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Padouasi nporpaMma cocTaBjieHa HA OCHOBE:

Ha OCHOBC CDCI[Gp&JIBHOFO rocyaapCTBCHHOT'O 06pa3OBaTeJIBHOFO cTaHaapTa OCHOBHOI'O

ob1ero oopazoBanus (yrBepkaeH npukazom MunoopHayku Poccuu ot 17 nekabps 2010 r. Ne

1897);

B COOTBETCTBUU ¢ [IpumepHOIl 0CHOBHO# 00pa30oBaTEIbHON MPOrpaMMO OCHOBHOTO

obmrero oOpa3oBaHus, 0I00OPEHHON pereHrueM GeaepaTbHOT0 Y4eOHO-METOMIYECKOTO

o0beMHeHus 1Mo obmeMy oopazoBanuto(mpoTokos ot § anpens 2015 r. Ne 1/15), B penakuun

npotokoia Ne 3/15 ot 28.10.2015 ¢enepanbHOro yueOHO-METOIUYECKOTO 0OBETUHEHHS T10
o01meMy o0pa3oBaHHIO;

B COOTBETCTBUMC MHCTpYKIIMEN 110 BEICHUIO JIEJIOBOM JOKYMEHTAIUHU B

o0mieoOpa3oBarebHBIX opranu3anusax Pecnyonuku KpbiM, yTBep kIeHHON PUKa30M
MunuctepcrBa oOpa3oBaHus, Hayku U Moioaexu Pecriyonuku Kpbmv ot 16.11.2017  Ne 2903.

ABTopckoii mporpamMMmbl: Xumusi. Pabouune nporpammsl. [lpenmerHas nunus yueoHukos I'. E.
Pymsutuca, @. I'. ®enpamana. 8—9 kiacchol : mocodue Jijis yuuteneit o6ieodpazoBar.
opranmzaruii / H. H. I'apa. — 2-e u3x., non. — M. : IIpocBemienue, 2013. — 48 c.

HA OCHOBE MPOrpaMMbl OCHOBHOTO o00mero oOpas3oBanus, ydeOHoro mmiana MOY
«I[IpuBeTHEHCKAs MIKOJIA,

MecTto npeamera B y4eOHOM IIAHE:

Hactosmas mporpamma packpbiBaeT cojepaHue oOydeHHs XMMHM ydammxcs B 9 kimaccax
0011e00pazoBaTeNbHbIX Yupekaenuil. OHa paccuntana Ha 68 4 B roJ (2 yaca B HEZIEII0), U3 HUX
2 yaca — pe3epBHOE BpEMsI.

HUcnoab3yemblid y4eOHUK:

Ucnons3zoBana aBropckas nporpamma (I'apa H.H.) mo xumuu st 6a30Boro u3ydeHwus

xumud B 8-9 kiaccax mo yyeoOnuky I'.E. Pynsuruca, ®@.I'. ®enpamana.

He.]'ll/l n3aga4v U3ydYeHUust XUMHH

®opMUpOBaHUE Yy YUallUXCsl 3HAHUS. OCHOB XMMHUYECKOW HAyKH: BaKHEHIINX (aKTOpOB,
NOHATUH, XUMHUYECKUX 3aKOHOB W TEOPHM, s3bIKa HAyKH, JOCTYNHBIX OOOOIIEHHI
MHUPOBO33PEHYECKOT0 XapaKkTepa.

Pazputue ymenuii HaOmonaTh U OOBSICHATH XUMHUYECKHE SIBICHMS, MPOUCXOJAIIUE B
pUpo/Ie, 1adopaTopuu, B MOBCETHEBHOM JKU3HU.

dopmMupoBaHue CIEUUATIbHBIX YMEHHI: oOpamarbcs € BEIIECTBAMHU, BBINOIHSTH
HECJIO)KHBIE AKCIIEPUMEHTHI, COONIo/asi MpaBUia TEXHUKH OE30MaCHOCTHU; TPaMOTHO
OPUMEHATh XUMUYECKHE 3HaHUS B OOLIIEHUHU C IPUPOJION U B MOBCETHEBHON JKU3HU.
PackpelTie TyMaHHCTHYECKOW HAIPaBICHHOCTH XUMHUH, €€ BO3pACTalolled poiin B
pELICHUH TJaBHBIX IPOOJIEM, CTOSIUX Iepes 4eI0BEYECTBOM, M BKJIaJa B HAyYHYIO
KApTUHY MUDA.


http://минобрнауки.рф/%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D1%8B/938/%D1%84%D0%B0%D0%B9%D0%BB/749/10.12.17-%D0%9F%D1%80%D0%B8%D0%BA%D0%B0%D0%B7_1897.pdf
http://минобрнауки.рф/%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D1%8B/938/%D1%84%D0%B0%D0%B9%D0%BB/749/10.12.17-%D0%9F%D1%80%D0%B8%D0%BA%D0%B0%D0%B7_1897.pdf

e Paszpurue JMYHOCTH OOYYAIOIIMXCA: MX HMHTEUICKTYyalbHOE U HPABCTBEHHOE
COBEPILEHCTBOBAaHUE, (OPMHUPOBAHHME y HHUX TYMAaHUCTMYECKUX OTHOUIEHUH U
IKOJIOTMYECKU LIeN1eCO00pa3HOro TOBeleHHs B OBITYy M B IIpoLECCEe TPYIOBOH
NEeSITEIbHOCTH.

B u3yueHunn Kypca 3HauMTENbHAs POJIb OTBOJUTCS XMUMHUECKOMY JKCIEPUMEHTY:

IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUA
YYEBHOI'O IIPEIMETA «XUMMUSA» 9 KJIACC

JIMYHOCTHBIE pe3yJbTaThl:

®  BOCIIUTaHUE POCCHIMCKON TPakIaHCKON MJICHTUIHOCTH: TIATPUOTHU3MA, JTFOOBH H
yBaxkeHus1 K OTeuecTBy, YyBCTBA TOPJAOCTHU 3a CBOKO Po/iMHY, 32 pOCCHICKYIO
XUMHUECKYIO HAyKY;

e (QopmupoBaHUE IETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTUKH, a TAKKE COIUATBHOMY,
KYJIbTYPHOMY, I3bIKOBOMY U JYXOBHOMY MHOT000pa3uI0 COBPEMEHHOIO MUPA;

e  (QopmupoBaHUE OTBETCTBEHHOTO OTHOILIEHHS K YYEHHIO, TOTOBHOCTH U CIOCOOHOCTH K
CaMOpa3BUTHUIO U CaMOOOPA30BaHUIO HA OCHOBE MOTHBAILIUU K 00YYEHHUIO U TO3HAHMUIO,
BBIOOpY NTPOGMIBHOTO 00pa30BaHUs HA OCHOBE HH(OPMAIIMH O CYIIECTBYIOIMINX
npodeccusx ¥ TUUHBIX MPO(hecCHOHATBHBIX TPEANOYTEHUI, OCO3HAHHOMY MTOCTPOCHHIO
MHJUBUAYAJIbHON 00pa30BaTEIbHON TPACKTOPUH C yUETOM YCTOMUYMBBIX MO3HABATEIbHBIX
UHTEPECOB;

e  (hopMHUpPOBaHHE KOMMYHHKATHUBHONW KOMIIETEHTHOCTH B 00pa30BaTeIbHOM, 0OIIECTBEHHO
I0JIE3HOM, Y4eOHO-HCCIe10BaTEIbCKON, TBOPUECKON U APYTUX BUIAX JIE€ATEIbHOCTH;

e (opMupoBaHHE NOHUMaHUS IEHHOCTH 3JJOPOBOTO U OE€30MaCHOr0 00pasa )KU3HHU;
YCBOEHME MPABUJ UHIMBHIYaIbHOTO M KOJJIEKTUBHOTO 0€30I1aCHOTO MOBE/ICHUS B
Ype3BhIYANHBIX CUTYALMSIX, YIPOKAOIIMX KU3HU U 310POBbIO JIIOJEH;

e (opmupoBaHue MO3HABATETHLHON U HHGOPMAIITMOHHON KYIBTYphI, B TOM YUCJIE Pa3BUTHE
HaBBIKOB CAMOCTOSITENIbHON pabOThI C y4eOHBIMH TOCOOMSIMU, KHUTAMH, JJOCTYITHBIMHU
MHCTPYMEHTAMH U TEXHUYECKUMU CPEACTBAMHU UH(POPMAIIMOHHBIX TEXHOJOTUH;

e (opMHUpPOBaHHE OCHOB SKOJIOTHYECKOIO CO3HAHMS HA OCHOBE IIPU3HAHUS LIEHHOCTH
YKU3HU BO BCEX €€ MPOSIBICHUAX U HEOOXOIMMOCTH OTBETCTBEHHOI'0, OEPEXKHOTO
OTHOIIEHUA K OKPYKAIOILIEH CpeIE;

®  pa3BUTHE FOTOBHOCTH K PELIECHUIO TBOPUYECKUX 3a]1a4, YMEHMSI HAXOIUTh a/IcKBaTHbIE
CHOCOOBI MOBEIEHUS M B3aUMOJIEHCTBUS C MapTHEPAMHU BO BpeMs yueOHOW 1 BHEy4YeOHOI
NesITeIbHOCTH, CIIOCOOHOCTH OLIEHUBATh MPOOJIEMHBIE CUTYAIlUU U OTIEPATUBHO
MIPUHUMATh OTBETCTBEHHBIE PEIICHUS B Pa3IMUHbIX MPOAYKTUBHBIX BUIAX JEATEIbHOCTH
(yueOHast MOMCKOBO-UCCIIE0BATENbCKas, KIIyOHas!, MPOEKTHAs, KPY>KKOBAst U T. II.).

MeTtanpeamMeTHble pe3yJabTaThl.

MeTaHpeJIMeTHI)Ie PE3YIbTAaThl BKIIKOYAOT OCBOCHHBIC O6y‘—IaIOHH/IMI/IC$I MCKIIPECAMETHBIC
IIOHATHA n YHUBCPCAJIBHLIC y‘ICGHBIC HeﬁCTBHH (peFYHHTI/IBHBIC, IIO3HABaTCJIbHBIC,
KOMMYHI/IKH.TI/IBHBIG).

Me)KleenMeTHble IMNOHATHUA



VYenoBueM (GOpMHPOBAaHUS MEXKIPEAMETHBIX TMOHATHH, TaKHX, Kak cucTema, (akT,
3aKOHOMEPHOCTb, (DEHOMEH, aHalN3, CUHTE3 SBISAETCS OBJIAJCHUE OOYy4YarOIUMMCS OCHOBAMU
YUTATEIIHCKON KOMIIETCHIIMH, NMPHOOPETEHNE HABBIKOB padOTHl ¢ HMH(pOpManuel, ydacTue B
IIPOCKTHOU J1E€ATEIbHOCTH.

[Ipu u3yyeHMH XUMHM OOYYaIOIIMECs YCOBEPIIEHCTBYIOT NPUOOpETEHHBIE HA IMEPBOM
YPOBHE HaBbIKM padoThl ¢ MHGopManuel 1 nonojaHAT ux. OHU cMOryT paboTaTh ¢ TEKCTAMHU,
npeoOpa30BbIBATH U HHTEPIPETHPOBATH CONEPKAIIYIOCS B HUX HH(POPMAIUIO, B TOM YHUCIIE:

* CUCTEMaTHU3HPOBATh, COIMOCTABIATh, aHAJIU3UPOBATh, 0000IIaTh M MHTEPIPETHPOBATH
UH(POPMAITUIO, COIEPKAILYIOCS B TOTOBBIX HH(OPMALIMOHHBIX O0BEKTaX;

* BBIICIATh IVIABHYI0 M HM30BITOYHYI0 HWH(GOPMALMIO, BBIOIHATH  CMBICIOBOE
CBEPThIBAaHHUE BBIICICHHBIX (PAKTOB, MBICJIEH; IPEACTABIATh HHPOPMALIMIO B CKATOM CI0BECHOU
dopme (B BHIe IUIaHa WM TE3MCOB) M B HAIVISIHO-CHUMBONMYECKoW (opme (B BHae Tabmwil,
rpadu4ecKux CXeM W AuarpamM, KapT MOHATHH — KOHLENTYaJbHBIX JWarpamm, OIOPHBIX
KOHCIIEKTOB);

¢ 3aIllI0JIHATH U OJOIIOJIHATH Ta6J'II/IIII)I, CXEMBbI, AuarpaMmbl, TCKCTHI.

B xome wu3yueHus xumuum oOydaromuecs IPUOOPETYT ONBIT IPOEKTHOM
AeATEJBHOCTH Kak o0co00ii ¢opmbl yueOHOW pabOThl, CIOCOOCTBYIOIICH BOCIUTAHUIO
CaMOCTOSITENIbHOCTH, ~WHHUIIMATHBHOCTH, OTBETCTBEHHOCTH, TIIOBBIIICHUIO MOTHBAallUM U
3G (HEeKTUBHOCTH y4eOHOM JEATEeTbHOCTH; B XOJI€ peaJM3alid HMCXOJHOTO 3aMbIcia Ha
IPAaKTUYECKOM YPOBHE OBJAJCIOT YMEHUEM BHIOMpATh aJeKBaTHbIE CTOSILIEH 3ajaye CpeicTBa,
NPUHUMATh pEIIeHUs, B TOM YHWCI€ M B CUTyalusx HeompeaeneHHOcTH. OHU mMomydyar
BO3MO)KHOCTb Pa3BUTh CHOCOOHOCTb K pa3padOTKe HECKOJIbKUX BapUAHTOB pEIICHU, K MOUCKY
HECTaHJApTHBIX PELLICHU, TOUCKY U OCYLIECTBICHUIO HauboJiee MPUEeMIIEMOT0 PeILICHHS.

YHuBepcanbHble yueOHble geiictus (YY/):
Perynstuubie YV I:
® CaMOCTOSTENHHO OMPEACIATh e 00ydeHus, CTaBUTh U (POPMYITHpPOBATH HOBHIE 3a/1a4U
B yueOe U MO3HABATENbHON 1eATeIbHOCTH, pa3BUBaTh MOTUBHBI M HHTEPECHI CBOEH
MMO3HABATEIILHOM JICSITCIIFHOCTH,
® BBIJBUTATh BEPCUH PEIICHHsI MPOOIEMbI, 0CO3HABATH KOHEUHBIN pe3ynbTaT, BHIOUPATh U3
MIPEIOKEHHBIX U UCKAaTh CAMOCTOSITEIHHO CPEACTBA JOCTHIKEHUS 11EJIH;
®  COCTaBJIATH (MHAMBHUAYAILHO WU B TPYIIE) MIAH PELUICHUS MPOOIEMBL;
e paboTas 1o IUIaHy, CBEPSATh CBOM JICHCTBUS C IENBIO U, P HEOOXOAMMOCTH, UCTIPABIISTH
OIIMOKU CaMOCTOSITENHHO;
® B MAJIOTE C YIUTEJIIEM COBEPIICHCTBOBATH CAMOCTOSTEIHFHO BBIPAOOTAHHBIE KPUTEPUHT
OIICHKH.
ITo3naBarenbHbie Y Y /I
® aHaJIM3UPOBAThH, CPABHUBATH, KJIACCUPUIIMPOBATH U 0000111aTh (DAKTHI U SIBICHUS.
BBISBIATh MPUYWHBI B CIIEJCTBUS MPOCTHIX SIBICHUM;
® OCYIIECTBISATH CPaBHEHHE, KIACCU(PUKALINIO, CAMOCTOSTEILHO BBIOUPAst OCHOBAHUS U
KPUTEPUU JJI YKa3aHHBIX JJOTUYECKUX ONEpalnii;
® CTPOUTH JIOTHUECKOE PaCCyKICHHE, BKIIIOYAIOIIEe YCTAHOBIEHUE PUIHMHHO-
CIIEICTBEHHEBIX CBS3EH;
® CO3/JaBaTh CXEMaTHYECKUE MOJICIIU C BBICIICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK
00BEKTA;




COCTaBIISITh TE3UCHI, PA3INYHBIC BUBI TUTAHOB (MIPOCTHIX, CIOKHBIX U T.I1.);
npeoOpa3oBbIBaTh HHPOPMAITUIO U3 OJTHOTO BHUJIA B IPYroi (TaOIMIly B TEKCT H TIP.);
YMETh OIPEEIIATh BO3MOXKHBIC HCTOYHHKH HEOOXOAUMBIX CBEIICHHH, IPOU3BOIUTH
MOUCK WH(POPMAIINH, AaHATU3UPOBATH M OIICHUBATh €€ JIOCTOBEPHOCTb.

Kommynukatusuele YV I

ONpPENENATh BO3MOKHBIE POJIM B COBMECTHOM JI€ATEIbHOCTH;

UIPaTh OMPEACIICHHYIO POJIb B COBMECTHOM JEATEIbHOCTH;

MPUHUMATH MO3UIUI0 cOOECeIHNKA, TOHUMAsl TO3ULIUIO JPYToro;

CTPOUTH MO3UTHUBHBIE OTHOILIEHUS B Mpoliecce yueOHO! U MO3HABATEIbHOM
JesATEIbHOCTH;

KOPPEKTHO M ApI'yMEHTHPOBAHHO OTCTAUBATh CBOIO TOUKY 3PEHHUS, B TUCKYCCHUH YMETh
BBIIBUTaTh KOHTPAPTyMEHTHI, epedpasupoBaTh CBOIO MbICIIb;

KPUTUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIPU3HABATH
OIMOOYHOCTh CBOCTO MHEHHUS (€CJIM OHO TAKOBO) M KOPPEKTHUPOBATH €T0;
npeiaraTh aAlbTEPHATUBHOE PEIIeHHE B KOH(MIUKTHOM CUTYalINU;

BBIICTISITH OOIIYIO TOUKY 3PEHHUSI B TUCKYCCHH;

OpPraHU30BBIBATH YUeOHOE B3aUMOJCHCTBHE B IPYIIIIE;

YUUTHIBATh pa3Hble MHEHHUS U UHTEPECHl U 00OCHOBBIBATh COOCTBEHHYIO MO3UIIHIO.

IIpenmeTHble pe3yJibTaThI:

BI)IHVCKHI/IK HAay4YUuTCA:

XapaKTepUu30BaTh OCHOBHBIC METO/IbI TO3HAHUS: HAOIIOICHIE, U3MEPEHUE, SKCIIEPUMEHT;
ONKCBHIBATh CBOWCTBA TBEPABIX, JKUIKUX, Ta3000pa3HBIX BELIECTB, BBIACISAS UX
CYIIECTBEHHBIE PU3HAKHY;

PaCKpBIBATh CMBICT OCHOBHBIX XUMHUECKUX MOHATUH «aTOM», «MOJIEKYJIay», «XUMUYECKUN
AIIEMEHT», «IIPOCTOE BEIIECTBO», «CI0KHOE BEILIECTBO», «BAJIEHTHOCTBY», «XUMHUECKas
PEaKIusi», NCIOIb3YsI 3HAKOBYIO CUCTEMY XUMUH;

PacKpBIBaTh CMBICI 3aKOHOB COXPAaHEHMS MACChl BEIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHON TEOPUH;

pa3nuyaTh XUMAYECKHE U (PU3UUECKUE SBIICHHS,

Ha3bIBaTh XUMUYECKHE DJIEMEHTHI;

OTIpeNIeNIATh COCTAaB BEUIECTB MO UX (hopMyram;

OTIpeNeNATh BAJICHTHOCTh aTOMa DJIEMEHTA B COSAMHEHUSX;

OTIpeNIeNATh THII XMMUYECKUX peaKIuii;

Ha3bIBAaTh MPU3HAKU M YCIOBUS MPOTEKAHNU XUMUYECKUX PEaKIIHii;

BBISABIISATh TNPHU3HAKH, CBUAETENBCTBYIOIIUE O MPOTEKAHUM XMUMUYECKOH peakiuu Mpu
BBITTOJIHEHUH XMMHUYECKOT'O OIBITA;

COCTaBJIATH GOPMYJIbI OMHAPHBIX COEIMHEHUM;

COCTABIIATh YPABHEHUSI XUMUYECKUX PEAKITHIA;

cobiro1aTh MpaBmuiia 0€30MacHON pabOTHI TPHU MPOBEJCHUHN OTIBITOB;

M0JIb30BAThCS JIAOOPATOPHBIM 00OPYAOBaHUEM U TIOCYI0M;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

BBIYUCIISITH MACCOBYIO JIOJII0O XMMHUYECKOT'0 3JIEMEHTA 10 GOpMYyJie COSTUHEHNUS;
BBIYUCIIATh KOJMYECTBO, OOBEM WJIM Maccy BeIecTBa MO KOJUYECTBY, 00beMy, macce
peareHToB WU MPOJYKTOB PEaKIiH;

XapaKTepu30BaTh (PU3MUECKUEe U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOAa U
BOJIOPOJIA;

NOJIy4aTh, COOMPATh KUCIOPOA U BOJIOPO/I;

pacro3HaBaTh ONBITHBIM ITyTeM ra3000pa3Hble BEUIeCTBa: KUCIOPO, BOAOPO/I;



pacKpbIBaTh CMBICII 3aKOHA ABOTaJIpo;

PacKpbIBaTh CMBICII IOHATUH «TETUIOBOM A (DEKT peaKkIuny», «MOJIIPHBIH 00BeM»;
XapaKTepU30BaTh (PU3NUECKUE U XUMUUIECKHUE CBOKWCTBA BO/IBI;

PacCKpBIBaTh CMBICII TIOHSATHS «PACTBOPY;

BBIYHCIIATh MAaCCOBYIO JIOJIIO PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;

MIPUTOTOBJISATH PACTBOPHI C ONPEACIICHHON MacCOBOM JI0JIEH paCTBOPEHHOTO BEIIECTBA;
Ha3bIBaTh COCIMHEHUS U3YyYEHHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB;

XapaKkTepu3oBaTh  (PU3MYECKHE W  XUMHUYECKHE CBOWCTBA OCHOBHBIX  KJIAcCOB
HEOPraHWYECKUX BELIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUI, COJIEH;

OTIPENIeTISATh MPUHAIJICIKHOCTh BEIIECTB K OMPEACICHHOMY KJIacCy COSAMHEHU;
COCTaBJIATH (POPMYJIbI HEOPTAHUUECKUX COSAMHEHUN N3YYCHHBIX KIIACCOB;

MPOBOJIUTH OIBITBI, TOATBEPKIAIOIINE XHMHYECKHE CBOHMCTBAa M3YYCHHBIX KJIAaCCOB
HEOPTraHWYECKHUX BEIECTB;

pacro3HaBaTh ONBITHBIM ITYTEM PACTBOPHI KUCIOT M IIEIOYEH MO M3MEHEHHIO OKPACKH
WHIUKATOPA;

n300paxaTb CXEMbl CTPOEHHUS MOJIEKYJ BEIeCTB, OOpa30BaHHBIX pPa3HBIMU BUIAMH
XUMHYECKHX CBI3CH;

pacKpbIBaTh  CMBICT  TOHSATHH  «HOH», «KAaTHOH», «AHHOHY»,  <OJEKTPOJHTH»,
CHEDJICKTPOJIMUTBIY, <OJEKTPOJIMTHYECKAS JUCCOLMAIUA», «OKUCIUTENbY», «CTEIEHb
OKHCJIEHUS» «BOCCTAHOBUTEIIDY, KOKUCIECHUE, «BOCCTAHOBIIEHHUE),

OTIPEICTIATh CTENEHb OKUCICHUS aToOMa 3JIEMEHTA B COSMHEHUU;

PacKpbIBaTh CMBICII TEOPHH JICKTPOTUTHICCKON TUCCOIUAIINN;

COCTaBIISITh YpaBHEHUS DJIEKTPOITUTHUECKON AUCCOIMAIIMY KUCIIOT, IIeNI0UeH, COoeit;
OOBSACHATH CYHIHOCTh MpOIEcca 3JEKTPOIUTHUECKON AUCCOIMAIMU U PEAKIMl MOHHOTO
oOMeHa;

COCTABJISITH TIOJIHBIE M COKPAIlIEHHbIE HOHHBIC YPaBHEHUS PEaKui 0OMeHa;

OTIpeIeNATh BOZMOXKHOCTh MPOTEKaHMsI peakluii HOHHOTO OOMEHa;

MPOBOJIUTH PEAKIIMH, TOATBEPKIAIOIINE KAaU€CTBEHHBIN COCTAaB Pa3IMYHBIX BELIECTB;
ONpeeNsATh OKUCIUTENb U BOCCTAHOBUTEIID;

COCTaBJISITh YPABHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUUYECKOMN peaKkinu;

KIIaCCU(UIIMPOBATH XUMUYECKUE PEAKIIUU IO PA3IMYHBIM PU3HAKAM;

XapaKTepU30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOCHUEM U CBOMCTBAMH HEMETAJIJIOB;
MPOBOJIUTH OMBITHI IO TIOJYYECHHUIO, COOMPAHUI0 M HM3YUYCHHUIO XHWMHUYECKHX CBOMWCTB
ra3000pa3HBIX BEHIECTB: YIJIEKUCIIOTO ra3a, aMMHUaKa;

pacro3HaBaTh ONBITHBIM ITyTeM ra3000pa3HbIe BEIIECTBA: YTIEKUCIBIN T'a3 U aMMHUAK;
XapaKTepU30BaTh B3aUMOCBSA3b MEXAY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH METAJIJIOB;
Ha3bIBaTh OPTaHWYECKUE BEIIeCTBA MO UX (opmymnam: MeTaH, 3TaH, 3TWUJICH, METaHOII,
ATaHOJI, TJIMLEPUH, YKCYyCHasl KHUCIOTa, aMMHOYKCYCHAsl KHCJIOTa, CT€apUHOBAsi KUCIIOTA,
OJICMHOBAs KHMCJI0Ta, TJIIOK03a;

OIICHUBATh BIIMSHUE XHUMHUYECKOTO 3arps3HEHUS OKPYKAIOIMIEH Ccpenbl Ha OpraHusM
JeJIOBEKa;

IPaMOTHO 00paIaThCs C BEIIECTBAMHU B TIOBCETHEBHOM JKU3HU

ONpEeNEeNsATh  BO3MOXKHOCTh  MPOTEKAHUS  PEAKIMl  HEKOTOPhIX  MpeJCTaBUTENEH
OPraHMYECKUX BEIIECTB C KHUCIOPOJIOM, BOJOPOAOM, METaJJIJaMU, OCHOBAHUSMH,
raJJoreHaMHu.

