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PABOYAS ITPOT'PAMMA 11O XUMHUH 9 KJI. 11O ®I'OC ( k yueonuxky O.C. I'aOpuessina)
IlosicHuTE/IbHAA 3aIIUCKA

Pabouas mporpamma asst 9 kiacca 061eo0pa3oBaTeNbHBIX YUPEKICHHUH
(0a30BbIN YpPOBEHB).
Pabouas mporpamMMa cocTaBiieHa B COOTBETCTBUU ¢ TpeboBaHusMU DenepanbHOr0 TOCYAAapPCTBEHHOTO 0O0pa30BaTEIHHOTO
CTaHJIapTa OCHOBHOTO 00IIero 00pa3oBaHusi BTOPOrO TMOKOJICHHUs, [[puMepHO#l mporpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUS 110
XUMUU U aBTOpckoit [Iporpammel kypca xumuu juis 8-9 kimaccoB o01ieo0pa3zoBaTeNbHBIX yupexaeHuii(6a3oBbiii yposeHb) O.C.
["abpuensina (2012rona). Hacrosimias mporpaMMa yauThiBaeT pekoMeHaanuu [IpumepHoi mporpaMMbl 10 XUMHUH ISl OCHOBHOM
IIKOJIBI.

PaGouas mporpamma 1o XMMUHU: KOHKPETU3UPYET MosiokeHUsT DyHAaMEHTAIBHOTO Spa COAEpXKaHUsl O0ydeHUsT XUMHUU C
Y4€TOM MEXKIPEAMETHBIX CBA3€H Yy4eOHBIX MPEAMETOB ECTECTBEHHO-HAYYHOTO IIMKIIA; OMNpENeNseT MOCIeq0BaTEIHbHOCTD
U3YUYEHUS CUHUI] COACPKaHUS 00yUeHHS XUMUU U (OPMHUPOBAHUS (Pa3BUTHA) OOIIUX YUSOHBIX M CIIEIU(PUICCKUX MPEIMETHBIX
YMEHH; JaeT OPUEHTUPOBOYHOE paclpeiesieHne y4eOHOTO BpEMEHH IO pa3ziesiaM U TeMaM Kypca B MOJIAIbHOCTH «HE MEHEEe».

Cogepxanve TpOrpaMMbl HAIpaBICHO Ha OCBOCHHE 3HAHMW M HA OBJAJICHHE YMEHHUSMH Ha 0a30BOM YypOBHE, 4YTO
cooTBeTcTBYeT (0Opa3oBaTenbHONW mporpaMMe MmKoJAbl. OHa BKIIOYaeT BCE TEMBI, TMPEIyCMOTPEHHBIE (eaepaTbHbIM
rOCYy/IapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOTO OOIIETO OOpa30BaHHS IO XUMHUH W aBTOPCKOW MPOTPaMMOU

y4eOHOr0 Kypca.



IIporpamma kypca «XuMHH» IIOCTPOEHA HAa OCHOBE CIUPAJIbHOM MOJEIH, IPEAyCMATPUBAIOLICH IOCTEIIEHHOE pPa3BUTUE HU

yrayOJIeHHE TEOPETUUECKUX MPEICTABICHUN MPU JTUHEHHOM O3HAKOMJICHUH C AYMIIUPUUYECKUM MaTepUaIoM

B npeamMeTax CCTCCTBCHHO-MATCMATUYCCKOTO TUKJIA BEAYIIYIO POJIb UT'PACT MMO3HABATCIIbHAA ACATCIBHOCTD U COOTBCTCTBYIOIIIUC

€M Mo3HaBaTeJIbHbBIC y‘le6HBI€ I[GP'ICTBPISI. B cBs3u ¢ ’TUM OCHOBHBIMH meJasasMu OﬁyquI/Iﬂ XWUMHH B OCHOBHOM IIKOJIC SIBISIFOTCS:

1) bopmupoBanue y oOy4aromuxcs yMEHUs BUETh U MOHUMATh IIEHHOCTh 00pa30BaHUsl, 3HAUMMOCTh XUMHYECKOT'O 3HAHUS JIJIs
KaXXJIOTO YeJIOBEKa HE3aBUCHUMO OT €ro NMpodeCCHOHALHON JEATEebHOCTH;, YMEHHUs pa3inudarh (PakThl U OLICHKU, CPAaBHHUBATH
OLICHOYHBIE BBIBOJbI, BUIETh UX CBSA3b C KPUTEPUSAMHU OLICHOK U CBSI3b KPUTEPUEB C ONPEIEICHHOW CHUCTEMOM IIEHHOCTEH,
dbopMynupoBaTh " 000CHOBBIBATH COOCTBEHHYIO NO3ULIHNIO;
2) dbopmupoBaHuE Y 00yUYaIOIIUXCS IEIOCTHOTO MPEACTABICHUS O MUPE U POJIH XUMHUHU B CO3JJaHUU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA; YMEHHS OOBACHATH OOBEKTHI M IIPOILIECCHI OKpPYXKAIOIIEH IeHCTBUTEIBHOCTH — IIPUPOJIHOM,
COIMAIBHOM, KYJIbTYpHOU, TEXHUYECKOU cpenbl, UCIIONb3YS TUISt 3TOTO XUMUYECKHE 3HaHUS,
3) mpuoOpeTeHHe OOY4YarOMIMMHKCS OIbITa Pa3HOOOPA3HON AESATENBHOCTH, MO3HAHUSA M CAMOIIO3HAHUS, KJIIOYEBHIX HABBIKOB
(KTFOYEBBIX KOMIIETEHTHOCTEH), IMEIONINX YHUBEPCAIBHOE 3HAYCHUE JIJISl PA3IMYHBIX BUIAOB JACSATEIBHOCTH: PEIICHUS TIPOOIeM,
MPUHATHS PEUICHUHN, TOWCKa, aHanu3a U 00paboTKM HH(pOpMalMKd, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB HW3MEPEHUH,
COTPYIHHUYECTBA, O€30MACHOTO OOPAIICHHSI C BEIIECTBAMU B MMOBCEIHEBHOM JKH3HHU.

3anayamMu n3ydeHnusi yueOHOro npeamera « XuMus» B 9 kiacce ABISIIOTCS:

yueOHbIe: (OpPMHUPOBAHNE CHCTEMBl XUMUYCCKUX 3HAHUHM KaK KOMIIOHCHTA €CTCCTBEHHOHAYYHON KapTHHBI MHPA;



pa3BUBaIOIIUE: PA3BUTHE JIUYHOCTH OOYYAIOIIMXCS, MX MHTEJUIEKTyalbHOE W HPABCTBEHHOE COBEPIICHCTBOBAHUE,
dbopMupoBaHue y HUX TYMaHUCTUYECKUX OTHOIICHUN M SKOJOTHUYECKHU IIeJIECOOOPa3HOro MOBEJICHUS B OBITY U B TPYJIOBOMU
NEATENbHOCTH;

BOCIIMTATeIbHbIE: (OpPMUPOBaAHUE YMEHUH 0€30macHOro oOpallieHusl ¢ BEIeCTBAMU, UCIIOIb3YEMbIMH B TTOBCETHEBHOM KU3HH,
BbIpaOOTKA TOHUMAHHS OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTHHM XMMHUH, a Takke (POpMHUpPOBAHHE OTHOIICHUS K XMMHUHU KaK K

BO3MOXKHOM 0051acTu Oyylie npakTHUeCKon NesTeIbHOCTH.

OO0mas xapakrepucTuka yueOHOro npeamera « XuMush»

B cootBercTBUM ¢ DenepalibHbIM rOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO OOIIEr0 00pa30BaHUs ydalluecs
JOJDKHBI OBJIaIETh TAaKMMM I103HABATEIbHBIMU yUEOHBIMU JEHCTBUAMH, KaK yMEHHME (OpPMYIMpPOBaTh MpPOOJIEMy U THUIOTE3Y,
CTaBUTb LU U 3a/1a4¥, CTPOUTH IUIAHBI TOCTHXKEHUS LeJIel U PEelleHUs IOCTABICHHBIX 3a/1a4, IPOBOAUTH SKCIIEPUMEHT U Ha €ro
OCHOBE JI€JIaTh BBIBO/IBI M YMO3AKJIIOUEHHUs], IPEACTABIATh UX U OTCTAaUBaTh

CBOIO TOYKY 3peHus. Kpome »3TOoro, yuamuecss OOJKHBI OBJIAJETh MPUEMAMM, CBSI3aHHBIMU C OIpPEACICHUEM MOHITHM:
OrpaHUYMBaTh WX, ONMCHIBATh, XapaKT€pU30BaThb U cpaBHUBaTh. CIlIeOBATENIBHO, NPU H3YYEHUU XUMUU B OCHOBHOW IIKOJIE
yyaliecs: JOJDKHBl OBJIAJeTh Y4YEOHBIMU JEUCTBUSMH, MO3BOJSIOIIMMH MM JOCTHYb JIMYHOCTHBIX, HPEIMETHBIX MU
MeTanpeaMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

[Ipennaraemas mporpamMma MO XHUMHH PAacKpbIBaeT BKJIAJ Y4eOHOTO MpeaMeTa B JOCTHKEHHE LeJe OCHOBHOTO O0OIIero

O6paBOBaHI/I}I H oIIpCaACIACT BaKHEMIIINE COACPIKATCIIbHBIC JIMHUHK IIPCAMCTA:



* BEIIECTBO — 3HAHUA O COCTaBC N CTPOCHHHU BCHICCTB, UX Ba)KHEMIIINX (1)I/I3I/I‘ICCKI/IX U XUMHWYCCKHUX CBOﬁCTBaX, OMOJIOTHYECKOM

JICHCTBUH;
XUMHUYECKAas peaklusi — 3HaHUS 00 YCJOBHUAX, B KOTOPBIX MPOSIBISIIOTCS XMMHUYECKHE CBOMCTBA BEIIECTB, CIoOco0ax
yIpaBJICHUS XUMUYECKUMU POILECCAMU;
NpUMEHeHHe BelleCTB — 3HAHUS U ONBIT MPAKTUYECKOW JEATEIbHOCTU C BEIIECTBAMU, KOTOpPhIE HamOOJiee YacTo

ynoTpeOIsIOTCS B MOBCEIHEBHOM KU3HU, IMUPOKO UCIOJIB3YIOTCS B MPOMBIIUICHHOCTH, CEILCKOM XO3SMCTBE, HAa TPAHCIIOPTE;
SI3bIK XUMHH — CHCTEMa BaXXHEUIIMX TMOHATHH XUMUHW U TEPMHHOB, B KOTOPBIX OHU OIHUCHIBAIOTCS, HOMEHKJIATypa
HEOPraHUYECKUX BEIIECTB, T. €. WX Ha3BaHWUsS (B TOM YMCIIC U TPUBUAIBHBIC), XUMUYECKUE (POPMYJIbI U ypaBHEHHUS, a TAKKE
IpaBuiia epeBoia MHPOPMaIIUK ¢ €CTECTBEHHOTO SI3bIKA Ha SI3bIK XUMHUU U 00paTHO.
[Ipu oT6ope conmeprkaHus, KOHKPETUIUPYIOMIETO MPOrPaMMy, YUYUTHIBAIOCH, YTO TIepe/ OOIMUM 0O0pa30BaHHEM HE CTOUT 3ajayda
npodeccuoHaIbHOM MOJATOTOBKM 00YYaronIuXcsa. ITO ONPEAEIHIO MOCTPOEeHUE Kypca Kak OOIIEKYJIbTYPHOTO, HAlPaBJIEHHOTO,
Ipeke Bcero Ha (OpPMHUPOBAHHUE M PA3BUTUE MHTEpPECAa K M3YyUYEHUIO XMMHUHU. YUTE€HA OCHOBHAs OCOOCHHOCTH MOJPOCTKOBOTO
BO3pacTa — Hayvajo Mepexo/ia OT IETCTBA K B3POCIOCTH, KOTOPBIA XapaKTEePU3YETCs pa3BUTHEM MT03HABATEIBHON C(EpHI.
Ha »tane ocHOBHOro 00mero cpeaHero oO0pa3oBaHUS MPOUCXOAUT BKJIIOYEHHE OOYYAIONMIMXCS B TPOEKTHYIO W
HCCJIEIOBATEIBCKYIO0 JCSITENBHOCTh, OCHOBY KOTOPOW COCTAaBJISIOT TaKWE YHUBEpCaJIbHbIC Y4YeOHBIC IEHCTBHUS, KaK YMEHHE
BUJIETh TPOOJEMBI, CTAaBUTHh BOIPOCH], KIAacCU(PHUIMPOBATh, HAONIOAATH, MPOBOAUTH OKCIEPUMEHT, JENaTh BBIBOIABI WU
YMO3aKII0UEHHUsI, OOBIACHATh, TOKa3bIBaTh, 3alIUIIATh CBOU UJIEH, 1aBaTh onpeaenacHus NoHATusAM. Crofa e OTHOCSTCS MPUEMBI,
CXOJIHBIE C OMpEACICHUEM MOHATHI: ONMCAaHKUE, XapaKTePUCTUKA, pa3bsiCHEHUE, CpaBHEHUE, paznuueHue. opMupoBanue 3TUX

YHUBEPCAJIbHBIX YUEOHBIX NEUCTBUN HAUMHAETCA €€ B HAYaJIbHOW IIKOJIE, & B KYpC€ XMMHUHU OCHOBHOMW IIKOJIbI TPOUCXOJUT UX



pa3BUTHE U COBEPIICHCTBOBaHHUE. B CBSA3M C 3TUM pe3epBHBbIE YacChl MIIAHUPYETCA UCIONIb30BaTh HA (POPMHUPOBAHUE U PA3BUTHE

YMeHI/Iﬁ HpOGKTHOﬁ u HCCJIGI[OB&T@HBCKOIZ ACATCIbHOCTH, YMCHUEC BUJICTDH HpO6H€MBI, ACJIaTb BBIBOABI 1 YMO3AKIIOUCHHA.

MecTo yueOHOro npeaMera B y4eOHOM IJIaHe

Oco0eHHOCTBIO CcOepKaHUsl Kypca « XHUMHUs SIBISIOTCS TO, YTO B 0a3MCHOM y4eOHOM (00pa30oBaTEIbHOM) IJIAHE ITOT MPEAMET
MOSIBIISICTCSI TIOCTICAHUM B PSIIy U3YUCHUS €CTECTBEHHOHAYYHBIX AUCIUILUIMH. J[aHHasT HEOOXOJUMOCTh OCBOCHHUSI OOBSICHACTCS
TEM, YTO IIKOJIBHUKH JOJKHBI 00JIaJlaTh HE TOJBKO OIPECICHHBIM 3allacoM IPEeABAPUTEIBHBIX €CTECTBEHHOHAYYHBIX 3HAHHM,
HO M JOCTaTOYHO XOPOIIO Pa3BUTHIM aOCTPAKTHBIM MBIIUICHHEM. YYallUMHUCS YK€ HAKOIUICHbI 3HAHUSA IO CMEXHBIM
TUCIUIUIMHAM [HKJIa: Ouosioruu, (u3uMku, MareMaTtuku, reorpaduu, cHOpPMHUPOBAINCH YMEHHUS aHAJIU3UPOBaTh, BECTH
Ha0JII0/IEHNsI, CPABHUBATH OOBEKTHI HAOIIOICHHS.

B cooTBeTcTBUMM ¢ y4eOHBIM IJJaHOM Ha W3Y4YeHUE XMMHUHU B 9 Kiacce OTBOAMTCA 2 yaca B Henento, 70 yacoB B roj, mpu
HOPMATUBHOW MPOJOJDKUTEILHOCTH Y4eOHOTO rojga 35 ydeOHBIX Henelb. B COOTBETCTBHUH CO CJIOXKHMBIIEHCS MPAaKTUKOM
OpraHu3aIlid OCHOBHOTO o0OIIero o0pa3oBaHUsS B 00pa30BaTEIbHBIX YUPEKICHHUSAX OOIIEro oOpa3oBaHHS pealibHasI
MIPOJIOJDKUTENHHOCTh y4eOHOTO T0Jla MEHBIIE HOPMAaTUBHOW M cocTaBisieT 34 yueOHbie Henenu. Takum o0Opa3om, Bpewms,
BhIJICNIIEMOE pabOYMMH yU4eOHBIMHY TNITAHAMH HA U3Y4YeHUE XUMHH B 9 Kilacce Ha MpaKTUKe paBHO 68 yacam.

C ydeTtoM HEHW30CKHBIX TMOTEPh YYEOHOTO BPEMEHH, BBI3BIBAEMBIX PA3THYHBIMU OOBEKTHBHBIMH TNPUYMHAMH, a TaKKe
HEOOXOIMMOCTH BBIJICICHHS JOMOJTHUTEIIPHOTO BPEMEHH HAa W3Y4YEHHE OTACIBHBIX BOMPOCOB Kypca XHMHH TPOTPaMMON
MPETYCMOTPEH OOJBIION 00HEM PE3EPBHOTO BPEMEHH -6 YacoB.

[TIporpammoii mpeaycMOTPEHO TPOBEICHUE:



KOHTPOJIBHBIX padoT — 4,
MPaKTUYECKUX paboT — 6 4acoB.

Cpok peanuzaiy nporpaMMbl — OJJUH YYEOHBIH TO1.

®opmbl, METOABI U CPEACTBA 00YUEHUsI, TEXHOJOTHH
B nanHoM Kkiacce BenyIIMMHU METOJAaMH OOYUEHHSI IPEIMETY SBISIOTCS: 00BICHUTENbHO-UUTFOCTPATUBHBIA U PENPOTYKTHUBHBIH,
XOTSl HCIOJB3YEeTCS UM YaCTHMYHO-TIOUCKOBBIM. Ha ypokax HCHoONIb3yIOTCS 3JEMEHTHI CIASAYIOIIMX TEXHOJOTHH: JUYHOCTHO -
OpUEHTUPOBAHHOE 00y4YeHue, o0ydeHue ¢ mpuMeHeHueM onopHeix cxem, KT, npoekTHas 1eaTenbHOCTb.

Ucnonb3yroTcs cnenyroniye GopMbl 00ydeHUs1: yuyeOHbIe 3aHATHS, IKCKYPCUH, HAOIIOJIEHHUs, OMBITHI, SKCIIEPUMEHTHI, paboTa
C yueOHOI U JTOMOJHUTEIBHOM JIMTEPATYPOM, aHalIU3, MOHUTOPUHT, UCCIeIoBaTeIbCKas padoTa, mnpeseHtanus. OnpeneneHHoe

MCCTO B OBJIAACHHHN JAaHHBIM KYpCOM OTBOAUTCA CaMOCTOSITEIbHOM pa60Te: IMOArOTOBKAa TBOPUYCCKUX pa60T, COO6HI€HPII>1,

pedeparos.

@®opMbI IPOMEKYTOYHOM U UTOTOBOM aTTeCTAIMH
[IpoMeskyTouHas aTTecTaius MpoBOaUTCS B popme:
- TECTOB;

-KOHTPOJIbHBIX;

- CAMOCTOATENbHBIX PadOT;

- IPAKTHYCCKHUX,



- TBOPYECKHUX padoT.

VYyanuecs npoxoaaT WTOTOBYIHO arrectanuio — B Buzae ['MA.

O6yuenne Benércsa no ydeOHuky O.C.l'aGpuensn «Xumusg 9 Kiacc», KOTOPBIM COCTaBISET €IUHYIO JIMHUIO Y4eOHHUKOB,

COOTBCTCTBYCT q)ellepaHBHOMy rocyaapCTBCHHOTO O6paBOBaTeHBHOFO CTaHdapTa BTOPOTrO ITOKOJICHUA 0a30BoOTO YPOBHA H

peanusyet aBTopckyto nporpammy O.C.I"abpuensna( 2012r.)

OTiuunTe/IbHbIE 0COOEHHOCTH pado4eil MPOrpaMMbl M ABTOPCKOM

OcHoBHOE COACPIKAHNC aBTOpCKOﬁ IMOJTHOCTBIO HAJIO OTPAKCHUC B ﬂaHHOﬁ pa60qeﬁ ImporpamMmme.

B pabouyio mnporpamMmy Mo XMMHHM BHECEHBI M3MEHEHHUS IO CPaBHEHHUIO C aBTOPCKOM: U3

pe3epBa gobaBieHo | yac Ha

«Metab»y u 1o6aBieH lyac Ha [Ipaktukym 1 «CBoicTBa METaJIOB M X coeAuHEeHU». OCHOBHOE OTJIMYME JaHHOU paboueit

IpOrpaMMbl OT ABTOPCKOM COCTOMT B TOM, YTO B aBTOPCKOM MpOrpaMMme NpakTHUYECKHuEe paboThl CrpyNIHpPOBAaHbI B OJOKHU -

XUMHYECKUE TMPAKTHKYMBI, KOTOPHIE MPOBOASTCS IOCJIE HM3y4YeHHUs HECKOJIBKHUX pa3/ielioB, a B pabodeil mporpamme 3TH Ke

NPaKTHYECKUE pabOThl JAIOTCA MOCTE U3YyUYEHUsI KOHKPETHOW TeMbl. DTO MO3BOJIAET JIy4Ile 3aKPEMUTh TEOPETHUESCKUI MaTepHra

Ha TPAKTUKE W TPOBEPUTH MPAKTUYECKHUE YMEHUS W HaBBIKM HEMOCPEACTBEHHO IO JAaHHOW TeMe. YToOBl TpPOBECTH

MPAKTUYECKYI0 PabOTy MO KOTJa-TO M3YyYEHHOH Teme, TpeOyeTcsl JOIMOJHHUTEIbHOE BpeMs I MOBTOPEHUS TEOPETUUYECKUX

OCHOB, YTO MCKJIIOUAETCs B TAaHHOM padodeil mporpamme.

Koaun4ecTBO 4acoB B

Paznen .
ABTOPCKOI mMporpaMme

KoauvecTBo yacoB B paboueii
nporpamMmme




1. Bsemenuwe. OOmas XapakTepUCTUKA  XMMHYECKHUX
JJIEMEHTOB U XMMMUYECKUX peakuuii. [leppuonnuecknii 3aKoH u 10 10
Ilepuoanueckas cucreMa XUMUYECKUX AIIEMEHTOB
J.1.Menneneera
2.MeTtamibl 14 14 +1 +2+1
3.IIpaktukym 1 «CBOiCTBa METAJJIOB U UX COEAUHEHUI» 2 -
4 Hemetamnsl 25 25+3
5. IIpaktukym 2 «CBOKCTBAa HEMETAIJIOB U UX COCTUHEHUI» 3 -
6.00600111eH1e 3HAHUN 110 XUMUH 32 KYPC OCHOBHOM IIIKOJIBI.

10 10
I[Tonroroska xk ' 1A.
Peseps 6 4
Hroro: 70 70

Pe3yjbTaTaM 0CBOEHHUSI Kypca XUMHUH

HpI/I HN3YUYCHUU XHMMHH B OCHOBHOM IIIKOJIE 00€CIIeYHBaETCs AJOCTHMIKCHHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX MW IPCAMCTHBIX

pEe3yJIbTaTOB.

JInuHocTHBIE:
® B IICHHOCTHO-OPHUEHTAIIMOHHOM c(hepe — YyBCTBO TOPJIOCTH 32 POCCUMCKYI0 XUMHUECKYIO HayKy, T'YMaHU3M, OTHOIIICHUE

K TPYIY, LEJICYCTPEMIIEHHOCTD;




e (hopmMupoBaHUE ICHHOCTH 3JJ0POBOT0 M 0€30IaCHOr0 00pa3a KU3HU; YCBOCHHUE MPABUI HHIUBUIYATBLHOTO U
KOJUIGKTUBHOTO O€301aCHOTO TIOBEICHHSI B UPE3BBIYAHHBIX CUTYAITUAX, YTPOXKAIOIINX KU3HH U 3JI0POBBIO JTIOJICH;

® B TPYIOBOH cepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOPY JaIbHEHIIIeH 00pa30BaTENbHON TPACKTOPHH;

¢ B II03HABaTEIbHOW (KOTHUTHBHOM, MHTEIJICKTYAIBHON) chepe — YMEHUE YIPaBIATh CBOSH MO3HABATEIILHON
JESITETLHOCTEHIO.

¢ (GopMHUpPOBaHUE OCHOB IKOJOTHYCCKOMN KYJIBTYPBI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO SKOJIOTHYCCKOTO
MBIIIIJICHUS, PA3BUTHE OTBITA DKOJIOTHYECKH OPHUEHTUPOBAHHOM peIeKCUBHO-OIIEHOYHOM U MPAKTUYECKON JIeSITEIbHOCTH

B JKU3BHCHHBIX CUTYAlIUAX,

MeTtanpeaMeTHbIe:

® YMEHHE CaMOCTOSITEIBHO OINPEACINIATh 1IeJIM CBOEro 00yUYeHus, CTaBUTh U (POPMYIMPOBATh A ceOst HOBBIE 3a/1auu B yu&oe u
NO03HABATEIbHOMN AEATEIbHOCTH, PA3BUBATh MOTUBbBI U1 HHTEPECHI CBOEH NO3HABATEIBbHON AEATEIbHOCTH;

® YMEHHE CaMOCTOATENbHO IJIAHUPOBATH MYTH JOCTHUKEHUS II€JIei, B TOM YHCJIE€ aJlbTePHATUBHBIC, OCO3HAHHO BHIOMpATH
Hanbosee 3¢ (HEeKTUBHBIC CIIOCOOBI pelIeHNUs YUeOHBIX M MO3HABATEIIBHBIX 33144,

® YMEHUE COOTHOCUTH CBOM JEUCTBUS C IUIAHUPYEMBIMH PE3YyJIbTaTaMH, OCYILIECTBIATH KOHTPOJIb CBOEU AECATEIIBHOCTU B
mpoliecce JOCTHKEHUST Pe3yibTaTa, OMpeaeNaTh CoCcOObl JEHCTBUN B paMKaxX MPEIJIOKEHHBIX YCIOBUN W TpeOOBaHU,
KOPPEKTUPOBATH CBOM JIEMCTBUSL B COOTBETCTBUM C U3MEHSIIOLIECCS CUTyallue;

® yMEHUE OLIEHUBATh MPABUIIBHOCTH BBIMIOJHEHUSI YUeOHOM 3aauk, COOCTBEHHbIE BO3MOKHOCTHU €€ pelIeHNs;

® BJIaJICHIE OCHOBAMHU CAMOKOHTPOJISI, CAMOOIICHKH, IPUHATHS PEIICHUN U OCYIIECTBICHHS OCO3HAHHOTO BHIOOpA B y4eOHOM



Y TTIO3HABATEIBHOMN JAESATEILHOCTH;

® yMEHHUE OIpECaTh MOHATHUS, CO3/laBaTh OOOOIIEHMs, YCTaHABIMBATH AHAJIOTUU, KIACCU(PUIIUPOBATH, CAMOCTOATEIHLHO
BBHIOMpaTh OCHOBAaHUSI M KPUTEPUM JUIS KiIacCU(UKAIMM, YCTaHABIMBATh MPUYMHHO-CIICIICTBEHHBIE CBSI3H, CTPOUTH
JIOTUYECKOE PACCYXKICHHUE, YMO3aKIoueHue (MHAYKTUBHOE, IETYKTUBHOE U TI0 aHAJIOTUH) U JIeTIaTh BHIBO/IBI;

® yMEHHE CO37aBaTh, MPUMEHATh U MPEOOPaA30BHIBATH 3HAKM M CHUMBOJIBI, MOJEIU U CXEMBI JJIsl pelIeHUus y4eOHBIX U
MO3HaBaTEIBHBIX 337144,

® yMEHHE OPraHU30BBIBATh YU€OHOE COTPYAHHYECTBO U COBMECTHYIO JIEATEIIBHOCTh C YUYUTEJIEM M CBEPCTHUKAMU; paboTaTh
WHMBUIYaJIbHO W B TPYIINE: HAXOIUTh O0Iee PelIeHUe M pa3perniaTh KOHPIUKTH Ha OCHOBE COTJIACOBAaHMSI TO3UIMHN U
yuéTa HHTEPECOB; (POPMYIHPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHUE;

® yMEHHUE OCO3HAHHO HCIIOJIH30BaTh PEUEBbIE CPEACTBA B COOTBETCTBHUH C 3aJ]a4eil KOMMYHHKAIIMU JJIS BBIPQXKEHUSI CBOMX
YyBCTB, MBICTIEH U OTPEOHOCTEH; TITAHUPOBAHMS U PETYJISIIUN CBOEH AESTENbHOCTH; BIaICHUE YCTHOW U MMCbMEHHON

pPEUYbI0, MOHOJIOTUYECKOW KOHTEKCTHOM PEYBIO;

e (opMupoBaHME U pa3BUTHE KOMIIETEHTHOCTH B 0O0JIACTM WCIIOIB30BaHUS HWHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTH;
e (opMupoBaHHE U Pa3BUTHE PKOJOTHYECKOTO MBIIUICHHS, YMEHUE TIPUMEHATh €ro B IMO3HABATEIbHOW, KOMMYHHKATHUBHOM,

COIMAIbHOM MPaKTUKE U MPOPECCUOHATILHOW OPUEHTALIUH.

