PaGouasi nporpamma no kypcy «Xumusm». 9 kiaace. ®I'OC 000
I[HosicHUTEeIbHAS 3aIUCKA.

. PaGouas nporpamMma 1o XuMHH JIjIsi OCHOBHOM IIKOJIBI COCTABJIEHA HA OCHOBE

2. ®enepanbubiii 3akoH Poccuiickoit deneparuu ot 29.12.2012 romga Ne 273- @3 «O6 obpazoBanuu B Poccuiickoit
®enepauun» (¢ usmenenusimu ot 13.07.2021r.).

3. [lpuka3 MunucrepctBa npocsemenuss P® or 22.03.2021 Ne 115 «O6 yrBepxkaenuu llopsiaka opranuzanuu u
OCYIIECTBJICHHS] 00pa30BaTEeNbHOM JEATEIbHOCTH TI0 OCHOBHBIM  00IIe00pa3oBaTeNbHBIM MIpOrpaMMaMm -
oOpa3oBaTeIbHbIM MPOrpaMMaM HayaJIbHOTO OOLIEr0, OCHOBHOT'O OOIIET0 M CPEIHEro O0LIEro 00pa3oBaHUs».

4. Tlpukaz MunucrepctBa oOpazoBanuss U Hayku P® «O06 yrBepxkaeHuu ¢eaepaibHOro rocyaapCTBEHHOTO
0o0pa30BaTeIbHOrO CTaHJIapTa OCHOBHOTO oOmiero ooOpasoBanusi» oT 17.12.2010r. Nel897 (B pen. Ilpukazos
Muno6pHayku PO ot 29.12.2014 r. Ne 1644, ot 31.12.2015 1. Ne 1577, npuka3 MunuctepctBa npocsemieausi PO or
11.12.2020 r. Ne 712).

5. IlpumepHass ocHoBHasi oOpa3zoBareibHas MPOrpaMMa OCHOBHOTO o0miero oOpa3zoBaHus (0A00peHa pelieHueM
dbenepanbHOTO y4eOHO-METOIUYECKOT0 O0BeIMHEeHHs TI0 001emMy oOpaszoBaHuto, npotokos Ne 1/15 ot 08.04.2015
dbenepanbHOTO y4eOHO-METOINUECKOT0 00BEIMHEHUS 10 00IIeMy 00pa30BaHUIO).

6. Ilpukaz MunucrepctBa mpocBemienus Poccuiickoit ®denepammu ot 20.05.2020 Ne 254 «O06 yTBepXIeHUU
denepanbHOro MepeyHs: y4eOHUKOB, JOMYIICHHBIX K UCTOIB30BAHUIO TIPH PEATH3allUd UMEIOIIUX TOCYJapCTBEHHYIO
aKKpeIUTAIMI0 00pa3oBaTeIbHBIX  MPOrpPaMM HAdajJbHOTO OOINEro, OCHOBHOI'O OOINEro, CpeJaHero OoOIIero
o0pa3oBaHus, OCYHIECTBISIONIMMUA 00pa30BaTENbHYIO NEATEIbHOCTHY (C M3MEHEHHSIMH Tpuka3 MuHUCTEpCTBa
npocsenieHus: poccuiickoit ®enepanuu ot 23.12.2020 1. Ne 766).

7. Astopckas nporpamma O.C. I'abpuensna, A.B. KymnioBoii, [IporpaMmma oOCHOBHOro o0OmIEro 0OOpa30BaHHs IO

xumun. 8-9 kimaccel. M: Jlpoda, 2015 1.

Ycras MAOY COII Ne 1.

9. OcnoBHas oOpa3oBaTeibHasl MporpaMMa OCHOBHOTO 001iero odpa3zoBanus, nporpamma Bocrnutanusgs MAOY COIL Ne

1.

[E—

*

PaGouas mporpamma mo XUMUHU: KOHKPETHUIHPYET MooxkeHusT DyHaaMeHTaNbHOTO sA/ipa COACpKaHUsS OOyUEHUS XUMHH C
YYETOM MEXKIPEIMETHBIX CBSI3€M Yy4eOHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIHMKJIA; OMNpeAeiseT MOCIe0BaTEIbHOCTD
M3YUYCHUSI €AUHULL COJepKAHUS O0yUeHUsI XUMUK U (hOopMUpOBaHUs (pa3BUTHSI) OOLIMX YUEOHBIX U CIEU(PUUECKUX TPEAMETHBIX
YMEHUM; 1aeT OPUEHTUPOBOUYHOE pacipe/iesieHne y4eOHOro BpEMEHH I10 pa3jeiaM U TeEMaM Kypca B MOJIaJIbHOCTH «HE MEHEe».

CoaepxaHue MNporpaMMbl HAMpaBICHO HAa OCBOCHUE 3HAHUW W Ha OBJIQJICHHE YMEHUSIMU Ha 0a30BOM YpOBHE, 4TO



cooTBeTcTBYyeT OOpa3oBaTenbHOM mporpamMMme ImKojbl. OHa BKIIOYAET BCE TEMbl, MPEAYCMOTPEHHbIE (penepanbHbIM
rOCYy/IapCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOI'O OOIIEro 0o0pa3oBaHUS MO XUMUU M ABTOPCKOM MpOrpamMmoit

y4eOHOro Kypca.

IIporpamma kypca «XuMHU» IIOCTPOCHA HA OCHOBE CIMPAJIBHOM MOJENIH, IPEAyCMATPUBAIOLIEH IIOCTEIIEHHOE Pa3BUTHE HU

yTJIY6JIeHI/IC TCOPCTUICCKUX HpeﬂCTaBHeHI/Iﬁ npu JIMHEMHOM O3HAKOMJICHUH C OSMIIMPHUYCCKHUM MATCPUAIIOM

B npeamMeTax CCTCCTBCHHO-MATCMATUYCCKOTO TUKJIA BEAYITYIO POJIb UT'PACT MO3HABATCIbHAA ACATCIIBHOCTD 1 COOTBCTCTBYIOIITUC

el Mo3HaBaTeJIbHbBIC y‘l€6HBI€ HeﬁCTBHH. B cBs3u ¢ 3 TUM OCHOBHBIMH meJasasMu oﬁyqunﬂ XUMHH B OCHOBHOM IIKOJIC SIBJISTFOTCS

1) bopmupoBanue y o0y4aromuxcs yMEeHUs BUICTh U TOHUMATh IIEHHOCTh 00pa30BaHMsl, 3HAUUMOCTh XUMHUYECKOTO 3HAHUS JIJIs
Ka)XJIOTO YeJIOBEeKa HE3aBHUCHMO OT €ro Impo(ecCHOHaIbHON NeATeTbHOCTH; YMEHUs pa3inudarh (akThl U OLIEHKH, CPAaBHUBATH
OLICHOYHBIE BBIBOJIbI, BUJETh HUX CBA3b C KPUTEPUSIMHU OIIEHOK U CBSI3b KPUTEPHUEB C OIMPEACICHHON CUCTEMOM LIEHHOCTEW,
dbopmMyITHUpOBaThH u 000CHOBBIBATh COOCTBEHHYIO MTO3UIIHIO;
2) dopMupoBaHUE y 00YyUaIOIIUXCS 1IETOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHUHU B CO3JJaHUU COBPEMEHHOM €CTECTBEHHO -
HAyYHOW KapTUHBI MHpPA; YMEHHS OOBSICHATH OOBEKTHI M TIPOIECCH OKPY)KAIOMIECH JIEHCTBUTEILHOCTH — IIPUPOJIHOM,
COLMAIIBHOM, KYJIbTYPHOHU, TEXHUYECKOU cpenpl, VCIIOJIB3YsI JUIsL 3TOTO XUMHYECKHE 3HAHUS,;
3) mpuoOpeTeHHe OOYYAIOIMIMMUCS OMbITa PAa3HOOOpPA3HOW JEATEIHHOCTH, MO3HAHHWS M CAMOIIO3HAHWS; KIFOUEBBIX HABBIKOB
(KITIOUEBBIX KOMIIETEHTHOCTEH), UMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE NI PA3JIUYHBIX BUJIOB JACATEIbHOCTU: PEIICHUS TpOoOiIeM,
MPUHATHS PENICHUH, TOWCKa, aHamm3a W 00paboTKM WH(pOpMaNUU, KOMMYHUKATHBHBIX HABHIKOB, HABBIKOB H3MEPEHUH,
COTPYIHHUYECTBA, 0€30MaCHOTO OOpAIEHUs C BENIECTBAMU B MTOBCEIHEBHOMN KH3HHU.

3agayaMu u3y4eHus y4eOHOro npeaMera «XumMush» B 9 Kiacce sBIIOTCS:

yueOHble: HOPMUPOBAHUE CUCTEMbI XUMHUYECKUX 3HAHUH KaK KOMIIOHEHTa €CTeCTBEHHOHAYYHOU KapTUHBI MUPAa;



pa3BUBaIOIIUE: PA3BUTHE JUYHOCTH OOYYAIOIIMXCS, WX HHTEIJIEKTYyallbHOE U HPABCTBEHHOE COBEPIICHCTBOBAHMUE,
dbopMupoBaHuE y HUX TYMAaHUCTUYECKUX OTHOIICHUN M HKOJOTUYECKH IE€JIeCO00pa3HOTrO TMOBEJCHUS B OBITY U B TPYAOBOM
NEATENbHOCTH;

BOCIIMTATeIbHbIE: (OPMUPOBAHUE YMEHUIN 0€30MacHOr0 oOpalieHus ¢ BEIIECTBAMHU, UCIIOIb3YEMbIMU B TTIOBCETHEBHOM KU3HU;
BbIpaOOTKA MMOHUMAHUS OOIIECTBEHHOW MOTPEOHOCTH B PAa3BUTHHM XMUMHUU, a TaKke (POPMHUpPOBAHHE OTHOIICHHS K XMMHUHU KaK K

BO3MOXKHOM 0051acTu Oynymiei npakTHUYeCKOM eI TeTbHOCTH.

OO0mas xapakrepucTuKa y4e0HOro npeamera « XumMmus»

B cootBeTcTBUN ¢ DenepalibHBIM TOCYAapPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM OCHOBHOTO OOIIEro 00pa30BaHUs ydaliruecs
JOJDKHBI OBJIa/IeTh TaKMMU I1O3HABATEJIbHBIMU YUEOHBIMHU JEUCTBUSAMHU, KaK yMeHUEe (OpMyJIHpOBaTh MPOOJIEMY U THUIIOTE3Y,
CTaBUTb LIEJIH U 3a/1a4M, CTPOUTH IUIAHbI TIOCTHKEHUS 1IeJIel U PEeLIeHUs] IOCTaBICHHbIX 33]1a4, IPOBOJANUTh AKCIIEPUMEHT U Ha €ro
OCHOBE JI€JIaTh BBIBO/IBI U YMO3AKIIIOUEHUS], IPEJCTABIATh UX U OTCTAaUBaTh

CBOIO TOUKYy 3peHus. Kpome srToro, ywammecs IOJDKHBI OBJAJAETh IPUEMaMH, CBA3aHHBIMH C OIpENEICHUEM MOHATHUM:
OrpaHUYMBATh WX, ONUCHIBATh, XapaKTepU30BaTh U cpaBHUBaTh. ClieJOBATEIBHO, NMPU U3YUYEHUU XUMHH B OCHOBHOH HIKOJIE
yyaliecs: JOJDKHBI OBJaJeTh YyYEOHBIMU JEHCTBHSIMH, TO3BOJSIIOIIMMHU MM JIOCTMYb JIMYHOCTHBIX, HPEIMETHBIX U
MeTanpeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

[Ipennaraemass mporpaMMa IO XMMHH DPacKpbIBaeT BKJIaJ y4eOHOro NpeaMera B JOCTHKEHHUE IIeJIe OCHOBHOIO OOILEro
00pa30BaHUA U ONPEENIET BaXKHEHIINE ColepKaTeNNbHbIe IMHUU TpeaMeTa:

- BeIIeCTBO — 3HAHUS O COCTABE M CTPOEHUU BEIIECTB, NX BAKHEUIINX (PU3NUECKUX U XUMUYECKHUX CBOMCTBAX, OMOJIOTNYECKOM
JICHCTBUU;

* XHMHMYECCKad peaklms — 3HAHUA 00 YCIOBHAX, B KOTOPBIX IIPOABIAIOTCA XHMMHYCCKHUC CBOMCTBA BCIICCTB, crocobax



yIIpaBJICHUS XUMHUYECKUMU MpoueccaMu;
NpUMeHeHHe BelleCTB — 3HAHUA U ONBIT MPAKTUYECKOW MESITENBHOCTH C BELIECTBAMHU, KOTOpbIE HauOOjee YacTo
ynoTpeOstOTCS. B MOBCEIHEBHOM JKU3HU, IMHPOKO HCIOJB3YIOTCS B MPOMBIIIJIEHHOCTH, CEILCKOM XO3SUCTBE, Ha TPAHCIOPTE;
SI3bIK XMMHH — CHUCT€Ma BAXHCWUIIMX MOHATHUMA XUMHM W TEPMHUHOB, B KOTOPBIX OHU ONMCHIBAKOTCS, HOMEHKIATYypa
HEOPraHUYECKUX BEIIECTB, T. €. MX Ha3BaHMs (B TOM YHUCJIE U TPUBHUAIBHBIE), XUMUYECKHE (POPMYJbI U YpaBHCHHS, a TaKkKe
npaBujia epeBojia MHPOPMAIIMHU C €CTECTBEHHOTO S3bIKA Ha SI3bIK XUMHUH B 00OpPaTHO.
[Ipu otOope comeprkaHusi, KOHKPETUIUPYIOIIETO MPOTPaMMy, YUUTHIBAIOCH, UTO TIEpe] OOIMM 00pa3oBaHUEM HE CTOUT 3ajada
npodeccroHaIbHON MOATOTOBKM OO0YYaIOIMMXCA. JTO OMPEACIIMIO MOCTPOCHUE Kypca Kak OOIIEKYIbTYpPHOT'0, HAIPaBIEHHOTO,
npekae Bcero Ha (opMHpOBaHME W Pa3BUTHE MHTEpPECa K M3YYCHUIO XMMHH. YUYTE€HAa OCHOBHAs OCOOCHHOCTH IMOJIPOCTKOBOIO
BO3pacTa — Hayvajio Mepexojia OT IETCTBA K B3POCIOCTH, KOTOPBIN XapaKTepHU3yeTCsl pa3BUTHEM MO3HABATENBbHOM Cephl.
Ha »tane ocHoBHOro o0miero cpeaHero oOpa3oBaHUA MPOUCXOAUT BKIIOUEHHE OOYYaIOIIUXCS B TMPOEKTHYIO U
UCCIIEIOBATEIBCKYIO JIEATEbHOCTh, OCHOBY KOTOPOW COCTABIISIIOT TaKHE€ YHHUBEpPCAJbHBIE yueOHBIC NEUCTBHS, KaK YMEHHE
BUJETh NPOOJIEMBI, CTAaBUTh BOIPOCH], KIacCU(UIMPOBATh, HAOIIONATh, MPOBOJUTH OKCIIEPUMEHT, JelaTh BBIBOJALI H
YMO3aKJII0UeHUs, 0ObSICHATH, JOKAa3bIBaTh, 3aIIUIIATh CBOHM HJIEH, 1aBaTh orpeaeneHus nouatusM. Cro/ia ke OTHOCSTCS IPUEMBI,
CXOJIHBIE C OIPEICICHUEM MOHATHUI: ONUCAHUE, XapaKTEPUCTUKA, Pa3bsICHEHNUE, CPAaBHEHUE, pasinnyeHue. POpMUPOBAHUE ITUX
YHUBEPCAIBHBIX YUEOHBIX JEHCTBUN HaUMHAETCA €lI€ B HAYAJIbHOM IIKOJIE, a B KypC€ XUMHUH OCHOBHOM IIKOJIBI MPOUCXOIUT UX
pa3BHUTHE W COBEPIICHCTBOBAHME. B CBSA3WM C 3TUM pe3epBHBIC YaChl TUIAHUPYETCS UCIOJB30BaTh HA (JOPMUPOBAHKE U PA3BUTHE

YMGHHI;'I HpOGKTHOﬁ n HCCHGHOB&TGHBCKOﬁ ACATCIbHOCTHU, YMCHHEC BUIACTDH HpO6JIeMI>I, ACJIaTb BBIBOJAbI 1 YMO3AaKIIOUYCHMA.

MecTo y4eOHOro nmpeaMera B y4eOHOM IJIAHE



Oco0eHHOCTBIO cojiepKaHus Kypca «XUMUs» SBISIOTCA TO, UTO B Oa3UCHOM y4eOHOM (00pa30BaTEIbLHOM) IUIAHE 3TOT MPEAMET
MOSIBJSIETCS MOCJIEAHUM B PSIIY M3YYEHHUS €CTECTBEHHOHAYYHBIX AUCHUIUIMH. J[aHHAs HEOOXOJUMOCTh OCBOEHHUS OOBACHAETCA
TEM, YTO LIKOJBHUKU JOJKHBI 00JaJaTh HE TOJBKO ONPEAEIICHHBIM 3allacoM MpPEeIBAPUTENbHBIX €CTECTBEHHOHAYYHBIX 3HAHUM,
HO U JOCTaTOYHO XOPOLIO Pa3BUTHIM aOCTPAKTHBIM MBIIIJICHUEM. YUalUMUCA VY>K€ HAKOIUIEHbl 3HAHUS IO CMEXHBIM
JUCIUIUIMHAM LMKJIA: OWOJIOTHH, (U3MKH, MaTeMaThku, reorpaduu, cHOpMUPOBAIUCH YMEHUS aHAJIU3UPOBATb, BECTU
Ha0JII0/IEeHNSI, CPABHUBATH OOBEKTHI HAOJIIOICHHUS.

B coorBercTBUM C y4eOHBIM IJIJaHOM Ha M3y4YeHHE XUMHH B 9 Kiacce OTBOJIUTCSA 2 4Yaca B Henento, 68 4yacoB B roj, mpu
HOPMATUBHOW MPOJOJKUTENFHOCTH yueOHoro roja 34 ydeOHble Heaenud. Takum oOpa3oMm, BpeMs, BbIAEIsIeMOe pabouuMu
y4eOHBIMU TJIaHAMH Ha U3y4YeHUE XUMUU B 9 Kilacce Ha MpakTHUKe paBHO 68 yacam.

C ydeéroM HEu30eKHBIX IMOTEPh YYEOHOTO BPEMEHH, BBI3BIBAEMBIX PA3THUYHBIMU OOBEKTUBHBIMU NPUUYMHAMH, a TaKKe
HEOOXOJMMOCTH BBIZICJICHUS JOMOJHUTEIBHOIO BPEMEHM Ha HU3Y4YEHHE OTIEIbHBIX BOMPOCOB Kypca XHMHH IPOrpaMMOin
IPEIYCMOTPEH OOJIBIION 00BEM PE3EPBHOTO BPEeMEHH -6 YacoB.

[Iporpammoii mpeyCMOTPEHO MPOBEACHUE:

KOHTPOJIBHBIX padoT — 4,

MPAKTUIECKUX padboT — 6 4acoB.

Cpok peanuzanuu NporpaMMbl — OJIMH Y4€OHBIN TO/I.

DopMbl, METOAbI M CPEACTBA 00yYEeHHS, TEXHOJIOTUHU
B nanHom kiacce BeayluuMu METOJAaMU O0yUYEHHsS IPEAMETY SBIISIIOTCS: 00bSICHUTEIbHO-UIUTIOCTPATUBHBIN U PENPOAYKTUBHBIN,
XOTSl HMCHOJIB3YETCSI MU YaCTUYHO-IOMCKOBBIM. Ha ypokax HMCIONB3YHOTCS 3JE€MEHTHI CIEAYIOMIMX TEXHOJOTHM: JUYHOCTHO -

OpUEHTHPOBAHHOE O0yUYeHHUE, 00yueHue ¢ npuMeHeHrueM onopHeix cxeMm, MKT, npoekTHas nesTeIbHOCTb.



Hcnonb3ytorcs cnenyomue GopMbl 00yUeHusi: ydeOHbIE 3aHATUS, SKCKYPCUHU, HAOMIOAEHUS, ONBITHI, IKCIIEPUMEHTHI, paboTa
C y4eOHON M IONOJHUTEIbHOW JINTEPAaTypoOH, aHAJIW3, MOHUTOPHUHI, HCCIEN0BaTeNIbCKas padoTa, mpeseHTauud. OnpeneneHHoe

MECTO B OBJAJCHUHU JAaHHBIM KYPCOM OTBOJUTCS CaMOCTOSITEIbHOM paboTe: MOATOTOBKAa TBOPYECKUX pabOT, COOOUICHUH,

pedepatos.

DopMBbI IPOMEKYTOYHOU U UTOTOBOM ATTECTALUU

[TpoMesxyTouHast aTTecTaIus MPOBOIUTCS B (hopme:

- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOSITEIbHBIX padoT;

- MPAKTHUYECKUX;

- TBOPUYECKHUX padoT.

VYuyamuecs: NpoxoasT UTOTOBYIO arTecTanuio — B Buae OI'D.

OO6yuenue Benércs mo yueOHuky O.C.l'abpuensn «Xumus 9 kiacc», KOTOPBIA COCTAaBISIET €IUHYIO JHHUIO Yy4eOHUKOB,
COOTBETCTBYET (heepalibHOMY TOCYAapCTBEHHOTO O0pPa30BaTEIBLHOTO CTAaHIApTa BTOPOTO IOKOJEHUS 0a30BOTO YPOBHA H

peanmuzyet aBTopckyto nmporpammy O.C.I"abpuensaa (2012r.)

OT1inuynTeIbHBbIE 0COOCHHOCTH padoYeil NPOrpaMMbl M aBTOPCKOM
OcHOBHOE cofiep:KaHNe aBTOPCKOM MOTHOCTHIO HAIILIO OTPaXEHUE B TAaHHOW pabdoueil mporpaMme.
B pabouyro mnporpamMmy Mo XMMHUU BHECEHbl M3MEHEHHMsI MO CPAaBHEHHUIO C aBTOPCKOM: U3 pe3epBa gobOamieHo 1 dac Ha

«Metanb» u gobaien luac Ha [Ipaktukym 1 «CBoICTBa METAIIIIOB M UX COeUHEHUI». OCHOBHOE OTIMYME JIAaHHOW paboueit



MPOrpaMMbl OT aBTOPCKOM COCTOUT B TOM, YTO B aBTOPCKOM MporpamMme MpakTUYECKHe padOoThl CrpyNIUPOBAHBI B OJIOKU -
XUMHYECKUE MPAKTUKYMBI, KOTOPbIE MPOBOASATCS MOCIE M3YYEHHsS] HECKOJbKHX pPA3/eloB, a B pabouell MporpaMMe 3TH K€
MpaKkTUYEeCKre padOoThl JAIOTCS MOCIE U3YUYEeHUS KOHKPETHON TeMbl. JTO MO3BOJISET JYyUlle 3aKPENUTh TEOPETUUECKUI MaTepua
Ha MpaKkTUKE M NPOBEPUTH MPAKTHUYECKHUE YMEHHMS W HABBIKM HEMOCPEJACTBEHHO MO JAaHHOM TeMe. UTOOBl MpOBECTH
OPAKTUYECKYI0 paboTy MO KOTJa-TO M3YYEHHOW Teme, TpeOyeTcs JOMOIHHUTENIbHOE BpEeMs JJIsl MOBTOPEHMSI TEOPETUYECKHUX

OCHOB, YTO HUCKJIFOYACTCs B I[aHHOﬁ pa6oqeﬁ ImporpaMmme.

TemaTuyeckoe MIIAHUPOBAHME

Pazten KO.JII/I‘IeC;l"BO 4acoB B KoaunvecTBo yacoB B padoueid

aBTOPCKON Mporpamme nporpamme

1. Beemenume. OOmas  xapakTepUCTHKA  XUMHUYECKUX

AJIEMEHTOB M XUMUYECKUX peakuuid. [lepuognueckuit 3aKkoH u 10 10

[lepronuyeckas cucteMa XUMHUYECKUX 3JIEMEHTOB

JI.1.MenneneeBa

2.Mertauibl 14 14 +1 +2+1

3.IIpaktukym 1 «CBOMCTBAa METATIIOB U UX COCTUHEHUI 2 -

4. Hemeramibl 25 2543

5. Ilpaktukym 2 «CBOMCTBa HEMETAIIJIOB U UX COSTUHEHUI 3 -

6.0000111eH1e 3HAHM 110 XUMUH 32 KYPC OCHOBHOM IIKOJIBI.

IToaroroBka k ['A. 10 10

Peseps 4 )

Hroro: 68 68




Pe3yabTaThl OCBOCHUS Kypca XUMHHU

HpI/I HN3Yy4YCHUHN XUMUU B OCHOBHOM IIKOJIe 00eCIICUYNBAETCS AOCTUKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IMMPCIMCTHBIX

pE3yJIbTAaTOB.

JINYHOCTHBIE:

B IIEHHOCTHO-OPUEHTAIMOHHOU chepe — YyBCTBO TOPAOCTH 32 POCCUMCKYI0O XUMUUYECKYIO HAYKY, TYMaHU3M, OTHOIIICHUE

K TPYIY, LIeJI€YyCTPEMIICHHOCTH;

(dbopMupoBaHUE IIEHHOCTH 3/I0POBOTO M 0€30MacHOr0 00pasa KU3HHU; YCBOCHUE MPaBUil HHAUBUAYATBLHOTO U
KOJUICKTUBHOTO 0€30MaCHOT0 IMOBEICHUS B UPE3BBIYAMHBIX CUTYAIIMSX, YIPOXKAIOIINX KU3HU U 3/T0POBBIO JTIOJICH;

B TPYAOBOH c(hepe — roTOBHOCTh K OCO3HAHHOMY BhIOOPY AasbHeIel 00pa3oBaTeIbHON TPAEKTOPHH;

B MO3HABATEIbHON (KOTHUTHBHOM, MHTEJUIEKTYyaJIbHOM ) cepe — yYMEHHUE yNpaBIsATh CBOCH MO3HABATEIbHON
JEeSTETBHOCTBIO.

