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PABOYASA ITPOTI'PAMMA 11O XUMHUH 9 KJI. ITO ®I'OC ( k yueonuky O.C. I'abpuesisina)
IMosicHuTeILHAA 3aNIUCKA

PaGouas nporpamma juist 9 kitacca 0011e00pa3oBaTeNbHBIX YUPEKICHUN
(6a30BBI YPOBEHB ).
Pabouass mporpamMma cocTaBieHa B COOTBETCTBUU ¢ TpeOoBaHusAMU DenepanbHOro rocydapCTBEHHOrO 00pa3oBaTeIbHOIO
CTaHJIapTa OCHOBHOI'O 00ILlero 00pa3oBaHusl BTOPOro MokosieHus, [IpumepHoil mporpaMMbl OCHOBHOTI'O OOIIEr0 0Opa30BaHus 110
XUMHUHU U aBTOpcKoi [Iporpammel kypca xumuu st 8-9 kiaccoB o0ieoOpa3zoBaTenbHbIX yupexaeHuii(0a3osbiii yposens) O.C.
["aGpuensna (2012rona). Hactodimas nporpaMMa yuyuThIBaeT pekoMeHaanuu [IpuMepHoil mporpaMmbl 110 XUMUU JIJIi OCHOBHOM
IIKOJIBI.

Pabouas mporpamma 1o XMMHUHU: KOHKPETU3UPYET MON0KeHUs PYyHIaMEHTaJbHOIO sipa COAEpKaHUsA OOYy4YEHHS] XUMHUU C
YU4e€TOM MEXKIPEAMETHBIX CBsI3€il y4eOHBIX MNPEIMETOB €CTECTBEHHO-HAyYHOI'O IMKJIA; OIpeNeseT IOCJIe0BaTeIbHOCTD
U3YYEHUS €IUHUI] COACpKaHUS 00yUeHUsI XUMHUH U (popMHUpoBaHUs (pa3BUTH) OOLIMX YUEOHBIX U CHEHU(PUUIECKUX IPEIMETHBIX
YMEHHI; TaéT OPUEHTUPOBOUHOE paclpe/ielieHne yueOHOro BpeMEeHH T10 pa3jielaM U TeMaM Kypca B MOJAIBHOCTH «HE MEHEE».

ConepxaHue mHporpaMMbl HAlpaBlIEHO HAa OCBOEHUE 3HAHMM W Ha OBJAJEHUE YMEHUSIMH Ha 0a30BOM YypOBHE, YTO
coorBercTByeT (OOpaszoBaTenbHOM mporpamme MmKojdAbl. OHa BKJIIOYAeT BCE TEMbl, NPEIyCMOTPEHHbIE (erepaabHbIM
rOCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOI'O OOIEro OOpa3oBaHMs MO XUMHUU U aBTOPCKOW MpOrpamMmont

y4eOHOro Kypca.



IIporpamma xypca «XuMMHUH» IIOCTPOCHA HAa OCHOBE CIUPAIbHOUW MOJEIH, NPEIyCMAaTPUBAIOLIECH ITOCTEIIEHHOE Pa3BUTUE U

yIIIyOJICHUE TEOPETUUECKUX MPEACTABICHUN MPU TMHEMHOM O3HAKOMIICHUH C AMIUPUYECKUM MaTEepUaIoM

B npeamMeTax CCTCCTBCHHO-MATCMATHUICCKOI'O HUKJIa BEAYINYIO POJIb UI'PACT ITO3HABATCIIbHAA ACATCIbHOCTS K COOTBCTCTBYIOIIHC

€M T03HaBaTEeIIbHBIC y‘-I€6HLI€ ,Z[GﬁCTBI/I}I. B cBsi3u ¢ 5TUM OCHOBHBLIMH neJaMu Oﬁy‘leHI/Iﬂ XMUMHH B OCHOBHOM IIIKOJIC SIBJISIFOTCS:

1) popMupoBaHue y o0yyaromuxcsi yMeHus: BUAETh U IOHUMATh [IEHHOCTh 00pa30BaHMsl, 3HAUUMOCTh XUMHUYECKOT'0 3HAHUS JJIs
Ka)XJIOr0 4YeJoBeKa HE3aBUCUMO OT €ro MpodecCUOHAIBLHOM JEATeIbHOCTH; YMEHUSI pa3inyaTh (DaKThl M OIEHKH, CPAaBHUBATH
OLICHOYHBIC BBIBOJIbI, BUJETh MX CBA3b C KPUTECPUAMHU OLECHOK U CBSI3b KPUTEPUEB C OMNPEACICHHOW CUCTEMOU IEHHOCTEH,
dhopmyIupoBaTh 151 000CHOBBIBATh COOCTBEHHYIO MO3UIIUIO;
2) dhbopmupoBaHUE y 00yUYaIOIIUXCS 1IEIOCTHOTO MPEACTABICHUSI O MUPE U POJIU XMMHH B CO3/TaHUHM COBPEMEHHOUN €CTECTBEHHO-
HAyYHOW KApTHUHBI MHUPA; YMEHUS OOBICHATH OOBEKTHl W MPOIECCHl OKPYKAIOMIEH NEUCTBUTEIHHOCTH — TMPUPOTHOM,
COLMAIIBHOM, KYJbTYPHOU, TEXHUYECKOU cpenpl, WCTIOJIb3YS JUISL 3TOr0 XAMHUYECKUE 3HAHUS;
3) mpuoOpeTeHre OOYYAIOIIMMUCS OMbITa Pa3HOOOpPA3HOW JEATENHHOCTH, MO3HAHUS W CAMOIIO3HAHMS; KIFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHTHOCTEH), MMEIONIUX YHUBEPCAIbHOE 3HAUCHUE /ISl PA3IMUHBIX BUJOB JIEATEILHOCTH: PEIICHHS MPOOIIeM,
NPUHATUS PEIICHUH, TOHUCKa, aHalu3a U 00pabOTKM HMH(pOpMAalMK, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB HW3MEpEHUH,
COTPYJIHUYECTBA, 0€30MaCHOr0 OOpAaIlleHHs C BEIIECTBAMH B TTOBCETHEBHOM KU3HU.

3agavamu u3ydyeHusi y4eOHOro npeamera «XuMusa» B 9 kiracce sABISIOTCS:

yqeﬁHble: q)OpMI/IpOBaHI/IC CHCTEMbI XMMHUYECKHUX 3HAHUH KaK KOMIIOHECHTA CCTCCTBCHHOHay‘IHOﬁ KapTHUHBI MUpa;



pa3BUBAOIIME: PA3BUTHE JIMYHOCTH OOYYArONIUXCS, WX WHTCIUICKTYalbHOE ¢ HPABCTBEHHOE COBEPIICHCTBOBAHHME,
dbopMHpOBaHNE Y HUX T'YMAHUCTHYCCKUX OTHONICHWHW W DKOJIOTMYECKH IIeIeCOO00Pa3HOTO IMOBEACHUS B OBITY W B TPYIOBOM
TESITENHHOCTH;

BOCIUTATE/IbHbIE: (JOPMUPOBAHNE YMEHUI 0€30MacHOTO OOpaIeHUs C BEIECTBAMHU, UCTIOIB3yEMbIMU B TMIOBCETHEBHON JKU3HU;
BBIPa0OTKA MOHWMAHUS OOIIECTBEHHON MOTPEOHOCTH B PA3BUTHHM XUMHUHU, a TaKke (GOPMUPOBAHUE OTHOIIEHUS K XHUMHH KaK K

BO3MOXHOM 00acTul Oyaymieit MpakTUIECKOM 1eITeTbHOCTH.

O0mas xapakTepucTuKa y4e0HOro npeaMera « XuMush)

B coorBercTBUM ¢ DefepanbHBIM rOCyAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOI'O 00IIIET0 00pa3oBaHusl ydaluecs
JIOJKHBI OBJIQJIETh TAKUMM TO3HABATEIbHBIMU YYEOHBIMHU JEUCTBUSIMH, KaK yMeHUE (OpMYJIHUPOBATH MPOOJIEMY U THUIIOTE3Y,
CTaBUTH 1IEJIHU U 3a/1a4M, CTPOUTH IUIAHBI JOCTYXKEHUS LIeJIel U PelIeHUs TOCTaBJICHHBIX 3aJ1a4, TPOBOJAUTH AKCIIEPUMEHT U HA €0
OCHOBE JI€JIaTh BBIBOABI U YMO3AKIIOUCHHUS, IPEJICTABIATh UX U OTCTauBaTh

CBOI0O TOYKY 3peHusi. Kpome 3Toro, ydammuecss MOMKHBI OBJAJETh IMPUEMaMH, CBSI3AHHBIMU C ONpPEACICHUEM TMOHSITHMA:
OTpaHUYMBATh UX, OMHUCHIBATH, XapaKTEpU30BaTh M CpaBHUBATH. Clie0BaTEIbHO, MPU HU3YYEHUHU XUMHUHU B OCHOBHOM WIKOJE
yyaliuecss JIOJKHBI OBJIAIETh YYEOHBIMH JACHCTBHUSIMU, TMO3BOJISIIOIIMMU WM JIOCTUYb JIMYHOCTHBIX, MPEAMETHBIX U
MeTanpeaIMeTHbIX 00pa30BaTEIbHBIX PE3YIHTATOB.

[Ipennaraemasi mporpaMma MO XMMHHM PAacKphIBaeT BKJIAJ Y4YEOHOro MpeaMeTra B JIOCTHXKEHHME IeJIell OCHOBHOTO OOIIero

O6pa3OBaHI/ISI " OIIPpCaACIIACT Ba)KHEHUIIINE COACPKATCIIbHBIC JIMHUU IIPCAMCTA:



* B€ECTBO — 3HAHUA O COCTABC N CTPOCHUHU BCHICCTB, UX Ba)KHEHIILINX (1)I/I3I/I‘ICCKI/IX H XUMHUYCCKUX CBOfICTBaX, OMOJIOTMYECKOM

JICCTBUH;
XHMHUYECKasi peakiusi — 3HaHus 00 YCIIOBHSX, B KOTOPBIX MPOSIBISIOTCS XUMHUYECKHE CBOMCTBA BEMIECTB, CIIOCO0AxX
YIIPaBJIEHUS XUMHUYECKUMHM MpOLECCaMU;
NpUMeHeHHe BellecTB — 3HAHWA W ONBIT NPAKTUYECKOW JEATCIIBHOCTH C BEIISCTBAMH, KOTOpBIE HaMOoJIee YacTo

yHOTPEOISIOTCS B MOBCETHEBHOM KU3HHU, UIMPOKO HCIOJB3YIOTCS B NMPOMBIIIJIEHHOCTH, CEITBCKOM XO3SHCTBE, HA TPAHCIIOPTE;
SI3bIK XMMHM — CHCTE€Ma Ba)XKHEUIIMX MNOHATUA XMMHMHM W TEPMHUHOB, B KOTOPBIX OHHM OIHUCBIBAIOTCS, HOMEHKJIATypa
HEOPraHWYECKUX BEILIECTB, T. €. UX Ha3BaHMs (B TOM 4YMCJIE U TPUBHAJIbHBIE), XUMUUECKHE (DOPMYNBI M YpaBHEHHUS, a TAKXKE
IpaBuiia IepeBoia HH(POPMALIUY C ECTECTBEHHOTO SI3bIKA Ha SI3bIK XUMHUHU U O0PATHO.
[Ipu oTbope conepkaHusi, KOHKPETUIUPYIOIIETO MPOrpaMMy, YUYUTHIBAIOCh, YTO Mepea 00IMM 00pa30BaHHEM HE CTOMT 3ajada
npoeccuoHaIbHON MOATOTOBKM O0YYaIOLIUXCs. DTO ONPENEIMIO MOCTPOCHUE Kypca Kak OOIIEKYJIbTYPHOr O, HalPaBIEHHOIO,
IpexJie BCcero Ha (pOpMUPOBAHHE U PAa3BUTUE MHTEpPECA K M3YUYCHHUIO XMMHUHU. YUTE€HA OCHOBHAs OCOOEHHOCTH MOAPOCTKOBOIO
BO3pacTa — HayaJlo IIepexo/ia OT AETCTBA K B3POCIOCTH, KOTOPBIM XapaKTepu3yeTcs pa3BUTHEM MO3HABATEIbHOMN CepBbl.
Ha »srame ocHOBHOro o0mero cpenHero oOpa3oBaHUs MPOUCXOAUT BKIIOYEHHE OOYYalOMIMXCA B MPOEKTHYIO U
HCCJIEI0BATENbCKYIO JAESITENbHOCTh, OCHOBY KOTOPOM COCTAaBJISIOT TaKWE YHUBEPCAJIbHbIE y4EOHBIE ACHCTBUSA, KaK YMEHHE
BUJETh MPOOJIEMBbI, CTaBUTh BOMPOCHI, KiIacCU(PUIMPOBATh, HAOIIONATh, MNPOBOJUTH 3SKCIEPUMEHT, JeNaTh BBIBOJABI U
YMO3aKJIIOU€HHUs1, OOBSACHATH, JOKa3bIBATh, 3AIUIIATH CBOU UJIEH, JaBaTh onpeaeneHus NoHaTusaM. Croa ke OTHOCSITCS PUEMBI,
CXOJIHbIE C OIpENIETICHUEM TMOHATHI: ONMCaHUE, XapaKTEepUCTUKA, Pa3bsICHEHHUE, CPaBHEHUE, pasnuueHue. opMUPOBAHUE 3TUX

YHUBCPCAJIbHBIX y‘{e6HBIX ,IIGI\/'ICTBI/II\(JI HA4YMHACTCA CIIE B HavyaJIbHOU IIKOJIC, a4 B KYyPCC XUMHNU OCHOBHOU IIKOJIBI IMPOUCXOIUT HUX



pa3BUTHE U COBEPILICHCTBOBaHUE. B CBA3M C 3TUM pe3epBHBIE Yachl IUIAHUPYETCS MCIOIb30BaTh Ha (DOPMUPOBAHKME U PA3BUTHE

YMCHHﬁ HpOCKTHOfI u HCCHGI[OB&TCJ'IBCKOﬁ ACATCIIBHOCTHU, YMCHHUC BUACTH HpO6H€MBI, ACJIaTb BBIBOABI U YMO3aKJIIOUYCHHA.

MecTo y4eOHOro npeamera B yueOHOM IJIaHe

OC0OCHHOCTBIO COMIEpKAHUS Kypca «XUMHUS» SIBISIOTCSA TO, 4TO B 0a3MCHOM yueOHOM (00pa3oBaTeIbHOM) TUTAHE ITOT MPEAMET
MOSIBJIIETCS TIOCJIETHUM B PSIAY U3YUYEHHsI €CTECTBEHHOHAYUHBIX AUCUMIUIMH. J[aHHAs HEOOXOAMMOCTh OCBOEHHS OOBSCHSETCS
TEM, YTO IIKOJIBHUKU JOJKHBI 00JIalaTh HE TOJIBKO OIpPEICNICHHBIM 3alacoM IMpeABAPUTEIbHBIX €CTECTBEHHOHAYYHBIX 3HAHUM,
HO U JIOCTaTOYHO XOPOIIO Pa3BUTHIM aOCTPAKTHBIM MBINIJICHUEM. YUalllUMHUCS Y>K€ HAKOIUIEHbI 3HAHUS IO CMEXHBIM
JUCIUIUIMHAM [HMKJIA: OWOJIOTHH, (PU3MKH, MaTreMaTuku, reorpaduu, chHOpMHPOBAIUCH YMEHHUS AaHAJIU3UPOBATh, BECTU
HaOJII0/ICHUsI, CPABHUBATH O0OBEKTHI HAOJIIOACHUSI.

B coorBercTBUM C y4eOHBIM MJIAHOM Ha HM3YyUYE€HHE XUMHUU B 9 Kilacce OTBOIUTCS 2 yaca B Henento, 70 4acoB B TOJ, MpHU
HOPMAaTUBHOM MPOJOJDKUTEIBHOCTH ydeOHOro roga 35 y4eOHBIX Helelb. B COOTBETCTBUM CO CIIOKHBIICHCS MPaKTUKON
OpraHu3alid OCHOBHOTO o0OIlero o00pa3oBaHMsi B O0pa30BaTENbHBIX YUPEKACHUSAX oOOHIero oOpa3oBaHUsl peajbHas
MPOAOKUTENHHOCTh Y4eOHOTO TOJa MEHbIIE HOPMATUBHOM W cocTaBisieT 34 yuyeOHble Hemenu. Takum oOpazoMm, Bpems,
BbIEIIIEMOE Pa0OYMMU y4eOHBIMM IJIAHAMH Ha U3yYEHUE XUMHU B 9 Kilacce Ha MpakTUKE paBHO 68 yacam.

C yyéroM HEH30eXHBIX IMOTEpPb Y4YEeOHOrO BPEMEHH, BBI3bIBAEMBIX PA3JIMYHBIMH OOBEKTUBHBIMHM TPUUYMHAMHU, a TaKKe
HEOOXOIMMOCTH BBIJCJIICHHS JOMOJIHUTEIBHOIO BPEMEHHM HAa H3Y4YEHUE OT/AENbHBIX BOMNPOCOB Kypca XHMHHM MPOrpaMMOin
NPEeTyCMOTPEH OOMBIION 00HEM PE3EPBHOTO BPEMEHH -6 YacoB.

IIporpammoii mpeaycMOTPEHO MPOBEAECHHUE:



KOHTPOJIBHBIX padoT — 4,
MPaKTUYECKUX padOT — 6 4acoB.

Cpok peanuzanuu nporpaMMbl — OAUH YYEOHBIN TO/I.

®opMbl, METOIbI M CPEACTBA 00yUYEeHUSs, TEXHOJIOTUH
B nmanHOM Kitacce BeIylnuMu MEeTOAaMu OOYUIEHUS MIPEAMETY SBIISIFOTCS: O0BSCHUTEIbHO-UIUTIOCTPATUBHBIN U PENPOTYKTUBHBIMH,
XOTSl HCIIOJIB3YETCS U YaCTHMYHO-TIOMCKOBBIA. Ha ypokax HCHONB3YIOTCS AJIEMEHTHI CIENYIONUX TEXHOJOTHH: JIMYHOCTHO -
OpUEHTUPOBaHHOE 00y4YeHue, o0ydeHue ¢ mpumeHeHrneM onopHeix cxem, KT, mpoekTHas neITeTbHOCTb.

Ucnonb3yrorcs cienyronye Gopmbl 00ydeHusi: yuyeOHbIe 3aHATUS, IKCKYPCUHU, HAOIIOJIEHUs, ONBITHI, IKCIIEPUMEHTHI, paboTa
C yueOHOW U JTOMOJHUTEIBHOUN JIUTEPaTypOi, aHalIn3, MOHUTOPUHT, UCCIeloBaTeNbCcKas padora, mnpe3eHtanus. OnpeneneHHoe

MECTO B OBJIAJICHUUA JAHHBIM KypCOM OTBOJUTCS CaMOCTOSITEIbHOM paboTe: MOArOTOBKA TBOPYECKUX padOT, COOOIIEHUH,

pedepatos.

®opMBbI IPOMEKYTOYHOM U UTOTOBOM aTTeCTALNH
[TpomexxyTouHast aTTecTalusi IpOBOAUTCA B (hopme:
- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOSITENbHBIX paboT;

- IIPAKTUYCCKHUX



- TBOPYECKHUX padoT.

VYyamuecs mpoxoasiT UTOroByro arTectamnuio — B Buae [ A.

OO6yuenue Benércs mo ydeOHmky O.C.I'aGpuensn «Xumus 9 kmaccy», KOTOPBIH COCTaBISCT CAWHYIO JIMHUIO YYEOHHUKOB,

COOTBETCTBYET (e/lepalbHOMY TOCYIapCTBEHHOI'0 00pa30BaTENLHOIO CTaHIApTa BTOPOTO MOKOJCHHsS 0a30BOrO YPOBHS H

peanmzyet aBTopckyto nporpammy O.C.I"'abpuensaa( 2012r.)

OTiimyuTe/IbHbIE 0CO0EHHOCTH Padoyeil MPOrpaMMbl U ABTOPCKOI

OcHOBHOE cofiep’KaH€e aBTOPCKOM MOJTHOCTHIO HAIIUIO OTPa)KEHHE B JaHHOM pabouel mporpamme.

B pabouyio mnporpamMmy 1mo XMMHUHM BHECEHbl M3MEHEHHUS MO CPaBHEHHIO C aBTOPCKOM: W3

pesepBa gobaBieHo 1 vac Ha

«Mertamib» 1 qo0asiieH luac Ha [Ipaktukym 1 «CBolicTBa METalIOB M UX coequHEHUN». OCHOBHOE OTJIMYME JAHHOU pabouei

MPOrpaMMbl OT aBTOPCKOM COCTOUT B TOM, YTO B AaBTOPCKOM MpOrpamMme NPAaKTUYECKHE padOThl CrpyNIUpPOBAHBI B OJIOKU -

XUMHUYECKUE MPAKTUKYMBbI, KOTOpPbIE MPOBOMASTCS IOCIE W3Yy4YEHHUs HECKOJbKHX pa3ZesioB, a B paboyeill mporpamme 3TH Ke

IMPAaKTHYCCKHC pa6OTBI AAr0TCA MMOCJIC N3YUCHUA KOHKpGTHOfI TEMbI. DTO MO3BOJISCT JIydlIc€ 3aKpCIiuThb TGOpGTI/ILICCKI/Iﬁ MaTcpuall

Ha TPAKTHUKE U TMPOBEPUTh NPAKTHUECKHE YMEHHMS M HaBBIKM HEMOCPEACTBEHHO IO JaHHOW TeMe. YToObl MpoBecTH

MPaKTUYECKYI0 padOoTy MO KOrja-To HM3yYEHHOM Teme, TpeOyeTcsi JOMOJHUTEIbHOE BpeMs JJisi MOBTOPEHHSI TEOPETUUECKUX

OCHOB, YTO HMCKJIIOYAETCS B JaHHOW pabodyelt mporpamMme.

KoJuu4yecTBO YacoB B

Pasznen .
aBTOPCKOI mMporpamme

KosauvecTBo 4acoB B padouei
nporpamMmme




1. Bgeemenme. OOmass XapaKTepUCTUKA  XHUMHYECKUX
AJIEMEHTOB U XUMHUYECKUX peakuuid. [lepuognueckuit 3akoH u 10 10
[Tepuoanueckas cucrema XUMHYECKUX AJIEMEHTOB
JI.1.MenneneeBa
2.Metamibl 14 14 +1 +2+1
3.1Ipaktukym 1 «CBOMCTBA METAIIIOB U KX COCTMHEHUIN» 2 -
4. HemeraJuisl 25 25+3
5. IIpaktukym 2 «CBOMCTBA HEMETAIIJIOB U UX COCIMHEHUIN» 3 -
6.0000111€H1E 3HAHUI 10 XMMUU 32 KypC OCHOBHOM IIKOJIBI.

10 10
ITogroroska k I'NA.
Peseps 6 4
Hroro: 70 70

Pe3yabTatam ocBoeHUs1 Kypca XUMHH

HpI/I HN3Y4YCHUHN XWUMHUHU B OCHOBHOM IIIKOJIE 00EeCIIeunBacTCs AOCTHUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX W IIPCIMCTHBLIX

pE3yIbTATOB.

JInu"HoCTHBIE:
® B IICHHOCTHO-OPUEHTAIIMOHHON c(pepe — TyBCTBO TOPAOCTH 32 POCCUHUCKYIO XMMHUYECKYIO HAyKy, TYMaHU3M, OTHOIIIEHHE

K TPy, LIeNIeyCTPEMIICHHOCTb;




e (opmHpoBaHHUE LIEHHOCTH 3/10pOBOro U Oe30nacHoro o0pasa *HU3HU; YCBOSHUE MPaBU MHIUBUYaJIbHOTO U
KOJUIEKTUBHOTO 0€3011aCHOT0 MOBEICHMSI B UPE3BBIUYANHBIX CUTYAIUSIX, YTPOXKAIOIINX KU3HH U 3JJ0POBbIO JIOJEH;

® B TPyI0BOH chepe — roTOBHOCTb K OCO3HAHHOMY BBIOOPY JaJIbHENIIEN 00pa30BaTEIbHON TPAEKTOPUH;

® B I03HaBaTEJIbHOMN (KOTHUTUBHOW, HHTEIUIEKTYaJbHOMN) cpepe — yMeHHUe yIpaBIliATh CBOEH MO3HABATEIbHOU
JEATEIBHOCTBIO.

e (popmMHpOBaHUE OCHOB IKOJOTMUECKON KYJIBTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOIHYECKOT0
MBIILJIEHUS, PA3BUTHUE ONBITA SKOJIOTUYECKA OPUEHTHUPOBAHHOMN pe(pIeKCUBHO-OLIECHOYHOM U MPAKTUYECKON AESITeIbHOCTH

B JXU3HCHHBIX CUTYAllHAX

MeranpeaMeTHble:

® YMEHHE CaMOCTOSITENILHO OIPENEsATh LIeNId CBOETO 00YUYEeHHsI, CTaBUTh U (POPMYIUPOBATH sl ce0s1 HOBBIE 3a7]a4l B yu€Oe U
IIO3HABATEIBLHOM JEATEIBbHOCTH, Pa3BUBATh MOTUBBI U UHTEPECHI CBOEH IT03HABATEIBHOU EATEIBHOCTH;

® YMEHHUE CaMOCTOSTENbHO IUIAHUPOBATh IYTH JOCTHXKEHUS L€, B TOM YHUCIE albTEPHATUBHBIE, OCO3HAHHO BBIOUPATH
HauOosee 3¢(HEeKTUBHBIE CLIOCOOBI PEIICHHs YUEOHBIX M MO3HABATENbHBIX 3a/1a4;

® YMEHHUE COOTHOCHUTH CBOM JAECHCTBUS C IUIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIIECTBIATh KOHTPOJIb CBOECU IEATEIBHOCTH B
MPOLIECCE JOCTUKEHUSI pe3yJibTara, ONpeAesaTh COCOObl JEHCTBUN B paMKax MpPEIsIOKEHHBIX YCIOBHA M TpeOOBaHUM,
KOPPEKTUPOBATH CBOU JICMCTBUS B COOTBETCTBUU C U3MEHSIOLLIENCS CUTYAlUEN;

® YMEHHE OLIEHUBATh MPABWILHOCTh BHITIOJHEHHS YUEOHOM 3a/1auu, COOCTBEHHbIE BO3MOKHOCTH €€ PEIICHMUS;

® BJIaJICHUC OCHOBAMHU CaAMOKOHTPOJIA, CAMOOLICHKHU, IIPUHATHA pCIJ_IeHI/Iﬁ N OCYIICCTBJICHHA OCO3HAHHOI'O BBI60pa B y‘l@6HOI>i



Y M03HABATEIbHOU 1€ TEIbHOCTH;

® YMEHHUE OIpPEIesATh MOHSTHS, CO3/1aBaTh OOOOIIEHHUs, YCTAaHABIWBATH AHAJIOTHUM, KJIACCU(PUIIUPOBATH, CaMOCTOSATEIBHO
BBIOMpaTh OCHOBAHUS M KPUTEpUM [JIs1 KilacCU(UKAlMM, YCTaHABIUBATh MNPUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOMUTH
JIOTUYECKOE PACCYKICHHUE, YMO3aKIIOUeHHE (MHAYKTUBHOE, IEAYKTUBHOE U MO aHAJIOTMH) U JIeJIaTh BBIBOJIbI,

® yMEHHE CO37aBaTh, MPUMEHATH M TPEOOPA3OBBIBATH 3HAKW W CHMBOJIBI, MOJEIW WU CXEMbI IS PEHIeHUS Y4eOHBIX U
MO3HABATEIbHBIX 3a]1a4;

® YMEHHE OPraHU30BBIBATH YU€OHOE COTPYTHUYECTBO M COBMECTHYIO JESATEIHHOCTh C YUHTEIIEM U CBEPCTHUKAMH; paboTaTh
WHAMBUYAJIbHO U B TPYIINE: HAXOAUTH 00lllee pellieHre U pa3peniaTb KOH(IUKTH Ha OCHOBE COTJIACOBAHUS MO3MIIMHA U
y4éTa UHTEpeCcOoB; (OPMYIUPOBATH, API'YMEHTUPOBATh U OTCTAUBATh CBOE MHEHHE;

® YMEHHE OCO3HAHHO UCIIOIb30BATh PEUEBBIE CPEJICTBA B COOTBETCTBUU C 3a7a4€li KOMMYHUKALIUU JIJISI BBIPAXKEHUS CBOUX
YyBCTB, MbICJIEH U TOTPEOHOCTEH; TIIAHUPOBAHUS U PETYJISIIIUU CBOCH JIEATEIbHOCTH; BJIaJIEHUE YCTHON U MMUChbMEHHOMN

PEYBbI0, MOHOJIOTUYECKON KOHTEKCTHON PEYBIO;

e (OpMHpPOBAHWE W PA3BUTHE KOMIETEHTHOCTH B OOJIACTH HWCTOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOT UM,
e (opMupoOBaHNE U Pa3BUTUE IKOJIOTUUECKOTO MBIILICHUS, YMEHUE MPUMEHSATh €r0 B MO3HABATEIbHOW, KOMMYHUKATUBHOM,

COIMAIILHOM TIPAKTUKE U PO EeCCHOHATTEHON OpUEHTAITUH.