BEBINYCKHUK TTOJIVIUT BO3MOYKHOCTh HAYVUUTLCS:




8bI0GUCAMb U NPOGEPAMb  IKCNEPUMEHMANbHO 2UNOME3bl O XUMUYECKUX CBOUCHBAX
geujecme Ha OCHOBe UX COCMABA U CMPOEHUs, UX CNOCOOHOCMU 8CIMYNAMb 8 XUMUYECKUe
peaxkyuu, o xapakmepe u npoOyKmax pasiuidHblX XUMUYECKUX PeaKyull,

Xapaxkmepusoeams Geuwjecmed no cocmagy, CMpOeHulo U CE0UCMEaM, YCHMAHABIUBAMNb
NPUYUHHO-CIeOCTNBEHHbLE C8A3U MENCOY OAHHBIMU XAPAKMEPUCTNUKAMU 8eleCmed,
cocmagnams MONeKVIApHble U NOJHble UOHHbIE YPAGHEHUs NO COKPAWEHHbIM UOHHBIM
YPAGHEHUAM,

NPOCHO3UPOBAMb ~ CHOCOOHOCMb — 6ewecmea  NpoAGIAMb  OKUCTUMENTbHble — UTU
80CCMAHOBUMENIbHBIE CBOUCMBA C YUemOoM CMeneHel OKUCTIEeHUs JIeMEHMO08, 8X00AWUX 8
€20 cocmaes;

cocmagnames — YpaeHeHusi  peakyuu,  COOMBEMCMEYIOWUX  NOCIe008AMENIbHOCU
npespaweHuli HeOPeAHUYEeCKUX GeUjecme PA3IUYHbBIX KI1ACCO8,

8bL0GUAMb U NPOGEPAMb IKCHEPUMEHMANLHO 2UNOMe3bl O Pe3VIbmamax 6030elicmeus
PAa3IUUHBIX )AKMOPO8 HA USMEHEHUE CKOPOCIU XUMUYECKOU peaKyuul;

UCNONb308aMb NPUOOPEMeHHble 3HAHUA 01 IKON0SUYECKU 2SPAMOMHO20 NOBEOeHUs 6
OKpydHrcaroujell cpeoe;

UCnONb308aMb NPUOOPEMeHHble KIIYegble KOMNEMeHYUU Npu 6bINOIHEHUU NPOEKMos U
VUEOHO-UCCIe008aMeNbCKUX  3A0ad N0 UYYEHUIO  CB0UCMS, CHOCc0008 NOJYYeHUus U
PAacno3Hasanus eeujecms;

00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCBaX U XUMULECKUX NPOYECCax;
KpUmu4ecku OMHOCUMbCA K NCeBOOHAYUHOU UHDOpMayuy, Hed0OpOCo8eCmHOl peKiame 6
cpeocmeax Maccosol ungopmayu,

0CO3HABaAMb  3HAYEHUEe MeopPemuyeckux 3SHAHUN No  XuMuu Ol NPAKMU4ecKou
OesamenbHOCmuy 4elo6eKa;

€030a8ams MOOenU U cXembl OJisl peuleHUs y4eOHbIX U NOZHABAMENbHBIX 3a0a4, NOHUMAMb
HeobxXo0umMocms  cobOn00enUs npeOnucanuil, npeorazaemvix 6 UHCMPYKYUSIX no
UCNONIL308AHUIO JIEKAPCMS, CPeOCME ObIMOBOU XUMUU U Op.

Coaep:kanue yueOHOM TUCHUTIIIMHbBI
TpebGoBaHUs K YPOBHIO MOJTOTOBKH

IToBTOpenue usyyennoro B 8 kiacce (3 yaca)

[Tepuonnueckuii 3akoH u [lepuonnueckas cucrema XuMuueckux sneMenTos J[. 1.

MeHziesieeBa B CBETE TEOPUU CTPOCHUS aTOMa.

Xumnueckas cBsi3b. CTpoeHue BeuiecTBa. TUIbl KPUCTATIIMYECKUX PEIIETOK.
XHUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BelIecTB. PacueTs o

XUMUYECKUM YPaBHEHUSIM.
JHemoncmpayuu.

1. TaOmwuia «Buasl cBA3ei»
2. Tabnuma «TUMBI KPUCTALTHYECKUX PETIETOK)
3. Mogenu KpuUCTaIIMYECKUX PEUIETOK anMasa, rpaguTa, XJIopuaa HaTpusl.

Tema 1. DaexkrposanTuyeckas auccounanus (10 yacon)

3J'ICKTpOJ'II/ITBI N HEBJICKTPOJIMTHI. 9J'ICKTpOJ'II/ITI/I‘{CCKa$I Jucconuanus BCHICCTB B

BOJHBIX pacTBOpax. Monbl. KaTHOHBI M aHMOHBI.

DNEKTPOIUTHYECKAST AUCCOIUAIUS KUCIIOT, mienoued u coneit. Crabble M CUIIbHBIC

97eKTposUThl. CTEneHb AMCCOIMAIIIH.



Peakumu nonsoro ooMena. OKUCIUTETHHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCITUTENb,
BOCCTaHOBUTENb. ['uaponu3 conei.
Lemoncmpayuu.
1. HcnwiTaHue pacTBOPOB BEIIECTB HA SJIEKTPUUYECKYIO MPOBOAMMOCTb. /[BI)KeHHE HOHOB B
AIEKTPUUECKOM TIOJIE.
2. HekoTopble XMMHUYECKHE CBOMCTBA KHCIIOT, COJICH, OCHOBAaHMIA.
Jlabopamopnvle onvimot.
1. HcnbiTaHue BEIIECTB HA SJIEKTPUUECKYIO TPOBOJIMMOCTb.
2. Peakmum oOMeHa MEXIYy PacTBOPAMHU AJIEKTPOJIUTOB.
Ilpakmuueckas _paboma.
1. Pemienue sKCnepUMEHTAIBHBIX 3ajad.
Pacuemnvle 3a0auu
1. Pacuersl 10 ypaBHEHUSIM XUMUUECKUX PEAKIIM, €CITU OJIHO U3 PEarupyrolIuX BEIIECTB
IAHO B U30BITKE.

B pe3ynbrate U3y4eHus: TeMbl YUaIIuecs JTOJIKHbBI
3Harnb
®  gadicHellue XuMu4ecKkue ROHAMU: SJICKTPOIUTHI M HEIJICKTPOJIHUTHI,
AJIEKTPOJINTUIECKAS TUCCOIMAIINS, NOHBI, KATHOHBI M aHUOHBI, CTCIICHb
AIIEKTPOJIMTUICCKON JUCCOITUAINH, CHITBHBIC JIEKTPOJIUTHI, CIIA0BIC IIEKTPOJIUTHI, UX
IpeICTaBUTEIICH, ONPEICICHUE MOHATHI «KUCIOThI», «OCHOBAHHUS», «COJIN» C MO3HIIHMA
TO/1, peakiust HOHHOTO OOMEHa, PEaKIus 3aMEIICHUS, OKUCITUTEITBHO-
BOCCTaHOBUTEJIbHBIC PEAKIIMH, OKUCIICHHUE, BOCCTAHOBJICHUE, OKMCIUTEIIb,
BOCCTAaHOBUTEJIb, CTETICHh OKHCIICHHS, SJICKTPOOTPUIIATESIILHOCTD, THIPOJIN3 COJIH;
®  0CHOBHbIE 3AKOHbI XUMUU: OCHOBHBIC ITOJIOKCHHS TEOPUHU IICKTPOIUTUICCKOM
IIACCOINAIINN;
® CYIIHOCTh peakluii MOHHOTO OOMEHA M PeaKuy TUIPOIH3a COMH.

®  00BACHAMb 3aBUCUMOCTD CBOICTB BEILIECTB OT UX CTPOEHUS, CYITHOCTh
AIIEKTPOJINTUYECKON JTUCCOLIUAIUN

®  3anucbiéamdp YpaBHEHUs JUCCOLMALMU KUCIIOT, OCHOBAHMM, COJIEH; YPaBHEHUS peaKkLui
MOHHOTO OOMEHA B MOJIEKYJISIPHOM, TTOJTHOM U COKPAIIEHHOM MOHHOM BU/JIE; YPaBHEHHS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUH METOJOM AJIEKTPOHHOIO
OanaHca;ypaBHEHUE TUIPOIN3a COIH B HOHHOM U MOJIEKYJISIPHOM BHUJIE;

® onpedensams BO3MOKXHOCTb MPOTEKAHUS PEAKIIMI HOHHOTO 0OMEHA; CTETIEHb OKUCIICHUS

®  nPOZHO3UPO6amsp CrIOCOOHOCTDH COJU K THJIPOJIU3Y, THUI TUAPOJIN3a, PEAKIIUIO CPEIb] B
pacTBope couu;

®  npPou3eoo0ump pacueThl 0 YPaBHEHUAM PEAKLUH, €CIIM OJHO U3 PEAarnpyoINX BEIIECTB
JIaHO B U30BITKE;

®  npPo6oOumd SKCUEPUMEHT, cobmoas nmpasuia Th.

Tema 2. Kucsiopoa u cepa (12 4.)

[TonoskeHune KUCIOPOIa U CEPHI B IEPUOANUECKON CUCTEME XUMUUYECKHUX AJIEMEHTOB,
CTpOEHHE UX aTOMOB. AJUIOTPOIHBIE BUIOM3MEHEHHSI KUCIIOPOAA.

Cepa. Amnotponiusa cepsl. Pu3nueckue U XUMUYECKHe cBoMcTBa. HaxoxxneHue B
npupoje. [Ipumenenue cepel. Oxcup cepoi(IV). CepoBomoponHas W CEepHHUCTash KUCIOTHI U
UX COJIH.

Oxkcun cepri( V). Cepnas kuciora u ee coiau. OKUCITUTEIbHBIE CBOWCTBA
KOHLIEHTPUPOBAHHOW CEPHOU KUCIIOTHI.

CKOpOCTh XUMHUUYECKUX PeakInil. 3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEAKIIUN OT Pa3IMYHBIX
YCIJIOBH: OT MPUPOJIbI pEarupyroluX BEeECTB, IUIOMA1 TOBEPXHOCTH COMPUKOCHOBEHMUS,
KOHIIEHTpALlUU Pearnpyromux BEIIECTB, TEMIIEPATYpPbl, KaTaau3aropa.



XHUMHYECKOE paBHOBECHE, YCIIOBHS €r0 cMelleHus. Pemenue 3anay.

Lemoncmpayuu.
1. 3makoMmcTBO C OOpasliaMud TPUPOTHBIX CYIbPHUIOB, CYTh(HATOB.
2. TlomydeHue mIacTUYECKON CEPHI.
3. JleMoHCTpanus ONbBITOB, BHISICHSIOMINX 3aBHCUMOCTh CKOPOCTH XMMHUYECKHX PEaKIUil OT
pa3anuHbIX (aKTOPOB.
4. Tabmumpsl «OOpaTUMbIe peakIUny, «XUMHUUECKOe paBHOBECHE», «CKOPOCTh XMMUYECKOH

pPEaKnmum».

J7a60pam0prle onvlmvl.

1.
2.
3.
4.

[Tonydenue u cBOWCTBA O30HA.

O3HakomIIeHHE ¢ 00pa3LaMy Cepbl U €€ IPUPOIHBIX COSTUHEHHA.
Pacnio3znaBanue cynbpua-, cyab(GuT-HOHOB B pacTBOPE.
Pacnio3naBanue cynb(haT-uOHOB B PacTBOpE.

IIpakTuyeckas pa60Ta

1.

DKcrepuMeHTanbHbIe 3a1auu 1o Teme «lloarpynmna kucmopoaar.

Pacuemnvie 3a0auu.

1.

o

Bbluncnenus mo XMMHUYECKUM YPaBHEHMSIM peakLUil Macchl, KOJIMYECTBA BEIIECTBA
w1 o0beMa 10 U3BECTHOM Macce, KOJIMYECTBY BEILECTBA WM 00bEMY OJTHOTO U3
BCTYMAIOIIUX WM HOJYYarOIIUXCs B PEAKI[UH BELLIECTB.

PacueTsl 0 ypaBHEHUSIM C UCIOIb30BAHUEM 3aKOHA OOBEMHBIX OTHOLICHUH.

Pacuetsl 1o TEpMOXMMHUECKUM YPABHEHUSIM.

pacyeTsl 10 ONPEAEICHUIO MACCOBOM MM 00BEMHOM J10JIM BBIXOAA MIPOAYKTA PEaKIH OT
TEOPETUYECKH BO3MOYXHOTO (M OOpaTHBIE 3a/1a4N).

B PE3YIbTATC U3YUCHUA TEMbI YUAIUCCA TOJIKHBI

3HaTh
[ ]

YMmerh

saxicHenue Xumuieckue NOHAmuUA: aJuNlIOTPOIINs, aJUIOTPOIIHBIE BUTON3MEHEHUS;
CKOPOCTh XUMHUYECKOM peakuu, TOMOT'€HHAsl peaKius, TeTepOreHHas peaxkius,
KaTaJIn3aToOpbl, THTUOUTOPBI, MATEMATUYECKYIO (POPMYITY CKOPOCTH XUMHUECKON
peakuuu, 3aBUCUMOCTb CKOPOCTH XUMUYECKON peaKkuu OT YCIOBUM MTPOTEKAHNUS,
npasuio Bant-I'odda; HeoOpaTtumas peakius, oOpaTuMasi peakius, XUMUIeCKoe
paBHoBecue, npuHuun Jle-Illarense, ycnoBus HeoOpaTUMOCTH peaKIMU, YCIOBUS
CMEILEHNS XMMUYECKOTO PABHOBECHS;

0COOEHHOCTH CTPOEHMSI aTOMOB JIEMEHTOB IOATPYIIIBI KUCIOPO/Ia;

CTPOEHHE, CBOMCTBA, ITOJIy4Y€HHE U IPUMEHEHNE KUCIOPOJa U 030Ha;

CTpOEHUE, CBOMCTBA AJUIOTPONHBIX MOAU(UKALINI cepbl, XHMHUUECKUE CBOICTBA CepHl, ee
MIOJIy4Y€HUE U IPUMEHEHMUE;

COCTaB U CBOMCTBA CEPOBOJOPOJIA, CEPOBOJOPOIHOM KUCIIOTBI, €€ COJIEH; OKCUIA CEPBI
(IV), cepHuCTOM KHUCHOTHI U €€ COJeil; KaUeCTBEHHYIO PEeaKIIMI0 Ha CYJIb(UI-UOHBI.
cocTaB U cBocTBa okcuaa cepsl (VI); cepHOI KUCIOTEI, €€ COEH, KaueCTBEHHYIO
peaKIMIo Ha CyNb(aT-uOHBI; 0COOEHHOCTH B3aMMOICHCTBHS KOHIICHTPHUPOBAHHOM
CEPHOH KUCJIOTHI ¢ METAJUIAMH.

Xapaxmepu3oeams XUMUYECKUH 3J1eMEHT 110 nojoxeHuto B [ICXD JI.M.MenneneeBa u
CTPOEHHIO aTOMa;

nPOZHO3UPO6ams CBOICTBA JIIEMEHTOB HA OCHOBAHUU CTPOCHMS UX aTOMOB;
00bACHAMD 3aBUCUMOCTh CBOMCTB BELIECTB OT UX CTPOCHUS;

Xapaxmepu3oeamsp CTpOEHUE U CBOMCTBA KUCIOPOAa U 030HA, aJNIOTPOITHBIX
MoauUKaIUN CEPhI

Xapakmepu3o6ams CBONCTBA KUCIIOT ¢ TOUKH 3peHust TO/I;

3anucevléams GopMyIIbl U3YUYECHHBIX BEIIECTB M YPaBHEHUS PEAKIHiA C UX Y9aCTHEM,
YpaBHEHHSI PEaKINi, 0TOOPaKAIOIUX TeHETHIECKYIO CBA3b;



e 3anucvigamsp ypaBHeHUss OBP KOHIIEHTpUPOBAaHHOW CEPHOM KUCIIOTHI C METAJIIIAMY;

®  npPo6OOUmMb XMMUYECCKUI IKCIIEPUMEHT, coOro1as npasuia Th;

® pewiamsp SKCIIEPUMEHTAILHBIC 3a/1a4K HA PAclO3HABaHUE BEIIECTB;

® noomeepircoamp SKCIIEPUMEHTATBHO KaYECTBEHHBIN COCTaB BEIIECTB;

®  00BACHAMb 3aBUCUMOCTb CKOPOCTH PEAKIIUU OT Pa3IMYHBIX (PaKTOPOB;

e npumenams npuHun Jle-1llarense nns onpeneneHus HampaBICHUS CMELICHUS
XUMHUYECKOI'O PABHOBECHUS;

® Xapakmepu3oeambp PEAKIUH 110 U3BECTHBIM MPU3HAKAM KJIACCHU(PHUKALHH.

Tema 3. A3zot u docdop (11 u.)

[Tonoxxenue azota u pocopa B NEPUOAUYECKOI cUCTeMe XUMUYECKUX JIEMEHTOB,
CTPOCHHUE UX aTOMOB.

A3o0T, pusnyeckue U XMMHUYECKHUE CBOWCTBA, MONy4YeHHE U npuMeHeHue. Kpyrosopor
a3ora B mpuponae. AMMHak. PHU3NMUECKHE W XUMHUYECKHE CBOWCTBA aMMHAaKa, MOJy4YCHHE,
npumenenue. Conu ammonus. Okcuapl azora(ll) u (IV). A3oTHas kucinoTa M €e COJNH.
OKHCIHUTENbHBIE CBOMCTBA a30THOM KUCIIOTHI.

dochop. Amnorpornus dochopa. Pu3uvecKkue U XUMHUCCKHE CBOMCTBa Qocdopa.
Oxcun pocdopa(V). OprodocdopHast KHCIOTa U €€ COIH.

MunepanbHbie ya1o0OpeHus.

HLemoncmpayuu.
1. TlomydeHue ammMHuaka u ero pactTBopeHue B Boje. OOHapy)eHHue aMMHaKa.
2. KadecTBeHHBIC peakiliy Ha COJIM aMMOHWSI, HUTPATEHI.
3. OsnHakomiieHHE ¢ 00pa3laMu IPUPOIHBIX HUTPATOB, (pocdaTos.
4. Bupeopunsm «Dochopy.
Jlabopamopmvie onvimul.
1. BsaumopeiicTBuE coyieli aMMOHHS CO IelouaMu (pacrio3HaBaHUE COJICH aMMOHUS).
2. O3zHaKoOMIIEHHE C a30THBIMHU U (POCHOPHBIME yIOOPEHUSIMHU.
IIpaxmuyeckue pabomul
1. TlomyueHue amMMmuaKa U OMBITH ¢ HUM. O3HaKOMIIEHHE CO CBOMCTBAMHU BOJHOTO pacTBOpa
aMMuaKa.

B pe3ynbrarte n3yueHus: TEMBI yJalIuecs JOKHBI
3uarhb

® gadcHeliuue XUmueckue NOHAmuUA: BOJOPOIHAS CBS3b, JOHOPHO-AKIEITOPHBIH
MEXaHHU3M 00pa30BaHKsI KOBAJICHTHOM CBSI3U; COJIM aMMOHWUSI,

® 0COOCHHOCTH CTPOEHUS U CBOMCTB aTOMOB AJIEMEHTOB TJIAaBHOM MOATPYIITEI V TPYIIIBL;
cTpoeHHe, pu3ndecKnue 1 XMMHYECKHE CBOMCTBA, OJTyYeHHE U TPUMEHEHHUE a30Ta —
IPOCTOTO BEIECTRA,

® CTpPOCHHE M CBOWCTBAa aMMHaKa, CIIOCOObI PaCIIO3HABAHMS CPENIU IPYTUX Ta30B, CIIOCOOBI
€ro MOJY4EHHs U IPUMEHEHUE;

® COCTaB, CTPOCHHUE, CBOMCTBA, MOJyYCHUE U IPUMEHEHHE COJICH aMMOHHMSI, KAYeCTBEHHYIO
PCAKIIMIO Ha KATUOH aMMOHUS;

® COCTaB, CTPOCHHUE, CBOMCTBAa aMMHaKa, CIIOCOOBI €ro MOJyYeHUs U PAacIiO3HABAHUS,
pPUMCHEHHE;

® CTpOEHHE, CBOMCTBA, OJIyYEHHE U IPUMEHEHNE a30THOW KUCIIOThI, KAYECTBEHHYIO
pEaKIUIo Ha HUTPAT-NOH;

® CTpPOCHHE, CBOWCTBA, MOy4YCHUE U IPUMEHEHHE HUTPATOB, OMOJIOTHYECKYIO POJIb a30Ta;

® COCTaB M CBOMCTBA aJZIOTPOIHBIX BUOU3MEHEHHH (pocopa, HaX0XKIeHUE B IPUPOJIE,
MOJTy4eHHUE U MpUMeHeHue Gocdopa;

e CocCTaB, CBOICTBA, MOy4YEeHUE U TpUMEHeHHe okcuaa (pocdopa (V), oprodochopHroii
KHUCIIOTHI U €€ COJICH, KaUeCTBEHHYIO PEaKIIHIo Ha opTodocdar-uoH;



e ompenereHue MOHATH «KMUHEPaIbHbBIC YI0OpEHU», HA3BaHUS M XUMHUYECKHE (hOpMYJIbI
A30THBIX, KAIMHHBIX U GOochOpHBIX yI0OpeHHil, BaKHEHIIINE MAKPOIIIEMEHTHI U
MHUKPORJIEMEHTBI, UX 3HaYEHHUE JUUIsl pACTEHU, UMETh MIPEJCTaBICHUE O IPOCTHIX U
KOMIUIEKCHBIX YAOOPEHHUSIX.

Ymers

® (Jasamb CPABHUTEIBbHYIO XapaKTEPUCTUKY CTPOSHUS U CBOMCTB AJIEMEHTOB IJIaBHON
noArpymnmsl V rpynmsl; 6emoro u kpacHoro docdopa;

® Xapakmepu3oeambs a30T KaK XUMUYECKUHN 3JIEMEHT M IIPOCTOE BEUIECTBO,
OMOJIOTMYECKYIO POJIb a30Ta, KPYTOBOPOT a30Ta B IPUPO/IE;

® onpedenamp ONBITHBIM ITyTEM aMMHUAK, KATHOH aMMOHMUSI, HUTPAaT-UOHBL, opTodocdar-
WOHBI;

® pacno3naeamp MUHEPAIbHBIC YI0OpEHHUS,

® 3anucvléamp ypaBHEHUS PEAKLUH, XapaKTEPU3YIOIINX XUMHUECKUE CBOMCTBA U CITOCOOBI
NOJTy4YeHUs BemecTs, ypaBHeHust OBP, ypaBHeHus peakuuii, 0TOOpakaronmx
TeHETUYECKYIO CBS3b;

® onpedenams TIPUHAJISKHOCTH BEIIECTB K OMPEICIICHHBIM KJIaCCaM COCTUHEHUH, TUTT
XUMHUYECKON peaKIMK, BaJICHTHOCTh U CTENIEHb OKHCICHUSI XUMUYECKUX IIEMEHTOB B
COCIMHEHUSIX;

® Ha3bleamdb COCNUHEHUS U3YUYCHHBIX KJIACCOB, OMPEAEIATh COCTAaB BEUIECTB M0 X
bopmynam;

®  npPo6oOuUmMb XVM. SKCIIEPUMEHT, coOroas nmpasuwia Th;

®  npPou3eoo0ump pacyeThl 10 ONPEIEICHUIO MACCOBOM UM 0OBEMHOM J10JIM BBIXOAA
IPOAYKTA PEaKUU OT TEOPETUUECKU BO3MOXKHOT'O (M 0OpaTHbIE 3a1aun).

Tema 4. Yraepon u kpemHuii (9 4.)

[TonoxeHue yriepoaa u KpeMHUS B IEPHOAMUYECKON CHCTEME XUMHUECKUX HJIEMEHTOB,
CTPOCHHUE X aTOMOB.

VYraepon, amnoTponHble MoaupuUKalnuy, GU3NUYECKHe U XUMHUYECKHE CBOMCTBa
yriepojia. YrapHbelii ra3, CBOWCTBAa U (DU3MOJIOTHYECKOE JEHCTBUE HAa OpPraHU3M.
VYraekucnelif Ta3, yrosibHas KUCJIOTa U ee coiu. KpyroBopot yrieposa B mpupo/e.

Kpemuuii. Oxcun kpemuus(IV). Kpemnuenast kuciota u ee coiu. Crexino. LlemeHT.
Llemoncmpauuu.

1. Kpucrammmueckue pemieTkud aimasza u rpadura. 3HAKOMCTBO € OOpasliamMu
HOPUPOJHBIX KapOOHATOB U CHIIMKATOB. O3HAKOMJICHHE C pa3IMYHBIMU BHJIaMH TOILJIUBA.
O3HaKoOMJIEHHE C BUJJaMH CTEKJIA.

2. Tlonmyuyenue okcupna yriaepona (IV) u ero B3aumosaeiicTBue ¢ ruipOKCUIOM KaJlbLHUS.

Jlabopamopnvie onvimbi.
1. OsnakomieHHE C pa3IMYHBIMHU BHJIAMH TOILIMBA (KOJUIEKIIMS TOIIJIMBA).
2. O3HaKOMIICHHE CO CBOMCTBAMH M B3aUMOIIPEBPAIICHUIMH KapOOHATOB
U ruipokapOoHaToB. KauecTBeHHbIE peakliiu Ha KapOOHAT-HOH.

3. O3HakomIIeHHE ¢ 00pa3IaMu MPUPOJTHBIX CHIIMKATOB.

4. O3HaKOMJIEHHE ¢ BUAAMU cTeksa (padota ¢ kosekiueil «CTeKsIo 1 u3aenus u3
CTEKJIay).

IIpakmuueckaa paboma.

1. Honyuenue oxcuna yriepona(IV) u msydenue ero cpoiicTB. Pacno3naBaHue

KapOOHATOB.
Pacuemnuvie 3adauu.

1. Beruucnenue Macchl UM 00beMa MPOAYKTa peaKkiuy 110 U3BECTHONW Macce WM 00beMy

HCXOJIHOTO BEUIECTBA, COJIEPKALIETr0 MPUMECH.