(dbopMHUpOBaHUE OCHOB IKOJIOTHYECKOU KYJIBTYphI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO KOJIOTUYECKOTO

MBIIIJICHUS, Pa3BUTHUE OIBITA YKOJIOTUUECKU OPUECHTUPOBAHHON PEPIICKCUBHO-OIICHOYHOM U MTPAKTUYECKON JIeSITEIbHOCTH

B JKU3HCHHBIX CUTYallUAX;

MeTanpeaMeTHbIe:

® YMEHHE CAMOCTOSITEIILHO OMPENEIISATh IEN CBOETO O0YUCHUS, CTAaBUTh U (DOPMYyITHUpOBATh /i ce0sl HOBBIC 3a7a4i B yu€Oe n

MO3HAaBaTEIILHOMU ACATCIbHOCTH, Pa3BUBATh MOTHUBbBI 1 HHTCPCChI CBOCH MO3HABATEIbHOM JCATCIBHOCTH,

® YMCHHUC CaAMOCTOATCIBHO IINTAHHUPOBATb IIYTH JOCTHXKCHUI ueneﬁ, B TOM 4YHCJIC aJIbTCPHATHUBHBLIC, OCO3HAHHO BBI6I/IpaTB

HauOonee 3¢ PeKkTUBHBIE CIOCOOHI PelIeHsI YU4eOHBIX U TO3HABATEIbHbIX 33/1a4;



® yMEHUE COOTHOCHTH CBOU JACHCTBHS C IUIAHUPYEMBIMHM PE3YJIbTAaTaMH, OCYIIECTBIISITH KOHTPOJb CBOEH IEATEIBHOCTH B
npolecce JOCTUKEHUSI Pe3ysbTaTa, ONpeAesaTh CIOocOObl JEHCTBUN B paMKaxX NpPEIJIOKEHHBIX YCIOBUW M TpeOOBaHUM,
KOPPEKTUPOBATH CBOU JIEMCTBUS B COOTBETCTBUU C U3MEHSIOLIEUCS CUTYALUEH;

® YMEHHE OLIEHUBATH IPaBUILHOCTH BBIITOJIHEHHS Y4eOHOM 3a/1a4k, COOCTBEHHBIE BO3MOKHOCTH €€ pelIeHUS;

® BJIaJICHME OCHOBAaMU CaMOKOHTPOJISI, CAMOOLIEHKH, MPUHATUS PEIICHUI U OCYIIECTBICHHUSI OCO3HAHHOTO BhIOOpa B yueOHOI
Y [I03HABATEJIbHOMU 1€ TEIBbHOCTH;

® yMEHHE OIpEAeNiATh MOHATHS, CO3/JaBaTh OOOOIIEHMs, YCTAaHABIMBATH AHAJOTHH, KIACCU(PHUIMPOBATH, CAMOCTOSTEIHHO
BbIOMpATh OCHOBAaHUSA M KPUTEPUU IS KJIacCU(PUKALMK, YCTAaHABIMBATH NPUUYMHHO-CIIE/ICTBEHHbIE CBSI3U, CTPOUTHh
JIOTUYECKOE PACCYkKACHHE, YMO3aKIIOUeHHE (MHIYKTUBHOE, AEAYKTUBHOE U 110 aHAJIOTUH) U JIeJaTh BHIBOIbI;

® yMEHHE CO3/aBaTh, MPUMEHATH M MPEeoOpPa30BBIBATH 3HAKM W CHUMBOJBI, MOJEIM W CXEMbl JJisi pEUIeHUS Y4eOHBIX U
IIO3HABATEJIbHBIX 3a/1a4;

® YMEHHE OPraHU30BBIBATh yUeOHOE COTPYIHUYECTBO U COBMECTHYIO JCSITEILHOCTh C YUUTEJIEM U CBEPCTHUKAMU; pabOTaTh
WHANBUAYAJTBHO M B TPYIIE: HAXOAUTH OOIEe PElIeHrEe U pa3pemaTh KOH(IUKTH Ha OCHOBE COTJIACOBAHUS MO3ULIUNA U
yuéTa UHTEPECOB; (OPMYIHPOBATH, APTYMEHTUPOBATh U OTCTAaWBAaTh CBOE MHEHUE;

® YMEHHE OCO3HAHHO UCIIOJIb30BATh PEUYEBBIE CPEACTBA B COOTBETCTBUM C 3a1a4€ld KOMMYHUKALIMY U1 BBIPAKEHUS CBOUX
YyBCTB, MBICTICH ¥ TIOTPEOHOCTEN; INTAHUPOBAHUS U PETYJISIUHA CBOCH JNEATEIHLHOCTH; BIaICHUE YCTHOW U MMCbMEHHON

pPEUYbI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYBIO;

e (opMupoBaHHE U pa3BUTHC KOMIICTCHTHOCTH B O0OJIACTH HCIIOJIB30BaHUS HH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOT UM,

L (bOpMI/IpOBaHI/Ie " PAa3BUTHUC 3KOJIOTHYCCKOT'O MBIIIJICHUSA, YMCHUC IIPUMCHATH €0 B HOSH&B&TCHLHOﬁ, KOMMYHHKaTHBHOﬁ,



COLIMAJIBHOM MPAKTHKE U MPOPECCUOHATBHOW OPUEHTALIUH.

IIpeamernsie:

1.B no3HaBaTe/IbHOM cpepe:

® J1aBaTh ONPEACIICHUS W3YUYCHHBIX NMOHATHUN: «XUMHUYECKUN DJIEMEHT», «aTOM», «UOH», «MOJEKYJa», «IIPOCTHIE U CIOKHBIC
BEIIECTBA», «BEILIECTBO», «XUMHUYecKas (Popmyiia», «OTHOCHTENIbHAsI aTOMHAas Macca», «OTHOCUTEJbHas MOJIEKYyJspHas
Maccay, «BaJICHTHOCTB», «CTEIEHb OKUCIICHUS), «KPUCTALIMYECKAS PELIETKa», «OKCUABD), «KUCIOTHI», «OCHOBAHHUIY,
«conny, «aM(@OTEPHOCTb», «UHAMKATOP», «IEPUOAMYECKUN 3aKOH», «IEpUOAUWYEecKas  TaOJMIa», «HU30TOIBD,
«XMMUYECKasl CBA3BY, QIJIEKTPOOTPHULATEIIBHOCTE), «XUMUYECKasl PEAKLHUS», «XUMUYECKOE YPAaBHEHHE», «IC€HETHUYECKAs
CBSI3b», KOKUCIIEHUEY, «BOCCTAHOBIICHUEY, «IJIEKTPOIUTHYECKAS TUCCOLUALINAY», KCKOPOCTh XUMUYECKON PEAKIIUN»;

® OIMCaTh JEMOHCTPALIMOHHBIE U CAMOCTOATENBHO [POBEACHHBIE XUMUYECKUE IKCIIEPUMEHTHI;

® ONMCHIBATH U Pa3IM4aTh U3YUYCHHBIC KJIACChl HEOPTAHUYECKUX COCAUHEHUM, MPOCTBIE U CIO0XKHBIE BEIIECTBA, XUMUYECKUE
peaKuuy;

o KIaccuPpUIMPOBaTh U3yUYEHHBIC OOBEKTHI U SIBJICHUS,

e JleJlaTh BBIBOABI M YMO3AKIIOUEHUS U3 HAOIIOJEHUMN, M3YUYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH
CBOMCTBA HEM3YUYEHHBIX BEUIECTB I10 aHAJIOTUU CO CBOMCTBAMH U3YUYECHHBIX;

® CTPYKTYPHUPOBATh U3YUEHHBIN MaTepHall U XUMHUYECKYI0 HH(OPMAILINIO, TOTYUYEHHYIO U3 IPYTHUX UCTOUHUKOB;

® MOJEIMPOBATH CTPOCHUE aTOMOB JIEMEHTOB 1-3 IeproI0B, CTPOCHUE MPOCTHIX MOJICKYI;

2.B IeHHOCTHO — OpUEHTAIMOHHOM cepe:

¢ AHAJIM3UMPOBAThL M OLCHHUBATHL IOCICACTBHUA OJIA Oprmammeﬁ CpCabl OBITOBON M HpOHBBOI[CTBGHHOfI ACATCIBHOCTHU



YeJI0BEKa, CBSI3aHHOM ¢ repepaboTKOM BEIIECTB;
3. B Tpynosoii chepe:
® [IPOBOJUTH XUMHUYECKUI IKCIIEPUMEHT;
4. B cepe 0e30macHOCTH KU3HEAEATEIbHOCTH:

¢ OKA3bIBATH IICPBYIO ITOMOIIb IIPU OTPABJIICHUAX, OKOI'aX U APYTUX TpaBMax, CBA3dAHHBIX C BCUICCTBAMU U Ha60paTOpHBIM

000pyI0BaHUEM.
TemaTnueckoe NJIaHUPOBaHUE Y4eOHOr0 MaTepuaJia
Ne Ha3Banue rinaBbl KonnuecTtBo [IpakTrueckue KonTponsHbie
TJIaBBI JacoB paboTHI paboTHI
Brenenue. O01mas xapakTepucTuKa XUMHUYECKHUX DJIEMEHTOB H 6 Nel

XUMHYECKHUX peakuuid. [leppoanuecknuil 3aK0oH U
ITepuonnyeckas cucteMa XUMHUYECKUX 3JIEMEHTOB
JI.1.MenneneeBa

1. | Metamsl 18 Nel-3 Neo2
3. | Hemetamnbl 28 Ne4-6 Ne3
5. | O6o01IeHne 3HaHUi TT0 XUMUU 32 KypC OCHOBHOM IIKOJIBI. 10 Neq

[Toaroroska x ' A.

6. | Pe3epn 2

Hroro 68 6 4




OcHoBHOE coep:KkaHHe Kypca

Beenenne. O01mast XapaKTepruCTHKA XUMHYECKUX 3JIEMEHTOB U XUMHU4YecKuX peakuuid. Ilepuognyeckuii 3aKoH u
Iepuoanueckasi cucrema

xumnuyeckux 3ieMenToB /I. U. MenaenaeeBa (10 u)

XapakTepucTUKa 3JIEMEHTa II0 €ro IojoxeHuro B llepuommueckor cucreme xumuueckux aneMeHTtoB . M. Menzaeneena.
CgoiicTBa OKCHJIOB, KHCJIOT, OCHOBAaHMM M COJIEl B CBETE€ TEOPUU DJICKTPOJUTUUYECKON JUCCOLMAIMM M OKUCIICHUS-
BoccTaHOBJieHUs. [loHsiTHE O TIepexXodHBIX »JJeMeHTaX. AMQOTEPHOCTh. ['€HETHYECKUM psii TEPEXOTHOTO DJIEMEHTA.
[lepuonnueckuit 3akoH u lleprnoamueckas cucrema xumudeckux aneMeHToOB J[. M. MenpaeneeBa. Xumuueckas OpraHu3anus
KMBOW U HEKHMBOU NPUPOJABL. XMUMUYECKUNA COCTaB spa, MAHTUU U 3€MHOM KOpPbL. XMMHUYECKUE DJIEMEHTHI B KIIETKAX JKUBBIX
opranu3MoB. Makpo- u MuKpodiaeMeHThl. O0oO0IIeHne CcBeAeHU 0 XuMUYeckux peakiusax. Kinaccudukamus XUMHUYECKUX
peakuuii Mo pa3jINYHbIM MPU3HAKAM: «UHUCIO M COCTAaB PEAarupyroluXx M 00pa3yIoUIuXcsl BEIIECTBY», «TEIIOBOWM 3(PderTy,
«HAINpaBIICHUE», «U3MEHEHHE CTEIEHEW OKUCICHUS DIIEMEHTOB, OOpa3ylolIUX pearupyrooliue BemecTBay, «dazan,
«HCIIOJIB30BaHKE Kartanuszatopa». [IoHsATHE O CKOPOCTH XMMHUUYECKOU peakuuu. PaKTopsbl, BIUAIOIIME HA CKOPOCTh XUMUYECKUX
peaknuii. Katanuzaropsr u katanus. MTHruOUTOpb. AHTHOKCHIAHTHI.

JlemoHcTpanum.

Paznuunbie dopmbr Tabmuiel [[. 1. MenaeneeBa. Mojenu atToMoB 3jieMeHTOB 1—3-ro nepuoioB. Mojiesib CTPOCHUS 36MHOTO
mapa (ImornepeyHslil pa3pe3). 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEaKIMU OT MPUPOJAbl PEarupyrolnX BeleCTB. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKON peaKkuu OT KOHLEHTPALMHU PEarupyrolIuX BElIeCTB. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIHH OT
IJIOMIAIM CONMPUKOCHOBEHUSI PEarupyrollnuX BelIEeCTB («KUISIIIUN CIIOW»). 3aBUCUMOCTh CKOPOCTH XUMHUUYECKON peakiuuu OT

TEMIIEPATYPhl pEarupyrouux BenecTs. ['oMOreHHbli U reTeporeHHbIi Katanu3bel. DepMeHTaTUBHBIN KaTtanu3. THrubupoBaHue.



JlabopaTopHbIe ONBITHI.

1. IlomyyeHne ruapoKcHAa LMHKA M HCCIEIOBAHUE €ro CBOWCTB. 2.MopaenupoBanue mnoctpoeHus l[lepmoanyeckori cucTeMsl
xumuueckux snementoB JI. . Menzaeneena. 3. 3amelenue >xene3oMm Mmenu B pactBope cyibdara meau (II). 4. 3aBucumoctb
CKOPOCTH XUMHUYECKOW pEeaKUU OT MPUPOJbl PEATHPYIOLIUX BEUIECTB HA IPUMEPE B3aUMOACHCTBUSA KUCIOT C METAJIIAMM.

5. 3aBUCUMOCTb CKOPOCTH XHUMHYECKON PEAKIIMU OT KOHLIEHTPALMHY PEArMpPYIOIINX BEIIECTB HA IPUMEPE B3aUMOACHCTBUS LIUHKA
C COJITHOU KHCJIOTOM Pa3IMYHON KOHIICHTPALUU.

6. 3aBUCHMOCTh CKOPOCTH XMMHUYECKOW pEAKIMH OT IUIOMIaAN CONPUKOCHOBEHUS pEarupyrolux BenlecTs. 7. MoaenupoBaHue
KUIALIETo cJIos». 8. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEAKIMM OT TeMIEpaTypbl pearupyrollux BEIIECTB Ha MPUMEPE
B3aumojeiicteusi okcuaa meau (II) ¢ pacTBopom cepHOM KHUCIOTBHI Pa3IMYHON Temmeparypbl. 9. PaznoxkeHue mnepokcuaa
BOJIOpoJia ¢ oMotk okcuaa Maprania (IV) u karanassl. 10. OOHapykeHue KaTaia3bl B HEKOTOPBIX MUILEBBIX MPOayKTax. 11.
NurubupoBanue B3auMOJACHCTBUS KUCIOT C METANIAMUA YPOTPOITUHOM.

IIpeameTHBIE pe3yabTaThl 00yUeHHSA

Yyamuics 10JKeH ymems:

UCIIOJb30BaTh IIPU XapaKTEPUCTUKE IIPEBPALLICHUN BELIECTB NOHATHUA: «XUMHUYECKas PEaKUUs», «PEeaKkluu COCIUHECHUSD,
«pEaKIMH PA3JIOKECHUS», «PEAKIHH OOMEHa», «PEaKIMh 3aMEIICHHS», «PeaKIuu HeUTpamu3aium», «IK30TePMUUYECKUE
peaknumn», <«OHIOTEPMUUYECKHE  PpEaKIuu», «OOpaTUMBIE pEaKIuu», «HEoOpaTUMBbIE  pPEaKIMh», «OKUCIUTEIbHO-
BOCCTAHOBHUTEJIBHBIE PEAKLUHUHN», «TOMOTEHHBIE PEaKUUW», «TETEPOrCHHBIE PEAKIUN», «KATATUTHYECKUE PEaKUUn»,
CHEKATATUTHYECKHUE PEAKIINI, «TETUIOBOM 3P (HEKT XUMUIECKON PEAKITUN», «CKOPOCTh XUMUYECKON PEeaKIuN», «KaTaau3aTopy;
XapakTepPU30BaTh XUMHUUYECKHUE JIEMEHTHI 1—3-r0 nepuoaoB MO UX NOJIOKEHUIO B [leproanueckor cucteMe XMMUYECKAX
anemeHToB JI. M. MenaeneeBa: XUMUYECKHN 3HAK, MOPSAIKOBBIA HOMED, NEPUOA, TPYIIIA, NOATPYIIA, OTHOCUTEIbHAST aTOMHAS

Macca, CTpOE€HHE aTtoma (3apsii siapa, 4YUCIO MPOTOHOB W HEUTPOHOB B sijipe, OOIIEe YHUCIO 3JIEKTPOHOB, pachpeacsieHue



AJIEKTPOHOB IO JIEKTPOHHBIM CIIOSIM, TPOCTOE BELIECTBO, (OpPMYJia, Ha3BaHUE U TUIl BBICIIETO OKCHJA U THIPOKCUIA, JIETYYEeTO
BOJIOPOJTHOTO COEIMHEHHUSI (/1711 HEMETAJIOR));

XapaKTepu30BaTh OOIIMEe XHUMHUYECKHE CBOMCTBA aM(OTEPHBIX OKCHJIOB W TUIPOKCHUIOB;, MPUBOJIUTH MPUMEPHI PpEaKIui,
MOATBEPKAAIOMIUX XUMUYECKUE CBOMCTBA aM(POTEPHBIX OKCUIOB U TUAPOKCHUIOB;

JaBaTh XapaKTEPUCTUKY XMMHUYECKHUX PEaKIUi MO YUCIY M COCTaBY MCXOJHBIX BEIIECTB W MPOAYKTOB PEAKIUU; TEIIOBOMY
2 deKkTy; HampaBICHUIO NPOTEKAHUS PEAKIMU;, H3MECHEHHUIO CTENEHEW OKHUCJICHUS DSJIEMEHTOB; arperaTHOMY COCTOSTHUIO
UCXOJTHBIX BEIECTB; YUaCTHIO KaTaIn3aTopa;

OOBSICHATH Y NPUBOJUTH NMPUMEPHI BIUSHHUS HEKOTOPBIX (DAKTOPOB (MpUpOAa pearupyromlux BEleCTB, KOHIIEHTPAIUS BEIIECTB,
JaBJIieHUEe, TeMIepaTypa, KaTalau3aTrop, MOBEPXHOCTh COMPUKOCHOBEHHMS PEArvpyIOIIMX BEIIECTB) HAa CKOPOCTh XHMHYECKUX
peaxkiuu;

HaAOJII0JIaTh U ONMCHIBATh YPABHEHUS PEAKIIU MEXK]Iy BEIECTBAMU C TMTOMOIIBIO €CTECTBEHHOT'O (PYCCKOTO MJIM POJHOTO) S3bIKA U
SI3bIKa XUMUH;

IIPOBOJIUTH OIIBITHI, MOATBEPKIAIONINE XUMHUCCKHE CBOMCTBA aM(OTEPHBIX OKCHJIOB M THAPOKCHIOB; 3aBUCHMOCTh CKOPOCTHU
XUMUYECKOW peakIuu OT pa3IUYHbIX (akTopoB (MpHUpOJa pEearupyrolluXx BeEIIeCTB, KOHIICHTpAIlMs BEIIECTB, JJaBJICHUE,

TEMIIepaTypa, KaTaiu3aTop, HOBEPXHOCTh COMPUKOCHOBEHUS pEarupyIoluX BEIIECTB).

MeTtanpeaMeTHble pe3yabTaThl 00yUYeHH s
Yyamuics 10JKeH ymems:
OTPENICIIATh IeNIb Y4eOHOH JEATCIbHOCTH C TOMOIIBI0 YUHTENIS M CAMOCTOSTEIBHO, MCKATh CPEJICTBA €€ OCYIICCTBICHUS,
paboTas 1Mo IUIaHy, CBEPSATh CBOM JIEMCTBHS C IIEJIbIO M MPH HEOOXOAWMOCTH HUCHPABIATH OIMIMOKHA C TOMOIIBIO YUUTENIS U

CaMOCTOATCIBHO,



COCTaBJISITh AaHHOTAIMIO TEKCTA;
CO3/1aBaTh MOJIEIM C BBIJICIICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa U MPEACTABICHUEM UX B MPOCTPAHCTBEHHO-
rpaduyecKoi Ui 3HAKOBO-CUMBOJIMYECKOU (popme;

OMpeNeNaTh BUIbI KJIaccuukauu (€CTECTBEHHYIO U HCKYCCTBEHHYIO);

OCYILIECTBIIATH MPAMOE AEAYKTUBHOE JI0KA3aTEIbCTBO.

Tema 1. Metanasl (14 1)

[Tomoxenne wMertamoB B llepuomnueckor cucreme xumudeckux odiemeHToB JI. WM. MengeneeBa. Meramnueckas
KpUCTAJUTMYECKAsl pelleTka M MeTa/ulnuecKas Xumudeckas cBs3b. OOmume ¢usmdeckue cBoiicTBa MetaioB. CIiaBbl, HX
CBOWMCTBA W 3HAauYCHHE. XUMHYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTENCH, a TaKKe B CBETE MX IIOJIOKECHUSA B
AIEKTPOXUMHUYECKOM pAly HanpsokeHuit metaiioB. Kopposus metamioB u criocoObl 00ps0bI ¢ Hell. MeTaiisl B mpupojae. Ooimue
CIOCOOBI UX MOJTYUYEHUS.

OO0masi xapakTepUCTHKA IIEJOYHBIX MeTALI0B. Metarisl B mpupoze. O6mme crnocodsl ux moiyudeHus. CTpoeHrne aTroMoB.
[IlemouHble MeTaIbl — MPOCTHIE BelllecTBa. BaxkHeHIne COEIMHEHUS IETOYHBIX METAJJIOB — OKCHJbI, TUIPOKCUJIBI U COJIU
(xmopuibl, KapOOHATHI, CyJIb(aThl, HUTPATHI), UX CBOMCTBA U MPUMEHEHNE B HApOAHOM X03siicTBe. Kanuiinple ynoOpeHus.
O0mas xapakTepucTHKA 3JIeMEHTOB I1aBHOM moarpynns! 11 rpynnsi.

Crpoenue aromoB. lllenouyHo3eMenbHBIE METaNIBl — MPOCTHIE BEIIECTBA. Ba)KHeWIlMe COEIMHEHUS IIETOYHO3EMETbHbBIX
METaJJIOB — OKCHJIBI, TUPOKCHUIBI U CONU (XJIOPHJIBI, KapOOHATHI, HUTPATHI, CyibdaThl, pocdarel), UX CBOWCTBA U IPUMEHEHNE
B HAPOJIHOM XO35MCTBE.

AJIIOMUHMH.

Crpoenue aroMa, pu3nuecKue U XMUMUYECKUE CBOMCTBA MPOCTOro BemiectBa. CoeIMHEHUs allFOMUHUS — OKCHUJ U THAPOKCHU]I, UX

amdotepHbIil xapaktep. Baxuelimue conu antomMunus. [lpuMeHeHre amtOMUHUS U €70 COSTMHEHUM.



Keae3so.
CTpoeHue atoma, GU3MUECKHE ¥ XUMHYECKHE CBOMCTBA MPOCTOro BemecTBa. ['eneTnueckue paasl Fe™ n Fet
Baxwueiimme conu xene3a. 3HaAYEHUE HKEJNe3a U €ro COCAMHEHUN ISl TPUPOAbl U HAPOJHOTO XO35MCTBA.
JdeMoHCTpanuu.
OO6pasipl METOYHBIX U MIETIOYHO3EeMENbHBIX MeTallIoB. O0pa3iibl criiaBoB. BzauMoeicTBre HATPUS, TUTUS U KaJIbIUS C BOJOM.
B3aumopelicTBue HaTpusi U MarHusi ¢ KUCJIOpPOJOM. B3aumopeicTBue MeTaUIOB ¢ HeMmeTauiamu. [losydeHue THAPOKCHUIOB
xenesa (1) u (111).
JlaGopaTopHbIe ONBITHI.

12. B3zaumojeicTBUE pacTBOPOB KHUCIOT U cojiek ¢ Metauiamu. 13. O3HakomiieHue ¢ pyaamu xkenesa. 14. OxpamiuBaHue
IUIAMEHU COJSIMH ILIEJIOYHBIX MeTauioB. 15. B3aumopeiictBue kanpuus ¢ BonoH. l6.IlonmydeHue rugpokcuia Kanblus U
UCCJIEOBAHNE €r0 CBOMCTB.
17. IlonydyeHue ruipoKCcuia aJllOMUHUSA U UCCIIEAOBAHHUE €ro CBOMCTB. 18. B3zaumopelcTBue xene3a ¢ COJISTHOM KuciaoToil. 19.
[Tonyuyenue runpokcunos xene3a (II) u (IIl) u u3yueHune ux CBOUCTB.

IIpeaMeTHBIE pe3yabTaThl 00yYeHUA
Yyamuics 10JKeH ymems:
UCIIOJIb30BaTh MPH XapaKTEPUCTHUKE METAUIOB U MX COCJUHEHHM TMOHSTHUS: «METaUIbD», «PAJ aKTUBHOCTU METAIIIOBY,
«ILIETIOYHBIE METAJUIb», «IIEJTOYHO3EMENbHbIE METAJIbl», HWCIOJAb30BaTh HX IMPU XAPAKTEPUCTHUKE METAUIOB; JaBaTh
XapaKTEPUCTUKY XUMHUUYECKUX DJIEMEHTOB-METAUIOB (ILETOYHBIX META/VIOB, MAarHusi, KajblMs, aJlOMUHUSA, XKejle3a) MO HX
nojoxxenuto B [lepronnyeckoit cucteme xumuueckux anemeHToB J[. M. MennaeneeBa (XUMUYECKUN 3HAK, TOPSAKOBBIM HOMED,

Nepuo, Ipymmna, NoArpyIna, OTHOCUTEIbHAs aTOMHAas Macca, CTPOCHHE aTtoMma (3apsij s/pa, YHUCIO MPOTOHOB U HEUTPOHOB B



sipe, o0IIee YUCIIO AIEKTPOHOB, PACIPEACIICHUE JIEKTPOHOB 1O JIEKTPOHHBIM CJI0SIM), POCTOE BEIleCTBO, (opMyJlia, HA3BaHUE
Y TUII BBICIIIETO OKCUJA U TUAPOKCHUIA);

Ha3bIBaTh COCAMHEHUS METAIOB U COCTABIATh UX (DOPMYJIBI IO HA3BAHUIO;

XapaKTepu30BaTh CTPOCHHE, 00IHe (PU3NYECKUE U XUMUUECKUE CBOMCTBA ITPOCTHIX BEIIECTB-METAILIIOB;

OOBSICHSITh 3aBUCUMOCTh CBOMCTB (MJIM MPEJICKA3bIBaTh CBOMCTBA) XMMUUECKUX AJIEMEHTOB-METAUIOB (paJnycC, METANINUECKUE
CBOMCTBa 2JIEMEHTOB, OKHUCJIUTEILHO-BOCCTAHOBUTEIILHBIE CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX UMM COCIMHEHUHN (KUCIOTHO-
OCHOBHBIC CBOMCTBA BBICIIUX OKCHJIOB M THAPOKCHIOB, OKHCIHMTEIHBHO-BOCCTAHOBUTEIbHBIE CBOWCTBA) OT IIOJOXXKCHUS B
[Tepunognueckoit cucteMe xumuueckux aneMeHToB 1. . Menneneesa;

OMHCHIBATh OOIIHME XUMUYECKHE CBOMCTBA METAJJIOB C IMOMOIIBI0O €CTECTBEHHOIO (PYCCKOTO WJIM POJHOTO) sI3bIKa U SI3bIKA
XUMHU,

COCTaBJISITh MOJICKYJISIDHBIE YPaBHEHUS PEAKIUN, XapaKTEPU3YIONIUX XUMHUYECKUE CBOMCTBA METAIJIOB M UX COCAWHECHHUH, a
TaKXe AJIEKTPOHHBIC YPABHEHUS MTPOIIECCOB OKUCIICHUS-BOCCTAHOBJICHUSI;

YpaBHEHUS DJICKTPOJIUTUUECKOM NMCCOLMAIIMN; MOJICKYJAPHbIC, TOJIHBIE M COKpAIllEeHHbIE HOHHBIC YpPaBHEHUSI PEaKIUi C
y4aCTHEM DJIEKTPOJIUTOB;

yCTaHaBIMBATh MPUYMHHO-CJICJCTBEHHBIE CBS3U MEXKJIY CTPOCHHEM aToMa, XMMHYECKOM CBS3bI0, THIIOM KPHUCTALIMYECKOU
PEIIETKH METAJIOB M KX COSAMHEHNH, NX 0OIMMHU (PU3NISCCKIMHU U XUMUYSCKIMHU CBOWCTBAMU;

OITMCHIBATh XMMHYCCKHE CBOMCTBA MICIOYHBIX U IICIIOYHO3EMEIBHBIX METAJJIOB, a TAKKE AJTIOMHHHUS U JKejie3a U UX COSIMHCHUM
C TTOMOIIbIO €CTECTBEHHOTO (PYCCKOTO WJIM POAHOTO) SI3bIKa U A3bIKa XUMUU;

BBITIOJTHATh, HAONIOAATh W ONHUCHIBATH XUMHUYECKHH SKCIEPUMEHT I10 PACIO3HABAHHWIO BaXKHEHITMX KATHOHOB METAaJUIOB,

TUJIPOKCH/I-MOHOB;



JKCIIEPUMEHTAIIBHO MCCIIEA0BATh CBOWCTBA METAUIOB M HMX COCIWHEHUM, PELIaTh JKCIEPUMEHTANBHBIE 3aJa4d MO TEME
«MeTtanabiy;

OMUCHIBATh XUMHUUYECKUH IKCIIEPUMEHT C IOMOIIBIO €CTECTBEHHOTO (PYCCKOT'O WJIM POJIHOTO) S3bIKA U S3bIKA XUMUHU;

MIPOBOJIUTH PACUETHI 10 XUMUUYECKUM (DOpMyramM U ypaBHEHUSIM pPEaKIMi, MPOTEKAIOIINX ¢ Y4aCTUEM METAIOB U UX

COE€IMHEHU.

