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PABOYAS ITPOTPAMMA 110 XUMHH 9 KJI. ITO ®I'OC ( k yueonuky O.C. I'abpuensina)
IosicHuTeNbHASA 3aIIHICKA

Pabouast mporpamma a1 9 kinacca o01eo0pa3oBaTeNbHbIX YUPEKACHUN
(6a30BBIl YPOBEHB).
PaGouyas mporpamma COCTaBlIeHa B COOTBETCTBHM ¢ TpeOoBaHUsAMHU DenepalabHOr0 rocyJapcTBEHHOIO 00pa30BaTEeIbHOIO CTAaHAApTa OCHOBHOI'O 0OOIIEro o0pa3oBaHUS BTOPOTO
nokoneHus, IlpuMepHON mporpaMMbel OCHOBHOTO o00miero oOpa3oBaHWs MO XMMHUH U aBTopckod [Iporpammel kypca xummm s 8-9 kimaccoB 00mieoOpa3oBaTeNbHBIX
yupexaennii(6a3zossrit yposens) O.C. ['abpuensaa (2012roxa). Hactosmas mporpamma yauTsIBaeT pekoMeHaamu [IpuMepHoi mporpaMMbl TT0 XMMHH JJ11 OCHOBHOM IITKOJIBI.

PabGouass nmporpaMMa Mo XHMMHH: KOHKPETH3HMPYeT MoJIoKeHUs PyHIaMEHTaIbHOTO SIpa COAEpXKaHUs OOY4YEeHUs XMMHH C YYE€TOM MEXIIPEIMETHBIX CBs3eH yueOHBIX
IIPEAIMETOB ECTECTBEHHO-HAYYHOTO IWKJIA; OIPENEIseT MOCIEN0BaTeNbHOCTh U3YUCHHS SANHHIL COJAECpP)KaHUs O0ydEeHUsI XUMHUU M (OpPMHUpPOBaHUS (Pa3sBUTHA) OOMNX y4eOHBIX M
cneuuduIecKnx NpeIMEeTHBIX YMEHHH; TaéT OPUEHTHPOBOYHOE paclpe/esieHne yueOHOro BpeMEHH 110 pas3jieNiaM U TeMaM Kypca B MOJaJIbHOCTH «HE MEHEe).

CopeprkaHue MporpaMMBbl HalIpaBJIeHO HAa OCBOCHME 3HAHWH M Ha OBJIAJICHHE YMEHUAMH Ha 0a30BOM YpOBHE, UTO COOTBEeTCTBYeT OOpa3oBaTensHON mporpaMmMe mkoisl. OHa
BKJIFOUAET BCE TEMBI, NIPEAYCMOTPEHHBIE (helepaTbHBIM IOCYAAPCTBEHHBIM 00pa30BaTebHBIM CTAHAAPTOM OCHOBHOTO 00IIero oOpa3oBaHUs MO XMMHUHM U aBTOPCKOM MpOrpamMMOn
y4eOHOTOo Kypca.

IMporpamma Kypca «XuUMHN» TOCTPOCHAa HA OCHOBE CIMPAIbHOM MOJENH, NpeIXycCMaTpHBAIOIIEH IMOCTENEHHOE pa3sBUTHE M YITyOJCHHE TEOPETHUECKMX IPEJCTaBICHHH MNpH
JMHEHHOM O3HAaKOMJICHHH C SMIMPUYECKUM MaTepuaioMB mpeaMeTrax ecTeCTBEHHO-MAaTeMaTH4YeCKOro ILMKJIA BEAyIIyI0 pOJb HrpaeT II03HAaBaTENbHAS NEATEIbHOCTh |

COOTBETCTBYIOIIUE eil TT03HaBaTeIbHBIC yqe6H1)1e I[CﬁCTBI/IH. B ¢BsA3M ¢ 3TUM OCHOBHBIMH neJasiMmu 06y'{em»m XHMHUH B OCHOBHOM IITKOJIC SBJISIOTCS:

1) ¢dopmupoBanue y oOydaromMXcs yMEHHsS BUAETh W IOHMMAaTh LIEHHOCTh OOpa30BaHMs, 3HAYMMOCTh XMMHUYECKOTO 3HAHUS JUIl Ka)KJOro 4YeJOBeKa HE3aBHCHUMO OT €ro
podeCCHOHANBHON NeATeNIbHOCTH; YMEHHS pa3inyaTh (akThl W OLEHKH, CPaBHUBATh OIICHOYHBIE BBIBOJBI, BHJETh MX CBSI3b C KPUTEPHAMH OLIEHOK U CBS3b KPUTEPHEB C
OnpeneIeHHON CUCTEMOIT LEHHOCTEH, (dopMyIIMpoBaThH u 000CHOBBIBATH COOCTBEHHYIO HO3ULUIO;
2) ¢dopMupoBaHue y OOYyYalOIIMXCS LIEJIOCTHOTO IIPEACTAaBICHUS O MUPE M POJIM XMMUHU B CO3JaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHUpa; YMEHHS OOBSCHSITH
OOBEKTHI W TMPOIECCHl OKPYJKaromel IeHCTBUTENPHOCTH — MPHUPOIHOH, COIMAIbHOH, KyJIbTYPHOHW, TEXHWYECKOH CpeIsl, MCHOIB3Yd UISI 3TOTO XHUMHYECKHE 3HAHHS;
3) npuoOpereHHe OOYYAIONUMHCS OIBITa PAa3HOOOPA3HOW JEATENbHOCTH, IMO3HAHWS W CAMOIO3HAHWS, KIIOYEBHIX HABBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEH), HMMEIOIINX
YHHBEpCAIbHOE 3HAYCHUE IJISI PA3IWYHBIX BUAOB ACATCIBHOCTH: PEIICHMs NpOOJIeM, MPUHATHS PELICHHUH, MOWCKA, aHanu3a M 00paboTku mHGOpManun, KOMMYHHKaTHBHBIX
HaBBIKOB, HABBIKOB U3MEPEHUH, COTPYTHUYECTBA, 0€30I1aCHOr0 0OpaIeHus C BELIECTBAMH B IOBCEIHEBHON JKU3HH.

3agauyamMu u3yveHns y4eO0HOro npeamMera « XumMus» B 9 kinacce SABISIOTCS:

y‘leﬁHLIe: Q)opanOBaHMe CHCTEMBI XUMHMYECKHMX 3HAHUI KaK KOMIIOHCHTa GCTGCTBCHHOHay‘IHOﬁ KapTHUHBI MUpa



pa3BHMBalOIMe: Pa3BUTHE JIMYHOCTH OOYYAIOIIMXCS, MX HHTEIUIEKTYalbHOE M HPAaBCTBEHHOE COBEPIICHCTBOBAHWE, ()OPMHUPOBAHHE y HUX T'yMaHUCTHYECKHX OTHOIICHHH H
HKOJIOTUYECKH 11eJIECO00Pa3HOro NOBEACHHS B OBITY U B TPYAOBOH NESTEILHOCTH;

BOCIUTATe/IbHbIE: (OPMUPOBaHHE yMEHHMH Oe3omacHOro oOpalleHHs C BELIECTBAMH, HCIOJIB3YEMBIMH B IIOBCEJIHEBHOHW >XHM3HH; BBIPAaOOTKAa IOHMUMaHHA OOIIECTBEHHOM
MOTPEOHOCTH B Pa3BUTUH XMMUH, a TakKe POPMHUPOBAHNE OTHOLICHUS K XUMHH KaK K BO3MOYKHOM 00J1acTh OyayIuei mpakTHYeCKOH AesTeIbHOCTH.

O0mas xapakTepucTHKa y4e0HOro mpeaMeTa « XHMHUS»

B cootBerctBnu ¢ denepaabHBIM rOCyIapCTBEHHBIM 00pa30BATENbHBIM CTAHAAPTOM OCHOBHOTO OOIIET0 OOpa3oBaHUS y4allWecs JOJDKHBI OBJIAJETh TaKHMMHU MO3HABAaTEIbHBIMH
y4eOHBIMH IECHCTBHSAMH, KaK yMEHHE (OPMYyIHPOBATh HPOOJIEMy M THIIOTE3y, CTaBUTh LM M 33Ja4M, CTPOWUTH IUIAHBI JOCTHDKCHUS LENCH M PElIeHHs] MOCTaBJICHHBIX 3ajad,
IIPOBOANTD HKCIIEPUMEHT 1 Ha €TO OCHOBE JIETIaTh BHIBOABI M YMO3AKITIOUECHHSI, IPEJICTABIATh UX U OTCTaNBaTh

CBOIO TOYKY 3peHHsA. Kpome 3Toro, ydammecs AOJDKHBI OBIAAeTh NPHEMaMHM, CBS3aHHBIMH C ONpPENCIICHWEM IOHATHH: OrpaHWYMBATh HX, ONKCHIBATh, XapaKTepH30BATh H
cpaBHuBaTh. ClieI0OBAaTENIbHO, NMPU HM3yYEHWH XMMHUHM B OCHOBHOW IIKOJIE ydYallHWecs MOJDKHBI OBJIaAeTh y4eOHBIMH JCHCTBUSAMH, MO3BOJISIOIIMUMH MM JOCTHYb JINYHOCTHBIX,
MPEAMETHBIX U METAIIPEAMETHBIX 00pa30BaTENIbHBIX PE3yIbTATOB.

[Mpennaraemas mporpamMMa Mo XMMUHU PAaCKphIBaeT BKJIaJ] Y4eOHOTO MpeaMeTra B JOCTHKEHHE 1iejIell OCHOBHOIO 00IIero o0pa3oBaHus M OIpeelisieT BaXKHEHIINE colepKaTelbHbIe

JIMHUU TpEAMETA:

BEeIIECTBO — 3HaHHUA (6] COCTaBC u CTpOCHUUN BCIICCTB, ux BaKHEHIITHX (bHBI/I‘IeCKI/IX n XUMHYCCKUX CBOﬁCTBaX, OHOJIOTHYECKOM ,I[eﬁCTBPIPI;

* XHUMHYECKasi peaKkuus — 3HaHUuA 00 YCIOBHAX, B KOTOPBLIX TMPOABIAOTCA XHUMHYCCKUC CBOICTBa BCIICCTB, croco0ax yHpaBjJaeHuss XUMHUYCCKUMH TIIpOoLHEeCCaMu;
NPpUMEHEHNE BEIIEeCTB — 3HAHWUA W OIIBIT HpaKTH‘IeCKOfI ACATCIIBHOCTU C BCHICCTBAMU, KOTOPBIC HauboJiee YacTo yHOTpe6J’I$[IOTC$[ B HOBCGZ[HeBHOﬁ JKU3HH, IIUPOKO
HCHOJIb3YHOTCA B MPOMBIINIJICHHOCTH, CCJIbCKOM XOSXﬁCTBe, Ha TPAHCIIOPTE,

* I3BIK XUMHMHM — CHCTEMA BAKHEHUIINX MNOHATUH XUMHUU U TEPMHUHOB, B KOTOPBIX OHU OIMUCBIBAIOTCA, HOMCHKJIATYpa HCOPTAaHUYCCKHUX BEIICCTB, T. €. UX HAa3BaHUA (B TOM YHCJIC N
TPUBHAIBHBIC), XUMHYECKHE (DOPMYJIIBI M YPaBHEHHS, a TAKXKe MIPaBHiIa MepeBo/ia HH(OPMAIHH C €CTECTBEHHOTO S3bIKa Ha S3BIK XMMHHU B 00paTHO.

[Tpu ot6ope conmepxannsl, KOHKPETHIUPYIOUIETO MIPOTPaMMy, YIUTBIBAIOCH, YTO Mepe]] oOumM 00pa3oBaHHEeM HE CTOWT 3afada Mpo(heCCHOHATBHOMN MOATOTOBKH 00ydJalomuxcs. ITo
OMPEJIeTINIIO TIOCTPOSHHE Kypca Kak OOILIeKYJbTYPHOIO, HAIpaBIICHHOTO, MPeXJae Bcero Ha (OpMHUpOBaHHME M Pa3BUTHE HHTEpECa K H3YyYCHHUIO XUMHH. YUTeHAa OCHOBHAs
0COOEHHOCTH MOJJPOCTKOBOTO BO3pacTa — Havallo Mepexo/ia OT JAETCTBA K B3POCIOCTH, KOTOPBIA XapaKTepu3yeTcst pa3BUTHEM ITO3HABATEIbHON cepsbl.

Ha srame ocHOBHOrO 001Iero cpeaHero oOpa3oBaHUs NMPOMCXOAUT BKJIIOUEHHE OOydarolmMXcs B MPOEKTHYIO M HCCIENOBATENbCKYIO JIESITEIbHOCTh, OCHOBY KOTOPOH COCTaBIISIOT
TaKUe yHHMBEpCallbHble yueOHBbIC ACHCTBUS, KaK yMEHHE BHAETh IPOOJEMBI, CTaBUTh BOIPOCHI, KJIACCH(UIMPOBATh, HAOIIOAATh, NPOBOAUTH SKCIEPHMEHT, JENaTh BBIBOABI H
YMO3aKJIIOYEHHsI, OOBSACHATD, JOKa3bIBaTh, 3aLMINATE CBOM HIEH, AABATh ONpeAesieHNs NOHATHAM. Cloa e OTHOCSTCS NMPUEMBI, CXOIHBIE C ONPEACIICHUEM ITOHATHIL: OIMCaHue,

XapaKTepUCTHKA, pa3bsICHEHUE, CPaBHEHHE, pasimdeHne. DopMupoBaHHe 3THX YHUBEPCAIbHBIX YUeOHBIX ASHCTBII HAUMHACTCS €M B HA4YaJIbHOM IITKOJIE, a B KypCce XHUMUHU



OCHOBHOHM IIKOJIBI NPOMCXOANT MX Pa3BUTHE W COBEPIICHCTBOBAHHME. B CBA3M C 3TUM pe3epBHBIC Yachl IUTAHUPYETCS HCIOIb30BaTh Ha ()OPMUPOBAHWE W PA3BUTHE yMEHHH

MIPOEKTHOM U MCCIIE0BATENILCKON eI TEIbHOCTH, YMEHHE BUJIETh IPOOJIEMBL, IeJIaTh BBIBO/IBI M YMO3AKIIIOUEHHS.

MecTo yueOHOr0 npeMeTa B y4eOHOM IJIaHe

OCOOEHHOCTBIO  COZIEpKaHUsI Kypca «XHMHs» SBISIIOTCA TO, 4TO B Oa3ucHOM ydyeOHOM (0Opa3oBaresibHOM) IUIAHE STOT NPEIMET MOSBISETCS IMOCIEIHUM B Py H3yYeHHs

C€CTCCTBCHHOHAYYHBIX JUCHUIIJIUH. I[aHHa)I HeO6XOI[I/IMOCTI> OCBOCHUA O6'I))ICHHCTC51 TCM, 4YTO UIIKOJBbHHUKH JOJIXKHBI O6Ha[[aTI) HE TOJIBKO OIPCACICHHBIM 3alacoM

NIPEABAPUTEIBHBIX ECTECTBEHHOHAYYHBIX 3HAHUM, HO W JOCTATOYHO XOPOIIO Pa3BUTHIM aOCTPAKTHBIM MBIIIICHHEM. YYAIIUMHCSH Y)K€ HAKOIUICHBI 3HAHHS II0 CMEKHBIM

JTUCLUITIMHAM [IUKJIa: OMoJIornH, GU3NKH, MaTeMaTHKH, reorpadun, chOpMUPOBATINCH YMEHUS aHATTM3UPOBATh, BECTH HAOIIOACHHS, CPABHUBATH OOBEKTHI HAOMIOCHUSL.

B cooTBeTcTBHM C y4eOHBIM ITAHOM Ha M3y4€HHE XUMHHU B 9 Kiacce OTBOAMTCS 2 4aca B Hezento, 70 4acoB B Tofl, IPU HOPMATUBHOM MPOJIODKUTEIFHOCTH y4eOHOTO rona 35

y4eOHBIX Helenb. B cOOTBETCTBUH O CIOXKMBIIEHCS MPAKTUKON OPraHU3aIlMH OCHOBHOTO 00IIero oOpa3oBaHus B 00pa30BaTEIbHBIX yUPEXKICHUSIX 001IIero 00pa3oBaHus peaabHas

MPOJIOSDKUTENFHOCTD Y4eOHOT0 I'ofla MEHbIIIe HOPMAaTUBHOM M cocTaBiisieT 34 yueOHble Hefenu. TakuM oOpa3om, BpeMsl, BblielsieMoe pabouiMu yueOHbIMU TUIaHAMHU Ha M3Yy4eHHE

XMMHH B 9 KJIacce Ha NpakTHKe paBHO 68 dacam.

C y4e€ToM Hen30eXHBIX MOTeph Y4eOHOI0 BPEMEHH, BBI3BIBAEMBIX PA3IMYHBIMU OOBEKTUBHBIMH NPUYMHAMH, 2 TaKXKe HEOOXOIMMOCTH BBIJICIICHHS JIOTIOJIHNUTEIBHOTO BPEMEHH Ha

N3y4YeHUE OTIEIbHBIX BOIPOCOB Kypca XMMUH MPOTrpaMMOil IpeycMOTpeH OOJIBIIoi 00beM Pe3epBHOTO BpPEMEHH -6 YacoB.

[Tporpammoii mpeycMOTpEHO NMpOBEICHNUE:

KOHTPOJBHBIX paboT — 4,

MPaKTUYEeCKHUX padoT — 6 Jacos.

Cpok peanu3anuy IporpaMMBbl — OAWH YIeOHBIH ToI.

DopMBbI, METO/IBI H CPEACTBA 00y4eHHUsI, TEXHOJOTHH

B JAHHOM KJIacC€ BEAYIIMMU METOAAMU 06yquI/m MPEAMETY SABJIAKOTCA: 06’[)5[CHI/IT€J'[BHO-HHH}OCTpaTHBHBIﬁ )5 perO)IyKTPIBHBIﬁ, XOTA UCIOJB3YETCA U YJaCTUYHO-TIOUCKOBLIN. Ha

YPOKax HCIIOJIb3YIOTCSI QJIEMEHTHI CIEAYIOINX TEXHOJIOTHI: TJMYHOCTHO -OpUEHTHPOBAaHHOE 00ydeHue, 00yueHne ¢ npuMeHeHrueM onopHeix cxeMm, UKT, npoekTHas 1esTenbHOCTb.
Hcnonw3ytores cienyromue GopMbl 00ydeHUs: y4eOHBbIE 3aHSTHS, 3KCKypCHH, HaOJIIOAEHUS, OIBITHI, SKCIIEPUMEHTHI, paboTa ¢ y4eOHOW M JOMOIHHUTENLHOMN JIUTEpaTypoi,

aHaJ M3, MOHHUTOPHHI, HCCIelNoBaTelbckasi pabora, mnpe3eHTanus. OnpenesieHHOE MECTO B OBJIJICHMH JAaHHBIM KypCOM OTBOJHTCS CaMOCTOSITENBHOH paboTe: MOATOTOBKA

TBOPUYECKHX paboT, cooOIeHnH, pedepaTos.

DopMbI NPOMEKYTOUHOI U UTOTOBOM aTTeCTAIIUN

ITpomexyTouHas aTTecTanys MPOBOJUTCS B (hopme:

- TECTOB;

-KOHTPOJIbHBIX



- CaMOCTOSTENBHBIX padoT;

- IPAKTUYECKHUX;

- TBOPYECKUX padoT.

VYuyamuecs IpoxXoaaT UTOrOBYIo arTecTanuio — B Buge [MA.

OOyuenne Bepérca no yueOHuky O.C.I'abpuensH «Xumus 9 Kiaccy», KOTOPBIH COCTaBJISIET €IUHYIO JHMHHIO y4eOHHMKOB, COOTBETCTBYET (peaepajbHOMY TroCyJapCTBEHHOTO
00pa3oBaTeNIbHOTO CTaHAAPTa BTOPOTO MOKOJICHHST 0a30BOT0O YPOBHA M peann3yeT aBTopckyto nporpammy O.C.I'abpuenstaa( 2012r.)

OTtian4uTenbHbIEe 0CO0CHHOCTH Padoyeil MPorpaMMbl U AaBTOPCKOI

OCHOBHOE COZIepKaHNE aBTOPCKOM MOJIHOCTHIO HAIILUIO OTPaXKEHHE B JTaHHOW pabouei mporpaMme.

B pabouyio mporpammy 1o XMMHH BHECEHBI M3MEHEHUS TI0 CPAaBHEHHUIO C aBTOPCKOI: M3 pe3epBa nodasieHo 1 gac Ha «Metamis» n gobasneH lyac Ha [Ipaktukym 1 «CBoiicTBa
METaJIOB ¥ MX coeuHeHni». OCHOBHOE OTJIMUUE JAaHHOW paboueil mporpaMMbl OT aBTOPCKOM COCTOUT B TOM, YTO B aBTOPCKOW MpOrpamMMe NPaKTU4eCKUe PadOoThI CrpyIITUPOBaHbI
B OJIOKHM - XMMUYECKHE PAKTHKYMBbI, KOTOPBIE IIPOBOJISITCS MOCIIe N3YyUYSHUS] HECKOJIBKHX Pa3JielioB, a B paboyell mporpaMMe 3TH XKe MPaKTHYECKUe paboThl JAI0TCS NOCIIE H3YyUeHHs
KOHKPETHON TeMBl. JTO MO3BOJIIET JIyUIlle 3aKPENUTh TEOPETHUECKUI MaTepHal Ha MPaKTUKE U MPOBEPUTH MPAKTHUECKHE YMEHHS M HAaBBIKM HEIOCPEICTBEHHO IO JaHHON TeMe.
YroObl IPOBECTH MPAKTUYECKYIO PabOTy 10 KOTJa-TO W3y4YEHHOH Teme, TpeOyeTcs NONOIHUTENbHOE BpeMsl Ul MOBTOPEHHS TEOPETHYECKUX OCHOB, YTO MCKIIOYAETCS B JIAHHOW

paboueii mporpaMme.

KosnyecTBo 4acoB B aBTOPCKOM .
Pazpnen KosnyecTBo yacoB B padoueii nporpamme
nporpamMmme
1. Beemenme. OOmas XapakTepUCTHKa XUMHYECKHUX 3JIEMEHTOB M XHMHUYECKUX
peakuuii. Ilepuonnueckuii 3akoH u Ilepuonnueckas cucteMa XUMUYECKUX 3JIEMEHTOB 10 10
JI.1.MenneneeBa
2 .Meraibl 14 14 +1 +2+1
3.IIpaktukym 1 «CBoicTBa METAIIJIOB ¥ HX COCTUHEHUI» 2 -
4.HemeTasutsl 25 25+3
5. Ipaktuky™m 2 «CBOHCTBA HEMETAIIIOB U UX COECAMHEHHI» 3 i}
6.000011eHe 3HAHNI TT0 XUMUH 32 KypC OCHOBHOM mikoubl. [ToarotoBka k I'A.
10 10

Pezeps

P 6 4




Hroro:
70 70

Pe3yabTaTam ocBOeHMsI Kypca XUMHH
ITpn n3yueHnn XMMUHM B OCHOBHOI IIKOJIE 00ECTIEYNBACTCS TOCTHKEHUE JTHIHOCTHBIX, METAPEIMETHBIX U IPEAMETHBIX PE3YIbTaTOB.

JIN4HOCTHBIE:

® B IICHHOCTHO-OPHCHTAIIMOHHON c(hepe — UyBCTBO FOPAOCTH 33 POCCUHCKYIO XMMUYECKYIO HAYKY, TYMaHU3M, OTHOIICHUE K TPYIY, IIEJICYCTPEMICHHOCTD;

e (opMHpOBaHKE ICHHOCTH 3I0POBOT0 M OE30MACHOTO 00pa3a KU3HU; YCBOCHHUE MPABIII HHIUBHIYaJHHOTO M KOJUICKTHBHOTO 0E30MAaCHOTO TIOBEACHUS B UPE3BBIYAMHBIX
CUTYyalUAX, YTPOKAIOIMIMX KU3HU U 3J0POBBIO JIIOJEH;

® B TPYIOBOIi chepe — rOTOBHOCTH K OCO3HAHHOMY BEIOOPY HalbHEWIe 00pa3oBaTeIbHON TPACKTOPHUH;

® B II03HABaTEIHHOH (KOTHUTHBHOM, MHTEIUICKTYaIbHOI) chepe — yMEHHE YIPaBIsATh CBOCH MO3HABATEIEHON ACATEIEHOCTHIO.

e  (opMHPOBAHNE OCHOB IKOJIOTHUECKOH KYIbTYpPhI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOTO MBIIIJICHUS, PA3BUTHE OTIBITA IKOJIOTHYECKU
OpUEHTHPOBAHHOH pe(IIEKCUBHO-OIICHOYHOH 1 MPAKTUYECKOH JeATENIEHOCTH B XKU3HCHHBIX CHTYAIUsIX;

e MeTanpeameTHble:yMeHNe CaMOCTOATE/IbHO ONpesensiTb e/ CBoero obyyeHus, CTaBuTb U GopMyIMpoBaTh 415 ceba HOBble 33434M B y4ébe 1 no3HaBaTe/IbHOM

0eATeNnbHOCTU, pa3BnBaTb MOTUBbI U UHTEPECDHI CBOEW NO3HaBaTeNbHON AeATEeNbHOCTH;

® yYMEHHE CaMOCTOSITEIBHO TIAaHUPOBATh MYTH JOCTIKCHHUS [IeJIeH, B TOM YHCIIe allbTepHATHBHBIC, OCO3HAHHO BBIOMpATh HanOoee 3(pPEKTHBHBIC CIIOCOOBI PEICHUS YIeOHBIX
Y NIO3HaBaTeJIbHBIX 33]1a4;

® yMEHHE COOTHOCHTH CBOM JCHCTBHUS C IUIAHUPYEMBIMH Pe3yJbTaTaMH, OCYIIECTBIATH KOHTPOJIb CBOCH IEATENHHOCTH B IPOILECCE MOCTIKEHUS pe3ylbTaTa, ONpeAeisaTh
CHoco0bI IEHCTBHH B paMKax IPEJUIOKEHHBIX YCIOBHH 1 TpeOOBaHUH, KOPPEKTUPOBATH CBOM JACHCTBHS B COOTBETCTBUH C M3MEHSIONIEHCS CUTYalnei;

® yMEHHE OLICHMBATh NPAaBUJILHOCTH BBIMOJIHEHNUS yUeOHOH 3a/1aui, COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHHS;

® BIIaJICHHE OCHOBAMH CAaMOKOHTPOJIS, CAMOOICHKH, IPUHATHS PEIICHUH M OCYIIECTBICHUS OCO3HAHHOTO BEIOOPA B yueOHOW M MO3HABATEIILHOM JIEITEITLHOCTH;

e yMEHHE ONpEeHCNATh IOHSATHA, CO3/aBaTh OOOOIIEHUS, YCTaHABIMBATH AHAIOTHUH, KIACCH(HUIMPOBATh, CAMOCTOSTEIHHO BBIOMPATh OCHOBAHUS W KPHUTECPHH IS
KJIaccu(UKAIUH, YCTAHABIMBATE MTPUYMHHO-CIECICTBEHHBIC CBSI3H, CTPOUTH JIOTHUECKOE PACCYXICHHE, yMO3aKIoUeHHe (MHAYKTUBHOE, NEAYKTHBHOE W TI0 aHAJOTHH) U
JIEJIaTh BBIBOJIBL;

® yMEHHE CO3/1aBaTh, IPUMECHITh U MPEOOPA30BHIBATH 3HAKH U CHMBOJIBI, MOJICIIM M CXEMBI JUIS PEIICHUS YYCOHBIX U TIO3HABATEIBHBIX 33]1a4;

