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

Pabouas mporpamma 11t 9 kitacca 00111e00pa30BaTeNIbHBIX YUPEKICHUN
(6a30BbIi1 YPOBEHB).

Pabouass mporpamMma cocTaBieHa B COOTBETCTBUU C TpeOoBanusamu DenepanbHOT0 TOCYIapPCTBEHHOTO 00pa30BaTEIHHOTO
CTaHJapTa OCHOBHOTO 00111ero o0pa3oBaHus BTOPOro mokojieHus, [I[puMepHoil mporpaMmbl OCHOBHOTO O0IIEro 00pa3oBaHUs 1O
XUMUHU U aBTOpckoi [Iporpammel kypca xumun s 8-9 kiaccoB oOuieo0Opa3oBaTenbHbIX yupexaeHuii(0a3oBsiii ypoBenb) O.C.
["abpuensna (2012roxa). Hactosimas nporpaMma yuuThIBaeT pekoMeHaanuu [I[puMepHoil mporpaMmbl 110 XUMHUU JIJISi OCHOBHOM
IITKOJTBI.
MecTo yuyeOHOro nmpeamera B y4eOHOM ILIaHe
Oco0EHHOCTBIO COfiepKaHUs Kypca «XUMHS» SBISIOTCS TO, UTO B 6a3ucHOM ydueOHOM (00pa3oBaTesibHOM) TIJIaHE ATOT MPEeIMET
MOSBJISICTCS TIOCTICAHUM B Py M3YUYCHHUsI €CTECTBEHHOHAYYHBIX TUCIUIIINH. [laHHAsS HEO0OXOIUMOCTh OCBOCHHS OOBSICHSICTCS
TEM, YTO IIKOJIBHUKH JOJDKHBI 00J1alaTh HE TOJIBKO OIMPEACIICHHBIM 3allacoOM MPEIBAPUTEIBLHBIX €CTECTBCHHOHAYYHBIX 3HAHUM,
HO U JOCTaTOYHO XOPOIIO pPa3BUTHIM aOCTPAKTHBIM MBIIIICHUEM. YUallUMHUCA YK€ HAKOIUICHBI 3HAHMS IO CMEXHBIM
TUCITUTUIMHAM THMKJIa: OWONOTHH, (PU3WKH, MaTeMaTWkKu, Treorpaduu, cHOPMUPOBAIMCH yMEHHUS aHAIM3UPOBATh, BECTH
HaOJII0JICHHS, CPABHUBATh 00BEKTHI HAOIFOACHHS.
B cootBeTcTBHM ¢ y4eOHBIM TUIAHOM Ha HM3yYCHHE XUMHUU B 9 KJjlacce OTBOAMTCS 2 yaca B Hejento, 68 yacoB B Tojl, NMpu

HOPMAaTUBHOM NPOAOKUTEIBHOCTH yueOHOro roga 34 y4yeOHbix Henedab. C ydyeToM Hen30eXHBIX MOTeph yueOHOrO0 BPEMEHH,



BBI3BIBAEMBIX PA3JIMYHBIMU OOBEKTHBHBIMH MPUYMHAMH, & TaKK€ HEOOXOTUMOCTH BBIIEICHUS JIOTIOJIHUTEIBHOTO BPEMEHHU Ha
M3y4YCHHE OT/ICIBbHBIX BOIIPOCOB Kypca XUMHUU MPOTPaMMOii IPeyCMOTpEeH 00beM PEe3epBHOTO BPEMEHHU -2 yaca.

[Tporpammoii mpenycMOTpeHO MPOBEACHHUE:

KOHTPOJIBHBIX paboT — 4,

MPaKTUYECKUX pabOT — 6 4acoB.

Cpok peanuzaiy NporpaMmbl — OJJUH Y4EOHBIH TO/I.

DopMbl, METObI M CPEACTBA 00yUYeHHs, TEXHOJIOTHH
B nanHoM kiacce BeAylIuMU METOJaMU O0YYEHUS MIPEAMETY SBISIFOTCS: O0OBSICHUTEILHO-WILTIOCTPATUBHBIN U PENPOAYKTHUBHBIH,
XOTSI UCIOJIB3YETCSd M YaCTUYHO-TIOMCKOBBIM. Ha ypokax HCHOJIB3YIOTCSI 3JIEMEHTHI CIEAYIOIMX TEXHOJIOTHUM: JIMYHOCTHO -
OpUEHTHUPOBaHHOE 00yUYeHue, oOydeHue ¢ mpuMeHeHrneM onopHeix cxeM, KT, mpoekTHas AesTeIbHOCTb.

Ucnonb3yrores cienyromue GopMbl O0yUeHUs: yueOHbIC 3aHSATUSI, SKCKYPCUHU, HAOIIOJICHHUS, OTBITHI, SKCIIEPUMEHTHI, padoTa
C yueOHOUM M OTIOJHUTEILHOW JIMTEepaTypoi, aHallu3, MOHUTOPUHT, UCCIIeIOBaTeIbCKast pabota, mpeseHTanusd. OnpenereHHOe
MECTO B OBJAJCHUM JaHHBIM KYpPCOM OTBOJHUTCS CaMOCTOSITENIbHOM paboTe: MOATrOTOBKA TBOPYECKUX padOT, COOOIICHMIA,

pedeparos.

@DopMbI NIPOMEKYTOYHON U UTOTOBOM ATTECTALUU
[TpomerxxyTouHas aTTecTalys MPOBOJIUTCS B hopMe:

- TECTOB;



-KOHTPOJIbHBIX;
- CaMOCTOSITENIbHBIX padoT;

- IPAKTUIECKUX;

- TBOPUYECKUX pabdoT.

O6yuenune Benércs mno ydyeoHuky O.C.I'aOpuensH «Xumusi 9 Kigacc», KOTOPHIM COCTaBIAECT €IMHYIO JIMHUIO YYEOHUKOB,
COOTBETCTBYET (pefiepalbHOMYy TOCYJapCTBEHHOIO OOpa30BaTEIbHOIO CTaHAApPTa BTOPOrO MOKOJEHUS 0a30BOro ypOBHS U

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

Pe3yibTaram ocBOeHHSI Kypca XUMHMHU

HpI/I N3Y4YCHUHN XHUMHUHU B OCHOBHOHM IIIKOJIE 0O€eCIIeYnBaeTCs AOCTHIKCHHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX M IPCIMCTHBLIX

pE3ybTaTOB.

JIMYHOCTHBIE:
® B I[CHHOCTHO-OPUEHTAIIMOHHON c(pepe — YYBCTBO TOPJOCTHU 32 POCCUUCKYI0 XUMUUYECKYIO HAyKy, TYMaHU3M, OTHOILICHHE
K TPYAY, HEJICYCTPEMIICHHOCTD;
e (hopMHpOBaHUE IIEHHOCTH 37J0POBOTO M 6€30MacHOr0 00pa3a )KU3HU; YCBOSHUE TIPABWII UHIUBUIYAIHHOTO U
KOJUUIEKTUBHOTO 0€30IMacHOTO MOBEICHUSI B UPE3BbIYAHHBIX CUTYAIUSAX, YTPOXKAIOIINX YKU3HH U 37]0POBbBIO JIOJICH;

® B TPYIOBOM chepe — roTOBHOCTh K OCO3HAHHOMY BBIOOPY JaJIbHEHIIIEH 00pa30BaTeIbHON TPACKTOPHUH;



® B II03HABATENbHOMN (KOTHUTUBHOW, HHTEIUIEKTYaIbHOMN) chepe — yMeHuUe yIpaBiIsTh CBOCH MO3HABATEIHHOU
NEeATEIbHOCTBIO.

¢ (hopMHpPOBAHNE OCHOB IKOJIOTHUECKOU KYJIbTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO
MBIIIJICHUS, PA3BUTHE ONBITA SKOJIOTUYECKHA OPUEHTUPOBAHHOM pedIeKCUBHO-OLIEHOYHOM U MPAKTUYECKON JIeSITEIbHOCTH

B JKXU3HCHHBIX CUTYAllHAX,

e MeTtanpegmeTHble:

® YMEHUE CaMOCTOSITEJILHO OIPENENATh 1IeJIM CBOETO 00YUYEHHs], CTaBUTh U (POPMYJIMPOBATH Il c€Osl HOBBIE 3a/1a4il B yU€0Oe 1
IT03HABATEIIbHOU EATEIIBHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH MMO3HABATEIBHON IEATENBHOCTH;

® YMEHHUE CaMOCTOATENbHO IJIAHUPOBATh IMYTHU JOCTHXKEHUS LEJeil, B TOM YHCJE allbTepHATUBHbIEC, OCO3HAHHO BBIOMpPATH
HauOoJee 3¢ (PpeKTUBHBIE CIOCOOBI pElIeHUs] YYeOHBIX U TTO3HABATEIbHBIX 33/1a4;

® YMEHHE COOTHOCHUTH CBOM JEHUCTBHUS C IUIAHUPYEMBIMHU pe3yJbTaTaMH, OCYLIECTBIISITH KOHTPOJb CBOEH NESITEIBHOCTH B
npoliecce AJOCTUKEHUS PE3yJibTara, ONPEAessiTh CIOCOObI NEHCTBUIM B paMKax MPEJIOKEHHBIX YCIOBHU M TpeOOBaHUH,
KOPPEKTHUPOBATH CBOU JEHCTBUSL B COOTBETCTBUU C U3MEHSIIOLICHCS CUTYalluE;

® YMEHHUE OLICHUBATh MPABWIBLHOCTD BBIIIOJIHEHHS Y4EOHOMU 3a/1auu, COOCTBEHHbBIE BOBMOKHOCTH €€ PEICHHUS;

® BJIa/ICHUE OCHOBAMH CaMOKOHTPOJISl, CAMOOLIEHKH, MPUHATHUS PEUICHUIN U OCYIIECTBICHUS OCO3HAHHOTO BbIOOpA B yueOHOM
Y TTIO3HABATEJIbHOM JEATEIbHOCTH;

® YMEHUE OMNpEAeNATh MOHATHSA, CO3AaBaThb OOOOIIECHHS, YCTaHABIMBATh AHAJIOTUH, KIACCHUPHUIMPOBATh, CaMOCTOSATEIBHO

BBI6I/IpaTI:> OCHOBAaHMA MW KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaLII/II/I, YCTaHAaBJIMBATb IPHUYUHHO-CICACTBCHHBIC CBsA3H, CTPOUTH



JIOTUYECKOE PACCYKJIEHUE, YMO3aKIIIOUeHUE (MHAYKTUBHOE, I€yKTUBHOE U 110 aHAJIOTMH) U JI€JaTh BHIBOBI;

® YMEHUE CO3[aBaTh, MPUMEHATh M NPEOOPA3OBBIBATH 3HAKM W CHMBOJIBI, MOJEIIM U CXEMbI I pElIeHUs y4eOHbIX M
ITI03HABATEJIbHBIX 33]1a4;

® YMEHUE OPraHU30BBIBATH yUEOHOE COTPYIHUYECTBO U COBMECTHYIO JAESITEIBHOCTh C YUUTEJIEM M CBEPCTHUKAMM; pabOTaTh
UHAMBHUIYAJIbHO M B TPYIINE: HaXOOUTh OOIIee pelIeHrEe U pa3peliaTh KOHQJIUKTHI HA OCHOBE COTJIACOBAHUS MO3UIMHI U
y4€Ta UHTEpPECOB; (HOPMYIUPOBATh, APIYMEHTUPOBATh U OTCTaUBAaTh CBOE MHEHHE;

® YMEHHME OCO3HAHHO MCIIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUU C 331a4€¥ KOMMYHUKAIIAX JJIS1 BBIPAKEHUS CBOUX
YyBCTB, MBICIIEH U IOTPEOHOCTEN; INTAHUPOBAHUS U PETYIIALIMHI CBOCH NEATEIbHOCTH; BIaJICHUE YCTHON U MUCbMEHHOU

PCYbIO, MOHOJIOTHYECKOM KOHTEKCTHOM PCUbIO;

e (opMHUpOBaHME U PA3BUTHE KOMIIETEHTHOCTH B OOJACTH WCIOJIb30BAaHUS HWH()OPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH;

e (hopMHUPOBAHKE U PA3BUTHE DKOJIOTMUECKOTO MBIIIUICHUS, YMEHUE MPUMEHSThH €0 B TT03HABATEIbHON, KOMMYHHUKATUBHOM,
COIMAJIBHON TIPAKTUKE U MPOGECCUOHATBHON OPUECHTAIINH.

IIpeamerHsbie:

1.B no3naBaTeibHOM chepe:

® J1aBaTh OIPEICICHUS U3YUYEHHBIX MOHATUN: «XUMUYECKUU 3JIEMEHT), «aTOM», «AOH», «MOJICKYJIa», «IPOCTHIE U CIOXKHBIE
BEIIIECTBA», «BEIIECTBO», «XUMUUYECKass (OpMysa», «OTHOCUTEIbHAS aTOMHAash Macca», «OTHOCHTENIbHAsI MOJICKYJsipHas

Macca», «BAJICHTHOCTb», «CTCIICHb OKHUCIICHHUS», «KPHUCTAUIMYCCKASA PCIICTKA», KOKCHAbLD», «KHCIOTBD), «OCHOBAHUI,



«Cconm», «aM(POTEPHOCTHY, «UHIUKATOP», «IEPUOJUYECKUN 3aKOH», «IEPUOIUYECKAs Ta0JINIA», «U30TOMbBIY,
«XUMHUYECKAS CBS3BY, «INEKTPOOTPUILIATEIHLHOCTEY, «XUMUUYECKAsi PEaKlUsi», «XUMUUECKOE YPAaBHEHUE», «TC€HETUYECKAas
CBSI3b», KOKUCIIEHUE», «BOCCTAHOBIICHUE), «JIEKTPOJINTHYECKAS TUCCOLUALMA», «CKOPOCTh XUMHUECKON pEaKIIN,;
® OnKcaTh JEMOHCTPALMOHHBIE U CAMOCTOSITEIILHO MTPOBECHHBIE XUMUYECKUE DKCIIEPUMEHTHI;
® OMKCHIBATh U PA3IMYATh U3YUYEHHBIC KJIACCHl HEOPTAHMYECKUX COCIMHEHHM, IPOCThIC U CJIOKHBIC BEIIECTBA, XUMHUECKUE
peaKkIuu;
® KJIacCUPUIIUPOBATH U3YUCHHBIE OOBEKTHI U SIBJICHUS,
e Jle7IaTh BBIBOJBI M YMO3AKIIOUECHHsS] W3 HAONIOJIEHUN, W3YYCHHBIX XHMHUYECKHX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh
CBOMCTBA HEM3YUYCHHBIX BEILIECTB M0 AHAJIOTUU CO CBOMCTBAMHU M3YUYCHHBIX;
® CTPYKTYpUPOBATh U3YYEHHBIN MaTepual U XUMUYECKYIO MH(DOPMALINIO, TOJTYYEHHYIO U3 JPYTUX UCTOYHUKOB;
® MOJICJINPOBATH CTPOEHUE ATOMOB 3JIEMEHTOB 1-3 MepruoaoB, CTPOCHHUE MPOCTHIX MOJIEKYJT;
2.B IEHHOCTHO — OPUEHTAIIMOHHOM cepe:
® aHAJIM3UPOBATH M OICHUBATh TOCJEICTBUS JJIS OKpYXKarollel cpeabl OBITOBOM M MPOU3BOACTBEHHOW ACSATEILHOCTH
YeJI0BEKA, CBA3AHHOU C TIepepadOTKOI BEIIECTB;
3. B Tpynosoii cdepe:
® IPOBOJIUTh XUMHUYECKUM SKCIIEPUMEHT;
4. B cepe 0e30mMaCHOCTH KM3HEAEATEIbHOCTH:
e OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABICHUAX, 0KOTAX M JAPYTUX TpaBMaXxX, CBSI3aHHBIX C BEIIECTBAMHU U JIAOOPATOPHBIM

o0opynoBaHUEM



TemaTnuyeckoe MJIAHMPOBAHHE Y4eOHOr0 MaTepuasa

Ne HasBanue riaBel KomuuectBo | Ilpaktuueckue | KoHTposibHBIC
TJIaBbI 4acoB paboThI paboThI
BBenenune. O0mas 10 Nel
XapaKTepUCTHKA
XAMHAYECKHUX DJIEMEHTOB U
XUMHUYECKUX PEAKIUH.
[lepuoauueckuii 3aK0H U
[Tepuoauyeckas cucrema
XAMHAYECKHUX DJIEMEHTOB
JI.1.Menpaeneena
1. MeTanibl 18 Nel-3 No2
3. Hemeramnl 28 Ne4-6 No3
5. O00011eHNEe 3HAaHUH 110 10 Ne4
XUMHH 32 KypC OCHOBHOM
IIKOJIBI.
6. | Peseps 2
Hroro 68 6 4




OcHoBHoOE coJep:kaHHe Kypca

Tema 1 : BBegenue. O01masi XapaKTepUCTHKA XUMHYECKHX 3JIEMEHTOB U XUMHYeCcKHuX peakuuii. Ilepuoanueckuii 3aKoH u
Iepuoanuyeckas cucrema

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

XapaKTepUCTHUKA BJIEMEHTA MO €ro IOoJoXeHHIo B llepumomuueckoit cucreme xumuueckux siiemeHToB JI. M. Menpaeneena.
CBolicTBa OKCHIOB, KHCJIOT, OCHOBAaHHM M COJIEM B CBETE TEOPUU DIJIEKTPOJUTHUYECKOW JHUCCOIMALIMM W OKHUCIICHUSA-
BoccTaHOBICHUA. IloHATHE O TmepexoAHBIX »JJeMeHTaX. AMQOTEPHOCTh. ['@HETHMYECKUM psAJl TEPEXOJAHOTO dJIEMEHTA.
[lepuonnueckuii 3akoH u Ilepuoamueckas cucrema xumudeckux sneMeHTOB JI. M. MenpeneeBa. Xumudeckas OpraHu3alus
KVUBOW M HEKHUBOM NMPUPOABI. XUMUYECKUN COCTaB fpa, MAHTUU U 3€MHOM KOpbl. XMMHUYECKHAE DJIEMEHTHI B KIIETKAX KUBBIX
OpraHu3MoB. Makpo- u MuKpodnemMeHThl. OO0O0O0IIeHne CBEICHHM 0 XMMHYECKMX peakuusax. Kiaccupukanus XUMHUECKUX
peakiuil 1Mo pa3IuYHbBIM MPU3HAKAM: «YHUCJIO U COCTaB PEArHPYyIOUIMX U OOPa3YIOIIUXCS BEIIECTB», «TEIMIOBOM 3(derTy,
«HANpaBJIEHUE», «U3MEHEHUE CTEeNeHEeH OKHUCJICHUSI DJEMEHTOB, OO0Opa3yIoIIUX pearupyroiye BeIecTBa», «dazay,
«MCTOJIb30BAHUE KaTtanuzaTtopa». [IoHATHE 0 CKOPOCTH XMMHUYECKOU peakiuu. PaKkTophl, BIMUSIOMINE HA CKOPOCTh XUMUUYECKUX
peakiuii. Katanuzaropsl u katanu3. UTHruOUTOpbl. AHTHOKCUIAHTHI.

JleMoHCcTpanuu.

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

CKOpPOCTH XMMHYECKOM pEAKIMU OT KOHIIEHTPAIMU PEarupyrolIuX BEMIECTB. 3aBUCUMOCTh CKOPOCTH XUMHYECKOW PEakiuu OT



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

1. ITonydyenue ruApOKCHIA LIMHKA U HMCCIEIOBAaHUE €ro CBOMCTB. 2.MopenupoBaHue noctpoeHus llepuoanyeckoil cucteMbl
xumMuueckux sneMentoB [[. . Mengeneesa. 3. 3amelenue »ene3oM Meau B pactBope cyibdara meau (I1). 4. 3aBucumoctsb
CKOPOCTH XMMHUYECKOU PEaKLUU OT IIPUPOIbI PEATUPYIOLIMX BEIIECTB HA IPUMEPE B3aUMOIECUCTBUSA KUCIIOT C METAJIAMMU.

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

6. 3aBUCUMOCTb CKOPOCTH XMMHYECKOM peakIUu OT IUIOUIaJW CONPUKOCHOBEHHMs PEarupyrolux BelecTs. 7. MoaenupoBaHue
KHUIIIETO CIOs». 8. 3aBUCUMOCTh CKOPOCTM XMMHYECKOW PEAKIHMM OT TEMIIEPATypbl PEearupyrolvux BEIIECTB HAa MPUMEPE
B3aumoseicTeus okcuaa meau (II) ¢ pactBopom cepHO#l KHCIOTHI paznuyHOi TemmepaTypsl. 9. Pasznokenue mnepokcuaa
BOJIOpO/Jia C MoMoIIbl0 okcuaa Maprania (IV) u karanassl. 10. OOHapy»)eHHe KaTana3bl B HEKOTOPBIX MUIIEBBIX MpOoayKTax. 11.
NurubupoBanue B3aMMOACHUCTBUSI KUCIOT C METallaMU YPOTPOITUHOM.

IIpeameTHblIe pe3yabTaThl 00y4eHHUs

VYyammiics 10J1KeH ymems:

HCMOJI30BaTh IIPU XapPaKTEPUCTHUKE IPEBPALICHUNA BELIECTB MOHATHS: «XHUMHUYECKas PEaKUUs», «PEaKUUH COCIUHEHHUS»,
«PEAKIMHU PA3IOKEHUSN», «pPeakUud OOMEHa», «PEAKUUU 3aMEIICHUS», «PEAKIUU HEUTpaTu3alum», <«3IK30TEPMUUYECKUE

peaKuum», CKOHAOTCPMHUYCCKHUC pCaKmum», <<O6paTI/IMI:>IC PCaKuun, <<H606paTI/IMBIC pCeaKuum», «OKHCIHUTCIIBHO-



BOCCTAHOBHUTEJIBHBIC PEAKLUUN», «TOMOTCHHBIE PpEaKIUW», «TE€TEPOTrCHHBIE pPEaKIUW», «KATAIUTHYECKHE PEaKIun»,
«HEKATATUTUYECKHUE PEAKIIUN», «TETJIOBOM 3PPEKT XUMUUECKOIN peaklun», «CKOPOCTh XUMUYECKOU PEAKIUI, «KAaTalIu3aTopy;
XapaKTepU30BaTh XUMUYECKUE 3JIEMEHThl 1—3-r0 MepuojoB NO HUX NOJOKeHUIo B Ilepumonnyeckoil cucreMe XUMHUYECKHX
anemeHToB [[. 1. MenaeneeBa: XUMUYECKAN 3HAK, OPSAKOBBIA HOMEDP, IEPUO, IPYINa, NOATPYNIA, OTHOCUTENbHAS aTOMHAS
Macca, CTpOEHHE aToma (3apsia sApa, YUCIO NPOTOHOB M HEUTPOHOB B fAJpe, OOLIEE YHMCIO BJIEKTPOHOB, pacCIpeiesieHue
AJIEKTPOHOB IO 3JIEKTPOHHBIM CJOSIM, MPOCTOE BELECTBO, (JOpMyJia, HA3BaHUE U TUII BBICIIETO OKCUAA U TMAPOKCHU/A, JIETYYEro
BOJIOPOJITHOTO COETMHEHMUS (/1711 HEMETAJIOB));

XapaKkTepu30BaTh OOIIME XWMHUYECKHME CBONCTBAa aM(OTEPHBIX OKCHUIOB M THUIPOKCHUIOB; HPHUBOJUTH IPHUMEPHl pEaKLui,
MOJITBEPKIAOIIUX XUMHUECKHUE CBOMCTBA aM(POTEPHBIX OKCUIOB U THJIPOKCH]IOB;

JABATh XAPAKTEPUCTUKY XMUMHUYECKMX PEAKUUU 0 YUCIYy M COCTAaBY HMCXOAHBIX BEUIECTB M NPOIYKTOB PEAKLIHH; TEIJIOBOMY
3¢ ¢deKTy; HampaBiICHUIO MPOTEKAHUS pEAKLUWU; W3MEHEHUIO CTENEHEW OKHUCIIECHHUS JJIEMEHTOB; arperaTHOMY COCTOSIHHIO
HCXOJHBIX BEIIECTB; YYACTUIO KaTaau3aTopa;

OOBSACHSATH U MPUBOAUTH MPUMEPHI BIUSIHHUS HEKOTOPBIX (PaKTOPOB (MPUPOJIa pearupyrommx BEIeCTB, KOHIEHTPAIUs BELIECTB,
JaBJIeHUEe, TeMIlepaTypa, KaTajau3aTop, MOBEPXHOCTh CONPUKOCHOBEHUS pPEarupyroliMX BEIIECTB) HAa CKOPOCTh XMUMHUYECKHUX
pEaKLNiA;

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

SA3bIKa XUMUH,



IPOBOJIUTH OIIBITHI, MOATBEPKAAIOIINE XUMUYECKUE CBOMCTBA aM(POTEPHBIX OKCUAOB M T'MAPOKCHIOB; 3aBUCHUMOCTh CKOPOCTH
XUMHUYECKON peakiuu OT pPa3IUyHbIX (PakTOpoB (MpUpOJa pearupyromux BeELIeCTB, KOHIICHTpAIUs BEIIECTB, IaBJICHUE,

TeMIlepaTypa, Karajau3aTop, IOBEPXHOCTh COIPUKOCHOBEHUS PEarupyrominX BEIIeCTB).