MeTanpeaMeTHblie pe3yJabTAThI 00yUeHU st
Yuamuics A10JKeH ymems:
paboTaTh MO COCTABICHHOMY IUIaHY, UCIIOJIB3YSl HapsiAy C OCHOBHBIMH U JIOTIOJHUTENIbHBIE CPEJCTBA (CIIPAaBOYHYIO JINTEPATYPY,
cnoxubie npudopsl, cpeacta MKT); ¢ momoipio yuuTens oToOMpaTh sl peuieHus y4eOHBbIX 3a7ad HeoOXOAMMbIE CIOBApH,
SHUUKIIONEINH, CIPABOYHUKH, JIEKTPOHHbBIE TUCKU;
COTIOCTABJIATh U OTOMpaATh MH(OOPMAIUIO, MONYYCHHYIO M3 Pa3jIMYHbIX HCTOYHUKOB (CJIOBapH, SHIMKIONEIUU, CIPABOYHUKH,
ANEKTPOHHBIE JUCKH, ceTh HTEepHET);
IPEeICTaBIATh MH(OpPMAIUIO B BUI€ TaOIHI], CXEM, OTIOPHOTO KOHCIIEKTa, B TOM uncie ¢ npuMenennem cpeacts UKT;
OoQOpPMIISITE CBOU MBICIH B YCTHOM M MHUCHBMEHHOW peYM C Y4ETOM CBOMX YUE€OHBIX U JKU3HEHHBIX PEUYEBBIX CUTYAIlUd, B TOM
yucie ¢ npumenenueM cpeacts UKT;
COCTaBJISITh PELICH3UIO HA TEKCT;
OCYIIECTBIIATH J0OKa3aTEIbCTBO OT MPOTUBHOTIO.
Tema 2. Ilpaktuxkym 1. CBoiicTBa MeTaJJI0B U MX coegnHennii (2 4)!
1. OcymiecTBiieHME LENOYKM XUMHYECKUX mnpeBpamieHuil. 2. [lomyyeHne u cBOMCTBAa COeqMHEHUM MeTauioB. 3. Pemienue

OKCIICPUMCHTAJIIBHBIX 3a1a4 Ha PaClIO3HABAHUC U IMOJTYUYCHHC COGI[I/IHGHI/Iﬁ MCTAJIJIIOB.



IIpeameTHble pe3yJbTaThl 00y4eHUSA
Yuamuncs A10JKeH ymems:
oOpamatbes ¢ 1abopaTOpHbIM 000PYIOBAaHUEM U HarpeBaTEIbHBIMU MPUOOPAMHU B COOTBETCTBUH C MPABWIAMHU TEXHUKH
0e301acHOCTH;
HAO0JII0/1aTh 32 CBOMCTBAMH METAJIOB U X COCIMHEHUHN U SIBIICHUSIMU, TTPOUCXOASIIUMHU C HUMU;
OMUCHIBATh XUMUUYECKUH IKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOT'0 WJIM POJIHOTO) S3bIKA U SI3bIKA XUMUHU;
JeNaTh BBIBOBI IO pe3ybTaTaM MPOBEAECHHOIO YKCIIEPUMEHTA.

MeTtanpeaMeTHblie pe3yabTAThl 00y4YeHU S
Yuamuics 10JKeH ymems:
OTIpEeNIeIATh, UCXOAS U3 YUeOHOU 3a1a41, HEOOXOUMOCTD UCIIOIB30BaHUS HAOIOICHHS TN KCIIEPUMEHTA.
Tema 3. Hemetaianl (25 4)
OO6mas XapakTepuCTHKa HEMETAJUIOB: MojiokeHue B Ilepuommueckoit cucteme xmmudeckux snemeHtoB JI. M. MeHneneena,
OCOOEHHOCTH CTPOECHHSI aTOMOB, 3JEKTpoOTpHIaTeNbHOCTh (D0) Kak Mepa «HemeTamuyHocTw», psaa 0. Kpucrammmueckoe
CTPOCHHE HEMETAIJIOB — MPOCTHIX BEHIECTB. AJioTponus. Puznueckue cBOMCTBa HEMETAIOB. OTHOCUTEIBbHOCTh MOHSTHI
«METaJD U KHEMETAILD.
Boaopoa. Ilonoxenue Bogopona B Ilepuoanueckoi cucreme xumudeckux snemeHtoB . M. MenaeneeBa. CtpoeHue atoma u
MOJIeKyJIbl. DU3HUECKHE U XUMUYECKUE CBOMCTBA BOAOPO/IA, €r0 MOJYYEHUE U IPUMEHEHHE.
Bona.
Crpoenue mMoiiekyibl. Bomopoaaas xuMmudeckas cBsi3b. OU3NYECKHE CBOKMCTBA BOJbI. AHOMAJINU CBOMCTB BOJBL. [ MapoduiIbHbIC
u ruapodoOHbIe BellecTBA. XUMUYECKHE CBOMCTBAa Bojabl. KpyroBopoT Boabl B mpupone. Bomoouuctka. Aspanusi BOJIBIL.

boitoBbie GuiibTpel. MuHepanbHbie BOAbI. JIUCTULIIMPOBaHHAS BOJIA, €€ MOJyUYEHUE U TPUMEHEHHUE.



OO0uas xapaKTepuCTHKA raJIOr¢HOB.

Ctpoenne atoMoB. [IpocThie BemecTBa 1 OCHOBHBIE COEAUHEHHUS TaJIOT€HOB, UX CBOMCTBA.

Kpatkue cBenenus o xjope, 6pome, ¢prope u itoze. IlpuMeHeHne raioreHoB U UX COEIMHEHUI B HAPOJTHOM XO35IUCTBE.

Cepa.

Crpoenue aTroMa, aJuTIOTPOIHsI, CBOMCTBA U MpUMeHeHue pomoudeckoit cepbl. Okcuasnt cepol (IV) u (VI), ux nomyuenue,
CBOICTBA U mpuMeHeHue. CepHasi KUCJI0Ta U €€ COJIM, UX TPUMEHEHHUE B HAPOJHOM X03siiicTBE. [IpOM3BOACTBO CEPHOIM KUCIIOTHI.
A3or.

Ctpoenune aToMa U MOJIEKYJIbl, CBOMCTBA MPOCTOrO BellleCTBA. AMMHAK, CTPOEHHUE, CBOMCTBA, MOIydeHrue U npuMeHeHnue. Conu
aMMOHUS, UX cBoicTBa U npuMmeHenue. Oxcuapl azota (II) u (IV).

A3OTHas KHCJIOTa, €e CBOWCTBAa M NMpUMEHeHHe. HUTpaTbl U HUTPUTHI, poOIeMa UX COACPKAHUS B CEIbCKOXO3IMCTBEHHOM
NPOAYKIUU. A30THBIE yIOOpEHUS.

dDocdop.

Ctpoenue aToma, ajuIOTpOIuUs, CBOMCTBa Oenoro u kpacHoro (ocdopa, nx npumeHeHre. OCHOBHbIE COCAMHEHUS: OKCH/T
docdopa (V) u oprodochopnas kuciora, pocharsl. DochopHbie ynoopeHusI.

Yraepona.

Crtpoenne aToma, ajuIOTpOIuUsA, cBOiCTBa Monudukaiuii, mpumenenue. Oxcuasl yriepoaa (II) u (IV), ux cBoiictBa u
npuMeHeHue. KapOoHaThI: KaabIUT, COMIa, IOTAIl, UX 3HAYCHUE B MPUPOJIC U KU3HU YEIOBEKA.

Kpemuuii.

Crpoenue artoma, KpPUCTAIIMYECKUN KpeMHUN, ero cBoiictTBa u mnpuMenenue. Oxcun kpemuus (IV), ero mnpupomnbie
pa3sHOBUAHOCTH. CuiMKaTel. 3HAYEHHWE COCNVMHEHHN KPEMHHUS B KMBOW M HEXUBOM mnpupoxae. llonarne o cunmkaTtHOU

IIPOMBIIIJICHHOCTH.



JdeMoHcTpanuu.

OO0pa3ipl rajJoreHoB — MPOCTHIX BEIIECTB. B3auMoaeiicTBie rajloreHoB ¢ HaTpUEM, ¢ alllOMUHHEM. BbITecHeHUE xjiopoM Opoma
WIA MOJa W3 PACTBOPOB HX coyiel. B3anmopencTBHE cepbl C METajUlaMd, BOAOPOJOM U KHCIOpoAOM. BzaummonerncrBue
KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTHI ¢ Meibto. [lormnoienue yrieM pacTBOPEHHBIX BEIIECTB WM Ta3oB. BoccraHoBieHue
Menu u3 ee okcuaa yriaeM. OOpasisl NPUPOIHBIX COCIMHEHUH Xxjopa, cepbl, docdopa, yrimepoma, kpemuus. OOpasiibl
BKHEUIIIUX JIJISI HAPOJTHOTO XO35UCTBA CyNb(paTOB, HUTPATOB, KapOOHATOB, (pocdaToB. OOpasibl CTEKIIA, KEPAMUKH, [IEMEHTA.
JlaGopaTopHbIie ONbITHI.

20. Tlonmyuyenue wu pacno3HaBaHue Bojopoda. 21. HMcciegoBaHwe NOBEPXHOCTHOTO HATsKEHMS BOJbl. 22.PacTBopeHue
nepMaHraHara Kajius WM MEIHOTO Kyropoca B Boje. 23. ['maparamus o6e3BoxkeHHoro cyibdara meau (I1). 24. Usrorosnenue
TUIICOBOTO OTIEYaTKA.

25. O3HaKoMIIeHHE C KOJUIEKIIMEH OBITOBBIX (GUIbTpoB. 26. O3HaKOMIIEHHE C COCTAaBOM MUHEpaJIbHOM BoJbl. 27. KauecTBeHHas
peakuusi Ha rajoreHua-uoHbl. 28. [lonydyeHue u pacmo3HaBaHue Kuciopoja. 29. ['opeHue cepbl Ha BO3JyXEe U B KHUCIOPOJE.
30.CBoiicTBa pazbaBiiecHHOW cepHO#l kuciaoThl. 31. M3ydeHume cBoiicTB ammuaka. 32. PacriosHaBaHue cosieii aMMoHus. 33.
CroiicTBa pazbaBiIeHHON a30THOM KUCIOTHL. 34. BzauMozeicTBrEe KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI ¢ Mebto. 35. ['openne
docdopa Ha Bozmyxe u B kucimopoze. 36. PacnosnaBanue ¢ocdaron. 37. ['openue yrisa B kuciopoje. 38. [lomyuenue yronpHoOU
KHCJIOTHI ¥ M3ydeHue ee cBOMCTB. 39. [lepexon kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxenue rugpokapoonara Hatpus. 41. [lomydeHne KpeMHEBOW KHCIIOTHI M H3yYCHUE €€ CBOMCTB.

IIpeaMeTHBIE pe3yabTaThl 00yUeHUs

Yyammuics 10JKeH ymems:



WCIIOIb30BaTh MPHU XAPAKTEPUCTUKE METAUIOB M HMX COCIWHECHHIN TOHSTHUS: «HEMETAIbl», «TaJOreHbI», «AJJIOTPOIHBIC
BUJIOU3MEHEHHUS», <GKECTKOCTh BOJBD», «BPEMEHHAs KECTKOCTb BOJBD), «IMOCTOSHHASI >KECTKOCTh BOJIbI», «00IIas KECTKOCTb
BOJIBIY;

JaBaTh XapaKTEPUCTUKY XHUMHUYECKHUX HJIIEMEHTOB-HEMETA/NIOB (BOJIOPOJa, TajloT€HOB, KHUCIOPOJa, cepbl, azora, Qocdopa,
yriaepojia, KpeMHUs) 1Mo ux noyioxkeHuro B [lepuonuueckoit cucteme xumuueckux 3nemeHToB JI. Y. MenneneeBa (XuMuueckui
3HaK, MOPSJIKOBBIM HOMED, MEPUOJ, TPyMIa, MOArPYINa, OTHOCUTENIbHAS aTOMHAs Macca, CTPOCHUE atoMa (3apsij sjpa, YUCIo
IPOTOHOB M HEHUTPOHOB B SiApE, OOIIEE YHCIO AJIEKTPOHOB, pPacHpe/leICHUE AJIEKTPOHOB IO AJIEKTPOHHBIM CIIOSIM), TPOCTOE
BelIeCTBO, (opMysa, HAa3BaHME M THUI BBICIIETO OKCHAA W TUIAPOKCHAA, (opMyla MU XapakTep JEeTydero BOIOPOJHOTO
COCJIMHEHHUS );

Ha3bIBATh COCIMHEHUSI HEMETAJIJIOB U COCTABIIAITH UX (POPMYJIBI IO Ha3BAHUIO;

XapaKTepu30BaTh CTPOCHHE, O0IIMe PU3NYECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIITIOB;

OOBSCHATh 3aBHUCHUMOCTh CBOMCTB (WJIM TIpPEICKa3bIBaTh CBOMCTBA) XWMHMUYECKHUX DJIEMEHTOB-HEMETAUIOB (paauyc,
HEMETAJUNIMYECKUE CBOMCTBA JJIEMEHTOB, OKHCIHMTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA DJJIEMEHTOB) M 00pa3yeMbIX HWMH
COEIMHEHUN (KHCIIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHAOB M THUIPOKCUIOB, JETYYUX BOJOPOIHBIX COEIUHEHHIA,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA) OT moJyiokeHUud B llepuonnueckoil cucreme xumudeckux snemeHtoB [ WM.
Menpeneena;

OMUCHIBaTh OOIME XUMHYECKHE CBOMCTBA HEMETANIOB C MOMOUIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKa U SI3bIKA
XUMUU;

COCTaBJISITh MOJICKYJISIDHBIE YPaBHEHUS PEaKLU, XapaKTEPU3YIOIIUX XUMUUYECKUE CBOMCTBA HEMETAJUIOB U MX COEAUHEHUM, a

TAKKC OJICKTPOHHBIC YPABHCHUA ITPOLCCCOB OKUCJICHUA-BOCCTAHOBIICHUA,



YpaBHEHUS JICKTPOITUTHUCCKON TUCCOIUAIINN; MOJICKYJISIPHBIC, IMOTHBIC U COKPAIICHHBIC HOHHBIC YPaBHEHUS PEaKIUM C
y4acTHEM 3JIEKTPOJIUTOB;
YCTaHABJIMBATH IPUYMHHO-CJICICTBEHHBIC CBSA3H MEXKIY CTPOCHHEM aTOMa, XMMHYECKOU CBS3BIO, THUIIOM KPUCTALTMICCKOM
PEIICTKH HEMETAIUIOB ¥ UX COCAMHCHHM, NX OOITUMHU (PU3UICCKUMU U XUMHUUYECKUMH CBONCTBAMU;
OINKCHIBATh XUMHUYECKHE CBOMCTBA BOAOPOJIa, TaJOTEHOB, KUCIOPOaa, Cephl, a30Ta, (hocdopa, rpaduTa, aiMasza, KPEMHUS U UX
COCIMHCHUH C ITOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3bIKA U SI3bIKa XUMUU;
OIMKMCHIBATH CIIOCOOBI YCTPAHEHUS )KECTKOCTH BOJIBI M BBITIOJIHATH COOTBETCTBYFOIIMI MM XUMUYCCKHUMA SKCIICPUMEHT;
BBITIOJTHATH, HA0II0JaTh U OMUCHIBATh XMMUYCCKUH AKCIIEPUMEHT I10 PaclOo3HABaHWIO MOHOB BOJIOPOJA U aMMOHUS, CYyiIbdart-,
KapOoHaT-, CuIMKar-, pocdar-, XJIopua-, OpoMuI-, HOAUI-UOHOB;
IKCTIIEPUMEHTAIBLHO HMCCIIEIOBAaTh CBOMCTBA META/NIOB M WX COCAWHEHUM, peliaTh HKCICPUMEHTAIbHBIC 3aJadd 110 TeMe
«HemeTamisl»;
OMHCHIBATh XUMHUUYECKHUH IKCIIEPUMEHT C IIOMOIIBIO €CTECTBEHHOT'O (PYCCKOT'O HJIM POJTHOTO) SI3bIKA U S3bIKA XUMUH;
IIPOBOJIUTH PACUYETHI 10 XUMUYECKUM (pOopMyjIaM U YPaBHCHUSM pPEaKIui, MPOTEKAIOIIUX C YYaCTHEM HEMETaJUIOB U UX
COEeIMHEHUH.

MeTanpeaMeTHbIe pe3yJabTaThl 00yUeHHUSs
Yyamuics 10JKeH ymems:
OpraHHU30BBIBATh YUeOHOE B3aUMOJICHCTBUE B IPyIIIe (pacipeaeisaTh POIH, JOTOBAPUBATLCS JIPYT C APYTOM H T. 11.);
peABUICTh (POTHO3UPOBATH) TOCIICICTBUS KOJUICKTUBHBIX PEIICHUIA;

IIOHUMATDb IIPUYIMHBI CBOCTO HCYCIICXA U HAXOAHUTDH CITOCOOBI BbIXOJ4a 13 ATOM CUTyalluH,



B JMAJOre C Y4YHUTEJIEM YUYUThCS BbIpaOAThIBATh KPUTEPUU OLICHKUW U OMPEACNSTh CTENEHb YCIEIIHOCTH BBIMOJHEHUS CBOEH
paboThl U pabOTHI BCEX, UCXOMSI U3 UMEIOIIMNXCA KPUTEPUEB, COBEPIICHCTBOBATh KPUTEPUU OLICHKU U TMOJIb30BATHCS UMU B XOJI€
OIIEHKHU U CAMOOIIEHKHU;

OTCTaMBaTh CBOIO TOUKY 3pEHUS, APTYMEHTHUPYS €€;

MOATBEPKIATh APTYMEHTHI (haKTaMu;

KPUTUYHO OTHOCUTBHCS K CBOEMY MHEHHIO;

CIIyIIaTh IPYTUX, MBITATHCS MPUHUMATh APYTYIO TOUKY 3PEHUS, OBITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PCHHS;

COCTaBIIATH pedepaT Mo onpeneneHHon popme;

OCYLIECTBIIATh KOCBEHHOE Pa3/IeJINTEIbHOE JOKa3aTEIbCTBO.

Tema 4. IIpakTukym 2. CBoMCTBA COeIUHEHU HEMETAJLIIOB (3 1)

1. PemeHue skcriepuMeHTAIBHBIX 3amad no teme «lloarpynma ramnoreHoB». 2. PenieHue SKCIEPUMEHTANBHBIX 3aJad MO
teme«lloarpynma kucimopoaa». 3. PemieHue -sKcnepuMeEHTalbHBIX 3adad 1o TteMme «lloarpymnma azota». 4. Peuienue

AKCIIEpUMEHTATBHBIX 3a7a4 o TeMe «lloarpynmna yrinepoga». 5. [lomyuenue, coOupaHue U pacro3HaBaHUE Ta30B.

IIpeaMeTHBIE pe3yabTaThl 00yUeHUS
Yyamuiicss 1015KeH yMems:
oOpamiarbcsi ¢ 1a00paTOPHBIM O0OPYAOBAHNEM M HArpeBaTEIIbHBIMUA MPHOOPAMHU B COOTBETCTBHH C TIPABUIIAMH TEXHUKH
0e301acHOCTH;
HaOJFOIaTh 32 CBOMCTBAMH HEMETAIIJIOB M UX COSAMHEHUH U SIBICHUSIMH, TIPOUCXOSIITUMU C HAMH,
OMUCHIBATh XUMUUYECKUI IKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOT'O (PYCCKOT'0 WJIM POJIHOTO) A3bIKA U S3bIKA XUMUHU;

ACJaTb BbIBOJLI IO pE3yJbTaTaM IIPOBCACHHOI'O S3KCIICPUMCHTA.



MertanpeaMeTHbie pe3yabTaThbl 00yUeHM s

Yuamuncs A0JKeH ymems:

OTPEeNIEIATh, UCXOS U3 YUeOHOM 3a1a4u, HEOOXOIUMOCTh UCIIOJIb30BAHUS HAOIIOICHUSI MJIU SKCIIEPUMEHTA.

Tema 5. O0001IeHNE 3HAHUI 10 XMMHUH 32 KypC OCHOBHOM mKoJibl. Ilogroroska

K rocyaapcreenHoii urorooi arrecramuu (I'MA) (10 v)

[lepuonnueckut 3akoH u llepuommnueckas cucrema xumudeckux sneMmeHTOB JI. M. MenneneeBa. PU3WUECKUH CMBICI
MOPSIIKOBOTO HOMEpa 3JIEMEHTa, HOMEPOB IMEpUOJia W TPyNmbl. 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB D3JIEMEHTOB U UX
COEIMHEHUH B IEPUOJAX U TPYyINax B CBETE MPEJICTABICHUN O CTPOCHUH aTOMOB 3JIEMEHTOB.

3HayeHHUE MEPUONUYECKOr0 3aKOHA. BUIbl XUMUUECKUX CBA3EU W TUMBI KPUCTAUIMYECKUX PEIICTOK. B3anMOCBSI3b CTPOEHUS U
cBoMCTB BemiecTB. Kiaccudukaius XUMHUYECKHX pEaKIMid 10 pa3IMUHBIM TPU3HAKaM (YHUCIO0 M COCTaB pEarupyroiiux u
00pa3yroIINXCs BEIIECTB; HATUIUE

rpaHuIlel  pazjaena ¢as; TermioBod A(PdekT; u3MEeHEeHHWe CTelNeHeH OKWCISHHS aTOMOB; HCIIOJIb30BaHUE KaTalM3aTopa;
HarpaBjieHue mpoTekaHus). CKOpOCTh XMMHUUYECKUX peakiuil U ¢akTopbl, BiIusiomue Ha Hee. OOpaTUMOCTh XHMHUYECKHX
peaKIuii U CrocoObl CMEIICHUSI XUMHUUECKOTO PaBHOBECHS.

[IpocThie U cinokHBIE BemiecTBa. MeTamibl 1 HEMETAIUIbl. [ eHeTHYeCKHue psiipl MEeTaJUIa, HEMETAIa U NEPEXOJHOr0 MeTaia.
Okcuasl U THAPOKCUABI (OCHOBAaHUS, KHCIOTBHI, aM(pOTEpHBIC THUIAPOKCHIBI), comH. MX cocrtaB, Kiaccupukamus H OOIIue

XHUMHYECKHE CBONCTBA B CBETE TCOPHUH 3H€KT‘pOHHTI/ILIeCK0ﬁ AucCconuanum.

JIMYHOCTHBIE pe3yJibTAaThl 00yUeHH s

Yyanuiics 10KeH:



3HAMb U NOHUMAMb. OCHOBHBIC UCTOPUYECKUE COOBITHS, CBA3AaHHBIE C Pa3BUTUEM XHMHH U OOIIECTBA; JOCTHKEHUS B 00JIaCTH
XUMUU U KYJIbTYpHbIE TPAAulMU (B YaCTHOCTH, HAy4HbIC TPAJUIIMH) CBOEH CTpaHbI; OOIIEMUPOBBIC JOCTHXKEHHUS B 00JacTH
XUMUU; OCHOBHBIC MPHUHITUIIBI U MPaBWJIa OTHOIIEHHUS K MPUPOJE; OCHOBBI 3J0POBOTO 00pa3a >KU3HU U 310pOBbecOeperarmmnx
TEXHOJIOTHM;

paBWiIa TMOBEACHHUS B YPE3BBIYANHBIX CUTYyallUMsSX, CBSI3aHHBIX C BO3JICMICTBHUEM pPA3JIMYHBIX BEIIECTB; OCHOBHBIC IIpaBa M
00sI3aHHOCTH TpaxKJaHWHa (B TOM YHCIE YYallerocs), CBS3aHHbIE C JUYHOCTHBIM, MNPO(PECCHOHATBHBIM U KU3HEHHBIM
CaMOOIIPEICIICHUEM;

COIMATBbHYI0 3HAUMMOCTh U COJIepKaHue MpodecCchii, CBI3aHHBIX C XUMUEH;

UCHBIMBIEAMb: YYBCTBO TOPAOCTH 32 POCCUMCKYI0 XMMHUYECKYIO HAYKy M YBaXXE€HHE K UCTOPUU €€ Pa3BUTHUA;, YBAXKEHHUE U
NPUHATHE TOCTWKEHUM XUMHUU B MUpE; JIIOOOBh K MPUPOJE; YBAKCHUE K OKPYKAIOIIUM (yJaIIUMCS, YIUTEISIM, POJIUTEIIAM |
Ip.) — YMETh CJIYIIaTh W CIBIIIATh MapTHEpa, MPU3HABATh MPABO KAXKJIOr0 Ha COOCTBEHHOE MHEHHE, NMPUHUMATh PELICHUS C
YYETOM IMO3HUIUIA BCEX YUYACTHUKOB; YYBCTBO IMPEKPACHOTO U 3CTETUYECKUX YYBCTB Ha OCHOBE 3HAKOMCTBA C MUPOM BELIECTB U
UX MPEBPAIICHHI; CAMOYBa)KCHHE U AMOITMOHAIBHO-TIOJIOKUTEILHOE OTHOIIICHHE K cebe;

NpuU3HaAeambs: IICHHOCTH 3JI0POBBS (CBOETO M APYTHX JIFOACH); HEOOXOIUMOCTh CAMOBBIPAKEHHSI, CaMOpeaTnu3allii, COIUaTbHOTO
NPU3HAHUS;

0CO3HA8amMb: TOTOBHOCTHh (WMJIM HETOTOBHOCTH) K CaMOCTOATEIBHBIM TIOCTYNKaM W JEWCTBUAM, OTBETCTBEHHOCTh 3a MX
pe3yJbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTH) OTKPBHITO BBIpaXKaTh M OTCTaMBATh CBOKO IMO3UIIMI0O U KPUTUYHO OTHOCHUTBHCS K
CBOMM MOCTYIIKaM;

nposaeAmMb: HSKOJOTHUUCCKOC CO3HAHHWE, JOOPOKEIaTeIbHOCTh, JIOBEpHE W BHHUMATEIBHOCTh K JIFOASM, TOTOBHOCTH K
COTPYIHUYECTBY M JIpyXKO€, OKa3aHWIO MOMOIINM TE€M, KTO B HEW HYXJaeTcs; O0O0OOIIEHHBIM, YCTOMYMBBIA U M30UpPATEIIHHBIN

MMO3HABATEIILHBIN HHTCPCC, MHULIUATUBY U JF0003HATEIILHOCTE B HN3Yy4YCHHUN MHpPa BCIICCTB U peaKquI; OEJICYCTPEMIICHHOCTL U



HAaCTOMYMBOCTh B JOCTHXKCHUU II€JI€i, TOTOBHOCTh K MPEOJOJICHUIO TPYIHOCTEH; yOEkKIECHHOCTh B BO3MOXKHOCTH TO3HAHUS
MPUPOJIbI, HEOOXOAUMOCTH PA3yMHOI'0 UCIIOJIb30BAaHUS JOCTHXKEHUIN HAYKU U TEXHOJIOTUHN JIJIsl pa3BUTHUS OOIIECTBA;

ymemp: YCTAaHABIMBATH CBSI3b MEXKIY IIEJIbI0 U3YUYCHHUS XUMUU U T€M, ISl YeTO OHA OCYIIECTBIISIETCS (MOTHBAMU); BBITIOITHATh
KOPPUTHPYIOIIYIO CaMOOIICHKY, 3aKJIIOYAIONIyIOCS B KOHTPOJIE 3a MPOIECCOM H3YUYEHUsS] XMMHUU U BHECEHUU HEOOXOIUMBIX
KOPPEKTHUBOB, COOTBETCTBYIOIIUX ATalaM U CHoco0aM H3Yy4YeHUs Kypca XHMMHH; BBIMOJHSATH PETPOCIEKTUBHYIO CAMOOIICHKY,
3aKJIIOYAIONIYIOCS B OLIEHKE MPOLECCa U PE3YIbTaTa U3yUYEHHs] Kypca XUMHUU OCHOBHOM IIKOJIBI, OJIBEACHUN UTOTOB Ha OCHOBE
COOTHECEHUS LIEJIEH U pe3yJIbTaTOB;

CTPOUTH JKU3HEHHbIE U TNPO(PECCHOHATBHBIE ITUTAHBI C YYETOM KOHKPETHBIX COLUAIBHO-UCTOPUYCCKHUX, MOJIUTHYCCKUX U
PKOHOMUYECKHUX YCIOBUM; 0CO3HABATh COOCTBEHHBIC IIEHHOCTH U COOTBETCTBUE UX

IPUHUMAEMbIM B JKM3HU PELICHUSAM; BECTH AUAJIOr HA OCHOBE PABHOINPABHBIX OTHOLICHHWI M B3aMMHOTO YBa)KE€HHUS; BBIIEIATH
HPABCTBEHHBIM aCHEKT MOBEJEHUS U COOTHOCHUTH MOCTYNKU (CBOM W JIPYTUX JIIOJIEH) U COOBITUS C NMPUHSTHIMU STUYECKUMU
HOpMaMU; B IIPEAENIaX CBOMX BO3MOXHOCTEH MPOTUBOACHCTBOBATh JECUCTBUSIM U BIHMSHUSM, MPEACTABISAIONINM yIrpo3y KU3HH,

3I0POBBIO M O€30ITACHOCTH JTUYHOCTH M OOIIIECTRA.

