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Pabouast mporpamma cocraBiieHa Ha OCHOBE IIPOrpaMMbl Kypca Xumuu st 8-11 kimaccoB
00111e00pa30BaTENbHBIX YUPEKIACHUMN:

[IpumepHbIe porpamMmsl 1Mo yueOHbIM mpeameraM. Xumus. 10-11 kmaccel: mpoexT. — 2-e
u3n. — M.: Ilpocsemienue, 2011. — (CtannapTbl BTOPOTO MOKOJIECHHUS).

Yueonuk: [lyzako C.A. Xumus. 11 kmacc. Yrayonenusrii ypoers / C.A. Ily3akos,
H.B. Mamnuna, B. A. TTonkoB— 2-¢ u3a.,— M.: «IIpocBemenue» — 370 c.

VY4eOnuk PexomennoBan MuHucTepcTBOM 00111€r0 U MpOoecCHOHATBHOI0 00pa30BaHUS
Poccuiickoit denepanumu.

VYuebuuk BxoauT B PenepanbHblii KOMIUIEKT MuHHCTEpCTBa 0Opa3oBaHus Poccuiickoii
denepanuu.

YuyeOHUK CTaOWIBHBIA, ampoOMPOBAHHBIM, AIOIMHUKA  BO3MOXKHOCTH  JOOWMBATHCS
YCTOMYHUBBIX IMOJIOKUTENBHBIX PE3YJIbTaTOB B KiIaccax C yrIIyOJEHHBIM HM3Y4YEHHEM IpeaMeTa.
O0beM M KayecTBO M3JIaracMoro Marepuaja ydeOHHKa B IIEJIOM COYETAIOTCS C LEIsIMH,
MTOCTABJIEHHBIMU MIPH U3yUYEHUH OO0IIeH U HEOPTaHWYECKOW XMMHHU B MPOQHUIBHBIX Kaccax.

VYuebuuk coorBercTByeT Paboueil mporpamme yriayGieHHoro kypca xumun B 11 kiacce,
HCKIIIOYEHHE COCTABJIAIOT HE3HAUUTEIBHOE MU3MEHEHHE IOCIIEI0BATEIbHOCTH H3JIaraéMbIX TEM
[IpY U3yYEHUU MaTepHuaa.

Crpykrypa y4yeOHHMKAa UM €ro COJEpXaHHE COOTBETCTBYIOT HOBOM KOHIIETILIUU
XUMHAYEeCKOTo oOpa3oBaHus. OpUTHHATIBHBI METOAWYECKUN ammapaT y4deOHHKa I03BOJISET
3(PeKTHBHO OpraHU30BaTh YUEOHBINA MPOIIECC.

1. TlosicHuTeNbHAs 3aIUCKA

[Ipennaraemass mporpaMMa IO XHMHUU PAcKpbIBae€T CoJep)KaHHWE OOYy4EeHHS XUMHUU
yuamuxcs 11 kmaccoB oOmieoOpa3oBaTenbHBIX OpraHU3aluii Ha yriayOJeHHOM YpOBHE.
[Iporpamma cocraBneHa Ha oOcHOBe @DYHIAMEHTANBHOTO sApa COACPIKAHUS — OOIIETo
oOpa3zoBanwus, TpeOOBaHMI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENLHOM MPOrpaMMBbI
cpenHero (moxHoro) oomiero o0pa3oBaHus, MpeAcTaBiIeHHbIX B DeepaabHOM rocyJapcTBEHHOM
o0pa3oBaTenbHOM CTaHIApTE CpeaHero (MoJHOro) oOmiero oOpa3oBaHHWS W MPUMEPHOUN
MPOrpaMMBI 110 XUMHH CPEIHETO (TI0JHOTO0) 00IIero 00pa3oBaHMs.

Copepxxanue  oOydeHUsT  peaqu30BaHO B  y4eOHMKaX  XUMHH, BBIITYIIEHHBIX
n3natenbetBoM «IIpocBerenue»:

ITy3zakoB C.A. Xumusa. 10 xmacc. Yrmyonennsiii ypoBenb / C.A. Ilyzakos, H.B.
Mamauna, B. A. [TonkoB— 2-¢ u3a.,— M.: «IIpocsemenue» — 370 c.

Hacrosimass mnporpamma peanusyeT oOmMe IEdH CpenHero (MOJHOro) o0Iero
o0Opa3oBaHWMsI, aBTOPCKHE HJICH PA3BHBAIONICTO, COBPEMEHHOTO, HAYyYHO 00OOCHOBAHHOTO Kypca
XUMHH, BHYTPHUIIPEIMETHbIE M MEXKIIPEIMETHbIE CBs3U, IpeaycMarpuBaeT (GOopMUpOBaHUE
YHUBEPCAJIbHBIX Yy4YEOHBIX JCUCTBUU y4YalIUXCS, TO3BOJSET OCYIIECTBISATh CHUCTEMHO-
JeSITEIbHOCTHBIN U MPaKTUKO-OPUEHTUPOBAHHBIN MOIXObI B 00yUEHUU.

Bkiag ydeOHOro mpeaMera B JIOCTH)KGHHE IMelied cpenHero (IOJHOTrO0) OOMIero
obpazoBanms. Cpennee (moiHOE) oOmiee oOpa3oBaHME — TPEThs, 3aKIIOYUTENbHAS CTYIECHBb
o01mero oopazoBanus.

OpHOM W3 BaKHEWIIUX 3a7ad dTOrO JTama SBJSIETCS TOATOTOBKA YYallUXcs K
OCO3HAaHHOMY M OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO W MPOGECCHOHATBHOTO MMy TH. Y Yaluecs
JOJDKHBI HAYYUTBCA CaMOCTOATCIIBHO CTaBUTb LCJIW W OHNPEACIATH NIYTU HX OJOCTUKCHMHA,
WCIIOJIh30BaTh MPHOOPETEHHBIN B IIKOJIC OMBIT JIEATEIHPHOCTH B PEATBHOW JKU3HU, 32 PaMKaMU
yueOHOro nporecca.

I'naBHbIe 1eJIM cpeaHero (MoJHOro) 001mero 00pazoBaHus:
1. @opmupoBaHHE IIEJIOCTHOIO IPEACTABIEHUS O MHUpPE, OCHOBAaHHOIO Ha
MIPUOOPETEHHBIX 3HAHUAX, YMEHUIX U CII0CO0aX 1A TENbHOCTH.



2. [IlpuoOperenue ombITa pa3HOOOpPA3HOW JEATEIBLHOCTH, OIbITA IO3HAHUS |
CaMOIIO3HAHUSI.

3. IloaroroBka K OCYIIECTBICHMIO OCO3HAHHOTO BbIOOpa MHAMBUAYAIbHON
o0OpazoBarenbHON WM MPO(EeCCUOHATEHON TPACKTOPHUH.

Henn u3yvyeHusi XuMuM B cpeaHei (MOJIHOI) HIKoJIe

1. ®opmupoBaHue yMEHHUS BUAETh M MOHUMAaTh LEHHOCTh OOpa30BaHUS, 3HAYMMOCTh
XMMHUYECKOTO 3HaHMA M KaXKAOro 4YellOBeKa, HE3aBUCHMMO OT €ro mnpodeccuoHalIbHOU
NESITEIbHOCTH;

2. @opMHpOBaHWE YMEHHS pa3Nu4aTh (GaKThl M OIECHKH, CPaBHUBATh OIICHOYHBIC
BBIBOJIBI, BUIETD UX CBS3b C KPUTEPHUSIMH OLIEHOK U CBA3b KPUTEPUEB C ONPEACIECHHON CUCTEMOU
LEHHOCTEH, (OPMYIUPOBATH K 0OOCHOBBIBATH COOCTBEHHYIO MO3UIINIO;

3. ®opmupoBaHHE IIEJIOCTHOIO MPEACTABICHUS O MHUPE M POJM XMMHMHM B CO3JIaHUU
COBPEMEHHOW €CTECTBEHHOHAYyYHOW KapTHUHBI MUPA; YMEHHUS OOBACHATh OOBEKTHI U NPOLECCHI
OKpY>KaroIe 1eHCTBUTENbHOCTH (TIPUPOAHOM, COLMAIBHOM, KyJIbTYPHOM, TEXHUYECKOI cpelibl),
WCIOJIBb3YS U1 TOTO XMMUYECKHUE 3HAHNUS;

4. [TIlpuoOpereHue ombITa pa3HOOOPA3HOW JEATEIBLHOCTH, OIbITA IO3HAHUS |
CaMOIIO3HAHUS; KJIHOYEBBIX HABBIKOB, MMEIOIIMX YHHUBEPCAIBHOE 3HAUYECHUE AN Pa3INYHBIX
BUJIOB JICSITEIBHOCTH (HABBIKOB pEIICHUS NpoOJeM, NMPHUHATUS PEIICHWH, MOWCKA, aHajih3a U
00paboTku HH(}OpMAMKY, KOMMYHHMKATUBHBIX HABBIKOB, HAaBBIKOB HW3MEPEHUH, HaBBIKOB
COTPYAHUYECTBA, HABBIKOB 0€30M1aCHOTI0 OOpAIIEHUs C BELIECTBAMH B ITOBCETHEBHOM JKU3HN).

[IporpamMma mo XUMUU JJisi CpeaHETo (TMOTHOT0) O0IIero 0Opa3oBaHus Ha YIIIyOJIEHHOM
ypoBHe paccumtana Ha 170 uacoB (5 waco B Hememo, 340 vacoB 3a aBa rojga oOydeHHUs B
pO(UIBHOM €CTECTBEHHOHAYYHOM KJIacce).

[IporpamMma yrayOneHHOro Kypca XUMHHM TIOJHOCTBIO  BKIIIOYAET MpOrpammy
pO(UIBHOTO YPOBHS CpeIHEro (II0JIHOr0) ooiiero oopa3oBanus. Jl0NOJHUTEIBHO B IPOrpaMMy
M0 XMMHUHM BKIIOYEHBI BOIPOCH, TNy0Ke pacKpbIBAlOIME OCHOBBI XUMHUYECKMX HayK, HMX
pasBUTHE; NPOBOAUTCA Oojee IIyOOKOE pPacCMOTPEHHE BOIPOCOB, JAIOIUX BO3MOXKHOCTb
c(OpMHUPOBATH y yUalIUXCsl HAyYHbIE IPEJCTABICHUS O XapaKTepe B3aUMOJICHCTBUS IPUPOJIBI C
pa3BUBalOLICHCs TEXHOCHEPOit, 0 MPUUMHAX HETATUBHBIX MOCJIEACTBUN 3TOTO B3aUMOACHCTBUS U
croco0ax pemeHus HaKOMUBIIIHXCSI TPOOIIEM.

3agaum Kypca yriy0JIeHHOr0 M3y4eHHs XHMHUH HA TaHHOM JTame:

- (hopmupoBanue rIIyOOKHX CHCTEMATHYECKUX 3HAHUN TI0 XUMUHU;

- pasBHUTHE CaMOCTOATEIBHOCTH, NBITIIMBOCTH, HHTEpPECa K IPEIMETY 4epe3
9KCIIEPUMEHTAIbHYIO ITOATOTOBKY yUYaIIUXCS;

- pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH B COOTBETCTBUHU C MHTEPECAMHU M CKIIOHHOCTSIMU;

- BOCIIUTAHME YYAIIEroCsl, OCYIECTBISAIOIET0 IKOJIOTUYECKH ONPABJAAHHOE TIOBEACHUE B
HIPUPOJE.

3amaua kypca 11 kimacca yriayOJIEHHOTO M3yYeHHs XMMHH 3aKJIOYAeTCS B TOM, YTOOBI
0000UIUTh TEOPETUUECKUE CBEJCHMS 110 HEOPraHMYEeCKON XHMMHUH, YIIIyOUTh 3HAHUS TEOPUH U
3aKOHOB 0OOIIEH XUMUH.

[Ipu cocTaBiieHnN TPOrPaMMBI:

- Beimenen otamenbHbIl 050k | «MeTompl HaydHOrO TMO3HAHUS» B COOTBETCTBUHU C
denepasibHBIM  KOMIIOHEHTOM TOCYJapCTBEHHOro craHzaapra. Bompocbl 6Omoka «MeTospbl
Hay4yHOro mno3HaHus» @enepanbHOro 00pa30BaTEIBHOIO CTAHJApPTa BKIIOYEHBI B paboueit
nporpamme B TeMy Nel «Bakneiimme NOHATHSA U 3aKOHBI XUMHMMW», YTO COOTBETCTBYET JIOTHKE
U3Y4CHHUS.

B paznmene Il «OcHOBBI TEOpETHUECKOW XMMHW» H3Yy4alOTCS OCHOBHBIE TEOPHM OOIIeH
XUMHH: TEOPHsI CTPOCHHUS aTOMa, EPUOIUIYECKII 3aKOH, TEOPHSI XUMUYECKOU CBSI3U U CTPOEHUS
BEIECTBA, 3aKOHOMEPHOCTH ITPOTEKAHNUS XUMUYECKUX PEAKLIUM.



Bonpocel Tembl «XuMHYecKas TEXHOJIOTUS» BKIIOYEHbI B TeMbl «MeTamiel» U
«Hemeramnbn

Temy «O030p XWMHYECKHX JJIEMEHTOB M HUX COEAMHEHUIHl M0 MOArpymiam
nepuoguueckoil cucrembl JI.M. MengeneeBa» 1enecoobpa3Ho H3ydaTh B TpeX Temax
«OCHOBHBIE KJIaCChl HEOPTAHNYECKON XUMHUMY», «MeTtams», «HemeTtamib.

OtnenbHO  BbhIHECeHa Tema «PacTBOpbl», UYTO OOYCIIOBIEHO HEOOXOAMMOCTBHIO
IIOBTOPEHUS BOIIPOCOB AEBATOrO Kilacca Julsl MoAroToBku K EI'D.

Bomnpocs! pazaena «XuMus OKpysKaroliel cpeibl» paccMaTpuBarOTCs:

- «X¥UMH 3Be3]1 U IJIaHeT» B TeMe «Metaiis» u «Hemeramnsy,

- «Texnochepa 3emum», «BzaumopeilictBue reocep U TexHOCHEpb» B TEMax
«Metamnb» u «Hemetamisl» npu pacCMOTPEHHUN BOIIPOCOB CBSI3aHHBIX BOIIPOCAMU XUMHUYECKHX
IIPOU3BOJCTB,

- «At™ocdeparn, «I'mapochepa» u «Jlurochepa», «buochepa» B Temax «OCHOBHBIC
MOHATHUSA U 3aKOHBI XUMUN», «MeTamib u «Hemeranasny/

B paznene IV paboueil nporpammsl «Xumust U 0OIIECTBO» OTAEIBHO M3y4yaeTcss TeMa
«X¥MHSI U 4EJIOBEK U COBPEMEHHOE OOIIECTBOY.

Bonpocel 010ka «OKcnepUMEHTaNbHBIE OCHOBBI XMMHUHW» PAacCMaTPUBAIOTCS B TEMax
1,5,7 npu BBIIOJIHEHUU COOTBETCTBYIOLIMX JJAOOPATOPHBIX OINBITOB MJIM MPAKTUUYECKUX PAOOT.

