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Pabouasi nporpamma

0 XHMHH
s 9 Kiaacca OCHOBHOIO 001ero oopa3oBaHus
Ha 2023 — 2024 yueOHbIl roa
¢ MCIOJIb30BaHKeM 000py10BaHus LeHTpa « Todka pocTa»

CocraButens: Cadaposa 3.H.
VYUTENb XUMUH




PABOYAS ITPOTPAMMA 11O XUMHUH 9 KJI. ITO PI'OC ( k yueonuky O.C. I'abpuensina)
IHosicHuTeAbLHAS 3aNMCKa

Pabouas nporpamma s 9 kitacca 00111e00pa30BaTENbHBIX YUPEXKIECHUN
(6a30BBIN YPOBEHB ).
Pabouass mporpamma cocTaBieHa B COOTBETCTBUU C TpeOoBaHUAMH DeAepalibHOTO TOCYJApCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJlapTa OCHOBHOI'O 00IIEro 0Opa3oBaHusl BTOPOro MOKOJIeHUs, [[puMepHOl mporpaMMbl OCHOBHOTO OOIIETO 00pa30BaHuUs 110
XUMUU U aBTOpckoi IIporpaMmbl Kypca XUMHUM I 9 KiaccoB o0IIeo0pa3oBaTeNbHBIX YUpexaeHui(0a30oBbiil ypoBeHs) O.C.
["abpuensna (2015roaa). Hactosimas nporpaMma yuyuThIBaeT pekoMeHaanuu [IpuMepHoil mporpaMmbl 110 XUMUU JIJIs1 OCHOBHOM
IIKOJIBL..

ConepxaHue MporpaMMbl HAaNpaBlI€HO HA OCBOEHUE 3HAHWW W Ha OBJIAJIEHUE YMEHHSIMU Ha 0a30BOM YpOBHE, YTO
cooTBeTcTBYyeT (Opa3zoBarenbHOM mporpamMme ImKojabl. OHa BKJIIOYAeT BCE TEMbI, MPEAyCMOTpPEHHbIE (eaepatbHbIM
rocyJAapCTBEHHbIM OOpa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO OOIIEro 0oOpa3oBaHUs MO XMMHUU M aBTOPCKOW MpOrpaMmoin
y4eOHOro Kypca.

IIporpamma Kypca «XuUMHUW» IOCTPOCHA HA OCHOBE CHUPAJIBbHOW MOJENM, MPEAyCMATPUBAIOLIEH IOCTENIEHHOE pPAa3BUTHE U

yIIIyOJIeHUE TeOPETUUECKUX MPECTABICHUHN MPU JIMHEHHOM 03HAKOMJICHUH C AMITUPUUYECKUM MaTepruajiom

B npeaAMEeTax €CTCCTBCHHO-MATEMATHYCCKOI'O IIUKJIa BEAYINYIO POJIb UTPACT MMO3HABATCIbHAA ACATCIbHOCTh U COOTBCTCTBYIOIIHUC

eil mo3HaBaTeIbHbIC yUeOHbIE N1eUCTBUS. B CBA3M C 3TUM OCHOBHBIMM LeJSIMU 00y4eHHMs XUMUU B OCHOBHOM LIKOJIE SIBIISIOTCS:



1) dopMupoBanue y 00y4aromuxcsi yMEHUs BUACTh U MOHUMATh IIEHHOCTh 00pa30BaHMsI, 3HAYUMOCTh XUMUYECKOTO 3HAHUS JIJIS
KQKJIOTO YeJIOBEKa HE3aBHUCUMO OT €ro MpOodeCCHOHAIBHON ACSITCIIBHOCTH, YMEHUS pa3nnyaTh (aKkThl U OIEHKH, CPAaBHUBATH
OLICHOYHBIE BBIBOJIbI, BUJETh UX CBA3b C KPUTEPUSIMHU OLICHOK U CBSI3b KPUTEPHUEB C OIPEICICHHOW CHUCTEMOM IIEHHOCTEH,
(bopMyIUPOBaTh.H.000CHOBBIBATH.COOCTBEHHYTO.TTO3UIIHIO;

2) (hopMupoBaHue y 00yUarOIIUXCs [EJIOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHUHU B CO3IaHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KAapTUHBI MHUPA; YMEHUS OOBICHATH OOBEKTHI U IMPOILECCHl OKPYKAIOMICH EeWCTBUTEIBHOCTH — TPUPOIHOM,
COIMAJILHOM, KYJbTYPHOM, TEXHUYECKOU Cpepbl, UCIIOJB3YS TUTSt 3TOTO XUMUYECKUE 3HAHUS;
3) mpuoOpeTeHue OOyYarOIIUMUCS ONBITa PA3HOOOPA3HOU JEATEIHLHOCTH, MO3HAHMS M CaMOIIO3HAHMS; KIIOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMITETEHTHOCTEH ), MMEIONINX YHUBEPCATHHOE 3HAUCHHUE JJIsI PA3JIMUHBIX BUJOB JIEATEILHOCTH: PEIICHUS MPOoOIieM,
MPUHATHUS PEIICHUM, MOWCKa, aHalu3a M o0paboTKU HH(OpMaIlMd, KOMMYHUKATHUBHBIX HAaBBIKOB, HABBIKOB HW3MEPEHUHN,
COTPYIHHMYECTBA, 0€30MaCHOTO OOPAIICHHS C BEIIECTBAMU B MTOBCEAHEBHOM JKU3HU.

3agauyamu u3ydeHusi y4eOHOro npeaMmera « Xumms» B 9 kiacce sBISIOTCS:

yueOHbIe: (OpMUPOBAHUE CUCTEMbI XUMHUECKHUX 3HAHUN KaK KOMIIOHEHTAa €CTeCTBEHHOHAYYHOUN KapTUHBI MUPA;
Pa3BUBAKOIIME: PA3BUTUE JIMYHOCTH OOYYAIONMIMXCS, WX WHTEIUIEKTyalbHOE ¥ HPABCTBEHHOE COBEPIICHCTBOBAHMUE,
(dhopMUpOBaHHE Yy HUX TYMAHUCTHUYECKUX OTHOIIEHWW M SKOJIOTMYECKU I€JeCOO0pPa3HOro IMOBEACHUS B OBITY U B TPYAOBOMU
NEATEIIbHOCTH;

BOCHIMTAaTE/bHbIE: GOPMUPOBAHNE YMEHUN 0€30MaCHOT0 OOpaIlleHHs ¢ BEIeCTBaMH, UCIO0JIb3yEeMbIMU B MIOBCEAHEBHON KU3HH;
BBIPA0OTKA MOHUMAaHUS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTUU XUMHH, a Takke (OPMUPOBAHUE OTHOILIECHUSI K XUMHHM KaK K

BO3MOXKHOM 00s1acTu OyAymiei npakTH4ecKou qesiTeIbHOCTH.



OO01ias XapaKTepUCTHKA Y4eOHOro npeamera «XuMus»
B cootBercTBHN ¢ DenepanbHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOI'O OOIIEro 0Opa3oBaHMsl ydalluecs
JOJHKHBI OBJIAZICTh TaKHUMH TO3HABATEIbHBIMU yUE€OHBIMU JEHCTBUSMHU, KaK yMEHHE (POpPMYIUPOBATH MPOOJIEMYy M TUIIOTE3Y,
CTaBUTh LEIHU U 3a/1a4U, CTPOUTH IIJIAHBI JOCTHKEHUS LEJIEH U PEIECHNs OCTABIEHHBIX 3a1a4, IPOBOJINUTH SKCIIEPUMEHT U Ha €r0
OCHOBE JIeJIaTh BBIBOJBI U YMO3AKIIIOUECHUS, IIPEACTABIATh UX U OTCTauBATh
CBOIO TOYKY 3peHusa. Kpome 3TOro, ywammecs HOJDKHBI OBJIAJIETh IPUEMAMHU, CBA3aHHBIMH C OIPEICICHUEM IOHATHIM:
OrpaHUYMBaTh WX, ONMCHIBATH, XapaKTEpU30BaThb M CpaBHUBATh. CJEN0BATENIBHO, IPU U3YYEHUH XUMHUU B OCHOBHOM IIKOJE
yyalmecs: JIOJDKHBl OBJIAJETh YYEOHBIMU JEUCTBUSAMM, MO3BOJIAIOIIMMU UM JOCTHUYb JIMYHOCTHBIX, MPEIAMETHBIX U
MeTaIpeAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.
[Ipennaraemass mporpamma IO XUMHUHU pacKpblBaeT BKJaJ ydyeOHOro mIpeaMeTa B JOCTHIKEHHE Leled OCHOBHOTO O0OILero
00pa3oBaHUs U ONPeNENsAeT BaKHENIINE COJEPKATENbHbIE JIMHUU MTPEAMETa:
* BelleCTBO — 3HAHMS O COCTABE M CTPOEHUM BELIECTB, UX BAXHEUIIUX (PU3HMUECKUX U XUMUYECKUX CBOMCTBAaX, OMOJIOrMYECKOM
JICCTBUH,

XHMHUYeCKasl peakuuss — 3HaHUS 00 YCJIOBHMSX, B KOTOPBIX NPOSBIAIOTCS XHWMHUYECKHE CBOMCTBAa BELIECTB, CIOCO0AX
YIPaBICHUS. XUMUYECKUMU.ITPOLIECCAMHY;

NpUMeHEeHUe BelIeCTB — 3HAHWS U ONBIT NPAKTUYECKON [EATEeNIbHOCTH C BeIleCTBaMH, KOTOpbIe HamOoJee YacTo
YHOTPEOISIIOTCA B MOBCEIHEBHOM >KM3HU, IIMPOKO HCIOJIB3YIOTCS B MPOMBIIIJIEHHOCTH, CEJILCKOM XO3SIMCTBE, HAa TPAaHCIIOPTE;

SI3bIK XMMHHM — CHCTEMa Ba)XKHCHIIMX IIOHITUH XUMHUH U TCPMHUHOB, B KOTOPBLIX OHH OIIMCBIBAIOTCA, HOMCHKIIATYpa



HCOPTraHNYCCKHUX BCHICCTB, T. €. UX HA3BAHHA (B TOM 4YHCJIC U TpI/IBI/IaJ'IBHBIe), XUMHNYCCKHUC (1)0pMYJ'II>I U YPaBHCHHUS, 4 TAKIKC

IpaBuJia IepeBoa MHPOPMAIMK C ECTECTBEHHOTO S3bIKa HA SI3bIK XUMUU U 00PATHO.

MecTo y4eOHOro npeamera B yueOHOM IJIaHe

Oco0eHHOCTBIO CcoJiepKaHUS Kypca « XUMUsD» SIBISIOTCS TO, YTO B 0a3MCHOM y4eOHOM (00pa3oBaTeIbHOM) IJIaHE ATOT MPEAMET
MOSIBIISIETCS TIOCTIEHUM B Py U3YUYCHHsS] €CTECTBEHHOHAYYHBIX NUCUUILIMH. [laHHAs HEO0OXOAMMOCTh OCBOECHUS OOBICHSIETCS
TE€M, UTO IIKOJBHUKHU JOJDKHBI 00J1a/laTh HE TOJBKO OMNpPEIEICHHBIM 3allacoOM MPEIBAPUTEIIBHBIX €CTECTBEHHOHAYYHBIX 3HAHUM,
HO U JOCTaTOYHO XOPOIIO Pa3BUTHIM aOCTPAKTHBIM MBIIUICHUEM. YUallMMUCA YK€ HAKOIUICHBI 3HAHMS 10 CMEXHBIM
JTUCIUIUIMHAM [MKJIa: OWOJOTUH, (PU3MKH, MaTeMaThku, reorpaduu, chHOpPMHUPOBAIUCH YMEHHUS AaHAIU3UPOBATH, BECTU
HaOJI0/ICHUS, CPAaBHUBATh 00bEKTHI HAOIIOCHHS.

B cooTBercTBUM ¢ y4eOHBIM IJITAaHOM Ha U3YYCHHE XMMHHM B 9 Kjacce OoTBoauTCA 2 4aca B Hemento, 70 4acoB B roj, Ipu
HOPMATUBHOM MPOJOJKUTENIHHOCTH ydeOHOro roja 35 yueOHbIX HeAelnb. B COOTBETCTBHM CO CJIOXKUBIICHCS MPaKTUKON
OpraHu3alliid OCHOBHOTIO 0O0IIero o00pa3oBaHUsi B 0O0pa30BaTENbHBIX YUPEKIACHUAX OOIIEro o0Opa3oBaHMs peajbHas
MPOJIOJDKATEFHOCTh YyUeOHOTO T0/la MEHBIIE HOPMATHUBHOM W cocTaBisieT 34 yueOHble Heienud. Takum o0pa3om, Bpewms,
BbIIeTIsieMOe pabounMu yueOHBIMU TUTAHAMH Ha U3ydeHHe XUMUHU B 9 Ki1acce Ha MpaKTHUKe paBHO 68 dacawm.

C yd4eToM HEM30SKHBIX TOTEPh YYEOHOTO BPEMEHH, BBI3BIBAEMBIX PA3IMYHBIMA OOBEKTUBHBIMH TPUYMHAMH, a TaKKe
HEOOXOJIMMOCTH BBIJICTICHUSI JIOMOJTHUTEILHOTO BPEMEHHM Ha HU3YYEHHUE OT/ACJIBHBIX BOMPOCOB Kypca XUMHUU MPOrpamMMoOin
MPETYCMOTPEH OOJIBIIION 00BEM PE3EPBHOTO BPEMEHH -6 4acoB.

IIporpamMmmoit npeayCMOTPEHO MPOBEAECHHUE:



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 onopHbix cxeM, KT, npoekTHast 1esiTebHOCTb.

Hcnone3yrores cienyromue Gopmbl 00yueHusi: ydeOHbIE 3aHATHS, SKCKYPCUH, HAOJIOJEHUS, ONBITHI, SKCIIEPUMEHTHI, paboTa
C y4yeOHOU M TONOJHUTEIBHON JIMTEPaTypOil, aHaIN3, MOHUTOPUHT, UCCIIEI0OBAaTENbCKas paboTa, mnpe3eHTanus. OnpeaeaeHHoe
MECTO B OBJAJICHUU JAaHHBIM KYypCOM OTBOJHUTCSI CaMOCTOSITENIbHOM paloTe: MOArOTOBKAa TBOPUECKHX paboOT, COOOIIEHUH,

pedeparos.

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

-KOHTPOJIbHBIX;

- CaMOCTOSITENIbHBIX padoT;

- IPAKTHYCCKHX,



- TBOPUYECKUX padoT.

VYyanuecs npoxoaiaT UTOroByro arTecTanuio — B Buae [ MA.

OOyuenne Benércs no yueOHuky O.C.I'abpuensn «Xumus 9 kiacc», KOTOPBIM COCTABIISET €IMHYIO JIMHUIO Y4E€OHHKOB,
COOTBETCTBYET (pellepaJbHOMY T'OCYIapCTBEHHOTO OOpa30BaTEIbHOTO CTaHJApTa BTOPOTO IMOKOJEHHS 0a30BOrO YPOBHS U

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

Pe3ysnbTaTam ocBOCHUSI Kypca XUMHH

HpI/I N3Y4YCHUHU XHUMHUHU B OCHOBHOHM IIIKOJIE 00eCIIeYrnBacTCs AOCTHIKCHHUC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX M IIPCIMCTHBIX

pe3yJIbTaTOB.

JIMYHOCTHBIE:
® B IICHHOCTHO-OPUEHTAITMOHHON c(hepe — YyBCTBO rOPJIOCTH 332 POCCUNCKYI0 XUMHUYECKYIO HAYKYy, TYMaHH3M, OTHOIIICHUE
K TPpyAy, LEJIeyCTPEMIIEHHOCTb;
e (popmupoBaHUE IIEHHOCTH 30POBOI0 U 0€30MacCHOTO 00pa3a KU3HU; YCBOCHUE MPABUI UHAUBUIYATBLHOTO U
KOJIJIEKTUBHOTO 0€301MacHOTO MOBE/ICHUS B UYPE3BbIUYAMHBIX CUTYAIUSAX, YTPOXKAIOIIUX KU3HU U 3J]0POBBIO JIOJICH;
® B TPYIIOBOH chepe — TOTOBHOCTH K OCO3HAHHOMY BHIOOPY JaibHEHIIIeH 00pa30oBaTEIbHOM TPACKTOPHH;
® B [I03HABATEIHHON (KOTHUTUBHOM, MHTEIJICKTyaJIbHON) c(hepe — yMEHHUE YIPaBIsATh CBOSH MO3HABATEILHOMN

ACATCIBHOCTBIO.



e (opmMupoBaHHE OCHOB HKOJIOTHYECKOMN KYJIbTYpPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO HKOJIOTHYECKOTO
MBIIJICHHS], PA3BUTHUE OIBITA SKOJIOTHUYECKA OPUEHTUPOBAHHOM PeIIEKCUBHO-OIIEHOYHON U MPAKTUYECKON e TeIIbHOCTH

B JKU3HCHHBIX CUTYAIIHAX,

MeranpeamerHble:

® YMEHUE CAMOCTOATEIILHO ONPEAEIISTh eI CBOEr0 00yUYeHUs1, CTaBUTh U (POPMYJIMPOBATh AJid ceOs HOBBIE 3a]]a4M B yué0e u
ITI03HABATEIILHOW IEATEIIBHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH MMO3HABATEIBHON IEATENBHOCTH;

® YMEHUE CaMOCTOSITENIbHO IUIAHUPOBATh MYTH AOCTHXKEHHUA II€JIei, B TOM YHUCJE albTePHATUBHBIE, OCO3HAHHO BHIOMPATH
HaunOoJee 3¢ (PeKTUBHBIE CIOCOOBI pEIIeHUs Y4eOHBIX U TO3HABATEIbHBIX 33/1a4;

® YMEHHE COOTHOCHUTH CBOM JEHCTBHUS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIISITh KOHTPOJIb CBOEU JIESATEIBHOCTH B
npoliecce AOCTHKEHUS Pe3yJibTara, ONpeAessiTh CIIOCOObI NEHCTBUM B paMKaxX MPENJIOKEHHBIX YCIOBHM W TpeOOBaHUH,
KOPPEKTUPOBATh CBOM JACHUCTBUS B COOTBETCTBUM C U3MEHSIONICHCA CUTyalluEe;

® YMEHHUE OLICHUBATh MPABUILHOCTD BBIITOJIHEHHS YUEOHOU 3a/1auu, COOCTBEHHbIE BO3MOYKHOCTH €€ pelIeHUS;

® BJIaJICHUE OCHOBAMHU CAMOKOHTPOJIS, CAMOOLICHKH, MPUHATHS PEIIEHUN U OCYLIECTBICHUSI OCO3HAHHOTO BbIOOpa B y4eOHOMN
Y TTIO3HABATEJIbHOW JIEATEIbHOCTH;

® YMEHHUE OMNpPENENsITh MOHSITHS, CO3/1aBaThb OOOOILEHHUS, YCTaHABIMBATH AHAJIOTUHU, KIACCU(DUIIMPOBATH, CAMOCTOSTEIBHO
BBHIOMPATh OCHOBAHMSI W KPUTEPUU I KiIacCU(PUKAIMK, YCTAaHABIWBATH MPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH
JIOTUYECKOE PACCYKACHUE, YMO3AKIIOUEHUE (MHIYKTUBHOE, AENYKTUBHOE U 110 aHAJIOTMH) U JENaTh BHIBOJBI,

® YMCHUC CO31aBaTb, INPUMCHATL U HpeO6paBOBBIBaTB 3HAaKM M CHMBOJIbI, MOJCIIM MW CXCMbl JIA PCHICHHA y‘l€6HBIX u



NO3HABATEIbHBIX 33/1a4;
® YMEHUE OpPraHU30BbIBATh YY€OHOE COTPYIHUYECTBO U COBMECTHYIO AESATENBHOCTh C YUUTEIEM U CBEPCTHUKAMH; pabOTaTh
WHANBUAYAIbHO U B TPYIINE: HaXOIUTh OOIee pelIeHne U pa3pemiath KOH(IMKTH Ha OCHOBE COTJIACOBAHHUS MO3UIUN U
yuéTa uHTEepecoB; (OPMYIUPOBATH, APIYMEHTUPOBATh U OTCTAUBATh CBOE MHEHHE;
® yMEHHE OCO3HAHHO HCIIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUM C 3aa4€ii KOMMYHHMKALIMU JJIsI BBIPAXKEHUS CBOUX
YyBCTB, MBICJIEH 1 MOTPEOHOCTEH; TUIAHUPOBAHUS U PETYJISLUU CBOCH JAESTEIbHOCTH; BlIaJIeHUE YCTHON U MMCbMEHHOM

PEYBI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYBIO;

e (opMupoBaHME U pPa3BUTUE KOMIIETEHTHOCTHM B 0O0JIACTHM WCIOJIL30BaHUA HH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHUH;
e (opMupoBaHUE U PA3BUTUE IKOJOTHUUECKOTO MBIIUICHUS, YMEHUE IPUMEHATH €r0 B MO3HABATEILHOM, KOMMYHUKATUBHOM,

COLIMAJIBHOM MPAKTUKE U MPOPECCUOHATBHOW OPUEHTALIMH.