MeTanpeaMeTHble pe3yJibTaThl 00y4YeHUs!

Y4aamuiicst 10J17KeH ymMemb:

ONpEeNeNsITh LEeAb y4eOHOW AESITENIbHOCTU C IMOMOINBID YYHUTENS U CAMOCTOSITEIBHO, MCKATh CPEACTBA €€ OCYLIECTBIICHUS,
paboTas Mo IUIaHy, CBEPATh CBOU JIEHCTBUS C LIEJBI0O U MPU HEOOXOJMMOCTHU MCIPABIATH OLIMOKU C TOMOIIBIO YUUTENS U
CaMOCTOSITEIIBHO;

COCTABJIATh AHHOTAIUIO TEKCTA;

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

ONpenensaTh BUAbI KiIacCU(PUKALNUU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYULIECTBJIATH NPSIMOE IEAYKTUBHOE JOKA3aTEIbCTBO.

Tema 2. Merasuibl (18 4)

[Tonoxxenne wmetamnmoB B llepuoamueckor cucreMe xumuyeckux dsneMeHTtoB [l WM. MengeneeBa. Merammueckas
KpUCTaJUIMUECKasl peleTka U MeTajuiMueckas Xumuueckas cBs3b. OOmme ¢usnueckue cBoicTBa MerauioB. CruiaBbl, MX

CBOMCTBA M 3HA4YeHHE. XMMHUYECKHE CBOMCTBA METAJUIOB KaK BOCCTAaHOBHUTEJIECHM, a TakXke€ B CBETE HX IOJOXXKCHHUS B



AIEKTPOXUMHUYECKOM PsiTy HanpsikeHU MeTaiioB. Kopposust MeTaiioB ¥ ciocoObl 00pbObI ¢ Heil. MeTtasuibl B ipupoje. Ooiue
CIOCOOBI UX MOJIYHYECHHUS.

O0masi XapakTepuCcTUKA MIEJOYHBIX MeTa/LI0B. MeTaiel B npupoje. O6mue cnocodsl ux noiaydeHus. CTpoeHHe aTOMOB.
[I{esrouHBIE METAIIIBI — IMPOCTHIE BElleCTBA. BaxkHEHIMe COCIMHEHUS IIEJTOYHBIX METAIIOB — OKCHUJBI, TUIPOKCUIBI U COIHU
(xopuel, KapOOHATHI, CyJb(ATHI, HUTPATHI), KX CBOMCTBA U IPUMEHEHUE B HAPOJHOM X03siicTBe. KanuitHeie yao0peHus.
OO0mas xapakTepuCcTHUKA 3JIEMEHTOB IJIaBHOM noarpynnsl I1 rpynnsi.

Crpoenne artomoB. lllemoyHO3€MENBHBIE METAUIBI — IPOCTBIE BEHIECTBA. BaKHEWIIHME COENMHEHUS IIEIOYHO3EMEIIBHBIX
METaJUIOB — OKCH/IbI, TUJIPOKCHUIBI M COJIU (XJIOPHUIBI, KapOOHAThI, HUTPATHI, CYIb(hathl, (hocdaThl), UX CBOMCTBA U MPUMEHEHUE
B HapOJIHOM XO3SIICTBE.

AJIIOMUHMH.

Crpoenue aToMa, pu3NUECKUE U XUMUYECKUE CBOMCTBA MpocToro BeuiecTBa. COeMHEHMs! alIFOMUHUS — OKCHJI U TUIPOKCU, UX
amdotepHblii xapaktep. Baxxneimue conu amomunus. [IpumeHeHre alfoMUHNS U €T0 COSTMHEHUM.
Kene3o.

Ctpoenue atoMa, (pU3MYECKUE U XUMHUECKHE CBOMCTBA MPOCTOTO BEIIECTBA. | eHeTUUECKHE PSIbI Fe'” uFe®™.

Baxueiimme conu xene3a. 3HaAYCHHE KeJe3a U €ro COSAMHEHUM ISl TPUPOABLI U HAPOJHOTO XO3SICTBA.

JleMoHcTpa M.

OOpaspl METOUYHBIX U MIEIOYHO3EMENbHBIX MeTauioB. O0pasibl criaBoB. BzauMopaeiicTBue HaTpus, JIUTHUS U KAJIbLIUS C BOAOM.

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

xenesa (1) u (1I0).



JlabopaTopHbIe ONbITHI.

12. B3aumopeiicTBUEe pacTBOPOB KHUCIOT U cojied ¢ MmeTtauiamu. 13. O3HakomieHue ¢ pylnamu skeneza. 14. OkpaiminBaHue
IJIAMEHHU COJISIMHA IIEJIOYHBIX MeTayuioB. 15. B3aumopeiictBue kanbuus ¢ Bomou. l6.Ilomydenue ruapokcuaa Kaiabuus U
HCCIIEIOBAHNE €TO CBOMCTB.

17. TlomyyeHne ruapoKCcuIa alfOMUHASI U HUCCIIEIOBAHUE €ro CBOMCTB. 18. B3anmonencTBue xkemnes3a ¢ CONIHOM KUCIOTOU. 19.
[Tonyuyenue runpoxcuaos xenesa (II) u (I11) u uzyuenue ux cBOMCTB.

IIpeameTHbIe pe3yJbTATHI 00yUeHUSA

Y4aamuiicst 10J17KeH ymMemb:

WCIIONB30BaTh IPU XAPAKTEPUCTUKE METAIUIOB M UX COCIAUHEHUN TMOHATUS: «METAUIbl», «PSAJl AKTUBHOCTH METAJLIOBY,
«ILEJIOYHBIE METAJUIbDY, «IIEJIOYHO3EMEIbHbIE METAJUIbD», MCIOJIb30BATh HX MPU XaAPAKTEPUCTHKE METAJUIOB; JaBaTh
XapaKTePUCTUKY XUMHYECKUX JJIEMEHTOB-METAIIOB (IEJIOYHBIX METAJJIOB, MAarHus, KajbLMs, aJlOMUHUS, XKeJe3a) M0 HX
nosnoxxenuto B Ilepuoauyeckoii cucteMe xumudeckux saeMeHToB [[. . MenaeneeBa (XUMUUECKUNA 3HAK, TTOPSIAKOBBIA HOMED,
MepuoJI, TPyIa, NOArPyIIa, OTHOCUTENIbHAs aTOMHAs Macca, CTPOEHUE aToMa (3apsij sSapa, YUCIO MPOTOHOB M HEHTPOHOB B
a1pe, o011ee YUCIIO IEKTPOHOB, paclpeieIEHUE AIEKTPOHOB T10 JIEKTPOHHBIM CJI0SM), IPOCTOE BEILECTBO, PopMyJsia, Ha3BaHUE
Y THII BBICIIIETO OKCHJIA U TUAPOKCUIA);

Ha3bIBaTh COSUHEHUSI METAJUIOB U COCTABIIATH MX (POPMYJIIBI IO Ha3BAHUIO;

XapaKTepHU30BaTh CTPOEHHUE, o0LMe GU3NUECKIE U XUMUUECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIIOB;

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

CBOMCTBA JIEMEHTOB, OKHCIUTEIBHO-BOCCTAHOBUTEIHHBIC CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX UMHU COCIUHEHHH (KHCIOTHO-



OCHOBHBIE CBOWCTBA BBICHIMX OKCHJOB U THMJPOKCHJIOB, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT IIOJIOKEHUS B
Ilepnognueckoi cucrteme xumuueckux 3seMeHToB 1. M. Menaeneesa;

OINKCHIBaTh OOIIME XMMHUYECKHE CBOMCTBA METAUIOB C MOMOUIbIO E€CTECTBEHHOI'O (PYCCKOTO WJIM POAHOIO) sI3bIKa U SI3bIKA
XUMUHU;

COCTaBJISITh MOJIEKYJISIPHBIE YPaBHEHHUS PEAKUUN, XapaKTEPU3YIOIIUX XUMHUYECKHE CBOICTBA METAUIOB U WX COEAMHEHHH, a
TaK)Ke JIEKTPOHHBIC YPABHEHUS IPOLIECCOB OKUCIEHUA-BOCCTAHOBIICHMS;

YpaBHEHUSI AJIEKTPOJUTUUYECKON NHCCOUMALNN; MOJEKYJSIPHbIC, TMOJIHBIE M COKpAIEHHbIE HOHHBIE YPAaBHEHMSI PEaKIUil C
Y4aCTHEM JJIEKTPOJIUTOB;

YCTaHABJIMBATh INPUYUHHO-CIICICTBEHHBIE CBS3U MEXKIy CTPOCHHEM aTOMa, XMMHUYECKOW CBS3bIO, THUIIOM KPHUCTAJUIMYECKOU
PELIEeTKH METAJNIOB U UX COEUHEHUH, X OOIUMH PU3NYECKUMH U XUMUYECKUMH CBOMCTBAMU;

ONKCBIBATh XUMHYECKHE CBOMCTBA IIEJIOYHBIX U IIEJOYHO3EMENBbHBIX METAJIOB, @ TAK)KE AIFOMUHUS U KEJI€3a U UX COCAUHEHUI
C TIOMOLIBIO €CTECTBEHHOTO (PYCCKOT0 WJIM POJIHOTO) SI3bIKA U A3bIKA XUMHH;

BBINIOJIHSATh, HAO0JIONAaTh M OMHUCHIBATH XUMHUYECKUH SKCHEPUMEHT IO PACIO3HABAHHUIO BAKHEWIIMX KATHOHOB METAJUJIOB,
TMIPOKCHI-UOHOB;

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

OMKCHIBATH XUMUYECKHUI KCIIEPUMEHT C IMOMOIIbIO €ECTECTBEHHOTO (PYCCKOTO UJTM POJHOTO) A3bIKA U SI3bIKa XUMHH;

MPOBOJIUTh PACYEThl MO XUMHUYECKUM (opMyJlaM M YpPaBHEHHUSIM pEaKLMM, MPOTEKAIONIMX C YYaCTUEM METAJIOB U HX

COEIMHEHUM.



MeTanpeaMeTHble pe3yJbTaThl 00y4eHUs!

Ydaamuiicst 10J17KeH yMemb:

paboTaTh MO COCTABICHHOMY IUIaHy, UCIIONIb3Ysl HApSAIy C OCHOBHBIMH U JIOTIOJHHUTENbHBIE CPEICTBA (CIIPABOYHYIO JUTEPATYPY,
cnoxuble npudopsl, cpeactsa UKT); ¢ moMompio yunurtens orOupaTh Uil pelieHusl y4eOHBIX 3a/1ad HeOOXOAMMbIE CIOBapH,
SHUMKIIONEANH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKHU;

COMOCTAaBIATh U OTOMPATh WH(POPMALKIO, MOTYYEHHYIO U3 Pa3JIMYHBIX MCTOYHUKOB (CIOBApH, SHUMKIONEANH, CIPABOYHUKH,
AJIEKTPOHHBIE TUCKH, ceTh IHTEPHET);

IpeICTaBIATh UH(POPMALIMIO B BUIE€ TAOJIUIL, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM yHciie ¢ npuMeHeHuem cpeacts UKT;
O(pOpPMJIISITH CBOM MBICIM B YCTHOW M NMHCbMEHHOM PEYM C YYETOM CBOMX YYEOHBIX M >KM3HEHHBIX PEUYEBBIX CUTYallUid, B TOM
yuciie ¢ npumenenueM cpeacts UKT;

COCTABJISITh PELIEH3UIO HA TEKCT;

OCYUIECTBJISAThH AOKA3aTEIbCTBO OT MPOTUBHOTO.

[TpakTukym 1. CBoiicTBa METAIUIOB M UX COCAMHEHUN

I. OcymecTBineHue HEMOYKA XMMHUYECKMX mpeBpamieHui. 2. [lomydyeHue m CBOMCTBA COEAMHEHWHA MeTauioB. 3. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/1a4 Ha PACIIO3HABAHUE U MOJYyYEHNUE COETMHEHUIN METAIIJIOB.

IIpeaMeTHbIe pe3yabTaThbl 00y4eHUs

Ydaamuiics 10JIKeH yMemb:



oOpamatbcsi ¢ J1abopaTOPHBIM OOOpPYJAOBAaHWEM M HarpeBaTeIbHBIMH NPHUOOPAMHU B COOTBETCTBUU C IPaBHJIAMU TEXHUKHU
0e30MacHOCTH;

HaOII01aTh 32 CBOMCTBAMHU METAIIJIOB U UX COCIMHEHUHN U SBJICHUSMHU, IPOUCXOISIIIMMU C HUMH;

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

JienaTh BBIBOJIBI IO pe3yJIbTaTaM IMPOBEAECHHOTO SKCIIEPUMEHTA.

MeTtanpeaMeTHbIe pe3yJbTATHI 00yUeHUs

VYyammiics 10J1KeH ymems:

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

Tema 3. Hemeranabl (28 4)

OOmasi  xapakTepUCTHKa HEMETAIOB: moJjioxkeHue B Ilepuoguueckoit cucreme xumuueckux odiementoB /[l .
MeHnneneeBa,0cOOCHHOCTH CTPOCHHS aTOMOB, JJeKTpooTpuiiaredbHocTh (D0) Kakmepa «HEeMeTaTMYHOCTH», psag 0.
Kpucrammueckoe CTpoeHME HEMETAUIOB — MPOCTBIX BemecTB. Asuiorponus. @duszndeckue CBOMCTBA HEMETAIIIOB.
OTHOCUTENILHOCTh MOHSITUN «METAJ» U «HEMETaJL».

Boaopoa.llonoxenue Bomopona B Ilepuoandeckoit cucreme xumuueckux sneMeHToB JI. M. MenneneeBa. CTtpoeHue atroma U

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

1 HpI/I ABYXYAaCOBOM IUNIAHUPOBAHUU ITPOBOAUTCS TOJIBKO ITPAKTUYCCKAA pa60Ta 3



Bona.

Ctpoenue Moisiekyibl. Bogopomnas xumudeckas cBsizb. @U3nvecKue CBOWCTBA BOABI. AHOMAINHM CBOWCTB BOJBI. [ uapoduibHbIe
u ruapodoOHbIe BelecTBa. XUMHUYECKHE CBOMCTBa Bonabl. KpyroBopoT Boawsl B mpupojae. BomoouucTtka. Aspamusi BOJBI.
brrtoBbie punbTpel. MuHepaibHble BoBI. JlUcTUIIMpOBaHHAs BOJa, €€ IOTyYeHUE U IPUMEHEHHE.

O01mas xapakTepuCTHKA rajoreHoB.

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

Kpatkue cBeaenus o xyuope, Opome, prope u itoae. [lpumeHeHre rasoreHoB U uX COeAMHEHUI B HAPOJHOM XO3SIMCTBE.

Cepa.

CrpoeHue atoma, aJUIOTpOIUs, CBOMCTBa W IpUMEHeHue pomoOuueckor cepbl. Oxcunbl cepel (IV) u (VI), ux nomyuenwue,
CBONCTBA U npuMeHeHne. CepHas KUCJI0Ta U €€ COJIM, UX IPUMEHEHHUE B HAPOIHOM X034icTBE. [I[pOon3BOACTBO CEPHOM KUCIIOTHI.
A3or.

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

A30THasi KHCIIOTa, €€ CBOMCTBAa W MpUMEHEeHHe. HuTpatbl U HUTPUTHI, MPOOJIeMa MX COJEPKaHUS B CEITbCKOXO3SWCTBEHHOU
MPOIYKUUU. A30THBIE YIOOpEHUSI.

dDocdop.

CrpoeHue atoma, aIOTporus, CBoicTBa Oemoro u kpacHoro docdopa, ux npumeHeHue. OCHOBHBIC COCAMHEHUS: OKCH]
bochopa (V) u oprodochopnas kucnota, hocharsl. DochopHbie y100peHUSI.

Yraepona.



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

Kpemnuii.

CrpoeHue aToma, KpHUCTAUIMUECKUW KpPEMHHUM, ero cBoiictBa u mnpumeHeHue. Oxcun kpemuus (IV), ero mnpupogHbie
pasHOBUAHOCTH. CHiMKaThl. 3HAYEHHWE COEOUHEHHM KPEMHHUA B JKMBOM M HEXHMBOM mnpupoze. [loHsaTme o cHiIMKaTHON
MIPOMBIIIEHHOCTH.

JleMoHcTpanum.

OO0pa3sIiel TaIOTEHOB — IMPOCTHIX BElIECTB. B3anuMoeiicTBrEe rajJoreHoB ¢ HaTpueM, ¢ allfoMuHueM. BriTecHeHne xjaopom 6poma
WM WOoJa W3 PacTBOPOB MX cojield. B3ammojelcTBue ceppl ¢ MeETalllaMH, BOJOPOJOM M KUCIOpoAoMm. BzammopeictBue
KOHLIEHTPUPOBAHHOW a30THOM KHCIOTHI ¢ Mebto. llornomenue yrieM pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTaHoBieHue
Menu W3 ee okcupa yriaem. OOpasibl TPUPOAHBIX COSAMHEHHM XJiopa, cepbl, ¢ocdopa, yriaepona, kpemuwus. OOpasiibi
BAKHEUIIUX JIJIS1 HAPOJHOTO X03sHCTBa CyIb(})ATOB, HUTPATOB, KapOOHATOB, PochaToB. OOpa3Lkl cTEKIa, KEPAMUKHU, IIEMEHTA.
JlabopaTopHbIe ONbITHI.

20. Ilonyuenme wu pacno3HaBanue Bojaopoaa. 21. HccnemoBanue NOBEPXHOCTHOTO HaTsKeHUs Bonbl. 22.PactBopeHue
MepMaHraHata Kajus Wid MEIHOro Kymopoca B Boje. 23. I'mapartanust o6e3BoxeHHoro cyiabdara meau (I1). 24. Msrotosnenue
TUIICOBOTO OTIIEYaTKa.

25. O3HaKOMJICHHE ¢ KOJUICKIMEH OBITOBBIX (PrIbTpOB. 26. O3HAKOMIIEHHE C COCTABOM MUHEpPaJIbHOU BOJbI. 27. KauecTBeHHast
peakuus Ha rajoreHu-uoHsl. 28. [lomydeHue U pacno3HaBaHue KUciaopona. 29. 'opeHne cepbl Ha BO3AYyXE U B KHCIOPOJE.

30.CgoiicTBa pa3baBieHHOW cepHOM KucIOThL. 31. M3ydenme cmoiicTB ammuaka. 32. Pacno3naBanme cosieit amMmoHus. 33.



CgoiicTBa pa3daBiIeHHON a30THOM KUCTOTHL. 34. BzauMoeiicTBrEe KOHIIGHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ Mebl0. 35. ['openue
dbocdopa Ha Bo3ayxe U B kuciopose. 36. PacmoznaBanue ocdaros. 37. ['openue yrisa B kuciopone. 38. [lomydenne yroimpHON
KHUCIIOTHI U u3ydyeHue ee cBocTB. 39. Ilepexon kapOOHATOB B rUAPOKapOOHATHI.

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

IIpeameTHbIe pe3yJbTATHI 00yYEeHUSA

Yyammiics 10JKeH ymemas:

HCIOJI30BaTh IPU XAPAKTEPUCTUKE METAJLNIOB U HMX COCAUHEHUN IMOHATHA: «HEMETAJUIbDY, «TaJOT€HbD), «aJUIOTPOIHBIE
BUJIOU3MEHEHHUS», «KECTKOCTh BOJIbI», «BPEMEHHAsI KECTKOCTh BOJbDY, IIOCTOSIHHASI KECTKOCTh BOJbD»Y, «OOIIasi K€CTKOCTh
BOJIBDY;

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

Ha3bIBATh COSMHEHUS HEMETAIIJIOB U COCTABJISATh UX (DOPMYIIBI IO Ha3BAHUIO;

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



OOBSICHATh 3aBUCUMOCTh CBOWMCTB (WJIM TMpeJCKa3blBaTh CBOMCTBA) XHUMHYECKUX DJIEMEHTOB-HEMETAUIOB (paauyc,
HEMETAJUTMYECKHE CBOWMCTBA DJIEMEHTOB, OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIC CBOWCTBA JJIEMEHTOB) M 00pa3yeMbIX HMH
coeMHEHUN (KHCJIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHJOB M THIPOKCHUJIOB, JETYUYHUX BOJOPOJHBIX COCTUHCHHM,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT ToyiokeHus: B Ilepuoamyeckoit cucreme xummudeckux snemeHtoB [ U.
Menneneena;

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

COCTAaBJISITh MOJICKYJISIPHBIC YPABHEHUS PEAKIUM, XapaKTEPU3YIOIINX XUMHYECKUE CBOMCTBA HEMETAUIOB U MX COCAMHECHUH, a
TAKKE BJICKTPOHHBIE YPABHEHUS MPOLECCOB OKUCIICHUSI-BOCCTAHOBIICHUS;

YPaBHEHHUS 3JIEKTPOJUTUYECKON AUCCOLMALMH; MOJEKYJISIPHBIE, TOJHBIE W COKpAlICHHBIE WOHHBIC YPABHEHUS PEAKIHUN C
Y4acTHUEM BJIEKTPOJIUTOB;

YCTAHABJIUBATh MPUYUHHO-CJIEJICTBEHHBIC CBSI3M MEXKAY CTPOCHHEM aTOMa, XUMHUYECKOW CBS3bIO, THUIIOM KPUCTAIMYECKOU
pEelIeTKN HEMETAIIJIOB M X COCIMHEHUH, X 00ITUMHU (PU3NUECKUMU U XUMHUYECKUMH CBONCTBAMU;

OTIMCBHIBATh XMMHUYECKHE CBOMCTBA BOJIOPOJIA, TaJOTCHOB, KUCIOPOIa, cephl, a3ota, docdopa, rpadura, amMasa, KpEMHHS U UX
COEIMHEHUI C MOMOILBIO €CTECTBEHHOT'O (PYCCKOTO MJIM POJHOIO) S3bIKA U SI3bIKA XUMUH;

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

BBITIOJIHATH, HAOIIOaTh U OMHUCHIBATh XMMUYECKHUM AKCIEPUMEHT MO paclo3HABAaHWIO MOHOB BOJOPOJA U aMMOHUS, Cyabdar-,

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



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

OMKCHIBATH XUMUYECKHUM SKCTIEPUMEHT C MOMOIIIbIO €CTECTBEHHOTO (PYCCKOIO UM POJHOTO) S3bIKA U SI3bIKA XUMUU;

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

MeTanpeameTHble pe3yJibTaThl 00yUYeHUs!

