynuxamuenvie:
YMEIOT C JOCTaTOYHOU
MIOJTHOTOW ¥ TOUHOCTBIO
BBIPa)KaTh CBOU MBICIIH,
BJIAJICIOT
MOHOJIOTHYECKON 1
JTaJ0THYECKON
(dhopMamu peun.

63 OxucnurenbHo- KomOunupo | ®opmupoBanue 3ualot Pecynamusnvie: craBsar I1.39,
BOCCTAHOBUTEJIbHBIC | BAaHHBIN OTBETCTBEHHOT'O Xumuueckue yueOHbI€ 1IeIH, 3a1.5
peakuuu. YpOK OTHOILIEHUS K NOHAMUL: CaMOCTOSITENTbHO
Pemenne YUEHHIO UCTIONB3YSI | OKUCIUTENb U AHATTM3UPYIOT YCIOBHS
yIpa>kHEeHUH. CrenuaibHO BOCCTAHOBUTEJIb, JOCTHIKEHUS LIEJH,

noi00paHHbIE OKHCJICHUE U OLICHUBAIOT

CpelcTBa. YMEHHE BOCCTaHOBJICHHE. MPaBUIBHOCTb

OILICHUTD CTENIEHb Onpeoenaiom: BBITIOJTHEHUS JICHCTBHSI.

ycrexa Wwin CTETeHb Ilo3nasamenvHoie:

Heycrexa cBoei OKHCJICHUS BBIJICIISIOT

JeSITeIbHOCTH JJIEMEHTa B HE00X0IUMYIO
COE/INHEHNH, nH(pOpMaLHIO U3

OKHCIIUTCIIN U

MMPOYHUTAHHOI'O TCKCTA,




BOCCTAaHOBHUTEJIH,
TUIT XUMHUYECKOI

CTPYKTYpUPYIOT CBOU
3HaHUS,

peakuuu 1o ONPEACIISIIOT KPUTEPU U
H3MCHEHHUIO JUTSL CpaBHEHUS (PaKTOB,
CTEIICHU SIBJICHHI.
OKHCJICHUS Kommynuxamuenvie:
XHUMHYECKUX BBICITYIIIMBAIOT U
DJICMCHTOB. 00BEKTHBHO
OILICHUBAIOT JIPYTOrO,
YMEIOT BECTH JIUAJIOT,
BbIpabaTkIBas o01Iee
pelieHue.
64 YpaxxHeHus B Ypok - dopmupoBaHue YMmeror Pezynamusnvie: I1.39
COCTaBJICHUH MPaKTUKYM KOMMYHUKATUBHBIX | ONIPENEIATh npeodpasyror
OKHCJINTEIIBEHO- KOMIIETEHTHOCTH B CTEIICHb MPaKTUYECKYIO 3a7a4y
BOCCTAHOBHUTECIBHBIX OOIICHUU U OKMCJICHHUS B [TI03HABATEJIbHYIO,
peaKum. COTPYAHUYECTBE CO | AIEMEHTOB B OCYLIECTBIISIIOT
CBEpPCTHUKAMM. COCIMHECHUH, MO3HABATEIHHYIO
dopMupoBaHue OKHMCIIUTEIN U pedrexcuto B
WHTEJUICKTYaJIbHBIX | BOCCTAHOBHTEIIH, OTHOIIICHUH JIeHCTBUN
YMEHUU: OKHCJICHHUE U 10 PELICHUIO
aHaJIN3UPOBAThH BOCCTaHOBJICHUE IO3HABATENILHBIX 3a7a4.

TEKCT yuyeOHHKaA

Ilo3nasamenvHhule:
JIAFOT OTIPE/ICICHUS
MOHATHIM, MOTYT
HalTH cnoco0 pereHus
poOIeMHOM 3a1auun
Kommynuxamusnvle:
Y4acTBYIOT B IMAJIOTE,
KOJUIEKTHBHOM
o0CyXIeHUU
po0OJIeMBbI, BIIaJICIOT
MOHOJIOTHYECKOU U




TUAJIOTHUECKON
dhopmamu peun.

65

O06001enue u
CHCTEMAaTH3aIs
3HAHUH 110 TeMaM
«(I13 u TICXD I.1.
Menneneesa u
CTPOCHHE aTOMa» 1
«CtpoeHue
BCIIECTBA.
OKHCIIUTEIBHO-
BOCCTAHOBHUTECIIBLHBIC
peaKIum».

Ypox
KOPPEKIUU U
MIPOBEPKHU
3HaHUU

dopmMupoBaHUs
KOMMYHHUKATUBHBIX
KOMIIETEHTHOCTH B
oOIIeHNH U
COTPYJIHUYECTBE CO
CBEpPCTHUKAMM.

VYmMmeroT
XapaKTEepU30BaTh:
[ICX5 I.1.
Menneneena,
3HAIOT COCTaB
aroma.
CocCTaBsIoT:
ypaBHEHUS
OKHCJIUTENBHO-
BOCCTAHOBUTEJIbHBI
X peakiui.

Pezynamusnvie:
TUTAHUPYIOT
IOCJIeI0BATEIIEHOCTh
CBOHUX JACHUCTBUI B
MPOTHO3ZHUPYIOT UX
pe3ynbTar.
Tlosnasamenvuole:
BBIJIBUTAIOT
apryMEeHTHI,
yCTaHaBIUBas
MIPUIUHHO-
CIICJICTBCHHEIC CBSI3U
MEXY U3y4aeMbIMU
SIBJICHUSIMU, H3BJICKAIOT
HE00X0IUMYIO
nH(pOopMaLNIO U3
MIPOYUTAHHOTO TEKCTA.
Kommynuxamuenwie:
yMEIT POopMyITUupOBaThH
COOCTBEHHOE MHEHMUE,
apryMEeHTHPOBATh CBOIO
TOYKY 3pEHHS,
OTCTauBaTh €€ HE
BpaXICOHBIM JJIs
JIpyrux o0pas3om;
BIIAJICIOT
MOHOJIOTHYECKON U
JTMAJIOTHIECKON
(dbopmamu peun.

I1.34-
39

ITIOBTO

66

KonTtponphas pabora
Ned. 13 n IICXO

VYpok -
MPAKTUKYM

dopMupoBaHue
KOMMYHUKATUBHBIX

VYMET BEIYUCIIATE
10 XUMHUYECKUM

Pezynamuenuvie:
peodpas3yroT




.. Mennaeneesa u
CTPOCHHE aTOMa» 1
«CTtpoeHue
BCIIECTBA.
OKHCIIUTEIBHO-
BOCCTAHOBHUTCIIBLHBIC
peaKIum.

KOMIIETEHTHOCTH B
oOIIeHNH U
COTPYJIHUYECTBE CO
CBEPCTHUKAMH.
dopmMupoBaHue
MHTEJUICKTYaJIbHBIX
YMEHHUI:
aHATM3UPOBATh
TEKCT yuyeOHHKaA

YpPaBHECHUSIM MacCy
10 U3BECTHOMY
KOJINYECTBY
BEIIIECTBA,
BCTYITUBIIIETO HIIH
MOJTYYaIOIIETrOoCs B
pe3ysbTare
peaxuu, u
Ha00O0POT.

MIPaKTUYECKYIO 3a/1a4y
B [1I03HABATENbHYIO,
OCYIIECTBIISIOT
I103HABATEIbHYIO
pedaekcuio B
OTHOUIEHUHU JICUCTBUN
10 PEIICHUIO
[I03HABATENIbHbBIX 3a/1a4.
Ilo3nasamenvHhule:
JAl0T OIpEIETICHUS
MOHATHIM, MOTYT
HalTH coco0 peleHus
poOJIeMHOM 3a7aun
Kommynuxamusnwie:
Y4acTBYIOT B IMAJIOTE,
KOJUIEKTUBHOM
o0CyXIeHUU
Mpo0JIeMBbl, BIAJICIOT
MOHOJIOTUYECKON U
JIAATTIOTMYECKOM
(dbopmamu peun.
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KanengapHo - TeMaTuueckoe miiaHupoBaHue
9 kJacc (2 yaca B He/1eJ10)

IlnanupyemMsble pe3y/ibTaThl OobopynoBan Cpokn Hom.
Tema ue NMPOBEICHUA | 3aaHMe
Ne OcHoBHOE coep:kaHue
JInyHOCTHBIE ITo ITo
n/n ypOKa
IIpenmerHbIe MeTanpeamerHbie mwiadn | ¢ak
y Ty
IoBTOpeHne n 00001eHNe cBeeHN 10 Kypcey 8 Kiacca. Xumudeckue peakuuu (5 1)
Knaccudukanus | buHapHble coeMHEHUS. Xapaxmepuszosamo PeryasiTuBHbBIE Ucnonssyer | 01.09 ITap.1
Heopranmdeckux | OKCHIBI COIE00pasyIoNIie | OKCHIIBL, THAPOKCUIBI 1 DopMyIMpOBATH LEIb YPOKA U | (g
BEIIECTB U UX U HecoieoOpas3yollye. COJIM TIO TUIAHY: COCTaB, CTaBUThH 3a]1a4H, 06ODYIOR
BaH
HOMEHKJIaTypa. I'uapoxcuapl: ocHOBaHUs, | crocoObl 00pa3oBaHuUs HEOOXOIUMBIE TS €€ pyA
Turnbl am¢oTepHbIe THAPOKCUABI, | Ha3BaHHI, XapaKTepHEIC JOCTH)KEHUS, IIJIaHUPOBATh ue Touku
XUMHYECKOH KHCIIOPOJICOIEPIKATIIHE CBOICTBa U MOJTyUYCHHE CBOIO JICATEIBHOCTD U Pocra:
CBSI3U kucioTel. Cpenaue, Knaccugpuyuposameo MIPOTHO3UPOBATH €€ MyJIBTHMeE
WHucTpyKTak M0 | KHUCIBIE, OCHOBHEIE U OKCH/IBI, THIPOKCHIBI U pe3yIbTaThl L
Tb KOMIUIEKCHBIE COJIM. TUMBI | COJU MO Pa3Iu4HbIM MHHBIN
Ilo3HaBaTeJbHbIE
CBSI3U —MOHHAs, IpU3HAKaM KOMILJICKC
CTpouTh TOTHUYECKHE
KOBaJICHTHAS, Ymems monTBepxkIaTH
paccyXIeHusi, yCTaHaBINBATh
MeTaJTIeCcKas, XapaKTEePUCTUKY
MIPUYHUHHO-CIIC/ICTBEHHBIE
BOJOPOHAsA OTIICJIBHBIX
. CBsI3U, IOHUMATh,
JdemMoHcTpanum. MpeCTaBUTENeH KIaccoB

O3HaKOMIJIEHHE C
KOJUIEKLIUSMHU METAJUIOB U
HEMETAJLJIOB.
O3HaKOMIJIEHHE C
KOJIJIEKIIUSIMH OKCHJIOB,
KHCJIOT U COJICH

HEOPraHMYECKHX BEILIECTB
YpaBHEHUSIMH
COOTBETCTBYIOIINX
peakiuit

Packpvigamyo
TE€HETHYECKYIO CBSI3b
MEXIy Ki1accaMiu
HEOPraHUYECKUX
COCIMHECHHUH

CTPYKTYPHUPOBaTh U
HWHTEPIIPETUPOBATH
nH(pOpMAaIHIo,
MIPEJICTABJICHHYIO B
CXEMaTUYHOM BHJIC
KoMMyHMKATHBHBIE
CrtpouTth peueBbie
BBICKa3bIBaHUS B YCTHOH H
MMMCbMEHHOH (opMme,
apryMEeHTUPOBATh CBOIO TOUYKY
3pEHUS

JIMYHOCTHBIE




dopMupoBaHue
[TO3HABaTEIIBLHOTO HHTEPECa K
H3Y4YEHUIO0 XUMHH, MOTUBALUS
y4YaIUXCs Ha IIOJIYyYEHUE
HOBBIX 3HaHUI

2-3

Knaccuduxanms
XHUMUYECKUX
peaKuii mo
Pa3IMYHBIM
OCHOBaHUSIM

O0001eHNE CBEICHUI O
XUMHUYECKUX PEaKIUIX.
Kiraccudukarus
XUMUYECKUX PEaKLUi 1Mo
pa3siIMYHbIM OCHOBAHHUAM!
10 COCTaBY M YUCIY
pearupyonmx u
00pa3yoIuXCcst BEUIECTB,
0 TEIUIOBOMY 3P QEKTyY, 1O
00paTuMOoCTH, TIO
arperaTHOMy COCTOSIHUIO
pearupyroumx BenecTs, o
M3MEHEHUIO CTENEHEN
OKHCIICHUS 3JIEMEHTOB, 110
HCIIOJIH30BAHUIO
KaTanizaropa
JlaGopaTopHble ONBITHI

1. B3aumopeiicrBue
aMMHaKa u
XJIOPOBOJIOPOIA.

2. Peaknus
HEeUTpalnu3aluu.

3. HabGmonenue TemmoBoro
a¢dekra peakuu
HEeUTpanu3aluu.

4. BzaumoeiicTBre CEpHOI
KHCIIOTHI C OKCHJIOM MU
(1.

5. Pasnoxenue nepokcuaa
BOJIOPOJA C MOMOILBIO
Kartasa3bl KapTodems

ObvsicHAmMb TIOHATHS
«XUMUYECKask PEeaKIus»,
«peaKIuu COCAMHEHUS,
pasnoxeHusi, o0OMeHa,
3aMEIIEHUS», «PeaKIus
HEUTpaNIU3aLUun», «3K30-
U SHJOTEPMHUCCKHE
peakuuuy, «o0paTuMbIe U
HEOOpaTUMBIC PEAKITU,
«TOMO- Y TETEPOTCHHBIC
peaKuuy,
«KATaJTUTHYECKUE U
HEKaTaIMTUYECKHUE
peaxkiuuy,
«OKHCIIUTEIBHO-
BOCCTaHOBUTEIILHBIE
peaxIum

Knaccupuyuposamo
XUMHYECKUE PEAKIIUU 110
Pa3TUYHBIM OCHOBaHUSM

Onpeodensimeb CTETICHU
OKUCIICHUS 3JIEMEHTOB,
OKHCIIUTEIb U
BOCCTaHOBUTEJIb,
IIPOLIECCHI OKUCIICHUS U
BOCCTAHOBJICHHS

Ilo3HaBaTeJIbHBIE:
OCYIIECTBJISATh CPABHCHHUE,
co3JaBaTh 0000IIEHNS,
YCTaHaBIMNBATh AaHAJIOTHH,
KJIACCU(HUIMPOBATH U JICIaTh
BBIBOJIBI, CTPYKTYPHUPOBATh
nH(pOpPMAITHIO
PeryjasiTHBHBIE: BEHIIOIHAT
3aJIaHus 110 OIPEICIICHHOMY
aNTOPUTMY, CPAaBHUBATh
PE3yIBTaTHI C 3TATOHOM, TIPH
HEOOXOAUMOCTH
KOPPEKTUPOBATH OIIHOKH
CaMOCTOSTEIIBHO
KoMMYHMKATHBHbIE:
CTpOI/ITI) pequLIe
BBICKa3bIBaHUS B YCTHOH H
MUCbMEHHOH Qopme; paboTaTh
B rpynne JJI1 JOCTUXKCHUSA
LIEJIH;, BRIPAXKATh U
apryMEHTUPOBAThH CBOIO TOUKY
3peHUS

JIndHOCTHBIE: (OPMHUPOBAHHE
YMEHHUS YIPABIATh CBOCH
MMO3HaBaTEIIHLHOMN
JIEATEIbHOCTRIO; TOHMMAaHHE
3HAYMMOCTH €CTECTBECHHO-
HAaYYHBIX 3HaHUM 114
peHIeHI/IH HpaKTI/IT-IeCKI/IX 3aga4d

04.09

08.09

ITap.2
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ITonsatue o
CKOpPOCTH
XUMHAYICCKOU
peaKIuH.
Karamms

ITonsaTue o ckopoctu
XMMHYECKOH peaKIuu.
®axTOopHl, BIUAIOIINE HA
CKOPOCTb XUMHYECKUX
peakuuii: mpupona
pearupyromux BemecTB, X
KOHLICHTPALHS, TEMIIEPATYA,
IUTOIIA b COPUKOCHOBEHHUS,
HaJIM4YMe KaTalu3aTopa.
Karanus

JdemoncTpanum:

- 3aBHCHMOCTH  CKOPOCTH
XMMHYECKOH  peakuuum  OT
TIPUPOJIBI pearupyomumx
BEIIIECTB.

- 3aBHCHMOCTb  CKOPOCTH
XMMHYECKOH  peakuuum  OT
KOHIIGHTPALMH PEarupyronInx
BEIIIECTB.

- 3aBHUCHUMOCTb  CKOPOCTH
XUMHUYECKOH  pEakuuu  OT
IUTOIIAAN  COTIPHUKOCHOBEHUS
pearupyromux BEIIIECTB
(«KRUIISIIAN CITOHY).

- 3aBHCHMOCTb  CKOPOCTH
XMMHYECKOH  peakuum  OT
TEMIIEpaTypbl pearupyromux
BEIIECTB

JlabopaTopHble ONbITHI:

6. 3aBHCHMOCTH CKOPOCTH
XUMHUYECKOM  peakuuu  OT
TIPUPOIBI pearupyrommx
BEIIIECTB Ha npumepe
B3aUMOJICHCTBUSL  PacTBOPOB
THOCYNb(aTaHATPHS u
xjopuaa Oapusi, THOCYJIb(aTa
HATPUS U COISTHON KHCIIOTBI.

