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PABOYAS ITPOI'PAMMA 11O XUMHUHA 9 KJL 110 ®I'OC ( k yueonury O.C. I'abpuesisina)

IosicuuTeNLHAA 3aIUCKA

Pabouas mporpamma ais 9 kiacca 001eo0pa3oBaTeNbHBIX YUpPEKACHUN
(6a30BBIi YPOBEHB).
PaGouas mporpamma cocTaBieHa B COOTBETCTBMM C TpeOoBaHHsAMH DenepalibHOTO IOCYyAapCTBEHHOTO0 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO
obmiero oOpa3oBaHusi BTOpOro MnokojeHus, [IpuMepHoil mporpaMMbl OCHOBHOTO 00Iero o0pa3oBaHHs MO XMMHMU U aBTopckoi [Iporpammsl kypca
xumun 1 8-9  kiaccoB  001IeoOpa3zoBaTeNbHBIX  yupexkaeHui(6a3oBeiii  ypoBenb) O.C. T'abOpuensHa. Hacrosimas mnporpaMMa yYuTBHIBaeT
pekomenannu [IpuMepHoi mporpaMmMbl O XUMHUU IS OCHOBHOM IIKOJIBI.

PabGouas mnporpamma MmO XHMMHU: KOHKpPETH3UpYeT mMojoxkeHus DyHAaMEHTaIbHOTO sAlpa COAEpKAaHUS OOY4YeHHS XUMHUU C
YY4ETOMMEKIPEAMETHBIX CBsI3€il Y4eOHBIX MPEIMETOB E€CTECTBEHHO-HAYYHOTO IHWKIA; ONpPEACISeT IOCIeI0BATeIbHOCTh H3YYCHUS EIMHUIL
CoJiep)KaHusl OOYYCHHS] XMMHH W (OPMUPOBaHUS (Pa3BUTHsA) OOMMX YYCOHBIX M CHEIH(PHUESCKUX MPEIMETHBIX YMCHHH, Ha€T OPUECHTHPOBOYHOE
pacnpezeneHue yueOHOro BpeMeHH 110 pasjiejaM U TeMaM Kypca B MOJAIIbHOCTH «HE MEHEEe».

ConepxaHue MporpaMMbl HalpaBI€HO Ha OCBOCHME 3HAHUM M Ha OBJAJEHUWE YMEHHsIMH Ha 0a30BOM YpOBHE, YTO COOTBETCTBYET
Oo6pasoBarenbHOI porpamme mKkoibl. OHa BKITIOYAET BCE TEMBI, IIPEAYCMOTPEHHBIE (eiepaIbHbIM IOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHJAPTOM
OCHOBHOT0 00I11eT0 00pa30BaHMs IO XUMUHU U aBTOPCKOM MporpaMMoii yaeOHOTo Kypca.

[IporpamMma kypca «XuMUU» MOCTPOEHA Ha OCHOBE CIIUPAJIbHOM MOJIeNU, TpeIyCMaTpUBAIOLIeH MOCTENEHHOE Pa3BUTHE U YIIIyOJIeHIE TEOPETUYECKUX

IIPEACTABJICHUH IIPU JIMHEHHOM O3HAKOMJICHUHU C YMIIUPUYECKUM MAaTEPUATIOM.

B npeaMeTax €CTCCTBCHHO-MAaTCMAaTUYCCKOI'0 IHMKJIa BEAYIIYIO POJIb UTPACT MO3HABATCIIbHAA ACATCIIBHOCTD U COOTBCTCTBYIOIIUC el IMo3HaBaTe/IbHbIE

yueOHbIe JecTBUSA. B CBSI3U C 3TUM OCHOBHBIMH LeJISIMH 00Y4YeHHsI XMWY B OCHOBHOM IIIKOJIE SIBJISTFOTCS:

1) bopmupoBanue y 00yyaronuxcs yMeHHs BUJIETh U IOHUMATh [IEHHOCTh 00pa30BaHUs, 3HAYMMOCTh XMMHUYECKOTO 3HAHUS JIs1 KaXK0T0 YeJIoBeKa

HE3aBHUCUMO OT €TI0 l'IpO(beCCI/IOHaJ'II)HOI\/'I ACATCIIBHOCTH,; YMCHUA pa3jindaTb (baKTBI N OICHKH, CpaBHUBATh OLICHOYHBIC BBIBO/JIbI, BUACTHh UX CBA3b C



KPUTEPHUSIMH OLICHOK U CBSA3b KPUTEPHEB C OIPEICIEHHON CUCTEMO IIEHHOCTEH, POopMyInpoBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3HIINIO;

2) dopmupoBaHUE Yy 00yUYAIOIIUXCSI LIEJIOCTHOTO MPEICTABICHHUS O MUPE U POJIM XUMHUU B CO3J[AHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI
MHpa; yMEHUS OOBSICHATH OOBEKTHI U ITPOIIECCH OKPYKAIOIIEH JeHCTBUTEILHOCTH — MPUPOTHOM, COIMATBHOM, KyIbTYPHOU, TEXHUYECKOHN CPEIbI,
UCHOJb3Ys AJIS 3TOT0 XUMHUYECKUE 3HAHMUS,

3) npuoOpereHue 00y4yaroIUMHUCS ONBITA Ppa3HOOOPa3HON AEATENBHOCTH, IO3HAHKS U CAMOIIO3HAHUS; KITFOUEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHTHOCTEM ), UMEIOIINX YHHUBEPCATbHOE 3HAUCHUE JUIS Pa3IMYHBIX BUAOB JAEATEIBHOCTU: PEIIeHUs po0IeM, MPUHATHS PELICHUH, IIOUCKa,
aHanu3a 1 00pabOTKU MHPOPMALIMY, KOMMYHUKAaTUBHBIX HAaBBIKOB, HABBIKOB U3MEPEHHH, COTPYIHUYECTBA, 0€3011acCHOro 00paleHUs C BELLIECTBAMU B
IOBCEIHEBHOMN KU3HU.

3agayamu u3ydeHus y4eOHOro npeamera « XumMus» B 9 Kitacce sIBISIFOTCS:

y4eOHbIe: (HOPMUPOBAHHE CUCTEMbl XMMUYECKUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOW KapTHHBI MUPA;

Pa3sBUBAIOIIME: DPa3BUTHE JIMYHOCTH OOYYAIOIIMXCS, WX HMHTEUIEKTYyalbHOE M HPAaBCTBEHHOE COBEPLICHCTBOBaHHE, (POpPMUpOBAaHME Yy HUX
I'YMaHUCTUYECKUX OTHOIIEHUH U HKOJIOTHYECKH 11eJIeCO00Pa3HOro MOBEAECHUS B ObITY U B TPYIOBOM €ATEIBHOCTH;

BOCIIMTATebHbIe: (OPMHUPOBAHME YMEHUH Oe30MacHOro oOpaleHHs ¢ BEUIeCTBAMH, HCIIOJIb3YeMBIMH B IOBCEIHEBHON >KM3HM; BBIPAOOTKA
MOHUMAaHMsI OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHU XUMHHM, a TakkKe (OPMHUPOBAHME OTHOIICHUS K XUMHUHM KaKk K BO3MOXKHOU obnactu Oymymiei

HpaKTquCKOﬁ JACATCIIBHOCTH.

O0mas xapakTepucTHKa y4e0HOro npeaMera « XMMHsD)

B cootBeTcTBHH C d)e;[epam,HbIM ToCyJapCTBCHHBIM O6paBOBaT€JIBHBIM CTaHAaApTOM OCHOBHOTO O6IJ_I€I‘O 06pa303aH1/1;1 ydamuecsa JOJIKHBI OBJIA/ICTH
TAaKMMU MO3HABATEIbHBIMUA YU€OHBIMHU ACWCTBUSAMH, KaK yMeHHE (HopMylupoBaTh NpobOiIeMy U THIOTe3y, CTABUTh LIETH U 3aJaud, CTPOUTH IUIAHBI
JOCTHKEHUS LIeJIel U pPelIeHts TOCTAaBICHHBIX 3a/1a4, IPOBOAUTh SKCIIEPUMEHT M Ha €r0 OCHOBE JIeJIaTh BBIBOJBI U YMO3AKJIIOUEHUs, IIPEACTaBIATh UX

" OTCTAaNBATHLCBOIO TOUKY 3pPCHUA. KpOMe 9TOro, ydamuecsa AOJIKHBI OBJIAACTE IMPUEMaMU, CBA3aHHBIMU C ONPCACICHUEM TTOHSTHMH: OrpaHu4uBaTh UX,



OIMUCBIBATh, XApPaKTCPHU30BaATbL U CPABHHUBATD. CJIC,Z[OBEITCJIBHO, npu U3y4CHHUU XUMHU B OCHOBHOU MIKOJIE yqamuecsa OOJIKHBI OBJIAACTH y‘ICGHBIMI/I
HGﬁCTBHﬂMH, MO3BOJIAIOIMIUMHA UM JOCTUYDb JIMYHOCTHBIX, IPCAMETHBIX U METAIPCIMCETHBIX O6pa3OBaTeJIBHBIX PE3YyIbTATOB.

[Ipennaraemasi mporpaMMa o XMMHUHU pacKpbIBaeT BKJIaJ y4eOHOTo MpeaMeTa B JIOCTHXKEHHUE IieJiell OCHOBHOTO 00IIero o0pa3oBaHusl U OMpenesseT
BaXKHEHIINE coJiepKaTeNbHbIE JIMHUU TIPeIMeTa:

- BeIIeCTBO — 3HAHUS O COCTAaBE ¥ CTPOCHUHU BEIIECTB, UX BAKHEUITNX (PU3NIECKIX U XUMUYECKUX CBOMCTBAX, OMOJIOTUYECKOM JCHCTBHH,

* XUMHYecKasi peakuusi — 3HaHUsI 00 yCIOBUAX, B KOTOPBIX MPOSIBIAIOTCS XUMHUYECKHE CBOMCTBA BEUIECTB, CIIOCO0aX yIMpaBIeHHUs XUMHUECKUMHU
npolLeccamu;

* IPUMEeHeHHe BelleCTB — 3HAHUSA U OTBIT MPAKTUYECKOU NESTEILHOCTH C BEIIECTBAMH, KOTOpPbIe HanboJiee 4acTo ymoTpeOsSioTCs B TOBCETHEBHOM
JKU3HH, IIUPOKO UCTOJB3YIOTCA B MIPOMBIIIJICHHOCTH, CCJIIbLCKOM XOBHﬁCTBG, Ha TPaHCIOPTE;

- 1I3bIK XHMHH — CHUCTEMA BAKHEHUIINX MOHITUN XUMHUH U TCPMHHOB, B KOTOPBIX OHU OIMUCBIBAIOTCS, HOMCHKJIATYypa HCOPraHNM4YCCKUX BCUICCTB, T. €.
UX Ha3BaHUS (B TOM UHKCIE U TPUBHAJIbHBIC), XUMUYECKUE (OPMYJIIBI U YPAaBHEHHUS, a TAK)Ke MTpaBUiia epeBoa HHPOPMAILIMK ¢ ECTECTBEHHOT'O SI3bIKa
Ha SI3bIK XUMHH U 00paTHO.

[Tpu oTOOpe comepxkaHusi, KOHKPETU3UPYIOIIETO MPOTPaMMY, YIUTHIBAJIOCH, YTO TIepe]] OOIIMM 00pa3oBaHHEM HE CTOUT 3agada mpodeccroHalbHOM
MOATOTOBKH OOYYAIOIIUXCS. DTO OMPEISIHUIO MOCTPOCHHE Kypca Kak OOIIEKYJIbTYPHOTO, HAMPABICHHOTO, MPEXAEe BCero Ha (opMmupoBaHUE H
pa3BUTHE MHTEpeca K U3yUYEHUI0 XMMHUHU. YUTeHa OCHOBHAs OCOOEHHOCTH MOAPOCTKOBOIO BO3pacTa — Hayallo Mepexoja OT JIETCTBa K B3POCIOCTH,
KOTOPBINA XapaKTEPHU3YETCsl Pa3BUTHEM IMO3HABATEILHOM CEpHI.

Ha sranme ocHOBHOrO 00IIEro CpeaHero oOpa3oBaHUs MPOUCXOAMUT BKIFOUYCHHE OOYYAIOIMIMXCS B MPOEKTHYIO M MCCIIEIOBATEILCKYIO JIEATEIHHOCTS,
OCHOBY KOTOpPOH COCTaBJISIOT Takue yHUBEpCalbHbIE yueOHBIC NEHCTBHSA, KaK YMEHHE BHJETh NMPOOJIEMBI, CTABUTH BOIMPOCHI, KJIacCU()UIUPOBATh,
HaGHIO,Z[aTB, MMPOBOAUTL 3KCHCPUMCHT, ACJIAaTb BBIBOALI U YMO3AKJIIOYCHUA, O6’b$ICH$ITB, AOKa3bIBATh, 3alllMIIATL CBOW HUACHU, JABATHh OHNPCACIICHUA
noHsATHsIM. CroJla e OTHOCSITCS IPUEMBI, CXOAHbBIE C ONpeAesieHuEM MOHITHI: ONMKCaHue, XapaKTepUCTHKa, pa3bsiCHEHUE, CPaBHEHUE, pa3IMueHue.

DopMHUpOBaHUE ITUX YHUBEPCATBHBIX YU€OHBIX NEHCTBUI HaUMHAETCA €€ B HAYAIbHOMU IIIKOJIE, a B Kypce XUMUU OCHOBHOM IIKOJIBI MPOUCXOUT UX



pa3BUTHE U COBEPIICHCTBOBaHME. B CBS3M ¢ 3TUM pe3epBHBIC Yachl IUIAHUPYETCS UCIIONB30BaTh HA (POPMHUPOBAHUE U PA3BUTHE YMEHHI MPOEKTHOU U

I/ICCJIC,Z[OBaTCJIBCKOﬁ ACATCIIbBHOCTH, YMCHUC BUACTH HpO6J’ICMBI, ACJIaTh BBIBOAbI U YMO3AKJIHOUCHUA.

MecTo y4eOHOro npeaMera B y4eOHOM IJIaHe

OCOOEHHOCTBIO ~ COJiepKaHUs Kypca «XUMHs» SBISIOTCA TO, 4TO B Oa3ucHOM y4yeOHOM (00pa3oBaTeNbHOM) IUIAHE STOT NPEAMET MOSBISAETCS
MOCTIETHUM B DAY W3YYEHHUS E€CTECTBEHHOHAYYHBIX TUCHUIUIMH. J[aHHAsh HEOOXOOUMOCTh OCBOCHHUS OOBSCHIETCS TEM, YTO IIKOJIBHUKH JOJDKHBI
00s1a1aTh HE TOJIBKO ONPEENCHHBIM 3aIacoOM NPEABAPUTENFHBIX €CTECTBEHHOHAYYHBIX 3HAHHUM, HO M JOCTaTOYHO XOPOIIO PAa3BHTHIM aOCTPaKTHBIM
MBIIIJICHUEM. YYallUMHCS YK€ HAKOIUICHBI 3HAHUS 10 CMEKHBIM JUCHUIUIMHAM IIMKJIAa: OHONOTHH, (U3UKH, MaTeMaTHKH, reorpadum,
c(hOpMHUPOBATTUCH YMEHUSI aHATU3UPOBATh, BECTH HAOJIOICHNUSI, CPABHUBATH O0BEKTHI HAOTIOACHMSI.

B coorBercTBUM ¢ y4eOHBIM IUITAaHOM Ha M3Y4YeHHE XMMHUU B 9 Kilacce OTBOAMTCSA 2 4Yaca B HeZIeNo, 68 4acoB B roJi, MPH HOPMATHUBHOM
MPOJOIDKUTENBHOCTH YyueOHoro roga 34 yueOHbIX Henenb. C yuyeéToM HEH30€KHBIX NOTEph y4eOHOTO BPEMEHH, BBI3BIBAEMBIX Pa3IMYHBIMU
OOBEKTUBHBIMH NPHUYUHAMH, @ TAK)KE€ HEOOXOIMMOCTH BBIJENICHHS JOMOJHUTEIFHOTO BPEMEHH Ha HM3Y4YEHHE OTIENIBHBIX BOIPOCOB Kypca XHUMHHU
MPOTrpamMMoii peycMOTpeH 00BEM Pe3epBHOIO BpeMeHH -4 4acoB.

[Iporpammoii mpeaycCMOTPEHO TPOBEAEHHUE:

KOHTPOJIBHBIX padoT — 4,

NPaKTUYECKUX paboT — 6 4acos.

Cpoxk peanu3anuy IporpaMMbl — OIUH y4eOHBIN TOI.

®opMbl, METOABI U CPEACTBA 00YUEHHS, TEXHOJIOTHHU
B nanHOM Kitacce BeIyIIMMH METOaMU O0YyUYSHHSI IPEIMETY SIBISIOTCS: O0BSICHUTENbHO-UUTIOCTPATUBHBIN U PETPOTYKTUBHBIN, XOTS UCIIOIB3YETCS U
YaCTUYHO-TIOMCKOBBIA. Ha ypokax HCIONB3YIOTCS 3JIEMEHTBHI CIEAYIOUIMX TEXHOJIOTHH: JHMYHOCTHO -OPHEHTHPOBAHHOE OOydeHue, oO0ydeHue ¢

npuMeHeHuem onopHbix cxem, UKT, npoekTHast nesITeNbHOCTb.



Hcnonp3ytorest cnenyronme Gopmbl o0ydeHHs: y4ueOHbIE 3aHATHSA, OKCKYpCHUH, HAOJIOIEHHs, OMBITHI, SKCIEPHUMEHTHI, padoTa ¢ y4yeOHOW H
JOTIOJTHUTEIBHON TUTepaTypoil, aHaJIN3, MOHUTOPHHT, UCCIIEIOBATENIbCKask padoTa, npe3eHTanus.OnpeneneHHoe MECTO B OBJIaIGHUH TaHHBIM KypCOM

OTBOJIUTCS CAMOCTOSITEILHOM paboTe: MOAr0TOBKA TBOPUYECKHUX paboT, cooOIIeHH, pedepaTos.

DopMbI IPOMEKYTOYHOM U MTOTOBOM aTTECTALMU

[TpomexyTodHas aTTecTanus MPOBOIUTCS B popme:

- TeCTOB;

-KOHTPOJIbHBIX;

- CAaMOCTOATENbHBIX PadoT;

- MPaKTUYECKUX;

- TBOPYECKUX PaOOT.

O6yuenue Benércs no yueoHuky O.C.I'abpuensn «Xumust 9 Kiaccy, KOTOPBIA COCTABISAET SAUHYIO JIUHUIO Y4eOHUKOB, COOTBETCTBYET (eiepaIbHOMY

rOCyIapCTBEHHOT'0 00pa30BaTEILHOTO CTaHIapTa BTOPOTO TOKOJIEHHSI 0a30BOT0 YPOBHS U peanu3yer aBTopckyto nporpammy O.C.I'abpuensiHa.

Ilnanupyemble pe3yabTaThl H3Y4YeHUs] Y4eOHOI0 peaMera.

HpI/I I/I3Y‘-I€HI/II/I XUMHUHU B OCHOBHOﬁ IIKOJIC OGGCHG‘-II/IB&CTCH JOCTHOKCHUC ITNYHOCTHBIX, MeTaHpe,Z[MeTHI:IX nu Hpe,Z[MeTHBIX pe3yJIBTaTOB.
JInyHOCTHBIE:
® B IICHHOCTHO-OPUEHTALMOHHOH c(hepe — YyBCTBO TOPAOCTH 32 POCCHHICKYIO XUMUYECKYIO HayKy, TYMaHU3M, OTHOILIEHHE K TPYAY,
LEJICYCTPEMIIEHHOCTb;
¢ (opmupoBaHUE IEHHOCTH 3JI0POBOTO U Oe30macHOro 0dpa3a )KU3HU; YCBOSHUE MPABUJI HHIMBUYyaTbHOTO U KOJUIEKTUBHOTO OE€30MacCHOTO
IIOBEJICHUS B UPE3BbIYAHBIX CUTYALUAX, YTPOXKAIOIIUX KU3HU U 30POBBIO JIFOCH;

® B TPYIOBOH cpepe — rOTOBHOCTH K OCO3HAHHOMY BHIOOpY JaiibHEHIIe 00pa3oBaTeNbHOM TpaeKTOpuy;



® B II03HABATEJIbHON (KOTHUTHBHOM, HHTEIJIEKTYAIbHOW) chepe — yMeHHUe yNpaBlATh CBOCH IMO3HABATEIIHLHOM JIEATETbHOCTHIO.
e (HopMHUpPOBaHHE OCHOB SKOJIOTUYECKOI KYIbTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTHYECKOTO MBIIIIJICHUS, pA3BUTHE ONBITA

HKOJIOTMYECKH OPUEHTUPOBAHHOU pedIeKCUBHO-OIICHOYHON U MPAKTUYECKON AESITeNbHOCTH B dKU3HEHHBIX CUTYaIUX;

MeTanpeamMeTHbie:

® YMEHHE CaMOCTOSATENbHO ONPEENATh LIEIN CBOEr0 00yueHHsl, CTaBUTh U (POPMYJIMPOBATh JUIsl ce0sl HOBBIE 33/a4M B yué€Oe U MO3HaBaTEeIbHON
NEeSITEIbHOCTH, Pa3BUBATh MOTHUBBI M MHTEPECHI CBOEH 1T03HABATENBHOMN AESITEIbHOCTH;

® yMEHHE CAMOCTOSITENIFHO IJIAHUPOBATH MTyTH JOCTHXKEHUS 1IeNieil, B TOM YHCIIe allbTepHATHBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3¢pdexkTuBHbIC
CIOCOOBI perieHus1 yueOHBIX U MO3HABATENBHBIX 33]1a4;

® YMEHHE COOTHOCHUTH CBOHU JCHCTBHS C INIAHUPYEMBIMU PE3YJIbTAaTaMH, OCYIIECTBIISTh KOHTPOJIb CBOCH NEATENBHOCTH B IIPOLECCE TOCTHKEHUS
pe3yibTara, OIpeNeNATh CIOCOObI JEHCTBHI B paMKax MpeIOKEHHBIX YCIOBUH U TpeOOBaHUI, KOPPEKTHPOBAaTh CBOU JCHCTBUS B
COOTBETCTBHUU C U3MEHSIIOLLEHCS CUTyallUEH;

® yMEHHE OIICHWBATh MPAaBUIIBHOCTh BBIOJHEHHS yU4eOHOM 3a/1aun, COOCTBEHHBIE BO3MOKHOCTH €€ pelleHMs;

® BJIaJICHHNE OCHOBAMM CaMOKOHTPOJISl, CAMOOLICHKH, IPUHATHUS PEIIEHUI U OCYIECTBIEHHs] OCO3HAaHHOIO BbIOOpa B y4eOHOM M MO3HaBaTEIbHON
NEeSTEIIHOCTH;

® YyMEHHE OIpeNeNsITh MOHATH, CO3/1aBaTh 0000IIeH)s, YCTaHABIMBATh aHAJOTHH, KIaCCU(PHUIIMPOBATH, CAMOCTOSATEILHO BEIOMPATh OCHOBAHUS U
KPUTEPUH JUIsl KJIACCU(HUKAIMM, YCTAHABIMBATH MPUYMHHO-CIEICTBEHHbBIE CBS3M, CTPOUTH JIOTMUYECKOE PpACCYXJIEHHE, YMO3aKIIIOUCHHE
(MHOYKTUBHOE, I€YKTUBHOE U 10 aHAJIOTHH) U JeNIaTh BHIBOJIBI;

® yMEHHE CO3/aBaTh, IPUMEHATH U IPEOOPA30BHIBATH 3HAKU U CUMBOJIBI, MOJIEIH U CXEMBI JIJIS peIIeHUs] YUeOHbIX U TI03HABATENIbHBIX 3a/1a4;

® yMEHHE OPraHU30BBIBATH YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JESATEIBHOCTh C YUUTEIEM M CBEPCTHHUKAMH; padoTaTh WHAMBUIYAIbHO U B
rpyIIe: HaxOQuTh OO0Ilee pelleHHe M pa3peliaTh KOH(MIMKTHI HAa OCHOBE COIVIACOBaHMS MO3MLMN M y4éTa MHTEpecoB; (hOPMYIHpPOBAThH,

apryMeHTHPOBATh U OTCTaUBaTh CBOE MHEHHUE;



® YMCHHC OCO3HAHHO MCITIOJIB30BATh PEUYCBLIC CPCACTBA B COOTBECTCTBHUU C 33[[3‘16171 KOMMYHHKAaIIUU JIs1 BBIPAXKCHUSA CBOUX YYBCTB, MBICTICH U

MOTPEOHOCTEN; TIIITAHUPOBAHUS U PETYJISAIMH CBOCH IEATEIbHOCTH; BIIaJIcHUE YCTHON U MMCbMEHHOW PEUbi0, MOHOJIOTUUECKONW KOHTEKCTHOU

peubto;

e (dopMUpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTU B 00J1aCTH UCIOJIb30BaHUS HH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;
e ¢dopMUpOBaHHE M Pa3BUTUE SKOJOTHYECKOTO MBIIUICHUS, YMEHUE MPUMEHSITh €ro B I03HABATEIbHOW, KOMMYHUKATHBHOM, COIMAILHOM

MPAKTHUKE U MPO(PECCHOHANBHON OpUEHTALINH.