VYyammiics 10J1KeH ymems:

OpraHU30BbIBAaTh YUeOHOE B3aMMOJICHCTBHE B IpyIIe (pacnpeessTh POJIH, I0rOBApUBATHCS IPYT C APYTOM U T. 11.);

MpEeABUACTH (POTHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHUIA;

MMOHMMATh MPUYMHBI CBOETO HEYCIIEXa U HAXOJAUTh CIIOCOOBI BBIX0/1a U3 ITOW CUTYaINH;

B JIMAJIOTE C yYWUTEJIEM YUYUTHCS BHIPAOATHIBATH KPUTEPHUH OLICHKH W OMPEICNISITh CTENEHb YCIENIHOCTH BBIMIOJHEHUS CBOEH
paboThl U pabOThI BCEX, UCXOMAS U3 UMEIOIINXCS KPUTEPUEB, COBEPIIICHCTBOBATh KPUTEPUU OLICHKU U TOJIb30BATHCS UMU B XOJE
OIICHKH M CaMOOIICHKY;

OTCTauBaTh CBOIO TOUKY 3pEHUS, apTyMEHTHUPYSI €€;

MOATBEP)KIATh APTyMEHTHI (PaKkTaMu;

KPUTUYHO OTHOCHUTHCSI K CBOEMY MHEHHUIO;

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

COCTaBJIATH pedepat mo onpeaesaeHHou Gpopme;

OCYHICCTBIIATHE KOCBCHHOC PAa3ACIIMTCIIbHOC JOKA3aTCIbCTBO.



[TpakTukym 2. CBOMCTBA COCTUHEHU HEMETAIIIOB
1. Pemrenune skcniepuMeHTanbHbIX 3a1a4 o TeMe «lloarpymnma ranoreHoBy. 2. Pelienne 3kcnepruMeHTANbHBIX 3a/1a4 10 TEME
«Ilogrpynna kucinopoga». 3. PemeHne skcnepuMeHTaIBHBIX 3amad 1o Teme «llogrpymma asora». 4. Pemenue

JKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMe «I[loarpynna yriepona». 5. ITomyuenue, coOupanue u paclio3HaBaHUE ra3oB.

IIpeaMeTHble pe3yabTaThl 00y4eHHs

Yyammiics 10JKeH ymems.

oOpatatecsi ¢ J1a00OpaTOpHBIM OOOPYAOBAHMEM U HAarpeBaTeIbHBIMU NPUOOpPAMU B COOTBETCTBUU C IpaBUJIAMU TEXHUKHU
0e30I1aCHOCTH;

Ha0II0AaTh 32 CBOMCTBAMU HEMETAIJIOB U UX COCIMHEHUN U SBIICHUSAMHU, IPOUCXOASAIIMMH C HUMH;

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

JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM MPOBEACHHOTO 3KCIIEPUMEHTA.

MertanpeaMeTHbie pe3yJbTaThl 00y4eHus:

Yyammiics 10JKeH ymems:

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




Tema 4. O0001IeHHe 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.

(10 v)
[lepuonnueckuii 3akoH U Ilepuomuueckas cucrema xuMudeckux 3yneMeHTOB J[. M. MengeneeBa. PU3UYECKUUA CMBICI
MOPSIIKOBOTO HOMEpa dJIEMEHTa, HOMEpPOB MEPUOJIa U TPYNMbl. 3aKOHOMEPHOCTH H3MEHEHHUSI CBOMICTB JJIEMEHTOB M HUX
COCIMHEHUI B IEPUOJAX U IPYIIAX B CBETE MPEACTABICHUNA O CTPOCHUHU aTOMOB 3JIEMEHTOB.
3HayeHHE TEPUOJIMUECKOr0 3aKOHA. BUIABI XMMUUECKUX CBSI3€M M THUIIBI KPUCTAUIMYECKUX PEIIeTOK. B3aMMOCBs3b CTPOCHUS U
CBOMCTB BemlecTB. Kilaccudukaius XUMHUUYECKUX pEaKIUid MO pa3IMYHbIM MpU3HAKaM (YKCIO M COCTaB pearupyronmx u
00pa3yroIUXCs BEIIECTB; HATMYNE
rpaHuilbl  pasnena $a3; TemioBod 3(PQGeKT; HU3MEHEHHE CTENEeHEW OKHCICHHUS aTOMOB; MWCIOJb30BaHUE KaTallu3aTopa,
HarnpayieHUe mnpoTekaHus). CKOpOCTh XMMHUYECKUX peakiuil u (akTtopsl, Biauswonme Ha Hee. OOpaTUMOCTh XUMHUUYECKUX
peaKIuii ¥ CriocoObl CMEIICHUS XUMUYECKOTO PAaBHOBECHS.
[IpocThie M CcloXkHBIE BemlecTBa. MeTamasl U HeMeTabl. ['eHeTudeckue psiibl METaJUIa, HEMETaljla U MEePEXOHOr0 MeTasa.
Okcuapl U TUAPOKCUILI (OCHOBAHMS, KHUCIOTBI, aM(OTEpHbIe THUAPOKCHUIBI), coiu. MxXx coctaB, kiaccudukanus U o0OIIHe

XUMHUYECKHUE CBONCTBA B CBETE TCOPHUHN BJIeKTpOJII/ITI/I‘-IeCI(Oﬁ JUCConraln.

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

XUMUU U KyJIbTYpPHBIE TPaaulluu (B YaCTHOCTH, Hay4YHBIE TPAJUIIMU) CBOECH CTpaHbI; OOIIEMUPOBBIC ITOCTHKEHHUS B 00JIacTH



XUMUU; OCHOBHBIEC NMPUHIMIIBI U TIPaBUJIa OTHOIICHUS K MPHUPOJIE; OCHOBBI 3J0POBOr0 00pa3a >KU3HHU U 3J0pOBbecOeperaronmx
TEXHOJIOTHUH;

IpaBUjia TOBEACHUSA B YPE3BBIYANMHBIX CHUTYalMsSX, CBSI3aHHBIX C BO3JCHCTBHEM pa3JIWYHBIX BEIIECTB; OCHOBHBIE IIpaBa M
00s3aHHOCTH TpakJaHWHA (B TOM YHCJE Y4YaIlerocs), CBSA3aHHBIC C JIMYHOCTHBIM, MPO(PECCHOHAIBHBIM U KHU3HEHHBIM
CaMOOIIPECIICHUEM;

COILIMAJIBHYIO 3HAUMMOCTb U COZIepKaHue podeccuil, CBI3aHHBIX C XUMUCH;

UCHBIMBIGAMb. TYBCTBO TOPJOCTH 3a POCCUHCKYI0 XMMUUYECKYI0 HAYKy M YBaKEHHE K HCTOPUM €€ Pa3BUTHUSI; YBAXKECHHUE U
MPUHATHE TOCTHXKEHUM XUMHHM B MHPE; JIFOOOBb K MPUPOJIC; YBAXKEHHE K OKPYKAIOUUM (y4allUMCS, YIYUTEISIM, POJIUTENSIM U
Ip.) — YMETh CIIylIaTh W CJBIIIATh MapTHEpa, MPU3HABATH MPaBO KaXKJIOro Ha COOCTBEHHOE MHEHHE, MPUHUMATh PEUICHUS C
Y4ETOM MO3UIUA BCEX YYACTHUKOB; YYBCTBO MPEKPACHOTO U ICTETUUECKUX UYBCTB HA OCHOBE 3HAKOMCTBA C MHPOM BEIIECTB U
WX MPEBPaIEHUH; CAaMOYBXXEHUE W SMOITMOHAIBHO-TIOJIOKUTEIHHOE OTHOIIIEHUE K ce0e;

npu3Haeamp: UEHHOCTH 3/10POBBS (CBOETO U APYTHUX JIIOJIEN); HEOOXOAMMOCTh CAMOBBIPAYKEHUS, CAMOPEAIN3alUH, COLIUATBHOTO
MIPU3HAHUS;

0Cco3Haeamp: TOTOBHOCTH (MJM HETOTOBHOCTh) K CAMOCTOSITEBHBIM TIIOCTYNKaM W JEHCTBUSIM, OTBETCTBEHHOCTh 3a HUX
pe3yabTaThl; TOTOBHOCTh (WJIM HETOTOBHOCTH) OTKPBITO BbIpaKaTh U OTCTAWBATH CBOIO MO3UIIMI0O U KPUTUYHO OTHOCUTHCSA K
CBOUM TOCTYIIKaM;

npoA6AAMb: HKOJOTHYECKOE CO3HaHUE; J0OpOKeNaTelbHOCTh, OBEPHUE U BHUMATEIBHOCTh K JIIOASIM, TOTOBHOCTH K
COTPYJHUYECTBY M APY>KOE, OKa3aHWUIO MOMOIIM TE€M, KTO B HEW HYXKJaeTcs; 00OOIEHHBIM, YCTOMYUBBIA M U30MpaTeIbHbIN

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



HACTOMYMBOCTh B JIOCTHUKEHHUU I1I€JIeH, TOTOBHOCTh K MPEOJOJICHUIO TPYIHOCTEH; yOEKIEHHOCTh B BO3MOKHOCTH TO3HAHUS
MIPUPOJIbI, HEOOXOIUMOCTH Pa3yMHOTO UCIIOIB30BAaHUS JOCTH)KCHUN HAYKU M TEXHOJIOTHI JIJIsl pa3BUTHSI OOIIECTBA;

yMemb: YCTAaHABJIMBAThH CBSA3b MEXIY LI€JIbI0 U3YUECHUS] XUMUU U TE€M, JUIsl YEro OHA OCYIIECTBIAETCS (MOTUBAMU); BHITIOJIHSATD
KOPPUTHPYIOIIYIO CaMOOIEHKY, 3aKITIOYAIOIIYIOCS B KOHTPOJIE 32 MPOIECCOM H3YyUYEHHUs] XUMHUH U BHECEHUH HEOOXOIUMBIX
KOPPEKTHUBOB, COOTBETCTBYIOIIMX dTamaM M CIOcO0aM M3YYEHHS Kypca XMMHH;, BBIOIHITH PETPOCIEKTHBHYIO CaMOOIICHKY,
3aKJIIOYAIOIIYIOCS B OLIEHKE MpOIlecca U pe3ysibTaTa U3yuyeHUsl Kypca XMMUU OCHOBHOMW IIKOJIbI, TIOJBEJCHUH UTOTOB Ha OCHOBE
COOTHECEHUS LIEJIEU U PE3YJIbTATOB;

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

MPUHUMAEMBIM B JKU3HU PEIICHHUSM; BECTH JMAJIOT HA OCHOBE PABHOMPABHBIX OTHOIICHWH W B3aMMHOTO YBa)KEHUS; BBIACISATH
HPABCTBEHHBIN aCIMEKT MOBEIEHUS U COOTHOCUTH MOCTYNKU (CBOM M JIPYIHX JIHOAEH) U COOBITHS C MPUHATBIMU STUYECKUMHU
HOpMaMu; B TIpefiesiaX CBOMX BO3MOXHOCTEH MPOTHBOICHCTBOBATH NEHCTBUSAM W BIHMSHHSIM, MPEACTABISIONIUM yIPpO3y JKU3HH,
3I0POBBIO U O€30MACHOCTU JTUYHOCTHU U OOIIIECTRA.

Tema 5: Peseps (2 yaca)

Ilinanupyembie pe3yabTaThbl 00y4eHUS:

BbINyCKHUK HAYYHTCSH:

* OMMCHIBATh CBOMCTBA TBép)IBIX, KHUAKHUX, F8,3006p213HBIX BCHICCTB, BBIACIIAA HX CYILICCTBCHHLIC ITPHU3HAKH,



* XapaKTEPU30BaTh BEIIECTBA IO COCTaBY, CTPOCHHUIO U CBOMCTBAaM, YCTaHABIMBATh MPUYUHHO-CJIECACTBEHHBIC CBSI3H MEXKIY
JAHHBIMU XapaKTepUCTUKAMU BEIIECTBA;

* PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUNA «aTOM», «MOJIEKYJIa», «XUMUYECKHI JIEMEHT», KIIPOCTOE BELIECTBOY,
«CJIOKHOE BEIIIECTBOY, «BAJIEHTHOCThY, UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMHUM;

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

* BRIUUCIISITh OTHOCUTENIbHYIO MOJIEKYJSPHYIO W MOJISIPHYIO MacChl BEIIECTB, a TaKXK€ MAaCCOBYIO JIOII0 XUMHUYECKOTO
AJIEMEHTA B COCIMHEHUSX JJISl OLIEHKU UX MPAKTHYECKON 3HAYMMOCTH;

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

* KJ1accu(PUIMPOBATh OKCHUJIbI U OCHOBAHMUSI IO CBOMCTBAM, KUCJIOTHI U COJIU IO COCTAaBY;

* N10JI30BATHCS TAOOPATOPHBIM 000PYOBAaHUEM U XUMHUYECKOM MOCYI0M;

* POBOJIUTH HECJIOKHBIE XUMHUYECKUE OMBITHI W HAOMIOJCHUS 3a HM3MEHEHUSMH CBOMCTB BEIIECTB B IIpollecCe UX
MpeBpallleHnuit; COOI0IaTh MpaBUiIa TEXHUKHU 0€30MTaCHOCTH TIPU MPOBEACHUN HAOIOICHHUI U OTBITOB;

* pa3nuyaTh HKCIEPUMEHTATIHLHO KUCIOTHI U MIENI0YH, MOJIb3YACh HHAMKATOPAMU;, OCO3HABATh HEOOXOJIUMOCTh COOJIIOICHUS
Mep 0€30MMacHOCTH MpU OOpaIIeHUHN ¢ KUCIOTaMH U IIeJI0YaMHU.

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

* OMKUCHIBATh U XaPAKTEPHU30BaATh TAOIMYHYIO (POPMY MEPUOIUUESCKON CUCTEMbl XUMUUYECKUX DJIEMEHTOB;

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

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



* pa3ianyaTh BUAbl XUMUUYECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJEHTHYIO HENOJSPHYIO U METAIIIMYECKYIO;

* U300paXkaTh IEKTPOHHO-UOHHBIE (POPMYJIBI BEIIECTB, 00Pa30BAHHBIX XUMUYECKIUMHU CBSI3MU Pa3HOTO BU/IA;

* BBISIBJISITh 3aBUCUMOCTh CBOMCTB BELIECTB OT CTPOEHMSI UX KPUCTAJUIMUECKUX PELIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX,
METaJUIMYECKUX;

* XapaKTEepU30BaTh XUMUYECKUE FIEMEHTBI U UX COCIMHEHHUS Ha OCHOBE MOJIOKEHHS JIEMEHTOB B IEPUOIUYECKON CUCTEME U
O0COOEHHOCTEN CTPOEHUS X aTOMOB;

* XapaKTE€pU30BaTb HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYEHUE MEPUOJIMYECKOrO 3aKOHA U IEPUOJAMYECKON CHCTEMBI
XUMHUecKux 3iemeHToB [l. 1. MenzeneeBa; * OOBSICHIATh CyTh XMUMHUYECKUX MPOLECCOB U UX MPUHIHUINHAIBHOE OTIUYHUE OT
bu3NYecKux;

* Ha3bIBaTh MPU3HAKU U YCIIOBUS MPOTEKAHUSI XUMUYECKUX PEaKLU;

* YCTaHABJIMBATh NPUHAUIEKHOCTh XMMHUYECKON peakiuu K ONpeleiaéHHOMY THUIY O OJHOMY M3 KiacCU(UKAIMOHHBIX
MPU3HAKOB: 1) MO YMCIy U COCTaBY UCXOAHBIX BEIIECTB U MPOAYKTOB PEAKUMHU (PEAKLIMU COETUHEHHUS, PA3JI0KEHU, 3aMELEHUS
1 00MeHa); 2) 1O BBIAEICHUIO WA MOTJIOMIEHHUIO TEIIOTHI (PEaKIMU SK30TEPMUUECKUE U IHAOTEPMUYECKHUE); 3) M0 U3MEHEHHUIO
CTENEHEW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB (PEaKlLMH OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE); 4) 10 00paTUMOCTH Ipoliecca
(peakuuu oOpaTUMbIE U HEOOPATUMBIE);

* COCTaBJISATh YPABHEHUS 3JIEKTPOJUTUYECKON JUCCOLMALIMM KUCIIOT, IIEJIOYEH, COJIEH; MOJHBIE U COKPAILIEHHBIE MOHHBIC
YpaBHEHUS peakluuii 0OMeHa; ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMIA;

* IPOTHO3UPOBATH MPOAYKTHl XUMUYECKUX peakUuid Mo GopMysiam/Ha3BaHUSM HUCXOJHBIX BEUIECTB; OMPENENATh UCXOAHbIE

BeIecTBa 1Mo GopMynam/Ha3BaHUSM MIPOTYKTOB PEAKIINU;



* COCTABJIATh YPAaBHEHUs pEaKLUi, COOTBETCTBYIOLIUX IOCIEI0BATENBHOCTH («UEMOYKE») MPEBPAIIEHUN HEOPTaHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB;

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

* IPUTOTOBJIATH PACTBOPHI C ONPENEIEHHON MACCOBOM 0JIEN PACTBOPEHHOIO BEIIECTBA,;

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

* IPOBOJIUTH KAYECTBEHHBIE PEAKIIMH, IOATBEPKIAIOIINE HAJMYKME B BOJHBIX PACTBOPAX BEIIECTB OTACIBHBIX HOHOB

* OIPENEIATh NPUHAICKHOCTh HEOPTAHUUECKUX BEIIECTB K OJJHOMY U3 M3YUYEHHBIX KJIACCOB/TPYIIIT: METAJUIbI 1 HEMETALIbI,
OKCH/JIbl, OCHOBaHMS, KUCIIOTHI, COJIN;

* COCTABJIATH (DOPMYJIbI BEIIECTB 10 UX HA3BAHUSM;

* OIPENEIATh BAJIGHTHOCTh U CTENIEHb OKUCIICHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIbI HEOPTraHMYECKHX COEIMHEHUN MO BAJIEHTHOCTSM M CTENEHSM OKHCIEHHUS SJIEMEHTOB, a TaKXke
3aps/ilaM MOHOB, YKa3aHHBIM B Ta0JIMIIe PACTBOPUMOCTH KUCIIOT, OCHOBAHUMI U COJIEH;

* 00BICHATH 3aKOHOMEPHOCTH U3MEHEHUS (DU3UUECKUX U XMMUYECKUX CBOMCTB MPOCTHIX BEUIECTB (METANIOB U HEMETAJIJIOB)
U UX BBICIIMX OKCHJIOB, 00pa30BaHHBIX 3JIEMEHTAMHU BTOPOT'O U TPETHEro NEPUO/IOB;

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

* Ha3bIBaTh OOIIME XUMHUYECKHE CBOWCTBA, XapaKTEpHbIC IJS Ka)XJOro U3 KIACCOB HEOPraHMYECKHX BEUIECTB: KHUCIOT,
OCHOBaHUM, COJICH;

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

OCHOBAHUM U COJICH;



* OIIPEAENATH BEIIECTBO-OKUCIUTEID U BEILIECTBO-BOCCTAHOBUTEIb B OKUCINUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUAX;
* COCTaBJISITh OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIN OanaHC (1151 N3yUYEHHBIX PEaKIIUil) 110 IPEII0KEHHBIM CXeMaM PEeaKIui;
* IPOBOJUTH JIAOOPATOPHBIE OIBITHI, MOATBEPKIAIOUINE XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHX

BCIICCTB;

Boinycknuk nonyuum 603M0MCHOCHb HAYUUMbCA:

* FPaMOTHO O0OpaIIaThCs C BEUIECTBAMU B TOBCETHEBHOM KU3HU;

* OCO3HaBaThb HEOOXOJUMOCTb COOJIIOJIEHUS MPABUI HKOJIOTMYECKH O€30IacHOr0 MOBEAEHUS B OKPY)KAIOIIEH MPUPOJHON
cpene;

* IOHUMATh CMBICT U HEOOXOAMMOCTb COONIOACHUS MPEANHCAHUM, MpejaraeéMblX B HMHCTPYKLHUAX IO HCIOJIb30BAHUIO
JIEKapCTB, CPEICTB OBITOBOM XUMUHU U JP.;

* HCTIOJIb30BATh MPUOOPETEHHBIE KITIOYEBbIE KOMIIETEHTHOCTH MPHU BBIOJIHEHUH HCCIIEOBATENbCKUX POEKTOB 10 U3YYEHUIO
CBOMCTB, CHOCOOOB MOJYYEHHUS U PACIIO3HABAHMS BEIIECTB;

* pa3BUBaTh KOMMYHHUKATHUBHYIO KOMIIETEHTHOCTh, UCIOJIb3YSl CPEACTBA YCTHOW M MUCbMEHHON KOMMYHHMKAIIMH MpH padoTe
C TEeKCTaMU y4eOHHKa W JIONOJHUTEIBHON JIMTEpaTypoil, CIPaBOYHBIMU TaOIHIIAMH, MPOSBISATH TOTOBHOCTh K YBAaXKEHUIO MHON
TOYKH 3pEHUs IPU 00CYKIEHUHU PE3yIbTaTOB BHIIIOJHEHHON pabOTHI;

* 00BEKTUBHO OLIEHWBATHh MH(GOPMALIMIO O BEIIECTBAX M XMMHUYECKUX MPOLECCaX, KPUTUYECKH OTHOCUTHCS K TICEBIOHAYYHOM
uH(popManuu, HeT0OPOCOBECTHOM peKiIaMe, Kacarolleicsl HCIOJIb30BaHMs PA3IMYHbIX BEIIECTB.

®* OCO3HABAThb 3HAYCHUC TCOPCTHICCKHUX 3HAHUU JJIA HpaKTH‘{eCKOﬁ JACATCIBbHOCTH YCJIOBCKA,



* OIIMCHIBATh U3YUYEHHbIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JJOTUKY CUCTEMHOT'O aHAIN3a;

* IPUMEHITh 3HAHUS O 3aKOHOMEPHOCTSX MEPHUOJUYECKOM CHUCTEMBbl XHMHUYECKHUX OJJIEMEHTOB [UIsI OOBSICHEHHS W
IIPEABUCHUS CBONCTB KOHKPETHBIX BEILECTB;

* pa3BUBaTh WH(GOPMAIMOHHYIO KOMIETEHTHOCTh MOCPECTBOM yIIyOJIeHHUs 3HaHUM 00 UCTOPUH CTAHOBIICHUS XUMHUYECKOM
HayKH, €€ OCHOBHBIX ITOHATHN, IEPUOIAYECKOTO 3aKOHA KaK OJHOTO U3 BaXKHEUIINX 3aKOHOB IIPUPOJIBI, @ TAKXKE O COBPEMEHHBIX
JNOCTUKEHUAX HAYKU U TEXHUKH.

* COCTABJIATH MOJIEKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHHUSI 10 COKPAIIEHHBIM HOHHBIM YPABHEHUSM;

* IPUBOJUTH IIPUMEPBHl PEAKLUN, IOATBEPKIAAIOIMX CYLICCTBOBAHUE B3aMMOCBI3M MEXAY OCHOBHBIMHM KJIACCaMU
HEOPraHUYECKUX BEILECTB;

* IPOTHO3UPOBATH PE3YJIbTATHI BO3JAEHCTBUS PA3IMYHBIX (PaKTOPOB HA M3MEHEHHUE CKOPOCTH XUMUYECKON pPEeaKIUU;

* IPOTHO3UPOBATH PE3YJIbTAThl BO3ACUCTBUS Pa3IMUHbIX (PaKTOPOB HA CMEILIEHUE XUMUYECKOTO PABHOBECHS.