7. 3aBUCHMOCTb CKOPOCTH
XMMHUYECKOH  peakuuu  OT
IPUPOJBl METAIJIOB NpPU HX

Ob6wscHAMb, YTO TAKOE
CKOPOCTb XUMHUUYECKOMN
peakiuu

Apeymenmuposams
BBIOOp EAMHHI] CKOPOCTH
XUMHUYECKOHN peakiiuu

Yemanasnusamo
[IPUIMHHO-CIICACTBECHHbIC
CBSI3U Pa3IMYHBIX
(hakTOpOB M CKOPOCTH
XUMUYECKOH peaKiuu

Habnooams u
ONUCHIBAMb PEAKIINU
MEK/Ty BEIECTBAMU

Ilo3HaBaTeJIbHBIE:
OCYIIECTBIISTh CPABHEHHE,
co3JaBaTh 0000IEHNS,
YCTaHABIMBATh aHAJIOTHH,
KJTacCH(PHUITMPOBATE U ACTaTh
BBIBOJIBI, CTPYKTYPHUPOBATh
nHPOPMALUIO
PeryJsiTUBHBIE: BEITTOIHSITE
3aJIaHus 110 OIIPEIEIICHHOMY
aNTOPUTMY, CPAaBHUBATh
PE3YJIbTaThI C 3TAJIOHOM, IIPU
HEOOXOIMMOCTH
KOPPEKTUPOBATh OIMIHOKH
CaMOCTOSITEIILHO
KoMMYHHKATHBHBIE:
CTPOUTPH PEUEBhIC
BBICKA3bIBAHUA B YCTHOI\/'I nu

MUCbMEHHOH Qopme; paboTaTh

B rpynmne Jjisd JI0CTHXKCHUA
LEJIN; BbIpaXXaTb U

APTYMCEHTHUPOBATHL CBOIO TOYKY

3peHus

JInyHocTHBIE: HOpMUpPOBaHUE

YMEHUS YNPABIATh CBOEH
Mo3HaBaTEeIbHOMN
JIeSITEILHOCTBIO; IIOHUMaHHe
3HAYUMOCTHU €CTCCTBCHHO-
Hay‘IHI)IX 3HaHI/II71 JUIS

PeHICHUA MPAKTHUYCCKUX 3a1a1

[Tap.3




B3aMMOJCHCTBUU C COJITHOH
KUCIIOTOH.

8. 3aBHCHUMOCTH CKOPOCTH
XUMHYECKOM  peakuuu  OT
TIPUPOIBI KHCJIOT npu
B3aMOACHCTBUHI ux c
JKEJIE30M.

9. 3aBHCHMOCTH CKOPOCTH
XUMHYCCKOH  peakiud  OT
TeMIepaTyphl.

10. 3aBUCHUMOCTH CKOpPOCTH
XUMHUYECKOH  pEakuuu  OT
KOHIIEHTPAIIH.

11. 3aBUCHMOCTH CKOpPOCTH
XMMHUYECKOH  peakuuu  OT
IUIOIIAAN  CONPHUKOCHOBEHUS
pearupyroux BemecTs.

12. 3aBUCUMOCTH CKOpPOCTH

XHMHAYECKOH peaknnu oT
KaTajan3aTtopa.
XuMnyeckue peakium B pactpopax (9 u)
DNEeKTPOIUTHIEC IlonsaTHE 00 Ilo3HaBaTeJibHbIE: Ucnonszyerc | 18.09 [Tap.4
N Xapaxmepuszosamuo
Kasi TUCCOIUAITHSI | DIIEKTPOITUTHYECKOM MIPOBOANTH HAOIOCHHUS, q
MTOHSITHS
JTUCCOIUALIHH. JICJIaTh BBIBOIbI
«OIIEKTPOJIUTHIECKAS ’ obopyzioBanH
OJIEKTPOJIUTHI u HMHTEPIIPETUPOBATH T
TTACCOTITHAITHS) € 1049KHA
b
HEDIIEKTPOIUTEHI. nH(pOpMAITHIO P )
«QJIEKTPOJIATHI», . ocra:
MexanusM  guccoluanu PervasiTuBHBIE: BEIIOJIHITH
CHEDIJICKTPOJIUTHD) MYJIbTUMEIU
3JIEKTPOJIUTOB c 3aJIaHUs 110 OIPEICIICHHOMY N
Pa3IUYHBIM  XapakTePOM | Vemanaeiuganiv QITOPUTMY, CPABHUBATh MHBIN
CBA3U. Crernenn NPUYUHHO-CIIEICTBEHHBIE PE3YJbTAThI C 3TAJIOHOM, IPpH KOMILICKC
BJIEKTPOJIUTUUYECKOU CBSI3H MEKJTy TIPHPOIOi HEOOXOAMMOCTH
aucconualuu. CI/IHBHBIC 158 JJIEKTPOIUTA U CTEIIEHBIO KOPPCKTUPOBATH OH_H/I6KI/I
CHa6BIe QJICKTPOJIUTHI. ero Juccoruanuu CaMOCTOATECIIBHO
JleMoHCcTpanuu KoMMYHUKATHBHBIE:
- VICIIbITaHHe BEWIECTB U UX | ¥ CMAHasIueams CTPOUTH peyueBbIC
PacTBOpPOB Ha | [IPUMUHHO-CJICICTBCHHBIC | pricka3piBaHusl B yCTHOU U




AJIEKTPOTPOBOTHOCTb.
JlaGopaTopHBIii ONBIT

13. Jluccomuanms ciaadbIxX
AJICKTPOJIUTOB Ha TIpUMEpPE

BSI3U MEXIY TUIIOM
XUMHYCCKOH CBSI3H B
JJIIEKTPOJIUTE U
MEXaHU3MOM €ro

MUCbMEHHOH Qopme; paboTaTh
B IpYIIIE IS JOCTHKEHUS
LI€JIN; BBIPAXKATh U
apryMEHTUPOBATh CBOIO TOUKY

YKCYCHOW KUCIIOTBI JICCOTIAAIN 3peHUs
JluyHocTHBIE: GopMUpOBaHIE
7 OCHOBHBIC OCHOBHBIC MONOKEHAA | o MMO3HABATENILHOTO HHTEpeca K 22.09 ITap.5
MOJIOKCHHUS TEOPHUH PaKTCPU30BATh H3YYCHHUIO XUMHUH, TTOHUMAaHHUE
TEOpHH AIIEKTPOIUTHYECKON TIOHATHA «CTCNCHb 3HAYHMOCTHU €CTECTBEHHO-
JNIEKTPOJIUTHYECK | JUCCOLUAIIHH. JUCCOLMALIIY, «CUIBHBIC | povyppx 3HaHUH JUIS
oif uccoumamu | Knaccudukamus HOHOB u | c11abble dNEKTPOMHTED, peleHus MPaKTHYECKUX 3a/1ad
ux  ceoiictsa., Kucorpr, | <KATHOHBD), «QHHOHBD,
OCHOBaHMS M CONMH Kak | <\ACHOTED,
SMEKTPOIHTHL. Vx | «OCHOBAHHS», «COIH»
KJ1acCH(pUKaLys U | CocTaBisTh ypaBHEHUS
Aucconranus 3IEKTPOIUTUUECKON
HemoncTpanuu JACCOLIMAITUN KHUCIIOT,
- 3aBHCUMOCTb | ocHOBaHMIA U CONei
3JIEKTPONPOBOTHOCTH
YKCYCHOH  KHCJIOTBI ~ OT
KOHIIEHTPAIHH.
- JIBWKeHHe OKpalleHHBIX
HOHOB B DJIEKTPHYECKOM
oJe.
8-9 Xumuueckue OO61me IHo3naBaTeJbHbIE: Ucnonszyerc | 24.09 [Tap.6
CBOMCTBA KHCJIOT | XUMHUECKHUE cBoiicTa | XapaKmepusosamy HCTOJIb30BaTh 3HAKOBO- q
KAk HCTOT: HEMCHEHME o6u£1/1e XHUMHYECKHE CHMBOJIHYECKHE CPEJICTBA, o6opynosanu | 2909
SIIEKTPOJINTOB OKpAaCKH MHAMKaTOpoB, | CBOMCTBA KHCIOT € OCYIIECTBIIATD HAOIIOICHMS, e Touku
B3aUMO/ICHCTBHIE ¢ | fosuH o4 JIeNIaTh BBIBOJIBI, Pocra:
MeTAUIaMH, OKCHIAMU | | Cocmaeisine OCYIIECTBIIATh MyHBT'HMeHH
THPOKCH/IAMH METAIUIOB U | MojIeKyJISIPHBIE, ONHbIe 1 | KIACCH(HKANuio, N
COsIMH. MOJIEKYIISIPHBIE U | cOKpalCHHBIC HOHHBIE HHTEPIPETUPOBATH MHBIN
HOHHBIE (nonubBIE U | ypaBHEHHUS PEaKIUii C nH(pOpMAaIHIo, KOMILTICKC
COKPAIUEHHBIE) YPABHEHUS | yyacTHEM KHCIOT MPEACTaBIEHHYIO B BHJIE
peaxiui. PHCYHKOB U CXEM
XHUMHAYECKHAN embicn | Apeymenmuposame PeryJsiTHBHBIE: IJIAHUPOBATH




COKpPAIEHHBIX ypPaBHEHM.
YcnoBus NpOTEKAHUS
peakiuit MEXIY
3NEKTPOJIUTAMH 10 KOHIIA.
P akTHBHOCTH METAIIIOB.
JlaGopaTopHble ONBITHI

14. W3meHeHne OKpacKu
WHAUKAaTOPOB B KHCIOTHOU

cpene.
15.Peaknms
HEeWTpalu3aluuMd pacTBopa
mIEI0YN Ppa3sIMYHBIMUA
KHCIOTaMH.
16. [Tomyuenue

rugpokcuna Mean (I1) wu
€ro  B3aUMOJICHCTBHE C
Pa3IUYHBIMH KHCJIOTaMHU.
17. BzaumoneiictBue
CHJIBHBIX KHCJIOT C
okcugom meau (1I).

18. BzaumoneiictBue
KHCJIOT C METAJJIaMH.

19. KauecTBeHHast peakuus
Ha KapOOHAT-HOH.

20. TIlomydenume crynmHs
KPEMHHUEBOW KHUCIIOTHI.

21. KauecTBeHHast peakuus
Ha XJIOpWA- Wik cynbdar-
HOHBI

BO3MO>KHOCTbH NTPOTEKAaHUS
peaKuii ¢ yuactueM
KHCJIOT Ha OCHOBE
npasuiia bepronne u psna
AaKTUBHOCTH METAJIJIOB

Habmooams u
ONUCLIBAMb PEAKIIUU C
Y4acCTHEM KHUCIIOT

10

XuMuueckue
CBOMCTBa
OCHOBaHWH KakK
AIEKTPOIUTOB

OOuue
XHUMHYECKHE CBOMCTBa
IIEeI0YEH: B3aMMOJICHCTBHE
C KHCJIOTaMM, OKCHJIAMH
HEMETAJIJIOB, COJISIMH.
OO01ume XUMHAYECKHUE

Xapaxmepuszoseambo
00IIHMe XUMHAYECKUE
CBOMCTBA OCHOBAaHUM C
nozuru T/

Cocmaenamo

CBOIO JCATEIILHOCTD U
IIPOTHO3UPOBATH €€
Ppe3yibTaThl, BHIIOIHATh
3aJaHus IO ONPEACIICHHOMY
QITOPUTMY, CPAaBHUBATh
Pe3ybTAThI C ITAJTIOHOM, IIPH
HEOOXOIUMOCTH
KOPPEKTHPOBATh OIIMOKK
CaMOCTOSITETIbHO
KoMMyHHKATHBHBIE:
CTPOUTH PCUYCBBIC
BBICKa3bIBaHUS B YCTHOH U
MCEMEHHOHN opme; paboTaTh
B I'pynne ajad JOCTUXKCHUA
LeJIN; BBIPAXKATh U
apryMEHTUPOBATh CBOIO TOUKY
3peHuUst

JlnuHocTHBIE: POopMUpOBaHUE
€IUHON €CTEeCTBEHHO-HAy4YHOU
KapTHUHBI MHpa,
(dhopMupoBaHue YMEHHS
rpaMOTHOro  oOpamieHuss ¢
BEIIECTBAMH B  OBITY H
XUMHUYECKOI TabopaTopuu

01.10

[Tap.7




CBOWMCTBa HEPACTBOPUMBIX
OCHOBAHMIA:
B3aUMOJICHCTBHE c
KUCJIOTaMHU,  PAa3JI0XKCHUE
MIpH HarpeBaHUH.
JlaGopaTopHble ONBITHI

22. U3meHeHHE OKpacKu
WHIWKATOPOB B MICIIOYHOM
cperne.

23. B3anmogeiictBue
LEN0YEH C  YIIEKHUCIIBIM
ra3oM.

24. KayecTBEHHas peakius
Ha KaTUOH aMMOHHMHA.

25. [Tomyuenue
ruapokcuna menu (1) u ero
pa3iIoXKeHHE.

MOJICKYJIIPHBIC, TOJHBIC U
COKpAIllCHHbIC HIOHHBIE
YpaBHEHUS peaKIui ¢
y4acCTUEM OCHOBAHUI

Apeymenmuposamo
BO3MOXXHOCTbH ITPOTEKAHUS
peaKIuil ¢ y4acTueM
OCHOBAaHHI Ha OCHOBE
npasuia beprose
Habniooams u
onucvI8ams PEaKINU C
Y4acTHEM OCHOBaHUH

11

XnuMHUdecKne
CBOMCTBA COJIeH
KaK
AIEKTPOIUTOB

Oo6mue
XUMHYECKUE cBoiicTBa
CpEHUX coJen:
B3aUMO/IENCTBHE c
KHCIIOTaMH, IesI09amu,
COIIMH W  METaJUIaMH.
B3anMonencTBe  KHUCIIBIX
CoJIel CO MIEeNoYaMH.
JlaGopaTopHble ONbITHI
26. B3anmopeiicteue
KapOOHATOB C KUCIOTaMH.
27. [Tonyuenue
ruapokcua xesesa (11).
28. B3anmogeiicteue
JKeylnesa ¢ pacTBOPOM
cynsdara meau (1I)

Xapaxmepuszosamuo
001IMe XUMAYECKUE
CBOMCTBA COJICH C
nozuiuu TOJ]

Cocmasname
MOJICKYJIIPHBIC, TOJTHBIE U
COKpaIIleHHbIE HOHHBIE
ypaBHEHUS peakiuii ¢
Y4aCTHEM COJIEU

Apaymenmuposams
BO3MOXHOCTb MIPOTEKAHUS
peaKIuii ¢ ydacTuem
coJiell Ha OCHOBE MpaBUIIa
bepromne u psaga
AKTUBHOCTU METAIJIOB

Habnooams u

06.10

[Tap.8




ONnUCHI8aAMsd PEAKILHHU C
Y4acTHEM colei

12

[TonsTHE O
THUJIPOJIU3E COJIeH

T'uaponus, Kak
o0OMeHHOe B3aMMOJEWCTBHE
cosed ¢ Bomou. I'mmpomus
COJIM CHJIBHOTO OCHOBaHUS
u cimaboi KHCIIOTHI.
I'uaponus comu  crnaboro
OCHOBaHUSI M  CHJIBHOM
kucnotsl. [kana pH.
JemoHcTpanumn
Ompenenenue xapakrepa
Cpenbl B pacTBOpax coyen

Yemanasnusame
3aBUCUMOCTH MEXK]TY
COCTaBOM COJIM U
XapaKTEPOM €€ THIIPOIIH3a

Ananuzuposams cpeny
pacTBopa ¢ MOMOIIBIO
WHINKATOPOB

Ilpocno3uposams THIT
THIPOJIN3a COJM Ha
OCHOBE aHAJIN3a €€

(dhopmybl

Ilo3HaBaTeJbHbIE:
HCIOJIB30BATh 3HAKOBO-
CUMBOJIUYECKHE CPEICTBA JIsI
PaCKpPBITHS CYIIIHOCTH
MIPOIIECCOB, yCTAaHABIUBATH
AHAJIOTUH, IEJIaTh BLIBOJIEI,
COCTaBJIATh HH(OPMAITUIO B
BH/IE Ta0JIHII, CXEM, OTIOPHOTO
KOHCITIEKTa

PeryJsiTUBHBIE: [TJITAHUPOBATH
CBOIO JCATEILHOCTD U
MIPOTHO3HPOBATH €€
pe3y.TII)TaTbI, BBIITIOJIHATH
3aJIaHus 110 OIPEICIICHHOMY
aNTOPUTMY, CPABHUBATh
PE3YJIbTaThI C 3TAJIOHOM, TIPU
HEOOXOIMMOCTH
KOPPEKTUPOBATh OIIHOKH
CaMOCTOSTEIIBHO
KoMMYHHKATHBHbIE:
CTPOUTH PeUeBbIC
BBICKa3bIBaHUS B YCTHOH H
MUCbMEHHOH Qopme; paboTaTh
B rpyrme JJI1 JOCTUXKCHUSA
LIEJIH;, BRIPAXKATh U
apFYMeHTI/IpOBaTL CBOHO TO‘IKy
3pEHUS

JlnaHocTHBIE: (OPMUPOBAHUE
YMEHHS  YIPAaBISATH  CBOCH
MO03HaBaTENLHOM
JIESITENbHOCTRIO

08.10

[Tap. 9
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O606H.[€HI/I€ Hn cucreMaTu3anus 3HAHMUH 110 TeMe «XHUMHUYCCKUE PpCaKnu B paCTBOpAX IJICKTPOJIUTOBY

13.10

[ap. 4-9
MOBTOPUT
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14 Konrtponbnas padora Ne 1 o Teme «XuMU4eCKre peakiiui B pacTBOPaxX dEKTPOIUTOBY 15.10 -
Hemetannl 1 ux coenmuenusi (21 4)
15 Oo6rmmas CrpoeHre aToMoB 06 IMo3naBaTeabHbIE: CO31aBaTh 20.10 [Tap.10
XapakTepUCTUKa | HEMETAIJIOB u ux ACHAMNE, T10 TaKOC 0000IIeHNs,  yCTaHABIUBATDH
HEMETaJITbI
HEMETaJIOB TIOJIO’KEHHE p | HeMeTal aHAJIOTUH, JIeNaTh BBIBOJBI.