IIpeamerHsble:

1.B no3naBaTeibHOM cepe:

® J1aBaTh ONPEICICHUSI U3YYEHHBIX MOHITUN: «XUMUUYECKUU JIEMEHT), «aTOM», «UOH», «MOJICKYJa», «IPOCTHIE U CI0KHBIE
BEIIIECTBA», «BEIIECTBOY», «XUMHUUYECKas (OpMysa», «OTHOCUTEIbHAS aTOMHAas Macca», «OTHOCHTENIbHAs MOJICKYJIspHas
Macca», «BaJICHTHOCTBY», «CTEMEHb OKHUCIIEHUS», «KPUCTALINYECKAS PEIIETKA», «OKCHUIBI», «KUCIOTB», «OCHOBAaHUSY,
«conm», «aM(pOTEPHOCThY, «HUHAUKATOPY», «IEPUOJAMUYECKUNA 3aKOH», «IEePUOANYECKas Ta0IUIA», «U30TOIBDY,

XUMHUUYCCKAA CBA3b», «QJIICKTPOOTPULATCIBHOCTDLY», «XUMHUUCCKAA PCAKIUA», «KXUMHUYCCKOC YPABHCHHUC), KI'CHCTUYCCKAs



CBA3b», KOKHCJICHUC), KBOCCTAHOBJICHUC) , «IJICKTPOIIMTHYCCKAA AUCCOLHUALIUA), KCKOPOCTb XUMHUYECKOM PCaAKIM),
® OIIUCATh ACMOHCTPAIIMOHHBIC 1 CAMOCTOATCIIBHO ITPOBCACHHBIC XUMHWYCCKUC SKCIICPUMCHTHI,

¢ OIIMCBhIBATH U PA3JIM4aTh U3YUCHHBIC KJIACChbl HCOPIraHUYCCKUX COGI[HH@HHIZ, IMPOCTHIC U CIIOKHBIC BCUICCTBA, XUMHUUYCCKUC

PCaKIH;

KJIaCCI/I(bI/II_[I/IpOBaTB HN3YUYCHHBIC OOBEKTHI U SBJICHHS,

® JCJIaTb BBIBOJAbI M YMO3AKJIIOYCHUA U3 Hﬁ6J’HOI[CHPII>i, HN3YUYCHHBIX XHMMHNYCCKHX SaKOHOMepHOCTeﬁ, IIPOTrHO3UPOBATH

CBOMCTBA HEM3YUYEHHBIX BEIIECTB M0 AHAJIOTUU CO CBOMCTBAMU U3YYEHHBIX;
® CTPYKTYpHUPOBATh U3YUEHHBIN MaTepual i XUMUYECKYI0 HHPOPMALIMIO, MOTYYEHHYIO U3 IPYTUX HCTOYHUKOB;

® MOJIEJIUPOBATH CTPOCHHE ATOMOB JIEMEHTOB 1-3 MEepruoI0B, CTPOCHUE MTPOCTHIX MOJIEKYJI,

2.BIIeHHOCTHO — OPMEHTAIIMOHHOM cepe:
® aHAJIM3UPOBATHL M OICHUBATH TOCIEICTBUSL MJII OKpY)KalolleW cpeabl OBITOBOM W MPOW3BOACTBEHHOM IEATENbHOCTU
YeJIOBEKa, CBA3AHHOU ¢ TIepepadOTKOM BEIIECTB;
3. B TpynoBoii cdepe:
® IPOBOJAUTH XUMUYECKUN IKCIIEPUMEHT;

4. B cepe 0e30MaCHOCTH KU3HEAEATEIbHOCTH:

¢ OKa3bIBATH IICPBYIO ITOMOIIbL IIPHU OTPABJICHUAX, OXKOI'aX W JPYTUX TpaBMaX, CBA3AHHBIX C BCHICCTBAMU U Ha60paTOpHBIM

000pyI0OBaHUEM.






TemaTuuyeckoe MJIAHMPOBAHHE Y4eOHOr0 MaTepuasa

Ne HasBanue riasel KomuuectBo | Ilpaktuueckue | KoHTpoJsibHBIC
TJIaBBI 4acoB paboTHI paboThI
BBenenune. O0mas 6 Nel
XapaKTepUCTHKA
XAMHAYECKHUX DJIEMEHTOB U
XUMHUYECKUX PEAKIUH.
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OcHoBHoOE coJep:kaHHe 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 IOJoXEeHUuI0 B llepmoauueckoint cucreMe xumuueckux siieMeHToB [[. M. Menpgeneea.
CBolicTBa OKCHIOB, KHCJIOT, OCHOBAaHHM M COJIEM B CBETE TEOPUU DIJIEKTPOJUTHUYECKOW JHUCCOIMALIMM W OKHUCIICHUSA-
BoccTaHOBICHUA. IloHATHE O TmepexoAHbIX »JJeMeHTaX. AMQOTEPHOCTh. ['@HETHMYECKUM psAJl TEPEXOJHOT0 JJICMEHTA.
[lepuonnueckuii 3akoH u Ilepuoamueckas cucrema xumudeckux sneMeHTOB JI. M. MenpeneeBa. Xumudeckas OpraHu3alus
KUBOW M HEKHMBOM NMPUPOABI. XUMUYECKUN COCTaB fpa, MAHTUU U 3€MHOW KOpbl. XMMHUYECKHAE DJIEMEHTHI B KIIETKAX KUBBIX
OpraHu3MoB. Makpo- u MHKpodieMeHThl. OO0O0O0IIeHNe CBEICHMH O XUMHYECKMX peakumsx. Kiaccubukanys XuMHUYECKUX
peakiuil 1Mo pa3IuYHbBIM MPU3HAKAM: «YHUCJIO U COCTaB PEArHPYyIOUIMX U OOPa3YIOIIUXCS BEIIECTB», «TEIMIOBOM 3(derTy,
«HANpaBJIEHUE», «U3MEHEHUE CTEeNeHEeH OKHUCJICHUSI DJEMEHTOB, OO0Opa3yIoIIUX pearupyroiye BemecTBa», «dazay,
«MCTOJIb30BAHUE KaTtanuzaTtopa». [IoHATHE 0 CKOPOCTH XMMHUYECKOU peakiuu. PaKkTophl, BIMUSIOMINE HA CKOPOCTh XUMUUYECKUX
peakiuii. Katanuzaropsl u katanu3. UTHruOUTOpbl. AHTHOKCUIAHTHI.

JleMoHCcTpanuu.

Paznuunsie hopmbl Tabnuiel JI. . MenneneeBa. Mogaenu aToMoB 3jeMeHTOB 1—3-To mepuoioB. MoJienb CTpOSHHUSI 36MHOTO
mapa (ImornepeyHbiit pa3zpes). 3aBUCUMOCTh CKOPOCTH XUMHUUYECKON PEaKIMi OT MPUPObl PEAarUPYIOIINX BEIIECTB. 3aBUCUMOCTh

CKOpPOCTH XMMHYECKOM pEAKIMU OT KOHIIEHTPAIIMU PEarupyroluX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHYECKOW pEaKIMU OT



IUIOMIAAN CONPUKOCHOBEHUS! PEAarupyIOlIUX BEHIECTB (CKUIMAIIUNA CJIOW»). 3aBUCUMOCTh CKOPOCTH XMMUYECKOM pPEaKIUu OT
TEMIIEPATYpPhI pearupyronX BerecTB. [ OMOTeHHBIN U TeTeporeHHbIN KaTanu3bl. DepMeHTaTUBHBIN KaTtanu3. IHrubuposanue.
JlabopaTopHbIe ONbITHI.

1. ITomydyenue ruapoKCHIA LIMHKA U MCCIEIOBAHHUE €ro CBOWCTB. 2.MopenupoBaHue noctpoeHus llepuonnueckoil cuctembl
xumMuueckux sneMentoB [[. . Mengeneesa. 3. 3amelenue »ene3oM Meau B pactBope cyibdara meau (I1). 4. 3aBucumoctsb
CKOPOCTH XMMHUYECKOU PEaKLUU OT IIPUPObI PEATUPYIOLINX BEIIECTB HA IPUMEPE B3aUMOIECUCTBUSA KUCIIOT C METAJIAMMU.

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

6. 3aBUCUMOCTb CKOPOCTH XMMHYECKOM peaklMM OT IUIOLIAJAW CONPHUKOCHOBEHMs pearupyrommx BemecTs. 7. MoaenupoBaHue
KHUIBIIETO CIOs». 8. 3aBUCUMOCTh CKOPOCTHM XMMHYECKOW PEAKIHMHM OT TEMIIEPATyphl pEearupyrolvux BEIIECTB HAa MPUMEPE
B3aumoseicTeusi okcuaa meau (II) ¢ pactBopom cepHO#l KHCIOTHI paznuyHON TemmepaTypsl. 9. Pa3iokenue mnepokcuaa
BOJIOpO/Jia C MoMoIIbl0 okcuaa Maprania (IV) u karanassl. 10. OOHapy»)eHHe KaTana3bl B HEKOTOPBIX MUIIEBBIX MpOoayKTax. 11.
NurubupoBanue B3aMMOACHUCTBUSI KUCIOT C METallaMU YPOTPOITUHOM.

IIpeameTHblIe pe3yabTaThl 00y4eHHUs

VYyammiics 10J1KeH ymems:

HCMOJIB30BaTh IIPU XapPaKTEPUCTUKE IPEBPAIICHUNA BELIECTB MOHATHS: «XHUMHUYECKas PEaKUUs», «PEaKUUH COCIUHEHHUS,
«PEAKIMHU PA3IOKEHUSN», «pPeakUud OOMEHa», «PEAKUUU 3aMEIICHUS», «PEAKIUU HEUTpaTu3alum», <«3IK30TEPMUUYECKUE

peaKuum», CKOHAOTCPMHUYCCKHUC pCaKmum», <<O6paTI/IMI:>IC pCaKmum», ((H606paTI/IMBIC pCaKmum», «OKHCIHUTCIBHO-



BOCCTAHOBHUTEJIBHBIC PEAKLUUN», «TOMOTCHHBIE PpEaKIUW», «TE€TEPOTrCHHBIE pPEaKIUW», «KATAIUTHYECKHE PEaKIun»,
«HEKATATUTUYECKHUE PEAKIIUN», «TETJIOBOM 3PPEKT XUMUUECKOIN peaklun», «CKOPOCTh XUMUYECKOU PEAKIUI, «KAaTalIu3aTopy;
XapaKTepU30BaTh XUMUYECKUE AJIEMEHThl 1—3-ro mepuoioB NO HUX NOJOKeHUIo B llepmonnyeckoil cucreMe XUMHUYECKHX
anemeHToB [[. 1. MenaeneeBa: XUMUYECKAN 3HAK, OPSAKOBBIA HOMEDP, IEPUO, IPYINa, NOATPYNIA, OTHOCUTENbHAS aTOMHAS
Macca, CTpOCHHE aToMa (3apsia sApa, YUCIO MPOTOHOB M HEUTPOHOB B fAJpe, OOLIEE YMCIO 3JIEKTPOHOB, pacCIpeaeiieHHe
AJIEKTPOHOB IO 3JIEKTPOHHBIM CJOSIM, MPOCTOE BELECTBO, (JOpMyJia, HA3BaHUE U TUII BBICIIETO OKCUAA U TMAPOKCHU/A, JIETYYEro
BOJIOPOJITHOTO COETMHEHMUS (/1711 HEMETAJIOB));

XapaKkTepu30BaTh OOIIME XWMHUYECKHE CBOICTBAa aM(OTEPHBIX OKCHUIOB M THUIPOKCHUIOB; MPHUBOAUTH IPHUMEPHl pEaKLUH,
MOJITBEPKIAOIIUX XUMHUECKHUE CBOMCTBA aM(POTEPHBIX OKCUIOB U THJIPOKCH]IOB;

JABATh XAPAKTEPUCTUKY XMUMHUYECKMX PEAKUUU 0 YUCIYy M COCTAaBY HMCXOIHBIX BELIECTB M NPOIYKTOB PEAKLIHH; TEITIOBOMY
3¢ ¢deKTy; HampaBICHUIO NPOTEKAHUS pEaKLMU; W3MEHEHUIO CTENEHEW OKHUCIICHHUS JJIEMEHTOB; arperaTHOMY COCTOSIHHIO
HCXOJHBIX BEIIECTB; YYACTUIO KaTaau3aTopa;

OOBSACHSATH U MPUBOAUTH MPUMEPHI BIUSIHHUS HEKOTOPBIX (PaKTOPOB (MPUPOJIa pearupyrommx BEIeCTB, KOHIEHTPAIUs BELIECTB,
JaBJIeHUE, TeMIlepaTypa, KaTajau3aTop, MOBEPXHOCTh CONPHUKOCHOBEHUS! pPEarupyroliMX BEIIECTB) HAa CKOPOCTb XMUMHUYECKHUX
pEaKLNiA;

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

SA3bIKa XUMUH,



IPOBOJIUTH OIIBITHI, TOATBEPKAAIOIINE XUMUYECKUE CBOMCTBA aM(POTEPHBIX OKCUAOB M TMAPOKCUAOB; 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakiuu OT pPa3IUyHbIX (PakTOpoB (MpUpOJa pearupyromux BeELIeCTB, KOHIICHTpAIUs BEIIECTB, IaBJICHUE,

TeMIlepaTypa, KaTajau3aTop, IOBEPXHOCTh COMPUKOCHOBEHUS PEarupyrominx BEIECTB).

MeTanpeameTHble pe3yJibTaThl 00y4eHUs!

Y4aamuiicst 10J17KeH ymMemb:

ONpEeNeNsITh LEeAb y4eOHOW AESITENIbHOCTU C IMOMOINBID YYHUTENS U CAMOCTOSITEIBHO, MCKATh CPEACTBA €€ OCYLIECTBIICHUS,
paboTas Mo IUIaHy, CBEPATh CBOU JIEHCTBUS C LIEJBIO U MPU HEOOXOJUMMOCTHU MCIPABIATH OLIMOKU C MOMOIIBIO YUUTENS U
CaMOCTOSITEIIBHO;

COCTABJIATh AHHOTAIUIO TEKCTA;

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

ONpeaensaTh BUAbI KiIacCU(PUKALUU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYULIECTBJIATH NPSIMOE IEAYKTUBHOE JOKA3aTEIbCTBO.

Tema 1. Merasuibl (14 4)

[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 BOCCTAHOBUTEJIECH, a TaKKE B CBET€ HX IIOJOXKCHUS B



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

O0mas XapakTepuCcTUKA MIEJ0YHBIX MeTa/LI0B. Metamel B npupojie. O0ume crnocoOsbl ux noiydeHus. CTpoeHre aTOMOB.
[I{esrouHBIE METAIIIBI — IMPOCTHIE BElleCTBA. BaxkHEHIMe COCIMHEHUS IIEJTOYHBIX METAIIOB — OKCHUJBI, TUIPOKCUIBI U COIHU
(xmopupl, KapOOHATHI, CYJb(ATHI, HATPATHI), UX CBOMCTBA U NPUMEHEHHE B HAPOAHOM X03sicTBe. KanuitHble ynoopeHus.
OO0mas xapakTepuCcTUKA 3JIEMEHTOB IJIaBHOM noarpynns! I1 rpynnsi.

Crpoenne artomoB. lllemoyHO3€MENBHBIE METAUIBI — IPOCTBIE BEHIECTBA. BaKHEWIIHME COENMHEHUS IIEIOYHO3EMEIIBHBIX
METaJJIOB — OKCHUJbI, TUIPOKCHUIBI U COJIU (XJIOPUIbI, KApOOHATHI, HUTPATHI, CyIb(aThl, pochaTel), UX CBOMCTBA U IPUMEHEHUE
B HapOJIHOM XO3SIICTBE.

AJIOMUHMH.

Crpoenue aToMa, pu3NUECKUE U XUMUYECKUE CBOMCTBA MpocToro BeuiecTBa. COeMHEHMs! allFOMUHUS — OKCHJI U TUIPOKCH, UX
ampoTepHbIi XapakTep. Baxueiine conu amoMunus. [[puMeHeHne amoMUHUS U €r0 COETMHEHUN.
Kene3o.

Ctpoenue atoMa, (PU3MUYECKHUE U XUMHUUECKUE CBOMCTBA IIPOCTOTO BElIECTBA. | eHETUUECKHE PSJIbI Fe” uFe®™.

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

JleMoHcTpa M.

OOpa3ipl METOYHBIX U IETOYHO3EMENbHBIX MeTamioB. O0pa3ibl cruiaBoB. B3anMozeiicTBue HaTpusi, TUTHUS U KaJIbLIMS C BOAOM.

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

xenesa (II) u (III).



JlabopaTopHbIe ONbITHI.

12. B3aumopneiicTBUE pacTBOPOB KHUCJIOT U coyie ¢ metamiamu. 13. O3HakomiieHwe c pyaamu xenesa. 14. OxpamuBanue
IJIAMEHHU COJISIMHA IIEJIOYHBIX MeTayuioB. 15. B3aumopeiictBue kanbuus ¢ Bomou. l6.Ilomydenue ruapokcuaa Kaiabuus U
HCCIIEIOBAHNE €TO CBOWCTB.

17. TlomyyeHue ruapoKcuaa alfOMUHAS U UCCIEIOBAHUE €ro CBOMCTB. 18. B3anmmomencTBue Kenne3a ¢ COMIHOW KHUCIOTOM. 19.
[Tonyuyenue runpoxcuaos xenesa (II) u (I11) u uzyuenue ux cBOMCTB.

IIpeaMeTHbIe pe3yabTaThbl 00y4eHUs

Y4aamuiicst 10J17KeH ymMemb:

WCIIOJB30BaTh IPU XAPAKTEPUCTUKE METAUIOB M MX COCIWHEHUN TNOHATUSA: «METAJUIbD), «PsJ AKTHBHOCTH METAJIJIOBY,
«ILIEJIOYHBIE METAJUIbDY, «IIEJIOYHO3EMEIbHBIE METAJUIbD»Y, HCIOJIB30BATh HX MPHU XaPAKTEPUCTHKE METAJUIOB; JaBaTh
XapaKTepUCTUKY XWMHYECKUX JJIEMEHTOB-METAIUIOB (IEJIOYHBIX METAJJIOB, MarHus, KajbLHs, allOMUHUS, XKe€JIe3a) M0 HX
nosnoxxenuto B Ilepuoauyeckoii cucteMe xumudeckux sneMeHToB [[. . MenaeneeBa (XUMUUECKUNA 3HAK, TTOPSIAKOBBIA HOMED,
MepuoJI, TPyIa, NOArPyIIa, OTHOCUTENIbHAs aTOMHAs Macca, CTPOEHUE aToMa (3apsij sSapa, YUCIO MPOTOHOB M HEHTPOHOB B
a1pe, o0l11ee YUCIIO IEKTPOHOB, paclpeeseHUE AIEKTPOHOB 10 AJIEKTPOHHBIM CJI0SIM), IPOCTOE BEIIECTBO, (OpMyJia, Ha3BaHHE
Y TUN BBICIIETO OKCUIA U TUAPOKCUIA);

Ha3bIBaTh COCAMHEHUS METAJNIOB M COCTABIIATH UX (OPMYJIbI IO HA3BaHUIO;

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

OOBSACHSATH 3aBUCUMOCTb CBOMCTB (WJIM MPEICKA3bIBaTh CBOMCTBA) XUMUYECKUX AJIEMEHTOB-METAIOB (paanyc, METAININYECKUE

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



OCHOBHBIE CBOWCTBA BBICHIMX OKCHJOB U THMJPOKCHJIOB, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT IIOJIOXKEHHS 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 YPaBHEHUs PEAKUUM, XapaKTEPU3YIOIIMX XUMUYECKHE CBOMCTBA METAUIOB M UX COEAMHEHHH, a
TaK)Ke JIEKTPOHHBIC YPABHEHUS IPOLIECCOB OKUCIEHUA-BOCCTAHOBIICHMS;

YPaBHEHUSL AJIEKTPOJIUTUUYECKON NHCCOLUMALMU; MOJEKYISpPHBIE, MOJHbIE U COKpAIICHHbIE HMOHHBIE YPAaBHEHHUS pEaKUHid ¢
Y4aCTHEM JJIEKTPOJIUTOB;

YCTaHABJIMBATh IPUYUHHO-CICACTBEHHBIE CBS3U MEXKIYy CTPOCHHEM aTOMa, XMMHUYECKOW CBS3bIO, THUIIOM KPHUCTAJUIMYECKOU
PELIETKH METANIOB U UX COEAUHEHUH, NX OOIMMHU (PU3NYECKUMH U XUMUYECKUMHU CBOMCTBAMU;

ONKCHIBATh XUMHYECKUE CBOMCTBA IEJIOYHBIX U IIETOYHO3EMENBbHBIX METAJJIOB, @ TAK)KE AJFOMUHUS U JKEJIE€3a U UX COCIUHEHUN
C TIOMOLIBIO €CTECTBEHHOTO (PYCCKOT0 WJIM POJIHOTO) SI3bIKA U A3bIKA XUMHH;

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

AKCIIEPUMEHTAJILHO HCCJENOBATh CBOMCTBA METAJIOB U HMX COCIUWHEHHUMH, peniarh SKCIEPUMEHTAJbHBIE 3a/ayd IO TeMe
«Metannby;

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

MPOBOJIUTh PACYEThl MO XUMHUYECKUM (OopMyslaM M YpaBHEHHUSIM pEaKIMi, MPOTEKAIoIUMX C YYacTHEM METauIoB M UX

COEIMHEHUM.



MeTanpeaMeTHble pe3yJbTaThl 00y4eHUs!

Ydaamuiicst 10J17KeH yMemb:

paboTaTh MO COCTABICHHOMY IUIaHy, UCIIONIb3Ysl HApSAIy C OCHOBHBIMHU U JIOMOJHUTENIBHBIE CPECTBA (CIPABOYHYIO JIUTEPATYDPY,
cnoxuble npudopsl, cpeactsa UKT); ¢ moMomipto yuutens orOupaTh Uil pelieHus y4eOHbIX 3aJad HeOOXOAMMbIE CIOBapH,
SHUMKIIONEANH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKHU;

COMOCTAaBIISATh U OTOMPATh WH(POPMALMIO, MOTYYEHHYIO U3 Pa3IMYHBIX MCTOYHHUKOB (CIIOBApH, SHIMKJIONEINH, CIIPABOUYHHKH,
AIIEKTPOHHBIC TUCKH, 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.

Tema 2. [IpakTukym 1. CBoiicTBa MeTALIOB M MX coeauHenuii (2 u)’

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

IIpeaMeTHbIe pe3yabTaThbl 00y4eHUs

Ydaamuiics 10JIKeH yMemb:



obOpaiarbcsi ¢ J1abopaTOPHBIM OOOpPYAOBAaHWEM M HarpeBaTeIbHBIMH NPHUOOPAMH B COOTBETCTBUM C IPABWJIAMHU TEXHUKH
0e30MacHOCTH;

HaOII01aTh 32 CBOMCTBAMHU METAJIJIOB U X COCMHEHUN U SABICHUSMHU, MPOUCXOISIIMMHU C HUMH,

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

JienaTh BBIBOJIBI IO pe3yJIbTaTaM IMPOBEAECHHOTO SKCIIEPUMEHTA.