* IPOrHO3UPOBATh XUMHUYECKHAE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBA U CTPOECHUS,

* IPOTHO3UPOBATh CHOCOOHOCTHh BEILECTBA MPOSBISATH OKHUCIUTEIbHBIE WM BOCCTAHOBUTEIBHBIE CBOMCTBA C YYETOM
CTEIIEHEW OKHUCIIEHUS DJIEMEHTOB, BXOIAIIUX B €r0 COCTAaB;

* BBISIBJISITh CYLIECTBOBAHME TE€HETUYECKOW B3aMMOCBS3M MEXIY BEIIECTBAMHU B PSAY: NPOCTOE BEIIECTBO — OKCUI —
TUAPOKCUI — COJIb;

* OPraHU30BbIBaTh, MPOBOAUTH YYEHUYECKHE IIPOEKTHI [0 HCCIECIOBAHUIO CBOMCTB BEUIECTB, MMEIOIIMX BaKHOE

MMPaKTHUYCCKOC 3HAYCHUC.



Onucanmne y‘lEﬁHO-MCTOIlquCKOI‘O H MAaTCPUAJTBHO-TEXHUYIECCKOI'O oOecreueHus

Y4yedHO — MeTOAMYECKOE 00ecIIeueHHue

1 .IIpumepHast mporpaMmMa OCHOBHOTO 00111ero o0pa3oBaHus 0 XUMHUU (0a30BbIil YPOBEHb);

2.ABtopckas nporpamma O.C.['abpuensna, coorBercTByomas PenepanbHoMy ['ocynapcTBeHHOMY 00pa30BaTEeIbHOMY
CTaHAapTy OCHOBHOI'O 0OIEro 00pa3oBaHus U AONyIlIeHHass MUHUCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit denepanuun
(O.C.I'abpuensn [Iporpamma kypca xumun aiis 8-9 kiaccoB o0ieodpaszoBarenbubix yupexaenuit / O.C.I'abpuensn. — M.:
Hpoda, 2012r.).

3.Iabpuenan O. C., Ocmpoymos U. I'. HactonpHas kHura yaurtens. Xumus. 9 k 1.: Meronuyeckoe nocodue. — M.: Jlpoda,
2010r

4. Xumus. 9 k 11.: KonTposbHbie 1 poBepouHbie padoTsl kK yueOHuky O. C. ['abpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H.
bepeskun, A. A. Ymakosa u np. — M.: [Ipoda, 2009r.

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

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

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



MarepuajbHO-TEXHHYECKOe O0ecreYeHue:

Jlns oOydeHHsi ydallMxcsi OCHOBHOM IIIKOJIBI B COOTBETCTBHM C TpeOoBaHusiMU DenepaibHOTO TOCYAapCTBEHHOIO
0o0pa3oBaTeNbHOTO  CTaHJapTa HEOO0XOJUMa peau3alus JeSITeIbHOCTHOrO Moaxoja. JleaTenbHOCTHBIM mMmoaxod Tpelyer
MIOCTOSIHHOM OTOPHKI Tpoliecca O0Oy4eHUs XUMUHU Ha JEMOHCTPALIMOHHBIA YKCIIEPUMEHT, MPAKTUUECKUE 3aHATUS U J1Ta0OpaTOPHBIE
OTBITHI, BBHIMIOJIHSEMbIE YyyalmuMucs. KaOWHET XUMHUM  OCHAlI€H KOMIUIEKTOM JIEMOHCTPAIMOHHOTO U JIaDOpaTOPHOIO

000pyTIOBaHUS 10 XUMHH JIsl OCHOBHOM IIKOJIbI. B kabuHETe XMMUM OCYIIECTBIAIOTCSA KakK ypOdHas, TaK U BHEYpO4Has (pOpMbI yUeOHO-
BOCIHUTATEIbHON AeATeabHOCTH ¢ yyamumucsa. OcHaieHue B 00oJbIIei 4acTu cooTBeTcTBYeT [lepeunto o0opynoBanus kabuHeTa XUMUHM U BKJIIOYAET
pa3MYHBIE TUIBI CPEICTB 00ydeHus. bonbiyo 4acTh 000pyIOBaHUS COCTABIISIOT YYEOHO-TIPAKTHYECKOE B yuyeOHO-1abopaTopHOe 000pyI0BaHKE, B
TOM YHCJIE KOMIUIEKT HATypajbHBIX OOBEKTOB, MOJAEIU, HNPUOOPHl W MHCTPYMEHTHI ISl MPOBEACHUSI JEMOHCTpAlMil M IPAKTUUYECKUX 3aHATHUM,
JI€MOHCTpPAIIMOHHBIE TaOIUIIBI, BUICO, ME/INA OCHAIIICHHE.

B koMmImIeKT TeXHUYECKUX U MHPOPMALMOHHO-KOMMYHUKATUBHBIX CPEICTB OOy4YEeHHs BXOJAT: ammaparypa JUuls 3amucedl 1 BOCIPOU3BEACHUS
ayIuo- U BUJICOMH(OpPMAIMH, KOMIIBIOTEP, MyJIbTUMEIUA IPOEKTOP, JOCKA C MHTEPAKTHUBHOW MPHUCTABKOW, KOJJIEKIHS MEIUa-peCypcoB, BBIXOJ B

HNuTtepner.

Hcnonb30BaHuE 3JEKTPOHHBIX CPEICTB O0YUEHUS TO3BOJISIOT:

® AKTUBU3UPOBATH JIEATEIHLHOCTh OOYUAIOLIMXCS, TOTy4YaTh 00jIee BEICOKHUE KaueCTBEHHbIE Pe3yIbTaThl 00yUeHMS;
e oOecrieunBaTh CaMOCTOATEIBHOCTD B OBJIA/ICHUM COJIEPKAHUEM Kypca .

e (opmuposats UKT - KOMIIETEHTHOCTH, CIIOCOOCTBYIOIIYIO YCTIEUTHOCTU B y4EOHOMN AESITETbHOCTH;

e (opmuposats YV /I;



Hamypanshsle 00beKkmot

HatypanbHble 0OBEKTHI, UCHOJIb3yeMble B OOyUYEHHH XUMHH, BKJIIOYAIOT B CEOsl KOJUICKIIMM MUHEPAJIIOB U TOPHBIX MOPO/I,
METAJIJIOB U CIIJIABOB, MUHEPAJIBHBIX YI0OPEHHH, MIacTMacC, Kay4yyKOB, BOJIOKOH U T. 1.

O3HaKOMJICHHE Yy4alIuXcs ¢ O0pas3llaMH HCXOJHBIX BEIIECTB, MOJYMPOAYKTOB M TOTOBBIX H3JCIUN MO3BOJSET MOIYYHUThH

HarisiaHoC IIPCACTaBIICHHUC 00 »THX MaTCpualiax, X BHCIIHCM BHUAC, 4 TAKIKC O HCKOTOPBIX (1)H3H‘-ICCKHX CBOMCTBAX.

XumuuecKkue peakmuevl U Mamepuaivl
OO6pamieHue co MHOTMMHU BEILIECTBAaMU TPEOYET CTPOroro COOMIOCHUS TMPAaBUI TEXHUKU O€30MacHOCTH, OCOOEHHO MpH
BBITIOJITHCHUH OITBITOB CAaMUMH ydanmuMmucsa. Bce HeoOXoauMbie Mephl MPEAOCTOPOXKHOCTH YKa3aHbl B COOTBETCTBYIOIIHUX

JOKYMCHTAaX M MHCTPYKIHAX.

Xumuueckasa nadopamophnas nocyoa, annapamast u npuoopsvl
Xumudeckas mocyjia nmojapasiesisieTcsi Ha JABE TPYIIIbL: JJIsl BHITOJHEHHUS OIMBITOB YUAIIMMUCS U JIEMOHCTPAIIMOHHBIX OIBITOB.
[Tpubopsl, anmapatbl U YCTaHOBKH, UCMOJB3YyEMbI€ Ha ypOKaX XMMHUH, MOJPA3JEISIIOT HAa OCHOBE MPOTEKAIOIIMX B HUX

(1)H3I/I‘ICCKHX N XUMHWYCCKHUX .

Mooenu
OObeKkTaMu MOJICTUPOBAHUS B XHUMHH SIBJISIFOTCSI  QTOMBI, MOJICKYJIbl, KPUCTaJUIbl, 3aBOJICKHE ammaparbl, a TaKke

IMPOUCXOIAIIUC ITPOLCCCHI.



B npenomaBaHuM XMMHMHM HCIOJIB3YIOTCS MOJCIHM KPUCTAUIMYECKUX PEHIETOK anMasa, rpadura, cepsl, docdopa, okcuma
yraepona(ly), moBapeHHOW coyM, JbIa, MHoma, jKele3a, MEIW, MarHus, HaO0Opbl MOJEJeH aToMOB JIA COCTAaBJICHHS

MapoCTCPIKHCBBIX MO,Z[GJIefI MOJICKYJIL.
Yueonwvie nocoous na neuammnoii ocnose

B mpormecce oOydeHHsT XHMHH HCIOJIB3YIOTCSA CIECAYIOIMIME TaOIUIlbl MMOCTOSHHOIO 3KcroHupoBaHus: «llepuomnyeckas
cuctema xumudeckux osieMmeHtoB J[.M. MenaeneeBa», «Tabnuua pacTBOPUMOCTH KHUCIOT, OCHOBaHUWA U  COJECH»,
«DJIEKTPOXUMHUECKHUI PsiJl HAPsHKEHUM MEeTAIIOBY, «KpyroBopoT BEIIECTB B IPUPOILS» U JIP.

Jlns opraHM3anid CaMOCTOSATENIBHOM pa0OThl OOYYAIONIMXCS Ha YypOKax MCIOJB3YIOT Pa3sHOOOpasHbIe IUIAKTHYCCKHUE
MaTepualbl: TETpaJu Ha MeYaTHOW OCHOBE WJIM OTJEIbHbIE pabouyue JUCThI — HUHCTPYKIIUHU, KAPTOUKU C 3aJaHUSMH pPa3HOM

CTENEHU TPYAHOCTH JIJI1 U3YYEHHSI HOBOT'O MaTepurasa, CaMOIIPOBEPKU U KOHTPOJIS 3HAHUN YYaLAXCS.

Jlnst obecneyeHunst 6e30mMacHOro Tpyaa KaOWHETEe XMMUU UMEETCS:

® [POTHUBOIOKAPHBIK UHBEHTAPb

® anTeyKy ¢ HAOOPOM MEIMKAMEHTOB U MEPEBI30UHBIX CPEJICTB;

® WVHCTPYKIMIO IO MpaBUiiaM 0€30aCHOCTH TPpy/ia JUIsl 00y4YaroIuXcs

® O KypHaJ pEerucTpalvy MHCTPYKTaXa Mo mpaBuiaM 0€30MacHOCTH TPY/a.



KaJIeHZ[apHO-TeMaTI/I‘IeCKOC IJIAHUPOBAHUE

Ng Tema u TN Ypoka I[aTa 9J1eMeHTBI CoAcpKaHus HJIaHI/IpyeMBIe PE3yJbTaThI
1/ IIpeameTHbIe Mertanpeamernbie Y'Y/ JINYHOCTHEI
. e YV
BBeueHne. Oﬁlllaﬂ XapaKTCPUCTUKA XUMHYECCKHUX IJIEMECHTOB U XUMHUIECCKUX peammi’l. Hepnonnqecmdifl 3aKOH U nmepuoan1iecKkast CucreMa
xumuueckux 3jeMeHToB JI.M.Menaeneena. (104.)
1. | Xapakrepuctuka 2.09 Beoansrii nuucrpykrax no OT u Th. Hayuamcsa: xapakrepuzoBaTh PerynsiTuBHbIE: CTaBAT yueOHbBIC DopMupyroT
XUMHYECKOTO XapaKTepicTiKa XHMHYECKOTO XAMUYECKHUE dIEMEHTHI 1-3 —T0 3aJI1auv Ha OCHOBE COOTHECEHHUS TOTO, OTBETCTBECHHOE
dJeMeHTa 1o nonozxeruso s [1CXI Heprofa 1o ux nojoxenno [ICXD | 4To yke U3BECTHO U YCBOEHO OTHOIIEHHE K
SJICMCHTa Ha A.1. Menneneepa. J.N. Menneneesa. y4alumcsi, ¥ TOro, 4To eme YUYCHUIO
OCHOBaHHH €I'0 JleMOHCTPaUKA: MOICIIN aTOMOB Tlonyuam eo3moorcnocmo HEU3BECTHO
IMOJIOKCHHA B aniemenTos 1-3 —ro neprozos Hay4umsCs: ONUCHIBATh U3YUYCHHBIC Ilo3HaBaTeIbHBIE:CAMOCTOSTEIBHO
[Tepunonnueckoii 00BEKTHI KaK CUCTEMBI, IPUMEHSSA BBIJICTISIOT U HOPMYJIUPYIOT
CHCTEME JIOTHKY CUCTEMHOTO aHalIn3a [IO3HABATEJIbHYIO LENb
J1. V. Menienecna KommyHuKaTHBHBIE: GOPMYIHPYIOT
cOOCTBEHHOE MHCHHE U MTO3HIIHIO,
3a/1al0T BONPOCHI, CTOSIT HOHSATHBIE IS
napTHEpa MOHATHUS
2. CBolicTBa OKCHJIOB, 7.09 XI/IMI/I‘iCCIiI/IC CBOWCTBa OKEI/I}:LOB, Hayuamcs: na3piBaTh 0011MC PeryasiTuBHBIE: CTaBAT YICOHYIO [posiBrsitoT
KHCJIOT, OCHOBAHHH OCHOBAHHMH , KHCIIOT, CONICH B CBETE XUMHUYECKHE CBONCTBA KUCIOTHBIX, 3a/1a4y, ONpenesoT YCTOWYUBBIN
. TCOPHH SIEKTPOTUTHICCKON OCHOBHBIX OKCHJIOB, KHCJIOT, MOCJIEIOBATEEHOCT IIPOMEXYTOYHBIX | y4eOHO —
COJIeH B CBETC TCOPHH AUCCOLNAIMN 1 OKUCICHUA~ OCHOBAHUI U COJIEH ¢ NO3ULUN LieJIeH ¢ y4eTOM KOHKPETHOIO II03HABATENbHBI
SJICKTPOJIUTHICCKON BOCTaHOBJICHHA TD/I; NpUBOAUTE TIPUMEPHI PpE3yJIbTaTa, COCTABISIOT IJIaH U it uHTEpEC K
JUCCOIIMaluy 1 peakiuii, NoATBEPKAAOLINX aJNTOpPUTM JEHCTBUM HOBBIM
OKUCJICHUS - XHMHUYECKHUE CBOMCTBA: OKCHUJIOB, Ilo3naBaTenbHbIE: crocobam
BOCCTAHORBJICHHS KHCJIOT, OCHOBAaHHUH, CoJel; CaMOCTOSTENIFHO BBIJCIISAIOT pemieHus 3agay
OIIPEJIIIATh BEUIECTBO — OKUCIHUTENb | (OPMYIUPYIOT T03HABATEIBHYIO 11€J1b,
U BEIIECTBO —BOCCTAaHOBUTEIb B HCTIONB3YS OOIIHE IPUEMBI PEIICHHS
OBP; 3aJ1a4
Honyuam eo3moorcnocmo KomMmyHuKaTHBHBIC!
HAay4umucsi: NIPOrHO3UPOBATh Kontpons u onenka neiicteuit
CIIOCOOHOCTD BEIECTBA IPOSIBIISTH napTHepa
OKHUCIUTEHHBIE UITH
BOCCTAHOBHTEJIFHBIE CBOHCTBA C
YYETOM CTENeHEN OKUCICHUS
2JIEMEHTOB, BXOJSIIIIUX B €T0 COCTaB
3. AM(I)OTepHBIe OKCHJIBI 9.09 ITonsaTHe 0 IepexXOAHBIX BJIEMEHTaX. Hayuamcsa: xapaktepu3oBaTh PeryasituBHble: [IposiBnsiroT
AmporepHoCTh. I'eHeTHYECKNH PN XUMHYECKHE CBOWCTBA aM(DOTEePHBIX | [IpHHUMAIOT M COXpaHSIOT yueOHYIO JI00porKeTaTeNb

Y TUJPOKCHJIBI




NEPECXOTHOTOIJICMCHTA.

OKCHJIOB ¥ TUAPOKCHUIOB,

3aa4y, YYUTbIBAIOT BbIACJICHHLIC

HOCTb,0T3bIBYNB

JIa6.ombiT: 1.ITonyuenne runpokcuna UCTIONB30BaTh NP XapaKTEepUCTUKE | yUUTEJIEeM OpPUEHTUPHI IeHCTBUA B OCTb, KaK
LMHKA U MCCIIEJOBAHUE €TO CBOKCTB BEILECTB MIOHATHE «aM(pOTEPHOCTEY», | HOBOM y4yeOHOM Marepuale B MNOHMMAaHHEC
MPOBOJIUTH OIBITEHI, COTPYAHUYECTBE C YUUTEIEM 4yBCTB
HNOATBEPIKIAIOIINE XUMUIECKUE Ilo3naBartenbHbIE: JIPYTUXIIIOAEH 1
cBo¥icTBa aM()OTEPHBIX OKCHIOB U CraBat u GopMyIHPYOT IpodiaeMy COTIepEKUBAHHE
TUIPOKCHIOB; YpOKa, CaMOCTOSITENILHO CO3JAI0T UM
THonyuam eosmodicnocmo ANTOPUTM AEATENBHOCTH MIPH PELIECHUN
Hay4umucs: 0OCO3HABAaTh 3HAYECHHE po0IIeMbI
TEOPETUYECKUX 3HAHUN IS KoMMyHuUKATHBHBIE:
IIPAKTUYECKOU ACATEIbHOCTU IIposABIISAIOT aKTUBHOCTH BO
YeJIoBeKa B3aUMOJECHCTBUM ISl PELLICHUS
MO3HABATENIBHBIX U
KOMMYHHUKAaTHBHBIX 3a/1a4(33aJal0T
BOIIPOCHI, (POPMYIUPYIOT CBOH
3aTpyAHEHUs], IPeIaraloT IOMOIIb B
COTPYJHHIECTBE)
[epuonnyeckuii 14.09 | Crpyxrypa IICXD JI.11. Menneneesa. Hayuamcsa: onuceIBaTh U PeryasiruBnbie: Omnpenensior
3aKOH U Crpoenne atoma. PU3HIECKUM CMBICIT XapaKTepU30BaTh TAOIMIHYIO [InanupytoT cBOU AeCTBUS B CBOIO JINYHYIO
I TIOPAZIKOBOTO HOMEPA, HoMepa epuoaa, | gopmy [ICXD .M. Menneneesa; COOTBETCTBUU C IIOCTaBICHHON MIO3ULUIO,
CpHOANHCCKas HOMEpa I'PYIIBEl XHMHIECKOT0 3JIEMCHTA | nenaTh yMO3AKJIIOUEHUsI O XapakTepe | 3a7auei U yCIOBUSIMU €€ pealn3aliun aJIEKBaTHYIO
cucTeMa B IICXD JL.N. Menneneesa. [IpUiuHb | y3yvenenns cBOWCTB XUMHUECKHX nmudhepenuupo
J. . Menneneena B MSMEHEHN: CBOMCTB XMMUCCKHX 3JIEMEHTOB ¢ yBeJIMdeHueM 3apsiioB | Tlo3HaBaTeJbHbIE: CTABAT BaHHYIO
CBETE yUCHHS O EJ;;AI:[Iz;zzBHHr;l;;Ii);iﬂrI;Zl:;l{zli aTOMHEBIX sJIep. " (bopMyJII/Ipy}oT LeiIu u Hp06HeMbI CaMOOIICHKY
CTPOCHHH aTOMa norpymmax [ICX? JLH. Merzeneesa, Tonyuam 8o3modicrocmb YPOKa; OCO3HAHHO M NPOH3BOILHO CBOI/IX6 YCIIEXOB
JleMoHeTpaIIs: pasTIbIe hopMbI HAYYUMbCA, TIPHMEHSTH SHAHHS O CTpOSIT B yCTHOM M MUCBMEHHON opme | B yuebe
Ta0JIUI] IEPUOANYECKOIT CHCTEMBL. 3aKOHOMEPHOCTAX IEPUOAUYECKON ]
Jla6.onbIT: 2. MozenupoBaHue CUCTEMBI XMMHUYECKUX 3JIEMEHTOB KommynnkaTusubre: .
noctpoenus Ilepuoanueckoit cuctemsl | 11t OOBSICHEHUS U ITPEIBUACHUS Branenne MOHOJIOTHICCKOM 1
J.N. MenneneeBa CBOMCTB KOHKPETHBIX BELIECTB JMAIOTHIECKOH PopMaMH petn
XuMuueckas 16.09 | Xumuueckas opraHu3anus >KUBOH U Hayuamca: xapakrepu3oBaThb PerynsiruBHBI€: paboTaTh 10 IUIAHY, DopMHUpOBaHUE
OpraHM3aIHs KUBOM HEXXHUBOM MIPUPOJBL. XHMHqGCIfI/H?I XUMHYECKHH COCTaB KUBOU KIETKH; | MCTIONb3Ys CHIELHANbHO Nnog00paHHbIe | OTBETCTBEHHOTO
M COCTaB s1/Ipa, MAHTUU U 36MHOU KOPBL. | COCTaB s[jpa, MAHTHH 3€MHOU KOPBI; | CpEACTBA. Y MEHHE OLEHUTh CTEIIEHb OTHOLIECHHUS K
1 HEKUBOM IIPUPOTIBT XUMUUECKUE IJEMEHTHI B KIETKaX THonyuam eo3modicHocme yclexa WiIM Heycrexa CBoel YUEHUIO

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

Hayuumvcsi: OOBSICHITE MUp C TOUKH
3pEHUS] XUMHUH

JIeSITETbHOCTH
Ilo3HaBaTenbHBbIE: AHATH3UPOBATE,
CpaBHUBATH U 0000IIATh N3YIECHHBIE
noHATHs. CTPOUTH JOTHIECKOe
paccyx/IeHue, BKIIO4Yas yCTAaHOBICHNE
MPUYIMHHO — CJICICTBCHHBIX CBSI3EH.