B reme «llepuoanueckuii 3axkon J[.1. MenaeneeBa» uaet mmpokoe 00001IeHre 3HAHNH,
BBOJSTCS CBEJICHMSI O JJAHTAHOMIaX U aKTMHOMJIaX, PACCMAaTPUBAETCS 3HAUEHHUE [IEPUONIECKOTO
3aKOHa JUI Pa3BUTHUS HAYKU U TEXHUKH.

VYrayGiieHue 3HaHUM O CTPOSHMM BEIECTBA CBS3aHO C PACCMOTPEHUEM JaIbTOHHJIIOB U
OepTOoJUINIOB, CBEACHUM O KOMIUIEKCHBIX COEAMHEHUIX. BKiItoueHne B Kypc KOOpAMHAIIMOHHBIX
COEIMHEHUH, 31eMeHTOB Teopun BepHepa 1mo3BosisieT yrilyOuTh 3HaHMS yYalllUXCsl O CTPOCHUU
OpraHU4YCCKUX H HCOPraHUYCCKHUX COGHHHGHHﬁ, pPaccMOTpPCTh SABJICHUC HU3OMCpPUH B boiee
IIMPOKOM I1aHe. Hapsiay ¢ HOBBIMHU CBEACHUSMHU O CTPOSHHH BEIeCTBA 0000IIat0TCs 3HAaHUS 00
3JIEKTPOHHOM M NPOCTPAHCTBEHHOM CTPOEHUU HEOPTaHUYECKUX COCIMHEHUH.

B mnporpamme Oomblioe BHUMaHUE Yyiensercs OOOOIIEHHIO 3HAHUH O XMMHUYECKHUX
PCaKIUAX, 3aKOHOMECPHOCTAX UX ITPOTCKAaHMA.

[Iporpammoii TpemrycCMOTPEHO IMMPOKOe OO00OIIEHWEe 3HAHWK O POJU XUMUH B
KHU3HEEATEILHOCTH YeJIOBeKa U B COXPAHEHUH 3KOJOTMUYECKOTro OajgaHca B MpUpOJIE.

BI)I[ICJ'ICHO A0CTAaTOYHO BPEMCHU Ha PCHICHUEC PACUYCTHBIX M SKCIICPUMCHTAJIBHBIX 3a/1a4,
B TOM YHCIIE 33/1a4 MOBBIIICHHON TPYJHOCTH.

JanHas paboyas mporpaMma MOXKET ObITh peaqu30BaHa IpH  HCHOJIb30BaHUU
Tpa[[HHHOHHOﬁ TCXHOJIOINHN 06yqu1/1;1, a TakKXKC DJJICMCHTOB OpYyrux COBPCMCHHBIX
o0pa3oBaTeNbHBIX TEXHOJIOTHH, TMepeoBbIXx (GOpM H METOAOB OO0ydYeHHs, TaKuX Kak
NpoOJeMHBI MeTOJ, pa3BUBarollee OOydyeHHE, KOMIIBIOTEPHBIE TEXHOJOTHUH, TECTOBBIH
KOHTPOJIb 3HAHUU M Jp. B 3aBUCUMOCTH OT MPOQHIIs, BOZMOXKHOCTEH M CIIOCOOHOCTEH KaXKIOTO
KJ1acca B MapaJuieliu.

KoHnTponbs 3a ypoBHEM 3HAHUN ydalIMXCsl MpPEIyCMaTpUBACT IPOBEIECHHE NPAKTUUYECKUX,
CaMOCTOSITENTbHBIX, KOHTPOJIBHBIX Pa0OT, KaK B TPAJUIIMOHHON, TaK U B TECTOBOM (hOpMax.

2. Pe3yabTaThbl 00yUeHHs 1 OCBOEHHS CO/IeP:KaHHUS Kypca XUMUHU

JlesTensHOCTh 00pa30BaTENBHOTO YUPEXKIEHUS 00Iero oOpa3oBanusi B 00y4eHUN XUMHH
B cpeHel (ToJIHOM) O0IIel 1mIkose Mo/ KHA OBITh HalpaBJIeHa Ha JIOCTHKEHUE 00yUJarOIIMMUCS
CJIEYIOIIUX TMYHOCTHBIX PE3yIbTaTOB:

1) B IICHHOCTHO-OPHEHTAIMOHHONH cdepe — YYyBCTBO TOPAOCTH 3a POCCHUUCKYIO
XAMHAYECKYI0 HayKy, TyMaHU3M, LeJIeyCTPEeMJICHHOCTh, BOCIUTAHHE OTBETCTBEHHOTO
OTHONICHUS K MPUPOJIE, OCO3HAHNE HEOOXOANMOCTH 3alIUThl OKPY>KAIOLIEH Cpelibl, CTpEMIICHHE
K 3JI0pOBOMY 00pazy >KHU3HH;

2) B TpyHoBO# cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JalbHEHIIEH
oOpa3zoBarenbHOM Uiu MpodecCHOHATBHON TPAEKTOPHH;
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3) B mo3HaBaTeNIbHOW (KOTHUTHUBHOMW, MHTEJUICKTyaJIbHOW) chepe — yMeHUe yIpaBisiTh
CBOEH MO3HABaTENbHON AEATEIbHOCTBIO.

MertarnpeaMeTHBIMU pe3yJIbTaTaMHi OCBOEHHSI BBIITYCKHUKAaMHU CpeJHel (TOIHOoi) oOriei
LIKOJIBI IPOTPaMMBbI 110 XUMUH SIBJISIOTCS:

1) wucnonb3oBaHME YMEHMM M HaBBIKOB pa3IMYHBIX BUAOB IO3HABATENIBHOM
NeATeNbHOCTH, TPUMEHEHUH OCHOBHBIX METOZOB TIO3HAHUS (CHCTEMHO-MH(pOPMALMOHHBIHI
aHaJIN3, MOJICTTMPOBAHUE) JUISL U3YUCHHS] PA3IMYHBIX CTOPOH OKPY KaloUIe N1eiCTBUTENbHOCTH;

2) NCHOIB30BAHNE OCHOBHBIX MHTEJJIEKTYAJIBHBIX onepauuii: (opMyIMpoOBaHUE TUIIOTES,
aHaJlM3 W CHUHTE3, CpaBHEHHE, OO0OOIIEHHe, CHCTEeMaTU3alus, BBIIBICHUE MPUYMHHO-
CJIEJICTBEHHBIX CBSI3€l, [IOMCK aHAJIOTOB;

3) yMeHue TIeHepupoBaTh MJEHM U ONpENeNATh CPEICTBA, HEOOXOAMMBbIE IS UX
peanu3anuy;

4) yMeHue onpeaensaTh LEIN U 33aJaud JEATENbHOCTH, BHIOMpAaTh CPEACTBa pealu3aluu
L[eJIN ¥ IPUMEHATh X Ha IPAKTUKE;

5) Ucnonb30BaHUE PA3IMUHBIX UCTOUHUKOB JJIS MOITYYEHUS XMMUYECKOH MHpOpMaIuy,
MMOHMMaHNe 3aBUCHMOCTH COJCpKaHHs M (OpMBI TPENCTaBICHUS HHPOPMAIUK OT IeJel
KOMMYHHKAIIUY U ajipecaTa.

B oOmactu mpeaMeTHBIX pe3yabTaToB 00pa3oBaTeIbHOE YUPEKICHHE OOILero
00pa3zoBaHMs MPEAOCTABISCT YICHUKY BO3MOXKHOCTh Ha CTYNEHHU CPEAHEro (IOJIHOro) o0IIero
00pa3zoBaHMs IPH U3YYEHUU XUMHUH HAyUUThCS:

A) Ha 6a30BOM ypOBHE B ITO3HABATENIbHOH cdepe:

1) naBaTh onpeeneHnsl U3yUEHHBIX MOHATUI;

2) onuceIBaTh JIEMOHCTPAIIMOHHBIE M CAMOCTOATEIBHO IMPOBEACHHBIE SKCIIEPUMEHTHI,
UCHOJb3YS IJIsl 3TOT0 €CTECTBEHHBIN (PYCCKUI, POJHOI) A3bIK U SA3bIK XUMUHY;

3) onucelBaThb M pa3auyaTh HM3yUEHHBIE KJIACCHI HEOPraHMUYECKUX M OPraHMUYECKUX
COEIMHEHUM, XUMHUUECKHUE PEAKIIUY;

4) xnaccuuIMPOBaTh U3yUYEHHBIE OOBEKTHI U SIBIICHUS;

5) HabMIOAATh NEMOHCTPUPYEMBIE U CAMOCTOSATEIBHO MTPOBOANMBIE OIBITHI, XUMUYECKHE
peaxkuuu, NpoTeKaroIIie B IPUPOJE U B OBITY;

6) nenate BBIBOABI M YMO3AKIIOUEHUS W3 HAONIOJCHMH, H3YUYEHHBIX XHMHYECKUX
3aKOHOMEPHOCTEW, NPOTHO3UPOBATh CBOMCTBA HEU3YYEHHBIX BEIIECTB II0 aHAJIOTHHU CO
CBOMCTBAMM M3yYCHHBIX;

7) CTpYKTYypUpOBaTh U3YUEHHBIN MaTepra;

8) MHTEpIPEeTUPOBATh XUMHUECKYIO HH(POPMALIHIO, TIOTYYEHHYIO U3 JPYTUX HCTOYHHUKOB;

9) omnuchBaTh CTpOEHHE aTOMOB 3jeMeHTOB [—IV mnepuogoB ¢ uCHoab30BaHHEM
9JIEKTPOHHBIX KOHQUTypaluil aTOMOB;

10) MomenupoBaThk CTPOEHHE IPOCTEHIINX MOJIEKYJ HEOPIaHMUYECKUX U OPraHUUYECKUX
BEIIECTB, KPUCTAJUIOB; B IIEHHOCTHO-OPUEHTALIMOHHOW cdepe: aHanmM3MpoBaTh U OICHHWBATH
MOCIIEACTBHSL JJIsl OKpY Karollei cpe/ibl ObITOBOM U MPOU3BOJICTBEHHOM JEATEIbHOCTH YeJIOBEKa,
CBSI3aHHOU C nepepaboTKOil BeLeCTB.

b) na yriyGiienHoM ypoBHe:

1) maBath onpeneneHus U3y4YeHHbBIX MTOHITHIA;

2) omMchIBaTh JEMOHCTPALIMOHHBIE M CAMOCTOSATENIBHO NPOBEIEHHBIE SKCIIEPUMEHTHI,
HCIOJIb3YS U1 TOTO €CTECTBEHHBIN (PYCCKHM, POJHON) SA3bIK U SI3bIK XUMUU;

3) OOBSICHATH CTPOEHHE U CBOMCTBA W3YYCHHBIX KJIACCOB HEOPraHWYECKUX U
OpPraHUYECKUX COEUHEHUN;

4) xnaccuuIPOBaTh U3yUYEeHHBIE OOBEKTHI U SIBIICHUS;

5) HabmoaTh 1EMOHCTPUPYEMBIE U CAMOCTOSTENBHO IIPOBOAUMBIE ONBITHI, XUMUYECKUE
peakuuu, NpoTEKarolIMe B IPUPOE U B OBITY;

6) uccienoBaTh CBOMCTBA HEOPTaHWYECKUX M OPraHMYECKHX BELIECTB, ONPEIENIATH HUX
MIPUHA/IIEKHOCTh K OCHOBHBIM KJIacCaM COEIMHEHUM;



7) 00600mmaTh 3HaHMUS U JelilaTh 00OCHOBAHHBIC BBHIBOABI O 3aKOHOMEPHOCTSIX M3MEHEHUS
CBOICTB BEILIECTB;

8) cTpykTypHupoBaTh yueOHyI0 HH(pOpMAIIHIO;

9) mHTEpIpeTHpOBaTh WHPOPMALINIO, TIOIYUYECHHYIO U3 IPYTUX UCTOYHHUKOB, OIICHUBATH
€€ Hay4HYIO JJOCTOBEPHOCTb;

10) OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHHsI XMMHUYECKHX PEaKIHid, MPOTHO3HPOBATH
BO3MOXXHOCTh HX NPOTEKaHUSI Ha OCHOBE 3HAHMM O CTPOCHHUM BEIIECTBA U 3aKOHOB
TEPMOJAMHAMUKH;

11) oObsAcCHATH cTpoeHue aToMoB dJeMeHToB [—IV mepuona ¢ wucnosnb30BaHHEM
AJIEKTPOHHBIX KOH(PUTYpAIHil aTOMOB;

12) mMonmenupoBaTh CTPOCHUE MPOCTEHIITUX MOJEKYJ HEOPTraHMYECKUX M OPTraHUYeCKHX
BEIIECTB, KPUCTAIUIOB,;

13) mpoBOAXTE pacueTsl O XUMUYECKUM (POPMYIIaM U YPaBHEHUSIM;

14) xapakTepu30BaTh H3y4YCHHBIC TEOPUH;

15) camocrosiTenbHO NOOBIBATH HOBOE sl Ce0S XMMHUYECKOE 3HAHHWE, UCIOJNb3Ys IS
3TOTO  JIOCTYNHbIE HMCTOYHUKM HHGOpMANMM; B [EHHOCTHO-OPHEHTAI[MOHHOH cdepe:
[IPOTrHO3UPOBATh, aHAJIM3UPOBATh U OLICHUBATh MOCIEACTBUS ISl OKPYXKAIOIIeH cpebl ObITOBOI
U TIPOU3BOJICTBEHHOM JIEATEIbHOCTH Y€I0BEKa, CBI3aHHOM C epepabOTKOM BEIIECTB;

Bocnurare/JbHbII MOTEeHUMAJ PeAMeTa « XUMHUSD)

YueOHBI mpeaMeT «XHMHS» HM3y4aeTcs Ha YpOBHE OCHOBHOI'O/CPETHEro OOIIero
oOpa3oBaHms B KauecTBe 00s3aTenbHOro npeamera B 8-11-x kmaccax.

