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PABOYAS ITPOTPAMMA 11O XUMHH 9 KJI. 11O PI'OC ( k yueonuky O.C. I'abpuessina)
IHosicHuTeAbLHAS 3aNMCKa

Pabouas nporpamma s 9 kitacca 00111e00pa30BaTENbHBIX YUPEXKIECHUN
(6a30BBIN YPOBEHB ).
Pabouass mporpamma cocTaBieHa B COOTBETCTBUU C TpeOoBaHUAMH DeAepallbHOr0 rOCyJIapCTBEHHOIO 00pa3oBaTEIbHOTO
CTaHJlapTa OCHOBHOI'O 00IIEro 00pa3oBaHusl BTOPOro MOKOJIeHUs, [[puMepHOl mporpaMMbl OCHOBHOTO OOIIETO 00pa30BaHus 110
XUMUHU U aBTOpckoi [Iporpammel kypca xumun s 8-9 kiaccoB oOuieo0Opa3oBaTenbHbIX yupexaeHuii(0a3oBsiii ypoBenb) O.C.
["abpuensna (2012roxa). Hactosimas nporpaMma yuyuThIBaeT pekoMeHaanuu [I[puMepHoil mporpaMmbl 110 XUMHUU JIJI1 OCHOBHOM
LIKOJIBI.

Pabouast mporpaMma 1no XMMHUHU: KOHKPETU3UPYET MOJ0KeHUuss DyHIaMEHTaIbHOTO A/ipa COAepKaHus OOYYEHHS] XUMUU C
YU4€TOM MEXKMPEIMETHBIX CBsI3ei Y4EOHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA; OIpeNesseT IOCIe0BaTeIbHOCTD
M3YYEHUS EUHULL COIepkKaHUsl 00yUeHUsI XUMUU U (pOopMUpOBaHHUS (pa3BUTHUS) OOIIUX YUEOHBIX U CEUU(DPUUECKUX MPEAMETHBIX
YMEHHMI; 1aeT OpUEHTUPOBOUHOE paclpeiesieHne yueOHOro BpEMEHH T10 pa3jiejaM U TeMaM Kypca B MOJAIbHOCTH «HE MEHEE».

CopepxaHve NpOrpaMMbl HaIlpaBJI€HO Ha OCBOEHME 3HAHMM M Ha OBJAJeHUE YMEHUSMU Ha 0a30BOM YpOBHE, UTO
cootBeTcTBYyeT OOpa3oBarenbHOl mnporpamMMe MmiKojbl. OHa BKIIOYAET BCE TEMbl, NPEIyCMOTPEHHbIE (eaepanibHbIM
roCy/IapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOTO OOIIEro OOpa3oBaHMsI MO XMMHUU W aBTOPCKOW IMPOTrpaMMOi

y4eOHOro Kypca.



HporpaMMa KypcCa «XUMHUN» IIOCTPOCHA Ha OCHOBC CHHpaHBHOﬁ MOJICIIH, HpCI[YCManHBaI-OHleﬁ IMOCTCIICHHOC PAa3BUTHC U

yIIIyOJIeHUE TEOPETUUECKUX MPECTABICHUIN PU JIMHEITHOM 03HAKOMJICHUU C SMIIUPUUYECKUM MaTepUaIoM

B npeaAMETax €CTCCTBCHHO-MATECMATHYCCKOI'0 IIUKJIA BCAYINYIO POJIb UTPACT IMO3HABATCIIbHAA ACATCIbHOCTh U COOTBCTCTBYHOIIUC

€M M03HABATEIbHBIC y‘I€6HI>I€ HeﬁCTBI/IH. B cBsi3u ¢ 5TUM OCHOBHBIMH neJasamMun Oﬁy‘leHI/Iﬂ XUMHH B OCHOBHOM IIKOJIC SIBJISIFOTCS:

1) dbopmupoBaHue y 00y4aromuxcsi yMEHUsI BUIETh U IOHUMATh [IEHHOCTh 00pa30BaHusl, 3HAYUMMOCTh XUMUYECKOTO 3HAHUS JJIS
KQXKJIOTO YeJIOBEKAa HE3aBUCUMO OT €ro NMpodeCcCHOHANBHOU ACSITENbHOCTH; YMEHUS pa3inyaTh (akThl U OIECHKHU, CPABHUBATH
OLICHOYHBIE BBIBOJIbI, BUJETh UX CBA3b C KPUTEPHUSIMHU OIIEHOK U CBSI3b KPUTEPHUEB C OMNPENEICHHOW CHUCTEMOW LIEHHOCTEM,
dhopmynHpoBaTh 151 000CHOBBIBATH COOCTBEHHYIO MTO3UIIHUIO;
2) dhopmupoBaHUe Y OOYYAIOIIMXCA IIEJIOCTHOTO MPEJCTABICHUS O MUPE U POJIU XUMHUU B CO3/IJaHUU COBPEMEHHOMN €CTECTBEHHO-
HAay4YHOM KApTUHBI MHPA; YMEHUS OOBACHATH OOBEKTHI W MPOIECCHl OKPYXKAlolel eUCTBUTENBHOCTU — MPUPOIHOM,
COIMAJILHOM, KYJbTYPHOH, TEXHUYECKOU Cpepbl, UCIIOJB3YS TUTSt ATOTO XUMUYECKUE 3HaAHUS,
3) npuoOpeTeHre OOYYArOITUMUCS OMBITA Pa3HOOOpPA3HOM ACATEIBLHOCTH, IMO3HAHUS W CAMOMO3HAHMS; KIIFOYEBBIX HABHIKOB
(KITF0OUEBBIX KOMITIETEHTHOCTEHN ), UMEIOIIUX YHUBEPCATbHOE 3HAYEHUE ISl PA3JIMUHBIX BUAOB JIESITEIHHOCTH: PELICHUs MPOOIIeM,
MPUHATUS PEIICHUN, TOWCKA, aHalm3a U 00paboTKu HWH(POpMAIMH, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB HW3MEpPEHUH,
COTPYIHHYECTBA, 0€30MaCHOTO OOpAICHHS C BEIIECTBAMHU B MOBCETHEBHOMN KU3HHU.

3amayamu u3yyeHus y4eOHOro npeamera «XumMusa» B 9 Kiracce sIBISIOTCS:

yueOHble: GOPMHUPOBAHNE CUCTEMbI XUMUYECKHUX 3HAHUM KaK KOMIIOHEHTa €CTECTBEHHOHAYYHON KapTUHBI MUPA;



Pa3BUBAKOIIME: PA3BUTUE JIMYHOCTH OOYyYalOIUXCS, WX MHTEIUIEKTyaJlbHOE M HPABCTBEHHOE COBEPIICHCTBOBAHMUE,
dbopMUpOBaHHE Y HUX TYMaHHUCTHUECKUX OTHOIICHHUN M 3KOJOTHYECKH IIeIeCO00pa3HOro MOBEACHHUS B OBITY U B TPYIOBOM
NEATEIIbHOCTH;

BOCHUTATEIbHbIE: GOPMUPOBAHNE YMEHUI O€30MacHOTO 0OpaIIeHNs C BEUIECTBAMH, HCIIOIb3yEMbIMU B TIOBCETHEBHOM KM 3HU;
BbIPa0OTKA MOHMMAHUS OOIIECTBEHHON NMOTPEOHOCTH B Pa3BUTUM XMMHHU, a TaKKe (POPMUPOBAHUE OTHOLIEHUS K XMUMHH KakK K

BO3MOXKHOM 001acT OyayIieil MpakTHYECKOM 1eITeTbHOCTH.

OO01mas xapakTepuCcTUKA Y4e0HOr0 npeamMera « XumMus»

B cootBercTBUM ¢ DenepalibHBIM rOCYapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOT'O 00I11er0 00pa30oBaHusl ydaluecs
JIOJDKHBI OBJIQJIETh TAKUMM TO3HABATEIBLHBIMU YYCOHBIMHU JEUCTBUSAMH, KaKk yMeHUE (OpMyJIHUpOBaTh MPOOJIEMY U THUIIOTE3Y,
CTaBUTH LEJU U 33/1a4l, CTPOUTH IJIaHbI JOCTH>KEHUS LI€JIE U PELICHHs TTOCTaBJIEHHBIX 3a/1a4, POBOAUTH SKCIIEPUMEHT U Ha €0
OCHOBE JIeJIaTh BBIBOJIbI U YMO3AKJIIOUCHUS, TPEACTABISATh UX U OTCTAaUBaTh

CBOIO TOYKY 3peHusa. Kpome 3Toro, ydvamuecs AOJDKHBI OBJIaJIeTh IPUEMAMH, CBSI3aHHBIMU C OMNpEACICHUEM TOHSTHM:
OTpaHUYMBATh HMX, ONHCHIBATh, XapaKTepHU30BaThb U cpaBHUBaTh. (ClenoBaTENbHO, TP W3YUYCHUM XUMHUHU B OCHOBHOW WIKOJIE
yJalecs JOKHBI OBJaACTh YYCOHBIMH JCHCTBUSIMU, TO3BOJSIONIMMU UM JOCTHYb JIMYHOCTHBIX, MPEIMETHBIX U
MeTaIpeMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

[Ipennaraemas mporpaMma MO XHMHUHM PacKpbIBaeT BKJIQJ y4eOHOro mpeamera B JOCTHKEHHE IeJied OCHOBHOIO OOIIEero

00pa3oBaHuUs U OIpEEseT BAKHEHUIINE CoiepKaTeIbHbIe TUHUHU TTpeIMeTa:



* BEECTBO — 3HAHHA O COCTAaBC U CTPOCHHHU BCIICCTB, UX Ba)KHEHUIIINX (1)I/I3I/ILI€CKI/IX N XUMHUYCCKHNX CBOﬁCTBaX, OMOJIOTUYECKOM

JICUCTBUH,
XHMHYeCKasi peakIusi — 3HaHUSA 00 YCIOBHUSIX, B KOTOPBIX HPOSIBISIOTCS XMMHYECKHE CBOMCTBA BEIECTB, CIIOCO0aX
yIpaBlICHUS XUMHYECCKUMH MPOIIECCAMHU;
NpUMEeHeHUe BelleCTB — 3HAHUS U ONBIT MNPAKTUYECKOW MESITEIHbHOCTH C BEIIECTBAMHU, KOTOpbIE HaWOOJee YacTo

yIOTPEOJIAIOTCS B MOBCEIHEBHON JKU3HU, MIUPOKO UCIOIB3YIOTCS B MPOMBIIIIEHHOCTH, CEICKOM XO3SIMCTBE, HA TPAHCIIOPTE;
SI3bIK XMMHM — CHCTEMa BaXXHEHIIMX MOHATUW XUMHUM M TEPMHUHOB, B KOTOPBIX OHM OIMCHIBAIOTCS, HOMEHKJIATypa
HEOPTraHWYECKUX BEIIECTB, T. €. UX Ha3BaHUs (B TOM YMCIEC M TPUBHUAIBHBIC), XUMUYECKHUE (HOPMYJIbl U YpPaBHEHHUS, a TAKXKE
npaBuia nepeBojia HHGOPMAIMKU C €CTECTBEHHOTO SI3bIKa HA SI3bIK XUMUU U 00PATHO.
[Ipu orbGope conepkaHusi, KOHKPETUZUPYIOIIETO IPOrPAMMY, YUYUTHIBAIOCh, YTO MEpe] 00IKUM 00pa30BaHUEM HE CTOMUT 3ajada
npodeccuoHaNbHOM MOArOTOBKU 00ydYaroIuXCcsl. DTO ONPEISINIO TTOCTPOEHUE Kypca Kak OOLIEKyJIbTYpPHOIO, HalpaBJIe€HHOTO,
MpexX/1e BCero Ha (OpMUpOBaHUE M PAa3BUTHE MHTEpECAa K M3YUCHHIO XMMHUH. YUTEHA OCHOBHAs OCOOEHHOCThH MOJIPOCTKOBOIO
BO3pacTa — Hayayo nepexoja OT AETCTBA K B3POCIOCTH, KOTOPbIN XapaKTepu3yeTcs pa3BUTUEM MO3HABATEIBHOM CeEpBhl.
Ha »tame ocHOBHOro o0miero cpeaHero oOpa3oBaHUS MPOMCXOAUT BKIIOYEHHE OOy4yaroUMXcs B MPOEKTHYIO U
HCCJIEI0BATENbCKYIO JESATEIbHOCTh, OCHOBY KOTOPOW COCTaBISIIOT TaKU€ YHUBEpPCaJbHbIE ydeOHbIE IEHCTBUSA, KaK YMEHHE
BUJIETh TPOOJEMBI, CTAaBUTh BOIPOCH], KIacCU(DHUIMPOBATh, HAONIOAATH, MPOBOJUTH OKCIEPUMEHT, JEJaTh BBIBOJALI U
YMO3aKIIIOUEHHUSI, O0BSICHATD, JOKA3bIBATh, 3AIIUILATH CBOU UJIEH, AaBaTh onpeneneHus noHsaTusaM. CroJa ®e OTHOCATCA MPUEMBI,
CXOJIHBIE C OIpEACIICHUEM MOHATUN: ONKCAHUE, XapaKTEPUCTHKA, Pa3bsiCHEHUE, CpaBHEHHE, paznuyeHue. DopmupoBaHue 3THX

YHUBCPCAJIIbHBIX y‘—Ie6HBIX ,HefICTBHP’I HA4YMHACTCA emé B HayajJbHOM IOKOJIC, a B KYpCC XUMHNU OCHOBHOM IIKOJIBI IMPOUCXOOUT UX



Pa3BUTUC N COBCPIHICHCTBOBAHUC. B cBs3u ¢ atuM PE3CPBHBLIC 9aChl IINTAHUPYCTCA HMCIIOJIB30BATh HA q)OpMI/IpOBaHI/IC " Pa3BUTHUC

YMGHI/Iﬁ HpOCKTHOﬁ u HCCJ'ICI[OB&TCJ'IBCKOﬁ ACATCIIbBHOCTHU, YMCHUC BUACTDH HpO6J’I€MBI, ACJIaTb BbIBOJbI U YMO3AKJIFOYCHUS.

MecTo y4eOHOro npeamera B yueOHOM IJIaHe

Oco0EHHOCTBIO COJIepKaHUS Kypca « XUMUS» SBISIOTCS TO, YTO B 0a3UCHOM yueOHOM (00pa30oBaTeIbHOM) IIJIaHE ATOT MPEAMET
MOSIBIISIETCS TIOCTIEHUM B Py U3YUYCHHsS] €CTECTBEHHOHAYYHBIX NUCUUILIMH. [laHHAs HEO0OXOAMMOCTh OCBOECHUS OOBICHSIETCS
TEM, YTO LIKOJIBHUKU JOJKHBI 00JIalaTh HE TOJIBKO OINMPENEIIEHHBIM 3allacOM MPEIBAPUTEIbHBIX €CTECTBEHHOHAYUYHbIX 3HAHUM,
HO U JOCTaTOYHO XOPOIIO Pa3BUThIM AOCTPAKTHBIM MBIIUICHUEM. YYalllMMUCA YK€ HAKOIUICHBI 3HAHHUS 10 CMEXHBIM
JTUCIUIUIMHAM [MKJIa: OWOJOTUH, (PU3MKH, MaTeMaThku, reorpaduu, chHOpPMHUPOBAIUCH YMEHHUS AaHAIU3UPOBATH, BECTU
HaOJI0/ICHN S, CPABHUBATh 00bEKTHI HAOIIOCHUS.

B cooTBercTBUM ¢ y4eOHBIM IJITAaHOM Ha WM3Y4YEHHUE XUMHUHU B 9 Kilacce OTBOAMTCS 2 yaca B Henmemnto, 70 4acoB B roj, npu
HOPMATUBHOM MPOJOJKUTENIHHOCTH ydeOHOro roja 35 yueOHbIX HeAelnb. B COOTBETCTBHM CO CJIOXKUBIICHCS MPaKTUKON
OpraHu3allid OCHOBHOTO o0OIero o00pa3oBaHUs B 00pa30BATENIbHBIX YUPEKACHUAX OOHIEro o0O0pa3oBaHUsl peasibHas
MPOJIOJDKATEFHOCTh YyUeOHOTO T0/la MEHBIIE HOPMATHUBHOM W cocTaBisieT 34 yueOHble Heienud. Takum o0pa3om, Bpewms,
BBIIEJISIEMOE Pa0OYMMU yUE€OHBIMU IJIAHAMH HA M3Y4YEHUE XUMHUH B 9 Kiacce Ha MpaKkTUKE paBHO 68 yacawm.

C yd4eToM HEM30SKHBIX TOTEPh YYEOHOTO BPEMEHHU, BBI3BIBAEMBIX Pa3IUYHBIMH OOBCKTUBHBIMHA TPUYMHAMH, a TaKKe
HEOOXOJAMMOCTU BBIJICJICHUSI JOMOJHUTEIBHOTO BPEMEHM HA HW3Y4YEHUE OTACNIbHBIX BOMPOCOB Kypca XMMHHM IPOrpPaMMOn
MPETYCMOTPEH OO0JIBIIION 00BEM PE3EPBHOTO BPEMEHH -6 4acoB.

IIporpamMmmoii npeayCcMOTPEHO MPOBEACHUE:



KOHTPOJIBHBIX paboT — 4,
NPaKTHYECKUX paboT — 6 4acoB.

Cpok peanuzaiy NporpaMmbl — OJJUH Y4EOHBIH TO/I.

®opmbl, METOIBI U CPeACTBA 00y4eHHs, TEXHOJIOTUH
B nanHoM kiacce BeIylIMMU MeTOJIaMU OOY4EHHUS NMPEAMETY SIBISIOTCS: 00BICHUTEIBHO-UILTIOCTPATUBHBIN U PETIPOTyKTUBHBIM,
XOTS HCIOJb3YETCS M YACTHYHO-TIOMCKOBBIM. Ha ypokax HCHONB3yIHOTCS AJIEMEHTHI CIEAYIOLIIMX TEXHOJOTHH: JHUYHOCTHO -
OpUEHTHPOBaHHOE 00yueHue, 00yueHue ¢ npuMeHeHneM onopHsix cxem, UKT, mpoekTHas 1esTebHOCTb.

Hcnone3yrores caenyromue Gopmbl 00yueHusi: ydeOHbIE 3aHATHS, SKCKYPCUH, HAOJIOJEHUS, ONBITHI, SKCIIEPUMEHTHI, paboTa
C y4yeOHOU M TOMOJHUTEIBHOUN JIMTEpaTypOil, aHaIN3, MOHUTOPUHT, UCCIIEI0OBAaTENbCKas paboTa, mnpe3eHTauusd. OnpeaeneHHoe
MECTO B OBJIQJICHUM JAaHHBIM KypCOM OTBOJUTCSI CaMOCTOSITENIbHOM paboTe: MOArOoTOBKAa TBOPYECKUX pPAOOT, COOOLICHHIA,

pedeparos.

DopMbI NPOMEKYTOYHON U UTOIOBOM ATTECTALUU
[IpomexxyTouHast arTectauus NpoOBOAUTCS B popMe:
- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOSITENIbHBIX padoT;

- IPAKTHYCCKHX,



- TBOPYECKHUX padoT.

VYyanuecs npoxoaiaT UTOroByro arTecTanuio — B Buae [ MA.

O6yuenue Benércs mo yueOHuky O.C.I'abpuensn «Xumusg 9 knacc», KOTOpBIM COCTaBIsSe€T €AUHYIO JIMHUIO YYEOHHKOB,

COOTBETCTBYET (peiepaTbHOMYy TOCYAapCTBEHHOTO 00pa30BaTEILHOTO CTAHIAPTa BTOPOTO IMOKOJEHHS 0a30BOTO YPOBHS M

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

OT1anyure/bHbIE 0CO0CHHOCTH Padoyell MPOrpaMMbl U ABTOPCKOM

OcHoBHOE COACPIKAHNC aBTopCKOﬁ IMOJIHOCTBIO HAIIIJIO OTPAKCHUC B ,Z[aHHOﬁ pa60qeﬁ IIporpamMme.

B pa6oqyfo nporpamMmy I10 XMMHUH BHCCCHbI H3MCHCHHUSA IIO CPABHCHHIO C aBTOpCKOﬁI n3

pe3epBa jgobaBieHo 1 gac Ha

«Metamnb» u 1o6aBneH luac Ha [IpakTukym 1 «CBolicTBa METaIOB U UX COEIUHEHUI. OCHOBHOE OTIMYHME TAHHOU padoueit

MpOrpamMMbl OT aBTOPCKOM COCTOUT B TOM, YTO B aBTOPCKOHM MporpamMme MpakTUYECKUe padOThl CrPyNIUPOBaHBI B OJIOKU -

XUMHUYECKUE MPAKTUKYMBI, KOTOPbIE MPOBOJATCA MOCIE M3YYECHHsS] HECKOJIbKMX pa3lesoB, a B pabouell MporpaMme 3TH Ke

IMPAaKTUYCCKUC pa6OTBI AAr0TCA IMOCJIC N3YUCHUA KOHKpCTHOfI TEMbBI. DTO MO3BOJISICT Jy4dHlI€ 3aKpCInTh TCOpCTI/IIICCKI/Iﬁ MaTcpuall

Ha TMPaKTUKE W TMPOBEPUTh MPAKTUYECKUE YMEHHMS W HaBBIKM HEMOCPEICTBEHHO MO JaHHOW TeMe. UTOOBI mpoBecTH

MPaKTUYECKYI0 pabOTy MO KOrJa-TO M3y4YeHHOW Teme, TpeOyeTcs TOMOJHUTEIbHOE BpeMs ISl MOBTOPEHHS TEOPETUUECKUX

OCHOB, YTO UCKJIFOYAETCS B TaHHOW pabodei mporpamme.

KosaunyecTBO 4acoB B

Pasznea .
ABTOPCKOM MporpamMmme

KouunvecTBo 4acoB B padouei
nporpamMmme




1. Bseaenme. OOmas xapakTepUCTHKA XHUMHUYECKHUX
AJIEMEHTOB M XUMHUYECKUX peakuuil. [leppoandeckuii 3aKoH U 10 10
ITepnoanyeckas cucTeMa XUMHYECKHUX 2JIEMECHTOB
J.1.MenneneeBa
2.MeTtaiuiel 14 14 +1 +2+1
3.IIpaktukym 1 «CBolCcTBa METATIIOB U UX COCTUHECHUIN 2 -
4 HemeTamabl 25 25+3
5. Ilpaktukym 2 «CBOMCTBA HEMETAIOB M UX COCIUHECHUI» 3 -
6.0000111eH1Ee 3HAaHUN 110 XUMHUHU 32 KypC OCHOBHOM IITKOJIBI.

10 10
ITonroroBka xk ' TA.
Peseps 6 4
Hroro: 70 70

Pe3yibTaram ocBOeHHSI Kypca XUMHMHU

HpI/I N3Yy4YCHUHU XUMHUHU B OCHOBHOHM IIIKOJIE 0OeCIIeYnBaeTCs AOCTHKCHHUC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX M IMPCIAMCTHBLIX

pE3yNbTATOB.

JIN4HOCTHBIE:
® B I[CHHOCTHO-OPUEHTAIIMOHHON cpepe — YYBCTBO TOPJOCTHU 32 POCCUUCKYI0 XUMUUYECKYIO HAayKy, TYMaHU3M, OTHOIIICHUE

K TPY1y, LIEJIEYyCTPEMIIEHHOCTb;




e (hopMHpOBaHKE IEHHOCTH 37J0POBOT0 U 0€30MacHOro 00pasa >KM3HU; YCBOCHUE MPABUII MHIUBUIYAIBHOTO U
KOJUIEKTUBHOTO 0€30MacHOTO MOBE/ICHUS B YPE3BbIYAMHBIX CUTYAIUSAX, YTPOXKAIOIIUX KU3HU U 3J]0POBbBIO JIOJICH;

® B TPYAOBOM chepe — roTOBHOCTH K OCO3HAHHOMY BBIOOPY JalIbHEHIIIEH 00pa30BaTeIbHON TPACKTOPHUH;

® B II03HABATENbHOMN (KOTHUTUBHOM, HHTEIUIEKTYaIbHOWN) chepe — yMeHue yIpaBiIsTh CBOCH MO3HABATEIHHOU
NEATEIBHOCTBIO.

e (hopMHpPOBaHKME OCHOB PKOJIOTUYECKON KYJIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO IKOJIOTUUECKOTO
MBIIUICHUS, PA3BUTUE ONBITA IKOJOTUYECKU OPUCHTUPOBAHHOMN peIEKCUBHO-OIIEHOYHOM U MPAKTUYECKON JEATEIIbHOCTH

B JKU3HCHHBIX CUTYyAIlUAX

MeTtanpeaMeTHbie:

® YMEHUE CaMOCTOSITEILHO ONPEEIATh IEJIM CBOEr0 00yUeHHUs, CTAaBUTh U (DOPMYJIUPOBATH 1JI ceOsl HOBBIE 3a/1aud B yuéOe u
[1I03HABATEJIbHOW JIESTEIIbHOCTH, Pa3BUBAaTh MOTUBBI U HHTEPECH! CBOEH ITO3HABATEIBHOU JIESITEIbHOCTH;

® YMEHUE CaMOCTOSITENIbHO IUIAHUPOBATh MYTH JOCTWKEHHUS II€JIei, B TOM YHUCJEe aJlbTePHATUBHBIC, OCO3HAHHO BHIOMPATH
HauOosee r(PeKTUBHBIE CIOCOOBI PEIICHHS YUeOHBIX U TTO3HABATEIBHBIX 3a/1a4;

® YMEHUE COOTHOCUTH CBOM JEUCTBUS C IUIAHUPYEMBIMH PE3YyJIbTaTaAMH, OCYILECTBIATH KOHTPOJb CBOEH ACATEIBHOCTU B
MpoIiiecce JOCTIKEHUS Pe3yJsibTara, ONpeAessiTh CIIOCOObI MEHCTBUIM B paMKaxX MPENIOKCHHBIX YCIOBHM W TpeOOBaHUH,
KOPPEKTUPOBATh CBOU JICUCTBUS B COOTBETCTBUM C U3MEHAIOILIECHCS CUTYAllUEH;

® YMEHHUE OIICHUBATh MPABMWIHBHOCTD BBITIOJIHEHHS YIE€OHOMU 3a/1auu, COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHHUS,;

® BJIaJICHUE OCHOBAMHU CAaMOKOHTPOJIS, CAMOOLICHKH, MPUHATHS PEIIEHUH U OCYLIECTBIEHUSI OCO3HAHHOTO BbIOOpa B yueOHOMN



Y TIO3HABATEIILHOM EATEIBHOCTH;

® YMEHUE OINpPEAENATh NOHATHS, CO37aBaThb OOOOIIECHMS, yCTaHABIMBATh AHAJIOTUH, KIACCUPUIMPOBATh, CAMOCTOSATEIBHO
BBIOMpATh OCHOBAaHUS W KPUTEPUHU [JIs KJIACCHU(PHUKAIMU, YCTAHABIMBATh MNPUUYMHHO-CIECACTBEHHBIC CBSI3U, CTPOUTH
JIOTUYECKOE PACCYXKACHUE, YMO3AKIIOUEHUE (MHIYKTUBHOE, JE€AYKTUBHOE U 10 aHAJIOTUH) U JI€JaTh BBIBOJIBI;

® YMEHUE CO3/]aBaTh, MPUMEHATh U NPEOOpPa30BbIBATh 3HAKU U CHMBOJIbI, MOJEIM M CXEMBbl JJISl PELICHUS Y4YEOHBIX U
[I03HABAaTEJIbHBIX 3a]1a4;

® YMEHUE OpPraHU30BbIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO AESATENBHOCTh C YUUTEIEM U CBEPCTHUKAMH; pabOTaTh
WHJUBUIyaJIbHO U B TPYIINE: HAXOAUTh OOLIEe PEIICHHE U pa3peliaTh KOH(IUKTH HA OCHOBE COTJIACOBAHUS MO3ULIMNA U
yuéTa UHTEpECOB; POPMYIHPOBAThH, APIYMEHTUPOBATH U OTCTaUBaTh CBOE MHEHHUE;

® YMEHHME OCO3HAHHO UCIIOJIB30BaTh PEUEBBIE CPEACTBA B COOTBETCTBUU C 3a1a4€¥ KOMMYHUKALIUU JUJIS1 BBIPAXKEHUs CBOUX
YyBCTB, MBICJIEH U IOTPEOHOCTEN; IJITAHUPOBAHUS U PETYJIALMHA CBOEH NEATEIbHOCTH; BIaICHHE YCTHON U MUCbMEHHOU

PEYBI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYBIO;

e (opMupoBaHME U pa3BUTHE KOMIIETEHTHOCTHM B 0OJIACTM WCIOJL30BaHUA HHGOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI;
e (opMupoBaHUE U PA3BUTHE HKOJOTUUECKOTO MBIIUICHHS, YMEHUE MIPUMEHATH €r0 B MO3HABATEIHLHOM, KOMMYHUKATUBHOM,

COIMAIBHON TIPaKTUKE U MPOGECCHOHATBHON OPUCHTAIIHH.

