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B coorBercTBUM ¢ unen3uei Ne 0652 ot 28 ¢pepass 2017 roaa.

PABOYASI ITPOI'PAMMA 11O XUMHUHU 9 KJIL. TTO ®I'OC ( k yueonuxy O.C. I'aGpueisina)
IosicHuTe/IbHAA 3aNIMCKA
PaGouast mporpamma myist 9 kitacca 0011e00pa3oBaTEIbHBIX YIPEIKICHUN

(6a30BBIN YPOBEHB ).
Pabouast mporpamma cocTaBieHa B COOTBETCTBUU C TpeOoBaHUAMH DeepalibHOrO roCyJIapCTBEHHOTO 00pa30oBaTEIbHOIO
CTaHJapTa OCHOBHOIO 00111er0 00pa3oBaHusi BTOPOTro mokosieHus1, [IpumepHoil mporpaMMbl OCHOBHOTO 00IIIETO 00pa3oBaHUs 11O
XUMHU U aBTOpcKoil [Iporpammsl kypca xumuu i 8-9 kinaccoB oO1ieo0pa3oBaTenbHbIX yupexaeHuii(6a3zosslii ypoBeHs) O.C.
["abpuensna (2012roxa). Hactosmas nporpaMma yuyuThIBaeT pekoMeHaanuu [IlpuMepHoil mporpaMmbl 110 XUMHUU JIJIE OCHOBHOM
LIKOJIBI.

Pabouas mporpamma o XMMHHU: KOHKPETU3UPYET MOJoKeHUsT DyHIaMEHTaNIbHOIO si/ipa COJEp:KaHUsl OOYUYEHHUS] XUMHHU C
Y4E€TOM MEXKIPEIMETHBIX CBfA3€H y4eOHBIX TNPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKIJIA; OIpENeisieT IOCIeN0BaTeIbHOCTD
W3YUYCHUS SIMHUIL COIEPKAHUSI 00yUEHUsI XUMUU U HOpMUpPOBaHUS (pa3BUTHS) OOIIUX YUECOHBIX U CHEU(DUUESCKUX MPEIMETHBIX
YMEHHMI; 1TaéT OpUEHTUPOBOUHOE paclpeiesieHne yueOHOro BpEMEHH 110 pa3jiesiaM U TeMaM Kypca B MOJAIbHOCTH «HE MEHEE».

CopepxaHve NpOrpaMMbl HaIlpaBJI€HO Ha OCBOEHME 3HAHMM M Ha OBJAJ€HUE YMEHUSMU Ha 0a30BOM YpOBHE, UTO
cooTBeTcTBYeT (OOpa3zoBareinbHOM mporpamMme ImKoJbl. OHa BKIOYAeT BCE TEMBI, MpPEILyCMOTPEHHbIE (eaepatbHbIM
rocyAapCTBEHHbIM OOpa30BaTENbHBIM CTAaHIAPTOM OCHOBHOTO OOIIEro 0Opa3oBaHUsl MO XUMHUU M aBTOPCKOM MHpOrpamMmoin
yueOHOro Kypca.

[IporpamMmma Kypca «XHUMHUM» IIOCTPOCHA HA OCHOBE CHUPAJIBbHOW MOJENM, INPEAYyCMATPUBAIOLICH IOCTENIEHHOE pPa3BUTHE U

yIIIyOJIeHUE TEOPETUUECKUX MPECTABICHUH MPU JIMHEHHOM 03HAKOMJIEHUHU C SMIIMPUUECKUM MAaTEPUATIOM



B npeaMeTax €CTCCTBCHHO-MATEMATHYCCKOI'0 [IUKJIa BEAYINYIO POJIb UT'PACT MMO3HABATCIIbHAA ACATCIbHOCTh U COOTBCTCTBYIOIIHUC

eil mo3HaBaTenbHbIC yUeOHbIE NEUCTBUS. B CBA3M C 5TUM OCHOBHBLIMM LeJSIMU 00y4eHHMs XUMUU B OCHOBHOM IIKOJIE SIBIISIOTCA:

1) dopMupoBanue y 00y4aromuxcsi yMEHus BUICTh U MOHUMATh IIEHHOCTh 00pa30BaHMsl, 3HAUUMOCTh XUMUYECKOTO 3HAHUS JIJIs
KaXKJIOTO YeJIOBEKAa HE3aBUCUMO OT €ro MpodeCCHOHANBHOU ACSITEIBPHOCTH; YMEHHUS pa3indaTh (aKkThl M OIECHKH, CPAaBHUBATH
OIICHOYHBIC BBIBOJBI, BUJETh MX CBSI3b C KPUTEPHUSIMH OIEHOK U CBSI3h KPUTEPUEB C OMPEIACICHHOW CHUCTEMOW IIEHHOCTEH,
(bopMyIpOBaThH u 000CHOBBIBaTh COOCTBEHHYIO MO3UIIHIO;
2) dhopmupoBaHUE Y OOYJAFOIIMXCS IIEIOCTHOTO MPECTABICHUS O MUPE W POJIM XUMHUHU B CO3JIJaHUN COBPEMEHHOHN €CTECTBEHHO-
HAay4YHOW KAapTUHBI MHUpPA; YMEHHSI OOBICHATH OOBEKThI U MPOIECCHl OKPYKAIOIIEH JEeWCTBUTEIBHOCTH — TPUPOHOM,
COIMATBHOM, KyJIbTYPHOM, TEXHUYIECKOU Cpebl, UCIIOJIB3Y S TUTST 3TOTO XUMUYECKUC 3HAHWSI,
3) npuoOpeTeHre OO0y4YarOUIMMUCS OMbITa Pa3HOOOpPA3HOM AESATEIBLHOCTH, MO3HAHUS U CAMOMO3HAHUS; KJIIOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMITETEHTHOCTEH ), MMEIONINX YHUBEPCATHHOE 3HAUCHHUE JIJISI PAa3JIMYHBIX BUJOB JIEATEILHOCTH: PEIICHUS MPoOIieM,
MIPUHATUS PEIICHWN, TIOWCKAa, aHaimM3a W 00padOTKM HWH(POpMAIMK, KOMMYHHUKATHBHBIX HABBIKOB, HABBIKOB HW3MEpEHUH,
COTPYIHHMYECTBA, 0€30MaCHOTO OOpaIeHUs C BEIIECTBAMU B MMOBCETHEBHOMN KU3HHU.

3agayamu u3ydeHusi y4eOHOro npeamera « XumMusa» B 9 kiacce sSBISIIOTCS:

yueOHbIe: GOPMHUPOBAHNE CUCTEMbI XUMHYECKHIX 3HAHUHN KaK KOMIIOHGHTa €CTECTBEHHOHAYYHON KapTHHBI MUPA;
Pa3BUBAKOIIME: PA3BUTHE JIMYHOCTH OOYYAIONMIMXCS, WX WHTEIUIEKTyaJlbHOE ¥ HPABCTBEHHOE COBEPIICHCTBOBAHHE,
(GhOpMHUpPOBaHWE Y HUX T'YMaHUCTHYCCKUX OTHOIICHHWH M DKOJIOTHYECKHU IeJIeCO00Pa3HOTO IMOBEICHUS B OBITY M B TPYIOBOM
NeSATETBHOCTH;

BOCIUTATEJbHbIE: (POpMUPOBaHHE yMEHUIN 0€30M1acCHOTO OOpAaIIeHUs C BEIIeCTBAMH, UCIIOJIb3yEeMbIMH B TIOBCETHEBHOM KU3HU;
BBIPaOOTKA MOHUMAHMS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHHM XMMHH, a TaKke (OPMHUpPOBAHUE OTHOIIECHUS K XMMHH KaK K

BO3MOXKHOM 00s1acTu OyAymiei npakTH4ecKou qesiTeIbHOCTH.



OO0uias XxapaKTepUCTHKA Y4eOHOro npeamMera «XuMus»

B cootBercTBHN ¢ DenepanbHBIM TOCY1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOIO 001IEro o0pa3oBaHUsl ydaliuecs
JOJHKHBI OBJIAZIETh TaKMMH TO3HABATEIbHBIMU yUYE€OHBIMU JIEHCTBUSIMHU, Kak yMEHHE (OpPMYyIUPOBATH MPOOJIEMYy U THUIIOTE3Y,
CTaBUTH LEIHU U 3a1a4U, CTPOUTH IIJIAHBI JOCTWKEHUS LIEJIEH U PEIICHUS ITOCTABJICHHBIX 3a/1a4, IPOBOAUTD DKCIIEPUMEHT U HA €T0
OCHOBE JIeJIaTh BBIBOJIBI M YMO3AKJIFOUECHMS, IPEJACTABIATh UX U OTCTauBaTh

CBOIO TOYKY 3peHusa. Kpome 3TOro, yvammecs AOJDKHBI OBJIAJIETh IIPUEMAMH, CBSI3aHHBIMU C OIPEACICHUEM IOHATHM:
OrpaHU4MBaTh WX, ONMCHIBATh, XAPAKTEPU30BaTh M CpaBHHBaTh. CleOBATENbHO, MPU HW3YYEHUU XMMHUU B OCHOBHOW IIKOJIE
yyaluecs JOJDKHBl OBJaJE€Th YYEOHBIMH JIEUCTBHUSIMH, MO3BOJSIIOIIMMU WM JIOCTHUYb JIMYHOCTHBIX, HPEIMETHBIX H
MeTaIpeAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

[Ipennaraemass mporpamma IO XUMHUHM pacKpblBaeT BKJAJ y4eOHOro mIpeaMeTa B JOCTHKEHHE LeJed OCHOBHOTO OOILEro
00pa3oBaHUsI U ONpeNENsAeT BaKHENIINE COJEPKATENbHbIE JIMHUU [TPEAMETA:

* B€eECTBO — 3HAHMA O COCTAaBC U CTPOCHHHU BCIICCTB, UX Ba)KHEHUIITNX (1)H3HLI€CKI/IX N XUMHNYCCKHNX CBOﬁCTBaX, OMOJIOTUYECKOM

JICCTBUH,
XUMHYECKasi peaklUusl — 3HAaHUS OO0 YCIOBUSIX, B KOTOPBIX MPOSIBISIOTCS XUMHYECKUE CBOMCTBA BEIIECTB, CIOCOOaX
YIIPaBJICHUS XUMHYECCKUMH npoleccaMu;
NpUMeHeHUe BelleCTB — 3HAaHUS U ONBIT MPAKTUYECKOW JESITEIHbHOCTH C BEIIECTBAMHU, KOTOpbIe HauOoJiee YacTo

YHOTPEOISIIOTCA B MOBCEIHEBHOM KM3HU, IIMPOKO HCIOJB3YIOTCS B MPOMBIIIJIEHHOCTH, CEIBCKOM XO3SIMCTBE, HAa TPAHCIIOPTE;
A3bIK XMMHM — CHCTEMA BAKHEHMIIMX MOHATUM XUMHHM M TEPMHHOB, B KOTOPBIX OHM OIIMCBIBAIOTCS, HOMEHKJIATYpa
HEOPraHWYECKUX BEIIECTB, T. €. UX Ha3BaHUs (B TOM YMCIIC M TPUBHUAIBHBIE), XUMUUYECKHE (DOPMYIIBI U ypaBHEHUS, a TaKXKe

npaBuia nepeBojia HHGOPMAIHN C €CTECTBEHHOTO SI3bIKA Ha SI3bIK XUMUU U 00pPATHO.



[Ipu orbGope conepkaHusi, KOHKPETUZUPYIOIIETO POrPAMMY, YUYUTHIBAJIOCH, YTO MEpea 00IKUM 00pa30BaHMEM HE CTOUT 3ajaya
npodhecCHOHANBFHON MOATOTOBKH O0YYAIOMIMXCS. DTO OMPENEIHIO TOCTPOEHUE Kypca Kak OOIIEKyIbTYpPHOTO, HAMpaBIEHHOTO,
npexJie Bcero Ha (opMupoBaHHE U pa3BUTHE MHTEpeca K M3YYCHHIO XMMHUU. YUT€HA OCHOBHAs OCOOEHHOCTH MOJPOCTKOBOIO
BO3pacTa — HavaJlo Mepexoja OT JIETCTBA K B3POCIOCTH, KOTOPBINA XapaKTepU3yeTCs pa3BUTHEM MO3HABATENbHOU Cephl.

Ha otame ocHOBHOrO o00mIero cpeaHero oOpa3oBaHUS MPOMCXOAUT BKIIOYEHHE OOYy4YaloOUMXCd B TMPOEKTHYIO U
UCCIIEIOBATEILCKYIO JCSITEIbHOCTh, OCHOBY KOTOPOM COCTaBJISIOT TaKWE YHUBEpCAJIbHbIE Y4YeOHBbIE JCHCTBUS, KaK yMEHHUE
BUJIETh MPOOJEMBI, CTaBUTh BOIPOCHL, KIACCU(DPHUIMPOBATh, HAOMIOAATH, MPOBOJUTH SKCIEPUMEHT, JAEJaThb BBIBOJABI U
YMO3AKJIIOUEHUs1, OOBSACHSATD, 1I0Ka3bIBATh, 3aLUIIATH CBOU UJIEU, AaBaTh onpeaeaeHus NoHATUAM. Cro/1a ke OTHOCSITCS PUEMBI,
CXOJHBIE C OINpPEACIICHUEM MOHATUN: ONKCAHUE, XapaKTEPUCTUKA, Pa3bICHEHHE, CpaBHEHUE, paznuueHrue. opmupoBanue 3TUX
YHUBEPCAIbHBIX YUEOHBIX NEHCTBUI HAUMHAETCS €€ B HAYAIbHOM IIKOJIE, @ B KypC€ XMMUU OCHOBHOM IIKOJIbI IPOUCXOJIUT UX
pa3BUTHE U COBEPILIECHCTBOBaHME. B CBA3M ¢ 3TUM pe3epBHBIC YacChl INIAHUPYETCSI UCIIOJIb30BATh Ha ()OPMUPOBAHUE U PA3BUTHE

YMCHI/II>'I HpOCKTHOfI u HCCHCHOB&TCHLCKOﬁ ACATCIIbBHOCTHU, YMCHHUC BUACTDH HpO6J’I€MBI, ACJIaTb BbIBOJbI U YMO3AKIIIOYCHUS.

MecTo yueOHOro npeaMera B y4eOHOM IJIaHE

OcCo0EHHOCTBIO COJIepKaHUs Kypca « XUMUsD» SIBISIOTCS TO, YTO B 0a3UCHOM yueOHOM (00pa30BaTeIbHOM) IUIAHE ATOT MPEAMET
MOSIBIISIETCS TIOCTIEHUM B PSAY U3YUYCHHS] €CTECTBEHHOHAYYHBIX NUCHUIUIMH. [laHHAs HEOOXOAMMOCTh OCBOCHUS OOBICHSIETCS
TEM, YTO IIKOJIBHUKH JOJDKHBI 00J1alaTh HE TOJIBKO OIPEACIICHHBIM 3allacoM IPEIBAPUTEIBLHBIX €CTECTBEHHOHAYYHBIX 3HAHUM,
HO W JOCTaTOYHO XOPOIIO Pa3BUTBIM aOCTPAKTHBIM MBIILICHHEM. YYallUMHUCA YK€ HAKOIUICHBI 3HAHHMS 110 CMEKHBIM
TUCIUIUIMHAM [HMKJIa: OWONOTHH, (PU3WKH, MaTeMaThku, reorpaduu, chHOpPMHUPOBAIUCH YMEHHUS AaHAIU3UPOBATh, BECTU

HaOJII0/ICHH S, CPABHUBATh 00bEKTHI HAOIIOCHNS.



B cooTrBercTBUM C y4eOHBIM IUJIAHOM Ha M3y4YeHUE XMUMHUHU B 9 Kjacce OTBOAMUTCA 2 yaca B Henento, 70 yacoB B roja, npu
HOPMATUBHOM MPOJOJKUTENBHOCTH ydeOHOro roja 35 yuyeOHbIX HeAednb. B COOTBETCTBHM CO CJIOXKHUBIICHCS NPaKTUKON
OpraHu3allid OCHOBHOIO OOIIero o0pa3oBaHusi B 00pa30BaTENbHBIX YUpPEKIACHUSX oOIero oOpa3oBaHus pealibHas
IPOJOHKUTEFHOCTh Y4€OHOTO TOJa MEHbIIE HOPMATUBHOM U cocTaBisieT 34 y4yeOHble Heaenu. TakuM oOpazoMm, Bpems,
BbIIeNIsieMOe pabounMu yueOHBIMU TUTAHAMU HA U3yUeHUE XUMUU B 9 Kilacce Ha MpaKTUKe paBHO 68 dacam.

C yuetoM HEHM30EXKHBIX MOTEPh YYEOHOTO BpPEMEHH, BBI3BIBAEMBIX PA3IUYHBIMU OOBEKTUBHBIMU MPUUMHAMHU, a TaKxKe
HEOOXOJAMMOCTH BBIJICJICHUS JOMOJHUTEIBHOTO BPEMEHU HA H3Y4YEHUE OTAENIBbHBIX BONPOCOB Kypca XUMHUHU IPOrpamMMoin
PeyCMOTPEH OOJBIION 00BEM PE3EPBHOTO BPEMEHH -6 YacoB.

IIporpammoit npexyCMOTPEHO ITPOBECHHUE:

KOHTPOJIbHBIX padoT — 4,

IPAKTHYECKUX padoT — 6 4acoB.

Cpok peanu3aiuy nporpaMmMbl — OJUH Y4EOHBIN TO/I.

DopMbI, METOBI M CPEACTBA 00yUYeHHs, TEXHOJIOTHH
B manHOM Ki1acce BeAyIIUMHU METOAAaMHU OOYUCHUS MPEAMETY SBISIFOTCS: O0BICHUTEIHHO-ILTIOCTPATUBHBIN U PETPOAYKTHUBHBIMH,
XOTS HCIOJB3YETCS U YaCTHMYHO-TIOMCKOBBIM. Ha ypokax HCIONB3yHOTCS AJIEMEHTHI CICAYIOIIUX TEXHOJIOTHH: JHUYHOCTHO -
OpHEHTHPOBAHHOE 00yUYeHHe, OOyUeHHE ¢ TpuMeHeHneM onopHbIX cxeM, KT, mpoekTHas AesITeIbHOCTb.

Ucnonw3ytores cnemayromnue GopMbl 0O0ydeHUsI: y4eOHbIE 3aHATHsI, SKCKYPCUH, HAOJIOJCHHUS, OIBITHI, YKCIIEPUMEHTHI, padoTa
C yueOHOU M TOTOJHUTEIHLHOW JINTEepaTypoi, aHallu3, MOHUTOPUHT, UCCIIeIOBAaTEIbCKast padoTa, mpe3eHTanus. OnpenereHHoe
MECTO B OBJAJCHUU JAHHBIM KYypCOM OTBOJUTCS CaMOCTOSITEIbHOW pPaboTe: MOJATOTOBKAa TBOPYECKUX pabOT, COOOIIEHUH,

pedeparos.



@®opMbI IPOMEKYTOYHON U UTOTOBOM ATTECTALUU

[TpomexxyTouHas aTTecTalys MPOBOIUTCS B hopMme:

- TECTOB;

-KOHTPOJIbHBIX;

- CAaMOCTOSITENIBHBIX PadoT;

- MPAKTUYECKUX;

- TBOPYECKHUX padoT.

VYuammecs npoxoasaT UTOrOBYIO arrectaunto — B Buae [ MA.

O6yuenue Benércs mo ydyeoHuky O.C.l'aOpuensH «Xumusi 9 Kiacc», KOTOPBIM COCTaBIAECT €IMHYIO JIMHUIO YYEOHUKOB,
COOTBETCTBYET (helepalbHOMY TOCYIapCTBEHHOTO OOpa3oBaTEIBLHOTO CTaHJapTa BTOPOTO IOKOJCHHS 0a30BOr0 YPOBHS H

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

OT1iuvuTeIbHBbIE 0CO0EHHOCTH Pado4eil MPOrpaMMbl U ABTOPCKOI

OCHOBHOE coJiepKaHUE aBTOPCKOM MOJIHOCTHIO HAIIO OTpaKE€HUE B TAHHOW pabodeil mporpamme.

B paGouyio mnporpamMmy mo XMMHH BHECEHBbI M3MEHEHHS MO CPaBHEHHWIO C aBTOPCKOW: M3 pe3epBa no0aBieHo 1 yac Ha
«Metamb» u 1o6aBneH lyac Ha [IpakTukym 1 «CBolcTBa METaNIOB U UX COEIUHEHUI. OCHOBHOE OTIIMYHME JJAHHOU padoueit
MpOoTrpaMMbl OT aBTOPCKOM COCTOUT B TOM, YTO B aBTOPCKOM MporpaMMme MpaKkTUUeCKue pabOThl CTPYNIIHMPOBAaHBI B OJIOKH -
XUMUYECKUE TPAKTUKYMBI, KOTOPBIE MPOBOSTCS TOCIE M3YyYCHHs] HECKOJBKHX DPa3fesioB, a B pabouell mporpaMme 3TH Ke
MpaKTUYECKUE PabOTHI JAIOTCS MOCe U3YYEHUSI KOHKPETHOU TEMBI. DTO MO3BOJISET JIYUIIIE 3aKPEMUTh TEOPETUUECKUM MaTepra

Ha TMPaKTHUKE W TMPOBEPUTH IMPAKTUYECKUE YMEHHS W HaBBIKM HEMOCPEICTBEHHO IO JaHHOW Teme. YToOBl mpoBecTH



NPaKTUYECKYI0 PaboTy MO KOTJa-TO HU3yYEHHOH Teme, TpeOyeTcs AOMOIHUTENIbHOE BpeMsl JJii MOBTOPEHHUS TEOPETUYECKHUX

OCHOB, YTO MCKJIIOYAETCA B JaHHOU paboyeil mporpaMme.

KoJsnuecTBO 4acoB B

KosauvecTBo 4acoB B padouei

Pasznen .

ABTOPCKOM MporpamMmme NnporpamMmme
1. Bseaenme. OOmas xapakTepUCTHKA XHUMHUYECKHUX
3JIEMEHTOB M XMMHUYECKUX peakiuii. [lepuoanueckuii 3aK0oH u 10 10
[lepnonnueckas cucTemMa XUMHYECKHUX 3JIEMEHTOB
J.N.MenneneeBa
2.MeTtaiuinl 14 14 +1 +2+1
3.1Ipaktukym 1 «CBOICTBa METAILUIOB U UX COCIUHEHUIN 2 -
4 HemeTtamnsl 25 25+3
5. Ilpaktukym 2 «CBOMCTBA HEMETAIIOB M UX COCIUHECHUI» 3 -
6.0000111eH1E 3HAHUI TI0O XUMUU 32 KypC OCHOBHOM IITKOJIBI.

10 10

ITonroroBka xk I TA.
Peseps 6 4
Hroro: 70 70

Pe3yibTaram ocBOeHHSI Kypca XUMHMHU

HpI/I N3Y4YCHUHU XUMHUHU B OCHOBHOH IIIKOJIE 0O€eCIeurBacTCs AJOCTHKCHHUC JTMYHOCTHBIX, MCTAIIPCAMCTHBIX H IIPCAMCTHBIX

pE3yNbTATOB.

JINYHOCTHBIE:




® B IICHHOCTHO-OPUEHTALIMOHHON c(hepe — YyBCTBO F'OPAOCTH 32 POCCUMCKYIO XUMUYECKYIO HayKy, F'yMaHHU3M, OTHOLICHHUE
K Tpy1y, LIEJICYCTPEMIICHHOCTb;

e (QopmupoBaHuE LICHHOCTH 310POBOT0 M 0€3011aCHOT0 00pa3a *KHU3HU; YCBOCHUE IPAaBUJl MHIUBUYaJIbHOTO U
KOJJIEKTUBHOTO 0€30I1aCHOTO MOBEJACHMS B UPE3BbIUaHBIX CUTYALUAX, YTPOKAIOIIUX KU3HU U 3710POBbIO JIIOJEH;

® B TPYAOBOM chepe — roTOBHOCTh K OCO3HAHHOMY BbIOOpY AabHeiIell 00pa3oBaTeIbHON TPACKTOPUH;

® B [I03HABATEIbHOW (KOTHUTUBHOM, HHTEIUIEKTYyalIbHOW) chepe — yMEHUE YIPaBIATh CBOECH MO3HABATEIHLHON
NEATEIBHOCTBIO.

e (QopmMupoOBaHUE OCHOB 3KOJOTUYECKON KYJIbTYpPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO
MBIIUIECHUS, PA3BUTHE OIBITA 3KOJOTUYECKH OPUEHTUPOBAHHON pEePIIEKCUBHO-OIIEHOYHOM U MPAKTHYECKOW AEeSTENbHOCTU

B JKXU3HCHHBIX CUTYAllHAX,

MeranpeameTHble:

® YMEHHUE CaMOCTOATEIBLHO ONPEAEIISTh LIeJId CBOEr0 00yUYeHHs1, CTaBUTh U (POPMYJIMPOBATh AJid ceOs HOBBIE 3a]1a4M B yu&oe u
ITO3HABATEJIbHOW EATEIIBHOCTH, Pa3BUBaTh MOTUBBI U MHTEPECHI CBOEH MMO3HABATEIBHON IESITENBHOCTH;

® YMEHUE CaMOCTOSITENIbHO IUIAHUPOBAaTh MyTH AOCTHUXKEHHUS 1I€JIeil, B TOM YHUCJE albTepPHATUBHBIC, OCO3HAHHO BHIOMPATH
HaunOoJee 3¢ (PeKTUBHBIE CIOCOOBI PEIICHHS YUEOHBIX M MO3HABATEIbHBIX 33]1a4;

® YMEHHE COOTHOCHUTH CBOM JEHUCTBHUS C IUIAHUPYEMBIMHU pE3yJbTaTaMH, OCYLIECTBIISITh KOHTPOJb CBOEH NESITEIBHOCTH B
MpoIiiecce JOCTIKEHUS Pe3yJibTara, ONPEeAessiTh CIIOCOObI MEHCTBUIM B paMKaxX MPEMIOKCHHBIX YCIOBHN U TpeOOBaHUH,
KOPPEKTUPOBATh CBOU JICMCTBUS B COOTBETCTBUU C U3MEHAIOIIEHCS CUTYAllUEH;

® YMEHHUE OLICHUBATh MPABWIHLHOCTD BBIIIOJIHEHHS Y4EOHOM 3a/1auu, COOCTBEHHbBIE BOBMOKHOCTH €€ PEIIeHHUS;

® BJIaICHUC OCHOBAMHU CAMOKOHTPOJISI, CAMOOLCHKH, IIPUHATHUA pCH_ICHI/Iﬁ N OCYIICCTBJICHNA OCO3HAHHOT'O BBI60pa B yqe6H0171



Y TIO3HABATEIILHOM EATEIbHOCTH;

® YMEHUE OMNPEAENATh NOHATHSA, CO3AaBaThb OOOOIIECHHUS, YCTaHABIMBATh AHAJIOTUH, KIACCU(PHUIMPOBATh, CaMOCTOSATEIBHO
BBIOMpATh OCHOBAaHUS W KPUTEPUM [JIs1 KJIACCH(PUKAIMU, YCTAHABIMBATh MNPUUYMHHO-CICACTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKOE PACCYKJIEHUE, YMO3AKIIIOUEHUE (MHAYKTUBHOE, I€IyKTUBHOE U 110 aHAJIOTUH) U JI€TaTh BHIBOJBI;

® YMEHUE CO3/JaBaTh, MPUMEHATh U NPEOOpPa30BbIBATh 3HAKM M CHMBOJIbI, MOJAEIU M CXEMBbI JJIs PEIICHUs y4yeOHBIX U
ITI03HABATEJIbHBIX 33]1a4;

® YMEHUE OpPraHU30BbIBATh YY€OHOE COTPYIHUYECTBO U COBMECTHYIO AECSATEIBHOCTh C YUUTEJIEM U CBEPCTHHKaMU; paboOTaTh
UHAMBHUIYAJIbHO M B TPYIINE: HaXOAUTh OOIIee pelIeHrEe U pa3peliaTh KOHQIUKTHI HA OCHOBE COTJIACOBAHUS MO3UIMHI U
yuéTa UHTEpPECOB; POPMYIUPOBAThH, APIYMEHTUPOBATH U OTCTaUBaTh CBOE MHEHHUE;

® YMEHHME OCO3HAHHO UCIIOJIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBUU C 3a1a4€¥ KOMMYHUKALIUN JJI BBIPAXKEHUS CBOUX
YyBCTB, MBICIIEH U IOTPEOHOCTE; INTAHUPOBAHUS U PETYIIALIMHI CBOCH NEATEIbHOCTH; BIaJCHUE YCTHON U MUCbMEHHOU

pPEYbI0, MOHOJIOTUYECKON KOHTEKCTHOU PEYbIO;

e (opMupoBaHME U pa3BUTHE KOMIIETEHTHOCTHM B 0OJIACTM WCIOJIb30BaHUA HHGOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTH;
e (opMHpoBaHUE U PA3BUTHE HKOJOTUUECKOTO MBIIUICHUS, YMEHUE IPUMEHATH €r0 B MO3HABATEILHOM, KOMMYHUKATUBHOM,

COIMAJIBHON TIPaKTUKE U MPOGECCUOHATBHON OPUECHTAIINH.