B pe3ynbraTe u3ydeHUs TEMBI y4daluecs J0KHBI
3HaTh



® 0COOEHHOCTH CTPOEHHS U CBOWCTB aTOMOB 3JIEMEHTOB IJIaBHOM moarpymnmsl [V rpymrsr,
CTpoeHue, (pu3nyeckre 1 XUMHUYECKUE CBOMCTBA, MOJIY4YEeHUE U IPUMEHEHHE YIiIepoaa —
IIPOCTOr0 BEIECTBA, CYIIHOCTh KPYTrOBOPOTA YIJIEPOJA B IPUPOJIE;

® CocCTaB, CTPOEHME, CBOMCTBA, TpUMeHeHHe okcuna yraepona (II) u okenaa yrnepona
(IV), xauecTBeHHYIO peakiuio Ha okcu yriepoaa (IV);

® 0COOECHHOCTH CTPOEHHS U CBOWCTBA YTOJILHOW KUCIOTHI M KApOOHATOB, KAUYECTBEHHYIO
peaKIuio Ha KapOOHAT-UOHBI;

® UMETb [IPEJCTABICHHUE U JKECTKOCTH BOJBI M CIIOCO0AX €€ YCTpaHEHMS;

e BaXHEHIIME NPUPOHBIC COETUHEHNUS KPEMHUS, CIIOCOOBI €ro MOJyYeHUs, CBOICTBA,
IPUMEHEHHE; CTPOEHUE KPUCTAJUINYECKOH perieTku okcuaa kpemuus (IV), ero
CBOMCTBA, IPUMEHEHUE;

® COCTaB, CTPOCHHUE, CBOWCTBA, IIOJyYEHHUE, IPUMEHEHHE KPEMHUEBOM KUCIIOTHI U €€ COJIEH,
KAauECTBEHHYIO PEAKL1IO HA CUJIMKAT-UOH,;

® TEXHOJIOTUIO IPOU3BOJICTBA KEPAMUKH, CTEKJIA, LIEMEHTA.

® J1aBaTh CPABHUTEJIBHYIO XapAKTEPUCTUKY CTPOEHHUS U CBOMCTB 3JIEMEHTOB IJIaBHOU
noarpynmns! [V rpynmnel; cpaBHUTENbHYIO XapaKTEPUCTUKY OKCHJIOB YIJIEPOJIa;

®  XapaKTepu30BaTh YIJIEpo] KaK XUMHUYECKUH 3JIEMEHT U IIPOCTOE BELIECTBO,
QJJIOTPOIHbIE MOAU(DUKALIMYU YTIIepO/1a;

e pacno3HaBaTh okcuJ yriepoja (1V), kapOboHar-nonst;

® 3alKuCbIBATh YPaBHCHUSA peaKIlI/If/'I, OTpaXXKArOMUX XUMUYCCKHUC CBOMCTBA U CIOCOOBI
MMOJIYy4YCHHA BEIICCTB, TCHCTHYCCKYIO CBA3b.

® [IPOBOJUTH XUMHUECKHUI 3KCIIEpUMEHT, cobutoias npasuia Th;

® [IPUBOAMTH IPUMEPHI U3ACIUN CUIMKATHON TPOMBIIIIEHHOCTH;

® [POM3BOJAUTH BBIUMCICHHE MACChl WJIM 00beMa MPOAYKTA PEAKIUH 110 U3BECTHOM Macce
w1 00bEMY HCXOAHOTO BELIECTBA, COAEPIKAIIETO IPUMECH.

Tema S. O6ue cBoiictBa MeTa/ioB. Metauibl IA-IITA- rpynn IICX3D /.M.MenaeneeBa.
Keneso. Merauryprusi. (12 )
OO0mme cBoiicTBa MeTALIOB.

[TonoxeHne MeTamsioB B MEPUOJUYECKOW CUCTEME XMMHUYeckux siemeHToB /Jl. M.
MenneneeBa. Merammdeckas cBs3b. OU3nyeckrue 1 XUMHYECKHAE CBOMCTBA METAJUIOB. P
HaIpsKEHUN METaJIOB.

Lemoncmpayuu.

1. OGpa3isl MeTaNIOB, B3aUMOJICHCTBUE METAIOB C HEMETaJJIaMHU.
JlaGopaTopHbIE OTBITHI

1. PaccMoTtpenue o0pas3IioB METaIOB.

2. BsaumMmojelicTBHE METAJUIOB C PACTBOPAMH COJICH.
Metanasil A-l I A-rpynn IICX3 /I.LH. MeHaeieeBa

[Ilemounpie MeTawbl. [lomokeHNE METOYHBIX METAIIJIOB B TIEPUOINYECKON CUCTEME U
cTtpoenue aroMoB. Haxoxzaenue B mpupopae. Puznueckue U XMMHUYECKHE CBOWCTBA.
[IprMeHeHre METOYHBIX METAIUIOB U UX COCTMHEHUH.

[lenounozemenbHbie MeTAILIBL. [lo0XKEHNE MIETTOYHO3EMENBHBIX METAIIIOB B
IIEPUOIMYECKON CHCTEME U CTpoeHHEe aToMoB. Haxoxxaenue B mpupoae. Kanpuuii u ero
coenuHeHUs. JKeCTKOCTh BOJIBI U CITOCOOBI €€ YCTPaHEHUSI.

Amomunuil. [lonoxeHne aatOMHHMS B NEPUOAUYECKON CHCTEME MU CTPOECHHE €ro
atoma. Haxoxnaenue B npupone. Puznueckue M XMMUYECKHE CBOWCTBA aTOMHHUSI.
AM(DOTEpHOCTh OKCHIA U TMJIPOKCH]IA AITFOMUHHUSL.

Lemoncmpayuu.
1. 3HakoMcTBO ¢ oOpasmamMu BaKHEHIIMX COJICW HATPHs, Kajus, MPUPOIHBIX
COCIMHEHUI KalbIUs, PyJaMH JKeJe3a, COCIUHEHUSIMHU AIIOMUHUSA.




2. BsaunmopeiicTBHe IIETOYHBIX, IET0YHO3EMEIBHBIX METAILUIOB U AIFIOMHUHUS C BOIOH.
JIabopaTopHBIE ONBITEI
1. O3znakomiieHHE ¢ 00pa3aMy BaXKHEHINIUX COJICH HATPHSI, KA U KaJTbIIHS.
2. O3HaKOMIICHHE C PUPOJTHBIMU COCTUHCHUSIMU KaJIbIIHS.
3. O3HakomiieHuE U 00pa3aMu aTIOMUHUS U €T0 CIUIaBOB.
Keaeso.
Keneso. [lonoxenue xene3a B NEPUOJIUIECKON CUCTEME U CTPOCHUE Er0 aTOMa.
Haxoxxnenue B npupone. @usnueckre U XMMHUYECKHE CBOMCTBa jkene3a. OKCHIBI,
ruapokcuasl U conu skenesa(ll) um xeneza(Ill).

HLemoncmpayuu.
1. 3HaKOMCTBO C Xele3HbIMU PylaMHu.
2. TlomyyeHue THAPOKCHUIOB JKeJ€3a U MX B3aUMOJICHCTBUE C KUCIOTAMHU.
3. KauecTBeHHBIE peaklliu Ha HOHBI XKeJe3a.
JlabopamopHvle ONbITHI
1. Tlonyuenue ruapoxcuna xxenesa (1I) u B3aumoseiicTBue ero ¢ KUCI0TaMu.
2. Tlomyuyenme rugpoxcuna sxenesa (I1I) u B3aumozeiicTBue ero ¢ KUCIOTaMHU.
[IpakTuyeckas paboma
1. Pemenue 3kcriepuMEHTANIBHBIX 33]1a4 110 TEME METAJLJIbI.
Meraniayprus.

[lonstue o Meramnypruu. CriocoOpl nosydyeHus: meramioB. CruiaBbl (CTalb, YyI'yH,
JHOpaTroMUHUN, OpoH3a). [IponsBoacTBO uyryHa u cramu. [Ipo6iema 6€30TX0JHbIX
IIPOM3BOJICTB B METAJULYPIUU U OXpaHa OKpy»karomien cpenpl. [loHsTHE 0 KOPPO3UHM METAIIOB U
croco0ax 3aluThl OT Hee (0030pHO).

B pe3ynbpTaTe n3y4eHus: TEMbl yUyaluecs 10KHbI
3uarhb
® gaxcHellwiue XUMUYECKUE NOHAMUA: METATUINUECKAs] XUMHUYECKasl CBA3b,
MeTaJUInuecKasi KpUCTAININUECKas pelIeTKa; METAJLTyprusl, CIUIaBbl;
® 0COOEHHOCTH CTPOEHUS U CBOMCTB aTOMOB METAJUIOB, UX (pu3nueckue u odmue
XUMUYECKHUE CBOWCTBA,
® CrOCOOBI MOJTYyYEHUS METAIIIIOB; 0OCOOCHHOCTH CTPOSHUS U CBOMCTB aTOMOB, HAXO0XKICHHE
B IIpupo/ie, GU3NUeCcKrue 1 XUMHYECKUE CBOICTBA, MOJYyYeHHE U IPUMEHEHHE
HIEJIOYHBIX, IIETIOYHO-3EMENIbHBIX METAIIOB, KaJbLIUs, aJTFOMUHMUS, JKEJIe3a U UX
COCIUHCHMUIA,
® KayeCTBEHHBIE PEAKIIMU HA UOHBI;
® TEHETHYECKYIO CBSI3b COCIMHEHUN;
® TEXHOJOTHUIO MPOU3BOJICTBA YyT'yHA U CTAJIU, IBETHBIE CIUIaBbl, UX CBOMCTBA U
MIpUMEHEHHE.
Ymern
®  00vACHAmMb GU3NIECKUI CMBICII aTOMHOTO (TIOPSIIKOBOT0) HOMEPa XUMUYECKOTO
3JIeMEeHTa, HOMEPOB T'PYMIIBI U EPUOA, K KOTOPHIM 3JIEMEHT NPUHAJICKUT B
nepuoanueckoit cucreme .M. MenzaeneeBa; 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
AIIEMEHTOB B MpeesiaX MaJbIX TePUOI0B U TIaBHBIX MOATPYII, OOBSICHITH B3aUMOCBSI3b
CTPOEHUS U CBOMCTB;
® Xapakmepu30eams XUMHUYECKUE CBOICTBA METAJIIOB, COCTABJIATh YPABHEHUS PEaKLUi ¢
y4acTHEM METAJIOB, YKa3bIBATh UX THUI, HA3bIBATh MPOJIYKThI pEaKI1i, 3allUChIBATh
YpaBHEHUS PEAKIIHMA, OTPAKAIOIINX TEHETHIECKYIO CBA3b;
® 3anucvléams YPABHEHUS PEAKIUN MOJIYUCHHS METAIIOB;
® Xapakmepu306ams CBONCTBA HEKOTOPHIX CIUIABOB U UX IPUMEHEHUE;
®  0asambCPAGHUMENbHYIO XAPAKMEPUCMUKY CTPOECHUS U CBOKMCTB aTOMOB 3JIEMEHTOB
TJ1aBHOW MOJArPYMIbI [ rpymimbi;



® pacno3Haeamp BEILECTBA, UCTIONb3Ysl KAYECTBEHHbBIE PEAKIIUU;

® ocywecmensamep PeaKIyy, JISKaIIHe B OCHOBE LIETIOYKH MTPEBPAIICHHI;

® cocmaenams ypaBHECHUS UOHHBIX PEAKIIMH, OKHCINTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii;

® Xapakmepu30eams ATIOMUHUHI 110 MIaHY, COCTABIIATh YPaBHEHUS PEAKIUM C ydacTHeM
AJIIOMUHMS U €70 COCIMHEHNN, YKa3bIBaTh UX TUIl, HA3bIBATh IIPOJYKTHI PEAKIIUN;

® Xapaxkmepu3zoeams >KEIIe30 110 TUIaHy, COCTABIIATh YPaBHEHHUS PEAKIIMKA C yIacTHEM
)Kese3a U ero COeIMHCHUH, YKa3bIBaTh WX THII, Ha3bIBaTh IPOYKThI PEAKIIHIA;

® Xapaxmepu306amb NPOU3BOJICTBO UyI'yHA U CTAJIU, IPUBOJUTH PUMEPBI U3AEITUN U3
yyryHa U U3 CTaJIN.

Tema 6. KpaTkuii 0030p BaKHeHIINX OpraHuYecKuX BemecTs (9 4.)

[lepBoHayanbHbIE IPEACTAaBICHUSI 00 OPraHUYECKUX BellecTBax. [lepBonayanbHbie
CBEJICHUS O CTPOEHUHU OpraHUYeCKuX BemecTB. OCHOBHBIE MOJOKEHHS TEOPUU CTPOCHUS
opranuueckux coeauneHuid A. M. byrnepoBa. M3omepus. YmpoieHHas kiaccupukaims
OPraHUYEeCKUX COCTUHECHUM.

[IpenensHbie yrieBogoponasl. Meran, 3tan. CocrtaB, cCTpoeHHE, (hU3NUECKUE U
XuMH4eckue cBoicTBa. [Ipumenenue. [lonsiTHe 0 roMoIOrax ¥ TOMOJIOTMYECKHUX PsAJIax.

Henpenenbusie yrmeBomopoasl. CocTaB, cTpoeHue, (pU3Mveckre U XUMUYECKUE
cBoiictBa. [Ipumenenue.

[ToHsATHE O HIMKIMYECKUX YTIEBOAOPOAaX (IIUKIOATKAHbI, OEH30I).

[Ipupoaubie HICTOYHUKH yTieBoaopoaoB. HedTs 1 mpupoanHsiii ra3, MX MpUMEHEHHUE. 3alluTa
aTMoc(hepHOro BO3/lyXxa OT 3arpsi3HEHUsI.

Kucnopocoaepxkaiiue opraHu4ecKkue BEeIeCTBa: CIIUPTHI, KAPOOHOBBIE KUCIIOTHI,
CJIOKHBIE YPUPBI, )KUPBI, YTIEBOABI (001IE CBEACHHUS).

OO6mme moHaTHsI 00 aMUHOKUCIIOTaX, OeJIKax, MoIuMepax.

Llemoncmpauuu.

1. Mogaenn MoJeKyn OpPraHMYEeCKUX COEAMHEHHWH, CXEMBbI, TaOIHUIIbI.

2. Topenue yrneBoIOpoAOB U OOHApPYKEHHE MPOIAYKTOB UX TOPEHUSI.

3. OOpa3zubl He()TH U TPOAYKTOB UX MEPEPAOOTKH.

4. BuaeoonbITHI 10 CBOWCTBAM OCHOBHBIX KJIACCOB OPTaHUYECKUX BEIIECTB.
Pacuemnvle 3adauu.
YcraHoBnenue mpocrteiineil (GopMynbl BelecTBa MO MAacCOBBIM JOJSIM
AJIEMEHTOB.

B pesynbrare nzydeHus: TeMbl yyalrecs JOJIKHbBI
3HaTB

e BakHellllIMe XMMHUYeCKHe MOHSATHS: OPTraHUYeCcKasi XUMHUs, OpTaHMYECKHE BEIIeCTBa,
XUMHYECKOE CTPOCHHE, BaJICHTHOCTh, TOMOJIOTH, TOMOJIOTHUECKUN Psijl, TOMOJIOTUYECKast
pa3HOCTb, U30MEPHUSL, U30MEPBI, IPENETIbHBIE YTIEBOIOPOAbI, AJIKEHBI, AJIKUHBI,
GbyHKIMOHaIbHAs TPYIINA, CIUPTHI, KAPOOHOBBIE KUCIOTHI, KAPOOKCHIIbHAS TPYIINA,
CJIO’KHBIE A(UPBL, )KUPBI, AMUHOKHCIIOTHI, OETIKH, MOHOMED, MOJINMED, CTPYKTYPHOE
3BEHO, peaKlys MOJIMMEpHU3aIy;

e OCHOBHbIC 3AKOHbI XHMHM: OCHOBHBIE I10JI0OXKEHHS TEOPUU CTPOEHUS OPraHUYECKUX
coenquHenuit A.M.bytieposa;

e 00myto ¢popMyIly aJIKaHOB, TOMOJIOTUYECKUI psAJl METaHa, HOMEHKIIATypy U U30MEPHIO
QJIKaHOB, HAXO0XCHNUE AJIKAaHOB B IIPUPOJE, MTOJIyYEHUE, CBOMCTBA AJIKAHOB HA IPUMEpE
MeTaHa, IPUMEHEHUE;

e 00mIyIo popMyiTy aIKEHOB, TOMOJIOTHUECKHUH s dTHIICHA, HOMEHKJIATYPY U H30MEPHIO
AJIKEHOB, MIOJIyYE€HHUE, CBOWCTBA AJIKEHOB HA IIPUMEPE 3TUJIEHA, IPUMEHEHHUE;



0011yI0 GOpMYITy aJIKHHOB, TOMOJIOTMUYECKHUH Psijl alleTUIIeHa, HOMEHKIIATYpy U
U30MEPHIO AJIKWHOB, IIOJIy4Y€HHUE, CBOMCTBA AIKMHOB Ha IIPUMEpE alleTUIIECHA,
PUMEHEHHE;

(bopMyIbl U 0COOEHHOCTH CTPOEHUS U CBOMCTB, MOJIy4Y€HHE U IIPUMEHEHUE
OJIHOATOMHBIX CIIUPTOB (METAHOJIA, 3TAHOJA), MHOTOATOMHBIX CIIMPTOB (3TUJIEHIJIUKOJIA,
[JIUIEPUHA);

(bopMynbl 1 0COOEHHOCTH CTPOCHMSI U CBOMCTB KapOOHOBBIX KUCIOT (MypaBbHHOM,
YKCYCHOM, CT€apuHOBOM U JIp.), IPUMEHEHHE KapOOHOBBIX KHCIIOT, CJIOXKHBIX 3(HPOB,
OMOJIOTUYECKYIO POJIb )KUPOB;

Ba)XHEHIINX MPEICTaBUTENIEH YIIIEBOIOB, UX MOJIEKYJIIpHbIE (DOPMYJIbI, CBOMCTBA,
3Ha4YeHUe B IPUPOJIE U B KU3HU YEIIOBEKA;

Ha3BaHUS BAKHEUITNX aMMHOKHUCIIOT, IX CBOMCTBA, OMOJIOTHYECKOE 3HAUCHHE; (DYHKIINU
OEJKOB;

CBOWCTBA, IPUMEHEHHE MOJIMMEPOB Ha NIPUMEpPE MOJUITUIICHA

o Y4yeOHO-TEeMATHYECKHMN ILIAH

Tewma pazgena KonnuecTBo yacos
IIpaxkr. Kontp. pab. | Bcero
pao.
IToBTOpeHue n3yuyeHHoro B 8 kiacce. - - 3
1 | DaexTponuTHyecKas AMCCOLUAINS 1 1 10
2 | Kucnopon u cepa. 1 1 12
3 | Azor u pocdop. 1 1 11
4 | Yruepon 1 KpeMHHH. 1 1 9
5 | OOmue cBOHCTBA METAIIJIOB. 1 1 12
Mertamnsl IA —IlA rpynn IICXD .. Menne-
JeeBa.
Keneso.
Meramryprus.
KpaTkuit 0030p BaKHEHIINX OPraHUYECKUX - 8
BEIIECTB.
Penrenne 3amau 3
Hroro: 5 5 68




Ne Tema ypoka IInanupyemsie pe3yabTathl (YY) Harano | dakr.
TUIaHy Jara
[oBTOpenwue. 3HaTh:BaOXHEHIINE XUMUYECKUE MTOHATHS: XUMHYECKUH JIEMEHT, 2.09
[epuoanueckuii 3aKoH, aTOM, TIEPHOIMYECKHUI 3aKOH;
HepHoINIecKas CHCTEMA yMeTb: O0BSACHATh (PU3NUECKUN CMBICII aTOMHOT'O HOMEpa
XMMHUYECKHX JIEMEHTOB XHMHYECKOTO 3JIEMEHTa, HOMEPOB I'PYIIIBI U IIEPHOJIa;
JA.1.Menneneena. XapaKTepU30BaTh XUMUYECKUE SJIEMEHTBI HA OCHOBE UX IOJIOKEHUS B
Crpoenne aToma. I1C I.1.MenneneeBa u 0COOCHHOCTEH CTPOSHHS X aTOMOB
[ToBTOpenue. Xumudeckasi | 3HATh:BaXHEHIINE XUMUYECKUE TIOHATHUS: NOH, XUMHUYECKasl CBS3b, 3.09
CBSI3b. ANIEKTPOOTPULIATENIFHOCTD, BELIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS;
YMETB:ONPCACIIATL TUIT XHUMHYECKOU CBSI3H B COCIUHCHMUAX,
00BICHSITH 3aBUCHUMOCTE CBOKMCTB BCHICCTB OT UX CTPOCHUA; YMCTh
0OBICHATD npupony XUMHYECKOH CBSI3U
[ToBTOpEHHE U3YyUEHHOTO 3HaTh: QopMyIIbl XUMHYECKUX BELIECTB; Kiaccudukanuro Bemects | 9.09
Marepuaia 0 BOKHEHIINX | YMeTh:
KJIacCcaX HEOPraHUYECKUX COCTaBJIATH (POPMYJIbI HEOPIraHUUECKHX COCAMHEHU I N3yYEeHHBIX
COC/IMHEHUIA. KJIACCOB; OIPENEIISITh KIJIACC BEIIECTB
CyIiHocTh mporiecca 10.09
JIEKTPOITUTHICCKOM PeryasTuBHBIE: CTAaBAT YUCOHYIO 32/1a9y, OIPEACIISIIOT
JTICCOIIHAITIH MOCJIEIOBATENEHOCTE IIPOMEKYTOUHBIX IIeIeH ¢ y4eToM
KOHKPETHOTO Pe3yJIbTaTa, COCTABIISAIOT IDIAH U aJlTOPUTM JICHCTBUI
I[Ho3naBartenbHbIe:
CaMOCTOSITEIIFHO BBIJCIISTIOT
(hopMyIHPYIOT IO3HABATEIBHYIO IEITh, HCIIONB3Ys OOIIHe TPUEMBI
peuieHus 3a1a4
KoMMmyHuKaTHBHBIE:
KonTponb u orieHka nelicTBU mapTHepa
(DOpMI/IpOBaTB OTBETCTBECHHOC OTHOIICHUE K YYCHHUIO, TOTOBHOCTh U
CMOCOOHOCTH K CAMOPA3BUTHIO U caM000pa3oBaHuio. Pa3BuBaTth
KOMMYHUKATHBHYIO KOMIIETCHTHOCTb, YMCHHC YBaXXKaThb MHYIO TOYKY
3pEeHUs IIPU 00CYKICHUHN TIPOOIIEMBI.
Hcnonb30BaTh MEKIPEIMETHBIE CBS3U, IPOBOANTH HAOIIOACHUS 110
X0y JIEMOHCTPAIMOHHOTO 9KCIIEPUMEHTa, UCCIIEZI0BaTh CBOICTBA
PacTBOPOB JIEKTPOJIMTOB U HEAIIEKTPOINTOB, 00CYKJaTh B IPyIIax
PE3YJIbTATHI OIBITOB.
OCHOBHBIE TTOJIOKEHUS I1:3HaTH OCHOBHBIE MOJIOKEHUS TEOPUH NIEKTPOIUTHUECKOM 16.09
TEOpHUH IUCCOLMAIIMU
3JIEKTPOJIUTUYECKON
JIICCOLIUALIUH
Jucconualyst KUcior, PeryisiTuBHbBIE: CTaBIT y4eOHYIO 3a/1a4y, ONPEICISIIOT 17.09

IIeJIoueit, cojen

MOCTIEI0BATENEHOCTh MPOMEXYTOUHBIX IIeIeil ¢ yueToM
KOHKPETHOTO Pe3yNbTaTa, COCTABIISIOT IUIAH U aJITOPUTM JeHCTBUH
ITo3HaBaTenbHbIE:

CaMOCTOSITENIbHO BBIJCISIOT

(hopMyITHPYIOT MO3HABATEBHYIO €I, UCTIONB3YS OOLIHME IPUEMBI
peleHus 3agau

KomMMmyHuKaTHBHBIC:

Kontpons u onenka neiictsuii napTHepa

®DopMHPOBATh OTBETCTBEHHOE OTHOIIEHUE K YUEHHIO, TOTOBHOCTb U




CIIOCOOHOCTH K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO.
PaboTath ¢ TEKCTOM, HAXOANTH B HEM OTBETHI HA 33/1aHHBIC
YYHUTEIIEM BOTIPOCHI, IPOBOANUTH HAOIIOJEHNUS 32 XOJI0M
JIEMOHCTPAIMOHHOTO IKCIIEPUMEHTA, 00CYKAATh PE3YIIbTATHI
OTIBITOB, JIENATh BHIBOJBI.

3HATBOIPEICICHUEKHUCIIOT, OCHOBAHUH, coneit ¢ mosutuiit T/,
YMeTbCcOoCTaBISITh YpaBHEHNS XUMUUECKUX PEAKLIMN JUCCOLMail
KHCJIOT, OCHOBAHHMI1, COJICH;

00BSACHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX CTPOCHHUS

CreneHp TUCCOIMAIINH.
CunbHble U ci1a0bIe
INEKTPOJIHUTHL.

Hmets npeacraBienue o creneHn /1.

3HaTh onpeseneHne MOHATHH CHIIbHBIE 3IEKTPOJIHUTHI, CIa0dbIe
3IIEKTPOJINTHI, UX TPEICTAaBUTENCH.

YMeTh 3anHCHIBaTh YpaBHEHUS D/]

23.09

Peaknun monHOTO
obMeHa.

JlaGopaTopHblii onbIT 1.

Peaxinn oOMeHa MEXTY
pacTBopamMu
AJICKTPOJIUTOB.

3HATh:CYITHOCTh PEaKIUi HOHHOTO OOMEHa.
YMeTbCOCTaBIATh YPAaBHEHUS PEaKLUii HOHHOTO 0OMEHa,
OTIPEIeIATh BOBMOXHOCTh ITPOTEKAHMs pEaKkiii HOHHOTO 0OMeHa.

24.09

OKHCIUTENLHO-
BOCCTAHOBUTCJILHBIC
peakiuu

IMo3naBarenbHbIe:

BBIOMPAIOT OCHOBAHUS U KPUTEPHUHU LTS KTacCU(DUKAIIMU PEaKLUi
npeoOpa3oBbIBaTh HH(POPMAIINIO U3 OJTHOTO BUAA B IPYTOH U
BEIOMpATH TSI ceds ynoOHyo GopMy GUKCAIUU TPEACTABICHUS
HHPOPMAIUH

PerynsituBHble:

BBIJIBUT'AIOT BEPCHHU PEIICHUS NTPOOIEMBbl, 0CO3HABATh KOHEUHBIH
pe3ysbTat

KoMMmyHuKaTHBHBIE:

OTCTauBaTh CBOIO TOYKY 3PEHHS, IPUBOIUTH apTyMEHTHI,
MoATBepkas ux pakramu

pas3nuuarh B yCTHOM peud MHEHHE, 10Ka3aTelIbCTBa, THIIOTE3HI,
TEOpHUU

dopMuUpOBaTH MOTHBAIHIO K II€JICHAIIPABIICH-

HOH NTO3HABATEIbHON IESTENbHOCTH, OCO3HAHHOE, YBAXKHUTEIBHOE U
J00poXkenaTenbHOe OTHOIICHHE K IPYTOMY YEJIOBEKY, €r0 MHEHHIO,
MHPOBO33PEHHIO.