ITepuoauueckoil cucreme.
Pan
3JIEKTPOOTPULIATEIBLHOCTH.

Kpucraniueckue
pELIETKN HEMETALUIOB —
MIPOCTBIX BEIIECTB.
Amnorponus u eé
IIPUYUHBL. duznueckue
CBOICTBa HEMETAJUIOB.
OO6mue XUMUYECKHUE
CBOMCTBA HEMETAJIOB:
OKHCIINTEIBHBIE u
BOCCTAaHOBUTEIIBHBIE.
JdemMoHcTpanun

Konneknuns Hemeramios.
Mopeny KpHUCTaIITNYECKUX
peméTok HEMETAJIIOB:
ATOMHBIC 1 MOJICKYJIAPHBIC.
O30HaTOp M MPUHLUIEI ETO
paboTsl

I'openue nemeraios -
IIPOCTBIX BEILECTB: CEPHI,
dhocdopa, qpeBecHOTO
YIUIA.

Xapaxkmepuszoeamo
XUMHMYECKHE DJIEMEHTEI-
HEMETaJUTbI, UX CTPOCHUE,
(msnueckue u
XHUMHUUYECKHE CBOIMCTBA
MPOCTHIX BEIIECTB-
HEMETAJIOB

Ilpedckazvisamp
CBOMCTBA JIEMEHTOB-
HEMETAIJIOB B
3aBUCHUMOCTH OT MX
nonioxkenus B IICXD

Yemanasnusame
MIPUIUHHO-CJICICTBCHHBIC
CBSI3U MEX]TY CTPOCHUEM
aToMa, XMMHYICCKOH
CBS3bI0, TUIIOM
KPHUCTAJUIMYECKOU
PELIETKY HEMETAIIA U €T0
COCIMHEHHUU 1
(hm3maecKuMu
CBOMCTBAMH JITAaHHOTO
HEMETAaJllIa U €ro
COCIMHEHMI

Jlokaszvlieamo
OTHOCHUTEIHLHOCTh
TMOHATHUM «METAJL» U

[lomyuats wHOpManuio u3
Pa3IMYHbIX HUCTOYHUKOB u
peoOpa3oBbIBATE €€

PeryasituBHble:

($hopMynupoBaTh LENb YPOKa U
CTaBUTh 3a7auH,
HEO0XOIUMBbIE UIs ee
JNOCTHKEHHS, IUTaHUPOBATh
CBOIO JEeSITENBHOCTh u
MIPOTHO3UPOBATH ee
pesymbraThl;  paboTathb B
COOTBETCTBUU C

NIPEJIOKEHHBIM AT OPUTMOM,
CBEpATH CBOM JICHCTBHA C
LEIbIO
KoMMyHHUKAaTHBHBIE:
CTPOUTH peueBbie
BBICKA3bIBaHHs B  YCTHOU
¢dopme, cTpouTh dPPEKTHBHOE
B3aUMOJIeCTBUE c
OJTHOKJIACCHUKAMH, BBIpaXKaTh
A  apryMEHTHPOBaTb  CBOINO
TOYKY 3pEHHUS

JInuHoCTHBIE:
dopmupoBaHue
[M03HABaTENFHOTO HWHTEpeca K
H3Y4EHHUIO XUMHUH,
(dbopmupoBaHue Hay4YHOI 0

MHPOBO33pEHUS, IIOHUMAaHHE




CHEMCTAJLII»

3HAYUMOCTHU €CTCCTBCHHO-
Hay4YHBIX 3HAaHUHU JJIsL
PEMICHUA MMPAKTHYCCKUX 3a1a4

16 OO0mas IagoreHsl,
Xapaxkmepuzoseamo
XapaKTEpUCTHKA | CTPOEHHWE UX aTOMOB U
CTpoeHue, GU3NUECKUEC
HEMETAaJUIOB Mosiekyn. Duzuueckue u
N 1 XUMHUYECKHUE
VIIA — rpynmel — | XuMU4eckue cBOIiCcTBa N
CBOICTBA, OJy4YECHUE U
raJIOTE€HOB. rajaoreHoB. N
NIPUMEHEHUH TaJIOTEHOB
HNHctpykTax no 3aKOHOMEPHOCTH
. B IUTaHe OOIIEero,
Tb U3MEHEHUS CBOWCTB
OCOOCHHOTO H
rajioreHoB B 3aBUCUMOCTH
€IUHUIHOTO
OT HUX IIOJIOKEHUS B
Ilepuoauueckoil cucreMe. | Yemanaenueamn
HaxoxJeHue rajioreHos B NPUYMHHO-CJICICTBCHHBIC
MPUPOJIE M HMX IOIYYCHME. | CBA3U MEXKIY CTPOCHHUEM
buonornueckoe 3HaYCHUE U | aTOMa, XUMUYECKOI
MIPUMEHEHHUE TaJIOTCHOB. CBS3bIO, TUIIOM
JdeMoHcTpanuu KPUCTAJUIMYECKOU
O6pasupl  rajgoreHoB - | PEIIETKH y TAIOEHOB M
IIPOCTBIX BEILECTB. ¢duznuecKuMH
B3aumoneiictBue CBOMCTBaMU 3THX
rajoreHoB ¢ METaJNIaMH. BEIIECTB
BriTecHeHue XJopa
OpoMoM WIM HWoOAa W3
pacTBOPOB UX COJEH
17 Coenunenus I"anorenoBo10po1 X
K
TaJIOTCHOB Bl ¥ COOTBETCTBYIOIIUE UM apaxmepuzo6ano
TaB, (U3NUECKUE U
KHUCIIOTBL: ruaBukosas, | ©0¢ , us cexne
XUMUYECKUE CBOMCTBA
CoJigHad, CCKHE CBOUCTEA,
TIOJTy9ICHUE ¥ IPUMEHCHUE
OpOMOBOIOPOTHAS, y nnp
COEIMHEHUH TaJIOr€HOB
HOAO0BOJOPOAHAS. A
lanoreHupL. Haszvieams coequnenns

KadecTBeHHblE peaknuyu Ha
raJIoreHU1-UOHBI.
[IpumeHneHue coeauHeHU

raJIoreHoB 10 GopMmyJie u
cocmagasims HOPMYJIbI IO

ITo3naBaTe/IbHBIC:

HCIOJb30BaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEICTBA IS
peuieHus  3ajad; Cco3JaBaTh
0000mIeHns,  yCTaHaBIHMBAThH
aHAJIOTHM, JeJaTh BbIBOABI.
[Monyuats wuHOpMaLUIO U3
pa3NUYHBIX HUCTOYHHKOB U
IpeoOpa3oBIBATE €€

PeryasiTuBHbIE:

(hopMyIIMpoOBaTh 11eJIb YpOKa U
CTaBUTh 3a7a4H,
HE00X0IMMbIE JUTST ee
JOCTHKCHUAA, MJIaHUPOBATH
CBOIO JICSITETBHOCTh u
MPOTHO3UPOBAThH ee
pe3ynbraThl;  paboTath B
COOTBETCTBUU C

NPEAJIOKEHHBIM  aJITOPUTMOM,
CBEpSITh CBOU JEHUCTBUS C
LEJTbI0
KomMMmyHukaTHBHBIE:
CTPOUTH peyeBbie
BbICKa3bIBaHUA B yCTHOI71
¢dopme, cTpouTh 3PPeKTHBHOE
B3aNMOJelicTBHE c
OOHOKJIACCHUKaMH, BbIpaXXaTb
A apryMEHTUpPOBATh  CBOIO
TOUKY 3pEHHUs

JIMYHOCTHBIE:
dopMupoBaHUE
IO3HABATEJIBHOIO HMHTEpECa K
HU3yYECHUIO XUMUH,

22.10

[Tap.11

27.10

ITap.12




rajJoreHoB u 170'¢
OMOJIOTHYECKAS POJITb.
JdemMoHcTpanuu
Komnexuus  mpupoaHbIX
COEJIMHEHU XJIopa.
JlaGopaTopHbBIii ONBIT
29. KauecTBeHHast peakuys
Ha XJOPUA-UOHBI

HUX Ha3BaHUIO

Yemanasnusame
NPUYUHHO-CJICICTBEHHBIE
CBSI3U MEXTY CTPOCHUEM
aToMa, XMMHYICCKOM
CBSI3bI0, TUIIOM
KPUCTAJUTMYECKOU
pElIeTKH y TAIOTEHOB U
(hm3mIecKUMHU
CBOMCTBaMH 3THUX
BCIIECTB

Buinoanamu pacyeTsl o
XUMUYECKUM QopMyiaM U
YpaBHEHUSIM PEAKLIUM,
MIPOTEKAOIIUX C
Y4acCTHUEM COEIMHEHUI
raJJoreHoB

¢dhopmupoBaHue HAy4YHOTO
MHUPOBO33pPEHHS, IOHHUMaHHUE
3HAYNMOCTH €CTECTBEHHO-
HAYYHBIX 3HAHUH IS
peleHns NPakTHYECKUX 3a1a

18

OOmas
XapaKTepUCTHKA
ssiemeHToB VIA-
TPYHIIBI —
XaJIbKOI'€HOB.

Cepa

OOmas XxapakTepuCTHKA
aneMeHToB  VIA-rpynmsl.
Cepa B mnpupome u eé
MoJTydeHue. AJIOTPOITHBIC
Moau(uKanmuu cepel U UX
CBOMCTBA. XuMuyeckue
CBOWcTBA ceppl MU €€
MIpUMEHEHHE.

JdemoHcTpanun
BzaumoneiictBue cepnl ¢
MeTtainamu. ['opeHne cepsl
B KHCIIOpOJIE

Hasamp obm1yI0
XapaKTePUCTUKY aTOMOB,
MIPOCTBIX BEIIECTB U
COEIMHEHHH XaIbKOT€HOB
B 3aBUCHUMOCTH OT HX
nonoxenus B [ICXD

Xapaxmepuzosambo
CTPOCHHUE, AJUIOTPOIIHIO,
¢duzndeckue u
XHUMUYECKHE CBOICTBA,
MOJTy4EeHUE U IPUMEHEHHE
cepbl

Yemanasnusame
NPUYUHHO-CIIEICTBEHHbIE
CBSI3U MEXTY CTPOCHUEM
aToMa, XMMHYECKOH
CBSA3bI0, TUIIOM

Ilo3naBaTeJbHBIE: CO31aBaTh
00001IeHns,  yCTaHABJIMBATH
AHAJIOTHH, J[€JIaTh BBIBOJEI.

[IpoBoauTh HaOII0ICHHE,
CTPYKTYPHPOBAThH
WHPOPMAITUIO
PeryasiTuBHbIE:
(hopMynupoBaTh 1ENH YPOKa U
CTaBUTH 3a/1a4H,
HE0O0XOINMBIE JUIA ee
JIOCTHUKCHUS, IJIAHUPOBATH
CBOIO JIeSATeILHOCTD u
[IPOrHO3UPOBATH ee
pe3yibTaTel,  paboTaTh B
COOTBETCTBHH c

MPEJJIOKEHHBIM ~ aJITOPUTMOM,
CBEpSITh CBOU JEHUCTBUS C
LIEJIBEO

29.10

[Tap.13




KPUCTAILTNYECKOM
PEIIETKH CepPhI U e
(hM3UIeCKUMU 1
XUMHYECKAMHU
CBOMCTBaMHU

Buvinonname pacyeTtsl mo
XUMHUYECKUM (hOopMyJIaM |
YpaBHEHUSIM pEaKLUi,
MIPOTEKAIOIITIM C
y4acTHEM CEphI

Habnooame n
onucwHléams XUMUYECKUI
9KCTIIEPUMEHT I10 TOPEHUIO
Cephbl Ha BO3/IyXE U B
KHCIIOPOJIE €
coOmoaennem npasun Th

19

CepoBomopon u
CynbhUIBI
HNHcrpykTaxk no
Tb

CepoBos10poa: CTpOeHUE
MOJIEKYJIBI, (PU3NUECKHE U
XMMHYECKHE CBOWCTBA,
MOJTy4YeHUE U 3HAUCHHE.
CepoBoJopoaHas KUCIIOTA.
Cynbduasl 1 UX 3HaYCHUE.
JIromuHODOpBI.
JdemMoHcTpanum:
Komnekmms cymbpuIHbIx
pya. KauectBennas
peaxius Ha CyIb(HI-HOHBI

Xapaxkmepuzoeambo
cocTaB, PU3NIECKHE U
XUMHYCCKHE CBOMCTBA,
MOJTydICHUE U IPUMEHEHUE
COETMHEeHHIA CEPHI B
CTEIEH! OKUCICHUS -2

Haszvisamsv coequaenus
CEpHI B CTENICHH
OKHCJICHMS -2 110
(dhopMyJie U COCTABIIATh
(hopMyIIBI 110 HA3BAHHUIO.

Cocmaenamo
MOJIEKYJISIpHBIC U HOHHBIC
ypaBHEHUS peaKIni,
XapaKTEepPU3YOIIUe
CBOICTBA CEPBI B CTEIIEHU
OKHCIICHHS -2

KomMmyHnkaTuBHBIE:
CTPOUTh peueBbie
BBICKa3bIBaHUSI B  YCTHOH
¢dopme, cTpouTh d3PPEeKTHBHOE
B3aNMOJCHCTBHE c
OJHOKJIACCHUKAaMHM, BBIPaXKaTb
U apryMEHTUPOBAaTh  CBOIO
TOYKY 3pEHHUS

JIu4HOCTHBIE:
dopmMupoBaHue YMEHUS
YIIPABJIATH cBoel
[I03HABATEJIbHOI
JESITENBbHOCTBIO,

(opMUpOBaHUE TIPABHILHOTO
oOpallieHus] ¢ BelecTBaMU B
XUMHYECKON Jabopatopuud
OBITY

10.11

[Tap.14




Onucvigams POIIECCHI
OKHCJICHUS-
BOCCTaHOBJICHHUS,
OTIPEIENIATh OKUCITUTEIb U
BOCCTAaHOBUTEIb U
COCTABIISATh IEKTPOHHBIH
OaJlaHC B pEaKIUsIX C
YYaCTHEM Cepbl B CTETICHU
OKHCJICHUS -2

20

Kucnoponusie
COCJAMHEHHUS CePBI

Oxcup ceprI(1V),
CepHHUCTAas KHCIIOTa,
cynbdurel. KauecTBeHHas
peakius Ha Cynb(UT-HOH.

Oxcung  ceper  (VI),
cepHast KHCIIOTA,
CynbGaThL.
Kpucrannoruapatsl.

JdemMoHcTpanun
OO0eciBeUBaHNE
OKpalllEHHbIX TKaHeH U
LIBETOB CEPHHUCTHIM I'a30M.