IIpeaMeTHbIE:
1.B no3naBaTeibHOM cepe:

¢ NaBaThb ONPCACIICHUA N3YUYCHHBIX MOHSITUN: «XUMHUUYECKUI 9JICMCHT», «aTOM», «MOH», «MOJICKYJIa», «KIIPOCTBIC U CJIOKHBIC



BCIICCTBA», «BCHICCTBO», «XHMMHUYCCKAsA q)opMyna», «OTHOCHUTCJIbHAsA aTOMHasA MaccCa», «OTHOCHUTCIIbHAs MOJICKYJIsApHas
Macca», «BaJICHTHOCTb», «CTCICHb OKHCJIICHUA», «KPHCTAJIMYCCKAA PCHICTKA», «KOKCHUIAbD», «KHCJIOTbD», «OCHOBAHUI,
«COJIN», ((&M(I)OTCpHOCTB», CKMHOUKATOP», «HepI/IOIH/I‘IGCKI/Iﬁ 3dKOH», «IICPHUOAUYCCKAA Ta6JII/IHa», «HM30TOIIbD»,
«XUMHUUYCCKAA CBA3b», «QJICKTPOOTPULATCIBHOCTDL», «XUMHUUYCCKAA PCAKLUA», «KXUMHUYCCKOC YPABHCHUC), «KI'CHCTHYCCKAA
CBA3b», KOKHUCJIICHUC), «KBOCCTAHOBIICHHUC), «QJICKTPOJIUTHICCKAA AUCCOITHALINI>, KCKOPOCTb XUMHUUYECKOMN peaKmunum»;

¢ OIIMCAaTb JCMOHCTPAIHMOHHBIC U CAMOCTOATCIIBHO ITPOBCACHHBIC XUMHUUYCCKUC DKCIICPUMCHTDI,

® OIIMCBhIBATH U PA3JIM4aTh U3YUCHHBIC KJIACChbl HCOPIraHUYCCKUX COGI[I/IHeHI/Iﬁ, IMPOCTBIC U CJIOKHBIC BCUICCTBA, XUMHUYCCKUC

PCaKIIHH;

KJIACCU(DUIIMPOBATH N3YUYEHHBIE OOBEKTHI U SIBICHMUS;

e [Ie1aTh BBIBOJBI U YMO3AKJIIOUEHHUS W3 HaONIONECHUN, WM3YYEHHBIX XUMHYECKHX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH
CBOMCTBA HEM3YUYECHHBIX BEIIECTB 10 AHAJIOTUU CO CBOMCTBAMU U3YUYEHHBIX;

® CTPYKTYpUPOBATh U3YUCHHBIN MaTepral i XUMAYECKYIO0 HHPOPMAIIUIO, TOTYYEHHYIO U3 IPYTUX UCTOYHUKOB;

® MOJICJINPOBATH CTPOEHUE ATOMOB 3JIEMEHTOB 1-3 MepruoA0B, CTPOCHHUE MPOCTHIX MOJIEKYJT;

2.BIIEHHOCTHO — OPMEHTAIIMOHHOM cepe:
® AHAJIM3UPOBATh W OLEHUBATH MOCIEACTBUS AJIA OKpPYXAloleld cpelbl ObITOBOM M MPOU3BOJCTBEHHOW NEATEIbHOCTH
YeJI0BEKa, CBSA3aHHOW ¢ epepabOTKOM BEIIECTB;
3. B Tpynosoii cdepe:
® IPOBOJUTH XUMUYECKUN DKCIIEPUMEHT;

4. B cepe 0e30mMaCHOCTH KM3HEAEATEIbHOCTH:



e OKa3bIBaTh IMEPBYIO MOMOLIb MPU OTPABJICHHSX, 0KOrax M JPYrMX TPaBMaX, CBSI3aHHBIX C BEIIECTBAMH M J1aOOpPaTOPHBIM

000py10BaHUEM.



TemaTnyeckoe MJIAaHMPOBaHHE Y4eOHOr0 MaTepuasa

No Ha3Banue riaBbl KomuuectBo | IIpaktuueckue | KontposbHbie
TJIaBBI 4acoB paboTHI paboThI
Breaenue. O0mas 6 Nel
XapaKTEePUCTHKA
XUMHUYECKUX DJIEMEHTOB U
XUMHUYECKUX PEAKIIUH.
[Teprnoanueckuii 3aKOH U
[lepuonuueckas cucrema
XUMHUYECKUX DJIEMEHTOB
JI.1.Menpaeneena
1. | Meramisl 18 Nel-3 No2
3. | Hemerammsl 28 Ne4-6 Ne3
5. | O6001eHre 3HaHU 110 10 Ne4
XUMHH 32 KypC OCHOBHOM
mwkoJibl. [TonroroBka k
'MA.
6. 4
Uroro 70 6 4

OcHOBHOE coJiep:kaHue Kypca




BBenenue. O0mas xapakTepuCcTHKA XMMHYECKUX 3JIEMEHTOB M XUMHYeCKUX peakuuid. Ilepuoanveckuii 3aKoH u
Ilepnoauyeckasi cucrema

xuMuuyeckux 3j1eMenToB J[. 1. MenaesaeeBa (10 v)

XapakTepucTUKa dJIEMEHTAa II0 €ro MnojokeHuto B llepuonnueckon cucreme xumudeckux syemeHToB [[. M. Menneneesa.
CBoiicTBa OKCHJOB, KHUCJIOT, OCHOBAaHHUW W COJIGM B CBETE TEOPUMU DJICKTPOIUTHYECKOW ITUCCONUALMM U OKHUCIICHHS -
BoccTaHOBJIeHUS. [loHATHE O TMEPexXOAHBIX dJeMeHTaX. AMQPOTEpHOCTh. [eHEeTHYeCKUW psijJ TMEePEeXOJHOTO IIIEMEHTA.
[Tepuonnueckuii 3axkoH u llepuognyeckas cucrtema xumudeckux syemMeHToB [[. M. MenneneeBa. Xumuueckas OpraHu3alns
KUBOW M HEKHUBOU MPUPOJAbl. XUMUYECKUI COCTaB fA/Ipa, MAHTUU U 3€MHOM KOpbl. XMMHYECKUE IJIEMEHTHI B KIIETKAX KUBBIX
opraHu3MoB. Makpo- u MuKpodJIeMeHThl. OO000IIeHNEe CBEICHUI O XUMHUYECKUX peakiusax. Kmaccubukanus XUMHUYECKHX
peakiuil 1Mo pa3IMYHbIM MPU3HAKAM: «YHCJIO U COCTaB PEArHpyIOUIMX U OOPa3yIOIIMXCS BEIIECTB», «TEIIOBON 3(derTy,
«HAMpaBIICHUE», «U3MEHEHUE CTENEHEH OKHUCJICHHUS DJJIEMEHTOB, OOpa3yIolIUX pearupymooliue BeliecTBay, «dasay,
«MCIIOJIb30BaHUE KaTanuzaTopay. [loHarue o ckopoctu xumMuyeckoi peakiuu. OakTopel, BIUSIONIAE HA CKOPOCTh XMMHUYECKHUX
peakiuii. Katanuzaropsl u katanu3. UTHruOUTOphl. AHTHOKCHUIAHTHI.

JleMoHCTpanUu.

Pazmmunbie hopmer Tabmuier J[. . MenneneeBa. Moaenn atomMoB 3ieMeHTOB 1—3-ro meprooB. Moaens CTpOCHHS 36MHOTO
mapa (TmornepeyHslii pa3pes). 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIi OT MPUPOJIbI PEarupyroluX BEIIeCTB. 3aBUCUMOCTh
CKOPOCTH XMMHYECKON PEaKIMU OT KOHIICHTPAIIUU PEarupyrollux BEHIECTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW pEaKIUu OT
TJIOIIAM CONMPUKOCHOBEHUS PEAarupyrolinuX BEIIECTB («KHUIIAIIUMA C0i»). 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW pPEaKIUU OT
TEeMIIepaTyphl pearupyroiux BemecTB. [ OMOTeHHBIN U TeTepOTeHHbIN KaTtanu3bl. DepMeHTaTuBHBIN KaTtanus. UHrubupoBanue.

JlabopaTopHbIe ONbITHI.



1. IlonyuyeHne rUAPOKCUIA LIMHKA W HUCCIENOBAHUE €ro CBOMCTB. 2.MoxenupoBaHue noctpoeHus llepmoandeckoi cUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. 3. 3amemnienue xene3oM Meau B pactBope cyiabdara memu (II). 4. 3aBucumocTh
CKOPOCTH XMMUYECKOW pEeaKIMU OT MIPUPOJIbI pEArUpPYIOLINX BEIIECTB HA TPUMEPE B3aUMOICVCTBUS KUCIOT C METAJIAMM.

5. 3aBUCHMOCTH CKOPOCTH XMMHUYECKON PEAKIIMH OT KOHLEHTPALMU PEarupyronnux BEIIECTB HA IPUMEPE B3aUMOACHCTBUS LIMHKA
C COJISTHOM KHCIJIOTOM Pa3IuYHON KOHLEHTPALIUH.

6. 3aBUCHMOCTh CKOPOCTHM XMMHYECKOM peaKkUuy OT IUIOMAAU CONPUKOCHOBEHHS PEarupyronmx BemecTB. 7. MoaenupoBaHue
KUITALIEro ClIos». 8. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW peaklUuu OT TEMIEPATYypbl PEarupyrolldX BEIIECTB Ha MpUMEpE
B3aumozeiicTBus okcuga Meau (II) ¢ pacTBopoM cepHOW KHCIOTHI pa3iMyHOW TemmepaTyphl. 9. Pasnoxenue nepokcuia
BOJIOpOJIa ¢ noMolbio okcuaa mapranua (IV) u karanasel. 10. OOHapyXeHHe KaTajla3bl B HEKOTOPBIX MUIIEBBIX MpoayKTax. 11.
NurubupoBanue B3aMMOJACHUCTBUSI KUCIOT C METalIaMU YPOTPOITUHOM.

IIpeameTHblIe pe3yabTaThl 00y4eHUs

VYyammiics 10/1KeH ymems:

WCIIOJB30BaTh MPU XapaKTEpUCTHKE MPEBPALICHUNM BEIIECTB MOHATHUS: «XHUMHUYECKAs] PEaKUUsD, «PEaAKIUU COCIUHEHUSD,
«PEAKINN  PA3JIOKEHUS», «PEaKIUd OOMEHa», «PEAKIUU 3aMEIICHUS», «PEAKIMU HEUTpaTu3alum», <«IK30TEPMHUUYECKUE
peakuun», <«AHIOTEPMHUECKHE pEaKIUu», «OoOpaTUMbIe  pEaKLUH», «HEoOpaTHUMble pEaKkUun», «OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE pPEAKUHUHM», «TOMOTEHHBIE PEaKLUHW», «TETEPOTr€HHbIE PEAKIUN», «KATAIUTUYECKHE pPEaKIuny,
CHEKATATUTUUYECKUE PEAKIIUNY, «TEIUIOBOM 3 (DEKT XUMHUUECKOU PEaKIMN», KCKOPOCTh XUMHUUECKOW PEaKINy, «KaTaau3aTopy;
XapaKTEepHU30BaTh XUMHUYECKUE DBJEMEHThl 1—3-ro mepuoAoB MO HMX MOJIOXKEHUI0 B llepuonuyeckol cucreMe XMMHYECKHX
aneMmeHTOB [[. 1. MeHneneeBa: XMUMHUECKHN 3HAK, HOPSAKOBBIM HOMEpP, MEPUOJ, TPYIIIA, HOATPYIIIA, OTHOCUTEIbHAS ATOMHAas

Macca, CTpOCHHE aToMa (3apsj sapa, YUCIIO TMPOTOHOB M HEHTPOHOB B sjpe, OOIIEe YHCIO 3JICKTPOHOB, paCIpeicicHHE



AJIEKTPOHOB MO 3JIEKTPOHHBIM CJIOSIM, IPOCTOE BEIIECTBO, (popMyJsia, HA3BaHUE M THUIT BBICIIETO OKCHAA U THAPOKCHA, JIETYy4ero
BOJIOPOJTHOTO COETMHEHMUS (/1711 HEMETAJIOB));

XapaKTepru30BaTh OOIIHMEe XMMHUYECKHE CBOMCTBA aM(OTEPHBIX OKCHJIOB W THAPOKCHIOB; MPUBOAWTH IPHUMEPHI PEAKIIUH,
MOATBEPKIAIONINX XUMHUECKHIE CBOMCTBA aM(OTEPHBIX OKCHJIOB Y THIPOKCHIOB,;

JaBaTh XapAaKTEPUCTUKY XMUMHUYECKHX PEAKIUW MO YUCITYy M COCTABY HMCXOIHBIX BEHIECTB M MPOJYKTOB PEAKIHMH; TEIJIOBOMY
addeKTy; HampaBICHUIO NPOTEKAHUS PEAKIMH; H3MEHEHHIO CTEIEeHEW OKHUCJICHHUS DJIEMEHTOB; arperaTHOMY COCTOSHUIO
HCXOJ/HBIX BEIIIECTB; YUACTHIO KaTaau3aTopa;

OOBSICHSATH U MPUBOJUTH MPUMEPHI BIUSHUS HEKOTOPBIX (PaKTOpOoB (MpHUpOa pearupyromux BEIIeCTB, KOHIICHTPAIIUS BEIECTB,
JaBJICHUE, TeMIepaTypa, KaTalu3aTtop, MOBEPXHOCTh COMPUKOCHOBEHMS PEarvpyrollnX BEIIECTB) HAa CKOPOCTb XMMHUYECKUX
PEaAKLINA;

HaO0JII0/1aTh M OMKMCHIBATh YPABHEHMS PEAKIIMM MEX Y BEIIECTBAMH C TIOMOIIBIO €CTECTBEHHOIO (PYCCKOTO MIIM POJTHOTO) S3bIKA U
SI3bIKa XUMHH;

MIPOBOAUTE OIBITHI, MOJTBEPKIAIOITNE XUMUICCKHE CBOMCTBA aM(POTEPHBIX OKCHUJIOB M THAPOKCHIOB; 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOW peakIuyd OT pPa3IMYHbIX (PaKkTOpoB (MPHpPOJA pPEarupyrolnux BEIIECTB, KOHIIEHTpAIlMs BEIIECTB, JaBJICHUE,

TEeMIlepaTypa, KaTajau3aTop, MIOBEPXHOCTh COMPUKOCHOBEHUS PEarupyoIINX BEIECTB).

MeTanpeaMeTHbie pe3yJbTaTbl 00y4eHUst

Ydaamuiics 10JIKeH yMemb:

OTIpeNeNATh 1eJb y4eOHOW JESITEIIbHOCTH C TMOMOIIBI0 YUHUTENS U CAMOCTOSITEIBHO, MCKATh CPEICTBA €€ OCYIIECTBICHUS,
paboTasi Mo TUIaHy, CBEPATh CBOU JACHCTBUS C IIEIbI0O UM MPU HEOOXOAUMOCTH HMCHPABISATH OMIMOKH C TOMOIIBIO YUUTENIS U

CaMOCTOATCIIBHO,



COCTaBJISITh AHHOTALIUIO TEKCTA;

CO37aBaTh MOJEIH C BBIICJICHUEM CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTAa W MPEACTaBICHUEM HX B IPOCTPAHCTBEHHO-
rpaduuecKoi UM 3HaKOBO-CUMBOJIMYECKOHN (opMme;

OTIPEAETISATH BUABI KJIaCCU(PHUKAIIUU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYULIECTBJIATH NPSIMOE IETYKTUBHOE JOKA3aTEIbCTBO.

Tema 1. Metamabl (14 4)

[Tomoxenne wmerauioB B Ilepuoamyeckoit cucreme xumuueckux d3nemeHtoB JI. WM. MenaeneeBa. Mertammnueckas
KpUCTaJUIMUECKasi pelieTka U MeTauimueckas Xumuueckas cBsizb. OOmme ¢usnueckue cBoiicTBa MeTawioB. CriaBbl, UX
CBOMCTBA W 3HAUYCHUE. XMMHYECKHME CBOMCTBA METAJUIOB KAK BOCCTAHOBUTENEH, a TAaKXKE B CBETE€ HMX IOJIOKEHUS B
AIEKTPOXUMHUYECKOM PSITy HaNpsHKEHUN MeTauioB. Kopposust MeTaliioB U crnocoObl 00psObI ¢ Heil. MeTasuibl B mpupoze. Oomme
CIOCOOBI UX TIOJTYYEHHUS.

O0masi xapakTepuCcTHKA HIEJ0YHBIX MeTa/LuI0B. MeTtamel B npupoje. O6mme cnocoOsl ux noigydenus. CTpoeHHe aTOMOB.
[I{enouHbIE METAIIIBI — MPOCTHIE BelllecTBA. BaxkHelIne COeIMHEHUS IETOYHbIX METAINIOB — OKCHUJbI, TUIPOKCUIBI U COIHU
(x7mopuel, KapOOHATHI, CyIb(ATHI, HUTPATHI), UX CBOMCTBA U MPUMEHEHHUE B HAPOTHOM X03siicTBe. KanuitHbie yaoopeHus.
OO01mas xapakTepuCcTHKA 3JIEMEHTOB IJIaBHOM noarpynnsl II rpynmnsi.

Crpoenune artomos. lllenoyHo3emenbHble METaUIbl — MPOCTHIE BEIIECTBA. Ba)kHEHIIME COECOUHEHUs IIEI0YHO3EMEbHBIX
METaJUIOB — OKCH/IbI, TUJIPOKCUIBI U COJIM (XJIOPHUIbI, KapOOHATHI, HUTPATHI, CyIb(athl, (hocdatTel), UX CBOWCTBA U IPUMEHEHUE
B HAPOJHOM XO3SMCTBE.

ANIOMUHMH.

Crtpoenue atoma, pU3nyecKre U XUMUYECKHUE CBOMCTBA MPOCTOro BemecTBa. CoeMHEHUs aJlOMUHUSI — OKCHJT U TUAPOKCHU]T, UX

ampoTepHbIl XapakTep. Baxueitmue conu amomunus. [[puMeHeHNE aFOMUHUS U €70 COCTUHEHUM.



Kene3o.

Crtpoenue aToMa, GU3NYECKUE U XUMUUECKHE CBOMCTBA MPOCTOTO BellecTBa. [ eHeTuuecKue psiibl Fe*? uFe™.

Baxxneiimme conu xene3a. 3HaUeHUE KEJe3a U €ro COEIUHEHUH ISl IPUPObI K HAPOJHOTO XO34MCTBA.

JleMoHCTpanum.

OO0pa3ibl HIETOYHBIX U HIEJIOYHO3EMETBHBIX MeTa/IoB. OOpasiisl CIijlaBoB. B3anMoaelicTBre HATpHsl, TUTUS U KaJbIUS C BOJOH.
B3anmopneiicTBue HaTpusg U MarHusl C KUCIOpoAoM. B3amMozeicTBue MeTauioB ¢ HemeTauiamu. lloiydeHue ruapoKcuioB
xenesa (II) u (I11).

JlabopaTopHbIe ONBITHI.

12. B3ammoneincTBue pacTBOPOB KHUCJIOT U cojie ¢ mertaimiamu. 13. O3HakomiieHuEe ¢ pyaamu kene3a. 14. OkpamumBaHue
IUJAMEHU COJISIMM ILIEJIOYHBIX MeTaUIoB. 15. B3ammopmelcrBue kambius ¢ Bogou. 16.1losmydeHue ruapokcupa KambLus M
HCCIIEIOBAHNE €TO CBOWCTB.

17. TlomyyeHue ruapoKCcuaa AIFOMUHMS U UCCIIEIOBAHUE €ro CBOMCTB. 18. B3anmmonenicTBre kees3a ¢ CONAHONM KUCIOTOM. 19.
[Tomyuyenue runpoxcuaos xxenesa (II) u (I11) u uzyuenue ux cBOMCTB.

IIpeameTHblIe pe3yabTaThl 00y4eHHUs

VYyammiics 10J1KeH ymems:

UCIIOJIB30BaTh NPU XapaKTEPUCTUKE METAUIOB M MX COCAUHEHUN TOHATHS: «METAJUIbD», «pPsiJi aKTUBHOCTH METAJJIOBY,
«ILIEJIOYHBIE METAJUIbD», «ILIEJIOYHO3EMENIbHBIE METAJUIbD), HCMOJb30BAaTh WX IIPU XapAKTEPUCTUKE METAIUIOB; JaBaTh
XapaKTEPUCTUKY XUMHUYECKUX 3JIEMEHTOB-METAIOB (ILEJIOYHBIX METAJIOB, MArHus, KajblUs, AJIOMUHUS, >KeJe3a) MO UuX
nonoxenuto B Ilepuoauueckoii cucreMe xumuueckux 3neMeHToB [[. . MenaeneeBa (XUMHUECKUN 3HAK, TOPSIAKOBBIA HOMED,

MepuoJI, TPyIa, NOArPyIIa, OTHOCUTENIbHAs aTOMHAs Macca, CTPOEHUE aToMa (3apsij sapa, YUCIO MPOTOHOB U HEHTPOHOB B



sipe, 00IIee YUCTI0 AJIEKTPOHOB, pacIipeieieHue JIEKTPOHOB 10 JIEKTPOHHBIM CJI0SIM), IIPOCTOE BEIIECTBO, (opMyJia, HA3BaHUE
Y THII BBICILIETO OKCHJIA U TUAPOKCUIA);

Ha3bIBaTh COCAMHEHUS METAUIOB M COCTABIIATH UX (DOPMYJIBI TTO HA3BAHUIO;

XapaKTepHU30BaTh CTPOEHUE, 00mTHe GU3NIESCKIE M XUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJIIOB,

OOBSICHSITh 3aBUCUMOCTh CBOMCTB (MJIM MPEJICKA3bIBATh CBOMCTBA) XUMUUYECKUX AJIEMEHTOB-METAIOB (pagnyc, METAINTMYECKUE
CBOMCTBA 2JIEMEHTOB, OKHCIUTEILHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX UMH COCIMHEHUHN (KHCIIOTHO-
OCHOBHBIEC CBOMCTBA BBICHIMX OKCHAOB U THAPOKCHUIOB, OKHCIMTEIHHO-BOCCTAHOBUTEIIbHBIC CBOWCTBA) OT IMOJOXKCHUS B
[Tepunoanueckon cucreme xumuueckux 3eMeHToB 1. . Mennaeneena;

OMUCHIBATh OOIIME XMMHYECKUE CBOMCTBA METAJJIOB C MOMOILIBI) €CTECTBEHHOIO (PYCCKOTO WJIM POJHOIO) sI3bIKa M SI3bIKA
XAMHH;

COCTaBJISITb MOJICKYJISIPHBIC YPAaBHEHUS PEAKIUM, XapaKTEPU3YIOIIUX XUMHYECKHE CBOWCTBA META/UIOB M MX COCIUHEHUM, a
TaKXe AJIEKTPOHHBIC YPABHEHUS MPOIECCOB OKUCICHUS-BOCCTAHOBJICHUS;

YpaBHEHHUS DJICKTPOJUTHYECKON AUCCOLMAIMM; MOJEKYJISIpHBIC, IMOJHBIE W COKpalllCHHbIE HWOHHBIE YpPAaBHEHUS pEaKIUi C
Y4aCTUEM 3JICKTPOJIUTOB;

yCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIE CBSI3M MEXJY CTPOCHHMEM aTOMa, XUMHUYECKOW CBSA3bIO, THUIIOM KPHUCTAITMYECKON
pEeIIeTKN METaJUIOB Ml X COSMHECHHH, MX OOIUMHU (PU3UUYESCKUMU U XUMHYECKUMH CBONCTBAMU;

OITMCHIBATH XMMHYECKHE CBOMCTBA IICJIOYHBIX M IIEIOYHO3EMEIFHBIX METAJUIOB, a TAaK)KE aJIIOMUHUS U JKeJie3a U UX COCIUHCHUH
C TIOMOIIIBIO €CTECTBEHHOIO (PYCCKOTO WJIM POJAHOTO) SI3bIKA U SI3bIKA XUMUU;

BBITIOJIHATH, HAONIONATh M OIMCHIBATH XUMHUYCCKHUU OSKCIIEPUMEHT I10 PACIO3HABAHHMIO BA)XKHCHUINX KAaTHOHOB METAaJIOB,

TUJPOKCUI-UOHOB;



AKCIIEPUMEHTAJIBHO HCCJIEA0BATh CBOMCTBA METAJIOB M MX COCIMHEHUM, pelIaTh SKCICPUMEHTAIBHBIC 33Ja4ud IO TEME
«Metannby;

OTMCBHIBATh XUMHUECKUU SKCIIEPUMEHT C IMMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HJIM POJIHOTO) SI3bIKA U A3bIKA XUMUH,

MPOBOJIUTH PACUYEThl TIO XUMHYECKUM (opMysaM ¥ ypaBHCHHUSM pEaKIHi, MPOTEKAOINMX C Yy4acTHEM METAUIOB U WX

COEJIMHEHUN.

MeTtanpeaMeTHble pe3yJibTaThl 00y4YeHUst

Y4aamuiicst 10J17KeH ymMemb:

paboTaTh MO COCTABICHHOMY IUIAHY, UCIIOJIb3Ysl HAPSy C OCHOBHBIMU M JOMOJIHUTENIBHBIE CPEJCTBA (CIPABOYHYIO JTUTEPATYPY,
cnoxuble npudopsl, cpeactsa UKT); ¢ moMomipto yuutenss orOupaTh Uil pelieHusl y4eOHbIX 3a/1ad HeOOXOAMMBbIE CIOBapH,
SHUMKIIONEANH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKHU;

COMOCTAaBJIATh U OTOMPATh MHPOPMALIMIO, MOTYYEHHYIO M3 Pa3JIMYHBIX WCTOYHHMKOB (CIOBApH, SHIMUKIIONEIUH, CIPABOYHHUKH,
AJIEKTPOHHBIE IUCKH, ceTh IHTEpHET);

MpeCTaBIATh UH(POPMALIHMIO B BUIE€ TAOJIUI, CXEM, OIIOPHOTO KOHCIIEKTAa, B TOM yHciie ¢ npuMeHenuem cpeacts UKT;
O(QOpPMJIISITH CBOM MBICIM B YCTHOW M MHCbMEHHOW PEYM C YYETOM CBOMX Y4YEOHBIX M >KM3HEHHBIX PEUEBBIX CUTyallud, B TOM
yuciie ¢ npumenenueM cpeacts UKT;

COCTaBJIATh PELICH3UIO Ha TEKCT;

OCYILECTBIIAThH JOKA3aTEIBCTBO OT IPOTUBHOTO.