Peanm3zamuss BOCHHUTATEIBLHOTO TIOTEHIIMANA YPOKOB TIpeaMera «XuMus» (ypOouHOM
NESATENBHOCTH, ayIUTOPHBIX 3aHIATHI B paMKaX MaKCHUMAaJIbHO JOIYCTUMOUN Y4eOHOW Harpy3Ku)
MpeIyCMaTPUBACT:

—(hopMHupoBaHKE Y 00YUYAIOIIUXCS POCCUUCKUX TPATUIIMOHHBIX yXOBHO-HPABCTBEHHBIX U
COLIMOKYJBTYPHBIX ~ LIEHHOCTEW, POCCHUICKOTO HCTOPUYECKOTO CO3HAHWS Ha  OCHOBE
HMCTOPUYECKOTO IMPOCBEIICHUS; MOAOOP COOTBETCTBYIONIETO COJEPIKAaHUS YPOKOB, 3aJIaHUM,
BCIIOMOTATEIIbHBIX MaTePUAIOB, TPOOJIEMHBIX CUTYAIHHA TS 00CYKICHUI;

—JIEeMOHCTpaIUsl O00YyYaroUIMMCsI IPUMEPOB OTBETCTBEHHOTO, I'PAYKAAHCKOTO TOBEICHUS,
MPOSIBIICHUS YEIIOBEKONIOOMS MW JIOOPOCEepACYHOCTH, dYepe3 IOA0Op COOTBETCTBYIOIINX
MPOOJIEMHBIX CUTYAITUH TSI OOCYKICHNUS,

—IPUBJICYCHUEC BHUMAHUs 00yJarOIIMXCs K IIEHHOCTHOMY acIeKTy M3y4YaeMbIX SIBICHUH H
COOBITHI, WHUIIMUPOBAHUE OOCYXJICHHI, BBICKA3BIBAHHI CBOCTO MHEHHS, BBIPAOOTKH CBOETO
JUYHOCTHOT'O OTHOIICHUSI K U3y4aeMbIM COOBITHSAM, SIBICHHUSIM, JIMIIAM;

—IPUMEHEHUE HMHTCPAKTHBHBIX (OpM y4eOHOW paboOThl - HMHTEIUICKTYyalbHBIX,
CTUMYJIHPYIONINX MO3HABATEIIBHYI0O MOTHBAIIMIO, WTPOBBIX METOJUK, JUCKYCCHH, JarONIuX
BO3MOKHOCTh TPHOOPECTH OIBIT BEACHHS KOHCTPYKTHBHOI'O JHAOra; TPYIIIOBOH paboTHI,
KOTOpasi Y4YUT CTPOHMTH OTHOIICHHMS M JCHCTBOBaTh B KOMAaHJIC, CIIOCOOCTBYET pPa3BUTHIO
KPUTHYECKOT'O MBIIIUICHHS;

—TmoOyXACHUE O0O0yJaromuxcs COoOJI0IaTh HOPMBI TIOBEACHMS, IpaBHJIa OOIICHUS CO
CBEPCTHUKAMH W TIEIarOTUYeCKUMH  pabOTHUKaMH, COOTBETCTBYIOIIME  YKJIATY
00meo0pa3oBaTelbHOM  OpPraHW3allid, YCTAHOBJICHHUE U TMOJUICPKKY JT00poKeIaTeabHON
aTMoc(epsr;

—OpraHu3aIys HaCTaBHUYECTBA MOTHBUPOBAHHBIX U IPYIUPOBAHHBIX OOYYAIOIIUXCS HAJ
HEYCIEBAOIIMMH  OJHOKJIACCHUKAMH, B TOM 4YHCIE C OCOOBIMH 00pa3oBaTelbHBIMU
MOTPEOHOCTSIMU, JAIOIIET0 OOYYaIONUMCS COILMAIbHO 3HAUYMMBIM OMBIT COTPYJIHUYECTBA U
B3aNMMHOM ITOMOIIIH;

—WHULIMMPOBAHWE U TIOJJCP)KKA HCCIEAOBATENbCKON JIEATEILHOCTH OOyYaroIIuXcs,
IJJAHUPOBAHUE W BBINIOJHEHUE WHIUBUAYAIbHBIX U TPYMHIOBBIX IMPOEKTOB BOCHUTATEIHHOU
HaIPaBJICHHOCTH.



3. Conep:kaHue n3y4aeMoro Kypca

3.1 YueOHO-TeMATHYECKMII IIJIAH

Pabouast mporpamma coctaBiieHa C y4€TOM U3YUYEHUsI XUMUHU B 00beMe 5 4acoB B HEJIEINIO
(54acoB ‘34 nenenn=170 gacos).

Ne
TE
MBI

Ha3Banune TeMbI

Koa-Bo
JacoB

IIpakTuyec
KHe
padoThI

JladopaTop
HbIC
ONBITHI

Koutpoas
HbIC
padoThI

Paznen |. MeToabl Hay4HOTrO
NMO3HAHMS

Baxnaelinme NoHITHUSA 1 3aKOHBI
XUMUHA

12

Pa3nen |l. OcHoBBbI
TEOPEeTHYECKOW XUMUH

Teopus cTpoeHus atoma.
[Tepronuueckuii 3aK0H U
MEepUONYECKAsl CUCTEMaA
XUMHUYECKHX dieMeHToB /.M.
MenneneeBa (OCHOBHBIE TEOPHH,
3aKOHBI U MOHSITHUSI XUMHUH)

18

Xumudaeckas cBsizb. CTpoeHHe
BemecTBa (XUMHUYECKasi CTaTHKA)

18

3aKOHOMEPHOCTH NTPOTEKAHUS
XUMHUYECKUX peakuuid (Xumuueckast
JTMHAMUKA)

22

PacTtBOpBI

23

Paznen I11. Heopranuyeckas
XHMUS

OCHOBHBIE KJTacChl HEOPTaHHMUECKHX
COCIUHEHUI

(u3 Paznena I1l. Heoprannueckas
XUMHST)

16

Hemeramnst (O630p XUMHUUYECKHX
AJIEMEHTOB M X COCITUHCHUH 110
noarpynnam nc JI.J. MenneneeBa)

21

Mertamisl (O630p XUMHYECKUX
AJIEMEHTOB M X COCIMHEHHM 10
noarpynnam nc JI.1. MenpaeneeBa)

26

Cocras, cTpoeHUE, CBOWCTBA
HEOPraHUYECKHUX BEIECTB.
BzauMocBs3b BCIICCTB pa3JINIHbIX
KJIACCOB HEOPTaHUYECKUX
COCIMHECHUH.

10

Pazgen IV. Xumus u o01ecTso

10

XUMHUSI, 4EJTIOBEK U COBPEMEHHOE
00I[eECTBO

UTOIo

170

12




3.2 ConeprxkaHue u3y4aemMoro Kypca

Pa3nen |. MeToabl Hay4YHOro MO3HAHUS

Tema 1. Baxknelinmue noHATUS ¥ 3aKOHbI Xumuu (12 v)

[Ipenmer xumuu. YpoBHM M MacmiTaObl opraHuzauuu npupoabl. Haydnble MeToabl
HCCJICA0BAHNA XHMHUYECKUX BeIeCTB M NpeBpamieHuii. Pob XHMH4eCKOro 3KCcnepuMenTa
B NO3HAHMU nNpupoabl. MoaenupoBaHue XHMHYECKHMX siBJeHHH. B3aummocBsa3sb xumwum,
¢puznkn, marematuku u OuoJsiorun. EcrecTBeHHOHayuyHasi KapTHHa MHpPa. ATOMHO-
MoOJIeKyJIApHast Teopusa. Marepus u aBumkeHue. BemectBo m mosne. B3auMocBsA3b Maccel U
SHEpPruu. 3aKOH COXPAaHEHHsI MacChl U PHEPTrUH. 3aKOH KPAaTHBIX OTHOIIECHHH. 3aKOH 00BEMHBIX
OTHOIICHHA. 3aKOH TOCTOSHCTBA COCTaBa B COBPEMEHHOHN (opMynupoBke. OCHOBHBIE MOHSATHUS
XMMHUU (aTOM, MOJIEKYJIA, MOH, IPOCTHIE U CIIO’KHBIE BELIECTBA, XUMHUECKAs PEaKIIH)

IIpaBuiaa padorel B Jaboparopum. JlaGoparopHasi mocyaia M o0opyaoBaHmMe.
IIpaBuia Ge3onacHocTH NpU padoTe ¢ eIKUMHU, TOPIOYMMH M TOKCHYHBIMH BellleCTBAMH.

HcTounuku xummnyecko uHGopmManuu: ydyeOHbIe, HAYUYHbIe M HAYYHO-TIOMYJISIPHbIE
W3aHNs, KOMIIBIOTePHBIe 0a3bl JaHHBIX, pecypcbl UHTEepHeTA.

Pacuemnuwie 3a0auu.

1. OcHOBHBbIE NOHATHS U 3aKOHBI XUMHHU. ['a30BbIE 3aKOHBI.

2. Pacuetsl o ¢popmynam. Beisoa hopmyi.

Ilhanupyemoie pesynomamot 00yuenusn

IIpeomemmnuie:

- XapakTepHu30BaTh Ha KOHKPETHBIX [IPUMEPAX YPOBHH OpPraHU3alluy IPUPOBL;
OOBSICHATH XUMHUYECKHUE SBJICHHUS HA MUKPOCKOITUYECKOM YPOBHE.

- [IpoBOIUTH XUMUYECKHH SKCIIEPUMEHT, UCIIOJIb3YS J1a00paTOPHYIO MOCY Ly U
o0opynoBaHue.

- CobmoaaTh TEXHUKY O€30MIaCHOCTH MPU padoTe ¢ €AKHUMHU, TOPIOYMMH U TOKCHYHBIMU
BELIECTBAMH.

- Haxoauts, cTpykTypupoBaTh HH(GOPMALHIO U3 PA3TUYHBIX HICTOUHUKOB

- [IpoBOIUTH SKCIIEPUMEHT, HAIIPABJICHHBII HA NCCIEJOBAHNE XMMUUECKUX BEIIECTB

- OOBACHATH MHTETPALIUIO HAYK O IPUPOJIE

- OOBACHATh OCHOBHBIE IIOJIOKEHNUS aTOMHO-MOJIEKYJISIPHOM TEOpHH

- Jloka3bIBaTh Ha KOHKPETHBIX IPUMEpax BCEOOIINA XapaKTep 3aKOHA COXPaHEHHUs
MAacchl U IHEPTUU

- XMMHYECKH TPaMOTHO OIIEPUPOBATh OCHOBHBIMU IOHATUSMU

- Mcnonp30BaTh 3HaHKWE 3aKOHOB AJIS1 PELIEHHS KaU€CTBEHHBIX U PACUETHBIX 33]a4

- Mcnonp30Bath ra3oBble 3aKOHBI JUIsl pELIEHUS 3a1a4

- PemaTtp 3a1auu B COOTBETCTBUM C &ITOPUTMOM H ITOBBIIIEHHON CJI0KHOCTH.

- PemaTs 3a1aum pa3auyHOro ypoBHS CIOXKHOCTH.

Pa3gen |1. OcHOBBI TeopeTHYECKOIl XUMHUM.

Tema 2. Teopus crpoenusi aroma. Ilepuoguyeckuii 3aKOH M NepPHOIMYECKAS
cucreMa xummnueckux 3j1eMeHToB /.. Menaeneena (18 4)

[lepBbie knaccuuxanuu snemeHToB. OTkpbiTue Ilepuonnyeckoro 3akoHa. ATOM.
Mopenn crpoenusi atomMa. Aapo n HykjaoHbl. Hykiauabsl H n30Tonsl. JiaeKTpoH. Jyannzm
3JIEKTPOHA. JJIEKTPOHHAs KOH(pUrypamus aroMa. DHEpPreTM4eCKHe YpOBHU M IOIYypOBHU
pacnpezneneHuss eKTpoHOB B aroMe. KBaHTOBble 4YHciaa. ATOMHass opOUTAJb.
Pacnpenenienue 3J/ieKTPOHOB 1o opoOuTansiM. BajeHTHble 3JeKTpoHbl. OCHOBHOE U
BO30yK/IeHHbIe COCTOSIHUSI aTOMOB. CXOJICTBO M pPa3jIMYUE B CTPOEHUU AaTOMOB 3JIEMEHTOB
OJIHOTO INE€pHOJa, TPYNIbl, MOATPYIIEL. JJeKTPOHHbIe KOH(pUIypanuu aToMOB NepexoIHbIX
3JIEMEHTOB. OJEeMEHTbl — aHajmoru. JlaHtaHounpl, akTuHOWAbl. llomokeHwe Bogopoda B
MEPUOJUYECKON cUcTEME. 3aKOHOMEPHOCTH M3MEHEHUsI CBOWMCTB 2JIEMEHTOB B MEPUOJUYECKON
CHCTEME.



CoBpemenHas (pOpMyYJIMPOBKA IEPHOIMYECKOr0 3aKOHA U COBPEMEHHOE COCTOSIHHE
NepuoAnYecKoi cucreMbl xumudeckux 3jgemeHToB JI.M. MenneneeBa. KopoTkuii u
JUTMHHOTIEPUOHBIA  BapuaHT TaOmuuel. [lepuognueckoe W3MEHEHHE CBOWCTB OKCHJOB,
TUIPOKCHJIOB, BOJIOPOIHBIX COETMHEHUN XUMUYECKUX JIEMEHTOB.

3HaueHUE NMEPUOJUYECKOrO 3aKOHA KaK 3aKOHA O €IMHCTBE U B3aMMOCBS3H XMMHUYECKUX
9JIEMEHTOB JJIsl IOHMMaHUs HAay4YHOH KapTHHBI MHUpA, pPa3BUTHS HayKM U TeXHUKH. HaydHblil
noasur .M. Menaeneesa.

BajiIeHTHOCTB U BaJICHTHBIE BO3MOXHOCTH aTOMOB. CTeleHb OKHCJICHHUS.

Hemoncmpayuu. Monenu atomoB. [lepumoanueckas cucremMa XMMHUYECKHX 3JIEMEHTOB
.. Menneneena.

Pacuemmnvie 3a0auu.

1. Tlepuomnyeckuii 3akoH [[.J1. MenaeneeBa, CTpoeHUE AJIEKTPOHHBIX 000JI0YEK aTOMOB
2. V3oromsl. SInepHbIe peakiuu

Ilnanupyemovie pesynomamot 00yuenus

Ilpeomemmnuie:

OOBACHATH HEJOCTATKU TIEPBBIX KJIACCH(PUKAINNA XUMUYECKHX 3JIEMEHTOB.

OOBACHATH CTPOCHHE aTOMA.

OOBACHATH IBOWCTBEHHOCTH JIEKTPOHA.

XapakTepu30BaTh MOJI0KEHUE JJIEKTPOHA B ATOME YETHIPbMsI KBAHTOBBIMH UHCIAMH.

CocTaBisTh IEKTPOHHBIE (POPMYJIBI TIEMEHTOB MaJIbIX IIEPHOIOB.

CocTaBisTh NEKTPOHHBIE (POPMYJIBI IEPEXOTHBIX FTTEMEHTOB.

Hcnonb3oBate J1000H BapHaHT MEPUOAWYECKOH CHUCTEMBI JJIsl  XapaKTEPUCTUKH
XUMHUYECKOTO JIEMEHTA.

CocTaBisTh MEKTPOHHBIE POPMYJIbI, OOBICHITH CXOACTBO IEMEHTOB MEXKIY COOO0I.

VYka3blBaTh 4E€pTHl CXOACTBA U pa3iuuMsl BOAOPOAA C TajJOT€HAMU U ILEIOYHBIMU
METaJUIAMH.

CpaBHUBATh XMMHMYECKHE DJIEMEHTHI B 3aBUCHUMOCTH OT IOJIOKEHHS B NMEPHUOJUYECKON
CUCTEME.

OnpenensTs xapakTep CBOMCTB OKCUAOB, THJIPOKCHUJIOB U BOJIOPOJHBIX COETUHEHUH.