OT1m4aTh OKHCIUTETLHO-BOCCTAHOBUTEIBHBIE PEAKIINHU OT
XMUMHUYECKHX PEaKLUH APYTUX THIIOB. Y PaBHUBATH

3HaT]) Ba)KHEUIIINE XUMHUYECKHE NOHATUA:OKUCIIUTCIIb,
BOCCTAHOBHUTEIIb, CTCIICHb OKHCJICHHUS, 3JICKTPOOTPHUIIATEILHOCTb.
YmMmern ONPECACTIATh CTCIICHDb OKUCJIICHU, COCTABIIATh YPaBHCHUA
OKHCIIUTCIIbBHO-BOCCTAHOBUTCIIbHBIX peaKum‘/'I METOAOM
9JIEKTPOHHOTO OaylaHca.

30.09

10.

T'upponus coneit.

3narnb OIIPEACIICHUE IOHATUSA «TUAPOJIU3 COJIN», CYITHOCTh PEAKIHUN
TUAPOJIM3a COJIU.

Ymersn MMPOTHO3UPOBATH CIIOCOOHOCTH COJIH K TUAPOJIN3Y, TUIL
TUAPOJIN3a, pCaKIUIO Cpeabl B paCTBOPE COJIH, 3aIIMCbIBATH
YpaBHCHUEC Ir'UAPOJIM3a COJIM B MOHHOM U MOJICKYJISIDHOM BUIC.

1.10




11. | Ypok-ynmpakHEeHHeE. 3HATh onpeeICHUs TOHATHIH «PEaKIIMA HOHHOTO OOMCHAY, 7.10

Pemenne 3agau. «pEaKIUH 3aMELICHIUS», KOKUCIUTEILHO-BOCCTAHOBUTEIILHBIC
PEaKIII», OKHCICHHE)», «BOCCTAHOBICHUEY, COKHCIHUTEIbY,
«BOCCTaHOBHTEIIbY,
YMeTh: 3anMCHIBaTh YPaBHEHUS peakimii HoHHOTO oomeHa, OBP,
MPOM3BOIUTH PACUCTHI IO YPAaBHEHUSIM PEAKIUH, €CII OHO 13
pearupyromux BeIIecTB JaHO B M30BITKE.

12. | IIpakTH4eckas 3HaTh onpeseneHns MOHATHH M0 TeME, CYIIHOCTb IPOIECCOB 8.10
padoraNel «Pemenue JIUCCOIIMAIINH, peakunii HoHHOTo oOMeHa, OBP, peakiun rumponmsa.
SKCIIEPUMEHTAIIBHBIX YMeTh IpOBOANTH SKCIIEPUMEHT, coOtoaast mpasmia Th;
3a1a94» COCTaBJIATh YPAaBHEHUSI HOHHBIX PEAKIMH B MOJICKYJIIPHOM, ITOJTHOM

U COKpaIlleHHOM MOHHOM Buje, ypaBHeHus OBP.

13. | KonrpoanHas padoTa 3HaHUS U yMEHU 110 TeMe 14.10
Nel o Teme:

«INEeKTPONUTHIECKAS
JTUCCOITHALIUS

14. | OOmiast xapakTepUCTHKa PerynsiTuBHbIE: 15.10
3J€MEHTOB IOArPYIIIbI IInaHupyroT CBOU AEHCTBUS B CBSI3U C IIOCTaBICHHOM 3a7adeil U
KHCIJIOPOA. YCIIOBUSIMHU €€ PEIICHHS

Ilo3naBartenbHbIC:

CraBsT 1 (GOpMYJIUPYIOT LIENN ¥ IPOOJIEMbI ypOKa
KoMmyHukaTuBHbIe:

AZIEKBaTHO HCIIOJIB3YIOT peUeBbIe cpecTBa it 3P HEKTHBHOTO
pelIeHust KOMMYHUKaTHBHBIX 331a4 JInunocTHbIe: PasBuBaror
0CO3HaHHOE OTHOIIIEHHE K CBOMM COOCTBEHHBIM ITOCTYIIKaM
®DopMHPOBATH IETOCTHOE MUPOBO33PEHUE, COOTBETCTRYIONIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH.

CamocrosTenpHas paboTa ¢ KHUTOH C IEIbI0 YTIyOJIeHH 3HAaHUH 0
MEPUOTUIECKOM 3aKOHE U MEPHOANIECKON CHCTEME XUMUIECKUX
aneMmeHToB J[. 1. MeHzeneeBa u CTpOCHUM BELIECTBA.

/I. dusnveckre CBOWCTBA rajJOTeHOB.

15. | Crpoenne u cBoiicTBa 3HaTh ONpe/ieNIeHNe TOHATHH «aTIOTPOIIHS», «aJIOTPOITHbIE 21.10
MPOCTHIX BEUIECTB, BUJIOM3MEHEHUsI»; CTPOEHHE, CBOICTBA, IIOJydeHNE U IIPUMEHEHHE
00pa30BaHHBIX AaTOMaMHU KHCJIOPO/a U 030HA.

KUCIIOpPOAA. AIIOTPONUsL. | YMeTh OOBSICHATH 3aBUCHMOCTD CBOIMCTB BELIECTB OT UX CTPOCHUS,
XapaKTepru30BaTh CTPOCHHE W CBOWCTBA KHCIOPOa U 030HA.
16. | CaoiicTBa cepsl, ee PeryasiTuBHbIC: 22.10

MOJYy4Y€HUC U IPUMCHCHUEC.

TUTAHUPYIOT CBOM JICHCTBUS B CBSI3M C TIOCTABIICHHOM 3a1aueii u
ycnoBusMu ee pemeHns. [lo3HaBaTeJbHbBIE:

CTaBAT U POPMYIIUPYIOT LETH U MPOOIIEMBI YPOKa
KoMMyHUKATHBHbBIE:

aJIeKBaTHO MCTIONB3YIOT peueBble cpeacTBa A 3 dexTuBHOTO
peUICHUA KOMMYHUKATUBHBIX 3a1a4

DopMUpOBATH NEIOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH.

CamMocTosTeabHO paboTaTh ¢ yUSOHHKOM C TENBI0 YTITyOIeHHS
3HAHUI O IEPUOIUICCKOM 3aKOHE M IICPUOTUUCCKON CHCTEME
xuMuueckux aneMenToB [I. V. MenzeneeBa, CTpOCHHUHU BELIECTBA.




3HaTh OnpeseNeHne MOHATHH «AJUIOTPOIHS», «aJIIOTPOIHEIE
BUJIOM3MEHEHUSI»; CTPOEHHE, CBOMCTBA aJUIOTPOIHBIX MOAU(UKAIIHI
CepBl, XUMHUUECKHE CBOMCTBA CEPBI, €€ ITOIyICHUE U IPUMECHEHHE.
YMeThb 00BSCHATH 3aBUCHIMOCTh CBOHCTB BEIIECTB OT UX CTPOCHHS,
XapaKTepHU30BaTh CTPOSHHE M CBONCTBA AJUNIOTPONHBIX MOAN(DUKAINI
CEpBL.

17.

Coenunenns cepsl (1I).

JladopaTopHblii onbIT 2.
Pacno3naBanue cynbhui-
MOHOB B PacTBOpE.

PerynstuBHble:

Y4UuTHIBAaIOT IPABUIIO B INIAHUPOBAHUHU U KOHTPOJIE criocoda
pemeHust

ITo3naBaTenbHbIC:

Hcnonb3yroT MoucK Heo0X0MMOM MH(POPMAIMH /1711 BBITIOJTHEHHS
yueOHBIX 33/IaHUH C UCTIONb30BaHUEM YUeOHOH JINTEpaTyphI
KomMMyHuKaTHBHBIE:

KonTtpoaupyroT nelicTBie mapTHepa.

cDOpMI/IpOBaTI) OTBCTCTBCHHOC OTHOIICHUEC K YYCHHUIO, TOTOBHOCTDH U
CIIOCOOHOCTH K CAMOPA3BUTHIO U CaMO00OPa30BaHUIO, OCHOBBI
9KOJIOTHYECKON KYJIbTYpPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYECKOTO MBIIILICHHS.

CaMOCTOSITEIFHO COCTABIISATh YPAaBHEHHS PEaKIHH,
MOATBEPKTAIONIIX CBOWCTBA CEPHUCTOTO T'a3a M CEPHUCTOM
KHCJIOTBI, MOJIEKYJISIPHBIE (POPMYJIBI CPEAHUX M KUCIIBIX COJIEH.
[TpoBOANTH XUMHYECKUI SKCIIEPUMEHT 110 PACHO3HABAHUIO CYIb(HUT-
HOHOB

28.10

18.

Coenunenns cepsr (IV).

JlabopaTopHblii onbIT 3.
Pacno3snaBanue cynbpur-
HOHOB B PacTBOpE.

3HaTh: cocTaB u cBoiicTBaokcuaa ceprl (IV), cepHUCTOM KUCIOTH U
ee coJiell; KaYeCTBEHHYIO PEaKIMIO Ha CYJIb(UT-HOHBI.

YMeTh XapakTepu30BaTh CBOWCTBA KUCIIOT C TOUKH 3peHust T/,
3aIUChIBaTh (DOPMYJIbI U3YUEHHBIX BEIIECTB M YPaBHEHUS peaKLuii ¢
UX y4acCTHEM.

29.10

19.

Oxcup cepsl (V). Cepnas
KHCJIOTa U €€ COJIH.

JlaGopaTopHblii onbIT 4.
PacnozHaBanue cynbdar-
MOHOB B PacTBOpE.

PerynsiTuBHbIE:

PazniuaroT crioco0 U pe3ynbpTar AeHCTBHA

I[Ho3naBartenbHbIe:

Brageror o0muM nprueMom perieHus 3aaadq

KoMmyHukaTuBHbIe:

JloroBapHuBarOTCs O COBMECTHOH JESATEIBHOCTH, MPUXOIAT K 00IeMy
DopMHUpPOBATH OTBETCTBEHHOE OTHOLLUEHHUE K YUEHHIO, TOTOBHOCTb U
CIOCOOHOCTH K CAaMOPa3BUTHIO U CAaMOOOPa30BaHHIO.
CaMOCTOSITEeIbHO COCTABIIATh yPaBHEHUS PEaKIHii,
MOITBEPKIAIOIIUX CBOMCTBA pa30aBIeHHON CEPHOMN KUCIOTHI, U
Pa3bACHATH UX B CBETE MPEJICTABICHUN 00 IIEKTPOTUTHIECKON
JIUCCOIMAIINH U OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX MPOLIECCAX.
CocCTaBATh MOJIEKYIISIPHBIE (POPMYITBI CPETHUX U KHCIIBIX COJEH
cepHOil KucaoThl. [IpoBOIUTE XUMHUYECKUM 3KCIIEPUMEHT 110
pacro3HaBaHHUIO CYIb(aT-HOHOB.

3HaTh:coCTaB U cBO¥cTBa coenuHeHM cephl (VI); kKauecTBeHHYIO
PEaKIHIo Ha CYJIb(haT-HOHBL.

YMeThb XapakTepru3oBaTh CBOWCTBA KUCIOT ¢ TOUKH 3peHus TO/I,
3aIUCHIBaTh (POPMYIIBI U3yUCHHBIX BEIICCTB M YPABHCHUS PEaKIUii ¢
UX YYaCTHEM.

11.11

20.

CsaoiicTBa
KOHUEHTPUPOBAHHOMN
CEpHO KUCJIOTHI.

3HaTh 0COOCHHOCTH B3aMMOACHCTBHS KOHIICHTPUPOBAHHON CEpHON
KHCJIOTHI C METaJUTaMH.

Ymers 3anmceiBaTh ypaBHeHUs] OBP koHIIEHTpUpOBaHHOM cCepHON
KHCJIOTHI C METaJUTaMH.

12.11

21.

3akperieHue 3HaHU 1o
teme «Iloarpymnmna
KHCIIOPOJIay.

3HaThb OIpCACIICHUA MOHSTHH I10 TEMEC, CBOIiCTBa MPOCTBIX U
CJIOKHBIX BCHICCTB, 06pa30BaHHLIX aTOMaMHU KUCJI0poda U CEPbl, UX
MOJYYCHUC U NIPUMCHCHUC.

18.11




YMeTh 3anuchiBaTh (JOPMYIIBI BEIICCTB U YPABHCHUS XUMHUYCCKHIX
peaknuii ¢ MX yJacTHeM, ypaBHEHHS peaKIHid, 0TOOpaKaroIINX
TEHETHYECKYIO CBSI3b.

22. | IlpakTnyeckas pabora YMeThb IPOBOIUTE XUMUYECKUH SKCIIEPUMEHT, COOIIO/1asl TpaBmIIa 19.11
No2«OkcnepumenTtanbable | Th, permmaTts skcriepuMeHTaIbHBIC 3aJa91 Ha PAcIIO3HABaHUE
3aJa4yd 10 TeMe BEILECTB, SKCIIEPHMEHTAILHO ITOATBEP)KAATh KAIECTBEHHBIN COCTaB
«[loarpynma kucnopona u | BEIIECTB.
cepay.

23. | CKOpOCTh XMMHYECKHX 3HaTh onpeeicHNe TIOHATHS € CKOPOCTh XUMHUECKOH PeaKIum, 25.11
PEaKIUi U €€ 3aBUCUMOCTb | «TOMOTEHHAS PEaKIMsI», «TETCPOreHHAs PEaKIUs», KKaTalu3aToph»,

OT yCJIOBUH NPOTEKaHUS. «UHTUOUTOPBI», MaTEMAaTHYECKYIO (DOPMYITy CKOPOCTH XUM.
peaxIuy, 3aBUCUMOCTh OT YCJIOBUM IIpOTeKaHus, NpaBuiio BaHT-
Tododa.
YMeTh 00BICHATH 3aBUCHMOCTD CKOPOCTH PEAKLUK OT Pa3INYHBIX
(hakTOpOB.

24. | Obparumsie U 3HaTh onpezeicHNe IOHATHI «HeoOpaTHMasi peakusy, «odparumast | 26.11
HEoOpaTHMBbIE PEaKIn. peakus», «<XMMUIecKoe paBHOBecue», «rpuHiun Jle-1llarensey,
XUMHIYECKOE paBHOBECHE. | YCIIOBHUS HEOOPAaTUMOCTH PEaKINH, YCIOBHS CMEIIECHHS XUM.

paBHOBECHSL.

Ymers npumMensts npuaimn Jle-lllarense s onpeneneHus
HaIpaBJIeHUs CMEUICHU XUM. PaBHOBecHs, XapaKkTepu30BaTh
PCaKuu 1Mo M3BCCTHBIM MPHU3HAKaM KHaCCI/Iq)I/IKaIII/II/I..

25. | KonTpounHas padoTa 3HaHUS U YMEHUS 110 TeMe. 2.12
Ne2 o teme «Iloarpymnmna
kucnoponaa. OCHOBHBIE
3aKOHOMEPHOCTHU TCUCHUSA
XUMUYECKHUX peaKLuii»

26. | OOmias xapakTepucTuka PerynsiTuBHbIE: 3.12
XMMHUYECKHUX JICMEHTOB [InanupyroT CBOM ACHCTBUA B CBA3M C IIOCTABJICHHOM 3a/1aueil U
MOATPYTIHI a30Ta. A30T. ycnoBusiMu ee pemeHus. [lo3HaBaTenbHbIe:

CraBsT 1 (GOpMYJIUPYIOT LIENH U IPOOIEMBI ypoKa
KoMmyHukaTuBHbIe:

AZIEKBaTHO HCIIOJIB3YIOT peUeBbIe cpezcTBa s 3P HEKTHBHOTO
penIeHust KOMMYHHUKaTHBHBIX 33/1a4

DopMHUpOBaTH ETOCTHOE MUPOBO33PEHNE, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH, 1 KOMMYHUKAaTHBHYIO
KOMIICTEHTHOCTh B OOIIIEHNH U COTPYAHUUYECTBE CO CBEPCTHUKAMHU.
CaMOCTOSITEIFHO /1aBaTh XapaKTEPUCTHKY 3JIEMEHTOB V A-TPYIIIEl Ha
OCHOBAaHUU HX ITOJIOKCHHUA B HepI/IO}II/I‘IeCKOf/'I CHUCTEME U CTPOCHUA
aToMoB. PaccMaTpuBaTh XMMHUECKHE CBOMCTBA a30Ta C TOUKHU
3peHHs MPEICTaBICHUN 00 OKHUCIUTEIEHO-BOCCTAHOBUTEIBHBIX
nponeccax. O6cykaaTh poib a30Ta B IPUPOJIE.

27. | AMMuak. PeryasTuBHbIe: 9.12

IInanupyroT cBOM NEHCTBUS B CBSA3M C IOCTABICHHOI 3a1aueil U
ycnoBusaMH ee pemieHus. Ilo3naBaTejbHbIC:

CraBsT 1 (OpMYJIUPYIOT LIENN ¥ NPOOJIEMBI YpOKa
KomMmyHukaTHBHBIC:

Kontponupyror aelicTBus naptHepa

DopMHUPOBaATh LIETOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH.

CocTtaBiaTh cxeMy 00pa30BaHUS HOHA aMMOHHS. XapaKTepru30BaTh
(hmu3nveckre CBONCTBA aMMIaKa Ha OCHOBE HAOIIIOJCHAS
JIEMOHCTPAIIMOHHOTO OIBITA MoJTydeHus: aMmMuaka. OOBICHATh
peaxIyy TOpEeHHsl aMMHaKa B KHCIOPOAE ¥ OKUCIICHHS KHCIOPOJOM B
MPUCYTCTBUH KaTaJIM3aTOPa C TOYKH 3PEHUsSI IPEACTaBIeHUI 00
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX Npoueccax. CaMoCTOSITENBHO
paboTath ¢ y4eOHHKOM.

3HATH CTPOCHHUE U CBOWCTBA aMMHUaKa, CIIocOObl pacIio3HaBaHUS
Cpeau JIpyrux ra3o., ClOCOObI €ro MOJY4YeHHs U IPUMEHEHHE; 3HATh
OIpeNieNeHus MOHITUI «BOJOPOAHAS CBA3bY, «IOHOPHO-




AKLENTOPHBIA MEXaHU3M 00pa30BaHMsI KOBAJIEHTHOM CBSI3M».
YMeThb XapaKTepu30BaTh BELMICCTBO I10 IUIAHY, ONPEICISATH OMBITHBIM
ITyTeM aMMHaK, 3alruchiBaTh ypaBHeHst OBP.

28.

Conr aMMOHMSL.

JlaGopaTopHbIii onbIT 5
(pacnozHaBaHme coien
aMMOHWS).

3HaTh OnpeseneHne MOHATHS «COJM aMMOHHS», COCTaB, CTPOCHHE,
CBOICTBa, NOJIyY€HHUE U IPUMEHEHHUE COJIEH aMMOHUS,
Ka4eCTBEHHYIO PEaKIIMIO Ha KATHOH aMMOHUSI.

YMeTbonpenensiTe MPUHAIIC)KHOCTD BEIIECTB K ONPEACIICHHBIM
KJIaccaM COeIMHEHHH, OTPEECNIATh THII XUMUIECKOH peaKknny,
BaJICHTHOCTb U CTENIEHb OKUCIICHUS] XUMUYECKHUX 3JIEMEHTOB B
COEJIMHEHUSX;

YMETb ONPEeJIsiTh ONBITHBIM yTeM KaTHOH aMMOHHUS

10.12

29.

IIpakTnyeckas
padoraNe3 «IloxyueHue

aMMUaKa " OIIbITHI C HUM.

O3HakoMJIEHHE CO
CBOMCTBAaMH BOJIHOTO
pacTBOpa aMMHUAKa.

PerynsituBHbIe:

[InanupyroT cBOM AEHCTBUA B CBA3M C IOCTABJICHHON 3a/1aueii U
ycinoBusiMu ee perieHus. [lo3naBareabHbIe:

CraBat u GOpMYIHPYIOT LEITU U POOJIEMBI YpOKa
KoMmyHukaTuBHbIe:

AJICKBaTHO HCIIONB3YIOT PEUCBBIE CPEACTBA I HPPEKTHBHOTO
pelIeHrss KOMMYHUKAaTUBHBIX 3a7a4

®DopMHIpPOBaTH KOMMYHUKAaTHBHYIO KOMIIETCHTHOCTh B OOIICHUH U
COTPYAHUYECTBE CO CBEPCTHUKAMU B IIpoIecce yueOHo-
HCCJIEIOBATEILCKON NEATEILHOCTH.

Co0umtoaTh MpaBuiia TEXHUKH 0€30I1aCHOCTH IIpH padoTe ¢
J1a00paTOPHBIM 000PY/IOBAHUEM U XUMUUCCKUMH PEAKTUBAMH,
OKa3bIBaTh MEPBYIO MOMOIIIb MPHU 0XKOTAX U TPaBMaX, MOTYIEHHBIX
pu paboTe ¢ peaKTUBAMHU U JIAOOPATOPHBIM 000PYIOBAHHEM,
HCCIIeIOBATh CBOICTBA aMMHaKa.

16.12

30.

A30THas KuCI0Ta

PerynsituBHble:

YYUTHIBAIOT MPABUIIO B TUIAHMPOBAHUHU M KOHTPOJIE criocoba
pemeHus

pa3IMYaroOT CIOCO0 U Pe3yNbTaT IeHCTBUSA

ITo3naBaTenbHbIE:

HCTIONB3YIOT MIOMCK HE0OX0ANMOM HHPOPMALINH [T BHITIOTHEHHS
y4eOHBIX 3aJaHUH ¢ UCTIOJIB30BaHHEM yueOHOH

nutepatypsl, KoMMyHUKATUBHBIE:

KOHTPOJIMPYIOT IEHCTBUE MapTHEPA JOTOBAPUBAIOTCS O COBMECTHOM
JIEATENBHOCTH, MPUXOJISIT K 00IEMY PEIICHUIO

DopMUpOBaTh IENTOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH.

H3zo0pakaTh CTPYKTYPHYIO QOPMYITY a30THOH KHCIOTHI, OMIPEICIIATh
BaJICHTHOCTH W CTETICHh OKMCIICHHUS aTOMa a30Ta B MOJIEKYJIE a30T-
HOU KUCIOTEL. O0CYXIaTh 00IIHe CBOHCTBA KHCIOT HA TIpUMepe
CBOWCTB pa30aBIIeHHOH a30THON KUCIOTHL. OIEHUBATh MMPABHIHHOCTD
BEITIOJTHEHHS yIeOHOM 3a1aun. PaccMaTpuBaTh XUMUYECKUE PEaKIIH
MPOMBIIIIJIEHHOTO MOJyYEHHUsT a30THON KHUCIOTHI C TOUKH 3pEHUS
OKHCJIUTEITLHO-BOCCTAHOBUTEBHBIX ITPOIIECCOB.

17.12

31.

Comau a30THOI KHUCIIOTEL.

PeryasiTuBHbIE:

IUIAaHUPYIOT CBOU }leﬁCTBHﬂ B COOTBETCTBHH C MOCTaBIECHHON
3aJa4ueil 1 yCIOBHSIMH €€ peai3alun

Ilo3naBaTenbHbIe:

BJIAJICIOT OOLINM ITPUEMOM PEUICHUS 33124

KomMmyHukaTHBHBIC:

KOHTPOJHMPYIOT ACUCTBHS MApTHEPA

DopMHUpOBaTH ETOCTHOE MUPOBO33PEHHE, COOTBETCTBYIOIIEE
COBPEMCHHOMY YPOBHIO Pa3BUTHsI HAYKH, U OCHOBBI YKOJIOTHUECKON
KYJIBTYPBI.

CocCTaBJsITh YpaBHEHHS PEAKIINN pa3ioskeHuss HUTPaToB. OOBACHATH
Ka4eCTBEHHYIO PEaKIHIO Ha HUTPAT-HOHBI, OTIMYATh COJIM a30THOM
KHCIIOTHI OT XJIOPUIOB, CYIb(aTOB, CYIb(OHUIOB U CYITbPUTOB,
OOBSCHATH KPYTOBOPOT a30Ta B IIPHPOJIE

3HATh CTpOCHHE , CBOWCTBA, ITOJIyYCHHE M IPIMEHEHIE HUTPATOB,
OMOJIOTMYECKYIO POJIb a30Ta.

23..12




YMeTs 3anKChIBaTh YpaBHEHUS pEaKLUil HUTPATOB, 00IIKE ¢
JIPYTUMH COJISIMHE ¢ TIo3uIit TOJ] 1 ypaBHEHUS] TEPMHUYECKOTO X
pasznoxxenus ¢ nosunuiit OBP, xapakTepn3oBaTs KpyroBOpOT a30Ta B
MIPUPOE, 3aIHCHIBATE YPABHEHUS PEAKIIHNA, OTOOPaKAFOIITIX
TEeHETHIECKYIO CBSI3b.

32.

dochop.

PeryasiruBnbie:

MUIAHUPYIOT CBOM JICHCTBHUS B CBS3HU C MOCTABJICHHON 3aaueii 1
YCIOBHSAMH €€ PELICHUS

IMo3naBaTe/ibHBIE:

CTaBAT U POPMYIHPYIOT LEIH U IIPOOIIEMBI yPOKa
KoMmmyHukaTuBHble:

aJICKBATHO UCTIOIB3YIOT peUueBbie CpeACTBa s 3 PEKTUBHOTO
pelICHUs] KOMMYHHUKATHBHBIX 33/1a4

DopMHUPOBATH OTBETCTBEHHOE OTHOIICHUE K YICHHUIO, TOTOBHOCTh H
CIOCOOHOCTh K CAMOPA3BUTHUIO U CAMOOOPA30BAHHIO.
Xapaktepu3oBath (ochop Ha OCHOBAHUH €O TMOJOKEHUS B
nepuoanueckoit cucreme . . Menneneesa. 3y4yats cBolicTBa
6enoro u kpacHoro ¢gocgopa. CocTaBsITh ypaBHCHUS XUMHYCCKUX
peakIuii, XapaKTepU3YIOIIUX CBOicTBa (ochopa Kak OKUCITUTEINS U
KaK BOCCTaAaHOBHUTCIIA, U 06’L§ICH§ITI) HX C TOUKH 3pCHUA
OKUCJIUTCIIbHO-BOCCTAHOBUTCIILHBIX IMTPOLECCOB

3HaTh COCTaB M CBOICTBA a/NIOTPONHBIX BHIOU3MEHEHHH Qocdopa,
HAaXO0X/ICHUE B PUPO/IE, TIONTyUeHHE U npuMeHeHue pocdopa.
YMeThb 1aBaTh CPABHUTEIBHYIO XaPAKTEPUCTUKY OEIOr0 U KPaCHOTO

docdopa.