Tema 2. IIpaktukym 1. CBOliCTBAa METAJIOB M UX COeTUHEHNH (2 q)1

I. OcymecTBieHue HEMOYKH XMMHUUYECKMX mpeBpaumieHui. 2. [lomydyeHue m CBOMCTBA COENMHEHMUW MeTaiuioB. 3. Pemenue

OKCIICPUMCHTAJIbHBIX 3a/1a49 Ha PAaCIIO3HABAHUC U ITOJIYUCHHC COCI[I/IHGHI/Iﬁ MCTAJIJIOB.



IIpeameTHble pe3yJbTAThI 00yUeHUs

Yyammiics 10JIKeH ymems:

obOpamarbcsi ¢ J1abopaTOPHBIM OOOpPYAOBAaHWEM M HarpeBaTe/IbHBIMH NPHUOOPAMH B COOTBETCTBUM C IPABHJIAMHU TEXHUKH
0e30MacHOCTH;

HaOJI0/1aTh 32 CBOMCTBAMU METAJJIOB U UX COCAMHEHUN U SIBJICHUSMHU, IPOUCXOASIIUMU C HUMU;

OTMCBHIBATh XUMHUECKUH SKCIIEPUMEHT € IMTOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HJIM POJIHOTO) SI3bIKA U A3bIKA XUMUH;

Jie7aTh BBIBOJIBI IO pe3yJIbTaTaM MPOBEAECHHOTO SKCIIEPUMEHTA.

MeTanpeaMeTHbIe pe3yJbTATHI 00yUeHUs

VYyammiics 10/1KeH ymems:

OTPENEIIATh, UCXO/Is U3 YUeOHOM 3a1aun, HEOOXOIUMOCTh UCIIOJIb30BAHUS HAOIIOICHUSI WJIH SKCIIEPUMEHTA.

Tema 3. Hemeranabl (25 4)

OOmasi  xapakTepuCTHKa HEMeTaioB: mnoyioxkeHue B Ilepuoguueckoit cucreme xumuueckux osaeMmentoB JI. .
MeHnneneeBa,0cOOCHHOCTH CTPOCHHS aTOMOB, JJeKTpooTpuiiaredbHocTh (D0) Kakmepa «HEeMeTaTMYHOCTHY», psag 0.
Kpucraminueckoe CTpoeHME HEMETAUIOB — MPOCThIX BemecTB. Amiorponus. @duznueckue CBONCTBA HEMETAILIIOB.
OTHOCUTENILHOCTh MOHSITUN «METaJD» U «HEMETaJlD».

Boaopoa.llonoxenue Bomopona B Ilepuoanydeckoit cucreme xumuueckux sneMeHToB . M. MenneneeBa. CTpoeHue atroma U

MOJICKYJIBI. dus3nyecKkrue U XUMHUUYECKHUE CBOMCTBA BOAOpPOJ4, €ro nmoJIy4dcHmue u IpuMCHCHUC.

1 IIpu nByxuacoBOM IIAaHUPOBAHUH MPOBOJUTCS TOJIBKO MpaKkTUieckas padora 3



Bona.

Ctpoenue MoiieKkyibl. Bogopomnas xummudeckas cBsi3b. @U3nvecKkrue CBOWCTBA BOABI. AHOMAINKM CBOKCTB BOJBI. [ uapoduibHbIe
u ruapodoOHbIe BelecTBa. XUMHUYECKHE CBOMCTBa Bonabl. KpyroBopoT Boawsl B mpuponae. Bomoouucrka. Aspanus BOABI.
brrroBbie punbTpel. MuHepasibHble BoBI. JJucTUIMpOBaHHAs BOJA, €€ TIOTyYeHUE U IPUMEHEHHE.

OO0mas XapaKTepUCTHKA I'aJIOTEHOB.

Crpoenue atroMoB. [IpocThie BellecTBa 1 OCHOBHBIE COEIMHEHUS TAJIOT€HOB, UX CBOWCTBA.

Kpatkue cBeaenus o xyuope, Opome, prope u itoae. [IpumeHeHre raroreHoB U uX COEAMHEHUIN B HAPOJHOM XO3SIMCTBE.

Cepa.

CrpoeHue atoma, aJyIOTpOIHMs, CBOMCTBa M IpuMeHeHue pomobOuueckoit ceprl. Oxcuabl cepbl (IV) u (VI), ux nomyudenwue,
CBONCTBA U IpuMeHeHne. CepHasl KUCI0Ta U €€ COJIM, UX IPUMEHEHHUE B HAPOJIHOM X034MCTBE. [IpOM3BOICTBO CEPHOM KUCIIOTHI.
A3or.

CrpoeHne atoMa U MOJIEKYJIbI, CBOMCTBA MPOCTOTO BelleCcTBA. AMMMAK, CTPOEHUE, CBOMCTBA, MOJMy4eHUE U puMeHeHune. Conn
aMMOHMSI, MX cBo¥cTBa 1 nmpuMeHeHue. Okcuasr azota (I1) u (IV).

A30THasi KHCIIOTa, €€ CBOMCTBAa U MpUMEHEHHE. HUTpaThl W HUTPUTHI, TIpoOIEMa UX COJEPKaHHS B CEIbCKOXO3SMCTBEHHOM
MPOIYKUUU. A30THBIE YIOOpEHUSI.

dDocdop.

CrpoeHue atoma, aIOTporus, CBoicTBa Oemoro u kpacHoro docdopa, ux npumeHeHue. OCHOBHBIC COCAMHEHUS: OKCH]
dbochopa (V) u oprodocdopnas kucnota, hocharsl. DochopHbie y100pEeHUS.

Yraepona.

Crpoenune aroma, amioTpomnus, cBoiicTBa Moaudukanuii, npumeHenue. Oxcuabl yriepoaa (II) m (IV), ux cBoiictBa u

IIPUMCHCHUC. Kap60HaTBI: KaJIbIIUT, COAQ, IIOTAIll, UX 3HAYCHUC B IIPUPOAC U JKU3HHU YCIIOBCKA.



Kpemnuii.

CrpoeHue aToma, KpHUCTAUIMUYECKUM KpeMHHU, ero cBoictBa u mnpumeHeHue. Oxcun kpemuus (IV), ero mnpupogHbie
pa3HOBUIHOCTH. CuiMKaThl. 3HAUYEHHE COCIMHEHMM KpEMHHsI B KUBOM M HEXuBOW mnpupone. lloHstue o cuiMkaTHOU
MIPOMBIILICHHOCTH.

JleMmoHcTpanum.

OO0pa3s1pl TaIOTeHOB — MPOCTHIX BelIeCTB. B3anuMoeiicTBrEe rajioreHoB ¢ HaTpueM, ¢ allloMUHUEM. BriTecHeHne xiopom Gpoma
WA HOJIa W3 PacTBOPOB MX cojed. B3amMopnencTBhe cepbl C METaIaMH, BOJOPOJOM M KHCJIOpOoJAoM. BzammoperncTBue
KOHIIEHTPUPOBAHHON a30THOW KHUCJIOTHI ¢ MeAbto. [lormomenue yrieMm pacTBOPEHHBIX BEHIECTB WIIM ra3oB. BoccraHoBieHue
Menu u3 ee okcuaa yriaeM. OOpasibl MPUPOAHBIX COCIUWHEHHWI Xxjopa, cepbl, (docdopa, yriepona, kpemuus. OOpasiibl
BOKHEHIIMX JIJI1 HAPOJHOTO XO35MUCTBA CyJIb(aTOB, HUTPATOB, KapOOHATOB, (pocdaToB. OOpasibl cTEKIa, KEPAMUKH, IIEMEHTA.
JlaGopaTopHbIe ONbITHI.

20. Ilonmyuenme u pacno3HaBanue Bojopona. 21. HccienoBaHne NOBEPXHOCTHOIO HATSXKEHUA BOAbL. 22.PacTBopeHue
nepMaHTraHaTa Kajius WIM MEeIHOTO Kymopoca B Boje. 23. ['maparanus o6e3BoxenHoro cyibdara menu (I1). 24. M3rotosnenue
TUIICOBOTO OTIIEYaTKa.

25. O3HaKOMJICHHE C KOJUICKIIMEH OBITOBBIX (PUIBTPOB. 26. O3HAKOMIICHHE C COCTABOM MHHEpPaJIbHOU BOJbI. 27. KauecTBeHHas
peakuus Ha rajoreHui-uoHsl. 28. IlonydeHue U pacmo3zHaBaHWe KUcaopoja. 29. 'opeHue cepbl Ha BO3JyXE M B KHCIOPOJE.
30.CBoiicTBa pazbaBiieHHOW cepHOMl kucioThl. 31. M3yuenue cmoiicTB ammuaka. 32. PacmosHaBaHue colier amMmMmoHus. 33.
CgoiicTBa pa3daBiIeHHON a30THOM KUCTOTHL. 34. BzauMoeicTBrEe KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C Mebl0. 35. ['opeHue
dbocdopa Ha Bo3ayxe U B kuciopoje. 36. PacioznaBanue ocdaros. 37. ['openue yris B kuciopone. 38. [lonyduenue yronpHOU
KHUCJIOTHI U u3yueHue ee cBoicTB. 39. Ilepexo kapOOHATOB B TUAPOKAPOOHATHI.

40. Paznoxenue ruapokapoonata Hatpus. 41. [lomyuenue KpeMHEBON KHUCIIOTHI U U3yUYEHHUE €€ CBOWCTB.



IIpeameTHbIe pe3yJbTATHI 00yUeHUSA

Ydaamuiics 10J1KeH ymemb:

WCIIOJB30BaTh MPU XAPAKTEPUCTUKE METAJUIOB M HMX COCIUHEHUI TMOHSTHUS: «HEMETaJUIb», «TraJOre€Hbl», «aJIOTPOIHBIE
BHUJIOM3MCHCHHS», «KECTKOCTh BOJIBI», «BPEMEHHAS KECTKOCTh BOJBDY, «IIOCTOSHHASI YKECTKOCTh BOJBD», «0OIIas KECTKOCTh
BOJbI»;

JlaBaTh XapaKTEPUCTUKY XHUMHYECKUX 3JIEMEHTOB-HEMETAUIOB (BOAOpPOAA, TaJIOT€HOB, KHUCIOPOJa, cepbl, a3zora, (ocdopa,
yriaepoja, KpeMHUs) 1o ux nosiokeHuto B [lepuoanueckoii cucreMe xumudeckux annemeHToB [[. 1. MenneneeBa (XumMudeckui
3HaK, MOPSAJIKOBBIM HOMEp, MEepUOo, TPyIa, MOArpyIna, OTHOCUTEIbHAs aTOMHAsi Macca, CTpOeHUEe aroMa (3apsj sapa, YUcio
MIPOTOHOB UM HEUTPOHOB B sijipe, OOIIEe YMCIO BJIECKTPOHOB, paclpeesieHue 3JIEKTPOHOB IO AJEKTPOHHBIM CIIOSIM), MPOCTOE
BEIIECTBO, (popMmylsia, Ha3BaHME W THUIl BBICIIETO OKCHUJA U TUJPOKCHAA, (opMyja M XapakTep JIETy4ero BOJOPOJIHOIO
COEIMHECHUSA ),

Ha3bIBaTh COCUHEHUSI HEMETAJUIOB U COCTABJIATH UX (POPMYIIBI IO Ha3BAHUIO;

XapaKTepU30BaTh CTpOEHUE, o01Me GU3NIECKIEe U XUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJIOB;

OOBSICHATh 3aBUCMMOCTh CBOWMCTB (WJIM TMpeJCKa3blBaTh CBOMCTBA) XHUMHYECKUX DJIEMEHTOB-HEMETAUIOB (paauyc,
HEMETAJUIMUYECKUE CBOWMCTBA DJIEMEHTOB, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE CBOWCTBA JJIEMEHTOB) M 00pa3yeMbIX HMH
coeIMHEHUN (KUCJIOTHO-OCHOBHBIE CBOMCTBA BBICHIMX OKCHJOB M THIPOKCUJIOB, JETYUYHUX BOJOPOJHBIX COCTUHECHHM,
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBAa) OT TosiokeHusi B llepumoamyeckolt cucreme xumudeckux siementoB [, .
Menpeneena;

OTHUCBHIBATH OOIIME XMMHUYECKHE CBOMCTBA HEMETAJJIOB C MOMOIIBI €CTECTBEHHOIO (PYCCKOIO WJIM POJHOTO) sI3bIKa WM sI3bIKA

XUMMUU;



COCTaBJIATh MOJIEKYJISIPHbIE YPAaBHEHUS PEaKIMil, XapaKTepU3yIUX XUMHUYECKUE CBOMCTBA HEMETAIJIOB U MX COCAMHEHUM, a
TaK)Ke JICKTPOHHBIC YPABHEHUS TIPOIIECCOB OKUCICHUS-BOCCTAHOBIICHNS;

YpaBHEHHS JJICKTPOJUTHUYECKON JTUCCOIMAIIMM; MOJICKYJISIpHBIC, TMOJHbIE W COKpAIllCHHBbIC HOHHBIC YPAaBHEHHS PEaKIM C
Y9aCTHEM 3JIEKTPOJIUTOB;

yCTaHABIMBATh MPUYUHHO-CIICJICTBCHHBIE CBSI3M MEXKIYy CTPOCHHEM aTOMa, XUMHYECKOW CBS3BIO, THUIIOM KPHCTAITMYECKOM
pelIeTK HEMETAJIJIOB M MX COCIMHEHUH, X O0ITUMHU (PU3NUECKUMU U XUMHUYECKUMH CBOMCTBAMU;

OTHCHIBATh XMMHYECKUE CBOMCTBA BOJIOPOJA, TAIOTEHOB, KUCIOPO/a, Cephl, a3oTa, pocdopa, rpadura, ammasza, KpeMHUS U UX
COCIMHEHHUHN ¢ MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) S3bIKA U S3bIKA XUMUH,

OTHCHIBATH CTIOCOOBI YCTPAHEHHUS KECTKOCTH BOJABI U BHITIOJHATH COOTBETCTBYIOIIMN MM XUMHYECKHUHN 3KCIIEPUMEHT;

BBITIOJTHSTH, HAOJIO/IaTh W OMKCHIBATh XUMHYECKUI AKCIIEPUMEHT 0 Paclo3HaBaHWIO MOHOB BOJIOPOJa M aMMOHUS, Cyib(ar-,
kapOoHaT-, cUIuKat-, pocdar-, XJa0pua-, OpOMUI-, HOTUI-UOHOB;

AKCIIEPUMEHTAILHO HCCJIEAOBAaTh CBOMCTBA METANIOB W WX COCOUHEHWH, peIarh HSKCIICPUMEHTAIbHBIC 3a/Jadyd IO TeMe
«Hemertannb»;

OTIMCBHIBATh XUMHUYECKUH SKCIIEPUMEHT C IMIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MIIM POJIHOTO) SI3bIKA M SI3bIKA XUMHUH;

MPOBOJIUTH PACUEThl MO XUMHUYECKUM (GOpMysaM M YpPaBHCHHSAM pEaKIHMi, MPOTEKAIONIMX C YYacCTHEM HEMETAIOB M HX
COCIUHCHUU.

MeTanpeaMeTHble pe3yJbTaThl 00yYeHUsI

Ydaamuiics 10JIKeH yMemb:

OpraHU30BbIBATh YUeOHOE B3aMMOJICHCTBHE B TPYIIE (pacnpeessaTh PO, I0TOBAPUBATHCS IPYT C APYTOM U T. 11.);

MPEABUACTH (MPOTHO3UPOBATH) MOCIEACTBUS KOJUICKTUBHBIX PEIICHUH;

IMOHHUMAThb IIPUYIUHBI CBOCTO HCYCIICXAd N HAXOJIUTb CITOCOOBI BbIXOJa U3 TOM CUTyaluu,



B JMAJIOTe C YUYUTEJIEM YUYUTHCS BbIpa0aThIBATh KPUTEPUU OLICHKU M OIPENEIATh CTENEHb YCIEIIHOCTH BBINOJIHEHUS CBOEH
paboThl 1 pabOTHI BCEX, UCXO/IS U3 UMEIOIINXCSI KPUTEPUEB, COBEPIICHCTBOBATh KPUTEPHH OIICHKH U MOJIb30BATHCSI MU B XOJI€
OLIEHKH U CAaMOOLIEHKU;

OTCTaWBaTh CBOIO TOUKY 3PEHHUS, apIYMEHTHUPYSI €€;

MOJITBEPK/IaTh ApTYMEHTHI (paKTamu;

KPUTHUYHO OTHOCUTBHCS K CBOEMY MHEHHUIO;

CIIylIaTh APYTUX, OBITAThCS MPUHUMATD JPYTYIO TOUKY 3pEHUS, ObITh TOTOBBIM U3MEHHUTH CBOIO TOUKY 3PEHUS;

COCTaBJIAThH pedepat 1o ornpeneIeHHon popme;

OCYUIECTBJISITh KOCBEHHOE PA3JAEIUTEIBLHOE 10KA3aTENBCTBO.

Tema 4. IIpaktuxkym 2. CBoiicTBa cOeAMHEHNI HEMeTAJLIOB (3 )

1. PemeHne skcnepuMeHTanpHbIX 3amad no teme «lloarpymnma ramoreHoB». 2. PemieHue 3KCHEpPUMEHTAIBHBIX 3a7ad I10
teme«lloarpynna kucnopoma». 3. Pemenue skcnepuMeHTaIbHBIX 3amad mo Teme «lloarpymma asora». 4. Pemenune

AKCIIEPUMEHTAILHBIX 3a/1a4 1o Teme «lloarpymnma yraeponay. 5. [lomydenne, coOupanue v pacrio3HaBaHUE ra30B.

IIpeameTHble pe3yJbTATHI 00y4eHUA

Yyammincs 10JKeH yMems.

oOpaiatbcsi ¢ J1abopaTOpPHBIM OOOpPYAOBAaHMEM M HarpeBaTeIbHBIMH MPUOOPAMH B COOTBETCTBUM C TMPaBWIAMH TEXHUKHU
0e30I1aCHOCTH;

Ha0II0AaTh 32 CBOMCTBAMU HEMETAJIJIOB U UX COCIMHEHUN U SBJIICHUSMH, TPOUCXOASAIINMH C HUMH;

OTHCHIBATh XUMUYECKUI IKCTIEPUMEHT C MMOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MITH POJTHOTO) SI3bIKA U A3bIKA XUMUH;

ACJIaThb BbIBO/JbI IO PC3YJibTaTaM ITPOBCACHHOI'O SKCIICPUMCHTA.



MertanpeameTHbie pe3yJbTaThl 00y4eHUs
Yyanmiics 10J2KeH yMems:

OIIPCACIIATL, UCXOOA U3 yqe6Hoﬁ 3aJgadu, H€O6XOI[I/IMOCTI> HUCIIOJIb30BaHUA Ha6JII-O,ZIeHHH HJIN SKCIICPUMCHTA.

1 Tlpu nByXx4acoBOM IUTAHUPOBAHUH MPOBOSATCS TOJBKO MpaKTHIecKue padbotel 1,2 u 5.

Tema 5. O00011eHre 3HAHUH 110 XUMHUHM 32 KYPC OCHOBHOM IKO0JIbI. [loaroroska

K rocyaapcrBeHHoi uroropoi arrecrauuu ('MA) (10 9)

[lepuonnueckuii 3akoH u Ilepuommueckas cucrema xuMudeckux 3yeMeHTOB J[. M. MengeneeBa. PU3UYECKUNA CMBICIT
MOPSAJIKOBOIO HOMEpA 3JIEMEHTA, HOMEPOB IEpHOAA WU TPYNNbl. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB 3JEMEHTOB U HX
COCIMHECHUH B TIEpUOJAX U IPyIIax B CBETE MPEICTABICHUN O CTPOCHUN aTOMOB 3JIEMEHTOB.

3HaueHHE TEPUOIMUYECKOr0 3aKOHA. BUIAbI XMMUUECKHX CBSI3€M M TUIBI KPUCTAUIMYECKUX PElIeTOK. B3aUMOCBSI3b CTPOEHUS U
CBOMCTB BemiecTB. Kiaccudukanys XUMUUYECKUX peaKIUid MO pa3iMYHbIM MpU3HAKaM (YKCIO M COCTaB pearupyronmx u
00pa3yroIIUXCs BEIIECTB; HATHINE

rpaHulbl pasfena (as3; TtemioBoi APEGEKT; M3MEHEHUE CTENEeHEH OKUCICHHS aTOMOB; WCIOJIb30BAHUE KaTaln3aropa;
HamnpayieHHe npoTekaHus). CKOpOCTh XMMHUYECKUX peakiuil u (akTtopsl, Biauswonme Ha Hee. OOpaTUMOCTh XUMHUUYECKUX
peaKIuii ¥ CIIocoObl CMEIICHUS XUMUYECKOTO PAaBHOBECHS.

[IpocThie U cloXHBIE BemlecTBa. MeTalibl U HeMeTasulbl. ['eHeTudecKue psiabl METaJla, HEMETalla U MEePEXOJHOTO MEeTalla.
OKkcuapi THUAPOKCUABI (OCHOBAHUS, KHCIOTBHI, aM(OTepHbIE THIPOKCHIBI), coym. MX cocrtaB, KiaccupuKamus H O0OIIme

XUMUYECKHE CBOMCTBA B CBETE TEOPUHU DIIEKTPOTUTHUECKON TUCCOLUALIIH.



JIMYHOCTHBIE pe3yJabTAThl 00y4YeHUs

Yuamuics Q0JKeH:

3HAMb U NOHUMAMb. OCHOBHBIC UCTOPUIECKHE COOBITHS, CBI3aHHBIC C PA3BUTHEM XHMUU U OOIECTBA; TOCTHKEHUS B 001aCTH
XUMUU U KyJIbTYpPHBIC TPaaulliy (B YaCTHOCTH, HAy4YHBIC TPAJAMIIMH) CBOCH CTpaHBI; OOMIEMHUPOBBIC TOCTIIKCHHSI B 00JaCTH
XUMHUH,; OCHOBHBIC TIPUHIIMITBI U MPaBUIa OTHOIICHHUS K MPHUPOJIE; OCHOBHI 3JI0pOBOr0 o0pasa KU3HH U 3JI0pOBbecOeperarmmnx
TEXHOJIOTHUH;

MpaBWIa MOBEACHUS B YPE3BBIYAMHBIX CUTYAIUSAX, CBS3aHHBIX C BO3JICMCTBUEM pPA3JIMYHBIX BEIIECTB, OCHOBHBIC MpaBa W
00SI3aHHOCTH TpaxKJaHWHAa (B TOM UYHCIE Y4allerocs), CBS3aHHBIE C JIMYHOCTHBIM, MPOGECCHOHAIBHBIM M KHU3HEHHBIM
CaMOOTIPEICIICHUEM;

COITMAJILHYIO 3HAYUMOCTD U CoJiep kaHue PO ecChii, CBI3aHHBIX C XUMHEH;

UCHBIMBIEAMDb. YYBCTBO TOPJIOCTH 3a POCCHUUCKYIO XMMHYECKYI0 HAyKy M YBAKECHUE K HCTOPUU €€ PA3BUTHS;, YBAXKCHUE U
MPUHATHE JOCTHKECHUN XMMHUHU B MHUpPE; JIIOOOBb K MPUPOC; YBAKECHHUE K OKPYKAIOIUM (yJaluMCs, YUYUTEIISIM, POJIUTEIISIM 1
Ip.) — yMETh CIYyIIaTh W CHBIIIATH MAapTHEpa, MPHU3HABATh MPABO KaXXJI0TO Ha COOCTBEHHOE MHEHHE, MPHUHUMATH PEIICHUS C
YYETOM MO3ULHI BCEX YYACTHUKOB; YYBCTBO MPEKPACHOTO M ICTETUYECKUX UYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEILIECTB U
WX TIPEBpaIleHU; CaMOYBa)XKECHHE U YMOIIMOHAJILHO-TIOJI0KHUTEIIBHOE OTHOIIIEHHE K ceOe;

HpU3HABAMb: TICHHOCTH 3/I0POBbS (CBOETO U JPYTUX JIOJICH ); HEOOXOIUMOCTh CaMOBBIPAXKEHUSI, CaMOpealIh3allii, COLIMAITBLHOTO
MIPU3HAHUS;

0co3Haeamp: TOTOBHOCTH (WMJM HETOTOBHOCTh) K CAMOCTOSITEIbHBIM TMOCTYNKAaM M JIEUCTBUSIM, OTBETCTBEHHOCTh 3a HX
pe3yabTaThl; TOTOBHOCTh (WJIM HETOTOBHOCTH) OTKPHITO BbIpa)kaTh M OTCTaMBaTh CBOIO MO3UIUI0 U KPUTHYHO OTHOCHUTHCS K

CBOUM ITIOCTYIIKAM;



npOAGAAMb: HKOJOTMYECKOE CO3HaHUE; J0OpOKeNaTenbHOCTh, TOBEPUE W BHHUMATENbHOCTh K JIOASM, TOTOBHOCTh K
COTPYIHHYECTBY U JPYKOE, OKa3aHWIO MOMOINA T€M, KTO B HEW HyXmaeTcs; 0OOOIICHHBINA, YCTOWUMBBIA U M30MPATEITHHBIN
MO03HABATENbHBIN WHTEPEC, NHUIIMATUBY U JII0O003HATEILHOCTh B M3YUYEHHH MHUpPA BEUIECTB U PEAKIIUil; 1EJICyCTPEMIICHHOCTh U
HAaCTOMYMBOCTh B JOCTHKEHUHU II€JIE, TOTOBHOCTh K IPEOJIOJICHHIO TPYIHOCTEH; YOEKIEHHOCTh B BO3MOKHOCTH MO3HAHUSA
MPUPOJIbI, HEOOXOIUMOCTH Pa3yMHOTO UCTIOJIb30BAaHUS JOCTHKEHUN HAYKH U TEXHOJIOTHIA JIsl pa3BUTHS OOIIECTBA;

yMemb: YCTAaHABJIMBAThH CBSA3b MEXKIY LIEJIbIO U3YUYECHUS] XUMUU U TEM, JIJISl YETO OHA OCYIIECTBIISIETCS (MOTHBAMM); BBITIOJIHSTh
KOPPHUTHMPYIOIIYI0O CAaMOOLEHKY, 3aKJIIOYAIONIYIOCS B KOHTPOJE 3a NPOLECCOM HM3YYEHHS] XMUMHHM U BHECEHHMH HEOOXOIMMBIX
KOPPEKTUBOB, COOTBETCTBYIOIIUX ATallaM U CIOc00aM M3Y4YeHUs Kypca XHWMHUHU; BBIMOJIHATH PETPOCIEKTUBHYIO CaMOOIICHKY,
3aKIIFOYAIONIYIOCA B OLIEHKE IIPOLIECCA M PE3yJIbTaTa U3YYEHUSI Kypca XUMUHA OCHOBHOM IIKOJIBI, ITIOJBEICHUN UTOTOB HA OCHOBE
COOTHECEHUS LIEJIEU U PE3YJIIbTATOB;

CTPOUTH >KM3HEHHbIE U TNpodecCHOHATIbHBIE IUJIAHBl C YYETOM KOHKPETHBIX COIMAIbHO-UCTOPUYECKHUX, MOJUTHYECKUX U
AKOHOMHUYECKHUX YCJIOBHUI; 0CO3HaBaTh COOCTBEHHBIE IEHHOCTH U COOTBETCTBUE UX

[IPUHUMAEMBIM B JKU3HHU PELICHUSIM; BECTU JUAJIOI HA OCHOBE PAaBHONPABHBIX OTHOILLIEHUWWA W B3aUMHOI'O YBAXKCHMUS; BBIIACIATH
HPABCTBEHHBIN ACIIEKT MOBEICHHUSI U COOTHOCHUTH MOCTYIKH (CBOM M JAPYTUX JIOJEH) M COOBITUS C MPUHSTHIMUA STUYECKUMHU
HOpPMAaMmHU; B MpEJIeNIaX CBOMX BO3MOKHOCTEN MPOTUBOAECHCTBOBATH ACHUCTBUSM U BIUSHUSM, MPEACTABISIONIMM YIrPO3y KU3HH,

3I0POBBIO U O€30MAaCHOCTH TUYHOCTH U OOIIECTBA.