IIpenmerHbie:
1.B nmo3naBaresibHOI cepe:
® JaBaTh ONpPEAENCHUS M3YUYCHHBIX MOHSATHUH: «XMUMHUYECKUU BJIEMEHT», «aTOM», «UOH», «MOJIEKYJIa», «IIPOCThIE M CIIOXKHBIE BEIIECTBaY,
«BEILIECTBOY», «XUMHUYECKast (OpMyIiay, «OTHOCUTEIbHASI aTOMHAs Maccay, «OTHOCHTEIbHAsI MOJIEKYJISIPHAS Maccay, «BaICHTHOCThY, «CTECTICHb
OKHCJICHUS», «KPUCTAIINYECKAs PEIIETKAa», «OKCUABI», «KUCIOTBD, «OCHOBAHUSY, «COIHN», «aM(POTEPHOCThY, «MHAUKATOPY, «I1€PUOINIECKUI
3aKOH», «TIEepUOANYECKas TabIUIay, «U30TOMbD», «XUMHUUYECKAs CBA3bY, «JEKTPOOTPULIATEIBHOCTDY, «XUMUYECKas peaklus», «XUMHUECKOe

YpaBHCHUC), «TCHCTUYCCKAA CBA3b», «OKHCICHHEC)», «BOCCTAHOBJICHUC», <«OBJICKTPOIHUTHYCCKAA AUCCOLHUALIUA», «CKOPOCTb XUMHYECKOM

peaxkuuny;

OnmucaTh JEMOHCTPALIMOHHBIE U CAMOCTOATEIIBHO IMTPOBEACHHBIEC XUMHUUYCCKUE OKCIICPUMCEHTEI,

® OIUCBHIBATH U PA3JIMYATh U3YUYCHHBIC KJIIACChl HCOPTAaHNYCCKUX COGHHHGHHﬁ, IMMPOCTBHIC U CIIOKHBIC BEIICCTBA, XUMHWYCCKUC PCAKIIUU,

KJIaccu(UIUPOBATh U3yUYeHHBIE OOBEKTHI U SIBICHUS;
e JleaTh BBIBOJBI M YMO3AKJIKOUEHUS U3 HAOMIOACHUHM, M3YyYEHHBIX XMMHUYECKMX 3aKOHOMEPHOCTEH, MPOTHO3MPOBATH CBOMCTBA HEM3YYEHHBIX
BEILECTB 10 aHAJIOTUU CO CBOMCTBAMU U3YYEHHBIX;

® CTPYKTYpHUPOBATh W3YYEHHBIA MaTepHal U XMMUYECKYI0 HH(POPMAIUIO, MTOJyYEHHYIO U3 APYTHX UCTOYHUKOB;



® MOJEIUPOBATh CTPOCHHE aTOMOB 3JIEMEHTOB 1-3 Mepuo0B, CTPOEHUE MPOCTHIX MOJIEKYIT,

2.BIIeHHOCTHO — OPMEHTAIMOHHOM cepe:
® aHAIM3MPOBATH W OLICHMBATH IOCIEACTBUS JUISI OKpYXKaloIIel cpenbl OBITOBOM M NMPOU3BOACTBEHHON NIEATEILHOCTH YEJIOBEKA, CBSI3aHHOM C
nepepaboTKOM BEIIECTB;
3. B TpynoBoii cdepe:
® IIPOBOJUTH XUMUYECKUN IKCIICPUMEHT;

4. B cdepe 0e30MaCHOCTH KU3HEAEATEILHOCTH:

® OKa3bIBaTh MEPBYIO MOMOIIb MTPH OTPABIECHUAX, 03KOTAaX U IPYIHX TPaBMax, CBI3aHHBIX C BEIIECTBAMHU U JJa0OPATOPHBIM 000PYAOBAHHUEM.



TeMaTnuyeckoe NJIAHUPOBaAHHE Y4eOHOI0 MaTepHuasa

No HaszBanue riaBbl KonmuectBo [IpakTrueckue paboThI KoHTposibHBIE PabOTHI
TJIaBBI 4acoB
Brenenue. O0mas xapakTepucTuka 10 Nel
XUMHUYECKHX HJIEMEHTOB U
XUMUYECKUX PEAKLIUN.
[Tepuoanueckuii 3aKOH 1
[Tepuonuueckas cucrema
XUMHUYECKHUX HJIEMEHTOB
JA.N.MenneneeBa
I. Mertamnsl 18 Nel-3 Ne2
3. Hewmeramibt 28 Ne4-6 No3
5. O0001IeHrEe 3HAaHUH IO XUMHUH 3a 10 Ned
KypC OCHOBHOM 1IKOJIBL. [Toaroroska
k THA.
6. Peszepn 2
Uroro 68 6 4




OcHOBHOE cojlep:KaHNe Kypca

BBenenue. O0mas XapakTepuCcTUKA XUMHYECKHUX 3JIEMEHTOB M XUMUYecKUX peakuuii. [lepuonnyecknii 3akon u Ilepuoanyeckas cucrema
xumMuueckux 3jeMeHToB JI. U. Menaeneea (10 4)

XapakTepHucTrKa 3JIEMEHTA 110 €ro NnosiokeHuto B Ilepuonnueckoil cucreme xumuueckux ieMeHToB 1. M. MenneneeBa. CBolicTBa OKCHIOB, KUCIOT,
OCHOBAaHUN M COJIEl B CBETE TEOPUM DIIEKTPOJUTUYECKOW AUCCOLMALMM U OKHUCIEHHUSI-BOCCTAHOBNIEHUA. [IOHATHE O NEpPEXOAHBIX AIIEMEHTaxX.
AMdortepHocTh. ['eHeTHUYECKUN P TIepexoaHoro 3meMeHTta. llepuonnuecknii 3akoH u [lepuoamdeckas cucrema XuMuueckux snemeHToB [[. U.
MenpeneeBa. XuMuueckas OpraHu3aius >KUBOM U HEKUBOUW NMPUPOAbl. XUMUUYECKUNA COCTaB Spa, MAHTUU U 36MHON KOpbl. XMMUUYECKUE 3JIEMEHTHI B
KJIETKaX KMBBIX OPraHU3MOB. Makpo- 1 MUKpo31eMeHThl. O000IIeHne CBeIeHI 0 XUMUYECKUX peakiusx. Kinaccupukauss XaMHUecKuX peakiui mo
Pa3NIUYHBIM MPU3HAKAM: «YHUCIIO U COCTAB PEArHpYIOIIUX U 00pa3yloIuXcs BEIIECTBY, «TEII0BOH 3(h(deKTy», «HanpaBiIeHUe», «M3MEHEHHE CTeleHei
OKHUCJIEHHS DJIEMEHTOB, OOpa3yIOLIUX pearupyrolue BelecTBay, «(hasza», «UCHOJIb30BaHUE KaTaimu3aropay. lloHATHE O CKOpOCTH XHMHYECKOM
peakmuu. DakTophl, BIUSIONIME HA CKOPOCTh XUMUYECKUX peakiuid. KaranuzaTopsl u kaTtanu3. MTHTMOUTOPEI. AHTHOKCHIAHTHI.

JdeMoHcTpan UK.

Paznuunsie popmer Tabmuiel [[. 1. MenneneeBa. Mojenn aToMOB 371eMEHTOB 1—3-ro meprozoB. Moenb CTpOeHHs 3€MHOT0 mIapa (IornepeuHbli
paspe3). 3aBUCUMOCTh CKOPOCTH XMMHYECKON peaklUud OT MPUPOJBI PEarupyrolIuX BeUIecTB. 3aBUCHUMOCTh CKOPOCTH XHUMHMUYECKON peakuuu OT
KOHIIEHTPAllUA PEarupyrolux BEUIECTB. 3aBUCUMOCTb CKOPOCTH XUMHYECKOM PEaKkUHUH OT IUIOIIAAN CONPUKOCHOBEHHMS PEArupyrollUX BeEIIECTB
(«xumsmui  cinoit»). 3aBUCUMOCTh CKOPOCTHM XHMHUYECKOW peakluu OT TEMIEpaTypbl PEarupyroluX BELIECTB. ['OMOr€HHBII M TI'€TEpOTEHHBIN
Katanusbl. DepMeHTaTUBHBIN KaTanu3. IHrnOupoBaHue.

JlabopaTopHbIe ONBITHI.

1. ITomyyeHnue ruipokcuaa IMHKA U UCCIEIOBAHUE €ro CBOMCTB. 2.MoaenupoBanue noctpoeHus Ilepuognyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
. U. MenneneeBa. 3. 3amenienne »xene3oM Menu B pactBope cyiabdara meau (II). 4. 3aBUCUMOCTh CKOPOCTH XUMHYECKOM PEAKIIUA OT MPHUPOIBI

pearupyromux BeUECTB Ha IIPUMEPE B3aUMOEHCTBHS KUCIOT C METaJUIAMHU.



5. 3aBUCUMOCTb CKOPOCTH XMMHUECKON PEaKIMK OT KOHLIEHTPALMHN PEarupyroIuX BELUIECTB Ha IPUMEPE B3aUMOIEHCTBUS LIMHKA C COJITHOM KHUCIOTON
Pa3IMYHON KOHLEHTPALUH.

6. 3aBUCUMOCTh CKOPOCTH XMMHUUYECKON PEaKIMU OT IUIOIIAIM COMPUKOCHOBEHUS PEarupyrolux BemecTB. 7. MoIeTupoOBaHUE «KHUIISIIETO CIOs». 8.
3aBUCHMOCTh CKOPOCTH XUMHUUYECKOW PEaKIMU OT TeMIIepaTyphl pearupyrolnx BEMIECTB Ha MpuMepe B3aumoaeictus okcuaa menu (1) ¢ pactBopom
CEpHOI KHUCIIOTHI pa3IUYHON TeMmeparypsl. 9. PaznoxkeHue nepokcuia Bogopoaa ¢ momoiibio okcuaa mapranna (IV) u karanaser. 10. OOHapyxeHue
KaTayia3bl B HEKOTOPBIX MUILEBBIX MpoaykTax. 11. MHrubupoBanue B3auMoIeHCTBHS KUCIOT C METaJUIaMU YPOTPOIIMHOM.

IIpenmeTHbIe pe3yjbTATHI 00yUEeHUS

VYyammiicss JOKEH yMETh: UCIIOJIb30BATh MPU XapaKTEPUCTUKE MPEBPALICHUIN BEIECTB MOHATHS: «XUMUYECKASI PEAKLU», «PEAKIIUU COCTUHEHUS,
«PEAKIMH PA3T0KEHUM», «PEaKIIUN 0OMEHA», «PEAKIINN 3aMEIICHU», «PEaKIUU HEUTpaTHU3aIi», «IK30TePMHUUECKUE PEAKLIUN», «IHIO0TEPMUYECKHE
peaknumn», «oOpaTUMble peakUuu», «HEOOpaTHUMbIE pPEAKIHUN», «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEaKIUN», «TOMOTEHHBIE PpEaKIU»,
«TETEPOTEHHbIE pPEeaKLUUn», «KaTATUTHUYECKHUE PEAKIUN», «HEKATATUTHYECKHE PEeaKUun», «TeIioBod 3()(PeKT XMMHUYECKOW peakUuu», «CKOpPOCTb
XUMHUYECKON PEAKLIUN», «KATAIU3aTOP»;

XapaKTepu30BaTh XUMHUYECKHE 3JIEMEHThl 1—3-ro mepuoioB IO HUX MOJIOKEHHIO B Ileproauueckoil cucreMe XMMHMUYECKUX 3ieMmeHToB J[. .
MenzeneeBa: XUMUYECKUI 3HAK, TIOPSAAKOBBIA HOMED, MEPUOJ, Ipylla, NOArPYyIIa, OTHOCUTEIbHAsI aTOMHAs Macca, CTPOEHHE aTtoma (3apsj sapa,
YHCJIO MPOTOHOB U HEUTPOHOB B si/ipe, 00IlIee YUCIIO SJIEKTPOHOB, pacIpe/ie]IieHHe JIEKTPOHOB MO 3JIEKTPOHHBIM CIIOSIM, IPOCTOE BEIIECTBO, (hopMyIa,
Ha3BaHME U TUI BBICHIETO OKCHUJA U TUAPOKCUIA, JIETYUET0 BOJOPOIHOTO COSAMHEHUS (111 HEMETAIIIOB));

XapaKTepu30BaTh OOIINE XUMHUYECKHE CBOMCTBa aM(OTEPHBIX OKCHIOB W THAPOKCHIOB; NPUBOAUTH IMPHUMEPHl PEAKIUi, MOATBEPIKIAIOIINX
XUMUYECKHE CBOWCTBA aM()OTEPHBIX OKCHI0B M THIPOKCUIOB;

JaBaTh XapaKTEPUCTUKY XMMHUUYECKHX PEaKIUil MO YUCIYy U COCTaBy MCXOIHBIX BEIIECTB M MPOAYKTOB PEAKLNHU; TEIUIOBOMY 3 (EeKTy; HAIpPaBICHUIO
MIPOTEKAHUs PEAKINK; U3MEHEHHIO CTENIEHEN OKUCIIEHUS AJIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOJIHBIX BEIIECTB; YYAaCTHIO KaTalu3aTopa;
OOBSCHATH, M MPHUBOJUTH TNPUMEPHI BIUSHUA HEKOTOPBIX (akTOpoB (IpHUpoOa pearupyroliuxX BEIIECTB, KOHIIEHTpAIUsl BEILECTB, JaBJICHUE,

TeMIlepaTypa, KaTajiu3aTop, HOBEPXHOCTh COMPUKOCHOBEHUS PEarupyOIINX BEIIeCTB) Ha CKOPOCTh XUMHUECKUX PEaKIIHii;



HaOJI0AaTh M OMKCHIBATh YPaBHEHUS PEAKLIUN MEXAY BEIIECTBAMHU C IIOMOLIbIO €CTECTBEHHOTO (PYCCKOTO MIIM POJIHOTO) SI3bIKA U SI3bIKA XUMHU;
IIPOBOJIUTH OMBITHI, MOATBEPKAAIONINE XUMHUUECKUE CBOMCTBA aM(OTEPHBIX OKCHIOB U TUAPOKCHJIOB; 3aBUCUMOCTb CKOPOCTH XUMHYECKOH peakiuu
OT pa3inuuHbIX (AaKTOpOB (MpUPOJa pearupyrolluxX BEIIeCTB, KOHIIEHTpAIUs BEIECTB, JaBlIEHHWE, TeMIlepaTrypa, KarTajau3aTop, MOBEPXHOCTb
CONIPUKOCHOBEHHUSI PEarupyrouux BEIECTB).

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHHU s

VYyammiicss TOMKEH YMETh: ONPEAeATh 1elb Y4eOHOU eATENIbHOCTH ¢ TIOMOIIBIO YUUTEINSl U CAMOCTOSATENBHO, UCKAaTh CPEACTBA €€ OCYIIECTBICHHUS,
paboTas 1o 1iaHy, CBepsATh CBOM JIEHCTBUS C LIENbI0 U TPU HEOOXOIUMOCTH UCIIPABIIATH OIIMOKHU C TIOMOIIBIO YUUTENS U CAMOCTOSTENBHO;

COCTABJISITh AHHOTALIMIO TEKCTA;

CO3/1aBaTh MOJENH C BBIJCIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa M MPEACTABICHUEM HX B MPOCTPAHCTBEHHO-IpaUUecKOi MM 3HAKOBO-
CUMBOJIMYECKOi hopme;

OTpeeATh BUIbI KJIacCHU(pUKAITUHN (€CTECTBEHHYIO M HICKYCCTBEHHYIO);

OCYHIECTBJIATh MPSAMOE I€TyKTUBHOE JOKA3aTeIbCTBO.

Tema 1. Metamibl (18 1)

ITonoxxenne MeramioB B Ilepuonnueckon cucreme Xumudeckux 3ieMeHTOB [[. M. MengeneeBa. Meramnndeckas KpUCTANIMYECKas pELIETKA U
MeTaJlTn4ecKasi XuMmudeckas cBsizb. O0mue ¢pusnueckre cBoiicTBa MetamioB. CIuiaBbl, UX CBOMCTBA U 3HaUeHHE. XMMHUYECKHE CBOMCTBA METANIOB Kak
BOCCTAaHOBHUTEJNEH, a TaK)KE€ B CBETE UX MOJOXKEHHUS B AJIEKTPOXUMHUUYECKOM DSy HampshkeHHi meramuioB. Koppos3us MeTamioB U crnocoObl 60pbObI €
Hell. Meramnsl B mpupoze. O01mue criocoOb! UX MOTy4eHUS.

O01masi XapakTepuCTHKA HIeJOYHBIX MeTaI0B. MeTtaiisl B ipupoae. Obmuie criocodsl ux norydenus. Ctpoenue aromoB. llenounsie MeTamisl —
MIPOCTHIC BEIIECTBA. BaxkHeHne coeTMHEHNs MIETOYHBIX METAIIOB — OKCHJIBI, TUIAPOKCUIBI U COJIU (XJIOPUIBI, KapOOHATHI, CyIb(aThl, HUTPATHI), UX
CBOICTBa U MPUMEHEHNE B HAPOIHOM X03s1iicTBe. KanmitHbie ynoopenus.

O01mas xapakTepucTHKA 3JIEeMEHTOB rJiaBHoM noarpynnsl Il rpynnsi.



Crpoenne aromos. lllenoyHo3emenbHble METAIbl — IPOCThIE BELIECTBA. BakHeWIne COEAMHEHUs IIEIOYHO3EMENBHBIX METAIIOB — OKCH[BI,
THJIPOKCUIBI M COMH (XJIOPHUIbI, KapOOHATHI, HUTPATHI, Cyab(atsl, hocdarsl), UX CBOWCTBA U IPUMEHEHNE B HAPOJHOM XO35HCTBE.

AJIIOMUHH.

Crpoenue aroma, (u3MYECKHEe U XMMHYECKHE CBOICTBa npoctoro BemiectBa. COeIMHEHMs ATIOMHHMA — OKCHJA M THAPOKCHI, UX aM(pOTEpHBIH
xapakrep. Baxneimue conu anomuHus. [IpuMeHeHne aaTtoMUHUSA U €70 COCTUHEHUM.

Keaneso.

Crtpoenue aToma, pu3nyecKre U XUMUYECKHE CBOWCTBA MPOCTOTO BEIIECTBA. | €eHETUUECKUE PSJIbI Fe? nFe".

Baxwnelimue conu xerne3a. 3HaueHHE KeJe3a U €ro COeAUHEHUH ISl IPUPOJIbI M1 HAPOJAHOTO X035 CTBA.

JdeMoHcTpanum.

OOpa31pl HIETOYHBIX M IIEJIOYHO3EMEIbHBIX MeTaioB. OOpasiel criaBoB. B3auMonaeicTBie HAaTpus, JUTUS U KalblHs ¢ BoJoW. B3aumoneiicTBue
HaTpHs U MarHus ¢ KuciopoaoM. BzanmopeiicTBrue MeramuioB ¢ HeMmetauiamu. [lomyaenne ruapokcuaos xenesa (I1I) u (I11).

JlabGopaTopHble ONBITHI.

12. B3aumopeiicTBie pacTBOPOB KUCIIOT U cosiel ¢ MetaiuiaMu. 13. O3HakoMieHue ¢ pynamu xkenesa. 14. OxpaliuBaHue IUIAMEHU COJISIMU LETOYHBIX
MeTaioB. 15. Bzaumopeiicteue kanbuus ¢ Bonoi. 16.1lonydyenne ruipokcuia Kaabusi U UCCIEI0BAHUE €TI0 CBONCTB.

17. Tlomy4yeHue TUIApPOKCHAA AIIOMUHHUS U HCCIEeIOBaHUE €ro cBOMCTB. 18. BzaumopeicTtBue xeneza ¢ coyistHOM kucinotou. 19. Ilomydyenue
ruapokcuaos xkenes3a (I1) u (1) u u3yuenue ux cBOMCTB.

IIpenmeTHble pe3yJbTaThl 00yYeHH s

VYyamuiics AOHKEH YMETh:MCIOIb30BaTh NPHU XapaKTEPUCTUKE METAIUIOB U MX COCAMHEHMH IMOHATHS: «METaLIb», «pPsAJ aKTHUBHOCTH METAJIOBY,
«UIEJIOYHBIE METAIUIBD», «IEIOYHO3EMEIbHBIE METAJJIbD), UCIIOIB30BaTh UX NPU XAPAKTEPUCTUKE METAJUIOB; JaBaTh XapaKTEPUCTUKY XHMHUYECKUX
3JIEMEHTOB-METAJIJIOB (ILEIOYHBIX METa/NIOB, MarHus, KajblUs, alIOMHUHUS, XKelle3a) 10 UX MOJIoKeHUto B [leproanueckoi cucreMe XUMHUYECKUX

anemenToB/l. 1. MenaeneeBa (XUMHUECKHH 3HAK, TTOPSIAKOBBIN HOMED, TEPUO/I, TPYIINA, MOATPYIa, OTHOCUTEIbHAs aTOMHAsI Macca, CTPOCHHE aToMa



(3apsim smpa, YUCIO MPOTOHOB M HEUTPOHOB B si/Ipe, OOIIEE YUCIO AJIEKTPOHOB, PACHPEIECICHUE SJICKTPOHOB MO 3JEKTPOHHBIM CIIOSIM), MPOCTOE
BeIIeCcTBO, (opMyIia, HA3BaHWE U THII BBICIIIETO OKCUAA U THIPOKCH/IA);

Ha3bIBaTh COCIMHEHUSI METAJIJIOB M COCTABIIATh UX (DOPMYJIBI 110 HA3BaHUIO,

XapaKTEePU30BaTh CTPOCHHE, 00IIHNE (PU3NUECKHE U XUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJIJIOB;

OOBSICHSITH 3aBUCUMOCTb CBOMCTB (WJIM TIPECKA3bIBATh CBOWCTBA) XUMUYECKUX IJIEMEHTOB-METAUIOB (PaJNyC, METANIMYECKUE CBONCTBA SJIEMEHTOB,
OKHUCJIINTCIbHO-BOCCTAHOBUTCIIbHBIC CBOﬁCTBa BHGMCHTOB) nu 06pa3yeMHx nMHn COGI[I/IHCHI/Iﬁ (KI/ICJIOTHO-OCHOBHBIG CBOﬁCTBa BBICIIIUX OKCHIOB U
THAPOKCHJIOB, OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIE CBOMCTBA) OT MosioxkeHus B [lepuoanueckoit cucreme xumudeckux 3nemeHToB J1. . Menneneena;
OMHCHIBAThH OOIIHE XMMHUYECKUE CBOMCTBA METAJIOB C IMIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIM POJIHOTO) SI3bIKA U SI3bIKA XUMUU;

COCTABJIAITH MO.IIGKy.IISIpHBIG ypaBHGHI/ISI peaKHHﬁ, xapaKTepmonme XUMHUYCCKUEC CBOﬁCTBa MECTAJIZIOB U HUX COGHHHCHHﬁ, a TaKXeE BHGKTpOHHBIe
ypaBHeHI/ISI HpOI_[eCCOB OKHUCJICHHUA-BOCCTAHOBJICHU A,

YpaBHEHUS JIEKTPOJIUTUUECKON JUCCOIMAIINH; MOJICKYJIIPHBIC, TTOTHBIC U COKPAIICHHBIC HOHHBIE YPAaBHEHHSI PEaKIUi C y4aCTHEM DJIEKTPOJIUTOB;
YCTaHABIIMBATh MPUYWHHO-CIICJICTBEHHBIC CBSI3U MEXKIY CTPOSHHEM aToOMa, XMMHUYECKON CBS3BIO, TUIIOM KPHUCTAUTMUYECKOW PEHIETKH METAIJIOB M UX
COeMHEHUH, X 00IMMHU (PU3NIECKUMHU U XUMUYECKHMHU CBOWCTBAMH;

OIIUChIBATH XMUMHUYCCKUC CBOﬁCTBa OICJIIOYHBIX H INCIOYHO3CMCIIBHBIX MCTAJIZIOB, a4 TAKXKC aJIlOMHUHHA M XKCJIC3a U HUX COGI[I/IHCHI/Iﬁ C IIOMOUIIBHO
€CTECTBEHHOTO (PYCCKOTO HJIM POJTHOTO) SI3bIKA M SI3bIKA XUMUU;

BBITIOJTHATH, HAOJI01aTh U OMTUCHIBATh XUMHUYECKUN SKCIICPUMEHT 10 PACTIO3HABAHUIO BAXHEHIITMX KATHOHOB METAJIJIOB, THIPOKCUI-HOHOB;
BKCHepI/IMeHTaJIBHO HUccjaeaoBaThb CBOﬁCTBa MCETAJIJIOB U UX COCHHHGHHﬁ, pemaTL 3KCH€pI/IMeHTaJIBHBIe 3a4a4U 110 TECME «MGTEUIJIBI»;

OIINChIBATH XI/IMI/I‘ICCKI/Iﬁ 3KCH€pI/IMeHT C ITIOMOIIIBKO €CTECTBECHHOI'O (pyCCKOI‘O nJjm pO,Z[HOFO) SA3bIKA U A3bIKA XUMHH,

MIPOBOJIUTH PACUETHI 10 XUMHUUECKUM (POPMYJIaM M YpaBHEHHSIM PEaKIHii, MPOTEKAIOLINX C YYaCTHEM METAJUIOB U UX COCTUHEHUH.