2412

33.

Coenunenus pocdopa.

PerynsituBHble:

IUIAHUPYIOT CBOM JICHCTBHS B CBSA3M C MOCTABJICHHOH 3a7a4el 1
YCJIOBUSIMU €€ PEelIeHHs

Ilo3naBartenbHbIC:

CTaBST U GOPMYNIHUPYIOT LIEJIH U IPOOJIEMBI yPOKa
KoMMmyHuKaTHBHBIE:

aJICKBATHO UCIIOJIB3YIOT peueBble CpeAcTBa s 3PPEKTHBHOTO
peUICHUS KOMMYHUKATUBHBIX 3a1a4

dopMupoBaTh KOMMYHHUKAaTHBHYIO KOMIIETEHTHOCTD B OOLIEHUH 1
COTPYJHHYECTBE CO CBEPCTHUKAMH B Tpoliecce yueOHOH
JIeSITeIIbHOCTH.

3amnuceIBaTh ypaBHEHUS PeakiMii, XapaKTepU3YIOIINX CBOHCTBA
okcuna pocdopa(V) Kak KUCIOTHOTO OKCHIA.

3HaTB COCTaB, CBOWCTBA, ITOJIy4YeHHE U NPUMEHEHNE OKCHIA
dhocdopa (V), oprodochopHOit KUCIOTH U €€ CoJiel, KAYeCTBEHHYIO
peakuuto Ha opTodochar-muoH.

‘YMeTb Ha3bIBaTh COCIMHCHUA N3YYCHHBIX KJIaCCOB, OIIPEACIATH
COCTaB BEIIECTB M0 UX (GopMyiaM, MPUHAJJIEKHOCTD BEIECTB K
OTIpe/IeIeHHBIM KJIaccaM, ONPEIeIIsiTh THII XAMUYECKOW peaKilny,
BAJICHTHOCTH U CTCIICHb OKUCJICHUA XUMHNYCCKUX JJIEMCHTOB B
COEIMHEHMSIX;

YMETb ONPEEISITh ONBITHBIM IyTeM opTodocdar-HoH.

30.12

34.

MuHepanbHble y100peHusl.

JlaGopaTtop.onbIT6
O3HaKOMIIEHHE C
A30THBIMHU M (POCHOPHBIMH
yIoOpeHnsIMU.

3HaTB Olpe/eNeHNe TOHATHS «KMUHEPAJIBbHBIE YI00pEHHS»,
Ha3BaHUs U XUMHUYECKUC (POPMYIIBI A30THBIX, KAJTUIHBIX U
(hochopHBIX ynoOpeHnH, BaXKHEHIINE MAaKPOJIEMEHTHI 1
MHUKPORJIEMEHTBI, UX 3HAUCHUE JUI PACTCHUN, IMETh MPEICTABICHHE
0 MIPOCTHIX ¥ KOMIUIEKCHBIX YAOOPEHHUSAX.

YMeThb pacrio3HaBaTh MUHEPAILHBIE YAOOPEHHUS.

13.01




35.

0O060011eHNE TEMBI
«[Toarpynma azota».
Pemenue 3amau.

3HaTh ONpe/eNeHNs TIOHATHI TEMBI, COCTaB, CTPOSHHE, CBOHCTBA,
MOTy4CHHE W TIPIMEHEHHUE BEIECTB, 00Pa30BaHHBIX aTOMaMHU
3JIEMEHTOB IJIaBHOM MOATPYIIBI V IPYNIIbL.

YMeThb XapaKTepu30BaTh MPOCTHIE U CIIOKHBIEC BEIIECTBA 1TO0 TEME,
3aIUChIBAaTh UX (POPMYJIBI M yPAaBHEHHS PEaKIUi C UX y4acTHEM,
3aIMChIBaTh YPABHEHMS PEAKINH, 0TOOPa)KAIONINX TeHETHIECKYTO
CBSI3b; IIPOU3BOANTH PACUETHI ITO ONPEAEICHUIO MAaCCOBOM HITH
00BEMHOI1 10JIN BBIXOJ[a IPOYKTa PEAKI[UH OT TEOPETUUECKH
BO3MOJXKHOTO (M 0OpaTHbIE 33/1a4H).

14.01

36.

Kontpoasuas padoralNe3
no reme «[loarpynmna
a30Tay

3HaHUAg U YMEHUA 110 TEME.

20.01

37.

OO6mast xapakTepUCTHKa
3JIEMEHTOB MOATPYIIIIEI
yriepoaa. YriaepoJ.

PeryasTuBHbIC:

IJJAHUPYIOT CBOM JICMCTBUS B CBSI3U C IIOCTABJICHHOM 3a/1auei U
YCIOBUSMU €€ PeLIeHUs

ITo3naBaTenbHbIE:

CTaBAT U POPMYJIHPYIOT LIEJH U MPOOIEMBI ypOoKa
KommyHukaTuBHbIe:

a/IeKBaTHO UCTIONB3YIOT peUueBble CPeAcTBa A 3 PEKTUBHOTO
peleHnss KOMMYHUKaTHBHBIX 33124

DopMHPOBATH LIETOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOILEE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH, U KOMMYHUKAaTUBHYIO
KOMIICTEHTHOCTh B OOIIIEHNH CO CBEPCTHUKAMH.

CaMOCTOSITEIbHO XapaKTepru30BaTh eMeHThI [VA-rpynmns! Ha
OCHOBAHHUU TIOJIOXKEHHS UX B MIEPUOIUUECKON CUCTEME U CTPOCHUS
ux aroMoB. [Ipocnyniate 1 00CyIUTh NIpe3eHTauuy o QyuiepeHax u
rpademe.

3HaTh 0OCOOCHHOCTH CTPOCHUS U CBOMCTB aTOMOB 3JIEMEHTOB
rIaBHOM noarpynms! IV rpymnisr; crpoenune, pusndeckue u
XUMHYECKHE CBOWCTBA, MOTyYEHNE 1 MPUMEHEHHE YIIIepoaa —
MPOCTOrO BELIECTBA, CYIIHOCTh KPYrOBOPOTA YIIepoa B IPUPOJE
YMeThb 1aBaTh CPABHUTENBHYIO XapaKTEPUCTUKY CTPOCHHS U
CBOMCTB 3JIEMEHTOBIIaBHON NoArpynnblV
TPYIIBL,XapaKTEPU30BaTh YIJIepo] KaK XUMHUUECKHH IIEMEHT 1
MPOCTOE BEIIECTBO, AJUIOTPOIHBIE MOTU(HKAIMH YTIIEpO/Ia.

21.01

38.

Okcupipl yraepoaa.

PeryasiruBnble:

pas3IUYaloT Croco0 U pe3ysbTaT AeUCTBUS

Ilo3naBartenbHbIC:

BJIAJICIOT OOILTMM ITPUEMOM PELICHHUS 33134

KoMMmyHuKaTHBHBIE:

JIOTOBAPHUBAIOTCS O COBMECTHOM JESTEIBHOCTH O] PYKOBOJICTBOM
YUUTENS

®DopMHUPOBaATh LIETOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOLIECE
COBPEMEHHOMY YPOBHIO Pa3BHTHS HayKH, IEHHOCTHOE OTHOIICHHE K
3JI0pOBOMY M 06e301acHOMY 00pa3y KH3HH. Y CBOCHHUE MTPABUII
WHJIMBHYaJIbHOTO U KOJJIEKTUBHOTO OE€30I1aCHOTO ITOBEACHUS B
Ype3BHIYANHBIX CUTYALUSIX, YTPOKAIONIMX KHU3HU U 37I0POBBIO
TIOZIEH.

N300paxxaTs CTpyKTYpHYIO opmyny okcuza yriaepoaa(ll).
PazbscHATH JOHOPHO-aKIENTOPHBII MEXaHU3M 00pa3oBaHMs
MoJIeKyJIbl okcuaa yraepoaa(ll), MexaHusM AecTBHsI OKCHIa
yraepona(ll) Ha KuBBIe OpraHU3MEI.

3HaTh COCTaB, CTPOEHHE, CBONCTBA, IPUMEHEHHE OKCH/IA YTIIepoaa
(IT1) m okcuna yriepona (IV), kaueCTBEHHYIO peaKInio Ha OKCHL
yriepoaa (IV).

YMeTs 1aBaTh CPaBHUTEIBHYIO XapaKTEPUCTHKY OKCHJIOB YIiIepoJa,
pacno3HaBatb okcup yraepona (IV).

27.01




39. | YroabpHas KUCJIOTa U €€ 3HaTB 0OCOOCHHOCTH CTPOCHUS U CBOMCTBA YrOJIBbHOW KHCIOTHI U 28.01
COJIH. KapOOHATOB, KAYECTBEHHYIO PEAKIMIO HA KapOOHATHI, IMETh
MPE/ICTABICHUE U KECTKOCTH BOJBI M CIIOCO0aX €€ yCTPaHEHMUS.
JlaGoparopHblii onbIT 7. | YMeTh OIPEAEIATh ONBITHBIM ITyTEM KapOOHAT-HOH, 3alIHCHIBATh
O3HaKOMIICHHE CO YpaBHEHHS PEaKIUH, 0TOOPaXKAIOMINX T€HETHIECKYIO CBA3b.
CBOWCTBAMH U
B3aUMOIIPEBPALICHUSIMA
KapOOHATOB U
THIPOKapOOHATOB.
40. | HpakTuyeckas 3HaTh cBoiicTBa okcuaa yriaepona (IV), kauecTBEHHBIE peaKkIuy Ha 3.02
pa6oraNe4 «[lomyuenue okcun yriaepona (IV) u xapOoHaTHI.
okcuna yraepona (IV) u YMeTh IPOBOANTH XMM. IKCTIEPUMEHT, coOroas npasmna Th,
U3y9ICHHUE €TO CBOMCTB. 3aIMChIBATh XUM. YPaBHEHHS PEaKIHH.
PacnoznaBaHue
KapOOHATOBY.
41. | Kpemnnii. Oxcun kpemans | Ilo3HaBaTeabHbIE: 4.02
(V). BEIOMpatoT Hanboee 3G PeKTHBHBIE CIOCOOBI PEIIeHNS 3a/1a4,
KOHTPOJIMPYIOT U OLICHUBAIOT IPOLECC U PE3YIbTAT NESITEIbHOCTH
HCTIONB3YIOT MMOUCK HE0OX0IUMOM NH(OPMALINH AJIS BHITIOTHEHUS
yueOHBIX 33/IaHUH C UCTIONb30BaHHEM YUEOHOU JTUTEPaTYPHI,
BJIaZICIOT OOLIMM IIPHEMOM pELICHUs 3a1a4
KoMMmyHuKaTHBHBIE:
JIOTOBApHBAIOTCS O pacpenesieHny GpyHKIuit u pojel B COBMECTHOM
JIeSITEIbHOCTH YUUTHIBAIOT pa3Hble MHEHUS U CTPEMSITCS K
KOODPJMHAIIMH Pa3JIMYHbIX TIO3UIHH B COTPYIHHYECTBE
JIOTOBapHBAIOTCSI O COBMECTHOH JIEATEIFHOCTH T10JL PyKOBOJCTBOM
YIUTEIS
Pa3BuBaTh yMEHNUS OLIEHUBATH CUTYALMIO M ONIEPATHBHO IIPHHUMATH
pelIeHne, HaX0AUTh a/IeKBaTHBIE CIIOCOOBI B3aMMOJEHCTBHS C
OJTHOKJIACCHUKaMH BO BpEMsI IPOBEIECHUSI CAMOCTOSATENLHOM PaboTHI.
JlaBaTh 00IIyI0 XapaKTEpPUCTUKY KPEMHHUSI Ha OCHOBAHHH €0
TIOJIOKEHHUSI B IEPUOMIECKON TaOJHIIe U CTPOSHHUS €ro aToMa.
CaMOCTOSITEIIbHO COCTaBIISITh YPAaBHEHHSI XUMUYECKUX PEaKinii,
XapaKkTepU3yONNX CBOHCTBA KpeMHHS U okcuaa kpeMHusa(I1V), n
OOBSCHSTH HX C TOUKH 3PEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
MPOLIECCOB U JIEKTPOJUTHIECKON TUCCOLMALNK. XapaKTepu3oBaTh
CBOMCTBa KPEMHHUEBOM KUCIIOTHI U €€ COJeH.
3HaTh BayKHEHIINE IPUPOTHBIE COSANHEHNUS] KDEMHHUS, CIIOCOOBI €T0
TIOJTy4CHHSI, CBOCTBA, TPUMEHEHHE; CTPOCHUE KPUCTAIUIMYECKOM
pemietku okcuaa kpemuus (IV), ero cBoiicTBa, mprMeHeHHE.
YMeTh XapakTepu30BaTh BELIECTBA MO IUIaHy, 3alUCHIBaTh
YpaBHEHHSI XUM. PEAKINH C X YHaCTHEM.
42. | KpemnueBas kucioTa v ee | 3HaTh COCTaB, CTPOEHHE, CBOMCTBA, OJyYEHUE, IPUMEHEHHE 10.02
COJIH. KPEMHHEBOW KUCJIOTHI U €€ COJIeH, KaueCTBEHHYIO PEaKIHI0 Ha
CHJIKAT-HOH.
YMeTh XapakTepr30BaTh BELIECTBA MO IUIaHY, 3alUChIBATh (OPMYJIBI
BEILIECTB M yPaBHEHHSI XUM. PEaKIMi C UX Y4aCTHEM, YPABHEHHUS
peaKiuii, 0TOOPaXKAIOUIMX TeHETHYECKYIO CBSI3b.
43, Pemenne 3amau mo teme 3HATh TEXHOJIOTHIO TIPOU3BOICTBA KEPAMUKH, CTEKJIA, IIEMEHTA. 11.02
HOATPYTIa a30Ta. YMeTs IpUBOANTE NPUMEPHI N3AETUH CHIINKATHON
MPOMBIIIIEHHOCTH.
44, | O00OIICHHE TEMBI 3HaTh onpe/esieHusl HOHATUN TEMBI, COCTaB, CTPOEHHE, CBOICTBA, 17.02

«Toarpymnmna yrieponaay.
Pemenne 3agau.

MOJTyYeHHE W IPUMEHEHHUE BEIECTB, 00Pa30BaHHBIX aTOMaMH
3JEMEHTOB TIaBHOH noArpynmnsl [V rpynmnsr.

YMerhb XapakTepu30BaTh MIPOCTHIE U CIOXKHBIE BELIECTBA IO TEME,
3aIUCHIBAaTh UX (POPMYJIBI M yPABHEHHS PEAKIUi C UX y4acTHEM,
3aIUChIBaTh yPABHEHMS PEAKINH, OTOOPa’KAIONINX TCHETHIECKYTO
CBSI3b; IPOM3BOANTH BEIYHCICHHE MACCHI HIIM 00bEMa MPOIYKTa
PEaKLiK 10 U3BECTHOM Macce WM 00bEMy HCXOIHOTO BEIIECTBA,




COACPIKALICTO MPUMECH.

45.

Kontpoasnas padoraNed
o teme «Iloarpymnmna
yriepoaa»

3HaHMA U YMEHUA 110 TEME.

18.02

46.

TlonoxxeHre METaIIIOB B
IIepuonuueckoii cucrteme
XUMHYECKHUX 3JICMEHTOB
J.1. Menneneena.
dusznyueckre CBONCTBa
METAaJIJIOB.

PeryJIHTHBHLIe:

MPUHUMAIOT U COXPAaHAIOT yqe6Hy}o 3a7a4y, MJIaHUPYIOT CBOU
,HeflCTBI/IH B COOTBETCTBHMH C MOCTABJICHHOM 3a,ual1e171 " yCJIOBUAMU €€
pcaim3anuu

Ilo3naBaTenbHBIE:

HCIIOJIB3YIOT 3HAKOBO — CUMBOJIMYECKHUE CPEACTBA
KoMmyHukaTuBHbIe:

apryMEHTHPYIOT CBOIO MO3ULUIO U KOOPAUHHUPYIOT €€ C ITO3UIUU
IIApTHEPOB B COTPYAHUYECTBE

OMPEACIIAIOT CBOIO JITUNIHYIO TO3UIUIO, aICKBATHYIO

I pepeHIIPOBaHHYIO CAMOOILICHKY CBOUX YCIIEXOB B yueOe
DopmMupoBaTh LIEIIOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH.

XapaKTepI/I?)OBaTI) METaJ1JIbl HA OCHOBAHUU HUX ITIOJIOKCHUA B
MEPUOTUYECKON CUCTeME U CTPOCHUS X aTOMOB. OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB METAJUIOB 110 IEPUOAY U B A-
rpymmax. Mcmonb30BaTh MproOpETEHHBIC 3HAHAUS O METAJUTMIECKOI
CBA3H AJI pa3bsICHCHUA CI)I/IBI/I‘IGCKI/IX CBOWMCTB METAJJIOB.

3HaTBh 0COOCHHOCTH CTPOCHUS M CBOHCTB aTOMOB METAIIJIOB,
uX (pu3mueckre CBOKWCTBA, ONPE/IeNIeHUE TIOHSATHIA
«MeTajIndecKasi XUMHUecKas CBA3b», MeTalIn4ecKas
KPUCTAJUINYECKAsl PEIIETKA.

YMeThb 00BACHATH(PU3NIECKUN CMBICT AaTOMHOTO
(TOpsAKOBOT0) HOMEpPA XMMUYECKOTO JIEMEHTa, HOMEPOB
TPYMNIBI ¥ IEPUOAA, K KOTOPHIM 3JIEMEHT MPUHAJIEKHUT B
nepuonunyeckoit cucreme .M. MenneneeBa; 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB 3JIEMEHTOB B MpeeiaX MaJbIX NEPHUOIOB
Y TTIABHBIX TTOATPYII, OOBSICHATH B3aMMOCBA3b CTPOEHUA U
CBOMWCTB.

24.02

47.

XapaKTepHbIE XUMUYECKUE
CBOICTBA METAJUIOB.

JlaGopaTopHblii onbIT 8.
Bsaumoneticteue
METAaJUIOB C PACTBOPAMHU
coJIeii.

PeryasiruBnble:

MOCTaHOBKA y4eOHOM 3a7a4l HA OCHOBE COOTHECEHHUS TOTO, YTO
M3BECTHO M YCBOEHO , M TOTO, YTO €II¢ HEU3BECTHO
Ilo3naBartenbHbIe:

BBIJIBIDKCHHUE THIIOTE3, UX 00OCHOBAHHE, 10KA3aTEIHLCTBO
KoMmyHukaTuBHbIe:

Y4YacTBYIOT B KOJUIEKTUBHOM OOCY)KIECHUH IPOOJIEM, TIPOSIBIISIOT
AKTHBHOCTb BO B3aUMOJAEHCTBUH IJISl PELIEHUS] KOMMYHUKaTHBHBIX U
MIO3HABATENIbHBIX 3a/1aY;

(hopMUpYIOT YMEHUS UCTIOIH30BaTh 3HAHUS B OBITY

DopMHPOBATE IEITOCTHOE MUPOBO33PEHUE, COOTBETCTBYIONIEE
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH.

3anuchiBaTh ypaBHEHHs PeaKkiMii, XapaKTePU3YIOIINX XUMHYECKHE
CBOIHCTBA METAJUIOB C TOYKH 3PEHUS OKHCIUTEIHHO-
BOCCTaHOBHUTEJBHBIX MporneccoB. CoOoaaTh MpaBuiia TEXHUKH
6e3omacHoCTH 1pH paboTe ¢ 1a00paTOPHBIM 000PYAOBAHUEM U
XMUMHUYECKHMHU PEAKTUBAMU.

25.02




48.

OO611me crocoObl
MOJIYYEHHUS METAJIIOB.
Crutasel. Haxoxnenue
METAJIOB B IPUPO/IE.

3HaThb OIMPCACIICHUCTIOHATUSA «MCTAJLUTYPIUs», CII0COOBI MoJIy4YeHUs
MCTAJIJIOB, OCHOBHBIC CILIIaBbI, X CBOWCTBA U IIPUMEHCHHUC.
YmeTb 3anucbiBatb ypaBHeEHUA peaKLI,MVI noay4yeHMA mMeTannos,

XapaKTepnsosaTb CBOWCTBA HEKOTOPbIX CN/1aBOB U UX MPUMeEHEHUE.

3.03

49.

XapakTepucTuka
HIETIOYHBIX METAIJIOB.

JlaGopaTopHblii onbIT 9.
O3HaKOMJICHHE C
00pa3iaMu BaKHEHIITIX
CoJIEH HATpUS U KaJusl.

PeryasiruBnble:

IUIAaHUPYIOT CBOM JIEHCTBHS B CBSI3U C IOCTABJICHHOM 3a71a4eil u
YCIIOBUSIMHU €€ PEIICHHUs], YUUTHIBAIOT TPABUIIO B INITAHUPOBAHUH U
KOHTPOJIE CIIOC00a pelIeHUs

IMo3naBarenbHbIe:

CTaBAT U POPMYITUPYIOT

NN | IPOOIIeMBI YPOKa HCIIONIB3YIOT MMOUCK HEOOX0IUMON
nH(pOpManuK IS BEITTOTHEHUS y4eOHbBIX 3a1aHHH ¢
HCTIONIb30BAaHUEM YUeOHOH JTUTEPaTyphI

KoMmmyHukaTuBHble:

a/IeKBaTHO UCTIONB3YIOT peUueBble CpeAcTBa Al 3 PEKTUBHOTO
peuICHUsA KOMMYHUKATUBHBIX 3a74a4 YUUTBIBAIOT PA3HbIC MHCHUS U
CTPEMATCA K KOOPpAWHAIUHN Pa3JIMIHbIX HOSI/IHI/Iﬁ B COTPYAHUYECCTBE
CDOpMI/IpOBaTI) OTBCTCTBCHHOC OTHOIICHUEC K YYCHHUIO, TOTOBHOCTH U
CIOCOOHOCTH K CaM000OPa30BaHUIO.

XapaKTepI/I?)OBaTI) ITOJIOKCHHUC IICJTIOYHBIX MCTAJIJIOB B
MEPUOTNICCKOM TaOHIIe ¥ CTpOCHHE X aToMOB. OTpabaThIBaTh
YMEHHeE 3alMChIBaTh YPABHEHMS PEaKINi, XapaKTepU3YIOIINX
XMMHYECKHE CBOICTBA IIETOYHBIX METAILIOB

3HaTh 0OCOOCHHOCTH CTPOCHUS U CBOWCTB ATOMOB, HAXOXK/ICHHE B
npupoje, hu3ndeckue, XUMHIECKHE CBOMCTBA, TOyYCHUE U
MPUMEHEHHE IIETOYHBIX METAIUIOB U X COCAUHEHHUIL..

YMmeTb 4aBaTb CPAaBHUTEIbHYIO XapPaKTEPUCTUKY CTPOEHMA U CBOMCTB
aTOMOB 3/IEMEHTOB [MTaBHOM NoArpynnbl | rpynmnbl, XapakTepu3oBaTb
bU3NYECKME MXMMUYECKME CBOMCTBA LWENOYHbIX METasIoB 1 UX
COeANHEHWNIA, COCTABATb YPaBHEHUSA PeaKUUii C UX yHacTUEM,
YKasblBaTb MX TUM, Ha3blBaTb MPOAYKTbI PeaKLMiA.

4.03

50.

[llenouHO3eMEIBHEIS
METaJIIBI U UX
COCTMHEHHUS.

JlaGopaTopHbIii
onbIT10(O3HaKOMIIEHHE C
obpasiamMu BaKHEHUIITHX
COCIMHEHUH KaJbIINs).

3HAaTHOCOOCHHOCTH CTPOCHUS U CBOWCTB MIEIIOYHO3EMENbHBIX
METaJUIOB, CBOWCTBA KaJIBIHS U €TO COCTMHCHUIA.

YMmeTb XapaKTepu3oBaTbXMMUYECKME CBONCTBA METANNOB,
COCTaBAATb YPaBHEHUA pPeaKL Wi C y4acTUeM MeTa/IoB, yKasblBaTb
WX TUM, Ha3blBaTb NMPOAYKTbI PeaKL i1, 3anMCbiBaTh YypaBHEHMSA
peaKLMii, OTPaXKatoLLMX reHeTUYECKYHO CBA3b.

10.03

51.

Pemenne 3agau

3HaTh QU3MUYCCKIE, XHMUYECKHAE CBONCTBA METAJUIOB M UX
COE/IMHEHUH; KaUeCTBEHHbIE PEAKLIUM HA HOHBI; TEHETUUECKYIO CBS3b
COEIUHEHNH.

YMeTh pacno3HaBaTh BELIECTBA, UCIIOJIb3Ysl KAUECTBEHHBIE PEAKIIHUH;
OCYIIECTBIISATh PEAKITUH, JISKAIHE B OCHOBE IIEMOYKH MPEBPAIICHUH;
COCTaABJITH ypaBHeHI/IH HNOHHBIX peakunﬁ, Ha3bIBATH HpOleKTBI
peakiuii.

11.03

52.

ANIOMUHHHA U €T0
COEIUHEHNS.

JlabopaTopHblii onbIT 11.

3HaTh 0OCOOSHHOCTH CTPOCHHS U CBOMCTB aToMa alllOMHUHUS,
HAaXO0X/ICHUE €ro B IPUPO/IE, MIOTyYeHHE, CBOICTBA,
MPUMEHEHNEATIOMUHUS U €r0 COCMHEHNU;

YMeTb XapaKTepr30BaTh aJlOMUHWUIA MO NAaHy, COCTaBAATb

17.03




O3HakoMJIECHHUE C
obpa3namu aTfOMUHUS U
€ro CIIJIaBOB.

YPaBHEHMA peaKkuuii ¢ y4acTMem aJloMUHUA N ero CoeauHEHUN,
YKa3blBaTb MX TUN, HAa3blBaTb NPOAYKTbI peakL .