MeTtanpeaMeTHbIe pe3yJbTATHI 00yUeHUs

VYyammiics 10/1KeH ymems:

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

Tema 3. Hemeranabl (25 4)

OO6miass  xapakTepuCTHKa HEMETAIoB: mnoJjioxkeHue B Ilepuoguueckoil cucreme xumuuyeckux adnmemeHtoB J[. U
MeHnneneeBa,0cOOCGHHOCTH CTPOCHHMS aTOMOB, JJIEKTpooTpuiiaredbHOCTh (D0) Kakmepa «HEeMeTaIMuyHOCTHY», psag 0.
Kpucrammueckoe CTpoeHME HEMETAUIOB — MPOCTBIX BemecTB. Asuiorponus. @duszndeckue CBOMCTBA HEMETAIIIOB.
OTHOCUTENILHOCTh MOHSITUN «METAJD» U «HEMETaJL».

Boaopoa.llonoxenue Bomopona B Ilepuoandeckoit cucreme xumuueckux snemeHToB [[. M. MenaeneeBa. CTpoeHue atoma u

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

1 HpI/I ABYXYAaCOBOM IUNIAHUPOBAHWUU ITPOBOAUTCSH TOJILKO ITPAKTUYCCKAA 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. MuHepasabHble BOABL. JUCTHIMpOBaHHAs BOJIa, €€ MOJIyYeHHE U PUMEHEHHE.

O01mas xapakTepuCTUKA rajJoreHos.

Crpoenue atoMoB. ITpocThie BeniecTBa 1 OCHOBHBIE COEIMHEHNS raJION€HOB, NX CBOMCTBA.

Kpatkue cBeaenus o xyope, Opome, prope u ioze. [IpumeHeHre raioreHoB 1 UX COeTMHEHU B HAPOAHOM X031 CTBE.

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 atoMa U MOJIEKYJIbI, CBOMCTBA MPOCTOTO BEIIECTBA. AMMHMAK, CTPOEHUE, CBOMCTBA, NOJIydyeHUEe U npuMeHenue. Conmn
aMMOHMSI, UX cBo¥cTBa U npuMeHeHue. Okcuast azota (I11) u (IV).

A30THasi KHCTIOTa, €€ CBOMCTBAa W MpUMEHEHHE. HUTpaThl W HUTPUTHI, MpobiieMa UX COACPIKAHUSA B CEIHCKOXO3SHCTBEHHOM
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, amioTponus, cBoilcTBa Moauduxanui, npumeHenue. Oxcuasl yriepoaa (II) u (IV), ux cBoiictBa u
npumeHeHue. KapOoHaThl: KalbLUT, COJIa, OTAIll, UX 3HAYEHHE B MPUPOJIE U KU3HU YEIIOBEKA.

Kpemnuii.

CrpoeHue aToma, KpHUCTAUIMYECKUN KpEeMHHUN, ero cBoiicTBa W mpuMeHenue. Okcupn kpemuus (IV), ero mnpupojHbie
pasHOBUAHOCTH. CHiMKaThl. 3HAYEHHWE COEOUHEHHM KPEMHHUA B JKMBOM M HEXHMBOM mnpupoze. [loHsaTme o cHiIMKaTHON
MIPOMBIIIEHHOCTH.

JleMoHcTpanum.

OO0pa3sIipl TaIOTEHOB — MPOCTHIX BElIECTB. B3anuMoeiicTBrE rajloreHoB ¢ HaTpueEM, ¢ allloMHUHUEM. BeiTecHeHne xiaopoM Opoma
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 COSAMHEHUM XJopa, cepbl, docdopa, yriaepona, kpemuwus. OOpasiibi
BAKHEUIIUX JIJIS1 HAPOJHOTO X03sHCTBa CyIb(})ATOB, HUTPATOB, KapOOHATOB, PochaToB. OOpa3Lkl cTEKIa, KEPAMUKHU, IIEMEHTA.
JlabopaTopHbIe ONbITHI.

20. Ilonyuenwe wu pacrno3HaBanue Bojaopoaa. 21. HcciemoBanue NOBEPXHOCTHOTO HATSKEHUS BoAbl. 22.PacTBopeHue
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 ¢ COCTABOM MUHEpabHOU Boabl. 27. KauecTBeHHas
peakuus Ha rajoreHu-uoHsl. 28. [lomydeHue U pacno3HaBaHue KUciaopona. 29. 'opeHne cepbl Ha BO3AYyXE U B KHCIOPOJE.

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



CgoiicTBa pa3daBiaeHHON a30THOM KUCIOTHI. 34. B3auMoielicTBre KOHIICHTPUPOBAHHOM a30THOM KHCJIOTHI C MeJbto. 35. ['openue
dbocdopa Ha Bo3ayxe U B kuciopose. 36. PacmoznaBanme ocdaros. 37. ['openue yrisa B kuciopoae. 38. [lonyyenue yroasHOM
KHUCIIOTHI U u3ydeHue ee cBoictB. 39. [lepexon kapOOHATOB B rUPOKapOOHATHI.

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

IIpeameTHbIe pe3yJbTATHI 00yYEeHUSA

Yyammiics 10JKeH ymemas:

HCIOJI30BaTh IPU XAPAKTEPUCTUKE METAJUIOB M HMX COCAUHECHUM IMOHATUA: «HEMETAJUIbD»Y, «TAJOTE€HbD), «aJUIOTPOITHBIE
BUJIOU3MEHEHHUS», «KECTKOCTh BOJIbI», «BPEMEHHAsI KECTKOCTh BOJbDY, IIOCTOSIHHASI KECTKOCTh BOJbD»Y, «OOIIasi K€CTKOCTh
BOJIBDY;

JaBaTh XapaKTEPUCTUKY XWMUYECKHX JJIEMEHTOB-HEMETAIOB (BOJOPOJA, TaJlOTEHOB, KHUCIOpOa, cephl, a3ora, (ocdopa,
yriiepoja, KpeMHHUs) Mo UX MojoxeHuto B [lepuoanueckoit cucreme xumudeckux siaeMentoB J[. . MenaeneeBa (XuMuyeckuit
3HaK, MOPSAJIKOBBIN HOMEp, MEepPUO, TPYIIa, MOArpyIna, OTHOCUTEIbHAs aTOMHAsi Macca, CTpOSGHUE aToma (3apsia sapa, YUCio
MIPOTOHOB W HEUTPOHOB B sjipe, OOIee YUCIIO SJEKTPOHOB, PACIPEACIICHUE DJIEKTPOHOB IO AJIEKTPOHHBIM CJIOSM), MPOCTOE
BEIIIECTBO, (popMyra, Ha3BaHWE M THUIl BBICHIETO OKCHJA W TUIAPOKcHAA, (OopMysia U XapakTep JIETy4ero BOJOPOIHOTO
COCJIMHEHUA );

Ha3bIBaTh COCUHEHUS HEMETAIIJIOB U COCTABJISATh UX (DOPMYIIBI 110 HA3BAHUIO;

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



OOBSICHATh 3aBUCHMOCTh CBOWMCTB (WJIM TMpeJCKa3blBaTh CBOMCTBA) XHUMHYECKUX DJIEMEHTOB-HEMETAUIOB (paauyc,
HEMETAJUTMYECKHE CBOWMCTBA DJIEMEHTOB, OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIC CBOWCTBA JJIEMEHTOB) M 00pa3yeMbIX HMH
coeMHEHUN (KHCJIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHJOB M THIPOKCHUJIOB, JETYUYHUX BOJOPOJHBIX COCTUHCHHM,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT TMojoxkeHus B Ilepuommyeckoid cucreme Xxumudeckux siementoB [, U.
Menneneena;

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

COCTAaBJISITh MOJICKYJISIPHBIC YPAaBHEHUS PEAKIUM, XapaKTEPU3YIOIINX XUMHUYECKHUE CBOMCTBA HEMETAIUIOB U MX COCAWHECHUH, a
TAKKE BJICKTPOHHBIE YPABHEHUS MPOLECCOB OKUCIICHUSI-BOCCTAHOBIICHUS;

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

YCTAHABJIUBATh MPUYUHHO-CIEJICTBEHHBIC CBSI3UM MEXKAY CTPOCHHEM aTOMa, XUMHUYECKOW CBS3bI0, THUIIOM KPUCTAIMYECKON
pEelIeTKN HEMETAIIJIOB M X COCIMHEHUH, X 00ITUMHU (PU3NUECKUMU U XUMHUYECKUMH CBONCTBAMU;

OTIMCBHIBATh XMMHUYECKHE CBOMCTBA BOJIOPOJIA, TaJOTCHOB, KUCIOPO/Ia, cephl, a3ota, docdopa, rpadura, aiMasa, KpEMHUS U UX
COEIMHEHUI C MOMOILBIO €CTECTBEHHOT'O (PYCCKOTO MJIM POJHOIO) S3bIKA U SI3bIKA XUMUH;

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

BBINIOJIHATH, HAOIIOaTh U OMHUCHIBATh XMMUYECKHUM AKCIIEPUMEHT 10 PAclo3HABAaHWIO MOHOB BOJOPOJA U aMMOHWUS, Cyib(dar-,

KapOoHat-, cuiaukar-, pocdar-, Xxaopua-, OpoMuI-, UOIUI-UOHOB;



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

OMKCHIBATH XUMUUYECKHUI SKCIIEPUMEHT C MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJTHOTO) SI3bIKA U SI3bIKA XUMUU;

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

MeTanpeameTHble pe3yJibTaThl 00yUYeHUs!

VYyammiics 10J1KeH ymems:

OpraHU30BbIBATh YUeOHOE B3aMMO/JICHCTBUE B IpyIie (pacnpeeisTh pOu, T0TOBAPUBATHCS IPYT C APYTOM U T. [1.);

MpEeABUACTH (POTHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHUIA;

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

B JIMAJIOTe C YYUTEJIEM YUYUTHCS BHIPAOATHIBATH KPUTEPHUHM OLIEHKH M OMPEICNSTh CTENEHb YCIENIHOCTH BBIMIOJHEHUS 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 OTHOCHUTHCSI K CBOEMY MHEHHUIO;

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

COCTaBJIATH pedepat mo onpeaesaeHHou Gpopme;

OCYHICCTBIIATHL KOCBCHHOC Pa3ACIIMTCIIbHOC JOKA3aTCIbLCTBO.



Tema 4. [IpakTukym 2. CBoiicTBa coequHenuii HeMeTaLI0B (3 u)'
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 «I[loarpynna yriepona». 5. [lonydyenne, coOupanue u pacrio3HaBaHUE ra3oB.

IIpeaMeTHble pe3yabTaThl 00y4eHHs

Yyammiics 10JKeH ymems.

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

HaOJII0AaTh 32 CBOMCTBAMU HEMETAJJIOB M UX COEIMHEHHUH U SABJICHUSIMU, IPOUCXOJAIIMMU C HUMU;

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

JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO 3KCIEPUMEHTA.

MertanpeaMeTHbie pe3yJbTaThl 00y4eHus:

Yyammiics 10JKeH ymems:

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

1 IIpu AByX4acoBOM IJIAHUPOBAHUH MPOBOAATCS TOJIBKO MpaKTHUYecKue padboTsl 1,2 u 5.



Tema 5. O00011eHrEe 3HAHMIA 110 XUMHUM 32 KYPC OCHOBHOM IK0JIbI. Iloaroroska

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

[lepuonnueckuii 3akoH U Ilepuomuueckas cucrema xuMudeckux 3yneMeHTOB J[. M. MengeneeBa. PU3UYECKUUA CMBICI
MOPSAKOBOIO HOMEpa dJIEMEHTa, HOMEpPOB MEPHOJIa M TPYINNbl. 3aKOHOMEPHOCTH HW3MEHEHUS CBONCTB JJIEMEHTOB M HUX
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
CcBOMCTB BemlecTB. Kiaccudukanus XUMHUUECKUX PEAKIUM 1O Pa3IMYHBIM IMPU3HAKAM (YHUCIIO M COCTAB PEArupyrolux |
00pa3yIoIIUXCs BEIIECTB; HATNINE

rpaHuilbl  pasnena $a3; TemioBod 3(PQGeKT; HU3MEHEHHE CTENEeHEW OKHCICHHUS aTOMOB; MWCIOJb30BaHUE KaTallu3aTopa,
HampayieHUe npoTekaHus). CKOpOCTh XUMHUYECKUX peakiui u (akTopsl, Biaustomue 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 (OCHOBAHUSA, KHUCIOTHI, aM(oTepHble TUIPOKCHIBI), coinu. Mx cocraB, kimaccupukanus u oO0Ime

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

JINYHOCTHBIE Pe3yJIbTATHI 00yUEeHHUs
Yyammmuiics Q10JKeH:
3HAMb U NHOHUMAMBb. OCHOBHBIC UCTOPUYECKUE COOBITHUS, CBSI3aHHBIC C PA3BUTHEM XMMHUHU U OOIIECTBA; JOCTHKEHUS B 00JIaCTU

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



XUMUU; OCHOBHBIEC NMPUHIMUIIBI U TIPaBUJIa OTHOIICHHS K MPHUPOJIE; OCHOBHI 3J0POBOTO 00pasa >KM3HU U 3]I0pOBbecOeperaronmx
TEXHOJIOTHUH;

IpaBUjla TOBEAEHUA B YPE3BBIYAHHBIX CHUTYalMsIX, CBSI3aHHBIX C BO3JCHCTBHEM pa3JIMYHBIX BEIIECTB; OCHOBHBIE MpaBa U
00s3aHHOCTH TpaXkIaHWHA (B TOM YHCJE YYaIlerocs), CBSA3aHHBIC C JIMYHOCTHBIM, MPO(PECCHOHAIBHBIM W IKU3HCHHBIM
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 JOCTHKEHUM XUMHHM B MHpPE; JIFOOOBb K MPUPOJIC; YBAKEHUE K OKPYXAIOIMUM (y4allUMCsl, YYUTEISIM, POJIUTEISAM U
Ip.) — yYMETh CIIylIaTh W CJBIIIATh MapTHEpa, MPU3HABATh MPaBO KaXJIOro Ha COOCTBEHHOE MHEHHE, MPUHUMATh PEIICHUS C
Y4€TOM MO3UIIUA BCEX YYACTHUKOB; YYBCTBO MPEKPACHOTO U ACTETUUECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEIIECTB U
WX MPEBPaIEHUH; CAaMOYBXXEHUE W SMOITMOHAIBHO-TIOJIOKUTEIHHOE OTHOIIIEHUE K ce0e;

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

0co3Haeamp: TOTOBHOCTH (WMJM HETOTOBHOCTh) K CAMOCTOSITEJIbHBIM IOCTYNKaM M JEWCTBUSIM, OTBETCTBEHHOCTh 3a HX
pe3yabTaThl; TOTOBHOCTh (WJIM HETOTOBHOCTH) OTKPBITO BbIpa)aTh U OTCTaMBaTh CBOIO MO3UIUI0 U KPUTUYHO OTHOCHUTHCS K
CBOUM TOCTYIIKaM;

npoA6IAMb: HKOJIOTMYECKOE CO3HaHUE; IT00pOKEeNaTeIbHOCTh, JOBEPUE W BHHUMATENbHOCTh K JIOASM, TOTOBHOCTh K
COTPYJHUYECTBY M APY>KO€, OKa3aHUIO MOMOIIM TE€M, KTO B HEW HYXKJaeTcs; 00OOIIEeHHbIN, YCTOMYUBBIA M M30UpaTeIbHBIN

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



HaCTOMYMBOCTh B JOCTHXKEHUM LEJEH, TOTOBHOCTh K MPEOJOJICHHUIO TPYAHOCTEH; yOekKJAEHHOCTh B BO3MOYKHOCTH IO3HAHMS
PUPOJIbI, HEOOXOIUMOCTH Pa3yMHOTO UCTIOJIb30BAaHUS JOCTHKEHUN HAYKH U TEXHOJIOTHM [T pa3BUTHA OOIIECTBA;

yMemb: YCTaHABIMBATH CBA3b MEXKIY LIEJIbIO U3YUEHUS] XUMUHU U TEM, Ul YErO OHAa OCYLIECTBIIAETCA (MOTUBAMU); BBIIIOJIHATD
KOPPHUTUPYIOIIYI0 CAMOOLIEHKY, 3aKJIIOYAIOIIyIOCs B KOHTPOJE 3a IPOLIECCOM H3YyYeHHUs XMMHMM U BHECEHHMHM HEOO0XOAMMBIX
KOPPEKTUBOB, COOTBETCTBYIOUIMX ATallaM M CIOco0aM M3Y4YeHUs Kypca XHMMHUHU; BBINOJHATH PETPOCHEKTHBHYIO CaMOOIIEHKY,
3aKJITH0YAIOLIYIOCS B OLICHKE IPOLECca U pe3yibTaTa U3y4YEHHs Kypca XMMHM OCHOBHOM IIKOJIbI, IOJIBEICHUH UTOTOB HA OCHOBE
COOTHECEHUS LIEJIEU U PE3YJIIbTATOB;

CTPOUTH KU3HEHHbIE U NPOPECCHOHAIbHbIE IUIAHBl C YYETOM KOHKPETHBIX COLMAIbHO-UCTOPUYECKUX, MOJIUTHUYECKUX U
HKOHOMUYECKHUX YCIIOBUM; OCO3HABATh COOCTBEHHBIE LIECHHOCTU U COOTBETCTBHE UX

MPUHUMAEMBIM B )KM3HU PEUICHUSM; BECTH JUAJOr HA OCHOBE PABHONPABHBIX OTHOIICHWWA M B3aUMHOIO YBa)KEHUS; BBIJIEISAThH
HPABCTBEHHBIN aCMEKT MOBEIEHUS U COOTHOCUTH MOCTYNKU (CBOM M JPYTUX JItOJIeH) U COOBITUS C NPUHATHIMH 3TUYECKUMU
HOpMaMH; B Ipejesiax CBOMX BO3MOXKHOCTEH MPOTUBOJEHCTBOBATH JIEUCTBUSIM U BIUSHUSAM, MPEACTABISIONIUM yIpo3y >KU3HHU,

3I0POBBIO U O€30MACHOCTU JTUYHOCTHU U OOIIIECTRA.



IloypouHoe IuIaHUPOBAHHUE

n/n

Tema u TN ypoka

Jlara

DJIeMeHTBI COJepPKAHUSA

3aJ1a4u

IIpeameTHbIE

Meranpeamernsie Y'Y /I

JIMYHOCTHBI
e YY]I

Beenenue. O01mas xapakTepucTUKa XUMHYECKHUX 3JIEMEHTOB U XUMHYeCKUX peakuuii. [lepnoanyeckuii 3aK0H ¥ NepruoanyecKas CucTeMa XUMUYeCKUX
j1eMeHTOB J[.M.Menaeneena. (104.)

1. XapakTepuCTUKAXUMUT Beonneiii nnctpykrax no OT u | Hayuamcsi: XapaKTepu30BaTh XAMHYECKHE PerynsiTuBHbI€: CTaBAT yueOHbIC DOpMHPYIOT
eCKOI0O SJeMEeHTa Ha Tb. 3JIEMEHTHI 1-3 —T0 Imeproa 1o UX MOJIOKEHUIO 3aJa4d Ha OCHOBE COOTHECEHHS TOrO, OTBETCTBEHHOE
OCHOBAHWH €10 XapakTepucTHKa XHMHMECKOTO | T]CX?D JI.1. Menzeneesa. YTO yKe U3BECTHO U YCBOEHO OTHOIIEHHE K

SJICMEHTA [0 TOJOKCHHA B THonyuam 603M04CHOCMb HAYYUMbCA: OMHACHIBATh | y4alUMCs, U TOrO, 4TO eIé YYEHUIO
HOJIOKEHMS B TICXD JI.U. Menneneena.
) M3ydCeHHBIE OOBEKTHI KAK CHCTEMBI, IPHMEHSIS HEU3BECTHO
Il . JleMoHCTpanuys: MOJEIu aTOMOB
CpUOaANICCKOUN JIOTUKY CUCTEMHOT'0 aHaJin3a ITo3HaBaTe/IbHBIE:CAMOCTOSTENBHO
3JIEMEHTOB 1-3 —T0 NepHoI0B
CUCTEME BBIACJIAIOT U (bOpMyJII/IpyIOT
1. I. Menzeneesa [IO3HABATEJILHYIO LIENIb
KoMmyHuKaTHBHBIE: QOPMYIHPYIOT
COOCTBEHHOE MHEHHUE U TMO3HIIHIO,
3aJ1a10T BOIPOCHI, CTOST IIOHSATHBIE JUISL
napTHepa MOHATUS

2. CBolicTBa OKCHJIOB, XuMmudeckue cBoicTBa OKCHIOB, | Hayuamcs: Ha3pIBaTh OOIIHE XUMUICCKUE PerynsiruBHBIE: CTaBAT y4eOHYIO IposBsror

KHUCJIOT. OCHOBAHMH U OCHOBaHHMH , KMCJIOT, COJIEH B CBOICTBA KHCJIOTHBIX, OCHOBHBIX OKCHJIOB, 3a7a4y, ONIPEACIIsIIOT yCTOI‘/'IqI/IBLIﬁ
3 19 o
o CBETE TEOpUH KHCJIOT, OCHOBaHUH U coneil ¢ nozunuu TOJ; MOCJIEIOBATEIEHOCTh IIPOMEKYTOYHBIX | y4eOHO —
COJIEH B CBETC TCOPUH 3IEKTPOIUTHIECKOM i i
. p HMPHUBOANUTH MPUMEPBI PEAKIUA, Lened ¢ y4eToM KOHKPETHOTO MO3HABATENIbHBI
SICKTPOIUTHICCKON ANUCCOTIMAIINK M OKUCIICHHA- MOJTBEPKIAIOIIIX XUMUYECKUE CBONCTBA: pe3yJnbTara, COCTAaBISIIOT IJIaH 1 it MHTEpEC K
Juccoruani u BOCTaHOBJICHUA OKCHJIOB, KUCIIOT, OCHOBAHHH, COJIEH; ONPEIENATh | alrOPUTM JA€HCTBUI HOBEIM
OKUCJICHUS - BELIECTBO — OKUCIIUTEIb U BEIIECTBO — Ilo3naBartenbHbIC: crioco6am
BOCCTAHORBJICHHS BoccraHoButens B OBP; CaMOCTOSTEJIBHO BBIIEISIOT peuieHus 3a1a4y
THonyuam 603MOHCHOCD HAYHUMBCA: (OpMYIHPYIOT IT03HABATEIBHYIO 11€1b,
MIPOTHO3MPOBATH CIIOCOOHOCTH BEIIECTBA HCTIONB3Y$ O0IINe IPUEMBI PEIICHHS
IIPOSABJISATH OKUCIIUTENBHBIE WIN 3a1a4
BOCCTAHOBUTEIIbHBIE CBOMCTBA C Y4ETOM KomMMmyHuKaTHBHBIC!
CTETIECHEH OKUCICHHS IEMEHTOB, BXOIAIIUX B Kontpons u onenka neiicteuit
€ro COCTaB napTHepa