IIpeaxMeTHbIE:

1.B no3naBaTeibHOM cepe:



® NTaBATb OMPCACICHUA N3YUYCHHBIX TIOHATHUHN: «XUMHYECCKUHN QJICMCHT», «aTOM», «KHOH», «MOJICKYJIa», «IIPOCTBIC U CJIOKHBIC
BCIICCTBA», «BCIICCTBO», «XHMMHNYCCKAA (I)OpMy.Ha», «OTHOCHUTCJIbHAS aTOMHAA MaccCa», «OTHOCHUTCIIbHAsA MOJICKYJIsSIpHAas
Macca», «BAJICHTHOCTb», «CTCICHb OKHCJIICHUA», «KPHCTAJNIMYCCKAs PCHICTKA», «KOKCHUIAbD», «KHUCJIOTbD», «OCHOBAHUI»,
«COJIN», ((aM(i)OTepHOCTB», CKMHOUKATOP», ((HepI/IOI[I/I‘IeCKI/Iﬁ 3dKOH», «IICPHUOAUYCCKAA Ta6JIHHa», «HM30TOIIbI»,
«XUMHUUYCCKAA CBA3b», «QJICKTPOOTPULATCIBbHOCTDL)», «XUMHUUYCCKAA PCAKLUA», «KXUMHUYCCKOC YPABHCHUC), «KI'CHCTHYCCKAA
CBA3b», KOKHCJICHUC), KBOCCTAHOBJIICHUC), «IJICKTPOIUTHYCCKAA AUCCOLHNALIUA», KCKOPOCTb XUMHUYECKOMN PCAKIHN)),

¢ OIIMCaTb JCMOHCTPAIHUOHHBIC U CAMOCTOATCIIBHO ITPOBCACHHBIC XUMHUUYCCKUC DKCIICPUMCHTBI;

® OIIMCBhIBATH U PA3JIM4aTh U3YUCHHBIC KJIACChbl HCOPIraHUYCCKUX COGHHHGHHﬁ, IMPOCTBIC U CJIOKHBIC BCHICCTBA, XUMUYCCKHUC

peaKiuu;

KJIaCCU(UIIMPOBATH U3YUEHHBIE OOBEKTHI U SIBJICHHUS;

® NICJIaTb BBIBOJABI MW YMO3AKIIOYCHHA U3 Ha6J'IIOI[eHI/If/'I, N3YUCHHBIX XHUMHNYCCKHUX BaKOHOMepHOCTeﬁ, IIPOTrHO3UPOBATH

CBOMCTBA HEM3YUYEHHBIX BEILIECTB 10 AHAJIOTUU CO CBOMCTBAMU U3YUYEHHBIX;
® CTPYKTYpUPOBATh U3YUEHHBIN MaTepral i XUMUYECKYI0 HHPOPMALIKIO, MOTYYEHHYIO U3 IPYTUX HCTOYHUKOB;

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

2.BIIeHHOCTHO — OPMEHTAIIMOHHOM cepe:
® AHAJIM3UPOBATH W OLEHUBATH MOCIEACTBUS AJIA OKpPYXarolled cpepl ObITOBOM M MPOM3BOJCTBEHHOW AESITEIBHOCTH
YeJI0BEKa, CBA3AHHOU ¢ epepadOTKOM BEIIECTB;

3. B Tpynosoii chepe:



® IIPOBOJIUTDH XUMHUYECKUI OKCIICPUMCHT,

4. B chepe 0e30nacHOCTH KU3HEAEATETLHOCTH:

¢ OKAa3bIBATH IICPBYIO IIOMOIIb IIPU OTPABJICHHUAX, OXKOI'aX U APYIHX TpaBMaX, CBA3AHHLIX C BCUICCTBAMH U J'Ia60paT0pHI)IM

000py1I0BaHUEM.



TemaTuuyeckoe MJIAHMPOBAHHE Y4eOHOr0 MaTepuasa

Ne HasBanue riasel KomuuectBo | Ilpaktuueckue | KoHTpoJsibHBIC
TJIaBBI 4acoB paboTHI paboThI
BBenenune. O0mas 6 Nel
XapaKTepUCTHKA
XAMHAYECKHUX DJIEMEHTOB U
XUMHUYECKUX PEAKIUH.
[lepnoanueckuii 3aKOH U
[Tepuoauyeckas cucrema
XAMHAYECKHUX DJIEMEHTOB
JI.1.Menpaeneena
1. MeTanibl 18 Nel-3 No2
3. Hemerannsl 28 Ne4-6 Ne3
5. O00011eHNEe 3HAaHUH 110 10 Ne4
XUMHH 32 KypC OCHOBHOM
mkoJbl. Iloaroroska k
I'HA.
6. | Pesepn 4
Hroro 70 6 4




OcHoBHoOE cofep:kaHue Kypca

BBenenue. O0mas xapakTepucTUKA XMMHYECKHUX JJIEMEHTOB M XUMHYeCKUX peakuuid. Ilepuoanveckuii 3aKoH u
Iepuoanuyeckas cucrema

xumMuueckux 3jeMenToB J[. 1. MengeseeBa (10 4)

XapaKTepUCTHUKA BJIEMEHTA MO €ro IOJOXEeHUI0 B lleproamueckon cucreme xumudeckux siemeHtoB [[. M. Menpneneea.
CBolicTBa OKCHIOB, KHCJIOT, OCHOBAaHHM M COJIEM B CBETE TEOPUU DIJIEKTPOJUTHUYECKOW JHUCCOIMALIMM W OKHUCIICHUSA-
BoccTaHOB/ICHUA. IloHATHE O TMEepexXOoAHBIX »JJeMeHTaX. AMQOTEpPHOCTh. ['€HETHMYECKHUM psAJl TEePEeXOJHOr0 JJIEMEHTA.
[lepuonnueckuii 3akoH U Ilepuognueckas cucrema xumudyeckux siemeHToB JI. M. Menaeneea. XuMmuueckas opraHuA3amus
KUBOW M HEKHMBOM NMPUPOABI. XUMUYECKUN COCTaB fpa, MAHTUU U 3€MHOW KOpbl. XMMHUYECKHAE DJIEMEHTHI B KIIETKAX KUBBIX
OpraHu3MoB. Makpo- ¥ MuKpodieMeHThl. OO0O0O0IeHHe CBEICHMM O XUMHYECKHX peakumsx. Kriaccudukammss XUMHYECKHUX
peakiuil 1Mo pa3IuYHbBIM MPU3HAKAM: «YHUCJIO U COCTaB PEArHPYyIOUIMX U OOPa3YIOIIUXCS BEIIECTB», «TEIMIOBOM 3(derTy,
«HANpaBJIEHUE», «U3MEHEHUE CTEerNeHEeH OKHUCJICHUSI DJEMEHTOB, OO0pa3ylollUX pearupyroime BeniecTBay, «daszay,
«HMCTOJIb30BAHUE KaTtanu3aTtopa». [IoHATHE O CKOPOCTH XMMHUYECKOW peakiuu. PakTophl, BIUSAIOIINE HA CKOPOCTh XUMUYECKUX
peakiuii. Katanuzaropsl u katanu3. UTHruOUTOpbl. AHTHOKCUIAHTHI.

JleMoHCcTpanuu.

Paznuunsie hopmbl Tabnuiel JI. Y. MenneneeBa. Mogenu aToMoB 3J1ieMEHTOB 1—3-T0 mepuoaoB. Mojienb CTpOSHUSI 36MHOTO
mapa (ImornepeyHbiit pa3zpes). 3aBUCUMOCTh CKOPOCTH XUMHUUYECKON PEaKIMi OT MPUPObl PEAarUPYIOIINX BEIIECTB. 3aBUCUMOCTh

CKOPOCTH XMMHYECKOM pEAKIMHU OT KOHIICHTPAIMU PEArupyrollruX BEHIECTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKIUH OT



IUIOMIAAN CONMPUKOCHOBEHUS! PEAarupyrolUX BEHIECTB («KUISIIIUNA CIOW»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW pPEaKIUu OT
TEMIIEPATYpPhI pearupyronX BerecTB. [ OMOTeHHBIN U TeTeporeHHbIN KaTanu3bl. DepMeHTaTUBHBIN KaTtanu3. IHrubuposanue.
JlabopaTopHbIe ONbITHI.

1. ITomydyeHune ruapoOKCHMIA LHMHKA U HMCCIEIOBAaHUE €ro CBOMCTB. 2.MopenupoBaHue noctpoeHus [lepuonnyeckoil cucTeMbl
xumMuueckux sneMentoB [[. . Mengeneesa. 3. 3amelenue »ene3oM Meau B pactBope cyibdara meau (I1). 4. 3aBucumoctsb
CKOPOCTH XMMHUYECKOU pEeaKLMU OT IIPUPO/IbI pEArUPYIOLINX BEIIECTB HA IPUMEPE B3aUMOJAEHCTBUA KUCIIOT ¢ METAJIAMMU.

5. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIMU OT KOHIICHTPALIUU PEArUPYIOIINX BEIIECTB HA IPUMEPE B3aNMOICUCTBUS [INHKA
C COJISIHOU KHCJIOTOU Pa3IMYHON KOHIEHTPALIUU.

6. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM pEaKkIMM OT IUIOIIAJNA CONPUKOCHOBEHUS pEarupyrollnx BemecTs. 7. MoaenupoBanue
KHUIBIIETO CIOs». 8. 3aBUCUMOCTh CKOPOCTHM XMMHYECKOW PEAKIHMHM OT TEMIIEPATyphl pEearupyrolvux BEIIECTB HAa MPUMEPE
B3aumozeiicTBusi okcuaa meau (II) ¢ pactBopom cepHO#l KHCIOTHI paziudHONM TemrepaTypsl. 9. Pasznoxenue mepokcuaa
BOJIOpO/Jia ¢ MoMoIsi0 okcuaa Maprania (IV) u karanasel. 10. OOHapy»keHue KaTana3bl B HEKOTOPBIX MUIIEBBIX MPOAyKTax. 11.
NurubupoBanue B3aMMOACHUCTBUSI KUCIOT C METallaMU YPOTPOITUHOM.

IIpeameTHblIe pe3yabTaThl 00y4eHHUs

VYyammiics 10J1KeH ymems:

WCMOJIb30BaTh IIPU XapPaKTEPUCTHUKE IPEBPAIICHUNA BELIECTB MOHATHS: «XUMHYECKAS] PEAKLUSI», «PEAKLHU COECAUHECHUS,
«PEAKIMHU PA3IOKEHUSN», «pPeakUud OOMEHa», «PEAKUUU 3aMEIICHUS», «PEAKIUU HEUTpaTu3alum», <«3IK30TEPMUUYECKUE

peaKuum», CKOHAOTCPMHUYCCKHUC pCaKmum», <<O6paTI/IMI:>IC pCaKmum», ((H€06paTI/IMBIe peaKuum», «OKHCJIIUTCIIBHO-



BOCCTAHOBUTEJIBHBIC PEAKLIUN», «TOMOTCHHBIC pEaKLUW», «IECTEPOTrCHHBIE pEAKIUN», «KATAIUTHYECKUE PEaKIHUn»,
«HEKATATUTUYECKHUE PEAKIIUN», «TETJIOBOM 3PPEKT XUMUUECKOIN peaklun», «CKOPOCTh XUMUYECKOU PEAKIUI, «KAaTalIu3aTopy;
XapaKTepU30BaTh XUMUYECKUE 3JIEMEHThl 1—3-r0 MepuoioB MO MX MOJOKeHUI0 B Ilepmonnyeckoil cucreMe XUMHUYECKHX
anemeHToB [[. 1. MenaeneeBa: XUMUYECKAN 3HAK, OPSAKOBBIA HOMEDP, IEPUO, IPYINa, NOATPYNIA, OTHOCUTENbHAS aTOMHAS
Macca, CTpOEHHE aToma (3apsia SApa, YUCIO MHPOTOHOB M HEHUTPOHOB B sApe, OOIIEE YHCIO 3JIEKTPOHOB, PACIPECICHHE
AJIEKTPOHOB IO 3JIEKTPOHHBIM CJOSIM, MPOCTOE BELECTBO, (JOpMyJia, HA3BaHUE U TUII BBICIIETO OKCUAA U TMAPOKCHU/A, JIETYYEro
BOJIOPOJITHOTO COETMHEHMUS (/1711 HEMETAJIOB));

XapaKkTepu30BaTh OOIIME XWMHUYECKHE CBOMCTBA aM(pOTEPHBIX OKCHUIOB M THUIPOKCHUIOB; HPHUBOJUTH IMPUMEPHI PEAKIIHIA,
MOJITBEPKIAOIIUX XUMHUECKHUE CBOMCTBA aM(POTEPHBIX OKCUIOB U THJIPOKCH]IOB;

JABATh XAPAKTEPUCTUKY XMUMHUYECKMX PEAKUUU 0 YUCIYy M COCTAaBY HMCXOIHBIX BELIECTB M NPOIYKTOB PEAKLIHH; TEITIOBOMY
¢ ¢deKTy; HamnpaBiICHUIO NPOTEKaHWs pEaKUWU; W3MEHEHHUIO CTENEeHEW OKUCIEHHUS 3JIEMEHTOB; arperaTHoMy COCTOSHHUIO
HCXOJHBIX BEIIECTB; YYACTUIO KaTaau3aTopa;

OOBSACHSATH U MPUBOAUTH MPUMEPHI BIUSIHHUS HEKOTOPBIX (PaKTOPOB (MPUPOJIa pearupyrommx BEIeCTB, KOHIEHTPAIUs BELIECTB,
JaBJIeHUEe, TeMIlepaTypa, KaTajJu3aTop, MOBEPXHOCTh CONPHUKOCHOBEHHUS PEArMPYIOLIMX BELIECTB) HAa CKOPOCTh XUMHUYECKHX
pEaKLNiA;

Ha0JII0/IaTh M OMUCHIBATH YPABHEHUS PEaKUil MEK/y BEILIECTBAMU C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HJIM POIHOIO) S3bIKa U

SA3bIKa XUMUH,



IPOBOJIUTH OIIBITHI, TOATBEPKAAIOIINE XUMUUYECKHE CBONCTBA aM(OTEPHBIX OKCHIOB M TMJIPOKCUAOB; 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakiuu OT pPa3IUyHbIX (PakTOpoB (MpUpOJa pearupyromux BeELIeCTB, KOHIICHTpAIUs BEIIECTB, IaBJICHUE,

TeMIlepaTypa, KaTajau3aTop, IOBEPXHOCTh COMPUKOCHOBEHUS PEarupyrominx BEIECTB).

MeTanpeaMeTHble pe3yJibTaThl 00y4YeHUs!

Y4aamuiics 10J17KeH ymemb:

ONpEeNeNsITh LEeAb y4eOHOW AESITENIbHOCTU C IMOMOINBID YYHUTENS U CAMOCTOSITEIBHO, MCKATh CPEACTBA €€ OCYLIECTBIICHUS,
paboTas Mo IUIaHy, CBEPATb CBOU JICHCTBUS C LIEJBI0 U NMPU HEOOXOJUMOCTU HCIPABIATH OLIMOKH C MOMOULIBIO YUUTEIS U
CaMOCTOSITEIIBHO;

COCTABJIATh AHHOTALUIO TEKCTA;

CO3/1aBaTh MOJENIN C BBIICJIECHUEM CYIIECTBEHHBIX XapaKTEpPUCTUK OOBEKTa U MPEACTAaBICHHUEM HMX B IMPOCTPAHCTBEHHO-
rpauuecKoil UM 3HaKOBO-CUMBOJIMYECKOH (OpME;

ONpenensTh BUIbI KIIaCCU(PUKALNU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYULIECTBJIATH NPSIMOE IEAYKTUBHOE JOKA3aTEIbCTBO.

Tema2. Metaiuabl (18 u)

[Tonoxxenne wmetamnmoB B llepuoamueckor cucreMe xumuyeckux dsneMeHTtoB [l WM. MengeneeBa. Merammueckas
KpUCTaJUIMUECKasl peleTka U MeTajuiMueckas Xumuueckas cBs3b. OOmmue ¢usnueckue cpoiicTBa MetamwioB. CraBbl, HX

CBOMCTBA M 3HA4YCHHE. XMMHUYECKHE CBOMCTBA METAJJIOB KaK BOCCTAHOBUTEJIEM, a TakKXE€ B CBETE HX IIOJOXKCHUS B



AIEKTPOXUMHUYECKOM PsiTy HanpsikeHU MeTaiioB. Kopposust MeTaiioB ¥ ciocoObl 00pbObI ¢ Heil. MeTtasuibl B ipupoje. Ooiue
CHOCOOBI X MOJYYEHHS.

O0masi XapakTepuCTUKA MIEJOYHBIX MeTa/LI0B. MeTaiuel B nipupoje. O6mue cnocodsl ux noiaydeHus. CTpoeHHe aTOMOB.
[I{esrouHBIE METAIIIBI — IPOCTHIE BEIECTBA. BakHEHIIME COCIMHEHUS IIEJIOYHBIX METAIOB — OKCHUBI, TUIPOKCUIBI U COIU
(x7opupl, KapOOHATHI, CyNb(ATHI, HATPATHI), UX CBOMCTBA U MPUMEHEHUE B HAPOAHOM X03sicTBe. KanuitHele yno0peHus.
OO0mas xapakTepuCcTHUKA 3JIEMEHTOB IJIaBHOM noarpynnsl I1 rpynnsi.

Crpoenne artomoB. lllemoyHO3€MENBHBIE METAUIBI — IPOCTBIE BEHIECTBA. BaKHEWIIHME COENMHEHUS IIEIOYHO3EMEIIBHBIX
METaJIJIOB — OKCHUbI, TUIPOKCHUIBI U COJIM (XJIOpUABI, KAPOOHATHI, HUTPATHI, CYIb(aThl, pochathl), UX CBOICTBA U TPUMEHEHNE
B HapOJIHOM XO3SIICTBE.

AJIOMUHMH.

Crpoenue aToMa, pu3NUECKUE U XUMUYECKUE CBOMCTBA MpocToro BeuiecTBa. COeMHEHMs! allFOMUHUS — OKCHJI U TUIPOKCH, UX
ampoTepHbIi XapakTep. Baxueiiue conu amoMunus. [[puMeHeHre amfOMUHUS U €r0 COeTMHEHHM.
Kene3o.

Crpoenue aToMa, pU3MIECKHE U XMMHYECKUE CBOMCTBA MPOCTOro BemecTsa. I enernueckue paasl Fe*? u Fe*3.

Baxueiimme conu xene3a. 3HaYCHHE KeJe3a U €ro COeAMHEHUH ISl TPUPOAbI M1 HAPOJHOTO XO35MCTBA.

JleMoHcTpa M.

OOpa3ipl METOYHBIX U IETOYHO3eMENbHBIX MeTauioB. O0pasibl criaBoB. BzauMopaeiicTBue HaTpus, JIUTHUS U KAJIbLIUS C BOAOK.

BzaumopencTteue Hatpus U Mar"Husg C KUCIOPOAOM. B3ammopencTBUE METAUIOB C HeMmeTaulaMu. llomydeHune TuapoKCcuioB

xenesa (II) u (III).



JlabopaTopHbIe ONbITHI.

12. B3aumopeiicTBUEe pacTBOPOB KHUCIOT U cojieil ¢ metamuiamu. 13. O3nakomiieHue ¢ pyaamu sxene3a. 14. OxpammBaHue
IJIAMEHHU COJISIMHA IIEJIOYHBIX MeTayuioB. 15. B3aumopeiictBue kanbuus ¢ Bomou. l6.Ilomydenue ruapokcuaa Kaiabuus U
HCCIIEIOBAHNE €TO CBOWCTB.

17. IlomyyeHne rugpoKCua aJrOMUHAS U UCCIEIOBAaHUE €ro CBOMCTB. 18. B3anmmonencTBre xenes3a ¢ CONIHOM KUCIOTOU. 19.
[Tonyuyenue runpoxcuaos xenesa (II) u (I11) u uzyuenue ux cBOMCTB.

IIpeameTHbIe pe3yJbTATHI 00yUeHUSA

Y4aamuiicst 10J17KeH ymMemb:

HCIIOJB30BaTh IIPU XAPAKTEPUCTUKE METAUIOB M UX COCIUHEHUN MOHATHS: «METAJUIbDy, «PSJ AKTUBHOCTH METAJUIOBY,
(IIIEJIOYHBIE METaJUIbl», «ILEJOYHO3EMENbHbBIE METAJUIb», HCMHOJb30BaTh HX TP XapaKTEPUCTUKE METAIJIOB; JaBaTh
XapaKTepUCTUKY XWMHYECKUX JJIEMEHTOB-METAIUIOB (IEJIOYHBIX METAJJIOB, MarHus, KajbLHs, allOMUHUS, XKe€JIe3a) M0 HX
nosnoxxenuto B Ilepuoanueckoit cucreme xumudeckux sneMmeHToB [[. M. MenaeneeBa (XUMUUECKUNA 3HAK, TTOPSIAKOBBIA HOMED,
MepuoJI, TPyIa, NOArPyIIa, OTHOCUTENIbHAs aTOMHAs Macca, CTPOEHUE aToMa (3apsij sSapa, YUCIO MPOTOHOB M HEHTPOHOB B
a1pe, 0011ee YUCIIO AIEKTPOHOB, paclpeesieHUue AIEKTPOHOB MO 3JIEKTPOHHBIM CIIOSIM), IPOCTOE BEIIECTBO, (OpMyJia, Ha3BaHHE
Y THII BBICIIIETO OKCHJIA U TUAPOKCUIA);

Ha3bIBaTh COSUHEHUSI METAJUIOB U COCTABIIATH MX (POPMYJIIBI IO Ha3BAHUIO;

XapaKTepHU30BaTh CTPOEHHUE, o0LMe GU3HNUECKIE U XUMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB-METAIIIOB;

OOBSICHSATH 3aBUCUMOCTb CBOMCTB (WJIM MPEJICKA3bIBATh CBOMCTBA) XUMUUYECKUX AJIEMEHTOB-METAUIOB (paanyc, METANTNYECKUE

CBOMCTBA DJIEMEHTOB, OKHCIUTEIBHO-BOCCTAHOBUTEIHHBIC CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX UMH COCIUHEHUH (KUCIOTHO-



OCHOBHBIE CBOWCTBA BBICHIMX OKCHJOB U THAPOKCUAOB, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT IIOJIOKEHHS B
Ilepnognueckoi cucrteme xumuueckux 3seMeHToB 1. M. Menaeneesa;

ONUCHIBaTh OOIIME XMMHUYECKHE CBOMCTBA METAUIOB C MOMOUIbIO E€CTECTBEHHOI'O (PYCCKOIO WJIM POAHOIO) sI3blKa U SI3bIKA
XUMUHU;

COCTaBJISITh MOJIEKYJISIPHBIE YPaBHEHHUS DPEAKUUN, XapaKTEPU3YIOIIUX XUMHUYECKHE CBOMCTBA METAUIOB M UX COEAMHEHHH, a
TaK)Ke JIEKTPOHHBIC YPABHEHUS IPOLIECCOB OKUCIEHUA-BOCCTAHOBIICHMS;

YPAaBHEHUSI AJIEKTPOJIUTUUYECKON NHCCOLUMALMU; MOJEKYJSAPHbIE, MOJHBIE U COKPAIICHHbIE WOHHBIE YPAaBHEHUS PEAKLUN C
Y4aCTHEM JJIEKTPOJIUTOB;

YCTaHABJIMBATh INPUYUHHO-CIICICTBEHHBIE CBS3U MEXKIy CTPOCHHEM aTOMa, XMMHUYECKOW CBS3bIO, THUIIOM KPHUCTAJUIMYECKOU
PELIETKH METANIOB U UX COEAUHEHUH, NX OOIMMHU (PU3NYECKUMH U XUMUYECKUMHU CBOMCTBAMU;

ONKCHIBATh XUMHYECKUE CBOMCTBA IIEJIOYHBIX U IIEJIOYHO3EMEIBHBIX METAUIOB, & TAKXKE AFOMUHUS U JKEJIe3a U UX COCIMHEHUN
C TIOMOLIBIO €CTECTBEHHOTO (PYCCKOT0 WJIM POJIHOTO) SI3bIKA U A3bIKA XUMHH;

BBINIOJIHATh, HAOJIOAaTh M OMHUCHIBATH XUMHYECKUH SKCHEPUMEHT MO pPACIO3HABAHUIO BAXXKHEHIIMX KAaTHOHOB METAJIOB,
TMIPOKCHI-UOHOB;

AKCIIEPUMEHTAJILHO HCCJEN0BATh CBOMCTBA METAIJIOB M HMX COCIUHEHUM, peliarb HSKCIEPUMEHTAJbHbIE 3a/Jayd IO TeMe
«Metannby;

OMKCHIBATH XUMUYECKHUM 3KCIIEPUMEHT C MOMOIIbIO €CTECTBEHHOTO (PYCCKOTO UM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

MPOBOJIUTh PACYEThl MO XUMHUYECKUM (OpMyJlaM M YpaBHEHUSIM pEaKIMil, MPOTEKAaIOUMX C y4YacTHEM METalIOB M MX

COEIMHEHUM.



MeTanpeaMeTHble pe3yJbTaThl 00y4eHUs!

Ydaamuiicst 10J17KeH yMemb:

paboTaTh MO COCTABICHHOMY IUIaHy, UCIIONIb3Ysl HApSAIy C OCHOBHBIMHU U JIOMOJHUTENIBHBIE CPECTBA (CIPABOYHYIO JIUTEPATYDPY,
cnoxHble npudopsl, cpeactsa UKT); ¢ moMompio yunurtens orOUpaTh s peuieHusl y4eOHBIX 3a/71ad HeOOXOAMMBbIE CIOBapH,
SHUMKIIONEANH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKHU;

COMOCTAaBIISATh U OTOMPATh WH(POPMALMIO, MOTYYEHHYIO U3 Pa3IMYHBIX MCTOYHHUKOB (CIIOBApH, SHIMKJIONEINH, CIIPABOUYHHKH,
AJIEKTPOHHBIE AUCKH, CeTh IHTEpHET);

IpeICTaBIATh UH(POPMALIMIO B BUIE€ TAOJIUIL, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM yHciie ¢ npuMeHeHuem cpeacts UKT;
O(QOpPMJIISITH CBOM MBICIM B YCTHOW M NMHCbMEHHOW PEYM C YYETOM CBOMX Y4YEOHBIX M >KM3HEHHBIX PEUEBBIX CUTyalud, B TOM
yuciie ¢ npumenenueM cpeacts UKT;

COCTABJISITh PELIEH3UIO HA TEKCT;

OCYUIECTBJISAThH AOKA3aTEIbCTBO OT MPOTUBHOTO.