MeTanpeamMeTHblie pe3yabTaTbl 00y4eHUsI

VYyammiicst J0JKEH yMeTh: paboTaTh 110 COCTaBICHHOMY IIaHYy, UCIIOJIb3Ys HAapsly C OCHOBHBIMH U JOTIOJTHUTENIBHBIE CPEJCTBA (CIIPAaBOYHYIO
JTUTEpaTypy, ciaoxkubie mpuoopsl, cpeactea MKT); ¢ momompro yunTesns orOupaTs 11l pelieHus: yaeOHbIX 3a/1a4 He0OXOAMMBIE CJIOBApH,
SHIMKJIONENH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKH;

COIIOCTABJIATh U OTOMpaATh MH()OPMAIINIO, TIOTYYEHHYIO U3 PA3IMYHBIX MCTOYHUKOB (CIIOBApH, SHIMKIIONEINU, CIIPABOYHUKHU, dJIEKTPOHHBIC JHCKH,
ceTb MIHTEpHET);

MPeICTaBIATh HHPOPMAIMIO B BUE TaOJIUILI, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YucIe ¢ mpuMeHeHueM cpeacts UKT;

o OpMIIATH CBOM MBICIH B YCTHOW M MUCHbMEHHOW PEYU C YUETOM CBOMX YUEOHBIX M KU3HEHHBIX PEUEBBIX CHUTYallUi, B TOM YHCJIE C IPUMEHEHHEM
cpencts UKT;

COCTaBJIATh PELIEH3UIO HA TEKCT;

OCYILIECTBIIATH 10Ka3aTeIbCTBO OT MPOTUBHOTO.

Tema 2. Ilpaktukym 1. CBolicTBa MeTAJIOB M UX COeAUHEHUI

1. OcyuiecTBieHHE HENOYKH XMMUYECKHUX IIPEBPAIICHUH.

2. [lonydyeHue u CBOMCTBA COETMHEHUIN METAJLIOB.

3. Pemenue sKcriepuMEHTAIBHBIX 33/1a4 Ha PACliO3HABAHUE U MTOJTYyYECHHE COEAMHEHHU METaJlIOB.

IIpenmeTHbIe pe3yjabTATHI 00yUEeHUS

Yyamuiicss JOKEH yMeTh: o0pamiarhesi ¢ 1ab0paTOpHBEIM 00OpYIOBAaHUEM M HATPEBATEIBHBIMU NMPUOOPAMH B COOTBETCTBUU C MPABHIIAMU TEXHUKH
0€30IMacHOCTH;

Ha0II0/1aTh 32 CBOMCTBAMH METAJNIOB M KX COCTUHEHHUN U SBICHUSMU, IIPOUCXOISIIUMU C HUMU;

OIHCHIBATh XUMUYECKUHN SKCIIEPUMEHT C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

JieNlaTh BBIBOJIBI [0 pe3ysbTaTaM MPOBEJECHHOTO SKCIIEPHUMEHTA.

MetanpeamMeTHble pe3yJabTaThl 00y4eHus!



VYyammiicst JOJKEH YMETh: ONpeNeNiaTh, HCXOAd U3 YUeOHOH 3a/1auu, HEOOXO0IMMOCTh HCIIOJIb30BAaHMSI HAOMIOCHUS WM SKCIIEPHUMEHTA.

Tema 3. HemeTamanl (28 4)

OO6mrast xapakTepucTUKa HEMETaUIoB: TMosiokeHne B [lepuogmdeckoit cucreme xumuuyeckux 3yeMeHToB JI. M. MenneneeBa,0CO0EHHOCTH CTPOEHUS
aTOMOB, 3JIeKTpooTpuliaTeabHOCTh (D0) KakMepa «HemMeTamnaHOCTHY, psan D0. Kpucrammmyeckoe CTpOCHHE HEMETAIOB — IMPOCTHIX BEIIECTB.
Annorponusi. ®usnueckue cBoiicTBa HeMeTaI0B. OTHOCUTENBHOCTD MOHATHI «METAIII» U «HEMETAJD».

Bonopona.llonoxenue Bonoposa B [leprnonuueckoit cucreme xumudeckux snemeHToB . . MenneneeBa. CtpoeHue aroma u moJiekyibl. Ousnueckue
1 XMMUYECKHE CBOMCTBA BOJOPOJA, €r0 MOJYyUYEHHUE U IPUMEHEHHE.

Bona.

Crpoenne mozekynsl. Bogopoanas xumudeckas cBsizb. Pusndeckne CBOWCTBA BOJAbI. AHOMAalIMM CBOWCTB BOABI. ['mapoduibHbie U ruapodoOHbIe
BEIIeCTBA. XMMHUYECKUE CBOMcTBa BOJAbl. KpyroBopoT Boabl B mpupozae. BogoouncTtka. Aspamust Boabl. beitoBele GpuinbTpel. MuHepaabHbIE BOJBI.
JluctuiinpoBaHHas BOJa, €€ MOJIyYEeHNUE U IPUMEHEHNE.

O01mas XxapaKTepUCTHKA raJIOTeHOB.

Crpoenune aToMoB. IIpocThle BelecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOTEHOB, UX CBOWCTBA.

Kparkue cBenenus o xiope, Opome, prope u iozae. [IpumeHeHne ranoreHoB U X COSAMHEHUI B HAPOJIHOM XO3sIHCTBE.

Cepa.

CtpoeHue atoma, ajsIOTPOIHsI, CBOMCTBA U MpuMeHeHue pombuueckoir cepbl. Okcuanl cepol (IV) u (VI), ux momydenue, cBolicTBa U MPUMEHEHHE.
CepHast KMCIIOTa U €€ COJIM, UX IPUMEHEHUE B HAPOIHOM X03sicTBe. [Ipon3BOACTBO CEPHOI KUCIIOTHI.

A3or.

CrpoeHne aToMa U MOJIEKYJIbI, CBOMCTBA IIPOCTOT0 BEIECTBA. AMMHUAK, CTPOEHUE, CBOWCTBA, MOJIydeHUEe U IpuMeHeHne. Coiln aMMOHMS, UX CBOMCTBa
u pumenenue. Okcuapl azota (I11) u (IV).

A3OTHasi KMCJIOTa, €€ CBOWCTBA W NMpUMeHeHHWe. HUTpaTtel U HUTPUTHI, TTpoOJIEMa MX COACPKAHUS B CEIBCKOXO3SHCTBEHHON MPOIYKIIUU. A30THBIC

yI0OpeHus.



Dochop.

CrpoeHue aroma, aljIOTPOIHUs, CBOMCTBA Oenoro u kpacHoro (ocdopa, ux mnpumenenue. OcHOBHBbIE coeauHeHus: okcuna ¢ochopa (V) u
oprodochopHas kucnota, pocharsl. DochopHbie ynodpeHus.

Yraepon.

Crpoenue aToma, amtoTponus, cBoiicTBa Moaudukamii, mpumenenue. Oxcuabl yriepona (II) u (IV), ux cBoiictBa u mpumeHenune. KapOoHaThI:
KaJIbLIUT, COZA, OTAlll, UX 3HAYEHHUE B IPUPOJIE U )KU3HH UEIIOBEKA.

Kpemunii.

CrtpoeHue aToma, KpUCTALUTMYECKUH KPEMHUH, ero cBorictBa M npumeHeHue. Okcua kpemuus (IV), ero mpupomnsie pasHOBUAHOCTH. CHIIMKATHI.
3HaueHue COEAMHEHNI KpEMHUS B )KMBOW U HEXXUBOM nipupose. IIoHaTHe 0 CHIIMKAaTHON IPOMBILLIIIEHHOCTH.

JdeMoHcTpan UK.

OOpazupl rajoreHoB — IMPOCThIX BEIIECTB. B3anMopeicTBue TajJoreHOB € HATPUEM, C alIOMUHUEM. BbiTecHeHHe xyopoM OpoMa WM HOJa U3
pacTBOpOB MX coJsieil. B3anmoeicTBre cepbl ¢ MeTaalaMy, BOJAOPOAOM U KUCIOpOoJIoM. B3anmoaeicTBie KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI C
Mmenpto. Tlormomenne yriieM pacTBOPEHHBIX BELIECTB HIIM ra3oB. BoccraHoBieHHME Menu M3 ee okcuaa yriem. OOpasisl IpUPOAHBIX COEIUHEHHM
xJiopa, cepbl, docdopa, yriepoxa, kpemHus. OOpas3ipl BaKHEHIINX Ui HApOJHOTO XO3siicTBa Cynb(aroB, HUTpATOB, KapOoHATOB, (hocdaros.
OO6pa3ubl cTek1a, KepaMHuKH, [IEeMEHTa.

JlaGopaTopHble ONBITHI.

20. ITonyyenue u pacno3HaBaHue Bojopoja. 21. MccinenoBaHue MOBEPXHOCTHOTO HATSDKEHMs BOAbl. 22.PacTBopeHuEe mepMaHraHara Kajlus WIH
MeIHOro Kynopoca B Bofe. 23. ['uaparanus obe3BoxxeHHOro cynbdara mean (I1I). 24. M3roToBrneHue TMIiCOBOTO OTIEYATKA.

25. O3HakoMJIeHHE C KOJUICKIMEW OBITOBBIX (pUiabTpoB. 26. O3HAKOMIIEHHE C COCTaBOM MMHEpajdbHOM Bonbl. 27. KadecTBeHHas peakius Ha
rasioreHuA-uoHbI. 28. [lomydyenne u pacno3naBanue kuciaoponaa. 29. ['openue cepwl Ha Bozayxe u B kuciaopoze. 30.CBoiicTBa pa30aBlIeHHON CEpHOU

kucioThl. 31. M3ydyenue cBoiicTB ammuaka. 32. PacmosnaBanue coneit ammonus. 33. CBoiicTBa pa30aBieHHON a30THOM KUCIOTHL. 34. B3anmonelicTBre



KOHIIEHTPUPOBAHHON a30THOW KHCIOTHI ¢ Menblo. 35. ['operne gocdopa Ha Bozmyxe u B kucinopojae. 36. PacnosnaBanue docdaron. 37. 'openue yris
B kucnopoe. 38. [lonydenne yroiapHOI KUCIOTHI U M3y4eHue ee cBoicTB. 39. [lepexo kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxxenue ruapokapoonara Hatpus. 41. [lonydeHne kpeMHEBOW KHUCIOTHI M U3YUEHHUE €€ CBOMCTB.

IIpenmeTHbIe pe3yjbTATHI 00yUEeHUS

VYyamuiicss T0JKEH yMETh: MCHOJb30BaTh MPU XapaKTEPUCTUKE METAJUIOB U MX COCIMHEHHUH MOHATUSA: «HEMETAJUIbI»), «TaJOTEHbI», «aJJIOTPOMHBIC
BUJIOM3MEHEHHUS, <OKECTKOCTH BOJIBI», «BPEMEHHASI JKECTKOCTh BOJIBI», IIOCTOSTHHAS JKECTKOCTh BOJIBI», «00IIast 5KeCTKOCTh BOJIBIY;

JaBaTh XapaKTEPUCTHUKY XMMHUECKHUX 3JIEMEHTOB-HEMETAIIOB (BOJIOPO/Ia, TajlOreHOB, KUCIOPOa, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUS) MO UX
nonoxxeHnto B Ilepuogndeckoit cucreme xumudeckux diemeHToB [[. M. MenneneeBa (XMMHUYECKHI 3HAK, MOPSIKOBBI HOMEp, MEPHOJ, TPYIIA,
MOATPYIIa, OTHOCUTENbHAS aTOMHAs Macca, CTPOCHHE aToma (3apsii sapa, YHCIO MPOTOHOB W HEHUTPOHOB B sape, oOIee YUCIO DIEKTPOHOB,
pacmpesielieHrue IEKTPOHOB 1O AJIEKTPOHHBIM CJIOSIM), IPOCTOE BEIIECTBO, opMysa, Ha3BaHWE W THUI BBHICIIErO OKCHIA M TUAPOKCHUIA, hopMyna U
XapakTep JIETy4yero BOJIOPOAHOIO COeTMHEHUS);

Ha3bIBaTh COCIMHEHHS] HEMETAJJIOB U COCTABJIATH UX (POPMYJIBI [TO Ha3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, 001e (hrU3nYecKre 1 XUMUYECKHUEe CBOMCTBA MTPOCTHIX BEIIECTB-HEMETAILIOB;

OOBSICHSITh 3aBHCHUMOCTH CBOWCTB (WJIM TPEACKAa3bIBaTh CBOWCTBA) XUMHUYECKUX DJIEMEHTOB-HEMETAIOB (paJnyC, HEMETaNIMYeCKHUE CBOWMCTBA
AJIEMEHTOB, OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA 3JEMEHTOB) U OOpa3yeMbIX UMHU COEIMHEHUN (KHCIOTHO-OCHOBHBIE CBOWCTBA BBICHIMX
OKCHJIOB U THJIPOKCHJIOB, JIETYYHUX BOJOPOJHBIX COEAMHEHUN, OKHCIUTEIbHO-BOCCTAHOBUTENIbHbIE CBOMCTBA) OT mojiokeHus B Ilepmommueckoii
CHCTEeMEe XMMHYeCKHuX 3eMeHToB /1. 1. MeHaeneena;

OIMHCHIBATH OOIINE XMMHYECKHUE CBOMCTBA HEMETAJIOB C IIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) S3bIKA U SI3bIKA XHMHUH;

COCTaBJISITh MOJIEKYJISIPHBIE YPaBHEHUsSI PEaKLMi, XapaKTepU3yIOIINX XUMHUYECKHUE CBOMCTBA HEMETAJIOB U UX COCAMHEHHH, a TaKXKe 3JIEKTPOHHBIC
YpaBHEHHUSI ITPOLIECCOB OKHUCIIEHUA-BOCCTAHOBIICHNUS;

YpaBHEHHUS AJIEKTPOIUTUYECKON TUCCOLMALINN; MOJIEKYJIIPHBIE, TIOJHBIE U COKPAIICHHbIE HOHHBIE YPaBHEHUSI PEaKIUi C y4acTHEM JIEKTPOJIUTOB;



YCTaHaBJIMBATh IIPUINHHO-CICACTBCHHBIC CBA3U MCKAY CTPOCHUEM aTOMa, XHUMHYECKOUI CBA3bIO, TUIIOM KpHCTaHHHHeCKOﬁ PCHICTKHU HEMETAJIJIOB U UX
COeMHEHUH, uX 00IMMU (PU3NIECKUMHU U XUMUYECKHMHU CBOWCTBAMH;

ONMCHIBATh XMMHUYECKHUE CBOMCTBA BOJOpOJa, TaJOTEHOB, KUCIOpOAa, cepbl, a3oTa, (ocdopa, rpadura, anamasza, KpeMHUS U HX COCIUHEHUH C
MTOMOIIBIO €CTECTBEHHOT'O (PYCCKOTO UM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

OITMChIBATH CHOCO6BI YCTpaHCHUA KECTKOCTHU BOJbI U BBITIOJIHATH COOTBGTCTBYIOH_II/Iﬁ UM XUMHUYECKUU OKCIICPUMCHT,

BBINOJIHATE, HA0MIOJaTh U ONMUCHIBATh XMMHUYECKHI SKCIEPUMEHT MO PACMO3HABAHUIO MOHOB BOAOPOJIA M aMMOHHS, Cynb(dar-, KapOoHAT-, CUIIMKAT-,
dbocdar-, xmopua-, OpomMua-, HOAUA-UOHOB;

AKCIIEPUMEHTAJILHO UCCIIEI0OBAaTh CBOMCTBA METAIIJIOB U UX COEAMHEHUHN, pelaTh SKCIIepUMEHTaNIbHbIE 3a/1a4l 110 Teme «HemeTtamibiy;

OMNHUCHIBATH XUMHUYECKUN SKCHCPUMCHT C ITOMOIIBIO €CTCCTBCHHOI'O (pYCCKOI‘O 501058 pO,Z[HOFO) SA3bIKA U A3bIKA XUMHH,

MIPOBOJIUTH PACUETHI 10 XUMHUECKUM (POPMYJIaM M YpaBHEHHSIM PEaKIHii, MPOTEKAIOLINX C YYaCTHEM HEMETAIJIOB U MX COSAMHEHUI.
MeTanpeamMeTHbie pe3y/JabTAThl 00yUeHUs

VYyamuiics 107KEH yMeTh: OpraHM30BbIBaTh yueOHOE B3aUMOJICHCTBHIE B IPYIIIE (pacHpeaeNsiTh PO, TI0TOBAPUBATHCS IPYT C IPYTOM U T. 11.);
IIPEIBUIETH (IIPOTHO3UPOBATH) MOCIEICTBUS KOJUIEKTUBHBIX PELICHHUI;

MMOHUMATDb MMPUYIHUHBI CBOCTO HEYCIICXAa U HAXOAUTH CHOCO6BI BbIXOJa U3 3TOU CUTYyalllu,

B JIMAJIOTE C YYUTENEM YYUThCS BhIpAaOAThIBATh KPUTEPUHU OLEHKU U OINpPENEsITh CTENEHb YCIENIHOCTH BBIMOJHEHUS CBOEH paboThl U paboOThI BCEX,
UCXOJS U3 UMEIOIINXCSl KPUTEPUEB, COBEPIICHCTBOBATH KPUTEPUH OLIEHKH U MOJIb30BATHCS UMU B XOJI€ OLIEHKU M CAMOOIICHKH;

OTCTaMBaTh CBOKO TOUYKY 3PEHUs, apI'yMEHTUPYA €€;

MOJITBEPXK/IAaTh ApI'YMEHTHI (hakTamu;

KPUTHYHO OTHOCUTLCA K CBOCMY MHCHMUIO,

CIIyIIaTh APYTUX, MBITATHCSI IPUHUMATH JIPYT'YIO0 TOUKY 3pEHUSs, ObITh TOTOBBIM U3MEHHUTH CBOIO TOUKY 3PEHHUS;

COCTaBJISITH pedepar 1o onpeneacHHon Gpopme;

OCYHICCTBJIIATL KOCBCHHOC Pa3ACIUTCIbHOC JOKAa3aTCIILCTBO.



Tema 4. [IpakTukym 2. CBoiicTBa coeIMHEHUII HEMETAJLJIOB

1. Pemienne skcepruMeHTaNIbHBIX 3a7a4 o TeMe «lloarpyrina rajioreHoB.

2. PemeHue sKkcrniepuMeEHTaIbHbIX 3a/1a4 1o TeMe«lloarpynna kuciopomay.

3. [Tonyuenue, cobupanve U pacrmo3HaBaHHUE ra30B.

IIpeaMeTHbIE pe3yJbTAaThl 00y4eHUsI

VYyammiics JOJDKEH yMeTb: oOpamarbes ¢ JIabopaTopHbIM 00OPYZOBaHUEM U HarpeBaTelIbHBIMH MPUOOpPaAMH B COOTBETCTBUU C MPAaBHJIAMH TEXHUKU
0e301acHOCTH;

Ha0II0/1aTh 32 CBOMCTBAMM HEMETAJJIOB U UX COSAMHEHUN U SIBJICHUSIMH, IPOUCXOIIIIUMH C HUMU;

OMNHUCHIBATH XUMHUYECKUN SKCHCPUMCHT C ITOMOIIBIO €CTCCTBCHHOI'O (pyCCKOI‘O 501050 pO,Z[HOFO) SA3bIKA U A3bIKA XUMHH,
ACJIaTh BBIBOJLI IO PE3YyJIbTaTaM MMPOBCACHHOTO SKCIICPUMCHTA.

MeTanpeaMeTHble pe3yJabTAThI 00yUeHUs

VYyammiics 10KEH YMETh: ONPEAeIIITh, UCXOA U3 y4eOHOM 3aa4ur, HE0OX0IMMOCTh UCIIOJIb30BAHUST HAOIIOICHUS UITH SKCIIEPUMEHTA.

Tema 5. O6001meHne 3HAHMI 110 XUMHH 32 KypPC OCHOBHOM mKoJbl. Ilonroroska

K rocyaapcrseHHoii urorosoi arrecrauuu (F'MA) (10 v)

[Tepuonnueckuii 3akoH u Ilepuognyeckas cucrema xumudeckux sneMeHToB . . Menaeneea. @u3n4ecKuil CMbICT MOPSAIKOBOIO HOMEpA JIEMEHTA,
HOMepOB nepnoz[a nu prHHBI. BaKOHOMepHOCTI/I NU3MCHCHUS CBOﬁCTB 3JIEMCHTOB U UX COC,Z[I/IHGHI/Iﬁ B Hepno;[ax nu rpynnax B CBCTC Hpe,Z[CTaBJIeHI/Iﬁ 0
CTpOCHI/II/I aTOMOB 3JICMCHTOB.

3H3.‘I€HI/IC HepI/IOI[I/I‘IeCKOFO 3aKOHa. BI/II[BI XUMHUYCCKUX CBHBCﬁ N THUIIBI KpI/ICTaJIJII/I‘-IGCKI/IX peI_HeTOK. B3aI/IMOCB$I3B CTpOGHI/ISI n CBOﬁCTB BCIICCTB.

Krnaccudukanns XuMHUeCKUX peaklyii [0 pa3IuYHbIM MpU3HAKaM (YUCIIO U COCTaB pEearupyrolux 1 00pa3yoIXcs BEIECTB; HAIUINE



rpaHulbl pazaena (as; TeroBoil 3¢ (deKT; M3MEeHEeHUEe CTENeHEeW OKUCIICHHS aTOMOB; HCIIOJIb30BAHME KaTallM3aTopa; HamlpaBlieHUE MPOTEKAHUS).
CKOpOCTh XMMHUYECKHX peakiuii U (akTtopbl, Biusoomue Ha Hee. OOpaTUMOCTh XMMHUYECKHX PEAKIUi U CIOCOOBI CMEIIEHUS XUMHUYECKOTO
paBHOBECHS.

[IpocTeie U ci0XHBIE BeliecTBa. MeTauibl 1 HeMeTasulbl. ['eHeTndyeckue psiabpl MeTauia, HeMeTaia U IepexoHoro Meramia. OKCUIBIM THIPOKCH/IBI
(ocHOBaHMS, KHUCIOTHL, aM(OTEpHbIE TUIAPOKCUIBI), comu. WX cocrtaB, knaccudukanus u O0OIMEe XHMHYECKHE CBOWCTBA B CBETE€ TEOPUH
AIEKTPOJIUTUYECKON JUCCOLIMAIIIH.

JIMYHOCTHBIE Pe3yJIbTATHI 00yUeHUs

VYyamuiicss JoJKeH: 3HaTh M MOHUMAaTh: OCHOBHBIE MCTOPUYECKHE COOBITHS, CBA3aHHBIE C PA3BUTHEM XHMMHUU U OOIIECTBA; JAOCTHXKEHUS B 00JIACTH
XUMUU U KYJIbTYpHBIE TpaJuluH (B 4aCTHOCTH, HAyYHBIE TPaIWIMH) CBOCH CTpaHbl; OOLIEMHUPOBBIE JOCTHKEHHMS B O0JACTH XMMHHU; OCHOBHBIC
MIPUHIIMITHI ¥ IPaBUJIa OTHOIICHHSI K MIPUPOJIE; OCHOBBI 3I0POBOTO 00pa3a )KU3HU U 3J0POBheCOEPETAIONINX TEXHOIOTHIA;

MpaBuJIa MOBEJCHUS B YPE3BbIUAHBIX CUTYalLlUAX, CBI3aHHBIX C BO3JCHCTBHEM pa3IMYHBIX BEIIECTB; OCHOBHBIE MpaBa U 0053aHHOCTU rpaskJaHUHA (B
TOM UHUCJI€ Y4allerocs), CBI3aHHbIE C IMYHOCTHBIM, MPO(ECCHOHABHBIM U dKU3HEHHBIM CaMOOIIpe/IeTICHUEM;

COILIMAJIbHYIO 3HAYMMOCTb U COZIepKaHue Mpodeccuii, CBA3aHHBIX ¢ XUMUEH;

HCIBITBIBATH:YYBCTBO I'OPJAOCTH 34 pOCCHﬁCKyIO XUMHUYCCKYIO HAYKY U YBAXXCHUC K UCTOPUHU €€ PA3SBUTHSA, YBAXKCHHUC U IPUHATHC ,Z[OCTI/I)KCHI/II\/'I XUMHUHN
B MHpe; JI000Bb K MPUPOJE; YBAXKEHHE K OKPYXKAOIMUM (y4JalluMCs, YYUTENSM, POIUTENSIM U JIp.) — YMEThb CIyllaThb W CIbIIIATh MapTHepa,
MpU3HABaTh IMPABO KaXJOTO Ha COOCTBEHHOE MHEHME, MPUHUMATh PEHICHHS C YYeTOM IO3MLIMNA BCEX YYAaCTHUKOB; UYBCTBO IPEKPACHOTO H
9CTCTUYCCKUX YYBCTB Ha OCHOBC 3HAKOMCTBa C MUPOM BCHICCTB U UX npeBpameHHﬁ; CaMOYBaXXCHUC U SMOIIUOHAJIBHO-TIOJIOXKUTCIIbHOC OTHOIICHUEC K
ceOe;

MIPU3HABATH:[IEHHOCTH 3/IOPOBBS (CBOETO U APYTUX JFOJIEH ); HEOOXOAUMOCTh CAMOBBIPAKECHISI, CAMOPEaTH3aIiH, COIUAIBHOTO TIPU3HAHMS,
OCO3HABaTh:'OTOBHOCTH (MJIM HETOTOBHOCTH) K CAMOCTOSATEIbHBIM MOCTYIKAM M AEMCTBUSIM, OTBETCTBEHHOCTh 32 UX PE3YJIbTaThl; TOTOBHOCThH (MM

HGFOTOBHOCTI)) OTKPBITO BbIpaXXaThb U OTCTaWBATh CBOIO IMMO3HMIHIO U KPUTUYHO OTHOCHUTBHCA K CBOUM ITOCTYIIKAM;



MPOSIBIISITH:9KOJIOTHYECKOE CO3HAHHE; T00POXKEIaTeIbHOCTh, JOBEPHE W BHUMATEIBHOCTH K JIIOJSM, TOTOBHOCTh K COTPYAHHUYECTBY MU IpYyxKOe,
OKa3aHMIO TOMOIIM TEM, KTO B HEH HyXIaeTcs; OOOOIIEeHHBbIH, yCTOWYHMBBIA W W30MpaTeNbHBIA MO3HABATENbHBIM HMHTEpEC, WHULIUATHBY W
JTH0003HATENILHOCTh B U3YyYEHUHU MUpa BELIECTB U peaKIil; LeleyCTpeMICHHOCTh U HACTOMUUBOCTD B IOCTUKEHUU 11€JIeH, TOTOBHOCTb K IIPEOI0JICHHIO
TpYAHOCTEN; yOEXKI€HHOCTh B BO3MOXKHOCTH TIO3HAHUS IPUPOABI, HEOOXOAMMOCTH Pa3yMHOI'0 MCIIOJIb30BaHMs TOCTUKEHUH HAYKU U TEXHOJIOTUH AT
pa3BUTHS OOIIECTBA;

YMETbYCTAaHABJIMBATh CBSI3b MEXIYy LENbI0 M3YyYEHUS XUMUU U TEM, Uil YEro OHA OCYIIECTBIAETCS (MOTHUBAMH); BBIIOJHATH KOPPUTHPYIOLIYIO
CaMOOLIEHKY, 3aKJIIOYAIOLIYIOCSd B KOHTPOJIE 3a MPOLECCOM M3YyYeHHs XMMUU U BHECEHHH HEOOXOAMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX 3TanaM U
croco0aM M3y4eHMs Kypca XMMUU; BBIMOJIHATh PETPOCHEKTUBHYIO CAMOOLIEHKY, 3aKJIIOUYAIOIIYIOCS B OL[EHKE IIpollecca U pe3ysIbTaTa U3ydeHus Kypca
XUMHUHU OCHOBHOM ILIKOJIBL, TOABEACHUU UTOTOB HA OCHOBE COOTHECEHUS LIEJIEU U pe3yJIbTaTOB;

CTPOUTH JKU3HEHHBIE U MPO(ECCHOHANbHBIE TUIAHBI C YU€TOM KOHKPETHBIX COLUAIbHO-UCTOPUUYECKHUX, MOJUTHUYECKUX U SKOHOMHUYECKUX YCIOBHIA;
0CO3HaBaTh COOCTBEHHbIE IEHHOCTH U COOTBETCTBHE UX

IIPUHUMAEMBIM B )KM3HU PELICHMSM; BECTU JQHAJIOr Ha OCHOBE PABHOIPABHBIX OTHOIICHHUN M B3aMMHOIO YBA)KEHUS; BBIIEISATh HPABCTBEHHBINA aCIIEKT
MOBEJCHHUSI M COOTHOCUTH TMOCTYIKHU (CBOM M APYTHX JIIOJCH) U COOBITHS C MPUHSATBIMU 3THUYECKUMH HOPMaMHM; B IMpeIesiaX CBOUX BO3MOXKHOCTEH

MPOTHBOJICHCTBOBATD ACUCTBUSAM U BIMSHUSAM, PEICTABIISIONIIM YTPO3Y JKU3HH, 30POBBIO M 0€30MMaCHOCTH JIMYHOCTH M 0OIIeCTBa.