53. Kemes3o u ero 3HaTh 0COOCHHOCTUCTPOCHUS U CBOWCTB aToMa jkenesa, Haxoxkaenne | 18.03

COCIMHCHHUSL. B IIPHPOJIE, MOIYIEHHE, CBOMCTBA, TPIMEHEHHE JKEIe3a U eT0
COEIMHEHU.

JlaGopaTopHblii onbIT 12. | YMeTb XapakTepr30BaTbKeNe30 Mo NaaHy, COCTaBAATb YpaBHEHUA

[MonyueHne ruapokcusa peaKLMi C yyacTUeMm esie3a 1 ero coefMHeHuM, yKasbiBaTb UX TUM,

xenesa (1I) u Ha3blBaTb NPO/YKTbI PEAKLMA.

B3auMoJieiicTBHE €ero ¢

KHCJIOTaMU.

JlaGopaTopHblii onbIT 13.

[Tonyuenue rugpoxcuia

xenesa (I11) n

B3aHUMOJIEUCTBHUE €TI0 C

KHCJIOTAMH.

54. | IlponsBoxcTBO UyryHa. 3HaTh ONpe/ieNIeHNE TOHATHS «METALTYPTH», TEXHOJIOTHIO 31.03
[IpomsBoacTBO cTanu MPOU3BOJICTBA YyT'yHA.

YMeTh XapaKkTepu30BaTh IPOU3BOJCTBO UyTyHa, IPUBOANTH
MPUMEPHI N3ETHH U3 IyTyHA U CTAIH.

55. | IlpakTnyeckas 3HaTh QU3HUYECKIE, XMMIUECKHE CBOMCTBA METAIIIOB M X 1.04
padoraNeS. «Pemenue COCIMHEHU!; KAUECTBCHHBIE PEAKIIUY HA MOHBI; TEHETUUECKYIO CBA3b
9KCIEPUMEHTAIBHBIX COETMHEHUI.
3a/1a4 [0 TeMe METaJUIbD» YMeThb pacrio3HaBaTh BEIECTBA, UCIIONb3Ys KaUeCTBCHHbIE PEAKINY;

OCYILECTBIIATh PEAKIINH, JISKAIIIEe B OCHOBE IETIOUKH MPEBPalliCHUH;
COCTaBJIATh YPABHEHUSI MOHHBIX PEAKIUi, Ha3bIBaTh MPOYKTHI
peakuui.

56. | Ob6oOrmmenne 3HaHUH 1O 3HaHMS U yMEHHS 110 TeMe 7.04
Teme «MeTaurs»

57. | Konrpouasnas pa6oraNeS | 3HaHUS U yMEHUS 110 TeMe 8.04
1o Teme «MeTabi»

58. | IlepBoHavanbpHEBIE 3HaThOIIpEeCHNUS MOHATHI «OpraHMYecKast XUMUSD, 14.04
CBECHUS O CTPOEHHM | «OPTaHWYECKHE BEIIECTBA», KXUMUYECKOE CTPOCHUEY,

OpPraHUYECKUX BEIIECTB. «BAJICHTHOCTB», «N30MEPHS», OCHOBHBIE IIOJIOKEHHS TECOPHH
CTPOCHHUS OpraHuyeckux coennHeHnit A.M.byTtieposa.
YMeTsb 3annChIBaTh MOJICKYJISIPHBIE U CTPYKTYPHBIE (hOPMYJIBI
OPTaHUYECKUX BEUIECTB, (POPMYJIBI CTPYKTYPHBIX H30MEPOB.

59. | IlpenensHble 3HaTh onpezeeHNe TOHATHI «TIpeAeIbHBIE YTIIEBOIOPOIBDY, 15.04

YTIEBOAOPOBI. «TOMOJIOTHY, KTOMOJIOTHYECKasi pa3HOCThY, 001y (hopMyITy
AJIIKaHOB, TOMOJIOTHYECKUH PsIT MeTaHa, HOMEHKJIATYpPYy U H30MEPHIO
AIIKaHOB, HAXOXKJCHNE aJIKAHOB B IPHUPOJE, TOTyICHHE, CBOMCTBA
aJIKaHOB Ha IpUMEpe MeTaHa, IPUMEHEHUE.
YMeTh COCTaBIISAITh MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (POPMYIIBI
METaHa ¥ €ro FOMOJIOTOB, H30MEPHBIX AJIKAHOB, Ha3bIBAaTh UX IO
HIOITAK; ymMeTb cOCTaBISITE MOJIENIN BELIECTB; XapaKTepU30BaTh
OCHOBHBIE XIMHYECKHE CBOMCTBA aJIKAHOB Ha NIPUMEPE METAHA;
pelaTh pacyeTHbIE 3a7jaull HA YCTAHOBJIEHUE MpPOCTEHIIen
(hopMyTIBI BemiecTBa IO MACCOBBIM JIOJISIM 3JIEMEHTOB.

60. | HenpenenbHbie 3HaTh onpe/ieNieHue TIOHATHH «aJKEHBD», KTOMOJIOTHY, 21.04

YTIEBOAOPOABL. AJKEHBI.
AJKUHBI

«TOMOJIOTHYECKAs Pa3HOCTHY, OOIIYI0 (hOpMyITy aIKEeHOB,
TOMOJIOTHUECKUH PSJT ATHIIEHA, HOMEHKIIATYPY ¥ H30MEPHIO AIKEHOB,
MOJIy4eHUe, CBOWCTBA AJIKEHOB Ha IIPUMEpE dTUJICHA, IPUMEHEHHE.
YMeTh COCTaBISITh MOJICKYJISIPHBIC M CTPYKTYPHEIE (hOPMYJIBI
9TUJIEHA U €r0 TOMOJIOTOB, U30MEPHBIX AJIKEHOB, Ha3bIBATh UX I10
HIOITAK; ymMeTb COCTaBIISATH MOJIEH BEILECTB; XapaKTEPU30BATh
OCHOBHbIE XUMUYECKHE CBONCTBA aJIKCHOB Ha MPUMEPE STHIICHA.




61.

Kucnoponoconepxariue
OpraHUYeCKHe
BerecTBa. CIAPTHI

3HaTh OnpeeNneHNe MOHATHH «(yHKIMOHATIbHAS IPyIIay,
«CIHPTHD,

(hopMyIIBI HOCOOEHHOCTH CTPOSHHSI U CBOHCTB, OJIYICHUE H
MIPUMEHEHNE OAHOATOMHBIX CIIUPTOB (METAHOIA, STAaHOJIA),
MHOT'0aTOMHBIX CIIUPTOB (3THJICHIIIMKOJA, TJIMLEPHHA).

22.04

Tema ypoka

YMeTh COCTARIITE dﬁﬂpMVﬂLI npn(‘Teﬁnmx (‘TII/IpTOR JaBATh UM

xapaxtephbIgHPYeMbIe pesyibTathl (YY)

Jara o

dakr.

62.

Kap6oHOBBIE KHCITOTHI.

Cnoxuple 3¢upblL Kuper. |

3HaTh onpeseneHne MOHATHH «(QyHKIMOHATIbHAS IPYTIIay,

|_«xapOOHOBBIE KHCIIOTELY, «KAPOOKCUIBLHAS CPYIIIAY, «CIOXKHEIC

ke

ZaTa

3QUPBIY, KUPBI», POPMYJIIBI HOCOOEHHOCTH CTPOSHHMS M CBOWCTB
KapOOHOBBIX KUCIIOT (MypaBbUHOM, YKCYCHOM, CTEApUHOBOH H JIp.),
MpUMEHEeHNe KapOOHOBBIX KHCJIOT, CJIOXKHBIX 3()HPOB,
OHMOJIOTMYECKYIO POJIb KHPOB.

YMeTh cocTaBIATh (OPMYJIBI IPOCTEHIINX KapOOHOBBIX KHCIIOT,
CIIOKHBIX 3(HPOB, 001TyI0 (OPMYITY )KHPOB, XapaKTEPHU30BATh HX
CBOWCTBA

63.

VYriaeBoasl.

3HaTb BaXKHeMWnx npep,CTaBMTeneﬁ yrnesoaos, UX MONEKYNAPHblIE
d)OpMyI'IbI, CBOWCTBA, 3HA4YeHMe B npupoae n B XM3HM Yyenoseka.
YmeTb XxapakTepu3oBaTb BaXKHelwue yrnesoapbl.

29.04

64.

AMHWHOKHUCIIOTHI. benku.

3HaTb onpeaeneHma NOHATUM «PYHKUMOHAAbHAA rpynna»,
«KapboKCcUAbHAA rpynna», «KaMUHOTPynmna», KAMUMHOKUCIOTbIY,
«BeNIKN», Ha3BaHMA BaXKHENLLIMX aMUHOKUCIOT, X CBOMCTBA,
6ronornyeckoe 3Ha4YeHne; GyHKUUKM 6enKos.

YMeTb XxapaKkTepmn3oBaTb 6BUOOrMYecKoe 3HaYeHUE M CBOMCTBA
aMWHOKMUCNOT U 6eNKoB.

5.05

65.

ITonumepsl.

3HaTb onpeaeneHne NOHATUIN «MOMMEPY», KMOHOMEPY,
«CTPYKTYpHOE 3BEHO», «peaKLus NoiMmepusanmny»,

CBOWCTBA, NPUMEHEHWE NONMMEPOB Ha NPUMEPE NONUITUNEH],
NOSIMBUHUAXNOPUAA.

YMeTb 3anmncbiBaTb ypaBHEHUA pPeakLmil Noanmepmnsaumm.

6.05

66
67
68

Pemenue 3amau 3a kypc
XUMHH 9 Kjacca

12.05
13.05
19.05
20.05




IToBTOpEHUe.
Tlepuoauueckuii 3aK0H,
MeprUoIUIecKasl CHCTEMa
XUMHYECKHX JIEMEHTOB
JI.1.Menneneena.
Crpoenne aToma.

3HATH:BOXHEHIINE XUMUYECKUE ITOHATHS: XUMHYECKUH JIEMEHT,
aToM, IEPUOUIECKUM 3aKOH;

yMeTh: O0BSCHATH (U3NIECKUI CMBICT aTOMHOTO HOMEpa
XMMHYECKOTO 3JIEMEHTa, HOMEPOB T'PYIIIHI ¥ IEPHO/A;

XapaKTEpU30BaTh XUMHUYECCKUE DJIEMEHTEI HA OCHOBE X ITOJIOKEHU B

I1C I.1.MenneneeBa u 0COOCHHOCTEH CTPOCHHS UX aTOMOB

3.09

[ToBropenue. Xumuueckass | 3HATh:Ba)XHEHIINE XMMUYECKUE TIOHSTHUS: NOH, XUMUYECKas CBSI3b, 7.09
CBSI3b. AJIEKTPOOTPULIATEIFHOCTD, BELIECTBA MOJIEKYJISIPHOTO 1
HEMOJIEKYJIIPHOTO CTPOCHUS;
YMeTb:OIPEeesITh TUIl XUMUYECKOH CBSA3U B COCANHEHUSX;
OOBSACHATH 3aBUCHMOCTb CBOMCTB BEILECTB OT HX CTPOCHHS; YMETh
OOBACHATB NIPUPOLY XUMHUYESCKON CBS3H
[ToBTOpEHHE U3YyUEHHOTO 3HaTh: QopMyIIbI XUMHYECKUX BELIECTB; KJIACCU(HUKALIMIO BEIIECCTB 10.09
Marepuaga 0 BOKHEHIINX | YMeTh:
KJlaccax HEOPraHW4eCKHX | COCTAaBILITH (POPMYJIbI HEOPTAHUYECKUX COCTMHEHUH M3YUeHHBIX
COCIIMHCHUI. KJIaCCOB; OIPENCIIATh KJIACC BEIICCTB
CymHocTh Tporecca 14.09
NEKTPOITUTHYECCKON PeryasTuBHbIe: CTaBAT y4eOHYIO 33129y, ONPEACIIAIOT
JFCCOLUALIUH MOCTICZIOBATENBHOCTD IIPOMEXKYTOUHBIX LISJICH C y4eTOM
KOHKPETHOTO pe3yJIbTaTra, COCTaBIIAIOT IUIaH U alTOPUTM JIeHCTBUIH
Ilo3naBartenbHbIe:
CaMOCTOSTENILHO BBIJIEISIOT
(hopMyITHPYIOT MO3HABATEIBHYIO eI, UCIIOJIB3YS OOLIHE IPHEMbI
peuieHus 3a1a4
KoMMmyHuKaTHBHBIE:
KonTponb u orieHka nelicTBU mapTHEpa
@DopMHPOBaTh OTBETCTBEHHOE OTHOLICHHE K YYEHHIO, TOTOBHOCTD H
CIIOCOOHOCTB K CAMOPa3BUTHIO M caM000Opa3oBaHuto. Pa3BuBarh
KOMMYHUKATUBHYIO KOMIIETEHTHOCTh, YMEHHE YBaXKaTh HHYIO TOUKY
3peHHs TIPU 00CYKICHUH TPOOTIEMEL.
Hcnomne30BaTh MEXNPEeIMETHBIC CBSA3H, IPOBOJUTH HAOIIOACHHUS 110
XOJly JICMOHCTPALIMOHHOTO 3KCIIEPUMEHTA, UCCIIEeIOBATh CBOWCTBA
PacTBOPOB JJIEKTPOJIUTOB U HEAIIEKTPOIUTOB, 00CYKAaTh B IPyIIIax
Pe3yJIbTAThI OIBITOB.
OCHOBHBIE TIOJIOKEHUS II:3HaTh OCHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOIUTUIECKON 17.09
TEOpUU JIICCOLHAIH
3JIEKTPOJIUTUYECKON
JIICCOLIUALIUH
Jucconuariyst KUcIor, PeryasiTuBHbBIE: CTaBIT y4eOHYIO 33/1a4y, ONPEICISIIOT 21.09

IIeJIoueii, cojen

MOCIIEA0BATEIHHOCTh IPOMEKYTOUHBIX IIeJIel C yIeTOM
KOHKPETHOIO pe3yJibTaTa, COCTABIIAIOT IJIaH U aITOPUTM JAEHCTBUI
ITo3naBaTennHbBIE:

CaMOCTOSITEIIEHO BBIICIISIIOT

(hopMyIHPYIOT TO3HABATEIBHYIO 1[EJTh, HCIIONIB3YsT O0IIHEe TPUEMBI
penieHus 3anaqy

KoMMyHuUKaTUBHBIE:

KoHTpouns u onieHka 1elcTBUI IapTHEpa

(DOpMI/II)OBaTB OTBCTCTBCHHOC OTHOIIICHUEC K y‘{eHI/I}O, TOTOBHOCTH U
CIOCOOHOCTH K CAMOPA3BUTHIO U CaMOOOPa30BaAHHUIO.

PaboTaTh ¢ TEKCTOM, HAXOAWThH B HEM OTBETHI HA 3aJaHHBIE
YYHTEJIEM BOIIPOCHI, TPOBOIUTH HAOIIOICHHUS 32 XOJ0M
JIEMOHCTPAIIMOHHOTO SKCIIEPUMEHTa, 00CYKIATh PE3YIbTAThI
OIIBITOB, JICJATh BHIBOBI.




3HATBONPEICTICHUEKHUCIIOT, OCHOBaHUM, conell ¢ mozuumii TIO/I.
YMeTbCcOCTaBIATh YPAaBHEHUS XUMUUECKUX PEAKIUN JUCCOIMALUI
KHCJIOT, OCHOBAHMI, COJICH;

OOBSICHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS

CreneHp JUCCOLMAIINH.
CunbHble U clila0ble
3JEKTPOJIHTHL.

HNmets npencraBnenue o crenenu J/1.

3HaTh Onpe/ielieHNE TOHATHH CHIIbHBIE SJIEKTPOJIUTHI, ClIadble
NIEKTPOJIUTHL, UX MpeICTaBUTENEH.

YMeThb 3anHCHIBaTh YpaBHEHUS D/]

24.09

Peaknun monHOTO
oOMeHa.

JlaGopaTopHbiii onbIT 1.

Peakumm oOMeHa MeXITy
pactBopaMu
JNEKTPOJIUTOB.

3HATh:CYITHOCTh PEAKIINH HOHHOTO OOMEHa.
YMeThCOCTaBIATh YPAaBHEHHS PEAKINH HOHHOTO 0OMEHa;
OTIPEZETATH BO3MOXHOCTb TPOTEKAHMS PEaKInii HOHHOTO OOMEHa.

28.09

OKHCIIUTENHHO-
BOCCTaHOBMTEILHEIE
peaxuun

Ilo3naBartenbHbIe:

BEIOMPAIOT OCHOBAaHUS W KPUTEPHH JJIS KIIACCU(PHUKAIINN PEaKIIi
npeoOpa3oBbIBaTh HH(POPMAIINIO U3 OJTHOTO BUAA B IPYTOH U
BBIOUpATH ISt ce0st ymoOHy0 hopMy hUKCAIMU TPEACTABICHUS
nHdopmanuu

PerynsiTuBHbIE:

BBIJIBUT'AIOT BEPCHHU PELICHUS MTPOOIEMbl, 0CO3HABATh KOHEYHBIN
pe3yJsbTaT

KommyHukaTuBHbIe:

OTCTauBaTh CBOIO TOUYKY 3PEHMS, IPUBOJUTH APIYMEHTHI,
MOATBEPKIas UX GpakTaMu

pasnuyaTth B yCTHOHM peur MHEHHUE, 10Ka3aTeNbCTBa, TUIOTE3bI,
Teopuu

®opMHPOBaTH MOTHBALUIO K II€JICHAIPABIICH-

HOM MO3HABATEJIbHOU JIEATEIbHOCTH, OCO3HAHHOE, YBAXKUTEIBHOE U
JI0OpO’KeNaTeIbHOE OTHOIIICHHE K IPYTOMY YeJIOBEKY, €ro MHEHUIO,
MUPOBO33PEHHUIO.

OT1nryaTh OKUCIUTEIFHO-BOCCTAHOBUTEIIBHbIE PEAKIIUU OT
XMMHMUYECKUX PEaKLUH APYTUX TUIIOB. Y paBHUBATh

3HaTh BaXHCHIIINE XUMUICCKIC IIOHATHA:OKHCIHUTECIIb,
BOCCTAHOBUTCIIb, CTCIICHb OKUCJICHUS, DJICKTPOOTPHULATCIIBHOCTD.
YMmerhb OINIPCACIIATL CTCIICHb OKUCJIICHUS, COCTABJIATL YPABHCHUA
OKHCJIUTEIBbHO-BOCCTAHOBUTCIIBHBIX peaKuMﬁ METOAOM
JJICKTPOHHOI'O OanaHca.

1.10

10

T'upponus coneit.

3HaTh OlpeieNIeHNe TTOHATHS «THPOIIN3 COIM», CYIIHOCTh PEAKINN
THAPOJIN3a COJIH.

YMeTh IPOrHO3UPOBATH CIOCOOHOCTH COJTH K THAPOIH3Y, THII
THAPOJIN3a, PEAKLIUIO CPEbI B PACTBOPE COJIH, 3aIHCHIBATH
ypaBHEHHE THAPOIN3a CONH B HOHHOM M MOJIEKYJISIPHOM BHJE.

5.10




11 VYpok-ynpaxHeHue. 3HATh onpeeICHUs TOHATHIH «PEaKIIMA HOHHOTO OOMCHAY, 8.10

Pemenne 3agau. «pEaKIUH 3aMELICHIUS», KOKUCIUTEILHO-BOCCTAHOBUTEIILHBIC
PEaKIII», OKHCICHHE)», «BOCCTAHOBICHUEY, COKHCIHUTEIbY,
«BOCCTaHOBHTEIIbY,
YMeTh: 3anMCHIBaTh YPaBHEHUS peakimii HoHHOTO oomeHa, OBP,
MPOM3BOIUTH PACUCTHI IO YPAaBHEHUSIM PEAKIUH, €CII OHO 13
pearupyromux BeIIecTB JaHO B M30BITKE.

12 IIpakTHyeckasn 3HaTh onpeseneHns MOHATHH M0 TeME, CYIIHOCTb IPOIECCOB 12.10
padoraNel «Pemenue JIUCCOIIMAIINH, peakunii HoHHOTo oOMeHa, OBP, peakiun rumponmsa.
SKCIIEPUMEHTAIIBHBIX YMeTh IpOBOANTH SKCIIEPUMEHT, coOtoaast mpasmia Th;
3a1a94» COCTaBJIATh YPAaBHEHUSI HOHHBIX PEAKIMH B MOJICKYJIIPHOM, ITOJTHOM

U COKpaIlleHHOM MOHHOM Buje, ypaBHeHus OBP.

13 KontponbsHas padora 3HaHUS U yMEHU 110 TeMe 15.10
Nel o Teme:

«INEeKTPONUTHIECKAS
JTUCCOITHALIUS

14 OO61mas xapakTepucTuKa PerynsiTuBHbIE: 19.10
3J€MEHTOB IOArPYIIIbI IInaHupyroT CBOU AEUCTBUS B CBSI3U C IIOCTaBJICHHOM 3a7adeil U
KHCIJIOPOA. YCIIOBUSIMHU €€ PEIICHHS

Ilo3naBartenbHbIC:

CraBsT 1 (GOpMYJIUPYIOT LIENN ¥ IPOOJIEMbI ypOKa
KoMmyHukaTuBHbIe:

AZIEKBaTHO HCIIOJIB3YIOT peUeBbIe cpecTBa it 3P HEKTHBHOTO
pelIeHust KOMMYHUKaTHBHBIX 331a4 JInunocTHbIe: PasBuBaror
0CO3HaHHOE OTHOIIIEHHE K CBOMM COOCTBEHHBIM ITOCTYIIKaM
®DopMHPOBATH IETOCTHOE MUPOBO33PEHUE, COOTBETCTRYIONIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH.

CamocrosTenpHas paboTa ¢ KHUTOH C IEIbI0 YTIyOJIeHH 3HAaHUH 0
MEPUOTUIECKOM 3aKOHE U MEPHOANIECKON CHCTEME XUMUIECKUX
aneMmeHToB J[. 1. MeHzeneeBa u CTpOCHUM BELIECTBA.

/I. dusnveckre CBOWCTBA rajJOTeHOB.

15 CrpoeHue 1 CBOHCTBA 3HaTh ONpe/ieNIeHNe TOHATHH «aTIOTPOIIHS», «aJIOTPOITHbIE 22.10
MPOCTHIX BEUIECTB, BUJIOM3MEHEHUsI»; CTPOEHHE, CBOMCTBA, TOJydeHNE U IPUMEHEHHE
00pa30BaHHBIX AaTOMaMHU KHCJIOPO/Ia M 030HA.

KUCIIOpPOAA. AIIOTPONUsL. | YMeTh OOBSICHATH 3aBUCHMOCTD CBOIMCTB BELIECTB OT UX CTPOCHUS,
XapaKTepru30BaTh CTPOCHHE W CBOWCTBA KHCIOPOa U 030HA.
16 CsoiicTBa cepsl, ee PeryasiTuBHbIC: 26.10

MOJYy4Y€HUC U IPUMCHCHUEC.

TUTAHUPYIOT CBOM JICHCTBUS B CBSI3M C IIOCTABIICHHOM 3a1aueii 1
ycnoBusMu ee pemeHns. [lo3HaBaTeJbHbBIE:

CTaBAT U POPMYIIUPYIOT LETH U MPOOIIEMBI YPOKa
KoMMyHUKATHBHbBIE:

aJIeKBaTHO MCTIONB3YIOT peueBble cpeacTBa A 3 dexTuBHOTO
peUICHUA KOMMYHUKATUBHBIX 3a1a4

DopMUpOBATH NEIOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOIICE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH.

CamMocTosTeabHO paboTaTh ¢ yUSOHHKOM C TENBI0 YTITyOIeHHS
3HAHUI O IEPUOIUICCKOM 3aKOHE M IICPUOTUUCCKON CHCTEME
xuMuueckux aneMenToB [I. V. MenzeneeBa, CTpOCHHUHU BELIECTBA.




3HaTh OnpeseneHNe MOHATHH «AJUIOTPOIHS», «AJIIOTPOIHbIE
BUJIOM3MEHEHUSI»; CTPOEHHE, CBOMCTBA aJUIOTPOIHBIX MOAU(UKAIIHI
CepBl, XUMHUUECKHE CBOMCTBA CEPBI, €€ ITOIyICHUE U IPUMECHEHHE.
YMeThb 00BSCHATH 3aBUCHIMOCTh CBOHCTB BEIIECTB OT UX CTPOCHHS,
XapaKTepU30BaTh CTPOCHHUE M CBOWCTBA aJUIOTPOITHBIX MOIU(PUKAIIH
CEpBL.

17

Coenunenns cepsl (1I).

JladopaTopHblii onbIT 2.
Pacno3naBanue cynbhui-
MOHOB B PacTBOpE.

PerynstuBHble:

Y4UuTHIBAaIOT IPABUIIO B INIAHUPOBAHUHU U KOHTPOJIE criocoda
pemeHust

ITo3naBaTenbHbIC:

Hcnonb3yroT MOUCcK He00X0MMOM MH(OPMALIMH /ISl BBITTOTHEHUSI
yueOHBIX 33/IaHUH C UCTIONb30BaHUEM YUeOHOH JINTEpaTyphI
KomMMyHuKaTHBHBIE:

KonTtpoaupyroT nelicTBie mapTHepa.

cDOpMI/IpOBaTI) OTBCTCTBCHHOC OTHOIICHUEC K YYCHHUIO, TOTOBHOCTDH U
CIIOCOOHOCTH K CAMOPA3BUTHIO U CaMO00OPa30BaHUIO, OCHOBBI
9KOJIOTHYECKON KYJIbTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYECKOTO MBIIILICHHS.

CaMOCTOSITEIFHO COCTABIISATh YPAaBHEHHS PEaKIHH,
MOATBEPKTAIONIIX CBOWCTBA CEPHUCTOTO T'a3a M CEPHUCTOM
KHCJIOTBI, MOJIEKYJISIPHBIE (POPMYJIBI CPEAHUX M KUCIIBIX COJIEH.
[TpoBOANTH XUMHYECKUI SKCIIEPUMEHT 110 PACHO3HABAHUIO CYIIB(UT-
HOHOB

29.10

18

Coenunenns cepsr (IV).

JlabopaTopHblii onbIT 3.
Pacno3snaBanue cynbpur-
HOHOB B PacTBOpE.

3HaTh: cocTaB u cBoiicTBaokcuaa ceprl (IV), cepHUCTOM KUCIOTH U
ee coJiell; KaYeCTBEHHYIO PEaKIMIO Ha CYJIb(UT-HOHBI.