Ilinanupyembie pe3yabTaThbl 00y4eHUS:

BbInyCKHUK HAy4YHnTCH:



* OIIUCBIBATh CBOMCTBA TBEPABIX, )KUJIKHUX, Ta3000pa3HbIX BEILIECTB, BBIACISSA UX CYIIECTBEHHbIE IPU3HAKY;

* XapaKTEpHU30BaTh BEUIECTBA 10 COCTABY, CTPOCHHUIO U CBOMCTBAM, YCTAHABJIMBATH NMIPUYUHHO-CIICICTBEHHBIE CBSI3H MEXKY
JAHHBIMU XapaKTepUCTUKAMH BELIECTBA;

* PaCKpBIBaTh CMBICJI OCHOBHBIX XUMHUYECKUX MOHATHHN «aTOM», «MOJIEKYJIa», «XUMHUYECKUHN 3JIEMEHT», KIIPOCTOE BEIIECTBOY,
«CJI0’KHO€E BEIIECTBOY, «BAIICHTHOCTH), UCMOJIb3Ys 3HAKOBYIO CUCTEMY XUMHUH;

* u300pakaTh COCTaB MPOCTEHIIMX BEHIECTB C MOMOIIBIO XUMHUYECKUX (POPMYNT M CYIIHOCTh XMMHUYECKHX DPEaKIUh ¢
MOMOIIBI0 XUMUYECKUX YPaBHEHUN;

* BBIYUCIATH OTHOCUTEIIBHYK) MOJIEKYJISIPHYIO M MOJISIPHYKO MacChl BELIECTB, 4 TAKKE MAacCCOBYK JOJK XUMHUYECKOIO
3JIEMEHTA B COCAMHEHUSX JJIs1 OLIEHKU UX MPAKTUYECKON 3HAYUMOCTH;

* CPAaBHMBATH IO COCTABY OKCH/IbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* KJIaCCU(UIIUPOBATH OKCUbl U OCHOBAHMSI 10 CBOMCTBAM, KMCJIOTHI U COJIM 110 COCTABY;

* 0JIb30BATHCS JTAOOPATOPHBIM 00OPYAOBAHUEM M XUMUYECKOMN MOCYI0M;

* IPOBOJIUTHh HECIOKHBIE XHUMHYECKHUE OIBITHI U HAOMIOJCHUS 3a W3MEHEHUSMU CBOWCTB BEIIECTB B MPOIECCe HX
MIpEBpAIICHUI; COOTIOAATh MPaBUIa TEXHUKHU 0€3011aCHOCTH MPHU MPOBEACHUH HAOIIOIEHNUN U OTIBITOB;

* pa3IM4aTh HKCIEPUMEHTATBLHO KUCIOTHI U MIENOYH, MOJb3YSICh UHAUKATOPAMU; 0CO3HaBaTh HEOOXOAMMOCTh COOJIOICHUS
Mep 0€30MacHOCTH TP OOpAIIEHUH ¢ KUCIOTaMU | IIEeTI0YaMHU.

* pacKpbIBaTh CMBICI Iepuoanueckoro 3akona /1. 1. Menneneena;

* OMKUCHIBATh U XapaKTEPU30BaATh TAOIMYHYIO (OPMY MEPUOIUUECKON CUCTEMBI XUMHUYECKUX JIEMEHTOB;

* XapaKTEpHU30BaTh COCTAB ATOMHBIX SIAEP U PACIPEICIICHUE YUCIIA SJIEKTPOHOB I10 3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKHUX
3JIEMEHTOB MaJIbIX MEPHUOIOB EPUOJUUECKON CUCTEMBI, & TAKKE KaJUs U KaJIbIIUs;

® pa3jin4daTb BUAbI XUMHYECKOM CBSI3U: HOHHYIO, KOBAJICHTHYIO TOJIIPHYI0, KOBAJICHTHYIO HCIIOJIAPHYIO U MCTAJNIMYCCKYHO,



* n300paxkaTh JIEKTPOHHO-UOHHBIE (POPMYJIbI BELIECTB, 00PA30BAHHBIX XUMHUUECKIUMHU CBS3SIMU PA3HOTO BUA;

* BBIBJISITh 32aBUCHMOCTb CBOMCTB BELIECTB OT CTPOCHMS MX KPUCTAIUIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX,
METaNINYECKUX;

* XapaKTEepU30BaTh XUMUYECKUE FIEMEHTBI U UX COCIMHEHUS Ha OCHOBE MOJIOKEHHSI JIEMEHTOB B IEPUOIUYECKON CUCTEME U
OCOOEHHOCTEH CTPOEHHUS X aTOMOB;

* XapaKTEepU30BaTb HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYEHUE MEPUOJIMYECKOr0 3aKOHA U TEPUOJAMYECKON CHCTEMbI
xumudeckux 3nemeHToB [l. . MenneneeBa; * OOBACHIATh CYyTh XMMHUYECKHX HPOLECCOB M UX MPUHLUIHAAIBHOE OTJIMYHE OT
bu3NYecKux;

* Ha3bIBaTh MPU3HAKU U YCIIOBUS MPOTEKAHUSI XUMUYECKUX PEaKLIUN;

* YCTAHABIMBATh MPUHAAJICKHOCTh XUMHUYECKOW PEaKUUU K ONpPEeNeIEHHOMY THUIY IO OJHOMY M3 KIACCH(PUKALMOHHBIX
IPU3HAKOB: 1) 1O YUCIIy U COCTaBY UCXOAHBIX BEIIECTB U MPOJYKTOB PeaKIMH (peakUu COEANHEHNUS, Pa3I0KEHUs, 3aMEILICHUS
1 00MeHa); 2) 1O BBIAEICHUIO WIJIM MOTJIOIIEHHUIO TeTUIOTHI (PEaKIMU SK30TEPMHUUECKUE U IHAOTEPMUYECKHUE); 3) MO U3MEHEHHUIO
CTENICHEH OKHCIICHUSI XUMHUYECKUX DJIEMEHTOB (PEaKIMM OKUCIUTEIbHO-BOCCTAHOBUTEINBHEIE); 4) MO 0OpaTUMOCTH Ipoliecca
(peakiuu oOpaTUMbIe U HEOOpATUMEIE);

* COCTaBIISITh YPABHEHUS 3JEKTPOJMTUYECKON TUCCOLMAIIMM KUCIIOT, LIEJIOYEH, COJIeH; MOJHBIE M COKPAIEHHBIE MOHHBIC
ypaBHEHHUS peakuii oOOMeHa; ypaBHEHHsI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINIA;

* IPOTHO3UPOBATH MPOAYKTHl XUMUYECKUX peakuuid mo GopMysiam/Ha3BaHUSIM HMCXOJIHBIX BELIECTB; ONMPENENsATh UCXOHBIC
BeIECTBA 10 (hopMysIamM/Ha3BaHUSIM MTPOJIYKTOB PEaKLUu;

* COCTaBIISITh YPABHEHUS PEAKLMI, COOTBETCTBYIOUIUX IMOCIEAOBATEIBHOCTH («IEMOYKE») MPEBPALICHU HEOPraHMYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB;

* BBISIBJISITDH B ITPOLIECCC SKCIICPUMCHTA IPU3HAKHU, CBUACTCIIbCTBYOIIUC O ITPOTCKAHNHN XUMHUUYECKOMN pPCaKIuun,



* IPUTOTOBJISATH PACTBOPHI C ONPEACIEHHON MAaCCOBOM J0JIEW PACTBOPEHHOTO BEIIECTBA;

* ONPENETATh XapaKkTep Cpeapl BOAHBIX PACTBOPOB KHUCIIOT M LIEIOYEH 110 U3MEHEHHUIO OKPACKU UHIAUKATOPOB;

* IPOBOJUTH KAYECTBEHHBIE PEAKIIMHU, TOATBEPAKAAOIINE HAIMYHNE B BOAHBIX PACTBOPAX BELIECTB OTIEIbHBIX HOHOB

* ONPEIENATh MPUHAIICKHOCTH HEOPTAaHUUECKUX BEUIECTB K OJHOMY M3 M3YUYEHHBIX KIACCOB/TPYIIT: METAJIbl U HEMETAJLIbI,
OKCH/JIbl, OCHOBAHUs1, KUCJIOTHI, COJIH;

* COCTaBIISATh (DOPMYJIIBI BEIIECTB MO UX HA3BAHUSIM;

* ONPENEATh BAJICHTHOCTD U CTEIIEHb OKUCIIEHUS 2JIEMEHTOB B BEILIECTBAX;

* COCTaBIISATh (POPMYJIBI HEOPTaHUYECKUX COCIUHEHUMN IO BaJCHTHOCTSM W CTENEHSM OKHCJICHHUS DJEMEHTOB, a TaKkKe
3aps/laM MOHOB, YKa3aHHBIM B Ta0JIMIIE PACTBOPUMOCTH KHCIIOT, OCHOBAHUMI U COJIEH;

* 00BACHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3UUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEUIECTB (METANIOB U HEMETAJIJIOB)
Y UX BBICIIUX OKCHJIOB, 00pa30BaHHBIX JIEMEHTAMH BTOPOTO M TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOLIME XUMHUYECKHE CBOMCTBA, XapaKTEepPHBIE JJIsl TPYIII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3pIBaTh OOIME XMMHUYECKHE CBOMCTBA, XapaKTEpHbIC UISI KAXJIOTO0 M3 KIACCOB HEOPTaHWYECKUX BEIIECTB: KHCIIOT,
OCHOBAHUM, COJICH;

* IPUBOJIUTH MPUMEPHI PEAKIMH, MOATBEPKAAONIMX XUMHUUYECKUE CBOMCTBA HEOPraHWUYECKHUX BEIIECTB: OKCHJIOB, KHUCIOT,
OCHOBAHUM U COJICH;

* ONPEAETATh BEMIECTBO-OKUCIIUTEID U BEIIECTBO-BOCCTAHOBUTEID B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX;

* COCTaBJISATh OKUCIUTEIBHO-BOCCTAHOBUTENBHBIN OanaHc (151 U3yUYEHHbBIX PEaKIIUil) M0 MPeII0KeHHBIM CXeMaM PeaKIui;

* POBOJIUTH JIAOOPATOPHBIEC OTMBITHI, TOJATBEPKAAIONINE XUMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX

BEILIECTB;



Boinycknuk nonyuum 603M0MCHOCHIb HAYUUMbCA:

* 2PAMOMHO 0OPAWAMBCA C BEUYECMBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCMb COONIOOEHUS. NPABUTL IKOJIOSUYECKU 0e30NACH020 NOBEOeHUsl 8 OKDYicaioulel NpupooHoll
cpeoe;

* NOHUMAMb CMBICT U HEe0OX0O0UMOCHb COONOOeHUs NPEONUCAHULl, Npedndzaemvlx 8 UHCMPYKYUSAX NO UCNOTb308AHUIO
Jlekapcmas, cpedcmes OvimoBo Xumuu u op.;

* UCNONIL308AMb NPUOOPEMENHbIE KNI0Uesble KOMNEeMEHMHOCMU NPU  BbINOJHEHUU UCCAe008aAMeNbCKUX NPOEKMOo8 No
U3YYEHUIO CBOLICNE, CNOCOD08 NOJYUeHUs. U PACNO3HABAHUSL 8eUleCE;

* pazeueamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3YS CPeOCm8a YCMHOU U NUCbMEHHOU KOMMYHUKAYUU Npu
pabome ¢ mexkcmamu YueOHUKa u OONOIHUMENbHOU JIUMepamypou, CNpasoyHbIMU MadIuyamu, nNposasisims 20MOSHOCMb K
VBAJHCEHUIO UHOU MOYKU 3PEHUSL NPU 00CYICOEeHUU Pe3YTbMAnos8 blNOJIHEHHOU pabombl;

* 00BEeKMUBHO OYEHUBAMb UHDOPMAYUIO O BeWecmeax U XUMUYECKUX Npoyeccax, Kpumuyecku OmMHOCUMbCA K
ncegooHayyHOU UHGDOpMayuu, HeO0OPOCOBECMHOU peKlame, KACAroWelicsl UCNONb308AHUsL PA3IUYHBIX BEUieCS.

* 0CO3HABAMb 3HAUEHUE MeOPeMUUecKUX 3HaAHUL Ol NPAKMUYeCKoU 0esamenlbHOCMU 4el08eKd,

* ONUCHIBAMb U3YUEHHBIE 00BLEKMbL KAK CUCTNEMbl, NPUMEHSSA I02UKY CUCTEMHO20 AHAU3A;

* NPUMEHAMb 3HAHUSA O 3AKOHOMEPHOCMAX NePUOOUYECKOU CUCEeMbl XUMUYECKUX 21eMeHmos O O00bACHeHUs U
npeodsUOeHUs CBOLLCNE KOHKPEMHbBIX 8eUeCms,

* pazeueamv  UHQOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMEOM  YeryOlenus 3HAHul 00 UCmopuu CMAaHO8IeHUs
XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL, NePUOOULEeCKO20 3aKOHA KAK 00OHO20 U3 8ANCHEUUUX 3AKOHO8 NPUPOObL, d MAKHCe O
COBPEMEHHBIX OOCMUIICEHUSX HAYKU U MEXHUKU.

* cocmasiisinib MOJEK)JIAPHblE U NOJIHblE UOHHRbLE YPABHEHUA NO COKpClWéHHbZM UOHHbIM YDPABHEHUAM,



'npueodumb npumepbnl peam;uu”, I’ZOOWISGPOK@CZIOWMX cyulecmeosanue 63aumMoceAisu Meofcdy OCHOBHbIMU KllaccadMu

HeopcaHUu4eCcKux seulecme,

® NPOCHO3UPOBANTb PE3Y1bNldMbl 8030eliCmeus PaA3TUYHbIX gbaKmopoe HA USMEHEHUE CKopocmu XUMUYECKOU peaxkyuu,
® NPpOCHO3UPpOBANtb PE3Y1bMANlbl 6030€eLCMBUs Pa3iudHsvlx (j)akmopoe HA CMeWeHUe XUMUUECKO20 PABHOBECUAL.
® npocHo3upoeantb xumuueckKue ceolcmea 6ewecnt8 Ha OCHoBe Ux cocmasa u CnpoeHus,

®* NPpO2HO3UPO6ANb cnocobrHocmo geulecmea nNpoAsJiAntb OKUCIUMmMebHble UL 60CCMAHOBUMETIbHbLE ceotlicmea ¢ yltén/IOM

cmeneHell OKUCTEeHUs INIEMEHMO0E, 6xod;m;ux 6 e2o cocmae,

® 6bIA6TIAIMb CYUeCnBO8AHUE 2eHemuUYecKoll 83auUMOCBA3U Me:)fcdy eewecmeamu 6 pﬂdy npocmoe eeuiecmeo — OKCUO —

2UOPOKCUO — COJIb;
* 0P2aHU306b16aMb, NPOBOOUMb YUEHUYeCKUe MNPOeKmvl N0 UCCIe008AHUI0 CBOUCME Geuecms, UMEIWUX BaANCHOe

npakmu4ecKoe 3Haverue.

Onucanue y4yeOHO-METOAMYECKOT0 ¥ MATEPHAJbHO-TEXHUYECKOr0 olecreyeHust

Y4yeOHO — MeTOAHYECKOE Oo0ecIieueHue

1.IlpumepHast mporpaMma OCHOBHOTO 00111eT0 00pa3oBaHus 1Mo XUuMuu (0a30BbIM YPOBEHb);
2.ABtopckas nporpamma O.C.I'abpuensna, cootBeTcTBytomas @enepanbHomy ['ocynapcTBeHHOMY 00pa30BaTEIbHOMY
CTaHJApTy OCHOBHOTO 00111ero 00pa3oBaHus U NOMyIIeHHass MUHHCTEpCTBOM 00pa3oBaHus v Hayku Poccuiickoit denepanuu

(O.C.I'abpuensn [Iporpamma xypca xumuu i 8-9 kitaccoB o01ieodpazoBarenbHbix yupexaenuii / O.C.I'abpuensa. — M.

Hpoda, 2012r.).



3.I'abpuenan O. C., Ocmpoymos U. I'. HactonbHas kHura yuurtesns. Xumus. 9 k 1.: Meroaudeckoe nocodbue. — M.: [Ipoda,
2010r

4. Xumust. 9 k 11.: KoutposnbHbie 1 ipoBepouHbie padoThl K yueOuuky O. C. ['abpuensna «Xumus. 9 / O. C. IN'abpuensu, I1. H.
bepeskun, A. A. Ymakoa u np. — M.: [Ipoda, 2009r.

5.I'abpuenan O. C., Ocmpoymos U. I'. 3yqaem xumuro B 9 k 1. Jlunaktuyeckue Mmarepuansl. — M.: bauk mmroc, 2009r.

6.l abpuenan O. C., Awyrosa A. B. Pabouas terpans. 9 k 1. K yue6nuky O. C. ['abpuensna «Xumus. 9». — M.: JIpoda, 2012r.

1.I'abpuenan O. C., Bockoboiinukosa H. II. Xumus B Tectax, 3ajadax, yHpaxkHeHusx. 8— 9 ki.— M.: Ipoda, 2009r.

MarepuajibHO-TeXHH4YECKO0e o0ecreueHme:

Jlns oOydeHHMs ydJalmMxcsi OCHOBHOM IIKOJIBI B COOTBETCTBHM ¢ TpeOoBaHusMH DenepaibHOTO TOCYIapCTBEHHOTO
00pa3oBaTENBLHOIO  CTaHJIAapTa HEOOXOAWMa peanu3alus JIeATeIbHOCTHOrO mnoaxoda. JlesTenbHOCTHBIM moaxoa TpelOyer
MTOCTOSTHHOM OTOPHI Mpoliecca OOyYeHUsT XUMUU Ha JEMOHCTPALIMOHHBINA IKCIIEPUMEHT, MPAKTUYECKUE 3aHATUS U J1Ja0OpaTOpPHbIE
OTIBITHI, BBHITIOJIHSAEMbIE YydamuMmucsa. KaOWHeT XuMuM  OCHAIIEH KOMIUICKTOM JIEMOHCTPAIMOHHOTO M JIabOpaTOPHOIO

000pyIOBaHUs MO XUMHH JJIsl OCHOBHOM IIKOJIbI. B kaGuHeTe XMMUM OCYHIECTBISIIOTCS KAK ypOYHAs, TaK U BHEYPO4Hast HOpPMbI yueOHO-
BOCIIUTATEIbHON JAeATeabHOCTU ¢ yyamumucsa. OcHaieHue B 60bIel yacTu cooTBeTcTBYeT [lepeunto o6opynoBanus kabnHeTa XUMUHM U BKIHOYAET
pa3NUYHbIC TUIBI CPEICTB 00yueHus. bonblyio 4acTh 000pyI0BaHUS COCTABIIAIOT y4eOHO-TIpaKTHUYECKOe U yuyeOHO-1abopaTopHOe 000pyI0BaHKE, B
TOM 4YHCJI€ KOMIUIEKT HAaTypaJlbHBIX OOBEKTOB, MOJIENH, MPUOOPHI U MHCTPYMEHTHI Ul HPOBEAEHUS JIEMOHCTPAlMil M NMPaKTHUYECKUX 3aHATHH,

JIEMOHCTPAIIMOHHBIE TAOJUIIBI, BUICO, MEIMA OCHAIIICHHE.



B KOMIUIEKT TeXHUYECKUX M MH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX CPEACTB OOYyUEHHs BXOJAT: amlmaparypa Ajs 3aluceld U BOCIIPOU3BEICHUS
ayano- U BHUJCOMH(POPMALINU, KOMIIBIOTEDP, MYJIbTUMEANA MPOCKTOP, JOCKA C MHTEPAKTUBHOW MPUCTABKOW, KOJUICKIHS MEIHa-PEeCypcoB, BHIXOJ B

Hutepner.

Hcnonp30BaHuE 3JIEKTPOHHBIX CPEJICTB O0YyUEHUS IO3BOJISIOT:

® AKTUBU3UPOBATH JIEATEIBHOCTh OOYYAIOUINXCS, 10Jy4aTh 00JIee BEICOKHME KaueCTBEHHbIE PE3Y/bTaThl 00yUeHMS;
e 1pu noarotoBke k EI'D obecrneunBaTh caMOCTOATENIBHOCTD B OBJIA/IEHUH COJIEPKAHUEM Kypca .

e (opmuposats KT - KOMIIETEHTHOCTD, CIIOCOOCTBYIOIIYIO YCIEIIHOCTU B YU€OHON JESTENbHOCTH;

e (opmuposats YVY/I;

Hamypanvhvie 00vekmot

HatypanbHble 00BEKTHI, UCIOIb3yEMbIE B OOYYEHWU XUMHH, BKJIIOUYAIOT B C€Osl KOJUICKIIMM MHUHEPAJIOB U TOPHBIX MOPO/I,
METaJUIOB U CIJIAaBOB, MUHEPAIbHBIX YI0OpPEHUH, MIacTMAcC, KaydyKOB, BOJIOKOH U T. II.

O3HaKOMJICHHE YYalIuxcsi ¢ 00pa3liaMu HMCXOJHBIX BEHIECTB, MOJYMPOAYKTOB M TOTOBBIX HM3JIENUN IMO3BOJISIET TMOJIYYUTH

HarisiaHoC IIPCACTAaBJIICHUC 00 3THX MaTcpualiax, X BHCIIHCM BHUJIC, a TAKIKC O HCKOTOPBIX (I)HBH‘-I@CKI/IX CBOMCTBAX.

XumuuecKkue peakmuevt U Mamepuaivl
OOpaiieHne co MHOTMMHU BEIIECTBAMU TPEOYeT CTPOTOro COOJIOCHUS TPABWI TEXHUKH O€30MaCHOCTH, OCOOEHHO IpH
BBITIOJITHCHHH OIBITOB CAMUMH ydanmuMmucsa. Bce HeoOXoauMblie Mephl MPEAOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYFOIIMX

JOKYMCHTAX U MHCTPYKIHUAX.

Xumuueckasn nabopamophnasn nocyoa, annapamasl u RPUOOPL



XuMuyeckKas 1ocyia rnoapasaeisaercs Ha ABe IPYIIIbL: U1 BBIITOJIHEHUS ONBITOB YYAIMMUCA U JEMOHCTPALIMOHHBIX OIIBITOB.
[IpuOopsl, anmapaTel U YCTaHOBKH, HCIOJIb3YEMBIE HA YpPOKax XHMMHUH, HOJAPA3JEISAIOT Ha OCHOBE NPOTEKAIOUIMX B HUX

@HSHHGCKHX N XUMHWYCCKHUX .

Mooenu

OObeKTaMH MOJCITUPOBAHUS B XHMHH SBJSIOTCSI aTOMBI, MOJICKYJIBI, KPHUCTAJUIbI, 3aBOJCKHE ammaparbl, a TaKke
IPOUCXOAIINAE MPOLECCHI.

B npenonaBaHuy XUMHUM HMCHOJIB3YIOTCS MOJENIM KPUCTAJUIMYECKUX PEHIETOK anMmasa, rpadura, cepsl, docdopa, oxcuma
yraepona(1y), mnoBapeHHOW cosu, IbJa, MWoja, JKene3a, MU, MarHusg, HaOOphl MOJENe aTOMOB [Jisi COCTaBJICHUS
IAPOCTEPIKHEBBIX MOJIETIEH MOJIEKY.

Yueonwvie nocoous na neuammnoit ocnoge

B mporecce o0ydeHHST XUMHHM HUCHOJIB3YIOTCS CIEAYIOIMIME TaOIMUIbl MOCTOSHHOIO J3KcrnoHupoBanus: «llepuomnueckas
cucrema xumudeckux odnaeMmeHToB J[.M. MennaeneeBa», «Tabmuia pacTBOPUMOCTH KHCIOT, OCHOBaHHUHW U  COJICH»,
«DNEKTPOXUMHUUECKHUN PSiJ HAMPSHKEHUN METAIIIOB», «KpyroBOopoT BEMIECTB B IPUPOAE» U IP.

Jlns opraHu3anMd CaMOCTOSTENIBHOM pabOThl OOYYAIONIUMXCS HA YpOKax MCIOJB3YIOT Pa3HOOOpa3HbIC IUIAKTUYECKHE
MaTepualbl: TETpaau Ha MeYaTHOM OCHOBE WJIM OTJEJbHbIe pabouue JUCThl — HMHCTPYKIMU, KAPTOUYKHU C 3aJaHUSIMHU Pa3HOUN

CTCIICHU TPYAHOCTHU AJIA U3YUYCHHA HOBOI'O MaTCpHad, CAMOIIPOBCPKU U KOHTPOJIA 3HAHUM ydalquxcs.

Jnia obecriedenust 0€30MacHOro TpyAa KaOWHETe XUMUHU UMEETCS:
® TPOTHUBOIOKAPHBIA UHBEHTAPb
® anTeyKy ¢ HAOOPOM MEMKAMEHTOB U MEPEBI30UYHBIX CPEJICTB;

® MHCTPYKLMIO 110 IpaBHjIaM 0€30M1aCHOCTH TpyAa ISl 00y4aronuxcs



’KypHaJ perucTpali MHCTPYKTa)xa Mo MpaBujiaM 0€30NacHOCTH TPYa.

KasiengapHo-treMaTnueckoe IiiaHMpoOBaHNe YPOKOB XHUMMH B 9 Kiacce

COCTABJIEHO € Y4éTOM padoueil MPOrpaMMbl BOCIIUTAHMS
L.Ilpusneuenue 6HuManus WIKOIbHUKOE K UEHHOCHIHOMY ACHEKMY U3YUaAeMbiX HA YPOKAX AGIeHUIL;
2.Ucnonv3zoeanue 60CRUMAMENbHBIX 603MONCHOCHIEN COOEPHCAHUSA YUEOHO20 npeoMema;
3.IlIpumenenue na ypoKax uHmepaKmueHvix opm padomol yuawuxcs;
4. Hnuyuuposanue u no00epr HcKa Uccied08ameibCKoll 0eameabHOCIU WKOAbHUKOG.