IloypouHoe muIaHUpPOBaHHUE

No | Tema u Tun ypoka Hara DJIeMEHTBbI CO/IePKAHUS Ils1anupyemMbie pe3yJabTaThl
1/ IIpenmerHbie MetanpeamerHbie Y'Y J{ JIndHoCTHBI
. e YY1
BBe;[eHne. Oﬁmaﬂ XapaKTEePUCTHKA XUMHYECCKHUX JICMCHTOB U XUMHYCCKHUX pealcmm. Hepnounqecxnﬁ 3aKOH U IMepUuoAUIECKas CUCTEMA
xumuueckux 3jeMeHToB JI.M.Menaeneena. (104.)
1. | XapakTepucTukaxum Beoanbiii unerpykrax no OT u Thb. Hayuamca: XxapakTepu3oBaThb PeryasiTuBHbIE:CTaBAT y4eOHBIC dopmupyroT
HYECKOrO deMeHTAa XapakTepucTHKa XUMUIECKOTO XUMHWYECKHE DIIEMEHTHI 1-3 —T0 3aJ1a4d Ha OCHOBE COOTHECEHHUS TOTO, OTBETCTBEHHOE
dmeMenTa 1o noozxenusio B [ICXI neprona 1o ux nojoxkerno [ICXD | 9To yke U3BECTHO U YCBOEHO OTHOIIIEHHUE K
Ha OCHOBAaHHUU €T0 J.N. Mengeneena. 2
.. Mengeneesa. y4alumcsi, 1 TOT0, 4To emé YUEHHIO
IIOJIOKCHUA B HAeMOHCTpaIWA: MOACIH ATOMOB Ionyuam 603moACHOCHD HEU3BECTHO
[lepuonnueckon DNIEMEHTOB 1-3 —ro nepnoos Hayuumucs: onucbiBaTh u3yyeHHsle | Ilo3HaBaTebHBIE:CAMOCTOSITEIHLHO
cUCTeMe O00BEKTHI KAK CHCTEMBI, IPHUMCHSS BBLJICIIAIOT ¥ (POPMYIUPYIOT
. 1. Menneneesa JIOTUKY CUCTEMHOTO aHaJIn3a T03HABATENbHYIO LIETh
KoMMyHHKaTHBHBIE: QOPMYITHPYIOT
COOCTBEHHOE MHCHHE H MTO3HIIHIO,
3a/1al0T BOIPOCHI, CTOST IIOHSTHBIC JJIS
TapTHepa MOHATHS
2. | CBOMCTBa OKCHJIOB, XuMHUECKUE CBOWCTBA OKCHJIOB, Hayuamcs: na3piBaTh 001IMe PeryisiTUBHBIE:CTaBAT YUCOHYIO IIposBsitoT
KHCJIOT, OCHOBAHHH 1 OCHOBAHHH , KHCIIOT, COJICH B CBETE XUMHUYECKHE CBOMCTBA KUCJIOTHBIX, 3aj1a4y, ONpeaestoT YCTONYMBBIH
o Teopuu JICKTPOIUTUICCKOU OCHOBHBIX OKCHJOB, KHCJIOT, TTOCTIEIOBATEIBHOCTD IPOMEKYTOUHBIX | y4eOHO —
coJicn B CBETE TCOP ?H AUCCOLMALIMYN M OKUCJICHUS- OCHOBaHHUH U COJIEH C MO3UIUHA 1eseil ¢ yueroM KOHKPETHOTO O3HABATEJIbHBI
SJICKTPOJIMTUICCKOU BOCTaHOBJICHHA TD]I; NpUBOUTE IPUMEPHI Ppe3yJIbTaTa, COCTaBISIOT [UIaH 1 il uHTEpEC K
JUCCcOLMalnuu u PeaKIHii, TOATBEPKIAFOIIUX JITOPUTM JAEUCTBUN HOBBIM
OKUCJIEHUSI- XUMHUYECKHE CBONCTBA: OKCUJIOB, Ilo3naBare/ibHbBIE: criocobam
BOCCTAHORJICHHSI KHUCJIOT, OCHOBaHUH, COJIeil; CaMOCTOSITEJILHO BBIJEISIIOT peuieHus 3aaa4
OIPENICNIATh BEIIECTBO — OKUCIUTEh | (DOPMYITHPYIOT MO3HABATEIHEHYIO LIEIb,
¥ BEIIECTBO —BOCCTAHOBHTEIND B HCTIOJB3YS OOIINE IIPUEMBI PEIICHS
OBP; 3amaq
Tlonyuam 6o3moocnocmeo KomMyHuKaTHBHbBIE:
HAy4umuvCs. IPOTHOZUPOBATH KonTtpons u onenka
CIOCOOHOCTH BEMIECTBA MPOSIBIIATH JeicTBUIIapTHEpa
OKHUCJIMTEIbHBIE WIH
BOCCTAaHOBUTEJIbHBIE CBOMCTBA C
Y4ETOM CTETIeHe! OKUCIIECHUS
9JIEMEHTOB, BXOJSIUX B €T0 COCTaB
3. | AMdoTepHBIE OKCHIBI IMoHsATHE 0 HEPEXOJAHBIX JIICMECHTAX. Hayuamcsa: xapaktepu3oBatb PerynsituBHbIe: IIposBisitoT
Amdoreprocts. ['eHeTHUECKNH pslt XUMHYECKHE CBOWCTBA aM(POTepHBIX | [IpHHUMAIOT U COXPAHSIOT YU4eOHYIO JIOOpOIKEIaTeINh

Y TUJPOKCHIBI




NEPEXOAHOTOIJICMCHTA.

OKCHUIOB U TUAPOKCHUIOB;

3aavy, YHYUTbIBAIOT BbIJACJICHHBIC

HOCTbH,0T3bIBUHB

JIa6.ombiT: 1.ITonyuenne runpokcuna HCIOJIb30BaTh NIPU XapaKTEPUCTHKE | YUYUTENIEM OPUEHTHUPHI ACHCTBUS B OCTb, KaK
LMHKa ¥ MCCIIEJOBAHUE €TO CBOKCTB BEILIECTB MIOHATHE «aM(pOTEPHOCTEY», | HOBOM y4eOHOM Marepuale B NOHMMAaHHEC
NPOBOJUTDH ONBITHI, COTPYIHUYECTBE C YUUTEIEM YyBCTB
MOATBEPKAAIONINE XUMUIECKUE Ilo3HaBaTenbHBIE: JPYTUXIIIOAEH 1
cBO#CTBa aM(OTEPHBIX OKCHUIIOB H CraBaT 1 GopMyIHPYIOT IpodIeMy coTepeXuBaHNe
TUAPOKCUOB; YpOKa, CaMOCTOSITEJIEHO CO3/IA0T UM
Tlonyuam eo3mooxcnocmeo ITOPUTM AEATEIbHOCTH IPU PELLICHUN
HAY4umucs: 0CO3HABATh 3HAUEHHE TpoOIEMBI
TEOPETUYECKUX 3HAHUN IS KoMMyHHMKATHBHbIE:
MIPAKTUYECKOHN EATENTbHOCTH [IposBASIOT aKTUBHOCTH BO
YyeloBeKa B3aUMOJICHCTBUY [Tl PELLICHUS
TO3HABATEIbHBIX U
KOMMYHUKATUBHBIX 3a71a4(3a/1al0T
BOTIPOCHI, (GOPMYJIUPYIOT CBOH
3aTpyAHEHUs, IpeylaraloT IOMOIIb B
COTPYAHUYECTBE)

4. | lepuomuueckuii Crpykrypa IICXD .. Menneneesa. Hayuamcsa: onuceiBaTh 1 PeryasiTuBHbIE: Onpenensior
3aK0H U Crpoenne aroma. PU3NIECKUH CMBICT XapaKTepu30BaTh TAOIHIHYIO IInanupyloT cBOU NEMCTBUS B CBOIO JINYHYIO
I HOPAIKOBOrO HOMEpA, HoMepa NepuoAa, | gopmy IICXD .M. Menaeneesa; COOTBETCTBUU C ITOCTABJICHHON MO3ULUIO,

cpuoanteckas HOMEpA I'PYIIILI XUMUYICCKOI0 SJICMEHTA | nenaTh YMO3AKIIOUEHHUS O XapaKTepe | 3ajadyeil U YCIOBUSIMH €€ peanu3aiiuu aJIEeKBaTHYIO
cucremMa B IICXD JIL.N. Menneneesa. HIpU4uHbl | y3venenns cBOHCTB XUMHYECKIX nuddepermpo
J. . MeHnneneena B MSMEHCHUS CBOHCTB XUMUYCCKUX SIIEMEHTOB C yBeJlIndeHHeM 3apsiioB | Ilo3HaBaTeIbHBIE:CTABAT BAHHYIO
CBETE YUEeHHUs O xxf)izgzﬂrg;r‘l’:f“;ZHB?;)‘j ATOMHBIX €. U (pOPMYIMPYIOT LieJIH 1 POGIEeMbI CaMOOLCHKY
CTPOCHHH aToMa noxrpymmax [CX III/I Merieneena, Tonyuam 803modicHocme YPOKa; 0CO3HAHHO Y IPOU3BONLHO CBOI/IX6 yCIIEXOB
JleMoHCTpAILHS: pasTiHbie hopMb HAYUUMbCS: TPUMEHSTH 3HAHHS O CTPOST B YCTHOW M MUCbMEHHOW opme | B yuebde
TabJIUL IEPUOTUYECKON CUCTEMBI. 3aKOHOMEPHOCTSIX MEPUOIUUECKOM
JIa6.onbIT: 2.MozenupoBaHue CHUCTEMBI XUMHUYECKHUX DJIEMEHTOB KomMyHHKATHBHBIE: N
noctpoenns [leproandeckoit cuctemsl | Juist OOBSICHEHUS M MIPEIBUACHUS Brajenne MOHOJIOTHIHECKOM 1
A.U. Menzeneesa CBOJCTB KOHKPETHBIX BELIECTB ZMANOTHIeCKOH GopMamu petn

5. | Xumuueckas XuMHUUecKas OpraHu3aius *KUBou 1 Hayuamca: xapakTepu3oBaTh PeryasiTuBHbIE:pabOTaTh 110 TUIAHY, dopmupoBaHue

OpTaHM3ALHS KHBOH HEKHUBOU MIPUPO/IBI. XHMquCIfm"I XUMHUYECKHUH COCTAB KUBOU i(neTKI/I; HCIIONIB3YS CTIEITUABHO MOJOOPAHHBIE | OTBETCTBEHHOTO
. COCTaB s1ipa, MAHTUHU U 36MHOM KOpPBI. | COCTaB siApa, MAaHTUU 3€MHOM KOpBI; | CpeAcTBa. Y MEHHE OLEHUTh CTEIIEHb OTHOILIEHHUS K
1 HEKUBOH TIPHPOJILL XUMUYECKHUE DJIEMEHTBI B KJIETKAX Tlonyuam eo3mooxcnocmeo ycrexa WIM Heyclexa CBOeH YUYEHHIO

KHUBBIX OPraHu3MOB. Makpo- u
MHUKPO3JIEMEHTHI.
JemoHcTpanusi:Monens CTpoeHus
3€MHOTO I1apa B IONEPEeYHOM
paspese

Haydyumoscs.: O0OBICHATH MUDP C TOYKH
3pCHUA XUMUHN

JACATCIBHOCTH
HO3H2B3TCJII)HI)Ie:aHaJ’II/I?)I/IpOBaTI),
CpaBHHMBATh U 0606HIaTL N3Yy4YCHHBIC
IIOHATHS. CTpOI/ITL JIOTUYCCKOC
pacCcyKaACHNEC, BKIIOYas YCTAaHOBJICHUC
NPUINHHO — CJICACTBCHHBIX CBSI3CH.




[pencTisaTs nHGOPMALHNIO B BULE
pHUCYHKA

KoMMyHHKaTHBHBIE:

OtcranBaTh CBOIO TOUKY 3PEHUS,
MIPUBOJUTH APTyMEHTHI, TOITBEPXKAAS
ux GakTamMu

K_]'IaCCI/I(bHKa]_[I/Iﬂ O6o01TIeHre CBEICHUH 0 XUMHYECKUX | Hayuamcs: ycTaHaBIMBAThH PerynsiTuBHbIE: Onpenenstor
XMMHYECKUX PeaKIiii peaKmusx. Knaccmbuvxaum TIPHHAUIEKHOCT XUMHIECKOH BriaBuraroT Bepcun penieHus 3 BHYTPEHHIOIO
XAMHWYECKHUX PEAKIMH M0 PA3TUYHBIM | PEaKIiH K OTPeNeIEHHOMY THIY IO | TPOOIIEMBI, 0CO3HABATH KOHEYHBIH TTO3UIIHIO
[0 pas/IMIHBIM OCHOBAHHSAM: OTHOMY U3 KIIaCCU()UKAITHOHHBIX pe3ynbTaT oOygaromuxcs
OCHOBaHUAM COCTaBy U YHMCJy PEarupyoux 1 NpU3HAKOB: 1) MO YMCITy M COCTaBY Ha ypPOBHE
00pazyoumxcs BEIECTB, TEMJIOBOMY | MCXOJHBIX BEIIECTB M NPOIYKTOB Ilo3HaBaTenbHBIE: MTOJIOKUTETHHOT
addexry, peakiyn (peakiu COeTUHCHUS, Bri0uparoT OCHOBaHUS U KPUTCPUH JUIS | O OTHOIICHHS K
HATPABJICHUIO, H3MCHCHUIO CTENICHEH | pa3oXkKEHUs, 3aMEIICHUS 1 00MeHa); | KIacCU(pUKAIUU 00pa3oBaTeIbHO
OKHCJICHUS 2JIEMEHTOB, 00pa3yIoLIUX 2) 1O BBIJICNICHUIO HIIH [IpeoOpazoBbIBaTH HHPOPMALHIO U3 My mIporeccy,
pearupyromnue BemecTna, dase, TIOTJIOIIEHUIO TEIUIOTHI (PEaKInu OITHOTO BHU/Ia B IPYTOif M BEIOMPATH sl | TOHUMAIOT
HCTIOJIb30BaHUIO KaTalln3aTopa. 9K30TEPMUYECKHE U ce0s ynoonyro Gopmy pukcammm HEO0OXO0IUMOCTh
Jlad. onbITHI: SHIOTEPMHUUECKHE); TpeacTaBIeHUS HHPOPMAITUH YUCHHUS
3. 3amMmelenne Keae30M MEIN B 3) o M3MEHEHHIO CTETIeHEH
pactBope cynbdara meau (II) OKHUCJICHHUS XMMUUYECKUX 3JIEMEHTOB | KOMMyHHUKATHBHbIE:
(peakiiu OKUCTUTETHHO- OTtcTamuBaTh CBOIO TOUKY 3pEHUS,
BOCCTAHOBHUTECIIHBIC); MPUBOANUTH apTYMCHTBI, IOJTBEPIKIAs
4) o obpaTUMoCTH Ipolecca nx ¢axramu. Pa3nmuuaTs B ycTHOH peun
(peakuu oOpaTuMBbIC U MHEHHE, JI0Ka3aTeIbCTBA, THITOTE3EI,
HeoOpaTuMmebIe); TEOpUH
THonyuam eo3modrcHocme
HAYYUbCS: COCTABIIATh
MOJICKYJISIPHBIE U TIOJTHBIC HOHHBIE
YpaBHEHHS IO COKPAIICHHBIM
MOHHBIM YPaBHCHHSIM.
[TonsiTue o ckopocTu [TonsATHE O CKOPOCTH XUMUIECKOI Hayuamca: HazpBaTh (akToOpHI, PeryassTuBHbIE: [IposiBrsiroT
XHMHYECKO peaknyn. PakTOPHI, BIUIIOMINE HA BIHSIOIINE HA CKOPOCTh CamocTosTenbHO 00HAPYKUBAIOT U YCTOMYUBBIN
CKOPOCTh XUMHUYIECKUX PEaKIIHH. XUMHUYECKOUPEAKITUU U OOBSICHATD hopmymHupyIOT IpobIeMy. y4eOHO —
peakinn JemMoncTpanmun: WX BIUSHHC Ha CKOPOCTh MTO3HABATCIILHEI
3aBUCHMOCTb CKOPOCTH XUMHYECKOH pEaKIii;, Ha3bIBaTh Ilo3HaBaTenbHBIE: 1 UHTEpEC K

XUMHUYECKON peakIu OT MPUPOIbI
pearupyooumx BeIecTB.
3aBUCUMOCTb CKOPOCTH XUMUYECKOM
peakUuu OT KOHLIEHTPAUU
pearnpyronix BEmecTB.

(I)aKTopI)I, BJIMAKOINUEC HAa CMCIICHUC
XUMHUYECKOI'0 paBHOBECHA.

THonyuam eo3modicHocme
Hay4umuvCs. IPOTHOZUPOBATh

BBIABISIOT IPUYUHBL U CENICTBUS
siBlieHUH. CTPOSIT JIOTHYECKUE
paccyxIeHusl, yCTaHaBJIUBAIOT
TIPUYKUHHO — CJIEICTBEHHBIE CBS3HU

HOBBIM OOILIUM
criocobam
penieHus 3amaq




3aBHCHUMOCTh CKOPOCTH XUMHUYECKOM
PEaKIyu OT TUIOIIAIH
COMPHUKOCHOBEHUS PEarupyromx
BEIIECTB («KHITAMIUHN CIIOM»).
3aBHCHMOCTH CKOPOCTH XHMHUYIECKOI
peaxunu oT

TeMIepaTypbl pearupyromunx
BEIIIECTB.

JIa6. OnbIThI:

4. 3aBHUCUMOCTb CKOPOCTH
XUMHUYICCKOHN pEaKIiu OT

MIPUPOIBI PEAaTUPYIOIINX BEIICCTB Ha
MpUMEpPEe B3aUMOJICHCTBUU KUCIIOT C
MeTaiamMu. 5. 3aBUCUMOCTD
CKOPOCTH XUMHUUYECKOH PEaKIuu OT
KOHIICHTPAIIUHN Pearupyromnx
BEIIIECTB Ha pUMepe
B3aUMOJEHCTBUS LIMHKA C COJISIHON
KHUCJIOTOM pa3IuYHON KOHIICHTPALIWH.
6. 3aBUCUMOCTBH CKOPOCTH
XHUMHUYECKOHN peakIiy OT TUIOIIAIN
COTMPHUKOCHOBEHUS PEarupyromx
BEIECTB.

7.MoaenmupoBaHHe KKHUIISAIICTO CIOS.
8. 3aBUCUMOCTb CKOPOCTU
XHUMHUYCCKON PEaKIiu OT
TeMIepaTyphbl pearupyronnx BEIecTB
Ha TIpIMEepe B3aMMOJIEHCTBHA OKCHIA
memu(Il) ¢ pactBopom cepHO#
KHCJIOTHI Pa3IMIHON TEeMITEPaTyphI

pe3yIbTaThl BO3JCHCTBUS
pa3au4yHBIX (PAKTOPOB HA H3MCHCHUE
CKOPOCTH XUMHUYCCKOH PEaKIIUY;
MIPOTHO3UPOBATDH PE3YIBTATHI
BO3ACUCTBHS Pa3INIHBIX (PaKTOPOB
Ha CMEIICHNE XUMHYECKOT0
paBHOBECHS

KoMMyHHKaTHBHEIE:

YYHUTBIBAIOT pa3HbIC MHCHHS U
CTpEMSTCS K KOOPAUHAIIMY Pa3ITHIHBIX
TO3UINH B COTPYAHUYECTRBE,
hopMymHpYyIOT COOCTBEHHOE MHEHHE U
TTO3UIIHIO

Karanuzatopsl

Karanuzatops! 1 karanus.
WHruGuropsl. AHTHOKCHAAHTEI.
JemMoHcTpanuu:

I'oMoreHHBIH U reTeporeHHbIN
Katanu3bl. DepMEHTATUBHBIIM
Katanus. lHrubupoBanue.
Jla6.onbITHI:

9. Paznoxenue

MEPOKCHIAa BOAOPOA C IOMOIIBIO

Hayuamcs: ncnonbs30BaTh IpH
XapaKTePUCTUKE MPEBPaICHUI
BEILECTB MOHATHUS «KATAIU3aTOPY,
«UHTHOUTOPY, KAHTUOKCHIAHTEI,
MPOBOJUTH HECTIOKHBIE XUMUYECKHE
OIIBITHI U HAOIIONEHUS 3a
H3MEHEHHSIMHU CBOMCTB CBOMCTB
BEIIECTB B TIpOIleCcCe MPEBPaICHUH,
cobmozaate npaswia Th u OT.