3. AmdoTepHbIE OKCUIBI U IMonsTHe 0 MepexoaHBIX Hayuamcsa: xapakrepu3oBaTb XUMHUUECKUE PeryastuBHbIe: IposBnstoT

THIPOKCHIBI snemMeHTax. AMpOTEPHOCTE. CBOHCTBA aM(OTEPHBIX OKCUJIOB U THAPOKcHa0B; | [IpuHUMAIOT M COXpaHAIOT yueOHYIO JIo0poxernarTenb
l'eneruueckuii psn HCII0JIb30BAaTh IIPU XapaKTEPUCTHUKE BEILECTB 3aJauy, yYUTHIBAIOT BbIIECTICHHBIE HOCTb,0T3bIBUUB
HEPEXOAHOrO3JIEMEHTA. MOHATHE «aM(OTEPHOCTHY», IPOBOJUTH ONBITHI, YUUTENEM OPUEHTHUPBI ACHCTBUS B OCTb, KaKk
Jla6.onbit: 1.ITonyuenne MOATBEPKIAIOIINE XUMHUECKHE CBOMCTBA HOBOM y4eOHOM MaTepuase B HOHUMaHHE




THAPOKCHJIA [TMHKA U aM(OTEPHBIX OKCHUIOB U THAPOKCHJIOB; COTPYJHUYECTBE C YUUTEIIEM YyBCTB
HCCIIEIOBAaHKE €ro CBOWCTB Tlonyuam eozmoorcnocmo Hayuumoucs: oco3HaBarh | [lo3HaBaTeabHBbIE: NPYTUXITIOAEH U
3HaYCHUE TEOPETUUECCKUX 3HAHUN IS TaBAT U QOPMYJIUPYIOT NpodiIeM COIepeKUBaHUE
C 0
MIPaKTUYECKON AESITEIbHOCTH YEI0BEKA YpOKa, CaMOCTOSITENILHO CO3JAI0T UM
AJITOPUTM AEATEIbHOCTU IPU PELLICHUN
TIpoOIEeMBI
KoMmmyHukaTuBHbIe:
[IposIBNISAIOT aKTUBHOCTH BO
B3aUMOJEHCTBUM ISl pELICHUS
[I03HABATENbHBIX U
KOMMYHHUKAaTHBHBIX 3a/1a4(3aJal0T
BOIPOCHI, (POPMYJIUPYIOT CBOU
3aTpyHEHUs, IPEAJIAraoT IOMOILb B
COTPYTHUYECTBE)
4. HepI/IO TIUYECKUI Crpykrypa [ICXD JI.H. Hayuamcsa: onuceiBaTh U XapaKTepU30BaTh PeryasituBHbIC: Ornpenensior
3aKOH U MeHﬂeﬂeeBej. CtpoeHue aToMa. tabmanyo Gopmy [ICXD JI.U. Menneneesa; [InanupytoT cBOU AeHCTBUS B CBOIO JINYHYIO
®u3MYCCKHl CMBICIH TIOPSIIKOBOTO | jleaTh YMO3AKIIOUEHHUS O XaPAKTEPE H3MEHEHHST | COOTBETCTBUH C TIOCTABIEHHON TIO3HLIMIO,
Hepuonuyeckas HOMepa, HoMepa Iepuoja. i i
pa, pa nepuona, CBOMCTB XUMUYECKHUX AJIEMEHTOB C YBEJIMUEHUEM | 3aJayell U YCIOBUSMU €€ pealu3alil aJICKBaTHYIO
CI/ICI}‘IGI\I/\I/EIl HOMEpa rpyllT_}Té;gII\;[HIf/llecxoro 3apSTIOB ATOMHBIX SIED. naddepeHIIpo
JJIEMEHTa B . .
. . MenneneeBa B Menstencena, Hiprn, onyuam 03MONCHOCTIb HAYUUMbCS, TPUMEHSATH Ilo3naBaTenbHbIe: CTABSIT ; BaHHYIO
CBCTC y4CHHUA O H3MCHEHHS CBONCTE XuMiueckix | 3HAHHS O 3aKOHOMEPHOCTSX TIEPHO/INIECKOI 1 (boP%V[yHprIOT HCJIH 11 TIPODJICMB CaMOOLICHKY
CTpOCHHHU aTOMAa i CUCTEMBI XUMHYECKUX JIEMEHTOB IS YPpOKa; OCOSHAHHO M pOU3BOIILHO CBOHX yCIIEXOB
p 9JIEMEHTOB U UX COSTMHEHHN B P! o o
6 o CTpOSIT B yCTHOHM M MUCBMEHHOU (opme | B yuebe
MepHOIaX U TPYIIax, MNaBHBIX 00BsCHEHUS U NIPEABUICHNUS CBOICTB
noarpynmnax [ICXD 11.1. KOHKPETHBIX BEIIECTB ]
KoMMmyHUKaTUBHBIE!
Mengeneesa, JleMoncTpanus: B .
pazTHHBIe hOPMBI TAGITHII N1aJ(€HAE MOHONIOTHYECKOH 1
MEPUOIUUECKON CUCTEMBI. JIMAIIOTHHIECKOH popmamu petn
Jla6.onbIT: 2.MoaenupoBaHue
nocrpoenus Ilepuoandeckoit
cucteMmbl .M. MeHneneena
5 X XuMHyeckas opraHu3aius Hayuamcsa: xapakrepu30BaTh XUMUYECKUNA PeryasTuBHbIe: paboTaTh 110 IDIaHY, dopMupoBaHuE
. nMHn4YecKasa
OpraHM3aLs KHBOH 1 KUBOH U HEKUBOH IPHPOLIEL. COCTaB JKMBOH KIETKH; COCTAB A/Ipa, MaHTHHU HCIIOJNB3YS CIEUAIBFHO OJOOpaHHBIE | OTBETCTBEHHOTO
HEKMBOM IDUDOIEL XUMHYECKUN COCTaB apa, 3eMHOH KOPBI, cpencTBa. YMEHHE OILICHUTh CTENEHb OTHOLIEHHS K
PUpOA MaHTHUH U 36MHOU KOPBI. Honyuam go3mooicHocms Hayuumscsi: OOBICHATh | yCIeXa WM HeycIieXa CBoeH YUYEHUIO

XUMUUECKUE 2TEMEHTHI B
KJIETKaX >KUBBIX OPraHU3MOB.
Makpo- U MMKPO3JIEMEHTHI.
Jdemoncrpanusi:Mopenb
CTPOEHHS 3€MHOTO I1apa B
[IOIIEPEYHOM pa3pe3e

MUP € TOYKHU 3pCHUA XUMHUU

JIeSITETbHOCTH

Ilo3naBaTenbHBIC: AaHATU3UPOBATH,
CpaBHUBATH U 0000IIATh N3YIECHHBIE
noHATHs. CTPOUTH JOTHIECKOe
paccyxIeHue, BKIIOYas yCTAHOBICHUE
MPUYIHHHO — CJICICTBEHHBIX CBSI3EH.




[MpexncTBisaTh UHGOpPMALIUIO B BUIE
pHCYyHKa

KomMMmyHuKaTHBHBIE:

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

6. KJIaCCI/I(bI/IKaLII/ISI O6o001IeHNEe CBEICHHH O Hayuamcsa: yctaHaBnMBaTh NPUHAAIEKHOCTD PeryasTuBHbIE: Onpenensior

XMMHYECKHX PEaKIHil XAMHUYIECKHUX PEaKITHSIX. XUMHYECKOH peakIiy K ONPeIeIEHHOMY THUIY IO | BBIIBHTaroT Bepcuu perieHus 3 BHYTPEHHIOIO
Krnaccuukarms XuMIgecKinx OTHOMY U3 KJIacCH(UKAITMOHHBIX IPU3HAKOB: poOJIeMBI, 0CO3HABATH KOHEYHBII TTO3HIIHIO

[0 pasIMIHbIM peaxImii o Pa3ITUIHBIM 1) mo 4KcCIy U COCTaBY MCXOHBIX BEIIECTB U pe3ynbTaT oOygaromuxcs

OCHOBaHMAM OCHOBaHMAM: IPOJIyKTOB peakiuu (Peakiuy COeIMHEHHS, Ha ypOBHE
COCTaBY U YUCIIY pearipyrolnuX | pasioKeHHs, 3aMelleHHs] 1 0OMeHa); IMo3naBarenbHbIe: TMIOJIO)KUTEIBHOT
1 00pa3yIoIUXCsl BEIECTB, 2) MO BBIMEICHHIO WJIH TTOTTIOICHUIO TEIIOTHI BrIOMparoT OCHOBaHUS U KPUTEPHH ISl | O OTHOLICHHS K
TEIIOBOMY 3 deKTy, (peakuny SK30TepMHUYECKHE U kiaccudukanmu 00pazoBaTenbHO
HAaIpaBJICHUIO, U3MEHEHHIO 9HJOTEPMHUYECKHE); [TpeoOpa3oBbiBaTh HH(YOPMALIUIO U3 My Tporeccy,
CTeTIeHEeH OKUCICHUS 3) M0 U3MEHEHHIO CTENICHEH OKHCICHUS OJTHOTO BU/Ia B IPYTOi M BEIOWUPATH ISl | MTOHUMAIOT
AJIIEMEHTOB, 00pa3yOIIHX XUMHYECKHX 3JIEMEHTOB (peaKIiu cebs ymoOHyto GpopMy puKcanun HEOOXOTUMOCTh
pearupyroue BemecTsa, gase, | OKACIUTEIFHO-BOCCTAHOBUTEIBHEIC); TpeaCcTaBICHUS HHPOpMAITIH YYeHUS
HCIONb30BaHHIO KaTaiu3aTopa. | 4) mo obpaTuMocTH mpolecca (peakiuu
JIa6. onbITHI: obOpaTuMBbIe 1 HEOOPAaTHMBIE); KoMMyHHKATHBHbIE:
3. 3amernieHue xene3oM Menu B | [loayuam 603MOHCHOCHIb HAYYULCS: COCTABIATD OTcTanBaTh CBOIO TOUKY 3pCHUS,
pactBope cynbbara meau (1I) MOJIEKYJISIPHBIE U TTOJIHBIE MOHHBIE YPaBHEHHMS 110 | MIPUBOJKUTH APTYMEHTBI, TOJITBEPIKAAs

COKpalleHHbIM HOHHBIM YPaBHEHHUSIM. ux ¢axkramu. Paznuyarte B ycTHOH peun
MHEHHE, JI0Ka3aTelIbCTBA, THIIOTE3bI,
TEOPHUHU
7. ITonsitue o CKOpPOCTH ITonsarue o ckopocT Hayuamcs: Ha3bpiBaTh (HaKTOPHI, BIUSIONINE HA PeryasituBHbI€: [IposiBnsiroT

XUMIYECKOI peaKIiuu XUMHUUYECKOH peaKIHH. CKOPOCTh XUMUYECKOW peaKinu I/IVO6’I)$[CH)ITI> ux | CamMOCTOSITEIbHO OOHApYKHBAIOT U YCTOWYMBBIH
®DakTOpHI, BAUSIONINE HA BITUSTHUE HAa CKOPOCTh XUMHUUYECKOH peaKiuu; bopMynupyroT podiieMy. y4eOHO —
CKOPOCTb XUMHUYECKUX Ha3bIBaTh (PAKTOPEI, BIUSIONINE HA CMEIIICHUE MMO3HABATEIHHBI
PpeaxImid. XMMHYECKOTO PAaBHOBECHS. IMo3HnaBarenbHbIE: it MHTEpEC K
JeMoHcTpanuu: BBISBISTIOT IPUYXHBL U CIIEICTBUS HOBBIM O0IIHM

3aBUCUMOCTb CKOPOCTH
XMMHYECKOH peaKkyu OT
MIPUPOJIBI pEAruPyIOLINX
BEILECTB. 3aBUCUMOCTH
CKOPOCTU XMUMUYECKOM peakiuu
OT KOHOCHTpAINU
pearupyromunx BemecTs.
3aBHCHMOCTh CKOPOCTH
XMMHUYECKOH peaku OT

Honyuam eozmosicHocms

Hay4umucs: NPOrHO3UPOBATH PE3YJILTAThI
BO3JICHCTBUS Pa3IMIHBIX (PAKTOPOB HA
M3MEHEHUE CKOPOCTH XUMHUIECKOW PEaKINH;
MIPOTHO3UPOBATH PE3YIbTATHI BO3ICHCTBUS
pasnUYHBIX (HaKTOPOB HA CMEIEHUE
XUMHUYECKOT'O PABHOBECHS

siBiieHud. CTPOST JIOTUYECKUE
pPacCyKAEeHHUsI, yCTaHABIUBAIOT
MIPUYHUHHO — CIICJICTBEHHBIE CBSI3U

KoMmyHukaTuBHbIe:

YuuThIBalOT pa3Hble MHEHUS U
CTpEMSITCA K KOOPAUHALMY Pa3IMuHbIX
NO3ULUHI B COTPYAHUYECTBE,
(hOpMYyIHPYIOT COOCTBEHHOE MHEHHE U

crocobam
pelIeHus 3aaa4q




IUIOINAAH COTPUKOCHOBEHUS
pearupyroIux BeIiecTs
(«KUISAIAHN CI10i»).
3aBHCHMOCTH CKOPOCTH
XUMHUYECKON peaKkLUU OT
TEeMIIEpaTyphl pearupyrommx
BELLECTB.

JIa6. OnbIThI:

4. 3aBHCUMOCTBH CKOPOCTH
XMMHUYECKON pEeaKLUU OT
IIPUPOIBI pearupyroIIux
BEIIIECTB Ha MpuUMepe
B3aMMOJICHCTBUH KUCJIOT C
MeTajiaMu. 5. 3aBUCUMOCTD
CKOPOCTU XUMUYECKOH peakuuu
OT KOHLIEHTPALUU
pearupyomux BeIecTB Ha
NIpUMEPE B3aUMOACUCTBUS
LIMHKA C COJITHOW KHCIIOTOM
Pa3IMYHON KOHLIEHTPAIUH.
6. 3aBHCUMOCTH CKOPOCTH
XUMUYECKOW peaklMu OT
IUTOINAAH COTTPUKOCHOBEHUS
pearupyromumx BeecTs.
7.MonienupoBaHue «KUISLIETO
CIO0s».

8. 3aBHCUMOCTH CKOPOCTH
XUMHUYECKON peaklUH OT
TEeMIIEpaTypbl pearupyronmx
BELLECTB Ha MPUMEPE
B3aMMOJICHCTBHA OKcHIa Meaw(
I1) ¢ pacTBOpOM cepHOIA
KHUCJIOThI pa3JIMuyHOMN
TeMIepaTypsl

IMO3UIHUIO

KaranuzaTopsl

Karanuzatopsl u karanus.
WHrnburopsl. AHTHOKCHIAHTEI.
JdemoncTpanum:

I'oMoreHHBIH U reTeporeHHbINH
Karanu3bl. DepMEHTATUBHBII

Hayuamcs: ucnions30BaTh PU XapaKTEPHCTHKE
MIPEBPAIICHUN BEIIECTB MOHATHS «KAaTaIH3aTOP,
«HHTHOUTOD», KAHTHOKCHIAHTHD», IPOBOIUTH
HECJIOKHBIE XMMUYECKHE OIBITHI M HAOIOAeHHS
3a I3MEHEHUSIMU CBOICTB CBOMCTB BEIIECTB B

PeryasiTuBHbIE:

Y4HuTBIBAIOT IIpaBUJIO B INITAHUPOBAHUUN
1 KOHTPOJIE crIoco0a peleHus,
OCYILECTBIIIOT ITOIIATOBBIA KOHTPOJIb

YcBoeHune
MPaBUII
I/IH]II/IBI/UIyaJ'H)HO
ro u
0€30I1aCHOr0




katanu3. lHrubupoBanue. npolecce npeBpauienuii, coonronars npasmwia Th | Io3naBarenbhbie: MOBEICHUS
Jla6.onbITHI: u OT. CaMOCTOSITENBHO CO3AAI0T AITOPUTM BUC,
9. Paznoxenue Tonyuam 603modcHOCMb HAYYUMbCA: TPAMOTHO JIeSITEIbHOCTUT IIPY PEILICHUH MPOOIEM | YTroKarommx
MIEpOKCHJIa BOAOPOLA C oOpamarbcs ¢ BemecTBaMH B ITOBCETHEBHOM Pa3IMYHOTO XapakTepa JKU3HU U
MTOMOILBIO OKCHIA MapraHna JKU3HH KoMMyHUKATHBHBIE: 310pPOBBIO
(IV) u xaranassl. 10. JloroBapuBarOTCs O COBMECTHOI o
OOHapykeHHe KaTajas3sl B JIESTeTTFHOCTH, TIPUXOIAT K 00IIeMy
HEKOTOPBIX IHILEBBIX pELIEHHIO, B TOM YHUCIIE U
MPOIYKTaX. CTOJIKHOBEHUIO HHTEPECOB
11. Uarubuposanue
B3aUMOJEHCTBUS KUCIIOT C
MeTaJUIlaMU YPOTPOIIHHOM
9. 0O00011EeHuE U Hayuamcsa: 0600maTh 3HaHUS U IPEJICTABIISTh PeryasituBHbIC:
CHCTEMATH3aLKs UX CX€M, TabJIuIl, Ipe3eHTalun BHVOCHT HEO0OX0AUMbIe KOPPEKTHBEI B
o JieficTBHE TIOCIIE €To 3aBEepIICHUS Ha
3HaHHH I10 TEMC
OCHOBE €r0 U Y4eTa Xxapakrepa
«BBenenue» C/ICNIAHHBIX OIITHOOK
Ilo3naBartenbHbIe:
CrposT peueBoe BbICKa3bIBaHUE B
YCTHOH U MHCEMEHHOH popme
KomMmykaTuBHBIE: KOHTPOJIUPYIOT
JICHCTBUS IapTHEPA
10. KonTpoubHnas KoHTpois npeaMeTHBIX ’ Hayuwamcs: npUMEHATH NOJIy4YE€HHBIE 3HAHUS U PerynsiTuBHBIE: OCYIIECTBIISIOT BeIpaxator
paGoraNel MeTanpeIMEeTHBIX YIeOHBIX c(OpMHUPOBAHHbBIC YMEHHUS JIJIsI PELICHHS MOIIAroBBIl M UTOTOBBIN KOHTPOJIb 0 | aJEKBaTHOE
JefcTBHil 0 TeMe « BBenenne. | yueOHBIX 3a1au pe3yibTary IIOHVMAaHUE
10 TEMC ((BBe,Z[eHI/Ie))
OO01u1as XxapaKTepucTHKa ITo3naBaTenbHbIE: MIPUYHH ycIiexa
XUMHUYECKHX CTPOSIT peYeBOe BHICKA3bIBAHNE B U Heyclexa
JJIEMEHTOB U XUMUYECKUX YCTHOH 1 MUCbMEHHO# (hopme yaeOHOI
peakuuit. Ilepnonnueckuit KomMmykaTuBHbBIE: yUUTBHIBAIOT JIeATENbHOCTH
3aKkoH u I[lepuoanueckas pa3Hble MHEHUS U CTPEMSITHCS K
CHUCTEMa XUMUYECKUX KOOpJUHALMH Pa3IMYHBIX O3ULIUH B
2JIEMEHTOB COTPKYJHHUYECTBE
. . MenneneceBa»
Tema 1. MeTauibi(184.)
11. TTonoxxenue [NonoxeHnue MeTanaos B Hayuamca: xapakTepu3oBaTh PerynsitTuBHbIe: Onpenensior
3JIeMEHTOB-META/LIOB Iepruonuueckoil cucreme METAJUIBI 10 UX MOJIOXKEHHUIO B [TprHUMAIOT U COXPAHSIOT YUeOHYIO CBOIO JIMUHYIO
I o XUMHUYECKUX 3JIEMEHTOB [ICXD JI.N.Mennaeneena, 3aj1a4y, IUIAHUPYIOT CBOU JIEHCTBUS B TO3HULIHUIO,
B LiepnonuHeckon . . Menneneea. Metannuueckas OTIMCHIBATH CTPOCHHE (DM3MUECKHE | COOTBETCTBHU C IMOCTABJICHHON 3a1aueit aJIeKBaTHYIO
CUCTEME KPHUCTaIIMUeECKask peleTka u CBOICTBA METAJIOB, OOBACHSITh U YCIIOBHSAMH €€ peaan3aluy nuddepeHuupo