YMeTh XapakTepu30BaTh CBOWCTBA KUCIIOT C TOUKH 3peHust T/,
3aIUChIBaTh (DOPMYJIbI U3YUEHHBIX BEIIECTB M YPaBHEHUS peaKLuii ¢
UX y4acCTHEM.

9.11

19

Oxcup cepsl (V). Cepnas
KHCJIOTa U €€ COJIH.

JlaGopaTopHblii onbIT 4.
PacnozHaBanue cynbdar-
MOHOB B PacTBOpE.

PerynsiTuBHbIE:

PazniuaroT crioco0 U pe3ynbpTar AeHCTBHA

I[Ho3naBartenbHbIe:

Brageror o0muM nprueMom perieHus 3aaadq

KoMmyHukaTuBHbIe:

JloroBapHuBarOTCs O COBMECTHOH JESATEIBHOCTH, MPUXOIAT K 00IeMy
DopMHUpPOBATH OTBETCTBEHHOE OTHOLLUEHHUE K YUEHHIO, TOTOBHOCTb U
CIOCOOHOCTH K CAaMOPa3BUTHIO U CAaMOOOPa30BaHHUIO.
CaMOCTOSITEeIbHO COCTABIIATh yPaBHEHUS PEaKIHii,
MOITBEPKIAIOIIUX CBOMCTBA pa30aBIeHHON CEPHOMN KUCIOTHI, U
Pa3bACHATH UX B CBETE MPEJICTABICHUN 00 IIEKTPOTUTHIECKON
JIUCCOIMAIINH U OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX MPOLIECCAX.
CocTaBiATh MOJIEKYIISIPHBIE (POPMYITBI CPETHUX M KHCIBIX COJEH
cepHOil KucaoThl. [IpoBOIUTE XUMHUYECKUM 3KCIIEPUMEHT 110
pacro3HaBaHHUIO CYIb(aT-HOHOB.

3HaTh:coCTaB U cBO¥cTBa coenuHeHM cephl (VI); kKauecTBeHHYIO
PEaKIHIo Ha CYJIb(haT-HOHBL.

YMeThb XapakTepru3oBaTh CBOWCTBA KUCIOT ¢ TOUKH 3peHus TO/I,
3aIUCHIBATh (POPMYIIBI U3yUCHHBIX BEIICCTB M YPABHCHUS PEaKIUii ¢
UX YYaCTHEM.

12.11

20

CsaoiicTBa
KOHUEHTPUPOBAHHOMN
CEpHO KUCJIOTHI.

3HaTh 0COOCHHOCTH B3aMMOACHCTBHS KOHIICHTPUPOBAHHON CEpHON
KHCJIOTHI C METaJUTaMH.

Ymers 3anmceiBaTh ypaBHeHUs] OBP koHIIEHTpUpOBaHHOM cCepHON
KHCJIOTHI C METaJUTaMH.

16.11

21

3akperieHue 3HaHU 1o
teme «Iloarpymnmna
KHCIIOPOJIay.

3HaThb OIpCACIICHUA MOHSTHH I10 TEMEC, CBOIiCTBa MPOCTBIX U
CJIOKHBIX BCHICCTB, 06pa30BaHHLIX aTOMaMHU KUCJI0poda U CEPbl, UX
MOJYYCHUC U NIPUMCHCHUC.

19.11




YMeTh 3anuchiBaTh (JOPMYIIBI BEIICCTB U YPABHCHUS XUMHUYCCKHIX
peaknuii ¢ MX yJacTHeM, ypaBHEHHS peaKIHid, 0TOOpaKaroIINX
TEHETHYECKYIO CBSI3b.

22 IpakTuyeckas paéora YMeThb IPOBOIUTE XUMUYECKUH SKCIIEPUMEHT, COOIIO/1asl TpaBmIIa 23.11
No2«OkcnepumenTtanbable | Th, permmaTts skcriepuMeHTaIbHBIC 3aJa91 Ha PAcIIO3HABaHUE
3aJa4yd 10 TeMe BEILECTB, SKCIIEPHMEHTAILHO ITOATBEP)KAATh KAIECTBEHHBIN COCTaB
«[loarpynma kucnopona u | BEIIECTB.
cepay.

23 CKOpOCTh XMMHUYECKHUX 3HaTh onpeeicHNe TIOHATHS € CKOPOCTh XUMHUECKOH PeaKIum, 26.11
PEaKIUi U €€ 3aBUCUMOCTb | «TOMOTEHHAS PEaKIMsI», «TETCPOreHHAs PEaKIUs», KKaTalu3aToph»,

OT yCJIOBUH NPOTEKaHUS. «UHTUOUTOPBI», MaTEMAaTHYECKYIO (DOPMYITy CKOPOCTH XUM.
peaxIuy, 3aBUCUMOCTh OT YCJIOBUM IIpOTeKaHus, NpaBuiio BaHT-
Tododa.
YMeTh 00BICHATH 3aBUCHMOCTD CKOPOCTH PEAKLUK OT PA3INYHBIX
(hakTOpOB.

24 ObpartuMsble 1 3HaTh onpezeicHNe IOHATHH «HeoOpaTHMas peakusy, «odparumast | 30.11
HEoOpaTHMBbIE PEaKIn. peakus», «<XMMUIecKoe paBHOBecue», «rpuHiun Jle-1llarensey,
XUMHIYECKOE paBHOBECHE. | YCIOBHUS HEOOPATUMOCTH PEaKINH, yCIOBHUSA CMEIICHUS XHUM.

paBHOBECHSL.

Ymers npumMensts npuaimn Jle-lllarense s onpeneneHus
HaIpaBJIeHUs CMEUICHU XUM. PaBHOBecHs, XapaKkTepu30BaTh
PCaKuu 1Mo M3BCCTHBIM MPHU3HAKaM KHaCCI/Iq)I/IKaIII/II/I..

25 KontponbsHas padora 3HaHUS U YMEHUS 110 TeMe. 3.12
Ne2 o teme «Iloarpymnmna
kucnoponaa. OCHOBHBIE
3aKOHOMEPHOCTU TCUCHUA
XUMUYECKHUX peaKLuii»

26 OO61mas xapakTepucThKa PerynsiTuBHbIE: 7.12
XMMHUYECKHUX JICMEHTOB [InanupyroT CBOM ACHCTBUA B CBA3M C IIOCTABJICHHOM 3a/1aueil U
MOATPYTIHI a30Ta. A30T. ycnoBusiMu ee pemeHus. [lo3HaBaTenbHbIe:

CraBsT 1 (GOpMYJIUPYIOT IIENH ¥ MPOOJIEMBI YpOKa
KoMmyHukaTuBHbIe:

AZIEKBaTHO HCIIOJIB3YIOT peUeBbIe cpezcTBa s 3P HEKTHBHOTO
penIeHust KOMMYHHUKaTHBHBIX 33/1a4

DopMHUpOBaTH ETOCTHOE MUPOBO33PEHNE, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH, 1 KOMMYHUKAaTHBHYIO
KOMITETEHTHOCTh B OOIICHNH U COTPYAHHUYECTBE CO CBEPCTHUKAMU.
CaMOCTOSITEIFHO /1aBaTh XapaKTEPUCTHKY 3JIEMEHTOB V A-TPYIIIEl Ha
OCHOBAaHUU HX ITOJIOKCHHUA B HepI/IO}II/I‘IeCKOf/'I CHUCTEME U CTPOCHUA
aToMoB. PaccMaTpuBaTh XMMHUECKHE CBOMCTBA a30Ta C TOUKHU
3peHHs IPECTaBICHUN 00 OKHUCINTEIFHO-BOCCTAHOBUTEIBHBIX
nponeccax. O6cykaaTh poib a30Ta B IPUPOJIE.

27 AMMHax. PeryasTuBHbIe: 10.12

IInanupyroT cBOM NEHCTBUS B CBSA3M C IOCTABICHHOI 3a1aueil U
ycnoBusaMH ee pemieHus. Ilo3naBaTejbHbIC:

CraBsT 1 (OpMYJIUPYIOT LIENN ¥ NPOOJIEMBI YpOKa
KomMmyHukaTHBHBIC:

Kontponupyror aeiicTBus naptHepa

DopMHUPOBaATh LIETOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH.

CocTtaBiaTh cxeMy 00pa30BaHUS HOHA aMMOHHS. XapaKTepru30BaTh
(hmu3nveckre CBONCTBA aMMIaKa Ha OCHOBE HAOIIIOJCHAS
JIEMOHCTPAIIMOHHOTO OTBITA MONy4YeHHs: aMmMuaka. OOBICHATH
peaxIyy TOpEeHHsl aMMHaKa B KHCIOPOAE ¥ OKUCIICHHS KHCIOPOJOM B
MPUCYTCTBUH KaTaJIM3aTOPa C TOYKH 3pEHUsI IpeACTaBIeHUI 00
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX Npoueccax. CaMoCTOSITENBHO
paboTath ¢ y4eOHHKOM.

3HATH CTPOCHHUE U CBOWCTBA aMMHUaKa, CIIOCOObI Pacrio3HaBaHMs
Cpeau JIpyrux ra3o., ClOCOObI €ro MOJY4YeHHs U IPUMEHEHHE; 3HATh
OIpeNieNeHus MOHITUIN «BOJOPOHAS CBA3bY, «IOHOPHO-




AKLENTOPHBIA MEXaHU3M 00pa30BaHMsI KOBAJIEHTHOM CBSI3M».
YMeThb XapaKTepu30BaTh BELMICCTBO I10 IUIAHY, ONPEICISATH OMBITHBIM
ITyTeM aMMHaK, 3arceBaTh ypaBHeHUst OBP.

28

Conr aMMOHMSL.

JlaGopaTopHbIii onbIT 5
(pacnozHaBaHme coien
aMMOHWS).

3HaTh OnpeseneHne MOHATHS «COJM aMMOHHS», COCTaB, CTPOCHHE,
CBOICTBa, NOJIyY€HHUE U IPUMEHEHHUE COJIEH aMMOHUS,
Ka4eCTBEHHYIO PEaKIIMIO Ha KATHOH aMMOHUSI.

YMeTbonpenensiTe MPUHAIIC)KHOCTD BEIIECTB K ONPEACIICHHBIM
KJIaccaM COeIMHEHHH, OTPEECNIATh THII XUMUIECKOH peaKknny,
BaJICHTHOCTb U CTENIEHb OKUCIIEHHUS XUMUYECKHUX 3JIEMEHTOB B
COEJIMHEHUSX;

YMETb ONPEeJIsiTh ONBITHBIM yTeM KaTHOH aMMOHHUS

14.12

29

IIpakTnyeckas
padoraNe3 «IloxyueHue

aMMUaKa " OIIbITHI C HUM.

O3HakoMJIEHHE CO
CBOMCTBAaMH BOJIHOTO
pacTBOpa aMMHUAKa.

PerynsituBHbIe:

[InanupyroT cBOM ACUCTBUA B CBA3M C IOCTABICHHON 3a/1aueii U
ycinoBusiMu ee perieHus. [lo3naBareabHbIe:

CraBat u GOpMYIHPYIOT LEITU U POOJIEMBI YpOKa
KoMmyHukaTuBHbIe:

AJICKBaTHO HCIIONB3YIOT PEUCBBIE CPEACTBA I HPPEKTHBHOTO
pelIeHrss KOMMYHUKAaTUBHBIX 3a7a4

®DopMHIPOBATF KOMMYHUKATHBHYIO KOMIIETCHTHOCTE B OOIIICHUH 1
COTPYAHUYECTBE CO CBEPCTHUKAMU B IIpoIecce yueOHo-
HCCJIEIOBATEILCKON NEATEILHOCTH.

Co0umtoaTh MpaBuia TEXHUKH 0€30I1aCHOCTH TIPH paboTe ¢
J1a00paTOPHBIM 000PY/IOBAHUEM U XUMUUCCKUMH PEAKTUBAMH,
OKa3bIBaTh MEPBYIO MOMOIIb MPU OXKOTAX U TPaBMax, MOITYYEHHBIX
pu paboTe ¢ peaKTUBAMHU U JIAOOPATOPHBIM 000PYIOBAHHEM,
HCCIIeIOBATh CBOICTBA aMMHaKa.

17.12

30

A30THas KuCI0Ta

PerynsituBHble:

YYUTHIBAIOT MPABUIIO B TUIAHMPOBAHUHU M KOHTPOJIE criocoba
pemeHus

pa3IMYaroOT CIOCO0 U Pe3yNbTaT IeHCTBUSA

ITo3naBaTenbHbIE:

HCTIONB3YIOT MIOMCK HE0OX0ANMOM HHPOPMALINH [T BHITIOTHEHHS
y4eOHBIX 3aJaHUH ¢ UCTIOJIB30BaHHEM yueOHOH

nutepatypsl, KoMMyHUKATUBHBIE:

KOHTPOJIMPYIOT IEHCTBUE MapTHEPA JOTOBAPUBAIOTCS O COBMECTHOM
JIEATENBHOCTH, MPUXOJISIT K 00IEMY PEIICHUIO

DopMHUpOBATH NENTOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOIIECE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH.

H3zo0pakaTh CTPYKTYPHYIO QOPMYITY a30THOH KHCIOTHI, OMIPEICIIATh
BaJICHTHOCTH W CTEIICHh OKUCIICHHUS aTOMa a30Ta B MOJIEKYJIE a30T-
HOU KUCIOTEL. O0CYXIaTh 00IIHe CBOHCTBA KHCIOT HA TIpUMepe
CBOWCTB pa30aBIIeHHOH a30THOH KUCIOTHL. OIeHUBATh MMPABHIHHOCTD
BEITIOJTHEHHS yIeOHOM 3a1aun. PaccMaTpuBaTh XUMUYECKUE PEaKIIH
MIPOMBIIIIJICHHOTO TIOMyYeHUST @30THON KHUCJIOTHI C TOUKH 3PEHUS
OKHCJIUTEITLHO-BOCCTAHOBUTEBHBIX ITPOIIECCOB.

21.12

31

Comau a30THOI KHUCIIOTEL.

PeryasiTuBHbIE:

IUIAaHUPYIOT CBOU }leﬁCTBHﬂ B COOTBETCTBHH C MOCTaBIECHHON
3aJa4ueil 1 yCIOBHSIMH €€ peai3alun

Ilo3naBaTenbHbIe:

BJIAJICIOT OOLINM ITPUEMOM PEUICHUS 33124

KomMmyHukaTHBHBIC:

KOHTPOJHMPYIOT ACUCTBHS MApTHEPA

DopMHUpOBaTH ETOCTHOE MUPOBO33PEHHE, COOTBETCTBYIOIIEE
COBPEMCHHOMY YPOBHIO Pa3BUTHS HAYKH, M OCHOBBI IKOJOTHYECKOU
KYJIBTYPBI.

CocCTaBJsITh YpaBHEHHS PEAKIINN pa3ioskeHuss HUTPaToB. OOBACHATH
Ka4eCTBEHHYIO PEaKIHIO Ha HUTPAT-HOHBI, OTIMYATh COJIM a30THOM
KHCIIOTHI OT XJIOPUIOB, CYIb(aTOB, CYIb(OHUIOB U CYITbPUTOB,
OOBSCHATH KPYTOBOPOT a30Ta B MIPUPOIE

3HATh CTpOCHHE , CBOWCTBA, ITOJIyYCHHE M IPIMEHEHIE HUTPATOB,
OMOJIOTMYECKYIO POJIb a30Ta.

24.12




YMeTs 3anuchIBaTh YpaBHEHUS PeakLUii HUTPATOB, o0Iue ¢
JIPYTUMH COJISIMHE ¢ TIo3uIit TOJ] 1 ypaBHEHUS] TEPMHUYECKOTO X
pasznoxxenus ¢ nosunuiit OBP, xapakTepu3oBaTs KpyrOBOPOT a30Ta B
MIPUPOE, 3aIHCHIBATE YPABHEHUS PEAKIIHNA, OTOOPaKAFOIITIX
TEeHETHIECKYIO CBSI3b.

32

dochop.

PeryasiruBnbie:

TUIAHUPYIOT CBOM JICICTBHSA B CBS3U C MOCTABJICHHOU 3aa4eii U
YCIOBHSAMH €€ PELICHUS

IMo3naBaTe/ibHBIE:

CTaBAT U POPMYIHPYIOT LEIH U IIPOOIIEMBI yPOKa
KoMmmyHukaTuBHble:

aJICKBATHO UCTIOIB3YIOT peUueBbie CpeACTBa s 3 PEKTUBHOTO
pelICHUs] KOMMYHHUKATHBHBIX 33/1a4

DopMHUPOBATH OTBETCTBEHHOE OTHOINICHUE K YYCHHUIO, TOTOBHOCTD H
CIOCOOHOCTh K CAMOPA3BUTHUIO U CAMOOOPA30BAHHIO.
Xapaktepu3oBaTh (pochop Ha OCHOBAHUH €rO IOJI0KEHUS B
nepuoanueckoit cucreme . . Menneneesa. 3y4yats cBolicTBa
6enoro u kpacHoro ¢gocgopa. CocTaBsITh ypaBHCHUS XUMHYCCKUX
peakIuii, XapaKTepU3YIOIIUX CBOicTBa (ochopa Kak OKUCITUTEINS U
KaK BOCCTaAaHOBHUTCIIA, U 06’L§ICH§ITL HX C TOUYKH 3pCHUA
OKUCIHUTCIIbBHO-BOCCTAHOBUTCIILHBIX IMTPOLECCOB

3HaTh COCTaB M CBOICTBA a/NIOTPONHBIX BHIOU3MEHEHHH Qocdopa,
HAaXO0X/ICHUE B PUPO/IE, TIONTyUeHHE U npuMeHeHue pocdopa.
YMeThb 1aBaTh CPABHUTEIBHYIO XaPAKTEPUCTUKY OEIOr0 U KPaCHOTO

docdopa.

28.12

33

Coenunenus pocdopa.

PerynsituBHble:

IUIAHUPYIOT CBOM JIEMCTBHS B CBS3M C IOCTABJICHHOMH 3a7adel u
YCJIOBUSIMU €€ PEelIeHHs

Ilo3naBartenbHbIC:

CTaBST U GOPMYNIHUPYIOT LIEJIH U IPOOJIEMBI yPOKa
KoMMmyHuKaTHBHBIE:

aJICKBATHO UCIIOJIB3YIOT peueBble CpeAcTBa s 3PPEKTHBHOTO
peUICHUS KOMMYHUKATUBHBIX 3a1a4

DopMupoBaTh KOMMYHHUKATHBHYIO KOMIIETEHTHOCTh B OOIIEHUN H
COTPYJHHYECTBE CO CBEPCTHUKAMH B Tpoliecce yueOHOH
JIeSITeIIbHOCTH.

3amnuceIBaTh ypaBHEHUS PeakiMii, XapaKTepU3YIOIINX CBOHCTBA
okcuna pocdopa(V) Kak KUCIOTHOTO OKCHIA.

3HaTB COCTaB, CBOWCTBA, ITOJIy4YeHHE U NPUMEHEHNE OKCHIA
dhocdopa (V), oprodochopHOit KHCIOTH U €€ COJieH, KaYeCTBEHHYIO
peakuuto Ha opTodochar-muoH.

‘YMeTb Ha3bIBaTh COCIMHCHUA N3YYCHHBIX KJIaCCOB, OIIPEACIATH
COCTaB BEIIECTB M0 UX (GopMyiaM, MPUHAJJIEKHOCTD BEIECTB K
OTIpe/IeJICHHBIM KJIaccaM, ONPEIelIsiTh THII XAMUYECKOW peaKiivy,
BAJICHTHOCTH U CTCIICHb OKHUCJIICHUS XUMHNYCCKUX JJICMCHTOB B
COEIMHEHMSIX;

YMETb ONPEEISITh ONBITHBIM IyTeM opTodocdar-HoH.

11.01

34

MuHepanbHble y100peHusl.

JlaGopaTtop.onbIT6
O3HaKOMIIEHHE C
A30THBIMHU M (POCHOPHBIMH
yIoOpeHnsIMU.

3HaTB Olpe/eNeHNe TOHATHS «KMUHEPAJIBbHBIE YI00pEHHS»,
Ha3BaHUs U XUMHUYECKUC (POPMYIIBI A30THBIX, KAJTUIHBIX U
(hochopHBIX ynoOpeHnH, BaXKHEHIINE MAaKPOJIEMEHTHI 1
MHUKPOAJIEMEHTBI, X 3HAYCHUE JUIS PACTCHUN, IMETh MPEICTABICHUE
0 MIPOCTHIX ¥ KOMIUIEKCHBIX YAOOPEHHUSAX.

YMeThb pacrio3HaBaTh MUHEPAILHBIE YAOOPEHHUS.

14.01




35

0O060011eHNE TEMBI
«[Toarpynma azota».
Pemenue 3amau.

3HaTh ONpe/eNeHNs TIOHATHI TEMBI, COCTaB, CTPOSHHE, CBOHCTBA,
MOTy4CHHE W TIPIMEHEHHUE BEIECTB, 00Pa30BaHHBIX aTOMAMHU
3JIEMEHTOB IJIaBHOM MOATPYIIBI V IPYNIIbL.

YMeThb XapaKTepu30BaTh MPOCTHIE U CIIOKHBIEC BEIIECTBA 1TO0 TEME,
3aIUChIBAaTh UX (POPMYJIBI M yPAaBHEHHS PEaKIUi C UX y4acTHEM,
3aIMChIBaTh YPABHEHMS PEAKINH, 0TOOPa)KAIONINX TeHETHIECKYTO
CBSI3b; IIPOM3BOANTH PACUETHI 11O ONPEAEICHUIO MAaCCOBOM NN
00BEMHOI1 10JIM BBIXO/Ja MPOYKTa PEAKLUH OT TEOPETUUECKH
BO3MOJXKHOTO (M 0OpaTHbIE 33/1a4H).

18.01

36

Kontpoasuas padoralNe3
no reme «[loarpynmna
a30Tay

3HaHUAg U YMEHUA 110 TEME.

21.01

37

OO6mast xapakTepUCTHKa
3JIEMEHTOB MOATPYIIIIEI
yriepoaa. YriaepoJ.

PeryasTuBHbIC:

IJJTAHUPYIOT CBOM JICMCTBUS B CBSI3U C IIOCTABJICHHOM 3a/1aueil u
YCIOBUSMU €€ PeLIeHUs

ITo3naBaTenbHbIE:

CTaBAT U POPMYJIHPYIOT LIEJH U MPOOIEMBI ypOoKa
KommyHukaTuBHbIe:

a/IeKBaTHO UCTIONB3YIOT peUueBble CPeAcTBa A 3 PEKTHBHOTO
peleHnss KOMMYHUKaTHBHBIX 33124

DopMHPOBATH LIETOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH, U KOMMYHUKAaTUBHYIO
KOMIICTEHTHOCTh B OOIIIEHNH CO CBEPCTHUKAMH.

CaMOCTOSITEIbHO XapaKTepru30BaTh eMeHThI [VA-rpynmns! Ha
OCHOBAHHUU TIOJIOXKEHHS UX B MIEPUOIUUECKON CUCTEME U CTPOCHUS
ux aroMoB. [Ipocnyniate 1 00CyTUTh Npe3eHTaluK 0 (yJuiepeHax u
rpademe.

3HaTh 0OCOOCHHOCTH CTPOCHUS U CBOMCTB aTOMOB 3JIEMEHTOB
rIaBHOM noarpynms! IV rpynmsr; crpoenune, pusndeckue u
XUMHYECKHE CBOWCTBA, MOTyYEHNE 1 MPUMEHEHHE YIIIepoaa —
MPOCTOrO BELIECTBA, CYIIHOCTh KPYrOBOPOTA YIIepoa B IPUPOJE
YMeThb 1aBaTh CPABHUTENBHYIO XapaKTEPUCTUKY CTPOCHHS U
CBOMCTB 3JIEMEHTOBIIaBHON NoArpynnblV
TPYIIBL,XapaKTEPU30BaTh YIIIepo] Kak XUMHYECKUH IIEMEHT U
MPOCTOE BEIIECTBO, AJUIOTPOIHBIE MOTU(HKAIMH YTIIEpO/Ia.

25.01

38

Okcupipl yraepoaa.

PeryasiruBnble:

pas3IUyaroT Crocod U pe3yNbTaT AeHCTBUS

Ilo3naBartenbHbIC:

BJIAJICIOT OOILTMM ITPUEMOM PELICHHUS 33134

KoMMmyHuKaTHBHBIE:

JIOTOBAPHUBAIOTCS O COBMECTHOM ESATEIHHOCTH MO PYKOBOJICTBOM
YUUTENS

®DopMHUPOBaATh LIETOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOLIECE
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH, IEGHHOCTHOE OTHOILICHUE K
3JI0pOBOMY M 06e301acHOMY 00pa3y KH3HH. Y CBOCHHUE MTPABUII
WHJIMBHYaJIbHOTO U KOJIJIEKTUBHOTO 0E3011acHOTO MOBEACHUS B
Ype3BHIYANHBIX CUTYALUSIX, YTPOKAIONIMX KHU3HU U 37I0POBBIO
TIOZIEH.

N300paxxaTs CTpyKTYpHYIO opmyny okcuza yriaepoaa(ll).
PazbscHATH JOHOPHO-aKIENTOPHBII MEXaHW3M 00pa30BaHMs
MoJIeKyJIbl okcuaa yraepoaa(ll), MexaHusM AecTBHsI OKCHIa
yraepoaa(ll) Ha BBl OpraHU3MEI.

3HaTh COCTaB, CTPOEHHE, CBONCTBA, IPUMEHEHHE OKCH/IA YTIIepoaa
(IT1) m okcuna yriepona (IV), kaueCTBEHHYIO peaKInio Ha OKCHL
yraepona (IV).

YMeTs 1aBaTh CPaBHUTEIBHYIO XapaKTEPUCTHKY OKCHJIOB YIiIepoJa,
pacno3HaBatb okcup yraepona (IV).