Bsaumoaeiictsue
KOHIIEHTPUPOBaHHOM
CEpPHOM KHCIIOTHI C MEJBIO.
OOyrnuBanue
OpPTaHHUYECKUX BEIIECTB
KOHILICHTPUPOBAHHOU
CEpHOM KHUCIIOTON

Jla0opaTopHBIH ONBIT
30. KauecTBeHHass peaxiust
Ha cyNb(haT-uOHBI

3anucwvisams GopMyITBI
OKCUJIOB CEpbl, HA3bIBaTh
X, OITACHIBATH CBOMCTBA
Ha OCHOBE 3HaHUM O
KHCJIOTHBIX OKCHIaX

Xapaxmepuzosams
cocTaB, (U3NICCKUEC U
XUMHYCCKHUE CBONCTBA
CEpHOM KUCITIOTHI KaK
3JIEKTPOJIUTA

Xapaxmepuzoeamo
CBOMCTBa
KOHILIEHTPUPOBAHHOMN
CEpPHOM KHUCIIOTHI KaK
OKHUCIIUTEIS

Cocmasnsamo
MOJICKYJISIPHBIC ¥l HOHHBIC
ypaBHEHUS peaKIni,
XapaKTEPHU3YIOIIIHE
XUMHUYECKHE CBOMCTBA
CEpPHOU KUCIIOTHI

Pacnosnasamys cynpdart-
HOHBI

12.11

[Tap.15




Onucvigams POIIECCHI
OKHCJICHUS-
BOCCTAHOBJICHUS,
OTPEACIATh OKUCIUTEIh H
BOCCTAaHOBUTEIb U
COCTABIISATh IEKTPOHHBIH
OaJlaHC B pEaKIUsIX C
YYaCTHEM Cepbl B CTETICHU
okucieHus +4 u +6

Buinoansame pacuetsl 1o
XUMUYECKUM GopMynam U
YpaBHEHUSIM PEAKLIUM,
MIPOTEKAIOIIUX C
Y4aCTHEM CEpHOI
KHCJIOTBI

21

OGmas
XapaKTepUCTHKa
a5eMeHToB VA —
CpymIbl. A30T

OOmias xapaKTepuCTHKa
3JIeMEHTOB V A-TpYIIIIBL.
A3OT, CTpOEHHE €ro aToMa
u Monekyiel. dusndeckue
1 XMMHUYECKUE CBOMCTBA U
MpPUMEHEHHUE a30Ta. A30T B
MIPUPOAE U €ro
Ouosoruueckas poJb.
JemMoHcTpanuu
Hunarpamma «Cocras
BO3IYXa»
BuneodparmeHnTsl u crnaist
«IItnubn 6azapbi»

Jasamw o011yIO
XapaKTePUCTUKY aTOMOB,
MPOCTHIX BEIIECTB U
COCIUHEHMI DJIEMCHTOB
VA-rpynis B
3aBHCHUMOCTH OT UX
nonoxxeaus B [ICXD

Xapaxmepu3zoseambo
cTpoeHwue, Gpu3nIecKue u
XUMHYCCKHE CBOIMCTBA,
MOJTy9ICHUE U IPUMEHEHUE
azora

Yemanasnusame
MIPUINHHO-CJICICTBCHHBIC
CBSI3U MEXy CTPOCHUEM
aToMa, XMMHYECKOH
CBSI3bI0, TUIIOM
KpUCTAJUTMYECKOU
PELIETKU a30Ta U €ro

IMo3HaBaTeNbHBIE: CO31aBaTh
0000IICHHsI, yCTaHABJIMBAThH
AHAJIOTUU, JelaThb BBIBOBL

[TpoBoxuTh Ha0JIo1eH e,
CTPYKTYpHPOBATh
nH(pOpMAITHIO
PeryasituBHble:
(hopMyIMpoBaTh 11eJIb YpoKa U
CTaBUTh 3a7a4H,
HE0OXOUMBbIe Ut ee
JTOCTH)KEHHS, TUIAHUPOBATH
CBOIO JESITENIBHOCTh u
MIPOTHO3UPOBATH ee
pe3yabTaThl;  paboTate B
COOTBETCTBHU c

MIPEIIOKCHHBIM ~ aJITOPUTMOM,
CBEpATh CBOM JEUCTBUSA C
LIENIBIO
KoMMyHuKaTHBHBIE:

CTPOUTH peUCBLBIC

17.11




(bU3UYECKUMU H
XUMHYECKAMH
CBOMCTBaMHU

Buvinoaname pacyeTsl o
XUMHYECKAM (popMyIIaM |
YpaBHEHUSIM pPEaKLUi,
MIPOTEKAIOLIUM C
y4acTHEM a30Ta

22

Ammuak. Comn
aMMOHHS

AMMHaK, CTpOCHUE
MOJIEKYIBI ¥ (PU3HYECKUE
CBOMCcTBa. AMMUaYHas
BO/JIa,, HAIIATBIPHBIA CIUPT,
ruapar aMmmuaka. JJoHopHo
- aKUENTOPHBIN MEXaHU3M
o0pa3oBaHMs KaTHOHA
AMMOHUS.
BoccranoButenbHbIe
cBolicTBa ammuaka. Cou
AMMOHUA U UX
MIpUMEHEHHE.
KauecTBennas peakiust Ha
KaTHuOH aMMOHMUS.
JdemMoHcTpanun
[lomyuenue, cobupanue u
pacro3HaBaHUE aMMHAaKa.
Paznoxxenue quxpomara
aMMOHUS
JlaGopaTopHblii onbIT 31.
KauectBennas peakius Ha
KaTHuOH aMMOHUA

Xapaxkmepuzoeamso
COCTaB, CTPOCHHE
MOJIEKYJIbI, pru3ndeckue u
XUMHYCCKHUE CBOMCTBA,
MOJTydYeHUe W TPUMEHEHHUE
aMMHaKa

Haszvieams conu aMMOHUS
o gpopmynam u
COCTaBJIATh (POPMYIIBI 11O
X Ha3BaHHAM

Cocmasname
MOJICKYJISIPHBIC 1 HOHHBIC
YPAaBHEHUS PEAKLUH,
XapaKTEPU3YIOIIHE
XUMHYECKHE CBOMCTBA
aMMHaKa M CoJIeH
aMMOHHS

Cocmasnams ypaBHEHUS
OKHUCIIUTENbHO-
BOCCTAaHOBUTEIBHBIX
peakuuii ¢ yyacTueM
aMMHaKa C MOMOIIbI0
METO/1a DJIEKTPOHHOTO
Oananca

BBICKa3blBaHUSI B YCTHOH
dhopme, ctpoutsh dhPeKkTHBHOE
B3aNMOJCHCTBHE c
OJHOKJIACCHUKAMHM, BBIPaXKaTb
W apryMEHTUPOBAaTb  CBOIO
TOYKY 3pEHHUS
JIn4HOCTHBIE:
dopMupoBaHue
YIPaBJIATh
[TO3HABaTENBHOU
JEeSITENBHOCTBIO,
(hopMupoBaHHE TPABHIHLHOTO
oOparieHusI ¢ BellecTBaMHd B
XHUMUYeCKOi nabopaTopuu u
OBITY

YMEHUS
cBOEN

Hcnonb3yerc
bl
o0opynoBaHu
e Toukn
Pocra:
MYJIbTUMEIN
WHBIN
KOMIIJIEKC

19.11




Yemanasnueamo
MPUYHUHHO- CJIE€CTBEHHbBIC
CBSI3U MEX]TY BUIOM
XHMUYECKOH CBSI3H,
TUIIOM KPUCTAJUTMYECKON
pellIeTKH B aMMHaKe U
COJIIX aMMOHMS U
(hM3UIeCKUMU U
XAMHUYECKUMHU
CBOMCTBaMHM 3THUX
BEIICCTB

Habnooams u
ONUCHLIBAMb XUMHYECKUH
9KCIIEPUMEHT 10
pacrno3HaBaHUIO HOHOB
aMMOHMS C COOJTIOIEHUEM
npasui Th

Buvinoansame pacdersl 1o
XUMUYECKUM QopMyiaM U
YPABHEHUSM PEAKLIUHI,
MIPOTEKAIOLINM C
y4acTHeM aMMHUaKa

23-24

Kucnopoausie
COEIMHEHUSI
asora

Oxcupl asora:
HEeCcoJIe00pa3yroIme u
KHUCJIOTHBIE. A3zotucras
KHCIIOTa u HUTPUTBHL
A3oTHas KHCJIOTA, eé
[IOJIy4YeHUE U  CBOMCTBA.
Hutpartsr.
JdeMoHcTpanuu
BsaumoneiicTBue
KOHLICHTPUPOBAHHOM
a30THOM KUCIIOTHI C MEIbIO

3anucvieams GOpPMYITBI
OKCHJIOB a30Ta, Ha3bIBaTh
WX, OMMICHIBATh CBOMCTBA
Ha OCHOBC 3HAHUH 00
OKCHJIax

Cocmasnsamo
MOJIEKYJISIPHbIE U HOHHBIE
YPAaBHEHUS pEAKLUH,
XapaKTepU3yIollne
XHMHYECKHE CBOMCTBA

IMo3HaBaTedbHBIC: CO31aBaTh
00001IeHHsI,  yCTaHABJIMBAThH
AHaJOTMH, JIeNaTh BBIBOJBL.

[IpoBoauTh HaOr01eH e,
CTPYKTYpPHpPOBATh
nH(pOpMAaITHIO
PeryasituBnbie:
(dhopMynupoBaTh LENb YPOKa U
CTaBHUTH 3aJa4d,
HEeO0XOINMBIE IS ee
JOCTUXKEHHUS, IJIaHUPOBATH

24.11

26.11

[Tap.16




l'openue uepHoro nopoxa
Paznoxxenue HuTpara
KaJusi ¥ TOpEeHue
JIPEBECHOTO YTOJbKa B HEM
JladopaTopHblii onbIT 32.
XnUMHUUeCcKre CBOMCTBA
a30THOM KHCIOTHI KaK
BIEKTPOJIUTA

OKCHJIOB a30Ta M a30THOM
KHCIIOTHI KaK
ANEKTPOIIUTA

Xapaxmepuzosamu
A30THYIO KHCJIOTY Kak
OKHUCITUTEIN

Cocmagnams ypaBHEHUSA
OKHUCJINTEIBHO-
BOCCTAHOBUTCIBbHBIX
peakuuii,
XapaKTePU3YIOIINX
XUMHYECKHE CBOHCTBA
a30THOM KHUCJIOTHI KaK
OKHCJIUTEIIS, C IIOMOIIBIO
METO/1a IIEKTPOHHOTO
Oamnanca

Buinoansame pacuersl o
XUMUYECKUM QopMynam U
YPABHEHUSM PEAKLIUHI,
MIPOTEKAIOIIUX C
y4acTHEM a30THOH

CBOIO JIESATSIILHOCTD u
MPOTHO3UPOBAThH ee
pesymbraTel;  paboTatb B
COOTBETCTBHH c

NPECIIOKCHHBIM  AJITOPUTMOM,

CBEpsITh CBOU JEHUCTBUS C
LEJIbI0
KomMmyHnkaTuBHBIe:
CTPOUTh peueBbie
BBICKa3blBaHUsI B YCTHOH

¢dopme, cTpouTh dPPEKTHBHOE
B3auUMOJICCTBUE c
OJTHOKJIACCHUKAMH, BBIPaXKaTh
A  apryMEHTHUPOBAaTb  CBOKO
TOYKY 3pEHHUS

JIM4HOCTHBIE:
dopmupoBaHUE YMEHUS
YIIPABJIATH cBoel
[I03HABATEJIbHON
JeSATEIbHOCTHIO,

(opMUpOBaHHE TPABHILHOTO
oOpalieHusi ¢ BelecTBaMH B
XUMHYECKOH nabopaTopuu U

KHUCJIOTBI 6bITY
25 ®doctop u ero ®doctop, cTpoeHne aToma u Io3naBaTenbnbie: cosnasath | Mcromssyerc | 01.12 [Tap. 17
Xapaxmepuszosamuo
COCTUHEHHS amotporust. Docubl. 0000IIeHNs,  YCTaHABIIUBATH | g
CTPOCHHUE, AILTOTPOIHIO
GDOCQJI/IH. Oxcun (b p ’ p ’ aHaJIOTuUH, JeJIaTh BBIBOJELIL. 060py}10BaHI/I
HU3UYECKUE U
¢doctopa(V) n . [IpoBoauTh Ha0IOCHNC, | o Touykn
XUMHYECKHE CBOWCTBA,
oprodochopHas KucioTa. CTPYKTYPHPOBAThH P )
MOJy4YEeHUE U IPUMEHEHUE ocra:
docdatbr. DocdopHbie WHPOPMAITUIO
dhocdopa MYJIBTUMEIU
ynoopenus. IHCEKTUIIU B PerynsTuBHbIe: . .
WHBIN
JdemoncTpammu O0pa3ibl | CaMoCTOSTEIBHO (hopMyupoBaTh 1ENh YPOKa U
MPUPOIHBIX COSAMHEHUI ONnuUCHLIBANb CBOMCTBA CTaBUTh 3amaun, | KOMIUICKC
dbocdopa. ['openne oxcuma docdopa (V) Kak HEOOXOAMMBIC JUTS ee
(1)00(1)0pa Ha BO3yXC U B KHUCJIOTHOI'O OKCHUJa 1 JOCTHUXKCHUA, MJIaHUPOBATH
kucnopoje. [lomydenue CBOIO JIeSTEILHOCTh u




oenoro docdopa u
HCIIBITAHUE €TI0 CBOMCTB

JladopaTopHblii onbIT 33.

KauecTBeHHast peakius Ha
dhocdar-non

cBoticTBa hocopHoit
KHUCIIOTBI

Hnnrocmpuposamu
CBOICTBA OKCHJIA
dhocdopa (V) u
(hochopHOH KHCITOTHI
ypaBHEHUSIMU
COOTBETCTBYIOIIHIX
peaxuuii

Pacnosnasamv pocdat-
HOHBI

MIPOTHO3UPOBATH ee
pesymbraTel;  paboTatb B
COOTBETCTBHU c

MPEUIOKEHHBIM ~ AJITOPUTMOM,
CBEpsITh CBOM JEHUCTBUSL C
LEJIBIO
KomMmyHnkaTuBHbBIe:
CTPOUTH peueBbie
BBICKa3blBaHUSI B  YCTHOH
tdhopme, crpouts 3PPeKTUBHOE
B3aUMOJIECTBUE c
OJHOKJIACCHUKAMHM, BBIPaXKaTb
W apryMEHTUPOBAaTh  CBOIO
TOYKY 3pEHHU

JIMYHOCTHBIE:

dopmMupoBaHUE YMEHUS
YIIPABJIATH cBoel
II03HABATEJILHON
JESATENBHOCTBIO,

(hopMHUpOBaHUE TPABUIBHOTO
oOpallleHusi ¢ BelecTBaMU B
XUMHYECKOH nabopaTopuu U
OBITY

26

OOwas
XapaKTepUCTHKA
siieMeHToB [VA-

OOm1as xapaKTepuCTHKA
snemeHTOB [V A-rpynmsl:
0COOEHHOCTH CTPOEHHS

Jasamw o011yI0
XapaKTEePUCTUKY aTOMaM,

ITo3naBaTeiabHbIe: CO31aBaTh
0000mIeHns,  yCTaHABJIHMBATH
AQHAJIOTHH, [€eJIaTh BBIBOJEL

MIPOCTHIM BEIECTBAM U
IpyIIbl. YIJIEPOJ | aTOMOB, IIPOCTHIX BEIIECTB P m IIpoBoauth HaOJr0/IeHHe,
o COEIMHEHHUS AJIEMEHTOB
U COCIMHECHUM B CTPYKTYpPHpPOBATh
IV A-rpynmest B
3aBUCUMOCTH OT nHPOPMALIUIO
3aBUCUMOCTH OT UX
IIOJIOXKEHUS DJIEMEHTOB B PeryasituBHbIC:
. nonoxkenus B IICXD
IIepuonnueckoii cucreme. (hopMynupoBaTh IENH YpOKa U
VYrnepoa. ANIOTpOIIHbIE Xapaxmepuzosamp CTaBUTb 3a/1a4H,
MO]II/I(bHKaHI/H/I: ajiMas, CTPOCHUE, AJIIOTPOIIHIO, HCO6XOJII/IMBIC JJIsA (M)
rpadut. AMophHBIT dusmaeckue u JOCTHIKECHHUS, IJJAaHUPOBATH
yrjepoa: caxa, XUMHUYECKUE CBOﬁCTBa, CBOIO JACATCIIBHOCTD n
AKTUBUPOBAHHBIN YTrOJIb. IIPOTHO3UPOBATh ee

03.12

ITap.18




Ancopbuusa. XuMuuecKue
CBOICTBA yriepoaa.
Kokcoxnmugeckoe
MIPOM3BOJCTBO U €T0
nponykmus. Kapoumsr.
JdemoHcTpauuu
Konnexknus «O0pasibt
MIPUPOJHBIX COEANHEHUI
yraepoaa»

[Toprper H.JI.3enunckoro.
ITormomenue
aKTUBHPOBAaHHBIM YTJIEM
PacTBOPEHHBIX BEIIECTB
WJIM Ta30B.

Y CTpOHCTBO IPOTUBOrasa.

MOJTyYEHUE U TPUMCHEHHUE
amop¢HOro yriepoaa

Cpasnusams CTpOCHUE U
CBOICTBa anMasa

rpaduTa

Onucviéams
OKHCIIMUTEIBHO-
BOCCTaHOBUTEJILHEIE
CBOIICTBA yriepoaa

27

Kucnopoausie
COCAMHEHUS
yriepoza

Oxcup yrnepoma(ll):
CTPOCHUE MOJIEKYJIH,

[IOJIy4EHUE U €0 CBOWCTBA.

Oxcup yraepoma(IV):
CTPOCHUE MOJIEKYJIH,

[IOJIy4EHUE U €0 CBOWCTBA.

VYronsHas kucnora. Conu
YTOJIBHON KUCIIOTHI:
KapOOHATHI U
TUAPOKapOOHATHI.
TexHuueckas U nuIIeBas
coja.

JlaGopaTopHblii onbIT 34.
[Tonyyenue u cBoiicTBa
YTOJIBHOM KUCIIOTHI. 35.
KauectBennas peakius Ha
KapOOHAT-HOHBI

Xapaxmepuzosams
cocTaB, PU3NICCKUEC U
XUMHYCCKHUE CBOMCTBA,
MOJTyYCHUE U TIPUMCHEHHE
OKCHJIOB yTJIepojia

Yemanasnusame
NPUYUHHO-CIIEICTBEHHbIE
CBSI3U MEX]TY BUIOM
XUMHYCCKOM CBSI3U U
TUIIOM KPUCTATNYECKOM
PELIETKU B OKCUJAX
yTIepoia u ux
(u3nyecKkumMu u
XUMHYSCKUMHU
CBOMCTBaMH, a TaKXKe
MIpUMEHEHUEM

Cobniooams nipaBuna Th
MIPH UCTIONIb30BaHUT
MEYHOTO OTOIJICHUSI.

pe3yabTaTel;  paboTath B
COOTBETCTBHH c
MIPEIJIOKEHHBIM  aJITOPUTMOM,
CBEpATh CBOM JIEHCTBUSA C
LIEJTBI0
KoMmyHHKaTHBHBIE:
CTPOUTH peueBbie
BBICKA3bIBaHUSI B YCTHOM
dhopme, ctpouth dPdexkTHBHOE
B3auUMOJIeCTBUE c
OJITHOKJIACCHUKaMH, BBIpaXkaTb
U  apryMEeHTHPOBaTh  CBOIO
TOYKY 3pEHUS

JIMYHOCTHBIE:

dopmupoBaHUE YMEHUS
YIPaBIATh cBoeH
MO3HAaBaTEJIbHOU
JIeATEIbHOCTBIO,

(hopMupoBaHUE TPABHIHLHOTO
oOpallleHus] ¢ BeLIeCTBaMH B
XUMHYECKON Jlaboparopun u
OBITY

08.12

ITap.19




Oxkas3zvleams EPBYIO
MOMOIIH TIPH OTPABICHUN
yrapHBIM Ta30M

Xapaxmepuzosamu
cocTaB, pu3nIeCKre U
XHUMUYECKHE CBOMCTBA,
MOJTy4eHUE U IPUMEHEHHE
YTOJILHOHM KUCIOTHI

Pacnosnasams xapOoHat-
HOHBI

Buvinoanamu pacyeTsl o
XUMUYECKUM QopMyiaM U
YpaBHEHUSIM pEaKLUi,
MIPOTEKAOIIUX C
Y4acCTHUEM COEIMHEHUI
yriaepona

28

Yrieroaopoabl.
HNHcTpykTax no
Tb

OpFaHI/ILIQCKaH XHUMMUA.