IIpeaxmeTHbIe:

1.B nmo3naBarte1bLHOM cepe:



® naBaTb OINPCACIICHUA N3YUYCHHBIX MOHSATUM: «XMMUYECKUU QJIEMCHT», «aTOM», «MOH», «MOJICKYJIa», (IPOCTLIC U CJIOKHBIC
BEIICCTBA», «BCUIECCTBO», «XHMMHUYCCKAA (bopMyna», «OTHOCHUTCJIbHAsA aTOMHas MaccCa», «OTHOCHUTCIbHAsA MOJICKYJIApHasa
MaccCa», «BaJICHTHOCTb», «CTCIICHbL OKHCIICHUA», «KPUCTAJUIMYCCKAA PCIICTKa», «OKCHUIALI», «KHUCJIOTBD», «OCHOBAHHI»,
«COJIN», «aM(l)OTepHOCTB», CKUHIAHUKATOP», «HCpI/IOI[I/I‘—ICCKI/Iﬁ 3daKOH», «IICPUOINICCKAA Ta6111/1ua», «HU30TOIIbI»,
XUMHYCCKAA CBA3b», «QJICKTPOOTPULATCIBHOCTL», «XHUMHYCCKAA PCAKLUA», «KXUMHUUCCKOC YPABHCHHUC), «(F'CHCTHYCCKAA
CBA3b», KOKHCJICHHUCY, KBOCCTAHOBJICHHUC), <«QJICKTPOJIUTHYCCKAA AUCCOLHUAINA», KCKOPOCTH XUMHYECKOM PCAKIIUN,

® OIIUCATb ACMOHCTPALMOHHBIC 1 CAMOCTOATCIIBHO ITPOBCACHHBIC XUMHWYCCKHUC OKCIICPUMCHTEI,

® OIIMCBIBATh U Pa3JindaThb M3YUYCHHBIC KJIACCbl HCOPTraHUYCCKUX COCI[PIHCHI/Iﬁ, IMPOCTBIC U CIOXHBIC BCUICCTBA, XUMHNYCCKHUC

peakiuu;

KJIaCCI/I(l)I/IIII/IpOBaTB HN3YUCHHBLIC 00BEKTHI U SBJICHHUS,

¢ NCJIaTb BbLIBOABI W YMO3AKIIOYCHHA U3 H&6JIIOI[GHHI>1, N3YYCHHBIX XHUMHWYCCKUX SaKOHOMCpHOCTCﬁ, IMPOTrHO3HUPOBATH

CBOMCTBA HEM3YUYECHHBIX BEUIECTB 10 AaHAJIOTUH CO CBOMCTBAMH U3YYCHHBIX;
® CTPYKTYpPUPOBATh U3YYCHHBIA MaTEPHA U XUMUYECKYIO HH(OPMAITUIO, TTOJIYYEHHYIO U3 IPYTUX UCTOYHUKOB;

® MOJEIUPOBATh CTPOCHHUE aTOMOB 3JIEMEHTOB -3 Mepro0B, CTPOEHUE MPOCTHIX MOJIEKYJI;

2.BuieHHOCTHO — OpUeHTAIlMOHHOM c(epe:
® AaHAIM3UPOBATh H OIIEHWBAThH TOCHEACTBHS I OKPY’KarOIIeH cpelbl OBITOBOM M IPOM3BOJICTBEHHON JIEATEIBHOCTH
YeJIOBEKA, CBA3AHHOM C MepepadOTKON BEIIECTB;

3. B TpynoBoii cepe:



¢ [IPOBOJUTH XUMHUYECKUMN OKCIICPUMCHT,

4. B cepe 0e30maCHOCTH KU3HEACATEILHOCTH:

e OKa3bIBAThb IICPBYIO ITOMOLIb ITPHU OTPABIICHUAX, OXKOraXx W JAPYIUX TpaBMaxX, CBA3AHHLIX C BCIICCTBAMH U J'Ia60paTOpHBIM

000pyI0BaHUEM.



TemaTuyeckoe IUIAHUPOBAHNE Y4eOHOT0 MaTepHaJIa

No Ha3zBaHue rnaBsl KomnuectBo | IIpaktnueckue | KonTponbHbIE
TJIaBBI 4acoB paboThI paboThI
Brenenune. O0mas 6 Nel
XapaKTEePUCTUKA
XUMHYECKHX DJIEMEHTOB U
XAMUYECKUX PEAKIIH.
[Tepuoguueckuii 3aK0H U
ITepuonnueckas cucrema
XUMHYECKHUX DJIEMEHTOB
JI.U.MenneneeBa
1. | Metamisl 18 Nel-3 No2
3. | Hemeramis 28 Ne4-6 Ne3
5. O0o00111eH1E 3HAHUH IO 10 Ne4
XUMUH 32 KypC OCHOBHOU
mkoubl. [loaroroska k
I'MA.
6. | Peseps 4
Htoro 70 6 4




OcHOBHOE co/lep:KaHNe Kypca

BBegenue. O01masi XapakTepucTHKa XMMHYECKHUX 3JIEMEHTOB M XUMH4YeCcKuX peakuuii. Ilepuoanyeckuii 3aKoH U
Iepuogunueckasi cucrema

xuMuueckux 3jieMmeHToB JI. U. MenaeneeBa (10 u)

XapakTepuCTHUKa 3JIEMEHTA IO €ro nonoxeHuro B llepmoamueckon cucreme xumuueckux snemeHtoB [[. M. Menneneesa.
CBoiicTBa OKCHJOB, KHCJIOT, OCHOBAaHMM M COJICl B CBETE€ TEOPUU OHJIEKTPOJUTHUYECKON JIUCCOLMAIMU W OKHUCJICHUS-
BOCCTaHOBJIeHUs. [loHsATHE O TepeXoaHbIX J3yieMeHTax. AMd@orepHOCTh. ['eHeTHYecKud psAJ TEPEXOJHOTO DJIEMEHTA.
[Tepnognueckuii 3akoH u llepuoamueckas cucrema xumudeckux sneMeHToB JI. M. MenaeneeBa. XuMmuueckass OpraHu3anus
KMBOM U HEKHUBOW NMPUPOJbL. XMUMUYECKUN COCTAB A/Ipa, MAHTUU M 3€MHOU KOpPbl. XMUMHUYECKUE DJIIEMEHTHI B KIIETKAX >KUBBIX
OpraHu3MoB. Makpo- u MHKpodJieMeHThl. OO000IIeHHEe CBEACHUM O XUMHUYECKUX peakuusx. Kiaccudukaius XuMUUEeCKUX
peakIui Mo pa3IMYHbIM NPU3HAKAM: «UHCJIO M COCTaB PEArupyrollux U OOpa3yIIIMXCS BEIIECTB», «TEIUIOBOM 3ddeKrTy,
«HATIPABJICHUE)», «HU3MEHEHUE CTEMEHEH OKMUCICHHUS JJIEMEHTOB, OO0pa3ylollUX pearupyrolme BeliecTBay, «dazan,
«HCITOIB30BaHUE KaTanu3zaTopay. [loHsATHE O CKOPOCTH XMMHUYECKOUN peakiuu. DakTophl, BIHSIOMKNE HA CKOPOCTh XUMHYECKUX
peaknuii. KatanuzaTopsl u katain3. MTHrMOMTOphl. AHTHOKCHUIAHTHI.

JleMoHCTpPaIUH.

Pazauunsie dhopmer Tabmmier J[. 1MI. MenneneeBa. Mojaenn aToMoB 3eMeHTOB 1—3-T0 mepuoioB. Mojieiab CTpOeHHS 36MHOTO
mapa (ImorepeyHblil pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMHUECKON PEaKIUU OT IMPHUPOLI pEarupyroIIuX BEIIeCTB. 3aBUCUMOCTh

CKOpOCTH XUMHYECCKOMN pPC€akmu OT KOHIOCHTpAIUHW PCarnpyromunx BCIICCTB. 3aBUCUMOCTh CKOpOCTH XUMHUYECKOMN pCakoun OT



IUIOU[AAN CONPUKOCHOBEHUS! PEArupyIOIIUX BEIIECTB («KUISIIUNA CION»). 3aBUCMMOCTh CKOPOCTHM XHMHYECKOW pEakUuuud OT
TEeMIIEpaTyphl pEarupyrolux BemecTB. ['OMOreHHBIN U TeTeporeHHbIN KaTanu3bl. @epMeHTaTUBHBIN KaTanu3. UHrudupoBanue.
JlaGopaTopHbIe ONBITHI.

1. Ilomyuenne ruapoKcuAa IMHKA M MCCIENOBAHUE €r0 CBOMCTB. 2.MoaenupoBaHne nocTpoeHus [lepumoamdeckon cucTeMbl
xumudeckux snaeMentoB J[. M. MenpaeneeBa. 3. 3amenienue »ene3oM Meau B pactBope cyiabdara memu (II). 4. 3aBucumocTh
CKOPOCTH XMMHUYECKON PEAKLUH OT MPUPOJIBI PEArMPYIOLIMX BELIECTB HA MPUMEPE B3aUMOACHUCTBUS KUCIIOT C METAJIJIAMH.

5. 3aBUCUMOCTb CKOPOCTH XHUMHUYECKON PEAKIIMU OT KOHLICHTPALIMU PEArupyOIINX BEUIECTB HA TPUMEPE B3aUMOICUCTBUS LIMHKA
C COJITHOW KMCJIOTOM Pa3JIMYHON KOHIIEHTPALIUH.

6. 3aBUCHUMOCTh CKOPOCTH XMMHYECKOM peaKuu OT IUIOLIAAY CONPUKOCHOBEHHUS PEarnpyrollnx BeuecTB. 7. MoaenupoBaHue
KUIHILIETO CJIOs. 8. 3aBUCMMOCTh CKOPOCTHM XMMHMYECKOW PEAKIHMHM OT TEMIIEPATYpPbl PEarupyrolluX BEIIECTB Ha MPUMEPE
B3auMojiericTBusi okcuna Menu (II) ¢ pacTBOpoM cepHOM KHCIOTHI pa3iMYHOM TeMmmepatryphl. 9. PasioxeHue mnepokcuma
BOZIOpOJia ¢ nmomotpio okcuja mapranua (IV) u xkaranasel. 10. O6HapykeHHe KaTaia3bl B HEKOTOPBIX MUILEBBIX MpoayKTax. 11.
NHrnbupoBaHre B3auMOIEMCTBUS KUCIOT C METAJUIAMHU YPOTPOITUHOM.

IIpeameTHbIe pe3yabTaThbl 00y4YeHUs

VYyamuiics 10JI2KeH ymemy:

WCIOJIb30BATh IPU XAPAKTEPUCTUKE NPEBPALICHUN BEIIECTB MOHATHS: «XHUMHUYECKas PEaKUUs», «PEaKUUU COCAUHECHUS,
«PEAKINH PAIOKECHUS», «PEaKIMd OOMEHa», «PEaKIMU 3aMEIICHUs», «PEaKIHH HEUTpaTU3alum», <«IK30TCPMHUECKUE

PCaKIINN), OHIOTCPMHUYUCCKHUC PCaAKIN», «06paTI/IMI>I€ PCaKIum», «HCO6paTI/IMI>IG PCAKIINM), «OKHCJIIUTCIBHO-



BOCCTAHOBUTCIIBHBIC  PCAKIIUUN», «T'OMOI'CHHBIC pPCaKIUN», «CTCPOrcHHBIC  PCAKIUN, (KATAJIUTHICCKHUE  pPCAKIUN,

«HEKATATUTHYECKUE PEAKIIUN», «TEIIOBON 3(PPEKT XUMUUYECKON PEAKLIUNY», «CKOPOCTh XUMUYECKON PEAKIIUNY, «KATATU3ATOPY;

XapaKTepH30BaTh XUMUYECKUE AJIEMEHThl 1—3-T0 MEepHoa0B MO HMX MOJOXKeHUI0 B llepnomnyeckoil cucTeMe XUMHYECKHX
anemeHToB [[. . MenneneeBa: XuMHYECKUI 3HAK, MOPSAAKOBBIM HOMED, NIEPUOJ, TPYIIIA, MOATPYINIA, OTHOCUTEIbHAS aTOMHAs
Macca, CTpOCHHE aToMa (3apsii SApa, YWCIO MPOTOHOB M HEUTPOHOB B SApE, OOIIEE YHCIO 3JIEKTPOHOB, pacIpelesieHue
AJIEKTPOHOB O 3JIEKTPOHHBIM CJIOSIM, MPOCTOE BEUIECTBO, (pOPMYJIa, HA3BaHUE M TUI BBICIIETO OKCHJIa U THAPOKCHUA, JIETYyYero
BOJIOPOJIHOTO COEMHEHUS (1711 HEMETAILIIOB));

XapakTepu3oBaTh OOIIME XMMHUYECKHE CBOMCTBa aM(pOTEpPHBIX OKCHUAOB U TUAPOKCUIOB; IPUBOAUTH HPUMEPHI peaKLui,
HNOJATBEPKAAIOIINX XMMUUECKHUE CBOMCTBA aM(POTEPHBIX OKCUIOB U THIPOKCHIOB;

NaBaTh XAPAKTEPUCTUKY XUMHYECKHX PEAKUUU IO YUCIY M COCTAaBY MCXOAHBIX BEUIECTB M IMPOIYKTOB PEAKLIMH; TEIJIOBOMY
3¢ (dexTy; HamnpaBIECHUIO NPOTEKAHHUS PEAKIMH; W3MEHEHHUIO CTENEeHEH OKHUCIEHHSI 3JIEMEHTOB; arperaTHOMY COCTOSHHUIO
HCXOJIHBIX BEILECTB; YYaCTUIO KaTaau3aTropa;

OOBSICHATH U MPUBOAUTH MPUMEPHI BIUAHHUS HEKOTOPBIX (PAKTOPOB (IIPUPOJA PEArnPYIOIIUX BEUIECTB, KOHLUEHTPAIUs BELIECTB,
JaBJIECHUE, TEMIIEpaTypa, KaTalu3aTop, MOBEPXHOCTb COMPUKOCHOBEHUS PEArMPYIOIIMX BELIECTB) HA CKOPOCTh XUMHYECKHX
pEaAKI;

HAO0JIIOAaTh U ONMCHIBATh YPABHEHUS PEAKLIUI MEXAY BEIIECTBAMU C IIOMOIIBI €CTECTBEHHOIO (PYCCKOr0 MJIM POJHOIO) SI3bIKA U

A3bIKa XUMHUU,



MIPOBOJUTH OIBIThI, MOJTBEPKAAIOIINE XUMUYECKHE CBOMCTBA aM(POTEPHBIX OKCUAOB U THIIPOKCUIOB; 3aBUCUMOCTh CKOPOCTHU
XUMHYECKON peakuuu OT pPa3auvHbIX (PAKTOPOB (MPUPOJA pPEarupyrolluX BEIIECTB, KOHLIEHTpAlusl BEIIECTB, JaBJICHUE,

TeMIlepaTypa, KaTaau3aTop, IOBEPXHOCTh CONPUKOCHOBEHHMSI pEarupyOIIUX BEIIECTB).

MeTanpeaMeTHbIe pe3yJIbTATHI 00yYeHUsI

Ydaamuics 10JKeH ymems:

ONpEACNATh 1eNIb y4eOHOW MAESITENIbHOCTH C IMOMOINBI0 YUMTENS U CaMOCTOSITEIbHO, MCKATh CPEACTBA €€ OCYIIECTBICHUS,
paboras Mo IUIaHy, CBEPSATh CBOM JACUCTBHUS C IIENIbI0 U MPU HEOOXOIMMOCTH HCIPABISATH OMIMOKU C TOMOIIBIO YUYUTENS U
CaMOCTOSITENIBHO;

COCTaBJISITh AHHOTAIIMIO TEKCTA;

CO3/1aBaTh MOJIEM C BBIJICICHHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTAa M TMPEACTaBICHUEM HX B MPOCTPAHCTBEHHO-
rpaduyecKoi Uik 3HAKOBO-CUMBOJIHNYECKOU (popMme;

ONPENENATh BUbI KJIacCU(PUKaIMM (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYILIECTBIIATH MPAMOE AEAYKTUBHOE JIOKA3ATEIBCTBO.

Tema 1. Metasuibl (14 4)

[Tonoxenne wmerasmoB B Ilepuonnueckoin cucreme xumuueckux snemeHTtoB J[. WM. MenneneeBa. Merannnueckas
KpUCTAJUIMUECKasl pelieTka W MeTajuimueckas Xumuueckas cBsizb. OOmue ¢usnueckue cBoiicTBa MeTamwioB. CIuiaBbl, HX

CBOMCTBAa U 3HaueHHE. XHUMHYECKHE CBOMCTBA METAJNIOB Kak BOCCTaHOBHTCHGﬁ, a TaKKC B CBCTC HX IIOJIOKCHHUA B



AIEKTPOXUMHUYECKOM PSY HAMPsDKEHUN MeTaioB. Koppo3ust MeTallioB 1 criocoosl 00pbObI ¢ Hell. MeTambl B mpupoge. Oo1ue
CHOCOOBI X MOJYYEHHUS.

OO0masi XapaKkTepuCTHKA IMIEJOYHBIX MeTa10B. Metaiuiel B npupoge. O0uime cnocodsl ux nojgydeHus. CTpoeHHe aTOMOB.
[I{emounbIe METAUIBI — IMPOCTHIE BEIIECTBA. BakHENIIME COCIUHEHMS LIETOYHBIX METAIJIOB — OKCHJBI, THIPOKCUIBI U COIHU
(x7mopusl, KapOOHATHI, CYyIb(ATHI, HUTPATHI), UX CBOMCTBA U IPUMEHEHHE B HApOAHOM x03s1ticTBe. Kanuitabie ymoopenus.
OO0mas xapakTepuCcTHKA 3JIEMEHTOB rJIaBHOW moarpynns! 11 rpynnsi.

Crpoenue aromos. lllemouHo3eMeNbHBIE METANIBI — IMPOCTHIE BELIECTBA. BakHeWllne COeNMHEHUS IIEeTOYHO3EMEbHBIX
METaJJIOB — OKCHUJIbI, THIPOKCUIBI U CONU (XJIOPHJIbI, KapOOHATHI, HUTPAThI, Cy/bdaThl, (hocdaThl), UX CBOMCTBA U MPUMEHEHUE
B HapOJHOM XO3SIICTBE.

AJTIOMUHM .

Crtpoenue aroMa, (pu3nvecKkue 1 XMMUYECKHE CBOMCTBA MPOCTOro BemecTBa. CoeNMHEHMs aIIOMUHUSA — OKCHJl U TUAPOKCU, UX
amdorepHbIit XxapakTep. Baxkueitmue conu amtomunusd. [I[puMeHeHrne atOMUHUS U €70 COSTMHEHUH.
Kene3o.

Crpoenue aToMa, (PU3HYECKHE U XUMUYECKHME CBOWCTBA IIPOCTOro BemecTBa. [ eneTnueckue psaanl Fe*? u Fe*3,

Baxuneimue conu xxene3a. 3HaUCHHE KeJle3a U €ro COSUHEHUN I MPUPO/Ibl U HAPOJAHOTO XO35HCTBA.

JleMoHCTpALIUM.

OO0pa31ipl METOYHBIX U IIEeTOYHO3eMENbHBIX MeTauioB. O0Opasiibl criaBoB. B3anMopaeiicTBrue HaTpusi, TUTHS U KaJIBIHSI C BOJOM.

B32H/IMO,ZIGIZCTBPI€ HaTpud U MArdusgd C KHCIIOPOIOM. B3aHMOH€ﬁCTBHe MCTAJZIOB C HCEMCTAJlJIaMH. HOJIyLIGHI/IG T'HAPOKCHUIOB

xene3a (II) u (III).



JlabGopaTopHbIe ONbITHI.

12. B3auMopeiicTBHE pacTBOPOB KHUCIOT U cojie ¢ mertammamu. 13. O3HakomiieHue ¢ pynamu xenesa. 14. OxpammBaHue
IUDJAMEHHM COJSIMM IIEJOYHBIX MeTaoB. 15. B3ammopnelictBue kanbuuss ¢ Bopou. 16.1lomyuenne ruapokcmaa KanbLus U
WCCIIEJOBAHNUE €TO CBOMCTB.

17. Tlony4yeHnue rupoKcuaa aJlOMUHUSA U UCCIEAOBaHUE €ro cBOMCTB. 18. B3aumMopelcTBue kene3a ¢ COJISHON KUCIOTOW. 19.
[Tonyuenne runpokcuioB xkenesa (I1) u (III) u u3yyeHue ux CBOUCTB.

IIpeameTHBIE pe3yJbTATHI 00yYeHUSs

Yaamuics 10JKeH ymems:

HCIIONb30BaTh IPU XapaKTEPUCTHUKE METAUIOB M HUX COCIWHEHUN IMOHATUA: «METAJUIb», «pPsJ AKTUBHOCTH METAJIJIOBY,
«WIEJIOYHBIE METAJUIBI», «IIEJIOYHO3EMEIbHBIE METAJUIbI), HCIOJIb30BaTh KX IPU XApPAKTEPUCTUKE METAJUIOB; JaBaTh
XapaKTePUCTUKY XUMHUECKUX DJIEMEHTOB-METAJUIOB (ILETOYHBIX METANJIOB, MarHus, KajbllUs, aJlOMUHUS, Kelie3a) M0 HUX
nosioxkennio B [lepuoamyeckoit cucteme xumuueckux siaeMeHToB JI. M. MennaeneeBa (XuMUueCKUN 3HAK, TIOPSJIKOBBIN HOMED,
NepUoJ, rpyla, NOArpynna, OTHOCUTEIbHAs aTOMHAs Macca, CTPOEHUE aroMa (3apsi sSApa, YMCIO MPOTOHOB U HEHTPOHOB B
Aape, o0l1ee YHCI0 IEKTPOHOB, PACTIPEAETICHIE SJIEKTPOHOB 10 AJIEKTPOHHBIM CJIOSIM), TIPOCTOE BEIIECTBO, (opMysia, HA3BaHUE
Y TUII BBICILIETO OKCUJA U TUAPOKCHUIA);

HA3bIBATh COSAMHEHUS METAJUIOB U COCTABIIATH MX (DOPMYJIBI 110 HA3BAHUIO;

XapaKTepU30BaTh CTPOEHUE, O0IINE PU3NUECKHE U XUMUIECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAIIIOB;

OOBSICHATH 3aBUCHUMOCTb CBOWCTB (HMJIM MPEJCKA3BIBATh CBOMCTBA) XUMUYECKUX AJIEMEHTOB-METAIIIOB (paanuyc, METAIITUYECKUE

CBOMCTBA SJICMCHTOB, OKHCJIIHNTCIIbHO-BOCCTAHOBUTCIBHBIC CBOMCTBA SHGMeHTOB) )41 06p33y€MI>IX MU COGI[I/IHCHI/Iﬁ (KI/ICJ'IOTHO-



OCHOBHBIE CBOMCTBA BBICHIMX OKCHJOB W THAPOKCHUIOB, OKHUCIUTEIHHO-BOCCTAHOBUTEIbHBIC CBOWCTBA) OT IMOJOXKEHUS B
[Tepuonnueckoii cucreme xumuueckux 3yemMeHToB . 1. Menneneena;

OMUCHIBATh OOIIME XMMHYECKHUE CBOMCTBA METAIJIOB C MOMOIIBI) €CTECTBEHHOTO (PYCCKOrO WJIM POJHOIO) sI3bIKa U S3bIKa
XAMUH;

COCTABJIATh MOJICKYJIAPHBIC YPAaBHCHUS PEAKIMK, XAPAKTEPUIYIOIMIMX XWMHUYECKHE CBOMCTBA METAJIOB M WX COCAWHEHHM, a
TAK>KE IJIEKTPOHHBIE YPABHEHHUS IMPOILIECCOB OKUCICHUA-BOCCTAHOBJICHMUS,

YpaBHEHUS DJIEKTPOJUTUYECKOM AUCCOLUAIIMN; MOJIEKYJISPHBIC, TOJIHBIE M COKpAIICHHbICE HMOHHBIE YPaBHEHUSI PEaKIUi C
y4aCTHUEM DJIEKTPOJIUTOB;

YCTAHABIUBATh MPUUYUHHO-CJICACTBEHHBIC CBS3U MEXKIY CTPOCHHEM aToMa, XUMHUYECKON CBS3bIO, TUIIOM KPUCTAUTMYECKOMN
PEIIEeTKH METANIOB M UX COSAUHEHUM, NX OOIMMHU (PU3NIECKUMU U XUMUYECKUMHU CBOMCTBAMHY;

OIMCHIBATh XMMHUUCCKHE CBOMCTBA MICJIOYHBIX U IICIOYHO3EMEILHBIX METAJJIOB, a TAK)KEe aJIIOMUHMSA U )Kejie3a U UX COSTMHEHUM
C TIOMOIIIbIO €CTECTBEHHOT0 (PYCCKOT0 WJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

BBINIOJIHATh, HAOJIOATh M ONUCHIBATH XWMHUYECKUN DSKCIEPUMEHT [0 PACIO3HABAHUIO BAXKHEWUIHUX KATHOHOB METAaJUIOB,
TUAPOKCH]I-NOHOB;

AKCIIEPUMEHTAIBHO HCCJIEA0BAaTh CBOMCTBA METAJUIOB M WX COCAUHEHHH, pPElaTh JSKCICPUMEHTAJIbHBIE 3aJadyd IO TEeMe
«MeTtamniby;

OMUCHIBATh XUMUYECKUIN IKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOr0 MJIM POJAHOTO) S3bIKa U S3bIKa XUMUU,

MPOBOJAUTH PacueThl MO XUMHUYECKHM (QopMyraM M YpaBHEHHSAM pEaKIWi, MPOTEKAIIMMX C Yy4acTHEM METAIOB M HX

COeIUHEHUM.



MeTanpeaMeTHbIe pe3yJbTATHI 00yYeHusl

VYyamuiicss 10JI2KeH ymems:

paboTaTh IO COCTABJICHHOMY IUIaHY, UCIIOJIB3Ys HAPSy C OCHOBHBIMU M JOTIOJTHUTEIIBHBIC CPEJCTBA (CIIPABOYHYIO JTUTEPATYPY,
cnoxHbie pudopsl, cpeactBa UKT); ¢ momompio yuurtenss orOupaTh Uil pelieHus] y4eOHBIX 3a/lad HEOOXOJIHUMBIE CIIOBApH,
SHUMUKIIONEINH, CIIPABOYHHUKH, SJIEKTPOHHBIE JUCKH;

COTIOCTABJISATh M OTOMpaTh MH(POPMAIMIO, TOJYYCHHYIO M3 Pa3IMYHBIX MCTOYHHKOB (CIIOBApH, SHIMKIONEINH, CIIPABOYHUKH,
AJIEKTPOHHBIE JUCKH, C€Th IHTEpHET);

MPEACTaBIATh HHGOPMAIIUIO B BHJIE TaOJINII, CXEeM, OITIOPHOTI'0 KOHCIIEKTa, B TOM YHCIIe ¢ mpuMeHeHueM cpeactB UKT;
oOpMIISITH CBOM MBICIIM B YCTHOM M MUCBMEHHOW PEYM C YYETOM CBOMX YUEOHBIX M JKU3HEHHBIX PEUEBBIX CUTYyaIlMd, B TOM
yucie ¢ npumeHennem cpencts UKT;

COCTaBJISITh PELICH3UIO Ha TEKCT;

OCYIIECTBJISITh JOKA3aTEIbCTBO OT MPOTHUBHOTO.