1. . Menneneesa u MeTa/sInyecKasi XUMAYeCcKas CBA3b. 3aBUCUMOCTH CBOMCTB MeTajuioB OoT | [lo3HaBaTeIbHbBIE: BaHHYIO
0COGEHHOCTH Ob6ume huznyeckne CBOUCTBA ux nonoxenus [ICXD Hcnonb3yloT 3HaKOBO — CHMBOJIMUECKHE | CaMOOLICHKY
METaJUIOB. JA.N.Menneneesa; cpencraa CBOUX YCIIEXOB
CTPOCHMS nX CraBel, UX CBOMCTBA M 3HAUCHUE. Ionyuam eo3moorcnocmeo KomMykaTuBHBIE: B yuebe
aToMoB. dusnyeckue JleMoHCTpANH: HAYYUMbCSL: IPOTHO3UPOBATH ApryMEHTHPYIOT CBOIO MO3MIMIO H
CBOMCTBAa METAJIJIOB. OO0pa3IsI CIIaBOB CBOWCTBA HEU3YUIECHHBIX KOOPAWHUPYIOT €€ C MO3HUINHU ITaPTHEPOB
CriaBel 3JIEMEHTOB M UX COCIUHEHUM Ha B COTPYOHHYIECTBE
OCHOBE 3HAaHUH O MEPHOANIECKOM
3aKOHE.
12. XUMHUYECKHE XuMHYECKUE CBOMCTBA METAJNIOB KaK | Hayuamcs: onuchIBaTh CBOWCTBA PerynsitTuBHbIe: DopMHUpPYIOT
CBOMCTBA METAILIOB BOCCTAHOBHTEJICH, & TAK)KE B CBETE MX | BEIISCTB HA OCHOBE HAOJIOICHUM ITocTraHOBKa yucOHOM 3a7a4u HA OCHOBE | YMCHUS
TIOJIOKEHUS B DJIEKTPOXUMUYECKOM 3a UX MpEeBpalleHUsIMH, COOTHECEHHsI TOTO, UTO U3BECTHO U HCIIOJIb30BAaTh
pALYy HAPSDKEHUH METasljIoB. JIEMOHCTPUPYEMBIMU YUUTENEM, YCBOEHO , U TOTO, YTO €Ille HEU3BECTHO 3HaHUS B OBITY
Jdemoncrpauuu: Bzanmopeiicteue WCCleIoBaTh cBOKCTBA BellecTB B | Ilo3HaBaTeIbHbIE:
METaJJIOB C HEMETaJlJIaMHU. XOJI€ BBITOJIHCHHUS 1ab0opaTopHOro | BhIABIOKEHHE THITOTE3, KX 00OCHOBAHUE,
JIa6. onbIThl: 12.B3anMoneiicTBue OIIBITA, JEJIaTh BBIBOJEI O JI0Ka3aTEIbCTBO
PacTBOPOB KHUCIIOT M COJIEH ¢ 3aKOHOMEPHOCTSIX CBOMCTB
MeTaiaMu METAJJIOB B IEPUOJAX U IPYyMNIaX. KomMmykaTuBHBIE:
Honyuam eo3mosicHocms Y4aBcTBYIOT B KOJUICKTHBHOM
Hay4umucsi: IPOTHO3UPOBATH o0CyXJIeHHUN  TpoOJieM,  TPOSBISIOT
XUMUYECKHE CBOHCTBA AKTHUBHOCTh BO B3aUMOJICHCTBUU IS
HEU3YYECHHBIX JJIEMEHTOB B UX peteHus KOMMYHHKATHBHBIX u
COoeIMHEeHUH Ha OCHOBE 3HAHMI O MO3HABATENBHBIX 3a]1a4
MEPUOINYECKOM 3aKOHE.
13. MeTaisl B MIPUPO/IE. Mertannsl B ipupoje. Obuue Hayuamcs: coctaBiaTh ypaBHeHUs | Pery/siTuBHbIe: Tl'opnocts 3a
O6mue CIOCOOBI UX MOJYYCHHUS. peakuui , IeKanmx B OCHOBE YYUTHIBAIOT MPABUIIO B IJIAHUPOBAHUU M | POCCUHCKYIO
6 Jlad. onbITHI: MOJIyYEHHUSI METAIIJIOB. KOHTpOJIe criocoba eiicTBus HayKy
CHOCOOBI HX 13. O3HakomJieHHe ¢ pyaamu xene3a | Iloayuam 6o3modcHocmy IMo3HaBaTe/bHbBIE:
HOTYy4ECHNA 14. OxpalluBaHyue MIIAMEHH CONAMU | HAYYUmMbCs: IPUBOJUTH NpUMEPhl | MCIONB3YIOT IOMCK HEOOXOAUMOiL
IEJIOYHBIX METAJIJIOB YpaBHEHHI peaKIuii, JeKalux B WH(POPMALUH sl BEITIOTHEHUS YIeOHBIX
OCHOBE ITPOMBIIIJICHHBIX CIIOCO00B | 3alaHUiA C HCIIOJIH30BAHUEM YICOHOM
MOJYYCHHUS 9yTYHA U CTaJIH. JIUTEPATyPHI
KomMmykaTuBHBIE:
YYUTHIBIOT pa3Hbie MHEHUS U
CTPEMSTHCS K KOOPIMHAIINH Pa3ITUIHBIX
TIO3UITUH B COTPYIHUYECTBE
14. Peinenue pacyeTHBIX Pacuernble 3a/1a4u 110 ypaBHEHUSIM Hayuamcsa: pematb pacueTHble PeryasituBHble: OgajieHne
3a71a4 ¢ OHATHEM XUMHUYECKHUX PEaKInid, MPOTEKAIOMUX | 3aJa4du 10 YPaBHEHHAM OHveHI/IBa}OT TPAaBHJILHOCTD BEIMONHEHHA | HABBIKAMH UL
dons C y4acTHEM METAIUIOB 1 X XUMUYECKUX PEaKIIHid, AeHCTBHS Ha YPOBHE a/IeKBATHOM MIPaKTUIECKON
Maccosai COeTMHEHU N MIPOTEKAIOIIUX C YIACTHEM PETPOCTICKUBHOM OIICHKH JIeATEITBHOCTH




861X00a NPOOYKMA

METAJIJIOB ¥ UX COCIUHEHUI.
Honyuam eo3moorcnocmo
HAy4umu s’ pemaTb
OJUMITHAIHBIE 3aIa49H.

IMo3naBaTenbHbIE:

BriOuparot Hanbosee s pekTuBHbIC
CHOCOOBI PEIICHHUS 3a/1a4,
KOHTPOJIUPYIOT U OLICHUBAIOT POLIECCHU
pe3yJbTaT IesITeIbHOCTH

KommykaTuBHbIE!
KoHTponnpytoT nelicTBus napTaepa
15. [TonsTue o xoppo3uu Koppo3ust MmeTaiioB 1 cioco0sl Hayuamcs: ncnonp3oBaTh Ipu PeryasiTuBHbIe: YMmenue
METALIOB 060pBOBI ¢ Helt XapaKTepUCTHKE METAJUIOB B UX PasnmuaaroT crmocod u pe3ynpTat HHTETPUPOBATH
COCIMTHECHUH MOHATHS «KOPPO3US JEHCTBUS TIOJTyICHHBIC
METaJJIOBY, «XUMHUYECKast ITo3naBaTenbHbIE: 3HAHUA B
KOPPO3HS», «3JEKTPOXUMUYECKas | Braaeror o0muM NprueMoM peiicHus MIPAKTUYECKHUX
KOPPO3Hs», HAXOIUTh CIIOCOOBI 3a1a4y YCIOBUSAX
3aIIUTHl METAJIOB OT KOPPO3UH. KomMmykaTuBHbIE!
THonyuam eo3moocnocmo JloroBapuBaroTCsi 0 COBMECTHOM
Hayuyumucs | IPAMEHSTH 3HAHUA O | IESTEIBbHOCTM, IPUXOAAT K 00IeMy
KOPPO3HH B JKU3HU. pemIeHuIo
16. I1{ero4nHbBIE METAIUIEL: OOm1ast XxapaKTepUCTHKA MIETOTHBIX Hayuamyuca: naBathb PeryasiTuBHbIE: PasButue
ob1as MeTaUIOB. MeTaJuTbl B IPHUPOJE. XapaKTEPUCTHUKY IIEITOTHBIM [I1aHUpPYIOT CBOM NIEHCTBUS B CBSI3U C OCO3HAHHOTO,
O6urre criocoOBI UX MOTYICHUS. MeTaJljIaM TI0 UX ITOJDKEHUIO B MTOCTABJICHHON 3a1a4eH U YCIOBHAMH €€ | YBKUTEIHHOTO
XapaKTepHUCTHKA Cr . [ICXD .U.Menneneepa CIIICHUS u
pOCHUE aTOMOB )i , p
[{enouHple METAILIBI — MPOCTHIE HCCIeI0BaTh CBOMCTBA 1IeI0YHbIX | [lo3HaBaTeIbHbIE: II0OpOKeTaTeNh
BEIIECTBA METaJJIOB — KaK MPOCTHIX BenecTB. | CTaBsT U GOPMYIHUPYIOT HETH U HOTO
THonyuam so3mooxcnocmo mpoOJIeMBI YpoKa OTHOIIEHHS K
Hay4umucs: TPaMOTHO oOpamaThes | KoMMyKaTHBHBIE: JIPYyroMy
C BEIIeCTBAMHU B MTOBCETHEBHON AJIEeKBaTHO UCTIONB3YIOT PEUYEBHIC yenoBeky. Ero
KU3HU. cpenctsa st 3GEKTUBHOTO PEIISHHS MHEHHUIO,
KOMMYHHKATHUBHBIX 33124 CIOCOOHOCTH
BECTH JMAJIOT C
JIPYTHUMHU
JIOTBMU
17. CoennaeHns Baxueiiiue coenuHeHus WENOUHbIX | Hayuamcsa: XapakTepu3oBaTh PerynsiTuBHbIe:

IMICJI0OYHBIX MECTAJIJIOB

METaJUIOB — OKCH/JIbL, TUAPOKCHBI
CoJH (XJIOPHBI, KApOOHATHI,
cynb(aThl, HUTPATHI), UX CBOWCTBA U
NIPUMEHEHHUE B HAPOJHOM XO3SIICTBE.
Kanmitaere ymoOpeHwus.
JdemoncTpanum:

OO6pasIbl METOYHBIX U
IIeJI0YHO3EMENIBHBIX METAJIIOB.

(usnyeckue 1 XUMHUYECKHUE
CBOMCTBAa OKCUI0B U THJIPOKCUIOB
IIEIOYHBIX METAJUIOB, COCTABIISTH
XUMHUYCCKHUEC YPABHCHUA,
XapaKTepU3yIOLIe CBONCTBA
IIETIOYHBIX METAJIOB, PEIIaTh
«LIETI0YKN» [IPEBPALLEHUM.
Tonyyam 603mo02cHOCb

Y4uThIBalOT MPABUIIO B IJIAHUPOBAHUU U
KOHTPOJIE CII0c00a perieHus
ITo3naBaTeJbHBIE:

Hcrmonb3yroT MOUCK HeOOXOAMMON
UH(GOPMAIUHN JJIS BEITIOTHEHUS YIeOHBIX
3aJlaHAH C HCTIOJIH30BAHNEM YIEOHOM
JINTPaTypEl

KoMMmyKkaTuBHbBIE!




B3aumMopeiicTBre HaTpHsl, TUTHUSA C
BOJOM. B3aumMopeiicTBue HaTpus ¢
KHCJIOPOJIOM

Hayyumsvcs: COCTABJIATH
«UCIIOYKU» npeBpameHI/II‘/i.

Y4YUTBIBAIOT Ppa3HbIC MHCHHA U
CTPEMSATCA K KOOPpAWUHAIIUN PA3JIMYHBIX
MO3UIUM B COTPYAHUYCCTBEC

18. HleJ'IOIIHO3eMeJ'ILHBIe OO01as xapakTepUCTHKA SIIEMCHTOB Hayuamoca: naBatb PeryasituBHbI€: PazButue
METaILIBI; 00mas m1aBHOM noAarpynmns! 11 rpynmnst. XapaKTEPUCTUKY [InanupyroT cBOU AEHCTBUS B CBSI3U C OCO3HAHHOTO,
CrtpoeHne aTOMOB. LIEJIOYHO3EMENBHBIM METAJIJIAM 110 | [TOCTABJIEHHOM 3a/1a4eil U yCIOBUSIMU €€ YBaXUTEIBHOTO
XapaKTEpHUCTHUKA
[lenounO3eMeTBHEIE nx nopkeHuro B [ICXD pereHus u
METAJIJIBI — MPOCTHIE BEIIECTBA. JI.11.Menneneena, Ilo3naBaTeJbHBIC: II0OpOKeTaTeNb
XapaKTepU30BaTh COCTAB aTOMOB, CraBsaT 1 GOpMYIHUPYIOT IETH U HOTO
HCCIICIOBATh CBOWCTBA MICTIOYHBIX | MPOOJIEMBI ypoKa OTHOILICHHUS K
METaJUIOB — KaK MPOCTHIX BenlecTB. | KoMMyKkaTHBHBIE: JIPYyroMy
Honyuam eo3moorcnocms AJIEeKBaTHO UCTIONB3YIOT PEUYEBHIS yenoBeky. Ero
Hayuumuvcsi: TPAMOTHO 00paIIaThCs | CpencTBa it 3PPEKTHBHOTO PEIICHHS MHEHHUIO,
C BEIIECTBAMHU B MTOBCETHEBHON KOMMYHHKATUBHBIX 33124 CIOCOOHOCTH
JKU3HU BECTH JUAJIOT C
19. Coenunenns Baxueiinue coenuHeHust Hayuamcs: xapakrepu3oBaTtb PeryasituBHbI€: ApYTUMHA
IEJI0YHO3EMENTBHBIX EJI0YHO3EMENIbHBIX (huznveckne 1 XUMUYECKHe Y4uTHIBaIOT IPABWIIO B IJIAHUPOBAHUU U JObMU
METaJUIOB — OKCHIIBL, TUAPOKCHIBI M | CBOHCTBA OKCHIOB U THAPOKCHIOB | KOHTPOJIE CIIOCO0A PEeIICHHS
MeTallios COIH (XIIOPHIBI, KapOOHATEHI, LIEJIOYHO3EMENbHBIX METAJUIOB, IMo3HaBaTebHbBIE:
HUTpATHI, Cyabdatel, pocdaTsr), ux COCTaBIISITh XUMUYECKHE Hcnonp3yoT TONCK He0OXOaMMOit
CBOMCTBA Y IPUMEHEHHE B HAPOJHOM | YpaBHEHMsI, XapaKTepU3YIOLINE WH(POPMAIIAH TSI BEITIOTHEHUS YIeOHBIX
XO35UCTBE. CBOWCTBA IIEJIOYHBIX METAJLIIOB, 3aJlaHAi C HCTIOJIH30BAHUEM YICOHOM
JdeMmoncTpauum: penaTh «IemnouKm» JUTPATYPHI
BzaumonelicTBue Kajablus ¢ BOJOM. MpeBpalieHui. KoMmykaTuBHbBIE!
BzaumopelicTBre Maraus ¢ Honyyam eozmoocnocms YuuThIBalOT pa3Hble MHEHUS U
KHUCJIOPOJIOM. HAy4umucs: COCTABIATH CTPEMSATCS K KOOPJAUHAIINH Pa3IMIHbIX
JIa6. onbITHI: «LETIOYKM» NIPEBPALLEHUI HO3ULUI B COTPYAHUYECTBE
15. B3aumoieiicTBrE Kaiblus C
BogoM. 16. Ilonydyenue ruapokcuia
KaJIBIUS ¥ UCCJIEIOBAHKE €TO
CBOWCTB
20. ATIOMUHUN — Crpoenue atoma, (QU3NIECKUE U Hayuamyuca: naBatb PerynsiTuBHbIe: DopMHUpPYIOT
TIepeXOIHBI XMMHUYECKHE CBOMCTBA aJIIOMUHHUA KaK | XapaKTepUCTUKY AJIFOMUHUS IO [Inanupytor CBOM neﬁgTBm c HHTEpPEC K
MIPOCTOTO BEIIECTBA ero nomkernio B [ICXD TIOCTABJICHHOW 3a/1a4ueil U YCIOBUSAMHU €€ | KOHKPETHOMY
anemeHT. Ousznyeckue
J.1.Menneneena, pELIeHNUs, OLIEHUBAIOT [IPABUIBHOCTh XMMHYECKOMY
1 XUMHYCCKHC XapaKTepU30BaTh COCTAB aTOMa, BBINOJHEHHUS JeiCTBUS 3J1EMEHTY

CBOMCTBA aJTFOMHUHHSL.
[Tonyuyenue u
IpUMEHEHHE

XapaKTepu30BaTh GUINIECKUE U
XUMHUYECKHE CBOWCTBA AJTFOMIHHSI,
0OBSCHATH 3aBUCUMOCTH CBOHCTB

Ilo3naBarejibHBIC:
CaMOCTOSTEIBLHO BBIIEISIIOT 1
(hOpMyYIHPYIOT TIO3HABATEIILHYO 11EJTb,




AJTFOMUHUS AIIOMUHUS OT €r0 MOJ0XKEHUs B UCIIONB3YIOT OOLINE IPUEMBI PEIICHUS
[ICXD JI..Menneneena, 3aaa4
OOBSICHATH NIPUUUHBI XUMUUeCKOH | KoMMykaTHBHBIE:
HWHEPTHOCTH AIOMHHUSL. JlomyckaroT BO3MOXKHOCTb Pa3JIMYHBIX
THonyuam eosmodicnocmo TOYEK 3PEHUs, B TOM YHCIIE HE
HayuumsCcs: TPaMOTHO 00paInaThesl | COBHANAIOMIMX C UX COOCTBEHHOW. 1
C BEIECTBAMH B ITOBCEIHEBHON OPUEHTUPYIOTCS Ha MO3ULHIO MTApTHEPA
JKU3HH B OOIICHNU ¥ B3aUMOAEHCTBUHU
21. CoennaeHnsa CoeauHEHNS aTFOMUHUS — Hayuamcs: xapakrepu3oBaTthb PerynsiTuBHbIe: DopMuUpyOT
ATFOMMHMS — OKCHJ U THIIPOKCH, UX aM(OTEPHBIH | (U3HUECKHE U XMUMHUUECKHE Y4YUTBIBAIOT NPABUIIO B INIAHUPOBAHUU U | YMEHHE
xapakrtep. Baxuelimue conu CBOMCTBA OKCHJA U TUAPOKCUAA KOHTPOJIE CII0C00a pereHus HMHTETPUPOBATh
OKCHJ Y TUIPOKCU/I, .
N ATIOMUHHUSL. AIIOMUHUS, COCTaBIATh ITo3naBaTeJbHBIC: MOJIy4YCHHBIE
1X aM(OTepHBbIii IIpuMenenue aTIOMUHKS U €ETO XUMHUYECKHUE YPABHEHUS, HCnone3yroT MOUCK HEOOXOUMOM 3HaHUS B
XapaKkTep. COCIMHEHUN. XapaKTepU3yloue CBONCTBA UH(OPMALUH JJIsl BBITOJTHEHHSI y4EOHBIX | MPKTUYECKYIO
JIa6. onbITHI: AIIOMUHUS, pelaTh «LEHOYKN» 3aJ[aHUi C UCTIOJIb30BAHHEM YUeOHOU SKU3HD
17.llonyuenue MIPEBPALLEHUH. JUTPATypPHI
THIPOKCUA AIFOMUHUS U THonyuam eosmodicnocms KomMmykaTuBHBIC:
HCCIIEIOBaHHE HAY4umucsi: COCTaBIIATh KonTtponupyrot aelicTBie napTHepa
€ro CBOICTB. «UEMOYKM» MPEeBpalCHUN
22. IpakTnyeckas OcyIecTBaeHUE ETOYKH Hayuamcs: obpamatses ¢ PeryasituBHble: PazBurtue
padora Nel XUMHUYECKHX nabopaTopHeIM 000pyoBaHUEeM U | OCYIIECTBISIOT MOIATOBBIH KOHTPOJIb KOMMYHHUKaTHB
OcyuecTBenue IIpeBpaeHIH HarpeBaTeIbHBIMU IPHOOPaMU B IO PE3yJIbTaTy HOTO
COOTBETCTBUH C TpaBUIIAMHU KOMIIOHEHTA B
[CIMOYKHA XMMHUYCCKUX TEXHHUKH 0€3011acHOCTH, IMo3uaBaTebHbIE: 00IIeHNN 1
IIPEBPALLCHUI OINHKCHIBATH XUMHUYECKHI Brnaneror oO6umM npueMom peneHus COTPYIHUYECTBE
SKCHEPUMEHT C IOMOLIBIO A3bIKA 3a1a4 co
XUMHHU, JIENATh BEIBOJIBI IO KomMmykaTuBHBIE: CBEPCTHUKAMHU U
pe3yabTaTaM dKCIEPUMEHTA. Y4UTBIBAIOT pa3Hble MHEHUS U YUUTENAMUI
Honyuam eosmodncnocmo CTpeMSTCA K KOOPANHAINN PAa3THIHBIX
HAy4umuvcs: 0CO3HABaTh MO3MLIUHI B COTPYIHUYIECTBE
HEOOXOIUMOCTE COOJTIOIEHUS
npaBui b n OT ans coxpaneHus
3/I0POBBSI OKPY’KAIOIIHX.
23. Kene3o — dyneMeHT Pacnonoxenue xenes3a B [ICXD/.1. Hayuamvcsa: naBatb PerynsituBHbIC: DopMUpPYIOT
VIlIrpynmst Menneneesa u cTpoeHue €ro aroma. XapaKTEepUCTUKY KeJe3a II0 ero [Tnanupyror CBOM ZleﬁSTBHﬂ c HHTEpeC K
60uHO DusHyecKue 1 XUMIYCCKHE CBOICTBA nomkenuto B [ICXO IIOCTABJICHHOM 3a1a4€i U YCIIOBUSAMU €€ | KOHKPETHOMY
11000 HEJI€3a — IPOCTOro BCINECTBA J.M.Menpneneesa, peleHus, OEHUBAIOT IPABUILHOCTh XUMHUYECKOMY
ITOATPYIIIBL. XapaKTepU30BaTh COCTAB aTOMA, BBINOJHEHUS IEHCTBHSA SIIEMEHTY

duznueckue n

XapaKkTepu30BaTh (puznvecKkue u

Ilo3HaBareabLHBIE:




XHUMHUYECKHE
CBOIMCTBA KeJIe3a.
Haxoxnenue B
pUPOJIE.

XHMHUYECKHE CBOMCTBA Kelie3a,
00BICHITH 3aBUCHUMOCTE CBOMCTB
JKeJie3a OT ero IOJIOKEHHUS B
[ICXD J.N.Menaeneena,
HCCJIEIOBAaTh CBOMCTBA JKele3a B
XOJI€ BEITIOTHEHUS 1aO0paTOPHOTO
OIIBITA, OIUCHIBATH XUMHUUECCKUHA
9KCIIEPUMEHT.