IIpeamernsbie:

1.B nmo3HaBaTeJibHOI chepe:



® naBaTb OINPCACIICHHA M3YUYCHHBIX MOHSTUM: «XMMHWYECKUHI 9JICMCHT», «aTOM», «MOH», «MOJICKYJIa», «IIPOCTLIC N CIIOKHLBIC
BCIICCTBA», «BCIICCTBO», «XHUMHUUYCCKasA (bopMyna», «OTHOCHUTCJIbHAsA aTOMHasd MacCa», «OTHOCHUTCJIbHAsI MOJICKYJISApHAasd
Macca», «BaJICHTHOCTb», «CTCIICHL OKHUCICHUA»), «KPUCTATIIHNYCCKAsd PCHICTKa», «OKCHUAbD», «KHUCJIOTBD», «OCHOBAHHI»,
«COJIN», «aM(bOTepHOCTB», CMHAOUKATOP», «HepI/IOI[I/I‘IeCKI/Iﬁ 3dKOH», «TIICPUOAUYUCCKAA Ta6JII/II_Ia», «HM30TOIIBI»,
«XUMHYCCKAs CBA3b», «QJICKTPOOTPUHATCIBHOCTDY, «KXUMHUUYCCKAA PCAKIUA», «KXUMHUYCCKOC YPABHCHUC), «T'CHCTUYCCKAS
CBA3b», KOKUCJIICHHUCY, KBOCCTAHOBJIICHUC), «QJICKTPOJIUTHUYCCKAA JUCCOLUAILNA», KCKOPOCTH XUMHYCCKOU PCAKIN),

® OIIUCATh ACMOHCTPAIIMOHHBIC 1 CAMOCTOATCIBbHO ITPOBCACHHBIC XUMHUYCCKHUC JKCIICPUMCHTDI;

® OIIUCBIBATL W PA3JINYaTh M3YYCHHBIC KJIACChl HCOPTAaHUMYCCKHUX COCHHHCHHﬁ, IMPOCTBIC U CJIOKHBIC BCUICCTBA, XUMHNYCCKUC

PCaKIM;

KJIacCU(UIUPOBATH U3YUCHHBIE OOBEKTHI U SBICHHUS;

e /leJlaTh BBIBOJBI U YMO3AKIIOUEHHUS U3 HAOIMIOJCHUHN, HM3YyUYEHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH
CBOMCTBA HEM3YUYCHHBIX BELIECTB 10 AHAJIOTUU CO CBOMCTBAMHU U3YUYECHHBIX;

® CTPYKTYpUPOBATh U3YUYCHHBIA MAaTepUAT U XUMUYECKYIO HH(DOPMAITUIO, TTOIYYCHHYIO U3 APYTUX UCTOUYHUKOB,

® MOJIEJIMPOBATh CTPOEHUE ATOMOB 3JIEMEHTOB 1-3 EPHOIOB, CTPOEHUE MPOCTHIX MOJIEKYJ;

2.BIICHHOCTHO — OPHMEHTAIIMOHHOM cepe:
® AHATM3WPOBATh W OIICHWBATH TOCICACTBUS IJISi OKPYKAIOMIEH Cpenbl OBITOBOW M MPOU3BOICTBEHHOW MEATEIHHOCTH
YeJI0BeKa, CBSI3aHHOM C TIepepabO0TKOM BEIIECTB;

3. B TpynoBoii chepe:



® [IPOBOAUTDH XUMHUYCCKUM 9KCIICPUMCHT,

4. B cpepe 0e30maCHOCTH KU3HEAEATEIbHOCTH:

¢ OKA3bIBATH IICPBYIO IMOMOINL IMPHU OTPABJICHUAX, OXKOTdX U APYTUX TpaBMaX, CBA3dHHBIX C BCHICCTBAMHU U J'Ia60paT0pHBIM

000py1I0BaHUEM.



TemaTu4eckoe NJIAHNPOBaHHUE Y4eOHOI0 MaTepuasia

Ne HasBanue riaBbl KomnuectBo | IIpaktnueckue | KoHTposibHBIE
IJ1aBbI 4acoB paboThI paboThl
BBenenune. O0mas 6 Nel
XapaKTEepUCTHKA
XAMHYECKHX DJIEMEHTOB U
XUMHUYECKUX PEaKIUH.
[Tepnoauueckuii 3aK0H U
Ilepuonnueckas cucrema
XAMHUYECKUX DJIEMEHTOB
J.M.MenneneeBa
1. Meraiisl 18 Nel-3 Ne2
3. Hemeramisl 28 Ne4-6 Ne3
5. O00011eHNEe 3HAHUHT 110 10 Neq
XUMHH 332 KypC OCHOBHOM
mKkouabl. I[loaroroska k
I'"A.
6. | Peseps 4
Hroro 70 6 4




OcHOBHOEe cojlep:KaHHNe Kypca

Beenenne. O0mas xapakrepucTHKa XUMHYECKHX 2JIEMEHTOB U XUMHYeCcKHuX peakuuii. Ilepuoanyeckuii 3aKoH u
Iepuoanyeckas cucrema

xumMudeckux jemMeHToB JI. U. MengeneeBa (10 u)

XapakTepucTUKa dJIEMEHTa II0 e€ro noyokeHuro B Ilepuonnueckoin cucremMe xumudeckux siemeHtoB [[. M. Menneneesa.
ColicTBa OKCHJIOB, KHCIJIOT, OCHOBaHHM M COJIGM B CBET€ TEOPHUM DIICKTPOJIUTHUUECKOW JUCCOIMALMM M OKUCIICHUS -
BOoccTaHOBJIeHUs. [loHsATHE O TEepPeXOaHBIX »dJeMeHTaX. AMQGOTepHOCTh. ['€HETMYECKHUM psa  MEPEeXOJAHOTO DJIEMEHTA.
[lepuonnueckuit 3akoH U llepuoguueckas cucrema xumudeckux aneMeHToB . M. MenneneeBa. Xumudeckas opraHu3anus
KUBOM M HEKMBOW MPUPOJbl. XUMUYECKHI COCTaB siApa, MAHTHH U 3€MHOW KOPbL. XMMHUUYECKUE DJIEMEHTHI B KJIETKaX JKUBBIX
OpraHu3MoB. Makpo- ¥ MHKpodTeMeHThl. OO00O0IIeHNEe CBEACHUM O XUMHUYECKUX peakiusax. Kimaccubukamuss XuMHUYECKHX
peakuuii 1Mo pa3Iu4YHBIM MPU3HAKAM: «UYHCJIO M COCTAaB PEArupyroIIuX U O0Opa3yroMIMXCA BEIHIECTBY», «TEIIOBOU 3(PderTy,
«HAIpaBIICHUE», «U3MEHEHUE CTETNeHEH OKHUCIICHHS JJIEMEHTOB, OOpa3yIolluX pearupyrolmiue BemecTBay, «dazay,
«HCIIOJB30BaHKE KaTanuszaTopay. lloHsaTre o ckopocTn XuMu4ecKon peakuuu. DakTopel, BIUAIOIINAE HA CKOPOCTh XUMUUYECKHUX
peakuuii. Karanuzarops! u karanus. MHTHOUTOpPEI. AHTHOKCHIAHTHI.

JemoHcTpanum.

Paznmuunsie dopmer Tabmmner J[. Y. MenneneeBa. Moaenu aToMOB 31eMeHTOB 1—3-T0 meproioB. Mojiellb CTpOSHUS 36MHOTO
mapa (monepeyHsiii paspes). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIUU OT MPUPOAbl PEArupYOIINX BEIIECTB. 3aBUCUMOCTD

CKOPOCTH XMMHYECKON peakIMu OT KOHLEHTPALMK PEarupyroliux BelIeCTB. 3aBUCUMOCTbh CKOPOCTH XUMUYECKON pEeakiuu OT



IUIOLIAAN CONMPUKOCHOBEHUS! PEArupyroIIMX BEHIECTB («KUIMAIIMNA CIOW»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peakIHuu OT
TEMIIEpPaTypbl pearupyrouMX BelecTB. | OMOreHHbIN U reTeporeHHbId KaTaiu3sl. @epMeHTaTUBHBIN KaTanu3. MiHruOuposanue.
JlaGopaTopHble ONbITHI.

1. IlomyuyeHne ruApoKCHAA LIMHKA M HCCIENOBAHUE €r0 CBOMCTB. 2.MonenupoBaHue MocTpoeHus lleproanueckoil cuCTeMBI
xumuueckux anemeHToB JI. M. MengaeneeBa. 3. 3amenienue xene3oM meau B pactBope cyibgara meau (II). 4. 3aBucumoctsb
CKOPOCTH XUMHYECKON PEAKIIMU OT MPUPOABI pEarnpyroUIMX BEUIECTB HA MPUMEPE B3AUMOJIEMCTBUS KUCIIOT C METAJIJIAMH.

5. 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON PEAKIIMU OT KOHLIEHTPALIMU PEArUPYIOIINX BEUIECTB HA TPUMEPE B3aUMOJEHCTBUS IMHKA
C COJITHOM KHCJIOTOW Pa3IMYHOW KOHIIEHTPAIlHUH.

6. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEaKIMH OT IJIOIIAJAN CONPUKOCHOBEHHS pearupyrolnx BemlecTs. 7. MonaenupoBaHue
KUIAILIETO CcJIos». 8. 3aBUCUMOCTh CKOPOCTH XMMHUUYECKON pEaKIUuu OT TEMIIEpaTyphbl Pearrpyrollnx BEIIECTB HA MpUMEpE
B3aumozencTeus okcuaa meau (II) ¢ pacTBopom cepHOM KHCIOTBI pa3iWyHOM Temieparypbl. 9. Paznoxenue nepokcuaa
BOJIOpOJia ¢ nomoIbio okcuaa mapranna (IV) u xatanasel. 10. OOHapykeHHe KaTajgas3bl B HEKOTOPBIX MUIIEBBIX NpoAykTax. 11.
NurubupoBanue B3auMOJACHCTBUS KUCIOT C METAJIIAMU YPOTPOTTHOM.

IIpenmeTHsbIe pe3yabTaThl 00y4YeHUsI

Yyamuics 10JKeH ymems:

UCIIOJIB30BaTh NPHU XapPAKTEPUCTHUKE INPEBPALICHUN BEIIECTB IIOHATHUA: «XHUMHUYECKAs PEaKUUsA», «PEaklUu COCIUHECHU»,
«pEaKIUu Ppa3JIOKEHUA», «pPEeaKIUH OOMEHa», «pPEaKlIUH 3aMEIEHUs», «PEeakUud HeHTpanuzaluu», «IK30TePMHUECKHE

peaknumn», <«OHIOTEPMUUYECKHE  pEaKIHNH», «OOpaTHMbIe peakluu», «HEOOpPATHUMBIE  PEAKIUN», «OKUCIHUTEIHHO-



BOCCTAHOBHUTEJBHBIE PEAKLHMHN», «TOMOTECHHBIE PEAKUUW», «TETEPOTCHHBIE pEAKIUN», «KATUIMTUHYECKUE PEaKIUN»,
CHEKATAIMTUUECKUE PEAKIINN», «TEIIIOBON A(DPEKT XUMUUECKON peaKlum», «CKOPOCTh XUMUYECKOU PEaKIuny, «KaTaaIu3aTopy;
XapaKTepU30BaTh XUMHUUYECKHE DJIEMEHThl 1—3-TO MepuojoB MO HX MOJOKEeHUIO B llepuomuueckoil cucremMe XUMHUYECKUX
aneMmeHToB [. 1. MeHneneeBa: XUMUYECKUN 3HAK, MOPSIAKOBBIM HOMEp, MEPHUOJI, TPyMIla, HOATPYIIa, OTHOCUTEIbHAS aTOMHAas
Macca, CTpOGHHME aroma (3apsj sjpa, YUCJIO MPOTOHOB M HEUTPOHOB B sjpe, OOIEe YHUCIO DJIEKTPOHOB, pPACIpPEICIICHHE
AJIEKTPOHOB IO JICKTPOHHBIM CIIOSIM, TIPOCTOE BEIIECTBO, (DOpMYyIia, Ha3BaHKUE U THUIl BBICIIETO OKCHJIA U TUIPOKCHUIA, JIETYUYETO
BOJIOPOJIHOTO COEJIMHEHUS (1711 HEMETAILIIOB));

XapaKTepU30BaTh OOIME XUMHYECKHE CBOWCTBA aM(pOTEPHBIX OKCHUIOB M THAPOKCHJIOB; IMPUBOJIUTH MPUMEPHI PEaKIui,
MOATBEPKIAIOITUX XUMHUYECKHE CBOMCTBA aM(pOTEPHBIX OKCHUJIOB U THIPOKCHIIOB;

JaBaTh XapaKTEPUCTUKY XMMHUYECKUX PEAKIUM MO YUCIY U COCTaBY MCXOJHBIX BEIIECTB U MPOAYKTOB pPEaKIMU; TEIJIOBOMY
a3 dekTy; HampaBICHUIO MPOTEKAHUS PEaAKIMU;, W3MECHEHUIO CTENEeHEeW OKHUCJICHUS >JIEMEHTOB; arperaTHOMY COCTOSHHUIO
MCXOJIHBIX BEIECTB; YUYACTUIO KaTalnu3aTopa;

OOBSICHATH W MPUBOIUTH MPUMEPHI BIUSHHUS HEKOTOPBIX (DAKTOPOB (MPUpOAA PEarupyromluX BEIIeCTB, KOHIIEHTPAIIUs BEIIECTB,
JaBJICHUE, TeMIlepaTrypa, KaTajau3aTop, MOBEPXHOCTh COINPUKOCHOBEHHUS PEarupyrollnxX BEHIECTB) HA CKOPOCTh XMMHYECKHX
peaKiuu;

HaOJII0/1aTh U ONHUCHIBATh YPABHEHUS PEaKIIUi MEKTy BEIIECTBAMH C IMIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POAHOTO) SI3bIKA U

A3bIKA XUMHH,



MPOBOJUTH OIBIThI, MOATBEPKAAIONINE XMMUUYECKHE CBOMCTBA aM(OTEPHBIX OKCUAOB M TMAPOKCHUIOB; 3aBUCUMOCTb CKOPOCTHU
XUMHYECKOM peakUud OT Pa3NUYHbIX (HAKTOPOB (IPUPOJA pEarupyrolluXx BeIIeCTB, KOHUEHTpALMs BEIIECTB, HaBJICHHE,

TEMIIepaTypa, KaTalu3aTop, IOBEPXHOCTh CONMPUKOCHOBEHHUS PEarupyIolnX BEIIECTB).

MeTtanpeaMeTHbIe pe3yabTAThl 00y4eHU s

Yyamuncs A0JKeH ymems:

OTIPENENATh IIeb Y4EOHOM AEATETLHOCTH C TOMOINBID YUUTEIS U CaMOCTOSITEIbHO, MCKAaTh CPEJCTBAa €€ OCYIIECCTBICHUS,
paboTas Mo IUTaHy, CBEPSATb CBOW JICUCTBUSI C IEJbI0O U MPU HEOOXOAUMOCTH MCHPABIATH OMIMUOKU C TOMOIIBIO YUUTENs U
CaMOCTOSITEIBHO;

COCTaBJISITh AHHOTAIIUIO TEKCTA;

CO371aBaTh MOJCIHM C BBIJICIEHUEM CYIIECTBEHHBIX XapaKTePUCTHK OOBEKTa W MPEJICTABICHUEM HX B IMPOCTPAHCTBEHHO-
rpaduyecKoi UM 3HAKOBO-CUMBOJIMYECKOU popme;

OTIPENIEeNIATh BUABI KTaCCU(DHUKAINK (€CTECTBEHHYIO M UICKYCCTBEHHYIO);

OCYILIECTBIIATH MPSAMOE AEAYKTUBHOE JI0KA3aTEIBCTBO.

Tema 1. Metasuibl (14 1)

[Tomoxxenne wmetamoB B Ilepuonmueckor cucreme xumudeckux diaemeHToB [l WM. MenaeneeBa. Meraummyeckas
KPUCTAJNIMYECKasl pelieTka W MeTajuimdeckas Xumudeckas cBsizb. OOmue ¢usudeckue cpoiictBa MeTaioB. CIiaBbel, HX

CBOMCTBA M 3HaucHHME. XMMHUYECKHE CBOMCTBA METAJIOB KaK BOCCTAHOBHMTEJIECH, a TakkKe B CBETE HX IIOJOXKCHHUSI B



ANEKTPOXUMHUYECKOM Psly HampsikeHut MmetamuioB. Koppo3us MetanioB u criocoObl 60pb0bI ¢ Hel. Metaisl B mpupoje. O0mue
CHOCOOBI X TOJTYUYEHHUS.

OO0masi XapakTepUCTHKA IIEJ0YHBIX MeTALI0B. MeTaiel B nipupoge. O6uiue crnocodsl ux nonydeHus. CTpoeHue aToMoB.
[lenouHble MeTaIbl — MPOCThIE BelllecTBa. BaxkHelre coelMHEeHUs IIEeTOYHbIX METAIJIOB — OKCHUbI, TUAPOKCHJIBI U COJIU
(x7opuabl, KapOOHATHI, CYNb(AThI, HUTPATHI), KX CBOMCTBA U MPUMEHEHHE B HAPOJHOM X03diicTBe. KanuitHbie ynoopenus.
OO0wmas xapakTepucTHKA 3JIEMEHTOB IIaBHOM nmoarpynnsl 11 rpynnsi.

Crtpoenne aromoB. lllenmouyHoszemenbHble METaulbl — MPOCTHIE BellecTBAa. BakHelline coequHeHUs HIEI0YHO3EMETbHBIX
METaJJIOB — OKCHUJIbI, TUIPOKCHUIBI U COJH (XJIOPUBI, KAPOOHATHI, HUTPATHI, CyIb(aThl, hocdaTel), UX CBONCTBA U TPUMEHEHHE
B HapOJHOM XO3SICTBE.

AJIIOMMHMH.

Ctpoenue atoMa, pusndyeckue U XUMHUYECKHUE CBOMCTBA MPOoCTOro BemecTBa. CoeTMHEHMs aTFOMUHUSL — OKCUJI U TUAPOKCHUI, UX
amdortepHbIit xapakTep. Baxkneimue conu amomunus. [I[puMeHeHre aTlOMUHAS M €T0 COSTUHCHHM.
Keaeso.

Crtpoenue aTomMa, QU3MUECKHE U XUMUYECKHE CBOMCTBA POCTOrO BelecTsa. I eneTnueckue paasl Fe™? u Fe*.

Baxueiimue conu xxene3a. 3HaUCHHE KeJie3a U €ro COSMHEHHM I MPUPOIbl U HAPOAHOTO XO35IUCTBA.

JlemoHCcTpaUM.

OO0pa3ipl METOYHBIX U HIEIOYHO3EMENbHBIX MeTauioB. O0pa3ib! crutaBoB. BzaumonelicTBue HaTpus, TUTHS M KaJIbIHs C BOJOM.

B3aumoneiictBue HaTpusi U MarHusi ¢ KUCJIOpOoJOM. B3amMmonencTBre MeTauioB ¢ HeMmeTaiamu. [loydeHue ruapokcuioB

xenesa (II) u (III).



JlaGopaTopHbIe ONbITHI.

12. B3zauMmojeicTBHE PacTBOPOB KHUCIOT M cojie ¢ Metaiumiamu. 13. O3HakomiieHue ¢ pyaamu kene3a. 14. OkpamuBaHue
IUJAMEHHU COJISIMHM ILIEJIOYHBIX MeTayuioB. 15. B3aumopeiictBue kanpuus ¢ Boxou. l6.IlomydeHne rugpokcupa KanbLus U
UCCJIEJOBAHUE €TO0 CBOMCTB.

17. IlonydyeHnne rugpoKcuia aJllOMUHUS U HCCIEIOBaHHE €ro CBOMCTB. 18. B3ammopaelcTBue xesne3a ¢ COISTHOM KUCIOTOM. 19.
[Tonyuenue rugpoxcunos xkenesa (I1I) u (I1I) u uzyyenue ux cBonCTB.

IIpeameTHBIE pe3ybTATHI 00y4YCHUS

Yyamucs 10JKeH ymems:

UCIIOJIB30BAaTh MPHU XapaKTEPUCTUKE METAVIOB M HUX COCOUHEHHH NOHATHA: «METaJUIb», «pSAJ AKTHBHOCTU METAIJIOBY,
«ILIETIOYHBIE METAJUIb», «UIEJIOYHO3EMEIBHBIE METaUIbl», HCIOJIb30BaTh HUX NPU XapaKTEPUCTUKE METAIOB; JaBaTh
XapaKTepUCTUKY XMMHYECKUX AJIEMEHTOB-METAIOB (LIEIOYHBIX METAJJIOB, MAarHus, KajbIus, aJIOMHHHS, >Kejie3a) M0 HX
nosioxkeHuto B Ilepuoauueckoin cucreme xumuueckux snemeHToB [[. M. MenpaeneeBa (XUMUUYECKUN 3HAK, MOPSIKOBBIM HOMED,
nepuoJ, Ipymma, NOArpyInmna, OTHOCUTEIbHAsI aTOMHAsl Macca, CTpOEHUE aToma (3apsij sapa, YUCIO NPOTOHOB M HEUTPOHOB B
A1pe, 00Iee YUCIIO AIEKTPOHOB, PACIIPEACIICHUE HIEKTPOHOB 10 JIEKTPOHHBIM CJIOSIM), IPOCTOE BELIECTBO, popMysia, Ha3BaHUE
Y TUI BBICILIEIO OKCHJIA U TUIPOKCUIA);

Ha3bIBaTh COCAMHEHUS METAJIJIOB U COCTABIATh UX (POPMYIIBI IO HA3BAHUIO;

XapaKTepHu30BaTh CTpOEHHUE, 00IKe (PU3NIECKUe U XUMUUYECKHE CBOMCTBA IPOCTHIX BEIIECTB-METAJIOB,;

OOBSICHATH 3aBUCUMOCTh CBOMCTB (WJIM MPEACKa3bIBaTh CBOMCTBA) XUMUYECKUX JIEMEHTOB-METAUIOB (Paauyc, METaNINYeCKHe

CBOICTBa JJIEMEHTOB, OKHCIIHTEIbHO-BOCCTAHOBUTEIHHBIE CBOMCTBA DJIIEMEHTOB) U 00pa3yeMbIX UMHU COCIWHEHUN (KHUCIOTHO-



OCHOBHBIE CBOWCTBA BBICHIMX OKCHJOB U THAPOKCHUIOB, OKHUCIUTEIHHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA) OT IMOJOXEHUS B
Ilepuonnueckon cucreMe Xumuueckux aiueMeHToB [[. 1. Menneneesa;

ONMKCHIBATh OOIIME XMMHYECKHE CBOWMCTBA METAIJIOB C IMOMOILBIO E€CTECTBEHHOTO (PYCCKOTO WJIA POJHOTO) sI3bIKa U SI3bIKA
XUMUH,

COCTaBJIATh MOJIEKYJISIPHBIE YPaBHEHMS PEAKLUMNA, XAPAKTEPU3YIOIIMX XUMUYECKHUE CBOMCTBA METAJUIOB M MX COEAUHEHUMH, a
TaK)K€ DJIEKTPOHHBIE YPABHEHMS NIPOLIECCOB OKHUCIICHHS-BOCCTAHOBIICHMUS;

YPaBHEHHUS D3JIEKTPOJUTUYECKON AUCCOLMALMN; MOJIEKYJIApHBIE, IOJHBIE M COKPALICHHBIE WOHHBIE YPaBHEHHUS DPEAKLHUN C
Y4aCTHEM DJIEKTPOJIUTOB;

YCTaHABJIMBATh NPUYMHHO-CJIEJACTBEHHBIE CBA3M MEXKIY CTPOCHHEM aTOMa, XMMHUYECKOH CBA3bI0, THUIIOM KPUCTAILIMYECKOMN
pEILIeTKH METAJIJIOB U UX COEIMHEHUH, NX OOUIMMH PU3NYECKUMH U XUMUUYECKUMU CBOMCTBAMU;

ONMCHIBATh XUMHUYECKHE CBOMCTBA IIEJIOYHBIX U IIEJIOYHO3EMEIBHBIX METAJIJIOB, @ TAK)KE AIFOMUHUS U JKEJI€3a U UX COCIUHEHUN
C IIOMOUIBIO €CTECTBEHHOTO (PYCCKOI'O MM POJHOIO) SI3bIKA U S3bIKA XUMUMU;

BBINOJIHATh, HAONIONaTh M ONUCHIBATh XMMUYECKHH SKCHEPUMEHT IO PACIO3HABAHMIO BAKHEHWIIMX KaTHOHOB METAJJIOB,
TUAPOKCU-UOHOB;

DKCIEPUMEHTAIBHO HCCIIEIOBATh CBOWCTBA METAUIOB M HMX COCAUHEHHM, pPEIIATh OJKCIEPUMEHTAIBHBIC 3aJadyd II0 TeMe
«MeTannb»;

ONMCHIBATh XUMUYECKUN IKCIIEPUMEHT € ITOMOILBIO €CTECTBEHHOIO (PYCCKOr0 WM POJTHOIO) SI3bIKA U A3BIKA XUMHH;

IPOBOJUTH pacyeTbl MO XUMHUYECKUM (OpMylIaM M YpaBHEHHSIM pEaKIHil, MPOTEKAIOMIHUX C YYacTUEM METAIOB M UX

COEIMHEHNH.



MeTanpeaMeTHbIe pe3yJabTATHI 00y4YeHusI

Yuammuncs A0JKeH ymems:

paboTaTh MO COCTABJICHHOMY IUIAHY, UCIIOJIB3Ysl HAPSy C OCHOBHBIMHU M JIOMOJIHUTEIBHBIE CPEJCTBA (CIIPAaBOYHYIO JIUTEPATYPY,
cinoxubie npubopsl, cpeactsa MKT); ¢ moMmompio yuutens oTOUpaTh IJis pelieHus Y4eOHBIX 3a7ad HEOoOXOJMMBIE CIOBapH,
SHIIUKJIONEIUU, CTIPABOYHUKHU, FJICKTPOHHBIE JTUCKH;

COTIOCTABJISITh U OTOMpPaATh MHQPOPMAIUIO, TIOJYYCHHYIO U3 Pa3IMYHBIX HMCTOUYHHUKOB (CIIOBApH, SHIUKIIONEINH, CIPABOYHUKH,
AJIEKTPOHHBIC UCKHU, ceTh IHTEpHET);

IpEeJICTaBISATh HH(OPMAIUIO B BUIE TaOIHI], CXEM, OTIOPHOTO KOHCIEKTa, B TOM uucie ¢ npuMmenenueM cpeacts UKT;
Oo(QOpPMJISITh CBOM MBICIIM B YCTHOW M NMHUCHbMEHHOW PEUM C YYETOM CBOMX YUEOHBIX M JKM3HEHHBIX PEUYEBBIX CUTYallHil, B TOM
yuciie ¢ npumeHenneM cpeacts UKT;

COCTaBJIATh PELEH3UIO HAa TEKCT;

OCYLIECTBIIATH J0KA3aTEeIbCTBO OT MPOTUBHOTIO.