[MpexncTBisaTh UHGOpPMALIUIO B BUIE
pHCYyHKa

KomMMmyHuKaTHBHBIE:

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

Kﬂaccﬂ(bm(aung 21.09 | O6obmenne cBeneHuit 0 XUMIUECKUX | Hayuamca: ycTaHaBIMBATh PeryasTuBHbIE: Onpenensior
XUMHYECKUX PeaKIHil peaxmmsix. Knaccudukarus MIPUHAIIC)KHOCTh XUMHYECKON BriiBuTaroT Bepcuu pemeHus BHYTPEHHIOIO
XAUMHUYECKHUX PEAKIHH M0 PA3TUYHBIM | PEaKINH K OTPeNeIEHHOMY THIY IO | TIPOOIEMBI, 0CO3HABATH KOHEYHBIH TTO3HIIHIO
110 pas/IMIHEIM OCHOBaHHSM: OTHOMY U3 KIIacCH(UKAITHOHHBIX pe3ynbTaT oOygaromuxcs
OCHOBaHMAM COCTaBy M YHCJy PEarupylouxX 1 IpU3HAKOB: 1) 10 YKCITY U COCTaBY Ha ypOBHE
00pa3yIoIMXCsl BEIECTB, TCIJIOBOMY | MCXOHBIX BEIICCTB U MPOTYKTOB Ilo3HaBaTenbHBIE: MOJIOKUTEIHHOT
addexTy, peakuuu (peakuun CoeJuHEHUS, Bri6uparoT 0OCHOBaHUS ¥ KPUTEPHUH JIJIsI | O OTHOIIEHUS K
HATPABJICHUIO, M3MCHCHHIO CTETIICHEH | pa3oXKEHUs, 3aMEIICHUS 1 00MeHa); | KIacCU(pHUKAINU 00pa30BaTeNBLHO
OKHUCIICHHS DJIEMCHTOB, 00pa3yIOIIIX 2) 10 BBIAEICHUIO WK IIpeoOpa3oBbIBaTE HHPOPMAIIHIO 13 My IpoIieccy,
pearupyromue BemecTa, gase, TIOTJIOTIEHHUIO TETUTOTHI (peaKIum OJTHOTO BU/Ia B IPYTOi M BEIOUPATH AJIs | MMOHUMAIOT
HCTIOB30BaHUIO KaTaIN3aTopa. 9K30TEPMUYCCKUE H cebs ymoOHyto GpopMy puKcanun HEOOXOTUMOCTh
Jlad. onbITHI: SHIOTEPMHIUYCCKUE); TpeaCcTaBICHUS HHPOpMAITIH YYeHUS
3. 3aMernieHue KeIe30M MeIH B 3) no u3MeHeHuo cTeneHei
pactBope cynbbara meau (II) OKHCJICHHS XUMHYECKUX 3JIEMEHTOB | KoMMyHMKaTHBHbIE!
(peakuu OKUCITUTETHHO- OTcTanBaTh CBOIO TOUKY 3pCHUS,
BOCCTAaHOBHTEJIFHEIE); NIPUBOJUTH aPT'yMEHTBI, IIOATBEPKIAs
4) mo oO6paTUMOCTH mporecca ux ¢akramu. Pa3zaugats B ycTHOH pedn
(peakuuu oOpaTUMBbIE U MHEHHUE, JI0Ka3aTeIbCTBA, TUIOTE3bI,
HeoOpaTHMEIE); Teopuu
THonyuam 803MOHCHOCMb HAYHUBCA:
COCTARBJIATh MOJICKYJISIPHBIC U
TIOJTHBIC HOHHBIC YPAaBHEHHS T10
COKpAIIICHHBIM HOHHBIM
YpaBHCHHSM.
TlogsThe o CKOPOCTH 23.09 [ToHsiTHE O CKOPOCTH XUMHUUECKON Hayuamcsa: HazpBath (GakTOpHI, PerynsituBHble: [posiBrsitoT
XHUMHIYECKOL peaxiyn. OakTOPBI, BIHSIONINE HA BIHUSIFOIIIEC HA CKOPOCTh CaMOCTOSITEeIEHO OOHAPYKUBAIOT H YCTOHYUBBIN
CKOPOCTh XUMHUYECKUX PEaKIIU. XUMHYECKOH PEaKIu U OOBICHIT (bopMyYIHPYIOT MPOOIIEMY. y4eOHO —
peaKHHI/I HeMOHCTpaHl/lﬂ: HX BJIMAHUE HA CKOPOCTH IIO3HAaBATCJIbHBI
3aBHCHMOCTH CKOPOCTH XUMHYECKON PEaKIiK; Ha3bIBaTh ITo3HaBaTeNbHbBIE: il MHTEpEC K

XMUMHWYECKOH PEaKIiy OT IPHUPOIBI
pearupyromumx BeecTs.
3aBHCHMOCTH CKOPOCTH XHMHUYECKOI
peaxIyu 0T KOHIIEHTPAIIH
pearupymroiux BenecTs.

(hakTOpHI, BIUAIOMINE HA CMEIIICHHE
XUMHYECKOTO PaBHOBECHSI.

Tonyuam 6o3mooicHoCHb
HAYuUmbCsl: IPOTHO3UPOBATH

BEISBISAIOT IPUYNHBL M CIEICTBHS
sBaeHni. CTPOAT IOTHIECKUE
paccyXIeHuUs, yCTaHABINBAIOT
MIPUYIHHHO — CJICICTBEHHBIE CBS3U

HOBBIM OOIIMM
crnocobam
penieHus 3anaq




3aBUCHMOCTh CKOPOCTH XMMUYECKOU
PEaKLUK OT MJIOIIAAN
COIIPUKOCHOBEHHUS peariupyromunx
BEIIECTB («KKHITAMIUHN CIIOM»).
3aBHCHMOCTh CKOPOCTH XHMUYIECKOI
peaxmuu ot

TeMIepaTypbl pearupyromnx
BEIIIECTB.

JIa6. OnsIThI:

4. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOW PEaKklMU OT

MIPUPOJIBI pearupyronX BEeIEeCTB Ha
puMepe B3auMO/ICHCTBUH KUCIIOT C
MeTajulaMu. 5. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOHN PEaKIu! OT
KOHIICHTPAIIUH PEarkpyrOIIIX
BEIIIECTB Ha IpUMepe
B3aUMOJEHUCTBHUS [IUHKA C COJISTHOM
KHCJIOTOH pa3iInyHON KOHIICHTPAIIHH.
6. 3aBUCUMOCTb CKOPOCTH
XMMHUYECKOI peakiiy OT IJIO0IIAAN
COIPUKOCHOBEHHUS peariupyromnx
BEIIIECTB.

7.MonenupoBaHue «KUIISIILETO CIOS».
8. 3aBHMCUMOCTH CKOPOCTH
XUMHUYECKOW PEaKIMH OT
TEeMIepaTyphbl pearupyromnuX BEMIeCTB
HAa MpUMepe B3aMMOJICHCTBHA OKCHIA
menu( 1) ¢ pactBopom ceproit
KHCJIOTHI pa3IIMIHON TEMITEPaTypHI

pe3yabTaThl BO3AECHCTBUS
pa3IMYHbIX (GAKTOPOB Ha U3MEHEHHUE
CKOPOCTU XUMHUECKOH peakiuy;
MPOTHO3UPOBATH PE3YJIBTATHI
BO3JICHCTBYSI PA3IMIHBIX (PAKTOPOB
Ha CMEIICHUE XUMHUIECKOTO
paBHOBECHS

KoMMmyHuKaTHBHBIE:

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

KarammsaTopsl

28.09

Karanuzatops! u katanus.
HNHrnéuropsl. AHTHOKCUIAAHTEHI.
JdemoncTpanum:

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

9. Paznoxenue

MIEPOKCHJIA BOJIOPOAA C TOMOIIbIO

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

PeryasiTuBHbIe:

Y4HUTBIBAIOT IIpaBUJIO B INITAHUPOBAHUUN
1 KOHTPOJIE crioco0a pelieHus,
OCYIIECTBIISIOT MOUIATOBBI KOHTPOJIb

Ilo3naBartenbHbIC:

CaMOCTOSITETBHO CO3AAI0T AITOPUTM
JIeSITEJIbHOCTUT IIPU peleHnH mpooIieM
Pas3IMYHOTO XapaKTepa

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




okcuna maprania (IV) u karanassl. Tlonyuam eo3moorcnocmo KoMMyHHUKATHBHBIC: 310pPOBBIO
10. O6HapyxeHue KaTajasbl B Hayuumuvcsi: TpaMOTHO oOpaiuarsesi | JloroBapuBaroTCs O COBMECTHOI mojen
HEKOTOPBIX MHUIIEBBIX IPOAYKTAX. C BEIIECTBAMU B ITOBCEIHEBHON JIeSITEIIbHOCTH, MIPUXOIAT K 00IeMy
11. arHONpoBanne B3aUMOACHCTBUS | JKU3HU pELIEHHIO, B TOM YHUCIIE U
KHCJIOT C METAJNIAMH YPOTPOITUHOM CTOJIKHOBEHHUIO HHTEPECOB
9. | O6006mEHNE U 30.09 Hayuamca: 0600maTs 3HaHUS U PeryasTuBHbIE:
CHCTEeMATH3aLU MpEACTABIATE MX CXEM, TabmHI, BHUOCHT HEOOXOANMBIE KOPPEKTUBHI B
o Mpe3eHTalni JIeliCTBHE TIOCIIE €TO 3aBEPIIEHNs Ha
3HaHHUU 110 TEMC
OCHOBE €r0 M y4eTa XapakTepa
«Bpenenue» C/ICNaHHBIX OIIHOOK
Ilo3naBaTenbHbIE:
CtposT peueBoe BbICKa3bIBaHHE B
YCTHO¥ U MHChMEHHOH (popme
KomMyKkaTHBHBIE: KOHTPOIUPYIOT
JICHCTBUS IapTHEPA
10. KonTtposbnasn 5.10 KoHTpois npeaMeTHBIX U Haywamcs: npUMeHATh NOJIydeHHbIe | PeryasiTuBHbBIE: OCYLECTBIISIOT BeIpaxator
paboraNel METaNpeIMETHBIX yUeOHBIX IeHCTBUH | 3HaHUS U cQOPMHUPOBAHHBIC YMEHHUS | IOIIATOBBII M WTOTOBBIM KOHTPOJb IO | aJAE€KBATHOE
o Teme « BBenenue. JUIS peILICHNS YIeOHBIX 3a1ad pe3ynbTaTy MOHUMAaHHE
110 TeMe OOmmas xapaKTepUCTHKA XUMUIECKUX Ilo3naBaTenbHbIE: MPUYHH ycIexa
«Benenue» JJIEMEHTOB ¥ XMMUYECKHUX PEAKIH. CTPOSIT PEYEBOE BBICKA3BIBAHUE B U Heyclexa
[lepuoauueckuii 3aKoH u YCTHOH W MHCEMEHHOH popme yaeOHOMH
[epronnueckas KomMmykaTuBHBIE: yUUTEIBAIOT JIeSITETbHOCTH
CHCTEMAa XUMHUYECKUX DJIEMEHTOB pa3HbIe MHEHUS U CTPEMSTHCSA K
. 1. Menneneesa KOOpJUHALMY Pa3IUYHBIX IIO3ULUN B
COTPKYJHHYECTBE
Tema 1. Metamiabi(184.)
11. | Ilomoxxenue 7.10 TlonoxeHune MeTamIoB B Hayuamcs: xapakrepu3oBatb PeryasituBHbI€: Ornpenenstor
3JIEMEHTOB-METALIOB [lepronuueckoit cucreme METaJUIBI IT0 UX MOJIOKEHHUIO B [TpuHUMAIOT ¥ COXPaHAIOT y4eOHYIO CBOIO JINYHYIO
epromyeckoii XUMHYECKHUX DJICMEHTOB [ICXD JI..MeHnnaeneena, 3a/1a4uy, MJIaHUPYIOT CBOU JEHCTBUS B MO3ULIUIO,
B 1lepHOA . 1. MenneneeBa. Meramndeckas OIIMCBIBATb CTPOCHUE COOTBETCTBUU C IIOCTABJICHHOM 3a7aueii U | aJeKBAaTHYIO
CUCTEME KPHCTAITHYECKAS PEIIeTKa 1 (u3nyecKie CBOICTBA METAJIOB, | YCTOBHAMHE €€ peaTH3ayu nuddepeHtmpo
I[. H. Menneneepa u METaIJIMYeCKass XUMHUYECKasl CBA3b. OOBACHATH 3aBUCHMOCTD CBOUCTB | Ilo3HaBaTeJbHbIE: BaHHYIO
OCOOEHHOCTH OOmme uznueckue cBoiicTBa METAJUIOB OT UX MOJIOKEHUS Hcnonb3yroT 3HaKOBO — CUMBOJIMYECKHE CaMOOIICHKY
CTPOEHHS HX METaJIJIOB. 3 [ICXD JI.U.Menneneena; cpencTBa CBOHX YCIIEXOB
CnnaBbl, UX CBOWCTBA U 3HAUEHUE. THonyuam eo3modicHocms KommykaTuBHbIe: B yuebe

aToMoB. Pu3nyeckue
CBOMCTBA METAJLJIOB.
CruiaBbl

JemoHcTpanuu:
OO0pa3iipl CIIaBoB

Hayyumbca: IPOrHO3UPOBaTh
CBOMCTBa HEU3YUYEHHBIX
DJIEMEHTOB U MX COEIUHEHUH Ha
OCHOBE 3HAaHUM O
MIEPUOINYECKOM 3aKOHE.

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




12. | XuMHueckue 12.10 XuMHUYECKUE CBOMCTBA METAJLIOB KaK | [Hayuamca: onuceBaTh CBOKWCTBA | PeryasiTuBHbIE: DopmupyroT
CBOMCTBA METAIOB BOCCTAHOBHTEIJICH, a TAK)KE B CBETE MX | BEIISCTB HA OCHOBE HaOmoneHuid | [TocraHOBKA yueOHOM 3a7a4u Ha OCHOBE YMEHHUS
TIOJIOKEHUS B DIEKTPOXUMHUYECKOM 3a UX MPEBPAILEHUSIMH, COOTHECEHUSI TOTO, YTO U3BECTHO U HCIOJIb30BaTh
pALy HaIpsDKEHUH METAIIOB. JIEMOHCTPUPYEMBIMU YUUTENEM, | YCBOEHO , U TOTO, YTO €I11€ HEU3BECTHO 3HaHUA B OBITY
Jdemoncrpauuu: B3aumoaeiicteue HCCIIE0BATh CBOWCTBA BemecTs | Ilo3HaBaTe/bHbIE:
METAJIJIOB C HEMETaJJIaMH. B XO/I€ BBITMIOJTHEHUS BriaBmkeHne THIIOTE3, 1X 000CHOBAHKE,
Jla6. onbITeI: 12.B3anMmopeiicteue 71a00paTOPHOTO OTIBITA, IENaTh JIOKa3aTEIBCTBO
pacTBOPOB KUCIJIOT U COJIEN C BBIBOJIbI O 3aKOHOMEPHOCTAX
MeTalaMu CBOWCTB METAJIOB B nepuojgax 1 | KoMmmykaTuBHbIe:
rpymnmnax. Y4aBCcTBYIOT B KOJUIEKTUBHOM
THonyuam eo3moocnocmo 0o0cyXIeHnn mpobiieM, MPOSIBIISIOT
Hay4umucs: IPOrHO3UPOBATH aKTHUBHOCTh BO B3aUMOJCWCTBUU ISt
XUMHUUYECKHUE CBOMCTBA penieHus KOMMYHHKATUBHBIX u
HEU3YYECHHBIX JJIEMEHTOB U UX MO3HABATENbHBIX 3a/1a4
COEIMHEHU HA OCHOBE 3HAHUM O
NEPUOANYECKOM 3aKOHE.
13. | MeTauisl B MIPUPO/IE. 14.10 Mertamtet B mpupoze. Oomime Hayuamcs: cocTaBisTh PerynstuBHbie: l'opmocts 3a
O6mue CrocoOBl UX MOIYUCHHUS. YpaBHEHHUSI peakUuil , JEKAUUX B | YUUTHIBAIOT IPABUJIO B IUIAHUPOBAHUU U POCCHICKYIO
6 JIa0. onbITHI: OCHOBE IOJIy4YEHUSI METAIIJIOB. KOHTpOJIE criocoda IeHCTBHS HayKy
CIHOCOOBI MX 13. O3HakomiieHue ¢ pyaamu xenesa | Ilonyuam 603ModiCHOCHb Ilo3naBartenbHbIe:
HOJTy4CHUSA 14. OxpammBaHue IUIAMEHH COJISIMH Hay4umucs: NPUBOJIUTh Hcnonp3yroT NOUCK HeOOX0IMMOi
IIEJIOYHBIX METAIJIOB MpUMephl YpaBHEHUUN PEaKITHii, MHGOPMAIIU JJIS BBITIOJTHEHHS YI€OHBIX
JIeXKAIUX B OCHOBE 3aJJaHUi C HCIIOJIb30BaHUEM YUEeOHOIT
MIPOMBIIIIJIEHHBIX CIOCOOOB JTUTEPATyPHI
MOJIyYEHHUS YyTYHA U CTaJIH. KommykaTuBHbIE:
YYUTBIBIOT pa3Hble MHEHHS U CTPEMSITHCS
K KOOPJIMHAITH PA3IUYHbIX TTO3UIIHUH B
COTPYJIHUYECTBE
14. | Pemeuune pacyeTHBIX 19.10 PacuerHble 3a71aun 0 ypaBHEHUAM Hayuamcsa: pewaTh pacyeTHble PerynsituBHble: Ogiajienue
327134 C TIOHATUEM XUMHUUYECKHUX PEaKLMH, IPOTEKAIOIUX | 3aJa4u 10 YPaBHEHHAM OI_EeHI/IBaIOT NpaBAIBHOCT BBINOMHEHHS HaBBIKAMH AL
d C y4acTHEM METaJIOB U UX XUMUYECKUX PEaKIHii, JIEHCTBUS Ha YPOBHE aJIeKBaTHOM MIPaKTUYECKON
Maccosas 0oni CcOoeIMHEHU MPOTEKAIOLIUX C YUACTHEM PETPOCIEKMBHON OLIEHKU JIeSTEIbHOCTH
6b1X00a NPOOYKMa METAJUIOB M MX COEIMHEHHUH. Io3HaBaTe/bHbIE:
Lonyuyam 6o3moorcHocms Bribuparor Hanbomnee > dexTHBHBIE
HAy4umucs’ pemarh CIOCOOBI pemeHus 3a1a4d, KOHTPOIUPYIOT
OJINMITHATHBIE 3a7Ia4H. Y OIIEHUBAIOT MPOIIECCUU PE3yIbTaT
JIeSATEITBHOCTH
KommykaTuBHbIE:
KoHTponupyoT 1eicTBuUs napTHEPA
15. | IlousTue o KOppO3UU 21.10 Koppo3sust MeTamioB u crmocoOsl Hayuamcs: ncnions3oBath npu PeryasituBHbIe: Ymenue




METaJLJIOB OopBObI ¢ HeW XapaKTepUCTUKE METAJIOB ¥ UX | PaznnyaroT cnoco0 u pe3ynbrar AeHCTBUSL | WHTEIPHPOBAThH
coequHeHu nouatus «xopposus | Ilo3HaBaTeJbHBIE: MOJIy4ECHHBIE
METaJUIOBY, «XUMUYecKas Brianeror o0muM npuemMom peteHust 3HaHUS B
KOPPO3HA», 3aj1a4 MPAKTUYECKUX
«QIEKTPOXHUMHYECKas KommykaTuBHbIe: YCIIOBHAX
KOPPO3HS», HAXOIUTH CIIOCOOBI JloroBapuBaroTCsi 0 COBMECTHOM
3aIIUTH METAJUIOB OT KOPPO3UH. | AESTEIBHOCTM, IPUXOAAT K 00IemMy
THonyuam eosmodicnocmo pEIEHNIO
Hay4umucs | IPUMEHSITh 3HAHUSL
0 KOPpPO3HH B )KU3HU.
16. [LlenoYHbIe METAILIIBL: 26.10 O061as XapaKTepPUCTHKA MISTOYHBIX Hayuamoca: naBathb PeryasituBHbIC: PazButue
ob1mast METaJIOB. MeTallbl B IPUPOJE. XapaKTEPUCTHUKY IIETOYHBIM [InanupytoT cBOU AEUCTBUSL B CBSI3U C 0CO3HAHHOIO,
OO01ue crocoObl UX MOTYUSHHUSI. MeTaJulaM 110 UX IOJDKEHUIO B MIOCTaBJICHHOH 3a/1a4eil U YCIOBUSIMHU €€ YBaKUTEIBHOTO
XapaKTepucTHKa CtpoeHue aTOMOB. [ICXD JI.U.MenneneeBa CILIEHUs u
POEHHUE aTOMO i , p
[[{enoyHble METAIIBI — MPOCTHIE HCCIIeI0BaTh CBOMCTBA Ilo3naBaTenbHbIE: Jo0poxernarenb
BEIIECTBA HIETOYHBIX METAIOB — KaK CraBsT 1 GOpMYIHPYIOT LENU U HOTO
MPOCTHIX BEILECTB. poOJIeMBbl ypoKa OTHOILLIEHHSA K
THonyuam eosmodicnocms KommykaTuBHbIe: JIpyromy
Hay4umucsi: TPaMOTHO AJIEKBaTHO HCHOIB3YIOT PEUEBBIE yenoBeky. Ero
o0paImaThest ¢ BEIEeCTBaMH B cpeacTsa At 3PPEKTUBHOTO PEIICHUS MHEHHIO,
MOBCEHEBHOM KHU3HHU. KOMMYHHUKAaTHBHBIX 3a/1a4 CIOCOOHOCTH
BECTH JTHAJIOT C
JpYyruMu
JIIOAbMHU
17. | Coennuenus 28.10 Baxxueiinme coeTUHEHUS 1EeT0YHBIX Hayuamcs: xapakrepu3oBatb PeryasituBHbIe:
MIEJIOYHBIX METAIIIOB METAJUIOB — OKCHU/bI, THAPOKCHUIbLI 1 q)HSI/I‘-IeCKI/Ie U XUMHYCCKUC YYuTEIBAIOT MpaBUJIO B IIJIAaHUPOBAHUU U
cou (XJIOpUabl, KapOOHATHI, CBOWCTBA OKCUOB U KOHTPOJIE CIIOCO0a pelieHHs
cynbGaThl, HUTPATHI), UX CBOWCTBA U TUIPOKCHUJIOB 1EJIOUHBIX Ilo3naBartenbHbIE:
MIPUMEHEHNE B HAPOJHOM XO3SHICTBE. | METAIIOB, COCTABIIATh Hcnonb3yIoT MoUCcK He0OX0IMMOM
Kanuitueie ynoOpenust. XUMHYECKHE yPaBHEHUS, nH(pOpManuK 1S BEITTOTHEHUS y4eOHBIX
JemoHcTpanuu: XapaKTepU3yIOIINe CBONCTBA 3aJlaHUH C UCTIOJIB30BAaHUEM YUeOHOU
OO0pa31bl WENOYHbIX U HIETIOYHBIX METAIOB, PELIaTh JUTPATypPhI
LIEJI0YHO3EMENBHBIX METAIIIOB. «UEMOYKM MPEeBpaLCHUHN. KommykaTusHbIe:
B3aumonelictBue HaTpus, JIMTUSA C Lonyuyam 6o3moorcHocms YuuThIBalOT pa3Hble MHEHUS U CTPEMSTCS
BOJOM. B3aumopeiicTBue HaTpus ¢ HAy4umucsi: COCTaBJIATh K KOOpJIMHALMK Pa3INYHbIX O3ULUIL B
KHCJIOPOJOM «IEMOYKU» MPEBPAIEHUN. COTPYIHUYECTBE
18. IlenouHo3eMeIbHEIC 9.11 OO0nras xapakKTepUCTHKA JIEMEHTOB Hayuamwca: nasatb PeryasituBHbIe: Pazsutne
METAJUIBI: 00IIas m1aBHOM noArpynns! 11 rpynmnst. XapaKTEpUCTUKY [InanupytoT cBOU AEMCTBUS B CBSI3U C OCO3HAHHOTO,
CtpoeHne aTOMOB. [IETIOYHO3EMENBFHBIM METaIaM MIOCTaBJICHHOH 3a/1a4ei U YCIIOBUSIMHU €€ YBa)KUTEIHEHOTO
XapaKTCPUCTHUKA
[IlenouHO3EMENBHBIE 1o ux nospkeHuro B [ICX0D pelieHus u




MeTaJlIbl — MPOCTHIE BEUIECTBA. J.".Menneneena, Ilo3naBaTenbHbIE: JI0OpOoKeTaTeh
XapaKTepU30BaTh COCTaB aTOMOB, | CTaBAT U GOPMYIUPYIOT LETH U HOTO
HCCIIEeIOBaTh CBOMCTBA poOJIeMbI ypoKa OTHOIICHUS K
LIEJIOYHBIX METAJIJIOB — KaK KommykaTuBHbIe: IpyroMy
MIPOCTHIX BEIIECTB. AJIeKBaTHO HCIIONB3YIOT PEUCBBIC gyenoBeky. Ero
Honyuam eo3modrcHocms cpenctea s 3Q(HEKTUBHOTO PEIICHUS MHEHHIO,
Hay4umuvcs: TPAMOTHO KOMMYHHUKATHBHBIX 33144 CITIOCOOHOCTH
o0pamaTecs ¢ BEMecTBaMH B BECTHU JUAJIOT C
MTOBCETHEBHOH JKH3HHU IPYTAMHI
19. | Coenunenus 11.11 Baxneiimme coennHEHUS Hayuamcs: xapakrepu3oBaTtb PerynstuBHubie: JIIOIBMUA
LEI0YHO3eMebHbIX LIEJIOYHO3EMENbHBIX (hu3nYecKre U XUMUYCCKHE YYUTHIBAIOT MPABUIIO B MJIAHUPOBAHUU U
METaJJIOB — OKCH/IbI, THIPOKCHUJIBI U | CBOMCTBA OKCUIOB U KOHTPOJIE CII0CO0a pelieHHs
MCTajllos cond (XJIopuabl, KapOOHATHI, THJIPOKCHUIOB Ilo3HnaBaTenbHbIE:
HUTpATHI, CynbdaTel, pocdharbl), UX | IIEIOYHO3EMEIbHBIX METAILJIOB, Hcnonb3yroT MoucK HeoOX0IMMOi
CBOMCTBA M IPUMEHEHHE B HAPOJHOM | COCTaBJISITh XUMHUUECKHE HH(POPMALIUY [T BBITIOJIHECHHS YUCOHBIX
X03SICTBE. YpaBHCHHS, XapaKTCPHU3YIOIIHE 3aJJaHul C UCTIOJIh30BaHUEM YICOHOI
JeMoHcTpanuu: CBOMCTBA LIENOYHBIX METAIIOB, JTUTPATYpPhI
BzanmonelicTBue Kaabiys ¢ BOJOH. pemaTh «IEeTOYKN» KommykaTtuBHbIe:
B3anmonelicTBre Maruus ¢ TIpeBpaIICHAN. YYHUTHIBAIOT pa3HbIC MHCHHS U CTPEMSTCS
KHCIIOPOAOM. Honyuam eo3mosrcHocms K KOOPAWHAIINN Pa3INIHBIX TO3UIAN B
Jlad. onbITHI: HAy4umucsi: COCTaBIATH COTPYAHUYECTBE
15. B3aumozenicTBIe KaJablUs C «LIETI0YKU» NIPEBPALLEHUI
Bojioi. 16. [TonydyeHne ruapoxrcuia
KaJbIIUs ¥ UCCIIEIOBAHUE ETO
CBOWCTB
20. | ATroMHUHUN — 16.11 Crpoenue aroma, GU3NIECKUE U Hayuamoca: naBathb PeryasituBHbIe: DopmupyroT
TIepEeXOIHBIH XUMHUYECKHE CBOMCTBA aFOMUHUSA KaK | XapaKTepUCTUKY aIFOMUHUS TIO [Tnaaupytot CBOH neﬁgTBm c HHTEpPEC K
MIPOCTOTO BEIECTBA ero noynkenuro B [ICX0D MIOCTaBJICHHOH 3a/1a4ei U YCIIOBUSIMHA €€ KOHKPETHOMY
31eMeHT. Pu3nueckue
J.1.MeHnneneena, peIIeHs, OLICHIBAIOT MTPABHIHLHOCTD XAMHIECKOMY
1 XUMHYECKHE XapaKTepU30BaTh COCTAB aTOMa, | BBINOIHEHHUS JeiicTBUS 3J1EMEHTY

CBOMCTBA aJJFOMUHUSA.