YTrieBoaopobl..

Mertan, 3TaH W TpOIaH
KaK TpeJiebHEIe
(HachIILIEHHBIE)
VTIEBOAOPOABI. ODTHWICH U
areTHIICH, KaK
HeIpeebHbIe
(HeHachIILIEHHBIE)
YTIEBOJIOPOIBI.
CrpykTypHBle  (OPMYIIBI
BEILECTB. T'openue
yriaeBogopoaoB.  Peakiuu
JNETUPUPOBAHUS
MPEAEIbHBIX
YTIIEBOIOPOJIOB.

KauecTBeHHbIC pCaKknuu Ha

Xapaxmepuszosamuo
0COOEHHOCTH COCTaBa U
CBOWCTB OpraHHYECKUX
COEIMHEHU N

Paznuyams nipenensHble U
HeIpe/eNbHbIe
YTIIEBOIOPOIBI

Hasvieame u sanucvieams
(hopmynbl
(MonexymnspHbIe 1
CTPYKTYPHBIE)
BaYKHEHIINX
MpeACTaBUTENEH
YIJIEBOIOPOJIOB

Ilo3HaBaTebHBIE:
HCIIO/IL30BaTh 3HAKOBOE
MOJIETTUPOBaHUE,
OCYIIECTBIISTh CpaBHEHUE,

KJIACCU(PUKAIMIO,  CO3/1aBaTh
0000IIeHHsI,  yCTaHABJIMBATH
AHAJIOTUH, JIEJNaTh BBIBOJIBI,

CTPYKTYPHPOBATh
WHPOPMAITUIO
PeryasituBnbie:
(dhopMynupoBaTh LENb YPOKa U
CTaBHUTH 3a7a4i,
HEO0XO0IUMBbIE JUISL ec
JOCTUXKEHHS, IUTaHUPOBATH
CBOIO JIesITeTbHOCTD u
MIPOTHO3UPOBATH ee

PE3YJIbTAThI; pa6OTaTB B

10.12

[Tap.20




HCMPEACIbHBIC

COCITMHEHHUS.
JdemoHcTpauuu
Mopenu MOJIEKYI

METaHa, »JTaHa, JSTUJICHA,

AlETUIICHA.

BsaumojelicTBue dTHIICHA C

OpoMHOM BOJION u

pacTBOpoM  IepMaHraHara
KaJvst

COOTBETCTBUH c
MIPEJIOKEHHBIM  aJITOPUTMOM,
CBEpsITh CBOWM JEHUCTBUSL C
LEJIbI0
KoMmyHHKaTHBHBIE:
CTPOUTH pedeBbie
BBICKA3bIBaHUSI B YCTHOM
dbopme, BecTH JMANIOT U
Y4acTBOBaTh B JAUCKYCCHH IS
BBISIBJICHHA  Pa3HBIX  TOYEK
3peHus] Ha paccMaTpUBAEMYIO

29 Kucnoponconepx | CiupTbl. DTHIOBBIH CIIUPT, Xa nHGOPMALIMIO, BBIPAXKATh U 15.12

arme ero MoJTy4eHHe, PAKMEPUZ06ANTD apryMEHTUPOBATh CBOIO TOUKY

OpTraHUYECKHUE MPUMEHEHUE U CIMPTHL i KapOOHOBEIE 3peHuUs

COCMHEHHUS ¢duznongornyeckoe KHCTIOTRI kaK JlnuHocTHBIE: POpMUPOBaHUE
nerctBue. TpéxaToMHBIN KHCTIOpOACOACpKAIHE IO0OPOCOBECTHOI'O OTHOIICHUS
CIIUPT TIIUIEPHH. OpTaHITieckue K  YYCHHIO M  yMCHHSA
KauecTBeHHas peakist Ha | C0 A HCHIA YIPaBIsATh cBOCH
MHOTOAaTOMHBIE CITUPTHI. Knaccugpuyuposame [I03HaBATENbHON
VYkcycHas KHcoTa - CITHPTHI 10 YHCITY JESITENbHOCTBIO
NpeACTaBUTE]Ib K1acca TUJIPOKCUJIIBHBIX TPYIII B
KapOOHOBBIX KHCJIOT. HX MOJIEKYJIaxX
HeMoHCTpauuu
OO01re XUMUYECKHE Hazvieamo .
CBOICTBA KHCJIOT Ha HNpEACTaBUTCIIEH OTHO 1
IpUMeEpe yKCYCHOI MHOTOAaTOMHBIX CITHPTOB
kucnotel. KauecTBeHHas 1 3aIMChIBATH HX
peaxiys Ha MHOTOATOMHBIE opmybr
CIIHPTEI

30 Kpemnuii u ero Kpemnuii, ctpoenue ero Ilo3HaBaTeabHbIE: CO31aBAThH 17.12 [Tap.21

aToma u cBojicTaa. | XAPaKmepusosams

COEIUHEHUS

Kpemuuit B mpupoze.

CTpOEHHE aTOMOB 1
KpHUCTAIJIOB, pU3HYECKHE

00001ICHNS,  YCTaHABIHBAThH
AHAJIOTHH, J€JIaTh BBIBOJEL.

Cummasl 1 crtad. Okeup . [IpoBonuth HaOJIIOIEHHE,
kpemamsI(1V). Kpemuanesas 1 XUMUHICCKME CBOMCTRA, CTPYKTYpPUPOBATh
. MOJTydICHUE W IPUMEHCHUE
KHUCJIOTa U €€ COJU. nH(pOopMaITHio
KPEMHHS
JdemMoHcTpanun PeryasiTuBHble:




Komnekmus
TIPUPOTHBIX
KPEMHHS»

Konnexkmus CTEKIIa,
KepaMHKH, IIEMEHTa |
U3IEIUN U3 HUX

JlabopaTopHBIH ONBIT
36. IIponyckanue
VIIEKHUCIOro Trasa d4epes
PacTBOp CHITMKATa HATPHS

«O0pa3ib
COCIUHCHMH

Yemanasnueamo
MPUYHUHHO-CJIECTBEHHbIE
CBSI3U MEXTY CTPOCHUEM
aToMa, BUJIOM
XHUMHYCCKOM CBSI3H,
TUIIOM KPUCTAJUTMYECKON
PEUIETKU KPEMHUS U €TO
(hM3UIeCKUMU U
XAMHUYECKUMHU
CBOMCTBaMH

Buinoansames pacueTsl no
XUMHYECKAM (HOopMyIIaM H
YPAaBHEHUSM PEAKLIUH,
MPOTEKAIOLIUX C
Y4acTHEM KPEMHHUS U €ro
COCIMHEHUH

Xapaxkmepuzoeambo
cocTaB, PU3NIECKUE U
XUMHYCCKHUE CBOMCTBA,
MOJTydCHUE ¥ IPUMEHEHUE
COETMHEHHI KPEMHHUS

Cpasnueams NIUOKCUIBI
yIIIepoAa U KpEMHHUS

Onucwieams BaKHEHIIINE
THUIIBI TIPUPOTHBIX
COETMHEHHI KPEMHHSI KaK
OCHOBHOT'O 3JIEMEHTA

nuTochepsl
31 CunukaTtHast [IponsBoacTBO CTekna u X,
K.
MPOMBIIIJIEHHOCT | [IEMEHTA. poaykuus | * APKMEPUZ06aIL
. CHITUKATHYIO
b CHJTUKaTHOM
IIPOMBIIIJIICHHOCTDb U
IIPOMBIIIJICHHOCTH: po JICHHOC ce
HOBH II K1
OIITHYECKOE BOJIOKHo, | OCHOBHYIO HPOIYKIHIO

Kepamuka, dapdop, dasHc.

(hopMyTUpoOBaTh 1ETH YPOKa U

CTaBUTH 3a1a4H,
HEO0O0XO0 MBI IS ee
JOCTYKEHMS, IJIAHUPOBATH
CBOIO NESTENBHOCTD 51
[IPOrHO3HPOBATH ee
pe3ynbTaThl;  paboTath B
COOTBETCTBUU c

NPEATIOKCHHBIM  AJITOPUTMOM,

CBEpATh CBOM JEUCTBUA C
LEJIBIO

KoMMmyHHnKkaTHBHBIE:

CTPOUTh peueBbie
BbICKa3bIBaHUA B yCTHOﬁ

¢dopme, cTpouTh dPPEKTHBHOE
B3aNMOJEHCTBHE c
OJTHOKJIACCHUKAMHM, BBIPaXKaTb
W apryMEHTUPOBAaTh  CBOIO
TOYKY 3pEHHUS
JInuHoCcTHBIE:
dopMupoBaHUE
yIPaBIsATh
M03HaBATENEHON
JEeSITENBHOCTBIO,
(opMUpOBaHHE TPABHILHOTO
oOpallleHus] ¢ BELIeCTBAMH B
XUMHYECKON Jlaboparopun H
OBITY

YMEHUS
CBOEN

Ucnonb3yerc
s
obopynoBaHu
e Touku
Pocra:

22.12

ITap.22




Onruueckoe BOJIOKHO.

JdemoHcTpauuu
Konmexkuus MIPOAYKIINH
CUJIMKaTHOMN
MIPOMBIIIIIEHHOCTH.
BuneodparmenTs! u

(S F:17011 81 «ITpouzBoacTBo
CTEKJIA U LIEMCHTA) .

Yemanasnusame
AHAJIOTUU MEXIY
Pa3IUYHBIMH OTPACIISIMU
CUJIMKATHOM
MPOMBIIUIEHHOCTH

MYJIbTUMEN
WHBII
KOMILJIEKC

32 [Tomyuenue Hewmerammst B

HEMETAIJIOB npupone.  DpakimoHHas Onucvisamb BAXOXICHHE
[eperoHKa KHKoro | MEMETAILIOB B PHPO/e
BO3llyxa  Kak crocob | Xapaxmepuzosame
TOJTyICHU KHCJIOPO/IA, | (hpaKIIMOHHYIO TIEPETOHKY
asota, aprona. IlomydeHue | xpmxoro Bo3myxa Kak
hocdopa, KpeMHHS, XIIOP3, | cOBOKYMHOCTH
nozna. DNEKTPONH3 | (u3HuecKuX MPOLECCOB
pacTBOpOB.
JleMOHCTpaLHH Apeymenmuposams
Kosmekiuss  «IIpuponpie | OTHECCHUE IIPOLCCCOB
COCIMHCHUSI HEMETAIOBy . | TOTYUCHUS AKTHBHBIX
BuneodparmMeHTs n | HEMETAJLIOB K
cranapl «DpaknuonHas | OKUCIATCILHO-
IeperoHKa JUIKOro | BOCCTAHOBUTENBHBIM
BO3J1yXa» Hnporneccam
BuneodparmenTs u
CJIai Il «Ilonyuenue
BOJIOpOJa, KHUCIOpoAa W
rajoreHoOB
ANEKTPOITUTHISCKUM
CrIoco60oM».

33 [Mony4enue [ony4yenune cepHoit

BaKHEHIIINX KUCIIOTBI: CBIPBE, XUMH3M, Xapaxmepuzosame

XUMHYECKHX TEXHOJIOTHYECKAs — cXeMa, | - dsM, ChIPBe.,

COCeTMHEHHIA METOJl  KUIsimero  cios, | SHHapatypy M HayHHBIC

HEMETaJIOB NPUHIMIBL  TEII006MeHa, | P YHIHIIRI IPOM3BOCTEA

IIPOTHBOTOKA n

CEpPHOU KUCIIOTHI

Ilo3HaBaTebHBIE:
HCII0/Ib30BaTh 3HAKOBOE
MOJIETTUPOBaHUE,
OCYIIECTBIISTh CpaBHEHUE,

KJIACCU(PUKAIMIO,  CO3/1aBaTh
0000IICHHsI,  yCTaHABJIMBAThH
AHAJIOTUH, JIeJNaTh BBIBOJIBI,

CTPYKTYypHPOBATh
WHPOPMALTUIO
PeryasituBHble:
(hopMynupoBaTh LENb YPOKa U
CTaBUTh 3aJa4d,
HE0O0XOINMBIE JUIA ee
JOCTHKEHHS, IUTaHUPOBATh
CBOIO JESITENIBHOCTh u
MIPOTHO3UPOBATH ee
pe3yibTaThl;  paboTate B
COOTBETCTBHUHU c

MPEIOKEHHBIM  AJITOPUTMOM,
CBEpITh CBOHM JICWCTBUS C
NI
KoMMyHuKaTHBHBIE:
CTPpOUTH PEUYECBBIC
BBICKa3bIBAaHUS B YCTHOWM
dbopme, BecTH gHANOT W
y4aCTBOBaThb B JMCKYCCHUM JId
BBISIBJICHHS ~ Pa3HBIX  TOYEK
3peHUs] Ha PacCMaTPUBAEMYIO

24.12

[Tap.23

29.12

[Tap.27




TUPKYJISLHH. Oneym. WHPOPMALIMIO, BBIPAXKATH U
[IpousBoncTBo  amMMuaka: Cpasnusams . apryMEHTUPOBATh CBOIO TOUKY
CBIPBE, XAMU3M, TIPOMSBOMICTBO CCPHON 3pEHHUS

TEXHOJIOTHYECKask CXeMa. KHCIOTRbL H aMMuaka JIlnuHocTHBIE: POpMUPOBaHKE
JdemMoHcTpanuu IOOPOCOBECTHOI'O OTHOIICHUS
Mogenun anmapatoB A K  YYCHHIO M yMEHHI
IIPOU3BOJACTBA CEpHOU YIIPaBIATh cBoel
KHCIIOTHI. [I03HAaBaTENbHOU

Mogenp KUISIIEro CIIosl. JESITENbHOCTBIO

Mogenb KOJOHHBI CHHTE3a

aMMHaKa.

BuneodparmenTsr "

crnaitnel  «IIpou3BoacTBO

CepHOM KUCJIOTBD».

BuneodparmenTst u

crnaitnel  «IIpou3BoacTBO

aMMHaKay.

Komnexknusa «Ceipb€  1ast

MOJTYYCHHUS cepHO

KHCJIOTBIY.

34 O06001IeHNE U | Ypok-yrpakHeHue ¢ | IIpoBoauTh oueHKy | ITo3HaBaTeabHbIE: 12.01 [Tap. 13-
CUCTEeMaTH3aIusg HCIIOJIb30BaHUEM COOCTBEHHBIX JOCTM)KEHHH | HCIIONb30BATh 3HaKOBOE 27
3HAaHUM 1O TEME | CaMOCTOATEIIbLHON B YCBOCHUH TEMBI MOJIEJINPOBAHHE, TIOBTOP
«Hemeranmnel u ux | paboTel 1Mo BbimosnHeHHI0 | KoppekTtupoBarth CBOM | OCYIIECTBISTh CpaBHEHHUE,
COCIMHEHHSD» NPOBEPOYHBIX  TECTOB, | 3HAHMUS B COOTBETCTBHU C | KIACCU(UKAIMIO,  CO3/aBaTh
Nuctpykrax no Th | 3aganuii 1 ynpaxHeHH [JIAHUPYEMBIM 0000mIeHns,  yCTaHABJIHMBATH

pe3yabpTaToOM aHaJIOTHM, JeJaTh BbIBOABI,
[TomyuaTs XUMHUYECKYIO | CTPYKTYpHUPOBATh
nHPOPMALIUIO u3 | nHQOpMAaIHIO
Pa3NUYHBIX HCTOYHUKOB PeryasituBHbIe:
[IpencraBisaTo (hopMynupoBaTh IENH YpOKa U
nH(pOpMAIIMI0O TIO0 TEME | CTaBHUTH 3aJa4d,
«Hemeramne» B BuAE | HEOOXOIUMBIE JUISL ee
TaONUI, CXEM, OIOPHBIX | AOCTHKEHHS, TUTAHUPOBATH
KOHCIIEKTOB, B TOM YHCJIE U | CBOIO JIesITeTbHOCTD u
¢ npumenenneMm KT IIPOTHO3UPOBATh ee
pe3yabpTaThl;  paboTath B




COOTBETCTBHU c
MIPEIUIOKEHHBIM  AJITOPUTMOM,
CBEpsITh CBOWM JEHUCTBUSL C
LEJBIO
KoMmyHHKaTHBHBIE:
CTPOUTh peueBbie
BBICKa3blBaHUSI B YCTHOH
dbopme, BecTH JMANIOT U
Y4acTBOBaTh B JUCKYCCHM AJIS
BBISIBJICHHS  Pa3HbIX  TOYEK
3peHHsI Ha paccMaTpUBaEMYIO
nH(pOpMAIUIO, BBIPAXATH U
apryMEHTUPOBATh CBOIO TOUKY
3peHuUs

JlnuHocTHBIE: POpMUpPOBaHUE
JIOOPOCOBECTHOTO OTHOIICHUS
K YUYEHHIO 5 YMEHUSA

YIIPABJIATH cBoel
[TO3HABaTENBHOU
JESITENbHOCTBIO
35 Kontponbras pa6ora Ne 2 o teme «HemeTanmibl 1 UX cOeINHEHUS» 14.01 -
MeTanabl ¥ ux coenuHenust (14 4)
36 Obmas [Tonoxxenue 06 Ilo3HaBaTe/bHbIE: 19.01 ITap.28
BACHAMb, YTO TAKOE
XapakTepucTUKa | METaJIOB B WCTOJIB30BaTh 3HaKOBOE,
. METaJUIBI
METAaJIIOB [lepuognueckoli  cucreme aHaJoroBoe M  (u3NUecKoe
XUMUYCCKUX DJIEMCHTOB X. | Xgpaxmepusosamb MO/JICJINPOBAHKE;

N. MenneneeBa, cTpoeHue
UX aTOMOB M KpHUCTAJIJIOB.
Merannuueckass CBsA3b U
MeTaJTH9ecKas

KpUCTAJUIMUECKAs pelIéTKa.
duznueckue CBOICTBa
METaJJIOB:  JJEKTPO- H

XUMHUYECKHUE IIIEMEHTHI-
METAJLIBI 110 UX
noaoxenuro B [ICXO

IIpocnosuposamo
CBOMCTBa METAJIJIOB IO
noaoxenuro B [ICXD

OCYIIECTBJIIATE Ka4Y€CTBECHHOC
1 KOJIHMYCCTBCHHOC OIIMCAaHUC

KOMIIOHCHTOB 06’LCKTa,
OCYIICCTBJIATH CpaBHCHUE,
YCTaHaBJINBAaTb aHaJIOruu,
KHaCCI/I(i)I/IL[I/IpOBaTL, JACIaTh
BBIBOJbI, 110JIy4aTh




TEIIONPOBOJIHOCTb,
OTpakaromasl ClIoCOOHOCTH,
TUTACTHYHOCTb. CrutaBsl
YEPHBIC U I[BETHHIC.