Tema 2. Ilpaktukym 1. CBolicTBa MeTALUIOB W HX coequHennii (2 1)l

1. OcyiiecTBieHHE LEMOYKM XUMUYECKUX mnpespamieHuil. 2. [loayueHne u CBONCTBA COEMMHEHWI MeTanyoB. 3. PemieHue
AKCHEPUMEHTAIBHBIX 33]1a4 Ha PacliO3HaBaHUE U MOJTYyYECHHE COCIMHEHUN METaJIOB.

IIpeameTHbIe pe3yabTaThl 00yUYeHUSs

Yyamuics 10JKeH ymems:



oOpamarbcsi ¢ Ja00OpaTOPHBIM OOOpPYAOBAHMEM M HarpeBaTelIbHbIMU NPUOOpaMH B COOTBETCTBUU C MPABWIAMH TEXHUKH

0e30IacHOCTH;

Ha0JII0/1aTh 32 CBOMCTBAMU METAJJIOB U UX COCIMHEHUH U SIBIICHUSIMU, IPOUCXOAIIUMUI C HUMU;

OMUCHIBATh XUMUUECKUN IKCIIEPUMEHT C MMOMOIILI0 €CTECTBEHHOT'O (PYCCKOT'O WJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;
JienaTh BBIBOIBI IO pe3yJIbTaTaM MPOBEICHHOTO AKCIIEPUMEHTA.

MeTanpeaMeTHble  pe3yJbTAThl 00yUEeHUSA

Yyamuics a10JKeH ymems:

OTIPENIEIIATh, UCXOS U3 YUeOHOU 3a/1aur, HEOOXOUMOCTh UCTIOIb30BaHUS HAOIOACHUS WA SKCIIEPUMEHTA.

Tema 3. Hemeranabl (25 4)

O6n1a;1 XapaKTCPpUCTUKA HCMCTAJUIOB: IIOJIOKCHUC B Hepnonnqecmﬁ CHUCTCMC XHMMHYCCKHX OJJICMCHTOB

I W

MenpeneeBa,0cO0EHHOCTA CTPOCHHSI aTOMOB, 3JIEKTpoOTpuIaTeNbHOCTh (D0) KakMmepa «HEeMeTauIM4HOCTH», psian 0.

Kpucrainuueckoe CTpOEHHME HEMETANIOB — TMPOCTBIX BemlecTB. Asutorponus. Duznueckue CBOWCTBA HEMETAJUIOB.

OTHOCUTENBLHOCTD ITOHATHI «METAJLI» U «HEMETaJlI».

Boaopoa.llonoxxenue Bogopoaa B Ilepuonnueckoi cucteme xumudeckux snemeHtoB J[. M. MenaeneeBa. CtpoeHue atoma u

MOJICKYJIBL. du3NUECKHE U XUMHUYECKHUE CBOMCTBA BOJOpOaa, €ro IoJIy4CHHUC U IIPUMCHCHUC.

1 I[Ipu 1ByXyacOBOM IJIAHMPOBAHUU MPOBOAUTCS TOJIBKO MpaKkTUUeckas padota 3



Bonaa.

Crpoenue moinekyinbl. Bonoponnas xumuueckas cBsa3b. Ousnyeckue cBOWCTBA BOJbI. AHOMAJIUM CBOMCTB BOABL. [ napoduibHbie
u tuapodoOHbIe BemecTBa. XHUMHYECKHE CBOMCTBAa BOABL. KpyroBopoT Boawl B mpupojne. BomoouucTka. Asparusi BOIBI.
beitoBhie GuibTpbl. MuHepaabHbIe BOBL. JJUCTUIITMpOBaHHAS BO/IA, €€ TIOJyYCHUE U TPUMEHEHHE.

O01mas XapakTepucTUKa rajoreHos.

Crpoenue atroMoB. [IpocTeie BelecTBa 1 OCHOBHBIE COCTMHEHUS TaJIOT€HOB, UX CBOMCTBA.

Kparkue cBenenus o xiaope, 6pome, drope u ione. [IlpumeHeHre rajoreHoB U UX COCIMHEHUI B HAPOTHOM XO3SIHCTBE.

Cepa.

Crpoenue aroMa, aJIOTpOIUs, CBOMCTBa M TIpuMeHeHne pomOuueckoit cepwl. Oxcunbl cepel (IV) m (VI), ux momyuenue,
CBOMCTBa U npuMeHeHue. CepHasi KUCJIOTa U €€ COJIM, UX MPUMEHEHUE B HAPOJHOM X0351cTBE. [[pOU3BOACTBO CEPHOM KUCTOTBHI.
A3or.

CrpoeHue aroMa U MOJIEKYJbI, CBOMCTBA MPOCTOr0 BewlecTBa. AMMUAK, CTPOCHHE, CBOMCTBA, MOIyyeHue U npuMeneHue. Comnu
aMMOHHUSI, UX cBoWicTBa U mpuMeHnenune. Oxkcuasl azota (II) u (IV).

A30OTHas KUCJIOTa, €€ CBOWMCTBA W NMpUMEHeHue. HutpaTel M HUTPUTHI, MpodiieMa MX COAEPKaHUS B CEIBCKOXO35SHWCTBEHHOU
MPOAYKIMU. A30THBIE YAOOPEHUS.

dDocdop.

Crtpoenne aToma, ajIOTpONUs, CBOWCTBAa Oenoro u KpacHoro Qocdopa, nx mpuMeHeHune. OCHOBHBIC COCTUHEHUS: OKCHUJ
docdopa (V) u oprodochopnas kucnora, pocdarsl. DochopHbie yaoOpeHHS.

Yraepona.



Crpoenue artoma, aIOTpomus, cBoiicTBa Moaudukanui, npumeHenue. Oxcuawl yriaepoga (II) u (IV), ux cpoiictBa u
npuMeHeHne. KapOoHaThl: KaJablIUT, COJa, OTAIll, UX 3HAUYCHHUE B IIPUPOJIC U KU3HU YEJIOBEKA.

Kpemuuii.

Crpoenue aroma, KPUCTAIUTMYECKHM KpeMHUM, ero cBoiictBa u mpuMeHeHue. Oxcun kpemuus (IV), ero mnpupoaHsie
pazHoBuAHOCTH. CuiuKaThl. 3HAYEHUE COEJUHEHUM KPEMHHUS B JKMBOM M HEXHBOM mnpupoze. [loHsTHe o cHIMKATHOMN
TPOMBIIIJIEHHOCTH.

JdeMoHCTpauu.

OO0pa3s1pl raToreHoB — MPOCTHIX BellecTB. B3auMoeiicTBie rajloreHoB ¢ HaTpUeEM, ¢ allfoMUHUEeM. BeiTecHeHue xiopom 6poma
WIM HOJla W3 PACTBOPOB HX coyieil. B3aumopeicTBue cepbl C MeTajuiaMu, BOAOPOJAOM M KHUCIOpoJIoM. BiammonerictBue
KOHLIEHTPUPOBAHHOW Aa30THOM KHUCJIOTHI ¢ Meabto. [lorionieHne yriem pacTBOPEHHBIX BELIECTB WIIM ra3oB. BoccraHoBieHue
Meau u3 ee okcuaa yriem. OOpasibpl MPUPOIHBIX COEAUWHEHUW Xiopa, cepbl, (ocdopa, yriepoma, xkpemuus. OOpasiibl
BOKHEUIIIUX ISl HAPOJIHOTO XO3sICTBA CYIb()ATOB, HUTPATOB, KapOoHaTOB, (hocharoB. OOpa3Isl CTeKIa, KEpaMHUKH, IIEMEHTA.
JlaGopaTopHble ONbITHI.

20. Ilonyuenue wu pacno3HaBanue Bojopoaa. 21. HccienoBanue NOBEPXHOCTHOTO HaTsKEHUs BOIbl. 22.PacTBopeHue
NepMaHTaHaTa KaJlusg Wi MeIHOTo Kymopoca B Boje. 23. ['mapararus o6e3BokernHoro cynbdara meau (II). 24. Usrorosnenue
TUIICOBOTO OTIEYaTKA.

25. O3HaKOMIIEHHE C KOJUICKIIMEH OBITOBBIX (GUIBTPOB. 26. O3HAKOMIICHHE C COCTaBOM MHUHEpalbHOUW BOjbL. 27. KauecTBeHHas
peakuusi Ha rajgoreHua-uoHbl. 28. llonydyenue m pacno3zHaBaHue kuciopojga. 29. ['opeHue cepbl Ha BO3AYXE U B KHUCIOPOJAE.

30.CBoiicTBa pa3baBiieHHOW cepHOW KuCaOThl. 31. M3yueHnue cBoilcTB ammuaka. 32. PacnosHaBanue coneid amMmMmMoHus. 33.



CaoiicTBa pa3daBiIeHHON a30THOM KUCIOTHI. 34. BzauMoeicTBIEe KOHIIEHTPUPOBAHHONW a30THOM KHUCIIOTHI ¢ Mebto. 35. ['openue
docdopa Ha Bozayxe u B kuciopoje. 36. Pacno3naBanue gocdaron. 37. 'openue yris B kuciopoae. 38. [lonyuenue yroabHOM
KHUCJIOTBI U u3yuyeHue ee cBoicTB. 39. Ilepexon kapOOHATOB B rTUAPOKAPOOHATHI.

40. Paznoxxenue ruapokapOonara Hatpus. 41. [lonyyeHue KpeMHEBON KHUCIIOTHI M U3YUEHHE €€ CBOMCTB.

IIpenmeTHbIE pe3yabTATHI 00y4eHUsI

Yuamuics 10JKeH ymemy:

UCIIOJIb30BaTh MPU XapPaKTEPUCTUKE METAIJIOB U HMX COCAMHECHHN NOHATHUS: «HEMETAIIbI», «TajlOT€Hb», «AJUIOTPOIHbIC
BUJIOM3MEHEHUS», KECTKOCTh BOJABDY, «BPEMEHHAsl >KECTKOCTb BOJIbI», «IIOCTOSTHHAs >KECTKOCTb BOJIbI», «OOIasi dKECTKOCTh
BOABDY;

JaBaTh XapaKTEPUCTUKY XUMHUYECKHUX DJIEMEHTOB-HEMETAJUIOB (BOJOpOJA, TajOr€HOB, KUCIOpOJAa, cephl, azora, (docdopa,
yTiiepojia, KpEMHHU) TI0 UX MoJokeHuto B [lepuoanueckoi cucteMe xumuueckux snemeHToB [[. M. MenneneeBa (XuMU4eCKui
3HaK, MOPSAJKOBBIM HOMEp, MEPUOJ, TPyNIa, MOArPYINa, OTHOCUTEIbHAS aTOMHAas Macca, CTPOCHHE aToma (3apsij sSApa, YUciio
MIPOTOHOB ¥ HEUTPOHOB B sAZipe, OOIIEe YKMCIIO AJIEKTPOHOB, PACHpPENCICHUE AIEKTPOHOB IO AJIEKTPOHHBIM CIIOSIM), TIPOCTOE
BEIECTBO, (hopmyrna, Ha3BaHWE M THUI BBICIIETO OKCHUAA U TUAPOKCHAA, GopMylia U XapakTep JETY4ero BOJOPOIHOTO
COCJIMHECHUA);

HA3bIBATh COCAMHEHMSI HEMETAINIOB U COCTABIISITH MX (DOPMYITBI O HA3BAHUIO;

XapaKTepru30BaTh CTPOCHHE, O0IIHIEe (PU3NIECKIEe i XUMUIECKHAE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIIOB;



OOBSICHSITh 3aBUCUMOCTb CBOMCTB (WJIM TMpeJcKa3blBaTh CBOWCTBA) XUMHUUYECKHUX JJEMEHTOB-HEMETAIOB (paauyc,
HEMETAJJTMYECKUE CBONCTBA JJEMEHTOB, OKHCIHMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA D3JIEMEHTOB) M 00pa3yeMbIX HMH
coeIMHEHUN (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCHJIOB U THUAPOKCUIOB, JIETYYUX BOJOPOAHBIX COCAUHEHUH,
OKHCITUTEIbHO-BOCCTAHOBUTENILHBIE CBOMCTBA) OT moJioxkeHUs B llepuomuueckoidt cucreme xumudeckux snemeHtoB . .
Menpeneena;

OMHUCHIBATh OOIIME XUMHYECKUE CBOMCTBA HEMETAIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U SI3bIKA
XUMUU,

COCTaBJISITh MOJICKYJISIPHBIC YPaBHECHHS PEAKIIUMA, XapaKTEPU3YIONIUX XUMHUUYECKHUE CBOMCTBA HEMETA/NIOB M MX COCJAMHEHUH, a
TaK)K€ JIEKTPOHHBIE YPAaBHEHUS IIPOLIECCOB OKHUCIICHHSI-BOCCTAHOBIICHHUS;

YPaBHEHHUS DSJIEKTPOJUTUYECKON AUCCOIMALMN; MOJIEKYJIAPHbBIE, TOJHbIE M COKPAUIEHHBIE HOHHBIE YpPAaBHEHUS pEaKUUuid C
Y4aCTHEM DJIEKTPOJIUTOB;

yCTaHABIIMBAaTh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEKJY CTPOCHHEM aTOMa, XMMHYECKON CBS3bIO, THUIOM KPHUCTAJNIMYECKOMN
PEIIETKH HEMETAIIOB U UX COCAMHEHHH, NX O0IUMHU (PU3MYECKUMU U XUMHUYECKUMU CBONCTBAMU;

OMMKCHIBATh XMMHUUYECKHE CBOMCTBA BOJOPOJA, TaIOTEHOB, KUCIOPOJa, Cephl, a3ota, dhocdopa, rpadura, aamasa, KpeMHHS U UX
COEIMHEHUI C MOMONIBI0 €CTECTBEHHOIO (PYCCKOT'0 WJIM POAHOTO) SI3bIKA U SI3bIKA XUMUU;

OMUCHIBAThH CIIOCOOBI YCTPAHEHHUSI )KECTKOCTHU BOJIbI M BBIMIOJIHITH COOTBETCTBYIOIINI UM XUMUYECKHUI IKCIIEPUMEHT;

BBITIOJIHATH, HAOJIOAATh U ONMKUCHIBATh XMMHUYECKUN SKCIIEPUMEHT MO PAcClO3HABAHUIO MOHOB BOJOPOJa M aMMOHHS, CyJb(art-,

KapOoHaT-, CUIMKaT-, pocdar-, XJI0pua-, OPOMH/I-, HOIUI-HOHOB;



AKCIIEPUMEHTAJIBHO HCCIIEIOBAaTh CBOMCTBA METAUIOB M HMX COCIUHEHUW, PEIaTh SKCIEPUMEHTAJIBHBIE 3aJaud 10 TEME
«Hemertanibi»;

OMUCHIBATh XUMUUECKUHN IKCIIEPUMEHT C IMTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) SI3bIKA U A3bIKa XUMUU,

MPOBOJIUTh PACUYETHI MO XUMHUYECKUM (QopMyjaM U YpPaBHEHUSIM pEakiUil, MPOTEKAIOUMX C y4acTHEM HEMETaUIOB M HX
COCIMHECHUH.

MeTtanpeaMeTHbie pe3yabTaThbl 00y4eHUs

Yyamuics a10JKeH ymems:

OpraHU30BBIBATh YUYCOHOE B3aMMOJICHCTBUE B TpymIe (pacipeaeisiTh PO, J0TOBAPUBATLCS IPYT C APYTOM H T. 11.);

npenBUIETh (TPOrHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHUN;

NOHUMATh MPUYMHBI CBOETO HEYCIIEXa U HAXOUTh CIIOCOOBI BBIXOA U3 ATOW CUTYAIINH;

B JIMAJIOTEe C YYUTENIeM YYUThCS BbIpaOAThIBATh KPUTEPUU OLEHKH M OIPEACNIATh CTENEHb YCHEITHOCTH BBIIIOJIHEHHS CBOEH
paboThl U PabOTHI BCEX, UCXO/IA U3 UMEIOIIUXCS KPUTEPUEB, COBEPIICHCTBOBATh KPUTEPUH OIEHKH U TIOJ30BAThCS UMH B XOJI€
OLIEHKHU U CAMOOLICHKU;

OTCTaMBaTh CBOIO TOUKY 3PEHHUS, aPI'YMEHTHUPYS €€;

MOATBEPKAATh ApTyMEHTHI (haKTaMu;

KPUTUYHO OTHOCUTHCS K CBOEMY MHEHMUIO;

CIIyLIATh IPYTUX, NBITATHCA MPUHUMATh APYTYIO0 TOUKY 3pE€HHUS], ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS;

COCTaBIIATH pedepaT Mo onpeneaecHHon Gopme;

OCYIHICCTBJIATh KOCBCHHOC pa3aCIUTCIIbHOC N0KA3aTCIbLCTBO.



Tema 4. Ipaktukym 2. CBolicTBa coenHennii HeMeTaLI0B (3 4)?
1. Pemenue skcnepuMeHTanbHbIX 3amad 1o teMme «lloarpynma ramoreHoB». 2. PemieHne 3KCIIEpUMEHTANBHBIX 3aAad IO
teMe«lloarpynma xucimopoma». 3. Pemienwe skcnepuMmeHTanbHbIX 3amad no teme «lloarpynma asorta». 4. Pemenue

OKCIICPUMCHTAJIBHBIX 3a1a4 110 TCMC «Honrpynna yrjiaepoaa. 5. HOJ’IyquI/Ie, CO6I/IpaHI/I€ " PaCIIO3HABAHUC I'a30B.

IIpenmeTHbIE pe3yabTATHI 00y4eHUsI

Yyammuics A0JKeH ymems.

oOpamatbest ¢ J1abopaTOpHBIM O00OPYJOBAaHWEM M HArpeBaTelbHBIMH MPUOOpPaMU B COOTBETCTBUU C TpaBUJIaMHU TEXHUKHU
0€30MMacHOCTH;

Ha0JII0/1aTh 32 CBOMCTBAMHU HEMETAIJIOB ¥ MX COSIMHEHUI U SIBICHUSIMU, MPOUCXOSITUMU C HUMU;

OMUCHIBATh XUMHUUYECKUIN IKCIEPUMEHT € MIOMOUIBIO €CTECTBEHHOTO (PYCCKOr'0 WJIM POJAHOTO) SI3bIKA U SI3bIKA XUMUU;

JienaTh BBIBOJBI 110 PE3YIbTaTaM MPOBEICHHOTO YKCIIEPUMEHTA.

MeTanpeaMeTHbIe pe3yabTAThI 00y4YeHHsI

VYyamuiicss 10JI2KeH ymems:

OIIpCACIIATh, UCXOOA U3 y‘IC6HOI>i 3aJa4H, H€O6XOI[I/IMOCTI> HCIIOJIBb30BaHUA Ha6J'IIOI[eHI/IH HJIK SKCIICPHUMCHTA.

1 I[Ipu 1ByX4acOBOM IJITAHMPOBAHUU MPOBOASATCS TOJIBKO MpaKkTHUecKue padbotsl 1,2 u 5.



Tema 5. O0001mIeHHe 3HAHUI 110 XUMHH 32 KYPC OCHOBHOM 1IK0JbI. [logroroska

K rocyaapcreeHHoii urorosoii arrecrauuu ('MA) (10 4)

[lepuonnueckuit 3axkoH u Ilepuognueckas cucrema xumuueckux diaemeHToB [l M. MenpaeneeBa. PU3UUECKUN CMBICI
NOPSIAKOBOTO HOMEpPA 3JEMEHTA, HOMEPOB IEPUOAA M TIPYIIbl. 3aKOHOMEPHOCTH HW3MEHEHHsI CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IEPUOJAX U TPYNIIaX B CBETE NPEACTABIECHUN O CTPOCHUH aTOMOB 3JIEMEHTOB.

3Ha4YEHUE MEPUOANYECKOrO 3aKOHA. BHUIBI XUMHUECKUX CBSI3€M M THUIIBI KPUCTANIMYECKUX PELIETOK. B3auMOCBA3b CTpOEHHUS U
cBoiicTB BemiecTB. Kiaccudukanus XUMUYECKUMX pEaKUMid MO pa3IuyHbIM MpPHU3HAKaM (YUCJIO M COCTaB pPEArupyrolux H
00pa3yIoUuXxcs BEIIECTB; HATMYNE

rpaHdllbl pazgena ¢a3; TemnoBo 3(PdeKxT; H3MEHEHUEe CTeNneHEeH OKMCICHUS aTOMOB; HCIOJb30BaHHE KaTalu3aTopa;
HampaBiieHne mpoTekaHus). CKOpOCTh XMMHUYECKHUX peakuuid u (akTopbl, Biugronie Ha Hee. OOpaTUMOCTh XMUMHUYECKHUX
peakuuii ¥ CrocoObl CMEIIEHHUS] XUMUYECKOTO PAaBHOBECHSI.

IIpocTeie U cnoxHble BemecTBa. MeTauibl 1 HEMETauIbl. | eHeThueckue psAabl MeTaljla, HEMETaula U IIEPEXOJHOr0 MeTasia.
Oxkcunbii TUAPOKCUIBI (OCHOBAHUS, KHUCJIOTHI, aM(OTepHbIe TUAPOKCHIBI), coilu. WUx coctaB, kimaccuduxamuss u oOume

XUMHUYECKHUE CBOMCTBA B CBETE TCOPUU AIICKTPOIUTHUECCKON TUCCOLUALINY.

JIMYHOCTHBIE pe3yabTAThl 00yUeHH s
VYyanmuics Q0aKeH:
3HAMb U NOHUMAMb. OCHOBHBIC NCTOPUYCCKHUE COOBITHS, CBSI3aHHBIC C PAa3BUTHEM XMMHUHU U OOIIECTBA; JTOCTHIKESHUS B 00JIaCTH

XAMHUHU ¥ KyJIbTYPHBIC TPAAUIUU (B YaCTHOCTH, HAYYHbBIE TPAJWIIMHA) CBOCH CTpaHBI; OOIIEMUPOBBIE JOCTIKEHUS B OOJACTH



XUMUU; OCHOBHBIC MPUHIUIIBI U MPaBWIa OTHOILIECHUSI K MPUPOJIE; OCHOBHI 3I0pOBOr0 o0pasa *KHU3HHU U 310pOBhecOeperaronmx
TEXHOJIOTHM;

NpaBwia MOBEACHUS B YPE3BBIYANHBIX CUTYyallUsX, CBSI3aHHBIX C BO3JCUCTBHEM pa3JIMYHBIX BEIIECTB, OCHOBHBIE MpaBa H
00sI3aHHOCTU TpaxJaaHWHA (B TOM YHCJE Y4alllerocs), CBsI3aHHBIC C JIMYHOCTHBIM, MNPO(GECCHOHAIBHBIM M KU3HEHHBIM
CaMOOIIPEICIICHUEM;

COIMAIbHYI0 3HAYMMOCTh U COJIepKaHue Mpodeccuid, CBSI3aHHBIX C XUMUEH;

UCHBIMBIEAMD. YYBCTBO TOPJIOCTU 32 POCCHUUCKYIO XMMHUYECKYI0 HAYKy U YBaXKCHHE K MCTOPUU €€ Pa3BUTHUS; YBAXKEHHUE U
NPUHATHE JTOCTIKCHUN XUMHUHM B MUPE; JIFOOOBbL K MPHUPOJIC; YBAKEHUE K OKPYXKAIOMIMM (YJalIUMCs, YUYUTEISAM, POIUTENIM U
Ip.) — yMETh CIIyIaTh W CIBIIATh MapTHEpa, MpHU3HaBaTh MPAaBO KaKJIOT0 Ha COOCTBEHHOE MHEHHE, NMPUHHUMAThH PEIICHHS C
YYETOM MO3UIHUN BCEX YYACTHUKOB; UYBCTBO ITPEKPACHOTO M ICTETUYECKUX YYBCTB Ha OCHOBE 3HAKOMCTBA C MUPOM BEIIECTB U
UX MPEBPAIICHUI; CAMOYBOKECHHE M YMOIIMOHAIBHO-TIOJIOKUTETLHOE OTHOIIICHHE K cele;

NpU3HAeambs: IICHHOCTH 3JI0POBBS (CBOETO M APYTHUX JIIOJEH); HECOOXOMMOCTh CAaMOBBIPAKECHHSI, CAaMOpEaIu3aIii, COIUaIbHOTO
MIPU3HAHUS;

0CO3HA8aMb: TOTOBHOCTH (WJIM HETOTOBHOCTH) K CaMOCTOSITEIBHBIM TOCTYNKaM MW JEWCTBUAM, OTBETCTBEHHOCTh 3a HX
pe3yJIbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTH) OTKPHITO BBIpaXXaTh M OTCTaMBATh CBOIO TMO3UIIMI0O U KPUTUYHO OTHOCHUTBHCS K
CBOMM MOCTYIIKaM;

nposaeaAmb: HSKOJOTHUYCCKOS CO3HAHHE; JOOPOKEIAaTEIbHOCTh, JTOBEPHEC M BHHMATEIBHOCTH K JIFOASM, TOTOBHOCTH K
COTPYIHUYECTBY M APYXKOE, OKa3aHWUIO IOMOIIU TEeM, KTO B HEH HYXKIaeTcs, 0OOOIICHHBINA, YCTONYMBBIA M M30HMpaTeIbHBIN

MMO3HABATEIILHBIN HHTCPCC, HHULIMATUBY H JIF0003HATEIILHOCTH B HN3YUYCHHHU MHpPa BCHICCTB U peaKHI/Iﬁ; HCJICYCTPCMIICHHOCTD U



HAaCTOMYMBOCTh B JOCTH)KEHUU II€JIeH, TOTOBHOCTh K MPEOJOJEHUIO TPYAHOCTEH; YOEKIEHHOCTh B BO3MOXKHOCTU TO3HAHUS
MIPUPOJIbI, HEOOXOAMMOCTH PA3yMHOI'0 UCTIOJIb30BaHUSI JOCTHXKEHU N HAYKU U TEXHOJIOTUM JIJIsl pa3BUTHUS OOIIECTBA;

ymemp: YCTAaHABIWBATH CBS3b MEXKY LIEJbI0 U3YUYEHUS XUMHUHU U T€M, IS Yero OHa OCYIIECTBIISIETCSl (MOTUBAMM); BBHIMOJHSTh
KOPPUTHUPYIOIIYIO CaMOOIICHKY, 3aKITIOYAIONIYIOCS B KOHTPOJIE 3a MPOIECCOM H3YyUYCHHS XMMHUU W BHECEHUU HEOOXOIUMBIX
KOPPEKTHUBOB, COOTBETCTBYIOIIMX ATalaM W CHoco0aM HM3Y4YEHHUs Kypca XHWMHH; BBIMOJHATH PETPOCICKTUBHYIO CaMOOIICHKY,
3aKJIIOYAIONIYIOCS B OLIEHKE Mpoliecca U pe3ysbTaTa U3ydyeHHsl Kypca XUMHUU OCHOBHOM IIKOJIBI, IOJBEAEHUN UTOTOB Ha OCHOBE
COOTHECEHUS LNl U PE3YIIbTaTOB;

CTPOUTHh JKHU3HEHHbIE U NPO(ECCHOHATBHBIE TUIAHBI C YYE€TOM KOHKPETHBIX COIMAIbHO-UCTOPUYECKUX, MOJTUTHYCCKUX U
HKOHOMHYECKHUX YCIOBHI; 0CO3HaBaTh COOCTBEHHBIE IIEHHOCTH U COOTBETCTBUE UX

[IPUHUMAEMbIM B KU3HU PELICHUSM; BECTH IMAJIOl HA OCHOBE PAaBHOIIPABHBIX OTHOLICHUN U B3aUMHOI'O YBa)KCHUS; BBIICISITH
HPABCTBEHHBIM aCHEKT MOBEJAEHUS U COOTHOCHTH MOCTYNKHU (CBOM M JAPYTUX JIOACH) M COOBITHUA C MPUHATHIMU STUYECKUMU
HOpPMaMHM; B IIpeAeaax CBOMX BO3MOXHOCTEMN MPOTUBOJECUCTBOBATH JCHUCTBUSAM U BIMSHUAM, IPEACTABILIIOIINM YIPO3Y KU3HU,

3I0POBBIO M 6€30MTACHOCTH JTUYHOCTH M OOIIECTBA.