PeryﬂﬂTﬂBHLIe:

V4YuTBIBAIOT MpaBUJIO B IJIaHUPOBAHUUN
1 KOHTPOJIC crocoba peuicHus,
OCYHICCTBJIAIOT IOIIArOBBIM KOHTPOJIb

Ilo3HaBaTeJILHBIE:

CaMOCTOSTENBHO CO3JAI0T AJITOPUTM
JIEATEIBHOCTHUT TP PEIICHUH MTPOOIIeM
Pa3IMYHOTO XapaKTepa

YcBoeHne
MPaBUIl
WH/IUBU]IyaTbHO
ro u
0e30IaCHOr0
[IOBEICHUS
BUC,
YTOKAIOIINX
SKA3HU U




okcuna maprania (IV) u karanassl. THonyuam eo3modicHocme KoMMyHHKaTHBHBIE: 310POBBIO
10. O6HapyxeHue KaTajasbl B Hayyumscs: TpaMOTHO oOpaiatbess | JloroBapuBaroTcst 0 COBMECTHOH nmroaei
HEKOTOPBIX MHUIICBBIX IPOIYKTAX. C BCICCTBAMU B ITOBCEIHECBHOU JESITEIBHOCTH, IIPUXOJIAT K 00IIEMY
11. MarubupoBanue B3aUMOACHCTBHS | JKU3HH pEIIeHNI0, BTOM YHCJIE U
KHCJIOT C METaJUIAaMH YPOTPOITHHOM CTOJIKHOBEHHIO HHTEPECOB
9. | O0obmIeHuE U Hayuamcs: 0606math 3HAHUS 1 PeryisaTHBHbIE:
CHCTEMaTH3aLHs TIPEICTABIIATE HX CXEM, Tabu, BHVOC}IT HE00X0ANMBIE KOPPEKTHUBEI B
. TIpe3eHTAIHNA JIEHCTBHUE TIOCIIE €TO 3aBEePIICHIS Ha
3HAHUU I10 TEMEC
OCHOBE €r0 H y4eTa XapakTepa
«Benenue» C/IENaHHBIX OITHO0K
Ilo3naBare/ibHbBIE:
Crposr peueBoe BBICKa3bIBAHUE B
YCTHOW U THChMEHHOH popme
KoMMyKaTHBHBIE:KOHTPOIUPYIOT
JICHCTBUS TApTHEpA
10. | KourpoabHas KoHTpomb npenMeTHbIX 1 Hayuamcs: npuMeHATs ONy4eHHble | PeryJIiTHBHBIE: OCYIIECTBISIOT Bripaxarot
paGoraNel MeTanpeIMETHBIX YIeOHBIX NeficTBUi | 3HaHMA M CHOPMHUPOBAHHEIC TIOIIArOBBI 1 UTOTOBBIA KOHTPOJBb MO | aJeKBaTHOE
mo Teme « Beenenwue. YMEHHUSAAIIS peIIeHUs YIeOHBIX pe3yabTaTy TTOHWMAaHHe
TI0 TeME OO0mras xapakTepUCTHKA XUMHYECKIX | 3a1a4 IMo3HaBaTenbHbIE: MIPUYHH yCIIexa
«Bsenenue» 37€MEHTOB ¥ XHMHYECKUX PEaKITHH. CTPOSAT peueBOE BHICKA3HIBAHHE B U Heycriexa
[Tepuoaudeckuii 3aK0H YCTHOW ¥ TIMICBMEHHOH (opMe yaeOHOM
[lepronmaeckas KoMMyKkaTHBHBIE: YIUTHIBAIOT JeSITeTPHOCTH
CHUCTEMa XUMHUYCCKUX DIICMCHTOB pa3HBbIC MHCHUS M CTPEMATHCS K
. Y. MengeneeBa» KOOPJIMHAIMH PA3TUYHBIX TO3ULUH B
COTPKYIHHYECTBE
Tema 1. Metauibi(184.)
11. | IHomoxxeuue [MonoxeHne METAILIOB B Hayuamcsa: xapakrepuzoBarth PeryasTuBHbIE: Onpenensitor
3IEMEHTOB-METAIOB [epuomuyeckoit cucreme METAJUTEI 110 UX MOJIOKEHHIO B [IprHUMAIOT U COXPAHSIOT YUCOHYIO CBOIO JINYHYIO
I . XUMHUYECKUX JIEMEHTOB IICX3 .. Menneneesa, 3a/1a4yy, IUIAHUPYIOT CBOU JECUCTBUS B MO3ULIUIO,
B lieproamieckon J1. . MenneneeBa. Merayuimueckast OIKCHIBATH CTPOCHHE COOTBETCTBUHM C TIOCTABJICHHOM 3a/1a4eii U | aJ[CKBATHYIO
CUCTEME KpUCTaJUTUYECKas pPeIIeTka u (u3nveckre CBONCTBA METAJUIOB, | YCIIOBHSIMH €€ peau3aliu muddepeHunpo
. . MenneneeBa u MeTalInuecKast XUMIJIecKas CBS3b. OOBACHATH 3aBHCHMOCTE CBOMCTB | Tlo3HAaBaTeJbHbIE: BAHHYIO
OCOOEHHOCTH Obume hru3ndecKne CBOUCTBA METAJUIOB OT X TIOJIOKEHUS Hcnonp3yroT 3HaKOBO — CHMBOJIHYECKHE CaMOOIIEHKY
CTPOCHHMS UX METAIIOB. 3 TICXD JI..Mennencena; cpencTaa CBOMX yCIIEXOB
CraBbl, UX CBOMCTBA M 3HAYUCHHE. THonyuam eo3modrcHocms KoMmykaTHBHbBIE: B yuebe

aToMOB. Pu3nyecKue
CBOMCTBa METAJIOB.
CrutaBbl

JdemoncTpanum:
OO6pa3Ipl CIUIaBOB

HAYYUmMbCsi: TPOrHO3UPOBATh
CBOICTBAa HEU3YUYEHHBIX
SJIEMEHTOB U UX COCIUHEHUN Ha
OCHOBE 3HaHUil 0
NEPUOINYECKOM 3aKOHE.

ApPryMEHTHPYIOT CBOIO ITO3UIHIO U
KOOPAMHUPYIOT €€ C MO3UINH apTHEPOBB
COTPYAHUYECTBE




12. | XuMuueckue Xumuueckue cBOMCTBa METAIUIOB Kak | Hayuamcsa: onuceIBaTh CBOWCTBA | PeryasiTuBHBIE: DopMUPYIOT
CBOMCTBA METAILIIOB BOCCTAHOBHTEIJICH, a TAK)KE B CBETE MX | BEIICCTB HA OCHOBE HaOmoaeHui | [TocraHOBKA yueOHOM 3a7a4u Ha OCHOBE YMEHUS
MOJIOKCHHUS B JICKTPOXUMHUECKOM 3a UX NPEBPALICHUSIMH, COOTHECEHHS TOTO, YTO U3BECTHO U HCIOJIh30BaTh3H
Py HAPSDKCHUH METAJIIOB. JEMOHCTPHPYEMBIMU YUUTEIEM, | YCBOCHO , M TOTO, YTO €IIe HEM3BECTHO aHus B OBITY
Jdemoncrpauuu: B3anmopeiictsue HccienoBaTh cBoWcTBa BelecTB | Ilo3HaBaTesibHbBIE:
METaJUIOB C HEMETaJJIaMH. B XO/I€ BBHITTOJTHEHNUS BriaBmwkenne rumnores, mX 000CHOBaHHE,
Jlad. onbIThI: 12.B3aumoneiictBue 71a00PaTOPHOTO OTIBITA, JACNATh JIOKA3aTeNbCTBO
PacTBOPOB KHCJIOT U COJIEH C BBIBOZIBI O 3aKOHOMEPHOCTSIX
MeTaJulaMu CBOMCTB METa/UIOB B eprogax 1 | KoMmykaTuBHbBIe:
rpymmax. Y4aBcTBYIOT B KOJUICKTHBHOM
THonyuam eo3modicHocme 00CyXIeHUH mpobiem, TIPOSIBIISIFOT
HAy4umsCs: NPOTHO3UPOBATh AKTUBHOCTh BO B3aUMOJICHCTBUM  JIJIs
XUMHYECKHE CBOWCTBA peuieHust KOMMYHUKATUBHBIX u
HEU3YUYCHHBIX JJICMCHTOB U UX MMO3HABATENIBHBIX 33144
COEIMHEHNI Ha OCHOBE 3HAHUU O
TIEPHOINIECKOM 3aKOHE.
13. | Meraisl B ipupo/ie. Mertamret B mpupoze. Obmme Hayuamcs: cocTaBnsith PeryasituBHble: T'opnocte 3a
O6mme crocoOBI UX MOTYUCHHUS. YpaBHEHHS PEAKIUH , JIeKAMUX B | YUUTHIBAIOT MPABIIIO B IUIAHUPOBAHUN 1 poccHiickyio
6 JIa6. onbITHI: OCHOBE ITOJTyYCHHS METAJUIOB. KOHTpoOJIe crrocoba IefHCTBHS HAyKy
CHOCOOBI HX 13. O3HaxkomiieHme ¢ pynamu xenesa | Ilonyuam 603modxcHocms IMo3naBarTe/ibHbBIE:
HOJTy4CHUA 14. OxpammuBaHue IIIaAMEHH COJIAMU HAYYUMbCA: TTPUBOIUTE Hcnonb3yoT NOMCK HEOOXO0MMMOM
IIETIOYHBIX METAJLIOB MPUMEpPHl YPaBHCHHUU peaKIuii, WH(POPMAIIUH JIJTsI BEITIOTHEHUS YIeOHBIX
JIGKAIIUX B OCHOBE 3aJlaHui C UCTIOJIh30BAHUEM YUCOHOM
MPOMBIIUICHHBIX CLIOCOOOB JUTEPATyPHI
MOTyYCHHS IyTYHA U CTAJIH. KomMmykaTuBHBIE:
YYHUTBHIBIOT Pa3HBIC MHEHHUS U CTPEMSITHCS
K KOOPAMHAIIMH PA3TUYHBIX TO3UIIHH B
COTPYAHUYECTBE
14. | Pemienne pacyeTHBIX PacuerHsle 3a1a4n 10 ypaBHCHUAM Hayuamca: pemats pacdeTHbIE PeryasiTuBHbIE: Ogmnagenne
3a/1a4 C OHATHEM XAMHWYECKHUX PEaKINi, MPOTEKAIONNX | 3a/Ja4d 1O YPaBHEHHAM OuveHHBa}OT TIPAaBHITBHOCTb BEINONHEHHS HaBBIKAMH JUIA
) C y9acTHEM METaJUIOB B UX XUMHYECKUX PeaKIliii, JIEHCTBUS HAa yPOBHE a/IeKBaTHON MIPaKTHYECKON
Maccoeas 0onA COCTMHEHUI MIPOTEKAIOIINX C YIACTHEM PETPOCTICKUBHOHN OIEHKHU JeSITeTbHOCTH
6b1X00a NPOOYKMa METAJUIOB M UX COCTMHEHU. TMo3HaBaTeabHbIE:
THonyuam eo3modrcHocme Bribupator Hanbosee 3¢ GeKTuBHbBIE
Hayyumscs: pemarb CHOCOOBI PELICHUS 33124, KOHTPOJIUPYIOT
OJTUMITHAIHEIC 33]1a4H. ¥ OLICHUBAIOT MPOIIECCUU PE3YIBTAT
JIESITETbHOCTH
KomMmykaTuBHBIE:
KonTponupyrot geiicTBus mapTHepa
15. | TlousiTrie 0 KOPPO3HUHU Koppo3us MeTamioB u criocoosl Hayuamcsa: ucnonb3oBats 1npu PeryasTuBHbIE: YMmenue




METaJIJIOB 00OpBObI ¢ HeW XapaKTEPUCTHKE METAJUIOB M UX | Pa3nmyaroT crioco0 u pe3ysbTar ICHCTBHS | WHTETPUPOBATH
COCIMHCHU MOHATHS «koppo3us | Ilo3HaBaTeabHbIE: MOJTyYeHHBIE
METAJUIOBY, «XUMHUYECKAS Bnaseror o0muM nprueMoM pericHus 3HaHUS B
KOPpO3Hs», 3amaq TIPAKTHYECKIX
«QJEKTPOXIMHIECKAS KomMykaTuBHBIE: YCIIOBHAX
KOPPO3HsI», HAXOIUTh CIIOCOOBI JloroBapuBaroTcs 0 COBMECTHOM
3aIIUTHl METAJUIOB OT KOPPO3UH. | AEATEIBHOCTM, MPUXOIAT K 00meMy
Tonyuam eo3modrcHocms PEIIeHHIO
Hay4umuvcs | TPAMEHSITH 3HAHUS
0 KOPpPO3HH B JKU3HU.
16. | lllenouynHble METAIIIBL: O0mas xapakTepUCTHKA METOYHBIX Hayyamuca: naBath PeryasTuBHbIE: PazButne
o61as METaJUIOB. MeTaJuIbl B IPUPOJIC. XapaKTEPUCTHUKY LIETOYHBIM [TnanupyroT cBOM AeHCTBUS B CBSI3H C OCO3HAHHOTO,
O0mmue crocoOb! UX MOTYYCHHUSI. MeTaJlIaM 10 UX HOJKEHUIO B MOCTABJICHHOM 3a/1a4eil U yCIIOBUSIMU €€ YBa)KUTEILHOTO
XapakTepucTika Cr . TIICX3 .. Menaeneena CIICHUS u
pOEHUE aTOMOB I , P
[{enouHble METAITBI — MPOCTHIE Hcciae10BaTh Ilo3HaBaTenbHBIE: JoOpoXkenaTensb
BeIIleCcTBa CBOMCTBAIIEIIOYHBIX METAIIOB — | CTaBAT U GOPMYNHPYIOT HETH U HOTO
KaK ITPOCTHIX BEIIECTB. poOIeMBI ypoKa OTHOIICHHUS K
THonyuam eo3modrcHocme KomMmykaTuBHBIE: Jpyromy
HAy4umuvcs: TPAMOTHO AJICKBaTHO HCIIOTB3YIOT PEUCBBIC yenoBeky. Ero
oOpaimiarhscs ¢ BEMEeCTBaMHU B cpenctBa 1ist 3G(HEKTUBHOTO PEIISHUS MHEHHUIO,
TTOBCETHEBHOM JKU3HU. KOMMYHHUKATHBHBIX 33724 CIIOCOOHOCTH
BECTH JUAJIOT C
JIPYTUMU
JIFOIEMU
17. | Coenunenus Baxueiiiue coenuHeHus WEIOUHbIX | Hayuamcsa: XapakTepu3oBaTth PerynsituBHbIe:
IEJIOYHBIX METAJJIOB METaJUIOB — OKCHIbI, TUAPOKCHIIBI M | (DM3MUYCCKUEC U XUMHUYCCKUC YYHUTBIBAIOT PABUIIO B IUTAHUPOBAHUH U
COJH (XJIOPHIIBI, KapOOHATEHI, CBOWCTBA OKCUJIOB U KOHTpOJIE crioco0a pereHus
Ccynb(aThl, HUTPATHI), UX CBOWCTBA U THIPOKCUAOB IIEIOYHBIX Ilo3HaBaTenbHBIE:
MIPUMEHECHNE B HAPOJHOM XO3SIICTBE. | METAJJIOB, COCTABIISATh Hcnonp3yroT HONCK HE0OX0 MOt
Kanwifaeie ynoOpeHus. XIUMHWYECKHE yPaBHEHUS, “HGOPMAIHH TS BEITIOTHEHUS YIeOHBIX
JdeMoHcTpauun: XapaKTepU3YIOIINE CBOMCTBA 3a/laHuH C UCTIOJIH30BAHNEM YIEOHOI
OO0pas3IIb! METOYHBIX 1 IIeJTIOYHBIX METAJUIOB, PEIIaTh JUTPATyPHI
IIETIOYHO3EMENBHBIX METAIIIOB. «ILETIOYKN» NIPEBPALLEHUI. KomMykaTuBHBIE:
B3aumMopelicTBue HaTpHsl, TUTUSA C THonyuam eo3modicHocme Y4UTBIBaIOT pa3Hble MHEHUS U CTPEMSATCS
BOM0I1. B3aumoneiicTBue Hatpus ¢ HAy4umuCs: COCTaBIATh K KOOPAWHAIIMH PA3TUYHBIX TO3UIIHHA B
KHCJIOPOAOM «UEMOYKM) MPEeBpalCHUH. COTPYAHUYECTBE
18. | Illenouno3eMeabHbIE OO01mmas XapakTepuCTHKA JIEMEHTOB Hayyamuca: naBathb PeryasTuBHbIe: PasButne
METaJIbl: 00mmas rnaBHOU noarpynmsl I1 rpymmer. XapaKTCPUCTHKY [TnaHupyroT cBOM AeCcTBUSA B CBSI3H C OCO3HAHHOTO,
CtpoeHne aTOMOB. LIEI0YHO3EMENBHBIM MeTajlaM MOCTABJICHHOM 3a/1a4eil U yCIIOBUSIMU €€ YBa)KUTEILHOTO
XapaKTEePUCTUKA
[[leno4Ho3eMeNbHBIE 1o ux nomxexuto B [ICXO peuieHus u




METAJIJIbl — MPOCTHIE BEIIECTBA. J..Meunneneena, Ilo3naBare/ibHbBIE: JIOOpOKEIaTeINh
XapaKTepU30BaTh COCTaB aTOMOB, | CTaBAT u (OPMYJIHPYIOT LECTU U HOTO
HCCIe10BaTh MpoOJIEMBI YpOKa OTHOIIEHHS K
CBOWCTBAILENOYHBIX METAIOB — | KoMMykaTuBHBIe: JIpyroMmy
KaK IPOCTBIX BELLECTB. AJICKBaTHO HCIIOJB3YIOT PEUCBBIC yenoBeKky. Ero
Tlonyuam eo3moocnocmeo cpenctsa s 3)(HEKTUBHOTO PELICHUS MHEHHUIO,
HAY4Uumocs: TpPaMOTHO KOMMYHUKATUBHBIX 3aJa4 CIIOCOOHOCTH
oOpamarscs ¢ BemecTBaMi B BECTHU JAUAJIOT C
TOBCEAHEBHON KU3HU JIPYTrUMHU
19. | Coenunenus Baxwneitmme coequHeHust Hayuamcs: xapakrepu3oBatb PeryasituBHbIe: JIIOIbMU
IET0YHO3eMETbHbIX LIEJIOYHO3EMETbHBIX (u3nUecKre U XUMUYECKHE Y4YuTHIBAIOT MPABWIIO B INIAHUPOBAHUU U
METaJJIOB — OKCH/JIbl, THIPOKCHUJIBI U | CBOMCTBA OKCH/IOB U KOHTPOJIE CII0C00a pPelIcHuUs
METAILIOoB COJH (XJIOPHUIIBI, KapOOHATEHI, TUIPOKCHUIOB Ilo3naBare/ibHbBIE:
HUTpATHI, Cyiabdatel, pocdater), ux LIEJIOYHO3EMEbHBIX METAJIIOB, Hcnonp3yroT HOUCK HEOOXO0 MO
CBOMCTBA ¥ IPUMEHEHHE B HAPOJHOM | COCTaBJISITh XUMHUUECKHE WH(POPMAIIUH JIJIsI BEITIOTHEHUS YIeOHBIX
XO3s1iCcTBeE. YpaBHEHHSI, XapaKTEPU3YIOLIIE 3a/laHUH C HCTIOJIH30BAHNEM YIEOHO
JdemoncTpanum: CBOICTBA LIENOYHBIX METAJIIOB, JUTPaTyphl
BsaumoneiicTBue KajabIlHs C BOOOH. peuaTh «IETTOYKH KomMmykaTuBHbIe:
BzaumoneiicTBre Maraus c TIpeBpaIeHUH. YUUTHIBAIOT pa3Hble MHEHUS U CTPEMSITCS
KHCIJIOPOAOM. Tlonyuam eo3moocnocmo K KOOpMHAILUYU Pa3INYHbIX TO3ULUH B
JIa6. onbITHI: HAY4umbscsi: COCTABIATh COTPYAHUYECTBE
15. BzaumonelicTBie KaabLus C «UEMOYKM» MpeBpaleHHH
BogoH. 16. [Tonyuenue rugpokcuia
KaJIbLUsl U UCCIIEIOBAHUE €TO
CBOMCTB
20. | AJroMAHUN — Crtpoenue atoma, pusndeckue u Hayuamyvca: naBath PerynsituBHbIe: DopMUPYIOT
TepeXOIHBIH XMMHUUYECKHE CBOMCTBA aJIIOMUHUA KaK | XapaKTepUCTUKY altoMuHus 1o | IlnaHupyroT cBou AeHcTBUs C HHTEpeC K
MPOCTOTO BEIIECTBA eromnoynkeHnio B [ICXD TOCTaBJICHHOM 3a/1aueil U YCIOBUIMU €€ KOHKPETHOMY
aneMeHT. duznueckue
J.N.Menneneena, pelIeHus1, OLICHUBAIOT MPaBUILHOCTh XUMHUYECKOMY
1 XUMUYECKHUC XapaKTepH30BaTh COCTAB aTOMa, | BBINOJHECHHUS ICHCTBHS 3TEMEHTY

CBOMCTBA AJIIOMUHUS.

[Tonyuyenue u
IIPUMEHEHUE
AIIOMUHUSA

XapaKTepu30BaTh GUINIECKUE U
XHMHYECKHE CBOMCTBA
aTIOMHHMNS, O0BSACHATE
3aBHCHMOCTH CBOVMCTB aJIFOMUAHHS
oT ero noyoxenus B [ICXD
J.1.MenneneeBa, 00BsICHATh
TPUYHHBI XUMHYICCKON
WHEPTHOCTH ATFOMHHUSL.
Tonyuam 8o3moocHocmo

ITo3naBareabHbIE:

CaMOCTOSTENBHO BBIACIAIOT U
(hopMyIHPYIOT TO3HABATEIHHYIO LIEIb,
HCTIOJB3YIOT OOIIUE TPUEMBI PEIICHUS
3a7a4

KomMmykaTuBHBIE:

JlommycKaroT BO3MOXHOCTD Pa3JIMIHBIX
TOYEK 3PCHUS, B TOM YHCIIC HE
COBHIAJAIONINX C UX cOOCTBEeHHON. 1




HAYuUmvCs: TPaMOTHO
o0pamarkcs ¢ BEICCTBAMH B
MOBCEIHEBHOM KU3HHU

OPHUCHTHUPYIOTCA Ha MO3ULIUIO IMapTHEPA B
06HICHI/II/I u BSaHMOHCﬁCTBHH

21. | Coenuuenus CoenuHeHUs aTIOMUHUS — Hayuamca: xapakTepu3oBaTh PeryasTuBHbIe: DopMUPYIOT
ATFOMIHIS — OKCHJ U THIIPOKCH, UX aM(OTEPHBIN | (U3UIECKUE U XUMHUYECKHE Y4YHTBIBAIOT IPABUIIO B ITTAHUPOBAHUH U yYMEHHE
xapakTep. Baknelimue conun CBOMCTBA OKCHJIAa U THAPOKCHIA | KOHTPOJIE CIIOCO0a PELICHHS HMHTETPUPOBATh
OKCH/T U TUIPOKCH/I, .
. ANFOMUHUSL. AJIFOMUHHUS, COCTaBIIATh Ilo3HaBaTenbHBIE: TIOJIy4E€HHBIE
1X aM(pOTePHBIit [IpuMeHeHye aTIOMHHHS U €r0 XUMHYECKUE yPaBHEHHS, HComb3yIoT IOMCK HEOOXOMMOi 3HAHUS B
XapakTep. COEJIMHEHU . XapaKTepHU3yIollne CBOMCTBa “H(OPMAIIHH /TS BEITIOTHEHUS YIeOHBIX TIPKTAYCCKYIO
Jlad. onbITHI: AIOMUHUS, PEIIaTh «IETOYKI» | 3a/JlaHUH C HCIIOIB30BaHUEM yUueOHOH SKU3HD
17.llonyueHnue TIpeBpaILeHUH. JUTPaTypHI
TUIPOKCUA aIFOMUHUS U IHonyuam eozmooicHocmb KomMmykaTuBHBIE:
HCCIIEI0BaHUE Hay4umuvCa:COCTABIIATh KonTtponupyrot aelictBue naptHepa
€r0 CBONCTB. «UEMOYKM» MpeBpalleHHH
22. HpaKTquCKaﬂ Ocy1iecTBiIeHNE IETTOYKN Hayyamca: obpamatbes ¢ PeryasituBHbIe: PazButne
padora Nel XMUMHYECKHX 1abopaTopHBIM 000pyaoBaHHEeM | OCyIIECTBISIOT HOIIATOBBIM KOHTPOJb 0 | KOMMYHHKATHB
OcynecTeienue IpeBpaleHHH W HarpeBaTeJbHbBIMU IPHOOPAMHU | pe3ysbTary HOTO
B COOTBETCTBHH C MPaBUIIaMHU KOMIIOHEHTa B
HCIOYKH XMMHUYIECKUX TEXHUKH 0€30MacHOCTH, IMo3HaBaTeabHbIE: o0LIEeHUN U
MPEBPALLCHHI OIKCBIBATh XUMHUECKUI Brnaneror oOuIuM NprueMoM pereHus COTPYIHUYECTBE
SKCHEPUMEHT C MIOMOUIBIO A3bIKA | 3ajau co
XMMHHU, €NaTh BEIBOJBI IO KomMmykaTuBHBIE: CBEPCTHUKAMU U
pe3yabTaTaM dKCIIEPUMEHTA. Y4YHTBIBAIOT pa3HbIe MHEHHSA U CTPEMSATCS | YUHTEIAMU
THonyuam eosmodcnocms K KOOpAMHALNH PA3JIUYHBIX MO3ULUH B
HAY4UmMbCcs: 0CO3HABATh COTPYAHHUYECTBE
HEO0O0XOANMOCTH COOIIONECHUSA
npaBwiTh u OT as coxpaneHus
3I0pOBbs OKPYKAIOLIHX.
23. | Kenezo — diieMeHT Pacnonoxxenue xenesa B [ICXD.U. Hayuwamyca: naBath PeryasituBHbIe: DopMUpYyIOT
VIIIrpynmst Menneneesa n crpoeHue €ro aroma. XapaKTepUCTUKY JKeJe3a Mo [Tnanupyrot CBOH I[eﬁ(iTBPIH c HHTEpecC K
GOYHOI DusnyecKue 1 XUMUIECKUE CBONCTBA eronomkenuto B [ICXD MOCTAaBJICHHOM 3a1a4CH U YCIIOBUAMHU €€ KOHKPETHOMY
1o XEJI€3a — TIPOCTOro BCINECTBA J.M.Meunpaeneesa, pelleHns, OLEHUBAIOT IPAaBUIBLHOCTD XUMHAYECKOMY
HOATPYIIIIBL. XapaKTEPU30BATh COCTAB aTOM4, | BBINOJHEHUS JEHCTBHS DIIEMEHTY
dusznyecKue u XapaKTepu30BaTh (PU3NIECKUE U ITo3naBaTenbHbIE:
XUMHYECKHUE XMMHYECKHE CBOWCTBA JKENe3a, CaMOCTOSITENIBHO BBIICISIOT U

CBOMCTBA JKeJie3a.
Haxoxnenue B

pUpOJIE.

O0OBSACHATH 3aBHCUMOCTH CBOICTB
JKeJe3a OT €TO0 MOJIOKEHHS B
TICXD JI..Mennencena,
HCCJIEIOBATH CBOMCTBA XKelle3a B

(hopMyIHPYIOT IO3HABATEIBHYIO LIEJb,
HCTIOJIB3YIOT OOIINE TPUEMBI PEIICHHUS
3amadq

KomMykaTuBHBIE:




XO0J1€ BBIIIOJHEHUS
1ab0paTOPHOTO OTIBITA,
OIIMCHIBATH XUMHUYECKUI
JKCIIEPUMEHT.