[Tonyuenne n
IPUMEHEHNE
ATIOMHUHUS

XapaKkTepu30BaTh GU3NICCKHUE U
XHMUYCSCKUE CBOMCTBA
ATIIOMHHMS, O0OBSACHSTH
3aBUCHUMOCTb CBOMCTB aJIIOMHHUS
ot ero noyoxenus B [ICXD
JI.M.MeHnneneeBa, 00bICHIATh
MPUYHUHBI XUMHUYECKON
WHEPTHOCTH QJIFOMUHUSA.
Tonyuam eo3moorcnocmo

ITo3naBaTeabHbBIE:

CaMOCTOSTENBHO BEIICISIIOT U
(hOpMYIIUPYIOT MTO3HABATENBHYIO 11€1b,
HCTIONB3YIOT O0IIHE TPUEMBI PEIICHUS
3a1a4

KommykaTuBHbIE:

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




HAy4umucs: TpPaMOTHO
obpaiartbcs ¢ BelIeCTBaMU B
MOBCEIHEBHOM JKU3HU

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

21. | Coenuuenus 18.11 CoenuHeHUs alFOMUHUS — Hayuamcs: xapakrepu3oBatb PeryasituBHbIC: DopmupyroT
ATIOMUHHIS — OKCHI ¥ THAPOKCH, NX aM(POTepHBIH | (U3HUECKUEC U XUMIYECKHUE YYHUTHIBAIOT IPABWIIO B INTAHUPOBAHUH U yMCHHE
xapaxTep. BaxkHeiinie comm CBOWCTBa OKCH/IA ¥ THAPOKCHIA | KOHTPOJIE CIIOCO0a pemeHHs HHTETPUPOBATH
OKCHJ Y TUJIPOKCH/I, .
N QTIOMUHHSL. AFOMUHUS, COCTaBIATh Ilo3naBaTenbHbIE: MOJTy4EeHHBIE
1X aM(pOTepHbIit [IpuMeHeHye aTIOMHHHUS U €r0 XHMHYECKUE ypaBHEHHS, HCONB3yIOT IOMCK HEOOXOMMMOi 3HAHUS B
XapakrTep. COCTUHEHUH. XapaKTepU3yIOIIre CBOHCTBA WHPOPMALINH [T BHITIOTHEHHS YIeOHbBIX MIPAKTUIECKYIO
JIa6. onbITHI: AFOMUHUS, PEIIATh «IETOYKI» | 3aJaHUH C HCIOB30BaHUEM YyUeOHOH WI3HD
17.1lonyueHue [IPEBPALLCHUM. JIUTEPATypPBI
THIPOKCHIA AIFOMUHUS U Tonyuam eo3modicnocme KomMmykaTuBHbBIE:
HCCIIeIOBaHNE HAy4umuvcs: COCTaBIATh KonTtpoaupyrot neiicTBue napTHepa
€ro CBOMCTB. «IEMOYKW» NPEeBpPALLEHUN
22. IpakTnyeckas 2311 Ocy1ecTBIeHHE HENOYKU Hayuamcsa: obpamatbes ¢ PerynstuBHbie: PasButue
padora Nel XAMA9IECKUX nmabopaTopHbIM 000pynoBaHueM | OCYIIECTBIAIOT HNOIIATOBEIA KOHTPOJb M0 | KOMMYHHUKATHB
OcymecTeienmue IIpeBpaleHUH W HarpeBaTeJIbHBIMU IPUOOPAMH | PE3YNIBTATY HOTO
B COOTBETCTBHH C NPaBIIaMH KOMIIOHEHTa B
OCIOYKH XUMUYICCKUX TEXHHKH 0€30MacHOCTH, Io3HaBaTeNbHbBIE: OOIIECHHUH U
HpeBpaIHeHI/Iﬁ OIUCHIBATh XUMUYECKUN BrageroT o0muM nmprueMom penieHus COTPYJAHUYECTBE
9KCIEPUMEHT C ITOMOIIBIO SA3bIKa | 33734 co
XMMUH, JIeNIaTh BEIBOJIBI TIO KommykaTuBHbIe: CBEPCTHUKAMHU U
pe3yabTaTaM SKCIIEpUMEHTA. VYYUTHIBAIOT pa3HbIC MHCHHUS U CTPEMATCS | YUHTEISIMHU
Honyuam eo3modcHocms K KOOPJAWHAIINY Pa3ITUIHBIX ITO3UIIHHA B
Hayuumucs: 0CO3HABATh COTPYAHUYECTBE
HEOOXOIUMOCTb COOJTIOIEHUS
npaBwiiTh u OT nnst coxpaneHust
3I0POBBS OKPYKAIOIIHX.
23. | Kee3zo — diieMeHT 25.11 | Pacnonoxenue sxene3a B IICXDI.U. Hayuamyuca: naBatb PerynsituBHble: DopMUPYIOT
VI rpynmst Meneneesa n cTpoenue ero aroma. XapakTEPUCTHUKY xKene3a no ero | Ilmanupyror CBOM neﬁE‘TBm c MHTEPEC K
60UHOI DusnvecKue 1 XUMHYECKHE CBOMCTBA nopkeHuto B [ICX0O MIOCTaBJICHHOH 3a/1a4ei U YCIIOBUSIMH €€ KOHKPETHOMY
11000 AeJjie3a — MPOCTOro BEIECTBa J.N.Menneneena, pelLIeHHUs, OLIEHUBAIOT NIPaBUIbHOCTh XMMHUUYECKOMY
HOATPYIIIIBL. XapaKTEPU30BATh COCTAB aTOMA, | BBITIOJHEHUS JEHCTBUS 3JIEMEHTY
duznyeckue u xapakTepu3oBath ¢puszndeckue 1 | Ilo3HaBaTeNbHbBIE:
XUMHAYECKIE XUMHYECKIE CBOWCTBA JKee3a, CaMOCTOSITENBHO BBIACTSIOT U

CBOICTBA JKeJjie3a.
Haxoxnenne B
MIPUPOJE.

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

(OpMyIHPYIOT O3HABATENBHYIO 11ETIb,
UCTIONB3YIOT OOIINE TPUEMBI PEIICHUS
3a1au

KommykaTuBHBIE!




XOJI€ BBITTOJTHEHUS
71a00paTOPHOTO OTBITA,
OIUCKLIBATH XUMUYECKUM
AKCICPUMEHT.

Honyuam eo3modrcHocms
Hay4umuvcs: TPAMOTHO
oOpamarscs ¢ BemIecTBaMH B
IIOBCEIHEBHOM JKU3HHA

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

24. | CoenuHeHus xenesa 30.11 I'enernyeckue psabl Fe”"u Fe>* Hayuamcs: xapakrepu3oBaThb PerynsatuBHbie: PazBurtue
+2,+3 ux Baxwneiimme conm xene3a. 3HauCHHE | (U3UYSCKUC U XUMHUYCCKHUE YUuThIBaIOT MPABWIIO B INIAHUPOBAHUU U OCO3HAHHOTO,
xKesesa CBOMCTBA OKCHIOB U KOHTPOJIE CII0cO0a pelieHus YBaXKHUTEIHHOTO
Ka4€CTBCHHOC -
U €r0 COeTUHEHUM TS IPUPOIBI 1 THJIPOKCHUJIOB JKeJe3a, Ilo3HaBaTeabHbIE: u
OIIpEeACICHMC. HapOJHOIO XO35HCTBA. COCTABJIATH XUMHUYECKHE Hcnons3yoT HOMCK HE0OX0IUMOM no6poKenaTesb
I'enetnueckue pAAbL JdeMoHcTpanuu. YpaBHEHHUS, XapaKTEPU3YIOIIUE nH(popManuK 115 BBIIOTHEHUS y4eOHBIX HOT'O
Fe +2 u Fe +3_ BzaumMopeiicTBrEe METAJIIIOB € CBOIICTBA COETMHEHMI XKene3a, 3aJlaHu¥ C UCIIOJIb30BaHUEM Y4eOHOM OTHOIIECHUS K
HeMetaiamu. [lonydyenue MIPOBOJUTH KAUECTBEHHBIE JIUTPATypPhI Jpyromy
runpokcuaoB xenesa (I11) u (11D). peaKIuy, NOATBEPKAAIOIINE KommykaTtuBHbIe: yenoBeky. Ero
Jla0. onbITHI: HaJIMYue B BOJHBIX PACTBOPAX YUuTHIBalOT pa3Hble MHEHUS U CTPEMSATCS | MHEHHIO,
18. B3aumopeiicTBue xeinesa ¢ KaTHOHOB XeJle3a, pelaTh K KOOpJIMHAIMK Pa3INYHbIX TO3ULMI B CcrocoOHOCTH
COJISIHOM KUCJIOTOM. «UETIOYKW» MIPEBPALLEHUI. COTPYIHUYECTBE BECTHU AMAJIOT C
19. ITomyyenue rufipokcuaoB xene3a | Iloayuam o3moocnocmo JIPYTUMH
(1) u (II1) 1 u3y4yeHwne ux CBOWCTB. HAYuUmMbCsi: COCTABIISTh JIIOIBMU
«LIETI0YKW» NIPEBPALLEHUH,
COCTAaBIISITh MOJIEKYJISIPHBIE U
MOJIHBIE NOHHBIE YPaBHEHUS TI0
COKpaIeHHBIM HOHHBIM
YpaBHEHHSIM
25. HpaKTquCKaﬂ 212 ITonyueHue 1 cBOWCTBa COEIMHEHUM Hayuamcs: obpamathes ¢ PeryasituBHbI€: OBnajeHue
padora Ne2 METaJJIOB nmabopaTopHEIM 000opynoBaHUueM | OCYIIECTBISAIOT HOMIATOBEIA KOHTPOIb 10 HaBbIKaMU JJIs1
Tonyuenue u W HarpeBaTeIbHBIMU MPHOOpPaMH | PE3yNIbTaTy MPaKTUYECKOU
B COOTBETCTBUU C MPaBUIAMHU JIeATENbHOCTH

CBOMCTBA COEIMHEHUH
METaJIOB

TEXHUKH 0€3011acHOCTH,
OIUCHIBATH XUMUYECKHI
HKCIEPUMEHT C ITOMOIIBIO S3bIKa
XMMUH, JIeNaTh BBIBOJIBI 10
pe3yabpTaTaM dKCIIEpUMEHTA.
Tonyuam 6o3mooicHoCHb
Hay4umuCcs: OCO3HABAThH
HEO0XOIMMOCTE COOIIOIEHUS
npaBun b u OT ans coxpaHeHus

ITo3naBaTeabHbBIE:

CTposT peueBoe BHICKAa3bIBAaHHUE B YCTHOU
Y TUCbMEHHOU (hopme
KomMMyKkaTUBHBIE:

y‘II/ITBIBaIOT pa3HbIe MHCHUA U CTpeMHTCf{
K KOOp}]I/IHaHI/II/I pa3HI/I‘IHI:.IX HOSI/IHI/Iﬁ B
COTPYAHUYECTBE




3I0pPOBbSI OKPYKAIOIIHX.
20. HpaKTqucKaﬂ 712 Pemenne axcnepuMeHTaIbHBIX Hayuamcs: obpamarbcs ¢ PeryasituBHbIC: OBnazeHue
paGora Ne3 3a/1a4 Ha paclo3HaBaHUe U nabopaTopHbIM 000py0oBaHueM | OCYIIECTBIISIOT MOIIATOBEIA KOHTPOJIb IO HaBBbIKaMU JJIs1
P MOJIyY€HUE COCTUHEHUI METaJIOB W HarpeBaTeIbHBIMU MPHOOpPAMK | PE3YJIbTaTy MPaKTUUECKOH
CIICHIC B COOTBETCTBUU C MPaBUIAMHU JIeSATENbHOCTH
9KCHCPUMCHTAIBLHBIX TEXHHUKH 6€30IIaCHOCTH, Io3naBaTebHbIE:
3a7a4 Ha OTHUCHIBATH XUMUYECKUM [IpoBonsAT cpaBHEHHUE U KIACCUDUKAIHIO
pacrno3HaBaHUE U SKCIIEPUMEHT C TIOMOIIBIO SI3bIKa | I10 33AaHHBIM KPUTEPHUIM
TOTy4eHHE XUMUH, JENATh BBIBOJIBI 110 KommykaTuBHbIe:
. €3yJIbTaTaM HKCIEPUMEHTA.
Tomamsomosciooms | icrmm s pasmemn
MCETALIO0B Hayyumscs: 0CO3HABATh
CUTyaluAaXx
HEOOXOTUMOCTh COOJTFOICHUS
npaBuwiIlh u OT g coxpaHeHus
CBOETO 3/I0POBBSl H
OKpYXaroIIHX.
27. | O6o01IEHne 3HAHUN 912 Hayuamca: 0600mate 3HaHus 1 | PerysisiruBHbIe: Bripaxatot
o TeMe «MeTauIbD MPEICTaBIATh UX CXEM, TaOJIHII, BHoCAT HEOOX0MMBIC KOPPEKTHBEI B aJIeKBaTHOE
Mpe3eHTALNN JIEHCTBUE MOCJIE €ro 3aBEpLICHUS Ha [IOHUMAaHHE
OCHOBE €I0 U Y4eTa XapakTepa CACIaHHbIX | MPUYUH YycIexa
omuboK U Heycrexa
I[lo3naBatenbHbIe: yueOHOH
CTposIT peueBoe BbICKa3bIBAaHUE B YCTHOU | J€STENLHOCTH
U IUCbMEHHOH (hopme
KoMMmykaTuBHBIE: KOHTPOJIUPYIOT
JIEHCTBUS IapTHEPA
28. KOHTpO JIbHA 14.12 KoHTponb npeaMeTHBIX U Hayuamcsa: npuMeHsTh PeryasituBHbIe: [IposiBnsiroT
pabora Ne2 MeTanpeIMEeTHBIX YIeOHbIX JEHCTBUI | TIOTydeHHBIE 3HAHUS U OCyIIECTBISIOT UTOTOBBIN M TIOMIATOBBI | OTBETCTBEHHO-
[0 TeMe ((MeTa_]'[_]'ILI)) o teme «MeTauibl) C(bopMHpOBaHHI)Ie YMEHUA M1 KOHTPOJIb IO PE3YJIbTATYy CTb 3a
pemIeHus y9eOHbIX 3a1a4 Ilo3naBaTeabHbBIE: pe3ynbTaThl
CtposT peueBoe BbICKa3bIBaHUE B YCTHON
U IIUCEMEHHOH hopme
KomMmykaTuBHBIE: KOHTPOJIUPYIOT
JICHCTBUS IApTHEPA
Tema 3. Hemeramibi(284.)
29. | OOwas 16.12 OO6mas xapakTepHUCTHKa HEeMEeTauIoB: | Hayuamca: naBate onpenencHus | PeryjasiruBHble: dopmupoBaHue
XapaKTepPUCTHKA nosioxkenne B [lepuognueckoit TTOHSITHSIM [Tnaaupyrot CBOM JeHCTBHA B CBA3M C | TOTOBHOCTH M
HEMETALIOB CHUCTEME XUMHUYECKUX JIIEMEHTOB «IEKTPOOTPULIATEIILHOCTBY « MOCTABJICHHOH 3a/1a4ei ¥ YCIOBUSMHU | CITIOCOOHOCTH K

J1. 1. MenneneeBa, 0COOEHHOCTH
CTPOEHUS aTOMOB,

AJUIOTPOIIUA» XapaKTCPU30BaATh
HCMCTAJJIBI 110 UX ITOJIOXXCHUIO B

€e peleHus
ITo3naBaTeabHbBIE:

00y4YCHHIO U
CaMOpa3BUTHIO U




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

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

CraBsit 1 GOpMYIUPYIOT LENU U
npoOJieMbl ypoka
KommykaTuBHbI€:

camM000pa30BaHUIO Ha
OCHOBE MOTHBAIIUH K
00yUYCHHIO U

HEMETAJIJIOB — MPOCTHIX HEMETAJUIOB, OOBICHATH AJIEeKBaTHO UCHOJIb3YIOT PEUEBBIE TIO3HAHUIO
BewecTB. Aymorponus. dusnueckue 3aBUCHUMOCTb CBOMCTB cpencrea s 3 heKTHBHOTO
CBOMCTBa HEMETAJUIOB. HEMETAJIJIOB OT UX MOJIOKEHUS pelieHNss KOMMYHUKaTUBHBIX 3a7a4
OTHOCHTEITHHOCTD MOHATHH «MeTamm | TICXD
U «HEMETAILI» J.M1.MeHneneeBa;coCTaBIsATh
Ha3BaHHUS COeIUHEHUN
HEMETaJIoB 10 (opmyie 1
(hopMyJ 1Mo HA3BAHUIO, HAYYATCS
JlaBaTh OTMpeaeTICHUS
«aIJIOTPOIUSY», «AJIJIOTPOITHBIE
MOTU(DHKAIIAN.
THonyuam eo3moorcnocmeo
Hay4umucs: NpOrHo3UpoOBaTh
CBOMCTBa HEU3YUEHHBIX
3JIEMEHTOB U UX COCIMHEHUI Ha
OCHOBE 3HAaHHU O
NEPUOANYECKOM 3aKOHE
30. | O0mue XxuMHUYECKUE 21.12 OO01mue XUMHYECKHE CBOMCTBA Hayuamcs: xapakrepu3oBaTtb PerynsituBHble: PazBuBator
CBOMCTRA HEMETAJJIOB CTpOEHUE HEMETAaJIOB, 00IIHe [TocTanoBka y4eOHOI 3a1a4n HA OCO3HAHHOE
XUMHUUYECKHUE CBOMCTBA OCHOBE COOTHECEHHUSI TOTO, UYTO OTHONIEHHE K CBOUM
HEMETAJJIOB.
HEMETAJIJIOB, OTIMCHIBATH OOIINE | M3BECTHO M YCBOEHO , M TOTO, YTO CcOOCTBEHHBIM
Hewmeranbr B XUMHUYECKHE CBOWCTBA ellle HEM3BECTHO IOCTYIKaM
nmpupoaec u CH0COOBI HEMETAJIJIOB C OMOIIBIO A3bIKa IMosnaBarenbHbIe:
UX TOJTYYCHUS XUMHH, COCTABIISATh yPAaBHEHUS BriaBukeHne TUIIOTES, UX
XUMUYECKUX PEAKIIUA, 000CHOBaHWHE, TOKA3aTEIHCTBO
XapaKTEPU3YIOLIUX XUMHUYECKHE
CBOMCTBa HEMETAJIOB UX KommykaTuBHbI€:
COeIMHEHU I Y4aBCTBYIOT B KOJUIEKTUBHOM
Tonyuam eosmodcnocme 00cyXieHuH po0IIeM, TIPOSIBISIOT
Hay4umucs: TPOTHO3UPOBATH aKTHBHOCTH BO B3aMMOJICHCTBUY ISt
CBOMCTBA HEU3YUEHHBIX penieHnss KOMMYHUKATHBHBIX U
9JIEMEHTOB M UX COSJMHECHHIA HA | MMO3HABATENbHBIX 3a/1a4
OCHOBE 3HaHUU O
MEPUONIESCKOM 3aKOHE
31. Bonopon 23.12 ITonoxxenue Bosiopoa B Hayuamcs: xapaktepu3oBatb PeryasituBHbIe: dopmupyror
Ilepnoguueckoii cucteme BOZOPOJ 110 €r0 IOJIOKEHUIO B PazmigaroT crioco® u pe3ynbpTar KOMMYHHMKaTUBHBIH

XUMHNYCCKUX 3JICMCHTOB

I[ICXD [..U.Menpaencena,

NeHCTBHS

KOMIIOHCHT B




. U. MenneneeBa. CTpoeHue aroma
U MoJeKyJbl. DU3nuecKue u
XMMHUYECKHE CBOICTBa BOIOPOAA, €T0
HOJTy4eHHE U IPUMEHCHHE.

JIa6. onbITHI:

20. IToyuenue

U PacIo3HaBaHUE BOAOPOAA

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

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

THonyuam eo3moocnocmo
Hay4umucs: OOBACHATH
JIBOMCTBEHHOE ITOJI0KEHNE
Bogopoga B IICXD
J.M.MenneneeBa, rpaMOTHO
oOpamarbcs ¢ BemecTBaMH B
MMOBCEAHEBHOM KU3HU

Ilo3naBaTenbHbIC:

Brianeror o0mmM npruemMom peneHust
3a1au

KommykaTuBHbIe:
JloroBapuBaroTCsi 0 COBMECTHOIM
JIESATEILHOCTH TI0JT PyKOBOZCTBOM
YIUTEIS

OOILeHNH U
COTPYJHUYECTBE CO
CBEPCTHHKAMHU B
nporecce
o0Opa3zoBaTenbpHON
JeATEeIEHOCTH

32.