IloypouHoe IuIaHUPOBAHUE

No Tema u THI Ypoka I[aTa Conepmafme Ypoka HJ’IaHI/IpyeMBIe PE3yJbTaThI
n/ IIpeameTHbIe Mertanpeamernbie Y'Y/ JINYHOCTHEI
I e YY1
BBeueHne. Oﬁlllaﬂ XapaKTCPUCTUKA XUMHYECCKHUX IJIEMECHTOB U XUMHUIECCKUX pealcum”l. HepnonnquKm‘i 3aKOH U nmepuoaniecKkass CucremMa
xumuueckux 3jeMeHToB .M. Menpaeneena. (104.)
1. | Xapakrepucruka Beoznerit uacrpykrax no OT u Tb. Hayuamcs: XapakTepu30BaTh PeryasiTuBHBIE: CTaBAT ydeOHBIE dopmupyroT
XapaKkTepuCTHKA XUMUIECKOTO XUMHUYECKHE IIEMEHTHI 1-3 —T0 3aJ1a9¥ Ha OCHOBE COOTHECECHHUS TOTO, OTBETCTBEHHOE
XUMHHCCKOTO 3JeMeHTa 1o nojoxkeHusto B [ICXD
JICMCHTA I10 HOJIOKCHIAIO B nepuo/a 1o ux nojoxenuto [ICXD | 4To yKe U3BECTHO U YCBOCHO OTHOIICHHUE K
3JICMCHTA Ha J.U. Menneneesa. 3
JIeMOHCTPALUA: MOJEIH ATOMOB J.1. Menneneena. YYalluMcCs, ¥ TOro, 4To €Ié YYECHHUIO
OCHOBaHHUU €ro CMOHCTD Ill 3 - Mozae OMO Honyyam eozmoorcnocms HEU3BECTHO
IMOJIOKCHHA B ICMCHTOB TO NepHOJIoB Hay4umsCs: ONUCHIBATh U3YUYCHHBIC Ilo3HaBaTeIbHBIE:CAMOCTOSTEIBHO
[Tepuoandeckoii 00BEKTHI KaK CUCTEMBI, IPUMEHSIS BBIICIISIOT U (POPMYIIUPYIOT
CHCTEME JIOTUKY CUCTEMHOT'O aHaJIu3a E?SHaBaTeHLHYK)HeHL®
OMMYHUKaTUBHbIE:(POPMYIUPYIOT
J1. 1. MeHnaeneeBa y PMYIHPY
cOOCTBEHHOE MHCHHE U MTO3HIIHIO,
3a/1al0T BONPOCHI, CTOSIT OHSATHBIE JUIS
napTHEpa MOHATHUS
2. | CBoiicTBa OKCUIOB, XuMHYECKHE CBOHCTBA OKCHJIOB, Hayuamcs: na3piBath 001IIC PeryasTuBHBIE: CTAaBAT YICOHYIO [posiBrsirtoT
KHUCJIOT, OCHOBAaHHUH U OCHOBAHHUH , KUCJIOT, COHEI/IVB CBCTC XUMHUYCCKHC CBOMCTBA KHUCJIOTHBIX, 3a7a4y, OpeaciIsIoT YCTOHYHUBBIU
o TCOPUH ICKTPOIUTUICCKOU OCHOBHBIX OKCHIOB, KHUCIIOT, MOCIIEZI0BATEILHOCTh IPOMEKYTOUHBIX | Y4eOHO —
COJICU B CBCTC TCOPUU _ . . .
. AucCcolHralM U OKACIICHNUA OCHOBAHUM U COJIEH C MO3UIUHU LIeJIEN C yUETOM KOHKPETHOI'O MO3HaBaTEIbHbI
SJICKTPOIUTHICCKON BOCTaHOBJICHHA TD/I; NpUBOAUTE TIPUMEPHI pE3yJIbTaTa, COCTABISIOT IIaH U it uHTEpEC K
JUCCOIMaly 1 peakiuii, MoTBEPHKAAOLINX aJNTOpPUTM JEHCTBUM HOBBIM
OKUCJICHUS - XUMHUYECKHE CBOMCTBA: OKCHUJIOB, Ilo3naBaTeabHbIE: criocobam
BOCCTAHORBJICHHS KHCJIOT, OCHOBaHU, cOJeil; CaMOCTOSITEIbHO BBIJICTISIOT peleHus 3aaa4
OTIPENIeNATH BEIIECTBO — OKUCIHUTENb | (hOPMYIHPYIOT IIO3HABATEIHHYIO IIETIb,
U BEIIECTBO —BOCCTAaHOBUTEIb B HCTIONB3YS OOIINE IPUEMBI PEIICHHS
OBP; 3aja4
Honyuam eo3moorcnocmeo KoMmyHukaTuBHble:
HAay4umucs: TPOrHO3UPOBATh KonTpons u onienka neictBuit
CMOCOOHOCTH BEIIECTBA MPOSBIIATH napTHepa
OKHUCITUTEIIbHbIE WU
BOCCTaHOBUTEIIbHbBIE CBOMCTBA C
YYETOM CTENEeHEN OKUCIICHUS
3JIEMEHTOB, BXOJISIIIUX B €r0 COCTaB
3. AM(I)OTepHBIe OKCHJIBI [TonsTHE O IEPEXOMHBIX 3JIEMEHTAX. Hayuamcs: xapaktepu3oBaTh PeryasituBHbIe: [IposiBnsiroT
¥ THAPOKCHIBI AmdoTtepHocTs. I'eneTudeckuii psn XUMUYECKHe CBOHCTBA aMpoTepHBIX | [I[pUHUMAIOT M COXPaHSIOT YIEOHYIO JoOporkenarens
IEPEXOAHOTO3TICMCHTA. OKCHUJO0B M THJAPOKCHJIOB, 3a7a4y, YYUTBIBAIOT BbIJICJICHHBIC HOCTB,0T3bIBYNB
Jlad.ombit: 1.ITonyuenne ruapokenaa HCHOJIb30BAaTh IPHU XapaKTEPUCTUKE YUTEJIEM OPUEHTUPHI IEHCTBHS B OCTb, KaK
- p p P y p p
[HMHKA 1 HCCIICOBAHNIE €TO CBOVCTB BEILIECTB MIOHATHE «aM(pOTEPHOCTEY», | HOBOM y4yeOHOM Marepuale B MOHUMAaHNE

IMMPOBOAUTD OIIBITHI,

COTPYAHUYIECCTBE C YUUTCIIEM

YYBCTB




MOATBCPKAAOINC XUMHUYCCKUC

ITo3HaBaTenabLHBIE:

JIpYTUXJtoaeit u

CBOHCTBA aM(OTEPHBIX OKCUIIOB U Crassit ¥ GOpMYJIUPYIOT MPOOIEMY COIEPEKUBAHUC
TUIPOKCHIOB; YpOKa, CaMOCTOSITENILHO CO3JAI0T UM
Honyuam eosmoacnocms ANTOPUTM AEATENBHOCTH MIPH PELICHUN
HAy4umucs: 0OCO3HABaTh 3HAYECHHE po0IIeMbI
TEOPETHYECKUX 3HAHUMN IS KomMmyHukaTuBHbIe:
MPaKTUYECKOH AeSATEIbHOCTH IIposBNAIOT aKTUBHOCTH BO
4eloBeKa B3aMMOJICIICTBHY [IJIsl PEILEHUS
[IO3HABATENIbHBIX U
KOMMYHHUKAaTHBHBIX 3a/1a4(3aJal0T
BOIPOCHI, (POPMYIUPYIOT CBOH
3aTpyIHEHUs, IPEAJIAraoT IOMOLLb B
COTPYTHUYECTBE)

4. [Tepuo TINYECKUI Crpykrypa I[ICX3 JI.. Menzneneena. Hayuamcsa: onuceiBaTh U PeryasituBHbIC: Ornpenensior
3aKOH U Ctpoenue atoma. PU3HIECKUI CMBICIT XapaKTepU30BaTh TaOJIMIHYIO [InanupytoT cBOU AeCTBUS B CBOIO JINYHYIO
I TOPAZIKOBOTO HOMEpA, HoMepa nepuoaa, | gopmy [ICXD .M. Menneneesa; COOTBETCTBUU C IIOCTaBICHHON MIO3ULUIO,

cpuoantcckas HOMEpa IpYIIbel XUMHIECKOT0 3JIEMCHTA | nepaTh YMO3AKIIOUEHUs O XapakTepe | 3afauei U yCIOBUSIMU €€ peanu3alil aJIEKBaTHYIO
cucrema B [ICXD LU Menneneesa. IIpmannbl | y3venenns cBOfCTB XMMHUECKIX nuddepeHupo
J. 1. MeHaeneeBa B MSMCHCHUS CBOUCTB XMMHIYCCKUX JJIEMEHTOB C YBEIMYeHHeM 3apanoB | Ilo3HaBaTeJIbHbIE: CTABAT BaHHYIO
CBETE YUeHHs 0 ;E?;EI;?(BHHFE;HC;:QH;Z?{I;D? ATOMHBIX s1€p. 1 GOPMYNHPYIOT HETH U TPOOIEMBI CaMOOILIEHKY
CTPOCHHH aTOMa norpymmax [ICX? JLH. Mereneesa, Tonyuam 603modicHocmb YPOKa; 0CO3HAHHO M IPOU3BOIBHO CBOI/IX6 YCIIEXOB
TleMONCTPAINS: pasHHHBIE (OPMBI HAYUUMbCS, TIPHMEHSTH 3HAHHS O CTPOSIT B YCTHOW U MUCbMEHHOW opMe | B yuebde
TaOJINIL IEPUOANIECKON CUCTEMBL. 3aKOHOMEPHOCTSIX NMEPUOANIECKOM .
Jlab.onbIT: 2.MozaenupoBaHue CHUCTEMBI XUMHYECKUX IJIEMEHTOB KommynHKaTHBHbIE: .
noctpoenus Ilepuoanueckoit cuctemsl | 11t OOBSICHEHUS U IIPEIBUACHUS Brajenue MOHOJIOTHICCKOH 1
J.W. MenneneeBa CBOWCTB KOHKPETHBIX BEIIECTB JIMAIIOTHHIECKOH popmamu petn
5. | Xumnueckas XuMudeckasi OpraHu3alysl )KUBOU U Hayuamcsa: xapakrepu3oBartb PeryasTuBHbIe: paboTaTh 10 IJIaHY, dopmMupoBaHue
OpraHM3aIMs KUBOH HEXUBOW IIPUPOJBL. XI/IMI/I‘IGCI‘(’I/II‘/’I XMMHUUYECKUH COCTAB KUBOU fJ’IeTKI/I; HCTIONB3YS CIEUAIBHO NOJO0paHHbIE | OTBETCTBEHHOTO
o COCTaB s1Ipa, MAHTUU U 36MHOM KOPBL. | COCTaB spa, MAHTUU 36MHOM KOpBI; | CPEACTBA. Y MEHHE OLIEHUTH CTEIIEHb OTHOLIECHHUS K
1 HEKUBOH TIPHPOJIBT XuMUUECKUe 2JEMEHTBI B KIETKaX Tonyuam eosmodicHocme ycIexa WM Heycrexa CBoer YUEHUIO
JKHMBBIX OpraHu3MoB. Makpo- u Hayuumuvcsi. OOBSICHATE MHUD C TOUKH | JIESITEIbHOCTH
MUKPOAJIEMEHTHL. 3peHHs] XUMUU Ilo3HaBaTenbHBIC: AaHATH3UPOBATH,
Jemoncrpanusi:Mopenb CTpoeHus CpaBHHMBaTh U 00001IaTh U3yUCHHBIC
3EMHOTO0 IIapa B MONEPEYHOM noHsATUs. CTPOUTH JOrHYECKOe
paspese paccyKAeHUe, BKIIIOYasi yCTaHOBJICHUE
IPUYMUHHO — CJIEJCTBEHHBIX CBS3EH.
[IpencTBnsaTs nHGOPMALHIO B BUE
pHUCYHKa
KoMMyHUKATHBHBIE:
OTcTanBaTh CBOIO TOUKY 3pEHUS,
IPUBOAUTH APTyMEHTHI, IOATBEPKAAS
uX (aKTamu
6. | Kimaccudukanus O06o01enne cBeJieHU 0 XuMudeckux | Hayuamcs: ycraHaBIMBaTH PeryasiTuBHbIe: Onpenensior




XUMHYECKHUX PEaKIUii peakuusx. Kinaccudukanms NPUHAJIE)KHOCTh XUMHYECKOH BeinBrraroT Bepcun pereHus BHYTPEHHIOIO
110 Pa3IIUYHBIM XMMHUUYECKHX PEaKLH 110 pa3InuHbBIM | Peakuuy K ONpeaeEHHOMY THITY 0 | HpOOJIeMbl, 0CO3HABATh KOHEYHBIH TIO3UIHIO
OCHOBaHHMSM: OJTHOMY M3 KIaCCH()UKAIIMOHHBIX pe3ynbTar o0ydJaromuxcs
OCHOBAHHMAM COCTaBY M YHCIY PEarupyromuX 1 MPU3HAKOB: 1) MO YHCITY U COCTaBY Ha ypOBHE
00pasyronmxcs BEIECTB, TEMIOBOMY | MCXOIHBIX BEIIECTB M NPOJYKTOB IMo3naBarenbHbIE: MOJIO>KUTETBHOT
¢ dexTy, peaxuu (peaKuy COeAHHEHS, BriOuparoT ocHOBaHUS M KPUTEPHH AJIS | O OTHOIICHHSA K
HaTpaBJICHUIO, I3MEHEHHIO CTETICHEH | pasJoKeHHs, 3aMeIeHNs 1 00MeHa); | KITacCU(pHUKAINN 00pa3oBaTeNBEHO
OKHUCIICHHS SJIEMEHTOB, 00Pa3yIOIIIX 2) M0 BBIICJICHHUIO FITH IIpeoOpa3oBeIBaTE HHPOPMALIHIO T3 My TIpoIieccy,
pearupylolue BemecTsa, hase, MOTJIOIICHHIO TETUIOTHI (peaKkuu OJTHOTO BUJIa B IPYrOM U BHIOMPATH U1l | MOHMUMAIOT
HCTIONIb30BaHHIO KaTaJIH3aTopa. 9K30TEPMHUUYECKHE U ce0s ynoOHyto popmy puxcariu HEO0OX0IUMMOCTh
JIa6. onbITHI: SHJOTEPMHUYECKHE); Tpe/ICTaBICHUS HHPOPMAIUU yUYEHUS
3. 3aMelneHne Keae3oM Meu B 3) Mo M3MEHEHHUIO CTENeHEeH
pactBope cyibdara meau (11) OKHUCJICHHUS XMMHUUYECKUX 3JIeMeHTOB | KoMMyHUKaTUBHBIE!
(peakuny OKHCINTENHHO- OTcranBaTh CBOIO TOUKY 3PEHUS,
BOCCTaHOBHTEIIHHBIE); MPUBOINTH aPTYMEHTHI, TOTBEPIKAAS
4) o oOpaTUMOCTH mporecca nx ¢axramu. Paznudates B ycTHOI peun
(peaxkunu oOpaTUMBIE U MHEHHE, 10Ka3aTeIbCTBA, THIIOTE3HI,
HEOOpaTHMEIE); TEOpHUH
Ionyuam 803M0IHCHOCMb HAYUUBCA:
COCTaBJIATh MOJIEKYJISIPHBIC 1
TMOJIHBIE NOHHBIC YPABHCHUS 11O
COKpal€HHbIM NOHHBIM
YPaBHEHUSIM.
7. | Ilonsarue o CKOpPOCTH ITonATHE O CKOPOCTH XUMHUYECKOU Hayuamcs: Ha3bpiBaTh (HaKkTOPHI, PeryasituBHbI€: [IposiBnsiroT
XAMIYeCKOL peakuuu. OakTOpsl, BAMSIOIINE HA BIIMSIOIINE HA CKOPOCTH CaMocTosITenbHO 00HAPY)KUBAIOT U YCTOWYUBBIN
CKOPOCTb XUMHYECKUX PEaKIHi. XUMHUYECKOH peakiiu 1 00bSICHITh bopMynHpyIOT pobemy. yueOHO —
peaxtnh JlemoHcTpanuu: UX BJIMSIHAE HA CKOPOCTh MIO3HABATENIbHBI
3aBHCHMOCTH CKOPOCTH XMUMHUYECKOH peakIii; Ha3bIBaTh IMo3HnaBarenbHbIE: it MHTEpEC K

XUMHUUYECKON peaKkIu OT MPUPOIbI
pearupyommx BeIecTB.
3aBUCUMOCTb CKOPOCTH XUMUYECKOU
peakiuu OT KOHIEHTpaIluU
pearupymooInux BEIIeCTB.
3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakuy OT TUIOMIAAN
COTPUKOCHOBEHHMSI pEarupyIOIINX
BEIIECTB («KHIIAIIUHN CIOW»).
3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peakuuu ot

TeMIIEpaTypbl pearupyronmx
BEILECTB.

Jlab. OnbITHI:

4. 3aBUCUMOCTb CKOPOCTH
XUMUYECKOW PEakIMu OT

Q)aKTOpBI, BJIMAKOIIUE Ha CMCIICHUC
XUMHUYCCKOI'0 paBHOBECHS.

Honyuam eosmodncnocmo
HAy4umucs: NPOrHO3UPOBATh
pe3yabTaThl BO3AEHCTBUA
pa3IUYIHbIX (aKTOPOB HA N3MEHEHHE
CKOPOCTH XUMUYECKOH peaKkuy;
IIPOrHO3UPOBATh PE3YNIbTAThI
BO3JICHCTBYSI Pa3IMYHbIX (pakTOpOB
Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS

BEBISBILTIOT IPUYUHBL ¥ CICICTBHS
siBiieHud. CTPOST JIOTUYECKHE
paccyXICHUs, YCTAHABIHBAIOT
MIPUYHUHHO — CJICJICTBEHHBIE CBSI3U

KoMMyHUKATHBHBIE:

YuuThIBalOT pa3Hble MHEHUS U
CTpEMSITCA K KOOPAUHALMM Pa3IMuHbIX
MO3ULUHI B COTPYAHUUYECTBE,
(GOpMYyIHPYIOT COOCTBEHHOE MHEHHE U
MO3ULIHIO

HOBBIM OOIIIMM
criocobam
petieHust 3a1a4




NIPUPOJIBI pearupyronX BemeCcTB Ha
IpuMepe B3aUMO/ICHCTBUH KUCIIOT C
MeTaJulaMu. 5. 3aBHCHMOCTh
CKOPOCTH XUMHIECKOH PEaKkIuu OT
KOHIICHTPAINH Pearupyomunx
BEIIECTB HA IIPHMeEpe
B3aUMOJIEHCTBUS LIMHKA C COJITHON
KHUCJIOTOH pa3InYHON KOHIIEHTPALUH.
6. 3aBUCUMOCTb CKOPOCTHU
XMMHUYECKOH peaky OT IIOIaI’
COIIPUKOCHOBEHHUS peariupyromunx
BEIIIECTB.

7.MonenupoBaHue «KUISALIETO CIOS.
8. 3aBHCHMOCTB CKOPOCTH
XMMHYECKOH peakiu OT
TEMIIEPaTyphl PEarupyrONINX BEIIECTB
Ha IIPUMeEpe B3aNMOJEHCTBUS OKCHIA
menu( I1) ¢ pactBopom cepHoit
KHCJIOTBI PA3IMYHON TeMIEepaTyphl

8. | Karamuzatopsr Karanuzatops! u katanus. Hayuamca: uctions3oBaTh npu PeryasiTuBHbIE: YcBoeHnue
WHruburopel. AHTHOKCHIAHTHI. XapaKTepUCTUKE IpeBpalieHUN VY4YUTHIBAIOT PaBWIIO B IUTAHUPOBAHUU | IIPABUI
JemMoHcTpanuu: BEIIIECTB IMOHATHS «KaTaJIu3aTopy, M KOHTpOJIE CrIoco0a perieH s, UHAWBUIYANbHO
I'oMoOreHHbIi U reTeporeHHbIN «MHTUOUTOP», «AHTUOKCUJIAHTBD», OCYULIECTBJISAIOT MIOIIArOBbIA KOHTPOJIb | IO U
Katanu3bl. epMeHTaTUBHBII MIPOBOIUTDH HECTIOKHBIE XUMHUECKHUE 6e30macHOTO
karanu3. UTHrubuposanue. OTIBITHI U HAOJIOIEHUS 32 Ilo3naBaTe/ibHBIE: MOBEJICHUS
Jlad.onbIThI: HU3MEHEHUSIMU CBOICTB CBOWUCTB CaMOCTOSITENILHO CO3Jat0T AJIFOPUTM BUC,
9. Paznoxxenue BEILIECTB B MPOIIECCE NPEBPAIICHNH, | JESITEIFHOCTUT IIPU PEIICHNH MTPOOIEM | YTrOKarommx
MEPOKCHIAa BOJOPOA € TOMOMLIBIO cobmonate npaswia Th n OT. Pa3NUYHOrO XapakTepa JKU3HU U
okcuaa mapradna (IV) u karanassl. Tonyuam eosmodicHocme KomMyHuKaTHBHBIE: 3JI0POBBIO
10. O6HapyeHHe KaTala3kl B Hayuumucs: TPaMOTHO oOpamartbess | JloroBapUBarOTCS O COBMECTHOM moaen
HEKOTOPBIX MHUIIEBHIX IPOAYKTAX. C BEIIECTBAMHU B ITOBCEIHEBHON JIESITETTBHOCTH, TIPUXOAT K 00IIeMy
11. IarubupoBanne B3aUMOJCHCTBUS | JKU3HU PELICHUIO, B TOM YHUCIIE U
KHCJIOT C METAJUIAMH YPOTPOITHHOM CTOJIKHOBEHHIO MHTEPECOB

9. | Ob6oO0uEeHue Hayuamcs: 006001mars 3HaHUS U PerynsiTuBHbIE:

CHUCTEMAaTU3aIU
3HAHHUHU II0 TEME
«BBenenue»

MPECTaBIATh KX CXEM, TaOmIuIl,
IIpE3CHTALUN

BHocSAT HEOOX0MMBIE KOPPEKTHBEI B
JIEHCTBUE TOCIIE €r0 3aBEpUICHMSI Ha
OCHOBE €r0 H yJeTa XapakTepa
C/ICNIaHHBIX OIIMOOK
Ilo3naBaTenbHbIe:

CtposT peueBoe BbICKa3bIBaHHE B
YCTHOW U THCbMEHHOH popme
KommykaTuBHBIE: KOHTPOIUPYIOT
JieiicTBUs TapTHEpa




10. KoutpoabHas KoHuTponb npeaMeTHbIX U Hayuamcsa: npuMeHATh nojlyueHHble | PeryasiTuBHbIe: OCYIECTBISIIOT Bripaxator
paGoraNel METaNnpeIMETHBIX YUeOHBIX NEHCTBUN | 3HAHMSA U C(OOPMUPOBAHHBIC YMCHHUS | TOIIATOBBIA M UTOTOBBIA KOHTPOJb IO | aJIcKBaTHOE
1o Teme « Beenenue. JUTS pelIeHns y4eOHBIX 3a1ad pe3ynbTary IMOHUMaHHE
110 TeMe OO01mmast XapaKTepUCTHKAa XUMHYECKUX Ilo3naBaTenbHbIE: IIPUYHH yCIexa
«Bpenenne» 3JIEMEHTOB ¥ XHMHYECKUX PEAKIIHii. CTpOSAT peueBOe BHICKA3BIBAHKE B U Heycrexa
[epronmdaeckuii 3aK0H 1 YCTHOH M MHCEMEHHOI popme yaeOHOI
[lepuoauueckas KomMmykaTuBHBIE: yUUTBIBAIOT eI TeIbHOCTH
cHUCTeMa XUMHUYECKUX JIEMEHTOB pa3Hble MHEHUS U CTPEMSATHCS K
A. 1. Menneneesa» KOOpJAUHALMY Pa3IUYHBIX IIO3ULUN B
COTPKYAHHYECTBE
Tema 1. Metamiabi(184.)
11. | ITomoxxenue ITonoxeHue MeTaIIOB B Hayuamcs: xapakrepu3oBaTtb PeryasituBHbIC: Ornpenensior
3IIEMEHTOB-METAIOB [Tepnoguueckoi cucrteme METaJIIBI 110 UX MOJOKEHUIO B [IpUHUMAIOT U COXPAHSIOT YYCOHYIO CBOIO JIMYHYIO
I o XMMHUYECKUX JIEMEHTOB [ICXD JI..Menneneena, 3a/1a4y, MJIAaHUPYIOT CBOU JEHCTBUS B TO3ULIHIO,
B Llepuonuteckon . . MenneneeBa. Metannuueckas OIUCHIBATh CTPOCHUE COOTBETCTBUH C MTOCTABJIECHHOM 3aja4eil 1 | aJIeKBaTHYIO
CUCTEME KPHCTAILTMYECKAS PEIICTKA 1 (usnyecKue CBOICTBA METAIIOB, | YCTIOBHAMHU €€ pean3alyi nuddepeHmpo
I[. H. MeHILeneeBa u METAJIIMYCCKasd XMMMYCCKas CBA3b. 00BSACHATH 3aBUCUMOCTh CBOMCTB | Ilo3HaBaTeIbHbBIE: BAaHHYIO
0COOEHHOCTH OOmrme pu3nveckre cBOHCTBa METaJJIOB OT UX TOJIOKEHUS Hcnone3yroT 3HaKOBO — CUMBOJIMYECKUE CaMOOLIEHKY
CTPOCHHS HX METAJIJIOB. 3 [ICXD J.U.Mennencena; cpencraa CBOUX yCIIEXOB
CruiaBbl, UX CBOMCTBA U 3HAYCHHUE. THonyuam eo3moorcnocmeo KommykaTuBHbIe: B yuebe
aToMoB. OU3NYECKUE
L JeMoHcTpanuu: Hay4umucs: IpOrHo3UpoOBaTh ApPryMEHTUPYIOT CBOIO MO3HULIHIO U
CBOMCTBA MCTAJUIOB. O0pa31ipl cIIaBoB CBOMCTBa HEM3YUEHHBIX KOOPJIUHHUPYIOT €€ ¢ MO3ULUHU TAPTHEPOB B
CruiaBbl 3JIEMEHTOB U UX COSIUHEHUI Ha COTPYIHUYECTBE
OCHOBE 3HaHUU O
MEPUOINYECKOM 3aKOHE.
12. | XuMHueckKue XUMUYECKUE CBOMCTBA METAJIOB Kak | Hayuamcs: onucelBaTh CBOMCTBA | PeryjsiTuBHbIE: DopmupyroT
CBOICTBA METALIOB BOCCTaHOBHTEJIEH, a TAK)KE B CBETE UX | BEIIECTB HA OCHOBE HabmoaeHuit | [locTaHoBKa yueOHOM 33724 HA OCHOBE YMEHHUS
TIOJIOKEHUS B DJIEKTPOXUMHUYECKOM 3a UX MpPEBpaIleHUsIMH, COOTHECEHHUSI TOTO, YTO U3BECTHO U WCIOJIb30BAaTh
pALYy HAPSDKEHUH METallIoB. JIEMOHCTPUPYEMBIMU YUUTENEM, | YCBOEHO , M TOTO, YTO €IlI€ HEU3BECTHO 3HAaHUA B OBITY
Jdemoncrpanun: B3aumonelicteue HCCJIEJIOBATH CBOMCTBA BEIIIECTB Ilo3naBaTejibHbBIE:
METAJIJIOB C HEMETaJJIaMH. B XO/I€ BBITIOJHEHUS BrIaBrkeHHe THITOTE3, MX 000CHOBAHHE,
JIa6. onbIThI: 12.B3anMoneiicTBue 11ab0paTOPHOTO OTIBITA, IENATh JI0Ka3aTeIbCTBO
pacTBOPOB KUCJIOT U COJIEH C BBIBOJIBI O 3aKOHOMEPHOCTAX
MeTalaMu CBOWCTB METaJIOB B epuojax 1 | KoMmmykaTuBHbIE:
rpynmnax. Y4aBcTBYyIOT B KOJUIEKTUBHOM
THonyuam 6o3moorcHocmy 0o0cyXIeHnn nmpooiieM, TIPOSIBIISIOT
Hay4umucs: TPOrHO3UPOBATH aKTUBHOCTh BO B3aWMOJEWCTBHM TSI
XUMUYECKHE CBOHCTBA penieHus KOMMYHHKaTUBHBIX u
HEU3YYCHHBIX DJIEMEHTOB B UX MMO3HABATENbHBIX 3a/1a4
COeIMHEHUH Ha OCHOBE 3HAHMIA O
MIEPHOINIECKOM 3aKOHE.
13. | MeTaibl B MIPUPO/IE. Mertamst B mpupoje. Oomue Hayuamcs: coctaBnsth PeryasituBHbIe: Tl'opnocts 3a

OO0mue

CII0CO0BI UX NOJIyuCHHUH.