Tema 2. lIpaktukym 1. CBolicTBa MeTAJLIOB W MX coequHeHuii (2 4)!

1. OcyuiecTBieHne IENOYKM XUMHUUYECKUX mpeBpamieHuid. 2. IlonydeHne u CBONCTBA cOeqUHEHMI MeTaioB. 3. PemeHue
AKCHEPUMEHTAIBHBIX 3a/1a4 HA PAaClO3HABAHUE U MOTYyYECHHE COCIUHEHUN METAJIJIOB.

IIpeamMeTHBIE pe3yJbTATHI 00yYeHUSs

Y4amuics 10JIKeH ymems:



oOpamarbcsi ¢ Ja00paTOPHBIM OOOpPYAOBAHMEM M HarpeBaTENbHBIMM MPUOOpAMU B COOTBETCTBUM C IPABUIAMU TEXHHUKHU
0e301acHOCTH;

Ha0I10/1aTh 32 CBOMCTBAMU METAJIJIOB U UX COCIMHEHUN U SIBICHUSIMU, IPOUCXOASIIUMU C HUMU;

ONMUCHIBATh XUMUUYECKUN SIKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOT'O (PYCCKOTO WJIM POJIHOTO) SI3bIKA U S3bIKA XUMUU,

JIeaTh BBIBOJBI MO PE3YAbTAaTaM MPOBEICHHOTO YKCIEPUMEHTA.

MeTanpeaMeTHbIe pe3yJIbTATHI 00yYeHUsI

Yaamuics 10JKeH ymems:

OTPEALNATh, UCXOSI U3 yU4eOHOM 3a1aun, HeOOXOIMMOCTb HUCIIOJIb30BAaHUS HAOIIOCHUS WIH SKCIIEPUMEHTA.

Tema 3. Hemeranasl (25 4)

OOmiass xapakTepuCTHKAa HEMETAJJIOB: TmojokeHue B Ilepuogmyeckoir cucteMe XuMmudeckux dnemeHtoB [, U
MeHieneeBa,0cO0EHHOCTA CTPOCHHSI aTOMOB, JJIEKTpooTpuuareabHocTh (D0) KakMepa «HEeMeTaUIMYHOCTHY, psang 0.
Kpucramnnueckoe cTpoeHHME HEMETaIoB — MPOCThIX BemlecTB. Ajuiorpornus. @DuU3MYecKHe CBOMCTBA HEMETAIOB.
OTHOCUTENBHOCTD MOHATHI «METAJLD) U «HEMETaJUI».

Boaopona.llonoxenne Bogopona B Ilepuoguueckoii cucreme xumudeckux snementoB [[. M. MenaeneeBa. CtpoeHue atoma u

MOJICKYJIBI. du3nUecKue U XUMHUYECKHE CBOMCTBA BOAOpPO/Ja, €ro IMoJIy4CH1uc U IpUMCHCHHC.

1 Tlpu AByX4acoBOM IUTAHUPOBAHUU MTPOBOAUTCS TOJIBKO MpaKkTUUecKas padota 3



Bona.

Crpoenue monekyinbl. Bogoponnas xumuueckas cBsa3b. Ousnyeckue cBoOMCTBA BOJIbl. AHOMAJIMK CBOUCTB BOJIbI. ['uapoduiibHbIe
u ruapodoOHBIE BemecTBa. XWMUYECKHE CBOMCTBAa BOAbl. KpyroBopor Boasl B mpuponae. BomoouwcTka. Aspanus BOJIBIL.
breitoBeie prnbTpel. MuHEpanbHbIC BOALL. [ucTHIIMpOBaHHAS BO/IA, €€ MOTYyYeHNE U IPUMECHEHHE.

OO0mas xapakTepuCTHKA raJIOTeHOB.

Crpoenue aroMoB. [IpocTeie BelecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOT€HOB, UX CBOWCTBA.

Kpatkue cBenenus o xyope, 6pome, prope u iiozae. [IpuMeHeHne rajioreHoB U UX COSIMHEHUN B HAPOTHOM XO35MCTBE.

Cepa.

Crtpoenue aroma, ajIOTpOIMs, CBOMCTBA M NpuMeHeHue pomOuueckor cepbl. Oxcuabl cepsl (IV) u (VI), ux nomyuenwue,
CBONMCTBa U ipuMeHeHne. CepHasi KUCJI0Ta U €€ COJIM, UX IPUMEHEHHUE B HAPOJIHOM X034icTBE. [I[pOM3BOACTBO CEPHON KUCIOTBHI.
A3o0T.

CrpoeHune aroMa U MOJEKYJIbI, CBOMCTBA MPOCTOTO BelleCTBA. AMMHAK, CTPOEHUE, CBOMCTBA, MOJy4YeHUE U nmpuMeHenune. Conu
aMMOHUSI, X cBolicTBa U mpuMenenue. Okcuast azora (II) u (IV).

A30OTHas KHCJIOTa, €e CBOICTBa M mpuMeHeHue. HuTpaTbl M HUTPUTHL, MpobiieMa UX COJEp)KaHUS B CEbCKOXO3SICTBEHHOMN
MPOAYKIIUU. A30THBIE YIOOpEHUSI.

dDocop.

Crtpoenne aToma, ajIOTpONusi, CBOWCTBa Oenoro m KpacHoro ¢ocdopa, ux npumeHeHue. OCHOBHBIC COCTUHEHUS: OKCHJ
dbocdopa (V) u oprodochopHnas kucnorta, hocharsl. DochopHbIe YI0OPCHHS.

Yraepoa.



Crpoenue artoma, aloTponus, cBoiicTBa monudukanuid, npumenenue. Oxcunbsl yriepoaa (II) m (IV), ux cBoiictBa u
npumeHeHue. KapOoHaThl: KaabluUT, COJa, IOTAall, UX 3HAYEHHUE B MPUPOJIE U )KU3HU YEJIOBEKA.

Kpemunii.

CrpoeHnue artoma, KpHUCTALIMYECKUN KpeMHUM, ero cBoilcTBa u mnpuMeneHue. Oxcun kpemuus (IV), ero mnpupogHbie
pazHoBuAHOCTH. CHIMKaThl. 3HAYEHUWE COEAMHEHUN KpPEMHHUS B JKUBOM M HEXHUBOM mnpupope. lloHstue o cumukaTHOU
MIPOMBIILJIEHHOCTH.

JleMoHCTpPaUH.

OO0pa3s1pl TaIOreHoB — MPOCTHIX BellecTB. B3anMoaeiicTBre rajoreHoB ¢ HaTpueM, ¢ allfoMUHUEM. BriTecHeHue xiopom 6poma
WIM MOJAa W3 PacTBOPOB MX cojel. B3aumopnencTBue ceppl ¢ METalIaMH, BOJOPOAOM M KHUCIOpoJaoM. BiaumopeiictBue
KOHILIEHTPUPOBAHHON a30THOM KUCIIOTHI ¢ Melbto. lloriomuienue yrieM pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccraHoBieHue
Menu u3 ee okcuiaa yriaeM. OOpas3ibl MPUPOIHBIX COEAWHEHMM XJsiopa, cepbl, (ocdopa, yriepona, kpemuus. OOpasibl
BKHEUIIUX JIJIS1 HAPOAHOTO X034icTBa Cyab(}haToB, HUTPATOB, KapOOHATOB, PocharoB. OOpa3Lbl CTEKIA, KEPAMUKH, [IEMEHTA.
JlabopaTopHbIe ONBITHI.

20. Ilomyuenme wu pacrnozHaBanue Bojxoponza. 21. HMccnemoBanwe NOBEPXHOCTHOIO HATSDKEHMs BOAbl. 22.PacTBopeHue
MepMaHTraHaTa Kajiusi WiId METHOTO Kymopoca B Bojae. 23. ['maparanus o6e3BoxeHHOro cyiabdara menu (I1). 24. Msrorosnenue
TUIICOBOIO OTIEYATKA.

25. O3HakoMJIeHUE C KOJUICKITMEH OBITOBBIX GUIBTPOB. 26. O3HAKOMIIEHHE C COCTABOM MHUHEpaIbHOU BOJbI. 27. KauecTBeHHas
peakiusl Ha ranoreHu-uoHel. 28. [lonmyueHne u pacrno3HaBaHue Kuciiopona. 29. I'opeHue cepbl Ha BO3AyXE U B KUCIOPOJE.

30.CBoiicTBa pa3z0aBiieHHONW cepHOM KucioThl. 31. M3ydenue cBoiicTB ammmaka. 32. Pacmo3naBanue coneit ammoHus. 33.



CaoiicTBa pa3daBiIeHHON a30THOM KUCIOTHL. 34. B3auMozelcTBIE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI ¢ Mebto. 35. ['opeHue
dbocdopa Ha Bo3ayxe u B kuciopoze. 36. PacnosnaBanue gocdaros. 37. ['openue yris B kucinopoze. 38. [lonydenue yrojibHOM
KHUCIIOTHI U u3ydeHue ee cBocTB. 39. lepexon kapOOHATOB B THAPOKapOOHATHI.

40. Paznoxxenue ruapokapOonara Harpus. 41. [lonydeHue KpeMHEBOM KHUCJIOTHI U U3YUEHUE €€ CBOICTB.

IIpeamMeTHBIE pe3yJbTATHI 00yYeHUSs

Ydaamuics 10JIKeH ymemb:

WCIIONb30BaTh IPU XAPAKTEPUCTUKE METAJUIOB M HMX COCOUHEHHUUN TOHSTHUS: «HEMETAJUIbI», «TajOr€HbD», «aJIOTPOITHBIE
BUJIOM3MEHEHHUS», OKECTKOCTh BOJBDY, «BPEMEHHAsl >KECTKOCTb BOJIbI», «IIOCTOSIHHASI YKECTKOCTh BOJIbI», «O0OIasi >KECTKOCTh
BOJIbI»;

JaBaTh XapaKTEPUCTUKY XUMHUECKUX HJIEMEHTOB-HEMETA/NIOB (BOJOPOJIa, TajJOreHOB, KHUCIOpOja, cephl, a3oTa, ¢ocdopa,
yriiepoaa, KpeMHHUsI) TI0 UX MojokeHuto B [lepuoandeckoi cucreme xumudeckux smeMmeHToB Jl. 1. MenneneeBa (xuMuueckuit
3HaK, MOPSAJIKOBBIM HOMEp, MEPUOJ, TPYIIA, MOArPYINa, OTHOCUTENIbHAs aTOMHAsi Macca, CTPOCHUE aToMa (3apsij sjipa, YUCIo
MIPOTOHOB U HEUTPOHOB B siipe, OOIIEe YUCIO AIEKTPOHOB, PACIPEIECICHUE DJIEKTPOHOB MO AJIEKTPOHHBIM CIIOSIM), MPOCTOE
BEIIECTBO, (hopmyrna, Ha3BaHWE M THUIT BBICIIETO OKCHAA W TUAPOKCHAA, GopMyna W XapakTep JeTydero BOJOPOIHOTO
COCIUHEHU);

HA3bIBATh COCAMHEHUS HEMETAINIOB U COCTABIISITh MX (DOPMYJIBI O HA3BAHUIO;

XApaKTCPU30BATH CTPOCHUC, O6HII/I€ (i)I/IBI/I‘IGCKI/IG 1 XMMHUYECKHE CBOMCTBA IMPOCTHIX BCHICCTB-HCMCTAJIJIOB,



OOBSACHATH 3aBUCUMOCTb CBOMCTB (WM TMpeICKa3blBaTh CBOMCTBA) XHUMHUYECKUX DJIEMEHTOB-HEMETAJIOB  (paauyc,
HEMETANINYECKUE CBONCTBA DJEMEHTOB, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA JJIEMEHTOB) U O0pa3yeMblX HMU
COeIMHEHUN (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHJOB M THUJPOKCHUIIOB, JIETYYMX BOJOPOJHBIX COEIUHEHHUIA,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT moJjioxkeHus: B llepumonunueckoit cucrteme xumuueckux snemeHtoB JI. .
Menneneena;

OIMMCBHIBATh OOIIME XMMHUYECKHE CBOMCTBA HEMETAUIOB C MOMOIIBID €CTECTBEHHOIO (PYCCKOr0 WMJIM POJHOIrO) SI3bIKA M SI3BIKA
XUMMU,

COCTaBJISITh MOJICKYJISIPHBIE YPABHEHUS PEaKIUMid, XapaKTEePU3YIOIIUX XUMHUUYECKUE CBOMCTBA HEMETAJUIOB M MX COCIUHEHUM, a
TaKK€ JICKTPOHHBIC YPAaBHEHUSI IIPOLIECCOB OKUCIICHUA-BOCCTAHOBJICHUSI;

YPaBHEHUS JJICKTPOIUTUYECKONW JMCCOIMALIMU; MOJICKYJISIPHbIC, TMOJIHBIE M COKpAIIEHHbICE HMOHHBIE YPaBHEHUS PEaKIUh C
Y4aCTHUEM DJIEKTPOJIUTOB;

YCTAHABIUBATh MPUYUHHO-CJIEACTBEHHBIE CBA3U MEXKIY CTPOEHHEM aToMa, XUMHUYECKON CBA3bIO, TUIIOM KPUCTAJUIMYECKOU
pEIIEeTKH HEMETAVIOB M UX COCIMHEHUM, NX 00IMMU (PU3UYECKUMU U XUMUYECKUMH CBOMCTBAMU;

OINMMCHIBATh XUMHUYECKHE CBOMCTBA BOJOPO/A, TAIOTEHOB, KUCIOPOa, CEphl, a3oTa, (ocdopa, rpadura, anmasa, KPeMHHSI U UX
COEIMHEHUH C MTOMOIIbI0 €CTECTBEHHOT'O (PYCCKOT0O WJIM POJHOIO) A3bIKA U A3bIKa XUMHUH;

OIHCHIBATH CTIOCOOBI YCTPAHEHUS KECTKOCTH BOJIBI U BHITIOTHSATH COOTBETCTBYIOIINN UM XUMHUYECKHHN SKCIIEPUMEHT;

BBITIOJTHAT, HAOIOAATh M OMKCHIBATh XMMHUYECKUM IKCIIEPUMEHT I10 PACIIO3HABAHHMIO MOHOB BOAOPOJAa M aMMOHHS, CyJbdar-,

KapOoHaT-, CUIMKaT-, pocdart-, Xaopua-, OpoMuI-, HOAUA-UOHOB;



AKCIIEPUMEHTAIIBHO HCCJIEA0BATh CBOMCTBA METAIOB M MX COCIMHEHUM, pellaTh SKCICPUMEHTAIBHBIC 33aJa4d IO TEME
«Hemeramibny;

ONMUCHIBATh XUMUUECKUN IKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOT'O (PYCCKOT0 WJIM POJIHOTO) SI3bIKA U S3bIKA XUMUU;

MPOBOJAUTH pPACUEThl MO XUMUYECKUM (OpMyJiaM U YpPaBHEHUSIM PEaKIUid, MPOTEKAIOIMIMX C YYaCTHEM HEMETa/lIOB U UX
COCIUHCHMH.

MeTanpeaMeTHbIe pe3yJbTAThl 00y4eHUs

Yaamuics 10JKeH ymems:

OpraHMU30BBIBATh YUEOHOE B3aMMOJICHCTBHE B TPYyIIIe (pacipeaessiTh PO, JOTOBAPUBATHLCS APYT C IPYTOM U T. 11.);

MpeABUICTh (POTHO3UPOBATH) MOCIIEACTBUS KOJIJIEKTUBHBIX PEIICHUM;

MMOHUMATh MPUYUHBI CBOETO HEYCIIeXa U HAXOJIUTh CIIOCOOBI BBIX0JIa U3 ATOU CUTYAIINH;

B JIMAJIOT€ C YUWUTEJIEM YUYUTHCS BbIpA0AThIBATh KPUTEPUHU OIIEHKU U OMPENENATh CTENEHb YCIEIIHOCTH BBITIOJIHEHHUSI CBOEH
paboThl U pabOThI BCEX, UCXO/S U3 UMEIOIINXCSI KPUTEPHUEB, COBEPIIIEHCTBOBATh KPUTEPHUH OLICHKU U MOJb30BAThCSI UMH B XOJ1€
OIICHKH 1 CAMOOIICHKHU;

OTCTaMWBaTh CBOIO TOUKY 3PEHHUS, APIyMEHTHUPYH €€;

MOJITBEPXKAATh ApTYMEHTHI (DaKTamu;

KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHUIO;

CIIyIIaTh JIPYTUX, MBITATHCS MPUHUMATh JPYTYIO0 TOYKY 3pEHHUSI, ObITh TOTOBBIM H3MEHHUTH CBOIO TOUKY 3PCHHUS;

COCTaBJISATH pedepar no onpeacieHHoun Gpopme;

OCYIICCTBIIATE KOCBCHHOC PAa3JICIIUTCIIBHOC 10KA3aTCIbLCTBO.



Tema 4. IlpakTukym 2. CBoiicTBa coequHeHuii HemeTaL10B (3 4)!
1. Pemenue skcnepumeHTanbHbIX 3amad no Teme «lloarpynma ramoreHoB». 2. PemeHne SKCIEpUMEHTANBHBIX 3a7ad 110
teme«lloarpynma xwuciopoma». 3. Pemenue skcnepuMeHTanbHbIX 3amgad 1o Tteme «lloarpymma asora». 4. Pemenne

JKCIIEPUMEHTaIbHBIX 3a1a4 1o Teme «lloarpynna yrieponar. 5. [lonydyenne, cobupanue u pacrio3HaBaHUE ra30B.

IIpeameTHbIE pe3yabTATHI 00Y4eHNsI

Ydammuucs 10JKeH ymems.

oOpamatbcsi ¢ J1abopaTOPHBIM 00OPYJAOBaAaHMEM M HarpeBaTelIbHBIMU NPUOOPAMH B COOTBETCTBUM C IPAaBWIAMH TEXHUKH
0€30I1aCHOCTH;

Ha0JI10/1aTh 32 CBOMCTBAMU HEMETAJIOB U UX COSAMHECHUM U SIBICHUSAMHU, TPOUCXOASAIUMHU C HUMU;

OMMUCHIBATh XUMUUECKUN IKCIIEPUMEHT C MIOMOIIBI0 €CTECTBEHHOT'O (PYCCKOTO WJIM POJIHOTO) SI3bIKA U S3bIKA XUMUU,

Je1aTh BBIBOJBI IO pE3yIbTaTaM MPOBEAEHHOIO SKCIEPUMEHTA.

MeTtanpeaMeTHbie pe3yJbTaThl 00y4eHUsA

Yyanmics 10J15KeH ymems:

onpeaciATb, UCXOOs U3 yqe6H0171 3aJa4i, HGO6XOI[I/IMOCTB HUCIIOJIb30BaHUA Ha6J'IIOI[eHI/I$I HJIN SKCIICPUMCHTA.

1 Tlpu AByX4acoBOM IUTAHUPOBAHUU MTPOBOASTCS TOJIBKO MPaKTHUYECKUE paboThl 1, 2 u 5.



Tema 5. O0001IeHHE 3HAHUI 110 XUMHH 32 KYPC OCHOBHO# mKO0JbI. [loaroroska

K rocyaapcrBeHHoii urorosoii arrecrauuu (I'MA) (10 v)

Ilepnonnueckuit 3akoH u Ilepuomnueckass cucrtema xumuueckux isnemeHtoB J[. M. MengeneeBa. DU3UUECKHI CMBICI
MOPSAJIKOBOIO HOMEpa 3JIEMEHTa, HOMEPOB IEpPHOJa M TpyNmbl. 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB JJIEMEHTOB M UX
COCIMHEHUH B IEPUOJAX U TPYIIIAX B CBETE NPEACTABICHUN O CTPOCHUHU aTOMOB 3JIEMEHTOB.

3HayeHue MEePUOJUYECKOro 3aKOHA. BUAbl XMMUYECKUX CBSI3€H M THUIbl KPUCTAJUIMYECKUX pEHIETOK. B3auMoCBsA3b CTpoeHUs U
cBOMCTB BemiecTB. Kiaccudukanuss XUMHUYECKUX PEAKIUH IO Pa3IMYHBIM TpU3HAKAM (YHUCIO W COCTAaB pearupyroumx u
00pa3yroluXxcs BEIIECTB; HAIMYNE

rpaHdlibl pazgena (asz; TerioBol d(PQeKT; H3MEeHEeHHEe CTereHeld OKUCIEHUS aTOMOB; HCIIOJIb30BAHUE KAaTalu3aTropa;
HampasieHue MnporekaHusi). CKOpOCTh XMMHUYECKUX peakuuid u QakTopbl, Biusionye Ha Hee. OOpaTMMOCTh XMMHYECKHX
peakuuii ¥ crnocoObl CMEIIEHHS] XUMHUYECKOTO PABHOBECHSI.

IIpocTeie U cioXHBIE BemecTBa. MeTamibl 1 HeMeTaulbl. [ eHeThnuecKkue psAIbl METala, HEMETaala U NEePEXOIHOr0 MeTajlia.
Okcuapim TUAPOKCUIBl (OCHOBaHHUS, KHUCIOTHI, aM(OTepHble THIPOKCUABI), coiu. MX cocrtaB, kinaccupukauus u oOuue

XUMHYECKHUE CBOMCTBA B CBETE TCOpHUHU BJIGKTpOHHTH‘IeCKOﬁ AUCConMal .

JIn4HOCTHBIE pe3yJIbTATHI 00y4YeHUs
Yyanuics 10J15KeH:
3HAMb U HOHUMAMb: OCHOBHBIE UCTOPUUECKHE COOBITHS, CBA3aHHBIE C PA3BUTUEM XUMHUH U OOIIECTBA; JOCTHKEHUS B 00JIaCTH

XUMHUHU U KYJIbTYpPHBIE TPaaulMU (B YAaCTHOCTH, HAy4YHbIC TPAIUIMU) CBOCH CTpaHbl; OOIIEMUPOBBIE JTOCTHUKEHHUS B O0JACTH



XUMUU; OCHOBHBIE MPUHIIUIIBI U MPaBWIa OTHOUICHUS] K MPUPOE; OCHOBHI 3JI0POBOTO 00pa3a >KU3HU U 3J]0pPOBbhECOEpEraronux
TEXHOJIOTHUH;

MpaBwjia MOBEACHUS B YPE3BbIYANHBIX CUTYalHsIX, CBS3aHHBIX C BO3JCHMCTBUEM pPa3JIMYHBIX BEIIECTB; OCHOBHBIC IIpaBa H
00SI3aHHOCTH TpaxJaHWHAa (B TOM UYHCIE Y4alllerocs), CBSI3aHHBbIE C JIMYHOCTHBIM, NPOGECCHOHAIBHBIM M >KU3HEHHBIM
CaMOOIPENECIIEHUEM;

COIMATBPHYIO 3HAUYMMOCTD U COJIEp)KaHue PO EeCCHid, CBA3aHHBIX ¢ XUMHUCH;

UCNBIMBIEAMDb. YYBCTBO TOPJOCTH 3a POCCUMCKYIO XHUMHUYECKYK) HAyKy M YBaXCHME K UCTOPHM €€ PpPa3BUTHUSA; YBAXKCHHUE U
MIPUHATHE JOCTH)KCHUN XMMHHU B MHUPE; JIIOOOBb K MPHUPOE; YBAKCHUE K OKPYXAIOIMKUM (yJalIUMCs, YIUTEISAM, POIUTEIAM U
Ip.) — yMETh CIYyIIaTh W CIBIIIATh MapTHEpa, MPU3HABATh MPABO KaKJAOr0 Ha COOCTBEHHOE€ MHEHHE, MPUHUMATh PEIICHUS C
YYETOM MO3UILHM BCEX YYACTHUKOB; UYBCTBO MPEKPACHOTO U ICTETUYECKUX YYBCTB Ha OCHOBE 3HAKOMCTBA C MUPOM BEIIECTB U
WX TIpEeBpalleHUi; CaMOYBaXXKEHUE U SMOIIMOHATILHO-TIOJIOKUTEIILHOE OTHOIIIEHHUE K ce0e;

HpU3HAEaAmMb: ICHHOCTH 3I0POBBS (CBOETO U APYTUX JIOJIEH); HEOOXOAUMOCTh CAMOBBIPAKEHUS, CaMopeaan3aluy, COIUaIbHOT O
NPU3HAHUS;

0co3Haeamp: TOTOBHOCTH (WM HETOTOBHOCTb) K CAMOCTOSITEIBHBIM TMOCTYNKAaM W JACHCTBHUSIM, OTBETCTBEHHOCTh 3a HUX
pEe3yAbTaThl; TOTOBHOCTh (WJIM HETOTOBHOCTBH) OTKPBHITO BbIpa)kaTh M OTCTAMBATh CBOIO MO3UILUI0 U KPUTUYHO OTHOCHUTHCS K
CBOMM MOCTYIIKaM;

nposaeAamb: SKOJOTHUECKOE CO3HAHHWE;, JT0O0pOXKEIaTeIbHOCTh, JIOBEpUE M BHHMATEIBLHOCTH K JIIOJSIM, TOTOBHOCTH K
COTPYAHUYECTBY M APYXKOE, OKa3aHHWIO MOMOIIM T€M, KTO B HEH HYXKIaeTcs; 0O0OOIICHHBIM, YCTOMUMBBIM M W30MpPATEIIbHBIN

MO3HaBaTEIILHBIN HHTCPCC, HHULIUATHUBY U J10003HATEIIFHOCTh B N3y4YCHHUH MHpPa BCUICCTB U peaKuHﬁ; OCICYCTPEMIICHHOCTD U



HACTOMYUBOCTh B JIOCTHUKEHUU IIeJiel, TOTOBHOCTh K MPEOJOJCHUIO TPYIHOCTEH; YOSKIEHHOCTh B BO3MOXXHOCTH TO3HAHMS
MPUPOJIbI, HEOOXOAUMOCTH PaA3yMHOI'0 MCIIOJIb30BaHUS JOCTHXKEHUN HAYKU U TEXHOJIOTUM JIJIsl pa3BUTHUS OOIIECTBA;

ymMemsp: YCTaHABIMBAThH CBS3b MEXK]Y IIEJIbI0 M3YUCHHS] XUMHUHU U TEM, JJISI YEr0 OHA OCYIIECTBISETCS (MOTUBAMU); BBITIOJIHATh
KOPPUTHPYIOIIYIO CaMOOIEHKY, 3aKIIOYAIONIYIOCS B KOHTPOJE 3a MPOIECCOM HM3YyUYEHHS XMMHUU U BHECEHHH HEOOXOTUMBIX
KOPPEKTHUBOB, COOTBETCTBYIOIIMX JTamaM U CIoco0aM M3Y4YeHHS Kypca XHWMUU; BBITIOIHSATH PETPOCIIEKTUBHYIO CaMOOIICHKY,
3aKJIFOYAIOIIYIOCS B OLIEHKE ITpOLEecca U pe3yibTara U3y4YeHUsI Kypca XUMUM OCHOBHOM IIKOJIbI, OJABEACHUN UTOIOB HA OCHOBE
COOTHECEHUS LIETEN U PE3YyIIbTATOB;

CTPOUThH JKM3HEHHBIE W NPO(EeCcCHOHANIbHBIE IUIAHBI C YYETOM KOHKPETHBIX COIMAIbHO-UCTOPUYECKUX, MOJUTHUYECKUX U
HKOHOMHYECKHUX YCIOBHI; OCO3HABATh COOCTBEHHBIE IIEHHOCTH U COOTBETCTBUE UX

MIPUHUMAEMBIM B JKM3HHU PELICHUSIM; BECTH JMAJIOr Ha OCHOBE PABHONPABHBIX OTHOIIECHUW WM B3aUMHOTO YBAXXCHMUS; BBIJICISATH
HPABCTBEHHBIN aCMEKT MOBEACHUS M COOTHOCHUTH MOCTYNKHU (CBOM W JPYTUX JIOJEH) M COOBITUS C MPUHATHIMU ITUYECKUMU
HOpPMaMmu; B Ipeesiax CBOMX BO3MOXKHOCTEH MPOTHUBOAECHCTBOBATH ACHUCTBUAM W BIUSHUSM, MPEACTABISIONIUM YIrpo3y KHU3HH,

3I0POBBIO ¥ O€30MTACHOCTU JTUYHOCTHU U OOIIECTRA.