Ilnannpyembie pe3yabTaThbl 00y4eHHS

Y4YeHUK HAYYHUTCH:

* OIIMCHIBATH CBOMCTBA TBE AbIX, ZKNJIKHUX ra3000pa3HbIX BCIICCTB, BBIACIAA UX C CCTBCHHBIC IIPHU3HAKH,
9 2 2 9



* XapaKTEepU30BaATh BEIIECTBA MO COCTABY, CTPOCHUIO U CBOMCTBaM, YCTAHABIUBATh MPUUYMHHO-CJIEICTBEHHBIC CBA3U MEXKIY
JAHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;

* PAaCKpBIBATH CMBICII OCHOBHBIX XUMUUYECKUX MOHATUMN «aTOM», «MOJIEKYJIA», «XUMUYECKUMN DJIIEMEHT), KITPOCTOE BEIIECTBOY,
«CIIOYHOE BELIECTBO», «BAJEHTHOCTBY, UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;

* U300pakaTh COCTAB MPOCTEHIINX BEIIECTB C TMOMOIIBI XUMHUYECKUX (OPMYNI U CYIIHOCTh XMUMHUYECKHX PEaKIUN C
MOMOUIBI0 XUMHYECKUX YPABHEHHIA;

* BEIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSAPHYIO W MOJSIPHYIO MacChl BEIIECTB, a TaKXE€ MAaCCOBYIO JOJI0 XHMHYECKOTO
3JIEMEHTA B COCIMHEHUSX JJISl OLIEHKU UX MPAKTUYECKON 3HAUYMMOCTH;

* CPaBHUBATH [0 COCTABY OKCHUJbI, OCHOBAHMSI, KUCIIOTBI, COJIU;

* KJIaCCU(PUIIUPOBATH OKCHUJIBI U OCHOBAHHUS 10 CBOMCTBAM, KHCIOTHI U COJIU MO COCTaBY;

* NOJIH30BATHCA TAOOPATOPHBIM 000PYAOBAHMEM M XUMUYECKON TTOCY/I0M;

* POBOJIUTH HECJOKHbIE XMMHYECKHE OIBITHI U HAOMIOACHUS 3a HM3MEHEHUSMU CBOWCTB BEIECTB B TMpoIlecce HX
IpeBpaleHuit; coOOI0IaTh MpaBUjia TEXHUKU O€30MaCHOCTHU NP MPOBEICHNN HAOIIOACHUI U OIBITOB;

* pa3nuYaTh IKCIEPUMEHTATHHO KUCIOTHI U MIEN0YH, MOJIb3YSICh MHIUKATOPAMHU; OCO3HABATh HEOOXOJUMOCTH COOJIOCHUS
Mep 6€30MacHOCTH P OOPAIICHUN ¢ KHCIOTaMH | IIET0YaMHU.

* pacKpbIBaTh CMBICI nepruoandeckoro 3akona Jl. . Menneneena;

* OMUCHIBAThH M XapaKTePU30BaTh TAOJIMYHYIO (POPMY MEPUOANIECKON CUCTEMBI XUMHYECKUX AIIEMEHTOB;

* XapaKTEpU30BATh COCTAB ATOMHBIX SIJIEP U PACIIPEICICHUE YUCIIA 3JIEKTPOHOB 110 3JIEKTPOHHBIM CIIOSIM aTOMOB XUMHUYECKUX

9JICMCHTOB MaJIbIX IICPUOAOB nepnoaneCKoﬁ CHCTCMBI, a TAKXKC KaJHid U KaJIbLIHA,



* pa3IMyYaTh BUJbl XUMUYECKON CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJIIPHYIO, KOBAJICHTHYIO HEMOJISIPHYIO U METaJUTMYECKYIO;

* U300pakaTh JIEKTPOHHO-UOHHBIE (DOPMYJIBI BEIIECTB, 00Pa30BaHHBIX XUMUYECKUMU CBSI3SIMU PA3HOTO BUA;

* BBISIBJISITh 3aBUCUMOCTh CBOMCTB BEILIECTB OT CTPOCHUS UX KPUCTAJUTMUYECKUX PEIIETOK: MOHHBIX, AaTOMHBIX, MOJICKYJISIPHBIX,
METaJUTMYECKUX;

* XapaKTepHu30BaTh XUMHUYECKUE FJIEMEHTHI M X COSJIMHECHHS HA OCHOBE TMOJIOKEHUS DJIEMEHTOB B IIEPUOIMUECKON CUCTEME U
OCOOCHHOCTEH CTPOEHUS X aTOMOB;

* XapaKTepu30BaTh HAyYHOE W MHUPOBO33PEHUYECKOE 3HAYCHHE IMEPUOJUYECKOTO0 3aKOHA M TEPUOJAUYECKON CHCTEMBI
xumuyeckux asnemMeHToB J[. . MenneneeBa; * OOBSCHITh CYyTh XHMHUUYECKHUX IMPOIECCOB U WX MPUHIIUIUAIBLHOE OTIUYHE OT
(bU3UIECKUX;

* Ha3bIBATh MPU3HAKU U YCIOBUSA MPOTEKAHUS XUMUYECKUX PEAKIU;

* YCTAaHABJIMBATh MPUHAMICKHOCTh XUMUUYECKOW PEaKIUu K OMNpeNeiEHHOMY THUNY IO OJHOMY W3 KJIACCH(PUKAIMOHHBIX
NPU3HAKOB: 1) [0 YUCITY M COCTaBY MCXOJHBIX BEUIECTB U MPOIYKTOB peaKIMK (PEaKUy COCTUHEHUS, PA3I0KEHUS, 3aMEIICHUS
¥ oOMeHa); 2) 10 BBIJICJICHUIO WIIH TTOTJIONICHHUIO TEIUIOTHI (PEaKIUU dK30TEPMUUYECKUE M SHIOTEPMUYECKHE); 3) MO0 U3MEHEHUIO
CTEIICHCH OKMCIICHHS XHUMHYCCKHX DJIEMEHTOB (PEaKIMH OKHCIHTEIHbHO-BOCCTAHOBHUTENBHBIC); 4) 10 OOpaTUMOCTH IIporiecca
(peakuu 0OpaTuMble U HEOOPATUMBIE);

* COCTaBIJISITh YPAaBHEHUS SJEKTPOIUTUYECKOW AUCCOIMALMU KUCIIOT, IIEJOYEH, COJEH; MOJHbIE U COKpAllEHHbIE MOHHBIC
yYpaBHEHHUSI peakluii 0OMeHa; ypaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIU;

* MPOTHO3UPOBATH MPOAYKTHl XUMUYECKUX PEaKIuii Mo GopMyriamM/Ha3BaHHUSIM HMCXOJHBIX BEIIECTB; OMPEAEIATh UCXOIHbBIC

BEIECTBa MO (GopMyJIamM/Ha3BaHUSIM IPOTYKTOB PEAKITUH;



* COCTaBJISATh YpaBHEHUS PEakUUid, COOTBETCTBYIOIIMX IOCIEA0BATENbHOCTH («UEMOYKE») MPEeBpPALIEHU HEOPraHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB;

* BBISIBJISITH B MPOLIECCE DKCIIEPUMEHTA IPU3HAKHU, CBUIETEIIBCTBYIOLINE O IPOTEKAHUU XUMUYECKOU pPEaKIUK;

* IPUTOTOBJISITH PACTBOPHI C ONPEACIEHHON MAaCCOBOM 10JIEW paCTBOPEHHOIO BEILECTBA,

* ONpENETATh XapaKTep CPEAbl BOJHBIX PACTBOPOB KUCIIOT U IIEIOYEN 10 U3BMEHEHUIO OKPACKH UHIMKATOPOB;

* IPOBOJUTH KAUECTBEHHBIE PEAKLMH, TOATBEPKAAIOLINE HATMYNE B BOAHBIX PACTBOPAX BEUIECTB OTAEIbHBIX HOHOB

* OMpEEIATh MPUHAJICKHOCTh HEOPTAaHUYECKHUX BEIIECTB K OJJHOMY M3 M3YyUYEHHBIX KJIACCOB/TPYMI: METaNIbl U HEMETAJLJIbI,
OKCH/[Ibl, OCHOBAHUS, KMCIIOThI, COJIU;

* COCTaBJIATH (POPMYJIBI BEIIECTB 10 UX HA3BAHUSM;

* OIIPENEISATh BAJICHTHOCTh U CTEIIEHb OKUCIJICHHSI JIEMEHTOB B BELIECTBAX;

* COCTaBJIATh (POPMYJIBI HEOPraHMYECKUX COEIMHEHUH IO BAJIEHTHOCTSAM M CTENEHSM OKHCJIEHMS 3JIEMEHTOB, a TaKKe
3apsiaM MOHOB, YKa3aHHBIM B Ta0JIMLIE PACTBOPUMOCTH KHCIIOT, OCHOBaHUH U COJIEH;

* 00BACHATh 3aKOHOMEPHOCTH U3MEHEHUS (PU3NUECKUX U XMMUUYECKUX CBOWCTB MPOCTHIX BELIECTB (METAJUIOB U HEMETAIIJIOB)
U UX BBICIIUX OKCUIOB, 00pa30BaHHBIX 3JIEMEHTAMU BTOPOTO U TPETHETO MEPHO/IOB;

* Ha3bpIBaTh OOIME XUMUYECKHE CBOKMCTBA, XapaKTEPHbIE JJIs TPYIIT OKCUOB: KHCIOTHBIX, OCHOBHBIX;

* Ha3pIBaTh OOLIME XMMHUYECKUE CBOMCTBA, XAPAKTEPHBIE I KaXXIOr0 W3 KJIAaCCOB HEOPraHMYECKUX BEIIECTB: KHUCIOT,
OCHOBaHHUM, COJICH;

* IPUBOJUTH IPUMEPBI PEAKLNN, IMOATBEPKIAOIMMNX XUMUYECKAE CBOMCTBA HEOPraHWYECKUX BEUIECTB: OKCHIOB, KHUCIOT,

OCHOBAHUM U COJICH;



* ONPENENATh BEIIECTBO-OKUCIUTEND U BEILIECTBO-BOCCTAHOBUTEID B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX;
* COCTaBJISATh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN OanaHc (ISl M3yUYEHHBIX PEaKIIMil) M0 MPEaI0KEHHBIM CXeMaM peaKIIni;
* IPOBOJIUTH JITA0OOPATOPHBIE OMBITHI, MOJATBEPKAAIOIMINE XWMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX

BEIIECCTB;

Yuenuk nonyuum 603mMoxcHOCHIb HAYUUMBCA:

* 2PAMOMHO 0OPAWAMBCL C BEUYECMBAMU 8 NOBCEOHEBHOU HCUZHIL,

* 0CO3HABAMb HEOOXOOUMOCMb COONOOEHUSL NPABUNL IKOJOSUYECKU 0Oe30NACH020 NOBEOeHUsl 8 OKPYicalowel npupooHou
cpeoe;

* NOHUMAMb CMbBICA U HEO0OXO00UMOCMb COOMO0eHUs NPeONUCAHUU, NPeONdcaeMblX 6 UHCHMPYKYUIX NO UCHOIb30BAHUIO
JleKapcma, cpeocme Oblmosol Xumuu u op.,;

* UCNONBL308AMb NPUOOPEMEHHBIE KIIUesble KOMNEMEHMHOCMU NpU  GbINOJHEHUU UCCIe008AMENbCKUX NPOEKMO8 No
UZYYEHUIO CBOLICB, CNOCOD08 NOYYeHUs. U PACNO3HABAHUSL 8EUeCms;

* Pazeueamv KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCHONb3YS CPeOCmed YCMHOU U NUCOMEHHOU KOMMYHUKAYUU Npu
pabome ¢ mexkcmamu Y4eOHUKa u OONOJIHUMENIbHOU JUMepamypotl, CNpagouYHbIMU MAOIUYAMU, NPOSGIAMb 20MOBHOCMb K
VBAHCEHUIO UHOU MOYKU 3PEHUSI NPU 0OCYIHCOEHUU PE3YTbMAMO8 GbINOJHEHHOU pabomul,

* 00BEeKMUBHO OYEeHUBAMb UHPOPMAYUIO O Bewecmeax U XUMUYECKUX HNpoyeccax, Kpumudecku OmHOCUMbCA K
ncegooHAaAyYHOU UHGDOpMAaAyUU, He00OPOCO8ECHOU peKame, Kacaloujelcs UCNOIb308AHUSA PA3TUYHBIX 6eUleCS.

® OCO3Hae6amv 3HA4YeHUe meopemudecKux 3HAHUU 0151 I’lpaKmu'JBCKOZZ oessmenbHoCcmiu yejioeeka,



* onucvigamsv u3yueHHvle 00beKMbl KaK CUCMEMbl, NPUMEHSISL JI02UK)Y CUCMEMHO20 AHANU3A;

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCMAX NePUOOUUECKOU CUCMEMbl XUMUYECKUX INeMEeHmOo8 Oas OO0bsACHeHUs U
npeosUOeHUsl CBOUCME KOHKDEMHbIX 8eUjeCmas;

* pazeusamsv UHDOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCmBoOM VenyOlleHus 3HAHUti 00 uUcmopuu CMAaHoGIeHUs
XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMULL, NePUOOUYECKO20 3AKOHA KAK 00HO20 U3 BANCHEUUUX 3AKOHO8 NPUPOObL, a4 MAKMCE O
COBPEMEHHBIX OOCMUNCEHUAX HAYKU U MEXHUKU.

* cocmassamob MOAEKYJISIPHbIE U NOIHblE UOHHbIE YPABHEHUS NO COKPAUEHHBIM UOHHBIM YPABHEHUAM,

* NPUBOOUMb NPUMEPbL  PeaKyul, NOOMBEEPHCOAUUX CYWECMBOBAHUE B3AUMOCBIA3U MeHCOY OCHOBHLIMU KIACCAMU
HeopeanuuyecKux eeuecmas;

* NPOCHO3UPOBAMDb PE3YIbMAMblL 8030€UCMBUSL PA3TUYHBIX PAKMOPO8 HA UBMEHEHUe CKOPOCMU XUMUYECKOU peaKyuu,

* NPOCHO3UPOBAMD PE3YIbMAMbL 8030EUCMBUS PA3TUYHBIX PAKMOPO8 HA CMeUjeHUe XUMUUEeCKO20 PABHOBECUsL.

* NPOCHO3UPOBAMb XUMUYECKUE CBOUCNBA 8eeCm8 HA OCHOB8E UX COCMABA U CMPOCHU,

* NPOCHO3UPOBAMb CNOCOOHOCMb BeWeCmea NPOsBIAMb OKUCIUMENbHblE UL BOCCMAHOBUMENbHbIE CEOUCMBA C YUEMOM
cmenenell OKUCIeHUS dIIeMEHMO8, 6X00AUUX 68 e20 COCMAS;

* GLIABIAMb CYUWECTNBOBAHUE 2EHEMUUECKOU B83AUMOCEI3U MeHCOY Beuecmsamu 8 psaody: Npocmoe 8euecmso — OKCUO —
2UOPOKCUO — COJIb;

* OP2aAHU308bI8AMb, NPOBOOUMDb YUEHUYECKUEe MNPOeKmbl N0 UCCAe008AHUI0 CBOUCME BeUecms, UMEHWUX BANCHOE

npakmudeckoe sHaverue.



Onucanue yqeﬁﬂo-MeTozmqecxoro N MAaTCPUAJTBbHO-TEXHUIECKOI'O od0ecrneyeHus

Yu4yeOHO0 — MeTOIMYECKOe 00ecrevYeHue

1.ITpumepHas nporpaMma OCHOBHOT'O 00111er0o 00pa3oBaHus 0 XUMUU (0a30BbIN YPOBEHbD);

2.ABtopckas nporpamma O.C.I'abpuensna, cootBetcTBytomias OenepansHomy ['ocymapcTBeHHOMY 00pa30BaTeIbHOMY
CTaHJapTy OCHOBHOTO o00I1Iero oopazoBanus u fonyuieHHas MunuctepcTBoMm oopa3oBanus U Hayku Poccuiickoit denepanuu
(O.C.T'abpuensn [Iporpamma kypca xumun 1i1st 8-9 kitaccoB o01ieoopazoBaTenbHbiX yupexaeHuit / O.C.I'abpuensn. — M.:
Hpoda, 2012r.).

3.I'abpuensan O. C., Ocmpoymos U. I'. HactonpHas kKHUTA yuuTens. Xumus. 9 x 1.. Metonuueckoe nmocodbue. — M.: JIpoda,
2010r

4. Xumus. 9 k 11.: KoutponbsHbie 1 mpoBepouyHbie padoThl K yueOHuky O. C. 'abpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H.
bepeskun, A. A. Ymrakosa u 1p. — M.: poda, 2009r.

S5.I'abpuenan O. C., Ocmpoymos U. I'. Uzyyaem xumuro B 9 k 11.: lunaktudyeckue marepuansl. — M.: briuk mmtoc, 2009r.

6.l abpuenan O. C., Huwyrkosa A. B. Pabouas terpanp. 9 x 1. K yuebnuky O. C. 'abpuensna «Xumus. 9». — M.: [Ipoda, 2012r.

1.I'abpuensan O. C., Bockobotinukosa H. I1. Xumusi B TecTax, 3amadax, ymnpaxHeHusx. 8— 9 ki — M.: [Ipoda, 2009r.



MartepuajibHO-TeXHUYECKOe o0ecrieyeHue:

Jist oOydeHHss yyamuxcs OCHOBHOM INKOJBI B COOTBETCTBHUM C TpeOoBaHusMU DenepalibHOrO TrocyJapCTBEHHOTO
o0pa3oBaTeIbHOrO  CTaHAapTa HeoOXoAuMa peajau3alus JeATeIbHOCTHOrO MNoaxonaa. JlesTenbHOCTHBIM MOoAaxo] Tpedyer
MOCTOSIHHOM OTOPBI Ipoiiecca 00yUYeHHUs] XUMHUK Ha JEMOHCTPAIMOHHBIN SKCIIEPUMEHT, TPAKTUUECKUE 3aHATHS U J1a00paTOpHbBIC
OTBITHI, BBINOJHSAEMbIE Yyyamumucs. KaOWMHET XuUMUM  OCHAIIEH KOMIUIEKTOM JE€MOHCTPAlMOHHOTO M J1abopaTopHOTro

000pyIOBaHUS 10 XUMUH JJIsl OCHOBHOM IIKOJIbI. B kabuHETe XMMUM OCYIIECTBISIOTCS KaK ypOYHAs, TAK M BHEYpOUHas (GOpMBI yu4eOHO-
BOCIIMTATENILHON JIEATENHHOCTH ¢ ydamumucs. OcHaleHne B 00JbIIel 9acTi cooTBeTCTBYeT [lepeunro obopynoBaHusi KaOMHETa XUMHUH M BKITFOYAET
pa3iauyYHbIe TUIBI cpeicTB oOy4yeHus. bompinyto yacTh 000pynOBaHUs COCTABISAIOT Y4eOHO-IpaKTHUeCKoe U yueOHO-1abopatopHoe 000pyA0BaHUE, B
TOM 4YMCJI€ KOMIUIEKT HaTypaJIbHbIX OOBEKTOB, MOJENM, MPUOOPHI U MHCTPYMEHTHI Ul HPOBEIEHHS IEMOHCTPAlMi M NPAKTHUECKUX 3aHATHM,
JI€MOHCTpAIlMOHHbIE TaOIHIIbI, BUJIEO, MEIMA OCHAIICHHUE.

B KOMIUIEKT TEXHUYECKUX U MHPOPMAIMOHHO-KOMMYHUKATUBHBIX CPEACTB OOYy4YeHMs BXOJMAT: ammaparypa JUls 3alucedl U BOCIIPOU3BEICHUS
ayauo- ¥ BHJCOMH(pOpPMALUU, KOMIIBIOTEP, MYIbTUMEANA MPOEKTOP, JOCKA C MHTEPAKTUBHOW INMPUCTaBKOH, KOJUIEKIUS MEIHa-pecypcoB, BBIXOJ B

HNutepner.

Hcnonb3oBaHue 3JEKTPOHHBIX CPEACTB 00yUEHHs [TO3BOJISAIOT:

® AKTUBU3UPOBATH JEATEIBHOCTh O0OYyUAIOIUXCS, OTY4YaTh O0JIee BEICOKME KaueCTBEHHbIE PE3YJIbTaThl 00y4YEHUs;
e 1pu noarotoBke k EI'D oGecrnieunBaTh caMOCTOSATENILHOCTh B OBJIAJICHUN COJIEPKaHUEM Kypca .

e (¢opmupoBath UKT - KOMIETEHTHOCTb, CHOCOOCTBYIOIIYIO YCIIEIIHOCTH B y4eOHON JeATeNbHOCTH;

e (¢opmupoBats YVY/I;



Hamypanvuvie 06vexkmut

HatypanbHble 0OBEKTHI, UCHOJb3yEMbIE B OOyYEHUHM XUMHUU, BKIIOYAIOT B ce0sl KOJUJIEKIIMM MHUHEPAJOB U TOPHBIX MOPO/,
METaJJIOB U CIUIABOB, MUHEPATILHBIX YA00PEHUH, MIaCTMACC, KAY4YKOB, BOJIOKOH H T. II.

O3HakoMJIEHHE Yy4YalluXcsi ¢ o0Opa3laMH HCXOJIHBIX BEIECTB, MOJYNPOAYKTOB M TOTOBBIX M3ACIHUNA IMO3BOJSET MOJYUHTh

HarisiaAHoOC NpCaACTABICHUC 00 >THX MaTcpuaiax, X BHCITHCM BHUIAC, d TAKIKEC O HCKOTOPBIX (1)I/ISI/II'ICCKI/IX CBOMCTBAX.

Xumuueckue Peaxkmuevbl u mamepuaibl
O6paIIIGHI/IG CO MHOT'MMH BCIICCTBAMH Tp€6y€T CTpororo CO6JII-O,)1€HI/ISI MpaBHJI TCXHHUKHU 6630HaCHOCTI/I, 0COOEHHO Impu
BBIIIOJIHCHUN OIIBITOB CaAMHUMH YYallIUMUCA. Bce H€O6XO}II/IMI)I€ MCpPBI IPCHOCTOPOKHOCTH YKA3daHbl B COOTBCTCTBYIOIIUX

JOKYMCHTAX U HHCTPYKIUAX.

Xumuueckan nadopamopnan nocyoa, annapamst u npudOpwvl
XuMudeckas nocyaa noApa3aeisieTcs Ha IB€ TPYIIIbL: 1JI BHIIOJIHEHUS ONBITOB YYAIIUMUCS U JEMOHCTPALMOHHBIX OIBITOB.
[TpuGopsl, ammapaThl U YCTAaHOBKH, HCIIOIB3YEMBbIE€ HA YPOKaX XHMHH, MOJPA3ICISIIOT HA OCHOBE MPOTEKAIOMIUX B HUX

(I)I/IBI/I‘-IGCKI/IX H XUMHWYCCKHX .

Mooenu

OOBeKTaMu MOJICITMPOBAHKS B XUMUH SIBJISTFOTCS ATOMBI, MOJICKYJIBI, KPUCTAJIIbI, 3aBOJICKUE aIlllapaThl,

B mpenomaBaHuy XUMHUM HMCTOJB3YIOTCS MOJCIH KPUCTAUIMYCCKUX PEIIETOK anmasa, rpadwura, cepbl, docdopa, okcuma
yriaepona(1y), moBapeHHOW coiM, JIbIa, Hoja, JKeile3a, MEOd, MarHus, HaOOpel MOJEiIeH aTOMOB JUIS COCTaBJICHUS

IAPOCTEPHKHEBBIX MOJAEIEH MOJIEKYJL.



Yuyeonwvie nocooun na newammnoit ocnoge

B mpomecce o0yueHHss XUMUM UCIOJNB3YIOTCS CIEAyIONMe TaOJUIbl MOCTOSHHOTO SKcroHupoBaHus: «llepuonnueckas
cuctreMa xumuueckux odnemeHtoB J[.M. MengeneeBa», «Tabnuiia pacTBOPUMOCTH KHUCIOT, OCHOBAaHUM U  COJEH»,
«DNEKTPOXUMHUUECKUN psii HAIPSHKEHUN METAIIOBY», «KpyroBopoT BELIECTB B MPUPOJE» U JIP.

Jlnst opraHu3anuy CaMOCTOSITEIbHOM padOThl 00yYalImMXCsl Ha YpOKaxX HCMOJB3YIOT Pa3HOOOpa3Hble JIUIAKTHUYECKUE
MaTepuajbl: TETPAJAX Ha TMEYaTHOM OCHOBE WJIHM OTJEIbHBIC paboyue JUCThI — WHCTPYKIMH, KAPTOUKH C 3aJIaHUSIMU Pa3HOU

CTCIICHU TPYAHOCTH IJIAA M3YUCHUA HOBOI'O MAaTCpHralia, CaMOIIPOBCPKU U KOHTPOJIA 3HAHUU yYHalnuxcs.

Jliist o6ecnieyenust 6€30MacHOro TpyJa B KaOWHETe XUMHHU UMEETCs:

® [IPOTHUBOTIOKAPHBII HHBEHTAPH

® anTevKy ¢ HabOpPOM MEAMKAMEHTOB U TIEPEBI30UHBIX CPE/ICTB;

® UHCTPYKIIHIO IO MpaBujIaM 0€30MMacHOCTH TPyAa IS OO yJarOIIUX Cs

® KypHAJl pETUCTPAIlMU HHCTPYKTAXKa IO MpaBuiiaM 0€30MacHOCTH TPY/a.