Ionyuam eo3moorcnocmeo
Hayuumucsi: TPAMOTHO 00paIaThes
C BEIIECTBAMHU B ITIOBCEIHEBHOM
JKHU3HU

CaMOCTOSATENLHO BEIACISIOT U
(hopMyYIHPYIOT IO3HABATEILHYIO 1IEJTh,
HCIIOJNB3YIOT OOIIUE MPUEMBI PEIICHHS
3a1a4

KommykaTuBHbIE!

JlommyckaroT BO3MOKHOCT Pa3TUIHBIX
TOYEK 3PEHUs, B TOM YHCIIC HE
COBITAIAIOININX C UX cOOCTBeHHON. 1
OPHEHTUPYIOTCS Ha TTO3UIHIO TTApTHEPa
B O6HICHI/II/I nu B3aHMOHeﬁCTBHH

24. CoenuneHus xenesa I'eneTnyeckue psapl Fe“'u Fe** Hayuamcs: xapaktepu3oBaTthb PeryasituBHbI€: PazButue
+2,43 ux Baxmneiimue conu xene3a. 3HaueHne | GU3MYECKUE U XHUMHUYECKHE YYuTHIBaIOT MPABWIIO B IJIAHUPOBAHUU U | OCO3HAHHOTO,
xKesesa CBOMCTBA OKCHJIOB ¥ THPOKCHIOB | KOHTPOJIE CIIOCO0a pereHus YBaXKHUTEIHHOTO
Ka4CCTBCHHOC 1 €r0 COEOUHEHUM U1l IPUPOABI U JKenes3a, COCTaBJIATh XUMHUUECKHE I[lo3naBaTenbHbIE: u
OIIPCACIICHUE. HapOJHOIO X03sicTBa. YpaBHEHHUSI, XapaKTEPU3YIOLINE Hcnonp3yoT TONCK He0OXOauMOit I0OpOKeTaTeNhb
I'eneTnueckue psabl JdeMoHCcTpanum. CBOMCTBa COEAMHEHUN XKele3a, WH(POPMALIUH TSI BEITIOTHEHUS YIeOHBIX | HOTO
Fe *2 0 Fe 3 B3aumoneiicTBue METAIOB € MIPOBOJUTH KAUECTBEHHBIE 3aJaHu C UCTIOJIH30BAHUEM YICOHOM OTHOILIEHHS K
HeMeTtaiiamu. [lonydyenue peakuuu, NOATBEPKAAIOIINE JUTPATypPHI Jpyromy
ruapoxkcnos xenesa (II) u (111). HaJIM4ue B BOJHBIX PACTBOPAX KommykaTuBHbI€! yenoBeky. Ero
JIa6. onbITHI: KaTHOHOB XeJe3a, pemiaTh YYuTHIBAIOT pa3Hble MHEHUS U MHEHHUIO,
18. B3aumoieiicTBue xenesa ¢ «IEMOYKW» MPEBPAILEHUN. CTPEMSTCA K KOOpJUHALIMU Pa3TUYHBIX CIocoOHOCTH
COJISIHOM KUCJIOTOH. Tlonyuam eo3moorcnocmeo MO3ULUI B COTPYAHUYECTBE BECTU AMAJIOT C
19. ITonmyueHue THAPOKCHUIIOB XKelle3a | HaAyuumbcs: COCTABIATH JIPYTUMHU
(1) u (I11) 1 u3y4eHne ux CBOWCTB. «LIETI0YKW» NIPEBPALLEHUH, JIIObMU
COCTAaBIISITh MOJIEKYJISIPHBIE U
MOJIHbIE HOHHBIE YPaBHEHUS 110
COKpAILEHHbIM HOHHBIM
YpaBHEHHSIM
25. IpaxkTnyeckas [TonydeHnue u cBoOWCTBa COETMHEHUIT Hayuamcs: obpamatbes ¢ PerynasitTuBHblie: OBnazeHue
padora Ne2 METaJJIOB nabopaTopHbIM 000pynoBaHueM K | OCYIIECTBISIOT ITOIIATOBBIA KOHTPOJIb HaBbIKaMU JJIs1
I HarpeBaTeIbHBIMA TIPUOOPaMU B 110 pe3ynbTary MPaKTUYEeCKON
OJIyCHHE 1 COOTBETCTBUU C MPaBUIAMH JIeATEITBHOCTH

CBOMCTBA COETMHEHUN
METAJJIOB

TEXHHUKH 0€30IMaCHOCTH,
OIIMCBIBATH XI/IMH‘ICCKI/Iﬁ
3KCHepI/IMeHT C IOMOIIBIO A3BIKA
XHUMMHH, ACJIAaTh BBIBOABI 110
pe3ysbTaTaM dKCIepUMEHTa.
HO]ZyLlClm BO3MOIHCHOCMb

ITo3naBaTeJbHBIE:

CtposT peueBoe BHICKa3bIBAHHE B
YCTHOW M IMCEMEHHOH opme
KomMmykaTuBHbBIE!

YYuTHIBalOT pa3Hble MHEHUS U
CTPEMSATCS K KOOPJMHAIIMY Pa3IMYHBIX




Hay4umucs: 0CO3HABATH MO3UIUHI B COTPYIHUUECTBE
HEOOXOIUMOCTh COOJTFOICHUS
npaBun b u OT ans coxpaneHus
3I0POBBS OKPY’KAFOIIHX.
20. IpakTnyeckas Pewenne skcriepuMeHTAIBHBIX Hayuamca: obpamatbcs ¢ PeryasiTuBHbIe: OBnajzicHue
pa6ora Ne3 3a[a4d Ha paclo3HaBaHUE nmabopaTopHbIM 000pynoBaHUEeM K | OCYIIECTBISIOT IIOMATOBBIH KOHTPOJIb HaBBIKaMU JIJIS
P MTOJTyYCHHUE COSAMHEHNH METAJUIOB HarpeBaTeIbHBIMA IPHOOPaMH B 10 Pe3yIIbTaTy MIPAKTHIECKOH
CIICHHUC COOTBETCTBHH C TIPaBHIIAMH JIeATEITBHOCTH
SKCIICPUMCHTAJIbHBIX TEXHUKH OE30MacHOCTH, Io3HaBaTe/bHbIE:
3a1a4 Ha OTHMCHIBATH XUMHUYCCKUN [IpoBomAT cpaBHEHNE U KIacCHPUKAIIIIO
pacro3HaBaHHE U JKCIIEPUMEHT C TIOMOIIBIO SI3bIKA 0 33J]aHHBIM KPUTEPUIM
IOTydeHHE XUMHH, J€JIaTh BHIBOIBI ITO KoMMyKaTHBHBIE:
o €3yJIbTaTaM dKCIEPUMEHTA.
coemtreri Hotyan soonocms o B g
METaJUIOB HAy4umucs: 0CO3HABATH p
0 OJTFOICHHUS CUTYyalsix
HE00X0IUMOCTD CO )i
npaBwiTh u OT nnst coxpaneHus
CBOETO 3JIOPOBBSI M OKPYKAIOIIHX.
27. O0001eHHE 3HAHUN Hayuamcsa: 0600maTh 3HaHUS U PeryasiTuBHbIE: Bripaxator
o TeMe «MeTaIbly MPEICTaBIATh UX CXEM, TaOJIHII, BHoCAT HEOOXOTMMBIE KOPPEKTHBHI B aJIeKBaTHOE
Tpe3eHTani JEHCTBHUE TOCIIE €T0 3aBEepIICHAS Ha MTOHWMAaHHe
OCHOBE €r0 U y4eTa XapakTepa MPUYMH ycIiexa
CAeNaHHBIX OUTHOOK 1 HeycIexa
IlIo3HaBaTe/IbHBIC: yaeOHOMI
CtposT peueBoe BbICKa3bIBAHHE B JIeATETbHOCTH
YCTHO# U MUCHhMEHHO# (hopme
KoMMmyKkaTHBHBIE: KOHTPOJIUPYIOT
JICHCTBUS IAPTHEPA
28. KOHTpO JIbLHAA KoHTponb npeaMeTHBIX U Hayuamcsa: npuMeHsTh PeryasituBHbIe: [IposiBnsiroT
padora Ne2 METanpeIMETHBIX YIeOHBIX NEHCTBUI | TONyYeHHBIC 3HAHUSA U OCyYHIECTBIISIOT UTOTOBBINA 1 OTBETCTBEHHO-
110 Teme «MeTammnn o TeMe «MeTasibl)) c(hopMHUpPOBaHHBIC YMEHHUS IS MTOIIIArOBBIH KOHTPOIIb TI0 PE3yIbTaTy CTh 32
peleHus yu9eOHbIX 3a1a4 IMo3HaBaTebHbBIE: pe3yIBTATHI
CtposT peueBoe BbICKa3bIBAHHE B
YCTHOI M MMCBMEHHOM (hopme
KoMMmyKkaTHBHBIE: KOHTPOJIUPYIOT
JICHCTBUS IAPTHEPA
Tema 3. Hemeranabi(284.)
29. OOmras OOmrast xapaKTepUCTHKA HEMETALIOB: | Hayuamcs: naBaTh OnpeieICHUS PerynsiTuBHbIe: dopMupoBaHue
XapaKTepPUCTHKA nosioxxenue B [leprognueckoi TOHITHIIM [I1aHUPYIOT CBOM NEHCTBHUSA B CBSI3H | TOTOBHOCTH U

CHUCTEMEC XMMHNYCCKUX 3JICMCHTOB

«OQJICKTPOOTPULATCIILHOCTb» «

C MOCTaBJICHHOM 3a1auei 1

CIIOCOOHOCTH K




HEMCTAJIJIOB

J. 1. MenneneeBa, 0COOEHHOCTH
CTPOEHUS aTOMOB,
ANEKTPOOTpHULATENbHOCTE (D0) Kak
Mepa «HEMETATUTHIHOCTIY, psag D0.

AJUTOTPONHS XapaKTepU30BaTh
HEMETAJIJIBI TI0 UX MOJOXKEHUIO B
[ICXD JI.U.Menneneena,
OTIMCHIBATH CTPOEHHE (PHU3NIECKIE

YCIIOBUSIMHU €€ PEeIICHHUs
IMo3naBarenbHbIE:

CraBar 1 GOpMyIHPYIOT LEJU U
mpobIeMBl ypoKa

00yUYCHHIO U
CaMOpa3BUTHIO U
camM000pa30BaHUIO Ha
OCHOBE MOTHBAITHH K

Kpucrammnaeckoe cTpoeHne CBOICTBA HEMETAIIIOB, OOBACHAT, | KoMMyKaTHBHBIE! 00y4YeHHIo 1
HEMETaJIOB — IPOCTHIX 3aBHCHMOCTh CBOMCTB HEMETAJIIIOB AJIeKBaTHO HCIOJB3YIOT PEUYEBBIC | TIO3HAHHIO
BemiecTB. Ayutotrporus. Ou3sudeckne ot ux nojoxenusa [ICXD cpencrea s 3 heKTHBHOTO
CBOMCTBa HEMETAJUIOB. .M. MenneneeBa;cocTaBisITh pelieHNss KOMMYHUKaTUBHBIX 3a7a4
OTHOCHUTEIBHOCTD MOHATHH «METAUD) | Ha3BaHUS COSTMHEHHNA
U «HEeMEeTaJl» HEMETaJIOB 1o hopMyJe U
(hopMyJ 1Mo HA3BAHUIO, HAYYATCS
JlaBaTh OTMpeaeTICHUS
«aIJIOTPOIUSY», «AJIJIOTPOITHBIE
MOTU(DHKAIIAN.
Honyuam eo3mosicHocme
Hay4umucsi: IPOTHO3UPOBATH
CBOWCTBa HEU3YUICHHBIX
3JIEMEHTOB M WX COCTUHEHUH Ha
OCHOBE 3HAaHUH O MEPHOANIECKOM
3aKOHE
30. OO01IMe XUMAYECKUE OO01mue XUMHYECKHE CBOMCTBA Hayuamcs: xapakrepu3oBartb PerynsitTuBHble: PazBuBator
CBOMCTRA HEMETAJJIOB CTpOEHUE HEMETAaJIOB, 00IIHe ITocraHOBKa yueOHOM 3324 Ha OCO3HAHHOE
XUMHYECCKHE CBONCTBA OCHOBEC COOTHECCHUA TOT'O, UTO OTHOLICHUEC K CBOUM
HEMETAJJIOB.
HCMCTAJIJIOB, OITMCHIBATH 06IlII/Ie H3BECTHO U YCBOCHO , U TOI'O, YTO CO6CTB€HHLIM
Hewmeranbr B XUMHUYECKHE CBOMCTBA HEMETAJIOB | elle HEM3BECTHO IOCTYIKaM
mpupoac n CIIOCOOBI C IOMOIIBIO SI3bIKA XUMUHU, Ilo3naBareabHbIE:
ux HOHy‘IeHI/IH COCTaBJIAATh YPAaBHCHUA BriaBmxenue TUTIOTE3, UX
XUMHYECKUX PeaKIuii, 000CHOBaHUE, TOKA3aTEIHCTBO
XapaKTePU3YIOIUX XUMHUICCKHE
CBOWCTBa HEMETAIUIOB MX KomMmykaTuBHBIE:
COCIIIHEHUH Y4aBCTBYIOT B KOJUICKTHBHOM
Tonyuam eosmodcnocme 00CYXIEHUH IPOOIIEM, TIPOSIBIISIOT
Hay4umucsi: TPOTHO3UPOBATH aKTUBHOCTH BO B3aMMOJICHCTBUH
CBOMCTBa HEU3YUYCHHBIX JUTA pEIICHUS KOMMYHUKATUBHBIX U
DJICMCHTOB U UX COG}II/IHCHI/Iﬁ Ha IIO3HABATCJIIbHBIX 3aaa4
OCHOBE 3HaHUU O NEPUOJUUECKOM
3aKOHE
31. Bonopon ITonoxxenue Bosiopoa B Hayuamcs: xapaktepu3oBatb PeryasituBHbI€: dopmupyror
Ilepnoguueckoii cucteme BOZOPOJ 110 €r0 IOJIOKEHUIO B PaznmuuaroT crioco6 u pe3yasTar KOMMYHHMKaTUBHBIH

XUMHNYCCKUX 3JICMCHTOB

I[ICXD [..M.Menpaencena,

JIEUCTBUS

KOMIIOHCHT B




. U. MenneneeBa. CTpoeHue aroma
u MoJekyisl. Dusnueckue u
XMMHUYECKHE CBOICTBa BOIOPOAA, €T0
HOJTy4eHHE U IPUMEHCHHE.

JIa6. onbITHI:

20. IToyuenue

U PacIo3HaBaHUE BOAOPOAA

XapaKTepU30BaTh CTPOCHUE aTOMa
BOJIOPO/ia, OOBSICHSTH €T0
BO3MO>KHEIE CTEIICHN OKHUCIICHHS,
XapaKTepu30BaTh

(hmuznUIecKue ¥ XUMHIECKIe
CBOWCTBa BOAOPOAA, OOBICHATH
3aBHCHAMOCTB CBOHCTB BOJOPO/A OT
nojokenus ero B IICXD
JI.1.MeHnneneeBa, OUCHIBATh
1abopaToOpHBIE U MPOMBIILIICHHBIE
CHoCcOO0BI OJIYYCHHUS BOJOPOA .
THonyuam go3moorcnocmo
Hayuumucs: OOBACHATH
JIBOMCTBEHHOE IOJIOKEHUE
Bogopoza B IICXD
J.M.MenneneeBa, rpaMOTHO
oOpamarbcs ¢ BemecTBaMH B
MMOBCEAHEBHOM KU3HU

Ilo3naBatenbHbIe:

Brnaneror o6umM npremom
peleHus 3aaa4
KommykaTuBHbIE!
JloroBapuBaroTcst 0 COBMECTHOM
JEATEIBHOCTH 110]] PyKOBOACTBOM
YUUTENA

OOILeHNH U
COTPYJHUYECTBE CO
CBEPCTHUKAMHU B
nporecce
o0Opa3zoBaTenbpHON
JeATEeIEHOCTH

32.

Bonxa

Crpoenue monekyinbl. Bonoponnas
XUMHUUecKas cBs3b. Pusnueckue
CcBOIicTBa BOABI. AHOMAJINU CBOUCTB
Boabl. ['mapodunsHeie u
ruapodoOHbIE BelecTBa.
XUMUYECKUE CBOMCTBA BOJBL.
KpyroBopoT BozibI B IPUPOJE.
Bomoounctka. Aspanus BOJBI.
beiToBbie GUILTPHL. MHUHEpalIbHbIE
BOJIBI. JlMCTHIUIMpOBaHHAS BOJA, €€
MOJTyYeHHUEe ¥ IPUMEHEHHE.

Jlal. onbITHI:

21. UccnenoBaHue MOBEPXHOCTHOTO
HATSKEHUSI BOABI.

22. PacTBOpeHHe NiepMaHTraHaTa
KaJisl WJIM METHOTO KyIopoca B
Boze. 23. ['unparanus
00e3B0o)keHHOT0 Cynb(dara

menu (II). 24. Usrorosnenne
THIICOBOTO OTIHeYaTKa. 25.
O3HaKOMIIEHHE C KOJUIEKIUEH
OBITOBBIX (PHUIBTPOB.

Hayuamcs : xapakrepruzoBaTh
CTPOCHHE MOJICKYIIBI BOIOPO/IA,
(huznvecKue ¥ XUMHICCKIEe
CBOWCTBA BOJIBI, OOBSACHSTH
aHOMAaJIUU BOJIbI, CITOCOOBI
OYHUCTKH BOJIbI, IPUMCHSTh B OBITY
(UITBTPBI TSI OYUCTKH BOJIBI,
MPaBUJILHO HCIIOJIb30BATh
MUHEPaJIbHYIO BOMY, BBIMOJIHATh
pacueTsl o ypaBHEHISIM
XUMHYECKUX PEaKIuii,
MPOTEKAOIIUX C YIaCTHEM BOJIBL.
Honyuam eo3modcHocme
Hayuumuvcsi: 0OBbEKTUBHO
OIIEHUBATh HH(POPMAIIHIO O
BEIIECTBAX U XUMHUYCCKHIX
Mporeccax, KpUTHIECKH
OTHOCHUTHCS K IICEBIOHAYIHOM
nHpOpMaIU, HeTOOPOCOBECTHOM
pekname

PerynsitTuBHbIe:

[InanupytoT cBOU AEHCTBUS B CBSI3U
C MOCTaBICHHON 3afaueil u
YCIIOBHSIMU €€ PELICHUS
IlIo3HaBaTe/IbHBIC:

CraBsaT 1 GOpMYIHPYIOT IETH U
npoOIeMbl ypoka
KomMykaTUBHBIE:
KonTtponupyrot neicTBus
rapTHepa

Hmerot nemoctHoe
MHPOBO33pEHIE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY
YPOBHIO Pa3BUTHSA
HayKH




26. O3HaKOMIIEHHE C COCTaBOM
MUHEPAILHOU BOJIBI

33. Tanorens!: o0Owas OO011ast XapaKTepUCTHKA T'aIOTEeHOB! Hayuamcsa: xapakrepu3oBaTh PerynsiTuBHbIC: IIposBasiroT
XapaKTepPUCTHKA CTPOEHUE aTOMOB; IIPOCTHIE BEIIECTBA | CTPOEHHE MOJIEKYJ FaJIOT€HOB, [Tnanupyrot CBOM JeHCTBHS B CBA3H | JKONOTHYECKOE
U OCHOBHBIE COEJMHEHUS TaJIOTE€HOB, OINUCHIBATH (pru3nIEcKue U C MOCTaBICHHON 3a7a4ueil n CO3HaHHE
nx cBoiictBa. KpaTkue cBeneHus o XUMHYECKHE CBOWCTBA raJloTeHOB YCIIOBHSIMU €€ PELICHUS
xJope, Opome, GpTope u Hoze. Ha OCHOBE HAOJIOICHNH 3a UX Ilo3naBaTenbHbIE:
IIpuMeHeHne TaJoreHoB U MPEBPALEHUAMHI BO BPEeMs CraBar 1 GOpMyITHPYIOT LENU U
HX COCIMHEHUI B HAPOJIHOM JIEMOHCTPALIMOHHBIX OMBITOB, Ipo0JIEeMBI ypoKa
XO3AUCTBE. OOBSACHSTH 3aBUCUMOCTH CBOMCTB KomMmykaTuBHBIE:
JemMoHcTpanuu: TaJIOTeHOB UX OT MOJIOKCHUSI B AJIeKBaTHO UCHOJB3YIOT PEUECBBIC
OO0pa3ipl rajToreHoB — I[ICXD A.U. Menneneesa, cpeacTsa aist 3pPEKTUBHOTO
IIPOCTHIX BeIecTB. B3auMonelicTeue COCTaBJIATh (POPMYJIbI COSAUHEHUI | pelleHHUs KOMMYHHKAaTHBHBIX 3a1a4
TaJIOTeHOB C HATPUEM, ATIOMUHHEM. rajJoreHoB M 1o GopMynam naBaTh
BriTecHeHue xnopoM Opoma WM Hofa | Ha3BaHHs COSIUHEHUSIM TaJIOTCHOB
13 PACTBOPOB UX COJEH THonyuam eosmodicnocms
HAy4umuvcs: OCO3HABATh
HEOOXOIUMOCTE COOJTIOIEHUS
MPaBUI HKOJIOTUIECKON
0e30macHOCTH TIpH OOpaIICHUH ¢
raJloreHaMu
34. CoenuHeHus OCHOBHBIE COETUHEHHS TaJIOT€HOB: Hayuamcs: yctaHaBIMBaTh CBSI3b PeryasiruBHbIE: Bocnuranue
raJIOTCHORB rajjoreHOBOAOPOIbI, COIU MEXK/ly CBOMCTBAMHU COEAMHEHUN U | YUYUTHIBAIOT [IPABUJIO B OTBETCTBEHHOTO
raJIOTeHOBOJOPOIHBIX KHCIIOT. UX MIPUMEHEHNEM, H3y4aTh IUTAHUPOBAHUHU U KOHTPOJIE OTHOIICHUSA K
JemMoHcTpanuu: CBOMCTBA COEIMHEHUI TaIOTEHOB B | CII0CO0A pEeIIeHUs pupoze
O0pa3ibl NPUPOTHBIX XO7ie BBINOJIHEHNA JabopaTopHelx | Ilo3HaBaTebHBIE:
COEJIMHEHUH XJIopa. OIBITOB , Hcnonb3yroT MOUCK HeOOXOAMMON
JIa6. onbITHI: Tlonyuam eo3moorcnocmeo UH(OPMALIUH JJIsI BBITTOTHEHHS
27. KauecTBeHHas peakiys Ha HAy4yumucs: UCHOIb30BaTh y4eOHBIX 3a/1aHHH ¢
raJlOTeHU-HOHBI pHUOOpETEHHBIE KOMIIETCHIIUH HCIIONIb30BaHNEM YueOHOH
IPHY BBIIIOJHEHUH TIPOEKTHBIX JIUTPATypHI
paboT 1Mo U3y4YEeHUIO CBOWCTB U KomMmykaTuBHBIE:
CHOCOOO0B MOJTY4YEHHS U Y4UTBIBAIOT pa3Hble MHEHUS U
pacro3HaBaHUs COEIWHEHUI CTpeMSTCA K KOOPAWHAIINN
TaJIOTeHOB Pa3NIUYHBIX TTO3UIUH B
COTPYAHHUYECTBE
35. HpaKTquCKaﬂ Pemenne skcriepuMeHTaNbHBIX 33724 | Hayuamcs: obpamarscs ¢ PeryasituBHble: Osnanenne
padora Ned 1o teMe «lloarpymnmna ragoreHoB» nmabopaTopHbIM 000pyaoBaHueM K | OCYIIECTBISIOT MOIIATOBBIN HaBbIKaMU JJIs
P HarpeBaTeIbHBIMU IPHOOPaMH B KOHTPOJIb TI0 PE3yIbTaTy MPaKTUIECKOH
CIICHHC COOTBETCTBHUH C IPAaBUIIAMHU JIeSITeIbHOCTH