Ilnannpyembie pe3yabTaTbl 00y4eHHS:

BbinyCcKHMK HAYYHUTCS:
* OITUCBIBATh CBOMCTBA TBEPBIX, )KUAKUX, TA3000pa3HBIX BEIIECTB, BHIICISS UX CYIIECTBEHHBIC TPU3HAKHY;
* XapaKTepHu30BaTh BEIIECTBA IO COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBATh MPUUYUHHO-CJIEJACTBEHHbBIC CBSI3H MEXKIY

JaHHBIMH XapPaKTCPHUCTHUKAaMH BCIICCTBA,



* PaCKpBIBaTh CMBICI OCHOBHBIX XUMUYECKUX TTOHSATUN «aTOM», «MOJICKYJIa», «XUMUUECKUN FTIEMEHT», «IIPOCTOE BEIIECTBOY,
«CIJIOJKHOE BEUIECTBO», «BAJIEHTHOCTBY», UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUHU;

* U300paKkaTh COCTAB MPOCTEUIITUX BEIIECTB C MOMOIIBI0 XUMUYECKUX (OPMYIT U CYIIIHOCTh XUMHUUECKUX PEAKIU C
MTOMOIIIBI0O XUMUUECKUX YPaBHEHUH;

* BBIYUCIISITH OTHOCUTEBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAcCChI BEILIECTB, @ TAK)KE MACCOBYIO JOJIF0 XUMUYECKOTO
3JIEMEHTA B COCIMHEHUSX ISl OLIEHKU UX MPAKTUYECKON 3HAYUMOCTH;

* CpPaBHMBATh IO COCTaBY OKCHUbl, OCHOBAHUSI, KUCIOTHI, COJIH;

* KJIacCUPUIIMPOBATH OKCHJIBI U OCHOBAHUS 10 CBOMCTBAM, KUCIOTHI M COJIU TI0 COCTaBY;

* TI0JI30BATHCS JTAOOPATOPHBIM 00OPYOBAaHUEM U XUMUYECKOU MOCYI0MH;

* IPOBOJIUTHh HECTOXKHbIE XMMHYECKUE OMBITHI M HAOIIOEHUS 3a U3MEHEHHSIMHU CBOMCTB BELIECTB B IMPOIIECCE HX
npeBpalleHuit; co0II01aTh MpaBuila TEXHUKU 0€30MacHOCTH NP MPOBEICHUN HAOIIOEHUHN U OIBITOB;

* pa3nuyaTh KCIEPUMEHTAIBHO KUCIOTH U MIEN0YH, MOIB3YSICh WHANKATOPAMH; OCO3HABaTh HEOOXOJUMOCThH COOMIOACHUS
Mep 0€301TacCHOCTH MPU 0OPAIICHUH C KUCIIOTAMH H IIIeJI0YaMHU.

* pacKpbIBaTh CMBICH Iepruoanyeckoro 3akona J{. 1. Menneneena;

* OIKCHIBATH M XapaKTePU30BaTh TAOIMUHYIO (DOPMY IEPHOTUIECKON CUCTEMbl XUMHUYECKUX AIIEMEHTOB;

* XapaKTepHU30BaTh COCTAB ATOMHBIX SAJIEp U PACIPEIEICHUE YUCIA JIEKTPOHOB MO 3JIEKTPOHHBIM CJIOSIM aTOMOB XUMHUUYECKUX
AJIEMEHTOB MAJIbIX MEPUOJIOB EPUOANUYECKON CUCTEMBI, a TAK)KE Kalus U KaJbIUs;

* pa3auy4aTh BUJbl XUMHUYECKOHN CBA3U: HOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HEMOJISIPHYIO U METAJNTNYECKYIO;

* n300paxaTh dJICKTPOHHO-UOHHBIC (DOPMYITBI BEIIECTB, 00pa30BAHHBIX XUMHUUECKAUMH CBSI3SIMU Pa3HOTO BUA;

* BBISIBJISITH 3aBUCUMOCTDH CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAIUIMYECKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX,

MCTAININYCCKHUX,



* XapaKTEPU30BaTh XUMHUYECCKUE MIEMEHTHI U UX COCTUHEHUS Ha OCHOBE MOJIOKCHUS SJIEMEHTOB B IEPUOIUIECKON CUCTEME U
OCOOCHHOCTEH CTPOEHUS UX aTOMOB;

* XapaKTepu30BaTh HAyYHOE M MHPOBO33PEHUECKOE 3HAYCHHE MEPUOJUYECKOr0 3aKOHa M TMEPUOJUYECKON CHUCTEMBI
xuMmudeckux sneMeHToB JI. M. Mennmeneea; ¢ OOBSICHATh CyTh XHUMHYECKHX IMPOIECCOB M WX MPUHIIUIHAIBHOE OTIIMYHAE OT
dusznyeckux;

* Ha3bIBaTh MPU3HAKU U YCIOBUS MIPOTEKAHUS XUMHUECKUX PEAKITUI;

* YCTAHABJIMBATh MPUHAIICKHOCTh XHUMHUYCCKOW PEaKIMM K OMNpPEACIEHHOMY THITY IO OJHOMY W3 KJIaCCH(PHUKAITMOHHBIX
NPHU3HAKOB: 1) IO YKCITy U COCTAaBYy MCXOJIHBIX BEIIECTB M MPOJYKTOB PEaKIMK (PCaKIUA COCTMHCHHMSI, Pa3JIOKCHHS, 3aMCIICHHSI
1 00MeHa); 2) MO BBIACICHUIO WU MOTJIOMIEHUIO TETIOTH (PEeaKIiK YK30TEPMUUYECKHAE U SHAOTEPMUYECKHE); 3) TI0O U3MEHEHUIO
CTeTNIeHEel OKUCICHUS XMMHUYECKHX DJIEMEHTOB (PEaklUd OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE); 4) MO 00paTUMOCTH Mpoliecca
(peakiuu 0OpaTUMBbIE U HEOOPATHMBIE);

* COCTaBJISITh YPaBHEHUS DIJICKTPOIUTHUYECKON TUCCOLMAIMKM KUCJIOT, IIEJIOYeH, COJIeH; MOJHbIE U COKpPAIIEHHBIE HOHHBIC
YpaBHEHHMsI peakiuii 0OMeHa; ypaBHEHUSI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUN;

* POTHO3UPOBATH MPOAYKTHl XUMUYECKUX peakiuil 1mo (GpopmynaM/Ha3BaHUSIM UCXOJHBIX BEIIECTB; OMPECISATh UCXOTHBIC
BeIeCcTBa Mo GopMyIamM/Ha3BaHUSM MPOAYKTOB PEAKIIHH;

* COCTaBJISITh YPAaBHEHUS PEAKIMU, COOTBETCTBYIOIIMX IOCIEIOBATEILHOCTH («IEMOYKE)») MPEBpAIICHUI HEOPTaHHMUECKUX
BEIIECTB PA3JIMYHBIX KIACCOB;

* BBISIBJISITH B MPOIIECCE IKCIIEPUMEHTA MMPU3HAKHU, CBUICTEILCTBYIONINE O MPOTEKAHUU XUMUYECKON PEaKIIny;

* IPUTOTOBJISATH PACTBOPHI C OMPEICIEHHON MACCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA;

* OTIPEACIIATh XapaKTeP CPEAbl BOAHBIX PACTBOPOB KHUCIIOT M MIEJI0UYEH IO N3MEHEHUIO OKPACKU WHANKATOPOB;

¢ IIPOBOAUTDL KAYCCTBCHHBIC PCAKIINH, IIOATBCPIKAAIOINC HAJINYKUC B BOAHBIX PaCTBOPAX BCUICCTB OTACIbHBIX HOHOB



* OIpEENATh MPUHAIIEKHOCTh HEOPraHUYECKUX BEIIECTB K OJHOMY U3 M3YUECHHBIX KJIACCOB/TPYIIIT: METAIIBI U HEMETAJLIBI,
OKCHJIbI, OCHOBAHUSI, KMCIIOTHI, COJIH;

* COCTaBJIATh (HOPMYIJIBI BEIIECTB MO UX HA3BAHUSIM;

* ONPEAEHATh BAJEHTHOCTh U CTEIIEHb OKUCIICHUS SJIEMEHTOB B BEIIECTBAX;

* COCTaBJISITH (POPMYITbI HEOPTAHUYECKUX COCTMHEHUH M0 BAJICHTHOCTSIM M CTEMICHSIM OKHCJICHHS SJIEMEHTOB, a TaKKe
3apsijiaM MOHOB, YKa3aHHBIM B TaOJIUIIE PACTBOPUMOCTH KUCJIOT, OCHOBAHHI U COJICH;

* O0BSACHATH 3aKOHOMEPHOCTH U3MEHEHHUS (PU3NIECKUX U XUMHYECKHUX CBOMCTB MPOCTHIX BEIIECTB (METANIOB M HEMETAJIIOB)
U WX BBICIIIUX OKCHJIOB, 0OPa30BaHHBIX AJIEMEHTAMHU BTOPOTO U TPETHETO MEPUOIOB;

* Ha3bIBATh OOIIHNE XMMUYECKHUE CBOMCTBA, XapaKTePHbIE ISl TPYII OKCUIOB: KHUCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XMMUYECKHE CBOMCTBA, XapaKTEepPHBIE JIS KaKJIO0T0 M3 KIIACCOB HEOPTaHUYECKUX BEIIECTB: KHUCIIOT,
OCHOBAHMM, COJICH;

* IPUBOJUTH IPUMEPHI PEAKIIUM, TOATBEPKIAIONINX XUMUYECKUE CBOMCTBA HEOPraHUUECKUX BEIIECTB: OKCUIOB, KUCIIOT,
OCHOBAHHMHU U COJICH;

* OMIPEAEIATh BEIIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTENH B OKUCIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUSIX;

* COCTABJIATh OKUCINUTEIBHO-BOCCTAHOBUTEIBHBIN OallaHC (711 M3YUCHHBIX PEaKIIHii) MO MPeI0KCHHBIM CXeMaM PeaKITni;

* POBOJUTH JA0OPATOPHBIC OIBITHI, MOATBEPXKIAIONINE XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYCCKHUX

BCIIIECTB;

BblnyCKHUK nojayaum 603MOMNCHOCHb HAYUYUMbCA:

® 2paAmMoOmHoO 06pau4ambc;z C eeuecmeamu 6 NOBCeOHeBHOU IHCU3HU,



* 0CO3HABAMb HEOOXOOUMOCMb COONOOEHUsL NPABUNL IKOJIO2UYECKU 0e30NACH020 NOBedeHUs 8 OKpycaroulel npupooHol
cpeoe;

* NOHUMAMb CMbBICA U HEO0OXO00UMOCMb COONIOO0eHUsT NPeOnUCAHUl, NPeoaacaemMblX 6 UHCMPYKYUAX NO UCHOIb30BAHUIO
JIleKapcma, cpeocma Oblmo8ol Xumuu u op.;

* UCNONBL308AMb NPUOOPEMEHHBIE KAIUesble KOMNEMEHMHOCU NpU  BbINOJIHEHUU UCCAe008AMENbCKUX NPOEKMO8 HO
U3YYEHUIO CBOLICE, CROCOO08 NONYUeHUs U PACNO3HABAHUSL 6eUleCNE,

* Pazeueamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3YS CPeOCmed YCMHOU U NUCLMEHHOU KOMMYHUKAYUU Npu
pabome ¢ mexkcmamu Y4eOHUKa U OONOJIHUMENbHOU JUMepamypou, CAPABOYHbIMU MAOIUYAMY, NPOSEIAMb 20MOBHOCb K
Y8ANCEHUIO UHOU MOYKU 3PEeHUsL NPU 0OCYIHCOEHUU Pe3YTbMamo8 GblNOJHEHHOU pabomul,

* 00BEKMUBHO OYEeHUBAMb UHGOPMAYUIO O Bewecmeax U XUMUYECKUX Npoyeccax, KpUumudecku OMmMHOCUMbC K
nCe8OOHAYHUHOU UHDOpMAYUU, HEOOOPOCOBECMHOU peKlame, KACAIOWelCsl UCNONb308AHUsL PA3IUYHBIX BeUeCma.

* 0CO3HABAMDb 3HAYEHUE MEeOPEeMUYECKUX 3HAHUU OJI1 NPAKMUYECKOU 0essmelbHOCMU Yell08eKd,

* ONUCHIBAMb U3VUEHHBIE 00LEKMbL KAK CUCIEMbI, NPUMEHSISL TOSUKY CUCTIEMHO20 AHAIU3A,

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCHAX NepPUOOUYecKol CUCMeMbl XUMUYECKUX IIeMeHmo8 Ol O00bsACHeHUs U
npeod8uoetUst COUCME KOHKDEMHBIX eUjeCma,

* pazeusamv  UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEeOCMEOM YenyOneHUuss 3HAHUll 00 UCMOpUU  CMAHOBLEeHUs.
XUMUYECKOU HAYKU, e€ OCHOBHbIX NOHAMUL, NePUOOUYECKO20 3AKOHA KAK 0OHO20 U3 8AMNCHEUUUX 3AKOHO8 NPUPOObL, d MAK’ce O
COBPEMEHHBIX OOCMUNCCHUAX HAYKU U MEXHUKU.

* cocmasnamo MOJIEKYIAPHbLE U NOJIHbIE UOHHBLE YPAGHEHUS NO COKPAUEHHBIM UOHHBIM YPABHEHUIM,

* NPUBOOUMb NPUMEPb  PeaKyuli, HOOMEEPHCOAIOWUX CYUJeCBOBAHUE B3AUMOCBAZU MeAHCOY OCHOBHBIMU KIACCAMU

HeopeaHU4YecKux eeugecme,



* NPOCHO3UPOBAMb PE3VIbMAMbL B030eUCEUS PA3TUYHBIX PAKMOPO8 HA USMEHEHUe CKOPOCTNU XUMUYECKOU PeaKyuul,

* NPOCHO3UPOBAMb PE3YIbMAMbL B030€UCMEUS PA3TUYHBIX PAKMOPOE HA CMeUeHUe XUMUYECKO20 PABHOBECUS.

* NPOCHO3UPOBAMb XUMUYECKUE CBOUCMBA BeUeCmE HA OCHOBe UX COCMABA U CIMPOEHUSL,

* IPOCHO3UPOBAMb CHOCOOHOCMb Geujecmed NposasisAmsb OKUCIUMENbHbIE UIU 80CCMAHOBUMETIbHbIE CBOUCMBA C YUEMOoM
cmeneHell OKUCIeHUS JIeMEeHMO08, 8X00AUUX 8 €20 COCMA8;

* BbIAGIAMb CYUECTNBOBAHUE 2EHEMUUECKOU 83AUMOCBA3U MeAHCOY 8euleCmsamu 8 psaody. Npocmoe 8euecmso — OKCUO —
2UOPOKCUO — COJIb,;

* 0P2aHU308b16aMb, NPOBOOUMb YUEHUUeCKUe MNPOeKMmbl NO UCCIe008AHUI0 CBOUCE Beuecms, UMEWUX BaAINCHOe

npakmu4deckoe 3Ha4eHue.

Onucanmue yqe6H0-MeTozmqec1<0r0 N MAaTCPHAJTBbHO-TEXHUYIECCKOI'0 odecneyeHus

Y4eOHO0 — MeTOAMYECKOe o0ecIeYeHue

1.ITlpumepHas mporpaMma OCHOBHOTO OOIIEero oOpa3oBaHus 10 XUMUHU (0a30BBIN YPOBEHB);

2. ABtopckas mporpamma O.C.I"abpuensna, coorBeTcTByomas ®enepanpsHomy ['ocynapcTBeHHOMY 00pa30BaTeIbHOMY
CTaHJapTy OCHOBHOTO 0011ero 00pa3oBaHus U 1onylieHHas MuHnuctepcTBoM 00pa3oBanus U Hayku Poccuiickoit deneparum
(O.C.I'abpuensn [Iporpamma kypca xumun ajist 8-9 kiraccoB o6meodpazoBarenbubix yupexaeHuit / O.C.I'abpuensH. — M..:
Hpoda, 2012r.).

3.Tabpuensn O. C., Ocmpoymos U. I'. HactonbHas kHUTA yuuTens. XuMus. 9 k 11.: Metoauueckoe mocooue. — M.: [lpoda,

2010r



4. Xumus. 9 k 1.: KourposnbHbie 1 npoBepouHblie padoTsl kK yueOHuKy O. C. IN'abpuensna «Xumud. 9/ O. C. 'abpuensn, I1. H.
bepeskun, A. A. Ymakoa u ap. — M.: Ipoda, 2009r.

5.I'abpuensan O. C., Ocmpoymosg U. I'. 3yuaem xumuio B 9 k 11.: Jlugaktuueckue Mmarepuaiibl. — M.: bk mtroc, 2009r.

6.1 abpuenan O. C., HAuwykosa A. B. Pabouas terpaasb. 9 k 1. K yue6nuky O. C. 'abpuensna «Xumus. 9». — M.: [Ipoda, 2012r.

7.I'abpuenan O. C., Bockobotinukosa H. I1. Xumusi B TecTax, 3ajadax, ymnpaxkHeHusx. 8— 9 xi. — M.: [Ipoda, 2009r.

MarepuanbHO-TeXHHYECKOEe o0ecneveHme:

Jlns oOydeHMs] ydammxcsi OCHOBHOW IIIKOJBI B COOTBETCTBUU C TpeOoBaHUsIMU DenepasbHOr0 TOCYJapCTBEHHOTO
0o0pa30oBaTeIbHOTO CTaHJIApTa HEOOXOIMMa peanu3alus AeSTENbHOCTHOTO Tmoaxoaa. JlesTenbHOCTHBIM moaxon TpelOyeT
MOCTOSIHHOM OMOPHI Mpoiiecca 00y4eHUs] XUMUU Ha JEMOHCTPALMOHHBINA IKCIIEPUMEHT, MPAKTUYECKUE 3aHATUS U JTaOOpaTOPHBIE
OTIBITBHI, BBIMONHAEMbIE yyamumucs. KaOuHEeT XuUMUM OCHAIIEH KOMIUIEKTOM JAEMOHCTPAIMOHHOTO U J1abOpaTopHOro
000pyAOBaHMS 10 XMMUU JIJI1 OCHOBHOM IIKOJBL. B KaOuHETe XUMUU OCYIIECTBISIOTCS KaK YpouyHasi, Tak U BHEYpOUHasi (POpPMBI
y4e0HO-BOCTIMTATENILHOMN ACSATENBHOCTU ¢ ydaniumucsa. OcHaileHrue B 0oJbleil yactu coorBeTcTByeT [lepeuHto obopynoBaHus
KaOWHeTa XMMHHU M BKJIIOYAET DPA3JIMYHbIC TUIBI CPEJCTB 00ydeHHs. boubliyto 4acTh 00OpYJOBaHUS COCTABISIIOT y4eOHO-
MpaKTUYECKOe U yueOHO-1abopaTopHOE 00OpY/IOBaHKE, B TOM YHUCJIE KOMIUIEKT HAaTYpPaJIbHBIX OOBEKTOB, MOJEIH, MPUOOPHI U
MHCTPYMEHTHI JI1 MPOBEIACHUS JIEMOHCTpAllMd W NPAKTHUUECKUX 3aHATHM, JI€MOHCTPAllMOHHbIE TaOJMIbI, BHAECO, MeEIUa
OCHAIIICHHE.

B xomImiexT TexHndeckux u HHGOPMAIMOHHO-KOMMYHHUKATHBHBIX CPEJICTB O0yUCHHUS BXOJIAT: anmaparypa Jyuisl 3aniuceil u
BOCIIPOM3BEICHUS ayJIMO- M BUACOMH(OPMAIIUU, KOMIBIOTEP, MyJIbTUMEIUA TPOEKTOP, TIOCKa C WHTEPAKTUBHON MPHUCTABKOM,

KOJUJIEKIIS MEJIUA-PECYPCOB, BbIXO B MIHTEpHET.



Hcnonp3oBaHue 31EKTPOHHBIX CPEACTB 00yUEHHUSI TO3BOJISIOT:
® AKTUBHU3UPOBATH JAEATEIBHOCTb 00YUYAIOIINXCS, MOMy4aTh 00Jee BHICOKME KaUeCTBEHHBIE PE3YJIbTaThl 00 yUCHHUS;

e npu noaroroske k EI'D obecnieunBaTh caMOCTOATENIHLHOCTh B OBJIAJICHUH COJIEPKAHUEM Kypca .

dopmupoBats UKT - KOMIIETEHTHOCTD, CHOCOOCTBYIONIYIO YCIIEITHOCTH B yU€OHOU I€ATEITbHOCTH;

dbopmuposats YV .

Hamypansnuie 06vexkmul

HarypanbHbie 00BEKTBI, UCIIOJIB3yeMble B OOYYCHUH XHMHHM, BKIIIOYAIOT B C€0sl KOJUICKIIMM MHHEPAJIOB M TOPHBIX MOPOJ,
METaJIJIOB M CIUIAaBOB, MUHEPAIBHBIX YAOOPEHUM, MJIaCTMACC, KayuyyKOB, BOJIOKOH U T. [I.

O3HakOMIIEHHE y4Yalluxcsi ¢ oOpa3llaMM HMCXOJHBIX BEIIECTB, MOJYNPOAYKTOB U TOTOBBIX M3JACIUNA IMO3BOJSET MOIYYHUThH

HarisiaHoC npCcacTaBJICHUC 00 »THX MaTCpruaIax, X BHCIIHCM BUJC, 4 TAKIKC O HCKOTOPHBIX (1)I/I3I/I‘IGCKI/IX CBOMCTBAX.

Xumuueckue peaxmuevl u Mamepuaibl
OO6parmieHue co MHOTUMH BEIIECTBAMHU TpPeOyeT CTPOroro COOIOCHUSI MPABHJI TEXHUKH O€30MacHOCTH, OCOOCHHO IpHU

BBIIIOJIHCHHUH OIIBITOB CaAMHUMHU YYallIUMUCH. Bce H€O6XOI[I/IMI>I€ MCPBI IIPCHOCTOPOIKHOCTHU YKa3aHbl B COOTBCTCTBYIOLIUX

JOKYMCHTAX U HHCTPYKIHUAX.

Xumuueckan nabopamopHnas nocyoa, annapamsl U RPUOOPL
XUMHYECKas IMOCy/1a MOApa3aeseTCs Ha ABE IPYIIbI: IJIs BBIIOJHEHHUS OIBITOB YUalIUMHUCS M JJEMOHCTPAIIMOHHBIX OIBITOB.

[Tpubopsl, anmapaTsl ¥ YCTAHOBKH, UCIIOJIB3yEeMbIEe Ha YPOKAX XUMHH, TTOAPA3ACISIIOT HA OCHOBE IPOTEKAIOIINX B HUX

(1)I/I3I/I‘-IGCKI/IX U XUMHYCCKHX .

Mooenu



OO0beKkTaMu MOJETUPOBaHUS B XUMHH SIBJISIIOTCS aTOMBI, MOJICKYJIbl, KPHUCTAJUIbl, 3aBOJCKHE almaparbl, a TaKXKe
MIPOUCXOJISAIINE MPOIECCHI.

B npenonaBaHum XuMHUM HCHOJIB3YIOTCS MOJENM KPUCTAIUIMYECKUX PEmETOK anmMasza, rpadura, cepbl, docdopa, oxcuaa
yraepona(1y), moBapeHHOW conM, Iibla, MWoja, »XKeje3a, MEAW, MarHus, HaO0Opbl MOJEJIe aTOMOB [Jii COCTaBJICHUS
IAPOCTEPKHEBBIX MOJCIICH MOJIEKYIL.

Yueonvie nocooun na neuammnoit ocnoge

B mnporiecce oOydyeHUs XUMHHM HUCIONB3YIOTCS CIEAyIONMe TaOMUIBI TMOCTOSHHOTO J3KcroHupoBaHus: «llepuognueckas
cucreMa xumudeckux snemeHtoB .M. MenpaeneeBa», «Tabnuiia pacTBOPpUMOCTH KHUCJIOT, OCHOBAaHHMH U COJICH,
«INEKTPOXUMUYECKHUIN PsI/T HANPSHKEHUN MeTallIoBY», «KpyroBopoT BelecTB B MPUPOIE» U JIP.

Jlist  opraHu3ai caMmMoOCTOSITENILHOW paboThl OOYy4aloIIMXCS Ha YpPOKax HCMONB3YIOT pa3HOOOpa3Hble IHUJIAKTHYECKHE
MaTepHalibl: TETPaau Ha MEeYaTHON OCHOBE WMJIM OTHEIbHbIE paboyue JIUCThl — WHCTPYKIMH, KApTOUYKU C 3aJaHUSMH pPa3HON

CTEIIEHU TPYAHOCTH JJIsl U3yUYEHHsI HOBOTO MaTepHUasa, CaMOIPOBEPKU U KOHTPOJIS 3HAHUW YUYaIUXCSI.

Jlns obecriedeHuss 6€30MacHOTO Tpyia KaOWMHETE XMMUU UMEETCS:

® TMPOTUBOMOKAPHBINM HHBEHTAPH

® anTeuky ¢ HaOOPOM MEIUKAMEHTOB M MEPEBSI30YHBIX CPEICTB;

® HWHCTPYKIIUIO IO TpaBmiiaM 0€30MacHOCTH TpyAa sl 00yJaroImuXcs

® S KypHaJ perucTpaluury HHCTPpYKTa)xa Mo MmpaBuiaM 0€30MacHOCTH TPYa.