Bonma

28.12

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

Jlal. onbITHI:

21. UccnenoBaHue MOBEPXHOCTHOTO
HATSDKEHHS BOJIBI.

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

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

Hayuamcs : xapakrepuzoBaTh
CTPOCHHE MOJIEKYIIBI BOJIOPO/IA,
(hu3nvecKkue ¥ XUMHYIECKHe
CBOWCTBA BOJIBI, OOBSACHSTH
aHOMAaJIUHU BOJIbI, CITOCOOBI
OYHUCTKH BOJIbI, IPUMECHSITD B
OBITY PUIBTPHI AJIST OUUCTKU
BO/JIbI, TPaBUJILHO MCIOJIb30BATh
MHUHEPaIbHYIO BOJY, BHITIOJIHATh
pacueTsl o ypaBHEHISIM
XUMHYECKUX PEaKIuii,
MPOTEKAFOIIUX C YIaCTHEM BOJIBL.
Honyuam eozmodicHocms
Hayuumucs: 00 bEKTUBHO
OIIEHUBATh HHPOPMAIIHIO O
BEILIECTBAX M XUMHUUYECKHX
nporeccax, KpUTHIECKH
OTHOCHTBCSI K TICEBJIOHAYYHOMH
nHpOpMAaLNH,
HeJI00pOCOBECTHOH peKiame

PerynstuBHbie:

[TnaHupyIOT CBOM IEHCTBHS B CBS3H C
[IOCTABJICHHOM 3a/1a4eil U yCIOBUSIMU
ee peIeHus

Ilo3naBartenbHbIC:

Crassit ¥ GOPMYIUPYIOT LIENU U
po6JIeMbl ypoKa

KommykaTuBHbI€:

KoHTponupyioT neiicTBus mapTHepa

Hmerot nemoctHoe
MHPOBO33pEHHE,
COOTBETCTBYIOILEE
COBPEMEHHOMY
YPOBHIO Pa3BUTHSA
HayKH




OBITOBBIX (PUIBTPOB.
26. O3HaKOMJICHHE C COCTaBOM
MHUHEPAILHOU BOJIBI

33. | 'aoreus: oOmas 30.12 OO0mras xapakTepUCTHKA ralOTCHOB: Hayuamcs: xapakTepu3oBath PeryasituBHbIC: IIposBastoT
XapaKTepPUCTHKA CTPOEHHUE aTOMOB; IIPOCTHIE BEIIECTBA | CTPOEHHUE MOJIEKYJ FaJIOr€HOB, [Inanupytot CBOM JEHCTBHS B CBS3H C | SKONIOTHIECKOe
Y OCHOBHBIE COEIMHEHUS T'AJIOTEHOB, OTIMCHIBATH (PU3UUECKUE H [IOCTABJIEHHOM 3a/1a4eil U yCIOBUSIMH | CO3HAaHUE
ux coiictBa. Kparkue cBeneHus o XUMUYECKHE CBOMCTBA €€ peLeHUs
xJope, Opome, GpTope u Hoze. TraJIoOr€HOB Ha OCHOBE Ilo3naBarenbHbIE:
[IpuMeHeHne TaIOTEHOB U HaOJrOIeHMIT 32 UX CraBaT u GOpMYIHPYIOT HETH U
HX COEMHEHUN B HAPOJHOM MIPEBPALIEHUSIMH BO BpeMsI poOJIEeMEI ypoKa
XO035UCTBE. JIEMOHCTPAMOHHBIX OMBITOB, KommykaTuBHbIE:
JdeMoHcTpanum: 00BSACHATH 3aBUCUMOCTH CBOMCTB | AJIEKBATHO HCIIOJB3YIOT PEUYEBHIE
OO0pa3ibl rajToreHoB — TaJIOT€HOB MX OT MOJIOKCHUS B cpeacTBa s 3GPEKTUBHOTO
IIPOCTHIX BellecTB. B3aumoencreue IICX3 A.1. Menneneesa, peleHnss KOMMYHUKAaTUBHBIX 3a1a4
TaJIOTEHOB C HATPUEM, aJTFOMUHUEM. COCTaBJIATH (POPMYJIBI
BrrTecHeHne xmopoM OpoMa win Hola | COeIMHEHHUU TajJoreHOB U IO
13 pacTBOPOB X COJIEH (hopMynaM qaBaTh Ha3BaHHSA
COEIMHEHUSIM TaJOr€HOB
Honyuam eo3moorcnocmeo
Hay4umucs: OCO3HABATh
HEOOXOIUMOCTb COOJTIOIEHUS
[IPaBWJI HKOJIOTMYECKOI
6e30macHOCTH IIpH OOpaIIeHUH ¢
rajJloreHaMu
34. | CoenuHeHus 11.01 OCHOBHBIE COEJIMHEHUS TaJIOTEHOB: Hayuamcs: ycranaBnuBaTh CBs3b | PeryJjsiTuBHbIE: Bocnuranue
raJOTeHORB rajjoreHOBOAOPOIbI, COIU MEX/ly CBOMCTBAMHU COEAMHEHUN | YUUTHIBAIOT IPABUIIO B OTBETCTBEHHOTO
raJIOT€HOBOJIOPOAHBIX KUCIIOT. U UX IPUMEHEHUEM, U3y4aTh IUTAHUPOBAHUU M KOHTPOJIE CII0C00a | OTHOIIECHUS K
JdemoncTpanum: CBOWCTBA COEIMHEHUM raJIOT€HOB | PEIICHUS pupoJe
OO0pa3s1pl IPUPOTHBIX B XO/I€ BBIIIOJIHEHUS I[Ho3naBatenbHbIe:
COeIMHEHUH XJIopa. 11ab0paTOPHBIX OMBITOB , Hcnonp3yroT TOUCK HeOOX0 MO
Jlal. ombITHI: Honyuam eo3moorcnocmeo HHPOPMALNH [T BHITIOTHEHHUS
27. KauecTBeHHasl peakuus Ha Hay4umocs: UCIONb30BaTh Y4eOHBIX 33JaHUH C UCTIOIE30BAaHIEM
raJIOr€HU-UOHBI prOOPETEHHBIC KOMIICTCHIIH Y4eOHO TUTpaTypsI
MIPY BBITIOTHEHUH TPOEKTHBIX KommykaTuBHbIE:
paboT MO U3YYECHUIO CBOKCTB U YuuTHIBAIOT pa3Hble MHEHUS U
croco0OB MOJyYEeHNS U CTPEeMSITCS K KOOPIUHAIIH
pacno3HaBaHUsl COEIMHEHUN Pa3IUYHBIX NO3ULUI B
raJIOTEHOB COTPYIHUYECTBE
35. HpaKTquCKaﬂ 13.01 Pemenue skcriepuMeHTaNbHBIX 33024 | Hayuamcs: obpamarbcs ¢ PeryasituBHbIe: Osnanenne

padora Ned

1o teMe «lloarpymnmna ragoreHoB»

nmabopaTopHEIM 000pyI0OBaHHEM

OCyIIECTBISAIOT MOMIAroBbIA

HaBbIKaMU 1JIs1




Perienue W HarpeBaTeIbHBIMU MPUOOPAMH | KOHTPOJIb TI0 PE3YJILTATy MPaKTUUECKOH
SKCIIEPUMEHTAIIbHBIX B COOTBETCTBUU C MPaBUIaAMHU JIeSITeIbHOCTH
TEXHUKHU 0€301aCHOCTH, Ilo3naBaTenbHbIE:
3a4aa4 110 TeMe .
OTIMCHIBATH XUMUICCKUH [IpoBonsAT cpaBHEHHUE H
«loxrpymmna SKCHEPMMEHT ¢ HOMOMLIBIO A3bIKA | KIACCH(UKALMIO 110 33JaHHBIM
KHucjaopoaa» XUMUH, JIETaTh BIBOJIBI 11O KpUTEPUAM
pe3yabpTaTaM SKCIIEpUMEHTA. KommykaTuBHbIe:
Ionyuam eo3moorcnocmeo Haxonsar obmee pemenne yaeOHON
Hay4umuvcs: OCO3HABATh 3aJ1a9H
HEOOXOTUMOCTh COOJTFOICHUS
npaBui b u OT ans coxpaHeHus
CBOETO 3/I0POBBSl H
OKPYXKaIOIINX
36. KI/IC_]'IOpO bl 18.01 CtpoeHue aToMa U aJlIoTPOIHs Hayuamcs:, PeryasituBHbIC: CrtpemiieHue K
KHCIIOPO/Ia; CBOMCTBA U IPUMEHEHHE XapaKTepu30BaTh CTPOCHHE PaznnyaroT croco6 u pe3ynprar 3I0pOBOMY 00pasy
€T0 aJUTOTPOITHBIX MOTU(DUKAIHHA. MOJICKYJIBI KHCIIOPOJa, JEHCTBUS JKU3HU
JIa0. onbIThHI: COCTaBIIATh XUMUYECKHE I[o3naBarte/ibHBIE:
28. IlomyueHne YpaBHCHHS, XapaKTCPHU3YIOIIHE Brnanerot o0 mpueMoM penieHus
1 pacrmo3HaBaHUE KHUCIOPOaa XUMUYECKHE CBOHCTBA 3amaq
KHCJIOpOa, OOBACHITD KommykaTuBHbIe:
MIPUMEHECHHE aJUTOTPOITHBIX JloroBapuBarTCs O COBMECTHOM
MOIU(pHKAIMN KUCIOPOIa, JIEATEIILHOCTH 110 PyKOBOACTBOM
OITMCBhIBATH na6opaTopHLIe u YUuTes
MPOMBIIIJICHHBIE CIIOCOOBI
MOJIy4€HHUsI KUCTIOPOIa .
Tonyuam eo3mooxcnocmo
Hay4umucs: TPaMOTHO
oOpamarbcs ¢ BemecTBaMH B
MTOBCETHEBHOM JKM3HHI
37. Cepa, ee pusnuexue u 20.01 Crpoenue aToMa U ajuioTponus cepsl; | Hayuamcs:, PerynsituBHble: DOpMUPYIOT OCHOBBI

XUMHUYECKHUE
CBOWCTBA

CBOICTBA ¥ TPUMEHECHHE
POMONYECKOH CepHl.
JemoHcTpanuu:
BzaumonelictBue cepbl

¢ MeTajlaMH, BOJIOPOIOM U
KHCJIOPOJIOM.

Jlad. ombITHI:

29. T'openwne cepbl Ha BO3IyXe U B
KHCJIOPOJIe

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

PasmigaroT crioco0 u pe3ynpTar
NeHCTBHS

ITo3naBaTenbLHbBIE:

BrageroT o0muM nmprueMoM penieHus
3a1a4

KommykaTuBHbIE:
JloroBapuBaroTcs 0 COBMECTHOM
JACATCIBbHOCTH, l'IpI/IXO)Iﬂ K o6meMy
pENIeHHIO

3KOJOIH4€CKOIro
MBIIJICHUSA




Honyuam eo3moorcnocmo
HAy4umucs: TpaMOTHO
obpaiartbcs ¢ BelIeCTBaMHU B
MTOBCETHEBHOM JKU3HU

38. | CoenuHeHus cepbl 25.01 | Oxcugsl cepst (IV) u (VI); nx Hayuamcs:, PeryasTuBHbIe: DopMUPYIOT UHTEPEC
MOJTy4eHHE, OIMCHIBATH CBOMCTBA Y4YNTHIBAIOT IPABHIIO B K KOHKPETHOMY
CBOHCTBA ¥ IPUMEHECHNE COGAMHEHUH CepBhl, COCTABIATh IUITAHUPOBAHMH U KOHTPOJIE criocoba | XUMHIECKOMY
YpaBHEHHS PEaKIHH, pemeHust 3JIEMEHTY, MTOUCK
COOTBETCTBYIOIIUX «UEMOYKE) Ilo3naBaTenbHbIE: JIOTIOJTHUTENBHOM
MpeBpaIICHAIN Hcnonp3ytoT MOUCK He0OXO0IMMOM nH(pOpPMAINH O HEM.
IHonyuam eozmooicnocms nH(opManuK A5 BEIMOTHEHUS
Hay4umucs: TPOTHO3UPOBATh y4eOHBIX 33JaHUH ¢ UCTIOJIB30BaHHEM
XMMHMYECKHE CBOICTBA BELLIECTB y4eOHOI TUTpaTypsl
Ha OCHOBE MX CBOMCTB U KommykaTuBHbI€:
CTPOCHUS KonTtpomupyrot aeiicTBie napTHepa
30. CepHa;[ KUCJIOTa KakK 27.01 CepHas KUCIIOTa KaK AJIEKTPOJIUT U ee | Hayuamcs:, PerynstuBHbie:
JEKTPOJIUT U €€ COIU COJIH, UX NPUMEHEHUE B HAPOLHOM OIHCHIBATh CBOMCTBA CEPHOU PagnmqaloT croco0 ¥ pe3ynbTaT
XO3AHCTBE. KHCJIOTBI, B XOZI€ ITPOBEACHUS JeiicTBus
JdemoncTpanum: 71a60PaTOPHBIX OTBITOB , Io3naBaTte/ibHBIE:
O0pa3ibl NPUPOTHBIX MIPOBOIUTH KaYECTBEHHYIO Brnaneror o6umm mpueMoM penieHus
coenuHeHu# cepbl. OOpasibl peakIuio Ha cyib(haT - HOH 3amaq
BaXXHEHIIINX JUISI HAPOJIHOTO IHonyuam eosmooicnocms KommykaTuBHbIe:
Xo03s1iicTBa CyIb(aTOB. HAYNUMbCsl: XapaKTepu30BaTh JloroBapuBaroTcs 0 COBMECTHOI
Jla. ombITHI: ocoObIe cBOWCTBA JIESITEIIFHOCTM, IIPUXOJAT K 00IIeMy
30. CpoiicTBa pa30aBiIeHHON CEpHOU KOHLEHTPHUPOBAHHOM CepHOM PELIeHHIO
KHCJIOTHI KHCJIOTHI
40. CepHa;[ KHUCJIOTa Kak 1.02 CepHasi KUCJIOTa KaK OKUCIIUTED. Hayuamcsa :coctaBisTh PerynsituBHble: HcnsbiThIBatOT
OKHUCIIATETb. [Ipou3BOACTBO CEPHOI KUCIIOTHI U €€ YPaBHEHHs OBP c yuactuem [InanupytoT cBOU AecTBUS B HYBCTBO TOP/OCTH 32
Homvaenmne i IIpUMEHEHNE CEPHOH KUCIOTBI, ONUCHIBATH COOTBETCTBHH C IMOCTABIEHHOH POCCHIICKYIO HAYKY
yi . o0acT TPUMEHEHUs CEpHOI 3a/1a4eii ¥ yCIOBHAMU €€ pean3ainn
IIPUMEHCHUE CCPHOU KMCJIOTHI To3naBaTeJbHbIE:
KHCJIOTBI Tonyuam o3modxcnocms Brnanerot obumm mpueMoM penieHuns
Hay4umuvcs: TPABOIAUTH 3a1aq
MIpUMEpHl YPaBHEHUH peakui, KommykaTtusHbIe:
JIEKAIUX B OCHOBE Konronupyror neiicteus naptHepa
IIPOU3BOJICTBA CEPHOM KUCIOTHI
41. | IlpakTHYecKas 3.02 Pemenne skcniepuMeHTaNbHBIX 33/1a4 | Hayyamcs: oOpamarbes ¢ PeryasiTuBHbIe: YMerT ynpasnarth

10 TEMC «Honrpyrma KHCJIOpOJAa»

71a00paTOpPHBIM 000pyJOBAaHHEM

OCyLIECTBISIOT NOIAroBbIi

CBOEH




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

W HarpeBaTeIbHBIMHU MPpUOOpaMu
B COOTBETCTBHH C MPaBUIIAMU
TEXHUKH 0€30I1aCHOCTH,
OIIUCHIBATH XUMUYECKHM
IKCTIEPUMEHT C TIOMOILBIO SI3bIKa
XUMHMH, J€1aTh BEIBOIBI 110
pe3ysbTaTtaM KCIIEPUMEHTA.
Honyuam eozmooicnocme
Hayuumucsi: 0CO3HaBaThH
HEOOXOAUMOCTH COOJIIOACHUS

KOHTPOJIb 110 Pe3yIbTaTy

IMo3naBarenbHbIe:
CTposT peueBoe BHICKa3bIBAaHHE B
YCTHOH M MHCHEMEHHOI popme

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

MO3HaBaTEIbLHOM
JACATCIbHOCTBIO

npaBuiITh u OT as coxpaHeHHUs! | COTpyIHUYECTBE
CBOETO 3/I0POBbS U
OKPY’KaIOIMIHUX
42. | A30T U ero cBoMcCTBa 8.02 CtpoeHue aToMa U MOJIEKYJIbI a30Ta; Hayuamcs:, PeryasituBHbIC: DopMHUPYIOT UHTEPEC
CBOICTBA a30Ta KaK MPOCTOrO XapaKTepH30BaTh CTPOCHHE ITnaHupyrOT CBOM NEHCTBUSA B CBSI3H C | K KOHKPETHOMY
BELLECTBA aToOMa U MOJIEKYJbl a30Ta, [IOCTABJIEHHOM 3a/1a4eil U yCIOBUSMH | XUMHUYECKOMY
OOBSCHATH 3aBUCHMOCTb CBOWCTB | €€ PEIICHHUS 3JIEMEHTY
a30Ta OT €ro NOJOXKEHUS B Ilo3naBartenbHbIe:
[CX2 1. Menneneesa, CraBsat u GOpMYIHPYIOT HETH H
COCTAaBIISITh XMMHUYECKUE poOJIEeMBI ypoKa
YPaBHEHHS, XapaKTEPHU3YIOLIHe KommykaTtuBHblIe:
XMMHYECKHe CBOHCTBA a30Ta ATIeKBaTHO HCIOJIB3YIOT PEUCBBIE
Tlonyuam eo3moorcnocmeo cpeacTBa s 3GPEKTUBHOTO
Hay4umucsi: TPAMOTHO pemeHns KOMMYHUKATHBHBIX 3a/1a4
obpaimartbcs ¢ BEMeCcTBaMu B
IIOBCEIHEBHOU JKHU3HU
43. | AMMHax u ero 10.02 AMMUak, CTpoeHue, CBOWCTBA, Hayuamcsa: onucelBath cBOMCTBA | PeryjsiTuBHbIe:
coenunenus. Conu nosydeHue u npuMeHenune. Comu aMMHaKa B X0/1€ IPOBEICHUS [TmaHupyIOT CBOM JEHCTBUS B CBSI3H C
aMMOHHSI, UX CBOMCTBA U 11a00paTOPHBIX OIBITOB, [IOCTaBJIEHHOM 3aJ1aueil U yCIOBUSIMHU
aMMOHNA MIPUMEHEHUE. MIPOBOJUTH KAUECTBEHHYIO €€ peLeHust
Jla0. onbITHI: PEaKIUIO Ha NOH -AaMMOHUS Ilo3naBatenbHbIe:
31. U3yueHue cBOMCTB aMMHaKa. THonyuam eo3modicnocme CraBst 1 GOpMYJIUPYIOT LENU U
32. Pacno3HaBaHue coneil aMMOHUS Hay4umucsi: IPUBOJUTH npoOJIeMBbl ypoka
IIPUMEPhl YPABHEHUH peakuil, KommykaTuBHbIe:
JIEKAIIUX B OCHOBE Kontponupytot neiictBus naptaepa
MIPOMBIIIJICHHBIX CTIOCOO0B
MOJIy9YeHHS] aMMHaKa
44. | Okcumpl a30Ta 15.02 | Oxcuast azota(ll) u (1V) Hayuamcs:, PeryasiTuBHbIE:

OIMMCHIBATh CBOMCTBA
COEIMHEHUH a30Ta, COCTABJIATh

YuuThIBaIOT IPABWIIO B
IUTAHUPOBAHNUHU M KOHTPOJIE CcItocoba




YpaBHEHHUs peaKiui,
COOTBETCTBYIOILUX «IIETIOYKE
MpeBpanieHui

Ionyuam eo3moorcnocmeo
HAay4umucs: TPOrHO3UPOBATh
XUMHUYECKHE CBOMCTBA BEILECTB

pemeHus
Ilo3naBaTenbHbIC:

Hcnonb3yroT NOUCK HEOOXO0MMOit
HHPOPMALINH [T BHITIOTHEHHS
Y9eOHBIX 3aJaHUH C UCTIOIE30BAaHIEM
y4e0HO TUTpaTypsI

Ha OCHOBE MX CBOICTB U KommykaTuBHbIe:
CTPOEHUS KoHTponupytoT nelicTBue naptHepa
45. | A3oTHas KUCJIOTa KakK 17.02 A30THas KUCJIO0Ta KaK 3JIEeKTpONIUT, ee | Hayuamcs:, PerynsatuBHbie:
JIEKTPOJINT, €8 CBOICTBA M IPUMEHCHUE. OTIACHIBATh CBOMCTBA a30THOM Pagnnqa}oT croco0 ¥ pe3ynbTaT
JeMoHcTpanuu: KHCJIOTBI, B XOZI€ ITPOBEACHUS JIEHCTBUS
TIPUMCHCHHC OO0pas3iipl BaXXHESUIIINX 1a60PaTOPHBIX OMBITOB Ilo3HaBaTe/ibHBIE:
JUIS HApOJHOTO XO035HCTBAa HUTPATOB. | [lomyuam 803modcHOCHb Brnanerot o6umm mpueMoMm penieHus
JIa6. onbITHI: HAay4umucsi. COCTaBIATh 3aga4
33. CpoiicTBa «IIETIOYKW MPEBPAILEHUH 110 KommykaTuBHbIE:
pa30aBICHHON a30THOM KUCIOTHI a3oTy JloroBapuBarTCs O COBMECTHOM
NESITeTHHOCTM, IIPUXOIAT K 00IIeMy
PEIICHHIO
46. | A3oTHAsa KUCJIOTA KakK 22.02 A30THas KUCJI0Ta KaK OKHUCIUTEIIb. Hayuamcs :cocTaBisTh PerynstuBHbie:
OKHCIIUTEND, €& Hutpats! 1 HUTPHUTEHI, TpobIeMa ux ypaBHenust OBP ¢ yuyactuem [InanupytoT cBOU AeHCTBUS B
COJICPXKAHUSA B C/X TIPOTYKIIHH. A30THOW KHCJIOTHI, IPUMEHSTh COOTBETCTBHUH C TIOCTABICHHON
IOy eHHC A30THBIE YIOOpeHHS COJIM a30THOM KHCJIOTHI B 3aaueii M yCIOBUSAMU €€ peann3aiui
JdemoncTpanum: MIPAaKTUYECKOU J1eATeIbHOCTH, Ilo3naBaTenbHbIE:
B3aumonelictue IIPOBOJUTH KaYECTBEHHYIO Brnaneror o6umm mpueMoM penieHus
KOHLIEHTPUPOBAHHOM a30THOMI pPEaKIUIO Ha HUTPAT - UOH 3aza4
KHCJIOTHI C MEIBIO. THonyuam eo3modcHocms KomMykaTuBHBIE:
JIa6. onbITHI: Hay4umovca’ XapakTepu30BaTh KonTonupytot neiictBus napTHepa
34. B3aumopaeiicTBue ocoOble cBOMCTBA
KOHUEHTPUPOBAHHOHN a30THOM KOHLEHTPHUPOBAHHOMN a30THOM
KHCJIOTHI C MEJIbIO KHCJIOTHI
47. | dochop. 24.02 CtpoeHue aToMa U aJlIoTPOIuUs Hayuamca: PerynsituBHble: DopMUPYIOT UHTEPEC
CoeauHeHus ¢docdopa, coiicTBa 6eoro u XapaKTepU30BaTh CTPOECHUE IInanupyroT cBOM JEUCTBUS B CBS3H C | K KOHKPETHOMY
I KkpacHoro ¢ocdopa, ux npuMeHenue. | aroma gocdopa, 00bSICHITH MOCTaBJICHHOH 3a/1auel ¥ YCIOBUSIMU | XUMHUYECKOMY
(ocdopa. [onarne o OCHOBHBIE COCTUHEHUS: OKCH]T 3aBUCHUMOCTh CBOMCTB (pochopa ee peleHus 3JIEMEHTY, TIOUCK
ocdopHbix docdopa (V) u oprodocdopHas kuc- | oT ero nonoxenus 8 [ICXD JI.U. | Tlo3naBaTeabHbIe: JIOTIOJTHUTEILHOM
y10OpeHusx nota, pocdarsr. DochopHbIe MeHnpeneeBa, COCTaBIATh CraBat u GOpMyIHPYIOT LETH U UHPOPMALINHU O HEM.