YpaBHEHHS PEaKIHH , JIeKaINX B

VYuurteBaloT MpaBUJIO B IJIAaHUPOBAHUU U

poccuiickyro




CIIOCOOBI UX Jlad. onbITHI: OCHOBE TMOJIY4YEHHUsI METAILJIOB. KOHTpOJIE crioco0a IeiCTBHS HayKy
IOy 4eHHUS 13. O3HakomJieHue ¢ pyaamu xkene3a | Iloayuam o3moocnocmy Ilo3naBaTteibHBIC:
14. OxpammBaHie IUIAMEHH COJLSIMH Hay4umucs: NIPpUBOIUTh Hcnonp3yroT TOUCK HEOOXO MO
IIEJTOYHBIX METAJIJIOB IIpUMEPBl YPaBHEHUU PEaKIUil, WHPOPMALINH [T BHITIOHEHHS YIeOHBIX
JIEXKAINX B OCHOBE 3aJaHUl C NCTIOJIh30BaHUEM YICOHOI
TIPOMBIIIJICHHBIX CTIOCOO0B JIUTEPATYpPHI
MIOJIyYEHUS YyI'YHa U CTaJu. KommykaTuBHbIe:
YUUTBIBIOT pa3Hble MHEHUS U CTPEMSATHCS
K KOOpJIMHAIMH PA3IUYHbIX TTO3UIIHI B
COTPYIHUYECTBE
14. | Penienue pacyeTHBIX Pacuernble 3a1aun 10 ypaBHEHHUSAM Hayuamcsa: pematb pacueTHbIe PeryasituBHbIC: OgnajieHue
327134 C TIOHATUEM XUMHUUYECKHUX PeaKIUii, MPOTeKAIOIMUX | 3aJa4yu MO YPaBHEHHAM OuveHI/IBamT NPaBAILHOCTD BBITOMHEHHS HaBbIKaMH [
C Y4aCTHCM METAJJIOB U UX XUMHWYCCKUX pCaKluu, JCUCTBUA Ha YPOBHE aJICKBATHOU MMPpaKTUYCCKOU
maccosas 00 . o
COCANMHCHHUU MPOTCKAMUX C yHaCTUEM PETPOCHECKUBHON OLICHKHU ACATCIBbHOCTHU
661X00a NPOOYKMa METAJUIOB M UX COCIMHCHHA. Mo3naBaTeabHbIE:
Honyuam go3modcHocms Bribupator Haubomnee 3 peKTHBHEIC
Hay4umu s’ pemaTh crocoOBI penIeHus 3a1a4, KOHTPOIHPYIOT
OJIMMITHAIHBIC 3a1a49H. U OLIEHUBAIOT MIPOLIECCUU PE3YJIbTaT
JIeATeIIbHOCTH
KommykaTtuBHbIe:
KoHTpoaupyroT nelcTBHs apTHepa
15. | IlousaTue o KOPPO3HH Koppo3ust MeTamuioB u Crioco0bI Hayuamcsa: ucionp30BaTh Npu PeryasituBHbIC: Ymenue
METaI0B OopBOBI ¢ Hei XapaKTEPUCTUKE METAJUIOB U UX PaznmuaroT crioco0 U pe3ynbTaT AeHCTBUS | MHTETPUPOBAThH
coenvHeHUH MOHATUS «koppo3us | Ilo3HaBaTeabHbIE: MOJIyYEHHBIE
MCTAJIJIOB», «KXUMHUUYCCKas Bna,u'e}oT 06HII/IM MIPUEMOM PCIICHUA 3HAaHUA B
KOPPO3HUs», 3amaq MIPAKTUYECKHUX
«NEKTPOXUMHUYECKASI KommykaTuBHbIE: YCIOBUAX
KOPPO3Hs», HAXOIUTH CIIOCOOBI JloroBapuBaroTcsi 0 COBMECTHOM
3alIUTHI METAJUIOB OT KOPPO3HUH. | AEATEIFHOCTM, IPUXOIST K 00IIeMy
Honyuam eo3moorcnocmeo PELIeHHIO
Hay4umocs ;| IPUMEHSTh 3HAHUS
0 KOPPO3HH B KU3HHU.
16. | Illemo4HBIe METAJLIBI: OOm1ast XxapaKTepUCTHKA MIETOIHBIX Hayuamyuca: naBatb PeryasTuBHbIe: PasButue
obmas MeTaJuI0B. MeTalbl B IPUPOJE. XapaKTEPUCTHUKY IIETOYHBIM [InaHnupytoT cBOU JEUCTBUS B CBSI3U C 0CO3HaHHOTIO,
OO6mme crocoObl UX MOJTyYEHHSI. MeTaJjlaM TI0 WX MOJDKEHUIO B MTOCTABJICHHOW 3a/1a4eil U yCIOBUSIMU €€ YBaXHUTEIHLHOTO
XapaKkTCpUCTHKa CtpoeHue aTOMOB. [ICX5 JI..MenneneeBa penieHus u
;
[lemouHbIe METAIITBI — MPOCTHIC WCCIIeIOBATh CBOMCTBA Ilo3HaBaTeabHbBIE: noOporkenarens
BELIECTBA IIETOYHBIX METAIOB — KaK CraBat u GOpMyIHPYIOT HETH U HOT'O
IIPOCTHIX BEMICCTB. l'IpO6J'leMBI Ypoxka OTHOIIICHUS K
Honyuam eo3moorcnocmo KommykaTuBHblIe: IpyroMy
Hay4umucs: TpaMOTHO AJIeKBaTHO UCHOJIb3YIOT pEUYEBBIC yenoBeky. Ero
oOpamarbcs ¢ BemecTBaMH B cpenctBa s 3Q(HEKTUBHOTO PEIICHUS MHEHHIO,
MOBCETHEBHOM JKHU3HH. KOMMYHHUKATUBHBIX 3a7a4 CocoOHOCTH

BCCTHU nuaJior C




JPYTUMHA

JIIOABMHU
17. | Coennuenus Baxwneiinme coeTMHCHHS ETOYHBIX Hayuamcs: xapakrepu3oBatb PeryasituBHbIC:
IEJIOYHBIX METAJJIOB METaJUIOB — OKCHIBL, TUAPOKCHIAB M | (PM3HYECKUEC U XUMIYCCKHUE YuuThIBalOT MPABWIIO B INIAHUPOBAHUU U
COIH (XIIOPHIBI, KapOOHATEHI, CBOWCTBa OKCHJIOB H KOHTpOJIE criocoba penreHus
cynb(aThl, HUTPATH), UX CBOWCTBA U THUIPOKCUIOB IIENOYHBIX Ilo3naBaTenbHbIE:
NIPUMEHEHHUE B HAPOJHOM XO3SIIICTBE. | METAJUIOB, COCTaBIATh Hcnonp3yroT TOUCK He0OXO0aIMMOit
Kanwmifaere ymoOpeHwus. XUMUYECKHE YPABHEHHUS, WHPOPMALINH [T BHITIOTHEHHS YIeOHbBIX
JdeMoncTpauum: XapaKTepU3yIOIINE CBOMCTBA 3aJJaHUl C UCTIOJIH30BaHNEM YICOHOI
OO0pas3upl MIENTOYHBIX U HIETIOYHBIX METAJIOB, pelaTh JUTPATYPHI
1IeJI0YHO3EMENIBHBIX METaJIIOB. «LEMOYKM MPEeBpalCHUH. KommykaTuBHbI€:
B3aumMopeiicTBre HaTpHsl, TUTHUSA C Tonyuam eo3modicnocme VY4UTBIBAIOT pa3Hble MHEHUS U CTPEMSTCA
BOJOM. B3aumopeiicTBue HaTpus ¢ HAy4umucsi: COCTaBJIATh K KOOpJMHALUY Pa3IUYHbIX IO3ULUI B
KHCIOPOAOM «LEMOYKN MPEBPalCHUH. COTPYAHHUYECTBE
18. IllemouHO3eMeEIbHEIC O061as XapakTepPUCTHKA SIIEMEHTOB Hayuamoca. naBathb PeryasituBHbIC: PazButue
MeTaILIbI; 00mas 1aBHOM noAarpynnsl 11 rpynmnsl. XapaKTEPUCTUKY [InanupytoT cBOU AEUCTBUS B CBSI3U C OCO3HAHHOTO,
CrtpoeHue aTOMOB. LIEJIOYHO3EMENBHBIM MeTallJlaM [IOCTABJICHHOM 3a/la4yeil U yCIOBUSIMU €€ YBaXUTEIBHOTO
XApaKTCPpUCTHUKA
L{enoyHo3emenbHbIE o ux nosmkenuto B [ICXD pelieHus u
MeETaJlJIbl — MPOCTHIE BELIECTBA. J.M.Mengeneesa, Ilo3naBaTenbHbIE: J00poXxenaTens
XapaKTepU30BaTh COCTaB aTOMOB, | CTaBAT u GOPMYIHPYIOT HETH U HOTO
HCCIIEI0BaTh CBOMCTBA poOJIEeMEI ypoKa OTHOIIEHHUS K
HIETIOYHBIX METAIOB — KaK KommykaTuBHbIE! JIpyromy
MPOCTBHIX BELIECTB. AJIEeKBaTHO UCTIOJIB3YIOT PEUEBBIC yenoBeky. Ero
Tlonyuam eo3moorcnocmo cpeacTBa st 3QEKTUBHOTO pelIeHHs MHEHHIO,
Hay4umucsi: TPAMOTHO KOMMYHHKAaTHBHBIX 3a/1a4 CrocoOHOCTH
o0palarhbesi ¢ BelecTBaMy B BECTH JHAJIOT C
MTOBCEIHEBHOM KU3HH JIPYTUMH
19. | Coennuenus Baxueitue coenuHeHUs Hayuamcs: xapakrepu3oBatb PeryasituBHbI€: JIIOIbMHA
IET0YHO3EMENTbHbIX LIEJIOYHO3EMENbHBIX (huznveckne U XUMUYECKHE Y4YUTHIBAIOT NPAaBUIIO B IJIAHUPOBAHUU U
METAIIIOB METaJJIOB — OKCHJIbL, TUJIPOKCUIIBI U | CBOMCTBA OKCUAOB U KOHTpOJIE crioco0a penreHus

COITH (XJIOPHIBI, KapOOHATEHI,
HUTpATHI, Cyabdathl, pocdaTsr), Ux
CBOICTBA M IPUMEHECHHE B HAPOJHOM
XO3SMCTBE.

JdemoncTpanum:

BzanmoeicTBre KalbIks ¢ BOJOM.
BsaumoneiicTBue Maruus ¢
KHUCIIOPOJIOM.

JIa0. onbITHI:

15. B3anmopaeicTBre KajJbIUs C
Bogoi. 16. ITonyueHue ruapokcuia
KaJIbI[US U UCCIIEI0BAHKE ETO
CBOICTB

TUIPOKCUIOB
HIETI0YHO3EMENBHBIX METAILIOB,
COCTaBJISATh XUMHUYECKHUE
YPaBHEHHUSI, XapaKTEPU3yIOLIUE
CBOMCTBA LIENOYHbIX METAJIIOB,
pelmaTh «UEnoYKu»
[IPEBPALLEHUM.

Tonywam 6o3modxcrnocms
HAY4umuvcsi: COCTABIIATH
«UEMOYKM MPeBpaleHUN

ITo3naBaTeabHbBIE:

Hcnonp3yroT NOUCK HeOOX0IMMOit
WHPOPMALINH JUTS BHITIOJHEHHS YIeOHBIX
3aJJaHUi C HCIIOJIb30BaHUEM YUEeOHOI
JUTPATYPHI

KommykaTuBHbIE:

YYuTHIBaIOT pa3Hbie MHEHUS U CTPEMSITCSI
K KOOPJIUHAITUY PA3TUIHBIX TTO3UIIUH B
COTPYIHUYECTBE




20. | ATroMUHUY — Crpoenue aroma, (pusznuecKue u Hayuamuca: naBatb PeryasiTuBHbIC: DopMUPYIOT
T1ePEXOIHBIH XMMHYECKHE CBOWCTBA aJIOMUHHUSA KaK | XapaKTepUCTUKY amoMuHus no | [Imanupyror CBOM JeHCTBHS HHTEpecC K
MIPOCTOTO BELIECTBA ero nowkeruto B [ICXD MOCTaBJIICHHOH 3a7a4ell ¥ yCIOBUSIMH €€ KOHKPETHOMY
aneMenT. Pu3nueckue
JI.1.Menneneena, pelLIeH s, OLIEHUBAIOT NIPaBUIBHOCTh XUMHUYECKOMY
1 XUMHYECKUE XapaKTepU30BaTh COCTAB aTOMA, | BBIMOJTHEHHS JEHCTBHSA 3JIEMEHTY
CBOUCTBA aJIIOMUHUS. xapaxTepn3oBath pusnueckue 1 | Ilo3HaBaTeabHBIE:
[Monyuyenue u XMMHUYECKHE CBOICTBA CaMOCTOSITENIbHO BBIACISIOT U
IPUMECHEHHE AITIOMHHUS, 065;10“H;m> (GOpMyIHPYIOT TO3HABATENBHYIO IIETb,
3aBUCHMOCTH CBOMCTB aJIIOMHHHSI | HCIIOJIB3YIOT OOLIHE TIPHEMBI PEILICHUS
AJIFOMHUHUA
oT ero nonoxenus B [ICXD 3aja4
J.U.MenneneeBa, 00bSICHAT KommykaTuBHbIe:
MPUYUHBI XUMUYECKOH JlommyckaroT BO3MOXHOCTbD Pa3JIMYHbIX
MHEPTHOCTH aMIOMUHUS. TOYEK 3pPEHUS, B TOM YHCIIE HE
Ionyuam eosmoocHocms COBITAJIAFONINX € MX cOOCTBEHHOH. 1
HAy4UmMbCsi: TPaMOTHO OPHEHTHPYIOTCS Ha TIO3UIMIO TApTHEPaA B
o0paImaThest ¢ BEIEeCTBaMH B OOIIEHNN W B3aWMOICHCTBHU
MIOBCETHEBHON JKU3HH
21. | Coenuuenus CoennHeHNS aTIOMUHUSI — Hayuamca: xapakTepu3oBaTh PeryasTuBHbIe: DOopMHPYIOT
ATFOMMHMS — OKCHJL 1 THAPOKCHI, HX am(poTepHbINA (bmfmecxﬂe U XUMHYECKHE Y4YnTHIBAIOT NIPABIIIO B TUNIAHUPOBAHUH 1 yMeHHe
xapakrtep. Baxueiimue conu CBOICTBA OKCHJIAa ¥ THAPOKCHIA | KOHTPOJIE CIIoco0a perIeH s HUHTETPHPOBATh
OKCHUA U THAPOKCHU,
3 ATIOMUHHUSL. AIIOMUHUS, COCTaBIATh Ilo3naBaTenbHbIE: MOJIy4YCHHBIE
1X aM(OTepHBbIii IpuMenenue aTIOMUHKS U €ETO XUMHUYECKHUE YPABHEHUS, K Crionb3yIoT OUCK HEOOXO0IUMOM 3HaHUS B
XapakTep. COCIMHEHUN. XapaKTepU3yoUe CBOUCTBA nH(opManuK 115 BBIMOTHEHUS y4eOHBIX IPKTHYCCKYIO
JIa6. onbITHI: AIIOMUHUS, PeIIaTh «IETOYKI» | 3aJaHUi C UCIOIb30BaHUEM yUeOHOH SKU3HD
17.llonyueHnue IPEBPALLEHUM. JIUTPATyphl
THIPOKCHIA AIFOMUHUS U IHonyuam eozmoorcnocms KommykaTuBHbIe:
nccie0BaHne HAYYUMbCs: COCTABIIATH KoHTponmpyoT neicTBue naptHepa
€ro CBOMCTB. «UETIOYKI» NpEeBpaIleHUI
22. IpakTnyeckas OcyIecTBaeHUE ETOYKH Hayuamcs: obpamathes ¢ PeryasituBHbIe: PazBurtue
padora Nel XUMHUYECKHX nmabopaTopHbIM 000pyaoBaHueM | OCYIIECTBIAIOT MOUIATOBBIM KOHTPOJb M0 | KOMMYHHUKATHB
IIpeBpaleHIH U HarpeBaTeIbHBIMH IPHOOpamMu e3yJIbTaT HOTO
OcymiecTBieHne PeBp P PoOP pesy y
B COOTBETCTBHH C NPaBUJIAMH KOMIIOHEHTa B
[CIMOYKHA XMMHUYCCKUX TEXHHUKH 0€30ITacHOCTH, IMo3HaBaTeNbHbIE: 00IIeHNN 1
MpeBpalieHuU OIUCHIBATH XUMUYECKHI Brnaneror o0muM npremMom penieHust COTPYAHUYECTBE
SKCHEPUMEHT C MIOMOMIBIO A3bIKA | 3ajau co
XUMHMHU, JIENaTh BEIBOJIBI IO KommykaTuBHbI€: CBEPCTHUKAMHU U
pe3yabTaTaM dKCIEPUMEHTA. VY4UTBIBAIOT pa3HbIE MHEHUS U CTPEMSATCS | YUUTENIMU

THonyuam eo3modicHocme
HAy4umucs: 0CO3HABATh
HEO0XOIMMOCTE COOIIOIEHUS
npaBui b u OT gns coxpaneHus
3/I0POBBSI OKPY’KAIOIIHX.

K KOOpAMHAIIUY Pa3IHUHBIX TO3ULUN B
COTPYIHUYECTBE




23. | Keie3zo — diieMeHT Pacnonoxxenue xenesa B [ICX31.H. Hayuamyuca: naBathb PerynsiTuBHbIE: DopMuUpyIOT
VI Irpyrims: Menieneesa u CTpoeHUE €ro aroma. XapaKTepUCTUKY kene3a 1o ero | Ilmanupyror CBOH neﬁ(iTBI/m c HHTEpecC K
609HO DuznvecKre 1 XUMHUYECKHE CBOMCTBA nopkeHuto B [ICXO IIOCTaBJICHHOM 3aJ1a4€H U YCIIOBUSIMHU €€ KOHKPETHOMY
o JKeJie3a — MPOCTOro BCIICCTBA JI.1.Menneneena, pelLIeH s, OLIEHUBAIOT NIPaBUIBHOCTh XUMHUYECKOMY
ITOATPYIIBL. XapaKTepU30BaTh COCTAB aTOMa, | BBINOIHEHHUS AeiCTBUS 3JIEMEHTY
®dusznyeckue u XapaKTepu30BaTh (PU3NIECKUE U Ilo3naBartenbHbIE:
XUMHAYECKHUE XUMHYECKIE CBOWCTBA JKele3a, CaMOCTOSITETBHO BBIICISIOT U
CBOICTBA Keesa. OOBSCHATH 3aBUCHMOCTD CBOHCTB | (POPMYIHPYIOT IIO3HABATEIHHYIO IIETIb,
JKeJle3a OT ero MOJIOXKEHHUS B UCTIONIB3YIOT OOIINE MTPUEMBI PELICHUS
Haxoxnenue B
[ICXD JI..Menneneena, 3amaqy
HIpUPOAC. HCCIIEI0BAThL CBONCTBA Xkene3a B | KoMMykaTuBHbBIE:
XO/JI€ BBITIOJIHEHUS JlomyckaroT BOBMOKHOCTh Pa3InUHbIX
71a00paTOPHOTO OTBITA, TOYEK 3pPEHUS, B TOM YHCIIE HE
OTIMCBHIBATh XUMIYCCKUI COBIIAJAIOIIUX C X coOCcTBeHHON. U
SKCIICPUMEHT. OPUEHTUPYIOTCS Ha TIO3UIIHIO MapTHEpa B
Honyuam eo3mosicHocms OOIICHNN W B3aUMOACHCTBUH
Hay4umucsi: TPAMOTHO
oOpamarbcs ¢ BemecTBaMH B
MTOBCEIHEBHOM KU3HH
24. | CoenuHeHus xKeyesa I'enernyeckue psabl Fe’'n Fe** Hayuamcs: xapakrepu3oBaTthb PerynsituBHblie: PasButue
+2.+3 ux Baxmneiimue conu xene3a. 3HaueHne | GU3MYECKUE U XHUMHUYECKHE VY4YUTHIBAIOT NPABIIIO B INIAHUPOBAHUU U OCO3HAHHOTO,
xKesesa CBOMCTBa OKCHIOB U KOHTpOJIE crioco0a pereHus YBaXKUTEIHHOTO
Ka4€CTBCHHOC -
U eT0 COCTUHEHUI I IPUPOIBI U THIPOKCHUIOB JKeJle3a, Ilo3naBaTenbHbIE: u
OIIpEeACICHMC. HapOJHOTO XO35HCTBA. COCTABJIATH XUMHUYECKHE Hcnons3yoT HOMCK HE0OX0IMMOM J0OpOKeEIaTeND
I'enernueckue psabl JdeMoHcTpanuu. YPaBHEHHUSI, XapaKTEPU3yOLIUE nHGOPMALINH JUTS BBITIOJIHEHHS YUeOHBIX HOTO
Fe +2 u Fe +3_ BzaumoseiicTBrEe METAJITIOB C CBOICTBA COETMHEHHI XKee3a, 3aJlaHu¥ C UCIIOJIb30BaHUEM y4eOHOM OTHOIIEHUS K
HemeTtaiamu. [loxydeHne MIPOBOIUTH Ka4eCTBEHHEIC JTUTPATYpPhI IPYTOMY
ruapokcuaoB xenesa (1) u (I10). peaKuy, NOATBEPKAAIOIINE KommykaTtuBHbIe: yenoBeky. Ero
Jlad. onbITHI: HaJIM4He B BOJHBIX PacTBOpax VYYUTHIBAIOT pa3HbIC MHEHHUS U CTPEMATCS | MHEHHUIO,
18. BzaumoeiicTBUE xKene3a C KaTHOHOB JXelle3a, pelaTh K KOOPJAWHAIINY Pa3IUIHBIX TO3UIIHHA B CcrocoOHOCTH
COJISTHON KUCIIOTOM. «IETIOYKW MPEBPAICHHN. COTPYAHUYECTBE BECTH JHAJIOT C
19. Tony4yenue ruapokcuioB xene3a | Ioayuyam 6o3mosicHocmo JIPYTUMHU
(1) u (II1) 1 u3y4yeHwne ux CBOWCTB. HAYuUmMbCsi: COCTABIISTh JIIOIBMU
«LIETI0YKW» NIPEBPALLEHUH,
COCTaBIIATH MOJIEKYISPHEIE U
MOJIHBIE NOHHBIE YPaBHEHUS TI0
COKpaIIeHHBIM HOHHBIM
YpaBHEHHSIM
25. IMpakTHYeckan [TonydeHue u cBoCTBA COETMHEHUIT Hayuamcs: obpamatbes ¢ PerynsituBHble: OBnageHue
padora Ne2 METaJUIOB nabopaTopHbIM 000pynoBaHueM | OCYIIECTBIISIOT NOIIATOBEIA KOHTPOIb 10 HABBIKAMH JIJIS
W HarpeBaTEeIbHBIMU MPHOOpPAMH | PE3YIIbTaTy MPaKTHIECCKOH
[Tonyuyenue u
B COOTBETCTBHH C IPaBUIIAMH JIESITeITBHOCTH

CBOMCTBA COEIUHEHUN
METAJJIOB

TCXHUKH 6630HaCHOCTI/I,
OITMCHIBATh XNUMHUYCCKUI

ITo3naBaTenbHbBIE:
CTposIT peueBoe BbICKa3bIBaHUE B YCTHON




9KCIICPUMEHT C MIOMOIIBIO S3bIKa | W MHCHMEHHOM (hopme

XUMUH, JeJIaTh BHIBOJIBI 110 KommykaTuBHbI€:

pe3ysbTaTaM 3KCIEPUMEHTA. YUuTHIBaIOT pa3Hble MHEHUS U CTPEMSTCS
Ionyuam eo3moorcnocmeo K KOOpJIMHAIMK Pa3INYHbIX NO3ULUI B
Hay4umucs: 0OCO3HABATh COTPYIHUYECTBE

HEOOXOIUMOCTE COOJTIOIEHUS

npaBui b u OT ams coxpaneHus

30pPOBbsI OKPYKAIOIIHX.

20. IpakTnyeckas Pewenne skcriepuMeHTaIbHBIX Hayuamca: obpamatbcs ¢ PerynsatuBHbie: OBnaneHne
paGora Ne3 3a/1a4 Ha paclo3HaBaHUe U nabopaTopHbIM 000py0oBaHueM | OCYIIECTBIISIOT HMOIIATOBEIA KOHTPOJIb IO HaBBIKaMU JIJIs
P MOJIyY€HHE COCTUHEHUI METaJIOB W HarpeBaTeIbHBIMHU MPHOOpPAMK | PE3YJIbTATy MPaKTUUECKOH

CIICHHUC B COOTBETCTBUU C MPaBUIAMHU JIeATENbHOCTH
OKCHCPUMCHTAIIbHBIX TEXHHKH 0€30MacHOCTH, IMo3HaBaTenbHbIE:
3aJa4 Ha OIUCHIBATh XUMUYECKUN [IpoBoAT cpaBHEHUE U KIaCCUDHUKAIIHIO
pacro3HaBaHUE 9KCIIEPUMEHT C MOMOUIBIO SI3bIKA | 10 3aJaHHBIM KPUTEPUSIM
TOJTydeHHE XUMUH, JENaTh BBIBOJIBI 110 KommykaTtuBHbIe:
. €3yJIbTaTaM HKCIEPUMEHTA.
Tonam aososonms | aciormmm s promam
MCETALIOB HAy4umucs: 0CO3HABATh
CUTyaluAX

HEOOXOIUMOCTE COOJTIOIEHUS

npaBui b u OT ans coxpaneHus

CBOETO 3/I0POBBSl H

OKPYXKAIOIIHX.

27. | O0o01IIEeHne 3HAaHUI Hayuamca: 0600maTs 3HaHUS 1 | PeryJsiTuBHbIE: Bripaxator

o Teme «MeTaLIs» MPECTaBIATh KX CXeM, TabmuIl, BHOCSAT HEOOXOJUMbIC KOPPEKTHBHI B aJICKBAaTHOE

Mpe3eHTAIHHI JIEHCTBUE TIOCIIE €r0 3aBepIICHHs Ha MMOHNMAaHUE

OCHOBE €r0 W y4eTa xapakTepa CACJIaHHbIX | MPUYUH ycIexa
omuboK U Heycrexa
I[lo3naBatenbHbIe: yueOHOH
CtposT pedyeBoe BbICKa3blBAaHUE B YCTHOH | JESTEILHOCTH
U IHCEMEHHOH hopme
KomMmykaTuBHBIE: KOHTPOJIUPYIOT
JICHCTBUS IapTHEPA

28. KOHTpO JIbHA KoHTponb npeaMeTHBIX U Hayuamcsa: npuMeHsTh PeryasituBHbIe: [IposiBnsiroT
paﬁoTa Ne2 MeTanpeIMEeTHBIX YIeOHBIX IEHCTBUI | TONydeHHBIE 3HAHUSA 1 OCyIIEeCTBISIFOT UTOTOBBIA U ITONIArOBBII OTBETCTBEHHO-
110 TeMe «MeTaIby 1o TeMe «MeTajuibIy) chopMHUpOBaHHBIE YMEHUS IS KOHTpPOJIb 110 pe3yJIbTaTy CTb 3a

penieHus yaeOHbIX 3a1a4 Ilo3HaBaTeabHbBIE: pe3yIBTATHI
CTposIT pedeBoe BbICKa3bIBAaHKE B YCTHON
Y TUCHbMEHHOU (hopme
KoMmykaTuBHBIE: KOHTPOJIUPYIOT
JIEHCTBUS IapTHEpa
Tema 3. Hemeramibi(284.)
29. | OO0was OO0m1as xapakTepUCTHKa HEMETAJIOB: ‘ Hayuamca: naBatb onpeneneHus | PeryasituBHbie: dopmupoBaHue




XapaKTEPUCTHKA
HEMETaJlIOB

nosioxxenue B [lepuognueckoit
CHCTEME XUMHMUECKUX DJIEMEHTOB
. 1. MenpeneeBa, 0COOCHHOCTH
CTPOCHUS aTOMOB,
ANEeKTpoOoTpHIaTeIbHOCTE (D0) Kak
Mepa «HEMETATUTHIHOCTIY, psag D0.