® YMCHUC OPraHU30BLIBATH yqe6ﬂoe COTPYAHUYECCTBO U COBMECTHYIO ACATCIBLHOCTL C YUUTCIICM U CBECPCTHUKAMMU; pa60TaTL WHIAUBUAYAJIbHO U B I'pyIIe: HAXOAUTb 0611166




pelIeHne U pa3pemarb KOHGINKTH HA OCHOBE COTTIACOBAHMS MO3UIMH U y4ETa HHTEPECOB; (GOPMYINPOBATh, ApTYMEHTHPOBATh  OTCTaNBAaTh CBOE MHEHHUE;
® YMCHHE OCO3HAHHO MCIIOJIb30BATH PEUCBBIE CPEACTBA B COOTBETCTBHH C 33a4eii KOMMYHHKAIMHN JUTA BBIPAXKEHUSI CBOMX YyBCTB, MBICJICH U MOTPEOHOCTEH; IITAHUPOBAHUS 1

PeryJsiuu CBOEH NEATEIbHOCTH; BIaICHUE YCTHOM U MUCbMEHHOM PEUbI0, MOHOJIOTHYECKOW KOHTEKCTHOM PEeYbIo;

e (hopMHpOBaHHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHII;
e (QopmupOBaHHE W Pa3BUTHE IKOJOTHMYECKOTO MBIIUICHUS, YMEHHE MPUMEHSTh €r0 B MO3HABaTEIFHONW, KOMMYHHUKATHBHOM, COIMAIbHON MpPaKTUKE W MPO(ecCHOHATFHON
OpHUEHTAIUH.
IIpeamerHsble:
1.B no3naBartebHOIi cepe:
® 1aBaTh ONpEACICHHUS U3YICHHBIX MMOHATHH: «XUMUICCKUHN SJIEMEHT», «aTOM», KHOH», KMOJICKYJIa», KIIPOCTHIC U CIIOKHBIC BEIIECTBA», «BEIIECTBOY, «XUMITYECKas popMyIia,
«OTHOCHTENbHAs aTOMHAasi Maccay, «OTHOCUTEIbHAsA MOJIEKYJIIpHAs Maccay, «BaJEHTHOCTHY, «CTEIIEHb OKUCICHU», «KPUCTAIIIMYECKas PEIIeTKa», « OKCHUABDY, «KUCIOTHD),
«OCHOBaHHA», «COIMM», «aM(OTEPHOCTH», «UHIUKATOP», «IMEPUOTUUECKHUH 3aKOH», «IepHOANYEcKas TabINIa», «HU30TOMBD»Y, «XUMHYECKass CBA3BY,
«3JIEKTPOOTPHULATEIIEHOCTEY, «XUMHUECKasl PEaKIUs», «XUMHUYECKOE YpaBHEHHE», «TEHETHYEeCKas CBS3b», «OKHUCIECHHE», «BOCCTAHOBICHMEY, <«(JIEKTPOIUTHYECKAs
JUCCOIMAITHS, «CKOPOCTh XUMHUECKON PEaKIIUI;
® OMCaTb AEMOHCTPAIMOHHBIC U CAMOCTOATEIILHO MPOBEACHHBIC XUMUYECKUC DKCIICPUMCHTHI;
® ONMCHIBAThH M Pa3IuyaTh U3yUYECHHBIE KJIACChl HEOPraHMUECKUX COETUHEHU, IPOCTHIE U CIIOKHBIE BEILIECTBA, XUMUUYECKUE PEaKLIUU;
® KIacCU(PHUIIMPOBATH U3YUCHHBIC OOBEKTHI U SIBJICHUS,
® JCJaTh BBIBOAbBI M YMO3AKIHOYCHHUA U3 Ha6J'I}O]leHI/II\/’I, N3YYCHHBIX XUMHYCCKUX SaKOHOMepHOCTeﬁ, IIPOTHO3UPOBATH CBOIiCTBa HCU3YUCHHBIX BCUICCTB IO AHAJIOTHUH CO
CBOMCTBaMH U3YUYECHHBIX;
® CTPYKTYypUPOBATh U3yYCHHBII MaTeprall 1 XUMHICCKYIO HHPOPMAIUIO, TOTYYCHHYIO U3 JPYTUX UCTOYHUKOB,
® MOJETMPOBATh CTPOSHUE aTOMOB 3JIEMEHTOB 1-3 1epro10B, CTPOCHUE MMPOCTHIX MOJIEKYJ;
2.BueHHOCTHO — OPUEHTAIMOHHOI cdepe:
® aHATM3MPOBATh M OLICHMBATH MOCIIEACTBHSA ISl OKpYXKatomiel cpebl OBITOBOH M IPON3BOJICTBEHHO €A TeIbHOCTH YeJIOBEKa, CBSI3aHHOHU C IIepepaboTKOIl BEIIECTB;
3. B TpynoBoii cdepe:
® [IPOBOAUTH XMMHUUYECKUH HKCIIEPUMEHT;

4. B cdepe 0e301aCHOCTH KU3HEAEATEIHLHOCTH:



® OKa3bIBaTh MCPBYIO MMOMOILb IPHU OTPABJICHUAX, OKOIraX U APYTUX TpaBMax, CBSI3aHHBIX C BEIICCTBAMU U J'Ia60paTOpHLIM OGOpy)IOBaHI/IeM.

TemaTn4yeckoe IJIAaHUPOBAHUE yqeﬁﬂoro MartrepuaJia

Ne HazBanwue rimaBel KomndgecTBo [IpakTuueckue KonTponbusie
TJIaBBI 4acoB paboThI paboThI
Beenenne. OO01mast xapakTepucTHKa 6 Nel

XUMHUUYECKUX 3JIEMEHTOB U
XUMHUYECKUX peaKiuil.
Ilepuoguueckuii 3aK0H U
[lepuoauueckas cucrema
XUMHUUYECKUX 3JIEMEHTOB

.. Mennenecepa
1. Meramisl 18 Nel-3 Ne2
3. Hemeramist 28 No4-6 No3
5. O0001IEeHNEe 3HAHNN 110 XUMUU 3a 10 Ne4
KypcC OCHOBHOH 1KoJbl. ITonroroska
k THA.
6. Pezeps 2

Uroro 68 6 4




OcHoOBHoOe coep:kaHue Kypca
BBegenne. O0uiasi XxapakTepuCTUKA XUMHUYECKHX 3JIEMEHTOB U xumuyeckux peakuuii. Ilepuoguueckuii 3akon u Ilepuoguyeckas cucrema
xumudyeckux djemenToB . U. Menaeiaeea (10 u)

XapakTepucTuKa 3JeMeHTa 1o ero nonoxenuto B Ilepuoaudeckoit cucreMe xumudeckux snementoB . M. MenneneeBa. CBoWCTBa OKCHIIOB, KUCJIOT, OCHOBAaHUI U COJieil B cBeTe
TEOPUH DIICKTPOJUTHUCCKOW JUCCOIUAIIMUA W OKHUCJICHHUSA-BOCCTAHOBJICHUS. [IOHATHE O MEPEXOMHBIX 3MeMeHTax. AMGOTEpHOCTh. ['@HETHUYSCKHUIl PsIl MEPEXOJHOTO SJIEMCHTA.
Ilepuoanueckuii 3axkoH u [lepuoanueckas cucrema xumudeckux anemeHToB /. M. MenneneeBa. Xumudeckasi opraHu3alys >KMBON U HEXKUBOU MPUPObl. XUMUYECKUN COCTaB spa,
MaHTHU U 3€MHOH KOpBL. XMMHYECKHE AJIEMEHTHI B KJIETKaX JKUBBIX OPTaHU3MOB. Makpo- U MUKpodJieMeHTEL. O000meHrne CBeIeHI 0 XUMIUeCKuX peaknmsix. Kimaccnpukarms
XIMHAYECKUX PEAKIUNA MO0 Pa3IHMIHBIM MPHU3HAKAM: «UUCIO M COCTaB PEarHpYIOMNX W OOpa3yIOIINXCS BEIIECTBY», «TEIUIOBOW A(PQEKT», «HAIPaBICHUEY, «NU3MEHEHHE CTENCHEN
OKHUCIICHHS 3JIEMEHTOB, 00pa3yOINX pearupyrolne BEmecTBay, «(hazay, «UCHOIb30BaHNE KaTann3aTopay. [IOHATHE 0 CKOPOCTH XHUMHUYECKOH peakunu. DakTopsl, BIUSIOIIAEC Ha
CKOpPOCTh XUMHUYECKnX peaknunii. Katanmzarops! u katanus. UHrHOUTOPEL. AHTHOKCHIAHTHI.

JdemoncTpanuu.

Paznuunsie hopmer Tadbmuiml [. Y. MenaeneeBa. Moaenu aToMOB 3JieMeHTOB 1—3-ro meproaoB. Mojenb CTPOCHHUsS 3eMHOTO miapa (IOMepevHbIi pa3pes). 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakiMy OT MPHUPOJIbI PEarupyomUX BEHIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMU OT KOHIIGHTPAIIMH PEarupyIoUIuX BEHIECTB. 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakly OT TUIOIAIN CONMPUKOCHOBEHHS PEArUPYIOMINX BEUIECTB (CKUTSIINKA CIOK»). 3aBUCHMOCTh CKOPOCTH XUMHUUECKON PEakKly OT TeMIIEPaTyphl pearupyronmx
BemiecTB. [ OMOTEHHEBIN U TeTepOTreHHbIH KaTann3bl. @epMeHTaTHBHBIHN KaTtanu3. THruoupoBaHue.

JlaGopaTopHblie ONBITHI.

1. IonydyeHue ruapokcuaa LMHKAa W HCCIENOBaHUE €ro cBOMCTB. 2.MoaenupoBanue noctpoeHust [lepuoguueckoil cucreMbl xumuueckux snemeHToB . M. Menneneesa. 3.
3amMereHue xene3oM Meau B pactBope cynbdarta menu (II). 4. 3aBUCHMOCTh CKOPOCTH XMMHYECKOW PeakIHy OT NMPHPOJIBI PEarHpyONINX BEIIECTB HA MPUMEPE B3aHMMOACHCTBUS
KHCIIOT ¢ METAIIJIAMH.

5. 3aBUCUMOCTBH CKOPOCTH XMMHYECKOH peaKIMK OT KOHIIEHTPAIMK PearupyIoNIiuX BEIIeCTB Ha MPUMEPE B3aUMOICHCTBHS IIMHKA C COJISTHOM KMCJIOTOW Pa3IMyHON KOHIIEHTPAIIUH.

6. 3aBHUCHMOCTh CKOPOCTH XMMHYECKOW pPEaKIMH OT IUIOIMAN CONPUKOCHOBEHUS PEarvpyroliux BEmEecTB. 7. MOJEIUPOBAHUE KHIIAIIETO CIOs». 8. 3aBUCUMOCTH CKOPOCTH
XMUMHUYECKON peakiuu OT TEeMIIepaTyphl PEearnpyIONIMX BEIISCTB Ha MpuMepe B3amMmojneicTBUs okcuma Meau (II) ¢ pacTBopoM cepHOI KUCIOTHI pa3iHMYHON TeMIepaTypsl. 9.
Pasnoxenne mepokcuaa Bojgopona ¢ momomibo okcuga Mapranma (IV) m karamaser. 10. OOHapyXeHHE KaTana3bl B HEKOTOPHIX MHUIIEBHIX mponykrax. 11. MHrubupoBanwue
B3aUMOJICHCTBUS KUCIIOT C METANIaMU YPOTPOIIHOM.

IIpeqMeTHBIE pe3yJIbTaThl 00yYeHHUS

VYyuammiics 10J1KeH ymems:

HCTIONB30BaTh IPU XapaKTEPHCTUKE MPEBPANICHUN BEIIECTB MOHATHS: «XHUMHUYECKas PEaKIHsD», «PEaKIUN COCIUHEHHS», «PEaKINU Pa3JIOKCHUD), «PEakii 0OMeHa», «PeaKInu

3aMCIICHUA», «PCaAKIIUN HCﬁTpaHHSaHHH>>, «OK30TCPMHUUYCCKUE PCAKIUN», «OHIAOTCPMHUYCCKHUEC PCAKIIUN)), ((06paTI/IMLIC peakuum», ((HeO6paTI/IMBIC peakuum», «OKHCIUTECIIBHO-



BOCCTAHOBHTEINIFHBIE PEAKIINN, KTOMOTCHHBIC PEAKIINNY, «T€TEPOTEHHBIC PEAKIINI», «KATATHTHICCKHE PEaKIINN), HEKAaTATHTUICCKAE PEAKINNY, «TEeIIIOBOH 3 (eKT XuMIIecKoi
PeaKLUn», «CKOPOCTh XUMUUECKON PEAKIINI», «KATaTU3aTOP»;

XapaKTepU30BaTh XMUMUYECCKHUE IJIEMEHThI 1—3-ro mepuojoB Mo MX HojoxkeHuto B Ilepuomuueckoit cucteme xuMudeckux snemeHToB [I. M. MeHneneeBa: XMUMHUUCCKUN 3HAK,
MOPSAKOBBI HOMEp, TIEPUOJI, TPYIIIA, MOAIPYIINa, OTHOCUTEIIbHAS aTOMHAsI Macca, CTPOCHHUE aroMa (3apsil apa, YHCIO0 MPOTOHOB M HEHTPOHOB B sIIpe, 00IIEe YUCIO 3JCKTPOHOB,
pacrpeneieHue 3JICKTPOHOB TI0 AJICKTPOHHBIM CJIIOSIM, IPOCTOE BEIISCTBO, (GOpMyIia, Ha3BaHUE M THIT BBICIICTO OKCHAA U THAPOKCH]A, JIETYYErO BOJOPOJHOTO COCTUHCHUS (ISt
HEMETAJIIOB));

XapaKTepu30BaTh OOIINEe XUMHUUECKUE CBOWCTBA aM(OTEPHBIX OKCHIOB M THIAPOKCHUIOB; MPUBOIUTH IPUMEPHl PEaKIUi, MOATBEPKAAONINX XUMHUSCKAE CBOMCTBa aM()OTEPHBIX
OKCHIIOB U THAPOKCH/IOB;

JaBaTh XapaKTEPUCTUKY XUMHUYECKHX PEaKIUi MO YHCITy W COCTaBY HMCXOTHBIX BEIISCTB M MPOAYKTOB PEAKINH; TEIIOBOMY S(PQEKTy; HAIlPaBICHHUIO NMPOTEKAHUS pPEaKIHy,
M3MEHEHHUIO CTENIEHEH OKHUCIICHHS SJIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOJHBIX BEIIECTB; yUACTHIO KaTanu3aTopa,

OOBSICHSITH U IIPUBOJUTH MPUMEPHI BIUSIHUSL HEKOTOPBIX (PaKTOPOB (IIPUpPOJIa pearupyronX BelecTB, KOHIIGHTPALUs BELECTB, JaBJIeHNE, TeMIIepaTypa, KaTaau3aTtop, OBEPXHOCTh
COTPUKOCHOBEHHSI pEarNPYIOIIHNX BEIIECTB) HA CKOPOCTh XUMHUYECKUX PEaKIIN;

Ha6HIOI[aTI) U OIIUCBhIBATH ypaBHeHI/IH peaKL[I/Iﬁ MC)KL[y BCIICCTBAMHU C ITOMOIIIBKO €CTCCTBECHHOT'O (pyCCKOFO HNIIN pOI[HOl"O) SA3bIKA U A3bIKa XUMHH,

MIPOBOJIUTE OTBITHI, ITOATBEPKAAIONINE XMMHUICCKHE CBOWCTBA aM(OTEPHBIX OKCHAOB U THAPOKCHIOB; 3aBHCUMOCTh CKOPOCTH XMMHYECKOH pEakIUH OT Pa3IUYHBIX (PaKTOPOB
(mpupoa pearnpyromux BEMIeCTB, KOHIICHTPAILIKS BEIIECTB, JaBlICHHUE, TEMIIEpaTypa, KaTalnu3aTop, TIOBEPXHOCTh COMMPUKOCHOBEHUS PEarupyroIInX BEIIECTB).

MeranpeamMeTHble pe3yJbTaThl 00y4eHust

VYyamuiics 10J5KeH ymems:

OTIPEIENIATH 1IeTb YUeOHOH ACSITENTLHOCTH C MIOMOIIBIO YIUTENS M CAMOCTOSITENTLHO, UCKATh CPEACTBA €€ OCYIIECTBICHUS, paboTas 10 IJIaHy, CBEPATh CBOU JACHCTBHSI C IENBI0 U IIPU
HeOGXOJlI/IMOCTI/I I/ICl'IpaBJ'IS{TB OIHI/I6KI/I C IOMOIIBIO y‘II/ITeHH U CaMOCTOATCIBHO,

COCTaBJIATh AHHOTAIIUIO TEKCTA,

€03/1aBaTh MOJICIH C BBIACIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTa U MPEICTABICHUEM HX B IIPOCTPAHCTBEHHO-TPaUIEeCKON MIIH 3HAKOBO-CHMBOJINIECKOH popme;
OTIPENIEIATh BUBI KJIACCH(DHKANY (€CTECTBEHHYIO M HCKYCCTBEHHYIO);

OCYILIECTBIIATD MPSIMOE ACTyKTUBHOE JOKA3aTENbCTBO.

Tema 1. Metamiasl (14 1)

ITonoxxenne merannoB B Ilepuonnyeckoi cucreme xumudeckux anemeHToB . M. MenzaeneeBa. Merannuyeckas KpucTaUIMuecKasi pelieTka ¥ MeTaNInYecKass XUMHUYECKas CBS3b.
O6mme ¢usznueckue cBoiicTBa MerauioB. CIUtaBbl, MX CBOWCTBA W 3HAa4YeHHE. XMMHUYECKHE CBOWCTBA METAIOB KaK BOCCTAHOBUTENICH, a TakkKe B CBETE HMX IIOJOXKEHHUS B

AIEKTPOXUMUIECKOM PsIy HANpsOKEHUH MeTaiuioB. Koppo3ust MeTaIIOB U criocoObl 60phObI ¢ Hell. MeTtasutel B mpupoze. O01mmme crocoObl UX MOTydeHUsI.



O0mas xapaKTepHCTHKA IIEJOYHBIX MeTanioB. Merauel B mpupozae. OOmue crmocoOsl ux mosydeHus. CtpoeHne atomoB. lllenodnble MeTalulbl — MPOCTHIE BELIECTBA.
Bakneiine coeIMHEHUs! METOYHBIX METAJUIOB — OKCHABI, THAPOKCUABI U COJH (XJIOpUBI, KapOOHATHI, CyJIb(aThl, HUTPATHI), UX CBOHCTBA M MPUMEHEHHE B HAPOJHOM XO3SHCTBE.
Kanuitaeie ynoopenust.

OO0masi XapaKkTepUCTHKA JIeMEeHTOB IJIaBHOM noarpynnsl II rpynnsi.

Crpoenne aroMmoB. IllenoyHo3eMenbHBIE METAJIBI — IIPOCTHIE BellecTBa. BakHelIne coeinHeHHs LIeT0OYHO3EMENbHBIX METaJUIOB — OKCHJIBI, THIPOKCUABI M CONH (XJIOPHBL,
KapOOHAThI, HUTPATEHI, CyJIbGaThl, Gocdarsl), UX CBOMCTBA U IPUMEHEHNE B HAPOJHOM XO3SICTBE.

AJNIOMUHMH.

Crpoenue atoma, GU3MIECKHE W XUMHUIECKHE CBOWCTBA IpocToro BemiecTBa. COCAWHEHUS ATIOMUHHMS — OKCHJ M THAPOKCHI, WX aM(OTEpHbIH Xapakrep. Baxwneiimme comn
anmroMuHus. [IpuMeHeHne altOMUHNS U €70 COSIUHEHUI.

Keaneso.

Crpoenue aToMa, (pM3MUECKHE U XMMUYECKUE CBOIMCTBA MPOCTOro BelecTsa. I eHeTnueckue psjpl Fet? u Fe*d,

Baxueiimue conu xene3a. 3HaUeHUE jKeJie3a U €r0 COSAMHEHUH ISl PUPOJIBI U HAPOIHOTO XO3sHCTBA.

JdeMoHcTpanum.

OO0pa3iupl MIETOYHBIX U EOYHO3EMENBHBIX MeTaiioB. OOpasibl clulaBoB. B3anMoseiicTBie HATpHs, JINTHS U KaJIbLUs ¢ BOJIOW. B3anmozelicTBre HaTpHs W MarHus ¢ KHCIOPOJIOM.
BzanmoneiicTBre MeTamioB ¢ Hemetaiamu. [lomyaenue runpokcuaos xenesa (11) u (I10).

JlaGopaTopHblie ONBITHI.

12. BzaumMopeiicTBUEe PAcTBOPOB KHUCIOT M coied ¢ Mmertauiamu. 13. O3HakomiieHHEe ¢ pyldamu kene3a. 14. OxpalluBaHUE IUIAMEHH COJISIMM LIEIOYHBIX METayuioB. 15.
BsaumoneticTBue kanpuus ¢ Bogo. 16.IToaydueHre ruipokcuia KaabIius U UCCIIeIOBAaHUE €TO CBOWCTB.

17. TlomyueHne THAPOKCHIA ATIOMHHHUS M HCCIEeIOBaHHE ero CBOWCTB. 18. B3ammoneiicTBue sxemesza ¢ conmsHoi kucimoroid. 19. Ilomyuenme rugpoxcumos sxenesa (1) u (II) u
HU3yUYEHHE UX CBOMCTB.

IIpeaMeTHbIe pe3yJabTaThl 00yUeHHUSs

VYyamuiicst JOIKeH ymems:

UCTONB30BaTh MPU XapaKTEPUCTHKE METAIOB U UX COEIUHEHUN MOHATHUS: «METAJIbD», «Psl aKTUBHOCTH METAJUIOB), «ILEIOUYHBIE METAIUIbD), «IIEIOYHO3EMENIbHBIE METAILIb),
HCTONB30BaTh UX MPH XapaKTEPUCTUKE METAJIOB; 1aBaTh XapaKTEPUCTUKY XMMUYECKUX 3JIEMEHTOB-METAUIOB (ILEJIOUHBIX METAUIOB, MarHUs, KaJbllUs, aTIOMHUHUS, JKeJe3a) Mo UX
TOJIOXKEeHUIO B [lepromndeckoii cucteMe XuMudeckux dieMenToB J1. M. MenaeneeBa (XUMUYIECKUI 3HAK, TIOPSAKOBBIA HOMED, TIEPHOI, TPYIINA, OATPYIIa, OTHOCUTEIbHAS aTOMHAs
Macca, CTpOCHHE aToMa (3apsif siApa, YHUCII0 IPOTOHOB M HEHTPOHOB B sIZipe, 0OIIEe YUCIIO 3IEKTPOHOB, PACIIPEAEICHIE 3JIEKTPOHOB IO JIEKTPOHHBIM CIIOSIM), IPOCTOE BEIIECTBO,

(opmyma, Ha3BaHHWE M THI BBICIIETO OKCHIA M THIPOKCHIA);



Ha3bIBATh COSTMHEHHS METAJUIOB M COCTABIIATE X (POPMYIIBI IT0 Ha3BaHUIO;

XapaKTepU30BaTh CTPOCHUE, O0IIHE PUINUCCKUEC U XUMUYCCKUE CBONCTBA MPOCTHIX BEIIECTB-METAIIIIOB;

OOBSICHATH 3aBUCHMOCTh CBOWCTB (WJIM TpPEICKa3bIBaTh CBOWCTBA) XUMHUYCCKUX JJICMCHTOB-METAUIOB (paJdyc, METAUIMYCCKUEC CBOWCTBA 3JEMCHTOB, OKHCIIHTEIBHO-
BOCCTAHOBHTEIJILHBIC CBOWMCTBA JIEMEHTOB) M 00pa3yeMbIX UMH COCJAMHEHHI (KHCIOTHO-OCHOBHBIC CBOMCTBA BBICIIUX OKCHJIOB U THIPOKCHJIOB, OKACIHUTEIILHO-BOCCTAHOBHUTEIEHBIC
cBolicTBa) OT nojoxeHus B [lepuoauueckoit cucteme xuMudeckux aaeMeHToB . Y. Meneneena;

OTHCHIBATH OOIINE XUMHYECKIE CBOMCTBA METAIIOB C IIOMOIIIBIO0 ECTECTBEHHOTO (PYCCKOTO HITH POTHOTO) SI3BIKA U SA3bIKA XUMHUML;

COCTAaBIISATh MOJIEKYJISIPHBIE YPABHEHUS pEakLUi, XapaKTepU3yIOIINX XUMUUECKHE CBOMCTBA METAJNIOB U UX COEIMHEHUI, a TAKXKE 3JIEKTPOHHBIE YpaBHEHMSI POLIECCOB OKUCIIEHUS-
BOCCTaHOBJICHUS,

YpaBHEHHMSI SJEKTPOIUTUYECKOMN TUCCOLUALIMN; MOJIEKYJISIPHBIE, IOJIHBIE U COKPAILCHHBIE HOHHBIE YPABHEHHUS PEAKLUI C yYaCTUEM 3JIEKTPOJIUTOB;

yCTaHABJINBATh MPUYHUHHO-CICICTBCHHBIC CBA3M MEKIY CTPOCHHEM aToMa, XMMUYECKOH CBS3bI0, THIIOM KPUCTAJUIMYECKON PEIICTKH METAJIOB U MX COCIUHCHUHN, WX OOIIMMU
(U3NIECKUMHU M XUMHUYECKAMHU CBONCTBaMU;

ONHCHIBATh XMMHUYECKHUE CBOMCTBA IIEIOYHBIX M IIEIOYHO3EMENbHBIX METAIIOB, & TaKXKe ATIOMHHUS U XKejle3a U UX COCTUHEHHH C MOMOIIbI0 €CTECTBEHHOTO (PYCCKOTO WITH
POJHOTO) SI3bIKA U SI3bIKA XHUMUH;

BBITIOJTHATH, HAOJIOAATh M OIMHCHIBATE XUMHUYECKUH SKCIICPUMEHT MO PACMIO3HABAHUIO BAXKHEHITUX KATHOHOB METAJUIOB, THIPOKCHI-HOHOB;

IKCIIEPHIMEHTAIBHO HCCIIEI0BATh CBOMCTBA METAIIOB M X COSIUHEHNH, pelIaTh SKCIICPHMEHTAIBHBIE 33/Ja4H1 110 TeMe «MeTautsny;

OIUCHIBATh XUMHUYECKHH IKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MM POJIHOTO) SI3bIKA U SI3bIKAa XUMUM;

MIPOBOJIUTH PACcUEThI O XMMUUECKUM (POpPMYJIaM 1 YpaBHEHHUSIM PEaKLHii, TPOTEKAOINX C y4acTHEM METaJUIOB M MX COCANHEHHH.

MeTtanpeaMeTHbIe pe3y1bTaThbl 00y4eHHs1

Vyamuiicst noKeH ymemsy:

paboTaTh 110 COCTABICHHOMY ILIaHy, UCTIONb3Ys Hapsdy ¢ OCHOBHBIMH U IOTIOJTHUTENIFHBIE CPEACTBA (CIPAaBOYHYIO JIUTEPATYPY, CIOXKHBIE TPpUOopsl, cpeactsa MKT); ¢ momormbko yuurens oToupats 1
penreHus y4eOHBIX 3aa4d He0OXOIMMBIE CIIOBAPH, SHIUKIIOEANH, CTIPABOYHUKH, SIEKTPOHHBIE TUCKH,

COMOCTABIIATE M OTOMPATh HHPOPMAIHIO, TOTYISHHYIO U3 PA3INIHBIX HCTOYHHUKOB (CIOBApPH, SHIUKIIONEANH, CIIPAaBOYHHIKH, JIEKTPOHHBIE IUCKH, ceTh MIHTepHeT);

NPEACTAaBISATh HH(POPMAIIHIO B BH/IE TAOIHIL, CXEM, OTIOPHOTO KOHCIIEKTA, B TOM 4Hcie ¢ mpuMeHenueM cpeacts UKT;

0(GOpMIISITH CBOM MBICIIH B YCTHOI M MHCEMEHHOM PEYH C YI€TOM CBOMX yUEOHBIX M )KH3HEHHBIX PEUEBBIX CHTYallU, B TOM 4HCIe ¢ mpuMeHeHueM cpeacts UKT;

COCTABIIATh PELICH3HIO Ha TEKCT;

OCYIIECTBIIATH JJOKA3aTEIbCTBO OT IPOTHBHOTO.