CocTaBiiTh 31EKTPOHHBIE (POPMYIIBI ATOMOB B OCHOBHOM M BO30Yy’KJAE€HHOM COCTOSIHUH,
OIIPEAEIATH YNUCIIO BaJIECHTHBIX AJIEKTPOHOB.

OmnpenensTs BaJleHTHbIE BO3MOKHOCTH aTOMOB.

OOBACHATH 3HaYEHUE MEPHUOJUUYECKOTI0 3aKOHA.

XapakTepu30BaTh 3JIEMEHT IO IIOJOKEHUIO B IEPUOJUYECKOW CUCTEME, COCTABIATH
(bopMyIIBI COETMHEHHH IEMEHTOB, ONPECATh BaJICHTHBIE BO3MOXXHOCTH aTOMOB.

CpaBHUBATH DJIEMEHTBI M HUX COCIUHEHUS, ONPEIENATH XapaKTep CBOMCTB Ha OCHOBE
II0JIO’KEHHUS 3JIEMEHTA B IEPUOANUYECKOM CHCTEME.

Hcnonp30BaTh NoMyuyeHHBIE 3HAHUS JUIS PEILICHUS] KAUECTBEHHBIX U PACUETHBIX 3aa4.

AHanM3upoBaTh OMMOKY, J€JaTh BBIBOJbI, UCIPABIATH OLUIMOKH, UCIIONb3Ysl pa3IMuHbIe
UCTOYHUKU UH(POPMALIUY.

Tema 3. Xumnueckas cBsi3b. CTpoeHue BemecTBa ( 18 1)

Teopun xumuueckoit csizu (Koccens, JIptouca-JIenrmropa), MeTo ] BaIGHTHBIX CBSI3EH.

MoJiekyabl M XuUMH4YecKas cBf3b. KoBajieHTHas cBsi3b, €e Pa3sHOBHAHOCTH U
MeXaHU3Mbl 00pa30BaHusl. DJIEKTPOOTPUUATEJBHOCTh. XapPaKTepPUCTHUKH KOBAJEHTHOM
CBSI3HM: HACBIIAEMOCTb, JJIMHA, HAIMPABICHHOCTb, JHEPIUs, MOJSAPHOCTb, MOJIAPU3YEMOCTD.
I'mOpuam3anus  aTOMHBIX opOHMTAJICH. IIpocTpaHCcTBeHHOE CTPOEHHE MOJIEKY.I.
IHonsipHOCTHL MOJIEKYJI. /IUTIOJIBHBIN MOMEHT CBSI3U M MOJIEKYJIBI.

Honnas cBsizb. OOpazoBaHNe MOHHBIX COEAMHEHUI Mpu B3aumozelcTBuu merauios | — |1
rpynn u Hemetaiios VI rpynmel. HacelmaeMocTs U HanpaBieHHOCTh MOHHOM cBsA3H. CTpoeHue
HMOHHBIX KpUCTAIUIOB. [IoHATHE 0 KOOPAMHALIMOHHOM YHCIIE.



Mertanaunuyeckasi cBsizb. BogopoaHasi c¢Bsisb. MexMoJIeKyJIsIpHbIE B3aMMOeiCTBHS
(opueHTalMOHHOE, UHAYKIMOHHOE, AuciiepcHoe). Ennnas npupoaa XuMu4ecKUX cBsA3ei.
BemectBa MOJIEKYJSIDHOTO ¥ HeMOJEKYJISIpHOro cTpoeHus.. CoBpeMeHHBIE
NpeacTaBJIeHUsT O CTPOEHHM TBEPABbIX, JKHJAKHX ¥ Ta3000pa3HbIX BelleCcTB. THIIBI
KPUCTAJUTMYECKUX PEUIETOK: aTOMHasi, MOJIEKYJsipHasi, MOHHAsI, MeTa/indeckasi. 3aBUCUMOCTb
CBOMCTB BEILIECTB OT UX CTPOECHUS. BeliecTBa MOCTOSHHOTO U IIEPEMEHHOI0 COCTaBa.
Knaccudukanusi 1 HOMEHKJIATYPA HEOPTraHHYECKHX W OPraHHMYecKHX BelecTB.
I[IpuunHbl MHOrOO0Opa3usi BelleCTB: H30MepHsi, TOMOJIOTHS, AJNJIOTPONHUS, H3OTONMHS.
Komniekcusie coenmnenusi. KoopaunanmonHass Teopusi Bephepa. CBolicTBa W CIOCOOBI
MOJTY9CHUS KOMIUTCKCHBIX COCTMHCHU.
Jlemoncmpayuu. Monenu MOJEKysl TaJOreHOB, BOJbl, aMMHaka, METaHa, OKCHJAa
yraepona (1V), npaa, anmasa, xsiopuaa Hatpusi. Kpucramimyeckue peneTky pa3iTudHbIX TUITOB.
Jlabopamopnvie onvimut.
1. HWccrnenoBaHue OTHONICHHWS K HarpeBaHHWIO XJopHaa Hatpus, okcumga kpemuus (1V),
caxapa, hoza.
Ilpakmuueckasn paboma 1. [loyyeHne u CBOMCTBA KOMIUIEKCHBIX COSAMHEHUH.
Pacuemmnuie 3a0auu 110 TeMe: XuMuueckas cBsi3b. CTpOCHHUE BEIIECTBA.

Ilhanupyemoie pesynomamot 00yuenusn

IIpeomemmnuie:

- OOBACHATH IPUUNHY 00pa30BaHUS CBS3EH.

- OOBACHATH OCHOBHBIE MOJIOKEHUS TEOPHH XUMUYECKOM CBSA3H.

- OObsCHATP OOMEHHBIH U JIOHOPHO-AaKLENTOPHBIM MeXaHU3Mbl 00pa3oBaHUS
KOBAJICHTHOM CBS3H.

- XapakTepu3oBaTh KOBAJIECHTHYIO CBSI3b [0 JJIMHE, HHEPrUM, NOJIPHOCTH U
MOJIAPU3YEMOCTH.

- OnpenensaTs TeOMETPUIO MOJIEKYIIBI.

- OnpenensaTs NOJISAPHBIE U HETOJISIPHBIE CBA3U U MOJIEKYJIBL.

- OmnpenensaTp HaTW4YME HWOHHON CBSI3M B COCAMHEHHUSX U OOBACHATH MEXaHH3M
oOpa3oBaHusl.

- XapaKkTepu30BaTb HOHHYIO CBA3b B CPABHEHUHU C KOBAJICHTHOM.

- OOBSCHATH OCOOCHHOCTH CBSI3H M BIIMSHUE Ha (PH3MYECKHE CBOMCTBA BEIIECTR.

- OOBSACHATH BINSHUE MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBHS Ha CBOICTBA BEIIECTB.

- OnpenensaTh TUI KPUCTAIMUECKON PEIIeTKU 0 CBOMCTBAaM BEILIECTB U HA0OOPOT.

- OOBACHATH pa3IMyue B CTPOCHUHU TBEPABIX, )KUIAKUX U ra3000pa3HBIX BEUIECTB.

- Ha3piBaTh BemiecTBa B COOTBETCTBUM C MEXIYHAPOIHOW HOMEHKIIATYPOIl.

- OOBACHATH IPUUYUHBI MHOTO0Opa3Hsl BELIECTB.

- Ha3piBaTh BemecTBa mo (opMyiie, COCTaBIATh (OPMYJIIbI KOMIUIEKCHBIX COEIMHEHHI
10 Ha3BaHUSAM; OOBSICHITH CTPOEHUE KOMILJIEKCOB.

- CocTaBIATh ypaBHEHUS IUCCOLMALIMYA KOMIUIEKCHBIX COEIMHEHUN.

- IIpoBOAUTE XUMUYECKUH SKCIIEPUMEHT 110 IOJTYUYECHHUIO KOMIIJIEKCHBIX COCIMHEHUN.

- [IpumeHsTh 3HaHUS MO TEME JUIsl pEIIeHUs KaueCTBEHHBIX 3aad U YIIpakHEHUH.

Tema 4. 3ak0HOMEpPHOCTH NPOTEKAHUSI XMMHYECKHX peakuuii (22 )

XHMHUYecKHe peakiuu, UX KiaccupuKkanus B HeOPraHu4eckoii XuMuu.

[loHsATHE O XMMUYECKOW PEaKIMU; ee OTINYHEe OT SJICPHOH peakiuu. Peakiuu, uaymme
0e3 U3MEHEHHUsI KaUeCTBEHHOI'O COCTaBa BELIECTB: aJNIOTPONU3ALMHN U U30Mepu3alun. Peakuun,
UAyImAe C W3MEHEHHEM COCTaBa BEIIECTB: 10 YHCIy M XapakTepy pearupyroumx u
00pa3yroNMXcsi BEIIECTB (Pa3iokKeHUs, COCIMHCHUS, 3aMEIICHHs, OOMEHa); 10 W3MEHCHHIO
CTETeHEeH OKMCIICHHUS 3JIEMEHTOB, 00pa3yoluX BelecTBa (OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKknuy U He OKUCIIUTEIbHO-BOCCTAHOBHUTEIBHBIE PEAKIINH); TI0 TeTIOBOMY 3P deKTy (3K30- H
JHJOTepMUYECKHE); TO ¢aze (TOMO- M TeTEepOreHHbIC); IO HampaBjieHuio (oOpaTUMbIE U
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HEOOpaTHUMBIE); 110 MCIIOIB30BAHMIO KaTan3aTopa (KaTATMTHYECKHE U HEKATAJTUTHYECKUE); 10
MeXaHu3My (paJuKalbHble M HWOHHBIC); MO BUIY OHEPTrUU, HHHUIHUUPYIOMIEH PEaKIIHI0
(poroxumuueckue, paagHaliMOHHBIC, YIEKTPOXUMUIECKHE, TEPMOXUMUUIECCKUE).

CylurHoCcTh XMMHUYECKUX PEaKIMi Ha OCHOBE JJIGKTPOHHBIX TpenacraBieHuil. CTeneHb
okucjeHusi. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIEe peaknuu. [lonstus o0 okuciautene u
BoccTaHoBUTENE. MeToAbl 3JIEKTPOHHOTIO U 3JIEKTPOHHO-HOHHOI0 0aJjiaHca.

3aKOHOMEPHOCTH TIPOTEKAHWsI XHUMHUYECKHMX peakunuil. BHyTpeHHss sHeprus.
IHousitue 00 ’HTAABLNIMU U HTPONMU. TeminoBbie 3¢ dexThl peakuuii. TepmMoxumuyeckue
ypaBHeHusi. CTaHIapTHBIC DHTATBIUKN PEaKIMU U 00pa3oBaHUs BemlecTBa. JHeprusi I'mooca.
3akon I'ecca u cjieacTBUSA U3 HEro. DHEPreTUUECKHUE CBOMCTBA aTOMOB: CPOJICTBO K AJICKTPOHY
W DJHEpPrus HOHU3AIMU. OHEPrus XUMHUYECKHMX CBs3€d. OHTAIBIMM  aTOMHU3ALINH,
KPUCTAJUIMYECKOW CTPYKTYpbI, TUApPATAlMM HOHOB. BO3MOXHOCTb W YCIOBUS HPOTEKaHUS
peaKIuu.

CkopocTh peaknuM, ee 3aBHCHMOCTH OT Pa3iuYHbIX (aKTOPOB: TPUPOJIBI
pearupyomux BELIECTB, KOHLEHTpPAlMW pearupyroniux BEIIEeCTB, TEMIIEpaTyphl, IUIOIAIN
MOBEPXHOCTH COTPUKOCHOBEHHS PEarupyroNINX BEIIECTB, KaTanu3zaropa. 3akoH Bant-I'odda.
3aKoH JelCTBYWINMX MACC. JJIeMEHTAPHbIe M CJIOKHbIe peakuuu. MexaHu3M peakuuH.
JHeprus akTuBanuu. Karanus u karanu3aTopsl.

Oopatumocts peakumil. Xumuuyeckoe paBHoBecue. KoHcTanTa paBHOBecHs.
Cmenlenue paBHoBecusi moj aeiicteueM pa3ianyHbiX pakTopos. [Ipunmun Jle-laTtenne.

Jlemoncmpayuu. DK30TepMHUECKUE peakuu (TOpPEHHE BEIIECTB B KHCIOPOAE) U
HAOTEepMUYECKUE (pa3nokeHne kapOoHara wmm rtuapokcuga weam  (11)). OnbITHI,
WUTFOCTPUPYIOIINE CMEIIEHNE XUMHUYECKOTO PABHOBECHSI.

Jlabopamopnsie onvimul.

1. OnbIThl, BBICHAIONIME 3aBUCHUMOCTb CKOPOCTH XHUMHUYECKOM pPEAKIUU OT MPUPOJbI
pearupyomux BEIISCTB, IJIOMAIN TMOBEPXHOCTH CONMPUKOCHOBEHHUS, KOHIEHTPAIUU H
TEeMIEpPaTyphl.

2. PasnoxeHue mepokcHaa BOAOPOAA MPH HAarpEeBaHWU U B MPUCYTCTBUM KaTanu3aTopa —
okcuya mapranua (1V).

3. OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH: B3aUMOCHCTBHE Kelie3a C pacTBOpaMH
COJISTHOM KUCIOTHI U xjopuaa meau (11).

Pacuemmnwie 3a0auu.

1. BpluucieHus Mo TEPMOXMMHYECKUM YPaBHEHUSIM PEaKIIuii;

2. 3amauu o TeMe «CKOpOCTh XUMUYECKUX peakiuii. XMMHYECKOEe PAaBHOBECHE)

ITnanupyemvie pezynomamaul 00yuenus

Ilpeomemmnuie:

- OOBACHATH CYIIHOCTh XUMUYECKOHW PEAKIINU C TOUYKU 3PEHUS SJIEKTPOHHOM TEOPHH.

- KimaccudummpoBaTh XUMHUYECKHE PEAKIINH 110 Pa3IHYHBIM IPU3HAKAM.

- OnpenensaTs CTeleH! OKHCICHUS 3JIEMEHTOB, BOCCTAHOBUTEIb, OKUCIUTEINb, IPOLECCHI
OKHCJICHUS U BOCCTAHOBJICHUSI.

- OmnpenensaT BUJI OKHCIUTEIHHO-BOCCTAHOBUTEIBHONW pEAKIMH M  PACCTaBIIATH
KO3 UITUEHTHI.

- PaccTaBnsaTh K03 UIIMEHTH METOIOM 3JIEKTPOHHOTO OanaHca.

- PaccraBnsaTh K03(pPUIIMEHTH METOI0M 3JIEKTPOHHO-MOHHOIO OajlaHca.

- XapakTepu30BaTh SHTPOIHIO U SHTAJIBIIUIO.

- KimaccugunupoBarh XMMHYECKHUE PEAKIIHH 110 TETIOBOMY dPQEKTy.

- OOBSICHATH CYIIHOCTH 3akoHa ['ecca.

- Pemate 3agaun Mo TepMOXUMHYECKUM YPABHEHUSIM.