[IOHSTUSAM
«3JICKTPOOTPHUIIATEIEHOCTE) «
AIUTOTPOIIHS» XapaKTePU30BaTh
HEMETAJLIBI 110 UX IOJ0KEHHUIO B
[ICXD .. Menaeneena,
OIUCHIBATH CTPOCHHE

ITnanupytoT cBOM A€HCTBUS B CBSI3U C
IIOCTABJICHHOM 3a/1a4eil U yCIOBUSIMU
€¢ PELICHUS

Ilo3naBartenbHbIe:

CraBaT u GOpMYIHPYIOT HETH U
poOJIeMBI ypoKa

TOTOBHOCTH U
CIIOCOOHOCTH K
00y4JeHHIo
CaMOpPa3BUTHIO U
camMo00pa30BaHMIO HA
OCHOBE MOTHBAIIMH K

Kpucrannmuueckoe cTpoeHne (u3mUuEeCcKre CBOMCTBA KommykaTuBHbIe: 00y4eHHIO U
HEMETAJIJIOB — MPOCTHIX HEMETAJLJIOB, OOBSICHATD AJIEeKBaTHO UCHOJIb3YIOT PEUEBBIE TI03HAHUIO
BemecTB. Amotponus. uzndeckue 3aBUCUMOCTb CBOWCTB cpenctea st 3G HeKTUBHOTO
CBOICTBAa HEMETAJJIOB. HEMETAJIJIOB OT UX TOJIOKECHUS pelIeHrss KOMMYHUKATUBHBIX 33724
OTHOCUTEIBHOCTD MOHATHH «MeTany | [ICXD
U «HEMETAILI» J.M1.MeHneneeBa;coCTaBIsATh
Ha3BaHUA COCIUHEHUI
HEMETaJUIOB 1o (hopMyJie u
(hopMyn 10 HA3BaHUIO, HAYJATCS
JlaBaTh ONpEACICHUS
«AIUIOTPOIUS», «AJJIOTPOITHbIE
MOTU(DHUKAIIAN.
Honyuam eo3moorcnocmeo
Hayyumbcs: IPOrHO3UPOBATh
CBOMCTBA HEU3YUYCHHBIX
3JIEMEHTOB U UX COCIUHEHUN Ha
OCHOBE 3HaHUU O
MIepUOINYECKOM 3aKOHE
30. | OOwmue XxUMHUYECKHE OO61re XMMHYECKHE CBOMCTBA Hayuamcs: xapakrepu3oBatb PeryasituBHbIe: PasBuBatot
CBOICTBA HEMETAJIJIOB CTPOCHHE HEMETAUIOB, 00IIHe [TocTanoBka y4ueOHOI 3a1a4n HA OCO3HAHHOE
XAMUYCCKHE CBOMCTBA OCHOBE COOTHECEHHS TOTO, YTO OTHOIIICHHE K CBOMIM
HEMCTAJJIIOB.
HEMETAJIJIOB, OIKCHIBATH OOIIIKE M3BECTHO M YCBOEHO , U TOT0, YTO COOCTBEHHBIM
Hemeraser B XAMUYCCKHE CBOMCTBA ellle HEU3BECTHO MOCTYIIKaM
Ipupoaec u CIIOCOOBI HEMETAJIJIOB C MOMOILBIO A3bIKA IlosnaBarenbHbIe:
WX TOJTyYEHUS XUMUH, COCTABIIATh YPaBHEHUS BrigsmkeHue rurores, ux
XUMHUUYECKHUX PEaKIni, 000CHOBaHHE, JI0KA3aTEIBCTBO
XapaKTePU3YIOIINX XUMUIECKUE
CBOICTBA HEMETAJJIOB X KomMmykaTuBHbIE:
COETMHEHU U Y4aBCTBYIOT B KOJIJIEKTUBHOM
Tonyuam 6o3modzcrHocmo 00cyXIeHUH TPOOIIEM, IPOSIBIISIOT
Hayyumscs: TPOrHO3UPOBATH aKTUBHOCTB BO B3aMMOJICHCTBUU IS
CBOMCTBa HEU3YUYEHHBIX pelIeHNs KOMMYHUKATUBHBIX U
3JIEMEHTOB U WX COCIMHECHHI Ha MMO3HABATENBHBIX 33/1a4
OCHOBE 3HaHHI O
MIEPUOIMYECKOM 3aKOHE
31. Bonopon [Tonoxenue Bogopoaa B Hayuamcs: xapakrepu3oBaTb PerynsituBHble: DopMUpYyIOT
[lepuoauueckoii cucreme BOJOPO/I TI0 €0 MOJOKEHUIO B PasmiuaroT crioco® u pe3ynbTar KOMMYHUKATHUBHBII

XUMHNYCCKUX 3JICMCHTOB

I[ICXD [..U.Menpaencena,

NeHCTBHS

KOMIIOHCHT B




. U. Menneneesa. CtpoeHue aroma
u MoJekyisl. Dusnueckue u
XHMHYECKHEe CBOHCTBA BOJOPO/A, €ro
HOJTy4eHHEe U IPUMEHCHHE.

JIa6. onbITHI:

20. IToyuenue

U PacIo3HaBaHUE BOAOPOAA

XapaKTepU30BaTh CTPOCHHE
aToMa BOJI0pOJia, OOBSICHATH €ro
BO3MOJKHBIE CTENICHH OKHCJICHMS,
XapaKTepu30BaTh

(hmznIecKue U XUMHIECKIEe
CBOWCTBa BOAOPOAA, OOBSCHATH
3aBHCHMOCTH CBOICTB BOJIOpO/IA
oT mmosoxenus ero B [ICXD
J.1.MeHnneneeBa, ONuChIBaTh
nabopaTopHbIe U
MPOMBIIIICHHBIC CIIOCOOBI
MOJIyYEHHUsI BOJAOPOJA .
THonyuam eo3moocnocmo
Hayuumucsi: OOBSICHATD
JIBOMICTBEHHOE ITOJI0KEHNE
Bogopoza B I[ICXD
J.M.MenneneeBa, rpaMOTHO
oOpamarbcs ¢ BemecTBaMH B
MMOBCEAHEBHOM KU3HU

Ilo3naBaTenbHbIE:

Brianeror o0muM npuemMom peteHust
3amadq

KommykaTuBHbIe:
JloroBapuBaroTCsi 0 COBMECTHOM
JIESATEILHOCTH TI0JL PyKOBOZCTBOM
YIUTEIS

OO0IEeHNH U
COTPYJHUYECTBE CO
CBEPCTHUKAMH B
nporecce
o0Opa3zoBaTenpHON
JeATeIEHOCTH

32.

Bonxa

Crpoenue mosnekyinsl. Bonoponnas
XUMHUYECKas CBI3b. PU3NUCCKUE
CBOIicTBa BOJbI. AHOMAJIMY CBOWCTB
Boabl. ['uapoduibHbIe U
ruapodoOHbIE BelecTBa.
XUMHYECKHE CBOMCTBA BOJIBI.
KpyroBopoT BozibI B IPUPOE.
Bonoouncrka. Aspauus BOIbI.
BrrtoBeie pmieTpel. MuHEpanbHBIE
BOJBI. JIMCTHIDIMPOBaHHAS BOJIA, €€
MONyICHUE U TPUMEHEHUE.

Jla0. onmbITHI.

21. UccnenoBaHue MOBEPXHOCTHOTO
HATSI)KEHHS BOJIBI.

22. PacTBOpeHHUe NiepMaHTraHaTa
Kallisl WJIA METHOTO KyIropoca B
Boze. 23. ['uaparanus
00e3Bo)keHHOTO Cynb(dara

menu (I1). 24. U3roroBnenue
THUIICOBOTO OTIIeYaTKa. 25.
O3HaKOMIICHHE C KOJUICKITHEH
OBITOBBIX (PHUIIBTPOB.

26. O3HaKOMIJIEHHE C COCTaBOM
MUHEPAIBLHOM BOJBI

Hayuamcs : xapakrepuzoBaTh
CTPOCHHE MOJICKYJIBI BOJIOPO/IA,
(usnyeckre 1 XUMHYECKUE
CBOWCTBA BOJIBI, OOBSACHSTH
aHOMAJIHU BOJIBI, CITOCOOBI
OYHUCTKH BOJIbI, IPUMECHSITD B
OBITY PUIBTPHI AJIST OUUCTKU
BOJIBI, IPAaBIIJIBHO HCIIOIH30BaTh
MHUHEPaIbHYIO BOJY, BEITIOIHATh
pacueTsl o ypaBHEHHSIM
XUMHYECKUX PEaKIuii,
MPOTEKAOIIUX C YIaCTHEM BOJIBL.
THonyuam eo3modcHocms
Hayuumucs: 00bEKTUBHO
OIICHUBATh MH()OPMAIIHIO O
BEIIIECTBAX U XUMHUYCCKHIX
mporieccax, KpUTHISCKU
OTHOCHUTHCS K IICCBIOHAYIHOM
nHdopmanuu,
HeT0OpPOCOBECTHOM peKiIaMe

PerynstuBHbie:

[InanupytoT cBOU AEUCTBUS B CBSI3U C
IIOCTABJICHHOM 3a/1a4eil U yCIOBUSIMU
ee peleHus

Ilo3naBarenbHbIE:

Crassit ¥ (OPMYIUPYIOT LIENU U
pobJeMbl ypoka

KommykaTtuBHbIe:

KonTponupyroT neiicTBust naptHepa

HmeroT enoctaoe
MHPOBO33PEHHUE,
COOTBETCTBYIOIIECE
COBPEMEHHOMY
YPOBHIO pa3BUTHUS
HayKH




33. | I'amorensl: oOwas OO01mast XapaKTepUCTHKA T'aIOTeHOB! Hayuamcsa: xapakrepu3oBaTb PeryasiTuBHbIC: IIposBastoT
XapaKTePHCTUKA CTPOEHUE aTOMOB; IIPOCTHIE BEIIECTBA | CTPOEHHE MOJIEKYJ FaJIOT€HOB, IInanupyrot CBOM JeHCTBHA B CBA3H C | SKONIOIHYECKOE
1 OCHOBHBIE COEJMHEHUS TaJIOTE€HOB, OMUCHIBATH (pU3NIECKUE U MOCTaBJICHHOM 3a/1a4ell U YCIOBUSMH | CO3HaHHE
ux cBoiictBa. Kparkue cBeneHus o XUMUYECKHE CBOMCTBA €€ peLeHUs
xJope, Opome, GpTope u Hoze. TaJIoTeHOB Ha OCHOBE Ilo3naBartenbHbIE:
[IpuMeHeHne TaIOTEHOB U HaOJIOIeHMIT 32 UX CraBat u GOpMYIHPYIOT HETH U
HX COCIMHEHUI B HAPOJIHOM MPEBPALEHUAMHI BO BPEMs mpoOJIeMBl ypoKa
XO3s1iCTBE. JIEMOHCTPALIMOHHBIX OMBITOB, KommykaTuBHbIe:
JemoHcTpanuu: OOBSICHATH 3aBUCHMOCTb CBOMCTB | AJIEKBAaTHO UCIIOJIB3YIOT pEUEBbIE
OO0pa3ibl rajToreHoB — TaJIOTEHOB UX OT IOJ0XKEHUS B cpeacTBa A 3P PEKTUBHOTO
IIPOCTHIX BelecTB. B3auMonelicTeue IICX3 A.U. Menneneesa, peleHnss KOMMYHUKATUBHBIX 3a1a4
raJIOTEHOB C HATPUEM, ATFOMUHHEM. COCTaBJIATH (POPMYIIBI
BriTecHeHue xnopoM Opoma wiiu HoJa | COeTMHEHHI raJIoreHOB U 10
U3 PACTBOPOB UX COJEH (hopmynaM 1aBaTh Ha3BAHUS
COEIMHEHUIM raJloTeHOB
THonyuam eosmodicnocms
HAy4umuvcs: OCO3HABATh
HEOOXOIUMOCTE COOJTIOIEHUS
MPaBUI HKOJIOTUIECKON
0e301acHOCTH NpH 00pAILEHUH C
raJJoreHaMu
34. | Coenunenus OCHOBHBIE CO€AMHEHHSI FAJIOTEHOB! Hayuamcs: ycTaHaBIUBaTh CBA3b | PeryasiruBHbIE: Bocnuranue
raJOTreHORB rajjoreHoBOAOPOIbI, COIU MEXK/ly CBOMCTBAMHU COEAMHEHUN | YUUTHIBAIOT IPaBUIIO B OTBETCTBEHHOTO
raJIOTeHOBOJOPOIHBIX KHCIIOT. U UX IPIMEHEHHEM, U3y4aTh IUTAHUPOBAHHUU M KOHTPOJIE CII0C00a | OTHOIIECHUS K
JdemoncTpanum: CBOWCTBA COEIMHEHUM raJJOTEHOB | PEIICHUS pupoJe
O0pa3ibl NPUPOTHBIX B XO/I€ BBIITOJTHEHUS ITo3HaBaTenbHbIE:
COEIUHEHUI XJIopa. 71a00PaTOPHBIX OITBITOB , Hcnonb3yIoT MOUCK He0OX0IMMOM
Jlal. onbITHI: Tonyuam eosmodicHocme HHPOPMALNH [T BHITIOTHEHHUS
27. KauecTBeHHas peakiys Ha HAy4umucs: UCIOIb30BaTh Y4eOHBIX 33/IaHUH C UCTIOIb30BAHHEM
raJlOTeHU-HOHBI pHOOpETEHHBIE KOMIIETCHIIUH y4eOHOHN TUTPaTyphl
IPY BBIIIOJHEHUU TIPOEKTHBIX KommykaTtuBHbIe:
paboT MO U3YyYSHHIO CBOICTB U YuuTHIBaIOT pa3Hble MHEHUS U
croco0OB MOJy4YeHUS U CTpeMATCS K KOOpAUHAINU
pacno3HaBaHUsl COEIMHEHUN Pa3IUYHBIX NO3ULUH B
raJIOTEHOB COTPYAHUYECTBE
35. HpaKTquCKaﬂ Pemenue skcriepuMeHTaNbHBIX 3a0a4 | Hayuamcs: obpamarscs ¢ PeryasituBHbIe: Osnanenne
padora Ned 1o reMe «lloarpymnmna ragsoreHoB» nmabopaTopHbIM 000pyoBaHNeM | OCYIIECTBISIIOT MOIIArOBHIi HaBBIKAMU IS
P 1 HarpeBaTeIbHBIMH MPHOOPAMH | KOHTPOJIb TI0 PE3YJIbTAaTy MPaKTUIECKOH
CIICHHC B COOTBETCTBHH C NPaBUIIaMU JEeSITEIbHOCTH
SKCIIEPUMCHTAIBHBIX TEXHUKH OE30TaCHOCTH, To3HaBaTeJabLHbBIE:
3a7a4 110 TeMe OIKCBIBATH XUMHUECKUI IIpoBonsT cpaBHEHUE U
«[Toarpyria 9KCIIEPUMEHT C TIOMOIIBIO SI3bIKA | KJIACCH(HUKALUIO T10 331aHHBIM
FAJTOreHOBY XUMHMU, JIE1aTh BEIBOJIBI IO KpUTEPUSIM

pe3ysibTaTaM 3KCICPHUMCHTA.

KommykaTuBHBIE!




THonyuam eo3modicHocme
HAay4umucs: OCO3HABATh
HEOOXOIUMOCTE COOJTIOIEHUS
npaBui b u OT ams coxpaneHus
CBOETO 3/I0POBbSI U

Haxonsat obmiee pemenne yueOHON
3a7a4u

OKPYKAIOMINX
36. | Kuc JIOPOT CrpoeHne aToMa 1 aJuIoTPOTINS Hayuamcsa:, PerynsatuBHbie: CrpemieHne K
KHCJIOPOJa; CBOWCTBA M IPUMEHEHHE | XapaKTepHU30BaTh CTPOCHHE PasmigaroT criocod u pe3ynbTar 310poBOMY 00pazy
€T0 aJUTOTPOITHBIX MOTU(DUKAIHHN. MOJICKYJIBI KHCIIOPOJa, neficTBus KI3HA
Jla0. onbITHI: COCTaBIISITh XUMUUYECKUE Ilo3naBaTenabHbIE:
28. [Tomyuenue YpaBHEHHUSI, XapaKTEPU3YIOIIE Brnanerot o0mmmM npueMoM penieHus
U pacro3HaBaHuE KUCIOPoJa XUMHUUYECKHUE CBOICTBA 3amaqy
KHCJIOPO/a, OOBACHATD KommykaTuBHbIe:
MPUMEHEHHE aJJIOTPOITHBIX JloroBapuBaroTCsi 0 COBMECTHOM
MOIU(pHUKAIAN KACIOPOIa, JIESTETFHOCTH O] PYKOBOJICTBOM
OTIMCHIBATH TA0OPATOPHEIC U YAUTEINs
MIPOMBIIIICHHBIE CIIOCOOBI
TOJTYYCHUS KUCIIOPOIA .
Honyuam eo3mosrcHocms
Hay4umucsi: TPAMOTHO
obpaiartbcs ¢ BEleCTBaMu B
MIOBCETHEBHOM KU3HU
37. Cepa, ee q)ngIquHe u CtpoeHue aToMa U ajlioTponus cepel; | Hayuamcs:, PeryasituBHbIC: DoOpMHUPYIOT OCHOBBI
XHUMHUIECKIE CBOMCTBA ¥ IPUMEHECHHE XapaKTepu30BaTh CTPOCHHE PaznmnyaroT cioco6 u pe3ynbrar 3KOJIOTHYECKOTO
. POMOHMUYECKON CepHlI. MOJIEKYJIBl CE€pPbI OOBICHATH JIEHCTBUS MBIIIICHHS
CBOHCTBA JdeMmoncTpauum: 3aBHCHUMOCTE CBOMCTB cepbl oT e¢ | Ilo3HaBaTebHbIE:
B3aumonelictBue cepsl nonoxenus B [ICXD JI.1. Brnaneror o6umm mpueMoM penieHus
C MeTaJlIaMH, BOJIOPOJIOM U MeHnneneeBa, COCTaBIATh 3amad
KHCJIOPOAOM. XUMUYECKHE YPaBHEHHUS, KommykaTuBHbI€:
Jla. ombITHI: XapakTepu3ylole Xxumuyeckue | JloroBapuBaroTcsi O COBMECTHOM
29. T'opeHne cepsl Ha BO3AyXE U B CBOWCTBa Ccepbl, O0BACHATH JIESTeTLHOCTH, TIPUXOIS K 00IIeMy
KHCJIOPOAE MIPUMEHECHHE aJUTOTPOITHBIX PEIICHIIO
Mo udUKaIMH cephl
THonyuam eo3modcHocms
Hay4umuvcs: TPAMOTHO
oOpamiartbcs ¢ BEMEeCTBaMHU B
MMOBCE/THEBHOM KHU3HU
38. | Coenunenus cephl Oxcunuet cepsl (IV) u (VI); ux Hayuamcs:, PeryasituBHbIe: DopMUPYIOT UHTEPEC

MOJIy9CHHE,
CBOWCTBA M TPUMCHCHHE

OIMCHIBAaTh CBOMCTBA
COEIMHEHUH Cepbl, COCTABISATD
YpaBHEHHUSI peaKuui,
COOTBETCTBYIOIIUX «LEMOYKE
IpeBpaleHuH

Tonyuam eo3moorcnocmo

YuuThIBaIOT IPABWIIO B
IUITAHUPOBAHWH U KOHTPOJIE CrIocoba
peleHus

Ilo3naBaTenbHbIe:

Hcnonb3yloT MoucK HeoOX0IMMOM
nH(popManuK AJ1s1 BEITOJIHEHUSI

K KOHKPETHOMY
XUMHUYECKOMY
3JIEMEHTY, IOUCK
JIOTIOJTHUTENHHOH
HHPOPMALIUHU O HEM.




Hay4umucs: TPOrHO3UPOBATD
XHMHYECKHE CBOMCTBA BEIIECCTB
Ha OCHOBE MX CBOMCTB H

yueOHBIX 33/IaHUH C UCTIOJIb30BaHHEM
y4eOHO TUTpaTypsl
KommykaTuBHbIe:

CTPOEHUS KouTponupytoT nelictBue naptHepa
39. | Cepnas KuCJIOTa Kak CepHas KuCJIOTa KaK dJIEKTPOJIUT U ee | Hayuamcs:, PeryasiTuBHbIC:
SJIEKTPOIIAT H €€ COIH COJIH, UX NPUMEHEHUE B HAPOIHOM OIKCBIBATh CBOMCTBA CEPHOU Paénnqa}oT COCO0 U pe3ynbTar
XO3AHCTBE. KHCJIOTBI, B XOZI€ TPOBEACHUS JeiicTBus
JemoHcTpanuu: 71a00paTOPHBIX OMBITOB , Ilo3naBaTenbHbIC:
O0pasubl NPUPOTHBIX MPOBOJIUTH KaYECTBEHHYIO Brianeror o0muM npuemMom peneHust
coequHeHUH cepbl. OOpasIsl peaxmuio Ha cynb(haT - HOH 3amad
BaXHEHIINX JUI HAPOIHOTO Honyuam eosmodicnocmo KommykaTuBHbIe:
xo03s1iicTBa CyIb(aToB. HAY4umuvcs: XapaKTepU30BaTh JloroBapHuBaroTCs O COBMECTHOM
JIa6. onbITHI: 0co0bIe CBOWCTBA JIESITEIIFHOCTM, IIPUXOIAT K 00IIeMy
30. CpoiicTBa pa30aBiIeHHON CEpHON KOHLEHTPHUPOBAHHOMN CEpHOM pELICHUIO
KHUCJIOTHI KHCJIOTHI
40. CepHa}I KHUCJIOTa Kak CepHasi KUCJIOTA KaK OKUCITUTEb. Hayuamcs :coctaBisTh PeryasituBHbIC: HcnerTeiBatoT
OKHCIIITEb. IIpousBoacTBO cepHOM KUCIIOTHI U ee | ypaBHeHHs OBP ¢ yuactuem [InanupyroT cBOU NEHCTBUS B 4yBCTBO TOPAOCTH 3a
Tonvaene u IIpUMEHEHNE CEPHOIi KHCIIOTEL, OTIHCBIBAT COOTBETCTBUH C MOCTABICHHO poccuiickyio HayKy
yd . 00acTH NMPUMEHEHUS CEepHOM 3aaueil ¥ yCIOBUSAMH €€ peannu3alun
HIPUMCHCHNUE CEPHOU KMCJIOTHI To3naBaTeJbHbIE:
KHCJIOTBI THonyuam eosmodicnocms Brnaneror o0mmM npreMoM penieHust
HAy4umucsi: IPUBOIAUTH 3ajga4
IMPUMEPBI YPaBHEHHI peakuii, KommykaTtuBHbIe:
JIEKAIUX B OCHOBE KonTonupyror neiictsus napTHepa
IIPOU3BOJICTBA CEPHOM KHUCIOTHI
41. | IpakTHYecKasi Pemenne skciepuMeHTaNbHBIX 33124 | Hayyamcs: oOpamarbes ¢ PeryasTuBHbIe: YMerT ynpasnars
padora Ne5 o teme «lIloarpynmna kuciopona» nabopaTopHeIM 000pynoBaHHeM | OCyIIeCTBISIOT HOIIATrOBBIH cBoel
P 1 HarpeBaTeIbHBIMH IPUOOPaMH | KOHTPOJIb IO PE3yJIbTaTy MO3HABaTEIbHON
CIICHIC B COOTBETCTBHH C NPaBUIAMH JeSITeTbHOCTHIO
SKCIICPUMECHTAIIbHBIX TEXHHKH 0€30MacHOCTH, Io3HaBaTeNbHbBIE:
3aJa4 110 TEMEC OIMCHIBATH XUMUUYECKUN CtposT peueBoe BhICKa3bIBaHHE B
«I1o Arpynma SKCIEPUMEHT C IMOMOIIBIO A3bIKa | YCTHON M MUCBMEHHOU (hopme
KHCIOPOIa» XUMMHU, JIENaTh BBIBOJIBI IO
pe3yabTaTaM dKCIEPUMEHTA. KommykaTusHbIe:
THonyuam eozmodicHocme VY4uTBIBAIOT pa3Hble MHEHUS U
HAy4umucs: OCO3HABATh CTpeMsATCA K KOOpAUHALUU
HEO0OX0AMMOCTb COOJIIOICHHS pa3NUYHBIX TO3ULUI B
npaBunTh u OT ans coxpaHeHusl | COTpyIHUYECTBE
CBOETO 37I0OPOBBI
OKPYKAIOMINX
42. | A30T U ero cBOICTBA CtpoeHure aToMa U MOJIEKYJIbI a30Ta; Hayuamcs:, PeryasituBHbIe: DopMUpPYIOT UHTEPEC




CBOICTBa a30Ta Kak IpoCTOrOo
BCIICCTBA

XapaKTepU30BaTh CTPOCHHE
aToMa U MOJIEKYJBbI a30Ta,
00BSCHATH 3aBUCUMOCTh CBOMCTB
a30Ta OT €ro IOJOKEHUS B
I[ICXD J.1. Menpeneera,
COCTaBJISITh XUMHUYECKUE
YpaBHEHHS, XapaKTSPHU3YIOIIHE
XHMHYECKHE CBOMCTBA a30Ta
Honyuam eo3moorcnocmo
HAy4umucs: TpaMOTHO
obpaiartbcs ¢ BelIeCTBaMHU B
MOBCEIHEBHOM JKU3HHU

[TnanupyIoT CBOM IEHCTBHS B CBS3H C
MIOCTABJICHHOH 3a7a4e ¥ yCIOBUSIMU
€¢ PELICHUS

Ilo3naBartenbHbIe:

CraBaT u GOpMYIHPYIOT HETH U
poOJIeMBI ypoKa

KommykaTuBHbIe:

AJIEKBaTHO HCIIONIB3YIOT PEUEBBIC
cpeacTBa s 5GPEKTUBHOTO
penIeHust KOMMYHUKaTHBHBIX 33/1a4

43. | AMMUaK U ero AMMUaK, CTpoeHue, CBOHCTBA, Hayuamcs: onucelBath cBOiCTBa | PeryjsiTuBHbIe:
coenunenus. Comnu nojydeHue u npuMenenue. Comu aMMHaKa B X0/1€ IPOBEICHHS [TnaHupyIoT CBOU JEHCTBUS B CBSI3U C
aMMOHHS, UX CBOMCTBA U 71a00paTOPHBIX OIBITOB, [IOCTaBJIEHHOM 3a/1aueil U yCIOBUSIMHU
aMMOHNA MIPUMEHEHUE. MIPOBOJUTH KAUECTBEHHYIO €€ peLeHUs
Jla0. onbITHI: pEeaKLuIO Ha HOH -aMMOHHSA Ilo3naBartenbHbIe:
31. U3yueHue cBOMCTB aMMHUaKa. Honyuam eo3moorcnocmeo CraBsat u GOpMYIHPYIOT HETH H
32. Pacnio3HaBaHu€ COJIell aMMOHHUS Hay4umucs: NIPpUBOIUTH poOJIEeMBI ypoKa
MPHUMEPHI YpaBHEHHUI peaKLuii, KommykaTtuBHbIe:
JIeKAIUX B OCHOBE KonTtpoaupyroT nelcTBus mapTHepa
MPOMBIIICHHBIX CIIOCOOO0B
MOJIyYEHHUs] aMMHUaKa
44. | Okcumsl a30Ta Oxcuet azota(ll) u (1V) Hayuamecs:, PeryasiTuBHbIE:
OIUCHIBATh CBOWCTBA YuuThIBalOT NPaBUIIO B
COEJMHEHUH a30Ta, COCTABIIATh IUTAHUPOBAHUHU M KOHTPOJIE crtocoba
YpaBHEHHUs peaKiuii, peueHus
COOTBETCTBYIOIIUX «LEMOYKE I[Ho3naBatenbHbIe:
MpeBpaLIeHUH Hcnonp3yroT TOUCK HeOOX0 MO
Honyuam eo3moorcnocmeo HHPOPMALNH [T BHITIOTHEHHS
HAay4umucs: NPOrHO3UPOBATh Y4eOHBIX 33JaHUH C UCTIOIE30BAaHIEM
XUMHUYECKHE CBOMCTBA BEIIECTB Y4eOHOH TUTpaTypsI
Ha OCHOBE MX CBOMCTB U KommykaTuBHbIE!
CTPOEHUS KonTtponmpyrot gelicTBie naptHepa
45. | A3oTHas KUCJIOTa Kak A3OTHas KUCIIOTa KaK 3JIEKTPOJINT, ee | Hayuamcs:, PeryasituBHbIe:
NEKTPOIIHT, €8 CBOKCTBA M PUMEHEHHUE. OTIHCHIBATh CBOIMCTBA a30THOM Pafmzma}oT croco0 ¥ pe3yibTaT
JeMoHcTpanuu: KHCIIOTHI, B X0JI€ TIPOBEICHISI JEHCTBUS
TIpUMCHCHHC OO6pa3Ipl BaXHEUIITUX 71a00PaTOPHBIX OTIHITOB Ilo3HaBaTeabHbBIE:

JUTSL HAPOJTHOTO XO3SUCTBA HUTPATOB.
Jla0. onbITHI:

33. CpoiicTBa

pa30aBICHHON a30THOM KHCIOTHI

Tonyuam 6o3modicHocmb
HAYuUmMbCa' COCTaBISTD
«UETOYKI NPEBPAIEHUH 110
azoTy

BrageroT o0muM nmprueMoM penieHus
3a1a4

KommykaTtusHbIe:
JloroBapuBaroTCsi 0 COBMECTHOM
JESATETBHOCTM, TIPUXOJIAT K 00IIeMy
pELIeHHIO

K KOHKPETHOMY
XUMHYECKOMY
3JIEMEHTY




46. | A30THAas KUCI0Ta KaK A30THas KHCIO0Ta KaK OKUCIIUTENb. Hayuamcs :cocTaBnsTh PeryasiTuBHbIC:
OKHCITHTEb, 66 HuTtpats! 1 HUTPUTSI, IpobIeMa ux ypaBHeHust OBP ¢ ygactuem [InanupyoT cBOU ACUCTBUS B
COJEpKaHUs B C/X MPOLYKIIUH. 430THOM KHCIIOTBI, IPUMEHATH COOTBETCTBUH C IOCTABJIEHHON
Oy deHHne A3zoTHBIE ynoOpeHus COJIM @30THOM KUCJIOTHI B 3aa4eil U yCIOBUSIMU €€ pealliu3aluu
JdeMoHcTpanuu: MPAaKTUYECKOH AeSATEIbHOCTH, Ilo3naBaTenbHbIE:
B3aumonelictue MIPOBOAUTH KAUECTBEHHYIO Bnanerot oOummM mpueMoM penieHus
KOHLEHTPUPOBAHHON a30THOM pEeakLuIo Ha HUTPAT - UOH 3amaqy
KHCJIOTBI C METIBIO. Honyuam eosmodicnocmo KommykaTuBHbIe:
JIa6. onbITHI: HAay4umucs. XapaKTepU30BaTh KonTonupytor neiictBus naptHepa
34. B3zaumopaelicTBue ocoOble cBOCTBA
KOHIIEHTPUPOBAaHHOM a30THOM KOHIIEHTPUPOBAaHHOH a30THOI
KHCJIOTBI C MEJIbIO KHCJIOTBI
47. CDOC(bOp. CtpoeHue aToMa U ajlIoTPOIHUs Hayuamca: PeryasituBHbIC: DopMHUPYIOT UHTEPEC
CoeuHeHus ¢ocdopa, coiicTBa 6emoro u XapaKTepu30BaTh CTPOECHUE IInaHupyIOT CBOM NEUCTBUSA B CBA3H C | K KOHKPETHOMY
I KpacHoro ¢ocdopa, nux npuMeHenue. | aroma docdopa, 00BICHITH MOCTAaBJICHHOM 3a/1a4eH U YCIIOBUSAMU | XUMHYECKOMY
bocdopa. [onstue o OCHOBHBIE CO€IMHEHHS: OKCHUJL 3aBUCHMOCTbH CBOHCTB (ocdopa €€ peleHus 3JIEMEHTY, TOUCK
dochopHbIx ¢docdopa (V) n opropocthopras kuc- | ot ero monoxerus B [ICXD /.M. | [lo3HaBaTesbHbIe: JOTIOJTHUTENBHOM
yI0OpeHusx nota, Gocdarsl. PocdopHbie Memnneneesa, COCTaBIATh CraBsT 1 HOpMYIUPYIOT LENU U nH(pOpPMAINH O HEM.
ynoOpeHus. XUMHYECKHE yPaBHEHUS, poOJIeMBI ypoKa
JeMoHcTpanuu: XapakTepusymwouye xuMudeckrue | KoMmykaTuBHBIE:
O0pa3ubl NPUPOTHBIX CBOMCTBa a30Ta AJIeKBaTHO HCIOJIB3YIOT PEUCBBIC
coemuHenuit pocdopa. Odpasiibl B pe3yJIbTaTe MPOBEACHUS cpenctaa s 3G HeKTuBHOrO
BaXXHEHIIINX JI HAPOJIHOTO 71a00paTOPHBIX OIBITOB, pemeHns KOMMYHHKATHBHBIX 337124
xo3siiicTBa hochaTos. MPOBOJINTH Ka4E€CTBEHHYIO
JIa6. onbIThHI: peakuuio Ha docdar - HoH
35. T'openune gocdopa Ha Boznyxe U B | [lonyuam 603modicHOCHb
KHCJIOPOJE. HAy4umucs: OIHUCHIBATH
36. Pacrio3naBanue ochaTon (u3myecKre 1 XUMHIECKHE
MPOLECCHI, SBIAIOLUINECS YaCThIO
KpPYrOoBOpPOTa BEILECTB B IPHPOJE
48. | Yrmepon Crpoenue aToma 1 alioTpONus Hayuamca: xapakTepu3oBaTh PeryasTuBHbIe: DopMHPYIOT
yriepoja, CBOMCTBA €To CTPOEHHE aTOMa yTIIepoAaa, PazniuaroT criocod u pe3ynspTar UHTEpecC K
MOUGHUKAIMHA U UX TPUMEHEHHE. OOBSICHATH 3aBUCHMOCTb CBOWCTB | JEHCTBHSA KOHKPETHOMY
JemMoHcTpanuu: yriaepoja OT €To0 MOJIOKEHHS B Ilo3naBaTenbHbIE: XUMHYECKOMY
ITornouenue yrieM pacTBOPEHHBIX I[ICX3 A.U. Menneneesa, Brnaneror oOuiM mpreMoM penieHnst | 3JIeMEHTY, ITOUCK
BEIIECTB WU ra3oB. BoccTaHOBNIEHNE | COCTABIATH XMMHUYIECKHE 3a1aq JIOTIOJTHUTETbHOM

MeN U3 €€ OKCHJA YTIIeM.
JIa6. onbIThI:
37. T'openue yrist B KUCIOPOAE

YpaBHEHHS, XapaKTePHU3YIOIIHe
XUMHYECKHE CBOWCTBA yriepoa
Ionyuam eo3modcHocms
HAy4UumvCsi. OIUCHIBATDH
(usnuecKre 1 XUMHYECKHE
MPOLECCHI, SBIAIOLINECS YaCThIO
KpPYroBOpOTa BEILECTB B IPUPOJE

KommykaTuBHbIE:
JloroBapuBaroTCsi 0 COBMECTHOM
JIeSITEIbHOCTH 10| PYKOBOJCTBOM
YUHUTENS

UHGOPMALIIHU O HEM.




49. | Okcupsl yriaepoaa Oxkcuanl yraepona (1) u (IV), ux Hayuamcs:, PerynsiTuBHbIE: DopMUPYIOT yMEHHE
CBOMCTBA U IPUMEHEHUE OIKCBIBATh CBOICTBA OKCHUJIOB VY4UTBIBAIOT IPaBUIIO B UCIIOJIB30BaTh 3HAHUS
yriaepoza, COCTaBJIATh TUTAaHUPOBAHWUHU M KOHTPOJIE crtocoba | B OBITY
YpaBHEHHUS peakLui, pelieHus
COOTBETCTBYIOIIUX «LIENOYKE» Ilo3naBaTenbHbIE:
[IPEBPALIEHUN . IPOBOIUTH Hcnonp3yroT TOUCK He0OXO0aIMMOit
KAaueCTBEHHYIO pEakLHIo 110 HHPOPMALINH [T BBITIOJTHEHIS
pPacro3HaBaHUIO YIJIEKUCIOTO Y9eOHBIX 3aJaHUH C UCTIOIE30BAaHIEM
rasa y4eOHO TUTpaTypsl
Tonyuam eo3modicnocme KommykaTuBHbI€:
Hay4umucs: TPOTHO3UPOBATh KonTtponupyrot aelicTBie napTHepa
XMMHYECKHEe CBOICTBA BEIIECTB
Ha OCHOBE MX CBOMCTB U
CTPOEHUS
50. | YromapHas KucjioTa u VYronbHas kucnota. Coau yroiabHON Hayuamcs: PerynsatuBHbie: DopMUPYIOT YMEHHUS
ed COJIN. KHUCJIOTBI: KaJbIHUT, COJIA, MOTAIIl, UX JIaBaTh OIIPEICIICHNUS MOHATHAM | PasmigaroT criocod u pe3ynbpTar HCIIOJIb30BaTh 3HAHUS
3HAYEHUE U MPUPOAE U )KU3HU (GKECTKOCTb BOJBD» ,OMUCHIBATD JIeHCTBUS B OBITY
’KecTkocTb BOABI U -~ 4
. YeNoBeKa. CBOWCTBA YTOJILHOW KUCIIOTEI, Ilo3naBaTenbHbIE:
croco0st & JKecTKoCTh BOABI U CIIOCOOHI €€ COCTaBIATh YPaBHEHUS peakiyid, | BiageroT oOmmM npruemMom perieHus
YCTpaHCHHUA YCTpaHEHHUS. COOTBETCTBYIOIIUX «IEIMOYKE» 3a/1a4
JdemoncTpanum: MpeBpalieHuil , COCTaBIATh KommykaTuBHbIE!
OO0pas3isl IPUPOIHBIX COCTUHCHHMA Ha3BaHUA COJIEH YroJbHOU JloroBapuBaroTcs 0 COBMECTHOM
yriepona. O0pa3ibl BaKHEWIINX AIsL | KUCIIOTHI, JIESITEILHOCTM, MIPUXOIAT K 00IeMy
HapOJIHOTO X034HCTBa KapOOHATOB. MIPOBOIUTH KaYECTBEHHYIO PEIIEHHIO
JIa6. onbITHI: peaxIuio Ha KapOoHaT - HOH
38. Ilomy4yeHue yroiabHOW KUCTOTHI U | Tlomyuam 603moxcHOCMb
nzyuyeHue ee cBoiicts. 39. Ilepexon HAay4umucs: TPOrHO3UPOBATh
KapOOHATOB B THIPOKApPOOHATHI. XUMHUYECKHE CBOMCTBA BEIIECTB
40. Pazmoxenne rugpokapOoHaTa Ha OCHOBE MX CBOMCTB U
HaTpHsI CTPOEHUS
51. | Kpemuwnit CrpoeHue aToMa KpEMHUS; Hayuamecs:, PeryasTuBHble: DopMHPYIOT
KpUCTAJIMYECKUI KpEMHUH, €ro XapaKTepU30BaTh CTPOCHHE AJIeKBaTHO BOCIIPUHUMAIOT HHTEpeca K
CBOICTBA M TPUMEHEHHE aToMa KpeMHHs, OOBSICHATh MPEUIOKEHHS U OLEHKY YUUTEIS U KOHKPETHOMY
3aBHCHUMOCTb CBOHCTB KpEMHHUS OJTHOKJIAaCHUKOB XUMHYECKOMY
ot ero nonoxkenus B [ICXD /[.U. | Ilo3naBaTeabHbIE: 3JIEMEHTY, TTOUCK
Menzeneea, COCTaBIATh Bribupator Hanbomnee 3pGEeKTHBHBIE | TOTOJHUTEIHHOMN

XUMUYECKUE YPaBHEHHS,
XapaKTePU3YIONNEe XUMUIECKUE
CBOMCTBa KPEMHHUS

Honyuam eo3mosicHocms
Hay4umucs. TpaMOTHO
oOpamarbcs ¢ BemecTBaMH B
IMOBCEAHEBHON KU3HU

CIocoOBI permeHus 3a1ad,
KOHTPOJIUPYIOT U OLIEHUBAIOT

pouecc U pe3yabTaT ACATCIbHOCTU

KommykaTtusHbIe:

I[OFOBapI/IBaIOTCH O pacrpeaciicHnn

(byHKIMH 1 poJiell B COBMECTHOM
JIeSITEIIbHOCTH

UHGOPMALIIHU O HEM.




52. | Coenunenus KPEeMHHS Oxkcup kpemuns (IV), ero npupomusie | Hayuames:, PerynsiTuBHbIE:
pazHoBuAaHOCTH. CUIIUKATHI. OITUCBIBATh CBOWCTBA OKCHA YYUTHIBAIOT IPABUIIO B
3HayeHne CoeTMHEHUIA KPEMHUS B KPEMHHS, COCTABIATh YPAaBHEHHS | IUNTAHMPOBAHWHU M KOHTPOJIE criocoda
JKUBOM U HEXXHUBOU MIPUPOJIE. peakuui, COOTBETCTBYIOLIUX pelieHus
JdeMoHcTpauum: «LETIOYKE» MPEBPALIEHUH . Io3HaBaTe/ibHbIE:
O0pas3Isl IPUPOIHBIX COSTUHEHUN MIPOBOIUTH Ka4eCTBEHHYIO Hcnonp3yroT TOUCK He0OXO0aIMMOit
KpEMHHSL. PEeaKIuio Ha CHIIMKAT - HOH HHPOPMALINH [T BHITIOITHEHHS
JIa0. onbITHI: Ionyuam eo3moocnocmeo Y9eOHBIX 3aJaHUH C UCTIOIE30BAaHIEM
41. [lomyueHue KPeMHEBOM KHCIOTHI Hay4umucs: TPOrHO3UPOBATH y4eOHOM TUTpaTyphl
U U3y4EHUE €€ CBOWCTB XUMHUYECKHE CBOMCTBA BEIIECTB KommykaTuBHbIE:
Ha OCHOBE MX CBOWMCTB U YYUTHIBAIOT pa3Hble MHEHUS U
CTpOEHUS CTpeMsTCS K KOOPIUHAIIHI
pa3IMYHBIX MO3UIUI B
COTPYAHUYECTBE
53. | Cuiukatgas IlonsTre 0 cCHIMKATHOM Hayuamcsa: npaktuueckomy PerynsatuBHbie: DopMUpyIOT
IPOMBIIIIICHHOCTb MPOMBINIICHHOCTH. CTEKII0, IIEMEHT, MIPUMEHECHUIO COCIMHEHUI Pagnﬂqa}oT croco0 ¥ pe3yibTaT TIOHMMaHHE
KepaMHuKa. KpeMHUS JEHCTBUS 0COOCHHOCTEH JKU3HH
JdeMoHCcTpanuu: Honyuam eo3moorcnocmeo IMo3HaBaTebHBIE: U TpyZa B YCIOBHUAX
OO0pa3Isl CTeKIIa, KEPAMUKH, IIEMEHTa | Hayuumbcsi. IPOTHO3UPOBATH Brnanerot o0 mpueMoM penieHns | HHPOpMaTH3aUH
XUMHUYECKHE CBOHCTBA BEIIECCTB 3amaq oOmecTBa
Ha OCHOBE MX CBOWMCTB U KommykaTuBHBIE:
CTpOEHUS JloroBapuBaroTCsi 0 COBMECTHOM
JIeATEBHOCTH MO PYKOBOJICTBOM
YUHUTETS
54, IpakTuyeckas [Tonyuenue, cobupanue u Hayuamcs: obpamarscs ¢ PerynsiTuBHbIE: OgsnajsieHue
pabora Ne6 pacro3HaBaHUe nabopatopHbM o0opynoBaHueM | OCYIIECTBISIOT MOIIATOBBIN HaBBIKAMU JIJIS
I razoB Y HarpeBaTeNbHBIMU MMPUOOPAMH | KOHTPOJb 1O Pe3yibTaTy MPAKTUUECKOH
OJIyHCHHC, B COOTBETCTBHH C TIPaBUIIAMH JISATSITBHOCTH
cobupanue u TEXHUKH 0€30IaCHOCTH, Io3HaBaTebHbIE:
pacno3HaBaHue Ira3oB OIUCKHIBATH XUMUYECKHH CtposT peueBoe BHICKAa3bIBaHIE B
9KCIIEPUMEHT C MIOMOIIBIO S3bIKa | YCTHOW M MUCHbMEHHOU (hopme
XUMUH, JIETaTh BBIBOJIBI ITO KommykaTuBHbI€:
pe3ysbTaTaM dKCIepUMEHTa. YYuTHIBaIOT pa3Hbie MHEHUS U
THonyuam go3mooxcnocmo CTPEeMSITCS K KOOPAUHAIIUU
Hay4umucsi: 0CO3HABATh Pa3TUYHBIX TTO3UIUI B
HEOOXOIUMOCTE COOJTIOIEHUS COTPYIHUYECTBE
npaBui b u OT ans coxpanenus
CBOETO 37I0POBBSI U
OKPYXaroLNX
55. | O060061enne o TeMe Hayuamca: o600mats 3Hanus 1 | PeryjsiTuBHbIe: Bripaxaror
«HeMeTamib MPEJCTABISTh UX CXEM, TaOJIHII, BHoOCAT HEOOXOMMBIC KOPPEKTHBEI B | aJeKBaTHOE

Hpe3eHTauui

JIeHiCTBHE TIOCIIE €TO 3aBEePIICHIS Ha
OCHOBE €r0 y4eTa CJIIeTaHHbIX
oHInOoK

MOHUMAaHHE PUYNH
ycnexa 1 Heycrexa
yueOHOH




I[o3naBaTenbHBIE: JIeSITEeIbHOCTH
CtposT peueBoe BhICKa3bIBaHHE B
YCTHOH M MHCHEMEHHOI popme
KommykaTuBHbIe:
KoppexkTtupyroT 1eicTBus napTHEpa
56. KOHTpO JIbHAas KoHTpons npeaMeTHbIX U Hayuwamcsa: npuMeHsTh PerynsiTuBHBIE: OCYLIECTBIISIIOT [IposiBrsitoT
pa6ora Ne3 1o Teme MeTanpeIMEeTHBIX YIeOHBIX IEHCTBUI | TONydeHHBIC 3HAHUS 1 TIOIIArOBBIil M UTOTOBBIN KOHTPOIh OTBETCTBEHHOCTb 32
«HeMeTamisis o TeMe «Hemerasmsi» c(hOopMHUpPOBaHHBIC YMEHHS JIS IO PE3YNbTaTy pe3yIBTATHI
pemeHns yaeOHbIX 3a1a4 Ilo3HaBaTeabHbBIE:
CTPOSIT peYEBOE BHICKAa3bIBAHUE B
YCTHO U MHCHhMEHHOU popme
KoMMyKaTHBHBIE: yYUTHIBAIOT
pa3HbIC MHEHUS U CTPEMSITHCS K
KOOPIUHAIIMH PA3IMYHBIX TIO3UIIUHA B
COTPKYJHIYCCTBE
Tema 5. O6001IeHHEe 3HAHNI 10 XUMMU 32 KYPC 0CHOBHO# mKoJbl. [loaroropka k nrorosoii arrecranmuu (F'MA) (104.)
57. HepI/IOI[I/IIIeCKI/Iﬁ [lepnoauueckuii 3aKoH u Hayuamca: 0606marp PerynstuBHbie: [posiBrsitoT
3aKOH U ITepuoauueckas cucrema HH(POPMALIKIO TI0 TEME B BHJC [TnaHupyioT cBOU JEHCTBUS B OTBETCTBEHHOCTb 32
XUMHUYECKHUX 3JIEMEHTOB CXEM, BBITIOJHATH TECTOBBIC COOTBETCTBUU C MOCTABJICHHOMN pe3ynbTar
[Iepnoanueckas y y
. 1. Menneneesa. ®uznueckuit 3a/1aHus 3a/1a4eil U yCIOBUSAMU €€ peallu3aluu
cucTeMa CMBICII TIOPSITKOBOTO HOMEpPA Ilo3HaBaTebHbIE: CTABST
J. . MeHnneneena B 3JIEMEHTA, HOMEPOB TIEPHOIA U 1 (pOPMYIIMPYIOT LENU U TPOOIEMBI
CBETE TCOPHH TPYIIIIBL YpOKa; OCO3HAHHO U MPOU3BOJILHO
CTPOGHHS aTOMa CTpOSIT B YyCTHOH M TUCHBMEHHOU
dopme
KoMmyHukaTuBHble:
Bnanenune MoHonoru4ueckou u
JTUATIOTHYECKON (hopMaMH pedn
58. 3aKOHOMepHOCTI/I 3aKOHOMEPHOCTH Hayuamcsa :0600marp PerynsituBHble:
H3MEHEeHHSI CBOMCTB I/IBMCHeHI/IﬂVCBOI\/'ICTB 3JIEMEHTOB U MX HHPOPMALIMIO TI0 TEME B BHJE PaEHI/I‘IaIOT croco0 ¥ pe3yinbTaT
COEIMHEHUH B TIEpUOJIaX W TPYNIax B | CXEM, BBIIIOJIHATH TECTOBYIO neicTBUs
3JICMCHTOB U UX o
N CBETE MPE/ICTABICHUN O CTPOSHUH pabory, Ilo3HaBaTeabHbIE:
COCAMHCHNH B aTOMOB 2JIEMEHTOB. 3HaueHHe BrafeoT 061IMM IPHEMOM pellleHHUs!
nepuojax u rpymnmax ITepuoaudeckoro 3aKoHa 3amaq
B CBETE KomMyKkaTUBHBIE:
TIPEACTABICHHUI 0 JloroBapuBaroTCsi 0 COBMECTHOM
JIESATEITBHOCTH O] PYKOBOJICTBOM
CTPOCHUU aTOMOB
YIUTEINS
3JIEMEHTOB. 3HAYCHUE
IIepuonnueckoro
3aKOHa
59. | Buasl xuMmuyeckux Buab XuMudecKux CBsI3€H U THITBI Hayuamcs: 06001math PeryasituBHbIe:

CBSA3EU U THUIIBI

KPUCTAIINTUICCKUX PEIIETOK.

MHGOPMALIMIO TI0 TEME B BHJE

PazmigaroT crioco® u pe3ynbpTar




KPHCTATHYECKUX B3anmocBs3b cTpoeHHs U CBOWCTB TaOJINLBI, BEIOJHATH TECTOBYIO | JICHCTBUS
PELIETOK. BEILIECTB pabory [BIO;H::;MO%HBH]’W; S
JAICI0T OOITNM IIPUEMOM PELICHUS
B3auMocBs3p sanau
CTpOCHUA U KoMMyKaTHBHBbIE:
CBOIICTB BEIIIECTB KoHTponupyroT neiicTBust napHepa
60. | Knaccudukanus Krnaccnukarms XuMIaecKiux Hayuamca: 0606matp PeryasTuBHbIe:
XUMHYECKHX PeaKIHil peaxIuii o pa3ITUIHBIM IIPU3HAKAM HHPOPMALIHIO TI0 TEME B BHJE PasmigaroT criocod u pe3ynbTar
(9uCIo 1 COCTaB pearupyromux 1 CXEeM, BBITIOTHATH TECTOBHIE neficTBus
110 pa3jInuHbIM . .
00pasyrouMxcs BeIEeCTB; HaTHINe 3a7aHus IMo3naBarenbHbIe:
HpU3HAKAM. rpasuIb pasaena das; Briageror o01mM NpueMoM penieHus
TeroBoH 3¢ dexT; n3MeHeHune 3a1au
CTEICHEHN OKUCIICHUS AaTOMOB; KommykaTuBHbIE!
HCTIOJIb30BaHUE KaTaIu3aTopa; JloroBapHBaroTcs O COBMECTHOI
HaTpaBJICHUE POTEKAHII). JIESITeTFHOCTH TI0]] PYKOBOJICTBOM
YauTeINs
61. | Ckopocth CKOpOCTh XUMHUYECKHUX PEAKIHN U Hayuamca: o6o6mats PeryasiruBnbie: Nmerot nenoctHOE
XUMHYECKUX PeaKLHii (akTOpHI, BIUAIOMINE HA HEE HHPOPMALIHIO TI0 TEME B BHIE Pagnnr{a}oT croco0 ¥ pe3ynbTaT MHPOBO33pCHUE,
CXEM, BBITIOTHATH TECTOBYIO nefcTBUs COOTBETCTBYIOIICE
pabory Ilo3naBaTenbHbIE: COBPEMEHHOMY
Brnanerot oOumiM mprueMoM penieHnsT | YPOBHIO Pa3BUTHSA
3a1a4 HayKH
KommykaTuBHbI€:
KoHTponMpyIOT NelicTBHs TapTHEpa
62. K_]'[aCCI/I(bI/IKaHI/I;{ IIpocTeie u cnoKHbBIE BEILIECTBA. Hayuamcsa: o600mars IIposBasitoT
HEOPraHHYECKHX MeraJutbl 1 HEMETaUIbI , COCTAB, nHpopmanuio 1o TemMe B BUIE J00pPO’KENaTeIbHOCTh
kiaccudukarms CXeM, BBIMIOJIHATH TECTOBYIO ,OT3BIBUMBOCTD, KaK
BeIleCTB pabory NOHMMaHHE YYBCTB
JIpYTUXJIIoAeH u
63. | CsoiicTBa OO0ure XUMUYeCKUe CBOHCTBA Hayuamca: o6o6mate PeryasTuBHbIE: COTepeKUBAHUE UM
HEOPTraHHYEeCKHX OKCHJIOB U THJPOKCHJIOB (OCHOBaHUH, | MH(OPMAIHIO [0 TEME B BUE PaEJII/I‘IaIOT croco0 ¥ pe3yibTaT
KHCJIOT, aM(OTEPHBIX TUIPOKCHIIOB), | CXEM, BBIIIOJIHITH TECTOBYIO JIeUCTBHS
BCIICCTB
conu B cBete TO/] paboty Io3naBaTte/ibHBIE:
Brnanerot o0 mpueMoM penieHus
3a1aq
KommykaTusHbIe:
KoHTponmpyIoT neiicTBHs TapTHepa
64. | T egeTHYecKue I'enetnyeckue psanpl MeTaa, Hayuamcsa: o6obmate PerynsituBHble:
DSLIBI METaILIa, HeMeTajlla U MePexoTHOro MeTaa nH(opManuio 1o TeMe B BUJIE PafnnqamT Coco0 U pe3ynbTar
CXEM, BBINIOJIHATH TECTOBYIO JIeUCTBHS
HEMETaJ1JIa 1
paboty Ilo3HaBaTeabHbBIE:

MEepeXoaHOro MeTajljia

Brnaneror o6umm mpueMoM penieHus
3a1aq
KommykaTuBHbI€:




KonTtpoaupyrot aelcTBus napTHEpa

65. | Tpenunr- TpeHuHr-TecTUpOBaHUE 10 PerynsatuBHbIie: Beipaxaror
TECTUPOBAHHUE II0 Bapuantam ['MIA npouuisix et u PaEJ'II/IanOT CIOC00 U pe3ynbTar aJIeKBaTHOE
papuantam [HA JIEMOBEPCUH f_IeI/ICTBI/I}[ . TIOHUMaHHE IPUIUH

O3HaBaTeJbHbIe: ycliexa 1 Heyclexa
IPONUIEIX JICT 1 Bi1azieroT oOIIMM IPUEMOM pelieHns | ydeOHoi
JAEMOBEPCUHA 3aga4 JeATEeIbHOCTU
KommykaTuBHbIe:
KoHTponupyroT neicTBuUs napTHEPA

66. | KonTpoabHas TectupoBanue 1o BapuaHTam Hayuamca: npuMeHATh PerynsiTuBHbI€: OCYIIECTBISIIOT
paGora Ned I'MA nemoBepcuu MOJTyYCHHBIE 3HAHUS U TOIIArOBBII ¥ UTOTOBBI KOHTPOJIb
Pemenne THA c(OpMHUPOBAHHbIE YMEHHUS JUIS IO pe3yJbTaTy

pemieHus yueOHbIX 3a1a4 Ilo3naBaTenbHbIE:
CTpOSIT peyeBOe BBICKA3bIBAHUE B
YCTHO¥ U MHChMEHHOH (popme
KommykaTtuBHbIe:
DopMyIHPYIOT COOCTBEHHOE MHEHHE
Y TIO3HIIUIO
67 | Pesepn
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