IHoypouHoe mi1IaHUpPOBaHME

Ha Tema u Tun ypoka /3 DJIeMEHTBI CO/IePKAHUSA IliianupyemMblie pe3yJbTarhbl
Ta IIpeamerHbIe MetanpeamerHbie Y'Y ][ JINYHOCTHBI
e YV
BBe)le}me. Oﬁlllaﬂ XapPaKTEPUCTUKA XUMHUIECCKUX IJIEMEHTOB U XUMHYECCKHUX peaKHHﬁ. Hepnonnqecm/lifl 3aKOH U NIepuoaAnvIeCKrasl CuCremMa
xumMudeckux 3jiemeHToB JI.M.Menaesneena. (104.)
1. | Xapakrepucrtuka Beonnpiii nacrpykrax no OT u Thb. Hayuamcs: XapakTepu3oBath PerynsiTHBHBIE: CTaBST yueOHBIE DopmMupyoT
XUMHWYECKOTO XapakTepuCcTHKa XMMHIECKOro XUMHYECKHE dIEMEHTEI 1-3 —T0 3aJ1a4y Ha OCHOBE COOTHECEHMS TOrO, OTBETCTBEHHOE
dnemenTa 1o nonoxenuto s [ICX3 nieprozia 1o ux nonoxenuo [ICXD | 4TO yXKe U3BECTHO U YCBOEHO OTHOIIEHUE K
3JIEMCHTA HaA JI.W1. Menneneesa. ..
JI.1. Menneneena. y4aiumcsi, ¥ TOro, 4To emnié YUEHUIO
OCHOBAaHUM €TO JlemoHCTpaLIs: MOJICITH ATOMOB Tonyuam eo3modrcrocmo HEN3BECTHO
ITOJIOKCHUS B SNIEMEHTOB 1-3 —ro neprozos HayuumuCcsl: ONMCHIBATh n3ydcHHbie | Ilo3HABaTeIbHBIE:CaMOCTOSTEIBHO
Hepnom/mecxoﬁ O0OBEKTHI KaK CUCTEMBI, IPUMEHSISI BBIICISIOT H (POPMYIUPYIOT
CHCTEME JIOTUKY CHCTEMHOT'0 aHaJi3a MO3HABATENILHYIO LIENTb
J1. . Memeneesa KommyHukaTuBHBIE: pOpMYTHPYIOT
COOCTBEHHOE MHEHUE M MTO3UIIHIO,
3aJ1at0T BOIIPOCHI, CTOAT MOHATHBIC 1A
napTHepa NOHITUS
2. | CBolicTBa OKCHJIOB, XHMMHYECKUe CBOMCTBA OKCHUIIOB, Hayuamcs: na3piBath 0011ME PerynsituBHbIE: CTaBAT y4EOHYIO ITposBmsitoT
KHMCJIOT, OCHOBAHMI U OCHOBaHHH , KHCIIOT, CONEH B CBETC XHMMHUYECKHE CBOMCTBA KUCIOTHBIX, 3a7ia4y, ONPEIEIISIIOT YCTOWYUBBIN
. TEOpHH SJICKTPOITUTHICCKOU OCHOBHBIX OKCHJIOB, KHCJIOT, MOCJIE/IOBATENLHOCTh IPOMEXYTOYHBIX | yu4eOHO —
COJICH B CBCTC TCOPUH AUCCONHMAINHA 1 OKHUCIICHHS- OCHOBaHUI U COJIEH ¢ TO3UIHH eneit ¢ yueToM KOHKPETHOTO [TO3HABATENBHBI
SJIEKTPOIUTHICCKON BOCCTAHOBJICHIA TD]I; npYBOIUTE IPUMEPHI pe3yNbTaTa, COCTABISIOT [UIAH U 1 uHTEpEC K
JAUCCOoMallvun U peakuui, MOATBEPKAAIOIINX AJTOPUTM JEHCTBUM HOBBIM
OKUCJICHUS - XUMHYECKHE CBOICTBA: OKCHJIOB, Ilo3naBaTenbHbIE: criocodam
BOCCTAHOBJICHUS KHCJIOT, OCHOBaHUi1, coMeil; CaMOCTOSITENILHO BBIIETISIOT pemieHns 3a1a4q
OIpPEENAThH BEIIECTBO — OKHCIUTENb | (DOPMYIHPYIOT MO3HABATENBHYIO 11Eb,
1 BEIIIECTBO —BOCCTAHOBUTEIH B HCTIONB3Ys OOIINE IPHEMBI PeIICHHS
OBP; 3amay
Honyyam go3modrcnHocms KoMMyHHKATHBHBIE:
Hay4umucs: IPOTHO3UPOBATH KonTtpons u onenka geiictBuit
CIIOCOOHOCTP BEIIECTBA IPOSBISATH napTHepa
OKHCIIUTEIbHBIC WITH
BOCCTaHOBUTEIFHBIE CBOICTBA C
Y4ETOM CTEIIEHEN OKUCIEHUS
SJIEMEHTOB, BXOJISIINAX B €r0 COCTaB
3. | AmdoTepHbIe OKCUIBI TlonsTHe 0 MEPEXO/HBIX DNEMEHTaX. Hayuamcs: XapakTepu3oBaTh PeryisiTuBHBIE: [IposBasAIOT
Y THIPOKCHJIBI AmporeprocTs. ['eHeTHIECKUH szt XUMHUYECKHe cBoicTBa aMmporepubix | [IpHHUMAIOT U COXPaHSIOT yIeOHYIO IOOp OKeNnaTens
NEPEXOAHOI'0 SJICMCHTA. OKCHJIOB M THIPOKCHJIOB; 3a71a49y, YYUTBIBAIOT BBIACIICHHBIC HOCTb,0T3HIBYUB
Jla6.omprT: 1.Ionyuenue THApOKCHTIA UCIIOJIB30BaTh NP XapaKTEPUCTUKE | YUHTEIEM OPHEHTHPHI ACHCTBUS B OCTb, KaK
HMHKA H MCCIIC/0BAHNE €TI0 CBOKCTB BEIIECTB MOHSTHE «aM(OTEpPHOCTh», | HOBOM y4eOHOM MaTepHale B NOHHMAaHHE




MIPOBOAUTD OTIBITHI, COTPYJIHUYECTBE C YUUTETIEM YyBCTB
MOJITBEP K IAOIIUE XUMUYECKUE I[Ho3naBarenbHbIE: JIPYTUXJIIOAeH u
CBOMCTBa aM(POTEPHBIX OKCHJIOB H CraBar u GopMyIHpyIOT IpodIIeMy COTEPEKMUBAHNE
TUIPOKCHUJIOB; YpOKa, CaMOCTOSITENTbHO CO3/at0T UM
Tonyuam eo3modrcrocme aJITOPUTM JIESITETLHOCTH MPH PEIICHUN
HAyyumvCsl: 0CO3HABATh 3HAUCHUE TPOOIEMBI
TEOPETUUECKUX 3HAHUM JIst KomMmyHukaTuBHbIE:
MPaKTUYECKON JESTETbHOCTU [IposIBIISIIOT aKTUBHOCTH BO
YenoBeka B3aUMOJICHCTBUH IS PEIICHUS

MO3HABATENbHBIX U

KOMM YHUKATHBHBIX 3a71a4(3a/1al0T

BOIMPOCHI, HOPMYITHPYIOT CBOU

3aTPyIHEHUs, IPEIaratoT MOMOIIb B

COTPYJIHUYECTBE)

4. HepI/IO JIMYECKUU Crpykrypa I[ICXD JI.1. Menzeneesa. Hayyamcs: onuceiBath U PeryasiTuBHbBIC: Ornpenenstor
32KOH U Crpoenue atoma. OU3MIECKUH CMBICIT XapaKTepu30BaTh TAOIUYHYO [[1aHUPYIOT CBOM JIEHCTBHS B CBOIO JIMYHYIO
I TIOPSZIKOBOT0O HOMEPA, HOMepa neprona, | gopmy [ICXD JI.U. Menneneesa; COOTBETCTBUU C IIOCTABJIICHHOM MIO3ULIMIO,

CpHOAMHCCKas HOMCpa I'PYIIIBI XHMUYICCKOT0 3JIEMCHTA | nepaTh yMO3aKITIOYECHHS O XapakTepe | 3aJa4el ¥ yCIOBUSAMM €€ Pealn3alyn aJIeKBaTHYIO
CHCTEMaA B I[ICXD JLN. Menneneesa. IIpHanubl | y3vienenms CBOMCTB XHMHUECKHX nuddepentmpo
1. . Menneneesa B M3MCHCHIT CBOMCTB XHMHUCCKHX 3JIEMEHTOB ¢ yBeNIMYeHueM 3apsinos | I1o3HaBaTebHbIE: CTaBAT BaHHYIO
CBETE YUeHHS 0 i{);;hézzz?:aﬂn I;I;(Hclf;iﬂ;z};l:z; ATOMHBIX siiep. u (bopl'\/[yﬂl/lpy}OT LEU U TPOoOIeMbI CaMOOLIEHKY
CTPOCHUM aToMa noxrpynnax [ICXD JLU. Menzeneesa, THonyuam sozmoacnocmo YpoKa; OCO3HaHHO 1 HPOHU3BOJIBHO CBOHX6 ycIiexoB

JleMoHCTpAINSE: pastHEbie dOpMbI HAYHUMBCS: TPUMEHSTD SHAHUS O CTPOSAT B YCTHOI M MICbMEHHOH (opme | B yuebe
TaONuI] NepUOAUIECKON CHCTEMBI. 3aKOHOMEPHOCTSIX IEPUOINIECKOM

Jlab.onbIT: 2.MonenvpoBanue CHUCTEMBI XUMHUUECKHUX IJIEMEHTOB KommyHHKaTHBHBIE: .

noctpoenus [lepuomyeckoii cucTeMsl | 11t OOBSCHEHHSA M NIPEIBUACHIS Bnanenue MOHOJIOTHECKOM 1

J.N. MengaeneeBa CBOMCTB KOHKPETHBIX BEILIECTB AMATOTHECKOH hopmamit petn

5. | Xumuueckas XuUMHYECKasi OpraHu3alysl )KUBOU U Hayuamcsa: xapakrepu3oBaTtb PerynsituBHBIE: pabOTaTh MO IUIAHY, dopMmupoBaHue
OpraHH3aIUs KUBOM HEXUBOW NPUPOJBI. XHMHHCCIfoI XUMUYECKHUI COCTAB KMBOM i(neTKM; WCTIONB3YS CTIEITUAFHO MON00paHHBIE | OTBETCTBEHHOTO

M COCTaB sJIpa, MAHTHU U 3€MHOM KOpBI. | COCTaB siipa, MAHTUM 3€MHOM KOpBI; | CpeAcTBa. Y MEHHUE OLEHUTH CTEIIEHb OTHOLLIEHUS K
1 HEKUBOM MIPUPOZBL XUMHUYECKHUE DIIEMEHTHI B KIIETKAX Honyyam eo3modzrcHocms ycnexa Wil Heycliexa CBOer YUEHHIO

JKUBBIX OpraHU3MOB. Makpo- u
MHKPORIJIEMEHTHL.
Jdemoncrpaums:Mogens cTpoeHust
3eMHOTO TIapa B IOTIEPEIYHOM
paspese

Hay4dumvcs: OOBSICHATh MHUP C TOYKH
3pE€HUA XUMHH

JIeATEbHOCTH
ITo3HaBaTe/IbHBIE: AHATN3UPOBATD,
CpaBHHBATH U 0000IIATH H3yIEHHBIC
noHsTus. CTPOHUTH JIOTHIECKOE
paccyXJeHne, BKIII0Uasi yCTAHOBJICHUE
MPUYNHHO — CIIEICTBEHHBIX CBSI3EH.
[TpencTBusTe MHGOPMALIUIO B BUE
pHCyHKa

KoMmyHuKaTHBHBIC:

OTcTanBaTh CBOIO TOUKY 3pEHUS,
MPUBOANTH apT'YMEHTBI, TIOTBEPIKAas
ux (pakramu




6. Kﬂaccn(bm(auﬂg O06o00tmIeHNE CBEAICHN 0 XUMIUYECKUX | Hayuamcs: ycTaHaBINBATh PerynsiTuBnblie: Ornpenenstor
XUMHYECKUX PEaKIuii peakmmsax. Kimaccudukanms MPUHAICKHOCTh XUMIUCSCKON BrriBuraroT Bepcun penieHus BHYTPCHHIOIO
XUMHYECKHUX PEAKINA 10 PA3IMIHBIM | PEaKIHH K ONPEIeIEHHOMY THITY TI0 | TPOOJIEMEI, 0CO3HABATh KOHECUHBIN TTO3UIIHIO
110 pa3jIMYHBEIM OCHOB )
OCHOBaHUSIM: OITHOMY M3 KJ1acCH(UKAIMOHHBIX pe3yabTar o0y4Jaromuxcst
aHUAM COCTaBY M YKCIY PEATMPYIOIHX U HPHU3HAKOB: 1) 110 YKMCITY U COCTaBY Ha YpOBHE
00pa3yroLuXCsl BEIECTB, TEIJIOBOMY | HCXOIHBIX BEIIECTB U MPOAYKTOB IMoznaBaTenbHbIE: MTOJIOXKHUTEITBHOT
a¢dexry, peakimy (peakiiy COSIMHCHHUS, BrI1OuparoT OCHOBaHUS M KPUTEPUH ISl | O OTHOLICHHUS K
HaIpaBJICHUIO, U3MEHEHUIO CTEIIEHEH | pasoKeHus, 3aMeEIeHUs 1 00MeHa); | KilacCU(HKaIIH 00pa3oBaTeIbHO
OKHCIICHHSI 3JIEMEHTOB, 00pa3yIoIIuX 2) O BBIJICIICHUIO HITH [Tpeobpa3oBiBaTh HHPOPMALIUIO U3 My Tporeccy,
pearupyrolye BemecTsa, pase, TIOTJIONICHHIO TEIIOTHI (PEaKIMU OJTHOT'O BUJIa B APYroi M BEIOUPATH IS | TIOHMMAIOT
UCIIOJIb30BAHMIO KaTaJIH3aTopa. 9K30TCPMHUUCCKUE H ce0st ynoOHyto Gopmy pukcanmn HEO0XOIUMOCTh
JIab. onbITHI: JHJIOTEPMHUYECKHE); Tpe/ICTaBIeHNs THPOpMaIN yUEHHUS
3. 3amMeliieHre KeIe30M MEJIU B 3) 10 U3MEHEHHUIO CTeTICHEH
pactBope cyabdara meau (11) OKHCIICHHS XMMHYECKHX dJIeMeHTOB | KoMMyHMKaTHBHbIE:
(peakiuu OKUCIUTETHHO- OTtcTauBaTh CBOIO TOUKY 3PEHHUS,
BOCCTaHOBUTEIIBLHEIE); NIPUBOAUTE aPTYMEHTBI, IIOATBEPKAAs
4) o oOpaTUMOCTH Tpolecca ux ¢axramu. Paznuyare B ycTHOU peun
(peakiyu oOpaTUMbIe U MHEHHE, JI0Ka3aTeNbCTBA, TUIIOTE3bI,
HeoOpaTHMEIE); TEeOpUn
THonyuam eo3moarcHocms
Hay4umucs. COCTaBIATh
MOJICKYJISIPHBIC U TIOJHbBIC HOHHBIC
YpaBHEHHUS 10 COKPAIICHHBIM
HMOHHBIM YPaBHEHUSIM.
7. | Ilousstue o CKOPOCTH ITonsiTHE O CKOPOCTH XUMUYECKON Hayuamcs: nazpiBath (pakTopsl, PerynsituBHbie: [IposBisiroT
XUMHYECKOIl peaxiwn. OaKTOpHI, BIUAIONINE HA BIIHSTIOIINE HA CKOPOCTh CaMoCTOsTeNIbHO OOHAPYKHBAIOT H YCTONYUBBIN
CKOpPOCTh XUMHUECKUX PEaKIUii. XUMHYECKOH peakiny U 0OBICHITH (hopMyIHpYIOT podIEMY. yueOHO —
peaximn JeMoHcTpanum: UX BIUSHUE Ha CKOPOCTh [TO3HABATENbHBI
3aBUCUMOCTH CKOPOCTH XUMHYECKON peakIiy; Ha3bIBaTh Ilo3naBaTenbHbIE: i uHTEpeC K

XUMHYECKOH Peakyu OT MPUPOIBI
pearupyromumx BeecTs.
3aBHCHMOCTD CKOPOCTH XMMHYECKOI
peaxyy OT KOHIIEHTPAIHH
pearupyrommx BeecTs.
3aBHCHMOCTD CKOPOCTH XHUMHUYECKOU
peaxIyn OT TUIOIAIH
COIIPUKOCHOBEHHS PEarup yIOIIIX
BEIIECTB («KHITAITAHN CIIOM» ).
3aBUCHMOCTD CKOPOCTH XUMHYECKOM
peaxnyu ot

TEMIIEPATYPHI pearupyroInux
BEIIECTB.

JIa6. OnbITHI:

(haKkTOpHI, BIUSIOMINE HA CMEIICHUE
XUMHIYECKOTO pAaBHOBECHSI.

Ionyuam 603mooicHOCHb
HAYy4umbsCs: TPOrHO3UPOBATH
Pe3yNbTaThl BO3ACUCTBUS
pa3nu4HBIX (PaKTOPOB Ha N3MEHEHHE
CKOPOCTH XUMHWYECKOH peaKny;
MPOrHO3MPOBATH PE3YAbTATHI
BO3JICHCTBHS PA3MTUIHBIX (HJAKTOPOB
Ha CMEILIEHUE XUMHUYECKOTO
paBHOBeCHs

BBIABIAIOT IPUYMHBI U CIIENCTBUS
saBreHud. CTPOST JTOrUUEcKHe
paccyXIeHuUs], yCTaHABINBAIOT
MPUYUHHO — CIIEICTBEHHBIE CBSI3H

KommyHukaTuBHbIe:

YYNUTHIBAIOT Pa3HBIC MHEHUS U
CTpEeMSATCS K KOOPAWHALINK PA3TUIHBIX
MO3UIIMH B COTPYIHUYIECTBE,
(hopMyIHPYIOT COOCTBEHHOE MHEHHUE H
HO3ULHIO

HOBBIM OOIIM
crocobam
petieHus 3a1a4




4. 3aBUCUMOCTb CKOPOCTH
XUMHYECKOH PEaKIUU OT

TIPUPOBI PEaruPyIOIIUX BEIICCTB HA
MIpUMEpPEe B3aNMOJICHCTBUU KHCIIOT C
MeTajlIaMH. 5. 3aBUCUMOCTD
CKOPOCTH XUMHUYCCKOU PEaKIIUH OT
KOHIICHTPALUHN Pearupyromux
BEIIICCTB Ha MPUMEPE
B3aMMOJIEHCTBHS IMHKA C COJISTHOM
KUCJIOTOH Pa3InIHON KOHIICHTPAIIHH.
6. 3aBUCHMOCTb CKOPOCTH
XUMHYECKOHN PEaKIMU OT IUIOIIAIH
COINPHUKOCHOBEHHUS PEarup YEOIIUX
BEIIIECTB.

7.MonenupoBaHUE «KHUIIALLETO CIOS».
8. 3aBUCHMOCTH CKOPOCTH
XMMHUYECKOW PEaKIU OT
TEMIIEPATYPBI PEArNPYIOIINX BELIECTB
Ha MPUMEPE B3aMMOJICHCTBHUS OKCHIA
meau( IT) ¢ pactBopom cepHoit
KHCJIOTHI pa3IMYHON TeMIepaTypsl

cucCTeMaTHu3aIus
3HAaHUH IO TEME
«BBenenue»

MIPEACTABIATh UX CXEM, TAaOIHII,
Mpe3EHTALMN

Brocsat HeoOX0IiIMBIe KOPPEKTHUBEI B
JISHCTBHUE TIOCIIE €T0 3aBEePIICHHS Ha
OCHOBE €r0 M y4eTa Xapakrepa
ClIeJJaHHBIX OIINOOK
Ilo3naBaTenbHBIE:

CTposiT peueBoe BHICKA3hIBAHIEC B

8. KaTaJH/ISaTOpLI Karanusarops! 1 kaTamus. Hayuamcsa: nenonbs3oBaTh Opy PerynsiTuBHbIC: YcBoenue
Wuruburopsl. AHTHOKCHAAHTHL. XapaKTEPUCTHKE NPEBPAILEHUH VY4UTHIBAIOT NPABWIIO B IIAHUPOBAHUHU | TIPABUI
JeMoHCTpanuu: BEILIECTB MOHATHA «KaTalu3aTopy, U KOHTpPOJIE crioco0a perieHus, UHIUBHIYaTbHO
I'oMoreHHslil U TeTepOreHHbII «MHTUOUTOPY», «aHTUOKCUIAHTBD», OCYILIECTBJISIIOT IOLIATOBBII KOHTPOJIb | TO U
kataam3sl. DepMeHTaTUBHBIIN MIPOBOJUTH HECIOKHBIE XUMUUECKUE 0e3omacHoro
kataim3. IHrubupoBanue. OIIBITHI U HAOJIOACHHS 32 Ilo3naBaTenbHbIE: MIOBEJICHUS
J1a0.0nbITHI: W3MEHEHUSIMH CBOICTB CBOMCTB CaMOCTOATENBHO CO3AAI0T AITOPUTM BUC,
9. Paznoxxenne BEILIECTB B MPOIIECCE NPEBPAICHUH, | ACITEIBHOCTHT IIPH PEIICHUH MPOOJIEM | YTrOXKaroMMX
IIEPOKCHIAa BOJOPOAA C IIOMOILBIO cobmonats mpasmwia Th u OT. Pa3JIMYHOrO Xapakrepa JKA3HU U
okcuza Mapranua (IV) u karanaspl. THlonyuam eozmodncnocms KommyHukaTuBHbIE: 3710POBBIO
10. O6HapyxeHHUe KaTanas3sl B HAy4umsCs: TPaMOTHO 00paIiaThes JloroBapuBaroTCS O COBMECTHOU Jonen
HEKOTOPHIX MHUIIEBBIX MPOIYKTaX. C BELIECTBAMU B MIOBCEJHEBHOMN JIESITETPHOCTH, IPUXOMAT K 00IIeMy
11. arnbupoBanue B3aNMOJCHCTBUS | JKU3HH PELIEHUIO, B TOM YHCIE U
KHCIIOT C METAJIIAMHU YPOTPOITHHOM CTOJIKHOBEHHIO HHTEPECOB

9. | O0oO0Eenue u Hayuamcsa: 0600maTe 3HaHUSA 1 PeryasiTuBHbIE:




YCTHOI ¥ MUCBMEHHOM (hopMe
KommykaTuBHBIE: KOHTPOIUPYIOT
JIEHCTBUS TApTHEPA

10. KonTpoabHas KoHTpons npeaMeTHBIX U Hayuamcsa: npuMeHsTh nofydeHHble | PeryJsiTUBHBIE: OCYIIECTBISIOT Bripaxkarot
paﬁoTaN‘gl MeETaIpeIMETHBIX YICOHBIX ICHCTBUN | 3HAHHSA U CHOPMHUPOBAHHBIC YMEHHUS | TOIIATOBBIM M UTOTOBBIA KOHTPOJB IO | aJeKBaTHOE
1o TeMe « BBenenue. JUTS PEIICHUST YIeOHBIX 3a1a4 pe3ynbTary ITOHUMAaHHE
II6 TeMe OO01mas xapaKTepUCTUKA XUMHUCECKIX IMo3naBaTejibHBIE: MIPUYKH ycriexa
«Bsenenue» 9JIEMEHTOB U XUMUYECKUX PEaKIIUil. CTPOSIT PEYEBOE BHICKA3bIBAHHE B U Heycrexa
ITepnoauueckuii 3akoH u YCTHOI U TIMCBMEHHOH (hopme yueOHOM
Ilepunoauueckas KomMykaTuBHbIE: yIUTHIBAIOT JIeATEeIIbHOCTH
CHUCTEMa XUMUYECKUX JIEMEHTOB pa3Hble MHEHHUS U CTPEMSITCS K
. . Menneneesay KOOpJMHAIMU Pa3INYHBIX TO3UIUH B
COTPYTHUYECTBE
Tema 1. Metamwibi(184.)
11. | Ilonoxenue ITonoxxeHre MeTaIIOB B Hayuamcs: XxapakTepu3oBaTth PeryassTuBHbIC: Ornpenenstor
3IEMEHTOB-METATIIOB Ilepnonnueckoii cucreme METAJIJIBI 110 UX II0JI0KEHUIO B [IpyHUMAIOT U COXPAHSIOT yueOHYIO CBOIO JIMYHYIO
s II €pHOIHIECK oii XUMHYECKHUX 3JIEMEHTOB [ICX5 JI.M.Menneneera, 3aJlayy, IJIAHUPYIOT CBOU JZ[GI/ISTBI/IS[ B ) MO3UIINIO,
. . Menneneera. Metajuinaeckas OMUCHIBATh CTPOCHUE COOTBETCTBUHM C ITOCTABJICHHOM 3a7aueii 1 aJIEKBaTHYIO
CHCTCMCE KpHCTaJTMYECKasl pemeTKa 1 (u3nueckre CBOKMCTBAa METAIJIOB, | YCIOBUSIMU €€ pealn3aliu muddepenumpo
H. . Menpeneesa u METaJTMYeCKasi XUMUYECKast CBS3b. 00BSICHATH 3aBUCUMOCTb cBOiicTB | [lo3HaBaTesbHBIE: BaHHYIO
0COOEHHOCTH O0mme dusnyeckue cBoiicTBa METAJIJIOB OT UX IOJIOKCHHS Hcronb3yioT 3HAKOBO — CHMBOJIMUECKHUE CaMOOLIEHKY
CTPOEHHMS UX METAJIOB. § I[ICXD /.M. MeHnneneera; CpelcTBa CBOUX YCIIEXOB
ATOMOB. DU3HIECKIE CIutaBbl, MX CBOKMCTBA U 3HAUCHUE. Tlonyuam eo3moorcnocmo KommykaTuBHbIe: B yuebe
. JeMoHcTpanum: Hayuumucs: IPOrHO3UPOBATH ApPryMEHTHPYIOT CBOIO MO3UIIHIO U
CBOMCTBa MCTAJLIIOB. OO6pa3Is CIIIaBOB CBOWCTBa HEMU3Y4EHHBIX KOOPIMHHUPYIOT €€ C TIO3UIIUH apTHEPOB B
CrutaBel 3JIEMEHTOB U UX COeIUHEHUN Ha COTPYAHUYECTBE
OCHOBE 3HAHHUU O
TIEPUOJIITYECKOM 3aKOHE.
12. | XuMHYECKHE XUMHUUYECKUE CBOMCTBA METAJUIOB KaK | Hayuamca: ONUCHIBATh CBOMCTBA | PeryisiTUBHbIE: DOpMHPYIOT
CBOMCTBA METAILIOB BOCCTAHOBUTEIIEH, a TAK)KE B CBETE MX | BEIISCTB Ha OCHOBe HabmromeHmit | IlocTanoBka y4eOHOI 3a1aun Ha OCHOBE YMEHUS
TTOJIOKEHUS B DIIEKTPOXUMHIIECKOM 3a WX TPEBPAIICHISIMH, COOTHECEHHS TOr'0, UTO U3BECTHO U HCIIONIb30BaTh

POy HAPSDKEHUH METaJIOB.
JdemoncTpanmu: Bzaumoneiicteue
METAJIJIOB C HEMETAJIJIAMHU.

JIao. oneIThI: 12.B3anMmoneiicrBue
pacTBOpPOB KUCIOT U COJEH €
MeTaJlJIaMu

JIEMOHCTPHPYEMBIMH YIUTEIEM,
HCCJIENOBATh CBOICTBA BEILIECTB
B XO/I€ BBIIIOJHEHUS
11a060paTOPHOTO OTIBITA, IETATh
BEIBOZIBI O 3aKOHOMEPHOCTSIX
CBOWCTB METAJIOB B TIEPHOAAX U
TpyIIax.

Honyyam eo3modicHocms
Hay4umsCcs: IPOTHO3UPOBATH
XHMHUYECKHE CBOMCTBA
HEU3YYEHHBIX 3JIEMEHTOB U UX
COEIMHEHNH Ha OCHOBE 3HAHHI O

YCBOEHO , M TOTO, YTO €IIe HEU3BECTHO
IMo3HaBaTenbHbIE:

BreiasmkeHne rumoTe3, X 000CHOBaHHE,
JTIOKa3aTebCTBO

KommykaTtusHble:

Y4acTBYIOT B KOJUIEKTHBHOM O0CYXJICHHU
npoOsieM, TPOSIBISIOT ~ aKTUBHOCTH  BO
B3aHMOJICIICTBHU JUIs peleHus
KOMMYHHUKATUBHBIX W IO3HABATENBHBIX
3a1a4

3HaHUS B OBITY




TMCPUOANICCKOM 3aKOHEC.