Tonyuam 8o3moorcnocmo
HAYy4umocsi: TPaMOTHO
oOpamiarthbcs ¢ BEMeCTBaMHU B
TMOBCEIHECBHOM KU3HU

JomyckatoT BO3BMOKHOCTb Pa3IMUHbIX
TOYEK 3PEHUs, B TOM YHCIIE HE
COBHAJAIOIINX C UX coOcTBeHHON. 1
OPHEHTHUPYIOTCS Ha TTO3UIIHIO MTapTHEpa B
OOIIEHNY M B3aUMOJIEHCTBUH

24. | CoenuHeHuUs Keaesa I'enernyeckue psabl Fe’'n Fe' Hayuamcs: xapakrepu3oBatb PerynsituBHbIe: PazButne
+2,+3 ux Baxneiimme conm xene3a. 3HadeHHE | (U3HYECKUEC U XUMHYCCKHUE YuuThIBaIOT IPABWIIO B INIAHUPOBAHUU U OCO3HAHHOTO,
Kenesa CBOWCTBA OKCUJIOB U KOHTpOJIE crioco0a pereHus YBa)KUTEIILHOTO
Ka4C€CTBCHHOC o
U €T0 COEAUHEHUI 1 NPUPOAbI U THIIPOKCUIOB JKene3a, ITo3naBaTenbHBbIE: u
OIIPENICJICHUE. HapOJIHOIO XO3SHCTBA. COCTABJIATH XUMHYECKHUE M Crosb3yIoT HOUCK HEOOXO0JUMOM J00poKETaTE D
I'enernueckue pAAbL JemMoHcTpanuu. YpaBHEHHUS, XapaKTepU3yIOIKe nH(OPMAINK JUIsl BHIIIOJIHEHUST YI€OHBIX HOTO
Fe™? u Fe'. B3aumMopelicTBre METALIOB € CBOWCTBA COEIMHEHUH XKene3a, 3aJJaHu C NCIIOJIb30BAHUEM YUEOHOM OTHOIIECHHUS K
HeMeTtaiiamu. [lonydyenue MIPOBOJUTH KaUE€CTBEHHbIE JIUTPaTyphl JIpYroMy
ruapokcunos xkemnesa (1) u (II0). peakuuu, NOATBEPKAALOIINE KomMmykaTuBHBIE: yenoBeKy. Ero
JIa6. onbITHI: HaJu4ue B BOAHBIX pacTBOpax YUuThIBaIOT pa3Hble MHEHUS U CTPEMSATCS | MHEHHUIO,
18. BzaumogeiicTBHe xKene3a C KaTHOHOB JK€Je3a, peliaTh K KOOpMHALMYU Pa3InYHbIX TO3ULUH B CIOCOOHOCTH
COJISTHOM KUCJIOTOM. «IETIOYKW» MPEBPAIICHUN. COTPYIHUYECTBE BECTH JTHAJIOT C
19. Tlomy4aeHne THAPOKCUIIOB Xene3a | [lonyuam 603modicHOCHb JIpYruMHu
(IDu (1II) m n3yyeHne nx cBOMCTB. HAy4umuCs: COCTaBIATh JIOABMU
«UETIOYKW» MPEBPAILEHUH,
COCTaBJIATh MOJNEKYJISPHBIE U
MIOJIHBIE MOHHBIE YPAaBHEHUS IO
COKpAIIEHHBIM HOHHBIM
YpaBHEHHSIM
25. | IlpakTHYeckast Iomyyenue u cBOMCTBA COEAUHEHUI Hayuamcsa: obpamarbes ¢ PerynsituBHbIe: OBnagenue
padora Ne2 METaJlJIOB nabopaTopHEIM 000pyaoBaHHeM | OCYIIECTBIIAIOT MOIIATOBEIA KOHTPOJIH 110 HaBbIKaMU JJIs
¥ HarpeBaTEeIbHBIMU IPUOOPAMU | Pe3yiIbTaTy [IPaKTU4ECKON
[Tonyuenue u
B COOTBETCTBUU C MIPaBUIAMU JIESTENBHOCTH

CBOMCTBA COEIUHEHUN
MCTAJIJIOB

TEXHUKH 0€30ITaCHOCTH,
OIHUCHIBATh XUMHUYCCKHI
IKCIICPUMEHT C IIOMOIIBIO S3bIKa
XUMHH, JeJIaTh BEIBOIBI 110
pe3yibTaTaM 3KCIICPUMEHTA.
Honyuam eo3modcHocmy
Hayuumvcsi: 0CO3HaBaTh
HEOOXOUMOCTEL COOJIIOICHHS
npaBwi b u OT as coxpaHeHus

Ilo3HaBaTenbHBIE:

CrposT peueBoe BBICKa3bIBaHUE B yCTHON
¥ TUCEMEHHOHU opme
KomMmykaTuBHBIE:

Y4YUTHIBAIOT pa3Hble MHEHUS U CTPEMSITCS
K KOOPJMHAIIMHU Pa3INYHbIX TIO3UINH B
COTPYAHUYECTBE




3JI0POBbBsI OKPYKAIOIIHX.
26. | IIpakTHYecKast Permienue skcriepuMeHTaIBHBIX Hayuamcsa: obpamarscs ¢ PeryasTuBHbIe: OgnagcHue
paGora Ne3 3aJ1a4 Ha PacliO3HABAHUC U nabopaTopHbIM 000pyoBaHueM | OCYIIECTBIISIOT HOMIATOBBIA KOHTPOJIb 10 HABBIKAMU JIJIS
P MOJTyYCHHE COCAMHCHHUI METAJLIOB ¥ HarpeBaTeIIbHBIMU PUOOPaMHU | PE3yJIbTaTy MPAKTUICCKOMN
CIICHIC B COOTBETCTBUH C IPAaBUIAMHU JeSITeTPHOCTH
SKCHCPUMCHTAJIbHBIX TEXHUKH 6€30M1acHOCTH, Io3HaBaTeabHbIE:
3aJa4 Ha ONUCHIBATH XUMUYECKUI [IpoBoasT cpaBHEHNE U KIIACCH()UKAITHIO
pacro3HaBaHHe U SKCIEPUMEHT C TIOMOIIBIO S3bIKa | TI0 3aJaHHBIM KPHTEPHIM
IOJTydeHHE XHMHH, JIEJIATh BEIBOJIBI TIO KomMykaTuBHBIE:
. €3yJIbTaTaM 3KCIIEPUMEHTA.
coeune Homam s | adgormm s promam
METaJIIOB HAYYumsbCs: 0CO3HABATh P
CUTyalusax
HEOOXOAUMOCTH COOITIOICHHS
npaBun b u OT ms coxpanenus
CBOETO 3/I0POBBSI U
OKPY’KaIOMIHX.
27. | O600LIEeHE 3HAHUM Hayuamca: 0600mats 3HaHus 1 | PeryJsiTHBHBIE: Bripaxaror
o TeMe «MeTaIbiy MIPECTAaBIATh UX CXeM, Tabuul, | BHOCAT HEOOXOAMMbIC KOPPEKTHBEI B aJIeKBaTHOE
TIpe3eHTAIHHA JIEHCTBHE TIOCIIE €TO 3aBEPIICHIS Ha TTOHNMaHHe
OCHOBE €T0 U yJeTa XapakTepa CIeNaHHBIX | MPHYUH ycIiexa
OIMO0K U HEycIexa
Ilo3HaBaTe/ibHBIE: yueOHOH
CTposT peueBoe BHICKA3bIBAHUE B YCTHOU | NESATEIBHOCTH
¥ TUCEMEHHOU opme
KoMMyKaTHBHBIE:KOHTPOIUPYIOT
JICHCTBUS TapTHEpa
28. | KonrpoabHas KoHTpomp npenMeTHbIX 1 Hayuamca: npumeHsTh PeryasTuBHbIE: [posBasiroT
paGora N2 METanpeIMETHBIX YUCOHBIX ICHCTBUN | MONyYeHHBIC 3HAHUS U OCYIIECTBIISIFOT UTOTOBBIA U TMOMIATOBBIA | OTBETCTBEHHO-
110 Teme «MeTamIn o Teme «MeTayuTbD) c(hOpMHUPOBAHHBIC YMCHHS IS KOHTPOJIb 110 PE3yJIbTATy CTh 32
pemeHns yq9eOHbIX 3214 Ilo3HaBaTebHBIE: pe3yJIbTaThI
CrposT peueBoe BBICKa3bIBaHIE B yCTHON
W TUCBMEHHOU (hopme
KoMMyKaTHBHBIE:KOHTPOIUPYIOT
JICUCTBUS TapTHEPA
Tema 3. Hemeraibi(284.)
29. | O6masa OO1mmas xapakTepucTHKa HeMeTanoB: | Hayuamca: naBate onpeneneHus | PeryjasiTuBHbie: ®dopmupoBanue
XapaKTePHUCTHKA nonoxenue B [lepuoamyeckoit TOHATUSAM [Tnanupyrot CBOW JICHCTBHS B CBA3H C | FOTOBHOCTH M
HEMETATIOB CHCTEME XUMHUYECKUX DIIEMEHTOB «BJEKTPOOTPHUIATEIEHOCTE) « TTOCTaBJICHHON 3a7a4eil U YCIOBUSAMH | CIIOCOOHOCTH K

J1. . MenpaeneeBa, 0COOCHHOCTH
CTPOCHUS aTOMOB,

AITIOTPOTIHA» XapaKTePHU30BaTh
HEMETAaJUIBI IO UX MOJIOKECHHUIO B

ee peLIeHus
Ilo3HaBaTe/bHbIE:

00Yy4ICHHIO 1
CaMOPa3BUTHUIO U




3eKTpooTpuaresbHocTh (D0) Kak
Mepa «HEMETAIUTMYHOCTHY, psa 0.

TICXD JI.M.Menneneena,
OIKCHIBATH CTPOCHHE

CraBsr 1 GOpMYJIUPYIOT LIEIU U
po0IIeMBbl ypoka

caM000pa30BaHUIO HA
OCHOBE MOTHBAIIMHU K

Kpucrannuueckoe ctpoenue (u3nveckue CBOWCTBA KomMmykaTuBHbIE: 00yUYCHUIO U
HEMETAJIJIOB — MPOCTHIX HEMETAILJIOB, OOBICHSITH AJICKBaTHO HCIIOTB3YIOT PEUCBBIC MTO3HAHUIO
BemecTB. Amorponusa. Ouzndeckue 3aBUCUMOCTb CBOMCTB cpencta 1ist 3G (HEKTHBHOTO
CBOICTBA HEMETAJIOB. HEMETAIJIOB OT WX ITOJI0KCHHUS pelIeHrs KOMMYHHUKaTUBHBIX 3aJa4
OTHOCHUTEIBLHOCTD OHATHH «MeTai» | IICXD
U «HEMETAILI» J.M.MeHnneneeBa;coCTaBIsATh
Ha3BaHUS COEINHEHUI
HEMETAaJIOB 10 GopMyIie u
(hopMy 1Mo Ha3BaHUIO, HAyYATCS
JIaBaTh OTpeaeTICHUs
«aJUIOTPOIHUS», «AJJIOTPOIIHBIE
MOIUGUKAIII.
Honyyam eozmoocnocms
Hayyumscs: IPOTHO3UPOBATH
CBOICTBA HEU3YUYEHHBIX
3JIEMEHTOB M X COCIMHEHMH Ha
OCHOBE 3HAHHUU O
TIEPUOANYECKOM 3aKOHE
30. | O0mue XUMHUYECKUE OO0ue XHMHUIECKIEe CBOUCTBA Hayuamcs: xapakrepu3oBartb PerynsituBHbIe: PasBuBator
CBOMCTBA HEMETAJIJIOB CTPOCHHE HEMETAJUIOB, O0IIIHe IMocranoBKa yueOHOI 3a1aun HA OCO3HaHHOE
XUMHYECKHE CBOMCTBA OCHOBE COOTHECEHHUS TOTO, YTO OTHOIIICHHE K CBOUM
HEMETAJIJIOB.
HEMETaJIJIOB, OITKUCHIBATH O0IIHE HU3BECTHO U YCBOEHO , U TOTO, YTO COOCTBEHHBIM
Hewmeraier B XMMHUUYECKHE CBOICTBA el1e HEM3BECTHO HOCTYHKAM
nmpupoac u CIIOCOOBI HEMETaJJIOB C ITIOMOIIBIO SI3bIKa Ilo3naBareabHbIE:
WX MTOTYYICHHS XUMUH, COCTABJIATh YPABHEHUS BriiBrkeHue rumnores, ux
XUMHUYECKUX PEaKIuil, 000CHOBaHME, I0KA3aTCIBCTBO
XapaKTePU3YIOLUINX XUMHUECKHE
CBOMCTBAa HEMETAIIIOB HX KomMmykaTuBHbIe:
COCTMHEHU Y4aBCTBYIOT B KOJUIEKTUBHOM
Tonyuam eo3moorcnocmeo 00CyX/IeHUH MTPOOIIeM, TPOSIBIISTIOT
HayuumuvCcs: IPOrHO3UPOBATH aKTUBHOCTb BO B3aUMOJICHCTBUU JJIS
CBOMCTBa HEU3YUYEHHBIX pelIeHnss KOMMYHUKATUBHBIX U
3JIEMEHTOB U UX COCJIMHCHHUM Ha | MO3HABATEJbHBIX 33/1a4
OCHOBE 3HAHHH O
MEPUOIUYECKOM 3aKOHE
31. | Bo JIOPO/T [Tonoxxenue Bogopoaa B Hayuamcsa: xapakrepu3oBartb PerynsituBHbIe: DopmMupyrot
[lepuoauueckoii cucreme BOJIOPO/JI TIO €0 MOJIOKEHUIO B Paznmuuaror croco6 u pe3ynbraTt KOMMYHUKATUBHBIHI

XNUMHUYCCKHUX 3JICMCHTOB

TICXD JI.M.MeHnnaeneena,

JEUCTBUS

KOMITIOHCHT B




J. . MenneneeBa. CTpoeHue atoma
n MoJiekynbl. duznueckue u
XMMHYECKHE CBOMCTBA BOJIOPOAA, €T
HOJTy4eHHEe U IPUMEHCHHE.

JIa6. onbITHI:

20. ITomyuenue

U pacIo3HaBaHUE BOZOPOAA

XapaKTepU30BaTh CTPOCHUE
aToMa BOJI0pOia, OOBSICHATH €ro
BO3MO>KHEIE CTEIICHHN OKHCIICHHS,
XapaKTepru30BaTh

(bu3rueckne 1 XUMHIECKHE
CBOICTBa BOJIOPO/Ia, OOBACHATH
3aBUCHUMOCTh CBOMCTB BOJIOpO/Ia
oT mmosoxenus ero B [ICXD
J.M.MenneneeBa, OMUCHIBaTh
nabopaTopHbIC U
MPOMBIIICHHBIC CIIOCOOBI
TOJIY4€HHSI BOAOPOJIa .

Honyuam eo3moorcnocmo
Hayuumvcsi: OOBICHATH
JIBOMCTBEHHOE IOJIOKEHUE
Bogopona B [ICXD
J.N.Menneneesa, rpaMOTHO
oOpaimarhcs ¢ BEMeCTBaMHU B
TMOBCEIHEBHOM KU3HHU

Ilo3naBare/ibHbBIE:

Bnazgeror o0muM nprueMomM perieHus
3a/1a4

KomMykaTuBHBIE:
JloroBapuBaroTcs 0 COBMECTHOM
JeSITETFHOCTH IO PYKOBOJICTBOM
YauTeNns

OOIICHUY U
COTPYIHUYECTBE CO
CBEPCTHUKAMU B
npotecce
o0pazoBaTebHON
JIeSITEIbHOCTH

32.

Bonxa

Crpoenne Mosexyisl. Bogopoxnas
XAMHUYECKast CBsI3b. Puznyeckue
CBOIicTBa BOJbI. AHOMAJIMM CBOMCTB
Bojbl. ['mapoduibHbIC 1
ruapodoOHbIEe BEIECTBa.
XUMHYECKHE CBOMCTBA BOJEBL.
KpyroBopoT Bojbl B ipupoe.
Bonoouncrka. Aspanus BOAbI.
BbriToBBIe QUIBTPEI. MUHEpaILHBIC
BOAbL. JIMCTHILTUpOBaHHAS BOJIA, €€
MOJIy9ICHUE U TIPUMEHEHHE.

JIa0. ONbITHI:

21. UccnemoBanue MOBEPXHOCTHOTO
HATS>KEHMS BOJIBL.

22. PacTBOpeHHEe IepMaHraHarta
KaJisi WM METHOTO KyIopoca B
Boze. 23. ['uaparanus
00e3BOXEHHOT0 cyibdara

meau (II). 24. VzroroBienue
THUIICOBOTO OTIIEYaTKa. 25.
O3HaKOMJIEHHE C

Hayuamcsa : xapakTepu3oBaTh
CTPOCHHE MOJIEKYJIBI BOJOPO.a,
(usnyecKre 1 XUMHYECKHE
CBOMCTBA BOJBI, OOBSICHATH
AQHOMAJIMU BOJBI, CTIOCOOBI
OYHCTKH BOJIBI, IPUMEHSATH B
OBITY QMIBTPHI JUT OYUCTKH
BO/JIbI, ITPaBHJILHO HCIOJIE30BATh
MUHEpaIbHYIO BOY, BEIIIOJIHAT
PacUeTH 10 ypaBHEHHAM
XUMHUYECKUX PeaKIuii,

MMPOTEKAOIUX C YYaCTUEM BOBI.

Tonyuam 803moarcHOCMb
Hay4umocs:00bEKTHBHO
OLICHMBAaTh MH(OpMaLUIO O
BEILECTBAX M XUMHUUCCKHUX
rporeccax, KpUTHIECKH
OTHOCHTBCSI K IICEBJIOHAYYHOMH
nHpopManuy,
He0OPOCOBECTHOH peKiIame

PeryasTuBHbIe:

IInanupyiot cBOU NEHCTBHS B CBA3H C
TIOCTABJICHHOM 3a/1aueil ¥ YCIOBUSAMU
€€ pelleHus

Ilo3naBare/ibHbBIE:

CraBaT u GQOpMYIHPYIOT LETH U
Ipo0IIeMBbI ypoKa

KomMmykaTuBHBIE:

KontponupytoT neictBust mapTHepa

HNmerot tienoctHoe
MHPOBO33PECHHE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY
YPOBHIO Pa3BUTHSA
HAYKH




KOJUICKIINEHOBITOBBIX (DUIBTPOB.
26. O3HaKOMIIEHHUE C COCTAaBOM
MHUHEPaJILHON BOJBI

33. | Tamorensr: oOmas OO1mas XxapaKTepuCTHKA TaJIOTCHOB: Hayuamcsa: xapakrepn3zoBaTth PeryasTuBHbIe: [MposiBnsiroT
XapaKTePHUCTHKA CTPOCHHE aTOMOB; TIPOCTHIC BEIIECTBA | CTPOEHHE MOJIEKYJI TaJIOTEHOB, [Tmarupytot CBOM JICHCTBHA B CBA3H C | OKOJNOIHIECKOE
1 OCHOBHBIE COCIMHEHUS TaJIOTEHOB, OTIHCHIBATH (PH3UUECKUE U MTOCTABJICHHON 3a7a4eil U YCIOBUSAMH | CO3HAHHE
ux cBoictBa. Kparkue cBenenus o XUMHUYECKHE CBOMCTBA €e pereHus
xJope, Opome, GpTope U Hoze. raJoreHOB Ha OCHOBE Ilo3HaBaTenbHBIE:
[IpumeHeHrEe TATOTEHOB U HaOJIOICHNH 33 UX CraBaT 1 GOpMYIHPYIOT HETH U
UX COCIMHEHUI B HApOJTHOM TIPEeBpAIEHUSIMHA BO BpeMsI poOIeMBI ypoka
Xo3stiicTBe. JICMOHCTPAIIMOHHBIX OIBITOB, KomMmykaTuBHBIE:
JemoncTpanun: OOBSICHATH 3aBUCUMOCTb CBOMCTB | AJEKBATHO HCIIOJIB3YIOT PEUEBbIC
OO0pa3ubl raToreHoB — rajJloreHOB X OT MOJIOKCHHUS B cpeacTsa st 3 PEKTUBHOTO
IIPOCTHIX BelecTB. B3auMonelicTeue I[ICXD A.U. Menneneesa, peuieHyss KOMMYHUKAaTUBHBIX 3a1a4
rajJoreHOB C HATPUEM, ATFOMHHHEM. COCTABIIATH (POPMYJIBI
BriTecHeHMEe XJI0pOM OpoMa WM Hoda | COSAMHEHUM TaIOTEHOB | 110
U3 PacTBOPOB UX COJEH (dhopMynaM qaBaTh Ha3BaHUSA
COCIMHEHUIM TaJloTeHOB
THonyuam eo3modrcHocms
HAYy4umuvcs:0CO3HABATh
HEOO0XOANMOCTH COOIIONCHUSA
TIPaBUJI KOJIOTHYECKOH
0€e301acHOCTH NIpH OOPAILEHNH C
raJIOTCHAMH
34. | CoennHEHUS OCHOBHBIE COEJTMHEHHS TaJIOTCHOB! Hayuamcsa: ycranaBnuBath cBs3b | PeryjsiTuBHbIE: Bocnuranue
FAJIOTEHOB raJoreHOBOJIOPO/IbI, COIH MEXy CBOMCTBAMHU COCMHEHUH | YUHTHIBAIOT IPaBHJIO B OTBETCTBEHHOTO
raJoreHOBOJJOPO/IHBIX KUCIIOT. 1 UX IPUMECHEHHEM, U3y4aTh TUIAHUPOBaHHUHU M KOHTPOJIE CIIoco0a | OTHOIIEHHUS K
JemoncTpanun: CBOMCTBAa COEJMHEHHH TaJIOTEHOB | PELICHHS pupo/e
O06pasIpl TPUPOTHBIX B XO/I€ BBIIIOJHEHHUS IMo3naBarTe/ibHbBIE:
COEIMHEHUH XJIopa. 1a00PaTOPHBIX OTBITOB, Hcrmonb3yroT MOUCK HEOOXOMMOM
JIa6. onbITHI: Ionyuam 6o3moocHoCmb WH(OPMAIHHU 7S BEITIOTHEHUS
27. KauecTBeHHas peakmys Ha HAY4UmubCA: NCIIOB30BaTh y4e0HBIX 33JaHUH C UCTIOIF30BaHUEM
TaJlOTeHU-HOHBI MPHOOPETEHHBIE KOMITETCHIINN yaeOHOH TUTpaTypsI
TIPH BBITIOJIHCHUH TPOCKTHBIX KomMmykaTuBHBIE:
paboT 1o N3y4eHNI0 CBOMCTB U YYHUTBHIBAIOT pa3HbIC MHCHHS U
CIIOCOOOB IMOTY4YEHHS U CTpEMSTCS K KOOPIUHAIIUN
pacrio3HaBaHHsl COCAMHEHUH Pa3IHYHBIX TTO3UIUN B
rajloreHOB COTPYTHHYECTBE
35. | IlpakTuuyeckast Pewienne skcriepuMeHTaNbHBIX 3a1a4 | Hayuamcs: oOpaiarbses ¢ PeryasTuBHbIE: OgnazseHue

padora Ned

10 TEMC «Ho,urpynna TaJIOrCHOB))

J1a00paTOpPHBIM 000PYJOBAaHHEM

OcCyLIEeCTBISIOT MOIIAaroBbIi

HaBbIKaMU IJI




Penrenue ¥ HarpeBaTelIbHBIMU MPUOOPAMU | KOHTPOJIb MO PE3YIBTATy MIPaKTUUECKON
SKCIIEPHMEHTaTBHBIX B COOTBETCTBUU C MPaBUIaAMHU JIeSITEIbHOCTH
TEXHUKH 0€30IaCHOCTH, Ilo3HaBaTenbHBIE:
3a7a4 10 TEME ),
OTIMCHIBATh XUMHIICCKHUI [IpoBoasT cpaBHEHHE T
«IToxnrpynma SKCTIEPUMEHT C TIOMOIIBIO A36IKA | KIACCH(DHKALHIIO MO 3a1aHHBIM
TaJIOTCHOB» XHUMHH, J€IaTh BEIBOJBI 110 KPUTCPHUAM
pe3yabpTaTaM SKCIIEpUMEHTA. KomMmykaTuBHBIE:
Honyyam eozmoocnocms Haxopar obmee pemrenne yaeOHOM
HAy4umuvcs: OCO3HABATh 3amaan
HE00XOIUMOCTh COOIIOACHUS
npaBunTh u OT mis coxpanenus
CBOETO 37I0POBbSI U
OKPYKAIOIIHNX
36. | Kuciopon CrpoeHue aToMa U alNIOTPOIIHS Hayuamecs:, PeryasTuBHbIE: Crpemienue K
KHCJIOPO/1a; CBOMCTBA U IPUMEHEHHE | XapaKTepU30BaTh CTPOCHUE Paznmuuarot croco6 u pe3ynbrar 3I0pOBOMY 00pazy
€ro aJUIOTPOITHBIX MOJIEKYIIBI KHCJIOpPOJIa, JercTBus KU3HA
Moaudukaruii.JIab. onbITHI: COCTaBJISITh XUMHYECKHE Ilo3naBaTeJbHBIE:
28. Ilomyuenme YpaBHEHHS, XapaKTSPHU3YIOIIHE Biragerot o0mmM mprueMoM pereHus
1 pacro3HaBaHHUE KHUCIOPOaa XIMHYECKHE CBOMCTBA 3amadq
KHCIIOPOAa, OOBSICHATH KomMmykaTuBHBIE:
TIPYMEHEHHE AJTIOTPOIHBIX JloroBapuBaroTcs 0 COBMECTHOM
MOAUGUKAINIA KHCIOPOAa, JIESITENIBHOCTH 10| PYKOBOJICTBOM
OIKCHIBATH JTA0OPATOPHEIC U YYUTEIS
MPOMBIIIICHHBIC CIIOCOOBI
TIOJIY4€HHSI KUCIIOPOAa .
THonyuam eo3modrcHocme
HAYyuUmuvCs: TPaMOTHO
oOpaimarhcs ¢ BEMeCTBaMHU B
TIOBCEAHEBHON KU3HU
37. | Cepa, ec puszmnuekue u CtpoeHne aToMa 1 alJIoTponus cepel;, | Hayuamces:, PeryasTuBHbIE: DOopMUPYIOT OCHOBBI
XUMHUIECKIE CBOWCTBA M IPUMEHECHHE XapaKTepu30BaTh CTPOCHUE Pasnmugarot criocob u pe3ynpTaT 9KOJIOTHYECKOTO
. POMOHYECKOH CepHl. MOJIEKYIIBI CEePBI OOBSICHATH JIercTBUs MBIIIUTCHUS
CBOUCTBA JeMoHcTpauum: 3aBUCUMOCTb CBOMCTB cephl 0T ¢ | Ilo3HaBaTe/ibHbBIE:

B3aumMopelicTBue cepsl

C MeTaJulaMH, BOJIOPOJIOM H
KHCIOPOAOM.