Tema 2. Mpaktuxym 1. CBoiicTBa MeTANIOB | HX coenuHennii (2 1)'l. OCylIeCTBIEHHE ETOYKH XUMUIECKUX TIpeBparuenuii. 2. [lomyuenue u cBolicTBa coelMHEHNI MeTaIIoB. 3. Pemmenue

OKCHEPUMEHTAJIbHBIX 3a/1a4 Ha pacliO3HaBaHUEC U IIOJTy4YCHUC COCANMHEHUI METAIIJIOB.



IIpeamMeTHBbIE pe3yJIbTAThI 00yYeHHsI

Vyamuiics 10JKeH ymems:

obpamiatecs ¢ 1abopaTopHBIM 000pYIOBAaHHEM U HarpeBaTeIbHBIMU IPHOOPAMHU B COOTBETCTBUH C IPABHIIAMU TEXHUKU 0€30MaCHOCTH;

HaOJTI01aTh 3a CBOIICTBAMH METAJUIOB M UX COCIMHEHHUH U SIBICHUSIMU, IPOUCXOAAIIUMHU C HUMH;

OIIMCHIBATh XUMHUYECKHH HKCIIEPUMEHT C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HII POIHOTO) SI3bIKA U SI3bIKA XUMUH;

Jles1aTh BBIBOJIBI 10 pe3yJIbTaTaM IPOBEJEHHOIO 3KCIICPUMEHTA.

MeTanpeaMeTHbIe pe3yJbTaTbl 00y4eHUsI

Vuamuiics K0JIKeH ymemn:

OIIpeNeNsITh, HCXO1 U3 yueOHOH 3a1aun, HeOOXOANMOCTh UCIIOIb30BAHMS HAOIIOJCHYS WIIH SKCIIEPHUMEHTa.

Tema 3. Hemerasianl (25 4)

OOmas xapakTepHCcTHKa HEMETaUIOB: mojokeHne B [lepromuueckoil cucreme XxuMudeckux sneMentoB J{. M. MeHzeneeBa,0c00€HHOCTH CTPOEHHSI aTOMOB, AJIEKTPOOTpHIaTebHOCTh (D0) Kakmepa
«HEMeTANTMYHOCTHY, pag D0. Kpucramindeckoe CTpoeHHe HEMETAUIOB — MPOCTHIX BelecTB. Ajutorponus. dusnuueckue cBoiicTBa HeMeTawIoB. OTHOCUTEILHOCTh NOHATHH «METaD U «HEMETaJlD».
Bonopona.[lonoxenne Bomopona B Ilepmogmyeckoit cucreme xumudeckux sneMeHToB [I. M. MenneneeBa. CtpoeHne atromMa W MOJIEKYJbl. Du3ndeckne W XUMHUYECKHE CBOICTBa BOIOPOJA, €ro

TNOJIYYE€HUE U IPUMEHCHUE.

1 [Ipu 1ByX49acOBOM TUIAHUPOBAHHUU IIPOBOIUTCS TOJIBKO MpaKTHUeCKas padboTa 3

Bona.

CrpoeHnue MolieKyIsl. BomopoaHas xumudeckas cBsizb. Ou3nyeckre CBOWCTBA BOABL. AHOMAIIMH CBOICTB BOABL. [ uapoduinbHble U ruapodoOHbIe BenecTBa. XUMHYECKHEe CBOWCTBa Bobl. KpyroBopot
BOJIBI B Tpupoze. Bogoouncrka. Aspanus Boasl. BertoBsie GumbTpel. MuHEpambHbIe BOABL. JUCTIILIMPOBAaHHAS BOJA, €€ MOTyUeHNE U IPUMEHEHHE.

O0mas XapaKkTepuCTHKA T'aJI0TeHOB.

CrpoeHnue atomMoB. [IpocThie BellecTBa M OCHOBHBIE COSIMHEHUSI TAJIOTEHOB, X CBOMCTBA.

Kparkue cBenenus o xiope, 6pome, drope u oae. [IpuMeHeHNe TaIOTEHOB U UX COSIUHEHMI B HAPOJHOM XO3SHCTBE.

Cepa.

CrpoeHue aToMa, alIOTPOINHs, CBOWCTBA M mpuMeHeHue pomoOuyeckoit cepbl. Okenapl cepsl (IV) u (VI), ux nomydenue, cBoiictBa u mpumeHenue. CepHasi KHCIOTa U €€ COJHU, X NPUMECHEHUE B
HapomHOM Xxo3siiicTe. [Ipon3BOACTBO CepHOIT KUCIIOTEL.

A3orT.

CtpoeHue aToMa 1 MOJIEKYJIbl, CBOMCTBA ITPOCTOTO BEIleCTBa. AMMHUAK, CTPOCHUE, CBOWMCTBA, MOJIyYeHne U npuMeHeHne. Cosin aMMOHUS, UX cBoiicTBa U npuMeHeHue. Oxcunpl azota (1) u (IV).
A30THas KHMCIIOTa, € CBOWCTBA U MpUMeHeHHe. HUTpaTel u HUTPUTHI, TpoOIeMa UX COJAEPIKAHUS B CEIbCKOXO3AHCTBEHHON MPOAYKIMU. A30THBIE YA0OpEHNSI.

Docdop.

CrpoeHue aToMa, aluIoTpOIus, CBoiicTBa Oenoro u kpacHoro ¢ocdopa, ux npumenenne. OcHoBHbIe coeantenus: okeun dpocdopa (V) u oprodocdopHas kucinora, pocharsr. DochopHbie yaoOpeHus.



Yraepon.

CrpoeHne atoma, aJuIOTPONHs, CBOHcTBa Moaudukanmii, mpuMmeneHue. Okcnabl yriaepoaa (1I) u (IV), ux cBolicTa u npuMenenne. KapOoHaTHI: KaIBIUT, CO/A, MOTAII, UX 3HAUCHUE B IIPUPOJIE U JKH3HU
YeJIoBeKa.

Kpemuuii.

CrpoeHne aToMa, KpUCTAJUTMIECKUH KpeMHHH, ero cBoicTBa n npuMenenne. Okcun kpemuus (IV), ero npuponnsie pasHoBuAHOCTH. CHIMKATHl. 3HaYCHNE COSANHEHUH KPEMHHUS B )KUBOH M HEXXUBOI
npupone. [loHsTrne o CHIMKaTHOH MPOMBIIIIEHHOCTH.

JdeMoHcTpanuu.

OO0pa3Isl raJJoreHoB — MPOCTHIX BEIIecTB. B3anMo ielicTBHE TaoreHoB ¢ HaTpHeEM, ¢ allOMUHIEM. BeITecHeHHe XJI0poM OpoMa MM Mo/a U3 pacTBOPOB UX coliell. BanmopeiicTBre ceprl ¢ MeTayiamuy,
BOJIOPOJIOM U KHCIIOPOJOM. B3anmopeiicTBre KOHIIEHTPHPOBAHHON a30THOM KHCIIOTHI ¢ MeAblo. [lorionieHue yriieM pacTBOPEHHBIX BELIECTB WM ra3oB. BoccTaHOBIEHNE MEAN N3 €e OKCHAA yTIIeM.
O0pasnpl TPUPOTHBIX COCAMHEHHH XJIOpa, cephl, Gocdopa, yraepona, kpemHus. OOpa3npl BaKHEWIINX [T HAPOTHOTO XO03sicTBa Cylb(paToB, HUTPATOB, KapOOHATOB, GocdaroB. OOpa3ubl cTEKIIa,
KEpaMHKH, [IEMEHTa.

JlaGopaTopHbIe ONBITHI.

20. Ilomyuyenne m pacmosHaBaHue Bogopona. 21. MccremoBaHue MOBEPXHOCTHOTO HATSDKEHHS BOZIBI. 22.PacTBOpeHHe TNepMaHraHaTa Kajus WIM MEIHOTO Kymopoca B Boae. 23. ['mapararus
00e3BokeHHOTO cynbdarta menu (I1). 24. M3roToBneHue TMIICOBOTO OTIICYATKA.

25. O3HaKOMIJICHHE C KOJUIEKIMeH OBITOBBIX (GHIBTPOB. 26. O3HAKOMIICHHME C COCTaBOM MHHepaibHOW Bojbl. 27. KauecTBeHHas peakius Ha rajgoreHun-noHsl. 28. IlomydeHue W pacro3HaBaHHe
kucnopona. 29. I'openne cepsl Ha Bo3ayxe U B kucnopone. 30.CBoiicTBa pazbaBineHHOW cepHOM KHCIOTHL. 31. M3ydeHue cBoiicTB ammmaka. 32. Pacrmo3naBanme coneii ammonus. 33. CpoiicTBa
pa3baBiIeHHOH a30THOI KHCIOTHL. 34. B3anmozelicTBre KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI ¢ Meapio. 35. ['openne docdopa Ha Bozmyxe u B kuciopone. 36. Pacnoznasanue pocdaros. 37. [openne
yris B kucaopoae. 38. [lonydyeHue yroabHOM KACIOTHI  U3ydeHue ee cBoiicTB. 39. [Tepexon kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxenue rugpokapOonata Hatpud. 41. [lomydeHne KpeMHEBOH KHCIOTHI H U3yUSHUE €€ CBOMCTB.

IIpenmeTHbIe pe3yabTaThl 00yYeHUs

VYyamuiics 10JKeH ymemsp:

HCTIONB30BAaTh MPH XapaKTEPUCTUKE METAJUIOB M HX COSIUHEHHMH IOHSTHS: «HEMETAIbI», «TAJOTeHBD), «aUIOTPOIHBIC BUIOW3MEHEHUS», «OKECTKOCTb BOMABDY, «BPEMEHHAsI )KECTKOCTb BOIBI»,
«IIOCTOSTHHAS )KECTKOCTH BOJBI», «00IIast ’)KECTKOCTH BOIBI»;

J1aBaTh XapaKTEPUCTHKY XMMHYECKHX JJIEMEHTOB-HEMETA/UIOB (BOJOpOJa, TaJOreHOB, KHCIOPOIa, cephl, a3oTa, docdopa, yriaepoma, KpeMHHsS) MO HMX MojoxeHHIo B [leproauueckoil cucrteme
xuMudeckux smeMeHToB JI. . MenneneeBa (XMMUUECKUH 3HAK, TTOPSAKOBEIH HOMED, MEPHOJ, TPy, IOATPYIIIa, OTHOCUTENbHAS aTOMHAs Macca, CTpOSHHE aToMa (3apsij spa, YHUCIIO MMPOTOHOB H
HEUTPOHOB B sifpe, O0IIee YNCIIO IEKTPOHOB, PACIpPEEIeHHEe SIEKTPOHOB 10 3JIEKTPOHHBIM CIIOSM), IIPOCTOE BEIIECTBO, (JOpMyJia, Ha3BaHHE W THII BHICIIETO OKCHIA W THAPOKCHAA, GopMmyrna U
XapakTep JETy4ero BOAOPOIHOTO COEAUHEHN);

Ha3bIBaTh COEIMHEHUSI HEMETAIJIOB U COCTABIATh UX (OPMYIIBI IO HA3BAHUIO;

XapakTepu3oBaTb CTPOCHUC, 06HII/IC (1)I/I3I/I‘IGCKI/IC 1 XUMUYECKUE CBOICTBA MPOCTBIX BEUIECTB-HEMETAJIIIOB,



0OBACHATH 3aBUCUMOCTh CBOWMCTB (MJIM MPEICKA3bIBaTh CBOMCTBA) XUMUYECKUX 3JIEMEHTOB-HEMETAILIOB (pagiyc, HEMETaJUTMIECKHE CBOMCTBA JIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOICTBA
3JIEMEHTOB) ¥ 00pa3yeMbIX HMH CO€AMHEHHH (KHCIOTHO-OCHOBHBIE CBOWMCTBA BBICIIMX OKCHJIOB M T'MIAPOKCHIOB, JIETYUUX BOJIOPOIHBIX COCAMHEHHH, OKUCIUTEIHHO-BOCCTAHOBUTEIBHEIE CBOWCTBA) OT
nosioxkeHus B [lepuoauueckoil cucteme xumuueckux iemeHToB . M. Menneneesa;

OMHUCHIBATh OOIIHME XUMHUYECKHE CBOMCTBAa HEMETAIIOB C TIOMOIIBIO ECTECTBEHHOTO (PYCCKOTO MIIM POTHOTO) A3bIKA U SI3bIKA XMMUH;

COCTaBIIAITh MOJIEKYJIIPHBIC YPaBHEHUS PEaKIHii, XapaKTEepU3YIOUIUX XMMUYECKHE CBOMCTBA HEMETAIUIOB U UX COCMHEHUH, a TaKXkKe MIEKTPOHHBIEC YPAaBHEHHS [IPOLIECCOB OKUCIICHUA-BOCCTAHOBIICHUS;
YPaBHEHUS IEKTPOIUTHYECKOH JUCCOUALuK; MOJICKYIApHbIE, IIOIHbIE U COKPAILICHHbIC HOHHbIC YPaBHEHUSI PEaKLUi ¢ ydacTHEM 3JIEKTPOJIUTOB;

YCTaHABIIMBATh MPUIMHHO-CIEACTBEHHBIC CBSI3M MEXIy CTPOCHHEM aToOMa, XUMHUYECKOH CBSA3bI0, THIIOM KPHCTAIIMYECKOH PEIIEeTKH HEMETAIOB M MX COCJWHEHHUH, WX oOmUMHU (QU3HYECKIMU U
XMUMUYECKUMHU CBOMCTBaMH;

OIMCHIBATh XUMHUYECKHE CBOHCTBA BOJIOPO/Ia, TAIOTEHOB, KUCIIOPO/a, CepHl, a30Ta, Gocdopa, rpadura, aaMasza, KPEeMHUS U UX COSHHEHUH C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POIHOTO) SI3bIKA U
SI3bIKA XUMUH;

OIUCHIBATh CIIOCOOBI YCTPAHEHHUS JKECTKOCTH BOJBI U BBIIOJIHATH COOTBETCTBYIOIINI UM XUMUYSCKHN SKCIIEPUMEHT;

BBINIOJTHATE, HAOJIIOATh U OIMCHIBATh XUMUYECKUIT AKCIIEPIMEHT 110 PAacliO3HABAaHHMIO HOHOB BOJOPOJAa M aMMOHHUS, CyiIb(at-, KapOoHaT-, CHIIMKAT-, hocdar-, XI0pH-, OpOMHI-, HOJUI-HOHOB;
9KCIIEPHIMEHTAIILHO HUCCIIEI0BATh CBOMCTBA METAJIIOB M HX COSIMHEHHUH, pemIaTh 3KCIIepUMeHTanbHbIe 3a1a9u 1o Teme «Hemeramsy;

OIUCHIBATh XUMHUYECKHI IKCIIEPUMEHT C MOMOIIBIO ECTECTBEHHOT'O (PYCCKOTO MM POIHOTO) SI3bIKA U S3bIKa XUMUH;

MIPOBOJUTH PacUeThl MO XMMUYECKUM (hOPMYyJIaM U yPaBHEHUSIM PEaKIii, MPOTEKAIOMINX C y4aCTHEM HEMETAJUIOB M UX COEIMHEHUH.

MeTanpeaMeTHbIe pe3yJbTaThl 00y4eHUs

Vyamuiicst no1:KeH ymems:

OpraHM30BBIBaTh y4eOHOE B3aMOJICHCTBUE B IPYIIIE (PACIPEaeNsiTh POJIH, J0TOBAPUBATLCS APYT C APYTOM H T. I1.);

MIpeABUIETH (IIPOTHO3MPOBATH) MOCIIEACTBUS KOJUICKTUBHBIX PEIICHHH;

MIOHMMATh PUYNHEI CBOETO HEYCIeXa M HaXOJIUTh CIIOCOOBI BEIXO/A M3 3TON CHUTYAIlHH;

B JUajore € y4WuTCIEM YUUTHCA Bblpa6aTbIBaT]> KpUTEPUN OLEHKU U OIPEACIATH CTCICHb YCICHIHOCTU BBITOJIHEHHSI CBOCH pa6OTbl nu pa60T1>1 BCEX, HMCXOAd M3 HUMCHOLINXCA KPUTCPHUCB,
COBEPIICHCTBOBATH KPUTEPHH OLEHKH H TI0JIL30BATHCSI MU B XO/I€ OLIEHKH M CAaMOOICHKH;

OTCTaMBaTh CBOIO TOUKY 3PEHUS, ApTYMEHTHPYS €€;

HO/TBEPIKAATh apTYMEHThI (hakTaMu;

KPUTHYHO OTHOCHTHCS K CBOEMY MHEHHIO;

CIIyIIaTh APYTUX, MBITAThCS IPUHAMATH JPYTYIO TOUKY 3pEHHs, OBITh TOTOBBIM H3MEHHTH CBOIO TOUKY 3PEHUS,;

cocTaByATh pedepar 1o onpeeIeHHoil popme;

OCYIIECTBIATH KOCBEHHOE Pa3JIeIUTENBHOE JOKA3aTeNILCTBO.

Tema 4. Ipaktukym 2. CBoiicTBa coennenuii HemeTasL1oB (3 1)’



1. Pemmenne skcriepuMeHTaNbHBIX 337a4 1o TeMe «lloarpymmna ranoreHoy. 2. PelieHne skcnepuMeHTaNbHbIX 3a4a4 o TeMe«lloarpynmna kucinoponay. 3. Pemenue skcnepyMeHTaNbHBIX 33/1a4 TI0 TeMe
«Iloarpynma a3ota». 4. Pemenne skcriepuMeHTaIBHEIX 3a1a4 1o TeMme «[loarpynma yriepoznay. 5. Ilomydenue, coOnpanne u pacrio3HaBaHUE T'a30B.

IIpeamMeTHBIE pe3yJIbTAaThI 00yYeHHsI

Vyauuiicst 10/12KeH ymems:

obpararscs ¢ 1abopaTopHEIM 000pyIOBaHUEM M HarpeBaTEIbHBIMU TPUOOpAMHU B COOTBETCTBHH C IIPaBUIIaMU TEXHHKU O€30ITaCHOCTH;

Ha0JIIO/1aTh 32 CBOMCTBAMY HEMETAILIOB ¥ NX COCIMHEHUH U SIBICHUSIMH, IPOUCXOASAIINMH C HUMH;

OTIMCHIBATh XUMUYECKHH SKCTIEPUMEHT C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POIHOTO) SI3bIKA U S3bIKA XUMHM;

JleN1aTh BBIBOJIBI 10 pe3yJIbTaTaM IPOBEJEHHOIO 3KCIICPUMEHTA.

MeTtanpeaMeTHbIe pe3y/1bTaThbl 00y4eHUs

Vyamuiicst 10/1:KeH ymems:

OTIPENIEIIATh, UCXOSI U3 YUEOHOI 3a1aur, HEOOXOAMMOCTh UCTIOIE30BAHUS HAOIIOICHHS WITH SKCIICPUMEHTA.

1 [Ipu AByX4acOBOM TUIAHHPOBAHHH IPOBOIATCS TONBKO MMPAKTHYECKHE paboTHI 1, 2 1 5.

Tema 5. O0o011eHNe 3HAHUIA 10 XMMHH 32 KYPC OCHOBHOI Kokl [loaroroBka

K rocyaapcrBeHHoii utorosoii arrectamuun (F’HA) (10 v)

[epnonmueckuii 3akoH u [lepnonudeckas cucrema xummdeckux anemeHToB J[. M. MenneneeBa. @usndeckuii CMBICI MOPSAKOBOTO HOMEpA 3JIEMEHTa, HOMEPOB IEpUOa U TPYMIEL. 3aKOHOMEPHOCTH
M3MEHEHUsI CBOICTB JIEMEHTOB M MX COSAWHEHHNH B IEPHOaX U IPYIIIaX B CBETE MPEACTABICHNI O CTPOCHUH aTOMOB 3JIEMEHTOB.

3HaueHHe MePHOTUYECKOT0 3aKOHA. BHIIbI XMMUUECKUX CBSI3€H M TUIIBI KPUCTAUIMYECKUX PELIeTOK. B3anMocBs3b cTpoeHHs U cBOWCTB BemlecTB. Kitaccudukays XMMUYECKUX PeaKkiuii Mo pa3inyHbIM
MpU3HAKaM (JHCII0 U COCTaB PearnpyomuX 1 00pa3yIoNINXcs BEMIECTB; HATMIHNE

rpaHUNEI pa3zaena (a3; TermIoBoil 3 deKT; N3MeHeHe CTeTeHeil OKHCIICHUS] aTOMOB; UCIIOIb30BaHNE KaTaan3aTopa; HarpaBlieHne npoTekaHns). CKOpOCTh XUMHUYECKHX PeakIuil i (JaKTOPHI, BIUSIONINE
Ha Hee. OOPaTUMOCTh XUMHYECKUX PEAKIUI U CITOCOOBI CMEIICHHS XMMHUYECKOTO PABHOBECHSI.

ITpocTeie u croXHBIE BemecTBa. MeTautsl 1 HeMeTaluTbl. [ eHeTHaeckne psiisl MeTaIa, HeMeTallla U IepexoJHoro MeTamia. OKCHIBIN THAPOKCHIBI (OCHOBAHMS, KUCIIOTHI, aM()OTEpHbBIE THAPOKCUBI),
comu. Mx cocra, kiaccupUKaIys 1 o0IIie XUMUIECKHE CBOMCTBA B CBETE TEOPUH HIIEKTPOIUTHIECKON AUCCOUAIIHH.

JIMYHOCTHBIE Pe3yJIbTATHI 00yYeHHsI

VY4amuiica AoJKeH:

3Hame U NOHUMAMY. OCHOBHBIE HCTOPHYECKHE COOBITHS, CBSI3aHHBIE C PA3BUTHEM XUMHH U OOIIECTBA; JOCTIDKEHUS B 00JACTH XMMHH U KyJIbTYypHBIC TPAAUINH (B YaCTHOCTH, HAyUHBIE TPATUIINH)
CBOEH CTpaHbl; 0OIEMUPOBbIE JOCTIKEHUS B 00JIACTH XMMUH; OCHOBHBIE IIPUHIUITBI ¥ TIPABUIIA OTHOIIEHHUS K MPUPOJIE; OCHOBBI 30POBOTr0 00pa3a *KU3HH U 37J0pPOBbECOEPETAIOIINX TEXHOTOTHIA;
MpaBHjIa MOBEAEHHUS B YPE3BBIYAHBIX CHTYaIUsX, CBA3aHHBIX C BO3JCHCTBHEM DPAa3IMYHBIX BELIECTB; OCHOBHBIE MpaBa M OOSI3aHHOCTU TpakAaHMHA (B TOM YHCJE Y4aIEerocs), CBSI3aHHbBIE C
JIMYHOCTHBIM, PO(ECCHOHAIBHBIM M )KU3HEHHBIM CaMOOIpeeNIcHIEM;

COIMANIbHYIO 3HAYMMOCTb U COIepKaHNe Mpodeccuii, CBA3aHHBIX C XUMHUEIH;



UCHBIMBI6AMD. TYBCTBO TOPIOCTH 32 POCCHUCKYIO XMMHUUYECKYIO HayKy M YBaKCHHE K MCTOPUU €€ DPa3BUTHS;, yBa)KEHHE U MPHHITHE AOCTIKCHHH XUMUHU B MHpE; JIO00Bb K MPUPOIC; YBAKCHUE K
OKPYKAIOIUM (yYaIluMCsl, YIUTEISIM, POJAUTEISM | JIP.) — YMETh CIYIIATh U CIBIIATh MapTHEPa, MPU3HABATH MPABO KaXKIOTO HA COOCTBCHHOE MHECHUE, IPUHUMATh PEIICHHS C YYETOM MO3UIMNA BCEX
YYaCTHHKOB; 4yBCTBO MMPEKPACHOTO U ICTETHYECKHX YyBCTB HAa OCHOBE 3HAKOMCTBA C MHPOM BEIIECTB U UX MPEBPAILEHHUIT; CAaMOYBa)KEHHE U YMOLUOHATFHO-TTOJI0KUTEILHOE OTHOLICHHE K ceOe;
RNpU3HAGAMb: LCHHOCTH 3I0POBbS (CBOETO U JPYTUX JIFO/ICH); HEOOXOIMMOCTh CAMOBBIPAKEHHSI, CAMOPEATU3ALIUH, COLHATFHOTO PU3HAHN;

0CO3HA6aMb: TOTOBHOCTH (T HETOTOBHOCTH) K CAMOCTOSTEIIFHBIM MOCTYIIKAM M JICHCTBUSIM, OTBETCTBEHHOCTD 33 MX PE3YJIETAThl; TOTOBHOCTh (MJIM HETOTOBHOCTB) OTKPHITO BHIPAXKATh M OTCTANBATh
CBOIO MO3HITUIO U KPUTHYHO OTHOCUTHCS K CBOUM IMOCTYIIKAM;

npPOAGIAMb: IKOJOTUUSCKOE CO3HAHUE, HOOPOKEIATeIbHOCTD, JOBEpHE M BHUMATEIBHOCTD K JIOISIM, TOTOBHOCTh K COTPYAHHYECTBY W ApYxkOe, OKa3aHHIO MOMOIIM TeM, KTO B HEl HYy»KAaeTcs;
000OIICHHBIH, YCTOWYHMBBIM W HM30MpATEIbHBIA MO3HABATEIBHBIA HWHTEPEC, MHUIMATUBY M JIIOOO3HATEIFHOCTh B W3YyUYCHHH MHpA BEIISCTB U PEAKIUil;, I1€JICyCTPEMIICHHOCTh M HACTOHYMBOCTH B
JIOCTIDKEHHU TIeTIeH, TOTOBHOCTD K ITPEOJIOJICHUIO TPYTHOCTEH; YOSIKICHHOCTh B BO3MOXXHOCTH TIO3HAHUS TIPUPOJIBI, HEOOXOJAUMOCTH Pa3yMHOTO HCIIOJIL30BAHUS TOCTIKCHUN HAYKH M TEXHOJOTHI IS
pa3BUTHS O0ILECTBA;

yMemb: YCTaHABIMBATH CBA3b MEKAY LENIBI0 M3YYCHHUS XUMHH M TEM, JUIS YEro OHa OCYIICCTBISICTCS (MOTHBAMH); BBIMOJHATH KOPPHUTHPYIONIYIO CaMOOILICHKY, 3aKTIOYAIONIYIOCS B KOHTpPOJIE 3a
MPOIIECCOM M3YUYCHUS XUMHUH M BHECCHHH HEOOXOIUMBIX KOPPEKTHBOB, COOTBETCTBYIOIIUX ATallaM M CIIOCO0aM M3Yy4eHHs Kypca XUMHH; BBIMOJIHITH PETPOCIICKTHBHYIO CAMOOIICHKY, 3aKITIOYAIOIIYIOCS
B OIICHKE MPOIecca U Pe3yIbTaTa U3ydeHHUs Kypca XMMUHM OCHOBHOM LIKOITBI, TOABEICHUH UTOTOB Ha OCHOBE COOTHECEHUSI LieJiell U pe3y/IbTaTOB;

CTPOUTH KHU3HEHHBIC U MPOGECCHOHATBHBIC TUIAHBI C YIETOM KOHKPETHBIX CONMATBHO-UCTOPHYCCKUX, MOJUTHICCKUX U SKOHOMUYECKUX YCIOBUMH; 0CO3HABATh COOCTBCHHBIC IICHHOCTH U COOTBETCTBUE
WX MPUHUMAEMbIM B JKU3HHU PEIICHHUSIM; BECTH JUAJIOT HA OCHOBE PABHOIMPABHBIX OTHOIICHHH M B3aHMHOTO YBaXKCHHS; BBIACAThH HPABCTBEHHBIN aCMEKT MOBEJCHUS M COOTHOCHTH TOCTYNKH (CBOM U
NIPYTHX JIIO/Iei) U COOBITUS C MPUHATBIMH STHYECKUMH HOPMAaMH; B TpeJeiaXx CBOUX BO3MOXKHOCTEW MPOTHBOICHCTBOBATH NEHCTBUSIM W BIMSIHUSIM, MPEACTABISIONMM YIPO3y JKH3HH, 3I0POBBIO U
0€30IMaCHOCTH JTHYHOCTH U OOIIECTBA.