Ipakrukym. CBOHCTBA META/LIOB W MX coeguHenui (2 1)l

1. OcymecTBieHne HEMOYKA XUMHUYECKUX mpeBpamieHui. 2. [loaydeHne u CBOMCTBA COECOMHEHMM MeTauioB. 3. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/1a4 Ha PACIIO3HABAHUE U MOJYyYEHUE COEAMHEHUI METAIIIIOB.

IIpeaMeTHbIe pe3yabTaThbl 00y4eHUs

Ydaamuiics 10JIKeH yMemb:



oOpamiarbcsi ¢ Ja00OpaTOPHBIM OOOpPYAOBAaHMEM M HarpeBaTEbHBIMU MPUOOPAMU B COOTBETCTBUM C IpaBUJIAMU TEXHUKHU
0e30MacHOCTH;

HaA0JII01aTh 32 CBOMCTBAMU METAJUIOB U UX COCIUHEHUN U SIBICHUSMU, TPOUCXOISIIMMU C HUMU;

OMMUCHIBATh XUMHUECKUU SKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO UJIM POJIHOTO) SI3bIKA U A3bIKA XUMUH;

JienaTh BBIBOJIBI IO pe3yJIbTaTaM IMPOBEAECHHOTO SKCIIEPUMEHTA.

MeTtanpeaMeTHbIe pe3yJbTATHI 00yUeHUs

VYyammiics 10J1KeH ymems:

OTpEeEeNATh, UCXOAS U3 yueOHOM 3aau1, HEOOXOAMMOCTh UCTIOIB30BaHUS HAOIIOICHUS UJIH DKCIIEPUMEHTA.

Tema 3. Hemerananr (28 4.)

OO6miass  xapakTepuCTHKa HEMETAIoB: mnoJjioxkeHue B Ilepuoguueckoil cucreme xumuuyeckux adnmemeHtoB J[. U
MenpeneeBa,0cOOEHHOCTH CTPOEHUSI aTOMOB, JJIEKTpOOTpUlatedbHOCTh (D0) KakMepa «HeMeTaummyHoCcTH», psag 0.
Kpucrammueckoe CTpoeHME HEMETAUIOB — MPOCTBIX BemecTB. Asuiorponus. @duszndeckue CBOMCTBA HEMETAIIIOB.
OTHOCHUTENBHOCTD MOHATUN «METAIID» U «HEMETAILD».

Boaopoa.llonoxenue Bomopona B Ilepuoandeckoit cucreme xumuueckux sneMeHToB J[. MI. MenneneeBa. CTpoeHue atroma U

MOJICKYJIBI. dusznyeckrue 1 XMMUUYECKHE CBOMCTBA BOAOpPOJ4a, €ro nMoJIy4CHmue n IpuMCHCHUC.

1 HpI/I ABYXYAaCOBOM IUIAHUPOBAHWUU ITPOBOAUTCSH TOJIBKO IMPAKTUYCCKAA pa60Ta 3



Bona.

Ctpoenue Moisiekyibl. Bogopomnas xumudeckas cBsizb. @U3nvecKue CBOWCTBA BOABI. AHOMAINHM CBOWCTB BOJBI. [ uapoduibHbIe
u ruapodoOHbIe BelecTBa. XUMHUYECKHE CBOMCTBa Boabl. KpyroBopoT Boawsl B mpupoje. BomoouucTtka. Aspainus BOIBI.
brrtoBbie punbTpel. MuHepaibHble BOAbL. JucTiimpoBaHHas BoJa, €€ MoJyuYeHUe U IPUMEHEHHE.

O01mas xapakTepuCTUKA rajJoreHos.

Crpoenue atoMoB. ITpocThie BeniecTBa 1 OCHOBHBIE COEIMHEHNUS FaJION€HOB, HX CBOMCTBA.

Kpatkue cBeaenus o xyope, Opome, prope u ioze. [lpumeHeHne ranoreHoB 1 UX COeTMHEHU B HAPOJHOM XO3SIMCTBE.

Cepa.

CrpoeHue atoma, aJUIOTpOIUs, CBOMCTBa W IpUMEHeHue pomoOuueckor cepbl. Oxcunbl cepel (IV) u (VI), ux nomyuenwue,
CBONCTBA U IpuMeHeHne. CepHas KUCI0Ta U €€ COJIM, UX IPUMEHEHHUE B HAPOIHOM XO034MCTBE. [IpON3BOACTBO CEPHON KUCIIOTBHI.
A3or.

CrpoeHne aTtoMa U MOJIEKYJIbI, CBOMCTBA MPOCTOTO BellecTBA. AMMMAK, CTPOEHUE, CBOMCTBA, MOJydeHUE U npuMeHenune. Conu
aMMOHMSI, UX cBo¥cTBa U npuMeHeHue. Okcuast azota (I11) u (IV).

A30THasi KMCTIOTa, €€ CBOMCTBAa W MpUMEHEHHE. HUTpaThl W HUTPUTHI, MpobdieMa UX COACP)KAHUSA B CEIbCKOXO3SMCTBEHHOM
MPOIYKUUU. A30THBIE YIOOpEHUSI.

dDocdop.

CrpoeHue atoma, aIOTporus, CBoicTBa Oemoro u kpacHoro docdopa, ux npumeHeHue. OCHOBHBIC COCAMHEHUS: OKCH]
dbocdopa (V) u oprodochopHnas kucnota, pocharsl. DochopHbie YI00pEHHUS.

Yraepona.



Crtpoenue aroma, amioTporus, cBoilcTBa Moaudukanuii, npumeHenue. Oxcuasl yriepoaa (II) u (IV), ux cBoiictBa u
npumeHeHue. KapOoHaThl: KalbLUT, COJIa, OTAIll, UX 3HAYEHHE B MPUPOJIE U KU3HU YEIIOBEKA.

Kpemnuii.

CrpoeHue aToma, KpPHUCTAUIMYECKUN KpeMHHUN, ero cBoiictTBa u mpuMenenue. Okcup kpemuus (IV), ero mnpupogHbie
pasHOBUAHOCTH. CHiMKaThl. 3HAYEHHWE COEOUHEHHM KPEMHHUA B JKMBOM M HEXHMBOM mnpupoze. [loHsaTme o cHiIMKaTHON
MIPOMBIIIEHHOCTH.

JleMoHcTpanum.

OO0pa3s1ipl TaIOTeHOB — MPOCTHIX BElIeCTB. B3anuMoaeiicTBrE raloreHoB ¢ HaTpUEM, ¢ aTlOMUHUEM. BeiTecHeHne Xjaopom Gpoma
WM WOoJa W3 PacTBOPOB MX cojield. B3ammojelcTBue ceppl ¢ MeETalllaMH, BOJOPOJOM M KUCIOpoAoMm. BzammopeictBue
KOHLIEHTPUPOBAHHOW a30THOM KHCIIOTHI ¢ Menbto. llornomenue yrieMm pacTBOPEHHBIX BELIECTB WM ra3oB. BoccTaHoBieHHE
Menu W3 ee okcupa yriaem. OOpasibl TPUPOAHBIX COSAMHEHHH XJopa, cepbl, ¢ocdopa, yriaepona, kpemuus. OOpasibl
BAKHEUIIUX JIJIS1 HAPOJHOTO X03sHCTBa CyIb(})ATOB, HUTPATOB, KapOOHATOB, PochaToB. OOpa3Lkl cTEKIa, KEPAMUKHU, IIEMEHTA.
JlabopaTopHbIe ONbITHI.

20. Ilonyuenwe wu pacno3HaBanue Boaopoaa. 21. HcciemoBaHue MOBEPXHOCTHOTO HaTsKeHHMs BoAbl. 22.PacTBopeHune
MepMaHraHata Kajus Wid MEIHOro Kymopoca B Boje. 23. I'mapartanust o6e3BoxeHHoro cyiabdara meau (I1). 24. Msrotosnenue
TUIICOBOTO OTIIEYaTKa.

25. O3HaKOMJICHHE ¢ KOJUICKIIMEH OBITOBBIX (PHIHTPOB. 26. O3HAKOMIICHHE ¢ COCTAaBOM MHUHEpaibHOM Bojbl. 27. KauecTBeHHas
peakuus Ha rajoreHu-uoHsl. 28. [lomydeHue U pacno3HaBaHue KUciaopona. 29. 'opeHne cepbl Ha BO3AYyXE U B KHCIOPOJE.

30.CgoiicTBa pa3baBieHHOW cepHON KHCIOTHL. 31. M3ydenuwe cmoiicTB ammmaka. 32. Pacmo3naBanue coneit ammoHus. 33.



CgoiicTBa pa3daBiIeHHON a30THOM KUCTOTHL. 34. BzauMoeiicTBrEe KOHIIGHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ Mebl0. 35. ['openue
dbocdopa Ha Bo3ayxe U B kuciopose. 36. PacmoznaBanme ocdaros. 37. ['openue yrisa B kuciopoae. 38. [lonyyenue yroasHOM
KHUCIIOTHI U u3ydeHue ee cBocTB. 39. Ilepexon kapOOHATOB B rUAPOKapOOHATHI.

40. Paznoxenue rugpokapoonarta Hatpus. 41. [Tonydenue KpeMHEBON KHCIOTHI M M3YYCHHE €€ CBOWCTB.

IIpeameTHbIe pe3yJbTATHI 00yYEeHUSA

Yyammiics 10JKeH ymemas:

HCIOJI30BaTh IPU XAPAKTEPUCTUKE METAIUIOB U MX COCAUHEHUM MOHATHS: «HEMETAJUIbl», «raJOT€HbD», «AJUIOTPOIIHBIC
BUJIOU3MEHEHHUS», «KECTKOCTh BOJIbI», «BPEMEHHAsI KECTKOCTh BOJbDY, IIOCTOSIHHASI KECTKOCTh BOJbD»Y, «OOIIasi K€CTKOCTh
BOJIBDY;

JaBaTh XapaKTEPUCTUKY XUMHUYECKHX HIIEMEHTOB-HEMETAJIOB (BOJIOPOJA, TajJOreHOB, KUCIOpOAa, cephl, a3ora, (ocdopa,
yriiepoja, KpeMHHUs) Mo UX MojoxeHuto B [lepuoanueckoit cucreme xumudeckux siaeMentoB J[. . MenaeneeBa (XuMuyeckuit
3HaK, MOPSAJIKOBBIM HOMEp, MEepUOo, TPYyIIa, MOArpyIna, OTHOCUTEIbHAs aTOMHAsi Macca, CTpOCHUE atoMa (3apsjl siapa, YUcio
MIPOTOHOB W HEUTPOHOB B sijipe, 0OIlee YUCIO DJIEKTPOHOB, PACIPEACICHUE DJIEKTPOHOB MO AJIEKTPOHHBIM CJIOSM), MPOCTOE
BEIIIECTBO, (popMyra, Ha3BaHWE M THUIl BBICHIETO OKCHJA W TUIAPOKcHAA, (OopMysia U XapakTep JIETy4ero BOJOPOIHOTO
COCJIMHEHUA );

Ha3bIBATh COCMHEHUS HEMETAIIJIOB U COCTABIIATh UX (POPMYJIbI IO HA3BAHUIO;

XapaKTepru30BaTh CTPOEHHUE, 00IIHE (PU3UUECKUE U XUMUUECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB;



OOBSICHATh 3aBUCHMOCTh CBOWMCTB (WJIM TMpeJACKa3blBaTh CBOMCTBA) XHUMHYECKUX DJIEMEHTOB-HEMETAUIOB (paauyc,
HEMETAJUTMYECKHE CBOWMCTBA DJIEMEHTOB, OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIC CBOWCTBA JJIEMEHTOB) M 00pa3yeMbIX WMH
coeMHEHUN (KHCJIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHJOB M THIPOKCHUJIOB, JETYUYHUX BOJOPOJHBIX COCTUHCHHM,
OKHUCIIUTEJIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT TMoyiokeHus B llepuoamdeckoit cucreme Xxumudeckux snemeHtoB J[. H.
Menneneena;

OTIMCBHIBATh OOIME XMMHUYECKHE CBOMCTBAa HEMETAJJIOB C IMOMOINBIO €CTECTBEHHOIO (PYCCKOIO WMJIM POJHOTO) SI3bIKA M SI3bIKA
XAMHH;

COCTaBJISITb MOJICKYJISIPHBIC YPABHEHUSI PEaKIMid, XapaKTEPU3YIOUIUX XMMHUYECKUE CBOMCTBA HEMETAUIOB M MX COCIMHEHUM, a
TAKKE BJICKTPOHHBIE YPABHEHUS MPOLECCOB OKUCIEHUSI-BOCCTAHOBIICHUS;

YPAaBHEHHUS AJEKTPOJUTUYECKON AUCCOLMALMH; MOJEKYJISIPHBIE, TMOJHBIE W COKPAICHHBIE WOHHBIC YPABHEHHS PEAKIHN C
Y4acTHUEM BJIEKTPOJIUTOB;

YCTAHABIIUBATh MPUYUHHO-CIEACTBEHHBIE CBS3M MEXKIAY CTPOCHHEM aTOMa, XMMHYECKOW CBS3bIO, TUIIOM KPUCTALIMYECKOU
pEelIeTKN HEMETAIIJIOB M X COCIMHEHUH, X 00ITUMHU (PU3NUECKUMU U XUMHUYECKUMH CBONCTBAMU;

OTIMCBHIBATh XMMHUYECKHE CBOMCTBA BOJIOPOJIA, TaJOTCHOB, KUCIOPOIa, cephl, a3ota, docdopa, rpadura, aaMasza, KpeMHUSI U UX
COEIMHEHUI C MOMOILBIO €CTECTBEHHOT'O (PYCCKOTO MJIM POAHOIO) SA3bIKA U SI3bIKA XUMUU;

OTHCHIBATH CTIOCOOBI YCTPAHEHHUS KECTKOCTH BOJBI U BBITIOJHSATH COOTBETCTBYIOIIMI UM XUMHUYECKHUHN SKCIIEPUMEHT;

BBITIOJIHATH, HAOIIOaTh U OMHUCHIBATh XMMUYECKHUM AKCIEPUMEHT MO PACO3HABAHUIO MOHOB BOJIOPOJIa U aMMOHMS, CyibdaT-,

kapOoHat-, cuiaukar-, pocdar-, XxJaopua-, OpoOMuI-, UOIUI-UOHOB;



AKCIIEPUMEHTAJILHO HCCJIEIOBATh CBOMCTBA METAJIOB W HMX COCIUHEHUH, pemiarh HKCIEPUMEHTAJIbHbIC 3a/ladyd [0 TeMe
«HemeTtannby;

OMKCHIBATH XUMUYECKHUM SKCTIEPUMEHT C MOMOIIbIO €CTECTBEHHOTO (PYCCKOTO UJTU POJHOTO) SI3bIKA U S13bIKA XUMUH;

MPOBOJIUTH PACUETHI MO XUMHUYECKAM (GOpMysaM M YpPaBHCHHSAM pPEaKIHi, MPOTEKAIONIMX C YYacTHEM HEMETAIOB W HX
COCIMHECHUM.

MeTanpeameTHble pe3yJibTaThl 00yUYeHUs!

VYyammiics 10J1KeH ymems:

OpraHU30BbIBAaTh YUeOHOE B3aMMO/JICHCTBHE B IpYyIIe (pacnpeiesTh POJid, 10rOBapUBaThHCS APYT C APYTOM U T. 11.);

MpEeABUACTH (POTHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHUIA;

MMOHUMATh IPUYMHBI CBOETO HEYCIIEXa U HAXOJAUTh CIIOCOOBI BBIX0/1a U3 ATOW CUTYaIH;

B JIMAJIOTE C yUYWUTEJIEM YUYUTHCS BBIPAOATHIBATh KPUTEPHUH OLIEHKH M OMPEICNSITh CTENEHb YCHEIIHOCTA BBITIOJIHEHUSI CBOEH
paboThl U pabOThI BCEX, UCXOMAS U3 UMEIOIINXCS KPUTEPUEB, COBEPIIICHCTBOBATh KPUTEPUU OLICHKU U TOJIb30BATHCS UMU B XOJE
OIICHKH M CaMOOIICHKY;

OTCTauBaTh CBOIO TOUKY 3PEHUS, apTYMEHTHUPYSI €€;

MOATBEP)KIATh APTyMEHTHI (PaKkTaMu;

KPUTUYHO OTHOCHUTKCSI K CBOEMY MHEHUIO;

CITyIIaTh APYTUX, MBITAThCS MPUHUMATD IPYTYIO TOYKY 3pEHUS, OBITh TOTOBBIM U3MEHHUTH CBOIO TOUKY 3PCHUS;

COCTaBJIATH pedepat mo onpeaesaeHHou Gpopme;

OCYHICCTBIIATHL KOCBCHHOC pasAC/IMTCIIbHOC JOKA3aTCIbCTBO.



IpakTukym 2. CBoiicTBa coequHenuii HeMeTa/L10B (3 4)?
1. Pemenne skcnepuMeHTanpHbIX 3amad no teme «lloarpymnma ranoreHoBy». 2. PemieHue 3KCHEpHUMEHTAIBHBIX 3a7ad I10
teMe«lloarpynma xuciaopoma». 3. PemieHune 3skcnepuMeHTaNbHBIX 3anad 1o teme «lloarpynma asora». 4. Pemenune

JKCIIEPUMEHTAIBHBIX 3a1a4 1o Teme «Iloarpynna yriepona». 5. Ilosrydenne, coOupanue u pacrio3HaBaHUE ra3oB.

IIpeaMeTHble pe3yabTaThl 00y4eHHs

Yyammiics 10JKeH ymems.

oOpamaTtecsi ¢ J1a00paTOpHBIM OOOPYAOBAHMEM M HarpeBaTeIbHbIMU NPUOOPAMU B COOTBETCTBUM C MPABUJIAMH TEXHUKH
0e30I1aCHOCTH;

Ha0JII0AaTh 32 CBOMCTBAMH HEMETAJJIOB U UX COCIMHEHHUN U SABJICHUSIMH, IPOUCXOSAIIMMU C HUMU;

OIHCHIBATh XUMUYECKHUI 3KCIIEPUMEHT C MMOMOLIBIO0 €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKa U A3bIKA XUMUH;

JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO 3KCIEPUMEHTA.

MertanpeaMeTHbie pe3yJbTAThI 00yUYeHUA

Yyammiics 10JKeH ymems:

OTIPENIEIIATh, UCXO/Is U3 YueOHOM 3a/1aun, HEOOXOIUMOCTh UCIIOJIb30BAHUS HAOIIOICHUSI WJIH SKCIIEPUMEHTA.

1 IIpu ABYyX4acoBOM IJITAHUPOBAHUH MPOBOAATCS TOJIBKO MpaKTHUYecKue padboTsl 1,2 u 5.



Tema4d. O60011eHNe 3HAHMI IO XMMHUH 32 KyPC OCHOBHO# mKkoJibl. [loaroroBka

K rocyaapcrBennoi nrorosoii arrecranuu (F'MA) (10 4)

[lepuonnueckuii 3akoH U Ilepuomuueckas cucrema xuMudeckux 3yneMeHTOB J[. M. MengeneeBa. PU3UYECKUUA CMBICI
MOPSIAKOBOIO HOMEpa dJIEMEHTa, HOMEpPOB MEPUOJiIa W TPYMNNbl. 3aKOHOMEPHOCTH HM3MEHEHHUsI CBOMCTB AJIEMEHTOB M HX
COCIMHEHUH B IEPUOJAX U TPYINAX B CBETE MPEACTABICHUN O CTPOEHUH aTOMOB 3JIEMEHTOB.

3HayeHHE TEPUOJIMUECKOr0 3aKOHA. BUIABI XMMUUECKUX CBSI3€M M THUIIBI KPUCTAUIMYECKUX PEIIeTOK. B3aMMOCBs3b CTPOCHUS U
CBOMCTB BemiecTB. Kiaccudukanys XUMHUUYECKUX pEaAKIUA MO pa3IMYHbIM MpU3HAKaM (YKCIO M COCTaB pearupyronmx U
00pa3yIoIIUXCs BEIIECTB; HATNINE

rpaHuilbl  pasnena $a3; TemioBod 3(PQGeKT; HU3MEHEHHE CTENEeHEW OKHCICHHUS aTOMOB; MWCIOJb30BaHUE KaTallu3aTopa,
HampaByieHUe npoTekaHus). CKOpOCTh XUMUUYECKUX peakiuid u (QakTopsl, Biusione Ha Hee. OOpaTUMOCTh XUMHYECKUX
peakIuii ¥ CriocoObl CMEIICHUS XUMUYECKOTO PAaBHOBECHS.

[IpocThie M CcloXkHBIE BemlecTBa. MeTamasl U HeMeTabl. ['eHeTudeckue psiibl METaJUIa, HEMETaljla U MEePEXOHOr0 MeTasa.
OKcuapi TUAPOKCUABI (OCHOBAHUS, KUCIOTHI, aM(oTepHble TUIPOKCHUIBI), coiu. WX cocraB, kiaccudpukanus U 0O0Iue

XUMHYECKHUE CBOMCTBA B CBETE TCOPHUHA BHGKTpOHHTI/I‘{eCKOfI AUCCoONUaI .

JINYHOCTHBIE Pe3yJIbTATHI 00yUEeHHUs
Yyammmuiics Q10JKeH:
3HAMb U NOHUMAMb. OCHOBHBIC UCTOPUYECKHUE COOBITHS, CBSI3aHHBIC C Pa3BUTHEM XUMUU U OOIIECTBA; JOCTHXKEHUSI B 00J1acTH

XUMUU U KyJIbTYpPHBIE TPaaulluu (B YaCTHOCTH, HAy4YHBIC TPAJAMIIMH) CBOCH CTpaHbI; OOMIEMUPOBBIC TOCTIKEHHSI B 00JIACTH



XUMUU; OCHOBHBIEC MPUHIIMIIBI U TIPABUJIA OTHOIICHUS K MPUPOJIE; OCHOBBI 3JI0POBOTO 00pa3a *U3HU U 370POBbECOEPEraro X
TEXHOJIOTHUH;

IpaBUjla TOBEAEHUA B YPE3BBIYAHHBIX CHUTYalMsIX, CBSI3aHHBIX C BO3JCHCTBHEM pa3JIMYHBIX BEIIECTB; OCHOBHBIE MpaBa U
00s3aHHOCTH TpakJaHWHA (B TOM YHCJE Y4YaIlerocs), CBSA3aHHBIC C JIMYHOCTHBIM, MPO(PECCHOHAIBHBIM U KHU3HEHHBIM
CaMOOIIPECIICHUEM;

COILIMAJIBHYIO 3HAUMMOCTb U COZIepKaHue podeccuil, CBI3aHHBIX C XUMUCH;

UCHBIMBIGAMb. TYBCTBO TOPJOCTH 32 POCCUICKYIO XMMHUYECKYI0 HAyKy M YBa)XEHHE K MCTOPUU €€ Pa3BUTHUA, YBaKEHUE U
MPUHATHE JOCTHXKEHUM XUMHH B MHpPE; JIFOOOBb K MPHUPOJIC; YBAKEHUE K OKPYKAIOMIUM (yUalUMCs, YIYUTENISIM, POJUTEISAM U
Ip.) — yYMETh CIIylIaTh W CJBIIIATh MapTHEpa, MPU3HABATh MPaBO KaXJIOro Ha COOCTBEHHOE MHEHHE, MPUHUMATh PEIICHUS C
Y4ETOM MO3UIIUA BCEX YYACTHUKOB; YYBCTBO MPEKPACHOTO U ACTETUUECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEIIECTB U
WX MPEBpaIEHUH; CaMOYBaXXEHUE U IMOIIMOHATBHO-TIOJIOKUTEIHHOE OTHOIIIEHUE K ce0e;

npu3Haeamp: UEHHOCTH 310POBbS (CBOETO U JPYTUX JIOJEH ); HEOOXOAMMOCTh CAMOBBIPAXKEHUS, CAaMOpPEATIN3alH, COLIMAIBHOTO
MIPU3HAHUS;

0co3Haeamp: TOTOBHOCTHh (MJM HErOTOBHOCTh) K CAMOCTOSITEIbHBIM TIOCTYNKAaM W JEHCTBUSIM, OTBETCTBEHHOCTh 3a HX
pe3yabTaThl; TOTOBHOCTh (WJIM HETOTOBHOCTH) OTKPBITO BbIpa)aTh U OTCTaMBaTh CBOIO MO3UIUI0 U KPUTUYHO OTHOCHUTHCS K
CBOUM TOCTYIIKaM;

npoA6AAMb: HKOJOTHYECKOE CO3HaHUE; J0OpOKeNaTelbHOCTh, OBEPHUE U BHUMATEIBHOCTh K JIIOASIM, TOTOBHOCTH K
COTPYJHUYECTBY M ApPY>KOe, OKa3aHUIO MOMOIIM TE€M, KTO B HEW HYXKJaeTcs; 00OOIIEHHbIH, YCTOMYUBBIA M M30UpaTebHBIN

MMO3HABATEIbHBIM HHTCPCC, HHUIUATUBY U J10003HATENILHOCTh B HN3Y4YCHUN MHPaA BCIICCTB U peaKuHﬁ; HEJICYCTPECMIICHHOCTb U



HaCTOMYMBOCTh B JOCTHXKEHUM L€JIE€H, TOTOBHOCTh K IPEOAOJCHHUIO TPYAHOCTEH; YOEKIEHHOCTh B BO3MOXKHOCTH ITO3HAHUS
PUPOJIbI, HEOOXOIUMOCTH Pa3yMHOTO UCTIOJIb30BAaHUS JOCTHKEHUN HAYKH U TEXHOJIOTHM [T pa3BUTHA OOIIECTBA;

yMemp: YCTAHABIIMBATH CBS3b MEXAY LIEJIBIO U3YUYEHUS] XUMHUH U TEM, JJI YETO OHA OCYIIECTBISAETCS (MOTHBAMH); BBIIIOJIHATD
KOPPUTHPYIOIIYI0 CaMOOLEHKY, 3aKJIIOYAIOIIYIOCS B KOHTPOJIE 32 IPOLECCOM H3yYEHUsS XMMHH U BHECEHMH HEOOXOIUMBIX
KOPPEKTUBOB, COOTBETCTBYIOUIMX ATallaM M CHOco0aM M3Y4YeHUs Kypca XHWMHHM; BBINOJHATH PETPOCHEKTUBHYIO CaMOOLICHKY,
3aKJIF0YAIOIIYIOCS B OLICHKE IPOLEcca U pe3ysibTaTa U3ydYeHHsI Kypca XMMHHU OCHOBHOM IIKOJIBbI, IOJBENCHUA UTOTOB HA OCHOBE
COOTHECEHUS LIEJIEU U PE3YJIIbTATOB;

CTPOUTH >KU3HEHHbIE U NPOPECCHOHAIbHbIE IUIAHBl C YYETOM KOHKPETHBIX COLMAIbHO-UCTOPUYECKUX, MOIUTUYECKUX U
HPKOHOMUYECKHUX YCIOBUM; OCO3HABATh COOCTBEHHBIE LIEHHOCTH U COOTBETCTBUE UX

MPUHUMAEMBIM B )KM3HU PEUICHUSM; BECTH JUAJOr HA OCHOBE PABHONPABHBIX OTHOIICHWWA M B3aUMHOIO YBa)KEHUS; BBIJIEISAThH
HPABCTBEHHBIN aCIMEKT MOBEIEHUS U COOTHOCUTH MOCTYNKU (CBOM M JIPYIHX JIHOAEH) U COOBITHS C MPUHATBIMU STUYECKUMHU
HOpMaMH; B MpeAesiax CBOMX BO3MOXKHOCTEW MPOTHBOJIEHCTBOBATH JIECUCTBUSAM U BIUSHUSAM, NMPEACTABISIOIIMM YIPO3y >KU3HU,

3I0POBBIO U O€30MACHOCTU JTUYHOCTHU U OOIIIECTRA.