Ilnannpyembie pe3yJibTATHI 00y YeHUS:

BpInyCKHUK HAYYHUTCH:

* OIIMCHIBATh CBOMCTBA TBépI[BIX, KUAKHUX, I‘33006p8,3HBIX BCIIICCTB, BBIACIIAA UX CYHICCTBCHHBIC ITPHU3HAKH;



* XapaKTepHU30BaTh BEIIECTBA MO COCTAaBYy, CTPOCHUIO U CBOMCTBAM, YCTAHABJIMBATh MPUUYMHHO-CIIECCTBEHHBIE CBSI3U MEXKIY
JTAHHBIMU XapaKTEPUCTUKAMU BEIECTBA;

* PacKphIBaTh CMbICII OCHOBHBIX XUMUYECKUX MOHSATUMN «aTOM», «MOJIEKYJIa», «XUMUYECKHUI 2JIEMEHT», «IIPOCTOE BEILIECTBOY,
«CII0KHOE BEIECTBOY, «BAJIEHTHOCThY, UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUMU;

* 1300pakaTh COCTaB MPOCTEHIMX BEMIECTB C TOMOIIBI0 XHUMHUYECKUX (OPMYT M CYNIHOCTh XMMHUYECKHX PEaKIuil ¢
MOMOIIBI0 XUMHYECKUX YPaBHEHUM;

* BBIYMCIIATh OTHOCHUTEIBHYIO MOJEKYJISIPHYIO M MOJSPHYIO MacChl BEIIECTB, a TakK)K€ MAacCOBYIO JIOJII0 XHMHUYECKOTO
AJIEMEHTa B COCIMHECHUSAX JIJIS OLICHKH UX MIPAKTUUECKOW 3HAYUMOCTH;

* CPaBHUBATH 110 COCTABY OKCHUJIbI, OCHOBAHUS, KHCIJIOThI, COJIH;

* KJaccu(PUIMPOBaTh OKCHUJIBI 1 OCHOBAHMSI IO CBOMCTBaM, KUCJIOTHI U COJIM IO COCTaBY;

* MOJIL30BATHCS JIAOOPATOPHBIM 000PYOBAHUEM M XUMUYECKOU MOCYA0M;

* IPOBOJIUTH HECJIOKHbIE XUMHUYECKHE ONBITHI U HAOMIOJACHUS 3a W3MEHEHUSMH CBONCTB BEHIECTB B IIpoIleCCE HUX
MpeBpalIeHuii; COOII01aTh MpaBUila TEXHUKHU 0€30MaCHOCTH MPU MIPOBEJEHNUN HAOI0/ICHUI U OBITOB;

* pa3nmuyaTh YKCIEPUMEHTATIBLHO KUCIOTHI U MIEN0YH, MOIB3YSACh HHIUKATOPAMH; OCO3HABATH HEOOXOIUMOCThH COOJIOICHUS
Mep 0€30MacCHOCTH IPH 0OpaIeHUH C KUCIOTaMHU U IeJI0YaMH.

* pacKpbIBaTh CMBICII nepuoandeckoro 3akoHa JI. . Menneneena;

* ONMCHIBATh U XapaKTEPU30BaTh TAOIUYHYIO (OPMY EPUOTUIECKON CUCTEMBI XUMUIECKUX IJIEMEHTOB;

* XapaKTepH30BaTh COCTaB ATOMHBIX SJIEp M paclpeieICHUE YHUCIIa AJIEKTPOHOB I10 AJIEKTPOHHBIM CJI0SIM aTOMOB XUMHUUYECKUX

9JICMCHTOB MAJIbIX IICPUOAOB HCpHOHHqCCKOﬁ CHCTCMBI, a4 TAKXKC KaJIUA N KaJIbIIHA,



* pa3IM4aTh BUJIbI XUMUYECKOU CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HEMIOJISIPHYIO U METAJTHYECKYIO;

* U300paKaTh JIEKTPOHHO-UOHHBIE (POPMYIIBI BEIIECTB, 00PAa30BAHHBIX XUMUYECKUMU CBSI3SIMU PA3HOTO BUIA;

* BBISIBJISAITh 3aBUCMMOCTh CBOMCTB BEILIECTB OT CTPOCHUSI X KPUCTAIUIMYECKUX PEHIETOK: HOHHBIX, ATOMHBIX, MOJICKYJISIPHBIX,
METAJTNYECKUX;

* XapaKTepHU30BaTh XUMUYECKHE DJIEMEHTHI U X COCIMHEHUSI HA OCHOBE MOJI0KEHUS 3JIEMEHTOB B IEPUOIMYECKON CUCTEME U
O0COOCHHOCTEH CTPOSHHUS X aTOMOB;

* XapaKkTepU30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYEHUE IMEPUOJIMYECKOr0 3aKOHa M TMEPUOJUYECKON CHUCTEMBI
xumuueckux snemeHToB [l. M. MenneneeBa; * oOBSCHATh CyTh XMMHUYECKHMX MPOIECCOB M WX MPUHIHUIUAIBLHOE OTJIMYUE OT
(hU3nIecKuX;

* Ha3bIBaTh MPU3HAKHU U YCIIOBUS MIPOTEKAHUS XUMUYECKUX PEAKITUH;

* YCTaHABJIMBATh MPUHAMICKHOCTh XMMHUUYECKON pPEaKIMH K ONPENEeNEHHOMY THUIYy MO OJHOMY M3 KJIacCU(UKAIMOHHBIX
MIPU3HAKOB: 1) MO YMCITy U COCTaBY UCXOAHBIX BEUIECTB U MPOJYKTOB PEAKIUHU (PEeaKIUU COCAUHEHUS, PA3I0KECHUS, 3aMEILICHUS
1 oOMeHa); 2) MO BBIICICHUIO WU MOTJIOMICHUIO TEIJIOThI (Peakiui K30Te€PMUUECKUE U IHIOTEPMHUUECKHE); 3) IO U3MEHEHUIO
CTETICHEH OKHCIICHUS XUMHUYECKUX 3JIEMEHTOB (PEaKIMM OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC); 4) MO0 OOpaTUMOCTH Tpoliecca
(peakmuy oOpaTUMbIE M HEOOpPATHUMBbIE);

* COCTaBJISITh YPaBHEHUS BJEKTPOIUTUYECKOW NMCCOLMAIMUA KUCIOT, IIEJNIOYEH, COJEHl; MOJIHbIE U COKpalIEHHbIE MOHHBIE
ypaBHEHUS peakiuii 0OMEHa; ypaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

* POTHO3UPOBATH MPOAYKTHl XUMUUYECKUX peakiuii mo ¢opMyinam/Ha3BaHUSIM HCXOJHBIX BEIECTB; ONPEICNATh UCXOIHBIC

BeliecTBa Mo popMyliamM/Ha3BaHUSIM POAYKTOB PEaKIINH;



* COCTaBJISITh YPABHEHUSl PEAKLMM, COOTBETCTBYIOUIUX MOCIEAOBATEIBHOCTU («IIEMOYKE») MPEBPAILICHUN HEOPraHMYECKUX
BELIECTB Pa3JIUYHbIX KJIACCOB;

* BBISIBJISITH B IIPOLIECCE IKCIIEPUMEHTA TPU3HAKH, CBUIETEILCTBYIOIINE O MPOTEKAHUA XUMUYECKON peaKuu;

* IPUTOTOBJISATH PACTBOPHI C ONPEAEIEHHON MacCCOBOU J10IEM PACTBOPEHHOTO BEILIECTBA;

* ONPENENATh XapaKTeP CPeAbl BOJHBIX PACTBOPOB KHUCIIOT U IIEN0YEH IO U3MEHEHUIO OKPACKH UHIUKATOPOB;

* IPOBOJINTH KAUECTBEHHBIE PEAKIIMH, ITOATBEPKJAIOIINE HAJTMYHME B BOJHBIX PACTBOPAX BELIECTB OT/IEIbHBIX HOHOB

* ONPEAENATh NPUHAAIEKHOCTh HEOPraHMYECKUX BEIIECTB K OHOMY M3 M3YYEHHBIX KJIACCOB/TPYIIl: METAJIJIbl U HEMETAJLIBI,
OKCHJIbI, OCHOBAHMSI, KUCJIOTBI, COJIH;

* COCTaBJIATH (HOPMYJIbI BEIIECTB 10 UX HA3BAHUSM;

* ONPEeNENsATh BAJIEGHTHOCTh U CTETIEHb OKHCIICHUSI 3JIEMEHTOB B BELIECTBAX;

* COCTaBJATh (POPMYJIBI HEOPraHUYECKHX COCAUHEHUN IO BAJIEHTHOCTSM M CTENEHSIM OKHUCIEHHUS 3JEMEHTOB, a TaKXKe
3apsiaM MOHOB, YKa3aHHBIM B Ta0OJIMIIe PACTBOPUMOCTH KUCIOT, OCHOBAaHUH U COJIEH;

* O0BSICHATH 3aKOHOMEPHOCTH M3MEHEHMS (PU3UUECKUX U XMMUYECKUX CBOMCTB MPOCTHIX BEIIECTB (METAJIOB U HEMETAILJIOB)
Y UX BBICIIMX OKCHJIOB, 00Pa30BAHHBIX 3JIEMEHTAMH BTOPOT'O M TPETHErO MEPUOJIOB;

* Ha3bpIBaTh OOLIME XUMHYECKHE CBOICTBA, XapaKTEPHBIE JIJIsl TPYII OKCUAOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMHUYECKHE CBOWCTBA, XapaKTEpHbIE IJIsl KaXIOro M3 KJIACCOB HEOPraHMYECKUX BEIIECTB: KHUCIOT,
OCHOBaHUM, COJICH;

* IPUBOJUTH IPUMEPHI PEAKLNM, MOATBEPKAAIOIIUX XUMHUECKUE CBOMCTBA HEOPraHWYECKHUX BELIECTB: OKCHJOB, KHCIIOT,

OCHOBAHHUM U COJICH;



* OIPEAENATh BEMIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTEID B OKACIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUAX;
* COCTaBJISITh OKUCIUTEIbHO-BOCCTAHOBUTENBHBINA OanaHc (1Sl U3YYEHHBIX PEaKIUil) 0 NPEIJI0KEHHBIM CXeMaM peaKIui;
* IPOBOJUTH JIAOOPATOPHBIE ONBITHI, IMOATBEPKAAIONIME XHUMHYECKHME CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKHUX

BCIIECTB;

Boinycknuk noayuum 603mM0)4cCHOCHb HAYYUMbCA:

* 2PAMOMHO 00PAWYAMBCL C BEUIECMBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCMb COONIOOEHUs NPABUTL IKOJLOSUYECKU Oe30NACHO20 N0BedeHUs 8 OKpyicarouiel npupooHoll
cpeoe;

* NOHUMAMb CMBICA U HE0OX00UMOCMb COON0OEHUs NPeONUCAHUL, NpedaazaemvblX 8 UHCMPYKYUAX NO UCHOJb308AHUIO
Jlekapcma, cpeocmes ObimoGol XumMuu u op.;

* UCNONIL308AMb NPUOOPEeMEHHbIE KI0Uesble KOMNEMEHMHOCMU NpPU BbINOJIHEHUU UCCIe008AMENbCKUX NPOEKMO8 No
U3YYEHUIO CBOUCMS, CNOCO008 NONYUeHUs U PACNO3HABAHUSL 6eUleCNE;

* Pazeueams KOMMYHUKAMUBHYIO KOMNEMeHmMHOCMb, UCHONb3YS CPeOCmed YCMHOU U NUCLMEHHOU KOMMYHUKAYUu npu
pabome ¢ mexkcmamu yyeOHUKa u OONOJIHUMENbHOU JIUMepPamypol, CNpasoyHbiMU madIuyamu, nposseisims 20MOGHOCHb K
VBANHCEHUIO UHOU MOYKU 3PEHUsL NPU 0OCYHCOEHUU Pe3YTbmMAamos blNOIHEHHOU pabombl,

* 00BEKMUBHO OYEeHUBamMsv UHDOPMAYUIO O Bewecmeax U XUMUYECKUX Npoyeccax, KpumuyecKku OMHOCUMbCA K
NCe80OHAYUHOU UHGDOpMAYUL, HEO0OPOCOBECHOU peKame, KACAIOWEUCsl UCRONb308AHUSL PA3IUYHBIX 8EUeCma.

® OCO3Hae6anb 3Ha4YeHue meopemudecKux SHAHUU OJIA I/lpaKmulteCKOﬁ oessmebHoCmU yejoeeka,



* ONUCLIBAMb U3YUEHHBIE 00BEKMbL KAK CUCMEMbL, NPUMEHSIS I02UKY CUCEMHO20 AHANU3A,

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCMAX NePUOOUHEeCKOU CUCMEMbl XUMUYECKUX DJIeMeHmos8 Ol OO0bsACHeHUs U
npeosuUdeHUst C8OUCME KOHKPEMHbIX 8eUjeCma;

* pazsueams  UHPOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMEOM  VeryOneHus 3HaAHultl 00 UCmopuu CMAaHOGIeHUs]
XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMUL, NEPUOOULECKO20 3AKOHA KAK 0OHO20 U3 BANCHEUUUX 3AKOHO8 NPUpoObl, d Makice o
COBPEMEHHBIX OOCTNUNCEHUSAX HAYKU U MEXHUKU.

* cCOCMassimb MOLEKYIAPHbIE U NOJIHbLE UOHHbLE YPABHEHUS NO COKPAWEHHBIM UOHHBIM YPAGHEHUSM,

* NPUBOOUMDb NPUMEPbL  PeaKkyull, NOOMEEPAHCOAIOWUX CYUECMBOBAHUE B3AUMOCEA3U  MeHCOY OCHOBHLIMU KIACCAMU
HEOp2aHU4eCKUX 8euecms;

* NPOCHO3UPOBAMb Pe3YNbMamvl 8030€lCMBUs PA3TUYHBIX aAKMOPO6 Ha UMeHeHUe CKOPOCTU XUMUYECKOU peaKyuu,

* NPOCHO3UPOBAMb Pe3YNIbMamul 8030€lCMBUsL PA3TUUHBIX (DaKMOPO8 HA CMeueHUe XUMUYECKO20 PABHOBECUSL.

* NPOCHO3UPOBAMb XUMUYECKUE CBOUCMBA BeUECME8 HA OCHOBE UX COCMABA U CIMPOEHUSL;

* NPOCHO3UPOBAMb CHOCOOHOCMb Bewecmsd NPOosGIAMb OKUCIUMENbHbIE UL 80CCMAHOBUMENbHblE CBOUCMEA C YUEMOM
cmeneHell OKUCTeHUsl JIeMEHMO8, BXO0AUUX 8 e20 COCA8;

* BLIABIAMb CYUIECMBOBAHUE 2CHEMUUECKOU B3AUMOCEA3U MeHCOY BeuleCm8amu 6 psaody: Npocmoe 8euecmso — OKCUO —
2UOPOKCUO — COJlb,

* 0pP2aHU306b18aMb, NPOBOOUMb VUEHUYECKUe NPOeKmbl NO UCCIe008AHUID CBOUCME Beuecms, UMeIOWUX BAaXHCHOe

npakmu4ecKkoe 3Ha4ernue.



Onucanue yqeﬁno-MeTolmqecmoro N MaTEePUAJIBbHO-TEXHUYECCKOI'0 o0ecrneyeHus

YuyeOHO — MeTOANYECKOE 00ecreYeHue

1.IlpumepHas mporpaMma OCHOBHOI'O 00111ero 00pa3oBaHus 0 XUMUU (0a30BbI YPOBEHB);

2.ABtopckas mporpamma O.C.["'abpuensina, coorBercTBytomas denepaibHoMy ['ocyaapcTBeHHOMY 00pa30oBaTEILHOMY
CTaHJapTy OCHOBHOIO o0uiero o0pazoBaHus U JonyuieHHas MuHuctepcTBoM oOpa3zoBanus U Hayku Poccuiickoin @enepanyu
(O.C.I'abpuensa [Iporpamma kypca xumuu s 8-9 kiraccoB obmeodpazoBarenbHbix yupexaenuit / O.C.I'abpuensia. — M.
Hpoda, 2012r.).

3.I'abpuenan O. C., Ocmpoymos U. I'. HactonbHas kaura yunrens. Xumus. 9 k 1.: Meroaudeckoe nmocodue. — M.: [Ipoda,
2010r

4. Xumus. 9 k 1.: KoutposbsHbie u nmpoBepoyHbie padoThl k yueOHuky O. C. I'abpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H.
bepeskun, A. A. Ymakosa u 1p. — M.: IIpoda, 2009r.

S5.I'abpuenan O. C., Ocmpoymos U. I'. 3yuaem xumurio B 9 k J1.: Jlugakruueckue Marepuainbl. — M.: bauk mtoc, 2009r.

6./ abpuenan O. C., HAwyxosa A. B. Pabouas terpanp. 9 k 1. K yuedbnuky O. C. 'abpuensna «Xumus. 9». — M.: JIpoda, 2012r.

[.I'abpuenan O. C., Bockoboiinukosa H. Il. Xumusi B Tectax, 3amadax, ynpaxHeHusx. 8— 9 kia.— M.: Ipoda, 2009r.



MarepuajbHO-TeXHUYECKOe o0ecriedeHmne:

Jist oOydeHusl yyaniuxcsi OCHOBHOW INKOJbI B COOTBETCTBUM C TpeOoBaHUsAIMU DeaepalbHOro0 rocyJapCTBEHHOIO
0o0pa30oBaTEIbHOrO  CTaHJapTa HEOOXOoAMMAa peaau3alus [IeATeIbHOCTHOrO MoaxoAa. JlesTenbHOCTHBIA NOAXO0I Tpedyer
MMOCTOSTHHOW OTIOPHI MpoIiecca 00yIEHUSI XUMUU Ha JEMOHCTPAIIMOHHBIN SKCTIEPUMEHT, TIPAKTUICCKUE 3aHATHS U JTa0OpaTOpHBIC
OTBITBHI, BBHITIONHSAEMBbIC Yydarmumucsa. KaOuHeT XuMUM  OCHAIIEH KOMIUIEKTOM JE€MOHCTPAIIMOHHOTO W JaOopaTOPHOTO

000pyIOBaHUS MO0 XUMHH JISi OCHOBHOM IIKOJIbI. B kaOuWHETe XMMUH OCYIIECTBISIOTCS KaK ypOuYHas, TaKk W BHEYpouHas (pOpMbI yueOHO-
BOCIIUTATEIbHON AESITENbHOCTU ¢ yyamumucs. OcHalieHue B 00Jblel 4acTu cooTBeTcTBYeET Ilepeunto o6opynoBaHus kaOMHETa XUMUHM U BKIIOYAET
pa3IUYHBIC TUIIBI CPENICTB 00yueHUs. BOMbIIyo 9acTh 000pYIOBAaHUS COCTABISAIOT YUeOHO-TIPAKTHUUECKOE B yueOHO-1abopaTopHOEe 000pyIOBaHUE, B
TOM YHCJE KOMIUIEKT HAaTypalbHBIX OOBEKTOB, MOJENH, MPUOOPHl M MHCTPYMEHTHI Ul HPOBEIEHUS JIEMOHCTPALMM M NPaKTHUYECKUX 3aHATHH,
J€MOHCTpaIMOHHbIE TaOJIUIIbI, BUJIE0, MEIa OCHAIIICHHUE.

B koMIUIeKT TeXHUYECKUX W MH(OPMAIIHOHHO-KOMMYHHKATUBHBIX CPEICTB OOYUYEHHs BXOJAT: amIaparypa Ui 3aliceid U BOCIIPON3BEICHHS
ayano- U BUACOMH(POPMALINU, KOMITBIOTEP, MYJIbTUMEINA TPOCKTOP, JOCKAa C MHTEPAKTUBHOW MPHUCTABKOW, KOJUICKIHMS MEIHa-PeCypCoB, BHIXOI B

HNurepuer.

Hcnonp3oBaHuE 3JEKTPOHHBIX CPEICTB O0yUEHUS TO3BOJISIOT:

® aKTHBHU3UPOBATH ACITEIbHOCTh 00YUAIOIINXCS, OTY4YaTh 0oJjiee BRICOKHE KaYeCTBEHHbBIE PE3Y/IbTaThl 00yUEHUS;
e 1pu noaroroske k EI'D obecrneynBaTh caMOCTOATEIHLHOCTh B OBJIAJCHUH COACPKAHUEM Kypca .

e  (opmuposats UKT - KOMIETEHTHOCTH, CIIOCOOCTBYIOIIYIO YCTIEITHOCTH B y4EOHOMN AESTENIbHOCTH;

e ¢dopmuposats YVY/I;



Hamypanvhole 00vexkmuol

HartypanbHble 00OBEKTHI, UCMOJb3yeMble B OOYYEHHH XHMMHH, BKJIIOYAIOT B C€OSl KOJJIEKIIMM MUHEPAIOB U TOPHBIX MOPO/,
METAJIJIOB U CIUIABOB, MUHEPAJIbHBIX yI0OPEHHIA, TIIACTMACC, KAyYyKOB, BOJIOKOH H T. 1.

O3HakoMIIEHHE Yy4YalUXcs ¢ 0oOpa3liaMM HMCXOJHBIX BELIECTB, NOJYNPOAYKTOB M TOTOBBIX M3JEIHMHA IO3BOJIAET IMOIYYUTh

HarJiiaHoC MpCaACTaBJICHUC 00 7THX MaTcpualiax, X BHCIIHCEM BHUAC, 4 TAKIKC O HCKOTOPBIX (1)I/ISI/ILICCKI/IX CBOMCTBaX.

XumuuecKkue peakmuevl U Mamepuanvl
OOpamenne co MHOTUMHU BEIIECTBAMU TPEOYeT CTPOTOro COOMIOACHUS TPABWI TEXHUKH O€30MaCHOCTH, OCOOCHHO MpHU
BBITIOJIHEHUN ONBITOB CAMHUMH ydamuMmucsa. Bce HeoOXomuMmbie Mephl MPEAOCTOPONKHOCTH YKa3aHbl B COOTBETCTBYIOIIHMX

JAOKYMCHTAxX U MHCTPYKIUAX.

Xumuueckasa nabopamopnasn nocyoa, annapamast U npudopwvl
Xumudeckasi mocyja noApa3aeisieTcst Ha ABE TPYIIIbI: ISl BHIIOJIHEHUS OMBITOB YYAIIUMUCS U JJIEMOHCTPALIMOHHBIX OMBITOB.
[Tpubopsl, ammapaThl ¥ YCTAaHOBKH, HCIOJb3yE€MbIE Ha ypOKaxX XHMHUH, MOJPA3JEISAIOT Ha OCHOBE MPOTEKAIONIMX B HHUX

(1)I/ISI/I‘IGCKI/IX U XUMHWYCCKHUX .

Mooenu

OObexTaMu MOICIIUPOBAHUA B XHMHHU SABJIIIOTCA aTOMbI, MOJICKYIIbBI, KPHCTAJIbI, 3aBOACKHUC aIllllapaTbl, a TaKXC

MPOUCXOIAIHNC IIPOUCCCHI.



B npenonaBaHuy XUMHM HMCHOJIB3YIOTCSI MOJENIM KPUCTAUIMYECKUX PEHIETOK aiMasa, rpaduta, cepwl, gocdopa, okcuaa
yriuepoaa(ly), moBapeHHoW conu, Jibaa, Woda, JKele3a, MU, MarHusi, HaOopbl Mojeleld aToOMOB Il COCTaBJICHUS
IaPOCTEPIKHEBBIX MOJIEIEH MOJIEKYII.

Yueonvie nocoous na neuammnoit ocnoee

B mpoiiecce 00ydeHHST XMMHHM HUCHOJIB3YIOTCS CIIEIYIOIMIME TaOIUIbl MOCTOSHHOrO 3KcrnoHupoBanus: «llepuoguueckas
cucteMa xuMmuueckux odnementoB J[.M. MenneneeBa», «Tabmuiia pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJCH»,
«INEKTPOXUMUYECKUI Psii HAPSIKEHUN METAIIOB», «KpyroBopoTt BeniecTB B NpUPOAE» U JIp.

Jlns opraHu3anuyu CaMOCTOSTEIbHOW padoThl 00yYalIIMXCS Ha YypoKaxX MCIOJB3YIOT Pa3sHOOOpa3HbIe IUAAKTHUYECKHE
MaTepualbl: TETPaJu Ha TMEYaTHOM OCHOBE WJIM OTJIEIbHbIC pabouue JUCTHl — HMHCTPYKIIMH, KapPTOYKU C 3aJaHUSIMH Pa3HOMN

CTCIICHU TPYAHOCTHU AJIA U3YUCHHUS HOBOI'O MaTcpualia, CaMOIIPOBCPKHU U KOHTPOJIA 3HAHUM yYdamuxcs.

Jlist o6ecnieuenust 6€30MacHOro Tpy/ia KaOWHETe XMMHUHU UMEETCS:

® TPOTUBONOKAPHBIN HMHBEHTAPh

® anTeuKy ¢ HAOOPOM MEAMKAMEHTOB U MEPEBA30YHBIX CPE/ICTB;

® WHCTPYKIIMIO TI0 MpaBuiIaM 0€30MacHOCTH TPyl ISl 00 y4arouX cs

® KypHAJI PETHCTPAIlMU HHCTPYKTaXKA 1O TIpaBmiIaM 0€30MacHOCTH TPY/a.