IToypouHoe IuIaHUPOBAHUE

N(_) Tema ¥ THII YpoKka I[aTa 9J1eMEeHTHI CoACpPKaHUusA Hﬂa}mpyeMble pe3ybTaThbl
o/ IIpeamerHbIe Mertanpeamerabie Y'Y J{ JINYHOCTHBI
I e VY]
BBezle}me. Oﬁlllaﬂ XapaKTEPUCTUKA XUMHUICCKHUX JIEMEHTOB U XUMHUYCCKHUX peakum‘i. HepI/IOJIH‘IQCKI/Iﬁ 3aKOH U nmepuoanvecrasi CucreMma
xumMudyeckux 3jaemMenToB JI.U.Menaeneena. (104.)
1. | XapakrepucTuka Bsomueni nacrpykrax no OT u Th. Hayuamca: xapakrepru3oBaTh PerynsiTuBHBIE: CTaBAT y4eOHbIC DopMUPYIOT
XUMIIeCKOTO XapakTepuCTHKa XMMHIECKOT0 XUMUYECKHE 2JIeMEHTHI 1-3 —To 3aJ1a41 Ha OCHOBE COOTHECEHMS TOr O, OTBETCTBEHHOE
dremenTa 1o nojoxeruo s [ICX3 nieprozia 1o ux nonoxenuro [ICXD | 4To yKe U3BECTHO U YCBOEHO OTHOIIIEHUE K
JJICMEHTAa Ha .M. Menneneesa. A
J.1. Menneneena. y4alumMcesi, ¥ TOTo, 4To eIé YUEHUIO
OCHOBAHHU CTO JIeMOHCTPALKAL: MOZIE/IN ATOMOB Tonyuam eosmooicnocme HEU3BECTHO
IMOJIOKCHUS B anemenTos 1-3 —ro neprozos HAY4UmbobCsi; ONMChIBATh U3YYCHHBIC ITosHaBaTe/IbHBIE: CAMOCTOATEIBHO
HepHo TUYECKON 00BEKTHI KaK CHCTEMBbI, IPHUMEHSIS BBIJIEIISIOT ¥ (POPMYITUPYIOT
CHCTEME JIOTHKY CUCTEMHOT'0 aHaJH3a MI03HABATENbHYIO LIENIb
KommyHuKaTHBHBIE: QOPMYTHPYIOT
H' 1. Menneneesa COOCTBEHHOE MHEHHE U ITO3UIIHIO,
3a/1a10T BOIPOCHI
2. | CBolicTBa OKCHJIOB, XuMuuecKne CBOHCTBA OKCHIOB, Hayuamcsa: na3piBath o011HE PeryasTuBHbIe: CTaBAT yueOHYIO IIpossisror
KHCJIOT, OCHOBAHHUIA U OCHOBAHMH , KUCJIOT, CONICH B CBETE XUMUYECKHE CBOMCTBA KUCIOTHBIX, 3aia4y, ONPEAEISAOT YCTOWYUBBIN
o TEOPUH SJICKTPOIUTHICCKOU OCHOBHBIX OKCH/OB, KHCJIOT, HOCTIEZI0BATEIBHOCTE MPOMEXYTOUHBIX | y4eOHO —
COJICH B CBCTC Teop?I/I AHUCCONHMAIMHA 1 OKHUCIICHHSA- OCHOBaHHI U COJEH ¢ TO3UIIH eneit ¢ y4eToM KOHKPETHOTO [T03HABATENIbHBI
SJIEKTPOIUTHICCKON BOCCTaHOBIICHHUA T3/1; IpUBOIUTH TIPUMEPEI PE3YIBTaTa, COCTABJISIOT IUIaH 1 il MHTEpEC K
JOUCCOIMaIu U peakuuii, NOATBEPKAAIOIINX AJTOpUTM AEUCTBUI HOBBIM
OKUCJICHUS - XUMHWYECKHE CBOMCTBA: OKCUJIOB, Ilo3naBaTenbHbIE: crocobam
BOCCTAHOBJICHUS KHUCIIOT, OCHOBAaHHH, CONEH; CaMOCTOSITENILHO BBIJETISIIOT penieHus 3a1a4
OIPEIeTISATh BEIECTBO — OKUCIUTENb | (HOPMYIHPYIOT IIO3HABATEIBHYIO LI,
Y BEIIECTBO — BOCCTAHOBUTETD B UCIIONB3YS OOIIHE IPUEMBI PEIICHNUS
OBP; 3amay
Tonyuam sozmoorcnocmo KomMMmyHuKaTHBHBIE!
Hayuumuvcs: TpOrHo3upOBaTh KonTpons u onienka neicTBuit
CIIOCOOHOCTD BEIIECTBA IPOSIBIISATH napTHepa
OKHCIINTEIbHBIC HIIH
BOCCTAHOBHUTENbHBIE CBOWCTBA C
Y4ETOM CTETIEHEH OKHCIIECHUS
3JIEMEHTOB, BXOISIINX B €r0 COCTAB
3_ AM(bOTepHLIC OKCI/IHBI TTousTue o NEPEXOAHBIX JJICMCHTAX. Hayqamc;z: XapaKTepI/I?)OBaTL PerJIﬂTl/[BHl)le: HpOﬂBH}IIOT
AmporepHOCTh. ['eneTrnaecKuii ps XMMHUYECKHEe CBOMCTBa aM(OTepHBIX | [IpMHMMAIOT M COXPaHAIOT y4EOHYIO JI0OpoXKenaTenb

Y THIPOKCH/IBI

TIEPEXOAHOIO DJIEMEHTA.

OKCHJIOB ¥ TUAPOKCUI OB,

3aaavy, YIUTbIBAIOT BbIACICHHBIC

HOCTB,0T35IBYHB




JIa6.onbrT: 1.IloxydeHne ruapokcuaa UCTIOJIb30BaTh MPH XapaKTepPUCTUKE | YUUTENIEM OPUEHTHUPHI ACHCTBUS B OCTb, KaK
LIMHKA 1 MCCIICJOBAHNE ET0 CBOHCTB BEILIECTB MOHATHE «aM(OTEPHOCTH», | HOBOM ydeOHOM Marepuale B MIOHUMaHHe
MIPOBOJUTH OTIBITHI, COTPYAHUYECTBE C yUUTENEM YYBCTB JIPYTUX
MOATBEPKIAIOIINE XUMUUECKUE Ilo3naBaTenbHbIC: moaen u
CcBOIicTBa aM()OTEPHBIX OKCHIIOB U CraBst 1 popMyIUpYIOT podieMy comepeXxuBaHue
THUIIPOKCHUJIOB; yYpOKa, CAaMOCTOSITENIBHO CO3Jal0T uMm
Tonyuam eo3modrcrocme AJTOPUTM AEATENIbHOCTH MPH PEeLIeHUN
Hay4umuvCcs: OCO3HABATh 3HAUCHHE poOJIEMbI
TEOPETUYECKUX 3HAHUN IS KoMMyHuKaTHBHBIC!
MPAaKTUYECKOH AesITeNbHOCTH [IposBAIOT aKTUBHOCTH BO
4eJioBeKa B3aMMOJICHCTBUY JUISI pEILICHUS
IIO3HABATCIIbHbIX U
KOMMYHHMKATHUBHBIX 3a7a4(3a1al0T
BOIPOCHI, (POPMYIHPYIOT CBOU
3aTpyAHCHM, IpE€AjiararoT NOMOIIb B
COTPY/IHUYECTBE)

4. HepI/IO JIMYECKUMN Crpykrypa [ICXD JI.U. Menpeneena. Hayyamcsa: onuceiBath U PeryasiTuBHbIC: Ornpenensior
3aKOH U Crpoenue aroma. PU3MYECKUI CMBICI XapaKTepu30BaTh TAOINYHYIO IInmaHupyroT cBOM NEWCTBUS B CBOIO ITO3HULIHIO,
Nl TIOPSZIKOBOT0 HOMEPA, HOMEpa nepuona, | gopmy [ICXD JI.U. Menneneesa; COOTBETCTBHH C IIOCTABJICHHOMN aJICKBaTHYIO

CproaMICCcKast HOMEpa IPYIIILI XAMHUYECKOT0 SIEMEHTA | nepfaTh YMO3AKITIOYCHHUS O XapaKTepe | 3afadei U yCIOBHUAMH €€ peai3aliiu muddepenumpo
CHUCTEMa B [ICXD .M. hf[eﬂﬂeneeBa. IMpu4nHe! H3MEHEHMSI CBOMCTE XHMUUECKIX BAHHYIO
. . Menneneesa B MSMCHCHITH CBOMCTB XHMIICCKUX 3JIEMEHTOB ¢ yBenu4YeHueM 3apsinos | [o3HaBaTelbHbIe: CTABIT CaMOOIIEHKY
CBETE YUEHHs O 3};;1\12222231414 IS;H cli);inrfjlg;iili ATOMHBIX SZIep. u (I)op%\/[yJ]I/Ipy}OT LU | IPOoOIeMbI CBOI/IX6 YCIIEXOB
CTpOCHNHN aTOMa nonrpymmax [ICXD JLU. Merneneepa, | 110V4am 6osmodicrocmy YPOKa; OCOSHANHO H HPOHIBOILHY B yebe
JleMoHCTpanus: pa3audHbie (HOPMEI HAY4UMbCA. IPUMEHSATH 3HAHUA O CTPOAT B YCTHOI 1 MHCHMERHOM (opue
TaONuI] NEPUOTNYECKON CHCTEMBI. 32KOHOMEPHOCTSIX TIEPHOIMIECKON .
Jla0.onbIT: 2.Monenuposanue CHCTEMBI XUMUYECKUX JJIEMEHTOB KommynnkaTuBHbIe: . .
noctpoeHus Ileprnoanyeckoil cucteMsl | Juist OOBSCHEHHS U IPEABUACHHS Brazienme  auanoririeckoi dopmoti
J .. Menneneesa CBOMCTB KOHKPETHEIX BEIIECTB pen
5. | Xumnueckas XuMHYECKask OpraHu3aLus )KUBOM 1 Hayuamcsa: xapakrepu3oBartb PeryasiTuBHbIe: paboTaTh 110 IDIAHY, DopMupoBaHue
OpraHH3aIUs KUBOM HEXUBOW NPUPOBI. XI/IMI/I‘ICCIEI/Iﬁ XUMUYECKHUM COCTAB KMBOM KIETKH; | ACHONb3YA CHeHalbHO MoJ00paHHBIE | OTBETCTBEHHOTO
M COCTaB 51/Ipa, MAHTHUH U 3€MHOM KOpBL. | COCTaB A1pa, MAaHTHH 36MHON KOPbI, | CPEICTBA. Y MEHHE OLIEHUTH CTCTICHb OTHOILEHHUS K
Y HEKMUBOM HPUPOJIBL XUMHUYECKHE IIEMEHTHI B KJIETKaxX Tonyuam o3modcrnocme ycIiexa WM Heycrexa cBoei YUCHHIO
KHMBBIX OPTraHU3MOB. Makpo- u Hayuumscs. OOBSICHIATH MU C TOUKH | JESITENbHOCTH I1.4

MHKPODIIEMEHTHL.
JdemoncTpaums: Monenb cTpoeHus
3€MHOTO II1apa B MOMEePEIHOM
paspese

3pE€HUA XUMHUH

IMo3HaBaTe/IbHBIE: AaHATU3UPOBAT,
CpaBHHBATH M 0000IIATh H3yIEeHHBIE
noHATHs. CTPOUTH JIOTHYECKOe
paccyxIeHue, BKI0Yas yCTAHOBJICHHUE
MPUYHHHO — CJIEAICTBEHHBIX CBSI3EH.
[TpencTaBasiTe HHGOPMAIHIO B BUJIE




pHUCYHKa

KoMMmyHuKaTHBHBIC!

OTtcrauBaTh CBOIO TOUKY 3PEHHUS,
NPUBOANTH apTyMEHTBI, TIOATBEPIKAAs
ux (akTamu

Krnaccudukarus OG6o01IeHne CBeICHHI 0 XUMUUeCKUX | Hayuamcs: yCTaHABIUBATh PeryasiTuBHbIE: OnpenensroT
XUMHYECKUX PeaKIHil peaxuusx. Knaccnqmuxaum MPHUHAVIEHKHOCTE XHMHHIECKOH BriaBUraroT BepCcHH pelieH s } BHYTPEHHIOIO
XMUMHYECKHUX PEaKIMH 10 pa3IMYHbIM | peakiyH K ONpeeEHHOMY THIY 110 | MPOOJIEeMbl, 0CO3HABaTh KOHEUHBII TIO3UIIHIO
TIO pasiuaHbIM OCHOBaHUSIM: OJTHOMY U3 KiIacCH(MKAIMOHHBIX pe3ysbTar o0yyaromumxcs
OCHOBaHMAM COCTaBY M YMCITy PEATHUPYIOIINX U IPU3HAKOB: 1) M0 YMCITy U COCTaBY Ha ypOBHE
00pa3yrouXxcs BEECTB, TEIUIOBOMY | MCXOJHBIX BEIIECTB M MPOJYKTOB IMo3HaBaTe/bHBIE: TIOJIOKUTEITHHOT
a¢dexry, peakiuu (peakiyuu COeTUHEHUS, BhIOHpaIOT OCHOBAHUS W KPUTEPUH ISl | O OTHOIICHHUS K
HATPaBJICHUIO, N3MCHEHHIO CTCIICHEH | pa3jioKEHHs, 3aMEIeHUs U O0MeHa); | Kiaccu(UKanum 00pa3oBaTEeIbHO
OKHUCIICHHSI DJIEMEHTOB, 00pa3yIoIIuX 2) 10 BBIICTICHUIO HITH [Ipeobpa3oBbIBaTh HHMPOPMAITHIO M3 My IpoIieccy,
pearupyroime BenecTna, dase, TIOTJIOIIEHHIO TETUIOTHI (peaKuu OJIHOTO BHJ/IA B IPYTO¥ U BBIOHPATH ISl | TOHUMAOT
HCIOJIB30BaHUIO KaTaIU3aTopa. AK30TEPMHUUYECKHUE U cebs ynobuyro ¢popmy Qukcarym HE0O0XOAUMOCTb
JIab. onbITHI: SHIIOTEPMUYECKHE); Npe/ICTaBIeHUs] THPOPMaIHN YYEHUS
3. 3amMmeleHne Keae30M MEIU B 3) 110 U3MEHEHHIO CTEIEHEH
pactBope cyabdara memau (11) OKHCJICHUS] XUMHYECKUX 3JIeMEeHTOB | KoMMyHuKaTHBHBIE:
(peakiuy OKUCIUTEIHHO- OTtcTauBaTh CBOIO TOUKY 3PEHHUS,
BOCCTaHOBUTEIIBHEIE); HPUBOJUTH ApPTYMEHTHI, IOATBEPIKAas
4) 110 06paTHMOCTH TpoIecca ux ¢axramu. PaznuuaTe B yCTHOM peunt
(peakiu oOpaTUMBbIE U MHEHHE, JT0Ka3aTeIbCTBA, THIIOTE3bI,
HEOOpaTHMEIE); TEOpHH
Tonyuam 803mM0xHCHOCTD
HAY4YUMbCA: COCTABIATh
MOJICKY/ISIpHBIE 1 TIOJIHbIE HOHHbIE
YPaBHEHHSA T10 COKPAIIEHHBIM
MOHHBIM YpaBHEHHSM.
[TonsaTue o ckopocTu ITonsiTHE O CKOPOCTH XUMHUUYECKOH Hayuamca: nazpBath hakTOpHI, PerynsituBHbie: [IposBisiroT
XUMHUYECKO peakuu. DakTOpHI, BIHUAIONINE HA BIIMSIFOLIME Ha CKOPOCTh CaMOocCTOSATeNIbHO O0OHAPYKHUBAIOT U YCTONYMBBIi
CKOPOCTb XUMHUYECKHX PEaKLIHi. XHMHYECKOH Peakuuy 1 OOBSACHITh (hopMynmupyroT npodiemy. y4eOHO —
peakiiuu JemMoncTpanuu: UX BIIMSHHE HA CKOPOCTb MO3HABATENbHBI
3aBUCUMOCTH CKOPOCTH XHMHYECKOH peaKkiny; Ha3bIBaTh IMo3HaBaTeJbHbBIE: i mHTEpEC K

XMMHYECKOH PEaKIK OT MPUPOBI
pearupyrommx BemecTB.
3aBHCHMOCTb CKOPOCTH XUMHYIECKON
peaKknuy OT KOHIIEHTPanuu
pearupyrommx BEmeCTB.
3aBHCHMOCTh CKOPOCTH XHMHYECKOH

(haKTOpPHI, BIHSIONINE HA CMEIICHIE
XUMIYECKOTO PaBHOBECHSL.

Ionyuam 6o3mooicHocmb
HAYy4UumbsCs. TTPOTHO3UPOBATH
pe3yabTaThl BO3AEUCTBUS

BBISBISIFOT IPUYMHBL M CIIEACTBHA
saBieHuH. CTPOST JTOTHIecKue
paccyXIeHus, yCTaHABIUBAIOT
MPUYHHHO — CIIEACTBEHHBIE CBA3H

KoMMyHHKATHBHBIE:

HOBBIM OOIIIM
crocobam
petieHus 3a1a4




pEaKuy OT IUIOMAAN
CONPUKOCHOBEHUS pearupyroIux
BEIIECTB («KHUITSIIHUN CIOI»).
3aBHCHMOCTH CKOPOCTH XUMHYECKON
peakuuu ot

TeMITepaTyphl pearupyomux
BEIIIECTB.

JIa6. OnbIThI:

4. 3aBUCHMOCTb CKOPOCTH
XMUMHYECKOH peakiu OT

MPUPOIBI pEarupyIOIUX BEIECTB Ha
IIpUMeEpe B3aUMOAEHCTBUN KUCIOT C
MeTajulaMu. 5. 3aBUCUMOCTb
CKOPOCTH XMMUYECKOW peaKiuy OT
KOHLIEHTPALIUU pearupyromux
BEILIECTB Ha MpUMepe
B3aUMOZEHUCTBYS LINHKA C COJISTHOM
KHUCJI0TOM pa3JIndHON KOHLIEHTPALUH.
6. 3aBHCUMOCTH CKOPOCTH
XMMHUYECKOH peakiy OT IJI0MAaaN
COIPHUKOCHOBEHUS pEarupyroIux
BEILIECTB.

7. 3aBHCUMOCTH CKOPOCTH
XUMUYECKON peaKLUU OT
TeMIIEpaTyphl PEarupyOIINX BEIIECTB
Ha NpUMepe B3aUMOEHCTBUS OKCHa
memu( 11) ¢ pactBopom cepHoi
KHCITOTBI Pa3JIMYHON TeMIepaTypbl

pa3nnuYHBIX (PAKTOPOB Ha U3MEHEHUE
CKOpPOCTH XUMHUECKOH peaKLui;
MIPOTHO3UPOBAThH PE3YJIBTATHI
BO3JICHCTBHS Pa3IUYHBIX (PaKTOPOB
Ha CMeEIeHHE XUMHUIECKOT 0
paBHOBeCHS

YuuTeIBaroT Ppa3HbIC MHCHUSA U
CTPEMSATCA K KOOpAWHAIIUN pa3JIMIHbIX
HO3I/IHI/Iﬁ B COTpPYAHHUYECCTBEC

Karanuzatopsl

Karanusarops! u kaTanus.
WNHrnburopsl. AHTHOKCHIAHTHL.
JdemoncTpanuu:

I'oMoOreHHsIi U reTeporeHHbIN
katanu3bl. DepMeHTaTUBHBIM
karanm3. UarubupoBanue.

JIa0. onpITHI:

8. Pasnoxxenue

TIEPOKCHIa BOJOPOAA C TIOMOIIBIO
okcuna maprania (IV) u karanassl 9.
OOHapyXeHHe KaTajga3bl B HEKOTOPBIX

Hayuamca: ncnionp3oBats MpH
XapaKTEPUCTUKE TPEBpaICHUN
BEILIECTB MOHATHS «KaTaJInu3aTopy,
«MHTHOUTOPY, «AaHTUOKCUIAHTBD,
MPOBOJIUTH HECIIOKHBIE XMMHUYECKHE
OITBITHI M HAOTIOIEHUS 3a
W3MCHEHHSIMH CBOWCTB BEIIECTB B
npolecce MpeBpalIeH, coOmoaaTh
npaemwia Tb u OT.

Ionyuam 6o3mooicHocmb
HAY4UmbCsl: TPAaMOTHO 00paInaThest

PeryasTuBHblie:

Y4YUTBIBAIOT IPaBUJIO B IUIAHUPOBAHUH
1 KOHTPOJIE CII0c00a peleHus,
OCYILECTBIISFOT ITOLIArOBBIA KOHTPOJIb

ITo3naBaTenbHBIE:

CaMOCTOATENEHO CO3IAI0T ANTOPUTM
JIESITETPHOCTH TIPH PEIICHUH TIPOoOIeM
Pa3IIMYHOrO XapakTepa
KommyHuKaTHBHBIE!
JloroBapuBaroTcsi 0 COBMECTHOM

YcBoenne
TIPaBIII
HWHIUBUAYAIBHO
o u
0e30macHOro
[IOBEIEHNS B
ucC,
YTPOXKAFOIIINX
JKH3HHU U
3JI0POBEIO
mronei




MUIIEBBIX TPOYKTaX.
10. MarubupoBaHue B3aUMOICHCTBUS
KHCJIOT ¢ METAJUIAMHU YPOTPOITHHOM

C BCII€CTBaMH1 B HOBCGZ[HGBHOﬁ
JKHU3HN

JACATCIIbHOCTU, TPUXOOAT K 06HI€My
pCHICHUTIO, B TOM YHCJIC U
CTOJIKHOBCHHIO MHTCPECOB

9. | O6o0wenue u Hayuamcs: 0600marte 3HaHUS U PerynsTuBnbie: [ToBTOpEeHue
CHCTeMaTH3aLus MPEJICTABIIATE HX CXEM, Ta0JIHII, BHVOCSIT HEOOXOTUMBIC KOPPEKTHBHI B
. Mpe3CHTAII JISHCTBHUE MOCIIE €r0 3aBepIIICHHS Ha
3HAHUU I10 TEME
OCHOBE €r0 H y4yeTa xapakrepa
«BBenienne» ClIEIAHHBIX OIIHOOK
IHo3naBarenbHbIE:
CTposiT peueBoe BhICKa3bIBAHUC B
YCTHOI U TIMCBMEHHOH (hopme
KoMMyHHKATHBHBIE: KOHTPOJIUPYIOT
JICHCTBUS IApTHEPA
10. KoutpoabHas KoHTponb mpeaMeTHsIX U Hayuamcsa: npuMeHATh NoJydeHHble | PeryjsiTHBHBIE: OCYLLECTBISIFOT Beipaxator
padora Nel MeTanpeIMETHBIX Y4eOHBIX ISWCTBUH | 3HaHUS U c(POPMHUPOBAHHBIE YMEHHS | TMOIIATOBBI W MTOTOBBIM KOHTPOJb MO | a/IeKBaTHOE
10 TeMe « BBeneHue». JUIS pelIeHns yaeOHbIX 3a/1ad pe3ynbTaTy [TIOHUMaHNe
TIO TeM®E OO011ast XapaKTepPUCTUKA XUMUICCKUX IMo3naBaTeJbHBbIE: IPUYHUH ycrexa
«BBenenne» 5JIEMEHTOB ¥ XHMHUECKHX PEAKIUH. CTPOSAT pedeBoe BHICKA3bIBAHKE B ¥ HeycIexa
[Nepuoanyeckuii 3aKoH 1 YCTHO# U MUCbMEHHO# (hopme yueOHOM
[lepronuueckas cucrema KoMMyHUKATHBHBIE. YUUTHIBAIOT TS TENbHOCTH
XUMHUYECKHUX DJIEMEHTOB pa3HbIe MHEHUS U CTPEMSITCS K
J. Y. MenneneeBa» KOOpAMHALMH Pa3JU4HbIX [TO3ULUI B
COTPYIHUYECTBE
Tema 1. Metasinl (184.)
11. | ITomoxxenue Ilonoxxenue meTanioB B Hayuamcsa: xapakrepu3oBaTh PerynsiTuBHbie: OnpenensroT
3IIEMEHTOB-METAIOB [lepronuueckoii cucrteme METaJUIBI TI0 UX TTOJIOKEHUIO B [IpuHUMAIOT U COXPAHSIOT YIEOHYIO CBOIO JIMYHYIO
O T " XUMHUYECKUX DJIEMEHTOB T[ICXD I.1.Menneneena, 3a7a4y, [UIaHUPYIOT CBOM JIEHCTBUS B MO3UIIHIO,
B proa . N. MenpaeneeBa. Metainueckast OIKCHIBATh CTPOCHUE COOTBETCTBHUHM C ITIOCTABJIEHHOH 3aja4el 1 aJIEKBaTHYIO
CHUCTEMC KpHCTaJUIHUecKas pereTka u (u3HUECKUe CBOHCTBA METAIIOB, | YCIOBMAMU €€ pealu3alun nuddepeHIIpo
. . MeHaeneea u METaJIMIECKas XUMUYECKas! CBA3b. 00BSICHATH 3aBUCUMOCTH CBOMCTE | Ilo3HaBaTe/bLHbIE: BaHHYIO
0COOEHHOCTHU O6umme ¢pu3nvecKkrue CBOICTBA METaJJIOB OT MX IOJIOKEHUS Hcronb3yioT 3HaKOBO — CHMBOJIMYECKHE CaMOOLICHKY
CTPOCHHUS UX METAJUIOB. 5 T[ICXD I.11.Menneneena; cpencTBa CBOHX YCIIEXOB
CriaBbl, UX CBOMCTBA M 3HAYCHUE. Tlonyuam 6o3modcHocmy KoMMyHHKATHBHbBIE: B yuebe
aToMOB. Du3HUYECKUe
. JeMoHcTpanum: HAY4UmvCs: MPOrHO3UPOBATh ApPTryMEHTHPYIOT CBOIO MTO3UIIHIO U I18,9,10
CBOHUCTBA METAJIIOB. OG6pas3iibI CIUIABOB CBOMCTBA HEM3YUEHHBIX KOOPAMHHUPYIOT €€ C MO3HIUHU TIAPTHEPOB B
CrutaBel 3JIEMEHTOB U UX COEIUHEHUI Ha COTPYAHUYECTBE
OCHOBE 3HAHHH O
TIEPUOITIECKOM 3aKOHE.
12. | XuMmuueckue XUMUUECKUE CBOMCTBA METAIOB Kak | fHayuamcs: ONUCHIBATh CBOMCTBA | PeryisiTHBHBIE: DopMUpyIOT




CBOMCTBa METAJJIOB

BOCCTAHOBHTEJIEH, a TAK)KE B CBETE UX
TTOJIOKCHHS B JIEKTPOXUMHUYCCKOM
PAAY HANIPSDKESHUI METaJUIOB.
JemoncTpauun: Bzaumonencteue
METAJIJIOB ¢ HEMETAJIaAMHU.

JIa6. onbITel:11.B3auMopeiicTBue
PACTBOPOB KHCJIOT U COJICH ¢
MeTajiIaMu

BEILIECTB Ha OCHOBE HAOIIOCHUI
3a UX MPEBPALICHUSIMH,
JIEMOHCTPUPYEMBIMU YUUTENIEM,
HCCIIEOBAaTh CBOMCTBA BEILIECTB
B XOJ€ BBITTOJTHEHHUS
J1a00paTOPHOTO OIIBITA, JIEIATh
BBIBOJIBI O 3aKOHOMEPHOCTSX
CBOICTB METAJJIOB B MEPUO/IAX U
rpymmax.

Tonyuam 6o3mooicnocms
Hayuumuvcs: IPOrHO3UPOBATH
XUMHYECKHE CBOMCTBA
HEM3y4YCHHBIX 3JIEMEHTOB U UX
COEIMHEHNI Ha OCHOBE 3HAHMI O
MIEPUOANYECKOM 3aKOHE.