BKCHepI/IMCHTaJ'II)HBIX TCXHUKHA 6630HaCHOCTI/I, ITo3naBaTeabHbIE:
327124 110 TEME OTHCHIBATH XUMUYECKUN IIpoBoasT cpaBHEHUE U
9KCIEPUMEHT C MOMOILBIO A3bIKa KJIacCU(UKAIHIO MO 3alaHHBIM
«[Toarpymnma
XUMUH, JENATh BBIBOJIBI 110 KpUTEPUSIM
rajoreHoB» pe3yNbTaTaM SKCIIEPHMEHTA. KoMMyKaTHBHbIE:
Ionyuam eo3moocnocmeo Haxopar obmee pemenne yaeOHOM
Hay4umucs: 0CO3HABATh 3a1a4u
HEOOXOIUMOCTE COOJTIOIEHUS
npaBui b u OT ams coxpaneHus
CBOETO 3/I0OPOBbSl U OKPYKAIOIMIHUX
36. KI/IC_]'IOpO bl CtpoeHue aToMa U aJlIoTPOIHs Hayuamcs:, PeryasituBHbI€: CrtpemiieHue K
KHCJIOPOJa; CBOWCTBA U IPUMEHEHHE | XapaKTepHU30BaTh CTPOCHUE Paznnuatot cnocod u pesynbrar 3I0pPOBOMY 00pa3y
€ro aJUTOTPOITHBIX MOTU(DUKAIIHHA. MOJIEKYJIbI KHCIIOPOJA, JIeUCTBUS JKU3HU
JIa6. onbITHI: COCTaBJIATh XUMHUYECKHUE Ilo3naBaTenbHbIE:
28. IlomyueHue YpaBHEHHMS, XapaKTepU3yIOIIHe Brnaneror o6uuM npreMom
Y paclo3HaBaHUE KUCIOpOoJa XUMHUYECKHE CBOMCTBA KUCIOPOJa, | pElIeHHUs 3a1a4
OOBSCHATH IPUMCHEHUE KomMmykaTuBHBIE:
AITTIOTPOIHBIX MOAM(pHUKAINI [JoroBapuBaroTcst 0 COBMECTHO
KHCII0pOJa, JIESATENBHOCTH MO PyKOBOJACTBOM
OTIMCHIBATH JTAOOPATOPHEIC H YUHUTENSA
MIPOMBIIIICHHBIE CIIOCOOBI
MOJIy4EeHHUS KUCIIOPOJIA .
THonyuam eo3modcHocms
Hay4umuvcs: TPAaMOTHO oOpamaThes
C BELIECTBAMHU B [IOBCEIHEBHOU
KU3HHU
37. Cepa, ee (1)]/13]/11{6[(1/[6 U CtpoeHue aToMa U alyIoTponus cepol; | Hayuamcs:, PeryasituBHble: DopMHUPYIOT OCHOBBI
XHUMHUIECKIE CBOMCTBA U IPUMEHEHNE XapaKTepH30BaTh CTPOCHHE PaznuuaroT cnoco6 u pesynbrar 3KOJIOTHYECKOTO
. POMOHMYECKON CEepHI. MOJICKYJIBI CEPBI OOBSCHATH JeHCTBUS MBIIUTCHUS
CBOHCTBA JdeMoHcTpanuu: 3aBUCUMOCTb CBOIICTB CEPHI OT €€ [lo3naBaTeabHbIE:

B3aumoneiicTBue cepsl

C MeTaJIaMH, BOJIOPOJIOM U
KHUCIIOPOAOM.

JIa0. omNbITHI:

29. T'openwue cepbl HA BO3IyXe U B
KHUCIIOPOJIe

nonoxxenus B [ICXO JI.1.
Memnneneesa, COCTaBIATh
XUMHYECKHE ypaBHEHUS,
XapaKTepU3yIOINEe XUMIIECKUE
CBOWCTBA cepbl, O0BACHATH
MIPUMEHEHNE aJUTOTPOITHBIX
MOU(HUKAIINA CepBI

Ionyuam 6o3mooicHoCcHb
Hay4umuvcs: TPAMOTHO 0OpammaTbes
C BEIIECTBAMU B MMOBCEJIHEBHOI

Bnazgerot o6mum mpreMom
pelieHus 3a1a4
KomMmykaTuBHBIE:
JoroBapupatorcs 0 COBMECTHOM
JeSITeIBbHOCTH, IPUXO0JIS K 00IeMy
PeIeHHIO




JKU3HU

38. CoenuHeHns cepbl Oxkcunsl cepol (IV) u (VI); ux Hayuamcs:, PeryasituBHbI€: DopMHUPYIOT UHTEPEC
MOJIy4YeHHUE, OINKCHIBATh CBOMCTBA COCMHEHUH | YUUTHIBAaIOT IPaBUIIO B K KOHKPETHOMY
CBOMCTBA U IPUMEHEHUE CepBbl, COCTAaBIIATh YPAaBHEHUS ITAaHUPOBaHUU U KOHTPOJIE XUMHYECKOMY
peaKIMii, COOTBETCTBYIOIIUX croco0a pemeHust 3JIEMEHTY, TTOUCK
«LEMOYKe» MPeBpalleHHH Ilo3naBaTenbHbIE: JIOTIOJTHUTENBHOM
Ionyuam eo3moocnocmeo Hcnonp3yroT nonck HeoOxXoauMoit | mH(pOpMAaIim o HeM.
Hay4umucsi: IPOTHO3UPOBATH nH(pOpManNH IS BBITIOTHEHUS
XUMHYECKIE CBOWCTBA BEMIECTB HA | YUCOHBIX 3aJaHUM C
OCHOBE HX CBOMCTB U CTPOECHHUS HCTIONB30BAaHNEM YueOHOH
JUTPATypH
KomMykaTuBHBIE:
Kontpomnupyror aeictaue
nmapTHepa
39. CepHa}I KHUCJIOTa Kak CepHasi KUCJIOTa KaK AJIEKTPONUT U ee | Hayuamcs:, PeryasituBHbI€:
SJIEKTPOIIAT H €€ COIH COJIH, UX NPUMEHEHUE B HAPOLHOM OIHCHIBATh CBOMCTBA CEPHOU PaEHI/I‘IaIOT €Hoco0 u pe3ynbrar
XO3HCTBE. KHCJIOTBI, B XOZI€ TPOBEACHUS JefcTBUSA
JeMoHcTpanuu: 71a00PaTOPHBIX OIBITOB , [o3naBarte/bHbIE:
OO0pas1s! TPUPOTHBIX MPOBOJUTH Ka4ECTBEHHYIO Brnaneror obuiuM npremom
coeanHeHni cepbl. OOpasIbl peakiuro Ha cyibdaT - HOH pelieHus 3a1a4
Ba)KHEHIIMX AJIs1 HAPOAHOTO Tonyuam eosmodicHocme KommykaTuBHbI€!
xo03s1iicTBa CyIb(aTOB. HAY4umuvcs: XapaKTepU30BaTh JloroBapHuBaroTCsi 0 COBMECTHOM
Jla0. onmbITHI: 0co0bIe CBOMCTBA JIeATENIbHOCTM, IPUXOASAT K
30. CaoiicTBa pa30aBieHHOIl cepHOI KOHIIEHTPHUPOBAaHHOH CEepHOIt o0I11eMy peuIeHHIo
KHUCJIOTHI KHCJIOTHI
40, CepHast KUCJIOTa Kak CepHas KHCJIOTA KaK OKHCIIUTENb. Hayuamcsa :cocTaBIATh ypaBHeHUs | PeryiasiTUBHbBIE: HcnsITRIBaIOT
OKHCIIUTEb. IIpou3BOACTBO CEPHOU KUCIIOTHI U €€ OBP ¢ yuactuem cepHoOlf KucnoThl, | [ImaHUpYIOT CBOM neiicTBUS B 4yBCTBO TOPAOCTH 3a
I IIpUMEHEHNE ONHCHIBATh O0JIACTH NPUMEHEHHUS | COOTBETCTBUU C MOCTaBICHHON poccHiiCKyIO HAyKy
OIyHCHHC 1 . CEPHOM KUCIIOTHI 3aJja4ell U yCIOBUSAMU €€
HIPUMECHCHNUE CEPHOU Ionyuam 603moacHocmy peanuzanuu
KHCJIOTBI Hayyumuvcs IPUBOAUTH NPUMEPDI Ilo3naBatenbHbIe:
YpaBHEHHUH peakLuil, Jexalux B Brnaneror obuuM npremom
OCHOBE ITPOU3BOJICTBA CEPHOU pelieHus 3a1a4
KHCJIOTHI KomMykaTUBHBIE:
KoHTosIMpyIoT fneiicTBYs IapTHEpa
41. HpaKTquCKaﬂ Pemenne skcriepuMeHTaNbHBIX 337029 | Hayuamcs: obpamarscs ¢ PeryasituBHble: YMerT ynpaBisiTh
padora Ne5 no teMe «lloarpynmna kucinopona» nmabopaTopHbIM 000pyaoBaHueM K | OCYIIECTBISIOT MOIIATOBBIN cBoei
P HarpeBaTeIbHBIMU IPHOOPaMH B KOHTPOJIb TI0 PE3yIbTaTy MIO3HABATENIFHON
CIICHHC COOTBETCTBHUH C IPAaBUIIAMHU JIeSITETTPHOCTHIO




JKCIIEPUMEHTAIBHBIX
3a/1a4 110 TeMe
«[Toarpymnma
KHCIIOpOJIa»

TEXHUKH 0€30I1aCHOCTH,
OIIUCHIBATH XUMHUYECKHUI
9KCICPUMEHT C MMOMOIIBIO A3bIKA
XUMHMH, J€1aTh BEIBOBI 110
pe3yJbTaTaM KCIIEPUMEHTA.
Honyuam gozmodicHocmp
Hayuumucsi: 0CO3HaBaTh
HEOOXOIUMOCTE COOJTIOIEHUS

Ilo3naBarteJbHbIC:
CtposT peueBoe BbICKa3bIBAHHE B
YCTHOW U MUCHhMEHHO# hopme

KommykaTuBHbIE!
YdUTHIBaIOT pa3Hble MHEHHS U
CTpeMATCSA K KOOPANHALUH
Pa3IMYHBIX NO3ULMI B

npaBui b u OT ams coxpaneHus COTPYIHUYECTBE
CBOETO 3/I0OPOBbSl U OKPYKAIOIMIHUX
42. A30T U ero CBOMCTBA CtpoeHue aToMa U MOJIEKYJIbI a30Ta; Hayuamcs:, PeryasituBHbI€: DopMHUPYIOT UHTEPEC
CBOICTBA a30Ta KaK MPOCTOr0 XapaKTepu30BaTh CTpoeHue aToMa | [ImaHupyIOT cBOM IeHCTBUA B CBSI3U | K KOHKPETHOMY
BelllecTBa Y MOJIEKYJIBI a30Ta, OOBSCHATD C TOCTaBJICHHON 3a7aueil u XUMHYECKOMY
3aBHCHUMOCTh CBOMCTB a30Ta OT YCIIOBHUSIMU €€ PELICHUs 3JIEMEHTY
ero nojoxxenus B [ICXD JI.1. Ilo3HaBaTe/IbHBIE:
Memnneneesa, COCTaBIATh CraBat 1 GOpMyIHPYIOT LEJN U
XUMHYECKHE yPaBHEHUS, po0JIeMBI ypoka
XapaKTEPU3YIOIUE XUMHUYECKHUE KomMmykaTuBHBIE:
cBo¥icTBa azota Ilonyuam AJIEKBaTHO HCHOJB3YIOT PEUYEBBIE
B03MOJICHOCHIb HAYYUNBCA. cpeacTsa st 3PPEKTUBHOTO
TPaMOTHO 00paIaThes ¢ pelIeHns: KOMMYHUKATHBHBIX 33134
BEIIIECTBAMH B TIOBCEIHEBHOU
KHU3HU
43. AMMMUAK U €ero AMMHUak, CTpoeHue, CBOWCTBA, Hayuamcsa: onucsiBaTh CBOICTBA PeryasituBHbIe:
coenunenus. Conu nosydeHue u npuMmeHenune. Comu aMMHaKa B X0/1€ IPOBEICHHS [I1aHupyIOT CBOM IEHCTBHS B CBSI3U
aMMOHMs, UX CBOMCTBA U 71a00paTOPHBIX OIBITOB, C IIOCTaBJICHHOM 3a7aueil u
aMMOHHA IIPUMEHEHUE. MIPOBOIUTH KaYECTBEHHYIO YCIIOBHSIMU €€ PELICHUs
JIa6. onbITHI: PEaKIMIo Ha HOH -aMMOHHS Ilo3naBaTenbHbIE:
31. M3yueHue cBOMCTB aMMHUaKa. Honyuam eo3moorcnocmeo CraBsaT 1 GOpMYIHPYIOT IETH U
32. Pacno3HaBaHue conel aMMOHUS HAyuumubCcsi: TPUBOIUTE IPUMEPHI | TPOOJIEMBI ypoKa
YpaBHEHMH peakLuil, JexKalux B KommykaTuBHbI€!
OCHOBE NPOMBIIUICHHBIX CIOCO00B Kontponupyrot aelicTus
NOJY4YEeHHUs] aMMHaKa napTHepa
44, OxkcuIIBI a30Ta Oxcuppt azota(ll) u (1V) Hayuames:, PeryasiTuBHbIE:

OIMCHIBATh CBOMCTBA COEIMHEHUI
a30Ta, COCTABJIATh YPABHEHUS
peakuuii, COOTBETCTBYIOLIUX
«LIETI0YKE» MIPEBPALLECHUI
Tonywam eo3moxcrHocms
HAy4umucs: NPOrHO3UPOBATh

Y4uTHIBAIOT IPABUIIO B
TJIAaHUPOBAHUHN U KOHTPOJIE
crioco0a penieHus
ITo3naBaTeJbHBbIE:

Hcrmonb3yroT MOUCK HeOOXOAMMON
WH(GOPMANNH JUISI BEITIOTHEHUS




XHMHUYECKHE CBOMCTBA BEIIECTB HA
OCHOBE UX CBOMCTB U CTpOCHUA

yueOHBIX 3a/1aHUH C
UCIIOJIb30BaHUEM YueOHOMH

JUTPATYPHI
KommykaTuBHbIE!
KonTponupyrot neiictsue
mapTHEpa
45. A30THAS KHUCJIO0TAa KaK A30THas KUCJIO0Ta KaK 3JIEeKTPONIUT, ee | Hayuamces:, PerynsituBHbIe:
3JIEKTPOIIHT, & CBOMCTBA M IPUMEHEHHE. ONMCHIBATh CBOMCTBA a30THOM Pagnnqa}oT croco0 u pe3ynabpTat
JeMoHCTpanuu: KHCJIOTBI, B XOZI€ TPOBEACHUS JercTBUS
TIPUMCHCHHC 06 i OOpaTOPHBIX OIIBITOB [Ho3naBarte/bHbIE:
pasIbl BRXKHEHIITNX nmabopaTop
JUIS HApOJTHOTO XO035HCTBAa HUTPATOB. | [lomyuam 03modcHOCHb Brnaneror o6umM npremMom
JIa6. onbITHI: HAay4umucsi: COCTaBIATh perieHus 3aaay
33. CpoiicTBa IIETIOYKW MPEBPAILEHUH 110 KomMmykaTuBHbIE!
pa30aBICHHOM a30THOI KHCIOTHI a3ory JloroBapuBarorcs 0 COBMECTHOM
JEeSITeIbHOCTM, IPUXOJAT K
o0IIeMy penIeHHIo
46. A3oTHAaS KHCJIOTa KaK A3OTHas KHCJIOTa KaK OKUCIUTEI. Hayuamcs :cocTaBisTh ypaBHeHUs1 | PeryasiTuBHBIE:
OKHCJIUTEND, €& Hutpats! 1 HUTPHUTEHL, TpobIeMa ux OBP c yuactuem a3oTHOI [InanupytoT cBou AEHCTBUS B
COJEpKaHUs B C/X IPOSYKIIUH. KHUCJIOTHI, IPUMEHSTH COJH COOTBETCTBHH C MOCTABICHHOMN
TIOITy4CHHIC A30THBIE yROOpeHHA A30THOH KHCJIOTHI B IPAKTUYECKON | 3a/a4ei U yCIOBUSIMH €€
JeMoHcTpanuu: JIeSITEIbHOCTH, IPOBOIUTH peanu3ain
BsanmoneticTBre Ka4eCTBEHHYIO PEAKLUIO Ha I[lo3naBaTeabHbIE:
KOHIIEHTPUPOBAHHOM a30THOM HUTPAT - UOH Bnagerot o6mmmM nmpruemMom
KHUCJIOTHI C MEIIBIO. THonyuam eo3modcHocms perieHus 3aaay
JIa6. onbITHI: Hay4umuvca’ XapakTepU30BaTh KomMykaTUBHBIE:
34. BzaumozeiicTBre 0co0bIe CBO¥CTBA KoHTonmupytot aeiicTBus mapTHepa
KOHLEHTPUPOBAHHOM a30THOMI KOHLEHTPUPOBAHHOM a30THOM
KHCJIOTHI C MEJIbI0 KHCJIOTHI
47. docdop. Crpoenue aToma 1 aJIoTpONus Hayuamca: PerynsitTuBHbIe: DOopMHPYIOT HHTEPEC
CoenuHenus ¢ocdopa, coiicTBa 6enoro u XapaKTepu30BaTh cTpoeHne atoMa | [InaHupyloT cBOM IEHCTBUS B CBSI3M | K KOHKPETHOMY
I kpacHoro ¢ocdopa, ux npuMenenue. | pocdopa, 0OBICHATH 3aBUCUMOCTD | C MOCTABJICHHOH 3a7adel u XUMHYECKOMY
(bocdopa. [onsue o OCHOBHBIE COETUHEHHS: OKCH T CBOHCTB (ocdopa oT ero YCIIOBHUSIMU €€ PELICHUs SJIEMEHTY, IOUCK
ocdopHbIx docdopa (V) u oprodochopHas kuc- | nomoxenus B [ICXD JI.1. IMo3naBaTelbHbIE: JIOTIOJTHUTETLHOM
y10OpeHusx nota, pocdarsr. PochopHbIe MenneneeBa, COCTaBIATh CraBsT 1 GOPMYIHUPYIOT IETH U UHGOPMALIIHU O HEM.

YI0OpeHus.