Ilinanupyembie pe3yabTaThbl 00y4eHUS:

BbINyCKHUK HAYYHTCSH:

* OMMCHIBATh CBOMCTBA TBép)IBIX, KHUAKHUX, F8,3006p213HBIX BCHICCTB, BLIACIIAA NX CYIICCTBCHHBIC ITPHU3HAKH,



* XapaKTEPU30BaTh BEIIECTBA MO COCTABY, CTPOCHHUIO U CBOWMCTBAM, YCTAHABIMBATH MPUYUHHO-CJIEJACTBEHHBIE CBSI3H MEXKIY
JAHHBIMU XapaKTepUCTUKAMU BEIIECTBA;

* PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATHA «aTOM», KMOJIEKYJIa», «XUMUYECKUHN AIEMEHT», KIIPOCTOE BEIIECTBOY,
«CJIOKHOE BEIIIECTBOY, «BAJIEHTHOCThY, UCIIOJb3Ys 3HAKOBYIO CUCTEMY XUMHUH;

* U300pakaTh COCTAB MPOCTEUIIMX BEHIECTB C MOMOIIBI0 XMUMHUYECKHX (OPMYJ U CYIIHOCTh XUMHUYECKUX PEaKIUh C
MTOMONIBI0 XUMUYECKUX YPABHEHHI;

* BRIUUCJISITh OTHOCUTENIbBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, a TaKKE€ MACCOBYIO JIOJI0 XUMHUYECKOTO
AJIEMEHTA B COCIMHEHUSX JJISl OLIEHKU UX MPAKTHYECKON 3HAYMMOCTH;

* CPaBHUBATh 110 COCTABY OKCHUbl, OCHOBAHUS, KUCIIOTHI, COJIH;

* KJ1acCcU(PUIMPOBATh OKCHUIBI U OCHOBAHMUS TI0 CBOMCTBAM, KUCIIOTHI M COJIU 110 COCTaBY;

* N10JIb30BATHCS JTAOOPATOPHBIM 000PYTIOBAHUEM U XUMHUYECKOU MOCYI0M;

* POBOJIUTH HECJIOKHBIE XUMHUYECKUE OMBITHI W HAOMIOJCHUS 3a HM3MEHEHUSMH CBOMCTB BEIIECTB B IIpollecCe UX
MpeBpallleHnil; cCoOII01aTh MpaBUiia TEXHUKU 0€30MTaCHOCTH MPHU MPOBEAECHUN HAOIIOIEHUN U OTBITOB,;

* pa3nuyaTh HKCIEPUMEHTAIBLHO KUCIOTHI U MIENI0YH, MOJIb3YSICh UHIUKATOPAMU; OCO3HABATh HEOOXOIUMOCThH COOJIOICHNUS
Mep 0€30MMacHOCTH MpU OOpaIIeHUHN ¢ KUCIOTaMH U IIeJI0YaMHU.

* packpbIBaTh CMBICI nepuoanyeckoro 3akona /1. . Menaeneena;

* ONUCHIBATh U XapaKTEPHU30BaATh TAOIMYHYIO (HOPMY MEPUOIUUECKON CUCTEMbl XUMUYECKUX DJIEMEHTOB;

* XapaKTepPU30BaTh COCTaB ATOMHBIX SAEP U paCTPEIeICHUE YHCIIa SJIEKTPOHOB IO AJIEKTPOHHBIM CJIO0SIM aTOMOB XUMHUUYECKUX

9JICMCHTOB MaJIbIX IICPHUOJ0B HGpHOI[H‘-ICCKOfI CHCTCMBI, a TAK)KC KaJIMA N KaJIbIIHA,



* pa3nuyaTh BUJbl XUMUYECKOMN CBSA3U: HOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO, KOBAJIGHTHYIO HETIOJISIPHYIO U METaJUIMYECKYIO;

* n300pakaTh JIEKTPOHHO-UOHHBIE (POPMYITBI BEUIECTB, 00PAa30BAHHBIX XUMHUCCKIUMHU CBS3SIMHU PA3HOTO BUIA;

* BBISIBJISITH 3aBUCUMOCTb CBOMCTB BEIIECTB OT CTPOCHMS MX KPUCTAIITMYECKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX,
METAINTNYECKUX;

* XapaKTepU30BaTh XUMUYECKHUE DJIEMEHThI U UX COCJIMHEHHS HA OCHOBE IMOJIOKEHUS DJIEMEHTOB B MIEPUOIMUECKON CUCTEME U
0COOEHHOCTEM CTPOCHUS X aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MHPOBO33PEHUYECKOE 3HAYEHUE MEPUOJUYECKOT0 3aKOHA M MEePUOAUYECKON CHUCTEMBbI
xumudeckux siemeHToB [l. Y. MenneneeBa; ¢ OOBACHITh CYyTh XMMHUYECKHX TPOILECCOB M UX MPUHLIHUIUAIBHOE OTIMYUE OT
bu3NYecKux;

* Ha3bIBATh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKITUM;

* YCTAaHABIUBATh MPUHAIC)KHOCTh XUMHUYECKOW PEaKlUUd K OMpPENeEHHOMY THUIY IO OJIHOMY W3 KJIACCHU(UKAIMOHHBIX
MPU3HAKOB: 1) MO YUCITy U COCTaBY MCXOJHBIX BEIIECTB U MPOIYKTOB PEAKIIUU (PEaKIuyi COCAUHEHUS, PA3JI0KEHUS, 3aMEILICHUS
1 oOMeHa); 2) MO BBIACJICHUIO WJIU MOTJIOMICHUIO TEIJIOTHI (PEaKIMu YK30TEPMUUYECKUE U AHAOTEPMHUYECKUE); 3) IO U3MEHEHUIO
CTENICHEH OKHCIICHUSI XUMHUYECKUX DJIEMEHTOB (PEakIMh OKUCIUTEIbHO-BOCCTAHOBUTEINBHBIE); 4) MO 00OpaTUMOCTH Ipoliecca
(peakuuu oOpaTUMbIE U HEOOPATUMBIE);

* COCTABJIATh YPABHEHUS BJEKTPOJIUTUUYECKOW AMCCOLMAIMU KUCIIOT, IIEJI0Yeid, COJIEH; MOJIHBIE U COKpalIEHHbIE MOHHBIE
ypaBHEHUS peakivii 0OMeHa; ypaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIU;

* POTHO3UPOBATHh MPOJYKTHl XUMHUYECKUX peakiui mo ¢hopmysiaM/Ha3BaHUSIM UCXOAHBIX BEIIECTB; OMPEACNISITh NUCXOIHBIC

BeIecTBa 1Mo GopMysiamM/Ha3BaHUSM MTPOTYKTOB PEAKIIHH;



* COCTABJIATh YPAaBHEHUs pEaKLUi, COOTBETCTBYIOLIUX MOCIEI0BATEIBHOCTH («LEMOYKE») MPEBPALICHUN HEOPTaHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB;

* BBISIBJITH B IIPOLIECCE DKCIIEPUMEHTA IPU3HAKH, CBUIETEIBCTBYIOIINE O POTEKAHUHA XUMUYECKON pEaKIUH;

* IPUTOTOBJIATH PACTBOPHI C ONPEIEITEHHON MACCOBOM 10N PACTBOPEHHOTO BEIIECTBA;

* OIIPENEIIATh XapaKTeP CPEbl BOJHBIX PACTBOPOB KHCIIOT U IIEI0UYEH MO U3MEHEHUIO OKPACKU UHIUKATOPOB;

* IPOBOJIUTH KAYECTBEHHBIE PEAKIIMH, TOATBEPKIAIOIINE HAJTMYKME B BOJHBIX PACTBOPAX BEIIECTB OTACIBHBIX HOHOB

* OIPENEIATh NPUHAICKHOCTh HEOPTAHMYECKUX BEUIECTB K OJTHOMY M3 M3yYEHHBIX KJIACCOB/TPYIIl: METAJUIbI U HEMETALIBI,
OKCH/JIbl, OCHOBaHMS, KUCIIOTHI, COJIN;

* COCTABJIATH (DOPMYJIbI BEIIECTB 10 UX HA3BAHUSM;

* OIPENEIATh BAJIGHTHOCTh U CTENIEHb OKUCIICHHSI JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIbI HEOPTraHMYECKHX COEIMHEHUN MO BAJIEHTHOCTSAM M CTENEHSM OKHUCICHHS 3JIEMEHTOB, a TaKXe
3aps/ilaM MOHOB, YKa3aHHBIM B Ta0JIMIIe PACTBOPUMOCTH KUCIIOT, OCHOBAHUMI U COJIEH;

* 00BSICHATH 3aKOHOMEPHOCTH U3MEHEHUS (DU3UUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB (METAJUIOB U HEMETAILJIOB)
U UX BBICIIMX OKCHJIOB, 00pa30BaHHBIX JIEMEHTAMHU BTOPOTO U TPETHEr0 NEPUOOB;

* Ha3bIBaTh OOLIME XUMHUYECKHE CBOMCTBA, XapaKTEePHBIE JJIsl TPYIIN OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMHUYECKHE CBOWCTBA, XapaKTEpHbIE I Ka)XJAOro M3 KIJIACCOB HEOPraHMYECKHX BELIECTB: KHUCIOT,
OCHOBaHUM, COJICH;

* IPUBOJUTH NPUMEPHI PEaKUUi, MOATBEPKIAIOIIMX XUMHUUYECKHE CBOMCTBA HEOPraHWYECKUX BELIECTB: OKCHUJIOB, KHUCIIOT,

OCHOBAHUM U COJICH;



* OIIPEAENATH BEIIECTBO-OKUCIUTEID U BEILIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUAX;
* COCTaBJISITh OKUCIUTEIBHO-BOCCTAHOBUTENBHBINA OanaHC (151 H3yUYEHHBIX PEAKIIUil) 110 IPEII0KEHHBIM CXeMaM PEeaKIui;

¢ IIPOBOIUTDH J'Ia60paT0pHI>IC OIIBITHI, ITOATBCPKAAIOMINC XUMHNYCCKUC CBOMCTBAa OCHOBHBIX KJIACCOB HCOPTaHUYICCKUX

BCIICCTB;

Boinycknuk nonyuum 603M0HCHOCHIb HAYUUMbCA:

* 2PAMOMHO 0OPAWAMBCA C BEUYECMBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOX0OUMOCMb COONIOOEHUS. NPABUTL IKOJOSUYECKU 0e30NACH020 NOBEOeHUsl 8 OKDYicaioulel NpupooHoll
cpeoe;

* HOHUMAMb CMBICT U HEe0OX00UMOCHb COON0OeHUs NPeOnUCanUull, npeoiazaemblX 8 UHCMPYKYUAX N0 UCHOJb308AHUIO
Jlekapcmas, cpedcmes ObimoBol Xumuu u op.;

* UCNONIL308AMb NPUOOPEMEHHbIE KII0Uesble KOMNEMEHMHOCMU NPU BbINOJHEHUU UCCAe008AMeNbCKUX NPOEKMOo8 No
U3YYEHUIO C8OLICS, CNOCO006 NONYYeHUs U PACNO3HABAHUSL 8eUleCm8;

* pazeueamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3YS CPeOCm8d YCMHOU U NUCbMEHHOU KOMMYHUKAUUU NpU
pabome ¢ mexkcmamu yueOHUKa u OONOIHUMENbHOU JIUMepamypou, CNpasoyHbIMU MadIuyamu, Nposeisims 20MOSHOCHb K
VBAHCEHUIO UHOU MOYKU 3PEHUSI NPU 00CYHCOEHUU Pe3YTbMAamos 8bINOJIHEHHOU paOombl,

* 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O Beecmsax U XUMUYECKUX Nnpoyeccax, Kpumuyecku OmHOCUMbC K
ncegooHAYYHOU UHGDOpMayUuL, HeO0OPOCOBECMHOU peKllame, KACAroWelcsl UCNONb308AHUSL PA3IUYHBIX BeUeCms.

® OCO3Ha6anb 3HA4YeHUe meopemudecKux 3HAHUU 0715 npaKmuueCKod oesmenibHOCU yenoeeka,



* ONUCHIBAMb U3YUEHHBIE 00BEKMbL KAK CUCTNEeMbl, NPUMEHSIS I02UKY CUCTEMHO20 AHAU3A;

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCHIAX NePUOOUYECKOU CUCTEeMbl XUMUYECKUX 21eMeHmos O/l 00bACHeHUs U
npeodsUuUOeHUs CEOLLCME KOHKPEMHbIX 8CUECME;

* pazeueamv  UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMEOM  YeayOlenus 3HAHULL 00 UCMopuu CMAaHOGIeHUs
XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMULL, NePUOOULEeCK020 3aKOHA KaK 00OHO20 U3 8ANCHEUWUX 3AKOHO8 NPUPOObL, d MAKICE O
COBPEMEHHBIX OOCMUNCCHUSX HAYKU U MEXHUKU.

* COCMABIAMb MOJIEKYIAPHbIE U NOJHbIE UOHHbLE YPABHEHUS NO COKPAWEHHBIM UOHHBIM YPAGHEHUSIM,

* IPUBOOUMb NPUMEPbL  PEaKyuil, NOOMEEPHCOAIOWUX CYULECMBOBAHUE B3AUMOCEA3U  MENCOY OCHOBHBIMU  KIACCAMU
HeOP2AHUYECKUX BeUIeCB;

* NPOCHO3UPOBAMb PE3VIbMAMbl 8030CUCMEUSL PA3IUYHBIX (PAKMOPO8 HA USMEHEHUe CKOPOCMU XUMUYECKOU PeaKyulL,

* NPOCHO3UPOBAMb PE3VIbMAMbl 8030eUCMBUSL PA3IUYHBIX (PAKMOPO8 HA CMeWeHUe XUMUYEeCKO20 PABHOBECUSL.

* NPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA 8EULECTE HA OCHOBE UX COCMABA U CMPOCHUSL,

* IPOCHO3UPOBAMb CNOCOOHOCIb BEUEeCm8d NPOSGISAMb OKUCTUMENbHbIE UIU 80CCIAHOSUMENbHbIe CEOLUCMEA C YUEmoM
cmenenell OKUCIeHUsL JIEMEHMO8, 8X00AWUX 8 20 COCMAB;

* BLISIGIIAIMb CYUWECMBOBAHUE 2EHEMUYECKOU B3AUMOCES3U MeHCOY SeecCmsam 8 psaody. NPpoCmoe 8euecmeo — OKCUO —
2UOPOKCUO — COJlb,

* OP2aHU306bI6AMb, NPOBOOUNMb VHUEHUYECKUEe NPOEKMbl NO UCCIeO008AHUIO CEOUCME BeUeCms, UMEIOUUX BANCHOE

npakmuiecKkoe 3Ha4ernue.



Onucanmne y‘lEﬁHO-MCTOIlquCKOI‘O N MAaTCEPHAIBHO-TEXHUYIECCKOI'O o0ecreyeHus

Y4yedHO — MeTOAMYECKOE 00ecIIeueHHue

1 .IIpumepHast mporpaMmMa OCHOBHOTO 00111ero 0Opa3oBaHus 10 XUMHUHU (6a30BBIN YPOBEHb);

2.ABtopckas nporpamma O.C.I'abpuensna, cooTBeTcTBytomas @enepanibHomMy ['ocyapcTBEeHHOMY 00pa30BaTEIbHOMY
CTaHAapTy OCHOBHOI'O 0OIEro 00pa3oBaHus U AONyIlIeHHass MUHUCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit denepanuun
(O.C.I'abpuensn [Iporpamma kypca xumuu s 8-9 kiaccoB o0ieodpazoBarenbubix yupexaenuit / O.C.I'abpuensn. — M.:
Hpoda, 2012r.).

3.Iabpuenan O. C., Ocmpoymos U. I'. HactonpHas kHura yautens. Xumus. 9 k 1.: Meronudeckoe nmocodue. — M.: lpoda,
2010r

4. Xumust. 9 k 11.: KonTposbHbie 1 mpoBepouHbie padoTsl K yueOHuky O. C. ['abpuensina «Xumus. 9 / O. C. I'abpuensn, 11. H.
bepeskun, A. A. Ymakosa u np. — M.: [Ipoda, 2009r.

5.I'abpuensan O. C., Ocmpoymos U. I'. Izyuaem xumurio B 9 k 11.: Jlugakruaeckue Marepuaibl. — M.: bauk mmoc, 2009r.

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

1.I'abpuenan O. C., Bockoboiinukosa H. Il. Xumusi B Tectax, 3ajadax, ynpaxkHeHusx. 8— 9 k. — M.: JIpoda, 2009r.



MarepuajbHO-TEXHHYECKOe O0ecreYeHue:

Jlns oOydeHHsi ydallMxcsi OCHOBHOM IIIKOJIBI B COOTBETCTBHUM C TpeOoBaHusiMU DeaepaibHOTO TOCYAapCTBEHHOIO
0o0pa3oBaTeNbHOTO  CTaHJapTa HEOO0XOJUMa peau3alus JeSITeIbHOCTHOrO Moaxoja. JleaTenbHOCTHBIM mMmoaxod Tpelyer
MIOCTOSIHHOM OTOPHKI Mpoliecca O0Oy4eHUs XUMUU Ha JEMOHCTPAIMOHHBIA YKCIIEPUMEHT, MPAKTUUECKHUE 3aHATUS U J1Ta0OpaTOPHBIE
OTBITHI, BBHIMOJIHSEMbIE YydamuMmucs. KaOWHET XuMHUM  OCHAIIEH KOMIUIEKTOM JIEMOHCTPAIMOHHOTO U JIabOpaTOPHOIO

000py/1IOBaHUS 10 XUMHH JIsl OCHOBHOM IIKOJIbI. B kabuHEeTe XMMUM OCYIIECTBIAIOTCSA KaK ypOdYHasi, TaKk U BHEYpOdHas (OpMbI yu4eOHO-
BOCIHUTATEIHHON AeITeNbHOCTU ¢ yyamumucsa. OcHaileHue B 00JblIel 4acTu cooTBeTcTBYeT [lepeunto o0opynoBaHus kabuHeTa XUMUHU U BKIIOYAET
pa3IMYHBIC TUIIBI CPEIICTB 00ydeHUs. BombInyio 4acTh 000pyHOBaHUS COCTABISAIOT YIeOHO-TIPAKTHUECKOE U yU4eOHO-1ab0opaTopHOe 000pYAOBaHHE, B
TOM YHCJIC KOMIUICKT HaTypaJlbHBIX O6T)CKTOB, Moaciu, HpI/I60pI)I U HUHCTPYMCHTBI IJId MPOBCACHHA IIGMOHCTpaHI/Iﬁ U MPAKTUYCCKHUX SaHﬂTHﬁ,
JEMOHCTPAIIMOHHBIC TaOJIHIIBI, BUJICO, MEIa OCHAIIICHHUE.

B xommiekT TeXxHHUecKux M MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX CPEACTB OOyUYEHHS BXOJAT: ammapaTrypa AJs 3amuceid U BOCIPOU3BEICHUS
ayMo- ¥ BUJICOMH(OPMAIIUU, KOMITBIOTEP, MyJIbTUMEINA TTPOCKTOP, JOCKA C WHTEPAKTUBHOW MPUCTABKOM, KOJIIEKIMS MEAHa-PECYpCOB, BBIXOJ B

HNuTtepner.

Hcnonb30BaHuE 3JEKTPOHHBIX CPEICTB O0YUEHHUS TO3BOJISIIOT:

® AKTUBU3UPOBAThH JIEATEIHLHOCTh O0YYAIOLINXCS, TOJTy4aTh 00Jiee BEICOKHE KaueCTBEHHbIE Pe3yIbTaThl 00yUeHMS;
e 1pu nmoarotroBke Kk EI'D obecneunBaTh caMOCTOSITEIHHOCTD B OBJIAJICHUHU COJIEPKAHUEM Kypca .

e  (opmuposats KT - KOMIETEHTHOCTH, CIIOCOOCTBYIOINIYIO YCIIEUTHOCTH B Y4EOHOM JESITEIbHOCTH;

e (opmuposats YV /I;



Hamypanvnsie 00vexmol

HatypanbHbie 0OBEKTHI, UCMOJIb3yeMbIE€ B OOYYEHHH XWMUH, BKJIIOYAIOT B Ce0s KOJJICKIIMM MHUHEPAJIOB M TOPHBIX MOPO/,
METAJIJIOB U CIUIAaBOB, MUHEPAJIbHBIX YAOOPEHUH, IIIaCTMACC, Kay4yKOB, BOJIOKOH U T. JI.

O3HakOMJICHHE yYalIuXcs ¢ 00pas3laMl HCXOJHBIX BEIIECTB, MOJIYMPOAYKTOB M TOTOBBIX H3CIUN MO3BOJSET MOIYYHUThH

HarJisiIHOC MPCACTABJICHUC 00 »THX Marcpualiax, X BHCITHCM BHUAC, d TAKKC O HCKOTOPBIX (1)I/IBI/ILIGCKI/IX CBOMCTBAX.

Xumuueckue peaxkmuesl u mamepuaiibl
O6paHIGHI/I€ CO MHOI'MMH BCHICCTBAMH Tp€6y€T CTpororo CO6JII-OIIGHI/IH IIpaBuJI TCXHUKHU 6630H3CHOCTI/I, 0COOCHHO IIpu
BBIIIOJIHCHHUH OIIBITOB CaAMHUMHU YYallIUMHUCH. Bce H€O6XOI[I/IMBI€ MCPBI IPEAOCTOPOKHOCTU YKa3aHbl B COOTBCTCTBYIOIIHX

NOKYMEHTAaX U NHCTPYKIUSAX.

Xumuueckasn n1adopamoprasn nocyoa, annapamast u nPuUOOpPs
XrMHUecKas ocya Nopa3AeisieTCsl Ha JABE TPYIIbL: JUIs BBIIOJIHEHUS ONBITOB yYaIIUMHUCA U JEMOHCTPALIMOHHBIX OIBITOB.
[Ipubopsl, anmapaTel U YCTAaHOBKH, MCIOJIb3yEMbIE Ha YpOKax XHMMHUH, MOJAPA3JEISAIOT Ha OCHOBE NPOTEKAIOUIMX B HUX

(1)I/ISI/I‘ICCKI/IX U XUMHUYCCKHUX .

Mooenu
OObeKTaM MOJCITHPOBAHUS B XHMHH SBIISIOTCS aTOMBI, MOJICKYJIBI, KPHUCTAJUIbI, 3aBOJCKHE ammaparbl, a TaKXe

IIPOUCXOIAIIUC ITPOLCCCHI.



B npenomaBaHuM XMMHMHM HCIOJIB3YIOTCS MOJCIHM KPUCTAUIMYECKUX PEHIETOK anMasa, rpadura, cepsl, docdopa, okcuma
yraepona(ly), moBapeHHOW coyd, JbAa, Homa, jKeie3a, MEIW, MarHus, HaOOphl MoJeNeHd aTOMOB JUIsl COCTaBIICHUS

IIAPOCTEPKHEBBIX MOJIEJIEH MOJIEKYII.

Yueonvie nocoous na neuammnoii ocnoee

B mpormecce oOydeHHsT XHMHH HCIOJIB3YIOTCSA CIECAYIOIMIME TaOIUIlbl MMOCTOSHHOIO 3KcroHupoBaHus: «llepuomnyeckas
cuctrema xumudeckux osneMmeHtoB J[.M. MenaeneeBa», «Tabmuiia pacTBOPUMOCTH KHUCIOT, OCHOBaHUUA U  COJIECH»,
«DJIEKTPOXUMHUECKHUI PsiJl HAMPSHKEHUN METaIIoBy, «KpyroBopoT BEIIECTB B IPUPOAL» U JP.

Jlns opraHM3anid CaMOCTOSATENIBHOM pa0OThl OOYYAIONIMXCS Ha YypOKax MCIOJB3YIOT Pa3sHOOOpasHbIe IUIAKTHYCCKHUE
MaTepualbl: TETpaau Ha MEYaTHOM OCHOBE WJIM OTJEJbHbIC paboure JUCThl — HMHCTPYKIMHU, KAPTOUYKHU C 3aJaHUSIMHU Pa3HOMN

CTCIICHU TPYAHOCTHU AJIA U3YUYCHHA HOBOI'O MaTCpHajia, CAMOIIPOBCPKU U KOHTPOJIA 3HAHUU Yaqalquxcs.

Jlnst obecneyeHunst 6e30mMacHOro Tpyaa KaOWHETEe XMMUU UMEETCS:

® [IPOTHUBOIOKAPHBIA UHBEHTAPb

® anTeyKy ¢ HAOOPOM MEIMKAMEHTOB U MEPEBSI30UHBIX CPEJICTB;

® VHCTPYKLMIO IO NMpaBuiiaM 0€30aCHOCTH TpyJia Uisl 00y4aroIuxcs

® KypHaJ pErucTpalvy MHCTPYKTaXa 1o mpaBuiaM 0€30MacHOCTH TPY/a.



IloypouHoe IuIaHUPOBAHHUE

NQ Tema u THII Ypoka I[aTa 9J1eMeHTBI CoacpKaHuA HnaﬂnpyeMble PE3yJbTaThI
1/ IIpeamerHbie Mertanpeamernbie Y'Y/ JINYHOCTHEI
I e YV
l.BBeL[eHI/Ie. Oﬁlllaﬂ XapaKTEePUCTUKA XUMHYECCKUX IJIEMECHTOB U XUMHYECCKUX peammii. Hepnonnqecmlﬁ 3aKOH U mepuoanvecKkast CucremMa
xumuueckux 3jeMeHToB JI.M.Menaeneena. (104.)
1. | Xapakrepuctukaxum Beonusiit uncrpykrax nmo OT u Th. Hayuamca: XapakTepHu3oBaTh PerynisiTHBHBIE: CTaBAT yIcOHBIC DopmupyroT
HYECKOrO SeMEeHTA XapaKkTepuCTHKA XUMUIECKOTO XUMHUYECKHE IEMEHTHI 1-3 —T0 3aJI1auv Ha OCHOBE COOTHECEHHUS TOTO, OTBETCTBEHHOE
dMeMeHTa 1o nosozkernsio B [ICXI Heprofa 1o ux nojoxenuio [ICXD | 4To yke U3BECTHO U YCBOEHO OTHOIIEHHE K
Ha OCHOBAHUU €TI0 J.U. Menneneesa. 3
J.1. Menneneena. y4aiumcsi, ¥ Toro, 4To eé YUYCHUIO
II0JIOXKCHHA B JleMOHCTpaLs: MOZIEIN aTOMOB IHonyuam eoszmooicnocms HEH3BECTHO
ITepronnueckon aniemenTos 1-3 —ro neprozos HAy4UMbCs: ONUCHIBATL H3ydeHnble | [03HABATENBLHBIE:CAMOCTOATENBHO
cUcTEMeE 00BEKTHI KaK CUCTEMBI, IPUMEHSSA BBIJICTISIOT ¥ YOPMYJIUPYIOT
1. . Menneneesa JIOTHKY CUCTEMHOTO aHalIn3a MIO3HABATEJIEHYIO LENIb
KoMMmyHuKaTHBHBIE: YOPMYIHPYIOT
COOCTBEHHOE MHEHHE W TIO3HUIIHIO,
3aJal0T BOIIPOCHI, CTOST MOHATHBIE AJIS
napTHepa MOHATUS
2. | CBolicTBa OKCHJIOB, XUMHUYECKHE CBOMCTBA OKCHJIOB, Hayuamcs: na3piBaTh 0011MC PerynsiruBHbI€: CTaBAT y4eOHYIO IposBsror
KHCJIOT, OCHOBAaHHH U OCHOBaHUH , KUCIIOT, COJICH B CBETC XUMHYECKHE CBOMCTBA KUCIOTHBIX, 3a/1a4y, ONPENENSIIOT YCTOHYUBBIN
o TEOPHUH SJIEKTPOJINTHICCKOU OCHOBHBIX OKCH/IOB, KHCJIOT, MOCJIEIOBATEIEHOCTh IIPOMEKYTOYHBIX | y4eOHO —
COJICH B CBETE TCOpUH AucCcolMalNy U OKUCJICHU - OCHOBAHUM M COJIEH C MO3UIUHU Lesel ¢ yueToM KOHKPETHOTO O3HaBaTEIbHbBI
SJICKTPOJIUTHICCKON BOCTaHOBJICHHA TD/I; NpUBOAUTE TIPUMEPHI PpE3yJIbTaTa, COCTABISIOT IJIaH U it uHTEpEC K
JUCCOIIMaluy 1 peakiuii, NoATBEPKAAOLINX aJNTOpPUTM JEHCTBUM HOBBIM
OKUCJICHUS - XUMHUYECKHE CBOMCTBA: OKCHUJIOB, Ilo3naBaTeabHbIE: criocobam
BOCCTAHOBJIEHHUSI KHCJIOT, OCHOBaHMH, COJIEH; CaMOCTOSTENIFHO BBIJCIISAIOT pemieHus 3agay
OIIPEJIIIATh BEUIECTBO — OKUCIHUTENb | (OPMYIUPYIOT T03HABATEIBHYIO 11€J1b,
U BELECTBO —BOCCTAHOBUTEID B UCTIONB3Ys OOIIHE IIPHEMBI PEIICHHUS
OBP; 3aja4
Honyuam eo3moorcnocmo KomMmyHuKaTHBHBIC!
Hay4umucsi: IPOrHO3UPOBATh Kontpons u onenka neiicteuit
CIIOCOOHOCTD BEIECTBA IPOSIBIISTH napTHepa
OKHUCIUTEHHBIE UITH
BOCCTAHOBHTEJIFHBIE CBOHCTBA C
YYETOM CTENeHEN OKUCICHUS
9JIEMEHTOB, BXOJSIIIUX B €T0 COCTaB
3. AM(I)OTCpHBIe OKCHUIBI [TonsTHE O IEPEXOMHBIX 3JIEMEHTAX. Hayuamcsa: xapakrepu3oBaTh PeryasituBHble: [IposiBnsiroT
AmporepHoCTh. ['eHeTHYECKNMH Pl XUMHUYECKHE CBOIcTBA aM(POTepHbIX | [IpMHUMAIOT U COXPaHSIOT Y4eOHYIO J00poXKesaTelb

Y TUJPOKCHJIBI




NEPECXOTHOTOIJICMCHTA.