- OOBACHATH CYIIHOCTh CKOPOCTH pEaKIUH JIsI TOMOT€HHBIX M T'€TepPOr€HHBIX
MIPOIIECCOB.
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- OOBSCHATH BIUSHHUE KaXIOro (pakropa Ha CKOPOCTb peakuuu. IIpuMeHATH 3aKkoH
JEUCTBYIOIMX Macc JIsl peIIeHus 3a/1a4.

- OOBACHATH MEXaHU3M JCHCTBUS KaTaau3aTropa.

- Onpenensate 00paTuMble U HEOOPATUMBIE PEAKLIUH.

- OnpenensaTh HAIlPaBJIE€HUE CMELLICHUs PABHOBECHS.

- Pemars 3agauu o teme.

- Xapakrepu3oBaTb XHMMHUYECKHE PEAKLUHUU [0 PA3NIUYHBIM IPU3HAKAM, DPACCTaBISATh
K03(pULIMEHTHI B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHSIX.

- IlpuMeHATh 3HAHUS, MOJIyYEHHBIE NPU HU3YYEHHM TEMbI Ul PELICHMs YNPAKHEHUH,
pacueTHBIX M Kau€CTBEHHBIX 3aja4

- AHanM3UpoBaTh OLUIMOKH, J1e1aTh BBIBObI, HCIPABIIATh OMINOKH, UCIIOIb3Ysl Pa3InYHbIE
UCTOYHUKH WH(OPMAIIHH.

Tema 5. PacTtBopsl (23 4)

Yucrbie Bemecrsa U cMecu. PusnyecKkue MeTOAbI pasfejieHUusl cMeceid M OYUCTKHU
BemiecTB. Kpucramimszanus, IJIKCTpakuusl, AUCTWLIANUSA. XHMHUYECKHE MeTOIbl
pasneienuss cmeceil. HW3mepenne ¢QusnuecKHX CBOMCTB BelecTB (Macca, o0beM,
IVIOTHOCTH). /IucnepcHble cucrembl. Buasl aucnepcHbix cucreM. CycneH3UM U 3MYJIbCHH,
KOJUIOWJHBbIE  CHCTEMBbI, HCTHHHbIe pacTBopbl. PactBopumocts.  Kodddumment
pacTBOPUMOCTH. 3aBUCUMOCTb PAaCTBOPUMOCTH OT MPUPOABI PACTBOPSIEMOrO BEIIECTBA,
PacTBOPUTEIIS, UX arpEraTHOro COCTOSIHUS, TEMIEPATYPHI, JaBICHUS.

PacrBopenne Kak (Qu3nKo-xumMudeckui mnpouecc. TemnnoBble $SBJICHUSA INPH
pacTBopennu. HackiienHble, HEHACBIIIIEHHBIE W TEPEHACHIMICHHBIC pacTBOpbl. uddys3us B
pactBopax. Ocmoc u ocmotudeckoe AasineHue. Pabotsl Baut-I'odpda. Cnocodbl BbIpaKkeHUs:
KOHLEHTPAllUM PacTBOPOB: MaccoBasi J0Jsi PACTBOPEHHOr0 BelIecTBa, MOJIAPHasi W
MOJISIJIbHASI KOHIIEHTPAlM .

duexkTpojuTHYecKas qucconuanus. CHiabHbIe U cialdble 3JIeKTPoJIuThl. PaBHOBECHE
B pacTBopax cnaObix snekTponuToB. KoncranTa nauccoumamum. CTymnmeHuyaTasl AUCCOIHAIIMS.
Huccouumanus Boabl. Bomopoansiii moka3datens (PH) pacrBopa. MonHoe mnpousBeneHue
Boabl. IlpousBenenue pacrBopumMocTH. KHCI0THO-OCHOBHBIE B3aUMOJACHCTBUA B
pacTBopax.

Peakuum nonHoro oomMena. I'mapoJin3 HeopraHu4ecKux coeauHenunii. Onpenesenue
xapakrepa cpeabl. Unaukaropbl. @akTopsbl, BIUSIONINE HA TUAPOIIU3 COJICH.

Jlemoncmpayuu. JlucniepcHble CUCTEMBI pa3HbIX BUAOB. PacTBopeHHe B BOJE XJIOpHUIa
HAaTpUsT W MEIHOTO KYyIOpoca IMpW KOMHATHOW TeMmIeparype W HarpeBaHuu. Mcmbitanue
pacTBOpPOB M pacIUIaBOB JJIEKTPOJIUTOB Ha JJIEKTPUYECKYIO NPOBOAMMOCTh.  CpaBHEHHE
ANEKTPONPOBOJAHOCTH KOHIIEHTPUPOBAHHOTO M Pa30aBICHHOTIO PAacTBOPOB YKCYCHOM KHCIIOTHI.
Peakiust Ha MHIUKATOPBI PACTBOPOB PA3TUUYHBIX COJICH.

Jlabopamopnuwie onvimeul.

1. Peaknuu oOMeHa MEXKAy pacTBOPaMHU 3JIEKTPOIUTOB.
2. Ompenenenue UHAMKaTOpaMu PH pacTBOPOB pa3IMYHBIX COJIEH.

Ilpaxkmuueckasn paboma 2. PeunieHue 5SKCIEPUMEHTANBHBIX 33Ja4 [0 TEME
«DIEKTPOIUTUYECKAS TUCCOLUALIUSD).

Pacuemnuwie 3a0auu.

1. Brluncienne MaccoBOM JIOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE.
2. BbrunciaeHus MOJSIPHOM KOHIIEHTPAIIMK BEIIECTBA B pacTBOpE.
3. 3agauu Ha paCTBOPUMOCTb.

Ilnanupyemoie pesynomamot 00yuenusn

Ilpeomemmnuie:
- OnpenensaTe cioco0 pa3aeneHus pa3InyHbIX CMECEH.
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- OnpenensTh crnocod pa3fesieHus pa3aTudHbIx cMeceil. 3mepsars pusnueckue cBoiicTBa
BELIECTB.

- [IpuBOANTE IPUMEpPHI Pa3IMUHBIX AUCIIEPCHBIX CUCTEM.

- OOBACHATH CTPOCHHE KOJUIOMIHOW YacTULbI, OTIIMYHUE HCTUHHBIX U KOJUIOMJHBIX
pacTBOpOB.

- Ha3pIBaTh BemIECTBA € PA3IMYHON PACTBOPUMOCTBIO.

- Pematsb 3aga4n Ha paCTBOPUMOCTb.

- OOBACHATH CYIHOCTh (PU3UKO-XUMHUYECKON TEOPUU PACTBOPOB.

- KnnaccuunupoBaTh pacTBOpHI 110 pa3IUYHbIM PU3HAKAM.

- OOBSACHATH MOHATHS OCMOCAa U OCMOTHUYECKOI'O TaBJICHHUS.

- PemaTp 3a1auun Ha onpeeneHne MacCOBOM O PaCTBOPEHHOTO BEILIECTBA.

- Pemars 3a7a4n Ha onpeneneHue MOJIIPHON U MOJISUIBHOW KOHLICHTPALIUN.

- OOBSCHATH MEXAaHHU3M JUCCOLMAIMU BELIECTB C MOHHOM M KOBAJIEHTHOW MOJSPHOMN
CBS3bI0; COCTABJIATH YPABHEHHS IECKTPOJIUTHYECKON JUCCOLUALNH.

- OOBACHATH pa3nuyhe MEXIy CWIBHBIMH W CJIaObIMU 3JIEKTPOJIMTAMHU IO CTENEHH
JUCCOLIALUH.

- Onpenensats PH pacTBOpoB, cpeny.

- OmpenensaTh XapakTep Cpebl U OKPaCcKy MHJIUKATOpa Mo 3HayeHuro pH.

- CocTaBisTh ypaBHEHUS XUMUUYECKUX PEAKIUH.

- CoCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIE YPaBHEHUS Peakuil OOMeHa.

- CocTaBNATh YpaBHEHUS peakiMil ruApoiIn3a coieil, OMHapHBIX COeAMHEHUH.

- OOBACHATH BIMSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTH THAPOJIH3a.

- BoinonHATh ynpaxHeH!s, ONUPasCh Ha 3HAHUE OCHOBHBIX MOHATUI U TEOPUN TEMBI.

- IIpoBOIUTH XMMHMYECKHH OKCIIEPUMEHT, COCTABIIATH MOJEKYJSPHBIE U HOHHBIE
YPaBHEHUs PEaKLUi.

- [IpumeHs T 3HaHUS, TOTyYEHHbIE IPU U3YUEHUU TEMBI.

- AHanu3upoBaTh OLUIMOKH, /1€1aTh BBIBObI, HCIPABIATh OIINOKH, UCIOb3Ysl Pa3InYHbIE
UCTOYHUKH WH(OPMAIIHH.

Pa3nen |11. Heopranuyeckasi Xumus.

Tema 6. OcHOBHBIE KJIacChl HEOPraHM4YECKUX coequHeHuii (16 4)

[punnunel  Knaccuukanud W HOMEHKIATypa HEOpraHWYecKux BemecTB. [Ipocteie
BEIIECTBA, awioTponus. Metaimibl ¥ HemeTauibl.  CIIOXKHBIE BEIIECTBA. XAapaKTepHbIe
XHMHYECKHEe CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHMYeCKHMX coeJuHeHHWil. ['eHeTnueckas
CBsA3b MCKIY OCHOBHBIMHU KJIAaCCaMH HCOPraHMYCCKUX BCUICCTB.

Pacuemnwie 3a0auu 1o reme « OCHOBHbBIE KJIACCHI HEOPTAHUYECKUX COEAMHEHMIN

Ilhanupyemovie pesynomamot 00yuenusn

Ilpeomemmnuie:

- OTHOCHUTBH BEHIECTBO K OIPEAEICHHOMY KIAacCy M Ha3blBaTh IO MEXIYHAPOJHOU
HOMEHKJIaType.

- OOBSCHATH IPUUMHY PA3TUYHS B CBOMCTBAX PA3IMYHBIX aJUIOTPOITHBIX MO (DUKAIIAN.

- OOBSCHATH MPUYUHY Pa3INUMs B CBOMCTBAX METAJUIOB U HEMETAJLIOB.

- CocTaBnsiTh GOPMYIIBI, HA3bIBATh, KIACCU(DUIIUPOBATH OKCUJIBI.

- CocTaBisTh ypaBHEHUS PEAKIIUHN TTOTYUEHUSI OKCHIOB.

- CocTaBisTh YpaBHEHUS peaklUii M0 XUMUYECKHM CBOMCTBAM OKCHJIOB.

- CocraBnsTh GOpPMYIIbI, HA3bIBATh, KIACCU(UIIUPOBATH OCHOBAHHUS.

CocTaBnsiTh ypaBHEHUS PEAKIIUNA MMOTYyUYEHUS OCHOBaHUH.

- CocTaBisTh YpaBHEHUS pPeaKlUii M0 XUMUYECKHM CBOMCTBAM OCHOBAaHUH.

- CocraBnsiTh GOPMYIIbI, HA3BIBATh, KIIACCU(DUIIUPOBATH KHCIOTHI.

- CocTaBisTh YpaBHEHUS PEAKIIUIN TTOTYUEHUST KUCIIOT.

- CocTaBiisiTh ypaBHEHUS PEAKIIUH 110 XUMUUYECKUM CBOMCTBAM KHCIIOT.
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- CocraByAte (hopMyJbl, Ha3bIBaTh, KiaccuuuupoBaTh cod. COCTaBIATh ypaBHEHUS
PEAKIU OTyYEHUS.

- CocTaBisATh ypaBHEHUS PEAKLIUN 110 XUMUYECKUM CBOMCTBAM COJIEH.

- CocraBisTh GOpMyJIbl, HA3bIBaTh AM(POTEPHBIE OKCUABI U TUAPOKCUIBI.

- CoCTaBIATh YpaBHEHUS peakIUil MosydyeHHust aMpTepHBIX THIPOKCUIOB.

- CocTaBnATh YpaBHEHHS pEAaKUUH 1O XHMHUYECKUM CBOHCTBaAM aM(OTEPHBIX
COCIMHCHHM.

- CocCTaBiATh ypaBHEHMS PEaKLMM, WUIIOCTPUPYIOIIHME TI'E€HETHUYECKYH) B3aMMOCBS3b
BEIIECTB PA3JIMYHbIX KJIACCOB HEOPraHMYECKUX COCIUHEHUI.

- BrinonHATh ynpaxxHEHUs!, UCII0JIb3Ysl 3HAHUS TEMBI.

Tema 7. Hemeransl (21 4)

OO0mas xapakTeprucTUKa HEMETAJUIOB: MOJIO0KEHUE B MEPUOJUUECKON CUCTEME, CTPOECHUE
aTOMOB 3JIEMEHTOB — HEMETAJUIOB. XHMMUYECKAsl CBA3b, KPUCTAIIMYECKAs pPELIETKa MPOCTBIX
BEILIECTB — HEMETAUIOB. XAapaKTepHble XMMHYECKHE CBOMCTBA HeMeTaJ10B. BonopoaHsie
COEIMHEHMS] HEMETAJUIOB: COCTaB, CTPOEHHUE, CBOWCTBAa M IpUMeHeHue. OKCUAbl HEMETAIIOB.
Kucnoponoconepxaiine KUCIOTHI.

Boaopoa. HN3otonbl  Bomopona. CoennHeHHMsT BOAOPOAA ¢ MeTALIAMH M
HeMeTasiamMu. Boaa. Ilepokenn Bogopoaa.

I'asorensl. I'asiorenoBoxopoasl. I'anorenunsl. Kuciaopomoconep:xamme coequHeHust
xJopa.

Kucnopoa. Oxcuanbl n nepoxcuabl. O30H.

Cepa. CepoBogopon u cyiabduabl. Oxcuabl cepbl. CepHUCTast U cepHAasi KUCJIOTHI U
UX co1d. OKUCIUTENIbHBIE CBOMCTBA KOHLICHTPUPOBAHHOM CEPHOM KUCIIOTBHI.

A30T. AMMHAaK, coJii aMMOHHsI. OKCHABI a30Ta. A30THCTAasA U a30THAsi KUCJIOTHI U
uX co1d. OKUCITUTEIbHBIC CBOMCTBA a30THOM KHUCIIOTHI.

Dochop. Pochun. Oxcnabl pochopa. Pochopubie kKuca0Thl. OpTodocharsl.

Yraepoa. Meran. KapOuasl kaabnus, aJIOMMHHMSA M JKejde3a. YrapHblii u
YIJIeKHCJbIN ra3bl. YTroJabHas KHCJI0TA U ee COJIM.

Kpemnuuii. Cunan. Oxcua kpemuus (1V). KpemHueBble KHCJI0THI, CHIMKATBI.

baaropoansie rassl.

CuHTe3 HeOpraHm4ecKMX razo00pa3sHbIX BellecTB.

KauecTBeHHBbIE peakIiM HA HEOPraHMYeCKHe BelecTBa U HOHBI.

Hemoncmpayuu. OO0pa3lpl HEMETAJUIOB. Moznenu KpUCTAJUIMUECKUX PELIETOK.
BriTecHenne 6pomMa U #o1a U3 pacTBOPOB UX cojiei xyiopoM. CoKUTaHME YTIIS U CEPHI.