Yemanasnusame
MIPUIHHHO-CJICICTBCHHBIC
CBSI3U MEXTY CTPOCHUEM
aToMa, BUJIOM
XUMHYCCKOH CBSI3H U
TUIIOM KPUCTAJUTMYECKON
PEUIETKH y METaJIIIOB —
MIPOCTHIX BEIIECTB U UX
COCTUHCHMH

37

XUMHUYECKHUE
CBOMCTBA
METaJIOB

Meraibl Kak
BOCCTaHOBUTEIIH.
OIEKTPOXUMHUYECKUH  psif
HaIpsOKEHUI.

BzaumopeiicTBre METaIOB
C HEeMeTaJIaMH, OKCHIaMH,
KHACJIOTaMH, COJISIMH.
ATIOMUHOTEPMUSI.
JleMoHcTpanuu
B3aumogeiictBue Hatpus,
JINTHSA U KAJIBIUS C BOJIOH.
I'openue HaTpus, Marsus u
JKejie3a B KUCIOPOE.
Bcenbimka TEPMUTHOM
CMECH.

Bsaumoaeiictsue CMeECH
MIOPOLIKOB CEPBI U XKENe3a,
[IMHKA U CEPBI.
BzaumopeiicTBue
AIIOMUHUA C KHCJIOTaMH,
mmeJIo9aMy U BOJIOH.
BianmMmoneiicTBue xene3a u
MeJIU C XJIOPOM.
Bzanmonericteue Meau ¢

KOHLICHTPUPOBAHHOM
cepHOM KUCJIOTOU u
a30THOM KHUCIIOTOU

ObvsicHAmMb, UTO TAKOE
PsLT aKTUBHOCTH
METAJUIOB

Ipumenamy ero s
XapaKTePUCTUKU
XUMHYECKUX CBOMCTB
MIPOCTHIX BEILECTB —
METaJJIOB

0O606wams cuctemy
XUMHYCCKUX CBOMCTB
METaJIOB KaK
BOCCTAHOBHUTEIBHBIC
CBOMCTBa

Cocmasnsamo
MOJIEKYJISIpHBIC
YPAaBHEHUS PEAKLUH,
XapaKTEPHU3YIOTIHX
XHUMHYECKHE CBOMCTBA
METAaJUIOB B CBETE YUCHHS
00 OKMCIIUTEIBHO-
BOCCTAaHOBUTEIBHBIX
MpoILIECcCax, a PEaKIuu ¢
Y9aCTHEM DJIEKTPOJIUTOB
MIPEJICTABIISTh TAKXKE U B
HOHHOM BHJIE

HHPOPMALIMIO W3 Pa3IMnYHBIX

HMCTOYHUKOB u
CTPYKTYPHPOBAThH €e
PeryasiTuBHbIC:
(hopMynupoBaTh IENb YpOKa U
CTaBUTH 3a/1a4H,
HEOO0XOIUMBIE JUIS ee
JOCTUKEHHUS, IJIaHUPOBATH
CBOIO JIesITeTHOCTD u
MIPOTHO3HPOBATH ee
pe3yinbTaThl;  paboTath B
COOTBETCTBHH c

NPEJIOKEHHBIM  aJITOPUTMOM,
CBEpSITh CBOM JEHUCTBUS C
LIEJIBIO
KoMMmyHuKkaTHBHBIE:
CTPOUTH peueBbie
BBICKA3bIBaHUSI B YCTHOWU
tdhopme, cTrpouts 3PPeKTUBHOE
B3auMOJIecTBIE c
OJTHOKJIACCHUKAaMH, BBIpaXXaTb
U  apryMEHTHpPOBaTh  CBOIO
TOYKY 3pEHHUS
JIMYHOCTHBIE:
®opmMupoBaHUE YMEHUS
YIPABIATH cBoeH
I103HABATEJILHON
JESATEIbHOCTHIO,
¢dopmupoBaHue
MHPOBO33pEHUS

Hay4YyHOI'O

[Tap.29




(pazbaBneHHOM u
KOHIICHTPHPOBAHHOM).

JladopaTopHblii onbIT 37.
BzaumoneiicTBue xene3a c
pacTBOpoM CyibdaTa MeIu

)

Habnooams u
ONUCHIBAMb PEAKITUH
MEXTy BEIIECTBAMU

38-39

OOmas
XapaKTePUCTHKA
ny1eMeHTOB |A-

TPYIIIBI

Obmas
XapaKTepHUCTHKA
JJIEMEHTOB |A-rpymmst
Okcuzapl HM  THUAPOKCHBI
OICJI0YHBIX MCETAIJIOB, HX
MOJIy4YCHHUE, CBOMCTBA,
npuMeHeHue. Baxuelmue
COJIU ILIEIOYHBIX METAJUIOB,
WX 3HAUYCHHE B JKUBOU H
HEKUBOM TMpuUpoJe U B
XKHU3HH 4EJIOBEKA.
Jemoncrpanus Oxpacka
IUTaMEHH COCAMHEHUSIMU
LIETIOYHBIX METAJIOB

Ob6vsicHAmMb STUMOIIOTHIO
Ha3BaHHWA I'PYIIIbI
(ICIT0OYHBIC MCTAJIIIBD)

Jasamw o011yIO
XapaKTePUCTUKY
IIETOYHBIX METAIUIOB II0
ux nojoxkenunro B [ICXD

Xapaxkmepuzoeambo
cTpoeHwue, GpU3NIecKue u
XUMHUUYECKHE CBOMCTBA
[IETOYHBIX METAJITIOB B
cBeTE OOIIIEro,
OCOOEHHOr0 U
€IMHAYHOTO

Ilpedckazvisams
¢duzndeckue u
XUMHUYECKHE CBOICTBA
OKCHJIOB U THJIPOKCHJIOB
HIETIOYHBIX METAJUIOB Ha
OCHOBE UX COCTaBa U
CTPOCHHUS U
noomeepicoams
MPOTHO3BI YPaBHEHHUSIMU
COOTBETCTBYIOIINX
peakiuit

IIposooums pacdeTs 110

XUMUYECKUM QopMysiaM U

YpaBHEHUSIM pEaKIHH,

Ilo3naBaTebHBIE:
HUCIOJIb30BaTh 3HAKOBOEC
MOJIETTUPOBaHUE,
OCYLIECTBIISTh CpaBHEHHUE,

KJIACCU(PUKAIMIO,  CO3/1aBaTh
0000mIeHns,  yCTaHaBIMBATH
aHAJOTUH, JIeNaTh BBIBOJIHI,

CTPYKTYpHPOBATh
WHPOPMALUIO
PeryasituBHble:
($hopMynupoBaTh LENb YPOKa U
CTaBUTh 3a7auH,
HEO0XOIUMBbIE UIs ee
JOCTHKEHHS, IUTaHUPOBATH
CBOIO JESITENIBHOCTh u
MIPOTHO3UPOBATH ee
pe3yibTaThl;  paboTate B
COOTBETCTBHU c

MIPENJIOKEHHBIM  aJITOPUTMOM,
CBEpATH CBOM JCUCTBHA C
LEJIBIO
KomMmyHukaTuBHbIE:
CTPOMTH pedeBbIe
BBICKa3bIBaHUS B YCTHOH
dbopme, BecTH gHANOT W
y4acTBOBATh B JTUCKYCCHU JIS
BBISIBIICHHS ~ Pa3HBIX  TOYEK
3peHus] Ha PaccMaTPUBAEMYIO
nH(pOpMaIuio, BBIpAXaTh U
apryMEeHTUpPOBaTh CBOIO TOUKY

[Tap.30




MPOTEKAIOILIUX C
YYaCTHEM ILETOYHBIX
METAaJJIOB M UX
COCIMHEHU N

40

Oo6mas
XapaKTePUCTHKA
aneMeHToB |1A-
TPYIIIBI

Oobmas
XapaKTepUCTHKA
3JIEMEHTOB IHA-Tpynmst
Okcuapl M THOAPOKCUABI
IeI0YHO3EMENTbHBIX
METAJJIOB, WX TMONy4YeHHE,
CBOIICTBA, IIPUMEHECHUE.
Baxneitmme conm
IIEI0YHO3EMENTbHBIX
METaJIJIOB, UX 3HAu€HUe B
JKUBOU U HEKUBOW MPUPOJIE
U B OKU3HH 4YeJOBeKa.
Kap6onatsr "
THIIPOKapOOHATHI KaJIbIIHS.
Hdemoncrpanmn  Okpacka
IUIAMEHH  COEIUHEHHSIMH
HIeJI0YHO3EMENBHBIX
METaJUIOB. lNamenne
HU3BECTHU BOIOU
JladopaTopHbIii onbIT 38.
ITonydyenne  M3BECTKOBOM
BOJIBI ¥ OTIBITHI C HEH

Ob6vsicHAmMb STUMOIIOTHIO
Ha3BaHUA I'PYIIIBL
«ICTI0OYHO3CMCIIBHBIC
METAaJlJIbD>

Lasamp o0mIyI0
XapaKTepUCTUKY
anemeHToB || A-rpymmbt
T0 MX MTOJIOKEHHIO B
13(0),¢C)

Xapaxmepuszosamo
cTpoeHwue, GpU3NIecKue u
XUMHYCCKHUE CBONCTBA
ICJIOYHO3CEMCECIIbHBIX
METAJIOB B CBETE
00111€T0, 0COOEHHOTO U
CAUHUYHOT' O

Ilpedckazvisams
¢duzndeckue u
XUMHUYECKHE CBOICTBA
OKCHJIOB ¥ THJIPOKCHJIOB
anemenToB || A-rpymmst
Ha OCHOBE HX COCTaBa U
CTPOCHHUS U
noomeepicoams
MPOTHO3BI YPaBHEHHUSIMU
COOTBETCTBYIOIINX
peakiuit

IIposooums pacdeTs 110
XUMHUYECKUM (HopMyJIaM H
YpaBHEHUSIM peaKIn,

3peHUs
JIngHocTHBIE: POpMUPOBAHIE
TOOPOCOBECTHOTO OTHOIIICHHS
K  YYCHHIO WU  yMCHHUSA
YIIPaBIATh cBoel
[I03HABATEJIbHON
JIESITSIIbHOCTBIO

02.02

[Tap.31




MMPOTCKAMIIUX C

y4acTueM
[IEIOYHO3EMENTbHBIX
METaJIJIOB U UX
COETMHEHU
41 XectkocTb BOIBI KécTKOCTb  BOJBI: Ucnonssyerc | 04.02 [Tap.32
U CTIOCOOHI ee BPEMCHHAsE M TOCTOSIHHASI. ObvbAcHamb IOHATHE aq
yCTpaHCHHS Crioco0Obl yCTpaHCHHUS (GKECTROCTE BOARD 060pyz0BaHH
BPEMCHHOH KECTKOCTH. | Paznuyamb BpeMEHHYIO 1 e Touxku
Crioco0sr _ YCTpaHCHWS | [OCTOSHHYIO KECTKOCTh Pocra:
HOCTOSHHOM  KECTKOCTH. | pospI
Honutel. EdymiTHMeﬂH
JleMOHCTpaLHH Ilpeonacams criocoOBI HHBIN
Tosyuenne sxkecTkoil Bogpl | YCTPAHCHHS HKECTKOCTH KOMILJIEKC
B3aUMOJIEHCTBUEM BOJBI
YTICKHCIIOT0 rasa Y1 ITposooums, nabnooams
M3BECTKOBOI BOZBL. | 4, onucsieams
YcrpaHeHHe  BPEMEHHOM | y oo o
KECTKOCTH BOMBI | sy criepHMeHT ¢
KHIBTICHICM 1 cobmonennem npasun Th
n00aBJIeHUEM COJIBI.
YcrpaHeHue  MOCTOSAHHOM
KECTKOCTH BOJIBI
n00aBJIeHUEM COJIBI.
HNoHuTbl W mpuHIMI UX
neiicteus (BuneodparMeHT)
42 AJTFOMHHUI U ero CoeauneHus Xa IMo3HaBaTeabHBbIE: 09.02 [Tap.33
COCIUHCHHUS ATIOMUHHS B MPUPOJIE. PAKMEPUI06AINL HCII0JIb30BaTh 3HAKOBOE
Xumudeckue cBojicTBa | MOMHHHIH IO CTO MOJICTTUPOBaHUE,
amomunus. Ocobennocty | TOTOKCHHIO B TICX3 OCYIIECTBJISATh CpaBHEHHUE,
OKCHAa M TUAPOKCHAA | Onucwléamb CTPOCHHE, KIaccu(UKaIMoo,  CO3/1aBaTh
QATFOMUHHS KaK | (psuueckue u 0000IIeHNs,  yCTaHABJIMBAThH
aM(OTEPHBIX COCTUHEHHU. | xpMHUYeCKHE CBOMCTRA AHAJIOTUU, JeNIaTh BBIBOJIBI,
Baxneiimne COJM | amoMHHUS, TOATBEPXKIAs CTPYKTYpUPOBATh
aJTIOMUHUA (xzmopun, | px COOTBETCTBYIOLIUMHU HHpOpMALHIO
cynbdar). PeryasituBHble:




JemMoHcTpanuu

Komnexkmus TIPUPOTHBIX
COCOUHCHMI aTFOMAHMS.
BuneodparmeHTs H
caaiapl «OKCU aTFOMUHHUS
1 €ro MOAN(PUKAIIAI.
[Momyuenue amdorepHOro
TUAPOKCUIA ATIOMHUHUS U
HCCIICJOBAHUE €0 CBOMCTB.

YpaBHEHUSIMU PEAKIUH

Obvachams
JIBOMCTBEHHBIN XapaKkTep
XUMHYECKUX CBOMCTB
OKCHJA U TUAPOKCHIA
AITIOMUHUA

Konxpemusuposamy
JIEKTPOIUTHYECKOE
MOJIy4EHUE METAJUIOB Ha
IpUMepe MPOU3BOJICTBA
TIOMUHUS

Yemanasnusame
3aBHCHMOCTE 00J1acTel
MIPUMEHEHUS ATFOMHUHUS 1
€ro CIIJJABOB OT CBOMCTB
JTHX BEIIECTB

IIpo6ooums pacueTsl 1o
XUMUYECKUM QopMyiaM U
YPABHEHUSM PEAKLIUH,
MIPOTEKAOIIUX C
Y4acTHEM aJTIOMUHUS H
€ro COeAMHEHUHI

43-44

Kemes3o u ero
COEIMHEHUS

OcobeHHocTH
CTPOGHHSI aTroMa Kele3a.
Kenezo B pHUpOJIE.
Baxneiimne pyasl xenesa.
Oxkcuapl W THIPOKCHUIBI
xeneza(ll) wu xenesa(Ill).
Comn xenesa(ll) u
xene3a(lll). OOnapyxenue
MOHOB KaTHOHOB JKejie3a B
pacTtBope. 3HavcHMe
COEJIMHEHUI JKelesa.
JlaGopaTopHble  ONBITHI

Xapaxmepuzosamo
[IOJIOXKEHUE JKelle3a B
TIICXD u ocobeHHOCTH
CTPOEHHS €r0 aToMa

Onucvlgamsb CTpPOCHUE,
(msnueckue u
XUMHUYECKHE CBOWCTBA
kKeJe3a, HOATBEPKAA UX
COOTBETCTBYIOUTIMH
YPABHEHUSIMU PEAKLUI

(hopMyTUpoOBaTh 1ETH YPOKa U

CTaBUTH 3a1a4H,
HEO0O0XO0 MBI IS ee
JOCTYKEHMS, IJIAHUPOBATH
CBOIO ESITENBHOCTE u
[IPOrHO3HPOBATH ee
pe3ynbTaThl;  paboTath B
COOTBETCTBUU c

MIPEIUIOKEHHBIM  AJITOPUTMOM,
CBEpATh CBOM JEUCTBUA C
LEJIBIO

KoMMmyHHnKkaTHBHBIE:
CTPOUTh peueBbie
BbICKa3bIBaHUA B yCTHOﬁ
dopme, BecTH JHANIOr U
Y4acTBOBaTbh B JUCKYCCHM AJIS
BBISIBJICHUA Pa3HbIX TOUYCK
3peHusl Ha paccMaTpUBaeMylo
nH(pOpMAIUIO, BBIPAXATH U
apryMEHTUPOBATh CBOIO TOUKY
3peHust