OKCHJIOB ¥ TUAPOKCHUIOB,

3aa4y, YYUTbIBAIOT BbIACJICHHLIC

HOCTb,0T3bIBYNB

JIa6.ombiT: 1.ITonyuenne runpokcuna HCIOJIb30BATh IIPU XaPAaKTEPUCTUKE | YUUTEIIEM OPUEHTHUPHI ICUCTBUS B OCTb, KaK
UMHKA U MCCIIENOBAHUE €TO CBOKCTB BEILECTB MIOHATHE «aM(pOTEPHOCTEY», | HOBOM y4yeOHOM Marepuale B MNOHMMAaHHEC
MPOBOJIUTH OIBITEHI, COTPYAHHUYECTBE C yUUTEIEM 4yBCTB
MOATBEP K IAIOIIUE XUMUYECKUE Ilo3naBartenbHbIE: JIPYTUXIIIOACH 1
cBo¥icTBa aM()OTEPHBIX OKCHIOB U CraBat u GopMyIHPYOT IpodiaeMy COTIepEKUBAHHE
TUIPOKCHIOB; YpOKa, CaMOCTOSITENILHO CO3JAI0T UM
THonyuam eosmodicnocmo ANTOPUTM AEATENBHOCTH MIPH PELIECHUN
Hay4umucs: 0CO3HABaTh 3HAYCHHE po0IIeMbI
TEOPETUYECKUX 3HAHUN IS KoMMyHuUKATHBHBIE:
IIPAKTUYECKOU ACATEIbHOCTU IIposABIISAIOT aKTUBHOCTH BO
YeJIoBeKa B3aUMOJECHCTBUM ISl PELICHUS
[IO3HABATENIbHBIX U
KOMMYHHUKAaTHBHBIX 3a/1a4(33aJal0T
BOIIPOCHI, (POPMYIUPYIOT CBOU
3aTpyAHEHUs], IPeIaraloT IOMOIIb B
COTPYJHHIECTBE)
[epuonnyeckuii Crpyxrypa IICX3 .. Menneneesa. Hayuamcsa: onuceIBaTh U PeryasiruBnbie: Omnpenensior
3aKOH U Crpoenne atoma. PU3HIECKUM CMBICIT XapaKTepU30BaTh TAOIMIHYIO [InanupytoT cBOU AeCTBUS B CBOIO JINYHYIO
I TIOPAZIKOBOTO HOMEPA, HoMepa epuoaa, | gopmy [ICXD .M. Menneneesa; COOTBETCTBUU C IIOCTaBICHHON MIO3ULUIO,
CpHOANHCCKas HOMEpa I'PYIIEl XHMHIECKOT0 3JIEMCHTA | nejaTh yMO3AKJIIOUEHUsI O XapakTepe | 3aJauei U yCIOBUSIMU €€ pealu3aliun aJIEKBaTHYIO
cucreMa B IICXD JL.N. Menneneesa. [IpUiuHbl | y3yvenenns cBOWCTB XUMHUECKHX nmudhepenuupo
J. . MeHnneneena B MSMEHEHN: CBOMCTB XMMIECKHX 3JIEMEHTOB ¢ yBeJIMYeHueM 3apsiioB | Tlo3HaBaTeJbHbIE: CTaBAT BaHHYIO
CBETE yUCHHS O EJ;;AI:[Iz;zzBHHrs;;ﬁsiﬂr?IZl:gii aTOMHEBIX sJIep. " (bopMyJII/Ipy}oT LeiIu u Hp06HeMbI CaMOOIICHKY
CTPOCHHH aTOMa norpymmax [ICX? JLH. Mereneesa, Tonyuam 8o3modicrocmb YPOKa; OCO3HAHHO M IIDOH3BONLHO CBOI/IX6 YCIIEXOB
JleMORCTpAIIS: pasTHHbie GOPMEI HAYUUMbCS, TIPHMEHSTH 3HAHHUS O CTpOSIT B yCTHOM M MUCBMEHHON opme | B yuebe
Ta0JIUI] IEPUOANYECKOIT CHCTEMBL. 3aKOHOMEPHOCTSIX NEPUOJUYECKON ]
Jla6.onbIT: 2. MozenupoBaHue CUCTEMBI XMMHUECKUX 3JIEMEHTOB KommynnkaTusubre: .
noctpoenus Ilepuoanueckoit cuctemsl | 11t OOBSICHEHUS U ITPEIBUACHUS Branenne MOHOJIOTHICCKOM 1
J.N. MenneneeBa CBOMCTB KOHKPETHBIX BELIECTB JMAIOTHIECKOH PopMaMH petn
XuMuueckas Xumuueckas opraHu3anus >KMBoil u Hayuamca: xapakrepu3oBaThb PerynsiruBHBI€: paboTaTh 10 IJIAHY, ®dopMHpOoBaHUE
OpTraHM3aIMs KHBOM HE>KUBOU MPUPOIBI. XI/IMI/IquIfHﬁ XUMHYECKHH COCTaB KUBOU KIETKH; | HCIONB3YS CIENHATBHO Nnog00paHHbIe | OTBETCTBEHHOTO
o COCTaB s1/Ipa, MAHTUU U 36MHOU KOPBL. | COCTaB s[jpa, MAHTUU 3€MHOMN KOPBI; | CpeACTBA. Y MEHHE OLEHUTh CTENEHb OTHOLIECHHUS K
1 HEKUBOM IIPUPOTIEL XUMUUECKUE IJEMEHTHI B KIETKaX THonyuam eo3modicHocme yclexa WiIM Heycrexa cBoei YYECHHIO

KHBBIX OpraHu3MoB. Makpo- u
MHKPOIJIEMEHTHI.
Jdemoncrpauusi:Monens cTpoeHus
3€MHOTO IIapa B TONEPEIHOM
paspese

Hayuumvcsi: OOBSICHITE MUp C TOUKH
3pEHUS] XUMHUH

JIeSITETbHOCTH
Ilo3naBaTe/bHbIE: AHATU3UPOBATD,
CpaBHUBATH U 0000IIATH N3YIECHHBIE
noHATHs. CTPOUTH JOTHIECKOe
paccyx/IeHue, BKIIO4Yas yCTAaHOBICHNE
MPUYIHHHO — CJICICTBEHHBIX CBSI3EH.




[MpexncTBisaTh UHGOpPMALIUIO B BUIE
pHCYyHKa

KomMMmyHuKaTHBHBIE:

OTcTanBaTh CBOIO TOUKY 3pEHHS,
HPUBOJHUTH APT'YMEHTHI, HOATBEPIKIast
uX (aKTamu

Knaccudukanus O06o001eHne CBeIeHN 0 XUMHUYecKux | Hayyamca: ycraHaBIUBaTh PeryasTuBHbIE: Onpenensior
XUMIYECKUX PeaKLHil peakuusix. Kinaccudukanms MPUHAISKHOCTh XUMHYECKOM BBIIBHraOT BEpCHU PEILICHUS BHYTPEHHIOIO
XUMHUUYECKHUX PEAKIHi [0 PA3IMYHBIM | PEaKIUH K ONpeAeIEHHOMY TUIY 0 | HpOOJIEMbI, 0CO3HABATh KOHEUHBIH MO3UIHIO
110 pas/IMIHEIM OCHOBaHHSIM: OJTHOMY M3 KJIaCCH(DUKAIIMOHHBIX pe3yibTart 00yJarouXxcs
OCHOBaHMAM COCTaBy U YHMCJy PEarupyoUnX 1 IpU3HAKOB: 1) 10 YKCITY U COCTaBY Ha ypOBHE
00pasyroLMxcs BEIECTB, TEMJIOBOMY | MCXOJHBIX BEIIECTB M NPOJYKTOB IMo3naBarenbHbIe: TMIOJIO)KUTEIBHOT
addexTy, peakuuu (peakuun CoeJuHEHUS, Bri6uparoT 0OCHOBaHUS ¥ KPUTEPHUH JIJIsI | O OTHOIIEHUS K
HATPABJICHUIO, M3MCHCHHIO CTETIICHEH | pa3oXKEHUs, 3aMEIICHUS 1 00MeHa); | KIacCU(pHUKAINU 00pa30BaTeNBLHO
OKHCJICHUS DJIEMEHTOB, 00pa3yOLIHX 2) 1O BBIIECICHHIO HITH [TpeoOpa3zoBkiBaTh MHPOpPMALIUIO U3 My Tporeccy,
pearupyrolue BeiecTsa, hase, MOTJIOMICHHIO TETUIOTHI (Peakiuu OJTHOTO BUJIa B IPYrO¥ U BHIOUPATH U1l | MOHHUMAIOT
HCIOJIb30BAHHIO KATAIM3aTOPA. IK30TEPMUUECKHE U cebs ynobuyro Gopmy dpukcanuu HEOOX0UMOCTh
JIa6. onbITHI: JHIOTEPMHUUYECKUE); MPE/ICTABICHUS HHPOPMAIIUU yueHHs
3. 3amelieHue Kele30M MeIu B 3) no u3MeHeHuo cTeneHei
pactBope cynbbara meau (II) OKHCJICHHS XUMHYECKUX 3JIEMEHTOB | KoMMyHMKaTHBHbIE!
(peakuuu OKHCIUTEIbHO- OTcranBaTh CBOIO TOUKY 3PCHUS,
BOCCTAaHOBHTEJIFHEIE); NIPUBOJUTH aPT'yMEHTBI, IIOATBEPKIAs
4) mo oO6paTUMOCTH mporecca ux ¢akramu. Pa3zaugats B ycTHOH pedn
(peakuuu oOpaTUMBbIE U MHEHHUE, JI0Ka3aTeIbCTBA, TUIOTE3bI,
HeoOpaTHMEIE); Teopuu
IHonyuam 803M0OHCHOCMb HAYYUBCSL:
COCTAaBJIATh MOJIEKYJISIPHBIC 1
MOJIHBIE HOHHBIE YPABHEHUSI 10
COKpaIeHHBIM HOHHBIM
YpaBHEHHUSIM.
[TonsiTue o ckopocTu [MoHsITHE O CKOPOCTH XUMHYECKOH Hayuamcsa: HazpBath (GakTOpHI, PerynsiruBnbie: [MposBnsiroT
XHUMHIYECKOL peaknun. GakTopbl, BIUSIONINE HA BIIMSIIOIME HA CKOPOCTD CaMOoCTOsITeIbHO OOHApyKHBAIOT 1 YCTOWYMBBIN
CKOPOCTb XUMHYECKUX PEaKIHi. XMUMHUYECKOH peaky U 00BSICHAIT bopMynHupyIOT pobiemy. yuebHO —
peaKHI/H/I HeMOHCTpaHl/lﬂ: HX BJIMAHUE HA CKOPOCTH IIO3HAaBATCJIbHBI
3aBUCHMOCTh CKOPOCTH XHUMHYECKON peaklii; Ha3bIBaTh IMo3naBarenbHbIE: i MHTEpeC K

XUMHWYECKOH peaKkIuy OT IPUPOIBI
pearupyromunx BeIecTs.
3aBHCHMOCTH CKOPOCTH XHMHUYECKOI
peaxIyu 0T KOHIIEHTPAIIH
pearupymroiux BenecTs.

(hakTOpHI, BIUAIOMINE HA CMEIIICHHE
XUMHYECKOTO PaBHOBECHSI.

Tonyuam 6o3mooicHoCHb
HAYuUmbCsl: IPOTHO3UPOBATh

BEISBISAIOT IPUYNHBL M CIEICTBHS
sBaeHni. CTPOAT IOTHIECKUE
paccyXIeHuUs, yCTaHABINBAIOT
MPUYIHHHO — CJICICTBEHHBIC CBS3U

HOBBIM OOIIMM
crnocobam
penieHus 3anaq




3aBHCUMOCTh CKOPOCTH XHUMHUYECKOM
PEaKIyu OT TUIOINAH
COMPHUKOCHOBEHUS PEarupyronmx
BEIIECTB («KKHITAMIUHN CIIOM»).
3aBHCHMOCTH CKOPOCTH XHMUYIECKO
peaxmuu ot

TeMIepaTypbl pearupyromnx
BEIIIECTB.

JIa6. OnsIThI:

4. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOW PEaKklMU OT

MIPUPO/IbI PEATUPYIOIINX BEIIECTB HA
MpUMEpPE B3aUMOJICHCTBUU KUCIIOT C
MeTajiaMu. 5. 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOHN PEaKIu! OT
KOHIICHTPAILIUH PearupyroIInx
BEIIIECTB Ha IpUMepe
B3aUMOJEHUCTBHUS [IUHKA C COJISTHOM
KHCJIOTOH pa3iInyHON KOHIICHTPAIIHH.
6. 3aBUCUMOCTb CKOPOCTH
XMUMHUYECKON PEakIiy OT TUIOINAIN
COMPHUKOCHOBEHUS PEarupyroImx
BEIIIECTB.

7.MonienupoBaHUe «KUIISALIETO CIOS.
8. 3aBHMCUMOCTH CKOPOCTH
XUMHUYECKOU PEaKIMH OT
TEeMIepaTyphbl pearupyromnuX BEMIeCTB
HAa MpUMepe B3aMMOJICHCTBHA OKCHIA
menu( 1) ¢ pactBopom cepHoit
KHCJIOTHI pa3IMIHON TeMITepaTyphl

pe3yabTaThl BO3AECHCTBUS
pa3IMYHbIX (GAKTOPOB Ha U3MEHEHHUE
CKOPOCTU XUMHUECKOH peakiuy;
MPOTHO3UPOBATH PE3YJILTATHI
BO3JICHCTBYSI PA3IMIHbIX (PaKTOPOB
Ha CMEIICHUE XUMHUIECKOTO
paBHOBECHS

KoMMmyHuKaTHBHBIE:

YUUTBHIBAIOT pa3Hble MHEHHS U
CTPEMSATCS K KOOPAMHALINY PA3IMYHBIX
MO3ULHUHA B COTPYAHUYECTBE,
(bopMymHpYIOT COOCTBEHHOE MHEHHUE U
HO3ULIUIO

KarammsaTopsl

Karanuzatops! u karanus.
HNHrnéuropsl. AHTHOKCUIAAHTEHI.
JdemoncTpanum:

I'oMOreHHbIi U reTeporeHHbIN
Karanu3bl. DepMEHTaTUBHBIN
karanu3. UTHrubupoBanue.
Jla6.onbITHI:

9. Paznoxenue

MIEPOKCHJIA BOJIOPOAA C TOMOIIbIO

Hayuamcs: ncnons3oBaTh Npu
XapaKTEpUCTUKE IPEBpaICHUN
BEILIECTB MOHATHS «KaTaau3aTopy,
«HHTUOUTOPY, «AHTUOKCUIAHTHI,
MIPOBOIUTH HECIOXKHBIE XUMHUECKHE
OIIBITHI M HAOTIOIEHHUS 3a
W3MEHEHUSIMU CBOMCTB CBOMCTB
BELIECTB B Mpoliecce MpeBpalleHHi,
cobmoath npasmwia Th u OT.

PeryasiTuBHbIe:

Y4HUTBIBAIOT IIpaBUJIO B INITAHUPOBAHUUN
1 KOHTPOJIE CrIoco0a pelieHus,
OCYIIECTBIISIOT MOUIATOBBIN KOHTPOJIb

Ilo3naBartenbHbIC:

CaMOCTOSITETBHO CO3AAI0T AITOPUTM
JIeSITEJIbHOCTUT IIPU peleHnH mpooIieM
Pas3IMYHOTO XapaKTepa

YcBoenne
MIPaBHJI
I/IHJII/IBI/I)IyaJ'H)HO
TO
0€3011aCHOr0
IIOBCACHUA
BUC,
YTOXKAIOIIHX
JKM3HH U




okcuna maprania (IV) u karanassl. Tlonyuam eo3moorcnocmo KoMMyHHUKATHBHBIC: 310pPOBBIO
10. OGHapyxeHHe KaTanasbl B Hayuumuvcsi: TpPaMOTHO oOpatarsesi | JloroBapuBaroTCs 0 COBMECTHOIA moaen
HEKOTOPBIX MHUIIEBHIX IPOAYKTAX. C BEIIECTBAMU B ITOBCEIHEBHON JIeSITEIIbHOCTH, MIPUXOIAT K 00IeMy
11. arHONpoBanne B3aUMOACHCTBUS | JKU3HU pELIEHHIO, B TOM YHUCIIE U
KHCJIOT C METAJNIAMH YPOTPOITUHOM CTOJIKHOBEHHUIO HHTEPECOB
9. | O6006mEHNE U Hayuamca: 0600maTs 3HaHUS U PeryasTuBHbIe:
CHCTEeMAaTH3aLHUs MpEACTABIATE MX CXEM, TabmHI, BHUOCHT HEOOXOANMBIE KOPPEKTHUBHI B
o Mpe3eHTalni JIeliCTBHE TIOCIIE €TO 3aBEPIIEHNs Ha
3HaHHUU 110 TEMC
OCHOBE €r0 M y4eTa XapakTepa
«Bpenenue» C/ICNaHHBIX OIIHOOK
Ilo3naBaTenbHbIE:
CtposT peueBoe BbICKa3bIBaHHE B
YCTHO¥ U MHChMEHHOH (popme
KomMyKkaTHBHBIE: KOHTPOIUPYIOT
JICHCTBUS IapTHEPA
10. KonTtposbnasn KoHTpois npeaMeTHBIX U Haywamcsa: npuMeHATh NOJIy4eHHblE | PeryjsiTuBHbIE: OCYILECTBIISIOT BeIpaxator
paGoraNel METanpeIMETHBIX yUEOHbIX IHCTBUH | 3HaHUS U cQOPMHUPOBAHHBIC YMEHHUS | IOIIATOBBII M WTOTOBBIM KOHTPOJb IO | aJAE€KBAaTHOE
o Teme « BBenenue. JUIS peILICHNS YIeOHBIX 3a1ad pe3ynbTaTy MOHUMAaHHE
110 TeMe OOmmas xapaKTepUCTHKA XUMUIECKUX Ilo3naBaTenbHbIE: MPUYHH ycIexa
«Benenue» JJIEMEHTOB ¥ XMMUYECKHUX PEAKIH. CTPOSIT PEYEBOE BBICKA3BIBAHUE B U Heyclexa
[lepuoauueckuii 3aKoH u YCTHOH W MHCEMEHHOH popme yaeOHOMH
[epronnueckas KomMmykaTuBHBIC: yUUTEIBAIOT JIeSITETbHOCTH
CHCTEMAa XUMHUYECKUX DJIEMEHTOB pa3HbIe MHEHUS U CTPEMSTHCS K
. 1. Menneneesa KOOpJUHALMY Pa3IMYHBIX IIO3ULUH B
COTPKYJHHYECTBE
Tema2. Metanbi(184.)
11. | Ilomoxxenue ITonoxxeHue MeTaIoB B Hayuamcs: xapakrepu3oBaTtb PeryasituBHbI€: Ornpenenstor
3JIEMEHTOB-META/IOB [lepronuueckoit cucreme METaJUIBI IT0 UX MOJIOKEHHUIO B [TpuHUMAIOT ¥ COXPaHAIOT y4eOHYIO CBOIO JINYHYIO
epromyeckoii XUMHYECKHUX DJICMEHTOB [ICXD JI..MeHnnaeneena, 3a/1a4uy, MJIaHUPYIOT CBOU JEHCTBUS B MO3ULIUIO,
B 1lepHOA . 1. MenneneeBa. Meramndeckas OIIMCBIBATb CTPOCHUE COOTBETCTBUU C IIOCTABJICHHOM 3a7jaueii U | aJEKBAaTHYIO
CUCTEME KPHCTAIUTHYECKAS PEIIeTKa 1 (u3ngecKue CBOICTBA METAIOB, | YCTOBHSAMH €€ peal3aiyi nuddepeHtmpo
I[. H. Menneneepa u METaIJIMYeCKass XUMHUYECKasl CBA3b. OOBACHATH 3aBUCHMOCTD CBOUCTB | Ilo3HaBaTeJbHbIE: BaHHYIO
OCOOEHHOCTH OOmme uznueckue cBoiicTBa METAJUIOB OT UX MOJIOKEHUS Hcnonb3yroT 3HaKOBO — CUMBOJINYECKHE CaMOOIICHKY
CTPOCHHS HX METaJlJIOB. 3 [ICXD JI.N.Menneneena; cpencTBa CBOHX YCIIEXOB
CnnaBbl, UX CBOWCTBA M 3HAUEHUE. THonyuam eozmodicHocme KommykaTuBHbIe: B yuebe

aToMoB. Pu3nyeckue
CBOMCTBA METAJLIOB.
CruiaBbl

JemoHcTpanuu:
OO0pa3iipl CIIaBoB

Hayyumbca: IPOrHO3UPOBATh
CBOMCTBa HEU3YUYEHHBIX
DJIEMEHTOB U MX COEIUHEHUH Ha
OCHOBE 3HAaHUM O
MIEPUOINYECKOM 3aKOHE.

ApryMeHTHpYIOT CBOIO MO3ULMIO U
KOOPAMHUPYIOT €€ ¢ NO3ULIUU MapTHEPOB B
COTPYAHUYECTBE




12.

XUMHAYECKHE
CBOMCTBAa METAJIOB

XUMHYECKHE CBOMCTBA METAJJIOB KaK
BOCCTAHOBHTEJICH, a TAKXKE B CBETE HX
TIOJIOKEHUS B DIEKTPOXUMHUYECKOM
PSRy HaNpsDKEHUH METaJLIOB.
Jdemoncrpauuu: B3aumoaeiicteue
METAJUIOB C HEMETAIAMHU.

Jla6. onbITel: 12.B3anmopeiicteue
pacTBOPOB KUCIJIOT U COJIEH C
MeETauIaMU

Hayuamcs: onuceiBaTh CBOHCTBA
BEILIECTB HA OCHOBE HAOJIIOICHUIMA
3a UX MPEBPAILEHUSIMH,
JIEMOHCTPUPYEMBIMH yUUTEIIEM,
HCCIIEOBATh CBOMCTBA BEILIECTB
B XOJI€ BBINOJHEHUS
71a00paTOPHOTO OTIBITA, IENaTh
BBIBOZIBI O 3aKOHOMEPHOCTSIX
CBOWCTB METAJJIOB B IEPUOIAX H
rpymnmnax.

THonyuam eo3moocnocmo
Hay4umucs: TPOrHO3UPOBATh
XUMHYECKHE CBOMCTBA
HEU3YYECHHBIX JJIEMEHTOB U UX
COCIUHEHNH HAa OCHOBE 3HAHHUH O
MIEPUOTUIECKOM 3aKOHE.