13. | Meramisl B mpupo/ie. Mertamtst B mpupone. Oorme Hayuamcs: coctaBnsith PerynsiTuBHbie: Tl'opmocts 3a
O6mme CIOCOOBI X TOTYYICHUS. YpaBHEHHUS peaKUi , Ie)KaIIUX B | YUYUTHIBAIOT IPABUIIO B ILTaHAPOBAHAU H POCCUICKYIO
CHOCOBEI HX JIad. onbITHI: OCHOBE TIOJTy4EHUS] METAJIIOB. KOHTpOJIE criocoba JAeHCTBHS HayKy

13. O3HakomiieHue ¢ pynamu xeneza | Iloayuam 603modicHOCHb IMo3naBaTejibHBIE:
NOJIy9CHHA 14. OxkpammBaHue IUIAMEHH COISIMU | HAYYUmMbCsl: PUBOIUTE Hcnonb3yroT MOUCK HEOOX0AUMOM
IIEJIOYHBIX METAJIJIOB MpUMEPHl ypaBHEHUH peakiuni, HH(POPMAILIUH JUTS BBITOTHEHUS YIeOHBIX
JIeKaIluX B OCHOBE 3a/IaHU C HCTIOJIB30BaHUEM YUCOHOM
MPOMBIIIJICHHBIX CIIOCOOO0B JIUTEPATyPhI
MOJTyYEHUS UyTYHa U CTaJIH. KommykaTtuBHble:
YYUTHIBIOT pa3Hble MHEHHS U CTPEMSTTHCS
K KOOpJIMHAIIMH PA3TUYHbIX TTO3UIIUNA B
COTPYJTHUYECTBE

14. | Pemenue pacyeTHBIX PacuerHsble 3a7a4u 110 ypaBHEHUSAM Hayyamcs: pemaTh pacueTHble PeryasiTuBHbIC: OBnajneHue

327124 ¢ TOHATHEM XUMUYECKUX PEaKIni, MPOTEKAOIMINX | 33241 0 YPaBHEHMAM OuveHI/IBa}OT NPaBUIbHOCTD BHITOTHEHHA HaBbIKAMH 1A
) C y4acTHEM METaJJIOB U UX XUMHUYECKUX PEaKIIUi, JIECTBUS HAa YPOBHE aJ€KBATHON MPaKTHYECKOM
Maccosds 0o COETMHEHUI MIPOTEKAIOIINX C Y4aCTUEM PETPOCTIEKUBHON OIIEHKU JIESITEBHOCTH
861X00a NPOOYKMA METAJLIOB ¥ MX COEIUHEHUIA. Ilo3naBareJbHbIE:
Tonyuam 6o3moxcnocmo Briouparot Hanbosee 3¢ heKTHBHBIC
Hay4umvCca: pelaTh CIOCOOBI pelleHH s 3a/1a4, KOHTPOJIUPYIOT
OITUMITHAHBIE 3aa4H. U OIICHUBAIOT MPOLIECCUHU PE3YIbTaT
JIeSITEIIbHOCTH
KommykaTuBHbIe:
Kontponupyrot neiictBus napTaHepa

15. | IlougTue o KOPpO3uu Koppozus meranoB u criocoObl Hayuamcsa: ucnonb3oBaTh Ipu PerynsiTuBHbie: Ymenue

METALIOB 00pBO5I C HEl XapaKTEPUCTUKE METAIVIOB U UX Paznuyaror criocob u pe3ynbTaT JeUCTBUSL | HHTETPUPOBAThH
coenuHeHuit monsitus «kopposust | Ilo3HaBaTeabHbIe: MIOTyYECHHBIE
METaJIOBY, «XUMUIECKast Brianerot o01mmM npuemMom pereHust 3HAHWS B
KOpPO3HS», 3a7a4 MIPAKTUIECKUX
«ATEKTPOXUMUIECKAs KommykaTuBHbIe: YCIIOBHSAX
KOpPO3HsD», HAXOIUTH CIIOCOOBI JloroBapuBaroTCs O COBMECTHON
3aIIUTH METAJUIOB OT KOPPO3HU. | NESATETBHOCTH, IPUXOIAT K O0IIeMY
Honyyam go3modrcnHocms permeHnto
Hay4umCcs : IPUMEHSTh 3HAHUSA
0 KOPPO3WH B JKU3HU.

16. | lllenouynbie METAIIIBI: OO0mras xapaKTepuCTHKA METOYHBIX Hayuamuca: naBatp PeryasiTuBHbIE: Pa3BuTne

obmas METaJIOB. MeTalibl B IPUPOJE. XapaKTEePUCTHUKY MICTIOTHBIM [TraHNpyrOT CBOM NEWCTBUS B CBSI3H C OCO3HAHHOTO,
O61mrre crocoObl X MOTyYCHHUS. MeTaiaM T0 X TOJI0KEHHUIO B TIOCTAaBJICHHOH 3a/1a4uell M yCIOBUSMH €€ YBa)KATEITEHOTO
XapaKTCpucTrKa CtpoeHne aTOMOB. TICXD A.M.MenneneeBa pemeHns H
)
[IemoyHbIe METAILTBI — MPOCTHIE HCCTICIOBATh CBOHCTBA IHo3naBarenbHbIE: TIOOp OKeNaTens
BeIllECTBa MIETOYHBIX METAJUIOB — KaK CraBar u GopMyNHUPYIOT eI U HOTO
MPOCTHIX BEILIECTB. poOIEeMEI ypoKa OTHOLIEHUS K
Honyuam go3modicHocmy KommykaTuBHbIe: JIpYyroMy




HAy4umsCsl: TPaMOTHO

AI[CKBaTHO HCIIOJIb3YHOT PCUCBLIC

yenoBeky. Ero

o0palnaTbcs ¢ BelecTBaMH B cpencTBa st 3 (HEKTUBHOTO PEIICHUS MHEHHUIO,
MOBCETHEBHOM JKU3HH. KOMMYHHKATHUBHBIX 33734 CIOCOOHOCTH
BECTH IUAJIOT C
JPYTUMH
JIIOABMHU
17. | Coenuuenus Baxxnelimue coeauHeHus MENoYHbIX | Hayuamca: XapakTepu3oBaTh PeryasiTuBHbIE:
IIEIOYHBIX METAJIJIOB METaJJIOB — OKCHJIBI, THIPOKCUABI M | (PM3HYECKUE U XUMHIECKHUE YUuTHIBaIOT NMPaBUJIO B IJIAHUPOBAHUU U
conu (XJI0publ, KapOOHATEHI, CBOICTBa OKCHUJIOB U KOHTpOJIE criocoba perieHust
Cynb(haTel, HUTPATHI), UX CBOMCTBA U THJPOKCHJIOB IIETOUHBIX Ilo3naBaTenbHbIC:
IPYMEHEHNE B HApOIHOM XO03sIiiCTBE. METAJIOB, COCTABIIATh Hcronp3yroT MoucK HeoOX 0JUMOi
Kanuiineie ynoopenust. XUMUYECKHE YpaBHEHMUS, WH(POPMALIUH IJIs1 BBITIOHEHUSI YUSOHBIX
Jdemoncrpauuu: XapaKTepU3YIOIINe CBONCTBA 3a/IaHui ¢ UCTIONB30BAHUEM YUCOHOMH
OO0pa3ipl NIETOYHBIX U IIET0YHBIX METANJIOB, PELIaTh JUTEPATYPHI
IIeJI0YHO3EMETBHBIX METAJIIOB. «IIETIOYKI TIPEBpAIICHHI. KommykaTHBHBIE:
BzaumozelicTBue HaTpus, JIUTUS C Tlonywam eosmodancrocmo Y4UTBIBAIOT pa3Hble MHEHUS U CTPEMSATCS
BOJIOW. B3anmonenicTBue HaTpus C Hay4umvCcs: COCTaBIIATH K KOOPJIUHALIMY Pa3INYHBIX TO3UIUH B
KHCJIOPOJIOM «IIETIOYKI TPEBPALICHUH. COTPY/IHUYECTBE
18. | lllemouHo3emMeIbHbBIC OO11as xapaKTepHCTHKA 3JIEMEHTOB Hayuamuca: naBatb PerynsiTuBHbIC: PazBurue
METAaJLIBI: 06IIas rnaBHOM noArpynnsl 11 rpymnmnsl. XapaKTEPUCTUKY [InanupyroT cBOU ACHCTBUSA B CBSI3U C OCO3HaHHOTO,
CtpoeHue aToMOB. IEJI0YHO3EMENFHBIM MeTajlaM MOCTaBJICHHOM 3a/1a4ell M yCIOBUSIMHU €€ YBa)KUTEIEHOT'O
XapaKTepUCTUKA
[IenoyHo3eMeNbHBIE o ux nonoxenuto B [ICXD penieHns u
METaJIJIbl — MPOCTHIE BEILIECTBA. JI..Menneneera, ITo3znaBaTejIbHBIE: JI0OpOoXKeNaTesb
XapaKTepu30BaTh COCTaB aTOMOB, | CTaBsT U (OPMYJIHPYIOT LEIH U HOT'O
HCCTIeIoBaTh CBOMCTBA npoOJIeMbl YpOKa OTHOIIEHHUS K
IIETOYHBIX METAJIIOB — KakK KommykaTuBHbIe: JIpYromy
MPOCTBIX BEILECTB. AJIeKBaTHO HCIIOTB3YIOT PEUEBHIE yenoBeky. Ero
Honyuam eo3moarcHocms cpencTBa st 3PPEKTUBHOTO PEIICHUS MHEHHIO,
Hay4umucs: TPaMOTHO KOMMYHHKATHUBHBIX 3a7a4 CIOCOOHOCTH
o0paraTbcs C BEMeCTBaMHU B BECTH JHAJIOT C
TIOBCEIHEBHOW KI3HH IPYTUMHU
19. | Coenuuenus Baxwueiimme coequHeHus Hayuamcsa: xapakTepu3oBaTh PerynsiTuBHbie: JIIOABMU
LE0YHO3eMETbHBIX MIETIOYHO3EMENTEHBIX (hu3rIecKre M XUMITYECKIE YYHUTHIBAIOT MPAaBUJIO B IUIAHUPOBAHUHU H
METALIOB METAJJIOB — OKCHIIBL, THAPOKCHIBI M | CBOICTBA OKCHIIOB H KOHTpOJIE crioco0a pereHus

cond (XJI0pupl, KapOOHATEHI,
HUTPATHI, CyIb(haTel, Pocdatsr), uxX
CBOMCTBA M IPUMEHEHHUE B HAPOTHOM
XO3SMCTBE.

JdemoncTpaumu:

BzanmopelicTBre KajabIvs ¢ BOJOM.
BzanmopelicTBre Maraus ¢
KHUCIIOPOAOM.

JIab. onbITHI:

THPOKCHJIOB
IIEIIOYHO3EMENBHBIX METAJIIOB,
COCTaBJISITh XUMHIECKHE
YpaBHEHHS, XapaKTePH3YIOIINe
CBOICTBA IIENTOYHBIX METAJIIOB,
pelaTh «IENOYKHI»
MPEBPAILLCHUN.

Ionyuam 6o3modicHocms
HAYy4umvCs: COCTABIIATh

Ilo3HaBaTenbHBIE:

Hcnonp3yroT mouck HeoOXoauMoit
WHPOPMALINH IS BRITIOTHEHHS YIeOHBIX
3a[IaHMi C MCIIOTh30BAHNEM YIEOHOM
JTUTEPATYPHI

KommykaTuBHbIe:

YUUTHIBAIOT pa3HbIC MHEHUS H CTPEMSTCS
K KOOPIUHAIINH Pa3IIMIHBIX TO3HITUHA B
COTPYIHUIECTBE




15. B3aumoneiicTBue KanbIus C
Bogoi. 16. [Tonmyuenne runpokcuna
KaJbIUs U UCCIIEIOBAHKE €T0
CBOICTB

«OCIIOYKN» HpeBpaHIeHI/Iﬁ

20. | AroMuHUE — CrpoeHue aToma, pusndeckue u Hayuamuca: naBatb PerynsiTuBHbie: DopMUPYIOT
Tepexo AHblii XMMHYECKHE CBOMCTBA aJTFOMUHUS KaK | XapaKTEPUCTHKY aJFOMUHHS 10 [Tmarupyrot cBou )IeﬁSTBHH c UHTEpEC K
MIPOCTOTO BEIlECTBA ero nonoxenuto B [ICXD TIOCTaBJICHHOM 3a7jauell M YCIOBUSIMU €€ KOHKPETHOMY
aneMeHT. du3znueckue
J.N.Menneneesa, pelIeHus, OIICHUBAIOT NPaBUIBLHOCTh XUMHUYECKOMY
1 XUMHYCCKHE XapaKTepU30BaTh COCTAB aTOMa, | BBIIONHEHHS JIEHCTBHUS 3JIEMEHTY
CBOMCTBA aJIFIOMHUHUS. xapakTepuzoBath pusndeckre 1 | [lo3naBaTenbHbIE:
[Toyuenue u XUMUYECKHE CBOICTBA CamocCTOoATENBHO BBIACTSIOT U
IPHMCHEHIE AIIOMUHHS, 06T;$I(iHHTL (hOpMyIHPYIOT O3HABATENBHYIO LENb,
3aBMCHUMOCTH CBOMCTB QJIFOMUHHUS | UCIIOIB3YIOT OOIINE MPUEMBI PELICHHS
AITFOMUHUA
oT ero nojoxenus B [ICXD 3a71a4
JA..MenneneeBa, 00bSICHATb KomMmykaTHBHBIE:
IMPUYUHBI XAMHAYECKON HOHyCKaIOT BO3MOXHOCTb PA3JIMYHBIX
HWHEPTHOCTU aJITIOMHUHUSA. TOYCK 3pCHUA, B TOM YHUCJIC HE
Ilonyuam eo3moorcnocmo COBIAAAIOIIMX C UX coOcTBeHHON. 1
Hay4umucs: TPaMOTHO OPUECHTUPYIOTCS Ha MO3UIIMIO TAPTHEPA B
o0pariaTbcs C BEIECTBAMH B OOILIEHNH U B3aUMOJICHCTBUU
MOBCEIHEBHOMN KU3HU
21. | CoenuHeHus CoenuHEeHUS ATFOMUHUS — Hayuamca: xapakTepu3oBathb PerynsituBHbIe: DopMupyoT
ATIOMULUST — OKCHJ] U THIAPOKCHJ, UX aM(OTEPHBIH | (pU3HUECKHEC U XUMHUYECCKHE VYYUTBIBAIOT IPABUIIO B IUNTAHUPOBAHUH U yMEHHe
xapakrep. Baxxneiime comun CBOIMCTBa OKCHJIA U TUAPOKCHIA KOHTpOJIE CIIOCO0a peleHHs HHTETPUPOBATH
OKCHA U FH'HPOISCH'H’ AITIOMHHUSL. AJIFOMHUHUS, COCTABIISITh IMo3znaBaTenbHbIE: MOJTy4eHHBIE
UX aM(pOTepHBIit IpruMeHeHne aTIOMUHHS U €r0 XHMHUYECKHE YPABHEHHS, HCrIone3yioT IIOUCK HEOOX OIUMOM 3HAHUS B
Xapakrep. COETMHEHUH. XapaKTepHU3yIoIIie CBOICTBa nH(popMaLnK TS BBIIOIHEHUS Y4eOHBIX MIPKTUYIECKYIO
JIa6. onbIThHI: AJIFOMUHUA, pELIATh «LENOYKN» 3a/IaHUH ¢ UCIIOIB30BAHUEM YUeOHOI SKH3HB
17.1lonyuyenue MIPEBPALLECHUM. JIUTPATyphL
THIIPOKCHU/IA AITFOMUAHUS U Honyuam eo3modicHocms KommykaTuBHbIe:
HCCIIEIOBAHHE HAYYUmMbCsl: COCTABISITh Kontponmpyrot nefictBue mapTaHepa
€ro CBOMCTB. «LETIOYKW» MIPEBPaLCHUI
22. IMpakTuueckas OcymiecTBIeHHE TIETTOYKH Hayuamca: obpamatsces ¢ PerynsituBHbie: PazButne
paGora Nel XUMHYECKAX nmabopaTopHeIM 00opynoBaHueM | OCYIIECTBISIOT IMOMATOBBII KOHTPOIb IO | KOMMYHHUKATHB
OcymecTsente TIpeBpaIICHIHA W HarpeBaTeNbHBIMU IPHOOpaMH | pe3yIbTaTy HOT'O
B COOTBETCTBHH C TIPAaBHIIAMHU KOMIIOHECHTA B
OCTIOYKHA XUMHAYCCKUAX TEXHUKH GE30MacHOCTH, Mo3HaBaTe bHBIE: OOIIEHUN 1
MpEBpALLECHU I OIMMCHIBATH XUMUYCCKHHA Brnaneror o0mmuM npuemMom perieHus COTPYAHUYECTBE
9KCIIEPUMEHT C TIOMOIIBIO S3bIKa | 3aJad co
XUMWH, ICTaTh BBIBOJIBI IO KommykaTuBHbIE: CBEPCTHUKAMHU U
pe3yabpTaTaM SKCIEPUMEHTA. YUMTBIBAIOT Pa3HBIC MHEHHS U CTPEMATCS | yUUTEIAMH




Honyuam eo3moocnocms
HayuumsCs: 0CO3HABaTh
HEO0OXOUMOCTH COOJIIOIEHHS
mpasuwi Th u OT st
COXpAHCHHS 3JIOPOBBS
OKPYKaIOIIHX.

K KOOPJAMHAIIMH PA3IHYHbIX TO3UIUH B
COTPYIHHYECTBE

23. | ’Kemne3zo — nneMeHT Pacnonoxenue xenesa B [ICXD/1.1. Hayuamuca: naBatb PerynsiTuBHbie: DopMUPYIOT
VIIIrpymmb! MeHzeneesa v CTPOEHUE €0 aToma. XapaKTEepPUCTUKY JKelle3a M0 ero [Tnanupyror cBou z(eﬁ(:‘TBI/m c HHTEpEC K
60uHO DusiyecKre 1 XUMHYCCKUE CBOMCTBA nonoxenuto B [ICXD MOCTaBJIEHHOM 3a/1a4ell ¥ yCIOBUSMHU €€ KOHKPETHOMY
1o HKCIIC3a — IIPOCTOT'O BEMICCTBA .1 .Menneneena, peLIeHus, OLICHUBAIOT IPABUIIbHOCTh XUMUYECKOMY
HOArpYHIIbI. XapaKTepU30BaTh COCTAB aTOM4, | BHIIOJIHEHHUS JeHCTBHUS 3JIEMEHTY
duznveckue u xapakTepuzoBath puzndeckie 1 | IlozHaBaTebLHbIE:
XUMHWUECKHE XMMHYECKHE CBOMCTBA JKeJle3a, CaMOCTOATENBFHO BBIICISIOT U
CBOMCTBA JKee3a. 00BACHATH 3aBHCHMOCTb CBOMCTB | (hOPMYIHPYIOT IIO3HABATEIBHYIO LIEITb,
H JKejie3a OT €ro MoJIOKEHUS B HCIIOJIB3YIOT 06]]_[]/16 MPpUEMBI PEHICHUA
aXO0XK/JICHUE B
[ICXD JI.M.Menneneera, 3a71a4
opupoac. HICCIIE/I0BATh CBOMCTBA xele3a B | KoMMyKaTHBHBIE:
XO0/J1€ BBIIIOJIHEHUA HOHyCKaIOT BO3MOXHOCTb PA3JIMYHBIX
1a00paTOPHOrO ONbITA, TOYEK 3PEHUS], B TOM YHUCIIE HE
OIMCHIBATh XUMHYSCKUN COBIAJAIOIIMNX C UX coOcTBEeHHON. U
SKCIICPUMEHT. OPUECHTUPYIOTCS Ha MO3UIMIO TAPTHEPA B
THonyuam eo3moarcHocms OOILIEHNH U B3aUMOJICHCTBUU
Hay4umucs: TPaMOTHO
o0pariaTbcs C BEUIECTBaMU B
MOBCEIHEBHOM JKU3HU
24. | CoennueHusd xeiesa Tenertnueckue psusl Fe? u Fe’* Hayuamcs: xapakTepu3oBaTh PerynsituBHbie: PazBurue
+2.43 ux Baxneiimue conu xxene3a. 3HaueHHe | pU3MYECKUE U XUMHIECKHUE YYHUTHIBAIOT MIPAaBUJIO B IUIAHUPOBAHUHU H OCO3HAHHOTO,
xKereza CBOWCTBa OKCH/IOB U KOHTpOJIE CIIOCO0a pelieHHs YBa)KUTEITEHOTO
Ka4YE€CTBCHHOC .
U €ro COSTUHEHUH TS IPUPOABI U THIIPOKCHUJIOB JKee3a, Ilo3naBaTenbHbIE: U
OIpeacICHure. HApOJIHOTO XO3AHCTBA. COCTABJIATH XUMHUYECKHE Mcrionb3yIoT MOUCK HeOOX OIUMOit N06poKenaTenh
['enerryeckue psiibi JeMoHcTpanuu. YPaBHEHHS, XapaKTEPU3YIOILUE uH(pOpMAaLIUK TS BBIIOIHEHHUS YUeOHBIX HOT'O
Fe +2 u Fe +3, BzanmozeiicTBre MeTamioB ¢ CBOMCTBA COCIMHEHHH Kene3a, 3a[IaHMi C MCIIONh30BaHNEM YUeOHOI OTHOILIEHUS K
Hemertasuiamu. [lomyderne MIPOBOJHUTH Ka4ECTBEHHEIE JTUTEPATYPHI JIpYromy
ruapokcunos xenesa (II) u (III). peaxIyy, TOATBEPKIAIOIINE KommykaTuBHbIe: yenoBeKy. Ero
JIa6. onbITHI: HaJIM4He B BOJHBIX PacTBOpax YUHUTHIBAIOT pa3HbIC MHEHUS U CTPEMATCSI | MHEHHIO,
18. B3aumoeiicTBue xenesa ¢ KAaTHOHOB JKeJe3a, pelaTh K KOOpJMHAIMH PA3JINYHbIX TO3ULUI B CIIOCOOHOCTH
COJITHOM KUCJIOTOMH. «IIETIOYKW» MPEBPAIICHUH. COTPYIHUYECTBE BECTHU JUAJIOT C
19. onmyuenne rUIPOKCHAOB Xene3a | [lonyuam 603MOHCHOCHL JpYTUMHU
(IT) u (IIT) m M3y4eHNE UX CBOMCTB. HAayuumuvcs: COCTaBIAThH JIIOIBMU

«OCIIOYKN» HpeBpameHm?I,
COCTaBJISITb MOJICKYJISAPHBIC U
MOJHBIC NOHHBIC YPAaBHCHUSA 110
COKpAIICHHBIM MOHHBIM




YpaBHEHUSAM

25. IIpakTunyeckas ITonydeHue u cBOMCTBA COEAMHEHUI Hayuamcs: obpamathes ¢ PerynsiTuBHbie: OsnajeHue
paGora N2 METaJJIOB JTabopaTtopHbIM 000pyaoBaHreM | OCYIIECTBISIOT MOMIATOBBIA KOHTPOJB TI0 HaBBIKAMH JJIS
U HarpeBaTeJbHBIMU IPHOOPAMHU | pe3ylIbTaTy MPaKTHYECKOH
[Tomyuenue n
- . B COOTBETCTBHUH C MPABHIaMH JIeATETBHOCTH
CBOMCTBa COCIMHCHUM TEXHUKH 6E30MacHOCTH, Io3HaBaTeJabHBIE:
METAJIIOB OTKCHIBATH XUMUYCCKHN CTposT peueBoe BHICKA3bIBAHUE B YCTHON
IKCIIEPUMEHT C MOMOIIIBIO S3bIKa | ¥ MHCBMEHHOI hopme
XHMHUH, JIENaTh BHIBOJIBI 110 KomMmykaTuBHbIE:
pe3yJibTaTaM SKCIIEPUMEHTA. VYUTBHIBAIOT Pa3Hble MHEHUS M CTPEMSTCS
Honyuam so3modicHocme K KOOPJMHAIIMH PA3INYHbBIX MO3UIIHIA B
HAYYUumsCs: OCO3HABATh COTPYIHHYECTBE
HEOOX0IMMOCTh COOJTIOACHHS
npasui Th u OT mns
COXpaHEHHS 37I0POBbS
OKPY)KaIOIINX.

26. | IlpakTu4eckas PerieHne sKCIIepUMEHTATBHBIX Hayuamcs: obpamarbces ¢ PeryasiTuBHbIE: OgnajieHne
paGora Ne3 3aj1a4 Ha pacro3HaBaHUe U nabopatopHbiM 000pyaoBanreM | OCYIIECTBIISAIOT MOLUIATOBBIN KOHTPOIb IO HaBBIKAMH TS
P IIOJIyYEHUE COEUHEHUI METAIIIIOB Y HarpeBaTelIbHbIMU IPHOOpaMu | PE3YIbTATy [IPaKTU4ECKON

S B COOTBETCTBHH C NPABUJIAMHU ACATENLHOCTH

SKCIICPUMCHTAJIbHBIX TeXHUKH 0€30MacHOCTH, Io3HaBaTeJbHbIE:
3a/1a4 Ha OIKCHIBATH XUMUYECKHI [TpoBoaAT cpaBHEHUE U KIACCU(PUKALIUIO
pacro3HaBaHHe U IKCIIEPUMEHT C TIOMOIIIBIO SI3bIKa | MO 3alaHHBIM KPUTEPHUSIM
IIOJTyYCHHE XUMUH, JEaTh BHIBOJIBI MO KommykaTuBHbIe:
COeIMHEHHi ?763}’HBT3T3M SKCIICPUMCHTA. I[OvFOBapI/IBaIOTCH 0O COBMECTHBIX
METAIIIOB ORVHANE GOSMOJICHOCTTG JICUCTBUSX B PA3JIUYHBIX

HAYYUumsCsl: 0OCO3HABATH

CUTyalusax

HEOOXOIUMOCTE COOJTFOIEHUS

npasuwi Th u OT ms

COXPaHEHHUs CBOETO 37I0POBbS U

OKPYKaIOIINX.