JIa6. ombITHI:

29. T'opeHue cepsl Ha BO3AyXE U B
KHCJIOpOJE

nonoxenus B [ICXD J1.1.
MeHzeneeBa, COCTaBIATh
XMMHUYECKHE YPaBHEHUS,
XapaKTepU3yolIe XUMUIECKUE
CBOMCTBA cepbl, O0BSICHATH
MIPUMEHEHHE AJUTOTPOITHBIX
MOIM(UKAITII CephI

Brageror o0muM nprueMomM perieHus
3a1aq

KomMmykaTuBHBIE:
JoroBapuBaroTcst 0 COBMECTHOM
JESITETBbHOCTH, TIPUXOJIS K 00IIeMy
peuIeHuo




Honyuam eo3moorcnocmo
HAYuUmMvCs: TPaMOTHO
00pamarkcs ¢ BEICCTBAMH B
TMOBCEIHECBHOM KU3HU

38. | CoenuHeHus cepbl Oxcuasl cepsl (IV) u (VI); ux Hayuamcs:, PeryasTuBHbIe: DopMHUPYIOT HHTEPEC
MOJTy9ICHHE, OTIMCHIBATH CBOHCTBA YYHUTBIBaIOT IPaBUIIO B K KOHKPETHOMY
CBOMCTBA M IPUMEHECHHE COEIMHEHHUH Cephl, COCTaBIIATh IUTAHUPOBAaHUH M KOHTPOJIE CTIOCO0a | XUMHYECKOMY
YpaBHEHHS PEaKINH, pemeHns 3JIEMEHTY, TTOUCK
COOTBETCTBYIOLTNX «IETIOYKE) Ilo3HaBaTenbHBIE: JIOTIOJTHUTEIbHOU
TpeBpalleHun Hcnonp3yroT HONCK HEOOXOAIMMOit nH(GOPMAIIUN O HEM.
THonyuam eo3modicHocme WH(POPMAIIUH JIJIS BEITIOJTHEHUS
HAYyuUmuvCs: MpOrHO3UpOBaTh Y4eOHBIX 33IaHUH C UCTIOIE30BaHUEM
XUMHUYECKHE CBONCTBA BEIIECTB Y4eOHOH TUTPaTyphI
Ha OCHOBE UX CBOMCTB U KoMmykaTuBHbIE:
CTPOEHUS KonTponupyroT nerictBue naptHepa
39. CepHag KHUCJIOTa Kak CepHas KACIIOTa KaK MEKTPOJIHT U ee | Hayuamces:, PerynsituBHbIe:
NEKTPOIIAT U €€ COIH COJH, UX NPUMEHEHUE B HAPOIHOM OTIMCHIBATh CBOMCTBA CEPHOM Pafnnqa}oT croco0 ¥ pe3yibTar
X03s1iicTBe. KHCJIOTBI, B X0JI€ TPOBEACHUS JIeACTBUS
JdeMoncTpauum: 71a00pPATOPHBIX OMBITOB , Ilo3naBare/bHbBIE:
O0pas3Ibl NPUPOTHBIX MPOBOIUTH KAUE€CTBEHHYIO Bnazseror o0muM nprueMomM perieHus
coeanHeHuit cepbl. OOpasibl peakuuio Ha cyab(ar - HoH 3a1a4
BaXKHEHIINX JJIs1 HAPOJAHOTO THonyuam eo3modicHocme KoMmykaTuBHbIE:
XO3AHCTBA CyNb(haTOB. HAyyumsCca:XapaKkTepru30BaTh JloroBapuBaroTcs 0 COBMECTHOM
Jlad. ombITHI: 0co0bIe CBOMCTBA JIEATEIBHOCTM, TIPUXOJISIT K 00IIeMy
30. CpoiicTBa pa30aBIeHHON CEpHOI KOHIIEHTPUPOBAHHOW CEPHOI pEIICHUIO
KHCJIOTHI KHUCIIOTHI
40. CepHag KHCJIOTA Kak CepHast KHCI0Ta KaK OKUCITUTEb. Hayuamcsa :coctaBnsth PeryasituBHbIe: HcnbiThIBaOT
OKHCITUTEb. IIpomsBonacTBO cepHOM KUCIOTHI M ee | ypaBHeHHs OBP ¢ ygactuem IInanupyloT cBOU NeMCTBUS B YyBCTBO TOPAOCTHU 3a
Homvuenye i MIPUMEHEHUE CEPHOI KHCIIOTEL, OIIUCHIBATE COOTBETCTBUM C NOCTABICHHOH pOCCHIfCKYIO HayKy
¥ . 001acTH TPUMEHECHHUS CEPHON 3a/1a4eil ¥ yCIOBUSIMU €€ pealn3alun
HNPUMCHCHHE CCPHOU KHUCIIOTBI Io3naBaTe/bHbIE:
KHCJIOTBI THonyuam eo3modicHocme Brnaneror o0uIMM NpreMoM pereHus
HayuumuvCs: MPUBOIUTH IPUMEPHL | 33734
YpaBHEHHH peakuuil, nexamux B | KommykaTuBHbIe:
OCHOBE IIPOU3BOJICTBA CEPHOU KonTtonupyroT aeicTBus napTaepa
KHCIIOTHI
41. | IpakTHYecKast Pemenne skcniepuMeHTaNbHBIX 3a0a9 | Hayuamca: oOpamatbcs ¢ PeryasTuBHbIe: YMeroT ynpasiiaTh

o Teme «l[loarpymma Kuciopoa

71a00pPaTOPHBIM 000PYTOBAaHUEM

OcymecTBIAI0T NOMAaroBeIi

cBOCH




padora Ne5
Pemenue
3KCHEPUMEHTAIBHBIX
3a/1a4 0 TeMe
«[Toarpymnma
KHCIIOPOJa»

U HarpeBaTesIbHBIMU PHOOPaMu
B COOTBETCTBHH C PABUIIAMU
TEXHUKHU 0€30MaCHOCTH,
ONMCHIBATh XUMHUYECKUI
DKCIIEPUMEHT € TIOMOIIIBIO S3BIKa
XUMUH, JICJIATH BBIBOJIBI 11O
pe3yabpTaTaM 3KCIIepUMEHTA.
Honyuam eozmoorcHocme
HAY4UmMbCsl: OCO3HABATh
HEOOXOIUMOCTH COOJIIOIEHUS

KOHTPOJIb 110 Pe3yIbTaTy

Ilo3naBare/ibHbBIE:
CrposT peueBoe BHICKAa3bIBaHIE B
YCTHOW M MHCHEMEHHOI popme

KomMmykaTuBHBIE:
YYHUTHIBAIOT pa3HbIC MHEHHS U
CTpeMATCA K KOOPANHAINN
Pa3IMYHBIX TTO3UIUN B

IM03HABAaTCILHOU
JACATCIBbHOCTBIO

npaBun b u OT s coxpaHeHust | COTpyAHUYECTBE
CBOETO 37I0POBbSI U
OKPYKAIOIIHUX
42. | A30T 1 ero CBOUCTBAa CrpoeHue aToMa U MOJIEKYJIbI a30Ta; Hayuamcs:, PerynsituBHbIe: DopMHUPYIOT UHTEPEC
CBOICTBA a30Ta KaK MPOCTOrO XapaKTepU30BaTh CTPOCHUE [T1aHupYIOT CBOM NEHCTBHS B CBSI3U C | K KOHKPETHOMY
BeIIlecTBa aToMa M MOJICKYJIBI a30Ta, MTOCTABJICHHON 3a7a4eil U YCIOBUSAMH | XUMHYECKOMY
OOBSICHATH 3aBUCHMOCTb CBOWCTB | €€ PEIICHHUS JJIEMEHTY
a30Ta OT €ro MOJOXCHUS B Ilo3HaBaTenbHBIE:
TICXD JI.1. Menneneesa, CraBaT 1 GOpMYIHPYIOT HETH U
COCTaBIISITh XUMHICCKHUE poOIeMBI ypoKa
YpaBHEHHS, XapaKTSPHU3YIOIIHE KomMmykaTuBHBIE:
XMUMHYECKHE CBOWCTBA a30Ta AJIeKBaTHO UCTOJb3YIOT PEUYEBBIC
THonyuam eo3moorcnocmo cpenctBa s 3G GEeKTUBHOTO
HAYyuUmuvCs: TPaMOTHO pelIeHusi KOMMYHUKATHBHBIX 33724
o0pamarkcs ¢ BEICCTBAMH B
TOBCEAHEBHON KU3HU
43. | AMMHUaK U ero AMMHaK, CTpOEHHUE, CBOWCTBA, Hayuamcsa: onuceiBaTh cBoWcTBa | PeryasiTuBHBIE:
coemuuenus. Conu nosydeHue u npumeneHue. Comu aMMHaKa B X0JI¢ TIPOBEICHUS [T1aHUpPYIOT CBOM ICHCTBUS B CBSI3U C
aMMOHHUS, UX CBOMCTBA 1 71a00paTOPHBIX OIBITOB, TTOCTaBJICHHOW 3a7aueil ¥ yCIOBUAMHI
aMMOHH MIpUMEHEHUE. MIPOBOJIUTH KAYECTBEHHYIO ee pereHus
Jlad. onbITHI: pEeakLuIo Ha MOH -aMMOHHS IMo3naBaTe/ibHbBIE:
31. V3ydeHne CBOMCTB aMMHaKa. Tonyuam so3moorcnocmo CraBaT 1 GOpMYIHPYIOT HETH U
32. Pacnio3HaBaHue coyieli aMMOHHS HAy4umuCsi: TPUBOTUTH poOIeMBI ypoka
MIpUMEpPHI YPaBHEHUH peakuui, KomMmykaTuBHBIE:
JIeKalUX B OCHOBE KonTpomupyroT faeiicTBus mapTHepa
MPOMBIIUICHHBIX CLIOCOOOB
TOTyYCHHS aMMHaKa
44. | Oxcunasl a3ora Oxkcupe! azota(Il) u (IV) Hayuamcs:, PerynsituBHbIe:

OIIMCHIBAaTh CBOMCTBA
COG[[I/IHCHI/Iﬁ a30Ta, COCTaBJIATh

VuuTBIBAIOT IIpaBUJIoO B
TJIAHUPOBAHUHN U KOHTPOJIC criocoba




YPaBHEHHUS PEAKLIUH,
COOTBETCTBYIOLIUX «ETOYKE)
MIpeBpalleHUH

Ionyuam 6o3moocHocms
HAYYUmMbCs. TIPOTHO3UPOBATh
XMMHUYECKHE CBOICTBA BEIIECTB

peuieHust
Ilo3naBare/ibHbBIE:

Hcnonp3yroT HOUCK HEOOXO MO
WH(POPMAIIHH /TS BEITIOTHEHUS
y4e0HBIX 33JaHUH C UCTIOIBE30BaHUEM
y4eOHOH TUTpaTypsI

Ha OCHOBE UX CBOMCTB U KoMmykaTuBHbIe:
CTPOCHHUS Kontponupyror nerictBue maptaepa
45. | A3oTHAas KUCJIOTAa KakK A3OTHas KUCIIOTa KaK 3JIEKTPOJIHT, ee | Hayuamcs:, PerynsituBHbIe:
3JIEKTPOIIHT, €& CBOWCTBA M MPUMEHECHHUE. ONUCHIBATH CBOMCTBA a30THOU Pagmxma}oT croco0 ¥ pe3yibTaT
JdeMoncTpauum: KHCIIOTBI, B X0JI€ TPOBEACHUS JIeHCTBUS
TIPUMCHCHHC O0pas3Ibl BaXHEHIIINX 1a00paTOPHBIX OIBITOB Ilo3HaBaTenbHBIE:
JUIsl HAPOJIHOTO XO35UCTBA HUTPATOB. | [lonyuam 603modcHOCb Bnazgeror o0muM nprueMoM pericHus
Jla0. onbITHI: HAYuUmuvCsl: COCTABIATh 3amau
33. CpoiicTBa «UETOYKW» MPEBPALLEHUH 0 KomMmykaTuBHbIE:
pa30aBIIeHHON a30THON KHUCIIOTHI azory JloroBapuBaroTcs 0 COBMECTHOM
JEeSITeTbHOCTM, IIPUXOIAT K 00ImeMy
PEIICHHIO
46. | A3oTHas KUCJIOTAa KakK A30THas KHCI0Ta KaK Hayuamcsa :cocTaBisTh PerynsituBHbIe:
OKHCIIUTEND, €8 okucnuTens. HUTpaTel 1 HUTPUTHI, ypasaennss OBP ¢ yqactuem IInanupyioT cBou NeMCTBUS B
mpobJeMa uX CoepKaHus B ¢/X A30THOM KHCIIOTHI, TIPUMEHSTh COOTBETCTBHUH C TIOCTABJICHHON
TIOydeHHe MPOAYKIIUH. A30THBIEC yIOOpEeHUS COJIM a30THOM KHUCJIOTHI B 3a/madeii ¥ yCIOBHAMU €€ peai3aun
JdeMoncTpauum: TPaKTUYECKON e TEIIbHOCTH, Ilo3naBare/bHbBIE:
B3aumoneiictBue MPOBOIUTH KAU€CTBEHHYIO Bnageror o0muM nprueMoM perieHus
KOHLEHTPUPOBAHHON a30THOMN PCaKIMIo Ha HUTPAT - HOH 3amau
KHCJIOTBI C MEJIBIO. THonyuam eo3modicHocme KomMmykaTuBHBIE:
Jla0. onbITHI: Hayuumuvcs: XapakTepu3oBaTh KonTtonupyrot neficTBus napTHepa
34. Bzaumogeiicteue 0CO0BIC CBOMICTBA
KOHIICHTPUPOBAHHOM a30THOM KOHIICHTPUPOBAHHOW a30THOM
KHCJIOTHI C MEIbI0 KHUCIIOTHI
47. | docdop. CrtpoeHre aToMa 1 aJIIOTPOTIHS Hayuamca: PerynsiTuBHbBIE: DopMHUPYIOT UHTEPEC
CoeMHeHus ¢docdopa, coiicTa 6em0T0 M XapaKTepu30BaTh CTPOCHUE [ImaHupyIOT CBOM NEHCTBHSA B CBSI3U C | K KOHKPETHOMY
I kpacHoro ¢ochopa, nX MpUMEHEHHE. atoma (ochopa, OOBACHATH TTOCTABJICHHOM 3a/1a4eii M YCIIOBUAMH | XUMHUIECKOMY
(pocgopa. Ilonstre o OCHOBHBIE COETUHEHUS: OKCH]T 3aBHCHUMOCTh CBOHCTB (hocdopa €e peleHus JJIEMEHTY, ITIOUCK
ocdopHbIx docdopa (V) u oprodocdopras kuc- | ot ero nosnoxkenus B [ICXD JI.U. | Io3HaBaTeabHbIe: JIOTIOTHUTENBHOM
yIOOpeHUIX nota, Gpocdarsl. PochopHsie Menneneesa, COCTaBIATh CraBst 1 GOpMYyIUPYIOT LENU U nHpopManny o HeM.

yIOOpCHUSI.
JemMoHcTpanuu:
O0pas31bl NPHPOAHBIX

XUMUYECKUE YpaBHEHHUS,
XapaKTepU3YIOLIHUEe XUMUIECKUE
CBOMCTBA a30Ta

po0IIeMBbI ypoKa
KomMmykaTuBHBIE:
AJIeKBaTHO HCHOJB3YIOT PEUCBBIE




coeauHenuit pochopa. OOpasisl
BOXHEHIIHX JJIs1 HAPOIHOTO
xo3siiictBa ocdaTos.

JIa6. onbITHI:

35. Topenne pocdopa Ha BO3IyXE U B
KHCJIOPO/IE.

36. Pacno3naBanwue ocdaton

B pe3yJIbTaTe MPOBEACHUS
71a00pATOPHBIX OIBITOB,
MPOBOJIUTH KAYCCTBEHHYIO
peaknuio Ha ¢pocdat - HOH
Honyuam eozmooicnocme
HAYYUMbCsi: ONUCHIBATD
¢busnyeckre 1 XUMHYIECKUE
MIPOLIECCHI, SBJISIOIINECS YACThIO
KpPYTOBOPOTA BEIIECTB B MPUPOJIE

cpeacTsa st 5P PEKTUBHOTO
peleHns] KOMMYHHMKAaTHBHBIX 33724

48. | Yruepon CrtpoeHre aToMa 1 aJIIOTPOTIHS Hayuamcs: xapakTepu3oBartb PeryasTuBHbIe: DOopMUPYIOTUHTEpPEC
yTaepoja, CBOICTBA ero CTpPOEHHUE aToMa YIJiepoJa, Paznmuuarot croco6 u pe3ynbrar C K KOHKPETHOMY
MOIU(pUKAIMNA U UX IPUMCHCHHE. OOBSICHATH 3aBUCHMOCTb CBOWCTB | JICHCTBHS XUMHUYECKOMY
JdeMmoncTpauum: yriaepoaa OT €ro MoJIOXKEHHUS B Ilo3naBare/ibHbBIE: 3JIEMEHTY, ITIOUCK
[Tornoienue yriem pacTBOPEHHBIX IICX3 [.U. Menneneesa, Bnazsieror 00IuM NprueMoM pPemicHus | JTOMOIHUTEIbHOMN
BEILECTB WK Ta30B. BoccTaHOBNIEHHE | COCTaBISTh XUMHUUECKHE 3a/1a4 HHPOPMALIUHU O HEM.
MeIH U3 €€ OKCHJIA YTIIeM. YpaBHEHHSI, XapaKTEPU3YIOLIIeE KomMmykaTuBHBIE:
Jlad. onbITHI: XUMHUYECKHE CBOMCTBA yryiepoaa | JloroBapuBaroTcsi O COBMECTHOM
37. Topenue yriast B KHCIOPOJe Tonyuam eo3modrcHocms JeSITETFHOCTH IO PYKOBOJICTBOM
HAy4umuvcs: ONHCHIBATH YauTeNs
(u3nUecKne ¥ XUMHIECKIEe
TIPOIIECCHI, SBIISIOIINECS YacThIO
KPYTroBOpOTa BELIECTB B NPUPOJIE
49. | Oxcuasl yriepoja Oxkcunel yraepoza (1) u (IV), ux Hayuamcs:, PerynsitTuBHbIe: DopMUPYIOT YMEHHE
CBOMCTBA U IPUMEHEHHE OTHCHIBATh CBOMCTBA OKCUOB Y4uThIBaIOT MPABUIIO B KCIOJIb30BaTh 3HAHUS
yriepoja, COCTaBJIATh IUTAHUPOBAHHUH U KOHTPOJIE criocoba | B OBITY
YpaBHEHHUS pEaKUui, peueHust
COOTBETCTBYIOIIUX «LETIOYKE Ilo3naBare/bHbBIE:
NpeBpalleHuil . MPOBOAUTH Hcnonp3yroT HOUCK HEOOXO0 MO
Ka4eCTBEHHYIO PEaKIHUIO TI0 WH(POPMAINHU /7S BEITIOTHEHUS
PacIIO3HABAHUIO YTIIEKHUCIOTO y4e0HBIX 33JaHUH C UCTIOIE30BaHUEM
raza y4eOHOH TUTpaTypsl
THonyuam eosmodrcnocmo KoMmykaTuBHbIe:
HAY4umuvCs. IPOTHOZUPOBATh Kontpommpyrot gericTeie maptHepa
XUMHUYECKHE CBONCTBA BEIIECTB
Ha OCHOBE UX CBOMCTB U
CTPOEHUs
50. | YroapHas KMCIoTa u VYronbHas kucnota. Coau yroiabHOH Hayuamcs: PeryasituBHble: DopMUPYIOT YMEHHS

eé comnn.
KecTkoCTs BOAEI U

KHUCJIOTHI: KaJIbIUT, COJa, ITOTAalll, UX
3HA4YCHUC U NPUPOJAC U KU3HU
YCJIOBCKaA.

JIaBaTh OIpeeeHUs MOHATUSIM
«KECTKOCTb BOJBI» ,0IIHCHIBATh
CBOMCTBA YroJabHOW KHUCIIOTHI,

Paznmuuarot croco6 u pe3ynbrart
nefcTBUS
Ilo3HaBaTeJLHBIE:

UCIIONIb30BATh 3HAHUS
B OBITY




CIIOCOOEI €€

JKecTkoCcTb BOABI M CIIOCOOBI €€

COCTaBJIATh YPABHECHUSI PEaKLUi,

Brageror o0muM nprueMoM pericHus

yCTpaHEHHs yCTpaHEHUs. COOTBETCTBYIOLIUX «ETOYKE) 3a1a4
JemMoHcTpanuu: MIpEeBpAILEHUH , COCTAaBIATh KomMmykaTuBHBIE:
OO6pasIbl MPUPOTHBIX COSTUHEHMI Ha3BaHMs COJIEH yronbHON JloroBapuBaroTcs 0 COBMECTHOM
yraepona. O0pa3isl BOKHEHIINX UIT | KUCIIOTEHI, JESITeTHbHOCTM, IIPUXOIAT K 00IeMy
HapOJIHOTO XO3AHCTBAa KapOOHATOB. MIPOBOJIUTH KAYECTBEHHYIO PEIIeHHIO
Jlad. onbITHI: peaxmuio Ha KapOoHAT - HOH
38. Tlomyuenne yroiapHOM KUCIOTEL M | Tlonyuam 603MoiCcHOCHb
n3ydeHne ee cBoicTB. 39. [lepexox HAY4umsvCs. IPOTHOZUPOBATH
KapOOHATOB B THIPOKapOOHATHI. XMUMHYECKHE CBOWCTBA BELIECTB
40. Paznoxenue ruapokapOoHaTa Ha OCHOBE UX CBOMCTB U
HaTpHsI CTPOEHUs
51. erMHI/Iﬁ CrpoeHue aToMa KpeMHUS; Hayuamcs:, PerynsituBHbIe: DopmMupyrot
KpPHUCTaJNINYECKUN KPEMHHUIH, €T0 XapaKTepU30BaTh CTPOCHUE AJeKBaTHO BOCIPUHUMAIOT HHTEpeca K
CBOMCTBA U IPUMEHEHNE aToMa KpeMHHUs1, O0BICHSITH MIPEUI0KEHUS U OLIEHKY YUUTEINs 1 KOHKPETHOMY
3aBHCHMOCTB CBOHCTB KPEMHHS OJTHOKIJTAaCHUKOB XUMHYIECKOMY
ot ero nostoxkenust B [ICXD J[.LU. | [lo3naBaTenbHbIe: 3JIEMEHTY, IIOMCK
MeHnzeneeBa, COCTaBIATh Bribuparor Hanbomnee 3QpPeKTUBHBIE | MTOTOTHUTEIHHOM
XIMHWYECKHE yPaBHEHNUS, CHOCOOBI PeIIeHNUS 3a/1a4, nHPOPMALINHU O HEM.
XapaKTepU3yIOINe XUMIYECKHE | KOHTPOIHMPYIOT M OIICHUBAIOT
CBOWCTBa KPEMHHS TIPOIIECC U PE3YIBTAT ACATEIHHOCTH
THonyuam eo3modicHocme KomMmykaTuBHbIE:
HAy4umuCs: TpPaMOTHO JloroBapuBaroTCs 0 pacnpeAeIeHUn
o0palaThesi ¢ BEIECTBAMH B (GyHKIMIA ¥ posieit B COBMECTHOM
TIOBCEJHEBHO KU3HU JeSITEIbHOCTH
52. | Coenunenus KPEMHHS Oxkcun kpemuus (IV), ero npupoansie | Hayuamcs:, PerynsituBHbIE:
pa3HOBUAHOCTU. CUIIMKATHI. OIKCBIBATh CBOMCTBA OKCHJIA Y4uThIBaIOT MIPABUIIO B
3HaueHue COCAUMHEHUH KPEMHUS B KPEMHUSI, COCTABIISITh YPAaBHEHHsI | IUIAHMPOBAHMU M KOHTPOJIE CIIOCO0a
JKUBOW U HEXUBOM MPUPO/IE. peakuuii, COOTBETCTBYIOLIUX peuieHus
JdeMoHcTpanuu: «UEMOYKe» NPEBPALECHHN . Ilo3HaBaTenbHBIE:
OO0pas3Isl IPUPOIHBIX COSTUHEHUHA MIPOBOJIUTH KAYECTBEHHYIO Hcnonp3yroT HOMCK HEOOXO0AMMOit
KpEMHHSL. PEeaKIuio Ha CHIIMKAT - HOH WH(POPMAINH /7S BEITIOTHEHUS
JIa6. onbITHI: THonyuam eosmodrcnocmo y9e0HBIX 33JaHUH C UCTIOIE30BaHUEM
41. IlonyueHune KpEMHEBOM KHCIOTHI Hay4umuvCa: MpOrHo3upoBaTh yueOHOMN JTUTPaTypbl
U U3y4EeHHE €€ CBOUCTB XHUMHYECKHE CBOWCTBA BELIECTB KomMmykaTuBHbIE:
Ha OCHOBE MX CBOMCTB U Y4uThIBaIOT pa3Hble MHEHUS U
CTPOEHUS CTpeMsTCA K KOOPAUHALUU
Pa3IMYHbIX MO3ULIUN B
COTPYAHUYECTBE
53. | CunukatHas [TonsiTHe o cuMKaTHOM Hayuamca:npaktuueckoMmynpuMm | PeryasiTuBHbIe: DopmMupyrot