PeryasiTuBHbIC:

[TocTanoBKka y4eOHOI 331241 Ha OCHOBE
COOTHECEHUSI TOT'0, YTO U3BECTHO U
YCBOEHO , U TOTO, YTO €IIE HEU3BECTHO
Ilo3naBartenbHbIE:

BeIgBIskeHnE THIIOTE3, NX 00OCHOBAHUE,
JIOKa3aTeNbCTBO

KommykaTuBHbIe:

y‘IaBCTBy}OT B KOJIJICKTHBHOM
0o0cyXIeHnn mpobiieM, MPOSIBIISIOT
AKTHUBHOCTbH BO B331/IMOZ[GI7[CTBI/II/I JJIsA
peuicHus KOMMYHUKATHBHBIX u
IIO3HABATCJIbHBIX 3a1a4

DopMUPYIOT
YMEHHS
UCIIOJIb30BaTh
3HaHUA B OBITY

13. | MeTa/uisl B MIPUPO/IE. Mertamtet B mpupoze. Oomme Hayuamcs: coctaBnsith PerynstuBHbie: l'opmocts 3a
O6ume CHOCOOBI NX TOYyYCHHS. YpaBHEHHS PEAKIWH , IeKAIMNX B | YUUTHIBAIOT IPABUJIO B INTAHMPOBAHHUU U POCCHICKYIO
6 JIa6. onbITHI: OCHOBE TTOJTyIECHUS METAIJIOB. KOHTpOJIE crioco0a AeHcTBUS HayKy
CIHOCOOBI MX 13. O3HakomiieHue ¢ pyaamu xenesa | Ilonyuam 603ModiCHOCHb Ilo3naBartenbHbIe:
ITOIy1CHNA 14. OxpamBaHie IUIAMEHH COJSIMH | HAY4YUMbCs: IPABOJUTH Hcnonb3yIoT MOUCK He0OX0IMMOM
IIEJIOYHBIX METAJIIOB MIPUMEPHI ypaBHEHUH pEaKIHid, nHGOPMALINH JUTS BBITIOJIHEHHS Y4eOHBIX
JIeXKAIUX B OCHOBE 3aJJaHUi C HCIIOJIb30BaHUEM YUEeOHOIT
MIPOMBIIIJICHHBIX CIIOCOO0B JUTEPaTypHI
MOJIy4EeHHUS YyTyHA U CTaJIH. KommykaTuBHbIe!
YYUTBHIBIOT pa3Hble MHEHHS U CTPEMSTHCS
K KOOPAMHAIINY Pa3INYHBIX TO3UIUN B
COTpPYTHUYECTBE
14. | PereHue pacueTHBIX PacuerHble 3a1auM 11O ypaBHEHUSAM Hayuamca: pemats pacueTHbIE PeryasTuBHble: OBnanenue
3a71a4 ¢ MOHATHEM XMMHUYECKHUX PEAKIHH, TPOTEKAIOMNX | 3a/1a4H 110 YPaBHEHAM OLEeHI/IBaIOT NpaBHILHOCTD BIMOMHEHHA HaBBIKAMH I
) C yJ9acTHeM METAJIOB U UX XUMHUYECKHUX PEaKIUH, JISWCTBHA HAa ypOBHE a/IcKBaTHOU MIPaKTHYECKOH
Maccosas 0oni COEIUHEHUI MPOTEKAIOLUX C yYaCTHEM PETPOCHEKUBHON OLEHKU JIeSITeTbHOCTH
6b1X00a NPOOyKMa METAILIOB M MX COEUHEHHH. IMo3HaBaTe/bHbIE:
Lonyuyam 6o3moorcHocms Bribupator Hanbomnee 3¢ pexTHBHEIE
Hay4umuvcsa: pemaTh CcrocoOBI peneHns 3a1a4, KOHTPOIHPYIOT
OJTUMITHAIHbIE 33Ja9H. 1 OIIEHHWBAIOT IMPOLECCHH PE3YIbTaT
JIESITETTHHOCTH
KommykaTuBHbIe:
KoHTponupyoT 1eicTBuUs napTHEPA
15. | IlousTue o KOppO3UH Koppo3sust MeTaioB u crmocoOsI Hayuamcs: ncions3oBath npu PeryasituBHbIe: Ymenue




METaJIJIOB OopBObI ¢ HeW XapaKTepUCTUKE METAJIOB ¥ UX | PaznnyaroT cnoco0 u pe3ynbrar AeHCTBUSL | WHTEIPHPOBAThH
coequHeHu nouatus «xopposus | Ilo3HaBaTeJbHBIE: MOJIy4ECHHBIE
METaJUIOBY, «XUMUYecKas Brianeror o0muM npuemMom peteHust 3HaHUS B
KOPPO3HA», 3aj1a4 MPAKTUYECKUX
«QIEKTPOXHUMHYECKas KommykaTuBHbIe: YCIIOBHAX
KOPPO3HS», HAXOIUTH CIIOCOOBI JloroBapuBaroTCsi 0 COBMECTHOM
3aIIUTH METAJUIOB OT KOPPO3UH. | AESTEIBHOCTM, IPUXOAAT K 00IemMy
THonyuam eosmodicnocmo pEIEHNIO
Hay4umucs | IPUMEHSTh 3HAHUS
0 KOPpPO3HH B JKU3HHU.
16. [LlemouHbBIC METAILIBL: O061as XapaKTepPUCTHKA MISTOYHBIX Hayuamoca: naBath PeryasituBHbIC: PazButue
ob1mast METaJIOB. MeTallbl B IPUPOJE. XapaKTEPUCTHUKY IIETOYHBIM [InanupytoT cBOU AEUCTBUSL B CBSI3U C 0CO3HAHHOIO,
OO01ue crocoObl UX MOTYUSHHUSI. MeTaJulaM 10 UX IOJDKEHHIO B MIOCTaBJICHHOH 3a/1a4eil U YCIOBUSMHU €€ YBaKUTEIBHOTO
XapaKTepucTHKa CtpoeHue aTOMOB. [ICXD JI.U.MenneneeBa CILIEHUs u
POEHHUE aTOMO i , p
[[{enouHble METAIBI — MPOCTHIE HCCIIeI0BaTh CBOMCTBA Ilo3naBaTenbHbIE: Jo0poxernarenb
BEIIECTBA HIETOYHBIX METAIOB — KaK CraBsT 1 GOpMYIHPYIOT LENU U HOTO
MPOCTHIX BEILECTB. poOJIeMBbl ypoKa OTHOILLIEHHSA K
THonyuam eosmodicnocms KoMMyHHKATHBHBIE: JIpyromy
Hay4umucsi: TPAMOTHO AJIEKBaTHO HCHOIB3YIOT PEUEBBIE yenoBeky. Ero
o0paImaThest ¢ BEIEeCTBaMH B cpeacTsa At 3PPEKTUBHOTO PEIICHUS MHEHHIO,
MOBCEHEBHOM KHU3HHU. KOMMYHHUKAaTHBHBIX 3a/1a4 CIOCOOHOCTH
BECTH JTHAJIOT C
JpYyruMu
JIIOAbMHU
17. | Coennuenus Baxxueiinme coeTUHEHUS 1EeT0YHBIX Hayuamcs: xapakrepu3oBaTtb PeryasituBHbIe:
MIEJIOYHBIX METAIIIOB METAJUIOB — OKCHU/bI, THAPOKCHUIbLI 1 q)HSI/I‘-IeCKI/Ie U XUMHYCCKUC YYuTEIBAIOT MpaBUJIO B IIJIAaHUPOBAHUU U
cou (XJIOpUabl, KapOOHATHI, CBOWCTBA OKCUOB U KOHTPOJIE CIIOCO0a pelieHHs
cynbGaThl, HUTPATHI), UX CBOWCTBA U TUIPOKCHUJIOB 1EJIOUHBIX Ilo3naBartenbHbIC:
MIPUMEHEHNE B HAPOJHOM XO3SIHICTBE. | METAIIOB, COCTABIATh Hcnonb3yIoT MoUCcK He0OX0IMMOM
Kannitaeie ynoOpenust. XUMHYECKHE yPaBHEHUS, nH(pOpManuK 1S BEITTOTHEHUS y4eOHBIX
JdeMmoncTpauum: XapaKTepU3yIOIINE CBONCTBA 3aJJaHUll C UCTIOJIh30BaHUEM YICOHOI
OO0pa31bl WENOYHbIX U HIETIOYHBIX METAIOB, PELIaTh JIUTEpaTypsl
LIEJI0YHO3EMENIBHBIX METAIIIOB. «UEMOYKM MPEeBpaLCHUHN. KomMmyHuKaTHBHBIC!
B3aumonelictBue HaTpus, JIMTUSA C Lonyuyam 6o3moorcHocms YuuThIBalOT pa3Hble MHEHUS U CTPEMSTCS
BOJOM. B3aumopeiicTBue HaTpus ¢ HAy4umucsi: COCTaBJIATh K KOOpJIMHALMK Pa3INYHbIX O3ULUIL B
KHCJIOPOJOM «IEMOYKU» MPEBPAIEHUN. COTPYIHUYECTBE
18. IlenouHo3eMeIbHEBIC OO0nras xapakKTepUCTHKA JIEMEHTOB Hayuamscsa: naatpb PeryasituBHbIe: Pazsutne
METaJLIbL; 00Iast m1aBHOM noArpynns! 11 rpynmnst. XapaKTEpUCTUKY [InanupytoT cBOU AEMCTBUS B CBSI3U C OCO3HAHHOTO,
CtpoeHne aTOMOB. [IETIOYHO3EMENBFHBIM METaIaM MIOCTaBJICHHOH 3a/1a4ei U YCIIOBUSIMHU €€ YBa)KUTEIHEHOTO
XapaKTCPUCTHKA
[IlenouHO3EMENBHBIE 1o ux nospkeHuro B [ICX0D pelieHus u




METaJUTbl — MPOCTHIC BEIIECTRA. J.M.Menpneneesa, Ilo3naBaTenbHBIE: Jo0poxenaTenb
XapaKTepU30BaTh COCTaB aTOMOB, | CTaBiAT U GOPMYIUPYIOT LETH U HOT'O
HCCIIEeIOBaTh CBOMCTBA MpoOJIEMBI YpOKa OTHOIIICHHUS K
IIETIOYHBIX METAJIOB — KaK KoMMyHUKATHBHBIE: JIpyromy
MIPOCTHIX BEIIECTB. AJIeKBaTHO HCIIONB3YIOT PEUCBBIC gyenoBeky. Ero
Honyuam eo3modrcHocms cpenctea s 3Q(HEKTUBHOTO PEIICHUS MHEHHIO,
Hay4umuvcs: TPAMOTHO KOMMYHHUKATHBHBIX 33144 crocoOHOCTH
o0pamaTecs ¢ BEMecTBaMH B BECTH JTHAJIOT C
MTOBCEIHEBHOM JKU3HH IPYTAMHI
19. | Coenunenus Baxneiinme coeqrHEHU Hayuamcs: xapakTepu3oBaTh PeryasTuBHbIe: JIOABMU
LEI0YHO3eMebHbIX LIEJIOYHO3EMENbHBIX (hu3nYecKre U XUMUYCCKHE VY4YUTHIBAIOT MPABUIIO B IUIAHUPOBAHUU U
METaJJIOB — OKCH/JIbI, THIIPOKCHUJIBI U | CBOMCTBA OKCUIOB U KOHTpOJIE crioco0a pereHus
MCTajlIoB COJTH (XJIOPHIBI, KapOOHATHI, THJIPOKCHUIOB Ilo3HnaBaTenbHbIE:
HUTpATHI, CynbdaTel, pocdharbl), UX | IIEIOYHO3EMEIbHBIX METAILJIOB, Hcnonb3yroT MoucK HeoOX0IMMOi
CBOMCTBA ¥ MPUMCHCHHE B HAPOJHOM | COCTABISATh XMMUICCKHE HH(POPMALIUY [T BBITIOJIHECHHS YUCOHBIX
XO3AUCTBE. YpaBHCHHS, XapaKTCPHU3YIOIIHE 3aJJaHul C UCTIOJIh30BaHUEM YICOHOI
JeMoHcTpanuu: CBOWCTBA IEJIOYHBIX METAJUIOB, | JINTEPATYpPhI
B3anMopeficTBre Kanpnus ¢ BOAOM. pemaTh «IETOYKI KoMMyHHKATHBHBIE:
BsanmMopeticTBre MarHus ¢ TIpeBpaIICHAN. YYHUTHIBAIOT pa3HbIC MHCHHS U CTPEMSTCS
KHCIIOPOAOM. Honyuam eo3mosrcHocms K KOOPAWHAIINN Pa3INIHBIX TO3UIAN B
Jla6. onbITHI: Hay4yumucsi: COCTABIATH COTPYAHUYECTBE
15. B3aumozenicTBIe KaJablUs C «LIETI0YKU» NIPEBPALLEHUI
Bojioi. 16. [TonydyeHne ruapoxrcuia
KaJIbIUA U UCCIIEJOBAHUE €r0
CBOICTB
20. | ATroMHUHUN — Crpoenue atroma, GU3NIECKUE U Hayuamoca: naBath PeryasituBHbIe: DopmupyroT
TIePEX O IHBIN XMUMHUYCCKHE CBOWCTRBA aJFOMHHUS KaK | XapaKTEPUCTUKY alfOMUHUS 1m0 | [IJIaHUPYIOT CBOM IEHCTBUSA C HHTEpPEC K
[IPOCTOr0 BEIIECTBA ero noyokenuto B [ICXD [IOCTABJICHHOM 3a/1a4yeil U yCIIOBUSIMU €€ KOHKPETHOMY
sneMeHT. dusnueckue
J .M .Menneneesa, peIIeHs, OLICHIBAIOT MTPABHIHLHOCTD XAMHIECKOMY
1 XUMHYECKHE XapaKTepU30BaTh COCTAB aTOMa, | BBINOIHEHHUS JeiicTBUS 3J1EMEHTY

CBOMCTBA aJJFOMUHUS.

[Tonyuenne n
IPUMEHEHNE
ATIOMHUHUS

XapaKkTepu30BaTh GU3NICCKHUE U
XHMUYCSCKUE CBOMCTBA
ATIIOMHHMS, O0OBSACHSTH
3aBUCHUMOCTb CBOMCTB aJIIOMHHUS
ot ero noyoxenus B [ICXD
JI.M.MeHnneneeBa, 00bICHIATh
MPUYHUHBI XUMHUYECKON
WHEPTHOCTH QJIFOMUHUSA.
Tlonyuam eo3moorcnocmu

ITo3naBaTeabHbBIE:

CaMOCTOSTENBHO BEIICISIIOT U
(hOpMYyIIUPYIOT MTO3HABATEIBHYIO 11ETb,
HCTIONB3YIOT O0IIHE TPUEMBI PEIICHUS
3a1a4

KoMMyHUKaTUBHbBIE!

JlonmyckaroT BO3MOXXHOCTb Pa3JIM4HbIX
TOYCK 3peH1/m, B TOM YHCJIC HE
COBIAJAIONINX C UX coOcTBeHHON. 1




HAy4umucs: TpPaMOTHO
obpaiartbcs ¢ BelIeCTBaMU B
MOBCEIHEBHOM JKU3HU

OPHUCHTHUPYIOTCA HA MO3UIIUIO IMapTHEPA B
06IH€HI/II/I U B3aUMOJICHUCTBUH

21. | Coenuuenus CoenuHeHuUs aTOMUHUSI — Hayuamcs: xapakTepu30BaTh PerynsiruBnbie: DopMUPYIOT
ATIOMUHHIS — OKCHJ U THIPOKCH, UX aM(OTEPHBIH | (U3UIECKUE U XUMHUYECKHE Y4YNTHIBAIOT IPABHIIO B INIAHUPOBAHUH U yMEHHE
xapakrtep. Baxseiimme conu CBOMCTBa OKCHJIA U THAPOKCHIA | KOHTPOJIE CIIoco0a peIeH s HUHTETPHPOBATH
OKCHA U rI/I,Z[pOISCI/Iz[, ATFOMHHUSL. AIFOMUHUS, COCTaBIATh Ilo3naBaTenbHbIE: MOJTy4EeHHBIE
1X aM(pOTepHbIit [IpuMeHeHye aTIOMHHHUS U €r0 XHMHYECKUE ypaBHEHHS, HCONB3yIOT IOMCK HEOOXOMMMOi 3HAHUS B
XapakTep. COCIMHEHUI. XapaKTepu3yoIIre CBOiicTBa nH(pOpManUH IS BEITTOTHEHUS yIeOHBIX MPKTHYECKYIO
JIa6. onbITHI: TIOMHHUS, PEIIaTh «IETMOYKM» | 3aJaHUil C HCIOJIB30BAHUEM YICOHOH KU3HD
17.1lonyueHnue [IPEBPALLCHUM. JIUTPATyphI
THIPOKCHIA AIFOMUHUS U IHonyuam 6o3zmosicHocmb KoMMyHuUKaTHBHBIE:
ucciaeJ0BaHNue HAy4umuvcs: COCTaBIATh KonTtpoaupyrot neiicTBue napTHepa
€ro CBOMCTB. «LETI0YKU» NIPEBPALLEHUI
22. IpakTnyeckas OcymecTBieHNE HENOYKU Hayuamca: obpamatbes ¢ PerynstuBHbie: Pa3Butne
padora Nel XMMHYECKUX 1abopaTopHEIM 000pyaoBaHHeM | OCyIIECTBISIOT MOIIATOBBIM KOHTPOJb [0 | KOMMYHHKATHB
OcymecTeienmue IIpeBpaleHUH W HarpeBaTeJIbHBIMU IPUOOPAMH | PE3YNIBTATY HOTO
B COOTBETCTBHH C NPaBIIaMH KOMIIOHEHTa B
OCIOYKH XUMUYICCKUX TEXHHKH 0€30MacHOCTH, Io3HaBaTenbHbIE: 00IIeHNN U
HpeBpaIHeHI/Iﬁ OIUCHIBATh XUMUYECKUN BrageroT o0muM nmprueMom penieHus COTPYJAHUYECTBE
9KCIEPUMEHT C ITOMOIIBIO SA3bIKa | 33734 co
XMMUH, JIeNIaTh BEIBOJIBI TIO KoMMyHUKaTHBHbBIE: CBEPCTHUKAMHU U
pe3yJibTaTaM KCIIEpUMEHTA. VYUUTBHIBAIOT pa3Hble MHEHUS U CTPEMATCST | YYUTEIIMHU
Ionyuam eosmoochocms K KOOPAWHAIINH PA3JIHNYHbIX TIO3UNINH B
HAyuumbCcs: 0CO3HABAThH COTPYTHUYECTBE
HEOOXOIUMOCTE COOJTIOIEHNS
npaBwiiTh u OT nnst coxpaneHust
3JI0POBBsI OKPYKAIOIINX.
23. | Kenezo — hiieMeHT Pacnonoxxenue xenesa B [ICXD1.1. Hayuamyvca: naBatb PerynsituBHble: DopMUpPYIOT
VII Irpynnbl MeHneneesa u CTpOCHHE €TI0 aT(\)‘Ma. XapaKTEPUCTHUKY XKEJie3a 110 €ro [Inanupytor 03301/1 neﬁgTBHﬂ C HHTEPEC K
60UHO DusnyecKkue 1 XUMHYECKHE CBOICTBA nonoxennto B IICXD MIOCTaBJICHHOH 3a/1a4ei U YCIIOBUSIMH €€ KOHKPETHOMY
11000 AeJjie3a — MPOCTOro BEIECTBa J.N.Menneneena, pelLIeHHUs, OLIEHUBAIOT NIPaBUIbHOCTh XMMHUUYECKOMY
HOATPYIIIIBL. XapaKTEPU30BATh COCTAB aTOMA, | BBITIOJHEHUS JEHCTBUS 3JIEMEHTY
duznyeckue u Xapaxrepu3oBaTh pusnueckue 1 | Ilo3HaBaTeabHBIE:
XUMHUYECKHE XMMHYECKHE CBOICTBA XKeJle3a, CaMOCTOSITENBHO BBIACTSIOT U

CBOICTBA JKeJjie3a.
Haxoxnenne B
MIPUPOJE.

00BSACHATH 3aBUCUMOCTH CBOMCTB
JKeJie3a OT €ro IMOJIOKEHHUS B
[ICXD JI.N.Menneneena,
HCCIIEIOBATh CBOMCTBA JKeJe3a B

(OpMyIHPYIOT O3HABATENBHYIO 11ETIb,
UCTIOJNIB3YIOT OOIINE TPUEMBI PELICHUS
3aja4

KoMMyHHUKATHBHBIE!




XOJI€ BBITTOJTHEHUS
71a00paTOPHOTO OTBITA,
OIUCKLIBATH XUMUYECKUM
AKCICPUMEHT.

Honyuam eo3modrcHocms
Hay4umuvcs: TPAMOTHO
oOpamatbcs ¢ BemecTBaMH B
IIOBCEIHEBHOM JKU3HHU

JlomyckaroT BO3MOKHOCTh pa3JIMYHbIX
TOYEK 3pEHMUs], B TOM UUCJIE HE
COBIAJAIOIINX C UX coOcTBeHHON. 1
OPUEHTUPYIOTCS Ha MO3ULIMIO IAPTHEPA B
OO0IIIEHNY M B3aUMOIEHCTBHH

24. | CoenuneHusd xenesa Tenernueckue psansl Fe?*u Fe®* Hayuamcs: xapakrepu3oBaTthb PerynsatuBHbie: Pa3Butue
+2.43 ux Baxwneiimme conm xene3a. 3HauCHHE | (U3UYSCKUC U XUMHUYCCKHUE YUuThIBaIOT MPABWIIO B INIAHUPOBAHUU U OCO3HAHHOTO,
xKesesa CBOMCTBA OKCHIOB U KOHTpOJIE crioco0a pereHus YBaXKUTEIBHOTO
Ka4€CTBCHHOC ~
1 eT0 COCTUHEHUII I IPUPOABI U THIPOKCHUIOB JKeJle3a, Ilo3naBaTenbHbIE: u
OIIpEeACICHMC. HapOJHOTO XO35HCTBA. COCTABJIATH XUMHUYECKHE Hcnons3yoT HOMCK HE0OX0IUMOM no6poKenaTesb
I'enetnueckue pAAbL JdeMoHcTpanuu. YpaBHEHHUS, XapaKTEPU3YIOIIUE nH(opManuK 115 BBIMOTHEHUS y4eOHBIX HOT'O
Fe*?y Fe*3 BzaumMopeiicTBrEe METAJIIIOB € CBOIICTBA COETMHEHMI XKene3a, 3aJJaHHi C UCIIOJIB30BAHUEM YUCOHOM OTHOIIECHUS K
HeMetaiiamu. [lonydyenue MIPOBOJUTH KAUECTBEHHBIE JIUTEPATypPHI Jpyromy
rugpokcuaoB xenesa (I1) u (I10). peakuuu, NOATBEPKAAIOIINE KoMMyHHKATHBHBIE: yenoBeky. Ero
Jla0. onbITHI: HaJIMYue B BOJHBIX PACTBOPAX YUuTHIBalOT pa3Hble MHEHUS U CTPEMSATCS | MHEHHIO,
18. B3aumopeiicTBue xeinesa ¢ KaTHOHOB XeJle3a, pelaTh K KOOpJIMHAIMK Pa3INYHbIX TO3ULMI B CcrocoOHOCTH
COJISIHOM KUCJIOTOM. «UETIOYKW» MIPEBPALLEHUI. COTPYIHUYECTBE BECTHU AMAJIOT C
19. ITomyyenue rufipokcuaoB xene3a | Iloayuam o3moocnocmo JIPYTUMH
(1) u (I11) 1 u3y4eHne ux CBOWCTB. HAYYUmMbCsi: COCTABIISTh JIIOIBMU
«LIETI0YKW» NIPEBPALLEHUH,
COCTaBIIATh MOJIEKYISAPHEIE U
MOJIHBIE NOHHBIE YPaBHEHUS TI0
COKpaIeHHBIM HOHHBIM
YpaBHEHHSIM
25. HpaKTquCKaﬂ ITonyueHue 1 cBOWCTBa COEIMHEHUM Hayuamcs: obpamatses ¢ PeryasituBHbI€: OBnajeHue
padora Ne2 METaJJIOB nmabopaTopHbIM 000pynoBaHHueM | OCYIIECTBIAIOT MOMIATOBEIH KOHTPOIH 110 HaBbIKaMU JJIs1
Tonyuenue u W HarpeBaTeIbHBIMU MPHOOpPaMH | PE3yNIbTaTy MPaKTUYECKOU
B COOTBETCTBUU C MPaBUIAMHU JIeATEbHOCTH

CBOMCTBA COEIMHEHNH
METaJI0B

TEXHUKH 0€3011acHOCTH,
OIMCHIBATH XUMUYECKHH
HKCIEPUMEHT C ITOMOIIBIO S3bIKa
XMMUH, JIeNaTh BBIBOJIBI 10
pe3yabpTaTaM dKCIIEpUMEHTA.
Tonyuam 6o3mooicHoCHb
Hay4umuCcs: 0CO3HABAThH
HEO0XOIMMOCTE COOIIOIEHUS
npaBun b u OT ans coxpaHeHus

ITo3naBaTeabHbBIE:

CTposT peueBoe BHICKAa3bIBAaHHUE B YCTHOU
Y TUCbMEHHOU (hopme
KoMMyHHUKATHBHbBIE:

y‘II/ITBIBaIOT pa3HbIe MHCHUA U CTpeMHTCf{
K KOOpJIMHAIIMY Pa3IUYHbIX O3ULIUN B
COTPYAHUYECTBE




3I0pPOBbSI OKPYKAIOIIHX.
20. HpaKTqucKaﬂ Pemenne axcnepuMeHTaIbHBIX Hayuamcs: obpamartbcs ¢ PeryasituBHbIC: OBnazeHue
paGora Ne3 3a/1a4 Ha paclo3HaBaHUe U nabopaTopHbIM 000py0oBaHueM | OCYIIECTBIISIOT MOIIATOBEIA KOHTPOJIb IO HaBBbIKaMU JJIs1
P MOJIyY€HUE COCTUHEHUI METaJIOB W HarpeBaTeIbHBIMU MPHOOpPAMH | PE3YNIbTATy MPaKTUUECKOH
CIICHIC B COOTBETCTBUU C MPaBUIAMHU JIeSATENbHOCTH
9KCHCPUMCHTAIbHBIX TEXHHUKH 6€30IIaCHOCTH, Io3naBaTebHbIE:
3a7a4 Ha ONMCHIBATH XUMHUYECKUN [IpoBonsAT cpaBHEHHUE U KIACCUDUKAIHIO
pacrno3HaBaHUE U SKCIIEPUMEHT C TIOMOIIBIO SI3bIKa | I10 33AaHHBIM KPUTEPHUIM
TOTy4eHHE XUMUH, JENATh BBIBOJIBI 110 KoMmyHukaTuBHbIe:
. €3yJIbTaTaM HKCIEPUMEHTA.
Tonamaomosoiom | adiormn s promam
MCETALIOB HAy4umucs: OCO3HABaTh
CUTyalluiax
HEOOX0AUMOCTb COOJIIOICHHS
npaBui b u OT ans coxpaHeHus
CBOETO 3/I0POBBS U
OKpYXaroIIHX.
27. | O6o01IEHne 3HAHUN Hayuamca: 0600mate 3HaHusA 1 | PerysisiTuBHbIe: Bripaxatot
o TeMe «MeTauIbD MPEICTaBIATh UX CXeM, TaOmuI, | BHOCAT HE0OXOANMBIC KOPPEKTUBHI B aJIeKBaTHOE
Mpe3eHTALNN JIEHCTBUE MOCJIE €ro 3aBEpLICHUS Ha [IOHUMAaHHE
OCHOBE €r0 M Y4eTa XapakTepa CACIaHHbIX | MPUYUH YycIexa
omuboK U Heycrexa
I[lo3naBatenbHbIe: yueOHOH
CTposIT peueBoe BbICKa3bIBAaHUE B YCTHOU | J€STENLHOCTH
U IUCbMEHHOH (hopme
KoMMyHUKaTUBHBIE: KOHTPOJIUPYIOT
JIEHCTBUS IapTHEPA
28. KOHTpO JIbHA KoHTpoib npeaMeTHbIX U Hayuamcsa: npuMeHsTh PeryasituBHbIe: [IposiBnsiroT
padora Ne2 MeTanpeIMEeTHBIX YIeOHbIX JEHCTBUI | TIOTydeHHBIE 3HAHUS U OCyIIEeCTBISIOT UTOTOBBIN M MOIIATOBBI | OTBETCTBEHHO-
O TeMe «MeTaHHLI)) o teme «MeTauibl) C(bopMHpOBaHHI)Ie YMEHUA M1 KOHTPOJIb IO PE3YJIbTATy CTb 3a
pemIeHus y9eOHbIX 3a1a4 Ilo3naBaTeabHbBIE: pe3ynbTaThl
CrposT peueBoe BbICKa3bIBaHUE B YCTHOU
U IIUCEMEHHOH hopme
KoMMmyHuUKaTUBHBIE: KOHTPOJIUPYIOT
JICHCTBUS IApTHEPA
Tema 3. Hemeramibi(284.)
29. | OOwas OO6mas xapakTepHUCTHKa HEMETauIoB: | Hayuamca: naBate onpenencHus | PeryJsiruBHbIe: dopmupoBaHue
XapaKTepPUCTHKA nosioxkenne B [lepuognueckoit TTOHSITHSIM [Tnaaupyrot CBOM JeHCTBHA B CBA3M C | TOTOBHOCTH M
HEMETALIOB CHUCTEME XUMHUYECKUX JIIEMEHTOB «IEKTPOOTPULIATEIILHOCTBY « MOCTABJICHHOH 3a/1a4ei ¥ YCIOBUSMHU | CITIOCOOHOCTH K

J1. 1. MenneneeBa, 0COOEHHOCTH
CTPOEHUS aTOMOB,

AJUIOTPOIIUA» XapaKTCPU30BaATh
HCMCTAJJIBI 110 UX ITOJIOXXCHUIO B

€e peleHus
ITo3naBaTeabHbBIE:

00y4YCHHIO U
CaMOpa3BUTHIO U




ANEKTPOOTpHULATeNbHOCTE (D0) Kak
Mepa «HEMETAUIUYHOCTIY, pag D0.
Kpucrananuueckoe cTpoeHue

[ICXD JI..Menneneena,
OTHCHIBATH CTPOCHHE
(hu3nYecKue CBOWCTBA

CraBsit 1 GOpMYIUPYIOT LENU U
npoOJieMbl ypoka
KoMMmyHuKaTHBHBIE:

camM000pa30BaHUIO Ha
OCHOBE MOTHBAIIUH K
00yUYCHHIO U

HEMETAJIJIOB — MPOCTHIX HEMETAaJUIOB, OOBICHATH AJIEeKBaTHO UCHOJb3YIOT PEYEBBIE TIO3HAHUIO
BewecTB. Aymorponus. dusnueckue 3aBUCHUMOCTb CBOMCTB cpencrea s 3 heKTHBHOTO
CBOMCTBa HEMETAJUIOB. HEMETAJIJIOB OT UX MOJIOKEHUS pelieHNss KOMMYHUKaTUBHBIX 3a7a4
OTHOCHTEIHHOCT MOHATHH «MeTamm | TICXD
U «HEMETAILI» J.M1.MeHneneeBa;coCTaBIsATh
Ha3BaHHUS COeIUHEHUN
HEMETaJIoB 10 (opmyie 1
(hopMyJ 1Mo HA3BAHUIO, HAYYATCS
JlaBaTh OTMpeaeTICHUS
«aIJIOTPOIUSY», «AJIJIOTPOITHBIE
MOTU(DHKAIIAN.
THonyuam eo3moorcnocmeo
Hay4umucs: IpOrHo3UpoOBaTh
CBOMCTBa HEU3YUEHHBIX
3JIEMEHTOB U UX COCIMHEHUI Ha
OCHOBE 3HAaHHU O
NEPUOANYECKOM 3aKOHE
30. | O0mue XxuMHUYECKUE OO01mue XUMHYECKHE CBOMCTBA Hayuamcs: xapakrepu3oBartb PerynsituBHble: PazBuBator
CBOMCTRA HEMETAJJIOB CTpOEHUE HEMETAaJIOB, 00IIHe [TocTanoBka y4eOHOI 3a1a4 HA OCO3HAHHOE
XUMHUUYECKHUE CBOMCTBA OCHOBE COOTHECEHHUsI TOTO, UTO OTHONIEHHE K CBOUM
HEMETAJJIOB.
HEMETAJIJIOB, OTIMCHIBATH OOIINE | M3BECTHO M YCBOEHO , M TOTO, YTO CcOOCTBEHHBIM
Hewmeranbr B XUMHUYECKHE CBOWCTBA ellle HEM3BECTHO IOCTYIKaM
npupoaec u CHOCOObI HEMETAJIJIOB C OMOIIBIO A3bIKa IMosnaBarenbHbIe:
UX TOJTYYCHUS XUMHH, COCTABIISATh yPAaBHEHUS BriaBukeHne TUIIOTES, UX
XUMUYECKUX PEaAKIH, 000CHOBaHWHE, TOKA3aTEIHCTBO
XapaKTEPU3YIOLIUX XUMHUYECKHE
CBOMCTBa HEMETAJIOB UX KomMyHHKaTHBHBIE:
COeIMHEHU I Y4acTByIOT B KOJUJIEKTUBHOM
Tonyuam eosmodcnocme 00cyXieHuH po0IIeM, TIPOSIBISIOT
Hay4umucs: TPOTHO3UPOBATH aKTHUBHOCTH BO B3aUMOJICHCTBUU JIJIS
CBOMCTBA HEU3YUEHHBIX pelIeHnss KOMMYHUKATHBHBIX U
9JIEMEHTOB M UX COSJMHECHHIA HA | MMO3HABATENbHBIX 3a/1a4
OCHOBE 3HaHUU O
MEPUONIESCKOM 3aKOHE
31. Bonopon ITonoxxenue Bosiopoa B Hayuamcs: xapakTepu3oBatb PeryasituBHbIe: dopmupyror
Ilepnoguueckoii cucteme BOZOPOJ 110 €r0 IOJIOKEHUIO B PazmigaroT crioco® u pe3ynbpTar KOMMYHHMKaTUBHBIH

XUMHNYCCKUX 3JICMCHTOB

I[ICXD [..M.Menpaencena,

NeHCTBHS

KOMIIOHCHT B




. U. MenneneeBa. CTpoeHue aroma
u MoJekyisl. Dusnueckue u
XMMHUYECKHE CBOMCTBA BOJIOPO/IA, €ro
HOJTy4eHHE U IPUMEHCHHE.