27. | O6001IEHNE 3HAHUI Hayuamca: 0600mats 3Hanus 1 | PeryisiTuBHbIE: Bripaxarot

10 TeMe «MeTaIIE MPE/ICTABIATE HX CXEM, TabHII, BHVOC}IT HE0O0XONMBIE KOPPEKTHBEI B aJIeKBaTHOE
npe3eHTanui JICUCTBHE TTOCIIE €r0 3aBepIICHHs Ha MOHUMaHHE
OCHOBE €r'0 U yueTa Xapakrepa CJCIaHHbIX | IPUYUH yCIexa
ommboK 1 Heycrexa
Ilo3naBaTenbHbIE: yueOHOM
CTposT peueBOe BHICKA3bIBAHUE B YCTHOH | IESITENBHOCTH
1 IHCBMEHHOH (hopme
KoMMyKaTHBHBIE: KOHTPOJIHPYIOT
JICUCTBHS TTAPTHEpA
28. | KonrpoabHas KOHTpOITh MPEeMETHBIX U Hayuamcsi: npuMeHsITh PerynsituBHbIE: [posiBasitoT
METAaIpPEJMETHBIX YICOHBIX ACHCTBUIl | TOMyYEHHBIC 3HAHUS U OCyIIECTBIISIIOT UTOrOBBIM U TIONMIATOBBIH | OTBETCTBEHHO-

pabora Ne2




o TeMe «MeTayuIbDy o TeMe «MeTajuibl» chopMHUpPOBaHHBIC YMCHHUS IS KOHTPOJIb 10 PE3yIBTATy CTh 32
penreHus y9eOHbIX 3a1a9 Io3naBaTenbHbIE: PE3YABTATHI
CTposT peueBoe BBICKa3hIBAHUE B YCTHOM
U TIMCBMEHHOM (hopMme
KoMMyKkaTHBHBIE: KOHTPOJIHPYIOT
JICHCTBHUS TTapTHEPa
Tema 3. Hemeranabi(284.)
29. | O0mas OO01m1as XxapaKTepUCTHKa HEMETAJUIOB: | Hayuamcs: naBathb onpeeicHus | PeryJsiTHBHbIE: dopMupoBaHUE
XapaKTePUCTHKA nonoxxenue B [lepronnyaeckoit TIOHSATHSIM [Tnanupytor CBOM JICHCTBHS B CBS3M C | TOTOBHOCTH 1
CHCTEME XMMHUYECKHX 3JIEMEHTOB «JIEKTPOOTPHULIATEIBHOCTEY « MOCTABJICHHOM 3a/Ja4eii M YCIOBUSIMH | CIIOCOOHOCTH K
HEMCTAIIOB J. U. Menneneesa, 0co6eHHOCTH AJUTOTPOIHS» XapaKTepU30BaTh ee peleHus 00y4YeHHIo 1
CTPOEHHS aTOMOB, HEeMeTaJlJIbl [0 UX TOoNIoKeHHIo B | Tlo3HaBaTeabHbIE: CaMOpPa3BUTHIO U
3NIEKTPOOTpUIIATENBHOCTB (D0) Kak [ICXS A.U.Menneneesa, CtaBaT ¥ HOPMYIHPYIOT LEIH U €aM000pa30BaHMIO Ha
Mepa «HEeMETaJUIMYHOCTI, pan D0. OITKCHIBATH CTPOCHHE po6IeMbl ypoKa OCHOBE MOTHBAIIHH K
Kpucrannuieckoe ctpoeHue (hu3nyecKue CBOMCTBa KoMMyKaTHBHBIE: 00y4eHUIO U
HEMETAJIJIOB — IMPOCTBIX HCEMCTAJJIOB, 06’b${CH${Tb A)IGKBaTHO I/ICHOHBSyTOT peYeBLIC MO3HAHUIO
BellecTB. Amtorpornus. dusnyeckue 3aBUCUMOCTb CBOWCTB cpeactBa st 3GGHEKTUBHOTO
CBOICTBAa HEMETAJUIOB. HEMETAaJJIOB OT UX MOJIOKEHUS pellieHrs] KOMMYHHKATUBHBIX 3a/1a4
OTHOCHUTENBbHOCTh MOHATHH «MeTauy | [ICXD
U «HEMETAJLD J.A.MeHnneneeBa;CoCTaBIsATh
Ha3BaHUS COEIMHEHUN
HEeMeTaJoB 1o opmyiie u
(hopMyn 1o Ha3BaHHIO, HAay4aTCsI
JlaBaTh OIpeeICHHs
«aJUIOTPOIHSD, «AJJIOTPOITHEIE
MOAN(DUKALIAN.
Honyuam go3modrcHocms
Hay4umCs: IpOTHO3UPOBATh
CBOICTBAa HEU3Y4YECHHBIX
3JIEMEHTOB M UX COSAMHEHUH Ha
OCHOBE 3HaHUH O
MIEPUOTITIECKOM 3aKOHE
30. | O0wme XUMUYECKUE OO0me XUMUIECKHe CBOMCTBA Hayuamcsa: xapakrepu3oBaTh PerynsiTuBHbie: PasBuBarot
CBOMCTRA HEMETAaJJIOB CTPOEHHE HEMETAIIOB, obrmme [TocTanoBka y4eOHOM 3a7a9 HA OCO3HAHHOE
XUMHIYECKHE CBOWCTBA OCHOBE COOTHECEHHSI TOT'0, UTO OTHOIIICHHUE K CBOUM
HEMCTAJIJIIOB.
HEMETaJJIOB, OMMUCHIBATh OOIINE | W3BECTHO M YCBOCHO , M TOTO, UTO COOCTBEHHBIM
Hewmerabl B XMMIYECKHE CBOMCTRA elre HEM3BECTHO MOCTYIKaM

MIPUPOJIC U CIIOCOOBI
WX TIOJTYYCHUS

HEMETAJLJIOB C TIOMOIIBIO S3bIKA
XUMHH, COCTABIISTh YPaBHCHHUS
XUMUYECKHUX PEaKLNM,
XapaKTEPU3YIOIINX XUMUUYECKHE
CBOMCTBA HEMETAJIOB X
COCTUHECHUN

ITo3naBaTenbHbBIE:
BriBmkeHHE THIIOTE3, UX
000CHOBaHHMeE, JOKA3aTEILCTBO

KommykaTuBHbIe:
Y4acTByIOT B KOJJIEKTUBHOM




THonyuam eo3moocnocms
HAYyYumvCsl: IPOTHO3UPOBATH
CBOWCTBAa HEHU3YUCHHBIX
3JIEMEHTOB M UX COCIMHCHHIA Ha
OCHOBE 3HaHMI O
TIEPUOMYCCKOM 3aKOHE

00CYXIeHIH TIPOOJIEM, TIPOSIBIISIIOT
AKTUBHOCTH BO B3aMMOJICHCTBUY JUIS
penieHnsi KOMMYHUKATUBHBIX U
MO3HABATEJIBHBIX 33724

31. | Bo J0POJI ITonoxxenue Bompopoa B Hayuamcs: xapaktepu3oBaTh PerynsiTuBHbie: DopMUPYIOT
ITepuoauueckoit cucreme BOJIOPOJ 110 €r0 MOJOKEHUIO B Pasmudaror crioco0 u pe3yasTat KOMMYHHKATHUBHBII
XUMHUYECKUX DJIEMEHTOB [ICX5 JI..N.Menneneera, IefcTBUS KOMIIOHEHT B
. Y. Menneneea. CTpoeHue aroma XapaKTepru30BaTh CTPOCHUE ITo3naBaTeabHbBIE: OOILIEHNH U
1 MoJieKynbl. Dusznueckue u aToMa BOJOpPOJa, OOBSCHITh ero | BrageroT oOImuM NpueMoM pelieHus. | COTPYIHUYECTBE CO
XUMHUYECKHUE CBOIMCTBA BOJIOPOJIA, €r0 | BO3MOXKHBIE CTETIEHN OKUCIEHUS, | 3a7ad CBEPCTHUKAMU B
MOJTyYEHUE U MPUMEHEHUE. XapaKTepru30BaTh KommykaTtuBHble: porecce
JIad. onbITHI: (hu3MYeCKHe U XUMHUYCCKHE JloroBapuBaroTcs O COBMECTHOM 00pa3oBaTeNbLHON
20. ITomryuenue CBOWCTBA BOJOPO/A, OOBSICHATH JIESITEIFHOCTH IO/ PYKOBOICTBOM NeSITEILHOCTH
Y pacrio3HaBaHUE BOJOPOIA 3aBUCHUMOCTbH CBOMCTB BOJIOPO/Ia YUUTENs

oT nonoxkenus ero B IICXD
JI.U.MeHnneneeBa, onruchiBaTh
nabopaTOpHbIE U
MIPOMBIIIJICHHBIE CIIOCOOBI
MOTYYEHHUS BOJOPOIA .
THonyuam eo3moarcHocms
Hayuumvcs: 0ObSICHATD
JIBOMCTBEHHOE IOJ0KEHHE
Bonopona B [ICXD
JA.N.MeHnpneneeBa, rpaMOTHO
o0paraTbcs C BeIIeCTBaMHU B
MOBCEIHEBHOM >KU3HU

32. | Bona Crpoenue mMoinekyibl. BoroponHas Hayuamcs : XxapakTepu3oBaTh PerynsiTuBHbie: HmeroT nenoctHoe

XAMUIYECKas CBs3b. Du3nueckue

CBOICTBA BOIBI. AHOMAJTHN CBOICTB

Bombl. ['unpodunsHbIe 1
TUIpOopOOHBIE BEIIECTBA.
XUMHYECKHE CBOMCTBA BOIBI.
KpyroBopot Boasl B pupoze.
Bopmoouncrka. Aspanus BOABL.

BrrtoBeie puibTpel. MuHEpabHbIE
BOJIBI. JlMCTHIIMpPOBaHHAS BOJA, €€

MTOyYCHNE ¥ IPUMEHECHHE.
JIab. onbITHI:

21. UccnenoBaHne MOBEPXHOCTHOTO

HaTSHKCHUS BOJBI.
22. PacTBOpeHUe IIepMaHTaHaTa

CTPOCHHE MOJIEKYIIBI BOIOPO/a,
(hu3rIecKre M XUMITYECKHE
CBOICTBa BOABI, OOBSACHSTH
aHOMaJIUHU BOJIBI, CIIOCOOBI
OYHCTKH BOJIbI, IPUMEHSATH B
OBITY QUITBTPHI T OUNCTKH
BOJIbI, TPABMIIBHO MCIOJIb30BATh
MHUHEPAITbHYIO BOAY, BBITIOIHSATH
pacyeTsl 0 ypaBHEHUSIM
XUMUYECKHUX PEaKIUii,
MPOTEKAOIIHNX C YJaCTHEM BOBI.
Ionyuam 603modcHocms
Hayuumscs: 0ObEKTUBHO
OLICHNBATh MH()OPMALIHIO O

[InanupyroT cBOU AEHCTBUA B CBSI3U C
MIOCTaBJICHHOW 3a/1a4eil U yCIOBUSIMU
€€ pelICHHs

ITo3HaBaTe/bHBIE:

CraBaT 1 GOPMYTHPYIOT LETH U
mpo0IeMbI ypoKa

KommykaTtuBHble:

KonTponupyrot neiictBust naptaepa

MHPOBO33pEHHUE,
COOTBETCTBYIOIIIEE
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKH




KaJlusl WJIA MEJTHOTO KyIopoca B
Boze. 23. I'mapatanust
00e3BOKEHHOT O CynbhaTa

menu (II). 24. U3rorosnenue
TUTICOBOTO OTIeYaTKa. 25.
O3HaKOMJICHHE C KOJUICKIIUCH
OBITOBBIX (DHIIBTPOB.

26. O3HaKOMJICHHE C COCTABOM
MUHEPAJILHON BOJIBI

BEIlleCTBaX M XMMHUYECKHX
nporeccax, KpUTHYECKH
OTHOCHTHCSI K TICEB/IOHAYIHON
nHpopmanun,
HeZ00pOCOBECTHON peKlaMe

33. | I'ajiorensl; oOmas OO1mas XapaKTepUCTHKA TaIOTeHOB: Hayuamca: xapakrepru3oBaTh PeryasiTuBHbIE: [IposBrstor
XapaKTePHUCTHKA CTpOEHHE aTOMOB; MPOCTHIE BEIIECTBA | CTPOSHUE MOJIEKYII FaJIOreHOB, [Tnanupyror CBOM JeHCTBHS B CBA3H C | DKOJIOTHECKOE
Y OCHOBHBIE COEIMHEHMS T'aJIOTEHOB, OIUCHIBATh (PU3UYECKHE U MOCTaBJIEHHON 3aayel U yCIOBUSIMU | COZHAaHUE
ux cBoictBa. KpaTkue cBeneHus o XUMHYECKHE CBOMCTBA ee peleHns
xJiope, Opome, dope u ifone. raJIoTeHOB Ha OCHOBE Ilo3HaBaTeJbHBbIE:
IIpuMmeHeHue rajJoreHoB u HaOI0IeHHH 32 UX CraBst ¥ GOpPMYJITHPYIOT LETH U
UX COCIMHEHUH B HAPOJHOM MpEBPAIECHUIMHU BO BpeEMs npoOJsIeMbl YpoKa
XO3SIACTBE. JIEMOHCTPAIOHHBIX OIBITOB, KommykaTHBHBIE:
JdemoncTpanuu: OOBSCHSATH 3aBUCUMOCTb CBOMCTB | AJIGKBATHO MCIIOJBb3YIOT PEUEBbIC
OO0pa3iibl raoreHoB — TaJIOT€HOB MX OT IOJIOKEHHS B cpenctsa s 3G PEKTHBHOTO
NPOCTHIX BEIECTB. B3anMoneiicTeue [ICX3 .. Menneneesa, pelIeHUs] KOMMYHUKAaTUBHBIX 3a/1a4
raJloreHOB C HATPUEM, AIFOMUHHUEM. COCTaBIIAThH (POPMYJIBI
BriTecnenue xaopom Opoma win Hofga | COeIMHEHHH TajJoreHoB U M0
U3 PacTBOPOB HX CONEH (dopmynam JaBaTh Ha3BaHU
COEIMHEHUSIM I'aJIOreHOB
Ionyuam 603mooicHocms
HAy4umsCs: OCO3HABATh
HEOOXOIUMOCTE COOJIFOIEHUS
IIPaBUJI SKOJIOTHYECKOM
0€30IacHOCTH IPH OOpAILCHUH C
raJoreHamu
34. | CoenuHeHusa OCHOBHBIE COEIUHEHMS TaJIOr€HOB: Hayuamcsa: ycranaBnuBath CBs3b | PeryiasiTuBHble: Bocrmranue
raJOreHOB rajoreHOBOJOPOIBI, COMTU MEX]Ty CBOMCTBAMH COSAMHEHNH | YYHUTBIBAIOT IPABUIIO B OTBETCTBEHHOTO
raJoreHOBOJOPOIHBIX KUCIIOT. Y UX NIPUMEHEHNEM, U3y9aTh IUIAHUPOBAHUH M KOHTPOJIE CIIoco0a | OTHOIIECHHS K
JdemoncTpauuu: CBOICTBA COCIMHEHUII TaJIOTEHOB | PELIECHUS IpUpoJIE
O06pa31pl IPUPOTHBIX B XOJI¢ BBIITOJTHEHUS Ilo3naBaTenbHbIE:

COEIMHEHMI XJI0pa.

JIa0. onbITHI:

27. KauecTBeHHAs peakius Ha
raJIoreHuI-NOHbI

71a060paTOPHBIX OIBITOB ,
Tonyuam 603moxHcHOCTb
HAY4YUmbCA: ACTIONB30BATh
NPHOOPETEHHBIE KOMIETCHIIMI
TIPY BBITIOJTHEHUH TIPOEKTHBIX
paboT 1o U3y4eHHIO CBOHCTB U
CIO0cO00B MOTYYEHHS U
pacro3HaBaHMsl COEAMHEHHH

Hcnonp3yroT mouck HeoOXoauMoit
nH(pOpMAaLUH IS BHITTOTHEHHS
y4eOHBIX 33JaHUH C HCIIOJIb30BAHUEM
yaeOHOM TUTPaTyphI
KommykaTuBHbIe:

YYNUTHIBAIOT pa3HbIe MHEHHS U
CTpeMSATCS K KOOPANHALINH
Pa3NUYHBIX TTO3ULUH B




TajoreHoB COTPYJHUYECTBE
35. | [IpakTHyeckas PerieHue skcriepuMeHTaNbHEBIX 33024 | Hayuamcs: obpamarthes ¢ PerynsiTuBHblie: OsnajeHue
paGora Ned 1o teme «Iloarpymmna rajoreHoB» nmabopaTopHeIM oOopynoBanueM | OCYyIIECTBIISIIOT MOIIArOBBIA HaBBIKAMH JUIA
PermeHue W HarpeBaTelbHBIMU MPUOOpaMH | KOHTPOJb I10 PE3YIbTATy MIpaKTUIEeCKON
B COOTBETCTBUH C MpaBUIaAMHU JIeSITENbHOCTH
SKCIICPUMCHTAJIbHBIX TEXHHUKHU 6€30MacHOCTH, Io3HaBaTeJbHBIC:
3aga4 110 TEMC OIMMUCHIBATH XUMHUECKUH [IpoBoasT cpaBHEHUE U
«[Toxarpymma IKCIIEPUMEHT C TIOMOIIIBIO SI3bIKA | KIacCH(UKAIMIO 1O 3alaHHBIM
FAJIOTEHOBY XUMUH, JIe7aTh BBIBOJBI 110 KpUTEPUSIM
pe3ylbTaTaM dKCIEpUMEHTa. KommykaTtuBHbIe:
Honyuam so3modzicnocmo Haxonsat oOriee perienue yaeOHOM
Hayuumuvcs: OCO3HABATH 3aj1a4u
HEOOXOTUMOCTh COOJTFOICHHS
npaBuwiITh u OT mist coxpaHeHus
CBOETO 3/I0POBbS U
OKPY’KaIOIINX
36. | Kuciopon CrtpoeHure aToMa 1 aJIJIOTPOITHUS Hayuamcs:, PeryassTuBHbIC: Ctpemienue K
KHUCJI0pOJIa; CBOMCTBA U MIPUMEHEHHE XapaKTepU30BaTh CTPOCHUE Paznuyatot croco0 u pe3ynbrar 3JI0pPOBOMY 00pazy
€ro aJUIOTPOIHBIX MOJU(UKAIINH. MOJIEKYJbI KUCIIOpO/Ia, JiercTBUs KHU3HH
JIad. onbIThI: COCTABIIATH XUMHUYECKHUE Ho3HaBaTenbHbIE:
28. Ilomyuenue YpaBHEHUS, XapaKTEPU3YIOLIe Biianetot o0Imum nmpueMoM pelieHus
U pacro3HaBaHUE KHCIOpoaa XUMUYECKHE CBOICTBA 3a7a4
KHCIJIOpO/1a, OOBSACHSTH KommykaTuBHbIe:
IIPYMEHEHHE aJNIOTPOIHBIX JloroBapuBaroTcsi 0 COBMECTHOM
Moau(pUKaAIUK KHCIOpo/a, JIESITEIHHOCTH IO/ PYKOBOJICTBOM
OIMCHIBATH JIA0OPATOPHBIE U YUUTENsA
MIPOMBIIIJICHHBIE CIIOCOOBI
MOTYYEHHUS KUCTIOpOoa .
Honyuam eo3moarcHocms
Hay4umuCs: TPAMOTHO
o0paraTbcs C BEMIeCTBAaMH B
MOBCEIHEBHOM KU3HUA
37. Cepa, ee (ngquCKI/Ie Crtpoenne aTroMa u ajtoTponus cepsl; | Hayuamces:, PerynsiTuBHbie: DopMUPYIOT OCHOBBI
1 XUMHUYECKHE CBOHCTBA M MPIMEHEHNE XapaKTepHU30BaTh CTPOCHUE Pasnugator crioco6 u pe3ynsTat 9KOJIOTHYECKOTO
. POMOHMYECKON CEepHI. MOJIEKYIBI CepBI OOBSICHATH JIeHCTBUS MBIIUTCHUS
CBOMCTBA JeMoHcTpanum: 3aBUCUMOCTb CBOMCTB cepbl OT e¢ | [lo3HaBaTeIbHbIE:

BsaumoneiictBue cepbl

C METaJJIaMH, BOJIOPOAOM H
KHCIIOPOJIOM.

JIa0. onbIThI:

29. T'openne cepbl Ha BO3yXe U B
KHCIIOpOJIe

nonoxkenns B [ICXD .M.
MenpgeneeBa, COCTaBIAThH
XUMHYECKHE YPaBHEHUS,
XapaKTEePU3YIOIINEe XUMITICCKIE
CBOHCTBA CepHI, OOBSACHITH
MIPUMEHECHUE aJTOTPOITHBIX
MOIU(UKAIAN CePBI

BrnazgeroTt oOmiM mpreMoM penreHus
3a1a4

KommykaTtusHble:
JloroBapuBaroTcsi 0 COBMECTHOI
JIESITETHHOCTH, TIPUXOJIS K 00IIeMy
peLIeHnI0




Honyuam eo3moocnocms
HAYy4umsCsi: TPaMOTHO
o0pamiaTecs ¢ BEmeCTBaMH B
MOBCETHEBHOM JKU3HU

38. | CoenuHeHUs cepbl Oxcuapt cepot (IV) u (VI); ux Hayuamcs:, PeryasiTuBHbIE: DOopMUPYIOT HHTEPEC
MOJTy4YeHHUE, OIUCBIBATh CBOWCTBA Y4uTHIBaIOT MIPaBUIIO B K KOHKPETHOMY
CBOICTBA U IPUMEHEHHE COEZMHEHUM Cephl, COCTABIATh IVIAHUPOBAHUM U KOHTPOJIE CII0C00a | XUMHUYECKOMY
YpaBHEHHUS peakLui, peleHns 3JIEMEHTY, ITOUCK
COOTBETCTBYIOUIUX «IETIOUKE» Ilo3naBaTenbHbIC: JIOTIOJTHUTENBHOM
HpeBpalleHni Hcnonp3yloT NOMCK HEOOX 0OAUMOi UH(OPMALUH O HEM.
THonyuam eo3mooicHocme nH(pOopManuK 17151 BHITIOTHEHUS
Hay4umucs: TPOrHO3UPOBATH yueOHBIX 33/IaHUH C HCIIOJIb30BAaHHEM
XHUMHMYECKHE CBOIICTBA BEIIECTB yueOHOM TUTPaTypEhI
Ha OCHOBE MX CBOMCTB U KommykaTHBHBIE:
CTPOEHUS KoHTponupytoT neiicTBre mapTaepa
30. CepHa;[ KHUCJIOTAa KakK CepHast KUCIIOTa KaK dJIEKTponuT u ee | Hayuamcs:, PeryasiTuBHbIC:
IEKTPOJIHT U €€ COJIH COIIH, MX MPHMEHEHHE B HAPOJHOM OIMMCBIBATh CBOICTBA CEPHOM Pagnma}oT croco0 U pe3ysbpTaT
XO3SIHACTBE. KHCIIOTBI, B XOJIE€ ITPOBEIEHUS JICUCTBHS
JeMoHCcTpanuu: 71a00paTOPHBIX OIBITOB , Ilo3HaBaTenbHbIE:
OO6pa31ibpl IPUPOAHBIX MPOBOJUTH Ka4ECTBEHHYIO Biianetot o01um mpueMoM pelieHus
coenHeHU cepbl. OOpa3Lbl peakiuo Ha cyibdaT - HoH 3a7a4
BAKHEHUILNX JJI1 HAPOAHOT O Ilonyuam eo3modncrocms KommykaTuBHbIe:
x03s1iicTBa CyiIb(aToB. Hayuumucs: XapakTepu30BaTh JloroBapuBaroTcsi 0 COBMECTHOM
JIad. onbITHI: 0coObIe CBOMCTBA JIeSITENIbHOCTH, IPUXOJIAT K 00IIEeMY
30. CgoiicTBa pa30aBICHHOH CEpPHOI KOHILIEHTPUPOBAHHOHN CEPHOI pernieHuto
KHCITOTBI KUCIIOTBI
40. | CepHast KHCIIOTa KaK CepHas KHCIIOTa KaK OKHCITUTENb. Hayuamcsa :cocTaBnsTh PerynsituBHbie: HcnbIThIBaIOT
OKVCIIATEND. [IpomsBoncTBO cepHOit kucaoThl M ee | ypaBHeHHs OBP ¢ ygactiem [InanupyroT cBOU NEUCTBUS B YyBCTBO T'OPJIOCTH 32
o TvieHie i MIPUMECHEHHE CEPHOMH KHCTOTEL, OIHACHIBATH. COOTBETCTBHH C IOCTABIICHHOH POCCHICKYIO HAyKy
yd . 0051acT TPUMEHEHUs CepHOM 3aJadell ¥ yCIIOBUSMH €€ pean3alin
NIPUMEHCHUE CEPHOU KHCJIOTBI IosHaBaTeJabHbIE:
KHMCJIOTBI Ionyuam 603mooicHoCmb BrnanmeroT o0muM npreMoM penreHus
HAYYUmbCs.: TPUBOTUTH 3amaq
IMPHUMEPHI ypaBHEHU peakuii, KommykaTtuBHble:
JIeKAIMX B OCHOBE KonTponupyrot neiictBust naptaepa
MPOW3BOJICTBA CEPHON KHCIIOTHI
41. | IlpakTHYecKasi Pemenne skcniepuMeHTaNbHBIX 33034 | Hayuamcs: oOpamaTbes ¢ PerynsituBHbIE: VYMEIoT yrpasiars
paGora No5 o reme «Iloarpynma kuciopona» JTabopaTtopHbIM 000pyaoBaHreM | OCyIECTBISIOT MOIIATOBBIH cBOeH
P W HarpeBaTeIbHBIMU IIPUOOpaMH | KOHTPOJIb I10 PE3YIbTaTy TIO3HABATEIEHOH
CILICHHC B COOTBETCTBHH C TPaBHIaMHU JIESITENbHOCTBIO
IKCICPUMCHTAIBHBIX TEXHUKHU 0€301MacHOCTH, IHo3naBarenbHbIe:




3a1a4 110 TeMe
«Iloxarpynna
KHCIIOPO1a»

OIKCHIBATH XMMHUECKUI
IKCIEPUMEHT C TIOMOIIBIO SI3bIKA
XUMUH, IeNaTh BEIBOALI TI0
pe3yiibTaTaM SKCIIEPUMEHTA.
THonyuam 603moxcHOCHb
HAy4umbcst: OCO3HABATh
HEO0OXOJUMOCTE COOJIIOICHHUS

CTtposT peueBoe BbICKa3bIBaHUE B
YCTHOM U TTHCBMEHHOU (hopMe

KommykaTuBHbIe:
Y4HUTHIBaIOT pa3Hble MHEHUS U
CTpeMsATCA K KOOpJIMHAIUU
Pa3IMUYHBIX O3ULUI B

npaBwiTh u OT st coxpaneHust | COTPYAHHYCCTBE
CBOETO 3710pPOBBS U
OKPY>KaIOIINX
4?2. | A30T U ero CBOMNCTBA CrtpoeHue aToMa U MOJIEKYJIbI a30Ta; Hayuamecs:, PerynsiTuBHbie: DopMUPYIOT UHTEPEC
CBOICTBA a30Ta KaK IPOCTOr0 XapaKTepHU30BaTh CTPOSHHE [TnaHupyroT cBOM NEMCTBUS B CBSI3U C | K KOHKPETHOMY
BEIIECTBA aToMa ¥ MOJIEKYIbI a30Ta, MOCTaBJIEHHOM 3a/adel M YCIOBUSAMU | XMMUYECKOMY
OOBSICHATH 3aBUCHMOCTb CBOMCTB | €€ pelleHHUs 3JIEMEHTY
a30Ta OT ero NOJIMKEHUS B Ilo3HaBaTeJbHBbIE:
I[ICX5 I.U. Menneneesa, CraBst ¥ GOPMYJITHPYIOT LETH U
COCTaBJIAATh XUMHWYECCKHE np06neM1)1 YpOKa
YpaBHEHHUS, XapaKTePU3YIOLIIe KoMMmykaTHBHBIE:
XMMUYECKHE CBOMCTBA a30Ta AJIEKBaTHO HUCIIONIB3YIOT PEUECBBIC
Ionyuam 6o3mooicHocme cpenctsa s 3G PEeKTHBHOTO
HAy4umsCs: TPaMOTHO pelIeH!s] KOMMYHHKAaTUBHBIX 3a/1a4
o0pariaTbcs C BEHIECTBAMH B
IIOBCEIHEBHOM KU3HU
43. | AMMHAaK U ero AMMUax, cTpoeHue, CBOICTBa, Hayuamcsa: onuceiBaTh CBOKCTBa | PeryisiTuBHble:
coemuuenus. Conu nonydeHue u npuMmeHenue. Comnu aMMMaKka B XOJI€ ITPOBEICHUS [TnanupyroT CBOM JIHCTBUSA B CBSI3H C
aMMOHMS, UX CBOKWCTBA U 71a60paTOPHBIX OIBITOB, [IOCTABJICHHOW 3a/la4eil U yCIOBUSIMU
aMMOHHA IIPUMEHEHHE. MPOBOJUTH KaYECTBEHHYIO ee pelIeHNs
JIab. onbIThHI: PEAKIMIO HA UOH -aMMOHHS Ilo3naBaTenbHbIE:
31. N3y4eHue cBOMCTB aMMHUaKa. Ionyuam 603mooicHocmb CraBAaT 1 GOPMYIHPYIOT LEIH U
32. Pacrio3HaBaHME cONEi aMMOHHUS Hay4umCs: IPUBOIUTD poOJIEMbI YpOKa
MIPUMEPHI YPaBHEHHUN PEeaKLuii, KommykaTtuBHbIe:
JIeKAIMX B OCHOBE KonTponupyrot neiictBust napTaepa
MPOMBIIIJIEHHBIX CIOCOO0B
TIOJIY4CHHS] aMMHUaKa
44. | Oxcunsl a3oTa Oxcuner azota(Il) u (IV) Hayuamcs:, PeryasiTuBHbIE:

OITMCHIBATH CBOMCTBA
COETMHEHUH a30Ta, COCTaBJIATH
YpaBHEHUS pEAKLUH,
COOTBETCTBYIOIIHNX IETIOUKE»
MpeBpalleHHN

Honyuam go3modicHocms
HAYYUmMbCsL: MPOrHO3UPOBATH
XHMUYECKHE CBOMCTBA BEIICCTB

YUuTBIBAIOT NPaBUIIO B
TUTAHUPOBAHUH M KOHTPOJIE CrIocoda
pemeHus

Ilo3naBarenbHbIC:

Hcrionp3yroT MoncK HeoOX OqMMOH
nH(pOpMAaLUH A5 BHITTOTHEHUS
y4eOHBIX 331aHUH C HCIIOJIH30BAHHEM
y4eOHOH TUTPATYPhI




Ha OCHOBE UX CBOMCTB U

KommykaTuBHbIe:

CTpOEHUS KonTtponupyror neiicteue napTHepa
45. | A3oTHAs KUCJIOTA KaK A30OTHas KUCIIOTa KaK AJIEKTPOuT, ee | Hayuamcs:, PerynsiTuBHblie:
SIEKTPOJIHT, €& CBOICTBA U MPHMEHEHUE. OIUCBIBATh CBOMCTBA a30THOM PaEJ'II/I‘-IaIOT croco0 1 pe3ynpTar
JdeMoHcTpanum: KHCJIOTBI, B XOJI€ ITPOBEIEHUS JiercTBus
TPUMCHCHHC 06 i 71a00paTOPHBIX OIBITOB IMo3HaBaTe/IbHBIE:
pa3Libl BaXKHEHIINX paTop O3HaBaTeJl e:
JUI HApOJHOI' O X03sIcTBA HUTPAToB. | [lonyuam eo3modcHocms Biranetor o0mmm nmpueMoMm pereHus
JIad. onbITHI: HAYYUmMbCsl: COCTABISATh 3aj7a4
33. CaoiicTBa «IIETIOYKW» TPEBPAIICHUM O KommykaTtuBHble:
pa30aBiIeHHOW a30THOM KHCIIOTHI azory JloroBapuBaroTCsi O COBMECTHOM
JIeITENIbHOCTH, MIPUXOIAIT K 00IIeMy
pemeHuto
46. | A30THas KHUCJIOTA KaK ABOTHasi KUCIIOTa KaK OKUCITUTENb. Hayuamcs :cocTaBisTh PerynsiTuBHbie:
OKHCITUTEND, €6 HuTpaTbl 1 HUTPUTHI, PoOJIEeMa UX ypaBHenus OBP ¢ ygactuem [InaHupyroT CBOM NEHCTBUS B
COACpIKaHUA B C/X MPOAYKIIUH. a30THOM KUCJIOTBI, IPUMECHATD COOTBETCTBHU C ITOCTABJICHHOU
HOJTy9CHHC A3oTHbIE yI00peHus COJIM a30THOM KHCIIOTHI B 3a7ja4eii ¥ YCIIOBUSIMU €€ pealu3aluu
JlemoHncTpanum: MPaKTUYECKOU JIeATEeNbHOCTH, ITo3naBarebHbIE:
Bzaumopeiicteue MPOBOJNTH KAYE€CTBEHHYIO BrageroT o0uyM IpueMom pereHust
KOHILEHTPUPOBAHHOM a30THOM PEaKIMIo Ha HUTPAT - HOH 3a1a4
KHUCJIOTBI C MEJIBIO. THonyuam eo3moarcHocms KomMmykaTnBHBIC:
JIa0. onbITHI: Hay4umvCcs: XapaKTepru3oBaTh KonTonupyrot neiictBus napTHepa
34. BzaumogaeicTrue 0co0bIe CBOMCTBA
KOHLIEHTPUPOBAHHOM a30THOM KOHLEHTPUPOBAHHOM a30THOU
KHUCJIOTBI C MEIbIO KUCIIOTBI
47. | docdop. CtpoeHue aToMa U alJIOTPONHUs Hayuamca: PerynsituBHbie: DopMUPYIOT UHTEPEC
CoenrHeHus ¢ocopa, coiicTBa Oenoro u XapaKTepHU30BaTh CTPOCHHE ITnanupyroT CBOM IEHCTBUS B CBSI3H C | K KOHKPETHOMY
I kpacHoro ¢ocdopa, ux npumeHenue. | aroma (ochopa, 0OObSICHITH MOCTABJICHHOM 3a7]auell M YCIOBHAMHU | XMMHUYECKOMY
bocdopa. Ionsrue o OCHOBHBIE COCIIMHEHMUS: OKCHU]L 3aBUCHUMOCTB CBOWCTB (ocopa ee pelIeHHs JJIEMEHTY, MOUCK
(ochoprbix docdopa (V) u oprodochopras kuc- | or ero nonoxenus B IICXD JI.U. | [lo3naBaTeabHble: JOTIOJTHUTENBHOM
y,Z[O6p€HI/IHX nota, pochater. Pocoprbie MenzeneeBa, cOCTaBIATh CraBaT 1 GOPMYITHPYIOT LETH U uHpopManuu o HeM.

ynoOpeHusl.