IToypo4Hoe niIaHMPOBAHUE

N(_) Tema u THII YpoKa I[aTa Couepmanne YpoKka HJIaHI/IpyeMbIe PE3YJIbTATHI
n/ IIpeameTHbIE Metanpeametnbie Y'Y | JINYHOCTHEI
o e VV]I
BBenenue. O0mas XapakTepuCcTHKA XMMUYECKUX 3JIEMEHTOB M XuMH4Yeckux peakunid. [lepuoguyecknii 3aKoH U nepuoanyecKas cucremMa
xumuuyeckux jemMeHToB [[.M.Menaeneena. (104.)
1. | XapakTepucTUKaxum ;B(Bonﬂmﬁ uncrpykrax 1o OT u Th. Hayyames: XapaKTepI/ISOBgTL PerynsiTuBHBIE: CTABAT yieOHbIC DopMHPYIOT
APAKTCPUCTHUKA XUMHUICCKOT O XUMHYECKHE DIIEMEHTEI 1-3 —T0 3a7ja4d Ha OCHOBE COOTHECEHHUS TOTO, OTBETCTBEHHOE
HHCCKOTO SJICMCHTa drementa no nonosxkenusio s IICXI Hepuoia 1o ux nonoxenuio [ICXD | 4To yXke U3BECTHO U YCBOEHO OTHOLIEHKE K
Ha OCHOBAHUU €TI0 .. Menneneena. .
JI.1. Menneneena. y4auumcsi, 1 Toro, 4to emié YUEHUIO
IIOJIOKCHUA B JleMOHCTpaIA: MOZIENH ATOMOB Tonyuam 603mocHoCmb HEM3BECTHO
Ilepuoanueckon SMEMEHTOR 1-3 —T0 MepHOZIoB Hayuumucsl: OMUCHIBATh W3ydeHHble | [lo3HaBaTeIbHBIE:CAMOCTOSTEIHEHO
cUCTEME 0OBEKTHI KaK CUCTEMBI, IPUMEHSS BBIJIEIISIIOT U POPMYITUPYIOT
JI. I. Menzeneesa JIOTUKY CICTEMHOTO aHalli3a MTO3HABATENBHYIO ENTb
KoMMyHuKaTHBHBIE: HOPMYITUPYIOT
cOoOCTBEHHOE MHCHHE U MTO3UIIHIO,
3aJ]af0T BOIPOCKI, CTOSAT MOHSITHBIC IS
mapTHepa MOHATHS
2. | CBoiicTBa OKCHIOB, XuMHUYECKUE CBOICTBA OKCUIOB, Hayuamcs: na3piBats o0mme PeryssiTHBHBIE: CTaBAT y4eOHYIO IIposiBnsitoT
KHCJIOT, OCHOBAHUI 1 OCHOBAHMH , KHCIIOT, COCH B CRETE XHUMUYECKHAE CBOMCTBA KUCIOTHBIX, 3a7a4qy, OMPENeISTIOT YCTOHYHBEII
o TCOPHUH JICKTPOJIUTUICCKOU OCHOBHBIX OKCUIOB, KHUCJIOT, MOCJICIOBATEIPHOCTD IPOMEKYTOYHBIX | y4EOHO —
CoJien B CBETE TCOP fm Aucconyanyuu 1 OKMCJICHU - OCHOBAHHH U COJIEN C MTO3ULIUNA Leneu ¢ yueToM KOHKPETHOTO O3HABaTEIbHBI
SJIEKTPOIUTHIECKON BOCTAHOBJICHHUS TD/I; NpUBOAUTH IIPUMEPHI pe3yJbTaTa, COCTABIISIOT [UIaH U il uHTEpEC K
JHUCCOIMAaIU U peakuuii, HOATBEPKAAOIINX AITOPUTM JACUCTBUM HOBBIM
OKUCJICHUS - XMUMUYECKUAEC CBOWCTBA: OKCHUJIOB, Io3naBarenbHbIe: cnocobam
BOCCTAHOBJICHHMS KHCJIOT, OCHOBAaHHUH, COJICH; CaMOCTOSATENBHO BBIJICIISIOT pereHns 3a1a4
OTPEACIATH BEIIECTBO — OKUCIUTEN | (OPMYIHUPYIOT MO3HABATCIHHYIO 1IETIb,
M BEIIECTBO —BOCCTAHOBUTEIH B UCIIOJIB3Ysl O0LIHE IPUEMBI PEIICHHS
OBP; 3aJ1a4
Tonyuam eo3mooicHocme KoMMyHUKATHBHBIE:
HAay4umuvcs: TPOTHOZUPOBATH KonTpoms u onieHka gefcTBwii
CIOCOOHOCTH BEIIECTBA MPOSIBIATH napTHepa
OKUCITUTEIHHBIC HIIH
BOCCTaHOBHTEIIEHBIC CBOWCTBA C
YYETOM CTETNEHEH OKUCTIECHUS
AJIEMEHTOB, BXOJIAIINX B €T0 COCTAaB
3. | AmdoTepHBIE OKCHIBI IToHsATHE O IEPEXOHBIX DIEMEHTaX. Hayuamcs: xapaktepu3oBarthb PeryasTuBHbIE: [posBnstoT
AmdoTepHOCTD. [ eHeTHYECKHIT Psi XUMHUYECKHE CBOMCTBA aMpOTEepHBIX | [[pHHUMAIOT M COXPAHSAIOT Y4eOHYIO noOporxenarens

Y THIPOKCHJIBI




NEPEXOJHOr03JIEMCHTA.

OKCHJOB U TUJAPOKCHUJIOB;

3a/javy, YUYUTbIBAIOT BbIJACJICHHBIC

HOCTB,0T3bIBUHB

JIa0.ombrt: 1.ITonyyenune ruapokcuna HCII0JIb30BATh [IPU XapaKTEPUCTUKE | YYUTENIEM OPUEHTUPBI ACUCTBUS B OCTb, KaK
LIMHKA U MCCIICI0BAHNE €0 CBOHCTB BEIIECTB NOHATHE «aM(pOTEPHOCTE», | HOBOM y4eOHOM MaTepHaie B NOHMMaHHE
IIPOBOJUTH ONBITHI, COTPYIHUYECTBE C YUUTEIEM YYBCTB
MOATBEPKAAIOLINE XUMUUYECKUE IHo3naBartenbHbIe: JpYTUXIIOAEH U
cBO¥CTBa aM(OTEPHBIX OKCHJIOB 1 Crassit ¥ GopMynUpyIOT NpodieMy COTIEpEKUBAHHE
TUAPOKCUIOB; YpOKa, CAMOCTOSITENIBHO CO3/1al0T UM
Ilonywam eo3mooicnocms ANTOPUTM AEATENIEHOCTH MPH PEeIIeHUU
Hay4umucs: 0CO3HAaBATh 3HAUECHUE poOIeMBI
TEOPETHUUECKUX 3HAHUN AT KoMmyHukaTuBHble:
[IPaKTUYECKON JESITENIbHOCTH IIposIBIISIFOT aKTUBHOCTB BO
4esoBeKa B3aMMOJICHCTBUHU AJISl PEIICHUS
MO3HABATENbHBIX U
KOMMYHHUKATHBHBIX 3a/1a4(33Jaf0T
BOIPOCHI, (YOPMYIUPYIOT CBOU
3aTpyAHEHUs, IPeUIaraloT IOMOLIb B
COTPY/AHUYECTBE)

4. | Tlepuoguyeckuii Crpykrypa IICX3 J[.11. Menzeneesa. Hayuamcsa: onuceIBaTh U PerynsituBnbie: Onpenensior
3aKOH U Crpoenne aroma. PU3HYECKHH CMBICT XapakTepu30BaTh TaOJIMIHYIO [InanupyroT cBOM IEHCTBUS B CBOIO JINYHYIO
I TIOPAZIKOBOrO HOMEPA, HoOMepa epuoaa, | gopmy [ICXD .M. Menaeneesa; COOTBETCTBUU C TIOCTABJICHHON TIO3UIIHIO,

CpruoniecKas HOMEpa IPYIIIBI XUMUYECKOr0 SJICMEHTA | feqaTh YMO3AKIIOUEHHUS O XapakTepe | 3ajadyeil U yCIOBUSIMH €€ pean3aiin aJICKBaTHYIO
CHUCTEMa B [ICXD 11 l\:IeHneneeBa. Hpmaunbl | y3veneHus CBOACTB XHMUYECKHX A depeHIupo
J. . Menneneera B M3MCHCHHS CBONCTE XUMHICCKIX 3JIEMEHTOB C yBeIMdeHueM 3apsios | Tlo3HaBaTeJbHbIE: CTaBAT BaHHYIO
CBETC YUYCHHUS O ?::;ﬁZ;ZZBHHrgin?aeiHr};Z};iI;i ATOMHBIX sIIIEP. n ®OP¥YHHPW0T LIe/H 1 IPOOIIeMBI CaMOOIICHKY
CTPOCHHH aToMa norpymmax ITCX? JLI. Metereesa, Tlonyuam 603MoACHOCTIL YPOKa; 0CO3HAHHO H MPOH3BOIEHO CBOI/I)% yCIEXOB

JlemoncTpams: pastinbie hopbi HAYUUMbCA, TIPHMEHSTh 3HAHHS O CTpPOSIT B YCTHOW M MMCBMEHHOU (hopme | B yuebe
TaOJIUI IEPUOTUTIECKON CHCTEMBI. 3aKOHOMEPHOCTSIX TEPUOTUIECKOM K .

Jlab.onbIT: 2.MoaenupoBaHue CHCTEMBI XUMHYECKHUX MIEMEHTOB OMMYHHKATHBHLIE. .

noctpoenns [leproauaeckoil cuCTeMBI | JIIsl OOBSICHCHHS U IPEIBUACHUS Branenne MOHOJIOTHHICCKOM 1

JAW. Menneneesa CBOJICTB KOHKPETHBIX BELIECTB JMATOTHYECKOH popmamu peun

5. | Xumnueckas XuMudeckas OpraHu3anus *KUBou u Hayuamcsa: xapaktepu3oBaTh PeryasitTuBHble: paboTaTh M0 MIIAHY, dopmMupoBaHue
OpraHU3aLsl KUBOI HEXMBOU NMPHUPOJIBL XI/IMI/I‘ICCI‘(II/II‘/'I XUMUYECKUN COCTaB KUBOU KIETKH; | MCIOJIb3Ysl CleNUalbHO NoJ00paHHBIE | OTBETCTBEHHOTO

. COCTaB si7jpa, MAHTUU U 3eMHOM KOPBL. | COCTaB s/Ipa, MAaHTHH 3€MHOM KOPBI; | CpEACTBA. YMEHHE OLIEHUTD CTETIEHb OTHOILIEHUS K
1 HEXKHUBOM MPUPO/IbI XUMHUUYECKHE IIEMEHTHI B KJIETKAX Honyuam eo3modncnocms ycrexa WIH Heycliexa CBOer YUYEHHIO

XKHUBBIX OpraHu3MoB. Makpo- u
MHUKPO3JIEMEHTHI.
Jemoncrpanusi:Mozens cTpoeHus
3€MHOTO II1apa B IIONIEPEYHOM
paspese

HAY4UumvCsi. OOBSICHATD MHDP C TOUYKH
3pEHUSA XUMHUHN

JACATCIIBHOCTU

Ilo3naBaTeabHbIE: AHAJIIM3UPOBATH,
CpaBHUBATL U 0606HIaTL H3YyUCHHbIC
IIOHATHA. CTpOI/ITB JIOTHYCCKOC
PpacCy’KJACHUC, BKIIIOYasA YCTAHOBJICHUC
IMPUINUHHO — CJICACTBCHHBIX CBsI3EH.




[pexncTBisATh MHPOPMALIKIO B BUE
pHCYyHKa

KomMmyHunkaTHBHBIE:

OTcranBaTh CBOIO TOUKY 3PEHUS,
MIPUBOJUTH apTyMEHTHI, TTOITBEPKAast
ux (akramu

6. | Kimaccuduxars O6006meHne cBeeHuit 0 XUMHUeCKUX | Hayuamca: ycTaHaBIMBATh PeryasiTuBHbBIE: Omnpenensiror
XUMHYECKHX PeaKIHil peaKnusx. KnaCCI/IQ)HVKauHs[ TPHHAUIEKHOCTD XUMHIECKOF Bo1BUratoT Bepcun pereHus ) BHYTPEHHIOIO
XAMHUECKUX PEaKIMi [0 Pa3IMYHBIM | PEaKUMH K ONpeNeIEHHOMY THITy IO | IpoOJIeMbl, 0CO3HABAaTh KOHEUHBII MTO3UIIHIO
1O pas/ImIHBIM OCHOBAHHSIM: OHOMY M3 KIIaCCH(PHUKAIIMOHHBIX pe3ynbTar oOydJaromuxcs
OCHOBaHMAM COCTABY M UHCITY PEATUPYIOLIUX U MPU3HAKOB: 1) [0 YUCITY U COCTAaBY Ha ypOBHE
00pa3yromuxcs BEIECTB, TEINIOBOMY | MCXOAHBIX BEIIECTB U IIPOLYKTOB ITo3HaBaTenbHbIE: MOJIO)KUTEITHHOT
addekry, peakuuu (peakuuu coeMHEeHNUS, Br10uparor OCHOBaHHS M KPUTEPUH ISl | O OTHOILEHHUS K
HaIpaBIICHUIO, U3MEHEHHIO CTEIICHEH | pa3JioKeHHs, 3aMellleHns: 1 00MeHa); | Kiaccudukanun 00pazoBaTesbHO
OKHCIICHUS JJIEMEHTOB, 00pa3yommx 2) 1O BBIIEITICHHUIO HITH [TpeoOpa3oBEIBaTH HHGOPMALNIO U3 My Tporeccy,
pearupyroiue BemecTsa, dase, TIOTJIOLICHUIO TETJIOTHI (peaKiuu OJTHOTO BH/JIa B IpyrOd M BBIOUPATH [UIsl | TOHUMAIOT
HCIIOJIb30BAHUIO KATAIU3aTOPA. 9K30TEPMHUUECKHE U ce0s ynobnyto popmy duxcarmm HEOOX0INMOCTb
JIa6. onbITHI: SHJIOTEPMHYECKHUE); NpeACTaBIeHUs MH(POPMaIN yUYEeHUS
3. 3aMmeleHne KeIe3oM MEIN B 3) 110 U3MEHEHHIO CTENEHEN
pactBope cynbgara meau (II) OKHCJICHUS] XHMHUYECKUX 3JIeMeHTOB | KoMMyHMKaTHBHBIE:
(peakmu OKUCITUTEIHHO- OTcranBaTh CBOIO TOUKY 3PEHUS,
BOCCTaHOBHTEIIBHEIE); MIPUBOJUTH APTYMEHTHI, TTOATBEPXKAAs
4) mo oO6paTUMOCTH mporecca ux (akramu. Pa3nuuare B yCTHOH peunt
(peaknuu 0OpaTHMBIE U MHEHHE, 10Ka3aTeNIbCTBA, THIIOTE3HI,
HeoOpaTumele); TEOPHH
Tonyuam 803M0OICHOCIb HAYYULCA:
COCTaBIISITh MOJIEKYJISIPHBIE U
OJIHBIE HOHHBIE YPABHEHUSI 110
COKpAIIeHHBIM HOHHBIM
YpaBHEHHSIM.
7. | TlonaTue o ckopocTH ITonsiTHE O CKOPOCTH XUMUYECKON Hayuamcs: nasbiBath (axkTopsl, PeryasituBHbIC: IIposBnstor
XHMHYECKOR peakiun. @akTopbl, BIUIIONINE HA BIIMSIOIINE HA CKOPOCTh CaMOCTOSTENbHO OOHAPYKHUBAIOT U YCTOWYIMBBINA
CKOPOCTh XUMHUYECKUX PEaKIHH. XUMHUYECKOI peakuu U OOBACHATh | (GOpMYIUpPYIOT IpoOIieMy. y4eOHO —
peakiinu JleMoHcTpanum: UX BJINSHHUE HAa CKOPOCTh MIO3HABATEIIbHBI
3aBHCHMOCTH CKOPOCTH XUMHUYECKOH peakuy; Ha3bIBaTh ITo3naBarenbHbIe: i MHTEpec K

XUMUYECKON peakIiuy OT IPUPOIBI
pearupyromux BeIecTs.
3aBHCHMOCTh CKOPOCTH XUMHYECKON
peaKuu OT KOHIIEHTPAIIH
pearupyromux BeecTs.

(akTopsl, BIUSIOLINE HA CMEIICHHE
XHUMHUYECKOTO paBHOBECHSI.

Hoxzy!tam BO3MOMNCHOCHb
Haydumucs” IPOTHO3UPOBATH

BBISBIISIOT IPUYMHBI U CIIEICTBUS
siBiieHUd. CTpOST JTOrHYECKue
paccyXJeHHs, yCTaHABIUBAIOT
MIPUYMHHO — CIICICTBCHHEIE CBS3H

HOBBIM OOIIINM
crocodam
pelIeHus 3a1au




3aBHCUMOCTh CKOPOCTH XHMHUYECKOMH
PEaKIyH OT TIOIIAH
COTIPUKOCHOBCHUS PEaruPYIOIIHX
BEIIECTB («KUTISAIITUHN CIIOM»).
3aBHCHMOCTh CKOPOCTH XHMHUYECKOH
peaKIuu OT

TeMIEepaTyphbl pearupyromnx
BEILECTB.

JIa6. OnbIThI:

4. 3aBHCHMOCTb CKOPOCTH
XUMUYECKOW peakiuu OT

MIPUPOJIBI PEATHPYIOIIUX BEIIECTB Ha
IIpUMEPE B3aUMOJEHCTBUM KUCIIOT C
MeTaJlaMu. 5. 3aBUCUMOCTh
CKOPOCTU XUMHUYECKOI PEaKIuu OT
KOHIICHTPALINH Pearupyronnx
BEIIICCTB Ha MpUMEpe
B3aUMOJICUCTBUS IIMHKA C COJISTHOM
KHCJIOTOW Pa3TMIHON KOHIICHTPAIIHH.
6. 3aBHCUMOCTH CKOPOCTH
XUMHAYECKOH peakIfy OT TUIOIIAAN
CONPUKOCHOBEHHUS PEArupyromiux
BEIIECTB.

7.MonenupoBaHue «KUISAILIETO CIIOS».
8. 3aBHCHMOCTE CKOPOCTH
XUMUYECKOHN PEaKIiu OT
TEMIIEPATYPHI PEArUPYIOLIUX BEIIECTB
Ha TIpUMepe B3aUMOJCHCTBHSI OKCHIA
meau( 1) ¢ pactBopom cepHoii
KHCJIOTHI PA3TMIHON TEMITEPATYPHI

pe3yabTaThl BO3AEHCTBUSA
pa3nu4uHBIX (JaKTOPOB HA U3MEHEHHE
CKOPOCTU XUMHUYECKOH peakiuy;
MIPOTHO3UPOBATH PE3YIbTATHI
BO3/ICHCTBUS pa3IMUHBIX (PaKTOPOB
Ha CMEIICHNEe XHUMHYECKOT0
paBHOBECHS

KomMmyHnkaTHBHBIE:

Y4YUTHIBAIOT Pa3HbIC MHEHUS H
CTpeMSTCS K KOOPAUHAIMY Pa3IUUHBIX
MO3UIUH B COTPYIHHUYECTBE,
(hopMynHpyIOT cOOCTBEHHOE MHEHHUE 1
MO3ULUIO

KaranuzaTtopsl

Karanuzarops! u karanus.
WHrubuTophl. AHTHOKCHIAHTEI.
JemoHcTpanuu:

I'omMoreHHbI# U TeTepOTreHHBIN
Katanu3bl. DepMEHTATUBHBII
karanu3. arubuposanue.
Jla0.onbIThI:

9. Paznoxxenue

MIEPOKCHIa BOJIOPOa C IOMOIIBIO

Hayuamcs: ncnonb30Bath mpu
XapaKTEPUCTUKE MPEBpaICHUN
BELLECTB MOHATUS «KaTaJlu3aTopy,
«AHTUOHUTOPY, «AHTHOKCHIAHTHIY,
MIPOBOIUTH HECIIOKHBIC XUMIICCKUE
OIBITHI U HAOJIIOAEHUS 3a
H3MEHCHHSIMH CBOMCTB CBOMCTB
BEILECTB B IIPOLIECCE NIPEBPALLECHUH,
cobmonath npasuna Th u OT.

PeryasTuBHbIE:

YYHUTHIBAIOT MPABUJIO B INITAHUPOBAHUH
M KOHTpOJIE crioco0a pelieHus,
OCYILECTBIISIOT ITOIIAr OBl KOHTPOJIb

Ilo3HaBaTebHbBIE:

CaMOCTOSTENHHO CO3IAI0T ATOPHTM
JIEITEILHOCTUT MPU PEILICHUHU MPpo0IeM
Pa3IUIHOTO XapakKTepa

VcBoeHue
MIPaBuUIl
WHAWBHYaITEHO
ro u
06e301macHOro
IIOBEICHUS
BUC,
YTOXKAIOIINX
JKM3HHU U




okcuja mapradua (IV) u karanassl. THonyuam eo3moocnocmeo KomMmyHnkaTHBHBIE: 310POBbIO
10. OGHapyxeHHe KaTanasbl B Hay4umuvcs: TPAaMOTHO oOpamaThes | JloroBapHBarOTCS O COBMECTHOM moaen
HEKOTOPBIX IHIIEBBIX MPOIYKTaX. C BELIECTBaMH B MTOBCETHEBHON JIEITENILHOCTH, MIPUXOAAT K 00IIeMy
11. arnbupoBaHue B3aUMOJCHCTBUS | JKU3HH peIIeHHIo, B TOM YHCIIE U
KHCJIOT C METAJNIAaMU YPOTPOIIMHOM CTOJIKHOBEHHIO HHTEPECOB
9. | O6o01EeHnE U Hayuamcsa: 00600maTh 3HaHUS U PeryasituBHble:
CHCTEMATH3alHUs HpelICTaBJ'I}I"EI) HX CXeM, Ta0JuiIl, BHvOCSIT HEO0OXO0IMMbIE KOPPEKTHUBHI B
N Ipe3eHTaun JIEWCTBHE TIOCIIE €r0 3aBEPLICHHS Ha
3HAaHUM 110 TEME
OCHOBE €r0 H y4eTa XapakTepa
«Bpenenne» CIIENaHHBIX OIMOOK
Ilo3naBatenbHbIe:
CrposiT peueBoe BHICKa3bIBAHUE B
YCTHOH M MICEMEHHOH Qopme
KoMMykaTHBHBIE: KOHTPOJIHPYIOT
JICWCTBHS apTHEPA
10. | KoHTposabHas KoHTpoub mpeqMeTHBIX 1 Hayuamca: npuMeHSTh TIosTy4eHHble | PeryJsiTHBHbIE: OCYIIECTBIISIOT Berpakaror
paﬁ oraNel MeTanpeJIMETHBIX Y4eOHBIX IEHCTBUI | 3HAHUS U CPOPMHPOBAHHBIC YMEHUS | MOMIArOBBI U UTOTOBBIA KOHTPOJIb [0 | a/IeKBaTHOE
o Teme « Benenue. JUISL peIICHNs] yIeOHBIX 3a1a4 pe3ynbTary MTOHUMAaHHe
11O TeME OO011ast XapaKTepUCTHKA XUMHYECKUX IMo3naBarenbHbIe: MIPUYHH ycriexa
«BBeznenue» 5J1EMEHTOB ¥ XUMMUYECKUX PEAKIIUIA. CTPOST PeYeBOE BbICKA3bIBAHHE B U Heycnexa
[lepnonnyeckuii 3akoH u YCTHOW M MICEMEHHOH Qopme yaeOHOU
[Mepuoaungeckast KoMMykaTHBHBIE. yIUTBIBAIOT JeATEIbHOCTH
CHCTEMa XUMHYECKUX JIEMCHTOB pa3HbIe MHEHHSI U CTPEMSTHCS K
. 1. Menneneesa» KOOpJMHALUH Pa3IU4HbIX 03U B
COTPKYIHHUYECTBE
Tema 1. Meranani(184.)
11. | TTonoxkeHue [Monoxxenune MeTamios B Hayuamca: xapakTepu3oBaTh PeryasiTuBHbIe: Omnpenenstor
37IeMEHTOB-METAIOB IIepuonuyeckoil cucreme METAJIIBI 110 UX MOJIOKEHUIO B [TpuHUMAIOT U COXPAHSIOT Y4eOHYIO CBOIO JIMYHYIO
o XUMHYECKHUX DJIEMECHTOB [ICX5 JI.1M.Menneneena, 3a/1a4y, IUIAaHUPYIOT CBOU JCUCTBUSI B TO3HITHIO,
B HepHOHquCKOH . Y. MenneneeBa. Merannuueckas OIIMCHIBATh CT 7 7
. N . poeHue COOTBETCTBHH C [TOCTABJICHHOH 3a/a4eil U | aJleKBaTHYIO
CUCTEME KPUMCTAJLIMYECKas PEIeTKa 1 (u3HYecKHe CBOICTBA METAJIOB, | YCIOBUSAMH €€ peaju3altu nuddepeHnupo
J. . Menneneera u MeTalJInyecKasi XHMUYecKas CBSI3b. 00BsICHATH 3aBUCUMOCTD cBOiicTB | Tlo3HaBaTenbHBIE: BaHHYIO
0COOEHHOCTH Oo6wue ¢puznueckue cBoicTBa METAIJIOB OT UX HOJIOKEHUS Vcrionb3yroT 3HAKOBO — CUMBOJIMUECKHE CaMOOLICHKY
CTPOCHHS X METaJlJIOB. § [ICX5 JI.1M.Menneneena; cpeacTBa CBOMX YCIIEXOB
CrutaBbl, X CBOMCTBA M 3HAYCHUE. Tonyuam eo3mooicHocme KomMmykaTuBHBIE! B yuebe

aToMOB. Pu3NUecCKue
CBOMCTBA METAJLIIOB.
CrutaBbl

JdeMoHcTpanum:
OO0pa3sisl CIUIaBOB

HAay4umucs: IPOTHO3UPOBATH
CBOMCTBA HEM3YUEHHBIX
3JIEMEHTOB U UX COCIUHEHHUH Ha
OCHOBE 3HAHUU O
MIEPHOANIECKOM 3aKOHE.

ApryMEHTHPYIOT CBOIO MO3UIHIO U
KOOPAUHUPYIOT €€ C MO3ULUHU TAPTHEPOB B
COTPYIHUYECTBE




12.

XUMHYECKUE
CBOMCTBa METAJJIOB

XHUMHUUYECKHE CBOMCTBA METAJIOB KaK
BOCCTAHOBHUTEJIEH, a TAKIKE B CBETE UX
MTOJIOXKEHHUS B DIICKTPOXUMHUECKOM
PARY HaPsDKEHUH METaJIOB.
Jdemoncrpauun: B3aumopelicteue
METAJJIOB C HEMETAJJIaMH.

JIao. onbITeI: 12.B3anMopeiictBue
pacTBOpPOB KUCIIOT U COJIE C
MeTaaIaMKi

Hayuamcs: onuceIBaTh CBOMCTBA
BEIIECTB HAa OCHOBE HAOIIOAECHHI
3a WX MPEBpaICHUIMH,
JIEMOHCTPUPYEMBIMH YIHTEIEM,
HCCIIENOBATh CBOMCTBA BEILIECTB
B X0J€ BBIIIOJIHCHU S
ma00paTOPHOTO OTBITA, JETIATh
BBIBOJBI O SaKOHOMepHOCTHX
CBOJICTB METAIOB B IEPHOIaX U
rpyImnax.

Tlonywam eo3moarcnocms
HAay4umucsi: IPOTHO3UPOBATH
XMUMHYECKHE CBOMCTBA
HEM3yUYCHHBIX 3JICMEHTOB U UX
COEIMHEHMI Ha OCHOBE 3HAHUH O
MIEPHOANIECKOM 3aKOHE.