JIa6. onbITHI:

20. IToyuenue

U PacIo3HaBaHUE BOAOPOAA

XapaKTepU30BaTh CTPOCHHE
aToMa BOJI0pOJia, OOBSICHATH €ro
BO3MO>KHEIE CTEIICHN OKHUCIICHHS,
XapaKTepu30BaTh

(hmuznUIecKue ¥ XUMHIECKIe
CBOWCTBa BOAOPOAA, OOBICHATH
3aBHCHMOCTH CBOICTB BOJIOpO/IA
oT mosnoxenus ero B [ICXD
JI.1.MeHnneneeBa, OUCHIBATh
nabopaTopHbIe U
MPOMBILICHHBIE CIIOCOOBI
MOJIy4EHHUs BOJAOPOJA .

THonyuam eo3moocnocmo
Hayuumucs: OOBACHATH
JIBOMCTBEHHOE ITOJI0KEHNE
Bogopoa B IICXD
J.M.MenneneeBa, rpaMOTHO
oOpamarbcs ¢ BemecTBaMH B
MMOBCEAHEBHOM KU3HU

Ilo3naBaTenbHbIC:

Brianeror o0mmM npruemMom peneHust
3a1au

KommyHukaTuBHbIe:
JloroBapuBaroTCsl 0 COBMECTHOM
JIESATEILHOCTH TI0JL PyKOBOJCTBOM
YIUTEIS

OOILeHNH U
COTPYJHUYECTBE CO
CBEPCTHHKAMHU B
nporecce
o0Opa3zoBaTenbpHON
JeATEeIEHOCTH

32.

Bonxa

Crpoenue monekyinbl. Bonoponnas
XUMHUUecKas cBs3b. Pusnueckue
CBOMCTBa BOJBI. AHOMAJIMH CBOMCTB
Boabl. ['mapodunsHeie U
ruapodoOHbIE BelecTBa.
XUMUYECKUE CBOMCTBA BOJBL.
KpyroBopoT BozibI B IPUPOJE.
Bomoounctka. Aspanust BOJBI.
BriroBbie GunbTpHl. MHUHEpaIbHBIE
BOJIBI. JlMCTHIUIMpOBaHHAS BOJA, €€
MOJTyYeHHUEe ¥ IPUMEHEHHE.

Jlal. onbITHI:

21. UccnenoBaHue MOBEPXHOCTHOTO
HATSDKEHHS BOJIBI.

22. PacTBOpeHUe NiepMaHTraHaTa
KaJisl WJIM METHOTO KyIopoca B
Boze. 23. ['uaparanus
00e3B0o)keHHOTO Cynb(dara

menu (I). 24. Usrorosnenne
TUIICOBOTO OTIHeuaTKa. 25.
O3HaKOMJICHHE C KOJUIEKIUEH

Hayuamcs : xapakrepuzoBaTh
CTPOCHHE MOJIEKYIIBI BOJIOPO/IA,
(hu3nvecKkue ¥ XUMHYIECKHe
CBOWCTBA BOJIBI, OOBSACHSTH
aHOMAaJIUHU BOJIbI, CITOCOOBI
OYHUCTKH BOJIbI, IPUMECHSITD B
OBITY PUIBTPHI AJIST OUUCTKU
BO/JIbI, TPaBUJILHO MCIOJIb30BATh
MHUHEPaIbHYIO BOJY, BEITIOIHATh
pacueTsl o ypaBHEHISIM
XUMHYECKUX PEaKIuii,
MPOTEKAFOIIUX C YIaCTHEM BOJIBL.
Honyuam eozmodicHocms
Hayuumucs: 00 bEKTUBHO
OIIEHUBATh HHPOPMAIIHIO O
BEILIECTBAX M XUMHUUYECKHX
nporeccax, KpUTHIECKH
OTHOCHTBCSI K TICEBJIOHAYYHOMH
nHpOpMAaLNH,
HeJI00pOCOBECTHOM peKiame

PerynstuBHbie:

[TnaHupyIOT CBOM IEHCTBHS B CBSI3H C
[IOCTABJICHHOM 3a/1a4eil U yCIOBUSIMU
ee peIeHus

Ilo3naBartenbHbIC:

Crassit ¥ GOPMYIUPYIOT LIENU U
po6JIeMbl ypoKa
KoMMyHUKaTHBHbBIE:
KoHTponupyioT neiicTBus mapTHepa

Hmerot nemoctHoe
MHPOBO33pEHHE,
COOTBETCTBYIOILEE
COBPEMEHHOMY
YPOBHIO Pa3BUTHSA
HayKH




OBITOBBIX (PUIBTPOB.
26. O3HaKOMJICHHE C COCTaBOM
MHUHEPAILHOU BOJIBI

33. | 'amorens!: oOwas OO01m1ast XapaKTepUCTHKA T'aIOTEeHOB! Hayuwamcsa: xapakrepu3oBarthb PeryasiTuBHbIC: IIposBasiroT
XapaKTepPUCTHKA CTPOEHHE aTOMOB; IIPOCTHIE BEIIECTBA | CTPOECHHE MOJIEKYJ FaJIOTE€HOB, ITnanupyrot CBOM JEHCTBHS B CBS3H C | SKONIOTHIECKOe
1 OCHOBHBIE COEJMHEHUS TaJIOTE€HOB, OMUCHIBATH (prU3HIECKUE U MOCTaBJICHHOM 3a/1a4ell U YCIOBUSMH | CO3HaHHE
ux coiictBa. Kparkue cBeneHus o XUMUYECKHE CBOMCTBA €€ peLeHUs
xJope, Opome, GpTope u Hoze. TaJIoTeHOB Ha OCHOBE Ilo3naBartenbHbIE:
[IpuMeHeHne TaIOTEHOB U HaOJrOIeHMIT 32 UX CraBaT u GOpMYIHPYIOT HETH U
HX COEMHEHUI B HAPOIHOM MpPEBPALIEHUAMHI BO BpeMs poOJIeMbl ypoKa
XO3AHCTBeE. JIEMOHCTPAIlMOHHBIX OIBITOB, KoMMyHuUKATHBHBIE!
JemMoHcTpanuu: OOBSICHATH 3aBUCHMOCTb CBOMCTB | AJIEKBATHO HCIIOJIB3YIOT pEUEBbIe
OO0pa3ipl rajToreHoB — TaJIOT€HOB MX OT MOJIOKCHUS B cpeacTBa s 3GPEKTUBHOTO
IIPOCTHIX BellecTB. B3aumoencreue IICX3 A.1. Menneneesa, peleHnss KOMMYHUKAaTUBHBIX 3a1a4
TaJIOTEHOB C HATPUEM, ATFOMUHHEM. COCTaBJIATH (POPMYIIBI
BriTecHenne xnopom Opoma wim Hofa | COeTMHEHHH TaJIOTeHOB U 110
13 PACTBOPOB UX COJEH (hopmynaM 1aBaTh Ha3BAHUS
COEIMHEHUSAM raJloTeHOB
THonyuam eosmodicnocms
HAy4umucs: OCO3HABATh
HEOOXOIUMOCTb COOJTIOIEHUS
[IPaBWJI HKOJIOTMYECKOI
6e30macHOCTH IIpH OOpaIIeHUH ¢
raJJoreHaMu
34. | Coenuuenus OCHOBHBIE COEAMHEHHSI TAJIOTEHOB! Hayuamcs: ycTaHaBIuBaTh CBA3b | PeryJsiTuBHbIE: Bocnuranue
raJOTeHORB rajjoreHOBOAOPOIbI, COIU MEX/ly CBOMCTBAMHU COEAMHEHUN | YUUTHIBAIOT IPaBUIIO B OTBETCTBEHHOTO
raJIOTeHOBOJOPOIHBIX KHCIIOT. U UX IPIMEHEHHEM, U3y4aTh IUTAHUPOBAHHUU M KOHTPOJIE CII0C00a | OTHOIIECHUS K
JdemoncTpanumn: CBOWCTBA COEIMHEHUM raJIOTEHOB | PEIICHUS pupoJe
OO0pa3s1pl IPUPOTHBIX B XOJI€ BBIITOJHEHUS I[Ho3naBatenbHbIE:
COEIUHEHUI XJIopa. 71a00PaTOPHBIX OITBITOB , Hcnonb3yIoT MOUCK He0OX0IMMOM
Jlal. onbITHI: THonyuam eozmodicHocme HHPOPMALNH [T BHITIOTHEHHUS
27. KauecTBeHHas peakiys Ha HAy4umucs: UCIOIb30BaTh y4eOHBIX 33/IaHUH C UCTIOIH30BAHHEM
rajJOTeHU/I-UOHbI NpUOOpETEHHBIE KOMIIETCHIIUH yueOHOH JTUTEpaTyphI
MIPY BBIITOTHEHUH TIPOEKTHBIX KoMMyHUKATHBHBIE!
paboT MO U3YYECHUIO CBOKCTB U YuuTHIBAIOT pa3Hble MHEHUS U
croco0OB MOJyYEeHNS U CTpeMATCA K KOOPANHAIINN
pacno3HaBaHUsl COEIMHEHUN Pa3IUYHBIX NO3ULUI B
TaJIOTEHOB COTPYAHUYECTBE
35. HpaKTquCKaﬂ Pemenne skcriepuMeHTaNbHBIX 33724 | Hayuamcs: obpamarscs ¢ PeryasituBHbIe: Osnanenne

padora Ned
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nmabopaTopHEIM 000pyI0BaHNEM

OCyIIECTBISAIOT MOMIAroBbIA
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Peiltienue W HarpeBaTeIbHBIMU MPUOOPAMH | KOHTPOJIb TI0 PE3YJILTATy MPaKTUUECKOH
SKCIIEPUMEHTAIIbHBIX B COOTBETCTBUU C MPaBUIaAMHU JIEATCIIBHOCTH
TEXHUKH 0€30MacHOCTH, Ilo3HaBaTeabHbBIE:
3aa4 110 TCMC o
OTIMCHIBATH XUMUICCKUH [IpoBonsT cpaBHEHHUE H
«loxrpymmna SKCHEPMMEHT ¢ HOMOMLIBIO A3bIKA | KIACCH(UKALMIO 110 33JaHHBIM
TaJIOTCHOB) XUMUH, JIETaTh BIBOJIBI 11O KPUTEPHSIM
pe3yabpTaTaM SKCIIEpUMEHTA. KoMMyHUKATHBHBIE:
Ionyuam eo3moorcnocmeo Haxonsar obmee pemenne yaeOHON
Hay4umuvcs: OCO3HABATh 3aJ1a9H
HEO0OXOUMOCTD COOJTIOCHHS
npaBui b u OT ans coxpaHeHus
CBOETO 3/I0POBBSl H
OKPYXKAIOITNX
36. KI/IC_]'IOpO bi CrtpoeHue aToMa U auIoTPOIHS Hayuamcs:, PeryasituBHbIC: CrtpemiieHue K
KHCIIOPO/Ia; CBOMCTBA U IPUMEHEHHE XapaKTepu30BaTh CTPOCHHE PaznnyaroT croco6 u pe3ynprar 3I0pOBOMY 00pasy
€T0 aJUTOTPOITHBIX MOTU(DUKAIHHA. MOJICKYJIBI KHCIIOPOJa, JEHCTBUS JKU3HU
JIab. onbITHI: COCTaBJISATh XUMUYECKUE Ilo3naBaTeabHbIE:
28. IlomyueHne YpaBHCHHS, XapaKTCPHU3YIOIIHE Brnanerot o0 mpueMoM penieHus
1 pacrmo3HaBaHUE KHUCIOPOaa XUMUYECKHE CBOHCTBA 3amaq
KHCJIOpOa, OOBACHITD KoMMyHHKATHBHBIE:
MIPUMEHECHHE aJUTOTPOITHBIX JloroBapuBarTCs O COBMECTHOM
MOIU(pHKAIMN KUCIOPOIa, JIEATEIILHOCTH 110 PyKOBOACTBOM
OIIMCHIBATH na6opaTopHLIe nu YUuTes
MPOMBIIIJICHHBIE CIIOCOOBI
MOJIy4€HHUsI KUCTIOPOIa .
Tonyuam eo3mooxcnocmo
Hay4umucsi: TPaMOTHO
oOpamarbcs ¢ BemecTBaMH B
MTOBCETHEBHOM JKM3HHI
37. Cepa, ce pusnuekue u CrpoeHne aToma U aJutoTporus cepsl; | Hayuamcsi:, PerynsiruBubie: DOpMUPYIOT OCHOBBI

XUMHUYECKHUE
CBOWCTBA

CBOICTBA M IPUMEHCHHE
POMONYECKOH CepHl.
JemoHcTpanuu:
BzaumonelictBue cepbl

¢ MeTajlaMH, BOJIOPOIOM U
KHCJIOPOJIOM.

Jlad. ombITHI:

29. T'openwne cepbl Ha BO3IyXe U B
KHCJIOPO/JIe

XapaKTepu30BaTh CTPOCHUE
MOJICKYJIBI CEPBI OOBICHATH
3aBUCHUMOCTh CBOMCTB CEPBI OT €€
nonoxkenuns B [ICXD JI.W.
MeHnneneeBa, COCTaBIsATh
XUMUYCCKHUEC YPABHCHUA,
XapaKTEepU3YIOLIUE XUMUYECKUE
CBOMCTBa cepbl, O0BSICHATH
IMIPUMEHCHUEC AJIJIOTPOITHBIX
MOTU(UKAIIHA CePBI

PasmigaroT crioco0 u pe3ynpTar
NeHCTBHS

ITo3naBaTenbLHbBIE:

BrageroT o0muM nmprueMoM penieHus
3a1a4

KoMMyHHUKATHBHbBIE:
JloroBapuBaroTcs 0 COBMECTHOM
JACATCIBbHOCTH, HpI/IXO}IH K 06meMy
pENIeHHIO

3KOJOIH4€CKOIro
MBIIJICHUSA




Honyuam eo3moorcnocmo
HAy4umucs: TpPaMOTHO
obpaiartbcs ¢ BelIeCTBaMHU B
MTOBCETHEBHOM JKU3HU

38. | CoenuHeHus cepbl Oxcupsl cepsl (IV) u (VI); ux Hayuamcsa:, PeryasTuBHbIe: DopMUPYIOT UHTEPEC
MOJTy4eHHE, OIMCHIBATH CBOMCTBA Y4YNTHIBAIOT IPABHIIO B K KOHKPETHOMY
CBOHCTBA ¥ IPUMEHECHNE COGAMHEHUH CepBhl, COCTABIATh IUITAHUPOBAHMH U KOHTPOJIE criocoba | XUMHIECKOMY
YpaBHEHHS PEaKIHH, pemeHust 3JIEMEHTY, MTOUCK
COOTBETCTBYIOIIUX «UEMOYKE) Ilo3naBaTenbHbIE: JIOTIOJTHUTENBHOM
MpeBpaIICHAN Hcnonp3ytoT MOUCK He0OXO0IMMOM nH(pOpPMAINH O HEM.
IHonyuam eozmooicnocms nH(opManuK A1 BBIOTHEHUS
Hay4umucs: TPOTHO3UPOBATH y4eOHBIX 33JaHUH ¢ UCTIOJIB30BaHHEM
XMMHMYECKHE CBOICTBA BELLIECTB y4eOHOI TuTepaTypsl
Ha OCHOBE MX CBOMCTB U KoMMyHuUKaTHBHBIE:
CTPOCHUS KonTtpomupyrot aeiicTBie napTHepa
30. CepHas KUCIIOTa Kak CepHas KUCIIOTa KaK AJIEKTPOJIUT U ee | Hayuamcs:, PerynstuBHbie:
JEKTPOJIAT U €€ COJIU COJIH, UX NPUMEHEHUE B HAPOLHOM OIHCHIBATh CBOMCTBA CEPHOU Pa%.HI/I‘IaIOT croco0 ¥ pe3ynbTaT
XO3SHCTBeE. KHCJIOTBI, B XOZI€ ITPOBEACHUS JeiicTBus
JdemoncTpanum: 71a60paTOPHBIX OTBITOB , Ilo3naBaTe/bHBIE:
O0pa3ibl NPUPOTHBIX MIPOBOJIUTH KaYECTBEHHYIO Brnaneror o6umm mpueMoM penieHus
coenuHeHu# cepbl. OOpasibI peakIuio Ha cyib(haT - HOH 3amaq
BaXXHEHIIINX JUISI HAPOJIHOTO IHonyuam eosmooicnocms KoMMyHuUKATHBHBIE!
Xo03s1iicTBa CyIb(aTOB. HAYYUMbCsl: XapaKTepu30BaTh JloroBapuBaroTcs 0 COBMECTHOI
Jlag. ombITHI: ocoObIe cBOWCTBA JIeSITEIIFHOCTH, MIPUXOJIAT K 00IIeMy
30. CpoiicTBa pa30aBiIeHHON CEpHOU KOHLEHTPHUPOBAHHOM CepHOM PELIeHHIO
KHCJIOTHI KHCJIOTHI
40. | CepHast KUCITOTAa Kak CepHas KUCIIOTa KaK OKHUCIIUTENb. Hayuamcs :cocTaBnsTh PeryasTuBHbIe: HcnsiThIBaOT
OKHUCIIATETb. [Ipou3BOACTBO CEPHOI KUCIIOTHI U €€ YPaBHEHHs OBP c yuactuem [InanupytoT cBOU AecTBUS B HYBCTBO TOP/OCTH 32
Horvaenmne i IIpUMEHEHNE CEPHOH KUCIOTBI, OMUCHIBATH COOTBETCTBHH C OCTABIEHHOHN pOcCCHIICKYIO HAYKy
yi . o0acT TPUMEHEHUs CEpHOI 3a/1a4eii ¥ yCIOBHAMU €€ pean3ainn
IIPUMEHCHUE CCPHOU KMCJIOTHI To3naBaTeJbHbIE:
KHCJIOTBI Tonyuam o3modxcnocms Brnanerot obumm mpueMoM penieHuns
Hay4umuvcs: TPABOAUTH 3a1aq
IMPUMEPBl YpaBHEHUI peakiuii, KomMmyHuKaTHBHBIC!
JIEKAIUX B OCHOBE KonTtponupyrot nelicTBus napTHepa
IPOU3BOJICTBA CEPHOM KUCIOTHI
41. | IpakTHYecKast Pemenne skcniepuMeHTaNbHBIX 33/1a4 | Hayyamcs: oOpamarses ¢ PerynsiruBnbie: YMerT ynpasnarth
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OCyLIECTBISIOT NOIAroBbIi

CBOEH




padora NeS
Pemenue
3KCHEPUMEHTAIBHBIX
3a/1a4 0 TeMe
«[Toarpymnma
KHCIIOPOJIa»

W HarpeBaTeIbHBIMHU MPpUOOpaMu
B COOTBETCTBHU C NIPaBHJIaAMHU
TEXHUKH 0€30I1aCHOCTH,
OIIUCHIBATH XUMUYECKHM
IKCTIEPUMEHT C TIOMOIIIBIO SI3bIKA
XUMHMH, J€1aTh BEIBOIBI 110
pe3ysbTaTtaM KCIIEPUMEHTA.
Honyuam eozmooicnocme
Hayuumucsi: 0CO3HaBaTh
HEOOXOAUMOCTH COOJIIOACHUS

KOHTPOJIb 110 Pe3yIbTaTy

IMo3naBarenbHbIe:
CTposT peueBoe BHICKa3bIBAaHHE B
YCTHOH M MHCHEMEHHOI popme

KommyHukaTuBHbIe:
YuuThIBalOT pa3Hble MHEHUS U
CTpeMSITCA K KOOpIUHALUI
pa3IMYHBIX O3UIUI B

MO3HaBaTEIbLHOM
JACATCIbHOCTBIO

npaBuiITh u OT as coxpaHeHHUs! | COTpyIHUYECTBE
CBOETO 3/I0POBbS U
OKPY’KaIOIMIHUX
42. | A30T U ero cBoOMCTBa CtpoeHue aToMa U MOJIEKYJIbI a30Ta; Hayuamcs:, PeryasituBHbIC: DopMHUPYIOT UHTEPEC
CBOICTBA a30Ta KaK MPOCTOr0 XapaKTepH30BaTh CTPOCHHE ITnaHupyrOT CBOM NEHCTBUSA B CBSI3H C | K KOHKPETHOMY
BEIIECTBA aToMa M MOJIEKYJIBl a30Ta, MOCTaBJICHHOM 3a/1a4eH U YCIIOBUSMU | XUMHYECKOMY
OOBSACHSATH 3aBUCUMOCTb CBOWCTB | €€ PELICHUS JJIEMEHTY
a30Ta OT €ro NOJOXKEHUS B Ilo3naBartenbHbIe:
[CX2 1. Menneneesa, CraBsat u GOpMYIHPYIOT HETH H
COCTaBIISATh XUMHUYECKHUE poOJIeMBbl ypoKa
YPaBHEHHS, XapaKTEPHU3YIOLIHe KoMmyHukaTuBHbIE:
XMMHYECKHe CBOHCTBA a30Ta ATIeKBaTHO HCIOJIB3YIOT PEUCBBIE
Tlonyuam eo3moorcnocmeo cpeacTBa s 3GPEKTUBHOTO
HAy4umucsi: FpaMOTHO pemeHns KOMMYHUKATHBHBIX 3a/1a4
obpaimartbcs ¢ BEMeCcTBaMu B
IIOBCEIHEBHOU JKHU3HU
43. | AMMHax u ero AMMUak, CTpoeHue, CBOWCTBA, Hayuamcs: onucelBath cBOMCTBA | PeryjasiTuBHbIE:
coenunenus. Conu nosydeHue u npuMeHenune. Comu aMMHaKa B X0/1€ IPOBEICHHS [TmaHupyIOT CBOM JEHCTBUS B CBSI3H C
aMMOHHUSI, UX CBOWCTBA U 71a00PaTOPHBIX OIBITOB, MOCTaBJIEHHOM 3a/1a4el U YCIOBUSIMU
aMMOHHA IIPUMEHEHNE. MPOBOJIUTH KaYECTBEHHYIO €€ pelleHHs
Jla0. onbITHI: pEeaKLUIO Ha MOH -aMMOHHSA I[Ho3naBatenbHbIe:
31. U3yueHue cBOMCTB aMMHaKa. THonyuam eo3modicnocme CraBst 1 GOpMYJIUPYIOT LENU U
32. Pacno3HaBaHue coneil aMMOHUS Hay4umucsi: IpUBOJUTH npoOJIeMBbl ypoka
IIPUMEPhl YPABHEHUH peakuil, KoMmyHuKaTuBHBIE!
JIEKAIIUX B OCHOBE Kontponupytot neiictBus naptaepa
MIPOMBIIIJICHHBIX CTIOCOO0B
MOJIy9YeHHS] aMMHaKa
44. | Okcumbl a30Ta Oxcusl azota(ll) u (1V) Hayuamcs:, PeryasiTuBHbIE:

OIMMCHIBATh CBOMCTBA
COEIMHEHUH a30Ta, COCTABJIATh

YuuThIBaIOT IPABWIIO B
IUTAHUPOBAHNUHU M KOHTPOJIE CcItocoba




YpaBHEHHUs peaKiui,
COOTBETCTBYIOILUX «IIETIOYKE)
MpeBpanieHui

Ionyuam eo3moorcnocmeo
Hay4umucs: TPOrHO3UPOBATh
XUMUYECKHE CBOMCTBA BEILIECTB

pelieHus
Ilo3naBaTenbHbIC:

Hcnonb3yroT NOUCK HEOOXO0MMOit
HHPOPMALINH [T BHITIOTHEHHS
Y9eOHBIX 3aJaHUH C UCTIOIE30BAaHIEM
yaeOHOI THTepaTypsl

Ha OCHOBE MX CBOICTB U KomMyHuKaTHBHBIC!
CTPOEHUS KoHTponupytoT nelicTBue naptHepa
45. | A3oTHas KUCJIOTa KakK A30THas KUCJIO0Ta KaK 3J1EeKTpONIUT, ee | Hayuamces:, PerynsatuBHbie:
JEKTPOJINT, €8 CBOHCTBa ¥ IPUMEHEHHE. OIIMCHIBATH CBOMCTBA a30THOM Pagnnr{a}oT CIoco0 U pe3ynbTar
JeMoHcTpanuu: KHCJIOTBI, B XOZI€ ITPOBEACHUS JeiicTBus
TIPUMCHCHHC OO0pasiipl BaXXKHEHIIINX 1a60PaTOPHBIX OMBITOB Ilo3HaBaTe/ibHBIE:
JUIS HApOJHOTO XO035HCTBAa HUTPATOB. | [lomyuam 803modcHOCHb Brnanerot o061 mpueMoM penieHus
JIa6. onbITHI: HAay4umucsi: COCTaBIATh 3aga4
33. CpoiicTBa «IETIOYKW MPEBPAILEHUH 110 KoMMmyHuKaTUBHBIE!
pa30aBICHHON a30THOM KHUCIOTHI azoTy JloroBapuBaroTcs 0 COBMECTHOI
JIESITEIIEHOCTH, MIPUXOIAT K 00IIeMy
PELICHHUIO
46. | A3oTHas KHUCI0Ta KaK A30THast KHCJIOTA KaK OKHCIIHUTEb. Hayuamcs :cocTaBnsTh PeryasTuBHbIe:
OKHCIIUTEND, €6 Hutpats! 1 HUTPHUTEHI, TpobIeMa ux ypaBHenust OBP ¢ yuyactuem [InanupytoT cBOU AeHCTBUS B
COJIEpKaHUs B C/X MPOTYKIIUH. A30THOH KHCJIOTHI, IPUMEHSATh COOTBETCTBHH C ITOCTABICHHON
TIOITyHCHHC A3zoTHBIE yHOOpeHUs COJIM a30THOM KUCIIOTHI B 3a7adell ¥ yCIOBHSMHU €€ peann3alin
JdemoncTpanum: MIPAaKTUYECKOU J1eATeIbHOCTH, Ilo3naBaTenbHbIE:
B3aumonelictue IIPOBOJUTH KaYECTBEHHYIO Brnaneror o6umm mpueMoM penieHus
KOHILIEHTPUPOBAHHOM a30THOMI pPEaKIUIO Ha HUTPAT - UOH 3aza4
KHCJIOTHI C MEIBIO. IHonyuam eosmooicnocms KoMMyHUKaTHBHbBIE:
JIa6. onbITHI: Hay4umuvca’ XapakTepU30BaTh KonTtpomupyroT nelcTBHs mapTHepa
34. B3aumopaeiicTBue ocoOble cBOMCTBA
KOHUEHTPUPOBAHHOHN a30THOM KOHLEHTPHUPOBAHHOMN a30THOM
KHCJIOTBI C MEJIbIO KHCJIOTHI
47. | docdop. CrpoeHue aToMa U ajioTponus Hayuamca: PeryastuBHbIe: DOpMHPYIOT UHTEPEC
CoeauHeHus ¢docdopa, coiicTBa 6eoro u XapaKTepU30BaTh CTPOECHUE IInanupyroT cBOM JEUCTBUSA B CBSI3H C | K KOHKPETHOMY
I KkpacHoro Qocdopa, ux npuMeHenue. | aroma gocdopa, 00bSICHITH MOCTaBJICHHOH 3a/1auel ¥ YCIOBUSIMU | XUMHUYECKOMY
(ocdopa. [onarne o OCHOBHBIE COCTUHEHUS: OKCH]T 3aBUCHUMOCTh CBOMCTB (pochopa ee peleHus 3JIEMEHTY, TIOUCK
ocdopHbIx docdopa (V) u oprodocdopHas kuc- | oT ero nonoxenus 8 [ICXD J[.U. | Tlo3naBaTeabHbIe: JIOTIOJTHUTEILHOM
y10OpeHusx nota, pocdarsr. DochopHbIe MeHnpeneeBa, COCTaBIATh CraBat u GOpMyIHPYIOT LETH U UHPOPMALINHU O HEM.