Jlabopamopnuwie onvimeul.

1. Tlomyuyenume aMmuaka M XJIOpoBojopoja. PacTBopeHHe uX B BOJE, J0Ka3aTeIbCTBO
KHCJIOTHO-OCHOBHBIX CBOMCTB ATHX BEIIECTB.
2. B3sammopelicTBHEe KOHIICHTPHPOBAHHBIX CEPHOM M a30THOM KHCIIOT C MEBIO.

Ilpakmuueckana padoma 3. PenieHue 5SKCIEPUMEHTAIBHBIX 33Jad MO TeMe
«Hemeramney. CuHHTe3 KUAKHUX  HeopraHudeckux BemiecTB. KauecTBeHHBIH U
KOJIMYeCTBEHHbII aHAJIN3 BellecTB.

Ilhanupyemoie pesynomamot 00yuenusn

Ilpeomemmnuie:

- XapakTepru3oBaTh JIEMEHTBI-HEMETAIUIbI 10 MOJIOKEHUIO B NMEPUOJNYECKON CUCTEME,
CTPOECHUIO MPOCTHIX BEILLIECTB.

- CocTaBisTh YpaBHEHHS PEAKIIUI TTO CBOMCTBAM HEMETAILIOB.

- OOBACHATD NPUYNHY U3MEHEHHS CBOMCTB BOJAOPOIHBIX COCMHEHHI B 3aBUCUMOCTH OT
MOJIOKEHUS 3JIEMEHTA B IEPUOINYECKON CUCTEME.

- XapakTepu3oBaTh KHCIOPOAOCOJEP/KAIME KHUCIOTHl BO B3aMMOCBSI3H CTPOEHUSA U
CBONCTB
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- Xapakrepu3oBaTb BOJOPOJ IO TOJOKEHUIO B MEPUOAUYECKON cHcTeMe, CTPOCHHIO
aToMa, XUMHUYECKUM CBOMCTBAM.

- OOBSCHATH MOJSPHOCTH MOJIEKYJIBI BOABI. NITIOCTpHpOBaTh YpaBHEHUSMH XUMUYECKIX
peaKIuii OKHCIUTENIbHBIE CBOMCTBA MIEPOKCHIA BOIOPO/IA.

- CpaBHUBAThH TajJlOT€Hbl U TAJTOT€HOBOAOPOJBI IO CTPOEHUIO U cBocTBaM. OOBSACHATH
ocobeHHoCcTH (Topa.

- XapakTepu3oBaTh KHUCIOPOIOCOEPKAIINE KHUCIOTHI BO B3aMMOCBSI3U CTPOCHUSA H
CBOWCTB.

- JlaBaTh CpaBHUTENBHYIO XapAaKTEPUCTUKY KUCIOPOJIa U 030HA; OKCHJIOB U MEPOKCHUIOB.

- XapakTepu3oBaTh Cepy M CEpOBOAOPO BO B3aUMOCBSI3U CTPOCHHS M CBOMCTB. /laBath
CPaBHUTEIBHYIO XapaKTEPUCTUKY OKCUIIOB CEPHI.

- CpaBHHMBaTh KHCIOTHl [0 TIOBEACHHIDO B pPAacTBOpPaX U B OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX MPOIECCaX.

- XapakTepu3oBaTh a30T M aMMHUAK BO B3aMMOCBSI3M CTPOCHHMSI W CBOWCTB. JlaBath
CPaBHUTEIBHYIO XapaKTEPUCTUKY OKCHJIOB a30Ta.

- CpaBHHMBaTh KHCIOTHl 110 TIOBEACHHIO B pPAacTBOpax U B OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX MPOIIECCAX.

- XapakrepuzoBatb Hochop u ero cCoeAMHEHUS T10 TIaHy: COCTaB, CTPOSHHUE, CBOMCTBA.

- XapakTepu3oBaTh yIiaepo] U ero COSIMHEHHUS 10 MJIaHy: COCTaB, CTPOCHUE, CBOMCTBA.

- XapakTepu30BaTh KPEMHHI U €ro0 COCIMHEHUS T10 TJIaHy: COCTaB, CTPOEHUE, CBOMCTBA.

- OOBACHATH OCOOECHHOCTH CTPOCHUS aTOMOB U TIPOSIBJICHHS CBOMCTB OIaropogHBIX
ra3os.

- CocTaBisaTh ypaBHEHHS DPEAKIMN, WUTIOCTPUPYIOIINE CBOMCTBA HEMETALIOB W UX
COE€IVMHEHUHN.

- IIpoBOAUTH XUMHUYECKHI IKCIEPUMEHT, OCYIIECTBIIATh HAOMIOAEHUS, (DOPMYIHPOBATH
BBIBO/IBI.

- [IpumeHsTH 3HAHUS, TOTYYSHHbIE IPU U3YYEHUU TEMBI.

- AHanmU3UpOBaTh OMIMOKHU, AETaTh BBIBOJIBI, UCIIPABIIATH OMIUOKH, UCTIONB3YS Pa3TUIHBIE
VMCTOYHHUKHU UH(}OpMaIuu.

Tema 8. Merasibl (26 1)

[lonoxxenne MetauioB B nepuoguueckoi cucreme. OcoOEHHOCTH CTPOEHHUS aTOMOB
3JIEMEHTOB — MeTaUIoB. MeTaljimyecKas cBsA3b. XapaKTepHble (pU3NUYeCcKHe U XUMHYeCKHe
CBOIicTBa MeTa/LUIOB. Psii cTaHAaAPTHBIX IJIEKTPOAHBIX MOTeHUHAN0B. OCHOBHBIE CIIOCOOBI
IOJlyYEeHUsT METAJIOB. XHMHYeCKHe WCTOYHHUKH TOKa. OJJIEKTPOJHM3 PpPacTBOPOB H
pacmiiaBoB. [Ipumenenue snextposn3a. Koppo3ust MeTa/iioB U cioco0bl 321U THI OT Hee.

lesiouHble ¥ HIEJO0YHO-3eMeJbHbIE METAJJIbI M X COCAUHEHMS.

AJIIOMMHM U ero coenHeHUuss. AM(POTEPHOCTb.

Ilepexoanbie 3jeMeHTHI (Medb, cepedpo, HUHK, PTYTh, XpOM, MapraHen, skeje30) U
UX coequHeHus1. KoMiiekcHbIe coeIlUHEHNS MePeX0AHbIX 3J1eMEHTOB.

Crpoenne aroma Xxpoma. HMoHbel Xpoma. XapakTepHble CTENEHH OKUCIECHHUS U
COOTBETCTBYIOIINE OKCH/IbI, TUAPOKCUIBI U COJIH.

Mapranen. Crpoenue aroma. Monbl mapranina. XapakTepHbIE CTEIEHH OKHUCICHHS.
MaHraHatbl ¥ IepMaHTaHATHI.

XKeneszo. IlonoxkeHue B mepuoanyeckoid cucrtemMe U B psaay HampspkeHuidl. CtpoeHue
aToma »xese3a. Ou3nUecKrue U XUMHUECKUe cBoiicTBa kene3a. Coequnenus sxemesa (1) u (111).
KauectBenHble peakiiii Ha MOHBI XKeJle3a.

OO0uue NpUHIUNBI XUMUYecKOH TexHoJoruu. [IpupoaHble HCTOYHMKH XUMUYECKHX
BemiecTB. O0mue cmocodbl moaydeHusi MetalioB. Ilonsitue o meramnypruu. CnjiaBbl
(4epHbIE U LBETHDIE).
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Jlemoncmpayuu. DNEKTPOIU3 PpaAcTBOPOB XJIOpHIAa MeOd U cyjibdara HaTpHs.
B3anmopeiicTBue HaTpusl ¢ BOJOM, allFOMUHUEM, cepoil. OKUCIHUTENbHbIE CBOMCTBA COEAMHEHUN
xpoMa 1 Maprasia. OTHOLIEHHUE Xkelle3a K KOHIEHTPUPOBAHHBIM CEPHOM U a30THOM KUCIOTaM.
Jlabopamopnuie onvimeul.

[Tomydenue coequHEHM aTIOMUHUS U UCCIIEZIOBaHNE UX aM(OTEPHBIX CBOMCTB.
[Tomyuyenue oxcuaa xpoma (111) u3 quxpomara ammoHwusl.

Amdotepnbie cBoiicTBa coenunenuit xpoma (111).

Oxkucnenue coequnenuii sxenesa (I1) B coequnenus sxemnesa (I11).

Ilpakmuueckasa padoma 4. Pemienue >kCriepuMEHTAIbHBIX 3a/1a4 10 TeMe «MeTamibn.

el NS =

IInanupyemoie pezynromamaol 00yuenus

Ilpeomemmnuie:

- XapakTepu3oBaTh METAIbl IO MOJIOXKEHUIO B MEPUOANYECKON CUCTEME; OOBSACHATH
0COOCHHOCTH CTPOEHHUS METAJIJIOB.

- CocraBisTh ypaBHEHUs peakUUi, MOATBEPKIAIOLINE XapaKTEPHbIE XHUMHUYECKUE
CBOMCTBA METAJLIOB.

- XapakTepu3oBaTh CIOCOOBI MOIYYEHHUS] KOHKPETHBIX METAJJIOB B 3aBUCHMOCTU OT HMX
MIOJIOKEHUS B PAJLy CTAHIAPTHBIX AJIEKTPOJHBIX TOTEHIIUAJIOB.

- OOBSCHATH MPUHIUT JACHCTBUS XUMHYECKAX HCTOYHUKOB TOKA.

- CocTaBisiTh CXEMBI TPOIIECCA AIEKTPOIU3a PACTBOPOB U PACILJIABOB COJIECH, IIETOYECH.

- OOBSCHATH UCIOIB30BAHUE MPOLIECCOB IEKTPOIH3a B TaJbBaHUKE.

- CocTaBnaTh CXE€Mbl KOPPO3HMOHHBIX IIPOLECCOB C BOJOPOJHOW M KHCIOPOJHOMN
JIETIONSIpU3ALIUCH.

- XapakTepu3oBaTh UIEIOYHBIE METAUIbl M0 MOJOXKEHUIO B MEPUOJUYECKON CHUCTEME,
CTPOEHMIO aTOMa, CBOMCTBaM. XapaKTepU30BaTh COEUHEHMS LEIOYHBIX METAJIIOB.

- XapakTepu3oBaTh IEJIOYHO-3€MENIbHbIE METAJUIbl 110 MOJIOKEHUIO B NEPUOAMYECKON
CUCTEME, CTPOCHHUIO aTOMa, CBOMCTBaM. XapakKTEPU30BATh COCAMHEHUS IEIOYHO-3EMEIbHBIX
METAJIJIOB.

- XapakTepu3oBaThb AJIOMUHHUN 1O CTPOCHHUIO aTOMa, CBOMCTBaM. XapaKTE€pU30BaTh
COEIMHEHMS AITFOMUHUS.

- Jloka3pIBaTh ¢ MOMOUIbIO YPAaBHEHUH XMMHUYECKUX PEAKIUl aM(pOTEpPHOCTh OKCHAA U
TUIPOKCH/IA AIFOMUHHSL.

- XapakTepu3oBaTh METAIIBI 10 CTPOCHUIO aTOMOB, XUMUUYECKUM CBOMCTBAM.

- XapakTepu3oBaTh METAIIbI 10 CTPOCHUIO0 ATOMOB, XUMUUYECKUM CBOMCTBAM.

- XapakTepu30BaTh XpoM M0 CTPOCHHUIO aTOMa, XUMUYECKHM CBOHCTBAM.

- CocTaBisATh ypaBHEHUS OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUM.

- XapakTepu3oBaTh MapraHell o CTPOCHUI0 aTOMa, XUMUYECKUM CBOWCTBaM.

- CocTaBisTh YpaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMIA.

- XapakTepus3oBaTh KE€JI€30 IO CTPOCHHI0 aToma, CBOMCTBaM. XapaKTE€pU30BaTh
COE/IMHEHMUS JKeJle3a.

- CocTaBisATh ypaBHEHUS KAUECTBEHHBIX PEAKIIMM.

- OOBACHIATH OCHOBHBIE TEXHOJOTUYECKUE MTPUHIIUTIBI TIOTYYCHHUS] XUMUUECKUX BEIECTB
W3 NPUPOAHBIX UCTOUHUKOB.

- PaznuyaTh yepHble U LIBETHBIE METAJUIBI.

- Ha3biBaTh OCHOBHBIE CIIJIaBBI U XapaKTEPU30BaTh UX COCTAB.

- XapakTepu3oBaTb METaUIbl IO CTPOEHUIO AaTOMOB M XUMHYECKHM CBOWCTBaM.
XapakTepu30BaTh OCHOBHBIE COEIMHEHUS METAUIOB.

- IIpoBOANTH XMMHUYECKHI SKCIIEPUMEHT, OCYIIECTBIATh HAOMOAeHUS, (HOPMYITHPOBAThH
BBIBO/IBI.

- [IpuMeHsTh 3HaHUsl, TOTYyUYEHHbIE TPU U3YYEHUH TEMBI.

- AHanu3upoBaTh OMMOKHU, AETaTh BBIBOJbI, UCIIPABJIATH OIINOKHU, UCIIOIb3Ys Pa3IUYHbIE
HMCTOYHUKU MH(OPMALIUH.
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Tema 9. O60611eHue cBeleHUIT MO0 Heoprannyeckoi xumuu (10 1)

O0001eHne cBeleHUN O XMMHUYECKMX 3JIEMEHTAaX, BBIPAXEHHOE B IEPUOANYECKOM
3akoHe .M. Meneneena.

Knaccugukanus HeopraHM4ecKuX BEIECTB Ha OCHOBE OCOOCHHOCTEH MX cocTaBa M
CTpoeHUsl. 3aBUCUMOCTh (PU3NYECKUX U XMMUYECKUX CBOWCTB BEIIECTB (IIOBEJICHNE B PACTBOPAX,
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX U JPYTUX PEAKLHUAX) OT COCTaBa U CTPOCHHUSI.

[lonsiTiE 0O XMMHUYECKOM pEakuu KakK O MPOLECCE pa3pyLICHUs XUMUYECKUX CBSA3CH U
00pa3oBaHMsI HOBBIX. YCTAaHOBJICHHME CBs3€Hl MEXIYy MOHATHAMU «XMMHUYECKUH DIEMEHTY,
«BEILIECTBO» U «XUMHUYECKAs PEaKUs» U BaKHEHIIIMMU TEOPUSIMHU.

IIporHo3upoBaHue CBOMCTB JIEMEHTOB M MX COCIAMHEHUN M IPOTEKAHUS XUMHYECKHX
IIPOLIECCOB HA OCHOBE U3YYEHHBIX TEOPUM.

Inanupyemuoie pezyromamot 00yuenusn

Ilpeomemmnuie:

- XapakTepu30oBaTh 3JIEMEHTHI 10 MOJ0KEHUIO B MEPHUOJIUYECKON CHUCTEME XUMHYECKHX
9JIEMEHTOB.