I[Inanupyemsle pe3yabTaThl 00y4eHHS:
BeInmycKHHK Hay4YHTCS

* OIIMCHIBATH CBOMCTBA TBEPBIX, XKHUKHX, Ta3000pa3HBIX BELIECTB, BBIIEISSI UX CYLIIECTBEHHBIC PU3HAKY;

* XapaKTepU30BaTh BEIIECTBA 10 COCTaBy, CTPOSHUIO U CBOWCTBAM, YCTaHABIMBATH MPUYMHHO-CIIEICTBEHHBIE CBSA3H MEX/y TaHHBIMU XapaKTePUCTUKAMU BEIIECTBA;

* pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHH «aTOM», «MOJIEKYJa», «XUMHUECKHH 3JIEMEHT», «IPOCTOE BELIECTBO», «CI0KHOE BELIECTBOY», «BAJEHTHOCTbY, HCIIOJb3Yys 3HAKOBYIO
CUCTEMY XMMHHU;

* 1300pakaTh COCTAB MPOCTCHIINX BEIIECTB C MOMOIIBI0 XUMHIECKUX (POPMYII M CYITHOCTh XUMHIESCKUX PEAKIUA C TOMOIIBI0 XUMUYECKIX YPaBHCHHUI;

* BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, a TAKXKE MAaCCOBYIO JOJIK0 XUMUYECKOT0 2JIEMEHTA B COEAMHEHUSX IJI1 OLIEHKHM UX NMPAKTUUECKON 3HAYUMOCTH;

* CPaBHMBATH 10 COCTAaBY OKCHUJbI, OCHOBAHUS, KUCIIOTHI, COJIU;

* KJIACCU(UIIUPOBATH OKCUJIBI U OCHOBAHUS 110 CBOWCTBAM, KHCJIOTHI M COJIU 110 COCTaBY;

* [10JIb30BAThCA JTAOOPATOPHBIM 000PYAOBAHUEM U XMMUYECKOH MOCYAO1;

* IPOBOJHUTH HECJIOKHBIE XMMUYECKUE OIBITHI M HAOIIONEHUS 32 U3MEHEHHSIMHU CBOICTB BELIECTB B IIPOILECCe MX IPEBpaIleHUH; COOMI0AaTh MPAaBUIa TEXHUKU O€30MIaCHOCTH NPH MPOBEICHUHU

HaOJIOJICHHI U OIBITOB;



* pa3aM4aTh 3KCIEPUMEHTANBHO KHCIOTHI U IEN0YH, MONb3yACh HHAUKATOPAaMHU; OCO3HABATh HEOOXOAUMOCTh COOIIOEHHS Mep 6€30MaCHOCTH MPH 00pAIeHH! ¢ KUCIOTaMU | IET0YaMH.

* pacKpbIBaTh CMBICH Nepuoguueckoro 3akoHa /. . Menneneesa;

* ONKCHIBATh U XapaKTePU30BaTh TAOINYHYIO (GopMy MEPHOANUECKON CHCTEMBI XUMUYECKHX 3JIEMEHTOB;

* XapaKTepHU30BaTh COCTAB aTOMHBIX SAEP M PACIpPEAeNICHUE YHCIa NIEKTPOHOB IO 3IEKTPOHHBIM CIIOSIM aTOMOB XUMHMYECKHX 3JIEMEHTOB MaJbIX MEPHOAOB MEPUOANYECKOH CHCTEMBI, a TaKKe
KaJusl U KaJbIys;

* pa3nuyaTh BUABI XMMUUECKON CBA3H: HOHHYIO, KOBAJICHTHYIO IOJIIPHYI0, KOBAJICHTHYIO HEIOIAPHYIO U METAIIIMYECKYO;

* 300paXkaTh HMEKTPOHHO-HOHHBIE ()OPMYIIBI BELIECTB, 00Pa30BaHHBIX XUMHIECKIMH CBSI35IMH Pa3HOTO BUJA,;

* BBIBIIATH 3aBUCHMOCTb CBOMCTB BELIECTB OT CTPOCHUSI X KPUCTAJUINUECKUX PEIIETOK: HOHHBIX, AaTOMHBIX, MOJICKYJIAPHBIX, METAJUINYECKHX;

* XapaKTepHU30BaTh XUMHUYECKHE IEMEHTHI I UX COCAMHEHHS Ha OCHOBE ITOJIOXKEHHS 3JIEMEHTOB B IIEPUOMYECKOI CHCTeMe U 0COOCHHOCTEH CTPOCHHS UX aTOMOB;

* XapaKTepHU30BaTh HAyYHOE ¥ MHPOBO33PEHUECKOE 3HAUCHHUE MEPUOINIECKOTO 3aKOHA U MEPHOANYECKOM CHCTEeMbI XMMHUYecKux 3meMeHToB Jl. M. Menneneesa; * 00bACHATh CyTh XUMHIECKHX
MIPOLIECCOB M MX MPUHIUINAIBHOE OTIMYHE OT (PU3NUCSCKUX;

* Ha3bIBaTh [IPU3HAKH U YCJIOBUS NPOTEKAaHHUS XUMUUECKUX PCaKLUii;

* YCTaHABIMBATh NPUHAISKHOCTh XUMHIECKOH PEaKIHN K ONpeAeNEHHOMY THIy MO OJHOMY M3 KJIACCH(HUKAIMOHHBIX NPHU3HAKOB: 1) MO YHCITy M COCTaBy MCXOJAHBIX BEIIECTB M HPOTYKTOB
peakiuu (peakiuy COeIMHEHHs], pa3lioKeHHs1, 3aMelleHHsT 1 00OMeHa); 2) 10 BBIIEJICHHIO WM MOTJIOIIEHUIO TeIUIOTHI (PeakiMy SK30TepMHYECKHE U YHIOTEPMHUUECKUE); 3) M0 U3MEHEHHIO CTeleHei
OKHCJICHUS] XUMHYECKHX JIEMEHTOB (PEaKI[M1 OKHCINTEIbHO-BOCCTAHOBUTENBHEIE); 4) IT0 00paTUMOCTH Tpoliecca (peakiuu oopaTumele 1 HeoOpaTumeie);

* COCTABIIITh YPaBHEHHS SJIEKTPOJUTHYECKOH MAMCCOIHMAIMK KHCIIOT, INEeJ0odYel, cojell; MONHbIE M COKpamiéHHbIE WOHHBIE YPaBHEHHs peakiuii oOMeHa; ypaBHEHHUsS OKHCIHTEIBHO-
BOCCTAHOBHTEIIBHBIX PEaKIIHI;

* IPOTHO3MPOBATh NPOIYKTHI XUMHYECKHX Peakuuii o GopmyiamM/Ha3BaHHUIM UCXOIHBIX BELIECTB; ONPEENATh HCXOAHBIE BElecTBa 0 GopMyiaM/Ha3BaHUSIM NPOJIYKTOB PEAKIHH;

* COCTaBIISITh YPAaBHEHHS PEAKIHH, COOTBETCTBYIONIUX MOCIEI0BATEIBHOCTH («IIETIOUKE» ) IPEBPAIIEHHUI HEOPTaHHIECKUX BEIIECTB PA3IIMIHBIX KIACCOB;

* BBISIBIIAITD B IIPOLIECCE HKCIICPHMEHTA MPU3HAKH, CBUACTEIbCTBYIONIHE O MIPOTEKAHMH XUMUIECKOH PEaKIliH;

* IPUTOTOBIIATH PACTBOPHI C ONPEEIEHHON MacCOBOH 10JIeH pacTBOPEHHOTO BELIECTBA;

* OIIPEMIENIATH XapaKTep CPebl BOJHBIX PACTBOPOB KHUCIIOT U IIET0UeH 110 H3MEHEHHIO OKPACKH HHIANKATOPOB;

* IPOBOJIUTH KAYECTBEHHBIC PEAKIINH, TIOATBEPIKIAIOIINE HAJIMIHE B BOJHBIX PACTBOPAX BEIIECTB OTAENIBHBIX HOHOB

¢ OIIPEALIATE IPUHAIIICIKHOCTH HEOPTAHUYECKUX BEIIECTB K OJHOMY U3 U3YUCHHBIX KﬂaCCOB/prHHI METaJJIbl 1 HEMECTAJIJIbI, OKCHUbI, OCHOBAHU A, KMCJIOTHI, COJIH,

* COCTaBIIAITH (h)OPMYIIBI BEIIECTB IT0 UX HA3BaHWUSM;

* OIIPE/IEIIATh BAJIEHTHOCTD U CTETIEHb OKUCIICHUS DJIEMCHTOB B BEI[ECTBAX;

* COCTABJIATH (POPMYJIbI HEOPIAHMYECKUX COSIMHEHHM 110 BAJICHTHOCTSIM M CTEIEHSAM OKUCJICHHUS JICMEHTOB, a TAKXKE 3apsAaaM HOHOB, YKa3aHHBIM B Ta0JUIIEe PACTBOPUMOCTH KHCIIOT, OCHOBAaHUH
M COJICH;

* OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHUS (M3WYECKHX M XMMHYECKHX CBOMCTB IPOCTHIX BEIIECTB (METAJUIOB M HEMETAJUIOB) M MX BBICIINX OKCHIOB, OOPa30BAaHHBIX JJIEMEHTAMH BTOPOTO U

TPETHEro NEePUOJIOB;



Ha3bIBaTh O0IIME XUMUYECKHUE CBOMCTBA, XapaKTEPHbIE IS TPYIIT OKCHAOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBATh OOIIME XUMHYCCKUE CBOWCTBA, XapaKTEPHBIC IS KAXKIOT0 U3 KJIACCOB HEOPraHUYECKHX BEIIECTB: KHCIIOT, OCHOBAHHI, COJICH;

* IPUBOAUTH NIPUMEPBI PEAKIIMii, MOATBEPKAAIOIIMX XUMHYECKHE CBONCTBA HEOPIAHMYECKUX BEILIECTB: OKCHJOB, KMCIOT, OCHOBAHMIT M COJICH;

* OIPEJIENATH BEIECTBO-OKUCIUTENb U BEIECTBO-BOCCTAHOBUTEIb B OKMCIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINIX;

* COCTABIISITh OKHCIMTEILHO-BOCCTAHOBUTEINBHBII OallaHC (U1 M3yUYCHHBIX PEaKIInii) MO MPEUIOKCHHBIM CXEeMaM PeaKInii;

* IPOBOJIUTH JJA00PATOPHEIE OIIBITH, MOATBEPIKAAIONINE XMMUIECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX BEIIECTB;

BuvinycKHUK noyuum 603MOMCHOCHb HAYUUMBCA:

* 2PAMOMHO 0OPAWAMbCA C BEUECMEAMU 6 NOBCEOHEGHOU IHCUSHU,

* 0CO3HABAMb HEOOX0OUMOCHb CODNIOOEHUS NPABUT IKOJIO2UHECKU De30NACHO20 NOGEOeHUs 8 OKPYCaloujell RpupooHol cpeoe;

* NOHUMAMb CMBICL U HEOOXO00UMOCHb COONIIOOEHUs. NPEONUCAHUL, NPEONa2aeMblX 8 UHCIMPYKYUAX NO UCHONIb30BAHUIO JIeKAPCME, CPeOCmE ObImMo8oUu Xumuu u op.;

* UCNONBL306AMb NPUOOPEMEHHDLE KNIOUEEble KOMNEMEHMHOCMUY NPU BbLINOIHEHUU UCCIeO008AMENbCKUX NPOEKNOS NO U3YUEHUIO C80LICME, CHOCODO08 NONYYEeHUS U PACNO3HABAHUS 6elecms;

* PA36UBAMb KOMMYHUKAMUGHYIO KOMNEMEHMHOCHb, UCNONb3YSA CPeOCmBd YCMHOU U NUCbMEHHOU KOMMYHUKAyuu npu pabome ¢ meKCmamu y4eOHUKA U OONOJIHUMENLHOU umepamypotl,
CNPABOYHBIMU MADIUYAMU, NPOAGTAMb 20MOBHOCHTb K YEAHCEHUIO UHOU MOUKU 3PEHUsL NPU 0OCYIHCOCHUU PE3VIbINANOS 8bINOIHEHHOU pabomyl;

* 00bEKMUBHO OYEHUBAMb UHMOPMAYUIO O BEWeCMmBAX U XUMUYECKUX NPOYeccax, KpUmuyecku OMHOCUMbCA K NCe80OHAYYHOU uHGopmayuu, HedoOpocosecmHol pekiame, Kacaioujeics
UCNONBL306AHUS PASTUUHBIX BEUYECE.

* 0CO3HABAMb 3HAUEHUE MEOPEMULECKUX SHAHUT 0I5t RPAKMUYECKOU 0esimeNbHOCIU Yel08eKd,

* ONUCHIBAMb U3YUEHHbIE 00BEKMbL KAK CUCTNEMbL, NPUMEHSAS TO2UKY CUCEMHO20 AHATU3A,;

* NPUMEHAMb 3HAHUA O 3AKOHOMEPHOCAX NEPUOOUHECKOU CUCTNEMbL XUMUYECKUX INeMEHMO8 OJis 00bACHEHUS U NPEOBUOEHUs. CEOUCIE KOHKPEMHbIX GeWecms;

* Pa36UBAMb UHPOPMAYUOHHYIO KOMNEMEHMHOCb NOCPEICMEOM VeIyONeHUs SHAHUL 06 UCIOPUU CIAHOBTIEHUS XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMUL, NEPUOOUYECKO20 3AKOHA KAK 00HO20
U3 BANICHETIWUX 3AKOHO8 NPUPOOBL, d MAKHCE O COBPEMEHHBIX OOCIMUNCEHUAX HAYKU U MEXHUKU.

* cOCMagaAmb MONEKYIAPHbIE U NOTHbLE UOHHBIE YPABHEHUS NO COKPAWEHHBIM UOHHBIM YDASHEHUAM,

* NPUBOOUMb NPUMEDDL PEAKYUT, NOOMBEPIHCOAIOUUX CYUJECNBOBAHUE B3AUMOCEAZU MENCOY OCHOBHBIMU KIACCAMU HEOP2AHUHECKUX BEUecms;

* IPOCHO3UPOBATb PE3VIbINANIbI 8030CUCIBUSL PASTUYHBIX PAKNMOPO8 HA USMEHEHUEe CKOPOCU XUMUYECKOU PeaKyuu,

* NPOSHO3UPOBATL PE3YILIANIbL 8030€UCMBUS PASTUYHBIX (PAKMOPOS HA CMeWeHUe XUMUYECKO20 PABHOBECUS.

* NPOSHO3UPOBAMb XUMUUECKUE CBOUICMEA 6EUeCNE HA OCHOBE UX COCMABA U CPOEHUS,

* NPOSHO3UPOBAMb CNOCOGHOCMb GeWeCmBa NPOABIAMb OKUCTUMENbHbLE WU B0CCIAHOBUMENbHBLE CBOUCMEBA C YUEMOM CIeNneHell OKUCIEHUsL DIEMEHMO8, 6X00AUUX 8 €20 COCMAB;

* BLIABNANMD CYUECMBOBAHUE 2EHEMUYECKOU B3AUMOCBA3U MENHCOY BEUJECTNEAMU 8 PAOY. NPOCHOE 8EUECME0 — OKCUO — SUOPOKCUOD — COTIb;

® OpeaHu308vl6aAMb, npoeodumb YdeHudeckKue npoeKkmaol no UCCEO008AHUIO CBOLICNE eeujecms, UMerwux 6asiCHoe npaxKkmuieckoe 3HaieHue.



Onucanue y'{EGHO-MeTOHI/I‘IECKOFO U MaTepUuaJIbHO-TEXHUYECKOI'0 obecreyeHust

Y4eoHo — MeToAHYECKOE o0ecIeueHHe

1.IlpumepHast mporpaMmma OCHOBHOTO 001ero 00pa3oBaHus 1Mo XUMuH (0a30BbIi ypOBEHS);

2.ABtopckas mporpamma O.C.I'abpuensiHa, coorBerctBylomas ®enepansaomy ['ocymapcTBeHHOMY 00pa3oBaTeIbHOMY CTaHAApTy OCHOBHOTO 00mIero o0pa3oBaHus U JOIYyIIeHHass MUHACTEPCTBOM
oOpazoBanus u Hayku Poccuiickoit @enepanuu (O.C.I'abpuensa [IporpamMma kypca xumuu 1uist 8-9 kimaccoB o0meodpa3oBaTenbHbIX yupesxkaenuii / O.C.I'abpuensan. — M.: [Ipoda, 2012r.).
3.Ia6puensn O. C., Ocmpoymos H. I'. HactonpHas KHura yautens. Xumus. 9 k i1.: Mertoaudeckoe mocobue. — M.: Ipoda, 2010r

4.Xumus. 9 k 11.: KontponsHsle n npoBepounbie paboTs! k yueoHuky O. C. I'abpuensna «Xumust. 9 / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. — M.: [Ipoda, 2009r.

S.Tabpuenan O. C., Ocmpoymos HU. I'. Izydaem xumuro B 9 k 11.: Jlunakrudeckue Matepuaisl. — M.: bk miroc, 2009r.

6.l a6puensn O. C., Auwyrkosa A. B. Pabouast tetpans. 9 k 1. K yuebuuky O. C. T'abpuensina «Xumus. 9». — M.: JIpocda, 2012r.

T.Tabpuenan O. C., Bockobotinukosa H. Il. Xumusi B TecTax, 3ajadax, yHpakHeHWsiX. 8— 9 ki — M.: [Ipoda, 2009r.

MarepuajJbHO-TeXHHYECKOe o0ecnevyeHne:

Jlns oOyueHHsl y4Yaluxcsi OCHOBHOH IIKOJBI B COOTBETCTBHH ¢ TpeOGoBaHMsAMH (PenepaqbHOTO rocyIapCTBEHHOTO 0Opa3oBaTENbHOIO CTaHIapTa HEoOXOAMMA pealu3alys IesTelTbHOCTHOTO
noaxoxa. JlesTenbHOCTHBIA MOAX0M TpeOyeT MOCTOSHHOW OHOpPHI Mpolecca 00ydeHUss XMMHUU Ha JIEMOHCTPALMOHHBIN IKCIIEPUMEHT, MPAKTHYECKHe 3aHATUS U JIAOOPAaTOPHBIE OIBITHI, BHIIOIHIEMBIC
yuanmmucs. KabuHer XUMuKM OCHAIIEH KOMILIEKTOM JIEMOHCTPAIMOHHOTO | J1ab0paTOpHOro 000pYAOBaHMs [0 XMMHUH JUISi OCHOBHOM IIKOJIBL. B KaOWHETe XMMHUM OCYIIECTBIISIOTCS KaK YpOYHasl, TaK
U BHEYpO4Hasi GOpMbI y4eOHO-BOCITHTATEILHON JEATENBHOCTH ¢ yyanmmucs. OcHaleHne B 60JbLICH 4acTH COOTBETCTBYET [lepedHro 000pynoBaHUs KaOMHETa XUMUH M BKJIIOYAET PA3JIMYHBIC TUIIBI
cpenctB oOyueHHs. bobIyro 4acTe 000pyIOBaHHS COCTABISIIOT yUeOHO-TIPaKTHUECKOe U yueOHO-1abopaTopHOE 000pyIOBAaHHE, B TOM YHCIIE KOMIUIEKT HaTypalbHBIX OOBEKTOB, MOZEIH, TPUOOPHI 1
HWHCTPYMEHTBI [UIS IPOBE/ICHNS IEMOHCTPALMI U MIPAKTHYECKHX 3aHATHI, IeMOHCTPALOHHBIE Ta0OIHIIBI, BU/ICO, MEIHa OCHAII[CHHUE.

B KOMIUIEKT TEXHHYECKMX M HH(OPMAIIMOHHO-KOMMYHHKATHBHBIX CPEACTB OOYYeHHs BXOAAT: armaparypa [Jis 3amiceld ¥ BOCHPOM3BENCHHS ayauo- W BHJICOMH(OpMAIHH,

KOMITBIOTEP, MYJIbTUMEAHA IIPOCKTOP, JOCKA C I/IHTepaKTI/IBHOﬁ HpHCTaBKOﬁ, KOJUIEKOUA Meaua-peCypCcoB, BbIXO/ B I/IHTepHeT.

Hcnonb30BaHKe dIEKTPOHHBIX CPEICTB 00YyUEHHS M103BOJIAIOT:

®  aKTUBM3HPOBATH JAEATEILHOCTb 00YJAIONIMXCS, OMTyYaTh OoJiee BEICOKHE KaueCTBEHHBIE PE3yIbTaThl 00yUCeHHS;
e  npu noxaroroske k EI'D obecneunBaTh caMOCTOATEIFHOCTD B OBJIAJICHUH COZIEPIKaHHEM Kypca .

e  (opmuposars KT - KOMHETEHTHOCTb, CIIOCOOCTBYIOILYIO YCIICITHOCTH B y4eOHOI A€ TENbHOCTH;

e  dopmupoBars YY]I;

Hamypanvhnvie 00vexmut



HarypanbHble 00bEKThI, HCIIOIb3YEMbIe B 00YUE€HUH XMMHH, BKIIOYAIOT B ce0s1 KOJUIEKIIMH MHHEPAJIOB U TOPHBIX MOPOJ, METAJIOB U CIUIABOB, MUHEPANbHBIX YA0OPEHUH, MIacTMacc, KayuyKoB,

BOJIOKOH M T. 1.

O3HaKOMIICHHE yyamuxcs ¢ o6pa3uaMH HCXOJHBIX BEHICCTB, MOJYIIPOAYKTOB U T'OTOBBIX U3JEIUH TT03BOISET TMOJIYYUTHh HATJIAAHOC NIPEACTABICHUE 00 3THX MaTe€puajlax, uxX BHCIIHEM BUJIC, a TAKXKE

0 HEKOTOPBIX (PU3UUECKUX CBOMCTBAX.

Xumuuecxuepeakmusbl U mamepuaiibl

OO0pameHre co MHOTUMH BEMIECTBAMHU TpeOyeT CTPOTroro COONIOACHUS HPABHI TEXHHUKH 0€30IacHOCTH, OCOOCHHO IMPH BBHINIOJHEHHH ONBITOB CAMUMH ydYallUMHCS. Bce HeoOXoammbie Mepbl

IPpEeaAOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIUX JOKYMCHTaX U UHCTPYKIUAX.

Xumuueckan nabopamophnan nocyoa, annapameol U npudOpPsl

XuMuueckasi Mocysa moIpa3AeNsieTcst Ha ABE IPYIIIBL: I BBITOMHEHHS OIBITOB yYAITUMHUCS U IEMOHCTPAIIMOHHBIX OIIBITOB.

[IpuGopsl, anmapaTsl 1 yCTAHOBKH, UCIIONB3yEMBIC HAa YPOKAX XUMHH, TIOPA3IEISIOT HA OCHOBE MPOTEKAIOIINX B HUX (PU3NYIECKUX M XUMUIECKHX .

Mooenu

OO0BEKTaMU MOJICTUPOBAHUS B XMMUH SBJISIFOTCS aTOMBI, MOJIEKYJIbI, KPUCTAJIIBI, 3aBOJICKUE AMIIapaThl, a TAKKE MPOUCXOISIIIE TPOIIECCHI.

B npenonaBaHuu XMMHU UCTIONB3YIOTCS MOJCIH KPUCTAUTHUECKUX PEHIETOK anMasa, rpaduta, cepsl, Ghochopa, okcuna yriepona(ly), moBapeHHO#H cojd, Jbla, Homaa, skene3a, MeId, MarHus,
Ha0bOPBI MOJIENIeH aTOMOB JUTsl COCTAaBJICHHSI IAPOCTEPIKHEBBIX MOJIENEH MOJIEKY L.

Yueonwvie nocobus na neuamnoii ocnose

B mpomecce 0o0ydeHMS XUMHH HCHONB3YIOTCA CIIEAYIONINE TAaOJNUIBI MOCTOSHHOTO SKcnoHupoBaHms: «Ilepmonmueckas cuctema xummdecknx snementoB .M. MenneneeBay, «Tabmmma
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHHH M COJIEH», « DMEKTPOXUMUIECKIHA P HANPSHKEHUH MEeTawioBy, «KpyroBopoT BemecTB B IPUPOAE» U JIp.

Jyis opraHM3anuy cCaMOCTOSATENHLHOM paboThl 00yJYarOIUXCs Ha YPOKaxX UCIONB3YIOT Pa3HOOOpa3HbIe TUIAKTHICCKAE MaTepUalIbl: TETPAId Ha MEYaTHON OCHOBE HJIHM OTIENIbHBIE paOodue JIMCTBl —

UHCTPYKIHUH, KAPTOUYKHU C 3alaHUSIMU pa3H0171 CTENIEHU TPYAHOCTH JUIA U3YUEHUS HOBOT'O MaTe€puajia, CaMOIIPOBEPKU U KOHTPOJIA 3HAHUH yuamuxcs.

st oGecniedeHnst 6€30MacHOTO TpyAa KaOWHETe XUMHHU HMEeTCs:
®IIPOTHBOIIOXKAPHBIN MHBEHTAPh
€anTeuKy C HaOOPOM MEANKAMEHTOB M EPEBA30UHBIX CPEJICTB;
®  PHCTPYKIHIO 110 IIPaBHIaM OE30IIaCHOCTH TPYAQ UL 00y JIatOIIIX S

e IKypHaJ perucTpaluy HHCTPYKTaxa Mo IpaBuiaM 0e30IacHOCTH Tpya.



KasennapHo-TeMaTnieckoe IIaHNPOBaHHe.
Kypc «Heoprannyeckasi Xumus» 9 kiiacc(6a30Bblii ypoBeHb.

Ne Tema u THII ypoKa JaTa DJIeMEHThI CO/IePKAHUS IlnanupyemMble pe3yabTaThl
n/n IIpeameTHbIC | Metanpeamernbie YY1 | JInyHocTHbIe YV ]I
BBenenne. O61mas XxapakTepuCTHKA XUMHYECKUX YJ1eMeHTOB H XHMHUYeCKHX peakuuii. [lepuoanyeckuii 3aKoH U MepuoInyecKas cucreMa xumuyeckux jeMenToB JI.U.MenaeseeBa. (104.)