IPOMBIIIIJICHHOCTD npoMbinuieHHoCTH. CTEKII0, IEMEHT, CHEHUIO COCIMHEHUI KpeMHHUS Paznnyator crioco0 1 pe3yiabraT MTOHUMAaHHE
KepaMHKa. THonyuam eo3modicHocme JeicrBus 0COOCHHOCTEH JKU3HU
JemoncTpanun: HAy4umuvCs: IPOTHO3UPOBATh Ilo3HaBaTenbHBIE: U TPYyJia B YCIOBHSX
OO0pasIrsl CTeKIIa, KePaMHKH, IIEMEHTa | XUMHUYECKHE CBOICTBA BEIIECTB Brazgeror o0mum npreMoMm pemeHust | HH)OpMaTH3aIuN
Ha OCHOBE WX CBOHCTB U 3amaq obmiecTra
CTPOCHUS KomMmykaTuBHBIE:
JloroBapuBaroTcs 0 COBMECTHOM
JeSITETFHOCTH IO PYKOBOJICTBOM
yauTeNns
54. | TlpakTH4yeckas [onmyuyenne, cobupanue u Hayuamca: obpamatbcs ¢ PeryasTuBHbIe: OBnanenne
paGora Ne6 pacrio3HaBaHue nabopaTopHbIM 000pynoBaHueM | OCYIIECTBIISIOT MOIIATOBBII HABBIKAMU JIJIS
I ra3oB W HarpeBaTelIbHBIMU MPUOOPAMU | KOHTPOJIb MO PE3YIbTATy MPAKTUICCKOMN
OJIy4CHHE, B COOTBETCTBUU C MPaBUIAMHU JIESTeIIbHOCTH
cobupanue u TEXHUKH 0€30IIaCHOCTH, IMo3HaBaTeabHbIE:
paciio3HaBaHUEC Ia3oB OIKCBIBATh XUMHUECKUIL CrposT peueBoe BbICKa3bIBaHHE B
SKCIIEPUMEHT C TIOMOIIBIO A3bIKa | YCTHOW M MMCHMEHHOU (hopme
XHMHH, JIEJIaTh BEIBOJIBI TIO KomMmykaTuBHBIE:
pe3yabpTaTaM SKCIIEpUMEHTA. YYHUTHIBAIOT pa3HbIC MHEHHS U
THonyuam eo3modrcHocme CTpeMSATCA K KOOPINHAIINN
Hayuumscs: 0CO3HaBATh Pa3IUYIHBIX TIO3UITHH B
HEO0O0XOANMOCTH COOIIONECHUSA COTPYTHUIECTBE
npaBun b u OT st coxpanenus
CBOETO 3[I0POBbI U
OKPYKAIOIIHUX
55. | O0o061eHue o TeMe Hayuamca: o600math 3Hanus 1 | PeryjsiTuBHbIE: Bripaxatot
«HeMmeTamiby MPEJICTABIATh UX CXeM, Ta0uul, | BHOCAT HEOOXOMMBIC KOPPEKTHBEI B | aJCKBaTHOE
Npe3eHTalui JICHCTBUE MOCIIE €TO 3aBEPIICHNS HA | TIOHUMAaHUC MPUYUH
OCHOBE €T0 y4eTa CJIeaHHBIX ycIiexa ¥ Heycrexa
omuboK yaeOHOMH
Ilo3HaBaTenbHBIE: JIESITETTFHOCTH
CrposT peueBoe BHICKa3bIBaHIE B
YCTHOW M MUCHEMEHHOI popme
KomMykaTuBHBIE:
KoppekTupyroT AelcTBUS MapTHEpa
56. | KonrpoabHas KoHTpoinb npeMeTHBIX 1 Hayuamca: npumeHsTs PerysiTuBHBIE:OCYLIIECTBIISIOT [posBnsitoT
pabora Ne3 1o Teme METanpeIMETHBIX YUCOHBIX ICHCTBUN | MONyYeHHBIC 3HAHUS U MOIIATOBBIA Y UTOTOBBIA KOHTPOJIb OTBETCTBCHHOCTH 32
«HeMeTamIsis o teme «HemeTaiibiy c(hOpPMHUPOBAHHBIC YMCHHS IS 0 pe3yJbTaTy Pe3yIbTATHI

peuicHus y‘I€6HLIX 3aga4

Ilo3naBare/ibHbBIE:
CTpPOSIT peYEBOE BBICKA3bIBAHUE B
YCTHOM U MUCbMEHHOH popme




KOMMyKaTHBHLIe: YYUTBIBAKOT
Pa3HbIC MHCHUA U CTPEMATHCA K
KOOpAUHAIIMU PA3JTINIHBIX HO3PIIII/Iﬁ B
COTPKYAHHYIECTBE

Tema 5. O0001menne 3

HAHWIH 0 XMMMH 32 Kypc 0CHOBHO# mKoJbl. [loaroroBka k nrorosoii arrecranuu (F'MA) (104.)

57. | llepuoanueckuit Ilepnoauueckuii 3aKoH U Hayyamca:o0600maTs PeryasituBHbIe: IIposBisitoT
3aKOH U [lepuoauueckas cucrema HH(POPMAIIKIO TIO TEME B BHJIE IInanupyloT cBou neicTBUS B OTBETCTBEHHOCTb 32
I Kas XUMHUYECKHUX 3JIEMEHTOB § CXEM, BBITIOJHATH TECTOBBIE COOTBETCTBUM C NOCTABIEHHON pe3ynbTar
cpruoantec . Y. MengeneeBa. ®uznueckuii 3a/1aHus 3a/1a4eil ¥ yCIOBUSIMU €€ pealn3alun
cucremMa CMBICI TIOPAIKOBOTO HOMEPa To3HABATEILHBIE: CTABAT
I[. . MeHnneneena B 9JICMCHTA, HOMEPOB NEPHOaA U 1 GOPMYJIMPYIOT LETH U MTPOOIEMBI
CBETE TCOPUHU TPYIIIIBL YpOKa; OCO3HaHHO U TPONU3BOJIEHO
CTPOCHHS aToMa CTpOSIT B YyCTHOH M MUCHBMEHHON
dhopme
KoMMyHHMKaTHBHbBIE:
Bnanenne MoHONOTHMUECKON 1
JTMAJIOTHYECKON hopMaMu peuu
58. | 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH Hayyamca:0600maTs PeryasTuBHbIe:
H3MEeHEeHHUs. CBOICTB HM3MEHEHHUS CBOMCTB 2JIEMEHTOB U UX HH(POPMAIIUIO TIO TEME B BHJIE Paznmuuarot croco6 u pe3ynbraT
COEIMHEHUH B TIEpUOJIaX U FPYNIax B | CXEM, BBIIIOJIHATH TECTOBYIO JIeACTBUS
SJICMCHTOB \Ifl ux CBeTE MPEJCTaBICHUN O CTPOCHUU paborty, Ilo3naBare/bHbBIE:
COCIMHCHMH B ATOMOB 3JIEMEHTOB. 3HAYCHHUE Bunageror o0IyM IPUEMOM PEIIECHHUS
nepuoaax u rpynmax Ilepronuueckoro 3akoHa 3a71a4
B CBETE KoMmykaTuBHbIE:
TIPeICTABICHHIT O JloroBapuBaroTcs 0 COBMECTHOM
JeSITETFHOCTH IO PYKOBOJICTBOM
CTPOCHUHU aTOMOB
YauTens
3JIEMEHTOB. 3HaYEHUE
[leproauueckoro
3aKOHa
59. | Buabl XUMHAYECKHUX Bupl XUMUYECKUX CBS3CH M TUITBI Hayuamcsa: 06o0marb PeryasTuBHbIE:
CBSI3€ii M THIIBI KPUCTAJUTHYECKUX PEIICTOK. “HPOPMAIIKIO IO TEME B BHJE PasnmugaroT criocob u pe3ynsrat
B3anmocBsi3b CTpOEHUS U CBOMCTB TaOJIHUIIBI, BEITIOIHATE TECTOBYIO JIEUCTBUS
KpHCTATLTMICCKIX BEIIIECTB paboty Ilo3HaBaTenbHbIE:
PCUICTOK. Brageror 00IIIM IPUEMOM PELIeHHU
B3anmocss3p 3a1a4
CTPOEHUS U KomMykaTuBHBIE:
CBOMCTB BEIECTB KonTponupyrot nefictus mapaepa
60. KﬂaccmbHKaqu Knaccupukanus XuMHUIeCKIX Hayuamcs:0600math PeryasTuBHbIe:




XUMHYECKUX peaKIui
110 paSJII/I‘IHI:IM

pEeaKuii o pa3InYHBIM NPU3HAKAM
(4MCI0 M COCTaB pearupyromux u
00pasyouMxcs BEIECTB; HAJTHINE

I/IH(I)OpMaIII/I}O 10 TEME B BUJIC
CXCM, BLIIIOJHATH TCCTOBBIC
3aJaHusA

Paznmuuarot croco6 u pe3ynbraTt
nefcTBUS
Ilo3HaBaTeJILHBIE:

MIpU3HAKaM. i
TpaHUIIBI pasaena ¢as; Biragerot o6mmM mprueMoM pereHus
TEII0BOM 3PP EeKT; N3MEHEHNE 3a/1a4
CTENEHEN OKUCIIEHUS AaTOMOB; KoMmykaTuBHbIe:
HCTIOIB30BaHUE KAaTaIN3aTopa; JloroBapuBaroTcsi 0 COBMECTHOI
HaTpaBJICHUE IPOTEKAHII). JeSITETFHOCTH IO PYKOBOJICTBOM
yauTeNns
61. CKOpOCTb CKOPOCTh XMMHYECKHX PEaKIiid 1 Hayyamca:0600maTh PeryasituBHbIe: Nmerot nenoctHoe
XMMHYECKUX PeaKIiii (hakTOpHI, BIUSIOIINC HA HEE HH(POPMAIIKIO TIO TEME B BHJIE PaEJ‘II/I‘{a}OT Croco0 U pe3ynbTar MUPOBO33pEHUE,
CXEM, BBIIIOJHATH TECTOBYIO JeicTBus COOTBETCTBYIOLIEE
pabory Ilo3naBare/ibHbBIE: COBPEMEHHOMY
Bnageror o0ImuM nNprueMoM pelicHus | YPOBHIO PA3BHTHUS
3a/1a4 HAYKH
KomMmykaTuBHBIE:
KoHTpoaupytoT aeiictBus napTepa
62. KﬂaccmbHKaqu IIpocTeie 1 cnoKHBIE BEIIECTBA. Hayuamcs:0600math [IposiBnsiroT
HEOPraHUYECKHIX MerTasisl 1 HeMEeTaJlTbl, COCTaB, “HPOPMAIIHIO TIO TEME B BHIE I0OpOKETATETHHOCTD
KIaccu(uKaIus CXEM, BBITIOTHATH TECTOBYIO ,OT3BIBUNBOCTH, KaK
BeICeCTB paboty MTOHNMAaHHE TYBCTB
IPYTUXITIOJEH U
63. | CaoiicTBa OO0ume XHMHUYIECKIEe CBOUCTBA Hayuamca:0600mats PeryasTuBHbIe: COTEpEKUBAHUE UM
HEOPraHUIECKHX OKCHIIOB U THAPOKCHIOB (OCHOBaHWH, | MH(OPMAIHIO [0 TEME B BUJIE Paémxma}oT croco0 ¥ pe3yibTaT
KHCJIOT, aM(OTEPHBIX THAPOKCHIOB), | CXEM, BBIIIOIHATH TECTOBYIO JercTBUs
BCIIICCTB
comu B cBete TO/] paboty Ilo3HaBaTenbHbIE:
Brazgeror o0muM nprueMoM pemeHns
3amaq
KomMmykaTuBHBIE:
KonTponupyrot neiicTBus mapTHepa
64. | emeTHueCcKIEe I'enetnyeckue psaabpl MeTaa, Hayuamcsa:0600math PeryasTuBHbIE:
PSUIBI METAILIA, HEMeTalljla U MEePEXOHOT0 MeTajlia HH(POPMAIIUIO IO TEME B BHJIE PaEJ‘II/I‘{a}OT CIoco0 U pe3ynbTar
CXEM, BBIIIOJHATH TECTOBYIO JIeHCTBUS
HEMETalJIa 1
paboty Io3naBaTenbHBbIE:
HEPEXOMAHOTO MCTall1a BrageroT 00IIM IPUEMOM PELIeHHU
3amadq
KomMykaTuBHBIE:
KoHTpoaupytoT aeiictBus napTHepa
65. | Tpenunr- TpeHuHr-TeCTUpOBAHHUE 110 PeryasTuBHbIe: Beipaxaror
Bapuantam ['MIA nponuieix et u PaznmugaroT criocob u pe3ynsraT aJIeKBaTHOE

TECTUPOBAHUC 10




BapuanTtam ['TA
MMPONUIBIX JICT U
JIEMOBEPCUU

JEMOBEPCHU

JIEHUCTBHS
Ilo3naBareabHbIE:
Bnazgeror 00muM nprueMoM pericHus
3a7a4
KomMykaTuBHBIE:
KoHTpoaupytoT aeiictBus napTepa

66.

Hrorosas
KOHTPOJIbHAS
padora Ned

TectupoBaHue 1Mo BapuaHTam
I'MA nemoBepcuu

Hayuamcsi: npuMeHsTH
MOJIy4eHHbIC 3HAHUS U
c(hOPMHUPOBAHHBIC YMCHUS IS
pemeHns y4eOHbIX 3214

PeryassTUBHBIE:OCYIIICCTBISIIOT
TOIIATOBBIA W UTOTOBBIN KOHTPOJIb
10 pe3yIbTaTy

Ilo3HaBaTenbHBIE:

CTpOSIT PeYeBOE BBICKA3bIBAHUE B
YCTHOW U MHUCbMEHHOH popme
KomMmykaTuBHBIE:

®opMynupyrOT COOCTBEHHOE MHEHHE
Y IO3UIII0

MOHUMAaHHE IPUYUH
ycrexa 1 Heycrexa
y4eOHOI
JEATEIBHOCTH

67

70

Pe3zeps




Onucanue y4yeOHO-METOAMYECKOr0 M MATEPUAIBHO-TEXHHYECKOr0 olecnevyeHust

Y4ye0Ho — MeToINYECKOe o0ecmeYeHue

1.IlpumepHas nmporpaMmMa OCHOBHOTO 0OIIero 00pa3oBaHus 0 XUMUH (0a30BBIN YPOBEHB);

2.ABtopckas mporpammaO.C.I"abpuensina, coorBercTBytomas OenepanpsHomy ['ocymapcTBeHHOMY 00pa30BaTeIbHOMY CTaHAAPTY OCHOBHOTO
o0rmiero o6pazoBaHus U AonylieHHass MUHUCTepcTBOM 0Opa3zoBanus U Hayku Poccuiickoit ®enepanyu (O.C.I'abpuensn [Iporpamma Kypca XuMuu
s 8-9 knmaccoB obmeoOpazoBatenbHbIX yupesxaenuii / O.C.I'abpuensn. — M.: ipoda, 2012r.).

3.I'abpuensn O. C., Ocmpoymos U. I'. HactronpHas kHura yuutens. Xumus. 9 k 1.: Metonuueckoe nmocodue. — M.: Ipoda, 2010r

4. Xumus. 9 k 1.: KoatponbsHbie u mpoBepouHbie padoThl kK yueOHuky O. C. 'abpuensaa «Xumust. 9 / O. C. IN'abpuensn, I1. H. bepeskun, A. A.
VYmakoBa u ap. — M.: [Ipocda, 2009r.

S.I'abpuensn O. C., Ocmpoymos U. I'. Uzydaem xumuto B 9 k I11.: Jlunakrudeckue marepuansl. — M.: bauk mumroc, 2009r.

6.l abpuenan O. C., Hwykosa A. B. Pabouas terpanp. 9 x 1. K yueonuky O. C. 'abpuensna «Xumus. 9». — M.: Jlpoda, 2012r.

7.I'abpuenan O. C., Bockobounukosa H. I[1. XumMust B TecTax, 3ajadax, ynpakHeHHsX. 8— 9 ki — M.: JIpoda, 2009r.

MarepuajibHO-TeXHHYeCKoe o0ecreyeHue:
Jiia 00ydeHus ydalmxcsi OCHOBHOM IIKOJIBI B COOTBETCTBUU ¢ TpeOoBaHusIMU DenepanbHOro rocyAapCcTBEHHOT0 00pa3oBaTeNbHOTO CTaHaapTa
Heo0Xo/MMa peanu3aius JIesTeIbHOCTHOTO MoAXoja. JlesaTenbHOCTHBIM MOIX0oA TpeOyeT IMOCTOSHHOM Omopsl mpolecca OOydeHHs XUMHHU Ha
,Z[GMOHCTpElLIHOHHBIfI OKCIICPUMCHT, MNPAKTHUYCCKUC 3aHATUA U HaGOpaTOpHBIe OIIBITHI, BBIIIOJHACMBIC YYalllUMUCH. Ka6I/IHeT XUMHUHU OCHaI_]_IéH

KOMIUIEKTOM JEMOHCTPALIMOHHOTO U J1TAOOpaTOpHOro O0OpYIOBaHUS MO XMMHUHU JJIsi OCHOBHOM IIKOJbL. B kaOuHeTe XMMUU OCYIIECTBISIOTCA Kak



ypouHasi, TaKk ¥ BHEeypouHast (OpMbl yueOHO-BOCIIUTATEIBHON ACATENBHOCTH C ydamuMucs. OcHalleHue B Ooubliei yacTu cooTBeTcTByeT [lepeunto
o0opynoBaHusi KaOWHETa XMMHUHM W BKJIIOYACT DPA3IUYHbIE THIBI CPEACTB OOy4deHHs. bBomblnyio 4acTh OOOpPYHZOBaHUS COCTaBISIOT YydeOHO-
MpakTHUecKoe U y4eOHO-1abopaTtopHOe 00OpYyJAOBaHWE, B TOM YHCIIE KOMIUIEKT HATypajdbHBIX OOBEKTOB, MOJEIH, MPUOOPHI M MHCTPYMEHTHI IS
MIPOBE/ICHUS IEMOHCTPAIIUI M IPAKTUIECKUX 3aHITUHN, IEMOHCTPAIIMOHHBIE TA0JIUIIBI, BUICO, MEINA OCHAIIICHHE.

B KOMIUIEKT TEXHUYECKUX M MH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX CPEACTB OOyUEHHs BXOJAT: amlmaparypa JJis 3alucei U BOCIIPOM3BEICHUS
ayaMo- U BHUJCOMH(POPMALINU, KOMIIBIOTEDP, MYJIbTHUMEINA MPOEKTOP, JOCKA C MHTEPAKTUBHOM MPHUCTaBKOM, KOJJICKIMS MEIHa-pPecypcoB, BBIXOI B

HNuTtepHer.

Hcnonp3oBaHue 3JEKTPOHHBIX CPEACTB 00yUEHUS MO3BOJISIOT:

® aKTHBH3WPOBATH AEATEIBHOCTH O0YJAIOMNXCS, TOTyYaTh 00Jiee BBICOKHE KaueCTBEHHBIE PE3YJIbTaThl 00yUIeHNS;
e 1pu noxaroroBke k EI'D obecneunBaTh caMOCTOATENIFHOCTD B OBJIAJCHUH COJIEPKAHUEM Kypca .

e (popmupoBarh UKT - KOMIETEHTHOCTH, CHOCOOCTBYIOLIYIO YCIIEIIHOCTH B Y4€OHON JAeITEeIbHOCTH;

e (dopmupoBats YVY/I;

Hamypanouwvie 06vexkmut

HatypanbHble 00beKThI, UCTIONIB3yeMble B OOYyUeHUH XHUMUH, BKIIIOYAIOT B c€0sl KOJUIEKIIMM MHHEPAJIOB M TOPHBIX MOPOJ, METAJJIOB U CIIJIaBOB,
MUHEPAITBHBIX YIO0OPEHHH, MIacTMACcC, KAy4yKOB, BOJIOKOH U T. 1.

O3HakoMJIEHHE yJaImuxcs ¢ 00pa3iaMu UCXOJHBIX BEIIECTB, MOIYIPOAYKTOB U TOTOBBIX MU3JIEIHIA MMO3BOJSET OTYYUTh HATTISAHOE MIPEICTABICHIE

00 3THX MaTepuanax, UX BHEIIHEM BHJIE, @ TAK)KE O HEKOTOPBIX (PU3MUECKUX CBOWCTBAX.

XumuuecKkue peakmuegvl U Mamepuaivl
OOpareHne co MHOTHMMH BEIIECTBAMHU TPEOyeT CTPOrOTo COONIOJEHUS TPABWII TEXHUKH O€30MacHOCTH, OCOOEHHO IPH BBIMOJHEHUU OIBITOB

caMHMH ydaiquMmucs. Bce HeoOXoaumble Mepbl MPEAOCTOPOKHOCTH YKa3aHbI B COOTBETCTBYIOIIUX JOKYMEHTAX U UHCTPYKLIHSIX.



Xumuueckasn nabopamophnas nocyoa, annapamasl u RpuGOPsl
XumMuueckas nocyaa noapasacidaeTCsa Ha IBC IPpyNIbI: JJId BBIITOJHCHUS OIIBITOB YHAIIUMUCA U JCMOHCTPALIMOHHLIX OIIBITOB.

[Tpubopsl, anmaparsl 1 YCTAHOBKH, UCIIOJIb3yeMble Ha YPOKaX XUMUH, MOAPA3/IEISIOT Ha OCHOBE MPOTEKAIOIMINX B HUX GU3NYECKUX U XUMHUECKHX.

Mooenu

OObekTaMu MOJICTUPOBAHUS B XHMHUH SIBIISTFOTCS. aTOMBI, MOJIEKYJIbI, KPUCTAILIBI, 3aBOACKHUE aMIapaThl, a TAKKE MPOUCXOISIINE TPOIECCHI.

B npenonaBanuu XUMHUK UCTIONB3YIOTCS. MOJICH KPUCTANIMYECKUX PEMIETOK anMasa, rpadura, cepsl, hocdopa, okcuna yriepona(ly), moBapeHHOH
COJIH, NIbJIa, HO/a, Kelie3a, Meld, Maruus, Habopbl MOJIeNiel aTOMOB IS COCTABIICHUS IIIAPOCTEPIKHEBBIX MOJENIEH MOJIEKYII.

Yueonwvie nocooua na neuammnoit ocnose

B mpouecce oO0yueHuss XMMHUM HCHOJB3YIOTCS CIEAyIOIIHE TaOMUIBl MMOCTOSHHOTO SKCHoHUpoBaHus: «llepuoanueckas cucteMa XUMHUYECKHX
anementoB J[.M. MenneneeBa», «Tabmuiia pacTBOPUMOCTH KHCJIOT, OCHOBAaHHMH W COJEH», «IJIEKTPOXMUMHYECKUN DS HAMNPSHKEHUNH METalIOBY,
«KpyroBopoT BeliecTB B MPUPOAE» U JP.

Jlis opraHuzanuy caMoCTOSITENbHON padOThl 00ydarolmuXcsi Ha ypoKaxX HCIOJIb3YIOT pa3HOOOpa3Hble NUIAKTHYECKHE MaTepHallbl: TETpaau Ha
ME€YaTHON OCHOBE WJIM OT/AEJIbHBbIE paboyhe JUCTHl — HMHCTPYKIHMH, KapTOUYKU C 33JaHUSIMU PAa3HOM CTENEHW TPYAHOCTH ISl U3Y4EHHsS HOBOTO

MaTepuaia, CaMOIPOBEPKHU Y KOHTPOJIS 3HAHUH ydaluxcsl.

Jlnst oGecniedeHust 6€30MacHOTO TPpyJAa KaOMHETE XMMHUHU UMEETCS:
® TIPOTHBOIOXKAPHBI UHBEHTAPh
® anTeuyKky ¢ HabOPOM MEIMKAMEHTOB U MEPEBA30UHBIX CPEICTB;
® HHCTPYKIIHIO IO TIpaBmiiaM 0€30MaCHOCTH TPYAA JUTIsl 00YJArOIIHXCS

® I KypHaJ PerUCTpaIMM WHCTPYKTaXa Mo MpaBuiaM 0€30MacHOCTH Tpy/a.