ITocTaHoBKa y4eOHOM 3a7a91 HA OCHOBE
COOTHECCHHSA TOro, 4YTO U3BCCTHO U
YCBOCHO , M TOTO, YTO €I HEU3BECTHO
ITo3naBaTeabHbBIE:

BLI)IBI/I)KGHI/IG THUIIOTEC3, UX 06OCHOBaHI/Ie,
JIOKa3aTeNbCTBO

KoMMyHUKATHBHBIE:

VY4acTBYIOT B KOJUIEKTUBHOM OOCYKICHUH
npo0JsieM, TMPOSIBISIOT  aKTUBHOCTH  BO
B3aUMOJEICTBUN U peLeHHs
KOMMyHI/IKaTI/IBHI)IX u IIO3HABATCIIbHBIX
3a7a4

YMEHHs
UCIIONB30BaTh
3HaHHS B OBITY

13. | MeTayuibl B MIPUPOJIE. Mertasisl B pupoae. OO0rue Hayyamcs: coctaBiasiTh PeryisiTuBHbBIC: I'opnocts 3a
O6mue CIOCOOBI UX TIONyYEHHUS. YPaBHEHHUS PEAKLUH , JIEXKAIUUX B | YUUTHIBAIOT IPABUJIO B IJIAHUPOBAHUU U POCCHICKYIO
JIab. onbITHI: OCHOBE TMOJTYYCHHS METAJUIOB. KOHTpOJIE criocoda eiicTBUs HayKy
CrocoObI X
12. O3nakomiieHHe ¢ pynamu xxenesa | [loryuam 603MOHCHOCTD IMo3znaBaTenbHbIE: I1.12
HNOJTy4CHNA 13. OxpammBanve IUIAMEHH CONSIMH | HAYYUMbCA: IPABOIUTH Hcronp3ytoT MOUCK HEOOX0AUMOi
IIEJTIOYHBIX METAJIJIOB MPUMEpbl YPaBHEHUI peaKIuid, uH(popManuK 115 BHITTOTHEHHUS y4eOHbIX
JIE)KAIMX B OCHOBE 3a/IaHUH C UCTIONB30BAHNEM yIeOHOMN
MIPOMBIIIJICHHBIX CIIOCOO0B JUTEPATYPHI
MOTYYEHHUS YyTyHa U CTalH. KoMMyHuUKATHBHBIE:
YYHUTHIBAIOT pa3HbIC MHEHHS U CTPEMSATCS
K KOOPIMHAIIUY PA3INYHBIX TTO3UINN B
COTPYIHUYECTBE
14. | Penienue pacyeTHBIX PacuerHble 3a1aun 10 ypaBHEHUSAM Hayuamca: pemaTth pacueTHbIe PerynsituBHbie: OBnajneHue
3a/1a4 ¢ MOHATHEM XUMHYECKUX PEaKINi, TPOTEKAIOMNX | 3aa4H I10 YPaBHEHUAM OLEeHI/IBaIOT MpaBHIBHOCTD BBIMOMHEHHA HaBBIKAMH UL
) C yJ9acTHEeM METaJUIOB U UX XUMIYECKUX PEaKITHid, JIEHCTBUS Ha YPOBHE a/IeKBaTHON MIPaKTUIECKOI
Maccoeas 001 COCTMHEHUI MPOTEKAOIINX C YIACTHEM PETPOCHEKTHBHOI OIICHKH JIEeATEIBHOCTH
6b1X00a NPOOYKMA METaJIOB U X COCIVHECHHU. Ho3HaBaTeabHbIE:
Tlonyuam 6o3moorcHocmy Bribuparot nHanbomee 3¢ heKTHBHBIE
HayuumCcs: pemaThb CIOCOO0BI peIIeHus 3a1a4, KOHTPOIHPYIOT
OJTUMITHAIHBIC 3a]Ja9H. 1 OIICHUBAOT MPOLIECCHH PE3YyNIbTaT
JIeATEIIBHOCTH
KommyHukaTuBHbIE:
KonTponupyroT neicTBusi napTHEpa
15. | Ilousatue o KOppo3uu Koppozust meTamioB u ciocoObt Hayuamcsa: venonbs3oBaTh Opu PerynsitTuBHbie: VYmenue
METALIOB 0OpEOBI ¢ Heit XapaKTEePUCTHKE METAJUIOB M UX | Pa3mudaror crmocod u pe3yapTar AeHCTBUS | HHTETPUPOBATH




COEIMHEHUM MOHATHUSA «koppo3us | Ilo3HaBaTeqLHBIE: MOJTy4YEHHBIE
METAJLIOBY, «XUMHUYECKas] Btanetor o0mmM npuemMoM peneHus 3HaHUSA B
KOpPO3H», 3a1a4 MIPAKTUYECKUX
«AIEKTPOXUMHUYECKas KoMMmyHuKaTHBHBIE: YCIIOBHAX
KOPpO3HsD», HAXOIHUTh CIIOCOOBI JloroBapuBaroTCsi O COBMECTHOU 113
3aIUTHl METAJUIOB OT KOPPO3UH. | AESITEIBHOCTH, IPUXOIAT K 00IIeMy
THonyuam 6o3mooicHocme peleHuto
Hay4uumvcs ; IPUMEHSTh 3HAHUS
0 KOPPO3HH B KHU3HU.
16. [lemo4yHbIe METAJLIBL: OO01m1ast XapaKTePUCTUKA MIETOTHBIX Hayuamuca: naBatb PerynsiTuBHbie: PasBurne
o0mias METaJUI0B. MeTasuibl B IPUPOJE. XapaKTEePUCTHUKY IIETOUHBIM [TnaHupyroT cBOM NEHCTBUS B CBSI3H C OCO3HAHHOT O,
OO1me crocoObl UX MONy4YeHUsI. MeTaJUIaM TI0 UX TOJIOKEHHIO B MOCTaBJICHHOH 3ajaueil U yCIOBUSIMU ee OTHOIIIEHHUS K
XapaKTCpuCTHKa C . [ICXD JI.1.MenneneeBa CIICHUS oM
TpOEHHE aTOMOB b , p JIPYTOMy
[IlenouHbIe METANIIBI — MPOCThIE HCCIIEIOBATh CBOMCTBA ITo3naBarebHBIE: yenoBeKy. Ero
BEIIECTBA MIETOYHBIX METAJIIOB — KaK CraBst u GopMyITUPYIOT LIENU 1 MHEHHUIO,
MPOCTHIX BEILECTB. npoOJIeMBbI YpOKa CMOCOOHOCTH
Tonyuam eozmooicnocme KoMMyHUKATUBHbIE: BECTHU JUAJIOT C
HAy4umsCs: TPaMOTHO AJIEKBaTHO HUCIIONIB3YIOT PEUCBbIC JIPYyruMHU
00pallaTsCs ¢ BELECTBAMU B cpenctsa s 9 (GEKTUBHOIO peLIeHHs JIIOIbMU
MOBCEJHEBHOM JKU3HH. KOMM YHUKATHBHBIX 3a/1a4
17. | Coennuenus Bakneiimue coequHEHUS 1eI0UHBIX Hayuamcs: XxapakTepu3oBaTh PerynsiTuBHbIC: ynp,1
IIEJIOYHBIX METAIIOB METaJIOB — OKCHJIBI, THAPOKCUABI M | (M3HYSCKUE U XUMHYECKUE VY4UTHIBAIOT NPABUIIO B IUITAHUPOBAHUH U Ctp.94
cond (XJIopusl, KapOOHATHI, CBOWCTBA OKCHJIOB U KOHTpOJIE CrIoco0a perieHus
Cynb(aThl, HUTPATHI), UX CBOMCTBA U | TUIPOKCHIOB IIETOYHBIX Ilo3naBaTenbHbIE:
IIPUMEHEHNE B HAPOJHOM XO3SICTBE. | METaJlIOB, COCTaBIISATh Hcnonp3yroT MOUCK HE00X0OAMMOM
Kanuitaeie ynoOGpeHus. XMMUYECKHE YpaBHEHMUS, MH(GOPMALUH TS BHIIOIHEHUS Y4eOHBIX
JdemoncTpanuu: XapaKTEepU3YIOIUE CBOMCTBA 3aJlaHKi C UCTIOJIb30BAHUEM YIEOHOM
OOpa3upl MIETOYHBIX U IIEIOYHBIX METAJUIOB, PEIIATh JIUTEPaTyph
IIETT0YHO3EMEIbHBIX METAJUIOB. «UENOYKW» MPEBPAICHHN. KoMMyHuUKATHBHBIE:
B3auMmonelicTBue HaTpus, JIUTUSA C Tonyuam osmodancnocms YUUTBIBAIOT pa3HbIE MHEHUS U CTPEMSITCS
BoAoM. B3aumoneiicTBue HaTpus ¢ Hayuumucs: COCTaBIIATH K KOOpJMHAINK PA3JINYHbIX TO3ULUI B
KHCIIOPOZOM «IETIOYKM» TPEBPAIICHUI. COTPYJHHIECTBE
18. | lllemouyHO3EMENBHBIE OO1mas xapaKTepHuCTHKa 3JIEMEHTOB Hayuamuca: naBatb PeryasiTuBHbIE: CIOCOOHOCTH
MeTaJIbL: 00mas rnaBHOM noArpynmnsl Il rpynmnel. XapaKTEPUCTUKY [InanupyroT cBOM AECHCTBUSA B CBSI3U C BECTH JAMAJIOT C
CrpoeHne aToMOB. IIEJIOYHO3EMENbHBIM METallIaM TIOCTABJICHHOM 3aauel 1 yCIOBHAMH €€ JPYTUMHU
XapaKTCPUCTHKA
[{enounozemenbHbIE o ux nonoxkenuto B [ICXD pelieHus YYEHUKAMH
METAJUIBI — IIPOCTHIE BEIIECTBA. J.N.Menneneena, ITo3zHaBaTeJIbHBIC: I1.15

XapaKTepHU30BaTh COCTAB aTOMOB,
HCCIIEOBATh CBOMCTBA
IIIEJIOYHBIX METAIIOB — KaK

CraBar 1 GopMyIHPYIOT HETH U
poOIeMBI ypoKa
KoMMyHHUKATHBHBIE!




MPOCTHIX BEIIECTB.
THonyuam 6o3moocnocms
HAYy4UumsCsi: TPaMOTHO
o0paImaTbcs ¢ BEMeCTBaMU B
MOBCEAHEBHOM KU3HU

AJIeKBaTHO UCTIONB3YIOT PEUYEBHIC
cpencTBa st 3PPEKTUBHOTO PEIICHUS
KOMM YHUKATHUBHBIX 3324

19. | Coenuuenus Bakneiimue coequHeHus Hayuamcs: xapaktepu3oBaTh PerynsiTuBHbie:
LEJ0YHO3EMETBHBIX I1e7I0YHO3EMEITbHBIX (u3nueckre 1 XUMHYECKUE VY4UTBIBaIOT NPaBWIIO B IIAHUPOBAHUU U Yp.4,5
METaJJIOB — OKCHUJIbI, THIPOKCUIBI U CBOIiCTBa OKCHIOB U KOHTPOJIE CrIoco0a peleHusI Crtp.106-107
METaIlIoB con (XJIOpHIbI, KapOOHATHI, THJIPOKCUJIOB ITo3HaBarTejibHBIE:
HUTpaThI, Cynb(artel, Gocdarel), UX | METOYHO3EMETBHBIX METAILIOB, Hcrionp3yroT MoucK HeoOX 0JUMOi
CBOICTBA M MPUMEHEHHE B HAPOJHOM | COCTaBJIATH XUMHUUECKHE WH(POPMAIIUH JUTS BBITIOIHCHUS Y4EOHBIX
XO3SIMCTBE. ypaBHEHHUS, XapaKTepU3yIOIIe 3aJlaHui C MCIOJIb30BAHUEM YUEeOHOM
JemoncTpauuu: CBOICTBA IIEJIOYHBIX METAJIIOB, JUTEPATYPHI
B3aumoneiicTBre Kaablus C BOJIOM. pelaTh «UEMOYKM» KoMMyHUKATUBHbIE:
BzaumozeiictBue Maruusi ¢ [IPEBPALLEHUM. YUUTBIBAaIOT pa3Hble MHEHUS U CTPEMSITCS
KHUCIIOPOJIOM. THonyuam eo3moocnocmo K KOOPJIUHAIINH Pa3JINIHBIX MTO3UIHI B
Jlad. onbITHI: HAyuumuvcs: COCTaBIAThH COTPYIHUYECTBE
14. BzaumoneiicTBue KaabLus C «IIETTOYKW MPEBpaIleHUH
Bonoi. 15. [lomydenue ruapokcuaa
KaJIbIIUS ¥ UCCIIeIOBAHUE €TO
CBOMCTB
20. | AJIIOMUHEHUU — CrpoeHue aToMa, pu3HIecKue u Hayuamuca: naBatb PerynsituBHbie: DopMupyroT
IIePEXO THBIIT XUMHYECKHE CBOMCTBA alIIOMUHUS KaK | XapaKTEPUCTHKY AIFOMUHUS 10 [ImaHupyroT CBOM NEWCTBUS C HHTEpEC K
MIPOCTOTrO BEILIECTBA ero nonoxkennio B [ICXD [IOCTaBJICHHOW 3a/1aueil U YCIOBUAMMU €€ KOHKPETHOMY
sneMeHT. Puznueckue
J.M.Meunneneena, pelIeHus1, OLICHUBAIOT IPABUIILHOCTh XUMHUYECKOMY
1 XUMUYECKUE XapaKTepu30BaTh COCTAB aTOMA, | BBHITOTHEHHS AeHCTBHS 3JIEMEHTY
CBOMCTBA aJIIOMUHHS. xapakTepu3zoBath Guzndeckre 1 | Ilo3HaBaTeabHbIE:
[Tony4yenue u XUMUYECKHE CBOMCTBA CamMocCTOATEIHHO BBIACTSIOT U
IPHMEHEHHE aJIOMUHUS, 06T>$[€H$[TL (hOpMYITHPYIOT MMO3HABATEIBHYIO LEIh,
3aBUCHMOCTh CBOICTB QJTIOMHHUS | UCIONB3YIOT OOIINE IPHEMBI PEIICHUS
AJITFOMUHUA
ot ero nojoxenns B [ICXD 3amay
J.M.Menneneea, 0OBSICHITH KomMmyHukaTuBHbBIE!
TIPWIAHBI XUMHYIECKOI OpueHTHPYIOTCS Ha TO3HIINIO TTAPTHEPA B
WHEPTHOCTH ATFOMHHUSL. OOIIECHNH W B3aUMOJCHCTBHH
Honyyam eo3modcHocms
Hay4umucs: TPAMOTHO
o0paraTbcs C BEMeCTBAMHU B
MOBCEIHEBHOM KU3HU
21. | Coenuuenus CoeTMHEHUS aTIOMUHUS — Hayuamcs: xapaktepu3oBaTh PerynsitTuBHbie: DopMUpyIOT




QATIOMUHUS — OKCHUJT ¥l THAPOKCHU, UX aM(OTEpHbIH | (U3NYECKUE U XHUMHUUYECKUE YYHUTHIBAIOT PaBIJIO B IJIAHUPOBAHUH U yMeHHe
OKCHJI U THPOKCH, xapakrep. BaxHeiiue conu CBOICTBa OKCHJIAa U TUAPOKCUIA KOHTPOJIE CrIoco0a perreHust HUHTETPUPOBATH
o AIIOMUHUSL. AIIOMUHUS, COCTABIISATh IMoznaBaTenbHbIE: MOJTyYeHHBIE
ux aMpoTepHbIi e i 6 y
pUMEHEHHE ATIOMUHHUS U €T0 XMMHUYECKHE YpaBHEHHUS, CTIOJIB3YIOT TIOMCK HEOOXOTMMOit 3HAHMS B
XapakKTep. COETMHEHH. XapaKTepHU3yIolIe CBOICTBa nH(popManuu 115 BEITOTHEHHUS Y4eOHbIX MIPaKTHYECKYIO
JIab. onbIThI: AIIOMUHHS, PEIaTh «LEMOYKW» | 3aJaHHUi C UCTIONb30BaHUEM Y4eOHOM KU3HD
16 TonyueHnue TpeBpAaIleHHUH. JIUTEPaTYPhI
THJPOKCHUJIA alTFOMUHUS U Tonyuam eo3mooicHocme KoMMmyHuKaTHBHbBIE:
UCCIIeI0BaHNE HAYYUMbCsl: COCTABIISTH KoHTponupyoT nelicTBre naprHepa
€ro CBOJCTB. «IIETIOYKW» TIPEBpAILeHU I
22. IMpakTuyeckan OcymiecTBieHNE HEMOYKH Hayuamcs: obpamartbes ¢ PerynasiTuBHbIC: Pa3zButne
padora Nel XUMHYECKHUX nabopaTopHBIM 000PYAOBaHUEM OCyIIeCTBIISIIOT MOIIArOBBI KOHTPOIb M0 | KOMMYHHKATHB
OcyimecTienne MIpEBpaICHUI Y HarpeBaTelbHBIMU IPHOOPAMH | pe3yJIbTaTy HOT'O
B COOTBETCTBUHU C IIpaBUIaMU KOMIIOHEHTA B
OCMOYKHA XMMHYCCKUX TEeXHHUKH 0E30MacHOCTH, Ilo3HaBaTeJbHbIE: oOMIeHIH
npeBpaleHui OIUCBIBATH XUMHUYECKUH Biiagetot o0mmm npuemMom peeHus No 6 ctp.115
SKCIEPUMEHT C MIOMOIIBIO S3bIKA | 3a/1ad IIp.p. Nel
XHMUH, JI€J1aTh BHIBOILI 110 KoMMyHuUKaTHBHbBIE: Crp.125
pe3yabpTaTaM 3KCIIEpPUMEHTA. VY4UTBIBAIOT pa3HbIC MHEHHUS M CTPEMSATCA
THonyuam eo3moarcHocms K KOOPJIMHAIIMY PA3JINYHBIX TTO3UINN B
Hay4umvCcs: OCO3HABATh COTPYIHUYECTBE
HEOOXOIUMOCTE COOJIFOIEHUS
npaBuwi b u OT s coxpaneHus
3/10pOBbSI OKPYKAIOIIHX.
23. | Kemnezo — 31eMeHT Pacnonoxenue xenesa B [ICXD/.1. Hayuamuca: naBatb PeryasiTuBHbIE: DopMupyroT
VI rpymmst Menzeneesa i crpoeHue ero aroma. XapaKTePUCTUKY Xene3a 1o ero | Ilmanupyror CVBOI/I L[Gﬁ(iTBI/IH c HHTEPEC K
60UHOi DusiyecKue U XUMUIECKHE CBOUCTBA nonoxernnto B [ICXD IIOCTaBJIEHHOHN 3a/1a4€l U YCIOBUSIMH €€ KOHKPETHOMY
1o JKeJIe3a — IPOCTOro BelecTBa J.M.Meunneneena, pelIeHus1, OLIEHUBAIOT IPABUILHOCTh XUMHYECKOMY
HOATPYIIIBL. XapaKTepU30BaTh COCTAB aTOMa, | BBHIUIOIHEHMS JCHCTBUS 3JIEMEHTY
dusnyeckue u xapakTepu3oBath Guzndeckue 1 | [lo3HaBaTesbHbIE: I1.17
XUMHUUECKHUe XUMIYECKHE CBOHCTBA JKeNe3a, CaMOCTOATENBHO BBIACISIIOT U

CBOMCTBA KeJiesa.
Haxoxnenue B
MIPUPOJE.

OOBSICHATH 3aBUCHMOCTb CBOMCTB
JKeye3a OT ero MOJIOKEHHs B
TICXD I.1.Menneneena,
MCCIIeIOBATh CBOWCTBA Kene3a B
XOJI€ BBIIIOIHECHUS
1a0b0paTOPHOTO OTIBITA,
OITMCHIBATH XUMUYECKUH
9KCIIEPHMEHT.

(hopMyYIUPYIOT NO3HABATENBHYO 1IEIb,
WCIIONB3YIOT OOIINE MPUEMBI PETIICHUS
3agad

KommyHukaTuBHbIE:

OpueHTHPYIOTCS Ha MO3UIIMIO TTapTHEpa B
OOIIECHNN W B3aNMMOJCHCTBUI




THonyuam 6o3mooicnocms
HAYy4umsCsi: TPaMOTHO
00pamaTbcs ¢ BEMeCTBAMU B
MOBCEAHEBHOM )KU3HU

24. | CoenuHeHus xenes3a I'enetuueckue psaasl Fe?*u Fes* Hayuamcs: xapaktepu3oBaTh PerynsiTuBHbie: Pazputne
+2,43 ux Baxneiimue conu xenes3a. 3HaueHne | (GU3MYECKHUE U XUMUYECKHE YYUTBIBAIOT PaBIJIO B IJIAHUPOBAHUH U CIOCOOHOCTH
xKereza CBOICTBa OKCHJIOB U KOHTpOJIE crioco0a pereHuns BECTH JTUAJIOT C
Ka4€CTBCHHOC .
Y €r0 COSAMHEHUH ISl IPUPOABI U THAPOKCHIIOB Keesa, IMoznaBaTenbHbIE: JIPYTUMU
OIpPENCIICHUE. HAPOHOTO XO3HCTBA. COCTaBJIATH XUMUYECKIE HCcronp3yloT MOUCK HEOOX OAUMOi y4eHHKAMU
I'eneTuyeckue psasl JdeMoHcTpanuu. YpaBHEHHUS, XapaKTepU3yIOLIHe nH(popManuK 115 BHITOITHEHHUS Y4eOHbIX
Fe *2 i Fe *3, BzaumoselicTBre METaIIIOB C CBOMCTBA COEeIMHEHUH XKeme3a, 3a/IaHUi C UCTIOB30BAHUEM YUCOHOMH
HemetasuiamH. [lomyuenne MPOBOJIUTH Ka4ECTBEHHBIC JIUTEPATYPhI
ruapokcunos xenesa (1) u (I11). peaKIMu, MOATBEPKAAIOIINE KoMMyHUKATUBHBIE:
JIab. onbITHI: HaJInyue B BOJHBIX PacTBOpPax YUUTBIBAIOT pa3Hble MHEHUS U CTPEMSTCS
17. BzaumopeiicTBre xenesa ¢ KaTHOHOB eJjle3a, perarhb K KOOpAMHAILIMY Pa3JInYHBIX TIO3UIIN B
COJITHOM KUCJIOTOH. «UETOYKW» MTPEBPALLEHUH. COTPYJHUYECTBE
18. Tonmy4yenue ruapokcuIoB xene3a | [loryyam 603modcHOCHb
(1) u (IIT) u ©3y4eHME UX CBOUCTB. Hay4umvCcs: COCTaBIIATH
«LETIOYKW» MTPEBPALLEHUH,
COCTABIIATH MOJIEKYIISIPHBIC U
MIOJTHBIC MOHHBIC YPaBHEHHUS 10
COKpAIIICHHBIM HOHHBIM
YpaBHEHHSIM
25. IMpakTnyeckas ITonyueHue u cBolCTBa COENMHEHUI Hayuamcs: obpamarbces ¢ PerynsituBHbie: OBnaneHue
paGora Ne2 METaJIJIOB nmabopaTopHeIM 000pynoBaHueM | OCYIIECTBIISIOT MOMIATOBBIN KOHTPOJB 110 HaBBIKAMH IS
U HarpeBaTeNbHBIMU IPHOOPAMH | PE3yJIbTaTy MIPaKTUIECKOM
[Tonyuenue u
- . B COOTBETCTBHH C TIPaBUIaMHU JIeSITETFHOCTU
CBOUCTBA COCAMHECHUHU TEXHHKM OGE30MacHOCTH, Io3HaBaTelbHbIE: Ip.p Ne2
METaIOB OIMMCHIBATh XUMHUYECKHA CTpoAT peueBoe BbICKa3bIBAHUE B YCTHON Crp. 125
SKCIEPUMEHT C TIOMOIIBIO S3bIKa | U MHUCBMEHHOH (hopme
XUMWFH, IETaTh BBIBOIBI IO KoMMyHuUKATHBHBIE:
pe3yapTaTaM SKCIIepUMEHTA. YUUTHIBAIOT pa3Hble MHECHHS U CTPEMSATCS
Tonyuam 6o3moocHocmy K KOOPAWHAIINA PA3INIHBIX TTO3UINN B
HayuumCcs: OCO3HABATh COTPYIHUIECTBE
HEOOXOIUMOCTE COOJIFOIEHUS
npaBun [b u OT st coxpaneHus
310pOBBS OKPYKAIOIIHX.
20. IpakTnueckasn Pemenne skcniepuMeHTaIbHBIX Hayuamca: obpamatscs ¢ PerynsituBHbie: OBnaneHne
paGora Ne3 3a/1a4 Ha pacro3HaBaHUE U nmabopaTopHeIM 00opynoBaHueM | OCYIIECTBISIOT MOMIATOBBIN KOHTPOJH 110 HaBBIKAMH IS
TTONTyYCHHE COSTMHEHUI METAJUIOB W HarpeBaTeNbHBIMU IPUOOPAMH | PE3YIIBTaTy MIPAKTHIECKOH




Pemenue B COOTBETCTBHH C TIpaBHIaMHU JIeITEIbHOCTH
IKCIICPUMEHTAIIbHBIX TEXHUKH 0€30MaCHOCTH, IHo3naBarenbHbIE: IIp.p.Ne3
OIMUCBIBATh XUMHUUECKHN [TpoBonsAT cpaBHEHUE U KITACCU(PUKALINIO Crp.127
3ajat Ha 9KCIIEPUMEHT C TIOMOIIBIO SI3bIKA | TI0 3aJIaHHBIM KPUTEPHSIM
paclo3HaBaHue U XUMUH, J€TATh BHIBOJBI 110 KoMMyHHKATHBHBIE!
OJy4CHHUC pe3ynpTaTaM 3KCIEPUMEHTA. JloroBapuBaroTcst O COBMECTHBIX
COEIMHEHU N THonyuam 6o3mooicHocme JEHCTBHSAX
MeTaIOB HAy4umsCs. OCO3HABATh
HEO00XO0IMMOCTb COOJIFOJICHHUS
npasui Th u OT mns
COXpaHEHHsI CBOETO 3/I0POBbSI U
OKPY)KaIOIIUX.
27. | O6o0uIeHnE 3HAHUMN Hayyamca: 0600wwate 3HaHUA U | PeryisiTHBHbBIE: Bripaxator
o Teme «MeTaUTbDy MPEJICTABIATh UX CXeM, TaOuil, BHocsIT HE0OXOTMbIE KOPPEKTHBBI B aJIEKBaTHOE
npe3eHTanuit JICWCTBHE TTOCIIE €T0 3aBepIIICHHs Ha HIOHUMaHHE
OCHOBE €T0 U y4eTa XapakTepa CIeNIaHHBIX | MPUYUH ycliexa
oMb oK U Heyclexa
IHo3naBarenbHbIE: y4eOHOH
CrpodT peueBoe BHICKa3bIBAHUE B YCTHOW | JEATEIBHOCTH
W MMCbMEHHOU (opme
KoMMyHHKATHBHBIE: KOHTPOIUPYIOT
JICUCTBUS IapTHEPA
28. KoutpoabHas KonTtpomns npenmeTHsIxX 1 Hayuamcsa: npumeHsTh PerynsituBHbie: [IposBisirtoT
padora Ne2 METaIpeIMETHBIX YUEOHBIX ACHCTBUH | TOMydEeHHBIC 3HAHUSA U OcCyIIecTBIAIOT UTOTOBBII U TIOIIArOBBIN | OTBETCTBEHHO-
110 Teme «MeTambn o Teme «MeTaTsD? copMUpPOBaHHBIC YMEHUS IS KOHTPOJIb IO PE3YIbTATY CTb 32
penieHust y4eOHbIX 3a1a4 IMo3znaBaTenbHbIE: pe3yNIbTaTh
CtpoAT peueBoe BbICKa3bIBAHUE B YCTHON
Y MMCbMEHHOU (opme
KoMMyHHKATHBHBIE: KOHTPOIUPYIOT
JICHCTBUS IapTHEPA
Tema 3. Hemeramwini(284.)
29. | Oomas OO1mas xapaKTepucTHKa HEMETAIJIOB: | Hayuamca: naBaTh onpenencaus | PeryasiTuBHbIe: DopMHpOBaHHUE
XapaKTePUCTHKA nonoxeHue B [lepnoandeckoit TOHSTHSIM [Tnanupytot CBOM JICHCTBHS B CBA3H C | FOTOBHOCTH M
CHCTEME XUMHWYECKHX JIEMEHTOB «IEKTPOOTPHLIATEIBHOCTEY « MOCTABJICHHOH 3a/1auei M YCIOBHAMH | CIIOCOOHOCTH K
HEMCTAILIOB . N. MenneneeBa, 0COOEHHOCTH AJUTOTPONHUSD) XapaKTEPU30BaTh €€ peleHust 00yUYeHHIO U
CTPOCHHS aTOMOB, HEMETaJUTBI TI0 UX MoNokeHnio B | Ilo3HaBaTe bHbIE: CaMOpa3BUTHIO

anekTpoorpunatensHocTh (D0) Kak
Mepa «HEMETAIUTMIHOCTIY, psx 0.
Kpucrammmaeckoe ctpoeHue
HEMETaJIOB — TPOCTHIX

T[ICXD I.1.Menneneena,
OITUCHIBATH CTPOCHHE
(hm3myeckne CBONCTBA
HEMETAJLJIOB, 00BICHATH

CraBar 1 GopMyIHpYIOT IETH U
poOIEeMBI ypoKa
KoMMmyHuKaTHBHBIC:

WCTIONIB3YIOT pedeBble CPeICTBa IS

caM000pa30BaHUIO Ha
OCHOBE MOTHBALIIH K
00y4YeHHIO U
TIO3HAHHIO




BelecTB. Ayorponusi. Puzndeckue

3aBHCHMOCTE CBOMCTB

3¢ GEKTHBHOTO PEIICHHS

CBOICTBAa HEMETAJIIOB. HEMETAJIJIOB OT UX IIOJ0XKECHUS KOMM YHHMKAaTUBHBIX 3aJa4 I1.18 ctp.129
OTHOCUTEILHOCTh MOHATHH «MeTaDy | [ICXD
H «HEMETaJLI» JI.1.MeHneneeBa;cocTaBisTh
Ha3BaHUS COCAUHEHUMN
HEMETaJIOB 1o (hopMye U
(hopMyI1 10 HA3BAHUIO, HAYYATCS
JlaBaTh OMpeNeIeHHS
«aJIIOTPOIHUS, «AJIIOTPOITHBIE
MOAN(DHUKALIII.
TIonyuam 6o3moocnocms
Hayuumuvcs: IPOrHO3UPOBATH
CBOMCTBA HEU3Y4EHHBIX
3JIEMEHTOB M UX COCJIMHECHUN Ha
OCHOBE 3HaHUU O
MEPUOANYECKOM 3aKOHE
30. | OO01Me XuMUYECKUE OO011Me XUMHYECKHE CBOMCTBA Hayuamcsa: xapaktepnu3oBaThb PeryasiTuBHbIC: PasBuBaror
CBOIICTBA HEMETAaJIJIOB CTPOEHHE HEMETAJUIOB, o0IIIHe ITocTanoBka y4eOHOM 3a7auu Ha OCO3HAaHHOE
XHMHUCCKHE CBOMCTBA OCHOBE COOTHECEHHMSI TOTI'0, UTO OTHOILICHHE K CBOUM
HCEMCTAJIJIOB.
HEMETAIIJIOB, OIKMCHIBAThH OOIIHE W3BECTHO M YCBOCHO , M TOTO, YTO COOCTBEHHBIM
Hemeraiurel B XUMHYECKHE CBOMCTBA ellle HEU3BECTHO TIOCTYTIKaM
npupoac u CIIoCcoObI HEMETAJIJIOB C ITIOMOIIBIO s3bIKa Ilo3naBarenbHbIe:
WX MTOJYICHHUS XUMHH, COCTABIISTh YPaBHEHHUS BreIaBHIKEHHE THITOTE3, X
XUMHYECKUX PEaKITHid, 000CHOBaHME, JOKA3aTENLCTBO
XapaKTEePU3YIOINX XUMUIECKHEe
CBOICTBa HEMETAJIOB UX KoMMyHuUKATHBHBIE:
COETUHEHUN Y4acTBYIOT B KOJUNIEKTHBHOM
THonyuam gosmodrcHocms 00CY)KIEHIH TIPOOIIEM, MIPOSIBIISIIOT
HAay4umuCs: POTHO3UPOBATH aKTUBHOCTb BO B3aUMOJCHCTBUH JJIST
CBOWCTBAa HEM3YUEHHBIX pemIeHnst KOMMYHHUKATHBHBIX 1
9JIEMEHTOB U UX COCIMHECHWM Ha | MO3HABATEIbHBIX 3aJa4
OCHOBE 3HAHUU O
MIEPUOITIECKOM 3aKOHE
31. | Bomopon ITonoxenue Bogopoaa B Hayuamca: xapakTepu3oBaTtb PerynsiTuBHbie: DOopMHPYIOT
Ilepnoauueckoii cucreme BOZIOPOJ, 110 €T0 MOJOXKEHUIO B Paznngarot crioco6 u pe3ynsTat o0IIIeHre "
XUMHUYECKUX DJIEMEHTOB TICXD M..N.Menneneena, IEUCTBUS COTPYIHUYECTBO B
. . MenneneeBa. Ctpoenne atroma XapaKTepU30BaTh CTPOCHUE IHo3naBarenbHbIe: rporecce
U MOIEKynbl. Ou3mdecKue u aToMa BOAOPONa, OOBSCHITE ero | BmameroT oOmmM mpuemoM pemeHnst | 00pa3oBaTeNbsHON
XUMHYECKHE CBOMCTBA BOAOPONIA, €T0 | BOSMOXKHBIC CTETICHH OKMCIICHHS, | 3a7ad JIeITEeILHOCTH

TOJTYYCHHUC U MPUMCHCHHUC.