JdeMoHcTpauum:

OO6pas3Isl IPUPOIHBIX
coenunenuit pocdopa. O6pasis!
BaKHEUIIMX ISl HAPOJHOTO

XUMHUYCCKHUEC YPABHCHUA,
XapaKTEepU3YIOILUE XUMUYECKUE
CBOICTBa a30Ta

B pe3yJIbTaTe MPOBEACHUS
71a00paTOPHBIX OIBITOB,

mpobIeMBbl ypoKa
KommykaTuBHbIe:
AJIEKBATHO HCIIOJIB3YIOT PEYEBHIE
cpencta 11t 3¢ (HEKTUBHOTO
PEHICHUA KOMMYHUKATUBHBIX 3a1a4




x03sicTBa pochaTos.
JIab. ombITHI:

35. T'openue gocdopa Ha BO3IyXE U B

KUCIIOpOJe.
36. PacnosnaBanme ¢ocdaros

MPOBOIUTH KAYCCTBEHHYIO
peakimro Ha Gocdar - HoH
Ionyuam eo3moocnocme
HAyYumuvCsi: OIMUCHIBATH
(usnueckre U XUMHIECKUE
MPOLIECCHI, SIBIISIOIIUECS YaCThIO
KPYTrOBOpPOTA BELIECTB B IPHPO/IC

48. Yraepon CrpoeHne aToMa 1 aJuIOTPOTINS Hayuamcs: xapakTepu3oBaTthb PeryasiTuBHbIe: DopMHPYIOT
yTiepoja, CBOMCTBA €To CTPOCHHE aTOMa yTIIepoAaa, PasnmuaaroT crmocod u pe3ynpTat HWHTEpecC K
MoIUHUKAIMNA U X IPHUMEHEHIE. OOBSCHATH 3aBUCHMOCTH CBOHCTB JercTBUS KOHKPETHOMY
JemMoHcTpanuu: yriepoja OT €ro MOJIOKCHUS B ITo3naBaTenbHbIE: XUMHUYECKOMY
Ilornouienue yriaem pacTBOPEHHBIX [ICXD JI.1. Menneneesa, BnazgeroT o0uum nmprueMom 3JIEMEHTY, MIOUCK
BEIIECTB WM ra3oB. BoccTaHOBNIeHHE | COCTAaBIATH XUMHUYECKHE peleHus 3aaay JTOTIOTHUTEIHHON
MeH U3 €€ OKCHJIA YITIeM. YpaBHEHHMS, XapaKTepU3yIOIIHe KomMmykaTuBHbIE! uH(pOpMaLUK O HEM.
Jlad. onbITHI: XUMUYECKHE CBOMCTBA yriepo/a JoroBapuBarorcs 0 COBMECTHOM
37. TopeHue yriast B KHCIOPOe Honyuam eo3mosicHocme JESITeTHbHOCTH O] PYKOBOJICTBOM
Hay4umucs: OIHCHIBATH YAUTENS
(hmznvecKne ¥ XUMHICCKIEe
TIPOIICCCHI, SBIAIONINECS YaCThIO
KPYTOBOPOTa BEIIECTB B IPUPOJIE
49, Oxkcupsl yriaepoa Oxcunst yrepona (1) u (IV), ux Hayuamcs:, PeryasiruBHbIE: DopMUPYIOT yMEHUE
CBOICTBA M TPUMEHCHHE OTIACHIBATh CBOMCTBA OKCHJIOB YYHUTHIBAIOT IPABUIIO B HCTIOJIh30BaTh 3HAHUS
yriaepoja, COCTaBIATh YPAaBHEHUS | IUIAHUPOBAHUH U KOHTpPOJIE B OBITY
peaxIuii, COOTBETCTBYIOIINX crioco0a pereHus
«ILIETIOYKe» MPEBPALICHUH . Ilo3naBaTenbHbIE:
MPOBOJUTH KaUe€CTBEHHYIO Hcnonp3yroT NoucK He0OX0 MO
PEaKIMIo MO PACIO3HABAHUIO UH(OPMAITUH JIS BBITTOJHCHHUS
YIJIEKHUCIIOTO ra3a y4eOHBIX 3a1aHui ¢
Honyuam eo3modcHocms HCTIOJB30BaHUEM YIEOHOM
Hayuumucs: MPOTHO3UPOBATH JIUTPATYPHI
XHUMHMYECKHE CBOWCTBA BellecTB Ha | KoMMmykaTuBHBIE:
OCHOBE UX CBOMCTB U CTPOCHHUS KouTponupyroT neiictsue
napTHepa
50. VYroapHagd KUCIOTA U VYronbHas kucinota. Coau yroiabHOH Hayuamcs: PerynsiTuBHbIe: DopMUPYIOT YMEHHUS

e€ cou.
JKecTkoCTh BOIBI U
CIIOCOOBI €€
yCTpaHEHHS

KHUCJIOTBI: KaJIBITUT, COJIa, TTOTAIII, UX

3HAYCHUEC U an/Ipogle U XXU3HU
YeoBeKa.

JKecTkoCTh BOJBI U CITOCOOBI €€
yCTpaHEHHUSI.

JdemoncTpanum:

JlaBaTh ONIPEAEIECHUS IOHATUAM
(GKECTKOCTb BOJbD» ,0IUCHIBATH
CBOMWCTBA YrOJIbHOW KHCJIOTHI,
COCTAaBJISATh YPABHEHUS PEAKIUA,
COOTBETCTBYIOIIUX «LENOUYKE»
MpeBpalieHuil , COCTaBIATh

PaznmuuaroT crioco6 u pe3yasTar
JIeUCTBUS

ITo3HaBare/bHbIC:

Bragerot o6uum nmpuemom
peuieHus 3aaaq
KommykaTuBHbIe:

WCIIONIB30BATh 3HAHUS
B OBITY




OO0pas3Isl NPUPOIHBIX COCTUHCHUIMA
yriepoaa. O0pasibl BaXKHEHIIIUX IS

Ha3BaHUsA COJIEH YroJIbHOU
KHCJIOTHI,

JloroBapuBaroTcs 0 COBMECTHOM
JIEATEIIHOCTM, IPUXOASAT K

HapOJHOTO X034HCTBa KapOOHATOB. MPOBOJIUTH KaYECTBEHHYIO 00ILEeMY PELIEHUIO
JIa6. onbITHI: peaKIiio Ha KapOOoHAT - HOH
38. [lomy4yeHne yroapHOM KUCIOTEL M | Tlonyuam 603mMocHOCHb
n3ydeHne ee cBoicTB. 39. [lepexon HAay4umucs: TPOrHO3UPOBATh
KapOOHATOB B THAPOKAapOOHATHI. XUMHYECKHE CBOMCTBA BELIECTB Ha
40. Pazmoxenne rugpokapOoHaTa OCHOBE WX CBOMCTB U CTPOCHHS
HaTpHs
51. erMHI/If/'I CrpoeHue aToMa KpEMHUS; Hayuamcs:, PerynsitTuBHbIe: DopMUpyIOT
KpPHUCTaJTNYECKUIN KpEeMHUH, ero XapaKTepH30BaTh CTPOCHUE aTOMa | ANIEKBaTHO BOCIIPUHUMAIOT UHTEpeca K
CBOICTBA U IPUMEHEHHE KPEMHUS, OOBACHITh 3aBUCUMOCTh | NPEIOKEHUS U OLIEHKY YUUTENIA U | KOHKPETHOMY
CBOMCTB KPEMHHUS OT €ro OJTHOKJIAaaCHUKOB XUMHYECKOMY
nonoxkenus B [ICXD JI.H. ITo3naBaTenbHbIE: 3JIEMEHTY, TIOUCK
MeHpeneeBa, COCTaBIATh Bribuparot Haunboee JIOTIOJTHUTETBHOM
XUMHYECKHE yPaBHEHUS, 3¢ QEKTUBHBIEC CTIOCOOBI PEIICHHS nH(pOpPMAINH O HEM.
XapaKTEPU3YIOIUE XUMHUYECKHUE 3a[a4, KOHTPOIUPYIOT U
CBOMCTBA KPEMHHUS OLICHUBAIOT MIPOLECC U PE3YIBTAT
THonyuam eosmodicnocms JESTEIbHOCTH
Hayuumuvcs: TpaMoTHO oOpamatbes | KoMMykaTuBHbBIE!
C BEIECTBAMU B ITOBCEIHEBHON JloroBapHBaroTCs 0 pacnpeneIeHun
JKA3HU GbyHKIMN ¥ posiell B COBMECTHOM
JIeSITeIbHOCTH
52. CoenuHeHus KPEMHHUS Oxcun kpemuus (IV), ero npuponnsie | Hayuamces:, PeryasituBHbIe:
pa3HoBUIHOCTH. CHIIMKATHI. OIHCHIBATh CBOMCTBA OKCHJIA Y4YUTHIBAIOT MPaBUIIO B
3Ha4YeHHne COeANHEHUH KPEMHHUS B KPEMHHS, COCTAaBIISITh YPaBHEHUS IUTAHUPOBAHUHU U KOHTPOJIE
JKUBO U HEXXMBOU IIPUPOJIE. peakuui, COOTBETCTBYIOLIUX crioco0a pereHus
JeMoHcTpanuu: «ILIETIOYKe» MPEBPALICHUH . Ilo3naBaTenbHbIE:
OO0pas1b! TPUPOIAHBIX COSAMHEHNH MPOBOJIUTH KaYECTBEHHYIO Hcnonp3yroT nmouck HeoOX0uMOoit
KpEMHHSL. pPEaKIMI0 Ha CHIIMKAT - HOH nH(pOpManny IS BBITTOIHEHUS
Jla0. onbITHI: Tonyuam eosmodicHocme y4eOHBIX 3aIaHUH C
41. IlonyueHne KpEMHEBOH KHCIOTBI Hay4umucsi: IPOrHO3UPOBATh HCIIONIb30BaHNEM YueOHOH
U U3y4YEHHE €€ CBOUCTB XUMHMYECKHE CBOWCTBA BELIECTB HA | JIMTPATYpPbI
OCHOBE UX CBOMCTB U CTPOCHHUS KomMykaTuBHBIE:
YYHUTHIBAIOT pa3HbIEe MHEHUS U
CTpeMSTCA K KOOPAWHAIINN
Pa3JIMYHBIX MTO3UILIUI B
COTPYAHHUYECTBE
53. CunukaTtHast TlonsiTHE O CUITMKATHOM Hayuamcsa: npaktuueckomy PeryasituBHble: dopmupyror
MIPOMBINIIEHHOCTH. CTEKIIO, IIEMEHT, MIPUMEHEHUIO COSIMHEHUH Paznmuuarot criocob u pesynsrat MOHUMAaHHe

IMPOMBIINIJICHHOCTD




KepaMHKa. KpEeMHUS JeicTBus 0COOEHHOCTEH JKU3HU
JemMoHcTpanuu: IHonyuam eoszmooicnocms Ilo3naBatenbHbIe: U TpyJa B yCIOBUAX
OO0pa3upl CTeKIa, KEpaMUKH, IEMEHTA | HAy4umbcs: NPOTHO3UPOBATH Brnaneror o6umM npremom uH(popMaTu3anuu
XUMHYECKHE CBOKWCTBA BELIECTB HA | PEIICHUs 3a1a4 ob1mecTBa
OCHOBE X CBOMCTB U CTPOEHHUS KommykaTuBHbIE!
JloroBapuBaroTcst 0 COBMECTHOM
JESTEIBHOCTH 0] PyKOBOJICTBOM
yUUTENs
54. IIpakTHyeckas [Nomyuyenwne, cobupanune u Hayuamca: obpamatbcs ¢ PeryasiTuBHbIE: Ogagenne
padora Ne6 pacro3HaBaHHE 7ab0paTopHBIM 000pyaoBaHHeM U | OCYIIECTBIISIOT ITOIIAroBhIA HABBIKAMH JJIS
I ra3os HarpeBarelbHBIMU IPUOOpaMU B KOHTPOJIb 10 Pe3yIbTaTy MPaKTUYECKOH
OJIyHCHHC, COOTBETCTBHUH C IIPAaBUIAMHU JeSITeIbHOCTH
cobupanue u TEeXHUKHU 6€30MacHOCTH, IMo3HaBaTeJbHbBIE:
PpacIiio3HaBaHUC Ia3oOB OIMCHIBATH XUMUYECKUN CtposT peueBoe BBICKa3bIBaHUE B
JKCIEPUMEHT C IIOMOIIBIO SA3bIKA YCTHOI U MMCBMEHHOM (hopme
XUMHH, JIENATh BBIBOJBI IO KommykaTuBHbIe:
pe3yabTaTaM dKCIEPUMEHTA. Y4UTBIBAIOT pa3Hble MHEHUS U
THonyuam eosmodicnocms CTpeMsTCA K KOOpANHALINN
HAy4umucs: 0CO3HAaBaTh pa3IMYHbIX NO3ULIUN B
HEOOXO0ANMOCTD COOIIOICHHS COTPYAHUYECTBE
npaBwiiTh u OT nnst coxpaneHust
CBOETO 3/I0OPOBbSl M OKPYKAIOIMINX
55, O0001IEeHME 110 TEME Hayuamcsa: 0600math 3HaHUS U PeryasituBHble: BripaxaroT
«HeMeTamibi» MPEACTaBIATh UX CXeM, TaOJIHII, BHocsT HE0OX0TMMBIE KOPPEKTUBHl | aJ€KBaTHOE
MIpe3eHTaIuH B JICHCTBHE IOCIIE €T0 3aBEePIICHUS | MOHUMAaHHUE MIPUINH
Ha OCHOBE €0 y4eTa CIeTaHHBIX ycriexa u Heycrexa
omndox yaeOHoit
IlIo3HaBaTe/IbHBIC: JIeATEIILHOCTU
CrposT peueBoe BbICKa3bIBaHHE B
YCTHOM U IUCBMEHHOH hopme
KommykaTuBHbI€!
KoppexTupytor neiictaus
napTHepa
56. KonTpoabHasi KoHTpons npeaMeTHBIX U Hayuamcsa: npumeHsTs PeryasiTuBHBIE: OCYIIECTBIISAIOT IposBnsator
pabora Ne3 1o Teme MeTanpeIMEeTHBIX YIeOHBIX JEeHCTBUI | MONydeHHBIE 3HAHUS U MTONIArOBBI U UTOTOBBIN KOHTPOJIb | OTBETCTBEHHOCTH 3a
o Teme «HemeTanmb» c(hOopMHUPOBAHHBIE YMEHHS [T 10 Pe3yIbTaTy pe3yIBTATHI

«Hemerauien»

pemeHus yueOHbIX 3214

ITo3naBaTeJibHBbIE:

CTpPOSIT peYeBOE BBHICKA3hIBAHUE B
YCTHOW M IMCEMEHHOH (opme
KoMMyKaTHBHbIE. YUUTHIBAIOT




Pa3HbI€ MHCHUA U CTPEMATHCA K
KOOpAUHAIIMU PA3JIMIHBIX MO3UILHI
B COTPKYAHHUYCCTBE

Tema 5. O0001IEHNE 3HAHU

il 0 XMMHM 32 KypC 0CHOBHOM mK0JbI. [lonroroska k urorosoii arrecranuu ('MA) (104.)

57. [Mepuonnueckmii [lepnoauueckuii 3aKoH u Hayuamca: 0606matp PeryasiTuBHbIE: [IposiBrsitoT
3aKOH U [lepronndeckas ciucrema HHPOPMALIHIO TI0 TEME B BHIE [TmaHupYyIOT CBOM NEeicTBUSA B OTBETCTBEHHOCTb 32
XUMHYCCKHX 3JICMCHTOB CXEM, BBITIOJHSATH TECTOBBIC COOTBETCTBHUH C TIOCTABICHHOM pe3yabTar
[Iepuonnueckas y y
1. 1. MenneneeBa. Gusnueckuit 3aJlaHus 3a/aueii M yCIOBUSAMU €€
cucremMa CMBICI TIOPAIKOBOTO HOMEPa peanuzanuu
J. . MeHnneneena B 3JIEMEHTA, HOMEPOB EPHOIA U Io3HaBaTeJdbLHBIE: CTABAT
CBETE TCOPHH TPYIIIBL U GOPMYJIUPYIOT LIETH U TPOOIIEMBI
CTPOCHHS aToMa YPOKa; 0CO3HaHHO H MPOH3BOILHO
CTPOSIT B YCTHOHM M TMCEMEHHON
¢bopme
KoMMyHUKaTUBHbBIE!
Bnagenue MoHONOrM4UECKON U
JMAJIOTHYECKON (hopMaMu pedn
58. 3aKOHOMEPHOCTH 3aKOHOMEPHOCTHU Hayuamcsa :0606matpb PerynsitTuBHbIe:
U3MEHEHMS CBOMCTB U3MCHEHNS CBOHCTB S/ICMEHTOB 1 HX nHpopManuio 1o TeMe B BUJE PagnnqaloT €Hoco0 u pe3ynbrar
COCTMHCHUH B MEPUOJAX U IPYIIAX B | CXEM, BBIMOJIHITH TECTOBYIO JercTBUS
3JIECMCHTOB U UX .
N CBETE MPEJCTABICHHUI O CTPOCHUH pabory, Ilo3HaBaTeNbHBIE:
COCIMHEHNH B aTOMOB 2JIEMEHTOB. 3HAUCHHE BrazieroT 06IuM pHEMoM
nepuoaax u rpymrmax IIepuoguueckoro 3akoHa pemeHus 3aaa4
B CBeTe KoMMyKaTHBHBIE:
[P ICTaBICHHIT 0 JloroBapuBaroTCs 0 COBMECTHOM
JeSITeTbHOCTH 0] PYKOBOJICTBOM
CTPOCHUU AaTOMOB
YAUTENS
3JIEMEHTOB. 3HaUeHHE
ITepuoanueckoro
3aKOHa
59. Buner xumuueckux Buabr XxuMudecKux CBSI3€H U THIIBI Hayuamcs: 0600marhb PeryasitTuBHbI€:
CBsI3€l M THIILI KPUCTAJUIHYECKHX PELIETOK. HHPOPMALIUIO TI0 TEME B BHJE Painnqa}oT croco0 ¥ pe3yabpTar
B3anMoCBs3b CTPOCHHS U CBOHCTB TaOJUIIBI, BEITIOHATH TECTOBYIO JeHCTBUS
KPpUCTAITNINYCCKUX
BEILECTB paboty I[lo3naBaTeabHBIE:
PCHICTOK. BrageroT o0IEM IpUEMOM
Bzaumocssi3b peleHus 3a1ay
CTPOEHUS 1 KommykaTuBHbIE!
CBOICTB BellecTB KOHTpOIHpyOT ASHCTBHUS MapHepa
60. Knaccudukanus Krnaccudukamus XUMHIeCKuX Hayuamcsa: 0606marp PerynsiTuBHbIe:




XUMHUYCCKUX peaKHI/Iﬁ
110 pa3jInuHbIM

peaxIuii o pa3IUYHBIM pU3HAKAM
(4McII0 M COCTaB pearupyromux u
00pasyrouuxcs BEIEeCTB; HaJTHINe

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

Pasnmuuarot croco0 u pe3ynabTar
JNEHCTBUS
Ilo3HaBareILHEBIE:

IMIPpHU3HAKaM. .
TpaHUIEI pa3zaena das; Bragerot o6mum mpuemom
TeruioBoi 3¢ dekT; n3meHenne pemeHus 3a1a4q
CTETIEHEW OKHUCIICHUS aTOMOB; KommykaTuBHbIE!
HCTIOJIB30BaHUE KaTaIH3aTopa; JloroBapuBaroTCs 0 COBMECTHOM
HaTpaBJICHUE TIPOTEKAHIS). JEeSITETHPHOCTH TI0J] PYKOBOJICTBOM
YIUTENs
61. Cxkopocth CKOpOCTh XMMHUYECKHUX PEAKLIUNA U Hayuamca: o6o0mars PeryasiTuBHbIE: Nmerot nenoctHoE
XUMHYECKUX PeaKLHil (akTOpPHI, BIUSIOIINEC HA HEE HH(POPMALIUIO TI0 TEME B BHJC PagnnqaloT croco0 U pe3ysbpTar MHUPOBO33pPEHUE,
CXEM, BBITIOJHAThH TECTOBYIO JEeNACTBUS COOTBETCTBYIOIIIEE
paboty Ilo3naBarTe/bHbIE: COBPEMEHHOMY
Bnazgerot o0num npreMom YPOBHIO Pa3BUTHUS
pelneHus 3aaa4y HayKH
KomMmykaTuBHbI€!
KouTponupyroT nelictus
mapTHepa
62. Kﬂaccnq)HKaHHg [IpocThle U cnoXKHBIE BEIIECTBA. Hayuamcsa: o6o0mars IIposBrsitoT
HEOPraHHYCCKIX MeTaisl 1 HEMETAIUTB , COCTaB, HHPOPMALIHIO TI0 TEME B BHIE JIOOPOKENaTEILHOCTh
KIaccu(uKaIus CXeM, BBITIOTHATH TECTOBYIO ,OT3BIBYMBOCTD, KaK
BEILCCTB paboty TTOHUMaHHE TYBCTB
JIpYTUXJtoAe u
63. CBoiicTBa OO6111e XUMHYECKHE CBOMCTBA Hayuamcsa: o6o0mars PerynsitTuBHbIe: COTEpPEKUBAHUE UM
HEOPraHMYECKHX OKCHJIOB M THAPOKCHIOB (OCHOBaHWH, | MH()OpPMAIIHIO IO TEME B BUJIE Pasmuuarot crmoco6 u pe3ynbTar
KHCJIOT, aM(OTEPHBIX THAPOKCHIIOB), | CXEM, BHIIIOIHATH TECTOBYIO JIEHCTBUS
BCIIICCTB
cosu B cBete TO/I pabory Ho3naBare/bHbIE:
Bnazgerot o6mum mpueMom
peteHus 3aaa4y
KoMmykaTuBHbBIE!
KonTtpomupyrot nedcTBus
napTHepa
64. T'egeTnueckue I'enernyeckue psapl MeTAILIA, Hayuamcsa: 0600mars PeryasitTuBHbI€:

pAIBI MeTAILIA,
HEMeTaJula U
IEPEXOTHOTO METajlIa

HEMCETAIJIa U MEPEXOJTHOr0 METALJIa

HHPOPMALIKIO TI0 TEME B BHJE
CX€M, BBIIIOTHATH TECTOBYIO
pabory

PaznuuaroT crioco6 u pe3yabTar

JaecTBus

Ilo3naBarenbHbIe:

Brnaneror obuiumM npremom

pereHus 3a1a4d

KomMmykaTuBHBIE:
KonTtponupyrot geicTBust




HapTHepa

65. Tpenunr- TpeHuHr-TecTUpOBaHUE 110 PeryasituBHbIE: Beipaxaror
TECTUPOBAHHUE II0 Bapuantam ['MIA npouuisix et u PainnqaroT €noco0 u pe3ynbrar aJIeKBaTHOE
papuantam [HA JIEMOBEPCUH i[_[eMCTBmI - NOHMMaHHE IPUIHH

O3HaBaTeJbHbIe: ycliexa 1 Heycrexa
IPONUIEIX JICT 1 BrazneroT oOIIMM IpHeMoM yae6HO
JeMOBEpCUH pemIeHus 3anad JEATEIIBHOCTH
KommykaTuBHbIE!
KouTponupyroT nelictus
nmapTHepa

606. KontpoabHasi TectupoBaHue 1o BapuaHTam Hayuamca: npuMeHATh PerysiTuBHBI€: OCYIIECTBISIOT
paGora Ned I'MA nemoBepcun MOJTyYeHHBIC 3HAHUS U NOIIATOBBIA ¥ UTOTOBBIH KOHTPOJIb
Pemenne THA c(OpMHUPOBAHHbBIC YMEHUS JUIS IO pe3yJbTaTy

peuieHus yueOHbIX 3a/1a4 IMo3naBarenbHbIE:
CTPOSIT peYeBOE BHICKA3bIBAHHE B
YCTHO# U MUCHhMEHHO# hopme
KomMmykaTuBHbI€!
DopMynupyroT COOCTBEHHOE
MHEHHE U MTO3HIHIO
67 -70 Pesepn