1. XapakTepuCTHKaXUMUYECKOTr0 Boansiit uncrpykrax no OT u Th. Hayuamcsa: XxapakTepu3oBaTh XUMHYECKUE PeryasiTHBHBIE: CTaBsIT yueOHbIC 3a7aud Ha dopmupyror
JJIEMEHTa Ha OCHOBAHHH €TO XapaKTepUCTUKA XMMUUYECKOTO 3JIEMEHTA 110 JJeMeHTHI 1-3 —To meproja 1mo ux OCHOBE COOTHECEHHS TOTO, UTO Y’Ke H3BECTHO U OTBETCTBEHHOE
nonoxenus B [lepronuueckoit nonoxerusiio B [ICXD JL.1. Menneneesa. nosioxkeruto [ICXD JI.U. Menneneesa. YCBOEHO YYAILUMCS, U TOTO, YTO elI€ HEU3BECTHO | OTHOIIECHHE K
cucTeMe JIeMOHCTDALIHS: MOJIEITH ATOMOB HIeMEHTOB 1-3 Tonyuam 603mo2icHOCIb HAYUUMbCA! Io3naBaTe/1bHbIE:CAMOCTOSTEILHO BBIIEIIAIOT YUYEHHIO
. 1. Menneneesa 10 HepHosIon OINCHIBATH U3YUCHHBIE OOBEKTHI KaKk 1 (hOpMyYNHPYIOT IO3HABATEIBHYIO [ENTb

CHCTEMBI, IPUMEHSIS JIOTHKY CHCTEMHOIO KommyHuKkaTHBHBIE: QOPMYIHPYIOT

aHanu3a COOCTBEHHOE MHEHHE U MO3ULIHUIO, 331aI0T
BOIIPOCHI, CTOSIT NIOHSTHBIE IS ITapTHEpa
MOHATHS

2. CBoiicTBa OKCHJIOB, KUCIIOT, Xumu4eckue CBOMCTBa OKCUIOB, OCHOBAHHH , Hayuamcsa: Ha3pIBaTh 00LIME XMMUYECKUE PeryssiTuBHBIE: CTaBAT yueOHYIO 3a1a4y, [posBaustor
OCHOBaHHI1 ¥ COJIEH B CBETE KHCIIOT, COJICH B CBETE TEOPHU CBOIfCTBa KHUCIIOTHBIX, OCHOBHBIX OKCHJIOB, OIIPEIETISIOT IOCIIeI0BATeIEHOCTh YCTOHYMBBIH
TEOPUH EKTPOITUTHIECKON JNEKTPOIUTHYECKON TUCCOLHALIMN 1 KHUCIIOT, OCHOBaHUil U conelt ¢ mozuuuu TOJI; | mpoMexyTOUHBIX LieJeil ¢ y4eToM KOHKPETHOTO yueOHO —
JMCCOLHUAINY ¥ OKUCIICHUS- OKMHCIICHHS1- BOCTAaHOBJICHUS IPUBOJUTH IIPUMEPBI PEaKLUi, pe3ynbTaTta, COCTaBILIOT IUIaH U AJITOPUTM [03HABaTEIbHBIH
BOCCTaHOBIICHUS MIOATBEPKIAONIUX XUMIIECKHEe CBOMCTBA: JeUCTBHI HHTEpEeC K HOBBIM

OKCHJIOB, KHCJIOT, OCHOBAHHH, COJICH; ITo3HaBaTe/IbHbBIE: crnocodam pereHust
OIpeIeIATh BEIIECTBO — OKUCIUTENb U CaMOCTOSITENNBHO BBIACISIOT 3amad

BEILIECTBO —BOCCTaHOBHTENL B OBP; (opMyIIHPYIOT O3HABATENEHYIO IIEIb,

Tonyuam 603m024cHOCIb HAYUUMbCA! UCTIONB3Ys OOLIKe IPHEeMbl peHIeHNUs 3a1a4

IPOTHO3UPOBATH CIOCOOHOCTD BEIECTBA KoMMyHHKAaTHBHBIE:

MIPOSIBIISITH OKUCIHTENBHEIE HITH KoHTposb ¥ OIeHKa IeHCTBHI apTHepa

BOCCTaHOBHUTEIbHBIE CBOICTBA C YYETOM

CTereHell OKUCIEHNUS DIIEMEHTOB, BXOJIAIINX B

€ro COCTaB

3. AmpoTepHble OKCHIBI K INonsATHE 0 MEPEXOAHBIX JJIEMEHTaX. Hayuamcsa: XapakTepu3oBaTh XHMHYECKHE PerynsiTuBHbIe: IMposBsioT

THIPOKCHUJIBI AmbotepHOCTS. ['eHeTHIeCKHIT psix cBOiicTBa aM(OTEPHBIX OKCHIOB U ITprHIMAIOT U COXPAHSIOT y4eOHYIO 3a/1auy, JT0OPOIKETATEILHOCT
NIEPEXOJHOT0ICMEHTA. THIPOKCHJIOB; HCIIOJIB30BATh PH YYUTHIBAIOT BBIIETICHHBIC YIUTENEM OPHEHTHPHI b,0T3bIBYNBOCTD,
Jlad.onbIT: 1.ITomydenue rupokcusia IUHKA H | XapaKTePUCTHKE BEIIECTB MOHATHE JIEUCTBHS B HOBOM Y4eOHOM MaTepuaie B KaK MOHUMaHHe
HCCIIEIOBaHHE €ro CBOWCTB «aM(OTEpHOCTB», IPOBOAUTE OITBITHI, COTPYAHHYECTBE C YUUTEIEM IyBCTB
MOATBEPKIAIONINE XUMUYECKUE CBOMCTBA ITo3naBaTenbHBIE: TPYTHXJTIOZICH 1
aM(OTEPHBIX OKCUJIOB M THAPOKCHIIOB; Crasst 1 GOpMyIHPYIOT IPOOIEMy YpOKa, COTIEPEKUBAHIE M
Ilonyuam 603M0ICHOCb HAYYUMBCL: CaMOCTOSITENFHO CO3/IAI0T JITOPUTM
0CO3HABaTh 3HAYCHHE TEOPETUYCCKUX 3HAHUN | JEATEIBHOCTH NP PEILCHHUHN MPOOIeMbI
UL IPaKTHIECKOH 1eITeIbHOCTH YeI0BeKa KomMmyHHKAaTHBHBIE:
[IposBISIIOT aKTUBHOCTH BO B3aUMOJICHCTBUM IS
PpeLICHNs IO3HABATEIBHBIX U
KOMMYHHUKATHBHBIX 3a/1a4(3aal0T BOIPOCEL,
(hOpMyIHPYIOT CBOH 3aTpyJHEHUS, IPEUIAraloT
TIOMOIIb B COTPYTHUYECTBE)
4. Ilepuoanueckuit Crpykrypa IICXD JI.W. Menneneesa. Hayuamcs: onUChIBaTh U XapaKTEPU30BATh PeryasiTuBHbIe: Omnpenensor CBOIo

3akoH u [lepuoanyeckas cucrema
J1. 1. MenpeneeBa B cBeTe
YYEHHS O CTPOCHHHU aToMa

Crpoenne atoMa. OU3HUECKHIA CMBICIT
MOPSIIKOBOTO HOMEPa, HOMepa Iepruoza,
HOMepa IPYIIbl XUMHYECKOTO 3JIEMEHTA B
TICXD A.U. Menneneesa. [Tpuunnst
HM3MEHEHHS CBOMCTB XUMHYECKUX 3JIEMCHTOB U
MX COSIMHCHUH B MEPHOJIaX M TPyMIax,

tabmunyto gopmy IICXD JI.U. Menneneesa;
JIeNIaTh YMO3aKIIIOYCHHS O XapaKkTepe
M3MCHEHHUSI CBOMCTB XUMHYECKUX HJIEMCHTOB
C YBEJIMYCHUEM 3apsII0B aTOMHBIX sIIep.
Tonyuam 603MOACHOCIb HAYUUMbCSL:
OPUMEHSTH 3HaHUSI O 3aKOHOMEPHOCTSIX

Hnaany}OT CBOM JICHCTBUS B COOTBETCTBHH C
MOCTaBJICHHOM 3a7a4el 1 YCJIOBUSAMU €€
peamm3anun

Io3naBaTebHBIE: CTABAT
1 (QOPMYNHPYIOT EIH B IPOOIEMBI YPOKa;

JIMYHYO MO3HILUIO,
aJICKBaTHYIO
nudbepeHIIpOBaHH
YIO CAMOOLICHKY
CBOMX YCIIEXOB B
yaebe




riIaBHBIX noarpymmax IICX0O JI.1.
Memnneneesa, JleMoOHCTpanus: pa3InIHbIe
(hopMbI TAGIUIL IEPHOIHUECKON CHCTEMBI.
Jlad.onbIT: 2.MoenupoBaHue IOCTPOCHUS
Ilepuoanueckoii cucrems /.M. Menneneena

nepnounqecxoﬁ CHUCTCMBI XUMHUYCCKUX
JJICMCHTOB JIsA 0OBSICHEHUS 1 TIpEeABUACHUSA
CBOICTB KOHKPETHBIX BEIIECTB

OCO3HAHHO ¥ TIPOM3BOJIHLHO CTPOSIT B YCTHOM U
MMUCEMEHHO# (hopme

KoMMyHuKaTHBHBIE:
Biiasenne MOHOJIOTHYECKON U TUATOTHIECKOM
dopmamu peun

XuMudeckast XuMHYecKast OpraHu3alys KUBOH 1 HEKHBOU Hayuamcs: xapakTepu3oBaTh XUMHYECKHI PerynasiTuBHbIe: paboTath 10 IUIaHy, Ucnons3yst | PopmupoBanue
OpraHHU3aIys KUBOH U HEXKHBOU pUposl. XUMHYECKUH COCTAB Apa, MAHTUH M | COCTaB JKHBOU KIIETKH; COCTaB Spa, MAaHTHU CIeIUaIbHO IOX0OpaHHbIE CPEICTBA. Y MEHHE OTBETCTBEHHOTO
TIPUPOABI 3eMHOH KOpbL. XMMHYECKHE dJIEMEHTHI B 3EMHOH KOPBI; OLICHUTH CTENEHb yCIIeXa WU HeycIexa CBoeil OTHOLIEHHUS K
KJIETKAX JKHBBIX OpraHu3MoB. Makpo- u Tonyuam 603MOACHOCHIb HAYUUNBCA: JIeATENbHOCTH YUYEHHUIO
MHKPODJIEMEHTHI. OOBSCHATH MHD C TOUKH 3PSHHS XHMHU ITo3naBaTe1bHBIE: AHATNU3HPOBATH, CPABHUBATH
JemoHcTpanusi:MoJeab CTPOSHHsI 36 MHOTO u 06001aTh U3yueHHbIe NOHATUS. CTPOUTH
nrapa B IOIIEPEYHOM paspese JIOTUYECKOE PACCY)KIACHUE, BKIIOUast
YCTaHOBJICHHE IPUYMHHO — CIIEACTBCHHBIX
cBs3eit. [IpeacTisaTe MHGOpPMALUIO B BUIE
pHCYHKA
KoMMyHuKaTHBHBIE:
OTcTanBaTh CBOIO TOUKY 3pEHMS, IPUBOJUTH
apryMeHTEH, IOATBEPXKIas uX (axramMu
Krnaccnduxarms O006uIeHne CBEICHUH 0 XUMHIECKUX Hayyamcs: ycTaHaBIUBaTh IPUHAUISKHOCTE | PeryisiTuBHbIe: Omnpeznensror
XHMHYECKHX peakiuii o peakiusax. Kimaccubukanus XuMHIecKux XHMHYECKOH peakuH K olpeieIEHHOMY THITy | BBIIBHraioT BepcHH pemeHus npooIeMsbl, BHYTPEHHIOIO
Pa3INYHBIM OCHOBAHHSIM peaxImii 1o pa3IMYHEIM OCHOBAHUSIM: T10 OTHOMY M3 KJIACCH(HKAIHOHHBIX 0CO3HABaTh KOHEUHBIH pe3ysIbTaT TIO3UIIHUIO
COCTaBY U YHCITy PearupyIomux U MPU3HAKOB: 1) M0 YHCITy U COCTaBy MCXOIHBIX oOyJaromuxcst Ha
00pa3yoIMXCcs BEIIECTB, TEII0OBOMY 3G (GeKTy, | BELIECTB U MPOIYKTOB PEAKIUH (PeaKIiu Ilo3HaBaTe/ibHBIE: YpOBHE
HAaIpaBJIeHHIO, I3MEHEHHIO CTEeTIeHel COCIIMHEHVIS], PA3JIOKEHNS, 3aMEIIICHUST BEIOHparoT OCHOBAaHMS U KPUTEPHUH UL TIOJIOXKUTEIILHOTO
OKHCIICHHSI 2JIEMEHTOB, 00pa3yromux oOMeHa); KIIaccupuKanuu OTHOIIEHHS K
pearupylolire BeulecTna, dase, 2) 110 BBIJICJCHHIO HITH MOTJIOIEHHIO IpeoOpa3oBbIBaTE HHGOPMALMIO H3 OJHOTO 00pa30BaTeILHOMY
HCTIONB30BAHMIO KaTaInu3aTopa. TEIUIOTHI (PeaKINy SK30TepMUUECKIE U BHUJIa B IPYTOi U BEIOUPATH IS ce0s yJ00HYIO poreccy,
JIab. onbITHI: SHJIOTEPMHUYECKHUE); ¢dhopmy duxcannu npeacTaBaeHus HHGOPMAITHN MIOHAMAIOT
3. 3amelIeHHe JKene30M MeJI1 B pacTBOpe 3) N0 U3MEHEHHIO CTENEHEN OKUCIIEHUS! HEOOXOIMMOCTh
cynbgara mexu (II) XHMHYECKHX JJIEMEHTOB (peaKIny KomMmyHHKaTHBHBIE: YYCHUS
OKHCIIHTEIFHO-BOCCTAHOBHUTEIIBHEIE); OTcTanBaTh CBOIO TOUKY 3pCHHS, IPHBOAUTH
4) o o6paTuMocTH mporecca (Peakim apryMEeHTBI, TIOATBEPIKAas X (hakTaMu.
oOpaTHMBble H HEOOpaTHMBIE); Pa3nuyaTh B yCTHOI peuyn MHEHHe,
Ionyuam 603MOICHOCTb HAYYULCA! JIOKa3aTebCTBA, THIIOTE3bI, TEOPUH
COCTaBIATh MOJIEKYJIAPHBIE H IIOTHBIC
WOHHBIE YPAaBHEHUS TI0 COKPAIICHHBIM
HOHHBIM YPaBHCHUSIM.
IlonsiTue o ckopocTu TlonsiTHe 0 CKOPOCTH XUMHUECKON peaKIuy. Hayuamcsa: Ha3piBaTh (HaKTOPHI, BIUSIONINE PeryasiTuBHbIE: IIposBasroT
XHMHYECKOH peaKiuu DakTOpHI, BIHUSIONIHE HA CKOPOCTh Ha CKOPOCTh XUMUUYECKOI peakiiny u CamocTosTeIbHO 00HAPYKUBAIOT U YCTOIYMBEIH yueOHO
XMMHYECKUX PEaKIUH. OOBSCHATH UX BIMSIHUE HA CKOPOCTh (hopMyIHpYIOT IpobIIeMy. — MO3HABATEIbHBIH
JleMoHcTpanum: XHMHYECKOH peaKIuy; Ha3bIBaTh (haKTOPHI, HHTEpec K HOBBIM
3aBUCHMOCTb CKOPOCTH BIIMSIIOIINE HA CMEIIEHHE XMMHIECKOTO ITo3naBaTenbHBIE: ob1mM criocobam

XUMHYECKOMH peaKnuu OT NMPUPOJbI
pearupyromumx BEIICCTB. 3aBUCUMOCTH
CKOpPOCTH XUMHYECKOH peakuuu oT
KOHLEHTPpaLun

pearupyromumx BEUICCTB. 3aBUCUMOCTH
CKOpPOCTH XUMHYECKOH peaKuuu OT I1omaan
COINPUKOCHOBECHHUS PCArupyrommx BEUIECTB

paBHOBECHA.

Tonyuam éozmooicnocmo

HAY4umucsl: IPOTHO3UPOBATH PE3YIILTATHI
BO3EHCTBHS PA3IUIHEIX (haKTOPOB HA
H3MEHEHHE CKOPOCTH XUMUUYECKOH PeaKIHu;
IPOTHO3UPOBATh PE3yIbTAThl BO3JCHCTBUS

BBISBISIOT IPHYKHEL M CIEACTBUS IBJICHUH.
CTpOoSIT IOTHYECKHUE PACCYKICHHS,
YCTaHABIUBAIOT IPUYUHHO — CJIEICTBEHHBIE
CBSI3H

KOMMyHl/lKaTl/lBHLIe:
Y4uThIBalOT Pa3sHbIC MHCHHUSA U CTPEMATCA K

peleHus 3aaa4




(«KUIAH CI10i1»). 3aBUCEMOCTD CKOPOCTH
XMMHYECKOH peaKnuy OT

TeMIepaTyphl pearupyIolHX BElIeCTB.

JIa6. OnsIThI:

4. 3aBHCUMOCTH CKOPOCTH XHMHYECKOU
peakiuy oT

IIPUPO/IBI PEarHpYyIOMINX BEIECTB HA IPUMeEpe
B3aHMOJEHCTBUH KHCIIOT C METaIaMU. 5.
3aBUCUMOCTb CKOPOCTH XUMHYECKON PEaKLK
OT KOHIEHTPAIINH PEarupyIoIHX BEeleCTB Ha
IIpUMepe B3auMOICHCTBHS IMHKA C COJISTHOM
KHCJIOTOU Pa3IMYHOM KOHIICHTPALUH.

6. 3aBUCUMOCTb CKOPOCTH XMMHYECKOMH
PEaKIMy OT IIOMa i CONPHKOCHOBEHUS
pearupyoumux BeIecTs.

7.MozenupoBaHUe «KUIIALIETO CIOSD).

8. 3aBHCHMOCTB CKOPOCTH XMMHUYECKOH
PEaKIUH OT TeMIIEPaTypPbl pearupyromux
BEIECTB HA IPUMePE B3aUMOCHCTBUS OKCHAA
meau( Il) ¢ pacTBOpOM CepHON KUCIOTHI
Ppa3IMyYHON TeMIepaTypbl

Pa3IMYHBIX (HaKTOPOB HA CMEIICHHE
XHUMUYECKOTO PAaBHOBECHUS

KOOPIMHAIINN PA3INYHbIX TIO3UIHI B
COTPYIHUYECTBE, (POPMYIIHPYIOT COOCTBEHHOE
MHEHHE U TIO3ULIHIO

8. Karanusaropst Katammsartops! 1 katanus. THrHOHTOpEL. Hayuamcs: nCTIONb30BaTh NMpU PeryasiTuBHbIE: ‘YcBoeHue npaBuil
AHTHOKCHIAHTBI. XapaKTEePUCTUKE MPEBPALICHUH BELIECTB YUUTHIBAIOT NPABHUJIO B TUIAHUPOBAHUU U WHIUBHIYaIBHOTO 1
JleMoHcTpamumn: TIOHATHS «KaTaJIN3aTOP», KHHTHOUTOPY, KOHTpOJIE CII0co0a pemeH s], OCYIECTBISIIOT 6e30macHOro
T'oMOTeHHBIH 1 TeTepOreHHBINH KaTaIn3bl. «aHTHOKCHJIAHTBD», IPOBOIUTH HECTIOXKHBIS TIOIIarOBBIH KOHTPOIIb noeieHnst BUC,
®depmeHTaTHBHBII KaTanu3. THruouposaHue. XHMHUYECKHUE OTBITHI U HAOIIOCHHUS 32 YTOXKAIOLIUX KUZHU
JIa6.onbITHI: M3MCHCHHSIMH CBOWCTB CBOWCTB BEIECTB B IMo3naBaTesIbHbBIE: 1 3710POBBIO JHOJIEH
9. Paznoxenue Tporiecce NMpeBpaleHui, coomonars npasmia | CaMOCTOSTENBHO CO3AI0T aITOPHTM
TepOKCUAa BOJIOPOAA C TOMOIIBIO OKCHIA Tb u OT. JIESITENIbHOCTUT TIPH PEIICHUH MpobiemM
mapranna (IV) u xaranassl. 10. O6HapyxeHne Tonyyam 603MOICHOCMb HAYUUMBCAL: Pa3JIMYHOrO XapakTepa
KaTaJa3bl B HEKOTOPBIX MUIIEBEIX MPOAYKTaX. TpaMOTHO 00paIaThesi ¢ BEIEeCTBaMH B KomMmyHnKaTHBHBIE:
11. MHrubupoBanue B3aMMOJICHCTBUS KUCIOT C TMOBCEIHEBHOM KU3HU JloroBapuBaloTCsi O COBMECTHON AEATEILHOCTH,
MeTaljlaMi yPOTPOITMHOM MPUXOAT K OOLIEMY PEIICHHIO, B TOM YHCIIE U
CTOJIKHOBEHHIO HHTEPECOB
9. O00061IEeHNE U CUCTEMAaTH3aLHs Hayuyamca: 06001maTh 3HAaHUS U PeryasiTuBHbI€:
3HaHUH 1o TeMe «BBemeHne» NPEJICTaBIITh UX CXeM, TaONuL, npe3eHTanuidi | BHoOCAT HeoOXOAMMBIE KOPPEKTHBHI B ICHCTBHE
TIOCJIE €r0 3aBEPIICHHs] HA OCHOBE €r0 U y4eTa
XapakTepa cIeTaHHbIX OIHO0K
Io3naBaTesIbHbBIE:
CTposIT pedeBoe BBICKAa3bIBaHKE B YCTHOH U
MICBMEHHO# (hopme
KomMyKkaTHBHBIE: KOHTPOJHPYIOT ASHCTBYS
napTHepa
10. Kontpoabhas pagoraNel KoHTposb MpeAMETHBIX M METANPEMETHBIX Hayuyamcs: TpUMEHATH TOJTy4YCHHbBIC 3HAHUS PerysisiTHBHBIE: OCYLICCTBISIOT MIOLIATOBBII 1 Beripaxarot
o teme «BBeneHue» yueOHbIX JeiicTBUi 10 TeMe « BBeneHue. U c(OPMUPOBAHHBIC YMEHUS AJIs PEILICHUS UTOTOBbIA KOHTPOJIb 110 PE3yJIbTaTy aJIeKBaTHOE

OO6m1ast XxapaKTepUCTHKA XMMUYECKHUX
JJIEMEHTOB ¥ XUMUYECKHX PEaKIHii.
Iepuoanueckuii 3akon u Ilepronuueckas
CHCTEMa XMMUUYECKHX HJICMEHTOB

yueOHBIX 3a1a4

Io3HaBaTe/IbHBIE:

CTPOSIT PEYCBOC BHICKA3BIBAHNC B YCTHON U
MHMCbMEHHOM (hopme

KoMMyKaTHBHBIE: YUHTHIBAIOT Pa3HbIC MHEHHS

HOHUMaHHE IPUYHH
ycrexa 1 Heycrexa
yueOHOI
JeSITENbHOCTH




JI. . MenneneeBa»

U CTPEMSATHCS K KOOPAUHAIINU PA3JIMIHBIX
I'IOSI/II_II/[ﬁ B COTPKYIHHUYCCTBE

Tema 1. Metasbi(184.)

11. Tonoxenne IMonoxenune meramwios B [lepuonuaeckoit Hayuamcs: xapakTepu30BaTh MeTaJLIbI PerynsiTuBHbIe: OmnpenensoT CBO0
3JIEMEHTOB-METAIIJIOB B CUCTEME XUMUYECKHX DJIEMEHTOB 1o ux nojoxxenuto B [ICXD [IpHHUMAIOT U COXPAHSIOT yYEOHYIO 337124y, JIMYHYIO MTO3UIIMIO,
Ilepuoanueckoit cucreme J. 1. MenaeneeBa. Mertajundeckast J.1.MenpaeneeBa, onuchIBaTh CTPOSHHE IUIAHUPYIOT CBOM JEHCTBUS B COOTBETCTBUM C aJIeKBaTHYIO
. 1. Menpneneesa u KPHCTAJUIYIECKas peIIeTKa U MeTalInIecKas (m3uUeckue CBONUCTBA METAILIOB, IIOCTaBJICHHOH 3a/lauell U yCIOBUSIMHE ee peanm3anuy | JuddepeHIIpoBaHH
0COOCHHOCTH CTPOCHUS HX Xxumu4eckas cBsi3b. O6mue huznyeckue 0OBSCHATH 3aBUCHUMOCTb CBOHCTB ITo3naBaTtenbHbIE: YIO CaMOOLIEHKY
aToMoB. ®u3nueckue CBOWCTBA METAJLJIOB. METaJUIoB OT uX nosoxxenus [ICXD Hcnonb3yIoT 3HAaKOBO — CUMBOJIMYECKHE CPEACTBA CBOUX YCIIEXOB B
cBoicTBa MeTaiwioB. CIuiaBbl CrutaBsl, UX CBOMCTBA U 3HAUCHHE. JI.1.MenneneeBa; KomMykaTuBHbIe: yuebe

JleMoHcTpanuu: Tonyuam 603mM024CcHOCINb HAYHUMBCA. ApryMeHTHPYIOT CBOIO IIO3UIUIO U KOOPIUHUDPYIOT
OO0pa31ibl CILIaBOB IIPOTHO3UPOBATh CBOMCTBA HEM3YUEHHBIX | €€ C MO3HIHU IapTHEPOB B COTPYIHUYECTBE
JJIEMEHTOB U UX COSIMHEHHI Ha OCHOBE
3HAHUH O NEPUOANYECKOM 3aKOHE.