JInyHocTHBIE: PopMUPOBaHKE
I0OPOCOBECTHOI'O OTHOIICHUS
K YYEHHIO 5 YMEHUA
YIPABJIATH cBoel
MI03HaBATENLHON
JESTENbHOCTBIO

11.02

16.02

ITap.34




39. [Homyuenue
ruapokcuaoB xeneza (1) u

ObwscHamb HallMUne

() ABYX TCHETHHECKHX PALOB
40. KauecTBeHnsle coem;IP exmii xemesa Fe
peaKIMH ~ HA  KATHOHBI | ° Fe
KEIe3a Yemanasnusameo
3aBUCHMOCTb 00JIacTei
MPUMEHEHUS JKele3a U
€r0 CILIaBOB OT CBONCTB
ITHX BEIECTB
Ilposodumv, nabarwoame
U onucwvl8amo
XUMUYECKAN
IKCTIEPUMEHT C
coOronenrem npasui Th
1Iposodumps pacdeTsl 1Mo
XUMHYECKUM QopMyiaM U
YPaBHEHHUSM PEaKIHi,
MPOTEKAMOIIHX C
y4acTHEM JKelie3a U ero
COEIUHEHUN
45 Kopposus Kopposus ObrscHsmb ToHATHE ITo3HaBaTe/bHBIE: Hcnons3yerc | 18.02 ITap.35
METaJJIOB U XUMHYECKast " HCIIOJIb30BaTh 3HAKOBOE | g
CIOCOOBI 3aIUTHI | AICKTPOXUMHUYECKASL. «KOppO3H» MOJICTTMPOBAHUE, 06OpyIOBaHH
OT Hee. 3ammra  METAWIOB  OT | Pysiuuams XUMHICCKYIO OCYIIECTBIISTH CPaBHEHHUE, | o Touku
WHCTpYKTaX M0 | KOPPO3HH. ¥ SNEKTPOXHMHUUYECKYIO KIACCH(UKALMIO,  CO3/aBATh | p ocTa:
Th JdemoHcTpauuu KOPPO3HIO 0000IIeHHsI,  yCTaHABJIMBATH :
Komnekmus  «Xumudeckue AHANOTMH, JeNaTh BBIBOABL | 0 o AMCIH
HUCTOYHUKHU Tokay | Amocmpuposams CTPYKTYypHPOBATh HHBIN
pe3yabTartel  jmTenpHoro | MPUMEPaMu MOHATHA uHpopmanuio KOMILICKC
AKCIICPUMEHTA no | «KOppo3us», PeryasiTuBHbIE:
U3yYCHHIO Koppozun | XUMHUICCKA KOPPO3USD , | hopMyamupoBaTh 1€l ypoKa U
CTaJIbHBIX U3JIEUN B | «JJICKTPOXUMHIECKAA CTaBUThH 3a71a4u,
3aBUCUMOCTH OT ycjoBuii | KOPPO3UA» HEOOXOAUMBIE TUTS ee
HPOIECCOB JIOCTH)KEHHS,  IUIAHHPOBATh

Xapaxmepuzosamo




CHOCOOBI 3aIIUTHI CBOIO JESITeNbHOCTh u
METAJIOB OT KOPPO3UHU MPOTHO3MPOBATh ee
46-47 | Meraiuisl B Meraluisl B IPUPOJIE: B pesyNbTaTel, - paGoTath B 25.02 [Tap.36
—— CBOBOIHOM BHJIE H B BIIE Knaccugpuyuposamo COOTBETCTBHU c
TosTHe o coemHenHit. [ToHATHE 0 (dhopmbI PUPOHBIX MPE/UIOKCHHBIM - aITOPHTMOM, 02.03
MeTanTypriu’ Mmeramtyprim. USpHas COCAMHEHHI METaNJIOB CBEpSTH CBOM JICHCTBHA C
HUBCTHAA METAJUTYPIHA. Xapaxmepuzosambo ieoﬂ;a)ﬁyﬂnx ATHEHBIE:
Hupomeramnyprus, o01mue crnocoOsl )
TuApOMCTaJLTY pTHS, MOJyYE€HUS] METAJIJIOB CTPOTH pequHS
SNEKTPOMETANTYPIHAL. BBICKA3bIBaHHs B  YCTHOHU
JloMeHHBII TTporiecc. Kouxpemusuposame bopme, Becrm mmanor u
TepepaGoTia ayryHa B CII0COGbI IIOTyYCHHS y4acTBOBATh B JAWUCKYCCHHU JUIS
CTATIB. DeKTPONKS METAIUIOB [IPUMEPAMH 1 BBISIBJIGHHS ~ Pa3HBIX  TOYEK
pacIuIaBoB. YpPaBHEHUSIMU PeakUuil ¢ 3pCHUA Ha paccMaTpuBaCMylo
COCTABJICHHEM WHPOPMALIMIO, BBIpAXKATh U
AJIEKTPOHHOTO OanaHca apryMEHTUPOBATh CBOIO TOUKY
3peHuUst
JlnuHocTHBIE: POpMUPOBaHUE
JIOOPOCOBECTHOTO OTHOIICHUS
K  YY4ECHHIO W  yMEHHUsS
YIPABJIATH cBoel
MIO3HABATEIILHOM
JeSTeITbHOCTHIO
48 O6001IeHNE VYpok-yrpaxkHeHwe ¢ | IIpoBoauTh otieHKy | TTo3HaBaTeabHbIE: 04.03 [Tap.28-
3HAHWH 10 TeMe | HCHOJIB30BaHUEM COOCTBEHHBIX JOCTHKEHHH | MCIOJIb30BATh 3HAKOBOE 36
«Mertatbny CaMOCTOSTEIBHON B YCBOSHHH TEMBI MOJIETTHPOBAHUE, TOBTOP
pabothl 1o BeIMONHEHHIO | KoppekTupoBaTh CBOM | OCYUIECTBIISITh CpaBHEHHE,
NPOBEPOYHBIX  TECTOB, | 3HAHHUS B COOTBETCTBHU C | KIACCU(HKALMUIO,  CO3JaBaThb
3aJaHUi ¥ yIPOKHEHUH | IIAHUPYEMbBIM 0000IIeHHs,  yCTaHABIUBATb
pe3yabTaToOM aHaJIOTHH, JeJaTh BBIBOJEI,
[ony4ars XUMHUYECKYIO | CTPYKTYpHUPOBATh
nHPOPMALIUIO u3 | nHQOpMAaIHIO
Pa3IMYHBIX KCTOYHHKOB PerysisiTHBHBIE:
[pencraBisate (dbopMynupoBaTh 1ENb YpoKa H
nHPOpPMALIMIO [0  TEME | CTAaBHUTh 3aj1a4H,
«MeraJuiby B BUJE | HEOOXOIUMBIE JUIst ee




Ta0JIUI, CXEM, OIOPHBIX
KOHCIIEKTOB, B TOM YHUCIIE U
¢ npumenenuem KT

JOCTYKCHUS, MTAHUPOBATH
CBOIO JIESITENTBHOCTh u
MIPOTHO3UPOBAThH ee
pe3yabpTaTel;  paboTath B
COOTBETCTBHU c

IIPEIUIOKECHHBIM ~ QJITOPUTMOM,
CBEpATH CBOM JCUCTBHA C
LEJBIO

KoMmyHHKaTHBHBIE:
CTPOUTh peueBbie
BbICKa3bIBaHUA B yCTHOﬁ
dbopme, BecTm mMaANOr W
Y4acTBOBaTh B JUCKYCCHM AJIS
BBISAIBJICHUA Pa3HbIX TOUYCK
3pEHUs] Ha paccMaTpUBAEMYIO
nH(pOpMaIUIO, BBIPAXATH U
APTYMCEHTHUPOBATL CBOIO TOYKY
3peHuUst

JInyHocTHBIE: PopMUpOBaHKE
I0OPOCOBECTHOI'O OTHOIICHUS

K YUYCHUIO 51 YMEHHUS
YIPaBIATh cBoeit
[MO3HABATEILHOM
JEeSITETBHOCTBIO
49 Konrtponbhas padora Ne 3 o reme «MeTtaibn 09.03
JlaGopaTtopHbiii npakTuKyM (7 4)
50 [IpakTuueckas CBoiicTBa KHCIIOT, Ymems obpamatscs ¢ Ilo3HaBaTebHBIE: 11.03
paborta Ne 1 OCHOBAHW, OKCHUIOB U 71a00paTOPHBIM CaMOCTOSITEITEHO TIPOBOINTH
Penrenue coJIel B CBETE TEOPHH 000pyZI0BaHHEM H HAOJIIO/ICHUS,_UCTIONIb30BATh
AKCIEPUMEHTATb | DIIEKTPOJIUTHUYECKOM HarpeBaTelIbHBIMH 3HAKOBO-CHMBOJIMYECKUE

HBIX 3a]a4 110
TEeME
«DNEKTPOIUTHYE
cKas

OUCCOLMALMU U
MIpeCTaBIeHUH 00
OKHCIIUTEJIbHO-
BOCCTaHOBUTEIIBHBIX

npudopamMu B
COOTBETCTBHH C TIPaBUIAMH
TEXHHUKHU 0€30MMaCHOCTH
Habnooams u onucvieams

CPEICTBA ISl PACKPBITHS
CYILIHOCTH MPOIIECCOB,
yCTaHABIMBATh aHAIOTHH,
(hopMyITMPOBAThH BHIBOJBI




JUCCOLIUALIS
NHcTpykTax no
Tb

peaxImsax

CBOICTBA DJICKTPOJIUTOB
Dopmynuposams BHIBOJIBI
10 pe3yNbTaTam

PeryasiTHBHbIE: TTAHUPOBATh
CBOIO JICATENILHOCTh U
MPOTHO3UPOBATH €

MIPOBEICHHOTO PE3yIbTaTHI, BHIIOIHATh
JKCHEPUMEHTA 3aJaHus 10 ONPEACICHHOMY
51 [IpakTuyeckas ConsiHast KHCIIOTa KaK QITOPUTMY, CPAaBHUBATh 16.03
pabota Ne 2. CHUJIBHBINA DIIEKTPOIIHT. Yaems obpamatses ¢ pe3yABTaTHI C ATAIIOHOM, IIPU
N3yuenue TunuyHele peakuuu 11a00paTOPHbIM HEOOXOIUMOCTH
CBOWCTB COJISTHOM | KUCIIOT, XapaKTepHBIE IS 0bopyoEaHIeM 1 KOPPEKTUPOBATh OLINOKH ,
KHCIIOTBI COJISTHOM KHCIIOTHI: HarpeBaTe/bHbIMHU CaMOCTOSITEIbHO OOPMIISIT
HNHctpykTax no B3aUMOJICUCTBHUE C npuGopamu B OTYeT
Th METaJlIaMi, OCHOBHBIMU U COOTBCTCTBHH C KoMMyHMKATHBHBIE:
aMOTepHBIMH OKcuaamy, | | PABHIaMA Tb CTPOUTH pEUEBbIC
OCHOBaHUSIMH U Habriodans CBONCTBA BBICKa3bIBaHMSI B YCTHOU H
amM(pOTEepHBIMHU JEKTPOITHTOB H MUCBMEHHOH Qopme; paboTaTh
THIIPOKCUIAMH, COJISIMU. IIPOMCXOISIINX C HUMH B IpYIIIE ISl JOCTHKEHUS
KauecTBennas peakiuist Ha | gpieHHU LEJIN; CTPOUTH dPPEKTHBHOE
XJIOPUI-UOH B3aWMO/JICHCTBUE C YUHUTEIIEM U
Habniooame u OJTHOKJIACCHUKaMH
onuceleame peaKIUU C JInuHocTHBIE: (OPMUPOBAHHUE
Y4aCTHEM SJICKTPOJINTOB II03HABATEJILHOIO HMHTEpeca K
Dopmynuposams BeBOTEI | 1Y TCHHIO XHMHH,
110 pe3yIHTATaM (dbopmupoBaHue YMEHUS
MPOBEICHHOTO TPaMOTHOTO  OOpareHus ¢
JKCTIEpUMEHTA BEIECTBAMH B ObiTy W
XMMUYECKOH J1a00paTopuu
52 [IpakTuueckas CepHast KMCIIOTa KaKk Ilo3HaBaTeJIbHBIE: 18.03
pabota Ne 3. CHJTBHBIN DJIEKTPOIHT. Ymems obpamathCs ¢ CaMOCTOSITETTLHO TIPOBOIUTH
Uzyuenue Tunu4nble peakuuu 11a00paTOPHbIM HaOJII0ICH U, NCTIOJIb30BaTh
CBOHCTB CEPHOM | KUCIIOT, XapaKTepHBIE IS 000py10BaHHEM 1 3HAKOBO-CHMBOJIMUECKHUE
KHUCJIOTBI pa36aBiIeHHOM CepHO HArpeBaTCIbHBIMMU CpenCTBa ISl pACKPbITUS

HNHcTpykTax no
Tb

KHCJIOTBI: B3aUMOJIeHiCTBHE
C MeTaJUIaMH, OCHOBHBIMH
u ampoTepHBEIMH
OKCHJIAMU, OCHOBAHUSIMHU U
aM(OTepHBIMHU
THJIPOKCUIAMH, COJISIMU.

npudopamMu B
COOTBETCTBHH C
npaBunamu Th

Habnrwooams cBOMicTBa
3JIEKTPOJIUTOB U

CYIIHOCTH TIPOLIECCOB,
yCTaHABIMBATh aHAIOTHH,
(hopMyTHpPOBATH BHIBOIBI
PeryJIsiTHBHBIE; MJIAHUPOBATH
CBOIO JICATEIBHOCTD U
IIPOTHO3HPOBATH €€




KavecTBennas peakuus Ha
cynbbaT-noH

MPOUCXOISIINX C HUMHU
SIBJICHUN

Habmooams u
ONUCLIBAMb PEAKIINU C
YYaCTHEM 3JICKTPOJIHUTOB

Dopmynuposams BHIBOJIBI
0 pe3yJbTaTam
MIPOBEIEHHOTO
JKCIIEpUMEHTa

Pe3yIbTaTHI, BHIIOIHATh
3aJIaHus 110 OIIPEIEIICHHOMY
aNrOpUTMY, CPAaBHUBATh
PE3yABTATHI C STAJIOHOM, TIPH
HE00XOUMOCTH
KOPPEKTHPOBATH OITHOKH ,
CaMOCTOSITEIBHO OOPMIISITD
OTYeT

KoMMyHHKATHBHBIE:
CTPOUTH PEUEBhIC
BbICKa3bIBaHUA B YCTHOI\/'I )41
McEMeHHOU dopme; paboTaTh
B IpyTIIe U JOCTHKEHUS
LEJIN; CTPOUTH dPPEKTHBHOE
B3aHMOI[CI7[CTBH€ C YUYUTCIIEM U
OJTHOKJTACCHUKaMHU
JlnuHocTHBIE: POopMUpOBaHUE
MO3HABATENIFHOTO HHTEpeca K
M3YYCHUIO XUMHAH,
(hopmupoBanue YMEHHS
rPaMOTHOTO  OOpamieHust ¢
BelleCTBAMH B OBITY H
XUMHYECKOH 1TabopaTopuu

53

ITpakTnueckas
pabota Ne 4,
[Tonyuenue
aMMHaKa u
W3y4EHHUE ero
CBOICTB
WHcTpykTax mo
Tb

[Nony4enue, cobupanue u
pacro3HaBaHHE aMMHUAKa.
HW3yueHne pacTBOPUMOCTH
aMMHaKa B BOJIe U
XapaKTEpUCTHUKA OCHOBHBIX
CBOJCTB rujipaTa aMMHaKa.
KauecTBeHHas peakiyst Ha
KaTHuOH aMMOHUSA

Honyuams, cobupams u
PACnO3HABANb AMMHAK

Ymems obpamarbes ¢
71a60pPaTOPHBIM
00opyoOBaHUEM U
HarpeBaTeIbHBIMU
npudopamMu B
COOTBETCTBHU C
npaBunamu Th

Habnrooams u
onucvléams XUMHUYIECKUI
SKCIEPUMEHT

ITo3HaBaTedbHBIE:
CaMOCTOSITEIHLHO IPOBOINUTh
HAOJIO/ICHUS, UCTIOJIb30BATh
3HAKOBO-CHMBOJHUECKHUE
CPEJICTRA JIsl PACKPBITHS
CYITHOCTH TIPOIIECCOB,
yCTaHABIMBATh aHAIOTHH,
(hopMyTHpPOBATH BHIBOIBI
PeryJIsiTHBHBIE; MJIAHUPOBATH
CBOIO JICATEIBHOCTD U
[IPOrHO3UPOBATH €€
pe3yJIbTaThl, BHITOJIHATh
3aJIaHus 110 OIPEJIEIICHHOMY

23.03




Dopmynupoeams BHIBOJBI
10 pe3yNbTaTam
MPOBEACHHOTO
SKCIEPUMEHTA

Compyonuuams B
npouecce yueOHOro
B3aUMOJEUCTBYS IpU
paboTe B rpynmax
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[Ipaktuueckas
pabota Ne 5.
[Tonyuenue
YIIIEKHUCIIOTo ra3a
U U3YYEHHE €TO
CBONCTB
HNHctpykTax no
Tb

[lomyuenue, cobupanue u
pacro3HaBaHue
YIIIEKHUCIIOTO rasa.
N3yuenue pactBOpuMOCTH
YTIIEKUCIIOTO ra3a B BOJIE U
XapaKTepUCTHKa
KHCIIOTHBIX CBOWCTB
YTOJIbHOW KUCJIOTBHI.
KauecTBennast peaxius Ha
KapOoHaT- 1
THJIPOKapOOHAT-HOHBI