YI0OpeHus.
JdeMoHcTpauum:
O06pas3Isl IPUPOTHBIX

XUMHUYCCKHUEC YPABHCHUA,

XapakTepU3yIOIINe XUMHUUECKUe

CBOMCTBa a30Ta

pobJIeMBI ypoKa
KoMMyHHKAaTHBHbBIE:
AJIEKBATHO HCIIOJIB3YIOT PEYEBHIE




coenuHenuit pocpopa. O6pasisl
BOXHEHIIHX JIsl HAPOTHOTO
x03sicTBa pochaTos.

JIab. onbIThI:

35. T'openne docdopa Ha BO3IyXE U B
KUCIIOpOJE.

36. PacnosnaBanme ¢ocdaros

B pe3yJIbTaTe IMPOBEACHUS
71a00PaTOPHBIX OIBITOB,
MPOBOJINTH Ka4ECTBEHHYIO
peakmmro Ha pocdar - HoH
Tonyuam 803moarcHOCmb
HAy4umsca. ONHCHIBATH
(du3HYecKHe U XUMHUYECKUE
IPOLIECCHI, SBISIOIINECS YaCThIO
KpPYroBOpOTa BEIIECTB B IPUPOJC

cpeacTBa A 5P PEKTUBHOTO
pelIeHust KOMMYHUKaTHBHBIX 33/1a4

48. | Yrmepon CrtpoeHue aToMa U ajlI0TPOIus Hayuamcs: xapakrepu3oBaTtb PeryasTuBHbIe: DopMUpyIOT
yTaepoja, CBOMCTBA €ro CTpPOEHHUE aToMa YIJiiepo/ia, PaznnyaroT croco6 u pe3ynbrar HUHTEpece K
MOIUGbHUKAIMNA U UX TPUMCHCHHE. O0OBSCHATH 3aBUCUMOCTh CBOHCTB | JIEHCTBHS KOHKPETHOMY
JdeMmoncTpauum: yriaepoga OT €ro MOJIOKEHUS B Ilo3HnaBaTenbHbIE: XUMHUYECKOMY
ITornomenue yriem pacTBOPEHHBIX IICX3 A.1. Menneneesa, Brnaneror oOuiM mpueMoM petieHuss | 3JIeMEHTY, TOUCK
BEIIIECTB WK Ta30B. BoccTaHOBIEHHE | COCTaBISITh XUMHUUECKHE 3amaq JTOTIOTHUTEIHHON
MEIU U3 €€ OKCUJa YIJIEM. YpaBHEHHUSI, XapaKTEPU3YIOLIE KoMMyHHuKATHBHBIE: WHPOPMALIUHN O HEM.
JIa0. onbIThHI: XUMHUYECKHE CBOMCTBA yriiepoja | JloroBapuBaroTCsi O COBMECTHOM
37. I'opeHue yris B KUCJIOPOAE THonyuam eo3moorcnocmeo JIEATENBHOCTH MOJ] PYKOBOJICTBOM
Hay4umucs: ONUCHIBATH YUUTENSA
(hmznvecKue ¥ XUMHYICCKIEe
MIPOLIECCHI, SBISIOLIUECS YACTHIO
KpYroBOPOTAa BEIIECTB B MPUPOJIE
49. | Oxcuasl yriaepona Oxkcunept yraepopa (1) u (IV), ux Hayuamcs:, PeryasituBHbIe: DopMUPYIOT YMEHUE
CBOMCTBA ¥ IPUMEHEHHE OTIMCHIBATH CBOMCTBA OKCHIOB YYUTHIBAIOT IPABUIIO B WCTIONIb30BaTh 3HAHUS
yriepoja, COCTaBJIATh IUTAHUPOBAHHUH U KOHTPOJIE criocoba | B OBITY
YpaBHEHHUs peaKiuii, peueHus
COOTBETCTBYIOIIHX «IIEMOYKE» Ilo3HaBaTeabHbIE:
MpeBpalieHuH . NPOBOJUTH HVcrionb3yroT MOUCK HEOOX0 MOt
KaueCTBEHHYIO pEaKkLHIO 10 HHPOPMALNH [T BHITIOTHEHHS
pPacroO3HaBaHUIO YIJIEKUCIOTO Y4eOHBIX 33JaHUH C UCTIOIE30BAaHIEM
rasa y4eOHOI TUTepaTypsl
Honyuam eo3moorcnocmo KomMmyHuKaTHBHBIE!
Hay4umucs: NPOrHO3UPOBATh KouTponupytoT nerictBue naptHepa
XUMHUYECKHE CBOMCTBA BEIIECTB
Ha OCHOBE X CBOMCTB U
CTPOEHUS
50. | YrogbHas KUCJIOTa U YronsHas kuciota. Coiu yroiabHOR Hayuamcs: PeryasituBHbIe: DopMUPYIOT YMEHHUS

€€ CoJIH.
JKecTkocTs BOABI U

KHUCJIOTBI: KaJIBITUT, COJa, TTOTAIIl, UX
3Ha4YE€HHUE U MPUPOJIE U KUZHU
YyeJI0BeKa.

JIaBaTh OIIPeACTICHHS TIOHATUSIM
(OKE€CTKOCTH BOJIBI» ,0MTUCHIBATH
CBOMCTBA YrOJIbHOW KHCJIOTHI,

PazmigaroT crioco® u pe3ynbpTar
IEUCTBHUS
Ilo3naBaTenbHbIE:

WCIIOJIB30BATh 3HAHUS
B OBITY




CIIOCOOEI €€

JKecTKkoCTh BOIBI ¥ CIIOCOOEI €€

COCTaBJIATh YPABHEHUS PEaKIHi,

Brnanerot o0mmmM npueMoM penieHus

yCTpaHEHHS yCTpaHEHUs.. COOTBETCTBYIOLINX «IETIOYKE) 3a1au
JemMoHcTpanuu: IpeBpalleHUH , COCTABIATh KoMMyHuUKATHBHBIE!
OO0pas3Isl IPUPOIHBIX COSTUHEHHHA Ha3BaHM COJIEH YTrOJIbHOMI JloroBapuBaroTCsi 0 COBMECTHOM
yrnepoza. O0pa3upl BOXKHEHIINX I | KUCJIOTHI, JESITEIBHOCTH, MIPUXOIAT K 00IEMY
HapOJHOTO XO03s5HCcTBa KapOOHATOB. MPOBOJIUTH KA4ECTBEHHYIO PpEIEHNIO
JIa6. onbITHI: peaKIiio Ha KapOOoHAT - HOH
38. [lomy4yeHne yroapHOM KUCTIOTEL M | Tlonyuam 603mModcHOCHb
n3ydeHne ee cBoicTB. 39. [lepexon HAay4umucs: TPOrHO3UPOBATh
KapOOHATOB B THAPOKApOOHATHI. XMMHYeCKHe CBOMCTBA BEIIECTB
40. PaznoxxeHue rupokapboHaTa Ha OCHOBE MX CBOMCTB U
HaTpHs CTPOCHHUS
51. erMHI/Iﬁ CtpoeHue aToMa KpEeMHHUS; Hayuamcs:, PeryasituBHbIC: DopmupyroT
KPHUCTaJNTNUECKUI KpEeMHUH, ero XapaKTepH30BaTh CTPOCHHE AJIeKBaTHO BOCHIPUHUMAIOT UHTEpeca K
CBOICTBA U IPUMEHEHHE aToMa KpeMHHs, OOBSICHATh MIPEUIOKEHHS U OLICHKY YYUTENS U KOHKPETHOMY
3aBHCUMOCTb CBOIICTB KPEMHUS OJIHOKIIACCHHKOB XUMHYECKOMY
ot ero nonoxkenus B [IICXD JI.W. | Ilo3naBaTeJbHbIE: 3JIEMEHTY, IIOUCK
Memnneneesa, COCTaBIATh Bei6uparor Hanbonee >3phexTHBHBIE | TOMOTHUTEIHHON
XUMHYECKHE yPaBHEHUS, CIOCOOBI pelIeHNs 33/1a4, nH(pOpPMAINH O HEM.
XapaKTEPU3YIOIIUE XUMHUECKUE | KOHTPOIHUPYIOT U OLICHUBAIOT
CBOMCTBA KPEMHHUS HpOLECC U PE3YIbTAT AEATEILHOCTU
Honyuam eosmodncnocmo KoMMyHuUKATHBHBIE!
Hay4umucsi: TPAMOTHO JloroBapuBaroTCs 0 paclpeaeIeHUN
oOpamiaTscs ¢ BeIIeCTBaMH B (GbyHKUU 1 poneit B COBMECTHOM
MTOBCEHEBHOM KU3HH JIESITETIBHOCTH
52. | Coenunenus KPEMHHUS Oxcun kpemuus (IV), ero npupoansie | Hayuames:, PeryasituBHbIe:
pa3HoBUIHOCTH. CHIIMKATHI. OIHCHIBATh CBOMCTBA OKCHJIA YYUTBIBaIOT IPaBUIIO B
3Ha4YeHne COeANHEHUH KPEMHHUS B KPEMHHS, COCTAaBIISITh YPaBHEHUS | IUTAHUPOBAHUH U KOHTpPOJIE criocoba
KMBOM M HEXXKUBOM MIPUPOJE. peaKIuii, COOTBETCTBYIOIUX peleHus
JdeMoHcTpanuu: «UEMOYKe» NPEBPALICHUN . Ilo3naBaTenbHbIE:
OO0pa31iB! MPUPOAHBIX COSANHEHUH MPOBOJIUTH KA4ECTBEHHYIO Hcnonb3yIoT MOUCK He0OX0IMMOM
KpEMHUS. peaKIM0 Ha CWJIMKAT - HOH nH(pOpMaLUK JJIs1 BEITTOTHEHUS
JIa6. onbIThI: THonyuam eo3modicnocme y4eOHBIX 33/IaHUH C UCTIOIB30BAHHEM
41. IlomyueHne KPEMHEBOH KHCIOTHI HAy4umucs: NPOrHO3UPOBATh y4eOHO# TUTpaTypsI
U U3Y4YEHHUE €€ CBOWUCTB XUMHUYECKHE CBOMCTBA BEILECTB KoMMyHuKaTHBHBIE!
Ha OCHOBE MX CBOMCTB U YuuThIBalOT pa3Hble MHEHUS U
CTPOCHUS CTpeMATCA K KOOPANHAIINN
pa3JIMYHBIX MMO3UIUI B
COTPYAHUYECTBE
53. | Cunukataas TlonsiTHE O CUITMKATHOM Hayuamcsa: npaktuueckomy PeryasituBHbIe: dopmupyror




IPOMBIIIJICHHOCTh IIPOMBINIIEHHOCTH. CTEKII0, IIEMEHT, MPUMEHEHUIO COSANHEHUH PaznnyaroT crioco6 u pe3ynbrar MOHUMaHHe
KepaMHKa. KpEeMHUS JeiicTBus 0COOEHHOCTEH JKU3HU
JemMoHcTpanuu: Honyuam eosmodncnocmo Ilo3naBaTenbHbIC: U TpyJa B YCIOBUAX
OO0pa3usl CTEKIa, KEPAMUKH, IEMEHTA | HAy4umbCcs. NPOTHO3UPOBATH Brnaneror oOmmm npremMoM penieHust | mHGOpMaTH3AINH
XUMHYECKHE CBOWCTBA BELIECTB 3aj1a4 ob1mecTBa
Ha OCHOBE MX CBOICTB U KoMMyHuKaTHBHBIC!
CTPOEHUS JloroBapuBaroTCsi 0 COBMECTHOM
JIeSITEIbHOCTH O] PyKOBOJACTBOM
YUHTENS
54. | [IpakTHueckas [Monyuenne, cobupanue u Hayuamca: obpamarscst ¢ PerynstuBHubie: OBnagenue
padora Ne6 pacro3sHaBaHUE nabopaTopHbIM 000pyaoBaHueM | OCyLIeCTBISIOT MOIIArOBBIi HaBBIKAMU IS
I ra3os W HarpeBaTeJIbHBIMU MPUOOPAMH | KOHTPOJIb 110 PE3YJIBTATY MPaKTUYECKOH
OJIyHeHHE, B COOTBETCTBHH C NPaBIIAMH JeSITeIbHOCTH
cobupanue u TEXHHKH 0€30MacHOCTH, IMo3HaBaTenbHbIE:
paciio3HaBaHHUEC Ia30B OIMCHIBATH XUMUYECKUN CtposT peueBoe BbICKa3bIBaHHE B
9KCIIEPUMEHT C TIOMOIIBIO SI3bIKA | YCTHOW M NMCHbMEHHOH (hopme
XUMHH, JIENATh BBIBOJIBI IO KomMmyHuKaTHBHBIC!
pe3yabTaTaM dKCIEPUMEHTA. Y4UTBIBAIOT Pa3HbIE MHEHHS U
THonyuam eosmodicnocms CTpeMSATCA K KOOpAUHALINU
HAy4umucs: 0CO3HAaBaTh pa3NUYHBIX TO3HUIUII B
HE0OX0MMOCTb COOJIIOICHHS COTPYAHUYECTBE
npaBui b u OT ans coxpaneHus
CBOETO 3/I0OPOBbS |
OKPYKAIOMINX
55. | O0o0061eHue o TeMe Hayuamca: 0600maTs 3HaHUS 1 | PeryJsiTuBHbIE: BripaxaroT
«HeMeTamibi» NPEJICTaBISTh UX CXeM, Tabnul, | BHOCAT HE0OX0MMBblE KOPPEKTUBBI B | a/IeKBATHOE
IIpe3eHTALUM JIeficTBHE TIOCIIE €TO 3aBEePIICHNS HA | TIOHUMAaHUe MPUYNH
OCHOBE €r0 yueTa CJIeJIaHHbIX ycrexa u Heycrexa
omuboK yaeOHOI
Ilo3naBartenbHbIe: JESTENbHOCTH
CrposT peueBoe BbICKa3bIBaHHE B
YCTHOH U IHChMEHHOH popme
KomMmyHuKaTHBHBIC!
Koppektupytot neiicTBus mapTHepa
56. KonTpoJabnas KoHTponb npeaMeTHbIX U Hayuamcsa: npuMeHsTb PerynsTuBHBIE: OCYLIECTBIISIIOT [IposiBisitoT
padora Ne3 o Teme MeTanpeIMEeTHBIX YIeOHBIX IEHCTBUI | TONydeHHBIE 3HAHUSA 1 MOIIAroOBBIl M UTOTOBBIN KOHTPOIb OTBETCTBEHHOCTb 32
«HeMeTamby no reMe «Hemerasuibi» c(hOopMHUPOBAHHBIE YMEHHS [T 10 PE3yNbTaTy pe3yIBTATHI

pemeHus yueOHbIX 3214

Ilo3HaBaTe/ibHBIE:
CTPOSIT peYeBOE BHICKA3bIBAHUE B
YCTHOW ¥ IMCBMEHHOH (opMme




KoMMyHHUKATHBHBIE. yYUTHIBAIOT
pa3Hble MHEHUS U CTPEMSThCA K
KOOpAMHAIMU Pa3IUYHBIX MO3ULIUIN B
COTPKYJIHHYECTBE

Tema4. O0001IeHNe 3HAHUI M0 XMMHH 32 KypPC 0CHOBHO# mKkoJibl. [loaroroBka k urorosoii arrecramuu (F'KA) (12

q.)

57. | llepuoanueckuit [lepnoauueckuii 3aKoH u Hayuamca: 0606matp PeryasTuBHbIe: [IposiBrsitoT
3aKOH U [epuonuyeckas cucrema HHPOPMALUIO TI0 TEME B BHJIC [TmaHupyIOT CBOM JEHCTBUS B OTBETCTBCHHOCTb 32
XHUMHYCCKHX 3JICMCHTOB CXEM, BBITIOJHSTH TECTOBBIC COOTBETCTBHUH C TIOCTABICHHOMN pe3yabTar
[Iepuonnueckas y y
. U. Menneneesa. dusndeckuit 3aJjaHus 3aaucii ¥ yCIOBUSAMU €€ peatu3alui
cucreMa CMBICJT TOPSAKOBOTO HOMEpa Ilo3HaBaTebHBIE: CTABAT
. 1. Menneneesa B 37IeMeHTa, HOMEPOB MepPUOa U 1 GOPMYITUPYIOT HEH U TIPOOIEMBI
CBETE TCOPHUHU TPVIIIIBL YpOKa; OCO3HAaHHO U MPOU3BOJIEHO
CTPOCHHS aToMa CTpOSIT B YyCTHOH M MTUCHBMEHHOU
dopme
KoMmyHukaTuBHble:
Bnanenune MoHonOrH4YeCKOM U
JTUAJIOTHYECKON (hopMaMH pedn
58. 3aKOHOMEPHOCTH 3aKOHOMEPHOCTHU Hayuamcsa :0606matp PerynstuBHbie:
U3MEHEHMS CBOMCTR U3MCHEHNS CBOHCTB S/ICMEHTOB 1 HX HH(POPMALIKIO TI0 TEME B BHJC PagnmqaloT croco0 u pe3ybTart
COCTMHCHUH B MEPUOJAX U IPYIIAX B | CXEM, BBIMOJIHITH TECTOBYIO neficTBUs
3JIECMCHTOB U UX .
N CBETE MPEJCTABICHUN O CTPOCHUH pabory, IMo3HaBaTenbHbBIE:
COCIMHEHNH B aTOMOB 2JIEMEHTOB. 3HAUCHHE BrazeroT o0IMM IPHEMOM PEIIeHHUS
nepuogax u rpymmiax Ieproau4eckoro 3aKoHa 3amaq
B CBeTe KoMMyHHKATHBHbBIE:
IPeICTaBICHHUIT 0 JloroBapuBarTCs O COBMECTHOM
JIESTETFHOCTH O] PYKOBOJICTBOM
CTPOCHUU aTOMOB
YAUTEINS
9JIEMEHTOB. 3HAYEHUE
ITepuoanueckoro
3aKOHa
59. | Buasl xuMmuyeckux Buabr XxuMudecKux CBSI3€H U THIIBI Hayuamcs: 0600marhb PeryasituBHbIe:
CBsI3€l M THIILI KPUCTAJUIHYECKHX PELIETOK. HHPOPMALIUIO TI0 TEME B BHJE PafnnqamT cnoco0 ¥ pe3yibpTar
B3anMoCBs3b CTPOCHHS U CBOHCTB TAOJUIIBI, BEIIOJNHATh TECTOBYIO | JCHCTBUS
KPHUCTATNINYCCKUX
BEIIECTB paboty Io3naBaTenbHBIE:
PCHICTOK. BliageroT o0IUM IPHEMOM PElEHHUs
Bzaumocssi3b 3a1a4
CTPOEHUS U KoMmyHukaTuBHbIE:
CBOICTB BellecTB KoHTpoaupyroT geCcTBHsI MapTHEPa
60. | Knaccudukanus Krnaccudukamus XUMHIeCKuX Hayuamcsa: 0606marb PerynsitTuBHbIe:




XUMHUYCCKUX peaKHI/Iﬁ
110 pa3jInuHbIM

peaxIuii o pa3IUYHBIM pU3HAKAM
(4McI0 M cOCTaB pearupyromux 1
00pasyrouuxcs BEIEeCTB; HaJTHINe

I/IH(i)OpMaIII/IIO mo TCMC B BHJIC
CXCM, BBIIIOJHATH TCCTOBBIC
3alaHuA

PazmiuaroT criocod u pe3ynabTar
IEUCTBUS
ITo3naBaTeabLHBIE:

IMIPpHU3HAKaM. .
TpaHUIEI pa3zaena das; Bnanerot oOummM mpueMoM penieHus
TeruioBoi 3¢ dekT; n3meHenne 3amaq
CTENEHEN OKUCIIEHUS AaTOMOB; KomMmyHukaTuBHbIe:
HCTIOJIB30BaHUE KaTaIH3aTopa; JloroBapHuBarOTCs O COBMECTHOM
HaTpaBJICHUE TIPOTEKAHIS). JIESITETTFHOCTH TOJT PYKOBOJICTBOM
YaUTeINs
61. | CkopocTh CKOpOCTb XUMHUYECKUX PEAKIINH Hayuamca: o6o0mars PeryasTuBHbIe: NmeroT nenoctHoE
XUMHYECKUX PeaKLHil (akTOpHI, BIUSIOIINEC HA HEE HH(POPMALIUIO TI0 TEME B BHJC PaénuqamT croco0 u pe3yapTaT MHUPOBO33pPEHUE,
CXEM, BBITIOJHAThH TECTOBYIO JIEHCTBUS COOTBETCTBYIOIIIEE
paboty Ilo3HnaBaTenbHbIE: COBPEMEHHOMY
BrageroT o0muM npueMoMm peltieHusi | YpOBHIO Pa3BUTHS
3amaq HayKH
KoMmyHukaTuBHbIe:
KoHTponmpyroT nelicTBus mapTHepa
62. Kﬂaccnq)HKaHHg [IpocThle U cnoXHBIE BEIIECTBA. Hayuamca: o6o0mars IIposBsitoT
HEOPraHUYECKHX MeTarsl 1 HeMETaJlTbl , COCTaB, HHPOPMALIHIO TI0 TEME B BHIE JIOOPOKENaTEILHOCTh
KIaccu(UKaIus CXEM, BBITIOTHSATH TECTOBYIO ,OT3BIBUUBOCTH, KaK
BCIICCTB paboty TTOHUMaHHE TYBCTB
JIpYrUX JIOAeH n
63. CBoiicTBa OO01muye XUMHYECKUE CBOMCTBA Hayuamcsa: o6o0mars PerynsituBHble: COTEpEKUBAHUE UM
HEOPraHMYECKHX OKCHJIOB W THIPOKCHIOB (OCHOBaHWH, | MH()OpPMAIIHIO IO TEME B BUJIE Pafnﬂqa}oT croco0 ¥ pe3yibTaT
KHCJIOT, aM(OTEPHBIX THAPOKCHIIOB), | CXEM, BHIIIOIHATH TECTOBYIO nefcTBUs
BCIIICCTB
couu B cBete TO/I pabory I[Ho3naBatenbHbIe:
Brnanerot o0 mpueMoM penieHus
3amad
KoMMmyHUKaTUBHBIE!
KoHTponupyroT neicTBus naptHepa
064. | ' eHeTnueckue I'eneTnueckue psapl MeTAILIA, Hayuamcsa: o600marpb PeryasituBHbIe:
PSUIBI MeTaILIa, HEMETaJlJla | MEPEXOTHOTO MeTajlia nH(GOPMAIIMIO TT0 TeME B BUJIE Pafmzma}oT Croco0 u pe3yabTaT
CXEM, BBITIOJHATH TECTOBYIO JEHCTBUS
HEeMCETaJlia u
paboty Ilo3HaBaTebHbBIE:
OepexXoaHOro Merauia BliageroT o0IUM IPHEMOM PEleHHUs
3a1a4
KomMmyHuKaTHBHBIC!
KoHTponupyroT nedcTBust naptHepa
65. | Tpenunr- TpeHuHr-TecTHpOBaHUE 110 PeryasTuBHbIe: Bripaxarot
BapuaHnTam [ 1A nponuibIX JieT u PasmigaroT crioco0 u pe3ynbTar aJIeKBaTHOE

TCCTUPOBAHUC 110




Bapuantam ['TA
MPOLLIBIX JET U

J€MOBEPCUH

IEUCTBUS
ITo3naBaTenbLHBIE:

MMOHUMAaHUEC NPUINH
ycnexa 1 HEYyCIICXa

eMOBEDCHI Brnaneror oOmmM npuemMoM penieHust | yueOHou
A p 3amadq JEATeIBHOCTH
KommHuMyKkaTuBHBIE!
KoHTponupyroT neicTBus napTHepa
60. KontpoabHas TecTupoBaHue 1Mo BapuaHTaM Hayuamcsa: npuMeHsTh PerynsiTuBHBIE: OCYLIECTBIISIOT
pa6ora Ned I'MA nemoBepcuu [I0JIy4YEHHBIE 3HAHUA U MOIIArOBBI U UTOTOBBIK KOHTPOJIb
chOpMUPOBAHHBIC YMCHHUS IS 0 pe3yIbTaTy
Pemenne T'NA
CHICHHC penieHust yueOHbIX 3a1a4 ITo3naBarenbHbIe:
CTpOSIT peyeBOe BBICKA3bIBAHUE B
YCTHO¥ U MHChMEHHOH (opme
KoMMyHuUKaTHBHBIE:
DopMyIUPYIOT COOCTBEHHOE MHCHHUE
U TIO3UITHIO
67 | AHaM3 KOHTPOJIBHOM
- pabotsl. Torosoe
68 | moBTOpCHME