PerynsTuBHbIC:

ITocranoBka ydeOHOI 3a1a4un Ha OCHOBE
COOTHECEHUS TOr'0, YTO M3BECTHO U
YCBOEHO , M TOTO, YTO €Il[e HEU3BECTHO
Ilo3HaBaTebHBIE:

Brigsrmkenne runoTes, X 000CHOBaHHE,
JI0Ka3aTeNbCTBO

KomMykaTUBHBIE:

Y4aBcTBYIOT B KOJIJICKTHBHOM
00Cy)IeH!H npobiem, MIPOSIBIISIIOT
AKTUBHOCTb BO B3aUMOACUCTBUU LIS
pelieHus KOMMYHHUKATHBHBIX u
MTO3HABATEIBHBIX 32/1a9

DopMUPYIOT
YMEHHUS
UCIIOJIb30BATh
3HaHUSA B OBITY

13. | MeTauisl B IpUPOJIE. Meramnsl B mpupoje. O0mue Hayuamcsa: coctaBiaTh PeryasiTuBHbIe: Tl'opnocts 3a
O6mme CHOCOOBI UX MOJTyYEeHUsI. YpaBHEHHUS peakLuil , Jexalux B | YUUTHIBAIOT PaBUJIO B IUIAHUPOBAHUU U POCCHICKYIO
6 JIa6. onbITHI: OCHOBE TI0JTy4€HHS METAJIJIOB. KOHTpOJIE crioco0a AeHCTBHS HayKy
CHOCOOBL X 13. O3HakoMIieHue ¢ pynamu xeneza | Ilomyuam o3modicHocns Ilo3naBarenbHbIE:
HOJTy4CHHA 14. OxpamuBaHye IIaMEHH CONSAMH | HAYYUMbCA: NPUBOJNTD Hcrnonb3yloT HOMCK HEOOXO0IMMOM
IIETOYHBIX METAIIIIOB IIpUMEPBl ypaBHEHMH peakuui, MHOPMAIHH JUTSA BBIIOJHEHNS YIeOHBIX
JIeXKalllUX B OCHOBE 3aJJaHUil C UCIOJIB30BaHUEM YUEOHOM
MIPOMBIIICHHBIX CIIOCOO0B JIUTEPATypHI
MOJTy4EeHUs YYT'YHA U CTaJH. KommykaTuBHbIE:
YYUTBHIBIOT pa3Hble MHEHHUS M CTPEMSATHCS
K KOOPJMHALMY Pa3InYHbIX TIO3UINH B
COTPYIHUYECTBE
14. | Pemenne pacyeTHBIX PacueTHble 3aaun 110 ypaBHEHUAM Hayuamcsa: pemaTb pac4eTHbIE PeryasituBHbIC: Ognanenue
3a71a4 ¢ TTOHATHEM XAMHYECKHX PEAKIN, IPOTEKAIOMNX | 331a4u 110 YPaBHEHUAM O]{eHI/IBaIOT TIPaBHILHOCTD BBITOMHEHHA HaBBIKAMH JUIA
0 C yJacTHEeM METaJlIOB U UX XUMUYECKHUX PEaKIui, JefcTBUS Ha YPOBHE aI€KBaTHOU MIPaKTUYECKOH
Maccosdz 0onA COEAMHEHNH MIPOTEKAIOIINX C yIaCTHEM PETPOCIIEKNBHOM OIIEHKH JEATETbHOCTH
661X00a NPOOYKMa METAJUIOB ¥ UX COETUHEHUIN. Io3HaBaTeabHBIE:
Honyyam eo3moacnocmo Bribuparot Hanboiee 3¢ hexTuBHBIC
Hayuumucsi: penarhb CIIOCOOBI pelIeHHs 33/1a4, KOHTPOJINPYIOT
OJIUMITHA/THBIC 3aa4H. U OIICHUBAIOT MPOLIECCHH PE3YJIbTAT
JEATETBHOCTH
KomMykaTuBHBIE!
KoHTpoaupytoT neicTBuUs napTHEpa
15. | TloHsiTHE O KOPPO3UH Koppo3us metanioB u ciocoOs! Hayuamca: ncnionb3oBaTh Ipu PeryasiTuBHbie: Ymenue




METAIIOB O0pBOBI ¢ Hel XapaKTepUCTUKE METAJUIOB M X | Pasznmuuaror crioco® u pe3yibraT JeHCTBHS | MHTETPUPOBATH
COeIMHEHNH MOHATHSA «Koppo3ust | [lo3HaBaTeabHbIE: TTOJTyICHHBIC
METaIJIOBY, «XUMHUYECKast Brnaneror oOuuM nprueMoMm pereHus 3HAHUSA B
KOPPO3H», 3amad MIPAKTUIECKUX
«IEKTPOXUMHYCCKAS KomMmykaTHBHBIE: YCIOBUAX
KOPPO3Usi», HAXOJUTh CIIOCOOBI JloroBapuBaroTcsi 0 COBMECTHOM
3alIUTH METAJDIOB OT KOPPO3UH. | AEATEIEHOCTM, IIPUXOIAT K 00meMy
THonyuam eo3moocrocmeo PpelIeHnIo
Hayuumuvca | IPAMEHATH 3HAHUS
0 KOPPO3HH B )KM3HHU.
16. | IllenoyHble METAILIIBI: OO1mast XapaKTepUCTHKA IEIOYHBIX Hayuamuca: naBatb Peryn1sTuBHbIe: Pa3Burue
o61mas METaJUIOB. MeTaJutbl B IPUPOIE. XapaKTePUCTHKY IIEIOTHBIM [IaHupYIOT CBOM EHCTBHUS B CBSI3H C OCO3HaHHOTO,
O06mue criocoOb! UX MOTyYeHUSI. MeTaJlIaM 0 UX MOJKEHUIO B MIOCTaBJICHHOM 3a7jauell U yCIIOBUSMU €€ YBaKUTEIBLHOTO
XapaKTeprcTHKa CtpoeHue aToMOB. [ICX3 .. MenneneeBa pelieHus u
)
[lenovyHbIC METATUTBI — TPOCTHIC HCCIIeIOBATh CBOMCTBA IMo3naBaTenabHbIE: JOOpOosKeIaTeNs
BelIeCTBa LIEJIOYHBIX METAJUIOB — KaK CraBst ¥ QOpMYIHPYIOT LIENU U HOTO
MIPOCTHIX BEIICCTB. pOoOIIEMBI YpoKa OTHOILICHUS K
THonyuam eo3moocnocmeo KomMmykaTuBHBIE: JIPYroMy
Hay4umauscs: TPAaMOTHO AJICKBaTHO HCIIONIB3YIOT PEUECBHIE yenoBeky. Ero
oOparaTbesi ¢ BEIECTBAaMH B cpencTBa a1t 3PEKTUBHOTO PEIICHUS MHEHHIO,
HOBCC}IHCBHOﬁ JKHU3HU. KOMMYHUKATUBHBIX 3a1a4 CIIOCOOHOCTH
BECTH JTHAJIOT C
Jpyrumu
JTOAPMHA
17. | Coenuuenus Baxxneiliimmne coequHeHus WENOUHbIX | Hayuamces: XapakTepu3oBaTh PeryasituBHbIe:
IIEJIOYHBIX METAJLIOB METaJJIOB — OKCUJBL, TUAPOKCHBI U | (PM3MYECKUE U XMUMHUYECKHE Y4UTBEIBaIOT MPABUJIO B IJIAHUPOBAHUU U
cos (XJopuasl, KapOoHATHI, CBOHCTBA OKCHJIOB M KOHTpOJIE crtoco0a penieHus
cynb(haTel, HUTPATHI), UX CBOMCTBA U | THAPOKCHJIOB IIEIOYHBIX Ilo3naBarenbHbIe:
MIpUMEHEHHE B HAPOIHOM XO3SIICTBE. | METaJIOB, COCTaBIATh Hcronp3yroT mouck HeoOXoIMMOii
Kanwmitepie ynoOpeHwms. XUMUYECKUEe YpaBHEHUS, nHGOPMAIMH 15 BBIIOJTHEHUS YIeOHBIX
JdemoncTpanum: XapaKTepU3YIOIlNe CBOMCTBA 3aJlaHUi C MCIIOJIL30BAHUEM YUCOHO
OO0pa3Irsl METOYHBIX 1 IIETTOYHBIX METAJIIOB, PEIIaTh JUTPATYPHI
1eJI0YHO3EMENBbHBIX METAJLIOB. «ILEMOYKM» MPEeBpaILeHH. KommykaTuBHbIE:
BianMopeticTBre HATPHS, JTUTHUS C Honyyam eo3moacnocmo YYUTHIBAIOT pa3HbIC MHEHHUS U CTPEMSTCS
BoJ0l. B3auMoneiicTBue HaTpus ¢ HAy4umucs: COCTaBIATbH K KOOPJMHALMY Pa3InYHbIX TIO3UIINH B
KHCIOPOAOM «UETOYKN» IPEeBPALICHHH. COTPYZHUYECTBE
18. | lllenoyHo3eMenbHBIE OO0mras xapakTeprCTHKA dJIEMEHTOB Hayuamoca: naBathb PeryasituBHbI€: PazButune
MeTasIbl: 00Imas rinaBHo# noarpymnms! 11 rpynmer. XapaKTePUCTUKY [TnaHupyIOT CBOM NEHCTBHUSA B CBSI3U C OCO3HAHHOTO,
CrtpoeHne aTOMOB. IIeJI0YHO3EMENBHBIM MeTaJlIaM MIOCTaBJICHHOMN 3a1a4ell U YCIOBUSIMH €€ YBaKUTEIBHOTO
XapaKTepucTika [lenoynO3eMENBHBIE o ux nmoipkeruto B [ICXD pemeHus u




MeTaJlIbl — MPOCTHIE BELIECTBA. J.M1.Menneneesa, Ilo3naBaTenbHBIE: JI00poxKenaressb
XapaKTepu30BaTh COCTaB aTOMOB, | CTaBAT U (GOPMYITHPYIOT SN U HOTO
HCCIIeI0BaTh CBOMCTBA po0JIeMBI ypoKa OTHOILEHUS K
IIETTOYHBIX METAJUIOB — KaK KomMykaTuBHBIE: Ipyromy
MIPOCTHIX BEIICCTB. AJICKBaTHO HCIIONIB3YIOT PEUCBHIC yenmoBeKy. Ero
Tlonyuam eo3modcHocms cpenctBa st 3pPEeKTUBHOTO peleHust MHCHHIO,
Hay4umucs: TPAMOTHO KOMMYHUKATHBHBIX 33724 crocoOHOCTH
oOpalaTbesi C BEIECTBAMU B BECTH JTHAJIOT C
MTOBCEHEBHOM KHU3HH JIpYTUMHI
19. | Coenunenus Baxneilimue coeauHeHus Hayuamcs: xapakrepu3oBaTh PeryasituBHble: JIIOAbMU
IEI0YHO3EMETbHbIX LIeJI0YHO3EMENBHBIX ¢du3nyeckue 1 XUMHUYECKHUE Y4UTBIBAaIOT MIPABUJIO B JIAHUPOBAHUU U
METaJUIOB — OKCH/IBI, THAPOKCHIIBI U | CBOWCTBA OKCHIOB H KOHTpOJIE criocoba perreHus
MCTajlos coJu (XJIOpHUIbl, KapOOHATBI, THUIPOKCUTIOB Ilo3naBarenbHbIe:
HUTpaThl, cynbarel, pocharel), UX | IIEIOYHO3EMEIBHBIX METAIIOB, Hcronp3yroT mouck HeoOXoIMMOii
CBOICTBa M MPIIMEHEHNE B HAPOJTHOM | COCTABIISATH XUMHUYCCKHEC rHGOPMAIUH 7151 BRIIOJTHEHUS YIeOHBIX
XO03sIHCTBE. ypaBHEHHUs, XapaKTePU3YIOLIHe 3aJJaHU# C UCIOJIB30BaHUEM YUEeOHOM
JemMoHCcTpauu: CBOJCTBA IENOYHBIX METAJIOB, | JIATPATYPHI
B3aumoaelicTBue Kanbius ¢ BOJOH. pelmarh «IernoYKu» KomMmykaTuBHbIE!
B3aumonelictBue maruus ¢ [IpEBPALLECHU. YYUTBIBAIOT pa3Hble MHEHUS U CTPEMSTCS
KHCIIOPOAOM. THonyuam eozmodcnocmy K KOOPJMHAIMY Pa3InIHbIX TIO3UINH B
JIa6. onbITHI: HAay4umuvcs: COCTaBIATDH COTPYIHUYECTBE
15. B3aumoeiicTBre KajablHs C «LETOYKN» MPEBPALLEHUI
BoJoi. 16. IlonydeHnue runpoxcuia
KaJIbIHS U FCCICIOBAHNE €TO
CBOIICTB
20. | AmroMuHUY — Crpoenne atoma, GU3NYECKUE U Haywamyca: naBatb PeryasituBHble: DopMuUpyIOT
[1ePEXOHbIi XMMUYECKHUE CBOMCTBA aIOMUHHA KaK | XapaKTePUCTHKY altoMuHus no | [ImaHupyroT cBou AeHCTBHSA C HHTEpeC K
MIPOCTOTO BEIECTBA ero nospkernio B [ICX0O MIOCTaBJICHHOMN 3a1a4ell U YCIOBUSIMHU €€ KOHKPETHOMY
dJ1eMenT. Dusuieckue J.V1.Mennerneesa, pelIeHNs, OIICHUBAIOT MIPABIIILHOCTD XUMHAYECKOMY
1 XUMHYECKUC XapaKTepU30BaTh COCTAB aTOMa, | BBINOJHEHUS JeHCTBUSA 3JIEMEHTY

CBOMCTBA aJIIOMUHUS.

[Tonyuenue n
NpUMEHEHUE
ATIOMUHUS

XapaKkTepu30BaTh HU3NICCKUC 1
XUMHMYECKHE CBOMCTBA
ATFOMHUHUSA, OOBSICHATD
3aBHCHMOCTh CBOVMCTB aJIFOMUHHUS
ot ero nosoxenus B [ICXD
JI..MeHnneneeBa, 00bSICHITE
MPUYUHBI XUMHYECKON
WHEPTHOCTH aJTFOMHUHUSI.
Tlonyuam 603modncnocms

Ilo3naBare/ibHbBIE:

CaMOCTOSITENBHO BBIACISIOT U
(hopMyIHPYIOT ITO3HABATEIBHYIO IIETb,
HCIIONIB3YIOT O0IIHE IPHEMBI PEIICHUS
3a1aq

KommykaTuBHbIe!

JlomycKkaroT BO3MOXKHOCTb PA3JIMYHbIX
TOYEK 3PEHNs, B TOM YHCIIC HE
COBIIQIAIONINX C UX cOOCTBEeHHOM. U




HAy4umucs: rpaMoOTHO
oOparmaTbcs ¢ BemecTBaMHu B
MOBCEIHEBHOM KU3HHA

OPHUEHTHUPYIOTCS Ha MO3UIIMIO TapTHEpa B
OOIIIEHNH | B3aHMMOJIEHCTBHH

21. | CoenuHnenus CoenuHeHUs aTIOMUHUS — Hayuamcs: xapakTepu3oBaTh PerynaTuBHbIe: DopMUPYIOT
ATIOMHUHIS — OKCHJ] ¥ TUAPOKCH], UX aM(OTEPHBIN | PU3MUECKHE U XUMHUYECKHE Y4UTBIBAIOT IPABUIIO B INIAHUPOBAHUH U YMEHHE
xapakTep. Baxkneimue comm CBOWCTBA OKCH/IA M THAPOKCHIA | KOHTpOJIE crioco0a penieH s HHTErPUPOBATh
OKCHA 1 THAD OIiCHH’ ATIOMUHUSL. AITIOMMHUSA, COCTABIIATh ITo3naBaTenbHbIe: ITOJTyYCHHBIC
MX aM(pOTEPHBbIii [IpuMeHeHHE ATIOMUHUS U €T0 XMMHYECKHE YPABHEHMS, Hcnonb3yroT OUCK He0OX0AUMOM 3HaHUA B
XapakTep. COEIMHEHU. XapaKTEePU3YIOLIUE CBONCTBA uH(pOpMaNUK IS BBHITOJHEHUS yIEOHbBIX MNPKTUYCCKYIO
JIa0. onbIThHI: ATFOMHHUS, peIIaTh «UENOYKM» | 3aJaHWH C NCIOJIh30BaHUEM ydeOHOM KU3HD
17.llonyueHnue IIpeBpaILeHH. JUTPATypHI
THUIPOKCUIA AIIOMUHUS U THonyuam eozmoancnocmo KomMmykaTHBHBIE!
HCCIIeIOBaHHE HAy4umuvcs: COCTaBIAThH KonTponupyror aelictBue naptHepa
€ro CBOMCTB. «IIETIOYKM» MpeBpaIeHIH
22. | llpakTHueckas OcymiecTBaeHNE IIETOYKH Hayuamca: obpamarbces ¢ PerynsatuBnbie: Pa3Burne
paGora Nel XUMHUYECKUX 1ab0paTOPHBIM o6opy110136aH1/1eM OCyIIecTBIAIOT NONIAroOBBIi KOHTPOJIb 0 | KOMMYHUKATHB
IIpeBpalleHUil U HarpeBaTeNbHbIMU IPHOOpaMH €3yIbTaT HOTO
Ocymectenenne P B COOEB@TCTBI/II/I c Hpa]::)I/IJ'Ial\/Il)I/I e ! KOMIIOHEHTa B
OCTIOYKH XUMHUYCCKUX TEXHUKH OE30TTaCHOCTH, IMo3HaBaTebHbIE: 0OIIeHHH U
MPEBPAILICHUI ONMCHIBATh XUMUUECKUI Bnaneror oOuuM npueMoMm pereHus COTPYAHUYECTBE
9KCTIIEPUMEHT C MIOMOIIBIO A3bIKa | 3a7a4 co
XHMUHU, JIeN1aTh BBIBOJIBI IO KomMmykaTuBHBIE: CBEPCTHUKAMH U
pe3yabpTaTaM dKCIEepUMEHTA. YYUTHIBAIOT Pa3HbIC MHEHHS U CTPEMATCS | YUUTEIAMU
THonyuam eozmodicnocmy K KOOpAMHALUY PA3JINYHBIX MO3ULHH B
HAy4umuCs. 0CO3HABATh COTPYAHUYECTBE
HEOOXOIMMOCTH COOIIONEHUS
npaBun b u OT ans coxpaneHus
3I0POBbs OKPYKAIOILHUX.
23. | Kemneszo — bnemMeHuT Pacnonoxenue xenesa B [ICX31.1. Haywamyca: naBatb PeryasituBHble: DopMuUpyIOT
VI Irpymmst Memnneneesa u crpoenue ero aToMa. XapaKTepUCTUKY xkene3a 1o ero | Ilnanupyror CBOH IleﬁSTBHﬂ c HHTEpeC K
6 o Du3MYECKNE U XUMUYECKUE CBOMCTBA nospkeHuto B [ICXD IIOCTABJICHHOM 3aa4Y€H U YCIOBUIMHU €€ KOHKPETHOMY
ToboHHoNn HKeJI€3a — IIPOCTOro BEIECTBA J.N.Meunneneesa, peILIEHHs], OLIEHUBAIOT ITPAaBUIILHOCTH XUMHUYECKOMY
HOAIPYIIBL. XapaKTEPHU30BATh COCTAB aTOMA, | BBITIOJHEHUS JCHCTBUS 3JIEMEHTY
duznyueckue u xapaktepu3oBath puzndeckne u | Ilo3HaBaTeabHbBIE:
XUMHAUYECKUE XMMHYECKHEe CBOMCTBA XKeJe3a, CaMOCTOSITENBHO BBIACISIOT U

CBOMCTBA XKele3a.

Haxoxnenue B
pUpOJIE.

0OBSICHSITh 3aBUCHMOCTD CBOICTB
JKeJie3a OT ero MOJIOKCHHS B
[ICX3 JI.U.Menneneena,
HCCIICIOBATh CBOVICTBA JKee3a B

(hopMyIHPYIOT TO3HABATEIBHYIO IIETb,
HCIIONIB3YIOT O0IIHe IPHEMBI PEIICHUS
3a1aq

KomMmykaTuBHBIE!




XOJI€ BBIIOJHEHHUS
71a00paTOPHOTO OTIBITA,
OIIMCBHIBATh XUMUYECKUI
9KCTIEPUMEHT.

Honyyam eozmoscnocmo
HAY4umucsi: TPaMOTHO
oOpamaTbcs ¢ BemecTBaMu B
MOBCEIHEBHON KU3HU

JomyckaroT BO3MOXHOCTh PA3JIMYHBIX
TOYEK 3PEHHUs, B TOM YHCIIE HE
COBIIAJAIOIINX C UX cCOOCTBEHHON. 1
OpHEHTHPYIOTCA Ha TIO3UIHIO MapTHEPa B
OOIIlEHNH | B3aUMOIEHCTBHHU

24. | CoennHeHus xenesa I'enetnueckue pajpl Fe? u Fe®* Hayuwamcs: xapakrepu3oBaTh PeryisituBHbIE: PasButue
+2.43 ux Baxneiime conu xene3a. 3HaueHne | GU3MUYECKUE U XUMHYECKHE YYUTHIBAIOT MPABUJIIO B IUIAHUPOBAHUH U OCO3HAHHOTO,
xKeJesa CBOIICTBA OKCHJIOB U KOHTpOJIE clIoco0a pelieHus YBaKUTEIBHOTO
Ka4CCTBCHHOC .,
U €T0 COEIUHEHHUH Il IPUPOIBI U THIPOKCHIOB XKEJe3a, ITo3naBaTenbHbIE: u
OIIPEACICHUE. HapOJIHOTO XO3AHCTBA. COCTaBJIATh XUMUYECKUE Hcnonb3yroT OMCK HE0OXO0MMOM NoOpOKeNaTelb
['eneTnueckue PAABI JdeMoHCcTpanuu. YPaBHCHMUSI, XapaKTCPHU3YIOIIHUEC UH(pOpPMaIUK JUIs BBITOTHEHUS yIEOHBIX HOTO
Fe 2y Fe *3. B3anmogelicTBrue MeTamioB ¢ CBOWCTBA COCTMHEHUH JKenesa, 3aJaHUH C UCHOJIb30BaHUEM YIeOHOM OTHOUICHUS K
HeMmertauamiu. Ilomydenue IIPOBOJIUTH KaUeCTBEHHbBIE JUTPATypHI Jpyromy
runpokcunoB xenesa (1) u (I10). peakuuu, NOATBEPKAAIOIINE KommykaTuBHbI€! yenoBeky. Ero
JIa6. onbITHI: HaJIn4yMe B BOJHBIX PacTBOpax Y4UTBIBAIOT Pa3HbIE MHEHUS U CTPEMATCS | MHEHHUIO,
18. B3anmozeiicTBue xemnesa ¢ KaTHOHOB JKeJie3a, PeraThb K KOOPJIMHAINY Pa3INIHbIX TIO3UINH B CHOCOOHOCTH
COJITHOW KUCIIOTOM. «LEMOYKM» MPEBPAILECHUI. COTPYIHUYECTBE BECTH JTUAJIOT C
19. IomyueHne TUAPOKCUIOB Xene3za | [lonyuam 603modcHocmb JIPYTUMH
(1) u (IIT) u u3y4eHne X CBOMCTB. HAy4umuvcs: COCTaBIATDH JIIOTEMU
«IEMOYKN» NPEBPAILICHUH,
COCTaBIISITh MOJIEKYIISIPHbIE U
MIOJIHBIE HOHHBIE YPABHEHMUSI 110
COKpAIICHHBIM HOHHBIM
YpaBHEHUSIM
25. | IlpakTHYeckas INosryyenue u cBoiicTBa CO€AMHEHHH Hayuamcsa: obpamarsces ¢ PerynsaTuBHbie: OBnagenue
paGora Ne2 METalIoB nabopatopHbIM 00opynoBaHueM | OCyIIeCTBISIOT MOLIArOBbIA KOHTPOJIb 110 HaBBIKAMH IS
Tonyuermue u 1 HarpeBaTeNIbHBIMU IPHOOpPaMH | pe3ysbTaTy MPaKTHYECKOH
B COOTBETCTBHUH C IIPAaBUIIaMHU JIeSITeTTbHOCTH

CBOMCTBA COEIMHEHU
METAJUIOB

TEXHUKH 0€30IIaCHOCTH,
OIMUCHIBATE XUMUUYECKHI
SKCIIEPUMEHT C TIOMOIIBIO S3bIKa
XUMUH, Je1aTh BEIBOBI 110
pe3ysbTaTaM dKCIEPUMEHTA.
Honyyam eo3mooscnocmo
HAYy4umuvcs: 0CO3HaBaTh
HEOOXOIMMOCTH COOIIONEHUS
npaBua b u OT ans coxpaHeHus

ITo3naBarenbHbIE:

CrposiT peueBoe BHICKa3bIBaHUE B YCTHOU
¥ TUCBMEHHOHU (opme
KomMmykaTuBHBIE!

Y4UTHIBAIOT Pa3HbIE MHEHUS U CTPEMSITCS
K KOOPJMHAIMN Pa3InIHbIX TIO3UINH B
COTPYIHHYECTBE




3/I0POBbsI OKPYXKAIOILUX.
26. | lIpakTHyeckas Pemenne 3xcneprMeHTaIbHBIX Hayuamcsa: obpamarscs ¢ PerynisiTuBHbIC: OBnanenue
paGora Ne3 3a/1a4 Ha pacro3HaBaHUE U nmabopaTopHEIM 000pynoBaHreM | OCYIIECTBIIAIOT MOIIArOBBIN KOHTPOIIB TI0 HaBbIKaMU IS
P MOJTy4EHUE COEANHEHHUH METAIIOB W HarpeBaTelIbHBIMU IPHOOpPaMH | pe3ynbTaTy MPAaKTUYECKOH
CHIcHne B COOTBETCTBUU C NPAaBUIIAMHU JIeATENBHOCTH
OKCIICPMMCHTAJIbHBIX TEXHUKH OE30TTaCHOCTH, IMo3HaBaTe/bHbIE:
3aJ1a4d Ha OIIUCBIBATH XMMHUYECKUN [IpoBosT cpaBHEHHE U KiIacCH(DUKAIIHIO
pacro3HaBaHHEe U SKCIEPUMEHT C MOMOUIBIO SI3bIKA | 10 3aJaHHBIM KPUTEPUAM
OJTydeHHE XHMUH, J1eJIaTh BBIBOJIBI IO KommykaTuBHBIE!
COeJTMHCHUH ?;;ﬁ:;;fi;i?;%iﬁiHm I[OfOBapI/IBaIOTCH 0 COBMECTHBIX
METaJUIOB HAYYUMbCA. OCO3HABATH JICHCTBHAX B PASIIHHDIX
HEOOXOANMOCTH COOJIIOICHUS CUTyanusix
npaBun b u OT ans coxpaneHus
CBOETO 3[I0POBBS U
OKPYKaIOIINX.
27. | O0oO0IIEeHnE 3HAHUNA Hayuamcs: o600mats 3Hauus 1 | PeryasiTuBHbIe: BeIpaxaror
o TeMe «MeTalIbD MIPEICTaBIATh UX CXeM, Ta0muIl, | BHOCAT HEOOXOIMMBIE KOPPEKTHBHI B aZIcKBaTHOE
Ipe3eHTalui JieiicTBUE TOCIIE €ro 3aBepIleHHs Ha MIOHUMaHHe
OCHOBE €I'0 U yueTa XapakTepa CIENaHHbIX | IPUYUH YyclieXa
ommOoK u Heycrexa
Ilo3HaBaTenbHBIE: y4eOHOM
CTposT pedeBoe BHICKa3bIBaHUE B YCTHOH | NESTEIHHOCTH
U IMCbMEHHOH (opme
KoMMmykaTHBHBIE: KOHTPOIUPYIOT
JieficTBUS mapTHepa
28. | KonTpoabHasi KoHnTpons npeaMeTHbIX U Hayuamcsa: npuMeHsTh Peryn1saTuBHble: IIposBnstoT
paGora Ne2 MeTanpeIMEeTHBIX yIeOHBIX NEHCTBUH | TOJydeHHBIC 3HAHUSA U OCyIIeCTBIAIOT UTOTOBBIA U TOMIATOBBIH | OTBETCTBEHHO-
110 Teme «MeTamInn o Teme «MeTaLIbIy) c(opMUPOBaHHBIC YMEHHUS IS KOHTPOJIb 110 pe3ynbTaTy CTb 32
peleHus: yueOHbIX 3a/1a4 ITo3naBaTenbHbIe: pe3yabTATHI
CrposT peueBoe BbICKa3bIBAaHUE B YCTHOI
U TIMCbMEHHOH hopme
KoMMmykaTuBHBIE: KOHTPOIUPYIOT
JieicTBUs mapTHepa
Tema 3. Hemera/ibi(284.)
29. | OOmas Ob61as XxapaKTepUCTHKA HEMETA/UIOB: | Hayuamcs: naBath onpeneicHus | PeryJsiTuBHbIe: dopmupoBaHue
XapaKTepUCTHKA nonoxenue B [lepuoauueckoi MOHATUAM IInanupytor CBOH JICHCTBUA B CBA3H C | TOTOBHOCTH M
HEMETATIOR CHUCTEME XUMHUECKUX 3JIEMEHTOB «AIEKTPOOTPULIATETBHOCTEY « MOCTABJICHHOM 3aJja4ell ¥ yCIOBUSIMU | CIIOCOOHOCTH K

. Y. MenpeneeBa, 0COOCHHOCTH
CTPOCHHS aTOMOB,

AITTOTPOIINS» XapaKTePU30BATh
HEMETaJJIbl [0 UX MOJIOXKEHUIO B

ee pemeHms
Ilo3HaBaTebLHBIE:

00y4eHHIO U
CaMOpa3BUTHUIO




ANIEKTpOOTpHLAaTEIbHOCTh (D0) Kak
Mepa «HEeMETAUTHIHOCTIY, psin 0.