12. XuMHYecKre CBOMCTBAa METAJLIOB XuMHuYecKue CBOMCTBA METAIUIOB KaK Hayuamcsa: onuceiBaTh CBOMCTBA PerysasiTuBHbIe: Dopmupyror
BOCCTaHOBUTENIEH, a TAK)Ke B CBETE X BEIECTB Ha OCHOBE HaOJIFOICHHIT 32 NX IToctaHOBKa y4eOHOM 3aJa4i HA OCHOBE YMEHUS
TMIOJIOXKEHHUS B DJIEKTPOXUMUUECKOM DALY IPEBPAICHUAMHU, TEMOHCTPUPYEMBIMU COOTHECEHUsI TOTO, YTO U3BECTHO U YCBOEHO , M TOTO, | HCIOJIb30BaTh
HAMNpPsDKEHUH METaJlIoB. yuHTeseM, HCCIIeI0BaTh CBOMCTBA YTO €lle HEU3BECTHO 3HaHUA B OBITY
JeMoncTpanun: B3anMozeiicTBue METaIOB ¢ | BEIIECTB B XOJIC BBIOIHEHHS ITo3naBaTenbHbBIE:

HeMeTaJUIaMH. 11a60paTOPHOTO OIIBITA, [eNaTh BEIBOIBI O | BbIaBkeHue rumores, uX o00CHOBaHUE,

Jla6. onbiThl: 12.B3aumoneiicTBue pacTBOpOB 3aKOHOMEPHOCTSIX CBOICTB METAJIJIOB B J10Ka3aTeIbCTBO

KHCIIOT | COJIeH ¢ MeTalIaMH MIepHOJax M IrpyIIax.
Tonyuam 603M024CHOCINb HAYHUMBCS KommykaTuBHbIe:
IPOTHO3UPOBATh XUMHYECKHE CBOHCTBA V4aBCTBYIOT B  KOJJIEKTHBHOM  OOCYXICHHU
HEN3YYEHHBIX JJIEMEHTOB M X pobiem, MIPOSIBIISIIOT aKTUBHOCTh BO
COeMHEHHI Ha OCHOBE 3HAHHI O B3aHMOJEHCTBUU AT PElIeHHs KOMMYHHKATUBHBIX U
HEepPUOUUECKOM 3aKOHE. MO3HaBaTeIbHBIX 33124

13. Meramist B mpupoze. O6mue Meramsl B mpupoje. Oomue criocoObl Ux Hayuyamcs: cOCTaBIATh ypaBHEHHS PerynasiTuBHbIe: T'opmocts 3a
CIIOCOOBI HX MOJTyYeHHUsL. peakiuii , Tekalux B OCHOBE IOMyYeHUs | YUUTHIBAIOT IPABUIIO B ITIAHUPOBAHUM U KOHTPOIIE POCCHICKYIO HAyKy
MOJTyYEeHHS JIa0. onbITHI: METAJIOB. crocoba aeicTBHs

13. O3HakoMIIeHHE C pynamu xenesa 14. Tonyyam 603MOACHOCb HAYYUMBCAL ITo3HaBaTe/ibHBIC:
OxpanBaHue IIaMEeHH COIIMH IIETOYHBIX IPUBOJHUTH IPUMEPH ypaBHEHUH Hcrnons3yIoT ouck He00X0JUMOH HH(pOPMAIUH IS
METaJIoB peakIuii, JTeXalyux B OCHOBE BBIMIOJTHEHUS yIEeOHBIX 3alaHUH C HCIIOIb30BaHUEM
MIPOMBIIIIEHHBIX CIIOCOOOB HOJIYYCHUS y4eOHON JIUTEepaTyphl
YyTyHa U CTallH. KommykaTuBHbIe:
VUHUTHIBIOT pa3Hble MHEHUS U CTPEMATHCS K
KOOPIMHALIMHY Pa3JINYHbIX O3HIHIA B
COTpYHUYECTBE

14. Pemenne pacueTHBIX 3a1a4 € PacueTHble 3a1a41 110 YpPaBHEHHAM Hayuamcsa: peniaTs pacueTHbIE 3a1add PerynisiTuBHbIe: OsnageHue
TIOHSITHEM MACCO8AsL O0sL XMMHYECKUX PEAKIHUH, MPOTEKAIOIINX C 10 YpaBHEHHUSIM XUMHYECKHX PEaKIHii, OLeHNBAIOT NIPABHIBHOCTD BBITOJIHEHUS ISHCTBYIS HaBBIKAMH IS
8b1X00a npodyKma yd4acTHEM METAJUIOB H HX COCAUHEHUH MPOTEKAIOMUX C yJaCTUEM METAJIOB U Ha YpOBHE aJeKBaTHOH PETPOCIICKHBHON OLICHKI MPaKTUIECKOI

HX COETMHEHNH. Ilo3HaBaTe/IbHBIE: TeATENBHOCTH
Ionyuam 603MOACHOCb HAYHUMBCA: Bri6uparot Hanboee 3¢ GpeKTHBHEIE CIIOCOOBI
pelIaTh OMMMIINAIHBIC 3aa4H. pelieHus 3a/1a4, KOHTPOIUPYIOT H OLICHUBAIOT
MPOIIECCUH PE3yIIbTaT JCATCIbHOCTH
KommykaTuBHbIe:
KoHTponupyIoT AeiicTBUs HapTHEpa
15. IlonsATHE O KOPPO3HHU METAIIOB Koppo3ust Metamios u criocoOkl 60ps0bl ¢ Hell | Hayuamcs: NCTIONB30BaTh IPU PerynsitTuBHbIie: VYmenne
XapaKTepHCTUKE METAIOB M UX Pazimnuatot cioco6 u pe3ynbTaT AeHCTBUS HUHTETPHPOBAThH

COeI[I/IHeHI/Iﬁ TIOHATUS «KKOPPO3UsL

ITo3naBaTe/ibHBIE:

TIOJTYYUCHHBIC 3HAHUSA




METAJIOBY, KXXUMHUYECKAsT KOPPO3UI»,

Brnajerot o0muM NpueMoM pelieHus 3a1a4

B IIPAKTUIECKUX

«QIIEKTPOXUMUYIECKAsI KOPPO3HS», KommykaTuBHbIe: YCIOBHSX
HAXOJUTh CIIOCOOBI 3aIUTHI METAJUIOB OT | JlOroBapHUBAIOTCSl O COBMECTHOH AESTEIBHOCTM,
KOPPO3HUH. MPUXOJAT K O0LIEMY PEeIICHHIO
Tonyuam 603M02UCHOCIb HAYUUMbCA
IPUMEHSTh 3HAHUS O KOPPO3HUHU B SKH3HH.
16. [Ilenouynble MeTaIIIBL: O0OIast O61ast XapaKTepUCTHKA [IEIOYHBIX METAIIIOB. Hayuamuca: naBaTh XapakTepUCTHKY PerynsiTuBHbIe: Pa3Butne
XapaKTepUCTHKA Meramisl B mpupoje. Oomue criocoOsl Ux IIEJIOYHBIM MEeTaJLIaM I10 UX IOJDKeHHIo B | [ImaHupyIoT cBOM AEHCTBUS B CBSI3H C IOCTABICHHOH | OCO3HAHHOTO,
noiryueHusi. CTpoeHHEe aTOMOB. TICXD J1.M.Meunzeneesa, uccieioBaThb 3a/1aueil ¥ yCIOBUSAMHU €€ PeLCHUs YBaXXHUTEIBHOTO 1
[IlenouHBIe METAIIIBI — IPOCTHIE BEIECTBA CBOICTBA IIEJIOYHBIX METAIUIOB — KaK ITo3naBaTenbHbBIE: JI0OpO’KeNaTeTbHOTO
IIPOCTHIX BEIECTB. CraBsT ¥ HOpMYIHPYIOT LENU U IPOOIEMBI ypoKa OTHOIIEHHS K
Tonyuam 603mM024CHOCINb HAYHUMbCA. KommykaTuBHbIe: JIPYroMYy YeJIOBEKY.
TPaMOTHO 00OpaIIaThCs C BENIECTBAMH B AZIeKBAaTHO HCIIOJB3YIOT PEeUeBhIe CPEACTBA IS Ero mHeHuIo0,
MIOBCEIHEBHOM JKH3HH. 9 PEeKTUBHOTO peIIeHNs] KOMMYHUKATHBHBIX 3a/1a4 CIIOCOOHOCTH BECTH
JIHAJIOT C APYTHMH
JIFOJbMH
17. CoenuHeHNS MEeTOYHBIX Baxxueiimme coeIMHEHNS MENOYHBIX METAINIOB | Hayuamca: XapakTepu30BaTh PerynsiTuBHbIe:
METaJlIoB — OKCHUJIBL, TUIPOKCHIbI ¥ COJH (XJIOPHIBI, (u3nUeckue 1 XMMHYECKUE CBOHCTBA VYUHTHIBAIOT IPAaBHUJIO B IUIAHUPOBAHUHU U KOHTPOJIE
KapOOHATHI, CyJIb(aThl, HUTPATHI), UX CBOMCTBA | OKCHIOB U T'MAPOKCHIOB IIEIOYHBIX croco0a perIeHus
1 IPUMEHEHUE B HAPOJHOM XO3sHCTBe. METAaJUIOB, COCTABIISITH XUMHUIECKUE ITo3naBaTenbHBIE:
Kanuitabie ynoOpenusi. YpaBHEHHsI, XapaKTepHU3YIOIIHe CBOiicTBa | MCMOIB3yIOT HOUCK HEOOXOAUMOM HH(DOPMAIIUH IS
JleMoHcTpanumn: IIEJIOYHBIX METAJIOB, peIlaTh BBITIOJTHEHHUS! YIEOHBIX 33/IaHUH C FCIIO0JIb30BaHHEM
OOpasub! MET0YHBIX ’ «ILETIOYKN» MPEBPAICHUH. y4eOHOI JIUTPATypHI
IIEI0YHO3eMEIbHBIX METAIIOB. Tonyuam 603m024cHOCIb HAYUUMBCA! KommykaTuBHbIe:
BzanMopeiicTBIe HATPUsI, IUTHS C BOJOIL. COCTaBIISITh «IETIOYKID PEBPAIICHHIL. YYUTBIBAIOT pa3HbIC MHEHUS ¥ CTPEMSTCS K
BzanMopneiicTBie HATPUSI ¢ KHCIOPOIOM KOOPIMHALINHN PA3JINIHbIX O3HIHIA B
COTpYIHUYECTBE
18. [IlenoyHO3eMeNIbHBIE METAIIIEL: O6m1as XapaKTepHUCTHKA 3IEMEHTOB TJIaBHOH Hayyambca: 1aBaTh XapaKTePUCTHKY PerynasiTuBHbIe: PasBuTHe
0011ast XapaKTepUCTUKA noarpynms! Il rpynmst. CTpoeHre aToMOB. IIeJI0YHO3eMeIbHBIM MEeTalIaM 10 HX [1naHupyIOT CBOH AEHCTBUS B CBSI3U C IOCTABICHHON OCO3HAHHOTO,
[Ilenouno3emenbHbIE nopkenuto B [ICXD J1.1.Menneneesa, 3a1a4eii ¥ yCIOBUSMH €€ peIleHHs YBa)KUTEJIBHOTO U
METaJlIbl — HPOCTHIE BEIIECTBA. XapaKTepU30BaTh COCTAB aTOMOB, Io3naBarenbHbIe: JI0OpO’KeNTaTeTFHOTO
HCCIIeIOBATH CBOMCTBA IENOYHBIX CraBaT ¥ HOpMyIHPYIOT IENU U IPOOIEeMbI ypOKa OTHOIICHHUS K
METaJIOB — KaK IPOCTHIX BEIIECTB. KommykaTuBHbIe: JIPYrOMY YeJIOBEKY.
Ilonyuam 603MOCHOCTb HAYYUMBCSL. AJZIEKBaTHO MCIIOJB3YIOT PEUEBBIE CPECTBA JUIS Ero mMHeHwIO0,
TPaMOTHO 00palIaThCs C BEIIECTBAMH B 3((GEKTUBHOTO pEIIeHNS] KOMMYHHKATHBHBIX 337144 CHOCOOHOCTH BECTH
MOBCEAHEBHON JKH3HH JHAJIOT C APYTHMH
19. CoenyHeHUS Baxueiinme coeIMHEHNUS MET0THO3EMETbHBIX Hayuamcsa: XapakTepu30BaTh PeryasiTuBHbIe: JFOZIEMU

IICJIOYHO3EMEIIbHBIX METAJIJIOB

METaJJIOB — OKCHJIbI, TUAPOKCHIBI U COJIH
(XJ0puUIBl, KApOOHATHI, HUTPATHI, CYJIb(ATHI,
docdaTel), UX CBOICTBA M IPUMEHEHHUE B
HapOJHOM XO3IHCTBE.

JleMoHcTpanuu:

BzanMoeiicTBHe KaIbIUs C BOJOM.
B3aunmopeiicTBIE MarHus ¢ KUCIOPOAOM.
Jlab. onbIThI:

15. BzaumozeiicTBre KaibLus ¢ BOJOW. 16.
TonyueHue ruapoKcuIa KaabLus 1
HCCIIEIOBAHKE €TO

CBOICTB

(m3uUeckue 1 XUMHYECKUE CBOUCTBA
OKCHJIOB U THAPOKCHIOB
I€JI0YHO3EMENBHBIX METATIIOB,
COCTaBIISITh XUMUYECKHE YPABHEHHS,
XapaKTePU3YIOIINe CBOMCTBA MEIOYHBIX
METAJIOB, PEIlaTh «LEMOYKN»
MIpEeBpaICHUN.

Tonyuam 603mM024cHOCIb HAYUUMBCA:
COCTaBJIATh «IEHOUKH) NpeBpalieHui

VYUUTBHIBAIOT PABUJIO B INITAHUPOBAHUU U KOHTPOJIE
cnoco0a peneHus

Ilo3naBaTenbHbBIE:

Vcnonb3yoT NOMCK HE0OX0IMMON HH(POPMALIUK IS
BBINOJHEHHUS YUEOHBIX 3a/JaHUil C UCTIOIb30BAaHUEM
y4eOHOH JINTpaTyphI

KommykaTuBHbBIE:

YUUTHIBAIOT Pa3HbIC MHEHUS U CTPEMSATCS K
KOOPJMHALUK PA3INYHBIX MO3ULIUH B
COTPYTHUYECTBE




20. AIOMHHUH — IIePeXO0JHBII Crpoenne atoma, GU3NUECKHE U XUMHIECKUE Hayuamuca: naBaTh XapakTepUCTHKY PerynsiTuBHbIe: Dopmupyror
aneMeHT. du3nueckue u CBOIiCTBa AMIOMUHUS KaK IPOCTOTO BEIIECTBA IIOMUHUS 110 ero noipkeruro B [ICXD [InaHupyIOT CBOM ASHCTBUS C IIOCTABICHHOM 3aJa4eil | HHTepec K
XHUMUYECKHE CBOWCTBA J.M1.MenneneeBa, xapakrepu3oBaTh U YCIIOBUSIMU €€ PELICHHs, OLIEHUBAIOT IPAaBUJIBHOCT | KOHKPETHOMY
amomunusL. [lorydenne u COCTaB aTOMa, XapaKTepH30BaTh BBITIOJIHEHUS AEHCTBUSL XHMHYECKOMY
MIPUMEHEHUE aTIOMHUHHUS (m3uUeckue ¥ XUMHUYECKHE CBOIiCTBa ITo3naBaTtenbHbBIE: JIIEMEHTY

AJIIOMUHUS], OOBSACHATH 3aBUCHMOCTh CaMOCTOSTENIBHO BBIACIAIOT U (HOPMYIIHPYIOT
CBOICTB aJIFOMHHHS OT €r0 HOJIOKSHUS B MI03HABATEIbHYIO 11/, HCIOIB3YIOT O0IIHE IPHEMEI
T[ICXD .M. Menneneesa, 00bsICHITh pereHus 3aga4

MIPUYMHBI XUMHYECKOW MHEPTHOCTH KoMmMmykaTHBHbBIE:

ATIOMUHUSL. JlommyckaroT BO3MOXKHOCTD Pa3JIMIHBIX TOUYEK 3PEHH,
Ionyuam 603MOAICHOCHb HAYYUMBCSL. B TOM YHCJIE€ HE COBIA/IAIONINX C UX cOOCTBeHHOI. 1
rpaMOTHO 0OpaIaThes C BEIECTBAMU B OPHEHTHPYIOTCS Ha MO3UIMIO apTHEpPa B OOIEHHU
IOBCEHEBHOM KU3HU M B3aMMOJICHCTBUU

21. CoenuHEHNS aIFOMHHHS — CoenHeHNUSI ATFOMUHHS — Hayuamcs: XapakTepu30BaTh PeryasTuBnbie: Dopmupyror
OKCHJ ¥ THAPOKCHI, HX OKCHJI U THAPOKCHUN, HX aM(GOTepHbIH XapakTep. | (H3MUECKUe H XMMHYECKUE CBOHCTBA VYUHTHIBAIOT IPAaBHUJIO B IIAHUPOBAHUU U KOHTPOJIE yMeHHe
amM(OTepHBII XapakTep. BaskHeiimme coy amoMHHHS. OKCHJIa ¥ TUJJPOKCHIA AFOMHHHUS, croco0a perIeHus HHTETPHPOBATH

IIpyMeHeHNEe ATIOMUHHUS U €r0 COSAUHCHUH. COCTaBIIITh XUMUUYECKHE yPaBHEHHUS, ITo3naBaTenbHbBIE: TIOJTyYEeHHBIC 3HAHUS
Jla6. onbIThI: XapaKTEePU3YIOLIUE CBOWCTBA AIOMHUHHKS, | VICTOJB3YyIOT MOUCK HEOOXOAMMOI HHPOPMALIMH AT | B MPKTUYECKYIO
17.lonydenue pemaTh «IEeNoYKI IPEeBPaIeHHI. BBITIOJIHEHHUS YIEeOHBIX 3a/IaHUH C HCIIOJIb30BaHUEM JKU3HDB
THIPOKCHUJIA ATFOMHUHHMS ¥ HCCIIE/IOBAaHHIE TTonyuam 603M0ICHOCIb HAYYUMBCA: y4eOHOH IMTpaTypsl
€ro CBOUCTB. COCTaBIIATh «IEMOUKI HpeBpaleHuit KommykaTuBHbIe:

KoHTponmpyoT AelicTBIE MapTHEpa

22. IIpaxTHyeckas padora Nel OcymiecTBiIeHNE LENOYKH XMMUYECKHX Hayuamcs: obpamartscs ¢ PerynsitTuBHbie: PasButne
Ocy1ecTBlIeHHE LETIOYKU MpeBpaIeHUH 11a60paTOPHBIM 000PYIOBaHUEM U OcymIeCTBISIOT MOIIArOBbIA KOHTPOIIb IO KOMMYHHUKATHBHOTO
XUMHYECKHX NTPeBPaICHUH HarpeBaTeNIbHBIMU NPHOOpaMu B pe3ynbTary KOMIIOHEHTa B

COOTBETCTBUH C IPABIIIAMH TEXHUKH o0IeHnn 1
6€30I1aCHOCTHU, OITHCHIBATH XMMHIECKUI ITo3naBaTe/bHbIE: COTPYAHUYECTBE CO
SKCIIEPHMEHT C IIOMOIIBIO S3bIKAa XMMHH, | BianeroT oOmuM npueMoM penreHuns 3axad CBEPCTHHKAMH U
JIeTTaTh BBIBOJIBI IO PE3yIIbTaTaM KommykaTuBHbIe: YIUTEISIMI
SKCHEePHUMEHTA. VYUHTBIBAIOT pa3Hble MHEHHS H CTPEMSITCS K

Tonyuam 603MOACHOCHIb HAYYUMBCAL: KOOPIMHALINHN PA3JINIHbIX O3HIHIA B

0CO3HaBaTh HEOOXOAMMOCTb COONIOJICHUS | COTPYJHHYECTBE

npaBun Th u OT mis coxpaHeHust

3JI0POBbsI OKPYKAFOIIHX.

23. Keneszo — anement VIIrpynmst Pacnonoxenue xenesa B [ICXD/].1. Hayuamucs: naBaTh XapaKTePUCTHKY PeryasituBHbI€: Dopmupyror
100OYHO MOrPY I Memnneneea u cTpoenue ero aroma. Pusuue- JKenesa 1o ero nomkeHuto B [ICXD [TnanupyioT cBoM ASUCTBHSI C TIOCTABICHHON 3a7adeil | MHTepec K
DusnyecKre U XMMHUIECKUE CKHe M XHMHYECKHE CBOWCTBA jkele3a — Jl..MenneneeBa, XapakTepH3oBaTh 1 YCIIOBUSIMH €€ PEIICHHS, OLIEHUBAIOT IPaBUIBHOCTh | KOHKPETHOMY
cBoiicTBa xene3a. Haxoxnenue B IIPOCTOTO BEIIeCTBa COCTaB aTOMa, XapaKTepH30BaTh BBIMOJTHEHUS AeHCTBUS XHMHYECKOMY
TIpupoze. (m3uYeckue ¥ XUMIYECKHE CBOHCTBA ITo3naBare/bHbIE: JIIEMEHTY

*ernesa, 00BSICHATh 3aBUCHMOCTb CBOWCTB | CaMOCTOSITENEHO BBIICISIOT H (QOPMYITHUPYIOT
’Keresa oT ero nonoxenus B [ICXD TI03HABATEIBHYIO I1E]1b, HCTIONIb3YIOT OOIIME TPHEMBbI
J.N.MenneneeBa, mccienoBaTh perieHus 3aga4d

CBOWCTBA eJle3a B XOJI€ BBITIOTHEHUS KommykaTuBHbIe:

J1a00PaTOPHOTO OIIBITA, ONKCHIBATH JlonmyckaioT BO3MOKHOCTb Pa3IM4YHBIX TOUEK 3PEHHS,
XUMHYECKHH KCIIePUMEHT. B TOM YHCJIe HE COBIAJAIOMNUX C X COOCTBEHHOM. 11
Tonyuam 603mM024CHOCIb HAYHUMbCSA OPUCHTHPYIOTCS Ha TO3HUIHIO ITapTHEpa B OOIICHUI
IPaMOTHO 0OpAIaThCs C BELIECTBAMH B U B3aHMOJEHCTBUM

MOBCEAHEBHOH JKH3HH

24. Coenunenus xenesa +2,+3 ux I'enetuueckue pajpl Fe?'u Fe¥* Bakueiinme Hayuamcs: XxapakTepu3oBaTh PerysasiTuBHbIe: PazButne
Ka4eCTBEHHOE OIIpe/icIICHHE. coJu Kene3a. 3HaueHHe XKee3a (u3HUeckue B XUMHYCCKUE CBOUCTBA VYUHTHIBAIOT IPABIJIO B INIAHUPOBAHHUH U KOHTPOJIE OCO3HAHHOTO,




T'enetnueckue psasl  Fe 2y Fe
+3

U €r0 COCIMHEHUIT JJIsl IPUPOIBI U HAPOJHOTO
XO03s1HcTBa.

JleMoHCTpanuu.

B3anmozeiicTBiEe METAIIIOB ¢ HEMETAJUIAMH.
IMomyuenne runpoxcunos xenesa (1) u (III).
Jlab. onbITHI:

18. B3anmMoeicTBre xKele3a ¢ COJITHOM
KHCIIOTOH.

OKCHJIOB U THIIPOKCHJIOB JKelie3a,
COCTABJISITh XUMHUUYECKUE yPABHEHNS,
XapaKTepu3yIolIue CBOHCTBA
COC/IMHEHMUIA JKele3a, MPOBOIUTH
Ka4eCTBEHHBIC PEAKIIUH,
MOJTBEPXKJAIOIIME HAJIMYUE B BOIHBIX
pacTBOpax KaTHOHOB JKelie3a, pelaTh
«IICTIOYKUY TPEBPALICHHH.

crocoba pemeHus

Ilo3naBaTte/ibHBIC:

Hcnonp3yioT mouck HeoOxouMoit HHGOpMALUH 11
BBIIIOJTHEHHUSL YUEOHBIX 3aJaHUI C NCIIOIB30BaHUEM
y4eOHOI IUTPATypHI

KommykaTnBHbIE:

YUuTHIBAIOT pa3HbIe MHEHHS U CTPEMSTCS K
KOOPAMHALMH Pa3INYHBIX MO3ULINI B

YBaXHUTEIBHOTO U
JI0OPOKETATETHLHOTO
OTHOUICHHS K
JIPYTOMY YEJIOBEKY.
Ero mMuenwuto,
CIIOCOOHOCTH BECTH
JTHAJIOT C APYTHMH
TIFOTBME

19. Tonyyenue ruapokcunos xenesa (1) u (L) | IHoryuam éozmooicnocmsy Hayuumvcs: COTPYTHUYECTBE
1 M3y4eHHE UX CBOKCTB. COCTaBIIITh «IETIOYKI PEBPAICHUH,

COCTaBIIATh MOJIEKYJIIPHBIE U ITOTHBIE

HOHHBIE YPAaBHEHUS TI0 COKPAIEHHBIM

HOHHBIM YPaBHEHHUAM

25. IIpakTuyeckas padora Ne2 Iomyuenue u cBoWcTBa COEJUHEHUI METAJIOB Hayyamcs: obpamatbest ¢ PeryasiTuBHbIe: OBnageHue
TlonyueHue u cBoiicTBa 11a00paTOPHBIM 000PYIOBAaHUEM U OCyILECTBIISIIOT NOLIATOBbIA KOHTPOJIb 110 HaBBIKAMU U151
COCTMHEHHIT METaJIOB HarpeBaTeNIbHBIMU NPHOOpaMu B pe3ynbTary MPaKTHYECKOI

COOTBETCTBUH C IIPABMIIAMH TeXHUKH JIeSATeITbHOCTH
6€30I1aCHOCTHU, OITHCHIBATH XMMHYECKUI ITo3naBaTe/bHbBIE:

SKCIIEPHMEHT C IIOMOIIBIO 53bIKa XUMHH, | CTposT pedeBoe BHICKa3bIBAaHUE B YCTHOM U

JIeTIaTh BBIBOJIBI [0 PE3yIbTaTaM IIICHMEHHOI (opme

SKCHEePUMEHTA. KommykaTuBHbIe:

TTonyuam 603M0HCHOCINb HAYYUMbCA: YYUTHIBAIOT pa3HbIC MHEHUS ¥ CTPEMSITCS K

0CO3HaBaTh HEOOXOANMOCTE COOIONCHUST | KOOPAMHALMN PAa3INYHbIX HO3HIHIL B

npaBunTh u OT mns coxpaHeHust COTPYJHUYECTBE

3JI0POBbsI OKPYIKAIOIINX.

26. IIpakTHyeckas pagora Ne3 PemeHne sKcepUMEHTATBHBIX Hayuyamcs: obpamarsest ¢ 1a0opaTopHelM | PeryastuBHbIe: OsnageHue
Pemenne sxcriepuMeHTaIbHBIX 3ajad Ha Paclo3HaBaHUE U NOTyUYeHHe 000pyIOBaHUEM U HArpeBaTEIbHBIMU OcymIeCTBISIOT MOIIArOBbIA KOHTPOJIb IO HaBBIKAMU JJISI
3aJ1a4 Ha Pacro3HaBaHUE U COCIVHEHN MEeTaJlIOB prbOpaMy B COOTBETCTBHY C IIPABIIAMH | Pe3yJbTaTy MIPaKTHYECKOI
TOJTy4YeHHe COeIUHEHHIT TEXHUKH O€30I1aCHOCTH, ONICHIBATH JIeSITeTbHOCTH
MeTaJlIoB XUMHYECKHI 9KCIIEPUMEHT € MOMOLIBIO Io3naBaTtenbHbIE:

SI3bIKa XMMHH, JIeTIaTh BEIBOJIBI IO ITpoBomsT cpaBHEHHE U KIaCCH(DUKAIHIO 110
pe3ynbTaTaM KCIIepUMEHTa. 3aJaHHBIM KPHTEPHIM

Tonyuam 603m024cHOCIb HAYUUMBCA! KommykaTuBHbIe:

0CO3HaBaTh HEOOXOAUMOCTE coOMIOeHNsT | JloroBapHBalOTCsl O COBMECTHBIX ICUCTBHSX B
npaBunTh u OT a1 coXpaHeHUs! CBOEro | pasIMUYHbBIX CHUTYaLUsIX

3/I0POBbSI_H OKPY’KAIOIIUX.

27. O600mIeHne 3HAHMUIT IO TeMe Hayuamca: 006001math 3HaHUSA U PeryasiTuBHbIE: Beipaxaror

«MeTtamisny IpeJCTaBIATh HX CXEM, TaOMIuIL, BHocsaT He0OX0MMBIe KOPPEKTUBEI B [elicTBHE aJIeKBaTHOE
Ipe3eHTanui IIOCIIE €r0 3aBEePLICHUS Ha OCHOBE €T0 U ydeTa MOHMMAaHHE IPHIUH

XapakTepa CIeNaHHBIX OIIHO0K ycrexa 1 Heycrexa
Io3naBarenbHbIE: yueOHoO#H
CTposiT pedeBoe BHICKA3bIBAHHE B YCTHOH H JIeATeIbHOCTH
IIHCBMEHHOI (opme
KommykaTHBHBIE: KOHTPOJIUPYIOT AEHCTBHSA
mapTHepa

28. KoHnTtposbHast padora Ne2 KoHTposb MpeAMETHBIX M METANPEIMETHBIX Hayuamcsa: npUMEHATH NOJTyYEHHbIE PeryasiTuBHbIe: [posBastor

o Teme «MeTabDy

Y4eOHBIX ACHCTBUIA IO TeMe «MeTaibhy

3HAHUS U COPMUPOBAHHBIC YMEHHUS UL
pelIeHust y4eOHbIX 3a1ad

OcCyIIeCTBISIOT UTOTOBBIA M MOIIArOBEI KOHTPOIIb
II0 pe3ybTaTy

Io3naBartenbHbIE:

CtposiT pedeBoe BHICKA3bIBAHHE B YCTHOH H

OTBETCTBEHHO-CTh
3a pe3yIbTaThl




MMUCBMEHHO# (hopme
KoMMyKaTHBHbBIE: KOHTPOJIUPYIOT JICHCTBHS
naprTHepa

Tema 3. Hemeramibi(284.)