THonyuams, cobupams u
pacnosnasams
YIJIEKUCIHBIN Ta3

Ymems oOpamarscs ¢
nabopaTopHbIM
o0opynoBaHUEM U
HarpeBaTeIbHBIMU
npubopamu B
COOTBETCTBHHU C
npaBunamu Th

Habnrooamo u
ONUCHIBAMb XAMUYECKAN
9KCTIIEPUMEHT

Dopmynuposams BHIBOJIBI
0 pe3yJbTaTam
MIPOBEIEHHOTO
JKCIIEpUMEHTA

Compyonuuams B
MporLecce y4eOHoro
B3aUMO/JIEUCTBUS MPU
pabote B rpynmax

ITOPUTMY, CPABHUBATh
Pe3yIbTaThI C 3TATOHOM, TIPH
HE00XOUMOCTH
KOPPEKTHPOBATh OIINOKH ,
CaMOCTOSITEITEHO 0(DOPMIISITH
OTYEeT

KoMMyHHUKATHBHBIE:
CTPOUTH peUeBbIC
BBICKA3bIBaHMS B YCTHOH H
MCEMEHHOHN opme; paboTaTh
B I'pynne ajid JOCTUXXCHUA
Lew; CTpouTh 3 dexTruBHOE
B3aMIMOICHCTBHE C YUHUTEIEM U
OJTHOKJIACCHUKAMH
JlnuHocTHBIE: POopMUpOBaHUE
MMO3HABATENIFHOTO WHTEpeca K
HU3YUCHHUIO XUMHH,
(dhopMupoBaHue YMCHHS
rPaMOTHOTO  OOpamieHust ¢
BelleCTBAMH B OBITY H
XUMHUYECKOI TabopaTopuu

25.03
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[IpakTnueckas
pabota Ne 6.
KectkocTh BOABI
Y cIocoOBI ee
yCTpaHEHUs
HNHcTpykTax no
Tb

[Tonmydenue KeCTKOW BOJIBI
B3aUMOJCHCTBHEM
YIJIEKUCIIOTO ra3a u
HM3BECTKOBOM BOJBI.
YcrpaHneHue BpeMeHHOU
JKECTKOCTH BOJBI
KHAISTYEHUEM U
J00aBIEHHEM COJIEI.
YcrpaHneHue nocTosHHON
JKECTKOCTH BOJBI
J00aBIEHUEM COJIEI.
HcneiTanne JKeCTKOH BOJIBI
pacTBOPOM MbLIA

Ionyuams, cobupams u
pacno3znaéamo
YTIIEKUCIIBIH ra3

Ymemw oOpamarscs ¢
J1a00paTOPHBIM
000pyIOBaHUEM U
HarpeBaTeIbHBIMU
pudopamMu B
COOTBETCTBHUU C
npaswiamu Th

Habnooams u
OnUCHIBAMb XUMUYECKHAI
JKCIIEPUMEHT

Dopmynupoeams BEIBOABL
10 pe3yJbTaTam
MIPOBEICHHOTO
JKCHEpUMEHTA

Compyouuuamo B
porecce y4eOHoro
B3aUMO/ICHCTBUS MPH
paboTe B rpynmnax

56

ITpakTnueckas
paborta Ne 7.
Pewenue
3KCIIEpUMEHTANb
HBIX 3a/1a4 110
Teme «MeTamib
HNHcTpykTax no
Tb

Pemenne
SKCIEPUMEHTAJIBHBIX 3a/1a4
Ha pacro3HaBaHue H
MOJy4YeHHE METAUIOB U HX
COEIMHEHU N

OKCIEPUMEHTATEHO
uccnedosams CBOMCTBA
METaJIJIOB U UX
COEIMHEHHH, pelaTh
SKCIEPUMEHTAIbHBIC
3aJ1a4M [0 TeMe
«Mertamb»

Ymems obpamatbes ¢
71a60pPaTOPHBIM
obopymoBaHUEM U
HarpeBaTeIbHBIMU

ITo3HaBaTeJIbHbIE:
CaMOCTOSITEIBHO IIPOBOIUTH
HaOJII0ACHNSI,_ UCTIOJIb30BaTh
3HAaKOBO-CHMBOJIHUYECKHUE
CpeACTBa ISl PACKPBITHS
CYIIHOCTH IIPOLIECCOB,
yCTaHaBIUBATh aHAJOTHH,
(hopMynHpOBaTH BHIBOABI
PeryasiTuBHbBIE: INIAHUPOBAThH
CBOIO JCATEIILHOCTD U
MIPOTHO3UPOBATH €€
pe3ybTaThl, BHIIOIHATh
3aJaHus 10 ONPEACICHHOMY
ITOPUTMY, CPABHUBATh
PE3yIABTATHI C ATAIOHOM, TIPH
HE00XOTUMOCTH
KOPPEKTUPOBATh OIIHOKH ,
CaMOCTOSITEIbHO OOPMIISIT
OTYEeT

KoMMyHHKATHBHBIE:
CTPOUTH peUeBbIC
BbICKa3bIBaHUS B YCTHOH 1
MMChMEHHOHN dopMme; paboTaTh
B TPYIIIE JUISl TOCTHKECHUS
LEJIN; CTPOUTH dPPEKTHBHOE
B3aMMOJICHCTBHUE C YUUTEIIEM U
OJTHOKJIACCHUKAMH
JlnuHocTHBIE: GopMUpOBaHUE
MO3HABaTEJILHOTO HHTEpeca K
H3YyUYCHHIO XHUMUH,
(hopmupoBaHHe YMEHUS
IrpaMOTHOTO 00paleHus C
BEIIECTBAaMHU B OBITY U
XUMHYECKOH 1abopaTopuu

26.03

30.03




npubopamu B
COOTBETCTBHU C
npaswiamu Th

Habnooams u
onucwléams CBONCTBA
METAaJUIOB U UX
COCIMHEHU I

Dopmynuposams BHIBOJIBI
10 pe3yJbTaTam
MIPOBEICHHOTO
JKCIIEPUMEHTA

Compyonuuamo B
mpoliecce yaeOHOro
B3aUMOJEUCTBUS IPU
paboTe B rpynmax

XuMuUS H OKpYy:Kawomas cpeaa (2 9)

S7

XUMUYeCKUH
COCTAaB IJIAHEThI
Sems
HNHcrpykTaxk no
Tb

Crpoenne 3emnu:
SIpO,  MaHTUS, 3€MHasd
KOpa, HUX  XHAMHUYECKHU
coctaB. Jlurochepa u eé

XAMHYECKUH COCTaB.
MuHepaibl. Pynel.
Ocanounsle TTOPOJIBI.
ITone3nsie HCKOITaeMEIE.
XuMHUUeCcKnit COCTaB

ruapochepsl. XUMHUIECKUI
COCTaB aTMOC(EpHI.
JdeMoHcTpanuu
BuneodparmeHTst u
clanabl «CtpoeHne
3eMiu U €€ XUMMUYECKUuH
coctaBy. " Komirekusa
MHHEPAJIOB W TOPHBIX

Hnmeepuposams
CBEJICHHS 110 (PU3MUECKOM
reorpauu B 3HAHUS O
XUMHYECKOH
OpraHHU3aIMU TUTAHEThI

Xapaxmepuzosamo
XUMHMYECKUN COCTaB
re0JIOrHYECKUX 000JI0UEK
3emin

Paznuuams Munepansl 1
TOpHBIE TIOPOIBI

PeryjassTHBHBIC
dopMyIHpoBaTh LIETh YPOKa U
CTaBUTh 3a/a4H,
HEOOXOIMMBIE IS €€
JIOCTHKEHHUS, TUTAHUPOBATh
CBOIO JIESATEIBHOCTD U
MIPOTHO3UPOBATH €€
pe3yIbTaThl

ITo3HaBaTeJdbHBIE

CTpouTh TOTHYECKHE
paccyXIeHus, yCTaHABIUBATh
NPUYUHHO-CIIEICTBEHHbBIE
CBSI3H, IOHUMATh,
CTPYKTYPUpPOBAThH U
HUHTEPIPETUPOBATH
nH(pOopMaIuIio,

01..04

[Tap.37




MOPOI. Kommexus
«Pynabl MeTaIIOBY.
JlabGopaTopHblii  ONBIT
41. 3yuenue rpanuta

58

Oxpana
OKpY>Karolen
CpeJbl OT
XUMHUYECKOTO
3arps3HEHUS

HcTouynnkn XHMHUYECKOTO
3arpsi3HEHUST OKpYXKarolei
Cpebl. I'mobanbHbIC
JKOJIOTHYECKUE TPOOJIEMBI
YeII0BeYeCTBa!

MTapPHUKOBBIH ¢ dexT,
KUCJIOTHBIC JOXK]IH,
030HOBBIE JBIPBI.
MexayHaponHoe
COTPYJIHHUYECTBO B 00JIACTH
OXpaHbI OKpYyXaroei
cpemsl 0T  XHMHYECKOTO
3arps3HCHHUSL. «3enénas
XUMUA».
JdemMoHcTpauuu.
BuneodparmeHTst "
cmaiinpl  «['moOanbHBIE
JKOJIOTHYECKHUE
poOIEMBI
YEeJI0BEYECTBAY.
JlaGopaTopHblii  ONBIT
42. N3yuenue

MapKUPOBOK Pa3IMYHBIX
BUJIOB IIPOMBILIJIEHHBIX U
MPOJAOBOJILCTBEHHBIX
TOBapoOB

Xapaxmepuzosams
HMCTOYHUKH XHUMUYECKOTO
3arpsi3HEHUs
OKpY>Karollel cpenbl

Onucvigams TI00ATBHBIE
9KOJIOTUUECKHE
MPOOJIEMBI, CBS3aHHBIE C
XUMHYECKAM
3arpsi3HEHHEM

Ilpeonacams iytH
MUHHMHU3AIAN
BO3JICHCTBHSL
XHMHYECKOTO
3arpsi3HEHHS Ha
OKPY>KaIOIIlyI0 Cpey

IIpusooums puMepbl
MEXIyHapOIHOT'O
COTPYJHHYECTBA B
00J1aCTH OXpaHbI
OKpYy>Karolei cpeasl

NPEACTABICHHYIO B
CXEMaTUYHOM BHJIE
KoMMYHHMKATHBHbIE
Ctpouth peyeBbie
BBICKA3bIBaHMS B YCTHOM H
MMHUCBMEHHOU (hopme,
apryMEHTUPOBATh CBOIO TOUKY
3peHus

JIMYHOCTHBIE
dopMupoBaHUE
M03HABATEILHOTO HHTEPECa K
M3YYEHUIO XUMHU, MOTUBAITH
YYaIuXxcs Ha TMOy9IeHHE
HOBBIX 3HAHUM

13.04

[Tap.38

O000menne 3HAHKUI 0 XMMMH 32 KyPC OCHOBHOM IIKO0JIbIL. [Toaroroeka k OCHOBHOMY rocy1apcTBeHHOMY IK3aMeHy (6 1)




59 Bemectra Crtpoenue aroma B | IIpedcmasnamo
COOTBETCTBUH ¢ | madopmario o Teme «I13
nojoxkenueM xumudeckoro | u IICXD J[.M.MenueneeBa
sJeMeHTa B | B CBETE TCOPUHU CTPOCHUS
[Teprnomndeckoii cucTeMe. | aToMa» B BHAE TaOJHII,
Crpoenne BEIIEeCTBA: | CXEM, OTIOPHBIX
XUMUYECKass  CBSI3b M | KOHCIIEKTOB, B TOM YHUCJIE C
KPUCTAJUIMYECKUE NIPUMEHEHUEM CPEJICTB
PEIIETKH. 3aBucumocts | UKT
CBOICTB 00pa30BaHHBIX | BbinoaHams TECTOBbIC
sJIeMEHTaMHU MPOCTHIX | 3aJaHUS IO TEME
BEIIECTB (meramnoB, | /Ipeocmasnamo
HEMETAIIOB, OJArOpOJHBIX | HHPOPMAIIHIO 110 TeMe
ra3oB) OT  TOJIOKEHUS | «BHIIbI XUMHUECKO CBSI3U
2JIEMEHTOB B | U THIIBI KPUCTATMIECKUX
[lepuonnueckoit cucrteme. | pemeTok. Bzaumocss3p
Tunonorus CTPOEHUS U CBOMCTB
HEOPraHMYECKUX BEIICCTB, | BEIIECTB)» B BUJIE TAOJIHII,
JeJIeHHe WX Ha KIACChl W | CXEM, OTIOPHBIX
rpynmsl. [IpencraBureny. KOHCIIEKTOB, B TOM YHCJIE C

MIPUMEHEHHEM CPEJICTB
UKT

60 XUMHUYECKUE [Ipuznaku wu ycnoBus | Ilpedcmasnamo

peakIu MPOTEKAHUSI ~ XMMHUYECKUX | HH(POPMAIIHIO 110 TeME
peaKIuii. Tunonorus | «Knaccudukarus

XUMHYECKAX peaknui 1o
pa3IUYHBIM  OCHOBAHUSIM.
Peaxkiinu MOHHOro oOMeEHA.
OKMCIIUTEIBHO-
BOCCTAHOBUTEILHBIE
peaKIum.

XUMUYECKUX peaKLUi 1mo
Pa3JIMYHBIM IIPpU3HAKaM» B
BHJIE TaOJIHII, CXEM,
ONOPHBIX KOHCIEKTOB, B
TOM YHCJIE€ C IPUMEHCHHUEM
cpeacts UKT

Xapa1<mepu306amb
OKHCJIIUTCIIBHO-
BOCCTAaHOBUTCIIBHBIC
PCaKIun, OKUCIIUTEIIb U

Ilo3HaBaTeJIbHBIE:
HCIOJIB30BATh 3HAKOBO-
CUMBOJIMYECKHUE CPEICTBRA,
OCYIIECTBIISTh HAOIIOICHHS,
JIeTIaTh BBIBOJIEI,
OCYIIECTBIISTh
KJaccu(puKanuio,
HMHTEPIIPETUPOBATH
nHpOpMaIHIo,
MIPEICTaBICHHYIO B BHJIE
PUCYHKOB U CXEM
PeryJisiTHBHBIE: TJTAHUPOBATH
CBOIO JCATEILHOCTD U
MIPOTHO3UPOBATH €€
pe3y.TII)TaTBI, BBIITIOJIHATH
3aJIaHus 110 OIIPEIEIICHHOMY
aJrOpUTMY, CPaBHUBATH
PE3YJIbTaThI C 3TAJIOHOM, IIPU
HEOOXOIMMOCTH
KOPPEKTUPOBATh OIIHOKH
CaMOCTOSITEIILHO
KoMMyHHKATHBHbIE:
CTPOUTH PeUeBbIC
BbBICKA3bIBAHUA B YCTHOI\/'I n
MUCbMEHHOH opMme; paboTaTh
B IpyTIIe U JOCTHXKEHUS
LIEJIH; BBIPAXKATh U
apFYMeHTI/IpOBaTL CBOHO TO‘IKy
3peHus

JlnaHocTHBIE: (OPMUPOBAHUE
€/IMHOM €CTECTBEHHO-HAay4YHOUH
KapTUHBl MHpa, TIOHUMaHHE

3HAYUMOCTHU €CTCCTBCHHO-
Hay4YHBIX 3HAHWMN JUIA
peIICHUA IMPAKTHYCCKUX

3a1a4, GOpMUPOBAHUE YMEHUS

15.04

[Tap.39

20.04

[Tap.40




BOCCTaAaHOBHUTCIIb

Banucvisamo
ypaBHEHUS
OKHCIIMTEIIBHO-
BOCCTAaHOBUTEILHEIX
peaKkuii ¢ MOMOIIIBIO
METO/1a 3JICKTPOHHOIO
OajaHca

61

OCHOBBI
HEOPraHUYECKOU
XUMUU

XUMHUYECKHE CBOWCTBA
MPOCTHIX BEIICCTB.
XapakTepHble XUMHUYECKUE
CBOICTBa
C0JIe00pa3yIomuUX OKCHIOB,
THUAPOKCHIIOB (OCHOBaHWIA,
KHCIIOT W amM(OTEepHBIX
THJIPOKCHUIIOB), COJICH.

Xapaxmepuszosamuo
o01111e , 0COOEHHBIE U
I/IHI[I/IBI/IILyaJ]I)HI)Ie
CBOMCTBA KHUCIIOT, COJICH
1 OCHOBaHHUI B CBETE
TO/1

Apaymenmuposams
BO3MO>KHOCTb
MIPOTEKaHUs
XUMUYECKUX PEeaKLuil B
pacTBopax
3NEKTPOJINTOB UCXOS
U3 YCJIOBHM

Knaccupuyuposamo
HEOPraHu4yecKue
BEILIECTBA 10 COCTABY U
CBOMCTBaM

IIpusooums puMepbl
MpeACTaBUTENEH
KOHKPETHBIX KJIaCCOB U
IpyNI HEOPTraHUYECKUX
BEIIECTB

IrpaMOTHOTO  oOpaleHus
BelIeCTBAMH B OBITY
XUMHYECKOH JTabopaTopuu

C
u

22.04

[Tap.41

62-63

O060011eHre U cHCcTeMaTU3alHs 3HAHHM, TTOJTyYeHHBIX B Kypce xumuH 8-9 kinacca. KonrponbHas padora Ne 4

27.04

29.04




64

AHanu3 BBINOJIHCHUS KOHTpOHLHOﬁ pa6OTI)I. IlogBeaeHue UTOrOB rojaa

65-68

PesepBHbIi ypok

*
- ypok 47 peanuzanus npoGOpUEHTUPOBOYHBIX MEPOIIPUATHIHA
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