[ICX3 .. Menneneena,
OTIMCHIBATh CTPOCHUE

CraBsit ¥ QOpMYIHPYIOT LIENU U
poOIeMBI ypoka

CaMOO6pa3OBaHI/IIO Ha
OCHOBC MOTHBAIIMH K

Kpucrannuueckoe ctpoenue (u3nveckue cBONCTBa KoMmykaTuBHbIE! 00yUYCHHIO U
HEMETAJJIOB — MPOCTHIX HEMETAILJIOB, O0BACHSITh AJICKBaTHO HCIIOJIB3YIOT PEUCBHIC MTO3HAHHIO
BewecTB. Ayutorponus. Ousnueckue 3aBUCHMOCTH CBOMCTB cpenctBa mis 3G hekTuBHOTO
CBOMCTBA HEMETAJLJIOB. HEMETAJIOB OT MX IMOJIOKCHHUS pelieHns KOMMYHUKATUBHBIX 3a/1a4
OTHOCHTEIILHOCTh MOHATHH «MeTay | [ICXD
U «KHEMETAIL» JI.1.MeHneneeBa;coCcTaBiIsATh
Ha3BaHMS COCIMHEHUN
HEMETAaJUIOB 10 (opMyJie U
(dhopMyIT 110 Ha3BAHUIO, HAYIATCS
JlaBaTh OMpeAeeHUs
«AJTOTPOMHSY, «AJIOTPOIHbIE
MO (DUKAITI.
Tlonyuam eo3moacnocms
Hay4umucs: NPOrHO3UPOBAThH
CBOMCTBA HEM3YUYEHHBIX
3JIEMEHTOB M X COCIMHEHMA Ha
OCHOBE 3HaHUH O
MIEPUOJNIECKOM 3aKOHE
30. | O0mue XUMHYECKHE OO01ue XMMHYECKHe CBOMCTBA Hayuamcs: XxapakTepu3oBaTh PeryasituBHbIC: Pa3BuBaror
CBOICTBA HEMETAIIJIOB CTpOCHHE HEMETAIIOB, O0IIIe [TocranoBka yueOHOM 3a1aun Ha OCO3HAHHOE
XUMHUYECKHE CBOCTBA OCHOBE COOTHECEHHS TOTO, UTO OTHOIIICHUE K CBOUM
HEMCTAJIJIOB.
HEMETAJIJIOB, OMMUCHIBAThH OOIIHE HU3BECTHO U YCBOEHO , ¥ TOTO, YTO COOCTBEHHBIM
Hewmeranibl B XUMHUECKHE CBOICTBA el1e HEM3BECTHO HOCTYIKAM
npupoac u CoCco0BbI HEMETAJIJIOB C IIOMOIIBIO SI3bIKA Ilo3HaBaTeJIbHBIE:
UX TOJTYYICHUS XUMHH, COCTABIISITh YPABHEHUS BeiaBukenue runores, ux
XUMHUYECKUX PEaKIni, 000CHOBaHME, J0KA3aTEILCTBO
XapaKTEPU3YIOIINX XUMUYECKUE
CBOMCTBa HEMETAJIOB UX KomMmykaTuBHbBIE!
COCIMHEHHI Y4aBCTBYIOT B KOJUIEKTUBHOM
Tonyuam eo3moorcnocmo 00CYXICHUH MTPOOJICM, TIPOSIBIISIOT
Hay4umucs: NPOrHO3UPOBATH aKTUBHOCTDH BO B3aUMOJICCTBHH IJISI
CBOMCTBA HEM3YUEHHBIX peleHs] KOMMYHUKATUBHBIX U
3JIEMEHTOB M X COCIMHEHNA HA | ITO3HABATEILHBIX 3a/1a4
OCHOBE 3HAHUHU O
MIEPUOJNYECKOM 3aKOHE
31. | Bo JIOPOJT ITonoxxenue Bogopoia B Hayuamcsa: xapaktepu3oBarb PeryasituBHbI€: DopmMupyror
Ilepnonuueckoii cucteme BOJIOPOJI IO €0 NOJIOKEHUIO B Pasnmu4atot crmoco6 u pe3yapTar KOMMYHUKATHUBHBII

XUMHYCCKHX 3JICMCHTOB

I[ICX0D JI..U.Menneneena,

JNEUCTBUS

KOMIIOHCHT B




. Y. MenneneeBa. CTpoeHue aroma
U MOJeKynbl. OU3HUEcKue u
XMUMUYECKHAE CBOWMCTBA BOJIOPOA, €To
MIOJTy9ICHNE U IPIMEHEHHE.

Jla0. onbITHI:

20. [Momyuenue

U pacmo3HaBaHHE BOJOPOA

XapaKTepU30BaTh CTPOCHUE
aToMa BOJIOPOJa, OOBSICHATE €T0
BO3MOKHBIE CTEIIEHH OKHCIICHHUS,
XapaKTepu30BaTh

($u3nIecKre U XUMUICCKHC
CBOIICTBA BOJIOPO/a, OOBSICHATH
3aBHCHMOCTB CBOICTB BOJIOpOJIa
oT nonoxenus ero B [ICXDO
JI.1.MenneneeBa, OnuchIBaTh
71ab0paTopHBIE U
MIPOMBIIIIJICHHBIE CTIOCOOBI
MOJTy4YCHHUS BOJIOPOJIA .

Tlonyuam 6o3modrcnocms
Hayuumucs: OOBICHATD
JIBOMCTBEHHOE IOJIOKEHHE
Bogopoaa B [ICXD
J..MenneneeBa, rpaMOTHO
oOparmaTbcs ¢ BemecTBaMHu B
MOBCETHEBHOM KU3HHA

Ilo3HaBaTeJLHBIE:

BnazmeroT o0muM nprueMoM pereHus
3a1a4

KomMykaTuBHBIE:
JoroBapuBaroTcsi 0 COBMECTHOM
JIESITENILHOCTH TI0J] PYKOBOJICTBOM
YIUTETSA

o0LIeHn: U
COTPYIHUYECTBE CO
CBEPCTHUKAMU B
mporecce
o0paszoBareIbHON
IEATEIILHOCTH

32.

Bonma

Crpoenue Mosekynsl. Bogopoanas
XUMHUYECKas CBsI3b. OU3ndecKue
CBOMCTBA BOJIbl. AHOMAJINU CBOIICTB
BobL. ['MapoduiIbHbIC U
runpodoOHbIE BemecTBa.
XUMHUYECKUE CBOMCTBA BOJIBI.
KpyrosopoT Boibl B Ipupoe.
Bonoouncrka. Aspauus BOJbL.
BritoBbie huiibTphl. MUHEpaIbHBIE
Bogbl. JlucTHIIpoBaHHAs BOJIA, €€
MOJIy4eHUe U PUMEHEHHE.

Jlab. onbITHI:

21. UccnenoBanue moBepXHOCTHOTO
HATSDKEHUS BOJBI.

22. PacTBOpeHue nepMaHraHara
KaJIisl WM MEIHOTO KyIlopoca B
BoJie. 23. ['maparauus
00e3BOKEHHOTO cynbdara

memu (II). 24. M3rotosnenne
TUIICOBOTO OTIevarTka. 25.
O3HaKOMJIEHHE C KOJUIEKIINEN

Hayuamcs : xapakrepnu3oBaTh
CTPOCHHE MOJIEKYIIbI BOAOPOAA,
¢du3nvecKre U XUMUYICCKHE
CBOMCTBA BOJbI, O0BICHATD
aHOMAJIMU BOJIBI, CITOCOOBI
OYHCTKH BOJIBI, IPUMCHSTH B
OBITY (DHIIBTPHI I OUUCTKH
BOJIBI, IPABWJIBHO HCIOJH30BATh
MHUHEPAITBbHYIO BOAY, BBIIOJIHSITE
pacdeTsl 10 ypaBHEHUSAM
XUMUYECKUX PEAKIIHIA,
MPOTEKAIOIINX C YIACTHEM BOJIBI.
THonyuam eo3moorcrocmeo
Hayuumuscs: 0ObEKTUBHO
OIICHUBATh WH(OPMAIIHIO O
BEIIECTBAX U XUMHUECKUX
mporeccax, KpUTHIECKA
OTHOCHTBCS K IICEBIOHAYyYHOU
nH(pOpMAaIHH,
HeloOpOCOBECTHON peKiame

PerynatuBHbie:

IInanupyroT cBOU IEHCTBUS B CBS3U C
MMOCTaBICHHOW 3a7jadel U yCIOBUSAMHU
ee pemeHus

ITo3naBarenbHbIE:

CraBst ¥ GOpMYIHPYIOT LIENU U
npobIeMBI ypoka

KomMmykaTuBHBIE!

KonTpomupyroT neficTBus mapTHepa

HNmeroT nienoctaoe
MHPOBO33pEHUE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY
YPOBHIO pa3BUTH
HayKH




OBITOBBIX (DUIIBTPOB.
26. O3HaKOMJIEHHE C COCTABOM
MHUHEPAIbHON BOJBI

33. | Tanorensr; o0mas OO1mast XapakTepHUCTHKA TaJIOreHOB! Hayuamcs: xapakrepu3oBaTh PerynaTuBHbIe: IIpossastor
XapaKTePHCTHKA CTPOEHHE aTOMOB; ITPOCTHIE BEMIECTBA | CTPOCHUE MOJIEKYJ TaJIOT€HOB, ITnanupyror CBOM JICHCTBHS B CBA3H C | SKONIOTHYECKOE
U OCHOBHBIE COEIUHEHUS raIOT€HOB, OTINCHIBATh (PU3UUYECKUE U MIOCTABICHHOW 3a7jauell U yCIOBUSIMH | CO3HaHHE
ux cBoiictBa. Kpatkue cBenenus o XUMHUYECKHUE CBOMCTBA €€ PEICHUs
xjope, 6pome, ¢rope u Hoxe. rajlorTeHOB Ha OCHOBE ITo3naBarenbHbIE:
IIpuMeHeHMe raJoreHoB U HaOJI0IeHNH 32 NX CraBst ¥ QOpMyIHPYIOT LIENU U
HX COCIMHEHUN B HAPOJHOM IIPEBPAILEHUSIMH BO BpeMsl MIPoOIEMBI YpOKa
XO03sIHCTBE. JIEMOHCTPAI[OHHBIX OTIBITOB, KomMmykaTuBHBIE:
JemoHncTpanuu: 0OBSICHATH 3aBUCHMOCTb CBOICTB | AJIGKBAaTHO HCIOJb3YIOT PEUEBbIC
OO0pa31bl raJoreHoB — rajloT€HOB UX OT MOJ0XKEHUS B cpencTBa a1t 3pPEKTUBHOTO
IIPOCTHIX BeulecTB. Bzaumoneiicreue [ICX5 I.U. Menneneesa, pelneHus KOMMYHUKAaTUBHBIX 3a1a4
rajloT€HOB C HATPUEM, ATFOMUHHUEM. COCTaBIIATH (POPMYITBI
BeiTecHeHue xnopoM Opoma WM Holla | COEMHEHUH TajloreHoB U 110
U3 PacTBOPOB UX COJEH (opMynam faBaTh Ha3BaHUS
COEIMHEHUSIM TaloreHOB
Tonyuam eozmodrcrocmo
Hay4yumucsi. OCO3HABaTh
HEOOXOIUMOCTE COOIOACHUS
MIPABHII 3KOJIOTUYECKOI
0e3onacHOCTH NpH 00paIEeHNH C
raJloreHaMH
34. | Coenunenus OCHOBHBIE COEANHEHUS T'aJIOT€HOB! Hayuamcs: yctaHaBnuBaTh CBA3b | PeryJsiTHBHBbIE: Bocnuranune
FaJIOFeHOB raJIOr€HOBOAOPObL, COIU MEXJly CBOMCTBaMH COETUHEHUI | YUUTHIBAIOT NPaBUIIO B OTBETCTBEHHOTO
raJloreHOBOJOPOIHBIX KHCIIOT. U UX IPUMEHEHUEM, U3ydaTh IUIAHUPOBAHMH U KOHTPOJIE crioco0a | OTHOLICHUS K
JemoHcTpanuu: CBOIICTBA COEAMHEHNH T'aJIOTEHOB | PELICHUs IpUpoJIe
O0pa3ibl NPUPOTHBIX B XOJI€ BBITTOJIHEHHS ITo3naBaTenbHbIe:
COEIMHEHNH XJIOPA. 71a00PaTOPHBIX OIIBITOB , Hcnonp3ytoT morck HeoOXouMoi
JIa6. ombITHI: Ilonyuam eo3moocnocms uH(pOpPMaIUK JUIs BHITOTHEHUS
27. KauecTBeHHas peakus Ha HAy4umucsi: UCIOIb30BaTh y4eOHBIX 3a/IlaHNH C UCTIOIB30BAHHEM
rajloreHuI-UOHbBI npuoOpeTeHHbIe KOMITETEHIINT y4eOHOH JINTPaTypHhI
IIPH BBINOJIHEHUH TPOEKTHBIX KomMmykaTuBHBIC:
paboT 10 N3y4YEHUIO CBOMCTB 1 Y4UTBIBAIOT Pa3HbIC MHEHUS U
CHOCO00B MOY4YEHHS U CTpEMATCA K KOOPAWHALUU
pacro3HaBaHUs COEAWHEHHH pa3IU4YHBIX MO3ULUN B
raJIOTEHOB COTPYIHHUYECTBE
35. | IpakTHuyeckas Perenne skcriepuMeHTaNbHbIX 331349 | Hayyamcsa: oGparmarbes ¢ Peryn1saTuBHbIe: OgBnagenue

paGora Ne4

10 TEME «Ho/:[rpyrma TaJIOrCHOB

ma00paTOPHBIM 000PYIOBAHHEM

OCyIIeCTBIAIOT MOMIArOBBIH

HaBBIKaAMH IJI1




Peltienue Y HarpeBaTe/IbHBIMU MPHOOpaMK | KOHTPOJIb IO PE3YJILTATY MPaKTUYECKON
OKCIIEPUMEHTaIbHbIX B COOTBETCTBUU C IIPaBUIAMHU JIeATEIIbHOCTH
TEXHUKH 0€30MacHOCTH, ITo3HaBaTeJIbHBIE:
3afiad 1o Teme OIMUCBIBATH XUMHUUECKUI IIpoBonsT cpaBHEHUE U
«[loarpymma SKCHEPUMEHT C MOMOMIBLIO SA3bIKA | KIACCH(UKALMIO 110 3a1aHHBIM
TaJIOTCHOB» XUMUHU, N€IaTh BBIBOJIBI 110 KpUTEPUIM
pe3yabpTaTaM SKCIEPUMEHTA. KomMmykaTuBHBIE:
THonyuam eo3modicHocme Haxopsr o0uiee perieHne yueOHoM
Hay4umuvca: 0CO3HABaTh 3a7auu
HEOOXOIUMOCTh COOIIOCHHMS
npaBwiTh u OT mnst coxpaneHus
CBOETO 3[I0POBBSL U
OKPYKAIOIIHNX
36. | Kucnopon CrpoeHue aToMa 1 aJJIOTPOTIHS Haywamcs:, PeryisiTuBHbIC: CrpemIieHue K
KHCJIOPOa; CBOMCTBA M TPUMCHECHUE XapaKTepHU30BaTh CTPOCHHE Pasmu4atot croco6 u pe3ynpTar 3I0pOBOMY 00pazy
€ro aJUTOTPOITHBIX MOAUGDUKAIIHIA. MOJIEKYJIBl KHCIOpO.a, JIeHCTBUS JKU3HU
JIab. onbIThI: COCTaBIIATh XUMHUYECKIC Ilo3naBarenbHbIe:
28. [lonyuenue YpaBHEHUS, XapaKTepU3yIOIIre BrnazseroT o0muM nprueMom perieHust
1 pacmo3HaBaHUE KUCIOPOaa XUMUYECKHE CBOICTBA 3a7a4
KHCIOPOa, OOBICHATH KommykaTuBHbI€!
MIpUMEHEHHE aJUTOTPOTTHBIX JloroBapuBarOTCsl O COBMECTHOM
MOIU(UKAIIHA KACIOPO.Ia, JEeSITeITbHOCTH TI0]T PyKOBOJACTBOM
OTMKCHIBATH JIAOOPATOPHBIC U YaUTENS
MIPOMBIIIICHHBIE CIIOCOOBI
MOJIY4€HHUsl KUCIOPOa .
Honyyam eo3moacHocmo
Hay4umucs: TpaMoOTHO
oOpararbcs ¢ BEIIECTBAMH B
[IOBCEIHEBHOM JKM3HU
37. Cepa, ee q)HgnquHe " CrtpoeHue atoMa u almioTponus cepsl, | Hayyamces:, PeryasTuBHbIe: DOopMHPYIOT OCHOBBI
XHUMHYECKHE CBOICTBA U PUMEHEHUE XapaKTepU30BaTh CTPOCHUE Paznmuuatot cioco6 1 pe3ynbrar 9KOJIOTHYECKOTO
. POMOHUYECKOM CepHI. MOJIEKYJIBI CepBl OOBSICHATH JIEHCTBUS MBIIICHUS
CBOMCTBA JdeMoncTpanum: 3aBUCUMOCTD CBOMCTB cephl oT ee | Ilo3naBaTe/ibHbIE:

BsaumonelictBue cepbl

¢ MeTajslaMH, BOJAOPOJIOM U
KHCIOPOAOM.

Jlal. onbIThI:

29. T'openue cepbl Ha BO3AYXE U B
KHCJIOPOe

nonoxenns B [ICXD ..
MenzeneeBa, COCTaBIATh
XUMHUYECKUE YPaBHEHUS,
XapaKTEePU3YIOLIHE XUMHIECCKUE
CBOIICTBa Cephl, OOBACHATH
MIPUMEHEHHE aJUIOTPOTTHBIX
MoJM(HUKAILIH cepbl

BrnazmeroT o0muM nprueMoM pereHus
3a1a4

KomMMmykaTuBHbIE!
JoroBapuBaroTcsi 0 COBMECTHOI
JIESITENILHOCTH, TIPUXOSI K 001IeMy
peleHuo




Tlonyuam 6o3modcnocms
Hay4umauscs: TPAaMOTHO
o0OpamaTbcs ¢ BEEeCTBAMHU B
MOBCEIHEBHON KU3HU

38. | CoenuHeHMS CEPBI Oxcuasl cepsl (IV) u (VI); ux Hayyamcs:, PeryasTuBHbIe: DopMHPYIOT HHTEPEC
MOJTy4YCHUE, OTHCHIBATH CBOWCTBA YYHUTBHIBAIOT PABUIIO B K KOHKPETHOMY
CBOMCTBa U MMPUMEHCHUC COGI[I/IHeHl/Iﬁ CEPBI, COCTABJIATH IJIaHUPOBAHUU U KOHTPOJIE crocoba XUMHUYECKOMY
YpaBHEHUsI pEaKIuid, pemreHus JJIEMEHTY, TIOUCK
COOTBETCTBYIOIINX «LEIIOYKE) IMo3naBarenbHbIe: JIOTIOJTHUTEIILHOU
MIpeBpaIeHU Hcnonp3yroT TOUCK HE0OX0 MO WHPOPMALIIHN O HEM.
THonyuam eo3moorcrocmeo uH(pOpPMaNUK JUIs BHITOJTHEHUS
HAay4umuvca: TPOTHOZUPOBATH y4eOHBIX 33/IaHUH C UCTIONB30BaHIEM
XUMHYECKIE CBOICTBA BEIIECTB y4eOHOH JIMTPaTypshI
Ha OCHOBE MX CBOWCTB 1 KomMmykaTuBHBIE!
CTPOCHHS KoHnTpomupyrot gericTBue mapTHepa
39. CepHa;{ KHUCJIOTa Kak CepHas KUCJIOTa KaK dJIEKTpOJUT U ee | Hayuamcs:, PeryasituBHbI€:
SIIEKTPOIIHT H €€ COIIH COJH, MX NPUMEHEHHE B HAPOIHOM OTIMICHIBATH CBOWCTBA CEPHOM Pagnnqa}oT cnoco® u pe3ynbpTat
XO035UCTBC. KHCJIOTBI, B XO04€ NPOBCACHUS JACUCTBUA
JdemoHcTpanuu: 71a00paTOPHBIX OIBITOB , Ilo3HaBaTenbHbIE:
OO0pasibl NPUPOTHBIX IIPOBOANTH KAYECTBEHHYIO Bnaneror oOuuM npueMoMm pereHus
coeHeHnH cepbl. OOpa3IsI peakiuio Ha cyab(haT - HOH 3a/1a4
Ba)XHEHIIMX 111 HAPOTHOTO Ionyuam 8o3modicHocme KommykaTuBHbIe:
X03siCTBA CYIb(haToB. HAYYUmMbCs: XapakTepu3oBaTh JloroBapuBarorcs 0 COBMECTHOM
JIa. ombITHI: 0COOBIe CBOICTBA JESITeTPHOCTM, IPUXOJAT K 00IIeMy
30. CaoiicTBa pa30aBiIeHHON cepHON KOHIICHTPUPOBAaHHOH CEepHOI pelIeHuo
KHCJIOTHI KHACIIOTHI
40. | CepHast KHCJIOTa Kak CepHast KHCIIOTA KaK OKHCIINTEb. Hayuamcs :cocraBnsiTh PeryasiTuBHbie: HcneiTeiBator
OKHCIIHTETb. IIponsBoacTBO cepHOM KUCHOTH 1 ee | ypaBHeHHs OBP ¢ yuactuem [InanupyroT cBOU IEHCTBUS B YyBCTBO FOPAOCTH 32
TonvacHue i [IpUMEHEHHE CEpHOI KHCIIOTHI, OMHUCHIBATE COOTBETCTBHI € NOCTABICHHOM pOCCHIiCKyI0 HayKy
yi . 0067acTH TPUMEHEHHS CEPHOU 3a/aueil ¥ yCIOBHSIMU €€ pean3aun
HPUMEHCHNUE CCPHOU KUCJIOTHI IMo3HaBaTe/bHbIE:
KHCJIOTBI THonyuam eo3moocrocmo Bnaneror o0muM npueMoM pereHus
HAay4umucs: TPUBOJIUTH 3amaq
IIpUMeEpPHI YPaBHECHUH peakLui, KomMmykaTuBHBIE:
JISKAIINX B OCHOBE KonTonmpyroT neiictBus napTHepa
MIPOM3BOCTBA CEPHOI KHUCIIOTHI
41. | IpakTHYecKasi Pemenne skcnepuMeHTaNbHBIX 33134 | Hayyamcs: oOpammaTbes ¢ PeryasiTuBHbIe: YMeIoT yrpasisTh

o teme «lloarpynma kucnopoaay

712a00paTOPHBIM 000PYIOBaHHEM

OCyIIECTBIISIFOT MOITAroBBIN

cBOEH




padora Ne5 W HarpeBaTeJIbHBIMU IIPHOOPaMH | KOHTPOJIb IO PE3YJIbTATy MO03HABATENbHOM
Pemmenue B COOTBETCTBHH C IIPaBHIaAMU JEATEIbHOCTBIO
TEXHUKH 0E3011acCHOCTH, Ilo3naBaTenbHbIe:
OKCICPHMCHTAIbHBIX OTIMCHIBATh XUMUIECKUH CrposiT peueBoe BHICKa3bIBAHUE B
3a/laq 1o Teme SKCHEPMMEHT C MIOMOIIBLIO SA3bIKA | YCTHOM M MUCHMEHHOM (opme
«Hoz[rpynna XUMUHU, N€IaTh BBIBOJIBI 110
KHCITOPOIa» pe3ysibTaTaM KCIIEpPUMEHTA. KoMMmykaTHBHBIE:
Ionyuam 6o3mooicHocmb Y4YUTHIBAIOT pa3HbIC MHEHUS U
HAy4UumsCs: 0CO3HABATh CTPEMSATCS K KOOPAWHALINU
HEOOXOANMOCTH COOJIIO/ICHHUS pa3IMYHBIX MO3ULUHN B
npaBwiTh u OT ms coxpaHeHus: | COTPYIHUYIECTBE
CBOETO 3I0POBbsSl U
OKpYKaIOIIUX
42. | A30T U ero CBOMICTBA CrpoeHue aToMa U MOJIEKYJIBl a30Ta; Haywamcs:, PeryisiTuBHbIC: DOopMUPYIOT UHTEPEC
CBOWCTBA a30Ta KaK IMPOCTOTO XapaKTepU30BaTh CTPOCHHE [TmanupytoT cBOM ACHCTBUS B CBSI3M C | K KOHKPETHOMY
BelIeCTBa aToOMa ¥ MOJIEKYJIbl a30Ta, MOCTaBJICHHOH 3a1a4ell ¥ YCIOBHSIMH | XUMUYECKOMY
0OBSICHATH 3aBUCHMOCTD CBOMCTB | €€ peIeHUs JIEMEHTY
a3oTa OT ero MoJIOKEHUS B Ilo3naBaTenbHBIE:
[ICXD A.U. Menneneesa, CraBaT u GopMyTHPYIOT IETH U
COCTaBJIATh XUMUYECKUE po0IEeMBI YpOKa
YpaBHEHHUSI, XapaKTEePHU3YIOIIHe KomMyKkaTHBHBIE:
XHMHYECKHE CBOICTBA a30Ta AZIEKBaTHO HCIONB3YIOT PEUCBBIC
Ionyuam 6o3mooicHocme cpencTBa st 3pPEKTUBHOTO
HAyuumuCsi: TPaMOTHO penIeHnsT KOMMYHHUKaTHBHBIX 33/1a49
oOpamaTbcs ¢ BEIECTBAMU B
MTOBCEJTHEBHOI KU3HU
43. | AMMHAaK 1 ero AMMMaK, cTpoeHHUe, CBOICTBA, Hayuamcsa: onuceiBaTh cBolicTBa | PeryisiTuBHbIe:
coenunenns. Comnu noJyrydeHue u npumernenue. Comu aMMHaKa B X0J€ IPOBEACHU [TnaHupyrOT cBOU AEHCTBUS B CBSI3U C
aMMOHHUS, UX CBOMCTBA U 112a00paTOPHBIX ONBITOB, MIOCTaBJICHHOHN 3a1a4el U YCIOBHSIMHU
aMMOHHS IIPUMEHEHHE. IIPOBOANTH KAYECTBEHHYIO ee pelIeHus
JIa6. onbITHI: PEaKIMIo Ha HOH -aMMOHUS ITo3naBaTenbHbIe:
31. U3yueHue cBOICTB aMMHUaKa. Honyuam eo3modncnocms CraBsat u GopMyTHPYIOT SN U
32. Pacno3naBaHue coJieif aMMOHUS HAy4umucsi: IPUBOJUTH npoOemMsbl ypoka
[IPUMEPHI YPABHEHUM peakLui, KommykaTuBHbIE!
JIeXKAIIUX B OCHOBE KonTponupyror nelicTBus napTaepa
MIPOMBIIIICHHBIX CIIOCOO0B
TIOJTY9CHHS] aMMHUaKa
44. | Okcuabl a30Ta Oxcupet azota(ll) u (1V) Hayuamcs:, PeryasiTuBHbIe:

OIIMCBHIBATH CBOMCTBA
COCIUHECHHH a30Ta, COCTABIATH

YuuThIBalOT NPaBUIIO B
IJTAHWPOBAaHUH U KOHTPOJIE CII0co0a




ypaBHEHHUs peakLui,
COOTBETCTBYIOIMINX «IETIOYKE»
IpeBpalleHuil

Ionyuam 8o3mooicHocms
Hayuumucs. IpOTHOZNPOBATH

peleHus
Ilo3HaBaTenbHbIE:

Hcnomp3yroT TOUCK HEOOX0 MO
rH(pOPMAIUX IJ15 BBIIOTHEHUS
YUeOHBIX 3a/IaHUH C UCIIOJIB30BaHIEM

XMMHYECKUE CBOMCTBA BEILIECTB y4eOHOH TUTpaTypHI
Ha OCHOBE UX CBOMCTB U KomMmykaTuBHbIE!
CTPOCHHUS KoHnTpomupyroT aeiicTBue napTHepa
45. | A30THaAs KUCJIO0Ta KakK A3OTHAasl KUCJIOTa KaK dJIeKTPOJInT, ee | Hayuamcsi:, PeryasituBHbIE:
JIEKTPOIINT, & CBOICTBA U IPUMEHEHMUE. OIUCBIBATH CBOICTBA a30THOM Pa:jnnqa}oT cnoco® u pe3ynbpTaT
JemoHcTpanuu: KHCJIOTBI, B XOJI€ IPOBEACHUS JeHcTBus
NIpUMCHCHHC OO6pa31pl BaKHEHIIINX 1a00PaTOPHBIX OTIBITOB IMo3naBaTe/bHbBIE:
JUISL HAPOJHOTO XO34UCTBAa HUTPATOB. | [lomyuam eo3modicHocmy Brnaneror oOuuM nprueMoMm pereHus
JIa6. onbITHI: HAay4umucs. COCTaBIATh 3a1a4
33. CpoiicTBa «LETIOYKW» MPEBPAILIEHUH 1O KommykaTuBHbIe!
pa30aBJICeHHO a30THOI KHUCIIOTHI a3oTy JloroBapuBaroTcsi 0 COBMECTHOM
JEATEIBHOCTM, NIPUXOIAT K 00ImemMy
pelIeHII0
46. | AzoTHAas KUCJIOTA KaK A30THast KMCIOTa KaK OKUCIIUTEb. Hayuamcs :cocTaBnsaTh PerynsaTuBHbIe:
OKUCIIUTEND, €& HutpaTs! 1 HUTPUTHI, TpobIeMa UX ypaBuenust OBP ¢ ygactuem IInanupyroT cBOU NEHCTBUS B
COJICP)KaHMSA B C/X MPOJIYKIIHH. a30THOH KHCIOTBI, IPUMEHATh COOTBETCTBUU C NOCTaBJIECHHON
IOy eHne A30THBIE yI0OpeHus COJIM a30THOM KUCIIOTHI B 3a/aueil ¥ yCIOBHSIMH €€ pean3aun
JdeMoHcTpanum: MIPaKTUYECKON NESATENBHOCTH, Ilo3HaBare/ibHbBIE:
B3aumopaeiictue NIPOBOAUTH KaYECTBEHHYIO Bnapneror o0muM npueMoM pelieHus
KOHILIEHTPUPOBAHHOW a30THOM peaKkLuIo Ha HUTPAT - HOH 3a/1a4
KHCJIOTBI C MEJIBIO. THonyuam eo3moocnocmeo KomMmykaTuBHBIE:
Jlad. onbITHI: HAYYUmMbCa’ XapakTepu30BaTh Konronupyror neiictBus naptHepa
34. BzaumopelicTue ocoObIe CBOWCTBa
KOHLICHTPUPOBAaHHOU a30THOU KOHLICHTPUPOBAaHHON a30THOM
KHCJIOTBI C MEJbIO KHCIIOTBI
47. | docdop. CrpoeHue aTomMa U aJUIOTPOTIHS Hayuamca: PeryisiTuBHbIC: DOopMUPYIOT UHTEPEC
CoeuHeHus ¢ocdopa, cBoiicTBa 6eroro U XapaKTepU30BaTh CTPOCHUE [InaHupyIOT CBOM NEHCTBHSA B CBSI3U C | K KOHKPETHOMY
I KpacHoro dgocdopa, ux npuMeHeHue. | aroma Gocdopa, 0ObSICHIATH MOCTaBJICHHOH 3a1a4ell U YCIOBUSIMH | XUMUYECKOMY
(ocdopa. Tlonsrne o OCHOBHBIE COCIIMHEHUS: OKCHJT 3aBHCHMOCTB CBOHCTB (pocdopa ee pemeHus 3JIEMEHTY, TIOUCK
ocopHbIx ¢docoopa (V) n oprodochopnas kuc- | ot ero nonoxenus B [ICX3 JI.M. | Ilo3naBaTeabHble: JIOTIOJIHUTENBHON
yA0OpEHUAX sota, Gocdarer. DochopHbIe MenzeneeBa, COCTaBIATh CraBst 1 QOpMYIHPYIOT LIENU U nHGOPMALIUHU O HEM.

ynoOpeHus.
JdeMoHCcTpanum:
O0pa3Isl MPUPOTHBIX

XUMHUYECKHUE YPaBHEHHUS,
XapaKTEePU3YIOIINEe XUMUIECKHE
CBOMCTBaA a30Ta

po0JIeMBI YpOKa
KomMykaTuBHBIE!
AJICKBAaTHO HCIIOJIB3YIOT peUEBbIS




coemuHeHuit Gocopa. O6pasisl
BO)XHEUIINX ISl HAPOIHOTO
xo3siiictBa QocdaTos.

JIab. onmbITHI:

35. Topenune pochopa Ha BO3AyXE U B
KHCIIOpOJIE.

36. PacniosnaBanue gocdaron

B pe3yJbTaTe NPOBEICHUS
7m1a00paTOPHBIX OIBITOB,
MIPOBOANTH KaYECTBEHHYIO
peaxmmio Ha docdaT - HOH
Ionyuam 8o3modicHocme
Hay4umscs: OIMUCBIBATH
¢u3nvecKre 1 XUMUYECKHE
MIPOIIECCHI, SBJISIOIINECS YACThIO
KPYTOBOPOTa BEUIECTB B IPUPOJIE

cpeacTBa 11 9pPEKTUBHOTO
pelIeHNs] KOMMYHHKaTUBHBIX 33124

48. | Yraepon CrpoenHne aToMa U aJUIOTPOTIHS Hayuamca: xapaktepu3oBaTh PeryasTuBHbIe: DopMHPYIOT
yriepoja, CBOMCTBa ero CTpOCHME aToMa yriepoja, Pa3nuuarot cioco6 u pe3yabTar HHTepecc K
MOAN(DUKAIINHA U UX IPIMEHEHHE. OOBSACHITH 3aBUCUMOCTD CBOMCTB | ACHCTBUS KOHKPETHOMY
JemMoHcTpanum: yIJIeposa OT ero MOJIOKEHHUS B IMo3naBaTenbHbIE: XUMHUYECKOMY
[Tornomenue yrieMm pacTBOPEHHBIX [ICX5 I.U. Menneneesa, Bnaneror o0mM NIpueMoM peleHns | 3JIEMEHTY, TIOUCK
BEIICCTB WK Ta30B. BOCCTaHOBIIEHNE | COCTAaBIIATH XUMHUYCCKHEC 3amaq JIOTIOJTHUTEITEHOH
MEIH U3 ee OKCHUJIA YTIIEM. ypaBHEHHSI, XapaKTEePU3YIOLIHe KommykaTuBHbIE: MH(OPMAIIHU O HEM.
Jla0. onbITHI: XUMHUYECKHE CBOMCTBA yriepojaa | JloroBapuBaroTcsi O COBMECTHOM
37. TopeHue yriis B KUCIOPOE Tlonyuam 6o3modcnocms JIESITEIHOCTH MOJ] PYKOBOJICTBOM
HAay4umuvca. ONHCHIBATH YIUTETSA
¢du3nUecKrue 1 XUMHYECKHUE
MIPOILIECCHI, SABJISIOIINECS YaCThIO
KpPYrOBOPOTa BEIIECTB B MPHPOJIE
49. | Okcusl yriaepoaa Oxcupsl yraepona (II) u (IV), ux Hayuamcs:, PeryasTuBubie: DopMHPYIOT YMECHUE
CBOWCTBA U ITPUMEHEHHE OTIMCHIBATh CBOICTBA OKCHIIOB Y4uTHIBAIOT IPaBUIIO B UCII0JIb30BATh 3HAHMS
yTiepoia, COCTaBIATh IJTAHHPOBAHUH W KOHTPOJIE CTIoco0a | B OBITY
yYpaBHEHHS PEaKInH, pemeHus
COOTBETCTBYIOIIUX (IETIOYKE) Ilo3HaBaTenbHBIE:
IIPEBpaIleHUH . IPOBOUTH Hcnionb3ytoT mouck HeoOXoAnMoi
Ka4ueCTBEHHYIO PEaKIUIO 110 uH(pOpPMaLUK IS BBITTOJTHEHUS
PacIO3HABAHHIO YTIIEKHACIOTO y4eOHBIX 3a/IaHUH C UCTIOIB30BaHIEM
rasa y4eOHOM JIUTPATyphI
Honyuam eo3modncnocms KommykaTuBHbIe!
Hay4umucs: TPOTHOZUPOBATH KoHTtponupytot neicTBre napraepa
XMMUYECKHEe CBOWCTBA BEIIECTB
Ha OCHOBE MX CBOMCTB 1
CTPOCHHS
50. | YromapHas KMCI0Ta U YronsHas kucinota. Cou yroabHOM Hayuamcs: PeryasituBHbI€: DopMUPYIOT YMEHUS

€€ COJIH.
KecTkocTh BOOBI U

KHMCJIOTBL: KaJIbLUT, COAA, IIOTall, UX
3HAYEHUE U NIPUPOJE U KU3HU
YEJIOBEKA.

JlaBaTh ONPEACICHUS OHATHAM
«OKECTKOCTH BOJBD ,0IIHCHIBATh
CBOMCTBA YrOJbHOM KHCJIOTBI,

Pasmuyatot crmoco6 u pe3yapTar
JNEWCTBHUS
Ilo3HaBaTebHBIE:

UCTOIb30BATh 3HAHUS
B OBITY




CIIOCOOEBI €6

JKecTkocTb BOBI U CIIOCOOEI €€

COCTAaBJIATb YpaBHCHUA peaKHHﬁ,

Bnaneror oOumM npueMoMm pereHus

YCTpaHEeHHs YCTpaHEHHUSL. COOTBETCTBYIOIMINX «IETIOYKE» 3a1aq

JemoHcTpanuu: MpeBpalleHHil , COCTaBIATh KomMmykaTuBHBIE:

O0pasIrsl TPUPOIHBIX COSANHEHHH Ha3BaHU COJIEN yroJbHON JloroBapuBaroTCsl 0 COBMECTHOM

yriepoaa. O6pa3ubl BaKHEHIINX U1 | KUCIIOTHI, JEATEILHOCTM, MPUXOIAT K 00ImemMy

HapOJHOTO X03sHCTBa KapOOHATOB. MIPOBOJIUTH KAYECTBEHHYIO perIeHIIo

Jla0. onbITHI: peaKuo Ha KapOOHAT - MOH

38. Ilony4yeHue yroiabHOU KUCIOTBI U | [loayuam 803modcHOCIb

nzydenue ee cBorcTs. 39. Ilepexon HayuumuCcsi. IpOTHO3UPOBATH

KapOOHaTOB B TMAPOKApOOHATHI. XMMUYECKHEe CBOWCTBA BEIIECTB

40. PaznoxxeHue ruipokapOoHaTa Ha OCHOBE UX CBOWCTB U

HaTpus CTPOEHHUS

51. | Kpemnwuit CrpoeHue aToMa KpeMHHUs; Hayuamcs:, PerynsatuBHbIe: DopMUPYIOT

KPUCTAJITHYECKUI KpEeMHHIA, ero XapaKTepu30BaTh CTPOCHUE AJIeKBaTHO BOCIPUHUMAIOT HHTepeca K

CBOWCTBA U ITPUMEHEHHE aToMa KpeMHHUs, OOBSICHATD TIPEATIOKCHUS U OIICHKY YUNUTEIS 1 KOHKPETHOMY
3aBHCHUMOCTb CBOMCTB KPEMHHUS OJIHOKJIAACHUKOB XUMHUYECKOMY
ot ero nonoxkenus B [ICXD JI.U. | Ilo3naBaTeabHbIe: 3JIEMEHTY, IOUCK
MeneneeBa, COCTaBIATh BriOuparor Hanbosee 3pPeKTHBHBIE | JOMOJHUTEILHOM
XUMHYECKUE YPaBHEHUS, CIOCOOBI peIIeHNs 3a/1ad, UH(pOPMAIINHU O HEM.
XapaKTEPU3YIOIUE XUMUUYECKHE | KOHTPOIUPYIOT M OLIEHUBAIOT
CBOIICTBa KpEeMHUS TpOIECC U Pe3yIbTaT AEATEIBHOCTH
Honyuam eo3modcnocms KommykaTuBHbI€!
Hay4umuCcsi: TPAMOTHO JloroBapuBaroTcs 0 pacipeAeIeHuN
oOparmaTbcs ¢ BemecTBaMHu B (hyHKOUH ¥ poJIel B COBMECTHOM
MTOBCEHEBHOM XKU3HU JIeSITEIbHOCTH

52. | CoenrHEHUST KPEMHHUS Oxcun kpemuus (1V), ero npuponusie | Hayyamcs:, PeryisituBHbIE:

pasHoBHIHOCTH. CHIIMKATHL.
3HauYCHHUE COCIMHECHUN KPEMHUS B
’KUBOM U HEKUBOU MPUPOJIE.
JdeMoHcTpanum:

OO0pasiisl TPUPOIHBIX COCAUHCHHMA
KPEMHUS.

Jlad. onbITHI:

41. IlomygeHne KpeMHEBOH KUCIOTHI
U U3YYEHHUE €€ CBOICTB

OITMCHIBATh CBOMCTBA OKCHIA
KPEMHHUS1, COCTABIISITh YPABHEHHUSI
peakuuii, COOTBETCTBYIOLUX
«IIETIOYKE) MPEBPAICHAN .
HpOBOI[I/ITI) Ka‘IeCTBeHHyIO
PEaKIHi0 Ha CHJIMKAT - HOH
Tlonyuam 6o3moancnocms
HAay4umucs: TPOTHOZUPOBATH
XUMHUYECKHUE CBOMCTBA BEILIECTB
Ha OCHOBE UX CBOMCTB K

YUuThIBaIOT NPaBUIIO B
TUTAHUPOBAaHUU M KOHTPOJIE ClIoco0a
peleHus

Ilo3naBare/ibHbBIE:

Vcrop3yroT MOMCK HEOOX0 MO
rHGOPMAIUH IJ1s1 BHITIOTHEHHUS
y4eOHBIX 3a/IlaHUH C UCTIOIB30BAHHEM
yaeOHOH TUTPaTypHI
KomMmykaTuBHBIE!

YYUTHIBAIOT Pa3HbIE MHEHHUS U

CTPOCHUS CTPEMATCS K KOOPIMHALUH
Pa3JIMUHBIX MO3UIUH B
COTPYIHHYECTBE

53. | CunukarHas IToHsATHE O CHIMKATHOM Haywamcsa: IpakTH4ecKoMy PeryasiTuBHbIe: DopMHUPYIOT




IPOMBIIIIEHHOCTh poMbInuIeHHOCTH. CTEKII0, LIEMEHT, MPUMEHEHUIO COETUHEHUIN Paznuyator crioco0 1 pe3ynbrar MOHUMAaHUe
KepaMuKa. KpEeMHUs JenCcTBUS 0COOEHHOCTEH KI3HH
JemoHcTpanuu: THonyuam eozmodrcnocmeo Ilo3naBaTenbHbIe: W TPpyZa B YCIOBUAX
OO0pa3ibl CTEKIa, KEPAMUKH, IEMEHTA | HAY4umsCs: IPOTHO3UPOBATH Brnapgeror obuiuM nprueMoM pemeHus | HHQOpMaTH3aLUU
XHMHYECKIE CBOICTBA BEIIECTB 3a1aq oOmecTBa
Ha OCHOBE MX CBOHCTB U KomMykaTuBHBIE!
CTPOEHHUS JloroBapuBaroTcsi 0 COBMECTHOM
ACATCIIBHOCTH I10J] pPyKOBOACTBOM
yUHUTENs
54. | TIlpakTuyeckas [Nomrygenune, cobupanue u Hayuamca: obpamarscs ¢ PeryasTuBHbIe: OBnajzicHHe
paGora Ne6 pacro3HaBaHue nabopaTopHbIM 00opynoBaHueM | OcCyIIecTBISIOT MOLIaroBbIi HaBBIKAMHM IS
I ra3os U HarpeBaTeNIbHBIMU IPUOOPaMH | KOHTPOJIb IO PE3YIIBTATY MPaKTHYECKOH
OrydeHue, B COOTBETCTBHH C IIPaBHJIaMU JIeATEILHOCTH
cobupanue u TEXHUKH 0€30MacHOCTH, Io3HaBaTeJbHbBIE:
pacno3HaBaHUEC ra30B OTIMICHIBATH XUMHUICCKUI CrposiT peueBoe BHICKa3bIBAHUE B
HKCIIEPUMEHT C TIOMOIIBIO SI3bIKa | YCTHOW M MMCBMEHHOH (opme
XUMHH, J€JIaTh BBIBOBI TI0 KommykaTuBHbIE:
pe3yabpTaTaM dKCIEpUMEHTA. Y4uTHIBAIOT pa3HblE MHEHUS U
Ionyuam 8o3mooicHocme CTPEMSATCS K KOOPAWHALINI
Hay4umvcs: 0CO3HABATh Pa3INYHBIX TO3UINH B
HEOOXOIUMOCTH COOIIOAEHUS COTPYTHUYECTBE
npaBun b u OT mgns coxpaneHus
CBOETO 3/I0POBbsSI U
OKPYKAIOIMINX
55. | O60061IeHue 10 TeEME Hayuamcsa: o60o6mats 3HaHUA 1 | PeryasiTuBHble: Bripaxaror
«HeMeTamsy MIPE/CTABITE UX CXeM, Tabnuy, | BHocaT HeoOXoMMbIe KOPPEKTHUBEI B | aJIeKBaTHOE
Ipe3eHTaun JEHUCTBHE TIOCIIE €0 3aBEPUICHHS HA | TIOHUMaHHUE IPUYNH
OCHOBE €r0 y4eTa CeIaHHbIX ycrexa 1 Heycnexa
omHboK yueOHOU
IMo3naBaTenbHbIE: JIeATEIBHOCTH
CTposT peueBoe BhICKa3bIBaHHUE B
YCTHOW ¥ MICEMEHHOH popme
KomMmykaTuBHBIE:
Koppektupyrot neiicTBust napTHepa
56. Konrpoabnas KoHTpoas npeamMeTHbIX U Hayuamcsa: npuMeHsITh PeryasiTuBHbI€: OCYILECTBISIOT [IposBustor
paGora Ne3 110 Teme METanpeIMETHBIX Y4eOHBIX ISHCTBUH | MOJIy4EHHBIC 3HAHUS U MOLIarOBBIH W UTOTOBBIH KOHTPOJIb OTBETCTBEHHOCTb 32
«HeMeTammbn o Teme «Hemeranisn c(opMHUPOBaHHBIE YMEHHUS UL 0 pe3yNbTaTy pe3yJIbTaTh

peuicHus y‘l€6HBIX 3aga4d

Ilo3naBarenbHbIe:
CTPOSIT peYeBOE BHICKA3bIBAHNE B
YCTHOH W MHCEMEHHOH popme




KoMMyKaTHBHBIE. YUUTBIBAIOT
pa3HbIe MHEHHS M CTPEMSITHCS K
KOODPJIMHAIMH Pa3INYHBIX TO3UINH B
COTPKYJTHHUYECTBE

Tema 5. O6001IeHNEe 3HAHMI 10 XUMHUH 32 KYPC OCHOBHOM mK0JIbL. [loaroroska k urorosoi arrecrauuu ('MA) (104.)

57. [Mepuoauueckuii Ilepnonuyeckuil 3ak0H U Hayuamcsa: 0600marp PeryasituBHbIe: [IposBustor
3aKOH U Ilepruoanyeckas cucrema MHQOPMAIIHIO 110 TEME B BUJE ITnanupytoT cBOU AEHCTBUA B OTBETCTBEHHOCTbH 32
XUMUYECKUX JIEMEHTOB CXEeM, BBITIOJIHATH TECTOBBIE COOTBETCTBUH C MOCTaBIECHHON pe3yabTar
Ilepnonnueckas . 9
. U. Menneneesa. ®uzndeckuit 3aJaHAS 3amadeii M yCIOBHSIMH €€ peai3aliu
cucTemMa CMBICI IOPSIKOBOTO HOMEpa Tlo3HaBaTeJdbHbIE: CTABAT
I[. N. Menneneena B 3JICMCHTAa, HOMEPOB IIepHoia U 1 GOPMYIUPYIOT LETH U TPOOIEMBI
CBETE TCOPHH TPYIIIBL. YpOKa; OCO3HAHHO U NPOU3BOJIHO
CTpOCHHs aToMa CTpOST B yCTHON M MUCHMEHHON
thopme
KoMMyHUKATHBHbIE!
Biianenue MOHOJIOTHUYECKOH U
JIMATIOTMYecKol jopMamu pedun
58. 3aKOHOMepHOCTI/I 3aKOHOMEPHOCTH Hayuamcs :00001math PeryasituBHbI€:
M3MEHEeHMs CBOMCTB W3MCHEHIS CBOHCTB JIEMCHTOB 1 HX HH(POPMAIIHIO TI0 TEME B BHIIE PagnnqafoT croco® u pe3ynbpTat
COEIMHEHUH B MEPHOAAX U TPYMIAaX B | CXEM, BBINOIHATh TECTOB JnecTBus
3JIEMEHTOB U UX puos Py ’ Vi
N CBETE MPENCTaBICHUH O CTPOCHUN paborty, Ilo3HaBaTenbHbIE:
COCAWHCHNH B aTOMOB 3JIEMEHTOB. 3HaUCHUE BuageroT 06IuM OpHEMOM PEIlEHHS
MepUOIax U Ipymmax TleproM4ecKOro 3aKoHa 3amaq
B CBETE KomMmykaTuBHBIC!
TpeICTaBICHHUIA O JloroBapuBarorcs 0 COBMECTHOM
JeSITeITbHOCTH T0]T PyKOBOJACTBOM
CTPOECHUHU aTOMOB
yUUTENs
AJIEMEHTOB. 3HaYEHUE
Ilepnonnueckoro
3aKOHa
59. | Buapl XUMHUYECKHAX Buapl xuMuueckux CBsI3e€d U TUIIBI Hayuamca: 0600math PeryasituBHble:
CBsI3€i M THIILI KPHCTA/UTMECKHX PELIETOK. MHQOPMAIIHMIO 110 TEME B BUJE PagnnqafoT cnoco0 u pe3ynbTar
e — B3anMoCBs3b CTPOEHHS U CBOWCTB TaOJUIIBI, BRITIOTHATH TECTOBYIO | JEHCTBUSA
p BELIECTB pabory Ilo3naBaTrenbHbIe:
PCIICTOK. BiageroT o6IuM OpUeMOM pelleHHUs]
B3aumocBs3b 3a1a4
CTPOCHUS U KomMmykaTuBHBIE:
CBOJCTB BelIeCTB KonTpomupyrot nericTBus mapHepa
60. | Knaccudukanus Krnaccudukanms Xxumudaeckux Hayuamca: 0600math PerynsatuBnbie:




XUMHYECKHUX PEaKIni

peaKuI/n‘/i IO pa3/IMYHbIM ITPU3HAKAM

I/IH(l)OpMaHI/IIO 10 TEME B BHJIC

Pasznuyaror crioco6 1 pe3yabTar

110 Pa3IHYHBIM (4MCII0 ¥ COCTaB pearupyromux 1 CXEM, BBIIIOJIHATH TECTOBBIE JEHCTBHSA
00pazyromuxcs BeIecTB; HATNINE 3aaHUs Ilo3naBaTenbHbIe:
TIpU3HAKAM. TpaHUIIBI pa3zaena das; BrnazmeroT o6muM nprueMoM penieHus
TEIIOBOH 3 deKT; n3MeHeHue 3a1aq
CTENeHEN OKUCIIEHUSI aTOMOB; KommykaTuBHbI€:
UCIIOJIb30BAHUE KaTaIN3aTOPA; JloroBapuBaroTCst 0 COBMECTHOM
HaIpaBJIeHUE POTEKaHUS). JeSITeIbHOCTH 0] PyKOBOACTBOM
yUHUTENs
61. | CkopocTh CKOpOCTh XMMHUYECKHUX PEAKINNA U Hayuamca: o0600mars PeryasituBHble: NmeroT nenoctHoe
XUMHYECKHX PeaKLHii (akTopBI, BIUSIONINE HA HEe MHQOPMAIIHMIO 110 TEME B BUJE Pagnnqa}oT croco0 u pe3ynbTar MHUPOBO33pEHUE,
CXEM, BBIIIOJHATH TECTOBYIO JEeUCTBHSA COOTBETCTBYIOIIIEE
pabory Ilo3naBarenbHbIe: COBPEMEHHOMY
Bnaneror o0muM NpueMoM pelieHuss | YPOBHIO Pa3BHTHS
3a1aq HaYKH
KomMmykaTuBHBIE:
KoHTpoaupyroT neicTBUs napTHEpa
62. | Kitaccudukarust ITpocTeie 1 CIIOXKHBIEC BEIIECTBA. Hayuamca: o600mars [IposBisttoT
HEOPraHHYECKUX Mertanisl 1 HEMETallIbl , COCTaB, MHQOPMAIIHMIO 110 TEME B BUJE JI0OpOXKENaTENLHOCTD
Knaccuukanys CXEM, BBIIIOJHATH TECTOBYIO ,OT3BIBUNBOCTb, KaK
BeIICCTB pabory MOHMMAaHHUE TyBCTB
JIPpYTUXIIOAEH U
63. CBoiicTBa OO6Ire XMMHYECKHEe CBOMCTBA Hayuamcs: 0600marh PeryasituBHbI€: CONePEeKUBAHUE UM
HEOPTaHUYECKUX OKCHJIOB ¥ THAPOKCH/IOB (OCHOBaHUH, | MH(OpMamuio 1o TeMe B BUIE Pagnnqa}oT croco0 u pe3ynbTar
KUCJIOT, aM()OTEPHBIX THAPOKCHIIOB), | CXEM, BBIIIOJIHSATH TECTOBYIO JecTBus
BEIICCTB comu B cBete TO/] paboty Ilo3naBaTenbHbIE:
Brnaneror oOuuM nprueMoMm pereHus
3a1aq
KommykaTuBHbI€!
KonTpommnpyroT AeicTBHs apTHEpa
64. | TeHeTHUECKUE I'eneTnueckue pspl MeTaIA, Hayuamcs: 06006marp PeryasiTuBHbIE:
PSULBL MeTallIa, HEMETalula U IEPEXOTHOTO MeTajia MH(OPMAIIHIO TI0 TEME B BUAE Pagnnqa}oT croco0 u pe3ynbTar
CXEM, BBITIOJHATH TECTOBYIO JnecTBus
HEMCTAlllla 1
paboty IMo3naBaTenbHbIE:
NepexXoaHOro MeTajlia BiageroT o6ImuM OpHEMOM PEIeHHUS
3a1aq
KomMmykaTuBHBIE!
KoHTponupyroT nedcTBUS mapTHEPa
65. | Tpenunr- TpeHuHr-TeCTUpOBaHUE 110 PeryasituBHbIC: Beipaxkator
Bapuantam [ A mponuisix jer u Paznuyator crioco0 u pe3ynbrar aJIeKBAaTHOE

TCCTUPOBAHHUEC 110




Bapuantam [ 1A
IIPOLUIBIX JIET U
JIEMOBEPCHUU

JeMOBEPCHU

JeicTBus
ITo3HaBaTenbHbIE:
Brnaneror oOuuM nprueMoMm pereHus
3a1aq
KomMmmykaTuBHbIE!
KoHTponupyroT AefcTBHs MapTHEpa

66.

KonTpoabHas
padora Ne4
Pemenue 'MMA

TecTupoBaHue 10 BapuaHTaM
I'MA nemoepcuu

Hayuamcsa: npuMeHATh
MIOJIy9CHHBIE 3HAHUS U
c(hOpMUPOBAHHBIC YMEHHUSI JUIS
pemieHns yaeOHbIX 3a1a9

PeryasiTHBHBIE: OCYILECTBIISIOT
MOIIArOBBIA M UTOTOBBIM KOHTPOJIb
0 Pe3yNIbTaTy

Ilo3naBare/ibHbBIE:

CTPOSIT peYeBOE BHICKA3bIBAHHE B
YCTHOU ¥ MUCHbMEHHOH (opme
KomMmykaTuBHBIE!

DopMyTUPYIOT COOCTBEHHOE MHEHHE
¥ TIO3HIIUIO

MOHUMAaHHE TPUYUH
ycriexa v Heycrexa
yueOHOH
JEATEILHOCTH
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