29. OO01m1as XapakTepUCTHKA OO01ast XapaKkTepUCTHKa HEMETaLIOB: Hayuamcs: naBath onpeaeneHus PeryasiTuBHbIe: dopmupoBanue
HEMETaJlIOB nonoxeHue B [lepuoanueckoit cucreme HOHATHAM «DJIEKTPOOTPUIIATENBHOCTEY « | IlmaHupyroT cBOM AeiCTBUS B CBSI3H C TOTOBHOCTH U
XHMHYECKUX JJIEMEHTOB AJUIOTPOIHS» XapaKTePH30BaTh MIOCTaBJICHHOH 3a/iadell U yCIIOBUSIMH € CIIOCOOHOCTH K 00Y4SHHUIO
J1. 1. MenneneeBa, 0COOCHHOCTH CTPOCHUS HEMETaJIbI 110 UX nojoxeHuto B [ICXD peLeHus M CaMOPa3BUTHUIO U
ATOMOB, JIEKTPoOTpULATEIbHOCTD (D0) Kak J.1.MenpneneeBa, OnuchBaTh CTPOCHHE Ilo3HaBaTte/ibHBIE: camM000pa30BaHUIO HA
Mepa «HEMETANINIHOCTI, psix D0. (m3HUeckue CBOHCTBA HEMETAIIIOB, CraBsT ¥ HOPMYIHPYIOT LENU U MPOOIEMBI OCHOBE MOTHBAIIUH K
Kpucrammnueckoe cTpoeHre HEMETAJUIOB — 00BACHATH 3aBUCUMOCTb CBOHCTB ypoka 00y4YEHUIO U TTO3HAHUIO
MPOCTBIX HEMETaJUIOB OT ux nosoxenus [ICX3 KoMmMmykaTuBHbBIE:
BerecTs. AitoTponus. dusnueckue J.M1.MenaeneeBa;cocTaBisTh Ha3BaHUS AJIEKBaTHO UCIIOJIb3YIOT PEUEBBIE CPECTBA
cBoiicTBa HeMeTauoB. OTHOCHTEILHOCTD COeIMHEHNI HeMeTallIoB 1o Gopmyie u ULt 9 (HPEKTHBHOTO pEeLICHUS
MOHATHH «METaJlI» U «HEeMeTalDy (hopMyI1 10 HA3BaHMIO, HAYYATCsI JaBaTh KOMMYHUKATHBHBIX 3a/1a4
OIIpeJIeTIeHHS] «aJIOTPOIIHS»,
«aJUTOTPOIHBIE MOTH(DUKALIAID).
Tonyuam 603mM024CHOCINb HAYHUMBCS
IIPOTHO3MPOBATH CBOHCTBA HEM3yYEHHBIX
JJIEMEHTOB U UX COSIMHEHHI Ha OCHOBE
3HAHUH 0 IEpHOUIECKOM 3aKOHE
30. OO01re XMMHYECKUE CBOHCTBA O01ye XUMHYIECKHe CBOHCTBA HEMETAIIOB Hayuamcs: XapakTepu30BaTh CTPOCHHE PeryasiTuBHbIe: PasBuBaroT ocozHaHHOE
HEMeTaJLIOoB. HEMETAaJIIOB, O0IIHe XHMHIECKHe ITocranoBka y4eOHOM 3aJa4u Ha OCHOBE OTHOIIIEHHE K CBOUM
Hewmerasl B mpupoze u CBOIfCTBa HEMETAJIIOB, OIUCHIBATH COOTHECEHUSI TOTO, YTO U3BECTHO U YCBOECHO , COOCTBEHHBIM IOCTYIIKaM
CITOCOOBI MIX TOJIyYCHUS o0IHe XUMUYECKIe CBOHCTBA M TOTO, YTO €IIe HEN3BECTHO
HEMETAJIIOB C IOMOMIBIO S3bIKA XUMUH, ITo3naBaTe/bHbBIE:
COCTaBIATh YPAaBHEHHUSI XUMHUECKHX BeiaBIKeHHE THIIOTE3, HX 000CHOBAHHUE,
peaKIuii, XapaKTepH3yOIIIX JI0Ka3aTeTbCTBO
XHMHYECKHE CBOMCTBA HEMETAIIOB X
COeTHHEeHHI KommykaTuBHbIe:
Tonyuam 603MOACHOCb HAYYUMbCA: Y4aBCTBYIOT B KOJUIEKTHBHOM O0CY KACHUH
IIPOTHO3UPOBATH CBOUCTBA HEM3yUECHHBIX | MPOOJIEM, IPOSBIISIOT aKTHBHOCTH BO
DJIEMEHTOB U UX COeIUHEHHI Ha OCHOBE B3aHMOJCHCTBUH JUIS PEIICHHS
3HAHUH O NEPUOANYECKOM 3aKOHE KOMMYHHKATHBHBIX ¥ IO3HABATEIBHbIX 33184
31. Bonopon ITonoxxenne Bogopozaa B Ileprnoanueckoit Hayuamca: xapaktepu3oBaTh Bojopoa o | PeryiasituBHble: DopmMUpYIOT
CHCTEME XUMHUECKUX DJICMEHTOB ero nojoxenuto B [ICXD PaznnyaroT cioco0 u pe3ysbTat AeHCTBHS KOMMYHUKaTHBHBIH

J. . MenneneeBa. CtpoeHue atoma 1
MOJIeKyIIbl. DU3HYECKIE U XUMUYCCKHE
CBOWCTBA BOAOPOAA, €ro MONYYCHHE 1
MPUMEHEHHE.

JIad. onbITHI:

20. Ionyuenne

U pacrlo3HaBaHKE BOJOPOJA

J1.1.Menneneena,

XapakTepU30BaTh CTPOCHHE aTOMa
BOJIOPO/IA, OOBSICHATH €r0 BO3MOXKHBIC
CTEIIEHH OKHCIICHHS, XapaKTepH30BaTh
(hu3uUecKkre 1 XUMHYECKHE CBOMCTBA
BOJIOPO/IA, OOBSICHSATH 3aBUCHMOCTH
CBOIICTB BOIOPO/Ia OT IIOJIOXKEHHS €r0 B
TICXD [.M1.MeHnneneeBa, OMUCHIBATH
11a00paTOPHBIE U MIPOMBILIUICHHBIE
CIIOCOOBI TIOYYCHHS BOIOPOA .
Tonyuam 803MOMCHOCHb HAYYUMBCS
00BACHATH TBOHCTBEHHOE MOJIOKEHUE
Bosopoaa B [ICXD JI.M.Menneneesna,
TPaMOTHO 00palIaThCs C BEIICCTBAMH B

ITo3HaBaTe/ibHBIE:

Braferot o0IiM IpreMoM pelieHns 3a1a4
KoMmMmykaTuBHbBIE:

JloroBapuBaroTCsl O COBMECTHON JESATEIBHOCTH
O/ PyKOBOZICTBOM yYHTEIs

KOMIIOHEHT B OOIICHHH
COTPYIHHYECTBE CO
CBEPCTHUKAMH B [IPOLECCE
00pa3oBaTebHON
IESITENBHOCTH




TOBCETHEBHOW KHU3HU

32. Bona Crpoenne MoneKkynsl. Bogoponunas Hayuamcs : xapakTepu3oBaTh CTpOCHHUE PerynsiTuBHbIe: VMeroT nenoctHoe
XMMHYecKast CBs3b. Pu3HUecKue CBOWCTBa MOJIEKYJIBI BOIOPOAA, QH3HUecKue 1 ITnanupyoT CBOH AEHCTBUS B CBSI3H C MHPOBO33pEHHE,
BOJIBL. AHOMAIIHU CBOICTB BOJBL XHMHYECKHE CBOMCTBA BOJBI, OOBSICHATH MIOCTaBJICHHOH 3a/lauell U yCIOBUSIMH €€ COOTBETCTBYIOIIEE
I'mppodunbHble ¥ THAPO(HOOHEIE BEIEeCTBa. AQHOMAJIMU BOJBI, CIOCOOBI OYUCTKH pelieHus COBPEMECHHOMY YPOBHIO
Xumuueckue cBoicTsa Bozbl. Kpyrosopor BOJIbI, IPUMEHSTH B OBITY QUIBTPHI IS Ilo3HaBaTe/ibHBIE: Pa3BUTHUS HAYKH
BOJIBI B pupoie. Bomoouncrka. Aspanus OYHCTKH BOJIBL, IPABIIIBHO HCIONb30BaTh | CTaBAT M (HOPMYyIHPYIOT HENU U MPOOIeMbI
BOJBL BrITOBBIE DUIBTPEL. MuHEpalbHBIE MHHEPAIBHYIO BOJLY, BHIIOJIHATH PACUETHl | ypoKa
BOJIbL. JIUCTHIIIMPOBAaHHAs BOJA, €€ 10 YPaBHEHUSIM XUMUYECKHX PEAKIUH, KoMmMmykaTHBHbBIE:
NOJTy4YeHHe U IPHMEHEHNE. MPOTEKAOIINX C YJaCTUEM BOJIBIL. KoHTponupyIoT nAeiicTBUs apTHepa
JIab. OmbITHI: Ionyuam 603MOACHOCHIb HAYYUMBCAL:
21. UccnenoBanue MOBEPXHOCTHOTO HATSDKEHHST | OOBEKTHBHO OLICHUBATH HH(POPMALIHIO O
BOJIBL. BEIIECTBAX U XUMHUYECKHUX IpOIieccax,
22. PacTBOpeHHE IIepMaHraHaTa Kajausl HiId KPUTHYECKH OTHOCHTBCS K
MEJIHOTO Kyropoca B Boze. 23. I'mupatanus HICEBJIOHAYYHON NH(POPMALNH,
00e3BOXKEHHOT0 Ccybdara HeZoOpOCOBECTHOI pekiame
menu (II). 24. zroToBieHne THIICOBOTO
ornedaTka. 25. O3HaKOMIIEHHE C KOJUIEKIHeH
OBITOBBIX (DPUIBTPOB.
26. O3HaKOMJICHHE C COCTaBOM MUHEpPaIbHOM
BOJIBI
33. Tanorensr: obmias O01mast XapaKTepUCTHKa FaJIOTCHOB: CTPOCHHE Hayuyamcs: XapakTepHU30BaTh CTPOCHIE PerynasiTuBHbIe: IposBisiroT
XapaKTepUCTHKA aTOMOB; IIPOCTHIE BEIIECTBA U OCHOBHBIE MOJIEKYJI FaJIOT€HOB, OIUCHIBAThH ITnaHUpYIOT CBOM ACHCTBUS B CBSI3H C 9KOJIOTHIECKOE CO3HAHNE
COEMHEHUS TaJOreHoB, UX cBoMcTBa. KpaTkue (usnyeckue u XMMHUYECKHUE CBOMCTBA MOCTaBJICHHOM 3a/1a4el ¥ yCIOBUSIMH €€
CBEJICHHs 0 XJIope, Opome, PTope u Hoze. TaJIOTEHOB Ha OCHOBE HAOJIONCHMIT 3a UX | pelIeHUs
IIpyMeHeHNe raJoreHoB U MPEBPAIICHUSIMH BO BpeMsI ITo3naBaTenbHBIE:
HX COeIMHEHUH B HAPOHOM XO3sHCTBE. JIEMOHCTPAI[HOHHBIX OIBITOB, 00BSCHATh | CTaBAT U GOPMYIUPYIOT LEIH H IPOOIEMBI
JleMoHcTpamumn: 3aBHCHMOCTB CBOMCTB TaJIOTEHOB HX OT ypoka
OO0pas3iubl raJIoreHoB — nonoxenwust B [ICXD JI.M. Menneneena, KomMmykaTHBHBIE:
MIPOCTHIX BellecTB. B3aumozeiicTBue raloreHoB | COCTaBIATH (hOPMyYJIbI COCAUHEHUH AZIeKBaTHO HCIOJb3YIOT PeueBble CPeCTBA
¢ HaTpUeM, aTIOMHHHEM. BEITeCHeHNEe XJI0pOM TaJIOTeHOB U 10 (popMyJIaM JaBaTh TUIs 9 (HEKTHBHOTO PEIICHUS
Opoma min Hojia U3 pacTBOPOB HX COJEH Ha3BaHUS COCMHEHUSIM TraJlOreHOB KOMMYHHKATHBHBIX 32124
Tonyuam 603m024cHOCIb HAYUUMBCA!
0CO3HaBaTh HEOOXOAUMOCTE COOTIOACHNUS
TIPaBMJI 9KOJIOTHIECKON 6e30IacHOCTH
IpU OOpAIIEHHH C TAJIOTeHAMHU
34. CoeHEeHNS TaJIOTCHOB OCHOBHEBIE COEJTHHEHHSI FaJIOTCHOB: Hayuamcsa: ycraHaBInMBaTh CBA3b Mex1y | PeryiasiTuBHbIe: Bocnuranne
rajgoreHOBOAOPOIbL, COIN CBOICTBAMU COETUHEHHI U UX VYUHUTHIBAIOT IPABHJIO B INIAHUPOBAHUHU U OTBETCTBEHHOTO
raJoreHOBOJOPOJHBIX KHCIIOT. IPUMEHEHHEM, H3y4aTh CBOUCTBA KOHTpOJIE CIIoco0a pemeHns OTHOIIEHHS K IPHPOJIe
JleMoHcTpanmumn: COCJTMHEHHH I'aJIOreHOB B X0O/1e ITo3naBaTenbHBIE:
OO0pasubl NPUPOIHBIX BBITIOJTHEHNS TA0OPATOPHBIX OIBITOB , Hcrnomne3yloT Monuck HeoOX0JuMOii
COEIMHEHHH XJI0pa. Tonyuam 603m024cHOCIb HAYUUMBCA: nHGOPMAIMH 11 BHITIOTHEHHS yIeOHBIX
Jlad. ombITHI: HCIIONB30BATh IPHOOPETCHHBIE 3a/IlaHUH C MCIOJIb30BaHUEM yUEOHOM
27. KayecTBeHHas! peaKiis Ha IaloreHU1-MOHbl | KOMIETEHILHHU P BBIIOJHEHUH JIMTPATypPhI
IPOEKTHBIX PaboT 0 n3ydeHuro cBoicTB | KoMmykaTuBHBIE:
1 CIIOCOOOB TIOJIYyYECHHS U PACIIO3HABAHUS | YUHTHIBAIOT Pa3HbIC MHEHHS U CTPEMATCS K
COETMHEHH rajoreHoB KOOPJIMHALIUK PA3INYHbIX O3UIHH B
COTpYIHUYECCTBE
35. IIpakTnyeckas padora Ned Pewienne sxcriepuMeHTaNbHbBIX 3a/1a4 110 TEME Hayuamcs: obpamatscs ¢ 1abopatopHsiM | PerysisiTuBHbIe: OBJajieHUE HaBbIKAMU JUIst

Pemenne OKCHEPUMEHTAJIBHBIX

«Honr‘pynna TAJIOTCHOB»

060pyZ[OBaHI/IeM U HarpeBaTCJIbHbIMU

OCyI].IeCTBJ'I?IIOT TONIATOBBIN KOHTPOJIb I10

TPaKTHYCCKON




3ama4d 1mo TeMe «Hoz{r‘pynna
TaJIOTCHOB»

prOOpaMu B COOTBETCTBUH C IIPABIIAMH
TEXHUKH O€30I1aCHOCTH, ONICHIBATH
XMMHYECKHI 9KCIIEPUMEHT € OMOLIBIO
SI3bIKA XMMHH, JI€TIaTh BBIBOJIBI 110
pe3ynbTaTtaM 3KCIEPUMEHTA.

Tonyuam 603mo2icHOCIb HAYHUMbCA!
0CO3HaBaTh HEOOXOAUMOCTE COOTIONCHNUS
npasunTh u OT a1 coxpaHeHHsT CBOETO
3/I0POBbSI_H OKPY KAIOLIUX

pe3ynbTary

IMo3HaBaTeJbHBIE:

IIpoBOAAT CpaBHEHHE U KIACCU(PHUKALHIO IO
3aJJaHHBIM KPUTEPUAM

KommykaTuBHbIe:

Haxozst oOuee perieHue yueOHO# 3a1a4n

JACATCIIBHOCTH

36. Kucnopon CTpoeHne aToMa ¥ aJuIOTPOIHS KHCIIOPO/Ia; Hayuamcs, PeryasTuBnbie: CTpemileHHE K 310POBOMY
CBOIiCTBa U IPUMEHEHHUE €TI0 AJUIOTPOITHBIX XapaKTepU30BaTh CTPOSHUE MOJIEKYJIbI Pa3nmyaror crioco6 U pe3ysbTaT AeHCTBUS o0pasy KHU3HH
Moaudukanuii. JIag. onbITHI: KHCJIOPO/IA, COCTABIISATH XUMHYECKUE ITo3HaBaTebHBIE:
28. Tomyuenne YpaBHEHHsI, XapaKTePH3YIOIIHe Biazeror oOIMM NpreMOM peIieHus 3a1ad
U pacro3HaBaHKE KHCIOPO/a XMMHYECKHE CBOMCTBA KUCIOPOJa, KommykaTuBHbIe:
00BACHATH IPUMEHEHUE AIUIOTPOITHBIX JloroBapuBaroTcsi 0 COBMECTHOM AEATENBHOCTU
MoauduKanuit KHCIOpoza, TIOJ PYKOBOZACTBOM yUHTEIs
OINCHIBATH JIAOOPATOPHBIE U
IPOMBIIIICHHBIE CHOCOOBI HOIY4eHUs
KHCIIOpOJa .
Ionyuam 603MOAICHOCHb HAYYUMBCSL.
TpaMOTHO 00paIaThes ¢ BEIeCTBaMU B
TTOBCE/IHEBHOM KU3HU
37. Cepa, ee pusnuexne u CTpoeHne aToMa ¥ aluIOTPOIIHS CEpHI; Hayuyamcs, PerynasiTuBHbIe: DopMHPYIOT OCHOBEI
XHMHYECKHE CBOUCTBA cBOIicTBa U IPUMEHEHUE POMOHIECKOM Cephl. XapaKTepU30BaTh CTPOCHUE MOJIEKYJIbI Pa3znuyaioT croco6 u pe3yabTaT AeHCTBUS 9KOJIOTHYECKOTO
JlemoHcTpanum: cepbl 00BCHATH 3aBUCHMOCTD CBOHCTB ITo3naBaTenbHBIE: MBIIIUICHUS
BzaumogeiicTue cepsl cepsl oT ee nonoxenus B [ICXD JI.1. Brajeror oOImuM NpreMoM peleHns 3a1a4q
€ MeTaJUIaMH, BOJOPOJOM H KHCIOPOIOM. MenzeneeBa, COCTaBIATh XUMUIECKHE KommykaTuBHbIe:
Jlab. ombITHI: YpaBHEHHsI, XapaKTePH3YIOIIIe JloroBapuBaroTCsl O COBMECTHON
29. T'opeHue cepsl Ha BO3AyXE H B KHCIOPOJIE XHMHYECKHE CBOWCTBA CephI, OOBSICHATH JIeSITeTEHOCTH, IPUXO/I K 00IIEMy peIIeHUI0
IPUMEHEHHE aJIOTPOIHBIX
Moau(UKaIHil cepbl
Ilonyuam 603MOCHOCTb HAYYUMBCSL.
TPaMOTHO 00paIaThes ¢ BEIeCTBaMH B
TIOBCE/IHEBHOM KU3HU
38. CoequHeHus cepbl Oxcunst ceprl (IV) u (VI); ux nonyyenue, Hayuamecs:, PeryasituBHbI€: DOopMHPYIOT UHTEPEC K
CBOIiCTBa U IPUMEHEHHUE OIICHIBATH CBOWCTBA COCUHEHHII CepPEL, VYUHUTHIBAIOT IPABHJIO B INIAHUPOBAHUHU U KOHKPETHOMY
COCTaBIISITh YPAaBHEHUSI PEaKIH, KOHTpOJIE crioco0a pereHus XHUMHYECKOMY 3JIEMEHTY,
COOTBETCTBYIOIIUX «I[ETIOUKE» ITo3naBare/bHbIE: TIOUCK JIOHOJIHUTEIIBHOMN
MpeBpanieHuH Hcnonb3yoT NOMCK HEOOXO0IMMON HH(POPMALIUH O HEM.
Ilonyuam 603M0CHOCTb HAYYUMBCA: nHGOPMALMH ISl BHITOJTHEHHS YU4eOHBIX
IIPOTHO3MPOBATh XUMHYIECKHE CBOMCTBA 3a/laHUH C MCIOJIb30BaHUEM yUEOHOM
BEII[ECTB HA OCHOBE UX CBOICTB U JIUTPATyPEI
CTPOCHHUS KommykaTuBHbIe:
KoHTpoaupyIoT AeiicTBUE mapTHEPA
39. CepHast KHCTIOTa KaK CepHast KUCTIOTa KaK dJIEKTPOIIHT U e Hayuamcs:, PerynsiTuBHbIe:

DJICKTPOJIUT U €€ COJIU

COJIH, UX IPUMEHEHHE B HAPOIHOM XO35HCTBE.
JlemoHcTpanum:

OO0pasubl IPUPOIHBIX

coenuHeHHH cepbl. OOpa3Ibl BAXKHEUIINX IS
HApOJIHOTO X035 HCTBA CyIb(aToB.

OIHCHIBATh CBOMCTBA CEPHOI KUCIIOTHI, B

XO0/Ie IPOBEACHHS Ta0OPaTOPHBIX OIBITOB
, IPOBOJINTH KQYECTBEHHYIO PEAKIHIO Ha

CynbdaT - HOH

Tonyuam 603MONCHOCIb HAYUUMbCSL:

Pasznuyaror crocob U pe3ysbTaT ACHCTBUS
IMo3naBaTe/ibHbBIE:

Brnaneror o0muM npueMoM penieHus 3a1a4
KoMmMmykaTHBHBIE:

JloroBapHuBaloTCsi O COBMECTHOM




Jlab. ombITHI:
30. CBoiicTBa pa30aBIeHHON CEPHOI KHCIOTHI

XapaKTepu30BaTh 0COObIE CBOICTBA
KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI

ACATEIIBHOCTM, IPUXOOAT K 06111eMy PEIIEHUIO

40. CepHast KCTIOTa KaK CepHast KHCTIOTa KaK OKHCIIHTENb. Hayuamcs :coctaBnats ypaBHeHus OBP PerynsiTuBHbIe: VICIIBITEIBAIOT TyBCTBO
oxucnutens. [lomydenne u ITpou3BoACTBO CEpPHOI KUCIOTHI U ee C yJacTHEM CepHOHU KUCITIOTHL, ONHUCHIBaTh | [IIaHUPYIOT CBOM AEHCTBUS B COOTBETCTBUH C TOPAOCTH 32 POCCHUCKYIO
NIPUMEHEHUE CEPHOI KUCIOThI MIPUMEHEHUE 001aCTH NPUMEHEHHSI CEPHON KUCIIOThI MIOCTABJIEHHOM 3a/1aueii ¥ yCI0BUAMMU ee HayKy

Tonyuam 603M0CHOCHIb HAYHUMBCA! peanu3anuu
IPUBOJUTH IIPUMEPH! ypaBHEHHI ITo3naBaTtenbHbIE:
peaKLuii, IeKalux B OCHOBE Brnaneror o0muM npueMoM penieHus 3a1a4
IIPOU3BOJICTBA CEPHOIT KUCIIOTBI KomMmykaTHBHBIE:
KoHTOIMpYIOT IeiicTBUS apTHEpa

41. IpakTuyeckas padora NeS Pewienne sxkcrniepuMEHTANbHBIX 33124 10 TEME Hayuamcsa: obpamatbes ¢ adopatopusiM | PeryjasiTuBHble: YMeloT ynpasisTh CBOSH
Pemenne sxcriepuMeHTaIbHBIX «IToarpynma xucnopoa» 000pyOBaHNEM U HarpeBaTeIbHBIMA OcCyIIeCTBISIOT MOIIAroBBIH KOHTPOJIb IO 103HABATEIIHHOM
3amad o teme «lloarpymma pubopaMy B COOTBETCTBUH C IIPABIIAMH | pe3yJbTaTy JeSTENbHOCTBIO
KHCIIOPOZIay TEXHUKH O€30I1aCHOCTH, ONUCHIBATH

XUMHYECKHIT 9KCIIEPUMEHT C ITOMOLIBI0 ITo3naBaTenbHbBIE:
SI3bIKa XMMHUH, JIeTIaTh BEIBOJIBI IO CTposiT pedeBoe BHICKAa3bIBaHNE B YCTHOH U
pe3yIbTaTaM KCIIepUMEHTa. MCbMEHHOH (hopme
Ionyuam 603MOACHOCHIb HAYYUMBCAL:
0cO3HaBaTh HEOOXOAUMOCTE cobmonenns | KoMMykaTuBHBIe:
npaBun Th u OT a1 coxpaHeHUsI CBOErO | YUHUTBHIBAIOT Pa3HbIE MHEHUS U CTPEMSTCS K
3JI0POBBSI U OKPY’KaIOIINX KOOPIMHALINHY Pa3INYHbIX O3HIHIA B
COTPYIHHYECTBE
42. A30T u ero cBoiicTBa CtpoeHue aToMa U MOJIEKYJIBI a30Ta; Hayuamcs:, PeryasiTuBHbBIC: DOopMUPYIOT UHTEPEC K
CBOICTBA a30Ta KaK IPOCTOTO BENIECTBA XapaKTepU30BaTh CTPOCHHE aToMa 1 ITnaHUpYIOT CBOM ACHCTBUS B CBSI3H C KOHKPETHOMY
MOJIEKYJIBI a30Ta, OOBACHATD MIOCTaBJICHHOH 3a/lauell U yCIOBUSMH ee XUMHYECKOMY JJI€MEHTY
3aBHCHUMOCTb CBOICTB a30Ta OT €r0o pelieHust
nostoxxerust B [ICXD J1.11. Menneneesa, Ilo3naBaTeabHbIE:
COCTaBIIITh XUMUUYECKHE YPaBHEHHUS, CtaBaT ¥ HOpMYyIHUPYIOT LENU U IPOOIEMbI
XapaKTepU3yIoLue XUMIIECKHe ypoka
cBolicTBa azota Ilonyuam eosmodcHocms | KoMMyKkaTHBHBIE:
Hay4umucs: TpaMOTHO 00paIaThes ¢ AIeKBaTHO HCIOIb3YIOT PEUeBLIC CPEICTBA
BEIECTBAMH B ITOBCEAHEBHOM JKH3HI Ut 9 (HEKTHBHOTO PEIICHUS
KOMMYHHKATHBHBIX 3a]1a4
43. AMMUAK ¥ €0 COeJUHEHUSI. AMMHak, CTpoeHue, CBOUCTBA, MOTy4YeHUE U Hayuamcsa: onucbBaTh CBOUCTBA PeryasiTuBHbIE:
Comnu aMmMoHHS npuMenenne. Coau aMMOHHS, HX CBOHCTBA U aMMHaKa B X0JIe IPOBEICHUS ITnaHupyIoT CBOH AEHCTBUS B CBSI3H C
MIPUMEHEHHE. 11a00pPaTOPHBIX OIBITOB, IPOBOAUTH IIOCTaBJICHHOH 3a/1aueil U yCIIOBUSMHU €
JIad. onbITHI: KaueCTBEHHYIO PEaKIUIO HA HOH - pelieHust
31. U3y4enue CBOICTB aMMuUaKa. aMMOHUS Ilo3HnaBarte/ibHBIE:
32. PacriozHaBanue cojeil aMMOHHs Ilonyuam 603MOCHOCTIb HAYYUMBCAL. CraBaT ¥ GOPMYJIMPYIOT LEH U IPOOIEMBI
IPUBOJUTH IIPUMEPHI yPaBHEHHI ypoka
peakIuii, JTeXKalnux B OCHOBE KommykaTuBHbIe:
MIPOMBIIIIEHHBIX CIIOCOOOB HOJIYYCHUS KoHTponupyroT neiicTBrs mapTHepa
aMMHaKa
44. Oxcuzsl a30Ta Oxcupet azota(ll) u (1V) Hayuames:, PeryasiTuBHbIe:

OIHCHIBATh CBOICTBA COSIMHEHNUH a30Ta,
COCTaBILITh YPAaBHEHUSI PEaKIH,
COOTBETCTBYIOIIUX «IETIOUKE)»
NIpeBpalleHu it

Tonyuam 603MOHCHOCHIb HAYUUMBCA.