YI0OpeHus.
JdeMoHcTpauum:
O06pas3Isl IPUPOTHBIX

XUMHUYCCKHUEC YPABHCHUA,

XapakTepU3yIOIINe XUMHUUECKUe

CBOMCTBA a30Ta

pobJIeMBI ypoKa
KommykaTuBHbI€:
AJIEKBATHO HCIIOJIB3YIOT PEYEBHIE




coeauHenuit pochopa. OOpasibl
BOXHEHIIHX JIsl HAPOTHOTO
x03sicTBa pochaTos.

JIab. onbIThI:

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

36. PacnosnaBanme ¢ocdaros

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

cpeacTBa A1 3P GEKTUBHOTO
pelIeHust KOMMYHUKaTHBHBIX 33/1a4

48. | Yrmepon 1.03 Crpoenue aToma 1 alIoTpONuUs Hayuamca: xapakTepu3oBaTh PerynstuBHubie: DopMHPYIOT
yriepoja, CBOMCTBA €ro CTPOEHHUE aTOMa yIIIepoAa, PazmiuaroT crioco0 u pe3ynbTar UHTEpece K
MOIUGbHUKAIMNA U UX TPUMCHCHHE. O0OBSCHATH 3aBUCUMOCTh CBOHCTB | JIEHCTBHS KOHKPETHOMY
JemMoHcTpanuu: yriepoja OT €ro MOJIOKCHUS B Ilo3naBaTenbHbIE: XUMHUYECKOMY
ITornomenue yriieM pacTBOPEHHBIX IICX3 I.1. Menneneena, Brnaneror oOuiM mpueMoM petieHuss | 3JIeMEHTY, TOUCK
BEIIECTB WU ra3oB. BoccTaHOBNIEHHE | COCTABIATH XUMHUYECKHE 3a1a4 JIOTIOJTHUTEIbHOU
MEIU U3 €€ OKCUJa YIJIEM. YpaBHEHHUSI, XapaKTEPU3YIOLIE KommykaTtuBHbIe: nH(pOpPMAINH O HEM.
Jla0. onbITHI: XUMHUYECKHE CBOMCTBA yriiepoja | JloroBapuBaroTCsi O COBMECTHOM
37. I'opeHue yris B KUCJIOPOAE Honyuam eo3moorcnocmeo JIEATENBHOCTH MOJ] PYKOBOJICTBOM
Hay4umucs’. ONUCHIBATH YUUTENSA
(hmznvecKue ¥ XUMHYICCKIEe
MIPOLIECCHI, SBISIOLIUECS YACTHIO
KPYrOBOpPOTa BEIIECTB B IPUPOJE
49. | Oxcuasl yriaepona 3.03 Oxkcunept yraepopa (1) u (IV), ux Hayuamcs:, PeryasituBHbIe: DopMUPYIOT YMEHUE
CBOMCTBA U TPUMEHEHNE OIIHCHIBATh CBOICTBA OKCHJIOB YYUTBIBaIOT IPaBUIIO B WCTIOJIB30BATh 3HAHUS
yriepoja, COCTaBIATh IUTAHUPOBAHUHU M KOHTPOJIE crtocoba | B OBITY
YpaBHEHHUs peaKiuii, peueHus
COOTBETCTBYIOIINX «I[ETIOYKE) ITo3naBaTenbHbIE:
MpeBpalieHuH . NPOBOJUTH HVcrionb3yroT MOUCK HEOOX0 MOt
KaueCTBEHHYIO pEaKkLHIO 10 HHPOPMALNH [T BHITIOTHEHHS
pPacroO3HaBaHUIO YIJIEKUCIOTO Y4eOHBIX 33JaHUH C UCTIOIE30BaHUEM
rasa Y4eOHOH TUTpaTypsI
Honyuam eo3moorcnocmu KommykaTusHbIe:
HAay4umucs: NPOrHO3UPOBATh KouTponupytoT nerictBue naptHepa
XUMHUYECKHE CBOMCTBA BEIIECTB
Ha OCHOBE MX CBOMCTB U
CTPOCHUS
50. | Yromapuas KHucjioTra u 10.03 | Yroabnas kucnota. Coau yroiabHOH Hayuamcs: PerynsituBHble: DopMUPYIOT YMEHUS

e€ cou.
JKecTkoCTh BOIBI U

KHUCJIOTHI: KaJIbIHUT, COJAa, ITOTAalll, UX
3HA4YCHUC U NIPHUPOJC U KU3HU
YCJIOBCKaA.

JIaBaTh OIpeeCHUs OHATUSIM
«KECTKOCTb BOJBI» ,0IIUCEIBATh
CBOMCTBA YroJabHOW KHUCIIOTHI,

PasmigaroT crioco0 u pe3ynbTar
NeHCTBHS
ITo3naBaTeabHbBIE:

HCIIONIB30BATh 3HAHMUS
B OBITY




CIIOCOOEI €€

JKecTkocTh BOIBI ¥ CIIOCOOEI ee

COCTaBJIATh YPABHEHUS PEaKIHi,

Brnanerot o0mmmM npueMoM penieHus

yCTpaHEHHS yCTpaHEHUs.. COOTBETCTBYIOLINX «IETIOYKE) 3a1au
JemoHcTpanuu: IpeBpalleHUH , COCTABIATh KommykaTuBHbIe:
OO0pas3Isl IPUPOIHBIX COSTUHEHHHA Ha3BaHM COJIEH YTrOJIbHOMI JloroBapuBaroTCsi 0 COBMECTHOM
yrnepoza. O0pa3upl BOXKHEHIINX I | KUCJIOTHI, JESATEILHOCTM, IIPUXOIAT K 00IIEeMy
HapOJHOTO XO03s5HCcTBa KapOOHATOB. MPOBOJIUTH KA4ECTBEHHYIO PpEIEHNIO
JIa6. onbITHI: peaKIiio Ha KapOOoHAT - HOH
38. [lomy4yeHne yroapHOM KHCTIOTEL M | Tlonyuam 603mModcHOCHb
n3ydenue ee cBoHcTB. 39. Ilepexon Hay4umucsi: TPOTHO3UPOBATH
KapOOHATOB B THAPOKApOOHATHI. XMMHYeCKHe CBOMCTBA BEIIECTB
40. PaznoxxeHue rupokapboHaTa Ha OCHOBE MX CBOMCTB U
HaTpHs CTPOCHHUS
51. erMHI/Iﬁ 15.03 CtpoeHue aToMa KpEeMHHUS; Hayuamcs:, PeryasituBHbIC: Dopmupyrot
KPHUCTaJNTNUECKUI KpEeMHUH, ero XapaKTepH30BaTh CTPOCHHE AJIeKBaTHO BOCHIPUHUMAIOT UHTEpeca K
CBOICTBA U IPUMEHEHHE aToMa KpeMHHs, OOBSICHATh MIPEUIOKEHHS U OLECHKY YUUTENS U KOHKPETHOMY
3aBHCUMOCTb CBOIICTB KPEMHUS OJHOKIIAaCHHKOB XUMHYECKOMY
ot ero nonoxkenus B [IICXD JI.W. | Ilo3naBaTeJbHbIE: 3JIEMEHTY, IIOUCK
Memnneneesa, COCTaBIATh Bei6uparor Hanbonee >3phexTHBHBIE | TOMOTHUTEIHHON
XUMHYECKHE yPaBHEHUS, CIOCOOBI pelIeHNs 33/1a4, nH(pOpPMAINH O HEM.
XapaKTEPU3YIOIIUE XUMHUECKUE | KOHTPOIHUPYIOT U OLICHUBAIOT
CBOMCTBA KPEMHHUS HpOLECC U PE3YIbTAT AEATEILHOCTU
Honyuam eosmodncnocmo KommykaTuBHbIe!
Hay4umucsi: TPAMOTHO JloroBapuBaroTCs 0 paclpeaeIeHUN
oOpamiaTbcs ¢ BeIeCTBaMH B (GbyHKUU 1 poneit B COBMECTHOM
MTOBCEHEBHOM KU3HH JIESITETIBHOCTH
52. | Coenunenus KPEMHHUS 17.03 Oxcun kpemuus (IV), ero npupoansie | Hayuamces:, PeryasituBHbIe:
pa3HOBUIHOCTH. CHIIMKATHI. OIHCHIBATh CBOMCTBA OKCHJIA YYUTBIBaIOT IPaBUIIO B
3Ha4YeHne COeANHEHUH KPEMHHUS B KPEMHHS, COCTABIISITh YPaBHEHUS | IUNTAHUPOBAHUH U KOHTPOJIE criocoba
KMBOM M HEXXKUBOM MIPUPOJE. peaKIyii, COOTBETCTBYIOILUX peleHus
JdeMoHcTpanuu: «UEMOYKe» NPEBPALICHUN . Ilo3naBaTenbHbIE:
OO0pas1b! TPUPOAHBIX COSANHEHNH MPOBOJIUTH KA4ECTBEHHYIO Hcnonb3yIoT MOUCK He0OX0IMMOM
KpEMHUS. peaKIM0 Ha CWJIMKAT - HOH nH(pOpMaLUK JJIs1 BEITTOTHEHUS
JIa6. onbIThI: THonyuam eo3modicHocme Yy4eOHBIX 33/IaHUH C UCTIOIb30BAHHEM
41. IlomyueHne KPEMHEBOH KHCIOTHI Hay4umucs: NPOrHO3UPOBATh y4eOHO# TUTpaTypsI
U U3Y4YEHHUE €€ CBOWUCTB XUMHUYECKHE CBOMCTBA BEILECTB KommykaTuBHbIe:
Ha OCHOBE MX CBOMCTB U YuuThIBalOT pa3Hble MHEHUS U
CTPOCHUS CTpeMATCA K KOOPANHAIINN
pa3JIMYHBIX MMO3UIUI B
COTPYAHUYECTBE
53. | Cunukataas 22.03 TlonsiTHE O CUITMKATHOM Hayuamcsa: npaktuueckomy PeryasituBHbIe: dopmupyror




IMPOMBIIIJIICHHOCTDb

IIPOMBINIIEHHOCTH. CTEKII0, IIEMEHT,
KepaMHKa.
JdeMoHcTpanum:

MPUMECHCHUTIO COCIUHECHUM
KpEMHUA
HOﬂyuam BO3MOINCHOCMb

PazmiuaroT criocod u pe3ynabTar
IEUCTBUS
ITo3naBaTeabLHBIE:

[IOHUMAHHE
0COOEHHOCTEN KU3HU
U TPy/Jia B YCIOBHUSIX

OO0pa3usl CTEKIa, KEPAMUKH, IEMEHTA | HAYy4YumbCs. MPOTHO3UPOBATH Brnaneror oOmmm npremMoM penieHust | mHGOpMaTH3AINH
XUMHYECKHE CBOWCTBA BEIECTB 3aj1a4 ob1mecTBa
Ha OCHOBE MX CBOICTB U KommykaTuBHbIe:
CTPOEHUS JloroBapuBaroTCsi 0 COBMECTHOM
JIeSITEIbHOCTH O] PyKOBOJACTBOM
YUUTENS
54. | O6o061IEeHue o TeMe 24.03 [omyuyenne, cobupanue u Hayuamca: obpamatbcs ¢ PerynstuBHubie: OBnaznenue
«HeMeTamuisi» pacro3HaBaHHe nabopaTopHbIM 000opyaoBanreM | OCyIIECTBISIOT NOIIATOBBIH HaBBIKAMU IS
ra3os W HarpeBaTeJIbHBIMU MPUOOPAMH | KOHTPOJIb 110 PE3YJIBTATY MPaKTUYECKOH
B COOTBETCTBHH C NPaBIIAMH JeSITeIbHOCTH
TEeXHUKHU 0€30I1aCHOCTH, Ilo3naBaTenbHbIE:
OTHCHIBATh XUMHUYCCKHUH CtposT peueBoe BbICKa3bIBaHHE B
9KCIIEPUMEHT C TIOMOIIBIO SI3bIKA | YCTHOW M NMCHbMEHHOH (hopme
XUMHH, JIENATh BEIBOJBI IO KommykaTtuBHbIe:
pe3yabTaTaM dKCIEPUMEHTA. Y4UTBIBAIOT Pa3HbIE MHEHHS U
THonyuam eosmodicnocms CTpeMSATCA K KOOpAUHALINU
HAy4umucsi: 0CO3HAaBaTh pa3NUYHBIX TO3HUIUII B
HE0OX0MMOCTb COOJIIOICHHS COTPYAHUYECTBE
npaBui b u OT ans coxpaneHus
CBOETO 3/I0OPOBbS |
OKPYKAIOMINX
55. KonTpoasnas 5.04 Hayuamca: 0600maTs 3HaHUS 1 | PeryJsiTuBHbIE: BripaxaroT
padora Ne3 o Teme NPEJICTaBISTh UX CXeM, Tabnul, | BHOCAT HE0OX0MMBblE KOPPEKTUBBI B | a/IeKBATHOE
MIpe3eHTaIH JIeficTBHE TIOCIIE €TO 3aBEePIICHNS HA | TIOHUMAaHUe MPUYNH
«Hemeraib»
OCHOBE €T0 y4eTa CJIeIaHHBIX ycrexa u Heycrexa
omuboK yaeOHOI
Ilo3naBartenbHbIe: JESTENbHOCTH
CrposT peueBoe BbICKa3bIBaHHE B
YCTHOH U IHChMEHHOH popme
KommykaTusHbIe:
KoppextupyoT n1eicTBuUs napTHEPA
56. IIpakTHyeckasn 7.04 KoHTponb npeaMeTHbIX U Hayuamcsa: npuMeHAThb PerynsiTuBHBIC: OCYLIECTBIISIIOT [IposiBisitoT
pabora Ne6 MeTanpeIMEeTHBIX YIeOHBIX JEHCTBUI | MONydeHHBIE 3HAHUS U MOIIAroOBBIl M UTOTOBBIN KOHTPOIb OTBETCTBEHHOCTb 32
Tonyuene, o Teme «HemeTanmb» c(hOopMHUPOBAHHBIE YMEHHS [T 10 PE3yNbTaTy pe3yIBTATHI

coOupanue u
pacrio3HaBaHHE T'a30B

pemeHus yueOHbIX 3214

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




KoMMyKkaTHBHBIE. yUUTHIBAIOT
pa3Hble MHEHUS U CTPEMSTHCSA K
KOOpAMHAIMU Pa3IUYHBIX MO3ULIUIN B
COTPKYJIHHYECTBE

Tema 5. O0001LIeHME 3HAHUH 1O

XHMMHH 32 KYPC OCHOBHOM MK0JbI. (104.)

57. | llepuoanueckuit 12.04 | lepuonuueckuili 3aKoH U Hayuamca: 0606matp PeryasTuBHbIe: [IposiBrsitoT
3aKOH U [epuonuyeckas cucrema HHPOPMALUIO TI0 TEME B BHJIC [TmaHupyIOT CBOM JEHCTBUS B OTBETCTBEHHOCTb 3a
XUMHYECKHX 3JIEMEHTOB CXEM, BBITIOJIHATH TECTOBBIC COOTBETCTBHUH C IMOCTaBJICHHOMN pe3yabTar
[Iepuonnueckas y y
. 1. Menneneesa. ®uznueckuit 3a/1aHus 3a/a4eil U yCIOBUAMU €€ peallu3aluu
cucTeMa CMBICJT TOPSAKOBOTO HOMEpa Ilo3HaBaTebHBIE: CTABAT
. . Menneneesa B 37IeMeHTa, HOMEPOB MepUOa U 1 GOPMYITUPYIOT HEH U TIPOOIEMBI
CBETE TCOPHUHU TPVIIIIBL YpOKa; OCO3HAHHO U MPOU3BOJIEHO
CTPOCHHS aToMa CTpOSIT B YyCTHOH M MTUCHBMEHHOU
dopme
KoMmyHukaTuBHbIe:
Bnanenune MoHonOrH4YeCKOM U
JTUAJIOTHYECKON (hopMaMH pedn
58. 3aKOHOMepHOCTI/I 14.04 3aKOHOMEPHOCTHU Hayuamcsa :06006matp PerynstuBHbie:
U3MEHEHMS CBOMCTB 3MEHEHH CBOHCTB S/IEMEHTOB U HX HH(POPMALIKIO TI0 TEME B BHJC Paznuqa}oT croco0 u pe3yabTaT
COCIMHEHUH B MEPUOAX U IPYIIAX B | CXEM, BBIMOJHITH TECTOBYIO JEHACTBUS
3JIECMCHTOB U UX o
N CBeTe MPE/ICTaBICHUN O CTPOSHUHU pabory, IMo3HaBaTenbHbBIE:
COCIMHEHNH B aTOMOB 2JIEMEHTOB. 3HAUCHHE BrazeroT o0IMM IPHEMOM PEIIeHHUS
nepuogax u rpymmiax Ieproau4eckoro 3aKoHa 3amaq
B CBETE KomMykaTuBHBIE:
[P ICTaBICHHIT 0 JloroBapuBarTCs O COBMECTHOM
JIESTETFHOCTH O] PYKOBOJICTBOM
CTPOCHUU AaTOMOB
YAUTEINS
9JIEMEHTOB. 3HAUYCHUE
ITepuoanueckoro
3aKOHa
59. | Buasl xuMmuyeckux 19.04 Buab XuMu4decKux CBSI3€H U THITBI Hayuamcs: 0600mathb PeryasituBHbIe:
CBsI3€l M THIILI KPUCTAJUIHYECKHX PELIETOK. HHPOPMALIMIO TI0 TEME B BHJIE PainnqamT croco0 ¥ pe3ynbTaT
B3anMoCBs3b CTPOCHHS U CBOHCTB TAOJUIIBI, BEIIOJNHATh TECTOBYIO | JCHCTBUS
KPpUCTAITNINYCCKUX
BEIIECTB paboty Ilo3HaBaTeabHbBIE:
PCHICTOK. BliageroT o0IUM IPHEMOM PElEHHUs
Bzaumocssi3b 3a1a4
CTPOEHUS 1 KommykaTuBHblIe:
CBOWCTB BEILECTB KoHTponupyroT neiicTBus napHepa
60. Knaccudukanus 21.04 | Knaccudukarus XUMIHYECKUX Hayuamcsa: 0606marb PerynsituBHble:




XUMHUYCCKUX peaKHI/Iﬁ
110 pa3jInuHbIM

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

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

PazmiuaroT criocod u pe3ynabTar
IEUCTBUS
ITo3naBaTeabLHBIE:

IMIPpHU3HAKaM. .
TpaHUIEI pa3zaena das; Bnanerot oOummM mpueMoM penieHus
TeruioBoi 3¢ dekT; n3meHenne 3amaq
CTENEHEN OKUCIIEHUS AaTOMOB; KommykaTuBHbIe:
HCTIOJIB30BaHUE KaTaIH3aTopa; JloroBapHuBarOTCs O COBMECTHOM
HaTpaBJICHUE TIPOTEKAHIS). JIESITETTFHOCTH TOJT PYKOBOJICTBOM
NALIE
61. CKOpOCTB 26.04 CKOpOCTh XMMHUYECKHUX PEaKLHUNA U Hayuamca: o6obmats PerynstuBHubie: Hmerot nenoctHoe
XUMHYECKUX PeaKLHil (hakTOpHI, BIUAIOIINC HA HEE HH(POPMALIUIO TI0 TEME B BHJC PaénuqamT croco0 u pe3yapTaT MHUPOBO33pPEHUE,
CXEM, BBITIOJHAThH TECTOBYIO JIEHCTBUS COOTBETCTBYIOIIIEE
paboty Ilo3HnaBaTenbHbIE: COBPEMEHHOMY
BrageroT o0muM npueMoM peltieHusi | YpOBHIO Pa3BUTHS
3amaq HayKH
KommykaTtuBHbIe:
KoHTponmpyroT nelicTBus mapTHepa
62. Kﬂaccnq)HKaHHg 28.04 [IpocThle U cnOXKHBIE BEIIECTBA. Hayuamca: o6o0marts IIposBsitoT
HEOPraHUYECKHX MeTarsl 1 HeMETallTbl , COCTaB, HHPOPMALIHIO TI0 TEME B BHIE JIOOPOKENaTEILHOCTh
KIaccu(UKaIus CXEM, BBITIOTHATH TECTOBYIO ,OT3BIBUUBOCTH, KaK
BCIICCTB paboty TTOHUMaHHE TYBCTB
JIpYTUXJIIoAeH u
63. CBoiicTBa 5.05 OO01mue XUMHYECKHE CBOMCTBA Hayuamcsa: o6obmiats PerynsituBHble: COTEpEKUBAHUE UM
HEOPraHMYECKHX OKCHJIOB W THIPOKCHIOB (OCHOBaHWH, | MH()OpPMAIIHIO IO TEME B BUJIE PagnﬂqamT croco0 ¥ pe3yibTaT
BEIIECTB KHCJIOT, aM(OTEPHBIX THAPOKCHIOB), | CXEM, BHIIIOIHATH TECTOBYIO nefcTBUs
cosiu B cBete TO/I pabory I[Ho3naBatenbHbIe:
Brnanerot o0 mpueMoM penieHus
3amad
KommykaTuBHbIE!
KoHTponupyroT neicTBus naptHepa
64. | 'eHeTnueckue 10.05 I'eneTnueckue psapl MeTAILIA, Hayuamcsa: o600marpb PeryasituBHbIe:
PSUIBI MeTaILIa, HEMETaJlJla | MEPEXOTHOTO MeTajlia “H(GOPMAIIHIO TT0 TEME B BHIE Paimzma}oT Croco0 u pe3yabTaT
CXEM, BBITIOJHATH TECTOBYIO JEHCTBUS
HEMCETaJliia u
paboty Ilo3HaBaTeabHbBIE:
OepexXoaHOro Merajuia BliageroT o0IUM IPHEMOM PEleHHUs
3a1a4
KommykaTtusHbIe:
KoHTponupyroT nedcTBust naptHepa
65. | Tpenunr- 12.04 | TpeHHHT-TECTHPOBAHHUE MO PerynsiruBubie: Bripakaror
BapuaHTam OI'D mpouuisix et u PasmigaroT crioco0 u pe3ynbTar aJIeKBaTHOE

TCCTUPOBAHUC




J€MOBEPCUH

JIEUCTBUSA
Ilo3naBaTenbHbIC:
Brianeror o0muM npuemMom peteHust
3amadq
KommykaTuBHbIe:
KoHTponupyroT neicTBus napTHepa

NOHUMAaHHE MPUYNH
ycmexa i Heycrexa
yueOHOM
IESTEIBHOCTH

60. IIpomesxyTounas 17.05 | TectupoBaHue o BapuaHTaM Hayuwamcsa: npuMeHsTh PerynsiTuBHBIE: OCYLIECTBIISIIOT
aTTecTANHUS I'MA nemoBepcuu [I0JIy4YEHHBIE 3HAHUA U MOIIArOBBI U UTOTOBBIK KOHTPOJIb
c(hopMHUpPOBaHHBIE YMEHHS IS IO PE3yIbTaTy
Hrorosas permeHns yaeOHbIX 3a1a4 Ilo3naBaTenbHbIE:
KOHTpPOJIbHasA CTPOST PEYEBOE BHICKA3LIBAHUE B
padora YCTHOH U MUCbMEHHOH (hopme
KommykaTuBHbI€:
DopMyIUPYIOT COOCTBEHHOE MHCHHUE
U TIO3UITHIO
Pe3eps ( 2 yaca)
67 | Anamms KP 19.05
68 | Urorosoe
MIOBTOPEHUE 24.05




		2022-01-26T15:07:18+0700
	Шадрина Ирина Леонидовна