XapaKTepPU30BaTh

KoMMyHHUKATHBHBIE!




JIad. onbITHI:
19. lony4enue
U pacro3HaBaHKe BOAOPOIa

(hm3MIecKre M XUMIYCCKHE
CBOWCTBA BOJOPO/IA, OOBSCHATH
3aBUCHMOCTh CBOICTB BOIOpO/Ia
oT nonoxkenus ero B IICXD
J.1.MeHnneneena, OnuchIBaTh
nabopaTopHbIE U
MPOMBIIIJICHHBIC CIIOCOOBI
MOJTy4eHHsI BOAOPOIA .
Tonyuam 6o3moocnocms
Hayuumucs: O0bSICHATD
JIBOMCTBEHHOE ITOJIOKEHUE
Bomopoxaa B [ICXD
J.M.MeunneneeBa, rpaMOTHO
00paIaThcs ¢ BEIICCTBAMU B
MMOBCEIHEBHOM KU3HHU

JloroBapuBaroTcst 0 COBMECTHOM
JIeATEINBHOCTH MO/ PYKOBOJICTBOM
YUHUTES

32. | Bona Crpoenue Molnekysibl. BoropoaHas Hayyamcs : XxapakTepru3oBaTh PeryasiTuBHbIE: HmeroT nienoctHoe
XUMH4Ueckas cBs3b. Ousznueckue CTPOCHNE MOJICKYJIBI BOAOPOJaA, HHaHI/IpyTOT CBOHU HeﬁCTBHﬂ B CBS3HU C MHUPOBO33pPCHUC,
CBOMCTBa BOJBI. AHOMAJIUH CBOWCTB (uznueckre 1 XUMHYECKUE [IOCTaBJICHHOW 3a/1aueil U YCIOBUSIMU | COOTBETCTBYIOLIEE
BOABL ['mapoduneHblie U CBOICTBa BOAIBI, OOBACHATD €e pelIeHHs COBPEMEHHOMY
ruapogoOHbIe BelecTsa. AQHOMAJIMH BOJBI, CLIOCOOBI IMo3znaBaTenbHbIE: YPOBHIO pa3BUTHUS
XUMHUYECKUE CBONCTBA BOABI. OYMCTKH BOJIbI, IPUMEHSATH B CraBaT 1 GOpMYNIUPYIOT LEIH U HaYKH
Kpyrosopor Bozb! B mpupoye. OBITY (UIIBTPBI 711 OYUCTKU po0IeMBbI ypoKa
Bomoouncrka. Asparys BOJBL. BOJIbI, TPABUIIBHO HCHONB30BaTh | KoMMyHuKaTHBHBIE:

BrrroBbie ¢puIbTpEl. MUHEpaIbHBIE MHUHEpaJIbHYIO BOAY, BRINONHATE | KoHTponupyroT neiicTBus nmapTHepa
BOJIBL. JlucTHiUIMpOBaHHAs BOAa, €€ pacdeTsl 10 ypaBHEHHAM
NOTy4eHHe U NPUMEHEHHUE. XMUMUYECKHUX PEaKIHH,
JIa0. onbITHI: MPOTEKAIOLIUX C y9aCTUEM BOJIBI.
20. UccnenoBaHue MOBEPXHOCTHOTO Ionyuam 603mooicHocmy
HaTHKCHUS BOJBI. Hay4umscs: 00bEKTHBHO
21. PacTBOpeHHE NepMaHraHaTa OLIEHNBATh WH(POPMAIIHIO O
KaJus WM MEJHOTO Kyrmopoca B BEILECTBaX M XMMUYECKHX
Boze. 22. ['mapaTtamnms mporeccax, KpUTHIECKH
00e3BOXKEHHOI'0 cyibdaTa OTHOCHTHCSI K TICEBIOHAYIHOMH
memu (I1). 23. Usrortosienre undopmanuu,
THIICOBOTO OTIedaTKa. 24. HeoOpOCOBECTHOM peKiTaMe
O3HAKOMIIEHHE C KOJUIEKIINENR
OBITOBBIX (PIITBTPOB.
25. O3HaKOMIICHHE C COCTAaBOM
MMHEPAJIBHON BOZBI
33. | "'anoreusr: oOmas OO0mras xapaKTepUCTHUKA TaJIOTCHOB! Hayuamcsa: xapakrepu3oBaTthb PerynsitTuBHbie: [IposBnstor




XapaKTePUCTHUKA CTPOEHHE aTOMOB; TIPOCTHIE BEIIECTBA | CTPOEHUE MOJEKYJI FaJIOT€HOB, IInaHupyroT cBOM NEHCTBUS B CBSI3H C | SKOJIOTHUECKOE
1 OCHOBHBIE COEMHEHUS ranoreHoB, OITMCHIBATh (PU3NYECKHE U MOCTaBJIEHHOH 3a7jaueil ¥ yCIOBUSIMA | CO3HAHUE
ux cBoiicTBa. Kpatkue ceeneHus o XUMHUYECKHE CBOWCTBA €€ peleHus
xJope, 6pome, Grope u ioxe. TaJIOTEHOB Ha OCHOBE Ilo3naBaTenbHbIC:
[IpuMeHeHre rajJoreHoB U HaOIOeHMI 32 UX CraBst 1 GopMyITUPYIOT LIENU ’
HX COeTMHEHHI B HAPOIHOM MPEBpaILEHUMHU BO BPEMsI po0JIeMBI YpoKa
XO3SICTBE. JIEMOHCTPAIMOHHBIX OTBITOB, KoMMmyHuKaTHBHbBIE:
JdeMoHcTpanum: OOBSICHSATH 3aBUCUMOCTh CBOMCTB | AJIEKBATHO HCIIONB3YIOT peueBbIe
OO0pa3ubl rajJoreHoB — TaJIOT€HOB UX OT MOJIOKEHUS B cpencTBa st 3hheKTHBHOTO
NPOCTHIX BelecTB. BzauMoneiicTeue I[ICX5 I.U. Menneneesa, pelIeHUsT KOMMYHUKAaTUBHBIX 3a/1a4
TaJIOTEHOB C HATPUEM, aTFOMUHUEM. COCTaBJISITH (POPMYIIBI
BriTecHEeHHE XJIOpOM OpoMa MM Hofa | COCAMHEHHI rajIOreHOB | IO
U3 PacTBOPOB UX Coyel (dhopMmynam naBaTh Ha3BaHUS
COEZMHEHUSIM TaJOreHOB
Tonyuam eosmooicnocme
Hay4umvcs: OCO3HABaTh
HEOOXOAUMOCTb COOIIOIEHUS
IIPaBUJI SKOJIOTUYECKOM
6e30macHOCTH TIpU OOpaIIEeHIH C
rajoreHaMu
34. | Coennuenus OCHOBHBIE COCIMHEHHUSI TAJIOTE€HOB! Hayuamcsa: ycraHaBnuBath cBsi3b | PeryasiTuBHbIe: Bocnuranue
FAJIOFCHOB rajIoreHOBOJOPO/IbI, COTH MEKIY CBOMCTBAMH COSIMHEHUH | YUMTHIBAIOT MPaBHIIO B OTBETCTBEHHOI'O
raJIoreéHOBOJOPOIHBIX KUCIIOT. U UX IIPUMEHEHUEM, U3y4aTh IUIAHUPOBAHUH U KOHTPOJIE criocoda | OTHOLIEHUS K
JdemoncTpanuu: CBOICTBA COCIMHEHUN TaJIOT€HOB | PELICHUs HIpUpoE
OO0pa3upl TPUPOIHBIX B XO/I€ BBIIOJHEHUS IMo3HaBareJbHbIC: I1.23
COEIMHEHUI XJI0pa. 71a60paTOPHBIX OMBITOB , Hcnonp3yroT mouck HeoOXoauMoit
JIa6. ombIThI: Ionyuam 603mooicHocme nHGOpMALUH TS BHIIOTHEHUS
26. KauecTBeHHas peakuys Ha HAYy4UumbsCs. UCTIONb30BaTh y4eOHBIX 3aaHHI C HCIIOIb30BaHHEM
raJoreHH/I-HOHBI pHOOpETCHHBIE KOMIIETCHITNH y4eOHOM TUTEpaTyphl
TIPY BBITIOTHEHUH TIPOCKTHBIX KoMMyHuUKATHBHBIE:
paboT 1o N3yUCHUIO CBOUCTB U YYNUTHIBAIOT Pa3HbIE MHEHUS U
CIIO0cO00B TMOTYYEHHS U CTpeMSATCS K KOOPANHALUH
pacro3HaBaHusl COEAMHEHUN Ppa3JIMYHBIX MTO3ULUI B
raJoreHOB COTPYJHHIECTBE
35. IMpakTHueckas Perrenne skcriepuMeHTaNbHBIX 3a0ad | Hayuamca: oOpamatscs ¢ PerynsiTuBHbie: OBnaneHne
paGora Ned o Teme «lloarpynma rajJoreHoB» nabopaTopHsIM 00opynoBaHneM | OCyIIECTBIISIOT MOIMIATOBBII HaBBIKAMH IS
P W HarpeBaTeNbHBIMU IPHOOPAaMH | KOHTPOJIb IO PE3yIbTaTy MIPAaKTHYECKOH
CIICHHUC B COOTBETCTBHH C TIPaBHIaMHU JIeATEIbHOCTH
IKCIICPUMCHTAIBHBIX TEXHUKH OE30MacHOCTH, Io3naBaTeJbHbIE:

3agay 110 TCMC

ONHMCEIBAaTh XUMUYCCKHI

ITpoBOAST cpaBHEHUE U




«[Toxarpymmna JKCIICPUMEHT C TIOMOIIIBIO S3bIKa | KJIACCH(DUKAITHIO TI0 3aJaHHBIM
AJIOTEHOBY XHUMUH, Je’aTh BEIBOJBI 10 KPUTEPHIM
pe3yabTaTaM 3KCIICPUMEHTA. KoMMyHHKATHBHBIE:
Ionyuam eo3mooicHocme Haxopst obuiee perenne yaeOHoH
Hay4umsCs: 0CO3HaBaTh 3a1a4u
HEOOXOTUMOCTH COOJTFOICHHS
npaBui b u OT s coxpaHeHus
CBOCTO 37I0POBbS U
OKPYI)KAIOIIHNX
36. | Kuc JIOPOJT CrtpoeHue aToMa U aJIJIOTPOITHUS Hayuamcs:, PerynsiTuBHbie: Ctpemienue K
KHCJIOPOJIa; CBOMCTBA U IPUMCHEHHE | XapaKTepU30BaTh CTPOCHUE Pazmuyatrot croco0 u pe3ynbrat 3JI0pOBOMY 00pasy
€ro aJUTOTPOITHBIX MOTU(DHKAIIHH. MOJIEKYJIBI KHCII0pOZa, JIEUCTBUS JKU3HU
JIa6. onbITHI: COCTABJIATh XUMHUYUCCKHE IMo3naBaTeJbHbIE:
27. lony4yenue ypaBHEHHUS, XapaKTepU3yIOIIHe BriageroT o0mmM npuemMom penieHus
U pacro3HaBaHUE KUCIOpOaa XMUMHUYECKHE CBOHCTBA 3a1a4
KHCJIOPOJIa, O0BSCHSTH KomMMyHuKaTHBHBIE!
MPUMEHEHHUE aJUTOTPOITHBIX JloroBapuBarOTCsl O COBMECTHOM
Moau(pUKaAKK KHCIOpo/a, JIESITEIPHOCTH TI0J] PYKOBOJICTBOM
OIMCHIBATH JIAOOPATOPHEIE U yauTens
MIPOMBIIIJICHHBIE CIIOCOOBI
MOTYYEHHUS KUCITIOpO/a .
THonyuam eo3modarcHocms
Hay4umucs: TPaMOTHO
o0paraTbcs C BEMIeCTBaMU B
MOBCEIHEBHOM KU3HU
37. Cepa, ee (b]/lgplquKHe CtpoeHue aToma U aJIOTpoIus cepsl; | Hayuames:, PerynsituBHbie: DopMUPYIOT OCHOBBI
1 XUMHUYECKHE CBOHCTBA U MIPUMEHEHUE XapaKTepHu30BaTh CTPOCHUE Paznuuator criocob u pe3ynbpTart 9KOJIOTHYECKOTO
. POMOUYECKOH Cepbl. MOJIEKYNBI Cepbl OOBSICHITH JEHCTBUS MBITIIEHUS
CBOMCTBA JemMoncTpanuu: 3aBUCHMOCTH CBOMCTB cephl oT ee | Ilo3HaBaTeabHbIE:

BsaumoneiictBue cepsl

C METaJIaMH, BOIOPOJIOM U
KHCITOPOJIOM.

JIa6. ombITbI:

28. T'openue cepbl Ha BO3/LyXE U B
KHCIIOpPO/Ie

nonoxkenuns B [ICXD JI.N.
MeHneneeBa, COCTaBIATh
XUMHYECKHE YPaBHEHUS,
XapaKTePU3YIOIINEe XUMIIECKIE
CBOWCTBa Cepbl, OOBSICHATH
MIPUMEHEHNE aJUTOTPOITHBIX
MOIU(PHUKAIIANA CEPBI
Honyyam eo3modrcHocms
Hay4umucs: TPAMOTHO
o0paraTbcs C BEMeCTBAMHU B
IMOBCEIHEBHOM )KU3HU

Branetot o0mumM npueMoM peneHus
3aga4

KoMMyHHUKATHBHBIE:
JloroBapuBaroTcsi O COBMECTHOM
JIEATENLHOCTH, MIPUXO.IS K 00IIeMy
PpeLIeHII0




38. | CoenuHeHus cepbl Oxcwuner cepol (IV) u (VI); ux Hayuamcs:, PerynsiTuBHbie: DopMUPYIOT UHTEPEC
MOTy4YeHHUE, OIUCBIBATh CBOMCTBA YYuTHIBAIOT MPaBUIIO B K KOHKPETHOMY
CBOICTBA U IPUMEHEHUE COEZMHEHUI Ccephl, COCTaBIATh TUTAHUPOBAHWH U KOHTPOIIE CrIoco0a | XUMHYECKOMY
ypaBHEHUS pEaKIui, peleHns JJIEMEHTY, MTOUCK
COOTBETCTBYIOIIUX «LETIOUKE» Ilo3naBaTenbHbIC: JIOTIOJTHUTENBHOU
MpeBpalleHui Hcrionp3yroT Monuck HeoOX OIMOM nHpopManum 0 HeM.
TIonyuam 6o3mooicnocms WH(POPMALIUH [T BBITOTHCHHUS I1.27
Hay4umucs: TPOrHO3UPOBATH yueOHBIX 3aJJaHU C HCTIOIb30BAHHEM
XHUMHYECKHE CBOMCTBA BEILIECTB yueOHOM TUTEpaTyphI
Ha OCHOBE MX CBOMCTB U KomMMmyHuKaTuBHbBIE!
CTPOEHUS KonTtponupytor aeiictBue napTHepa
309. CepHast KUCJIOTa Kak CepHas KUCJIOTa KaK dJIEKTponuT u ee | Hayuamcs:, PerynasiTuBHbIC:
JIEKTPOIIAT H €€ COJIHA COIIH, MX MPHMEHEHHE B HAPOJHOM OIMUCHIBATh CBOICTBA CEPHOM Pagnw{a}m croco0 ¥ pe3yabTaT Crp.197
XO35UCTBE. KHUCJIOTBI, B XOJI€ MTPOBECACHUA JCHUCTBUS
JlemoHcTpanum: J1a00PaTOPHBIX OIBITOB , Ilo3naBaTenbHbIE:
OO6pa31ibpl IPUPOAHBIX MIPOBOJHTH KaUECTBEHHYIO Biiagetot o0mmm npuemMom peeHus
coenuHeHuit cepbl. OOpasbl peakiuo Ha cynbdat - HoH 3a1a4
BaXHEUIINX I HAPOIHOTO Tlonyuam eo3moorcnocmo KoMMyHuKaTHBHBIE:
X03s1icTBa CyIb(aToB. Hayuumuvcs: XapakTepu30BaTh JloroBapuparoTcsi 0 COBMECTHOMI
Jla0. onbIThI: 0ocoObIe CBOMCTBA JIESITETIPHOCTH, TIPUXOJAT K 001IeMy
29. CpoiicTBa pa30aBJICHHOI CEpHOIt KOHLEHTPUPOBAHHOM CEpHOU peLIeHUI0
KHCJIOTHI KHCIIOTHI
40. CepHaﬂ KHUCJIOTA KakK CepHas KHCIIOTa KaK OKHCITUTENb. Hayuamcsa :cocTaBisTh PerynsiTuBHbie: HcnbIThIBaIOT
OKHCIIUTETh. IIpomusBoncTBO cepHoit KUCTOTH U ee | ypaBHeHHs OBP ¢ ygactiem [InanupyroT cBOM NEUCTBUS B YyBCTBO I'OPJIOCTH 3a
O —— MIpUMEHEeHNe CEPHOMH KHCTOTEL, ONACHIBATH COOTBETCTBHH C IIOCTABIICHHO POCCHICKYIO HAYKY
yd . o0ITacTi TIPUMEHEHUs CEPHON 3a/maveil ¥ yCIOBUSAMH €€ peaTn3aiii
IIPUMEHEHUE CEPHOU KHCJIOTBI IlosHaBaTeJabHbIE:
KHCJIOTBI Tonyuam 6osmoodicnHocmo BrnaneroT obumM npreMoM perieHus
Hay4umuvcs.: TPUBOIAUTH 3amaq
MPHUMEPHI YPaBHEHHUH PeaKLuii, KomMmyHukaTuBHbBIE!
JIeKAILUX B OCHOBE KonTponupyror nefictBust naptaepa
TIPOM3BOJICTBA CEPHON KHUCIIOTHI
41. IMpakTHueckas Perrenue skcriepuMeHTaIbHBIX 3a0ad | Hayuamca: oOpamatscs ¢ PerynsiTuBHbie: YMeIoT yrpaBisiTh
paGora No5 o Teme «lloarpymma kuciopoga nmabopaTopHeIM 00opynoBaHueM | OCYIIECTBISIFOT MOIIATOBEII cBoei 3
Pemmerue W HarpeBaTeNbHBIMU IPHOOpPaAMH | KOHTPOJB IO PE3yNbTATy MTO3HABATEIEHON
B COOTBETCTBHH C TIPaBHIIAMHU JIESITETHHOCTEIO
OKCIIEpUMCEHTAIIBHBIX TEXHUKH GE30MacHOCTH, IlosHaBaTeJabHbIE:

3aaa4d 110 TEMC

ONHMCEIBAaTh XUMUYCCKHI

CTpOHT PCUCBOC BHICKA3bIBAHUC B




«[Toxarpymmna 9KCIIEPUMEHT C TIOMOIIBIO SI3bIKA | YCTHOW M MMUCbMEHHOU (opme
KHCIOPOIa» XHMUH, JIeJIaTh BEIBOILI 110 Crp. 259
pe3yJibTaTaM KCIIEpUMEHTA. KoMMmyHuKaTHBHbBIE:
THonyuam eo3mooicHocmo Y4YNUTHIBAIOT pa3HbIE MHEHUS U
HAay4umvcs: 0OCO3HABATH CTpEMSITCS K KOOPINHALIUH
HE00X0IMMOCTh COOJIIOJICHUS Pa3INYHBIX TO3UINH B
npaBun b u OT i coxpaHeHHst | COTPYIHUYECTBE
CBOETO 3/I0POBbS U
OKPY)KaIOIINX
42. | A30T U ero CBOICTBA CrtpoeHue aToMa U MOJIEKYJIbI a30Ta; Hayuamcs:, PerynsiTuBHbie: DopMUPYIOT UHTEPEC
CBOICTBA a30Ta KaK IPOCTOTr0 XapaKTepHU30BaTh CTPOCHHE [TnaHupyrOT CBOM NIEWCTBHS B CBSI3HM C | K KOHKPETHOMY
BEIllECTBa aToMa M MOJIEKYJIBl a30Ta, MOCTaBJICHHOM 3a/jaueil U YCIOBUAMHU | XUMHYECKOMY
OOBSICHATH 3aBUCUMOCTh CBOWCTB | €€ peleHus AIIEMEHTY
azoTa OT €ro MoJOKeHHs B Ilo3naBaTesabHBIE:
I[ICX5 I.U. Menneneena, CraBst u GopMyITUPYIOT LIENU 1
COCTaABJIATH XUMHUYCCKHC np06neM1)1 YpOKa
YpaBHEHHsI, XapaKTepH3YIOI1e KomMMyHuKaTHBHBIE!
XUMHUYECKHE CBOICTBA a30Ta Hcnone3yroT peueBblie cpecTBa Jis
Ionyuam 6o3mooicHoCcmb 3¢ dexTuBHOrO penieHus
HAy4umsCs: TPaMOTHO KOMMYHHUKATUBHBIX 337124
o0pariaTbcs ¢ BeIIeCTBaMU B
MOBCEIHEBHOM KU3HU
43. | AMMHAaK 4 ero AMMUax, CTpoeHue, CBOICTBa, Hayuamca: onvceiBath CBOMCTBa | PeryjsiTuBHbIE:
coenunenus. Comu nonyuenue u npuMenenue. Conu aMMMaKa B XOJI€ POBEAEHUS [Tnanupyrot cBou aeiictBus B cesizu ¢ | 11.29,30
aMMOHHS, UX CBOMCTBA U 71a60paTOPHBIX OIBITOB, [IOCTaBJICHHOW 3a/1aueil U yCIOBUSIMU
aMMOHNIA IIPUMEHEHHE. MPOBOJUTH KaYECTBEHHYIO ee pelIeHus
Jla6. onbITHI: PEaKINIO Ha HOH - aMMOHUS IMo3znaBaTenbHbIE:
30. M3y4yenue cBOWCTB aMMHaKa. Ionyuam 603mooicHocme CraBAaT 1 GOPMYIUPYIOT LETH U
31. Pacio3HaBaHue coiell aMMOHUS HAy4umsCs: IPUBOAUTD poOIeMbI YpOKa
MPHUMEPHI YPaBHEHHI PEeaKLUii, KommyHukaTuBHbIC:
JIeKAIUX B OCHOBE KonTponupyror nefictBust naptaepa
MPOMBIIIJIEHHBIX CIOCO00B
TIOJIYYCHHSI aMMHUaKa
44. | Okcuasl a30Ta Oxkcumet azora(ll) u (1V) Hayuamcs:, PeryasTuBHbIE:

OITMCHIBATh CBOMCTBA
COCIUHEHUH a30Ta, COCTABIIATh
YpaBHEHUS pEaKLUi,
COOTBETCTBYIOIIHNX «IETIOUKE»
MpEBpaLLCHUN

Honyyam eo3moacHocmy

YUuTBIBAIOT NPaBUIIO B
TUTAHUPOBAHHUHU M KOHTPOJIE crrocoda
pemeHns

ITo3naBaTenbHbBIE:

Hcnonp3yroT monuck HeoOX oauMoit
WHPOPMAIINH [T BEITIOTHCHHAS




Haydyumbspcs. MPOrHO3UPOBATH
XHMUYECKHE CBOMCTBA BCIICCTB

Y4EeOHBIX 3aJ[aHHH C HCTIOTb30BAHHEM
yueOHOM JTUTepaTyphl

Ha OCHOBE X CBOICTB U KoMMmyHuKkaTHBHBIC!
CTPOEHUS KonTtponupyror aelicTBue napTHepa
45. | A30oTHAs KUCJIOTA KaK A30OTHas KUCIIOTa KaK IEKTPONnT, ee | Hayuamces:, PerynsiTuBHbie:
IIEKTPOJIHT, €& CBOICTBa ¥ IPUMEHEHHE. OIUCBIBATh CBOMCTBA a30THOU Pa%ﬂI/I‘-IaIOT croco0 ¥ pe3yabTaT
JdeMoHcTpanuu: KHCJIOTBI, B XOJI€ ITPOBEICHUS JIeUCTBHS
TPUMCHCHHC 06 i OOpaTOpHBIX ONBITOB IHo3naBarenbHbIE:
pas3ibl BAYKHEHIINX nabopaTop O3HaBaTeJl e:
JUIS HApOJIHOT'O X03siiicTBa HUTpATOB. | [lonyuam 6o3modcHOCHb Brianetor o0mmm npuemMom peneHus
JIad. onbITHI: HAyuumuvcs’. COCTaBIISTh 3a7a4
32. CroticTBa «IIETIOYKW» MPEBpAILEHUH 10 KomMMmyHuKaTuBHbBIE!
pa30aBiIeHHON a30THOW KUCIOTHI a3ory JloroBapusaroTcst 0 COBMECTHOM
JIeSTENLHOCTD, IPUXOJIAT K 00IIEMY
pemeHnIo
46. | A30oTHAS KUCJIOTAa KaK A30THas KMCIIOTa KaK OKMCIIMTENb. Hayuamcs : cocTaBnaTh PeryasiTuBHbIC:
OKHCITHTEND, €6 HuTpaThl 1 HUTPUTHI, POOJIEMa UX ypaBHenus OBP ¢ ygactuem [InaHupyroT CBOM NEHCTBHUS B
COACpIKaAHUA B C/X MPOAYKIINH. a30THOU KUCJIOTBI, IPUMEHATH COOTBETCTBHHM C ITOCTABJIEHHOMN
ToTyHeHne A3oTHbIE y00peHUs COJIM a30THON KUCIIOTHI B 3a/1aueil U yCIOBUSIMU €€ peai3alum
JeMoHcTpanum: MPAaKTUYECKOM NEATENbHOCTH, Ilo3HaBaTenbHbIE:
BiaumoneiictBue IIPOBOANTH KaUECTBEHHYIO Biianetot o0mmm npuemMom pereHus
KOHLEHTPUPOBAHHOM a30THOM peakLuIO Ha HUTPAT - UOH 3a7a4
KHCJIOTBI C MEZBIO. Ionyuam 6o3mooicHoCmb KoMMyHuKaTHBHBIE:
JIab. onbIThI: HAY4UumbCs. XapakTepu30BaTh KonTtponupyrot aeficTBus nmaptHepa
33. BzaumopeiictBue 0co0bIe CBOWCTBA
KOHLIEHTPUPOBAHHOM a30THOMI KOHLEHTPUPOBAHHOM a30THOM
KHCIIOTBI C MEJIbIO KUCIIOTBI
47. q)oc(bop_ CtpoeHune aToMa U aJJIOTPONHUS Hayuamca: PerynsiTuBHbie: DopMUpPYIOT UHTEPEC
CoenrHeHus ¢ocdopa, ceoiicTa 6enoro u XapaKTepHU30BaTh CTPOCHHE [TnaHupyYIOT CBOM IEWCTBHS B CBSI3H C | K KOHKPETHOMY
I KpacHoro ¢ocdopa, ux npuMeHerne. | aroma ochopa, 0OOBICHITH MIOCTaBJICHHOH 3a7aueil ¥ YCIOBISMH | XUMHUYECKOMY
bocdopa. Tlonsrue o OCHOBHBIE COSTUHEHUS: OKCH]T 3aBUCHMOCTH CBOHCTB (hochopa ee pemeHus JJIEMEHTY, TTOUCK
(ocdopubix docdopa (V) u opropocdopnas kuc- | ot ero nonoxkenus B [ICXD [I.U. | TosnaBaTeabHbIe: JIOTIONTHUTENBHON
yI0OpeHusx nota, ¢pochatsr. DocdopHbie MemnneneeBa, COCTaBIATh CraBar 1 GopMyIHPYIOT TN U uH(popMaILIHH O HEM.

ymoOpeHus.