YUHUTBIBAIOT NPABUJIO B IIAHUPOBAHUU U
KOHTpOJIE CTIoco0a pemeHus
Ilo3naBaTte/ibHBIC:

Hcnone3yioT mouck HeoOXoJuMOii
nH(OPMAIMH JJIsI BHITIOTHEHHS YIeOHBIX




TIPOrHO3UPOBATH XUMHUYECKUE CBOWCTBA
BCIOICCTB HA OCHOBE UX CBOWCTB U

3aJlaHUi C HCIOIb30BaHUEM yUeOHOM
JIUTPATyPEI

CTPOEHHS KommykaTuBHbIE:
KoHTponupyIoT aeiicTBUe mapTHEpa
45. A30THasI KHCJIOTa KaK A30THasI KHCJIOTA KaK dIEKTPOIIHT, €€ Hayuamcs:, PerynsiTuBHbIe:
3JIEKTPOJIMT, €€ IPUMEHEHHE CBOWCTBA U IPUMEHEHHUE. OINUCHIBATH CBOMCTBA a30THOM KHCIIOTBI, Pasznuyaior crocob u pe3ysbTaT ACHCTBUS
JleMoHcTpanum: B XOJI¢ IIPOBECHHS Ja00PATOPHBIX ITo3naBaTtenbHbBIE:
O0pasibl BaXXHEHIITHX OIIBITOB Brazeror oM npreMoM perieHus 3a1ad
JULSL HAPOJTHOTO XO3s1CTBA HUTPATOB. Tonyuam 603mo24cHOCIb HAYHUMbCA: KommykaTuBHbIe:
JIad. onbIThI: COCTaBJIATh «LETOYKM» MpeBpalieHuii no | JloropapuBaroTcsi 0 COBMECTHOM
33. CoiicTBa azoTy JIeATEeITEHOCTM, IPUXOJT K O0IIEMy PelIeHHIO
pa30aBIICHHON a30THOM KHUCIIOTHI
46. A30THast KHCIIOTa Kak A30THas KHCJIOTa KaK OKHCIUTeNb. HutpaTtsl Hayuamcs :coctaBnsath ypaBHenus OBP PeryasiTuBHbIe:
OKHUCIIUTENb, €€ OTyYeHHe HHUTPUTSI, IPOOJIEMA UX COJAEPIKAHUS B C/X C y4acTUEM a30THOU KUCTIOTHI, I1naHupyIOT CBOH AEHCTBUS B COOTBETCTBUH C
MIPOIYKIMH. A30THBIE YXOOpEHHs MPUMEHSTH COJM A30THOI KHCIIOTHI B IIOCTaBJICHHOH 3a/1auell U yCIIOBUSMHU €
JleMoHcTpanun: MPaKTHYECKOH AeSITeIEHOCTH, IPOBOAUTE | peallH3aluy
B3aumopeiicTBie KOHIIEHTPUPOBAHHOM a30THOH | KaueCTBEHHYIO PEakLMio Ha HUTpaT - HoH | Ilo3HaBaTe/IbHbIE:
KHUCJIOTBI C MEJIBIO. TTonyuam 603M0ICHOCIb HAYYUMbCA: Brajeror o0ImuM NpreMoM peIeHus 3a1a4
JIad. onbIThI: XapaKTepU30BaTh 0COOBIE CBOMCTBA KomMmykaTHBHBIE:
34. B3aumoieiicTBIE KOHLIEHTPUPOBAHHOM KOHIICHTPUPOBaHHOM a30THOM KUCIIOTHI KoHTonMpyoT neiicTBus mapTHepa
a30THOM KHCJIOTBI C MEJBIO
47. Doctop. Coemunenus Gocdopa. Crpoenue atroMa 1 ajotponus docdopa, Hayuamca: PerysisiTuBHbI€: DopMHPYIOT UHTEPEC K
TorsTie o pocdopHbIX cBoiicTBa 6eoro 1 KpacHoro ocdopa, ux XapaKTepH30BaTh CTPOCHNE aTOMa ITnaHnpyroT CBOM JAEHCTBHUS B CBSA3M C KOHKPETHOMY
yI0OpeHHsIX npuMenenne. OCHOBHBIE COSUHEHUS: OKCHI tdocdopa, 0OBACHITH 3aBUCUMOCTD MIOCTaBJICHHOH 3a/lauell U yCIOBUSMH ee XHMHYECKOMY 3JI€MEHTY,
hocdopa (V) u oprodocdopnast Kuc- CBOMCTB (hocdopa 0T ero MnojoxeHus B peteHust TOMCK JIOTIOJHUTENBHOM
n01a, ocdater. DochopHble yI0OpeHus. IICXD I.U. MenneneeBa, COCTaBISTh ITo3naBaTenbHBIE: nH(pOpMaHK 0 HEM.
JemoHcTpanum: XUMUYECKHE YPaBHEHHUS, CraBst 1 GOPMYIHMPYIOT 1IEIU U TPOOIEMBbI
O0pa31bl IPUPOIHBIX XapaKTepU3yIoLue XUMIIECKHe ypoka
coeamHenni Pocdopa. O6pasisl BaxKHEHIINX CBOIiCTBa a30Ta KommykaTusHbIe:
JUTS HAPOJIHOTO X03s1icTBa (hochaToB. B pe3yJIbTaTe MPOBEACHUS JTa00PATOPHBIX AJICKBAaTHO HCTIONB3YIOT PEUEBBIE CPEICTBA
Jla6. ombIThI: OTIBITOB, IPOBO/INTH KAUECTBEHHYIO U151 3 HEKTUBHOTO PEILICHUS
35. Topenue docdopa Ha BO3TyXe H B peakiuio Ha pocdar - HoH KOMMYHUKATUBHBIX 337124
KHCIIOpOJE. Tonyuam 603m024cHOCIb HAYUUMBCA:
36. Pacrio3naBanue ocdaro OTUCHIBATH (PU3NUECKUE U XUMUYECKUE
TIPOIIECCEI, SBIISIOIINECS YaCThIO
KPYTOBOpPOTA BEIIECTB B IPUPOJIE
48. Yrnepon CtpoeHue aToMa 1 aJuIOTPOIHS Yriepoaa, Hayuamcsa: xapakTepu3oBaTh CTPOECHHE PeryasiTuBHbIE: DopMUPYIOT UHTEPECC K
cBoifcTBa ero Mogu(MUKAINI ¥ MX IPIMEHEHHE. | aToMa yriepoja, OOBsICHATh 3aBUCHMOCTh | Pasnmmyaror crocob u pe3ysbTaT AeHcTBUs KOHKPETHOMY
JleMoHcTpanum: CBOICTB yIiepoa OT €TO MOJNOXKEHHUS B ITo3naBare/bHbIE: XHMHYECKOMY JJIeMEHTY,
ITornomenue yrieM pacTBOPEHHBIX BEIIECTB T[ICXD I.U. MenneneeBa, COCTaBIsATh Brnaneror o0muM npueMoM penieHus 3a1a4 TIOMCK JIOMTOJHUTEIBHOM
WM Ta30B. BoccTraHOBNIEHHE MM U3 €€ OKCHIA | XMMHYECKUE YPaBHEHHS, KommykaTuBHbIe: nH(OpMaLHH 0 HeM.
yraem. XapaKTepU3YIONIINe XUMIICCKHE JloroBapHBaloTCs O COBMECTHOU JEATEILHOCTH
JIab. onbITHI: CBOIiCTBa yriaepona IIOJ PYKOBOACTBOM yUHTEIIS
37. T'openue yrist B KUCIOpoJe Tonyuam 603mMOHCHOCIb HAYYUMBCA!
OIICHIBATH (YH3UUECCKHE U XHMHICCKUE
IIPOIIECCEHL, SBIIIOMHUECS YaCThIO
KPYroBOPOTA BEILECTB B IPUPOJIE
49. Oxcujisl yriaepoaa Oxcupst yrepoaa (II) u (IV), ux Hayuamcs:, PerysisiTuBHbIE: DopMHUPYIOT yMEHUE




CBOWCTBA U TIPUMEHCHUE

OIUCBHIBATH CBOMCTBA OKCUIOB yIJIEpOa,
COCTaBIITh YPaBHEHUSI PEaKIH,
COOTBETCTBYIOIIUX «LEMOYKE»
MIPEBPAILEHUI] . IPOBOAUTD
Ka4eCTBEHHYIO PEaKIHUIO 110
Paco3HaBaHMIO YIIIEKUCIIOrO rasa
Tlonyuam 603M02UCHOCINb HAYUUMbCA!
IIPOTHO3UPOBATh XUMUYECKHE CBOMCTBA
BEIIECTB HA OCHOBE UX CBOICTB U

YYUTHIBAIOT NPABUIIO B INTAHUPOBAHUU U
KOHTpOJIE crIoco0a pereHus
ITo3naBaTtenbHbIE:
Hcnonb3yoT NOUCK HEOOXO0IUMOM
nH(OPMAIMH ISl BHITOTHEHHS YIeOHBIX
3aJaHHil ¢ UCIIONIb30BAHHEM YUeOHOU
JIUTPATYPEI
KomMmykaTHBHBIE:

KonTponupytoT aeiicTBre nmapTHepa

HCII0JIb30BaTh 3HAHUS B
OBITY

CTPOCHHS
50. YroJipHas KMCIIOTa U €€ COJIH. VYroneHas kucnora. Colx yroinsHol Hayuamcs: PeryasiTuBHbIe: DOopMUPYIOT yMEHUS
JKecTkocTh BoaIbI U CIIOCOOBI €€ KHCIIOTBI: KaJIbIIUT, COJA, IOTAll, HX J1aBaTh OIpeIeNICHNs IOHATHAM Pa3nuyaroT croco6 u pe3ysabTaT AeHCTBUS HCIIONB30BaTh 3HAHUA B
yCTpaHEeHUs 3HaYECHHE U IIPUPOJIE U KU3HU YEIOBEKa. «OKEeCTKOCTB BOJIBD» ,0OIINCHIBATh cBoiicTBa | Ilo3HaBaTenabHBbIE: OBITY
JKecTKoCTh BOZIBI U CIIOCOOBI €€ YCTPaHEHNS]. YTOJIBHOM KHCJIOTHI, COCTABIIATh Biazerot o0IUM NpreMOM perieHus 3a1ad
JleMoHcTpanuu: YpaBHEHHs peaKluii, COOTBETCTBYIOIIUX KommykaTuBHbIe:
OO0pas3ubl IPUPOAHBIX COSIUHEHHH yriepoaa. «LEeTIOYKe» NPEBPAICHUH , COCTABIIATH JloroBapHBaroTCs O COBMECTHOM
O0pasubl BaXXHEHIIHX JUISl HAPOIHOTO Ha3BaHUS COJIEH YTrOIbHON KHUCIIOTEL, JIeATeITEHOCTM, IPUXOJT K O0IIEMy pelIeHHIO
X03s1iicTBa KapOOHATOB. MIPOBO/INTH KAYECTBEHHYIO PEAKLHIO HA
JIad. onbIThI: KapOoHaT - HOH
38. TNomyueHne yronbHOM KUCTOTH M M3yUeHue | [lonyuam 603MOICHOCHIb HAYUUMbBCA!
ee cBoicTB. 39. [lepexon kapOOHATOB B MIPOTHO3UPOBATh XUMUYECKHE CBOMCTBA
THIPOKapOOHATEI. BEIIECTB HAa OCHOBE HX CBOICTB U
40. PaznosxeHne ruipokapOoHaTa HaTpHs CTpOEHHUS
51. Kpemnwmii CrpoeHue aToMa KpeMHHSI; KpUCTAJUTHYECKU I Hayuamcs:, PerysisitTuBHbI€: DopMHPYIOT HHTEpECA K
KPEMHHIA, eT0 CBOICTBA M IPUMEHEHNE XapaKTepU30BaTh CTPOCHUE aTOMa AJIIeKBaTHO BOCHPHHHUMAIOT IIPEITI0KEHHS 1 KOHKPETHOMY
KPeMHUSI, OOBSICHITH 3aBHCHMOCTD OLICHKY YYHTEISI H OHOKJIAACHUKOB XUMHYECKOMY 3JIEMEHTY,
CBOMCTB KPEMHUS OT €r0 MOJOKEHUS B Ilo3naBate/ibHbIC: TIOMCK JIOTIOJIHUTENBHOMI
TICXD JI.M. Mennieneesa, COCTaBIATh Bri6uparor Hanbomee 3pheKTHBHBIE CITOCOOBI nHPOPMAIIHH O HEM.
XMMHYECKHE YPaBHEHHS, pelIeHus 3a/1a4, KOHTPOJIUPYIOT H OLICHUBAIOT
XapaKTepU3yIoLue XUMIIEeCKHe IPOIIECC U Pe3ybTaT JeATeIbHOCTH
CBOICTBA KPEMHHS KommykaTuBHbIe:
Ilonyuam 603MOCHOCTb HAYYUMBCSL. JloroBapuBaroTcs o pacrpeeiaeHnn QyHKIUHA
TPaMOTHO 00paIaThes ¢ BEIeCTBaMH B U poJiel B COBMECTHO IesTEIHOCTH
TIOBCE/IHEBHOM KU3HU
52. CoequHeHUs KpeMHHS Oxcun kpemuus (IV), ero npupousie Hayuamecs:, PeryasituBHbI€:
pa3HoBUIHOCTH. CHIMKATHL. 3HaUCHHE OIICHIBATH CBOUCTBA OKCHIA KPEMHUS, VUHUTHIBAIOT NPABHIIO B INIAHUPOBAHUH U
COCIMHEHHUH KPEMHUS B KUBOH M HE)XHBOU COCTaBIISITh YPABHEHUSI PEaKIHH, KOHTpOJIE crioco0a peneHus
IIPUPOJIE. COOTBETCTBYIOIIUX «I[ETIOUKE» ITo3naBare/bHbIE:
JleMoHcTpanuu: MIpeBpaIeHUH . IPOBOIUTH Hcnonb3yoT NOMCK HEOOXO0IMMON
OO0pasbl IPUPOIAHBIX COSTUHEHHN KPEMHHUSL. KauyeCTBEHHYIO PEaKIHIO Ha CHIIMKAT - nHGOPMALMH ISl BHITOJTHEHHS YU4eOHBIX
JIa0. onbITHI: HOH 3aIaHMi C HCTIOJIb30BaHHEM y4eOHOI
41. INomyuenue KPeMHEBOH KHCIOTHI Tonyuam 603m024cHOCIb HAYUUMBCA: JIUTPATyPEI
U3ydYeHHE ee CBOHCTB MIPOTHO3MPOBATh XHUMHIECKHE CBOMCTBA KommykaTuBHbIe:
BEIIIECTB HA OCHOBE UX CBOMCTB U YUHUTBIBAIOT Pa3HbIE MHEHUS M CTPEMSATCS K
CTPOCHHS KOOPIMHALINY PA3IUIHbIX HO3HIIHIL B
COTPYIHUYECTBE
53. CunKaTHas IPOMBIIUICHHOCTD INonsATHEe O CHINKATHON NPOMBIIIIEHHOCTH. Hayuamcs: npakTuaeckoMy PerynsiTuBHbIe: DopMupyIOT IOHIMaHHEe

CTek0, IeMeHT, KepaMHKa.
JemoHcTpanum:
O0pasubl cTekIa, KepaMUKH, IIEMEHTa

TIPUMEHCHUIO COCI[I/IHE!HI/Iﬁ KpEMHUA
HOle'—lam B03MOINCHOCMb HAYYUMbCAL!
TIPOrHO3UPOBATH XUMHUYECKUE CBOWCTBA

Pa3nmgaior coco0 u pe3yabTaT ASHCTBUS
Io3naBartenbHbIE:
Brazeror o0IMM OpHeMOM pEIICHHS 3329

0COOEHHOCTEH JKU3HU U
TpyZa B YCIOBHUSIX
nH(pOopMaTH3aIUU




BEIIECTB HA OCHOBE UX CBOMCTB U
CTpOCHUS

KomMmykaTHBHBIE:
JloroBapuBaroTcsi 0 COBMECTHOM AEATENBHOCTU
0/l PYKOBOJICTBOM YUYHTEIA

obmecTBa

54. IIpakTuyeckas padora Ne6 IMony4enue, cobupaHue u pacro3HaBaHHUE Hayuamcs: obpamatscs ¢ 1abopatopHsiM | PeryasiTuBHbie: OBrnaneHne HaBBIKAMH AJIS
Tomyuenue, cobupanue u rasoB 000pyOBaHNEM U HarpeBaTEIbHBIMU OcCyIIeCTBIIOT MOIIArOBIH KOHTPOIIb IO MIPaKTUYECKOH
pacrno3HaBaHUE Ta30B pubopaMu B COOTBETCTBUH C IIPABUIAMH | PE3yJIbTaTy JEATENbHOCTH

TEXHUKH O€30I1aCHOCTH, ONICHIBATH

XMMHYECKHIT 9KCIIEPUMEHT C IIOMOIIBI0 ITo3naBaTtenbHbIE:

SI3bIKA XMMUH, JIeJIaTh BHIBOJIBI IO CTposT peyeBoe BBICKA3bIBAHHE B YCTHOH U
pe3yiIbTaTaM KCIIepUMEHTa. IIICHMEHHOI (hopme

Ionyuam 603MOACHOCHIb HAYYUMBCAL: KommykaTuBHbIe:

0CO3HABaTh HEOOXOAUMOCTD COOIOACHUS | YUHTHIBAIOT Pa3HbIE MHEHUS H CTPEMATCS K
npaBmwiTh u OT miust coxpaHeHHst CBOET0o | KOOPAMHALMK PAa3INYHBIX MO3HIHIL B
3JI0POBbsI U OKPY’KaIOIINX COTPYIHHYECTBE

55. O000611IeHKE 110 TEME Hayuamca: 06001maTh 3HaHUS U PerysasiTuBHbI€: Beripaskarot ajekBaTHOE
«Hemeramisn IPEJICTaBIATE HX CXEM, TaOIuII, BHOCAT HEOOXOIMMBIE KOPPEKTUBEI B TIOHUMAaHHe IPHYHH

Ipe3eHTanui JIeHCTBHE IOCIIE €T0 3aBEepIICHNS Ha OCHOBE yclexa 1 Heycriexa
€ro yyera C/EJIaHHbIX OLIHO0K yueOHOH NeaTenbHOCTH
ITo3HaBaTe/bHBIC:
CTposiT pedeBoe BHICKAa3bIBaHHE B YCTHOH U
MICbMEHHO (hopme
KommykaTupHbIe:
KoppekTupyIoT AeficTBUs TapTHepa
56. Konrpoabhas pagora Ne3 o KoHTposb MpeAMETHBIX M METaNpPeIMETHBIX Hayuyamca: npuMeHSATh NOJTy4YSHHbIE PerysisiTUBHBIE: OCYIIECTBIISIOT MOLIArOBBIA TposiBnsiroT
teme «Hemeramisn y4eOHBIX AeHcTBUM 1Mo Teme «HemeTtambm 3HaHWS U COPMHUPOBAHHBIC YMEHHS IS 1 UTOTOBBIH KOHTPOJIB IO PE3yJIbTaTy OTBETCTBEHHOCT 32
pelieHust y4eOHbIX 3a1a4 ITo3naBaTe/bHbBIE: pe3yIbTaThl
CTPOSIT peueBOe BBHICKA3bIBAHUE B YCTHOU U
IIICBMEHHOI (hopme
KomMmykaTHBHBIE: YIUTHIBAIOT Pa3HbIe
MHEHHUS U CTPEMATHCS K KOOPAUHAIIUH
Pa3IMYHBIX HO3HIMH B COTPKYIHIYECTBE
Tema 5. O60011eHHEe 3HAHUI 10 XUMHH 32 KYPC 0CHOBHO# 1Kokl [ToaroroBka k uTorosoii arrecranuu (OI'l) (104.)

57. Tleproauyeckuii 3aKkoH 1 Ieproanueckuii 3akoH n Iepuonnueckas Hayuamca: obo0mare uHbopManuio no | PeryasitusHbIe: IposBisroT
Ileproanueckas cucremMa CHCTEMa XHMHYECKHX JIEMEHTOB TeMe B BHJIE CXEM, BBIIOIHATH TECTOBBIE | IIaHUPYIOT CBOM NEHCTBUS B COOTBETCTBHH C OTBETCTBEHHOCTH 32
J1. 1. MenneneeBa B cBeTe JI. . MenneneeBa. ®u3ndecKuii CMbICIT 3aJaHNAs MOCTaBJIEHHOH 3a/1a4elf ¥ yCIOBUSIMH €€ pe3ysbTat
TEOPHH CTPOCHHSI aToMa MOPSIIKOBOTO HOMEpa dJIeMEHTa, HOMEPOB pean3anuu

NIepHOJIa U TPYIIIIHL. ITo3naBaTeabHBIE: CTABAT
1 GOpMYIHUPYIOT LIENH U MPOOIEMBI yPOKa;
OCO3HAHHO ¥ IIPOH3BOJIBHO CTPOAT B YCTHOHU U
IIHICBMEHHOI (opme
KoMMyHUKaTHBHBbIE:
Branenne MOHOTOTHYECKON U TUATIOTHUECKOM
hopmamu peun

58. 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH Hayuamcs :0606mats uHGopManuio o | PeryasiTuBnbie:

M3MCHEHHUS CBOWCTB 3JIEMEHTOB M
UX COCITUHECHHUHI B IEPUOJaX U
rpyInax B CBETE MPECTABICHUI
0 CTPOCHUH aTOMOB DJICMCHTOB.
3navenue [lepuoaudeckoro
3aKOHA

HM3MEHEHHS CBOWCTB 3JIEMEHTOB M UX
COCIMHECHUH B nepuoaax v rpynmnax B CBETC
HpCI[CTaBJ'ICHI/If;I 0 CTPOCHHAH aTOMOB
9JIEMEHTOB. 3HAYCHHE HepI/IOZ[I/I'-lCCKOFO 3aKOHa

TEME B BH[IE CXEM, BBIOJIHATH TECTOBYIO
paborty,

Pazimnuatot cioco6 u pe3ynbTaT AeHCTBUS
Io3HaBaTe/IbHBIE:

Bragerot o0IiM IpreMoM peIieHns 3a1a4
KommykaTusHbIe:

JloroBapHBaroTCs O COBMECTHOH AEATEIIBHOCTH
[0/l pyKOBOZICTBOM yYHTEIISI




59.

Bupr xumuueckux cBsizel U
TUIBI KPUCTAIUTMYECKUX

Buapl xumudeckux cBs3ed M TUITBI
KPUCTAJUINYECKUX penieTok. B3anmocBs3b

Hayuamcsa: 0600maTs HHOOPMAIUIO IO
TeMe B BHJE TaOJNLBI, BEIIOIHSITH

PeryasiTuBHbIe:
Pa3nmgaior croco6 u pe3ysabTaT AeHCTBUS

peLIeToK. CTPOEHHMS U CBOICTB BEILECTB TECTOBYIO paboTy Ilo3HaBaTe/ibHBIE:
B3anmocBs3b Brazeror oM IpreMOM peIIeHus 3a1ad
CTPOCHHS U KommykaTuBHbIe:
CBOJCTB BEILLIECTB KoHTponupyloT AeicTBUs napHepa
60. Krnaccnduxarms Krnaccuduxarms XUMHIECKUX peaKnuii 1o Hayuamcsa: 0606mats uHGopManuio o | PeryasiTuBHble:
XMMHYECKHX peaKkIuii 1o Pa3IHYHBIM NIpHU3HAKaM (THCIIO H COCTaB TeMe B BHJIE CXEM, BBIIONHATH TECTOBbIE | PaznmuaroT criocod u pe3ynbratr neicTBus
Pa3IMYHBIM NIPU3HAKAM. pearupyromux 1 o0pa3yromuxcs BEIeCTB; 3aaHusT ITo3naBaTe/bHbBIE:
HaJIM4Me TPaHHIE paszaena ¢as; Brajeror oOImuM NpreMoM peIeHus 3a1a4
TETI0BOH 3P (HeKT; N3MEHEHHE CTereHei KommykaTuBHbIe:
OKMHCJICHHSI aTOMOB; UCIIOJIb30BaHHE JloroBapHBaloTCsi O COBMECTHOU JEATEILHOCTU
KaTaJIM3aTopa; HaNpaBJICHUE IPOTEKAHNs). IOJT PYKOBOICTBOM YUHTEIs
61. CxopocTb CKOpoCTh XUMHYECKHX PEaKIHii U (haKkTopHI, Hayuyamcs: o6o6mate mHpopManuio o | PeryasTusBHble: Nwmeror nenoctaoe
XMMHYECKHX peaKuuil BJIMSIOIINE HA Hee TeMe B BHJE CXEM, BBIIONHATH TECTOBYIO | Paznuuaior crocod u pe3ynbTar JedcTBUs MHPOBO33pEHHE,
padory Ilo3naBaTeabHbIE: COOTBETCTBYIOIIEE
Braferor o0ImuM NpreMoM peIeHus 3a1a4 COBPEMEHHOMY YPOBHIO
KommykaTuBHbIe: Pa3BUTHS HAyKU
KoHTpospyroT aeicTBuUs napTHEpa
62. Kraccuduxarps IIpocThlie u cioxHbIe BeniecTBa. MeTauisl 1 Hayuamca: o600mate uHOpMAIMIO 10 TposiBnsiroT
HEOPraHHYECKHX BEIIECTB HEeMETaJLIbl , COCTaB, KJIACCH(pUKALS TeMe B BUJE CXEM, BBIIOIHITH TECTOBYIO JI00pOKENaTeIbHOCTh,0T3
pabory BIBYNBOCTb, KaK
63. CBoiicTBa HEOPraHUYECKUX OO0uMe XMMUYECKHe CBOMCTBA OKCHIIOB U Hayuamcsa: o6o0mars unbopmammio no | PeryasiTuBHbie: TIOHMMaHHE YyBCTB
BEILECTB THAPOKCUIOB (OCHOBAHHH, KHCIIOT, TeMe B BHJE CXEM, BBIIONHATH TECTOBYIO | PaznuualoT cocod u pe3ynbTar geicTBUs IPYTUXIIONEH U
aM(pOTEepHBIX THIPOKCHIOB), conn B cBete TDJl | paboty Io3naBarenbHbIe: COIEPEIKUBAHUE UM
Brazeror o0IuM IpreMOM peIIeHus 3a1ad
KommykaTuBHbIe:
KoHTpospyroT aeicTBUsI napTHEpa
64- T'enetnueckue I'eneTnueckue psiipl METAIA, HEMETAIA 1 Hayuamca: o6o0mate uHpopmarmio o | PeryjasiTuBHble:
65. PpsAIBI MeTaIa, MIEPEXOJHOTO MeTajlIa TEMe B BHUJIE CXEM, BHITIOJHATh TECTOBYIO | Pasmimgaror croco® u pesynbrar AeicTBHs
HEMETAJLIA U NEPEXOHOTO pabory Io3naBarenbHbIe:
MeTaia Briazeror oOIuM NIpreMOM peIIeHHs 3a1a1
KommykaTuBHbIe:
KoHTpospyroT aeicTBus napTHEpa
66. TpeHuHr-recTupoBaHue Mo Tpenunr-rectupoBanue mno Bapuantam [ MA PeryasiTuBHbIE: BripaxaroT agekBaTtHOe
BapuanTaM OI'D mponuisx et u TPOIIUIBIX JIET ¥ IEMOBEPCUH Pasznnyaror crocob U pe3ysbTaT AeHCTBUS TTOHMMAaHHE MPHYHH
JIEMOBEPCUH Io3naBarenbHbIE: ycrexa 1 Heycrexa
Brazeror oOIUM IpHEeMOM PEIIeHHS 322 y4eOHOH NesTebHOCTH
KommykaTuBHbIe:
KoHTpospyroT aeicTBus napTHEpa
67. KounTpoabsnas padora Ned TecTupoBanue 1o BapuaHTaM Hayuamcsa: npAMEHSTH OTyIeHHBIE PerynsiTuBHBIE: OCYIECTBIIAIOT IIOMIATOBBII
Pemenne OI'D I'MA nemoBepcun 3HaHUS ¥ C(HOPMHUPOBAHHBIC YMEHHS TS 1 UTOTOBBIH KOHTPOJIB 1O PE3yJIbTaTy
pelieHus y4eOHbIX 3a1a4 Io3naBarenbHbIE:
CTPOSIT Pe4eBOE BHICKA3bIBAHUE B YCTHOU U
MHMCbMEHHOM (hopme
KommykaTuBHbIe:
DopMyIHPYIOT COOCTBEHHOE MHEHHE U
MO3ULIUIO
68. Htorosoe 3anstue.
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