28.01




39 VYronbHas KHCIIOTa U €€ 3HaTB 0OCOOCHHOCTH CTPOCHUS U CBOMCTBA YrOJIBbHOW KHCIOTHI U 1.02
COJIH. KapOOHATOB, KAYECTBEHHYIO PEAKIMIO HA KapOOHATHI, IMETh
MPECTABIICHUE U KECTKOCTH BOJIBI M CIIOCO0AX €€ yCTPaHEHHSL.
JlaGoparopHblii onbIT 7. | YMeTh OIPEAEIATh ONBITHBIM ITyTEM KapOOHAT-HOH, 3alIHCHIBATh
O3HaKOMIICHHE CO YpaBHEHHS PEaKIUH, 0TOOPaXKAIOMINX T€HETHIECKYIO CBA3b.
CBOWCTBAMH U
B3aUMOIIPEBPALICHUSIMA
KapOOHATOB U
THIPOKapOOHATOB.
40 IIpakTHyeckasn 3HaTh cBoiicTBa okcuaa yriaepona (IV), kauecTBEHHBIE peaKkIuy Ha 4.02
pa6oraNe4 «[lomyuenue okcun yriaepona (IV) u xapOoHaTHI.
okcuna yraepona (IV) u YMeTh IPOBOANTH XMM. IKCTIEPUMEHT, coOronas npasmwia Th,
U3y9ICHHUE €TO CBOMCTB. 3aIIChIBATh XMM. YPAaBHEHUS PEAKIUH.
PacnoznaBaHue
KapOOHATOBY.
41 Kpemnnii. Oxcun kpemuust | [lo3HaBaTeabHbIe: 8.02
(V). BEIOMpatoT Hanboee 3G PeKTHBHBIE CIOCOOBI PEIIeHNS 3a/1a4,
KOHTPOJIMPYIOT U OLICHUBAIOT IPOLECC U PE3YIbTAT NESITEIbHOCTH
UCTIONB3YIOT MTONCK HE0OXOIMMOM NH(OPMALINH AJIS BBEITTOTHEHHS
yueOHBIX 33/IaHUH C UCTIOIb30BaHHEM YUEOHOMU JIUTEPaTypBI,
BJIaZICIOT OOLIMM IIPHEMOM pELICHUs 3a1a4
KoMMmyHuKaTHBHBIE:
JIOTOBApHBAIOTCS O pacpenesieHny GpyHKIuit u pojel B COBMECTHOM
JIeSITEIbHOCTH YUUTHIBAIOT pa3Hble MHEHUS U CTPEMSITCS K
KOODJMHAIIMH Pa3JIMYHbIX TIO3UIHH B COTPYIHUYECTBE
JIOTOBapHBAIOTCSI O COBMECTHOH JIEATEIFHOCTH T10JL PyKOBOJCTBOM
YIUTEIS
Pa3BuBaTh yMEHNUS OLIEHUBATH CUTYALMIO M ONIEPATHBHO IIPHHUMATH
pelIeHne, HaX0AUTh a/IeKBaTHBIE CIIOCOOBI B3aMMOJEHCTBHS C
OJTHOKJIACCHUKaMHM BO BPEMsI IPOBEJICHUS CAMOCTOSTEIILHOM PabOTHI.
JlaBaTh 00IIyIO0 XapaKTEPUCTUKY KPEMHHSI Ha OCHOBAHUH €ro
TIOJIOKEHHUSI B IEPUOMIECKON TaOJHIIe U CTPOSHHUS €ro aToMa.
CaMOCTOSITEIIbHO COCTaBIISITh YPAaBHEHHSI XUMUYECKUX PEaKinii,
XapaKkTepU3yONNX CBOHCTBA KpeMHHS U okcuaa kpeMHusa(I1V), n
OOBSCHSTH HX C TOUKH 3PEHUSI OKUCIUTENHEHO-BOCCTAHOBUTEIBHBIX
MPOLIECCOB U JIEKTPOJUTHIECKON TUCCOLMALNK. XapaKTepu3oBaTh
CBOMCTBa KPEMHHUEBOM KUCIIOTHI U €€ COJeH.
3HaTh BayKHEHIINE IPUPOTHBIE COSANHEHNUS] KDEMHHUS, CIIOCOOBI €T0
TIOJTy4CHHSI, CBOCTBA, TPUMEHEHHE; CTPOCHUE KPUCTAIUIMYECKOM
pemietku okcuna kpemuus (IV), ero cBoiicTa, mprMeHeHHeE.
YMeTh XapakTepu30BaTh BELIECTBA MO IUIaHy, 3alUCHIBaTh
YpaBHEHHSI XUM. PEAKINH C X YHaCTHEM.
42 Kpemnuesas kucnora u ee | 3HaTh COCTaB, CTPOECHUE, CBOUCTBA, NOIY4YEHUE, TPUMEHEHHE 11.02
COJIN. KPEMHHUEBOU KUCIIOTHI U €€ COJIEH, KaUeCTBEHHYI0 PEaKLIMIO Ha
CHJIKAT-HOH.
YMeTh XapakTepr30BaTh BELIECTBA MO IUIaHY, 3alUChIBATh (OPMYJIBI
BEILIECTB M yPaBHEHHSI XUM. PEAKIHI C X Y4aCTHEM, yPaBHEHHUS
peaKiuii, 0TOOPaXKAIOUIMX TeHETHYECKYIO CBSI3b.
43 Pemenne 3amau mo teme 3HATh TEXHOJIOTHIO TIPOU3BOICTBA KEPAMUKH, CTEKJIA, IIEMEHTA. 15.02
HOATPYTIa a30Ta. YMeTs IpUBOANTE NPUMEPHI N3AETUH CHIINKATHON
MPOMBIIIIEHHOCTH.
44 O0600I11IeHHE TEMBI 3HaTh onpe/esieHusl HOHATUN TEMBI, COCTaB, CTPOEHHE, CBOICTBA, 18.02

«Toarpymnmna yrieponaay.
Pemenne 3agau.

MOJyYeHHE U TIPUMEHEHHUE BEIECTB, 00pa30BaHHBIX aTOMaMH
3JEMEHTOB TIaBHOH noArpynmnsl [V rpynmnsr.

YMeThb XapakTepru30BaTh MIPOCTHIE U CIOXKHBIE BELIECTBA IO TEME,
3aIUCHIBAaTh UX (POPMYJIBI M yPABHEHHS PEAKIUi C UX y4acTHEM,
3aIUChIBaTh yPABHEHMS PEAKINH, OTOOPa’KAIONINX TCHETHIECKYTO
CBSI3b; IIPOM3BOANTH BEIYHCICHHE MACCHI MM 00bEMa MPOIYKTa
PEaKLiK 10 U3BECTHOM Macce WM 00bEMy HCXOIHOTO BEIIECTBA,




COACPIKALICTO MPUMECH.

45

Kontpoasnas padoraNed
o teme «Iloarpymnmna
yriepoaa»

3HaHMA U YMEHUA 110 TEME.

22.02

46

TlonoxxeHre METaIIIOB B
IIepuonuueckoii cucrteme
XUMHYECKHUX 3JICMEHTOB
J.1. Menneneena.
dusznyueckre CBONCTBa
METAaJIJIOB.

PeryJIHTHBHLIe:

MPUHUMAIOT U COXPAaHAIOT yqe6Hy}o 3aa4vy, IJIaHUPYIOT CBOU
,HeflCTBI/IH B COOTBETCTBHMH C MOCTABJICHHOM 3a,ual1e171 " yCJIOBUAMU €€
pcaim3anuu

Ilo3naBaTenbHBIE:

HCIIOJIB3YIOT 3HAKOBO — CUMBOJIMYECKHUE CPEACTBA
KoMmyHukaTuBHbIe:

apryMEHTHPYIOT CBOIO MO3ULUIO U KOOPAUHHUPYIOT €€ C ITO3UIUU
IIApTHEPOB B COTPYAHUYECTBE

OMPEACIIAIOT CBOIO JITUNIHYIO TO3UIUIO, aICKBATHYIO

I pepeHIIPOBaHHYIO CAMOOILICHKY CBOUX YCIIEXOB B yueOe
DopmMupoBaTh 1LIEIIOCTHOE MUPOBO33PEHNE, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH.

XapaKTepI/I?)OBaTI) METaJ1JIbl HA OCHOBAHUU HUX ITIOJIOKCHUA B
MEpUOTUIECKON CUCTeME U CTPOCHHUS X aTOMOB. OOBICHATH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB METAJUIOB 110 IEPUOAY U B A-
rpymmax. Mcmonb30BaTh MproOpETEHHBIC 3HAHHUS O METAJUTMICCKOM
CBA3H AJI pa3bsICHCHUA CI)I/IBI/I‘IGCKI/IX CBOWMCTB METAJJIOB.

3HaTBh 0COOCHHOCTH CTPOCHUS M CBOHCTB aTOMOB METAIIJIOB,
uX (pu3mueckre CBOKWCTBA, ONPE/IeNIeHUE TIOHSATHIA
«MeTajIndecKasi XUMHUecKas CBA3b», MeTalIn4ecKas
KPUCTaJUIMYECKAsl PEIIETKA.

YMeThb 00BACHATH(PU3NIECKUN CMBICT AaTOMHOTO
(TOpsAKOBOT0) HOMEpPA XMMUYECKOTO JIEMEHTa, HOMEPOB
TPYMNIBI ¥ IEPUOAA, K KOTOPHIM 3JIEMEHT MPUHAJIEKHUT B
nepuonunyeckoit cucreme .M. MenneneeBa; 3aKOHOMEPHOCTH
M3MEHEHUs CBOMCTB 3JIEMEHTOB B MpeeiaX MaJbIX NEPHUOIOB
Y TTIABHBIX TTOATPYII, OOBSICHATH B3aMMOCBA3b CTPOEHUA U
CBOMWCTB.

25.02

47

XapaKTepHbIE XUMUYECKUE
CBOICTBA METAJUIOB.

JlaGopaTopHblii onbIT 8.
Bsaumoneticteue
METAaJUIOB C PACTBOPAMHU
coJIeii.

PeryasiruBnble:

MOCTaHOBKA y4eOHOM 3a7a4l HA OCHOBE COOTHECEHHUS TOTO, YTO
M3BECTHO M YCBOEHO , M TOTO, YTO €II¢ HEU3BECTHO
Ilo3naBartenbHbIe:

BBIJIBIDKCHHUE THIIOTE3, UX 00OCHOBAHHE, 10KA3aTEIHLCTBO
KoMmyHukaTuBHbIe:

Y4YacTBYIOT B KOJUIEKTUBHOM OOCY)KIECHUH POOJIEM, TIPOSIBIISIOT
AKTHBHOCTb BO B3aUMOJCHCTBUH AJIsl PELICHUS] KOMMYHUKaTHBHBIX U
MIO3HABATENIbHBIX 3a/1aY;

(hopMUpYIOT YMEHUS UCTIOIH30BaTh 3HAHUS B OBITY

DopMHPOBATE IEITOCTHOE MUPOBO33PEHUE, COOTBETCTBYIONIEE
COBPEMEHHOMY YPOBHIO Pa3BHUTHsI HAYKH.

3amnuchiBaTh ypaBHEHHS PeaKIUii, XapaKTePU3yIOLUINX XUMHUUECKHE
CBOIHCTBA METAJUIOB C TOYKH 3PEHUS OKHCIUTEIHHO-
BOCCTaHOBHUTEJBHBIX MporneccoB. CoOoaaTh MpaBuiia TEXHUKH
6e3omacHoCTH 1pH paboTe ¢ 1a00paTOPHBIM 000PYAOBAHUEM U
XMUMHUYECKHMHU PEAKTUBAMU.

1.03




48

OO611me crocoObl
MOJIYYEHHUS METAJIIOB.
Crutasel. Haxoxnenue
METAIJIOB B IPUPO/IE.

3HaThb OIMPCACIICHUCTIOHATUSA «MCTAJLUTYPIUs», CII0COOBI MoJIy4YeHUs
MCTAJIJIOB, OCHOBHBIC CILIIaBbI, X CBOWCTBA U IIPUMEHCHHUC.
YmeTb 3anucbiBatb ypaBHeEHUA peaKLI,MVI noay4yeHMA mMeTannos,

XapaKTepnsosaTb CBOWCTBA HEKOTOPbIX CN/1aBOB U UX NPUMeEHEHNE.

4.03

49

XapakTepucTuka
HIETIOYHBIX METAIJIOB.

JlaGopaTopHblii onbIT 9.
O3HaKOMJICHHE C
00pa3iaMu BaKHEHIITIX
CoJIEH HATpUS U KaJusl.

PeryasiruBnble:

IUIAaHUPYIOT CBOM JIEHCTBHS B CBSI3U C IOCTABJICHHOM 3a71a4eil u
YCIIOBUSIMHU €€ PEIICHHUsI, YIUTHIBAIOT MPABUIIO B IUNITAHUPOBAHUH U
KOHTPOJIE CIIOC00a peIeHUs

IMo3naBarenbHbIe:

CTaBAT U POPMYITUPYIOT

NN | IPOOIIeMBI YPOKa HCIIONIB3YIOT MMOUCK HEOOX0IUMON
nH(pOpManuK IS BEITTOTHEHUS y4eOHbBIX 3a1aHHH ¢
HCTIONIb30BAaHUEM YUeOHOH JTUTEPaTyphI

KoMmmyHukaTuBHble:

a/IeKBaTHO UCTIONB3YIOT peUueBble CpeAcTBa Al 3 PEKTUBHOTO
peuICHUsA KOMMYHUKATUBHBIX 3a74a4 YUUTBIBAIOT PA3HbIC MHCHUS U
CTPEMATCA K KOOPpAWHAIUHN Pa3JIMIHbIX HOSI/IHI/Iﬁ B COTPYAHUYECCTBE
CDOpMI/IpOBaTI) OTBCTCTBCHHOC OTHOIICHUEC K YYCHHUIO, TOTOBHOCTH U
CIOCOOHOCTH K CaM000OPa30BaHUIo.

XapaKTepI/I?)OBaTI) ITOJIOKCHHUC IICJTIOYHBIX MCTAJIJIOB B
MEPUOTUICCKOM TaOIHIIe ¥ CTPOCHHE X aTOMOB. OTpabaThIBaTh
YMEHHeE 3alMChIBaTh YPABHEHMS PEaKINi, XapaKTepU3YIOIINX
XMMHYECKHE CBOICTBA IIETOYHBIX METAILIOB

3HaTh 0OCOOCHHOCTH CTPOCHUS U CBOWCTB ATOMOB, HAXOXK/ICHHE B
npupoje, hu3ndeckue, XUMHIECKHE CBOMCTBA, TOyYCHUE U
MPUMEHEHHE IIETOYHBIX METAIUIOB U X COCAUHEHHUIL..

YMmeTb 4aBaTb CPAaBHUTEIbHYIO XapPaKTEPUCTUKY CTPOEHMA U CBOMCTB
aTOMOB 3/IEMEHTOB [MTaBHOM NoArpynnbl | rpynmnbl, XapakTepu3oBaTb
bU3NYECKME MXMMUYECKME CBOMCTBA LLENIOYHbIX METasIoB 1 UX
COeANHEHWNIA, COCTaBAATb YPaBHEHWNA peaKkUMi C UX y4acTUem,
YKasblBaTb MX TUM, Ha3blBaTb MPOAYKTbI PeaKLMiA.

11.03

50

[llenouHO3eMEIBHEIS
METaJIIBI U UX
COCTMHEHHUS.

JlaGopaTopHbIii
onbIT10(O3HaKOMIIEHHE C
obpasiamMu BaKHEHUIITHX
COCIMHEHUH KaJbIINs).

3HAaTHOCOOCHHOCTH CTPOCHUS U CBOWCTB MIEIIOYHO3EMENbHBIX
METaJUIOB, CBOWCTBA KaJIBIHS U €TO COCTMHCHUIA.

YMmeTb XapaKTepu3oBaTbXMMUYECKME CBONCTBA METANNOB,
COCTaBAATb YPaBHEHUA pPeaKL Wi C y4acTUeM METa/IOB, YKa3blBaTb
WX TUM, Ha3blBaTb NMPOAYKTbI PeaKL i1, 3anMCbiBaTh YypaBHEHMSA
peaKLMii, OTPaXKatoLLMX reHeTUYECKYHO CBA3b.

15.03

51

Pemenne 3agau

3HaTh QU3MUYCCKIE, XHMUYECKHAE CBOHCTBA METAJUIOB H UX
COE/IMHEHUH; KaUeCTBEHHbIE PEAKLIUM HA HOHBI; TEHETUUECKYIO CBS3b
COEIUHEHNH.

YMeTh pacno3HaBaTh BELIECTBA, UCIIOJIb3Ysl KAUECTBEHHBIE PEAKIIHUH;
OCYIIECTBJIATh PEAKITNH, JISKAI[UE B OCHOBE IIETIOYKH MPEBPAIICHUH;
COCTaABJITH ypaBHeHI/IH HNOHHBIX peakunﬁ, Ha3bIBATH HpO}]yKTBI
peakiuii.

18.03

52

ANIOMUHHHA U €T0
COEIUHEHNS.

JlabopaTopHblii onbIT 11.

3HaTh 0OCOOSHHOCTH CTPOCHHS U CBOMCTB aToMa alllOMHUHUS,
HAaXO0X/ICHUE €ro B IPUPO/IE, MIOTyYeHHE, CBOICTBA,
MPUMEHEHNUEATIOMUHUS U €T0 COSTMHEHUH;

YMeTb XapaKTepr30BaTh aJlOMUHWUIA MO NAaHy, COCTaBAATb

29.03




O3HakoMJIECHHUE C
obpa3namu aTfOMUHUS U
€ro CIIJIaBOB.

YPaBHEHMA peaKkuuii ¢ y4acTMem aJloMUHUA N ero CoeauHEHUN,
YKa3blBaTb MX TUN, HAa3blBaTb NPOAYKTbI peaKL .

53 Kemes3o u ero 3HaTh 0COOCHHOCTHUCTPOCHUS U CBOWCTB aToMa KeJe3a, Haxoxaenne | 1.04

COCAUHCHHUS. B IIpUpOJIE, TIOJTyYeHIe, CBOHCTBA, IPUMEHEHNE JKele3a U ero
COEIMHEHU.

JlaGopaTopHblii onbIT 12. | YMeTb XapaKTepn30BaTbKeNe30 Mo NaaHy, COCTaBAATb YpaBHEHNA

[omy4yenne rugpokcuia peakLMii C y4acTUEM }Keses3a U ero CoOeANHEHNM, YKasbiBaTb UX TUN,

xenesa (1I) u Ha3blBaTb NPO/YKTbI PEaKLMA.

B3aUMOJICHCTBHUE €TI0 C

KHCJIOTAMHU.

JlaGopaTopHblii onbIT 13.

ITony4yenue runpokcuia

xenesa (I11) n

B3aHUMOJIEUCTBHUE €TI0 C

KHCJIOTAMHU.

54 IIpon3BoacTBO UyTyHAa. 3HaTh onpeeicHNe TIOHATHS «METAILTYPTHS», TEXHOJIOTHIO 5.04
IIponzBoacTBO cTamu MIPOM3BOJICTBA YYTYHA.

YMeThb XapakTepru30BaTh MPON3BOJCTBO UyTyHA, IPUBOJUTH
MIPUMEPHI U3ENNH U3 YyT'YHA U CTalH.

55 IpakTu4yeckas 3HaThb du3HYecKye,XMMUYECKHE CBOUCTBA METAILIOB U UX 8.04
padoraNeS. «Pemenue COCIMHEHU!; KAUECTBCHHBIE PEAKIIUY HA MOHBI; TEHETUUECKYIO CBA3b
AKCIIEPUMEHTATIBLHBIX COCAMHCHUI.
3aja4 110 TEME METaJUIbI» YMeTh pacrnio3HaBaTh BEIECTBA, UCIIONIB3Ys KAUE€CTBEHHBIC PEAKIIHH;

OCYIIECTBJIATh PEAKIIUH, JIEKAII[E B OCHOBE 1IETIOUKH MPEBPAILICHU;
COCTaBIISITh YPaBHEHUS! HOHHBIX PEAKIINA, Ha3bIBATh MPOAYKTHI
peakuui.

56 O0001IeHNE 3HAHUH T10 3HaHUS U YMEHHUS 110 TeMe 12.04
Teme «MeTajuib»

57 Kontpoasnas pagoraNeS | 3HaHUS U yMEHUS 110 TeMe 15.04
o Teme «MeTab»

58 [TepBoHayanbHBIE 3HaTBONPEICICHNYS TOHITHI «OPTaHUYEeCKast XUMUS, 19.04
CBEJIEHUsI O CTPOCHUU | «OPTaHUYECKHE BEIIECTBAY», KXXUMUYECKOE CTPOSHUEY,

OpTaHMYECKHX BEIIECTB. «BAJICHTHOCTBY, KU30MEPHS», OCHOBHBIE TOJOXKEHUS TEOPUU
CTPOCHHUS OpraHuyeckux coennHeHnit A.M.byTtieposa.
YMeTh 3anHChIBaTh MOJICKYJISIPHBIE H CTPYKTYPHBIE (POPMYJTBI
OpPTaHUYECKHX BEIIECTB, POPMYIIBI CTPYKTYPHBIX H30MEPOB.

59 [IpenensHbIE 3HaTh ompeJieNieHue TOHATUH «ITpellebHbIE YTIEBOJOPOIbIY, 22.04

YTIE€BOIOPOIBL. «TOMOJIOTHY, «KTOMOJIOTHYECKAs Pa3HOCTHY, 00IIYI0 HOpMYITy
aJIKaHOB, TOMOJIOTHYECKUH PsIT METaHa, HOMEHKJIATYPY ¥ H30MEPHUIO
aJIKaHOB, HAXOXICHNUE AJIKAaHOB B MPUPOJIE, TTOJIyIECHHE, CBOWCTBA
AJKaHOB Ha IPUMEpE MeTaHa, IPUMCHEHHE.

YMeTh COCTaBISITh MOJICKYJISIPHBIC M CTPYKTYPHBIC (hOPMYJIIBI
MeTaHa U €ro TOMOJIOTOB, H30MEPHBIX aJIKAHOB, Ha3bIBATh UX 10O
HIOITAK; yMeTh cOCTaBIISATE MOJIEH BEILECTB; XapaKTEPU30BATh
OCHOBHbIE XUMUYECKHE CBOWCTBA aJIKAHOB HAa IIPUMEPE METaHa;
pelaTh pacyeTHHIC 3a7a4l Ha YCTAHOBJIICHUE MPOCTEHIIeH
(opmynbl BemecTBa IO MAacCOBBIM JIOJISIM DJIEMEHTOB.
60 HenpenenbHbie 3HaTh OnpeecHNE TOHITHI «AJIKEHBD», «TOMOJIOTH, 26.04

YTIEBOAOPOABI. AJKEHBI.
AJKUHBI

«TOMOJIOTHYECKAs Pa3HOCTHY, OOIIYI0 (hOpMyITy aIKEeHOB,
TOMOJIOTHUECKUH PSJT ATHIIEHA, HOMEHKIIATYPY ¥ H30MEPHIO AIKEHOB,
MOJIy4eHUe, CBOWCTBA AJIKEHOB Ha IIPUMEpE dTUJICHA, IPUMEHEHHE.
YMeTh COCTaBISITh MOJICKYJISIPHBIC M CTPYKTYPHBIE (hOPMYJIIBI
9TUJIEHA U €r0 TOMOJIOTOB, U30MEPHBIX AJIKEHOB, HA3bIBATh UX 1O
HIOITAK; ymMeTb COCTaBIISATH MOJIEH BEILECTB; XapaKTEPU30BATh
OCHOBHbIE XUMUYECKHE CBONCTBA aJIKCHOB Ha MPUMEPE STHIICHA.




61

Kucnoponoconepxariue
OpraHUYeCKHe
BerecTBa. CIAPTHI

3HaTh OnpeeNneHNe MOHATHH «(yHKIMOHATIbHAS IPyIIay,
«CIHPTHD,

(hopMyIIBI HOCOOEHHOCTH CTPOSHHSI U CBOHCTB, OJIYICHUE H
MIPUMEHEHNE OAHOATOMHBIX CIIUPTOB (METAHOIA, STAaHOJIA),
MHOT'0aTOMHBIX CIIUPTOB (3THJICHIIIMKOJA, TJIMLEPHHA).

YMeThb cOCTaBIATE GOPMYJIBI IPOCTEHIINX CIIUPTOB, AaBATh UM
XapaKTePUCTHKH.

29.04

62

Kap6oHOBBIE KHCITOTHI.
CroxHble 3¢upsl. XKupsl.

3HaTh onpeseneHne MOHATHH «(QyHKIMOHATIbHAS IPYTIIay,
«kapOOHOBBIE KUCIIOTBIY, «KapOOKCHIIbHAS IPYIINaY, «CI0XKHBIE
3QUPBIY, KUPBI», POPMYJIIBI HOCOOEHHOCTH CTPOSHHMS M CBOWCTB
KapOOHOBBIX KUCIIOT (MypaBbUHOM, YKCYCHOM, CTEApUHOBOH H JIp.),
MpUMEHEeHNe KapOOHOBBIX KHCJIOT, CJIOXKHBIX 3()HPOB,
OHMOJIOTMYECKYIO POJIb KHPOB.

YMeTh cocTaBIATh (OPMYJIBI IPOCTEHIINX KapOOHOBBIX KHCIIOT,
CIIOKHBIX 3(HPOB, 001TyI0 (OPMYITY )KHPOB, XapaKTEPHU30BATh HX
CBOWCTBA

3.05

63

VYriaeBoasl.

3HaTb BaXKHeMWnx npep,CTaBMTeneﬁ yrnesoaos, UX MONEKYNAPHblIE
d)OpMyI'IbI, CBOWCTBA, 3HA4YeHMe B npupoae n B XM3HM Yyenoseka.
YmeTb XxapakTepu3oBaTb BaXKHelwue yrnesoapbl.

6.05

64

AMHWHOKHUCIIOTHI. benku.

3HaTb onpeaeneHma NOHATUM «PYHKUMOHAAbHAA rpynna»,
«KapboKCcUAbHAA rpynna», «KaMUHOTPynmna», KAMUMHOKUCIOTbIY,
«BeNIKN», Ha3BaHMA BaXKHENLLIMX aMUHOKUCIOT, X CBOMCTBA,
6ronornyeckoe 3Ha4YeHne; GyHKUUKM 6enKos.

YMeTb XxapaKkTepmn3oBaTb 6BUOOrMYecKoe 3HaYeHUE M CBOMCTBA
aMWHOKMUCNOT U 6eNKoB.

10.05

65

ITonumepsl.

3HaTb onpeaeneHne NOHATUIN «MOMMEPY», KMOHOMEPY,
«CTPYKTYpHOE 3BEHO», «peaKLus NoiMmepusanmny»,

CBOWCTBA, NPUMEHEHWE NONMMEPOB Ha NPUMEPE NONUITUNEH],
NOSIMBUHUAXNOPUAA.

YMeTb 3anmncbiBaTb ypaBHEHUA pPeakLmil Noanmepmnsaumm.

13.05

66
67
68

Pemenue 3amau 3a kypc
XUMHH 9 Kjacca

17.05
20.05
24.05
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