JdemoncTpaumn:

OO0pas3iel TPUPOITHBIX
coeauHeHM hocdopa. O6pa3Is!
BaXXHEHIINX U1 HAPOTHOTO
X03stiAcTBa (PochaToB.

JIab. onbIThI:

XMMHYECKHE ypaBHEHHUS,
XapaKTepPHU3YIOIINe XUMUIECKUE
CBOICTBA a30Ta

B PE3y/bTaTe MPOBEACHUA
11a00paTOPHBIX OIBITOB,
MPOBOJUTH Ka9ECTBEHHYIO
peaknuio Ha gocdaTt - HoH

poOIEeMBI ypoKa
KommyHukaTuBHbIE:
AJIEKBaTHO HCIIONB3YIOT PEUCBHIC
cpenctBa it 3PPEKTHBHOTO
penIeHusI KOMMYHUKaTHBHBIX 337124




34. Topenue gocdopa Ha BO3AyXE U B
KHCIIOPO/IE.
35. PacrioznaBanue Qocdaros

Tonyuam 603mM0#cHOCHb
HAyuumoCsi. ONKCHIBATH
(bu3HYeCKHe U XUMHUYCCKUE
TPOIIECCHI, SIBISFOLINAECS YaCThIO
KPYroBOpOTA BEIIECTB B
npupose

48. | Yruepon CtpoeHue aToMa U aJJIOTPONUs Hayuamca: xapakTepu3oBathb PerynsituBHbIe: DopMUPYIOT HHTEPEC
yriepoja, CBOWCTBa €ro CTPOEHHUE aTOMa yrieposa, Paznuyaror cnoco6 u pe3ynbTar K KOHKPETHOMY
Moan(pUKaIUi U UX IPUMEHEHHE. OOBSICHSATH 3aBUCUMOCTb CBOMCTB | JIEHCTBUSA XUMHYECKOMY
JdeMoHcTpanum: yriepoa OT €ro MOJOXKEHUS B Ilo3naBaTenbHbIC: 3JIEMEHTY, MTOUCK
ITornoieHue yriieM pacTBOPEHHBIX [ICX3 JI.1. Menneneena, BrnanmeroT o0umM nprueMoM pelieHnst | TOMOTHUTEIBHOMN
BEIIIECTB WJIM ra3oB. BoccTaHOBNIEHHE | COCTaBIATH XMMUYECKHE 3a/1a4 UH(OPMALIIH O HEM.
Me/IM U3 €€ OKCHA YTJIEM. ypaBHEHHUS, XapaKTepU3yIOIIHe KomMMyHuKaTHBHBIE!
JIab. onbIThI: XMMHUUYECKHE CBOMCTBA yriepoaa | JloroBapuBaroTcsi O COBMECTHOM
36. ['openue yriisi B KUCIOPOAE Tlonyuam eo3modscHocms JIESITEILHOCTH 0] PYKOBOJICTBOM
Hay4umvCcs. ONHCHIBATh yUUTeNs
(usnueckre 1 XUMHYECKUe
MIPOLIECCHI, SBIISIOIINECS YaCThIO
KpPYyroBOpOTa BEILIECTB B
pUpose
49. | Oxcupasl yriepoaa Oxcunsr yrnepona (I1) u (IV), ux Hayuamecs:, PeryasiTuBHbIE: DopMUpPYIOT yMEHHE
CBOWCTBA U NIPUMEHEHUE OIMCHIBATh CBOMCTBA OKCHJOB Y4YUTBIBAIOT IPaBUIIO B HCIONB30BaTh 3HAHUSA
yIiepoma, COCTaBIIsATh TUIAHMPOBAHUH U KOHTpOJIE criocoba | B ObITY
YpaBHEHUS PEAKLUH, pelieHus
COOTBETCTBYIOIIHNX «IETIOUKE» Ilo3naBaTenbHbIE:
[IPEBPALLEHUN . IPOBOIUTH Hcnonb3yroT MoucK HeoOX OIMOi
Ka4yeCTBEHHYIO PEAKIIHIO 110 nH(popManuK 1151 BHITIOTHEHHS
pacro3HaBaHUIO YIIIEKHUCIOTO yueOHBIX 3aJJaHU C HCTIOIb30BAHHEM
rasa y4eOHOI TUTepaTypsl
Tonyuam so3zmoorcnocmo KommyHukaTuBHbIC:
Hay4umuCs: TPOTHO3UPOBATH Kontponmpyrot neticteue
XUMHYECKHE CBOHMCTBA BEIIIECTB
Ha OCHOBE MX CBOMCTB U
CTPOCHUS
50. | YrogpHas KUCJIOTA U YromnpHas xkucnora. Conu yroapHOH Hayuamcs: PerynsiTuBHbie: DopMUPYIOT YMEHHUSA

€€ COJIH.
KecTkocTh BOIBI U
CITOCOOBI €€
yCTpaHEHUS

KHCITOTHI: KaJIBIIUT, CO/Ia, ITOTAIIl, UX
3HAYCHHE U PUPOJIC U KUIHH
YEeJI0BEKA.

JKecTkocTh BOABI M CITIOCOOBI €€
YCTpaHEHWUSL.

JIaBaTh OMPEIEICHUS MOHITHAM
«GKECTKOCTH BOJIBD ,0NHCHIBATH
CBOICTBA YrOJIbHOW KHUCIOTHI,
COCTaBJISITh YPAaBHEHUSI PEAKIHH,
COOTBETCTBYIOUIMX «LETOYKE»

Paznngaror crioco6 u pe3ynpTart
IEUCTBUS

ITo3naBaTenbHbBIE:

Brnageror o0mmM IpueMoM perreHus
3a7a4

HCIIONB30BaTh 3HAHUS
B OBITY




JdemoncTpauuu:

OOG6pa31bl MPUPOIHBIX COCTUHEHU I
yriepoaa. O0pasisl BaXXHEHIIIAX TS
HAPOIHOTO XO03HCTBa KapOOHATOB.
JIad. onbITHI:

37. TlomyyeHue yroiabHON KHCIOTHI U
u3ydeHue ee cBoictB. 39. [lepexon
KapOOHATOB B THIPOKApOOHATHL

38. Paznoxkenue rugpokapOoHara

NpeBpAaIlIeHNH , COCTaBIISTH
Ha3BaHUs COJIEH yroIbHON
KHCIIOTHI,

MPOBOJIUTH KaYECTBEHHYIO
peakuio Ha KapOoHaT - HOH
THonyuam 603mo2cHOCb
HAy4umbCsa. MPOTHO3UPOBATh
XMMHYECKHE CBOMCTBA BEIIECTB
Ha OCHOBE MX CBOICTB U

KoMMmyHuKaTHBHBIC!
JloroBapuBaroTcs 0 COBMECTHOU
JIEATENIbHOCTH, TIPUXOIAT K 00IIEMY
PpELIEHUIO

HaTpHUs CTPOEHHS
51. erMHHf/'I CrpoeHue aToMa KpeMHHus, Hayuamcs:, PerynsiTuBHbie: DopMupyroT
KPUCTAIITMUECKUN KpEMHUH, ero XapaKTepU30BaTh CTPOCHUE AJIEKBaTHO BOCIIPUHUMAIOT UHTEpeca K
CBOMCTBA U IPUMEHECHUE aToMa KpeMHHUsI, OOBSICHITh MPEITI0KEHNS U OLEHKY YUHUTENS U KOHKPETHOMY
3aBHCUMOCTh CBOMCTB KpEMHUA OIHOKJIAaCCHHUKOB XI/IMI/I'—I@CKOMy
ot ero nonoxenud B [ICXD JI.LU. | I[lo3naBaTeqbHbIE: 3JIEMEHTY, ITOUCK
MeHpeneeBa, COCTaBIATh Bri6upatot Hanbonee 3p(heKTUBHBIE | JOMOJHUTENEHON
XMUMHUYECKHE ypaBHEHUS, CIIOCOOBI PEIIeHHs 3a/1ay, uH(pOpPMAIUK O HEM.
XapaKTepU3YIONINe XUMUYECKHE | KOHTPOIHMPYIOT M OL[CHUBAIOT
CBOWCTBa KPEMHUS MIpOIIeCC M Pe3ybTaT AeSTENbHOCTH
THonyuam eo3moarcHocms KoMMyHuKAaTHBHBIE:
Hay4umucs: TPaMOTHO JloroBapuBaroTCs O pacnpenencHun
o0pariaTbcs C BEIeCTBaMU B (hyHKIMI 1 polieil B COBMECTHOM
MTOBCEIHEBHON JKU3HU JIeSITETbHOCTH
52. | CoenMHEHUs KPEMHUS Oxcun kpemuus (IV), ero mpuponnsie | Hayuames:, PeryasiTuBHbIE:
pazHoBUIHOCTH. CHUIIUKATHL. OIMMCHIBATh CBOICTBA OKCHIA YUHTHIBAIOT MPaBUIO B
3HaueHHe COeAMHEHNH KPEeMHHUS B KpPEMHHS, COCTAaBIISTh YPaBHEHUsI | TUIAHUPOBAHWHU M KOHTPOJIE crrocoda
JKUBOU U HEXXUBOW IIPUPOJIE. peakuuii, COOTBETCTBYIOLINX pelieHus
JeMoHCTpanuu: «IIETIOUKE)» MPEBPALLECHU . IMo3HaBaTenbHBbIE:
OO6pa3IIsl IPUPOAHBIX COeTUHEHUH MIPOBOJHUTH KAYECTBEHHYIO Hcnonp3yroT mouck HeoOX oauMoit
KpEMHHSL. PeakIio Ha CHJINKAT - HOH uH(pOopMAaLUK 1S BHITIOTHEHHS
JIa6. onbIThHI: Tonyuam sozmoorcnocmo y4eOHBIX 3aJJaHUi C UCTIOIb30BaHIEM
40. TlonyueHre KPEMHUEBOM KUCIIOThI | HAYYUMbCs: IPOTHO3UPOBATH y4eOHOI TUTepaTypsl
U U3YYEHHUE €€ CBOWCTB XUMUYECKHE CBOICTBA BEIIECTB KommyHukaTuBHbIE:
Ha OCHOBE MX CBOWCTB U YUuTBIBaIOT pa3HbIE MHEHUS U
CTpOCHUS CTpeMSTCS K KOOPIUHAIINN
Pa3JIMYHBIX MMO3ULUI B
COTPYIHUIECTBE
53. | Cunmukartaasg IlonsiTHE O CHIIMKATHOMR Hayuamcsa: npakTuueckomy PerynsituBHbie: DopMUpyIOT
IPOMBIIIICHHOCTh MpOMBITIeHHOCTH. CTEKII0, IIEMEHT, TIPUMEHEHHUIO COSMHEHIHA Pasnmugator criocod u pe3ynbrat MTOHUMAaHHe

KepaMuKa.

KPEMHUS

neicTBHS

0COOEHHOCTEN KU3HU




JdemoncTpaumn: Tonyuam eo3modcnocme Ilo3naBarenbHbIE: U TPY/a B YCIOBUSIX
OO0pa3sIsl CTeKIIa, KEPaAMUKH, IIEMEHTA | HaYy4umbCsi: IPOTHO3UPOBATH BrnaneroT oOmmmM nprieMoM peieHuss | nHGOpMaTA3aIuu
XUMUYECKHE CBOICTBA BEIIECTB 3aja4 obmecTBa
Ha OCHOBE MX CBOMCTB U KomMMmyHukaTuBHbIE:
CTpOEHUS JloroBapuBaroTcsi 0 COBMECTHOM
JIeSITENIbHOCTH MO/ PYKOBOJICTBOM
YUUTETS
54. | lIpakTHyeckas Iony4yenue, coOupanue u Hayuamcs: obpamatscs ¢ PerynsiTuBHbie: OsnajseHue
pabora Ne6 pacro3HaBaHue nabopaTopHbIM 00opynoBaHueM | OCYIIECTBIISIFOT MOIIArOBBII HaBBIKaMH JJIs1
ul razoB W HarpeBaTelIbHBIMU MPUOOpPAMH | KOHTPOJIB MO PE3yIbTaTy MPaKTUIECKON
OJIy4eHHC, B COOTBETCTBUU C MPaBUIAMHU JIeSITENbHOCTH
cobupaHue u TEXHHUKH 0E30MacHOCTH, IMo3HaBaTeabHBIE: Crp.262
pacCiio3HaBaHUEC ra3oB ONUCHIBATH XUMHUYECKUI CTposT peueBoe BbICKa3bIBaHUE B
HKCTIEPUMEHT C TIOMOIIIBIO SI3bIKa | YCTHOW M NMChbMEHHOH (opme
XUMUH, JINIaTh BHIBOJIBI 11O KomMMyHuKaTHBHBIE!
pe3ym>TaTaM OKCIICpUMEHTA. Y4YUTBIBAIOT PasHbIC MHCHUSA U
Tlonyuam eo3modarcHocme CTPEMSITCS K KOOPIUHAITUN
Hay4umvCcs: OCO3HABATh Pa3IMYHBIX TO3UIIUH B
HEOOXOIUMOCTE COOJIFOIEHUS COTPYIHUYECTBE
npasuwi Tbu OT mua
COXpAHEHHSI CBOETO 3/I0POBbS U
OKP Y KaIOIMIUX
55. | O0o01IeHue mo Teme Hayuamca: o006mate 3HaHus 1 | PerynasituBHbIe: Beipaxkarot
«HeMeTaibi» MPEACTABIATh UX CXEM, TaOJHII, BHocsat HeoOxoiiIMbIe KOPPEKTHBEI B | aIeKBAaTHOE
TIpe3eHTaINH JISHCTBHUE TIOCIIE €T0 3aBEePICHNS Ha | TIOHMMAaHHUE IPUINH
OCHOBE €r0 y4eTa CIelTaHHbIX ycrexa 1 Heycrexa
ouIMboK yueOHOM
Ilo3naBaTenbHbIE: JIeSITeTFHOCTU
CtposT peueBoe BhICKa3bIBaHUE B
YCTHOM U IHCBMEHHOI (popme
KoMMyHuUKATHBHBIE:
Koppektupyror neicrBust
56. KonTpoabHasn KoHTpons npeaMeTHBIX U Hayuamcsa: npumeHsTh PerynsiTuBHBIE: OCYIIECTBISIOT [IposBisitoT
padora Ne3 o Teme METaNpeIMETHBIX YIeOHBIX ISHCTBUN | TONyYeHHBIC 3HAHUS 1 TIOIIATOBBIN W UTOTOBBIN KOHTPOIH OTBETCTBEHHOCTH 32
o Teme «HemeTarmien chopMHpOBaHHBIC YMEHHS IS IO PE3YNIbTaTy PE3yABTATHI

«HemeTamie»

petnreHns yaeOHbIX 3a71a4

IHo3naBarenbHbIe:

CTPOSIT pedeBO€E BHICKA3bIBAHHUE B
YCTHOM ¥ THCBMEHHOH (popme
KoMMyHUKATHBHBIE. YIUTHIBAIOT
pa3Hble MHEHHS M CTPEMSATCS K




KOOP/IMHAIIMK Pa3IMYHBIX MMO3UIMH B
COTPYIHHIECTBE

Tema 5. O6001IeHHEe 3HAHNI 0 XUMMHU 32 Kypc 0CHOBHOM mKoJbl. [logroroBka k nrorosoii arrecranuu (F'MA) (104.)

57. HepI/IO JIMYECKUNA ITepnoauueckuii 3akoH u Hayuamcs: 06001math PerynsiTuBHbie: [IposBrstoT
3aKOH U ITepnoauueckas cucrema HH(POPMAIIUIO TI0 TEME B BHIC [TnanupyroT cBOU NEUCTBUS B OTBETCTBCHHOCTH 32
Tepromueckas XUMUYECKHX DJIEMEHTOB } CXEM, BBIMIOJHATH TECTOBBIC COOTBETCTBAM C NMOCTABIICHHOM pe3ynbTar

. Y. MenneneeBa. ®uzndeckuit 3aJ[aHUS 3ajlaueil ¥ yCIIOBUSIMU €€ peann3aiun I1.36
cucremMa CMBICIT TIOPSIZIKOBOTO HOMEpa IMo3naBaTenbHbIE: CTABST
)1. W. Menneneesa B 3JIEMEHTa, HOMEPOB Neproaa u 1 QOpMYIUPYIOT LEH U ITPOoOIIeMbI
CBETE TCOPHH TPYIIIIBL YpOKa; OCO3HaHHO U MPOU3BOJIBLHO
CTPOCHHS aToMa CTPOSIT B YCTHON M MTUCBMEHHON
hopme
KomMMyHuKaTHBHBIE:
Bnagenue MoHonorn4yeckom u
JTHAJIOTHYECKON (hopMaMHu peuu

58. 3aKOHOMepHOCTI/I 3aKOHOMEPHOCTH Hayuamcs : 0600maTh PeryisiTuBHbBIC: CTp.267

M3MEHEHUs CBOMCTB W3MEHEHUS CBOMCTB 2JIEMEHTOB U UX uH(popMaLuIo 10 TeMe B BUJIE Paznuyator crioco0 u pe3ynbrat
COCAMHEHUH B MepUoIax M IPYMIax B | CXEM, BBIIOJIHITH TECTOBYIO JIeHCTBUS

SJICMCHTOB fI ux CBETE MPECTAaBICHUN O CTPOCHUH pabory, IMo3HaBaTenbHbIE:

COCJIMHCHUN B ATOMOB DJIEMEHTOB. 3HAYEHHE BrazieroT oOIIMM TIPHEMOM pelIeHHS

nepuoaax u rpymmax IIepuoguueckoro 3akoHa 3a71a4

B CBETE KoMMyHuKAaTHBHBIE:

IIPEACTABICHHIT O JloroBapuBaroTcsi 0 COBMECTHOM

JIESITETFHOCTH 107 PYKOBOJICTBOM

CTPOCHHU aTOMOB yauTens

SJIEMEHTOB. 3HAUECHUE

[Tepuoanueckoro

3dKOHa

59. | Bunapsl XUMHYECKUX Bupl XuMHU4YeCcKuX CBSI3€U U THIIBI Hayuamcsa: 060o0mats PerynsituBHbie: 11.37

CBSI3eH M THUIIBI KPUCTAJUTHIECKUX PEIIETOK. MHPOPMAIIIO TI0 TEME B BHIE Pasnmugatot criocod u pe3ynbrat
B3auMocBs3b CTPOEHUS U CBOMCTB TaOIUIIBI, BHITIOHATE TECTOBYIO IEUCTBUS
KpUCTAILTHHCCKIX BEIIIECTB paboty IMo3HaBaTenbHbIE:
PCIICTOK. BrameroT o0IyM IPHEMOM PEIIEHUS
Bzaumocssi3b 3a1a4
CTPOEHHUS U KommyHukaTuBHbIE:
CBOICTB BEIECTB KonTponupyrot neiictBust napuepa
60. KJIaCCI/I(I)I/IKaI_II/IH Knaccudukarms XuMrnaecKux Hayuamca: o6o0mats PeryasiTuBHbIE: I1.37,38

XUMHWYCCKUX peaKuHﬁ

peaxnuii Mo pa3IMIHBIM NPU3HAKAM
(4McI0 M cocTaB pearupyommx 1

WHPOPMAIIIIO TI0 TEME B BHIE
CXEM, BBITIOJIHATH TECTOBEIC

Pasnmugator criocod u pe3ynbrat
neicTBHS




110 pa3INYHbIM

00pa3yrOUINXCsl BEIECTB; HAJTMYHE
TpaHUIBI pa3zena ¢as;

3aJaHus

ITo3naBaTenbLHBIE:
Btanetor o0mmM npueMoM peneHust

IIPU3HAKAM. y
TeTu10BoH 3((eKT; n3MEHEHHEe 3a1a4
CTETeHeW OKUCIIEHNS aTOMOB; KoMMyHHKATHBHBIE:
HCTIOIB30BaHUE KaTaIH3aTopa; JloroBapuBarOTCs O COBMECTHOM
HATIPaBJICHUE TIPOTCKAHUS). JIESITETPHOCTH T10J] PYKOBOJICTBOM
YUUTENS
1. KODOCTEL CKOpOCTh XUMHYECKUX PEeaKIUil 1 Hayuamcsa: 00001maTth PeryasitTuBHbIE: HMeroT 11e10cTHOE
P P p 2% Y
XUMHYECKHX PEaKIUil (hakTOpBI, BIUAIONINEC HA HEe WH(POPMAIIUIO TI0 TEME B BHIC Pazmuyatot crocod u pe3ynbrat MHUPOBO33PEHUE,
CXEM, BBIITOJHSITH TECTOBYIO JIEHCTBUS COOTBETCTBYIOIIEE
paboty IMo3HaBaTeabHbIE: COBPEMECHHOMY
BrageroT o0mmM npueMoM pelieHus | ypOBHIO pa3BUTHS
3a1a4 HaYKH
KomMMyHuKaTHBHBIE!
KoHTponupyIoT eiicTBUS napTHEpa
62. | Knaccubuxammus IIpocThie U CIIOXKHBIE BEIICCTBA. Hayuamcs: 0600maTh 11.41
1T
HeOpFaHI/I‘IeCKI/IX MeTtanibl 1 HEMETAJIBI , COCTaB, I/IH(bOpMa[H/IIO 10 TCME€ B BUC
KiaccuuKanys CXEM, BBIIIOJHSTH TECTOBYIO
BCIIICCTB
paboty
% OO0111I€e XUMHYECKHE CBOMCTBA Hayuamcs: 06001marth PeryasiTuBHbIe:
. BOMCTBa Ly M
HEOPraHHYECKHX OKCHJIOB U TUJIPOKCHIIOB (OCHOBaHMH, | MH(pOPMAIMIO TI0 TEME B BHJIC Paznuyator crioco0 u pe3ynbrat 11.42
KHCITOT, aM()OTEpHBIX THAPOKCHIIOB), | CXEM, BBIMOIHSITH TECTOBYIO JEHCTBUS
BCIICCTB
comu B cBete TO/1 paboty Ilo3naBaTenbHbIE:
Bianetot o0mmm npuemMom pereHus
3a7a4
KoMMyHuUKATHBHBIE:
KonTtponupyrot aeficTBus mapTHepa
64. | [ eHeTHYECKHE I'eneTrIUecKue psAABI METaIIA, Hayuamca: o6o0mats PeryasiTuBHbIE: Ctp.306 - 307
PSLIBI METAILTA, HEMeTaJla | MEepexXoIHOro MeTajia MHPOPMAIIIIO TI0 TEME B BHIE PaEJII/I‘{aIOT Coco0 u pe3ylbTaT
CXEM, BBIITOJHSTH TECTOBYIO JEHCTBUS
HEMCETaliila U
paboty IMo3HaBaTenbHBbIE:
nEPEXOAHOT0 MCTallila Brageror o0ImIiM IpHEMOM PEIIEHHUS
3a/1a4
KommyHukaTuBHbIE:
KoHnTponupyroT neicTBusi napTHEpa
65. | Tpenunr- TpeHuHr- TeCTHPOBAHHE O PeryissTHBHbIE: Bripaxaror
BapuanTam ' MA npouuisix JeT u Paznngaror crioco6 u pe3ynpTart aJIEKBATHOE

TECTUPOBAHHUE 110
Bapuantam ['A

JIEMOBEPCUH

IEUCTBUS
Ilo3naBaTenbHbBIE:

TIOHMUMAaHUE MPUINH
yC1iexa 1 HCYCIICXa




MPOLUIBIX JICT U Bianeror oOumm nprieMoM perieHust | yaeOHou
JIEMOBEPCHH 3a1a4 JIeSITebHOCTU
KoMMmyHuKkaTHBHBIC!
KonTtponupyror aelicTBus naptHepa
66. | KonTpoabHas TectupoBaHue N0 BapuaHTaM Hayuamca: npumeHsTh PeryasiTuBHBIE: OCYIIECTBIIAIOT
paGora Ned I'MA nemoBepcun [IOJIyYEHHBIC 3HAHUA U MOIArOBBII U UTOTOBBIM KOHTPOJb
Pemrernme TUA c(OpMHUpPOBAHHBIE YMEHUS JUIS IO PE3YJIbTaTy
penieHust y4eOHbIX 3a/1a4 Ilo3naBaTenbHbIC:
CTPOSIT peyeBOe BHICKA3hIBAHKE B
YCTHOI U TIMCBMEHHOH (hopme
KoMMmyHuKaTHBHbBIE:
DopMynUPYIOT COOCTBEHHOE MHEHHE
1 TIO3UIHIO
67 | Pesepm
- [ToBTOpEeHUE
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