Jdemoncrpauuu:

OO0pa3IBl PUPOITHBIX

coeauHaeHM hocdopa. O6pa3Is!
BKHEUIIMX AJI1 HAPOAHOT O
xo3stiAcTBa (hocaToB.

JIad. onbITHI:

35. T'operne pocdopa Ha BO3AYXE U B
KHCIIOpOJIE.

36. PacriozHaBanue docdaros

XMMHUYECKHE ypaBHEHUS,
XapaKTePU3YIOIINe XUMUIECKHUE
CBOICTBA a30Ta

B PE3y/bTaTe MPOBEACHUSA
11a00paTOPHBIX OIBITOB,
MPOBOJUTH KaYECTBEHHYIO
peaxmro Ha ocdat - HoH
Ionyuam 603moocHOCHb
HAY4UmbCsl: ONHCHIBATD
(u3HUecKre U XUMHIYECKUE
MPOLIECCHI, SBIISIOIINECS YaCThIO
KpPYrOBOpPOTa BELIECTB B IPHPOJIE

mpo0IeMBbI ypoKa
KommykaTuBHbIe:
AJIEKBAaTHO HCIIONB3YIOT PEUEBbIE
cpenctBa st 3HEKTHBHOTO
pelIeHNs] KOMMYHUKAaTHBHBIX 3a/1a4




48. | Yruepon CrtpoeHue aToMa U aJJI0TPONUs Hayuamca: xapakTepu3oBatb PerynsituBHbIe: Dopmupyror
yriepoza, CBOICTBA €ro CTPOEHHUE aToMa yIiIepoaa, Paznugaror crioco0 u pe3yibraT HHTEpecC K
Moau(uKaMi 1 UX IPUMEHEHHE. OOBSICHITH 3aBUCIMOCTh CBOMCTB | AEHCTBUS KOHKPETHOMY
JdeMoHcTpanum: yriepoja OT €ro MON0KEHUs B Ilo3naBaTenbHbIC: XHUMHUYECKOMY
[Tornomenue yrinem pacTBOPEHHBIX [ICX5 A.1. Menneneesa, Braneror o0mum mpueMoM pemeHust | JIEMEHTY, MTOUCK
BELIECTB WM Ia30B. BOCCTaHOBIEHNE | COCTaBIATh XUMHUYECKHE 3a1a4 JIOTIOJIHUTENLHOM
M€Y U3 €€ OKCHJIA YIIIEM. YpaBHEHHMSI, XapaKTepH3YIOIIe KommykaTnBHbIe: nHpopManuu o0 HeM.
JIa6. onbIThI: XMMHYECKHe CBOMCTBa yriiepona | JloroBapHBaroTCs O COBMECTHOM
37. T'openue yriis B KUCIIOPOJIE Tonyuam 6o3moocnocms JIeSITENIbHOCTH TIOJT PYKOBOJICTBOM
HAay4umuCs. ONUCHIBATh yUUTENs
(usnuecKkre 1 XUMHYECKUE
MIPOLIECCHI, ABJISIONIUECS YaCThIO
KpPYroBOpOTa BELIECTB B IPUPOJIE
49. | Oxcuapl yriaepoaa Oxcuapt yrnepoaa (1) u (IV), ux Hayuamcs:, PeryassTuBHbIC: DopMUPYIOT YMEHHE
CBOMCTBA ¥ IPUMEHEHHUE OMMCHIBATh CBOMCTBA OKCHJIOB YuuThIBalOT MPaBUIIO B HCIIOJIb30BaTh 3HAHUS
yriieposia, COCTaBIsITh TUIAHUPOBAHMH U KOHTPOJIE criocoda | B OBITY
YpaBHEHHUS PEaKLUH, pelenus
COOTBETCTBYIOIIUX «IIETIOYKE) Ilo3naBaTeJbHBbIE:
MpeBpaleHul . IPOBOAUTH Hcnone3yroT MoucK Heo0X0nuMOn
Ka4eCTBEHHYIO PEaKIIHIO 110 uHpopMaLnK 115l BHITIOTHEHUSI
pacro3HaBaHUIO YTJIEKUCIIOTO yueOHbIX 33IaHHI C UCIIOIb30BAaHHEM
rasa yueOHOM JTUTepaTyphI
Tlonyuam eo3moorcnHocmo KommykaTuBHbIe:
Hay4umucs: TPOTHO3UPOBATH Kontponupyrot neiictBue napTaHepa
XUMHYECKHE CBOIICTBA BEIICCTB
Ha OCHOBE UX CBOMICTB U
CTPOCHUS
50. | YroapHas KUCJI0Ta U YronbHas kucnora. Conu yroapHOM Hayuameca: PerynsiTuBHbie: DopMUpPYIOT yMEHHUS
o8 COJII. KHCIIOTHI: KalbLIUT, COAa, MOTAIll, UX JaBaTh ONpPEAENECHNA MOHATHSM | Paznuyarot crocod u pe3ysbraT UCIIONIb30BaTh 3HAHUS
K 3Ha4YEHNE U NPUPOIE U KU3HU «GKECTKOCTH BOJIBI» ,0NHCHIBATH JeHCTBUS B OBITY
C€CTKOCTBb BOAbBI U o o
YeJoBeKa. CBOWCTBA YTOJBHOU KHUCIIOTHI, Ilo3naBaTenbHbIE:

CocoOEbI €é
yCTpaHEHUS

JKecTKkoCcTh BOIBI M CIIOCOOBI €€
YCTpaHEHHUS.

JdemoncTpauuu:

OO0pa3IIsl IPUPOAHBIX COCTUHCHUH
yriepona. OOpa3iisl BaYKHESHIIINX IS
HapOJHOTO X035cTBa KapOOHATOB.
JIad. onbITHI:

38. [lomy4yeHne yroiabHON KACIOTH 1
n3ydenue ee cBorcTB. 39. [lepexon
KapOOHATOB B THAPOKapOOHATEI.

40. Paznoxxenne ruapokapOoHaTa
HaTpHA

COCTaBJISITh YPaBHEHHS PEAKLIUH,
COOTBETCTBYIOIINX «LIETIOUKE)
MIPEBPALLEHUN , COCTABIISATh
Ha3BaHMs COJIEH YrOJIbHON
KHCIIOTHI,

MPOBOJIUTH KaYECTBEHHYIO
peaxio Ha KapOOHAT - NOH
Tonyuam 603mooicHocms
HAy4umsbCs: TPOrHO3NPOBATH
XMMHYECKHE CBOWCTBA BEIIECTB
Ha OCHOBE WX CBOWCTB U
CTPOCHUS

Brnaneror o0mum npuemMoMm perieHus
3agad

KommykaTnBHbBIE:
JloroBapuBaroTcsi 0 COBMECTHOM
JIEATENILHOCTH, MIPUXOIAT K 00IIeMy
PpeLIeHII0




51. | Kpemunit CtpoeHue aTomMa KpeMHUS; Hayuamcs:, PeryasituBHbIE: DopMUPYIOT
KpUCTAJNIMYECKUI KPEMHUMH, €ro XapaKTepU30BaTh CTPOCHUE AJIeKBaTHO BOCIIPUHUMAIOT HHTEpeca K
CBOICTBA U IPUMEHEHUE aToMa KpeMHHs1, OOBSCHSTD MPEIOKEHNS U OLEHKY YUUTENs U KOHKPETHOMY
3aBUCHMOCTb CBOMCTB KpEMHHUS OJTHOKJIACCHUKOB XHUMHUYECKOMY
ot ero nojoxkerus B [ICXD J[.M. | Ilo3HaBaTe/bHBIE: 3JIEMEHTY, ITOUCK
MenpeneeBa, cOCTaBIATh BriOupator Hanbonee 3 (GEeKTUBHBIE | JOMOJIHHUTEILHON
XMMHUYECKHE YpaBHEHUS, CIOCOOBI pelIeH s 3a1ad, nHpopManuu o HeM.
XapaKTEePU3YIONINE XUMUUYCCKHE | KOHTPOJIMPYIOT U OLEHUBAIOT
CBONCTBAa KPEeMHUS MIPOLIECC U Pe3yNbTaT AeSITENbHOCTH
Tonyuam eo3modrcrocme KommykaTuBHbIe:
Hay4umucs: TPaMOTHO JloroBapuBaroTcs 0 pacrpeaeaeHH
00paIaThcs ¢ BEMIECTBAMU B (yHKIMIH 1 posiel B COBMECTHOM
MOBCEAHEBHON KHU3HU JIeSITEIbHOCTU
52. | CoenuHeHnsa KpEeMHHS Oxkcun xpemuus (IV), ero mpuponusie | Hayuamcs:, PeryasiTuBHbIC:
pasHOBUAHOCTH. CHUIIMKATHI. OIMMCBIBATh CBOMCTBA OKCHJIA YuuThIBalOT MPaBUIIO B
3HaueHne COeTMHEHUH KPEMHUS B KPEMHHUS, COCTaBIIATh YPaBHEHHS | IUTAHUPOBAHHU M KOHTPOJIE CITOCO0a
JKUBOM U HEXXUBOU IIPUPOJE. peakuuii, COOTBETCTBYIOLINX pelenus
JemoncTpanum: «UEMOYKe» MPEBPAILECHUN . ITo3naBarebHBIE:
OO0pa3iibl IPUPOIHBIX COSAMHCHHHA MPOBOJNTH KAYECTBEHHYIO Hcnone3yroT MoucK Heo0X0nuMOn
KPEMHUSI. PEaKIMIO Ha CHIMKAT - HOH uHpopMaLnK 115l BHITIOTHEHUSI
JIab. onbIThI: THonyuam sozmoacrocmo yueOHbIX 33IaHHI C UCIIOIb30BAaHHEM
41. ITomyyeHrne KpeMHEBON KHCIOTHI HAy4umuCs: NPOrHO3UPOBAThH yueOHOM JTUTepaTyphI
Y U3y4EHUE €€ CBOICTB XUMUYECKHE CBOMCTBA BELIECTB KommykaTuBHbIe:
Ha OCHOBE MX CBOICTB U VY4UTBIBAIOT pa3Hble MHEHUS U
CTPOCHUS CTpeMSTCs K KOOpIUHAIINN
Pa3JINYHbIX MTO3ULUI B
COTPYAHUYECTBE
53. | CunukaTtuaas TlonsTHE O CUIIMKATHOM Hayuamcsa: npakTuueckomy PerynsiTuBHbie: DopMupyroT
IPOMBIIILICHHOCTb poMBIIIeHHOCTH. CTeKI0, IEMEHT, MIPUMEHEHHUIO COeNHEHHHA Paznuyaror criocob u pe3yibraT [IOHUMaHHe
KepaMHUKa. KpEMHHUS JIEHCTBUS ocoOeHHOCTEH KU3HU
JdemoncTpaumu: THonyuam eo3moorcrocmo IHo3naBarenbHbIe: U TPYZAA B YCIIOBUSIX
OO0pa3Iisl cTeKIa, KePaMUKH, IEMEHTA | HAYYUmMbCs: TPOTHO3UPOBATH Brnaneror o0muM npreMoM perieHnst | uHpOopMaTU3aIu
XUMHYECKHE CBOIICTBA BEIICCTB 3amaq oOrmrecTBa
Ha OCHOBE MX CBOICTB U KommykaTtusHble:
CTPOEHHUSA JloroBapuBaroTcsi 0 COBMECTHOM
JIESITETHPHOCTH TIO/T PYKOBOJICTBOM
YauTENs
54. | IlpakTHyeckas [omyguenne, cobupanue u Hayuamcsa: obpamatbcs ¢ PeryasiTuBHbIE: OBnaneHne
padora Ne6 pacrmo3HaBaHHe nabopatopHbsiM 000pyaoBaHueM | OCYIIECTBISIOT MOIMIATOBBIA HaBBIKAMH IS
O — ra3oB W HarpeBaTeNbHBIMU PHOOpaMu | KOHTPOJIb 110 PE3YIbTaTy MIPAaKTHYECKOH
0JIyd ’ B COOTBETCTBHH C IpaBHJIaMU JIeSITENbHOCTU

coOupanue u
pacro3HaBaHKe ra30B

TCXHUKH 6€3OHaCHOCTI/I,
OIMCHIBAaTh XUMHYECKUN

Ilo3naBaTenbHBIE:
CTposiT peueBoe BHICKAa3hIBAHIEC B




OKCIICPUMECHT C ITOMOIIBIO A3bIKa
XHUMWH, €JIaTh BBIBOABI 11O
pe3yiibTaTaM SKCIICPUMEHTA.
HO]lyllam B603MOIHCHOCMb
Haydumbspcs. 0CO3HABATb

YCTHOM U TIHCHMEHHOH (opme
KommykaTuBHbIe:
YUUTHIBAaIOT pa3HblE MHEHUS U
CTpeMsATCA K KOOpJIUHAIUU
Pa3IMUYHBIX MO3UIUI B

HE00X0IMMOCTh COOJIFO/ICHUS COTPYIHHYECTBE
npaBun b u OT nis coxpaneHust

CBOETO 37I0pPOBbS U

OKPYKaIOIINX

55. | O0o01IEeHnE 10 TEME Hayuamcs: 0600maTh 3HaHusA U | PeryisiTHBHbBIE: Bripaxkaror

«HeMeTamisiy» MPEJICTABIATh UX cXeM, Tabnul, | BHOCST HE0OXOaMMbIe KOPPEKTUBHI B | aJ€KBATHOE

npe3eHTanui JICWCTBHE TTOCJIE €T0 3aBEPUICHNS HA | TIOHUMAaHUE PHYHH
OCHOBE €ro yueTa CeNaHHbIX ycrexa 1 Heycrexa
OIMOOK y4eOHOI
ITo3HaBaTesbHBIC: JIEATENBHOCTU
CTposT peueBoe BhICKa3bIBaHUE B
YCTHO# 1 TMCbMEHHOM (hopme
KommykaTHBHBIE:

Koppekrupyrot neiictBus napTaepa
56. KonTpoabHasn KonTtpons npenmeTHsIx 1 Hayuamcsa: npumMeHsITh PerynsiTuBHBIE: OCYILECTBISIOT IIposBisiroT
padora Ne3 1o Teme MeTanpeIMETHBIX YUeOHBIX JICHCTBUI | MMOJTYy4YEHHbIC 3HAHUS U TMOIIATrOBBII M UTOTOBBIA KOHTPOJIb OTBETCTBEHHOCTb 32
H no teme «Hemerasubn c(OpMUPOBAHHBIC YMEHUS JIJIsI IO pe3yJIbTaTy pe3yNbTaThI
«HeMeTaIen peuieHust yueOHbIX 3a1a4 IMo3naBaTenbHbIE:
CTPOSIT peYeBOE BHICKA3bIBAHUE B
YCTHO# 1 MUCbMEHHO# (hopme
KoMMyKaTHBHBIE: YIUTHIBAIOT
pa3Hble MHEHHS 1 CTPEMSITCS K
KOOPMHAIIMY PA3JIUYHBIX TTO3ULIUI B
COTPYIHHYECTBE
Tema 5. O0001IeHHe 3HAHUI 10 XUMHUM 32 KYPC OCHOBHOM mK0.JbI. [logroroska k uroropoii arrecrauuu (I'HA) (104.)

57. [Tepuoanueckuit Ilepnoauueckuii 3aK0H 1 Hayuamca: o6o0mats PerynsiTuBHbie: [IposBisiroT
3aKOH H [epuonuueckas cucrema uH(pOopMaLIHUIO 10 TEME B BU/IE [TnanupyroT CBOM JICHCTBUS B OTBETCTBEHHOCTb 32
Teproxnueckas XUMHYECKHUX DIIEMEHTOB 5 CXEM, BBITIOJHSATH TECTOBBIC COOTBETCTBHH C NOCTABIICHHOM pe3ynbTar

p . . Menneneea. ®uzndeckuit 3aJaHUs 3a/1auell ¥ yCIOBUSIMU €€ pean3aliui
CUCTEMa CMBICIT HOPSIKOBOTO HOMEpPa IMo3HaBaTe/bHbIE: CTABAT
J. . MeneneeBa B 3]1eMEHTa, HOMEPOB MEePHOAA 1 1 GOPMYIHMPYIOT U B IPOGITEMBI
CBETE TEOPHH TPYIIIIBL. YPOKa; OCO3HAHHO U MPOU3BOJILHO
CTpPOGHHs aToMa CTPOST B YyCTHOW U MUCbMEHHON
hopme
KoMmyHuKaTHBHBIC:
Bnagenne MoHOIOrH4UeCKOU U
JTMATTIOTHYECKON (hopMaMu pedn
58. 3aKOHOMepHOCTI/I 3aKOHOMEPHOCTH Hayuamcsa :0600mats PerynsitTuBHblie:




N3MEHEHMS CBOMCTB
DJIEMCHTOB U UX
COCIMHEHUH B
Mepuoaax u rpymmnax
B CBETE
MPEJICTaBICHUN O
CTPOCHHU aTOMOB
9JIEMEHTOB. 3HAUCHHUE

W3MEHEHHS CBOWCTB 3JIEMEHTOB U UX
COEAVHEHUII B IIEpUoax U rpymnmnax B
CBETE NPECTaBICHUIN O CTPOSHUU
aTOMOB 2JIEMEHTOB. 3HaUYCHHE
Iepnonnueckoro 3akoHa

uH(OpMALHIO 10 TEME B BUJIE
CX€M, BBIMOJHATH TECTOBYIO
pabory,

Paznnuarot criocob u pe3ymsTat
JIEUCTBHS

ITo3naBaTeabHbIE:

BrnanmeroT o0muM npueMoM perieHust
3a1aq

KommykaTuBHbIe:
JloroBapuBaroTcsi 0 COBMECTHOM
JIeSITENIbHOCTH TTOJT PYKOBOJICTBOM
YUUTETS

[Iepnoanueckoro
3aKOHa
59. | Buasl XUMHYECKHAX Bupl XUMUYECKUX CBSI3€H U THIIBI Hayuamcs: 06001math PerynsiTuBHbie:
CBsI3el M THIIEI KPUCTAJTHYECKUX PEIICTOK. HH(POPMAILIUIO TI0 TEME B BUJIC Paznuuatot croco0 u pe3ynbrar
KpI/ICTaﬂHI/IquKI/IX B3anmMocBs3b CTPOCHHA 1 CBOUCTB TaGJ’[I/I[H)I, BBIIIOJIHATH TeCTOByTO JCHUCTBUS
BEIIIECTB paboty IMo3naBaTeJbHbIE:
PELICTOK. BuiaieroT 001I1M IIPUEMOM PELIEHHUS
Bzaumocssi3b 3a/1a4
CTPOCHHS U KommykaTuBHbIe:
CBOICTB BEILECTB Kontponupytor neiictBus maptaepa
60. | Knaccugukarus Knaccudukanms Xumuaeckux Hayuamca: 0600math PeryasiTuBHbIE:
XUMHYECKHX PEaKIMii peaxiuii o pa3IHYHBIM IPU3HAKAM uHpopmanuio 1o Teme B BUjie Pagnma}oT croco0 U pe3ysbTar
110 PasIHIHBM (4uCIo M COCTaB pearupyroumx U CXEM, BBITIOJTHATH TECTOBBIC JIEHCTBUS
00pa3yIoMuUXCs BEUIECTB; HATUINE 3a/1aHus IMo3HaBaTenbHBbIE:
NIpU3HAKaM. rpaHuisl pasaena das; BrnazgeroT o01uM IPHEMOM PEIICHHS]
TEII0BOM (P (PEKT; N3MEHEHUE 3a/a4
CTETIeHEe OKHCJICHHUSI aTOMOB; KommykaTuBHbIe:
HCTIONF30BaHUE KaTalIU3aToPa; JloroBapuBaroTCsi O COBMECTHOU
HaTIpaBJICHHE TIPOTEKAHMS). JIESITETHPHOCTH IO/ PYKOBOICTBOM
YauTens
61. CKOpOCTL CKOpOCTh XUMUYECKUX PEAKLIUH 1 Hayuamca: o6obmatp PerynsiTuBHbie: Hmerot nienoctHoe
XUMHYECKHX PEaKIHil (hakTOpHI, BIHSIONINE Ha HEe WHPOPMALIIO TI0 TEME B BUJIE PaEHI/I‘{aIOT CHoco0 U pe3yabpTatT MHPOBO33pEHHE,
CXEM, BBITTOTHSTH TECTOBYIO JIEHCTBUS COOTBETCTBYIOIIEE
paboty IMo3HaBaTenbHBIE: COBPEMEHHOMY
Brnaneror o0mmuM npuemMoM pelieHnss | YpOBHIO Pa3BUTHS
3a1a4 HAyKA
KommykaTtusHble:
KonTponupyrot neiictBust napTaepa
62. KﬂaccmpHKauﬂg IIpocTeie U CNOXKHBIE BELIECTBA. Hayuamca: o6obmatp [IposBnstoT
HEOPraHUYECKHX MeTanibsl B HEMETaJIbl , COCTaB, WHPOPMAIHIO TI0 TEME B BUJIC TIOOpOXKENaTENEHOCTh
BEIecTR KIaccuuKaIms CXEM, BBITIOTHSTH TECTOBYIO ,OT3BIBUNBOCTb, KaK

pabory

IOHUMAaHUC 1YBCTB




63.

CaoiicTBa
HEOPraHHYECKUX
BEIIIECTB

OO0mme XUMUYEeCKUEe CBONCTBA
OKCHJIOB ¥l THIIPOKCH/IOB (OCHOBAHWIA,
KHCIIOT, aM(OTEPHBIX THIAPOKCHIIOB),
comu B cBete TOJ]

Hayuamcs: o6o0math
uH(OpMALHIO 10 TEME B BUJIE
CXEM, BBIMOJHSATH TECTOBYIO
paboty

PeryasituBHbIE:
Paznugaror crioco0 u pe3yibraT
JiercTBus
IlosnaBaTenbHBIE:
Biranetor o0mum nmpueMoMm pereHus
3a1a4
KommykaTuBHbIe:
Kontponupyrot neiicteus napTHepa

JIPYTUXJIIOAeH u
COTEpEKUBAHUE UM

64.

I'eneTnueckue

pAIbI METaNIA,
HEMeTallIa 1
MEePEXOAHOTO METaIa

I'enetnueckue pAaabl ME€TAJLIIA,
HEMCTalllla W NEPEXOJHOro MeTalia

Hayuamcs: 0600math
HH(OPMALIHIO 110 TEME B BUJIE
CXEM, BBIMOJIHATH TECTOBYIO
paboty

PeryasiTuBHBIE:
Paznmuyaror crioco0 u pe3yabTat
efCTBUS
ITo3naBaTennLHbIE:
BrnanmeroT oOmmuM nprueMoM perieHust
3a7a4
KommykaTHBHBIE:
KoHTponupyoT neiicTBus mapTHepa

65.

[IpomexyrouHas
aTTecTanus

TectupoBaHue 110 BapuaHTaM
I'NMA nemoBepcun

PerysisiTHBHBIE:
Paznuuarot crioco0 u pe3yabrar
IEUCTBHUS
Ilo3HaBaTeJIbHBIC:
Branerot obuiuM npreMom peneHust
3amad
KomMykaTuBHbBIe:
KoHTponupyrot nelicTBus napTHepa

66.

[Tpomexxyrounas
aTTecranus

TecTupoBaHue 110 BapuaHTaM
I'MA nemoBepcun

PerynsiTuBHBI€: OCYIIIECTBIISIOT
MOLIATOBBIM U UTOTOBBIM KOHTPOJIb
IO PE3yJIbTATy

ITo3HaBaTenbHBIE:

CTPOSIT peYeBOE BBICKA3bIBAHHUE B
YCTHOM U IUCBMEHHOI (popme
KomMmykaTnBHbBIE:

DopMyIHPYIOT COOCTBEHHOE MHEHHUE
1 TIO3HITHIO

Beipaxator
aJIcKBaTHOE
MTOHUMAaHHE IPUYUH
ycIiexa 1 Heyclexa
yueOHOM
JIeSITEIbHOCTU

67-
68

IToBTOpEHME

IToBTOpEHME

Hayuamca: npuMeHsITh
MOJTyYCHHBIC 3HAHUS U

c(OpMHUPOBAHHBIE YMEHHUS IS

penreHns y4eOHbIX 3a/1a9

PerynsiTuBHBI€: OCYIIECTBIIIOT

MOLIATOBBI U UTOTOBBIM KOHTPOJIb

TI0 pE3yJIbTaTy

Ilo3naBarenbHbIC:

CTPOSIT peyeBO€E BHICKA3bIBAHHUE B

YCTHOM W THCBMEHHOH popme

KommykaTuBHbIe:

DopMymHPYIOT COOCTBEHHOE MHEHHUE
U TO3ULIHIO

Beipaxkaror
aZIeKBaTHOE
TIOHMMaHHE IPUINH
ycriexa M Heycrexa
yaeOHOI
JIeATENEHOCTH
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