- OnpenensTe NPUHAAICKHOCTh BEIIECTB K ONPENEICHHOMY KJIAcCy HEOPraHUYeCKHUX
COCIUHCHHI.

- XapakTepu3oBaThb KOHKPETHBIE BEHIECTBA BO B3aUMOCBSI3M COCTaBa, CTPOCHUS U
CBOMCTB.

- XapakTepu30BaTh XMMUYECKUE PEAKIIMU HA MUKPOCKOITMYECKOM YPOBHE.

- VYcraHaBiauBaTh B3aHUMOCBS3b MEXKIY DJJEMEHTOM,  BEIIECTBOM H XHUMHUYECKOU
pEeaKIuen.

- [IpumeHsTh 3HAHUE TeOpUl ik OOBICHEHUS XUMUYECKIX MTPOIIECCOB.

- IIporHo3upoBaTh CBOMCTBA 3JIEMEHTOB M HMX COCIUHEHUW, MPOTEKAaHUE XHUMHUYECKUX
MPOIIECCOB.

- Pemath pacderHble 3a1auu o Gopmyiam, o ypaBHEHUSIM.

- Pemarts kauecTBEeHHBIC 3a/1a4H.

- [IpuMeHsTh 3HaHUS, IOTYYEHHBIE B KYpCe U3yYEHUS HEOPTaHUUECKON XUMUU.

- AHanmU3UpOBaTh OMIMOKH, AETATh BBIBOJII, UCIIPABIIATH OIIUOKH, UCIIOIB3YS Pa3TUIHBIC
HWCTOYHUKU WH(POPMAIIUH.

- OOBSCHATH B3aMMOCBSI3b MPOIECCOB, TPOTEKAIOIINX B IPUPOJIE.

Pasznen V. Xumusi u o01recTBo.
Tema 10. Xumusi, 4ejioBeK U COBpeMeHHOe 0011ecTBO (4 1)

XuMUs B peHIEHUH TJIOO0ANbHBIX MPOOIEM COBPEMEHHOCTH: SKOHOMUYECKOM,
MPOIOBOJILCTBEHHOM, SHEPTETUUECKOU, CHIPhEBON. XHMMHUYECKHE COCIUHEHUs B ObITY. UTO
HaJI0 3HATh O TMpaBWIaX M YCJIOBHUSAX HCIOJIB30BAaHUS IMpemapaToB OBITOBOM XUMHH
(kpacuTesned, MOIOMIUX CPEACTB, CTPOUTEIBHBIX MaTEpPHAIOB M T. I1.), 3alllUTe JOMAaITHEH
cCpellbl OT TPOHMKHOBEHHS BPEIHBIX UM HEXKEJATEJIbHBIX BEIIECTB, NPHUMEHEHHE
KOCMETHUYECKHUX CPEJICTB.

IIpoGiaeMa cHHTETHYECKOW mHIMH. VCKYCCTBEHHBIE KOMIIOHCHTBI TPaIUIlMOHHOM
ITUIIH.

Xumusg u meauuuHa. HaTypanbHble M CHUHTETUYECKHE JIEKAPCTBEHHBIE Mpenaparhl.
JlomaniHue pacTeHus ¥ UX pOJb B MOIAEPKaHUU ONaronpusTHOrO MUKPOKJIMMATA.

XUMHUUYECKHE CpEJCTBA 3alUThl MAMATHUKOB KYJBTYPhl (apXUTEKTYpPhlI, *KUBOIIHCH,
CKYJBIITYPHI U T. JI.) OT BPEIHOTO BO3JACHUCTBHSI arPECCUBHON OKPYKAFOIIECH CpeIbl.

[TepcieKTUBBI pa3BUTHS XMMHUH KaK OCHOBBI 0JIar0COCTOSIHHS OOIIecTBa.

JlemoncTpanmuu. JleMoHCTpalus aare3nOHHBIX CBOUCTB Pa3IMUHbBIX KJIESIMX BEIIECTB.
OO6pa31pl COBPEeMEHHOM MPOIyKIIMH XUMUYECKON MTPOMBIIIIIICHHOCTH.
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JlaGoparopuble onbiThl. HaHeceHWe 3alUTHBIX IUICHOK HAa METaJUIMYECKUe
TTOBEPXHOCTH.

Ilnanupyemoie pezynomamaul 00yuenus

Ilpeomemmnuie:

XapakTepus3oBarh:

- IpaBUJjia U yCJIOBUS UCIIOJIb30BAHUS IIpenapaToB ObITOBON XUMUU;

- IIpaBUJIAa 3alIUThl JOMAIIHEW Cpelbl OT MPOHUKHOBEHUS BPEIHBIX U HEXKEIATEIbHBIX
BELIECTB;

- IPaBHJIAa UCIIOJb30BAHUS IPUMEHEHNE KOCMETUYECKUX CPEJNICTB;

- 0 Ipo0JeMax CHHTETHYECKOM MUIIH;

- IOMalTHUE PACTEHUS U UX POJIU B MOJAEPKAHUU OIarONpUsiTHOTO MUKPOKINMATA;

-0 BPEIHOM BO3/CHCTBUH arpeCCUBHOMN OKPYKAOIIEH CPeibl HA TAMSATHUKUA apXUTEKTYPHI;

- IEPCIEKTUBBI Pa3BUTUSI XUMHH KaK OCHOBBI 0JIarocoCTOsSIHUS 00111eCTBA.

[IpuMeHATHh 3HaHUS TEOPETHUUYECKUX BOMPOCOB Ui OOBSICHEHUS XUMHUECKUX MPOIIECCOB
B OBITY;

Hcnonp3oBath mpuoOpeTeHHbIE B Kypce U3YUEeHUS XUMUH 3HAHUS Ha TPAKTHKE.
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3. Y4yeOHO-TeMaTHYECKHI MJIAH

Ne Ha3Banue pasnesia, TeMbl S Tun ypoka ®opma Ilnannpyembie pe3yabTaThl ILnannpyembie pe3yabTaThl Hudopman | JlemMoHcTpanum Hdara
ypoka = ypoka o0y4eHust o0y4eHust HOHHOE JlaGopaTopHble
2 IIpenmeTnbIe JIn4HOCTHBIE B OHBITE! = z
= HHE IIpakTnyeckue < | =
= MertanpeaMeTHble = s
= padoThI | S
Pa3znes |. MeToapl HAYYHOTO MO3HAHMS
Tema 1. Ba:kHeiinue noHsiTus U 3aKoHbl xumuu (12 1)
1 [Ipenmer xuMun. YpoBHU U 1 | Ypok Jlexuus XapakTepus3oBaTh ypOBHU PeryasiTuBHBIC:
MacumTadbl OpraHu3alu M3y4YEHUS OpraHu3alyu IPUPOJIBL; 1. OcyuiecTBIATH
TIPUPOJIBI HOBOTO NIPEAMET, pa3ielibl, 33/1a4M | TO3HABATEIBHYIO PEIEKCHIO
Marepuana XUMHUH B OTHOIICHNH JEHCTBHI 1O
XapakTepu3oBaTh Ha pELICHNIO YYeOHBIX U
KOHKPETHBIX IPUMEPAX TO3HABATENbHBIX 33/1a4.
YPOBHH OpTraHH3aLNH Ho3HaBaTeabHbIE:
TIPUPOABI; OOBACHITH 1. OOBACHATD SBICHUS,
XMMHYECKHE SIBICHUS Ha MPOLIECCHI, CBSI3H U
MHKPOCKOIIMYECKOM YPOBHE | OTHOILICHHS, BBISBIISIEMBIC B
2 IMpaBuja padoThl B 1 | Ypok IIpaktukym | HMcnosnb30BaTh 3HaHUA X0/JIe UCCIIEJIOBAHNSI.
naGopaTopum. KOMIUTIEKCHOTO [IpaBun paboTs! B 2. ®opMHpOBATh YMEHUSI
JlaGopaTopHasi mocyaa u MIPUMEHEHUS naboparopuu, 6ezonacHoro | 6e30macHoOro ¥ 3pdeKTHBHOTO
odopynoBanue. [IpaBuia 3HaHHUN oOpallleHus C eIKUMH, UCTIONIb30BaHMS
Oe3omacHocTH npu padore ¢ TOPIOYMMH U TOKCUYHBIMHU 1abopaTopHOro
€/IKHMH, TOPIOYHMH H BEIIECTBAMU 000pyIoBaHMsL.

TOKCHYHBIMH BelIeCTBAMH

[IpoBOUTH XUMHUECKHIA
9KCTIEPUMEHT, UCTIONB3YS
71200paTOpHYIO MOCY Ty U
obopynosanue. CobmronaTsh
TEXHHUKY 0€30IIaCHOCTH IPH
pabote ¢ enkumu,
TOPIOYNUMH U TOKCUIHBIMU
BeIIeCTBAMHU.

KoMMyHUKaTUBHBIE:
1. YcranaBnuBsarth u

CpaBHUBATH pa3HbI€ TOYKH
3pCHUs, NPEIKAC UCM

[NpUHHUMATh pCUICHUA U [CJ1aTh

BEIOOD.

JIMYHOCTHBIE:

1. IIpuMeHSTH MOTyYCHHBIC
3HAHUS B IOBCEIHEBHOU
JKM3HH.

2. ®opMupoBaTh HHTEPEC K

M3y4aeMbIM 00J1acTsIM 3HAHHS
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Ne HasBanmue pazaesa, TeMmbl S Tun ypoxa dopma Iianupyemple pe3yabTaThl Inanupyemple pe3yabTaThl Hudpopman | JlemoHcTpanumn Hdara
ypoKa = ypoKa o0y4eHHst o0y4eHust HOHHOE JlaGopaTopnbie
2 IIpeameTHbIe JInyHOCTHBIE L OmBITE! = =
= HHE IIpakTHyeckue s | =
=] MertanpeaMeTHbIe = ]
= PadoThI = | S
W BUaaM JCATCIbHOCTHU.
3 M cTOYHHKH XMMHYECKOMH 1 | Ypok Jlexuus ¢ AHanu3upoBaTh OCHOBHBIE PeryjsiTuBHbIC:
uHpopManuu: ydedHnle, 000OLICHUSI U | JJIEMEHTAMH | MCTOYHHKH XUMHYECKOM 1. Bei6op Haubosee
HAay4YHbIe M HAY4YHO- cucremarusarn | Oecepl nHdopmanuu 3¢ PeKTUBHBIX CIOCOO0B
NMOMyJIsIpHbIE U3AHHUS, un Haxoaurs, peuieHus 3a1a4.
KOMIIbIOTePHBIE 6a3bI CTPYKTYpPHPOBAaTh Ilo3naBaTeabHbIE:
JAHHBIX, peCypChl nHpopmanuio u3 paznuyaelX | 1. OcyniecTBIATh aHATH3
HNuTepHera HCTOYHUKOB 00BEKTOB C BBIJICJICHUEM
4 Hay4ynbie MeTOABI 1 | Ypox Jlexuus CpaBHHMBATh METOABI CYIIECTBEHHBIX U
HCCJIeJOBAHUS XHUMHYECKUX W3YYEeHUS HCCIEN0BAHMSA XMMUYECKUX | HECYIIECTBEHHBIX IPU3HAKOB/
BeLleCTB U NpeBpalleHu . HOBOTO BEILECTB; POJIb aHAIM3UPOBATh, CPABHUBATD,
Posb xumMnueckoro MaTepuana XUMHYECKOTO 3KCTIIEPUMEHTa | KJIaCCU(PUIUPOBATh U
JKCIIePUMEHTA B NIO3HAHUHU B NTO3HAHUU PUPOIBI 000011aTh (haKTHI U SABICHHUS.
npupoasl. Moaenuposanue [IpoBOOUTH SKCTIEPUMEHT, KoMMyHHKaTHBHbBIC:
XHMHYECKHUX sIBJICHUI. HaIIPaBJICHHBINA Ha 1.Y4utsIBaTh pa3Hbie MHEHUS
HCCIEIOBAHUE XUMHUUECKUX | U CTPEMATCS K KOOpAMHALUU
BEIIECTB Pa3JIMYHBIX MMO3ULIUI B
5 EcTecTBeHHOHAYYHAs 1 Ypok Jlexmus ¢ CoI0CTaBIATh COTPYIHUYECTBE.
KapTUHa MHUpa. KOMILJIEKCHOTO | 3yieMeHTaMu | EcTecTBeHHOHay4YHYIO 2. ANIleKBaTHO, OCO3HAHHO U
B3anMocBs3b XUMHH, MIPUMCHCHUSA Gecensl KapTUHY MHpPa, B3aUMOCBs3b | ITPOU3BOJIBHO CTPOUTH
¢u3uKkH, MAaTEMATHKH U 3HAHUI HAyK O IpUpOJe pCUCBbIC BBICKA3bIBAHUS B
ouoJiorumn OOBSACHSITH UHTETPAIIHIO YCTHOU U MUCbMEHHOM peuH.
HayK 0 HpUpoJie JIMYHOCTHBIE:
6 ATOMHO-MOJIEKYJISIpHAs 1 Ypok Jlexuums c CpaBHUBATH CYIIHOCTH U 1. Ymerb cOOTHOCHUTE CBOM
TCOpUS KOMILJIEKCHOTO | 2JIEMEHTAMU | MCTOPUYECKUIl acCIeKT IeUCTBUS C IIAHUPYEMBIMH
NPUMEHEHUS Gecenpl ATOMHO-MOJICKYJIIPHOM pesylIpTaTaMy, OCYIECTBIIAT
3HAHUU TEOPHUH KOHTPOJIb CBOEM
OOBSACHITH OCHOBHBIC ACATCIIPHOCTH B IIPOLIECCE
IIOJIOKEHUS aTOMHO- JOCTHXXCHUS pE3yJIbTaTa.
MOJIEKYJISIPHOM TEOpHUHU
7 Marepus 1 JBHKEHUE. 1 | VYpok CemuHap [IpoBoauTs cpaBHEHUE
BemecrBo u none 0000I11IeHIS U [onsaTus matepuu;
CUCTEMaTH3all B3aUMOCBSI3b Macchl U
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Ne HasBanmue pazaesa, TeMmbl S Tun ypoxa dopma Iianupyemple pe3yabTaThl Inanupyemple pe3yabTaThl Hudpopman | JlemoHcTpanumn Hdara
ypoKa = ypoKa obyuenust o0yuenus HOHHOE JIaGopaTopHbie
2 Tien N COIPOBOIKAE ONBITHI = | =
o peMeTHbIe HYHOCTHBIE e Mpakrayeckue 2| E
S MertanpeaMeTHbIe = ]
= PadoThI = | S
WY 3HAHUH SHEPTUU, UCTOPHIO
OTKPBITHUS U CYILIHOCTh
3aKOHa COXPAHEHHS MacChl U
SHEepruu
Jloka3pIBaTh HA KOHKPETHBIX
IIpUMepax BCeoOIHid
XapakTep 3aKoHa
COXpaHEHHUS MacChl U
SHEpruu
8 OCHOBHBIE NOHATHS XUMUHI 1 | Ypox Jlexuus ¢ [TpoBoauTs 00001IEHUS PeryisiTuBHBIC:
KOMIDICKCHOTO | aneMeHTamMu | OCHOBHBIX MOHSATHI XuMuu: | 1. Beibop Hambonee
TIPUMEHECHHUS Oecenpl aTOM, MOJICKYJIa, 3¢ (eKTUBHBIX CTOCOOOB
3HAHUH XUMHUUYECKHUH JIEMEHT U JIp. | pelIeHus 3a7au.
XUMHYECKH T'PaMOTHO Ilo3naBareabHbIE:
ONIEpUPOBATH OCHOBHBIMU 1. OcymmecTBIATh aHAJI3
MOHITHAMHU 00BEKTOB C BBIACIICHUEM
9 OCHOBHBIE 3aKOHBI XHMUHU 1 | Ypok Jlexuus ¢ Pa3nnuath ocHOBHBIE CYILIECTBEHHBIX U
KOMIUIEKCHOI'O | 3JIEMEHTAaMH | 3aKOHbI XUMHHU: HECYIIECTBCHHBIX IPU3HAKOB/
IIPUMEHEHUS Oecenpl IIOCTOSIHCTBA COCTAaBa, aHAM3UPOBATh, CPABHUBATD,
3HAHUHN KpaTHBIX OTHOLIEHUH, KIaccuUIMPOBATh U
00bEMHBIX OTHOLIEHHUI 1 jip. | 0000IIaTh (GAKThI U SIBICHUSL.
Hcnonp30BaTh 3HaHNE KoMMyHHKATHBHBIE:
3aKOHOB JJISl pEIICHUS 1.Y4uThIBaTh pa3Hble MHEHUS
Ka4eCTBCHHBIX U PACUYCTHBIX | U CTPEMATCS K KOOPAMHALMH
3aj1a4 pa3IMYHBIX TO3HUIUH B
10 T"a30BbIE 3aKOHEI. 1 | VYpok Jlekus Hcnons30BaTh ra30BLIE COTPYJTHUYECTBE.
U3y4YeHUs 3aKOHBI ISl pelleHns 3a1a4 | 2. AJEKBaTHO, OCO3HAHHO
HOBOT'O MIPOU3BOJIBHO CTPOUTH
MaTepuana peyeBbIe BHICKAa3bIBAHUS B
11 Pemenue 3anau Ha razoBble 1 | Ypox IIpaktukym | Pemats 3amauu B YCTHO# H IHCHBMEHHOU PEH.
3aKOHBI. KOMILJIEKCHOTO COOTBETCTBUHU C JIM4HOCTHBIE:
MPUMEHEHUS aJrOPUTMOM U TIOBBILIEHHON 1. YMeTs COOTHOCHTH CBOM
3HAHUUN CJIOKHOCTH HCﬁCTBHH C INTaHNPYEMBIMHU
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Ne HasBanmue pazaesa, TeMmbl S Tun ypoxa dopma Iianupyemple pe3yabTaThl Inanupyemple pe3yabTaThl Hudpopman | JlemoHcTpanumn Hdara
ypoKa = ypoKa obyuenust o0yuenus HOHHOE JIaGopaTopHbie
2 IIpeameTHbIe JInyHocTHBIE ST OMBITHI = =
= HHE IIpakTHyeckue s | =
= MeranpeameTHble = s
= PadoThI = | S
12 Pacuerst mo popmymam. 1 | Ypok [paktukym | ComocraBisiTh GOpMYIIbI pe3ynbTaraMu, OCYIECTBIATh
BeiBog dopmyn KOMIIJIEKCHOTO JUIS pEeUIeHus 3a/1a4 ¢ KOHTPOJb CBOEH
MPUMEHEHUS TEKCTOM. JIeSITETTFHOCTH B TIpOLIECcCe
3HAHUU Pemiats 3agaum pa3nuuHOrO | TOCTHKEHUS pe3ysbTaTa.
YPOBHSI CIIO)KHOCTHU
Pa3nen |1. OcHOBBI TeopeTHYeCKOii XUMHH
Tema 2. Teopusi crpoennsi atoma. Ilepnoanyeckuii 3aKoH U nepuoanyecKasi cucreMa xumMmuieckux yiemenToB JI.A. MenaeneeBa (18 1)
1/ [lepBbie Knaccupukanuu 1 | Ypok Jlexuus ¢ HwmeTts npeacrasieHue o PervasiTuBHbIC:
13 aneMeHToB. OTKphITHE KOMIUIEKCHOTO | 3JIEMEHTaMH | MEPBBIX KJIACCUPHUKAIMIX 1. OcymiecTBisTH
MEPUOTUUECKOTO 3aKOHA NPUMEHEHUS Gecenpl XMUMUYECKHX JJIEMEHTOB, KOHCTaTUPYIOIUIl U
3HaHUI HCTOPHIO OTKPBITUS HPEABOCXHIIAFOLIUIHA
MIEPUOTUUECKOTO 3aKOHA KOHTPOJb MO Pe3ynbTaTy U 10
OOBSICHATD HENOCTATKU crioco0y nencTBus;
MIepBBIX KiIaccupukamn aKTyaJIbHbII KOHTPOJIb HA
XMMHYECKHX IEMEHTOB YPOBHE IIPOHU3BOIBHOTO.
2/ ATtom. Moaenu cTpoeHust 1 Ypoxk Jlexmus ¢ CoII0CTaBIATh MOJIENTH Ilo3HaBaTeJbHBIE: .
14 aromMa. Sl1po U HyKJIOHBI. KOMIUIEKCHOTO | 3JEMEHTaMH | aTOMOB TOMIICOHa, 1. CoznaBats 1 Mopenu aToMOB
HyxkJmapl ¥ H30TONBI. MPUMEHEHUS Gecensl Pesepdopna, kBaHTOBYIO peoOpa3oBEIBATH MOJIEIH U
3HAHUI MOJIEJIB. CXEMBI IS peIIeHHs 3a/1ad.
OGBACHATH CTpOocHHE aToMa | 2. YMETh UCIOIb30BaATh
3/ JyIeKTpPoH. Jlyanusm 1 Ypok Jlexmus ¢ XapakTepu3oBaTh KOMITbIOTEPHBIC U
15 3JIEKTPOHA. DJIeKTPOHHAS 0000IIEHNSI B | DIIEMEHTAaMHU | KOPITyCKYJISPHO-BOJHOBBIC KOMMYHHKAI[MOHHBIC
KOH(purypauusi aroma cucTeMaTusail Oecennl CBOMCTBA 3JIEKTPOHA. TEXHOJIOI'MH KaK HHCTPYMCHT
WM 3HAHUH OOBSICHATH NTBOMCTBEHHOCTh | U1 JOCTHIXKCHHS CBOMX
JJIEKTpPOHa nenen.
4/ KBanToBble uncJa. 1 | Ypok Jlexnus XapakTepu3oBaTb KommyHnukarupubie:
16 ATOMHas opONTANB. U3yYeHUS MIOJIOXKEHHE JIEKTPOHA B 1. ®opmyupoBath
PacnpeneJienne 3J1eKTPOHOB HOBOI'O aToMe€ YE€ThIPbMS COOCTBEHHOE MHEHHE U
1o 0pOMTAIAM Marepuaja KBaHTOBBIMH YHCJIAMH NO3UNMIO, apryMCHTUPOBATH U
KOOPIUHHPOBATS €€ ¢
5/ Onekrponuble KoHGUrypauu | 1 | Vpok Jlekuusi ¢ [IpuMeHsITh anropuT™ s TIO3ULMSIMHU TAPTHEPOB B
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Ne HasBanmue pazaesa, TeMmbl S Tun ypoxa dopma Iianupyemple pe3yabTaThl Inanupyemple pe3yabTaThl Hudpopman | JlemoHcTpanumn Hdara
ypoKa = ypoKa obyuenust o0yuenus HOHHOE JIaGopaTopHbie
2 IIpeameTHbIe JInyHocTHBIE ST OMBITHI = =
= HHE IIpakTHyeckue s | =
=] MertanpeaMeTHbIe = ]
= PadoThI = | S
17 ATOMOB 3JIEMECHTOB MaJIbIX KOMIIJICKCHOT'O JJIEMCHTaAMH COCTaBJICHUS DJICKTPOHHBIX COTPYAHUYECCTBEC IIPpH
150 (D (0):! MIPUMEHEHUS Oecenbl (bopMyII IS 2IEMEHTOB BBIPAOOTKE OOIIEro peleHus
3HAHUHU MAJIBIX IIEPUOJIOB. B COBMECTHOM JI€ATE€TbHOCTH
CocCTaBisTh AEKTPOHHBIC JIMYHOCTHBIE:
(b opMmyJIbl 371eMEeHTOB Manbix | 1. @opMupoBath
MIEPUOJIOB. OTBETCTBCHHOE OTHOIIICHHUS K
YYCHHIO, TOTOBHOCTH H
CIOCOOHOCTH, 00yYarOIIXCs
K CAaMOPa3BUTHIO U
caM000pa30BaHMIO.
6/ DJIEKTPOHHBIE 1 | Ypox Jlexuus ¢ XapakTepHus3oBaTh PeryasiTuBHbIe:
18 KOH(pUTypaliu aTOMOB KOMIDICKCHOTO | AJIEeMEHTaMH | OCOOCHHOCTH CTPOCHUS 1.IIporHO3MpOBATH PE3yNbTAT
NMepPexXoIHBIX YJIeEMEHTOB TPUMCHEHUS Oecenpl aTOMOB TTEPEXOIHBIX B OCHOBHOM Y4Y€OHBIX (110
3HAHUNA 3JIEMEHTOB. o0pa3iy) 3aganui,
CocCTaBusTh AIIEKTPOHHEIC TUTAHUPOBATH AITOPUTM €TO
(hopMyITBI TIEPEXOTHBIX BBITIOJTHEHHUS.
JJIEMEHTOB. 2. CoOTHOCHUTH
7/ CoBpemMeHnHasi 1 | Ypok CemuHap OOBACHATH COBPEMEHHYIO MPOMEKYTOYHBIE U KOHEUHBIE .
19 (¢popmyaupoBka 00001IeHNS 1 (hopMyIHPOBKY pe3yNbTaThl CBOCH IMepuoauueckas
NEePUOINYECKOr0 3aK0HA U CUCTEeMaTH3aIl MIEPHUOTMUECKOTO 3aKOHA; JIeSITETIBHOCTH C LIEJIBI0 UM C cucTeMa
COBpPEMEHHOEe COCTOSTHUE WU 3HaHUI pa3IMYHbIC BAPUAHTHI 00pa3oM, IpeI0KEHHBIM XMMUYECKHUX
NepruoIuYecKOi CHCTEMBI HEPUOIMYCCKON CHCTEMBI yduTeneM. anemenTtoB J[.W.
XUMHYECKUX JIeMEHTOB XUMHUYECKHX 3JIEMEHTOB 3. CBOOO/HO TIOJIB30BATHCS Memnneneesa
J.A. MenpneneeBa Hcnonps3oBats mrodoi BBIPaOOTaHHBIMH KPUTEPUSIMHU
BapHAaHT MEPHOANICCKOM OLIEHKU 1 CaMOOLIEHKU,
CUCTEMBI IS UCXOJIS U3 IETH U
XapaKTEPUCTUKH HUMCIOIIUXCS KPUTEPHUEB,
XMUMHYECKOTO JIEMEHTA. paznrgas pe3yabTar u
8 JlaHTaHOMIBI U AKTHHOMIBI 1 Ypok Jlexmusa Xapakrepu3oBaTh CTIIOCOOBI AEHCTBHI.
120 U3yYCHUS nonoxenue jganranongos 1 | llo3HaBaTeabHbIE:
HOBOTO AKTHHOMJIOB B 1.IIpuMeHATH METOIBI
MaTepuaia TIEPUOTNYECKON CUCTEME H MH(OPMALIMOHHOTO ITOKCKa,

0COOEHHOCTHU CTPOCHHUSA UX

IIOGBIBaCT HOBBIC 3HAHUS, B
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Ne HasBanmue pazaesa, TeMmbl S Tun ypoxa dopma Ilnanupyemblie pe3yabTaThb Ilnanupyemblie pe3yabTaThbl HNudpopman JemMoHcTpanun Jara
ypoKa = ypoKa obyuenust o0yuenus HOHHOE JIaGopaTopHbie
g n I COIIPOBOIK/E ONBITHI -
o peMeTHbIe HYHOCTHBIE e MpaxTHueckue =g
S MertanpeaMeTHbIe = <
= PadoThI = | S
aTOMOB. TOM YHCJIE C TOMOIIIBIO
CoCTaBIATh 3JEKTPOHHBIC KOMIIBIOTEPHBIX CPEJICTB.
(bopMyJibl, 00BICHSTH 2. Bribupaet Haunboee
CXOJICTBO JJIEMEHTOB MeX1y | 3((eKTHBHBIE CIIOCOOBI
c000¥ JTaHTAHOUJIOB U pelIeHus 3a1au B
AKTUHOMJIOB. 3aBUCUMOCTHU OT KOHKPETHBIX
9 [TonosxeHue BoIopoOIa B 1 | VYpok Jlekrms ¢ OOBACHATH ABOHCTBEHHOE YCIIOBHIA.
[21 | mepuoanvecKoii cucTeMe KOMIUIEKCHOTO | DJIEMEHTaMHU | MOJIOKEHUE BOJIOPOJa B 3. YMeTh UCIos30BaTh
MPUMEHEHUS Oecepl MIEPUOJUUECKON CUCTEME KOMIIBIOTEPHBIE U
3HAaHUHN Yka3bIBaTh YEPTHI CXOJCTBA | KOMMYHHMKAllMOHHBIE
U pa3I4gus BOAOPOAA C TEXHOJIOTUH KaK HHCTPYMEHT
TaJIOTeHAMU U IIETOIHBIMU JUTSL JOCTUXKEHUS] CBOUX
MeTaJlJIaMU Lenen.
10/ | Ilepmoamaeckoe M3MEHEHHE 1 | Ypox Cemmunap VYcranaBnmBaTh KommyHuKaTHBHBIE!
22 | CBOMCTB 2JIEMEHTOB B 000011eHUs U 3aKOHOMEPHOCTH H3MeHeHus | 1.Mlcronb3oBath peyb st
NIEPUOJUUYECKON CUCTEME CHCTEMaTH3aIl CBOWCTB 2JICMCHTOB B PETYIALMH CBOETO JAEHCTBUS.
WU 3HAHUI [EPUOJIE U TPYIIIE 2. YUuThIBaTh pa3Hble MHEHHUS
CpaBHI/IBaTb XUMHUYECKHE U CTPEMUTCA K KOOpAUHAIIUU
3JIEMEHTHI B 3aBUCHMOCTH OT | Pa3IMYHBIX ITO3HMIUN B
TIOJIOKCHHUS B COTpPY/IHUYECTBE.
HNEePUOTMYECKON CHCTEME. 3. OTcrauBas CBOIO TOUKY
11/ | Iepuoaudeckoe U3IMEHEHME 1 | Ypok Jlexuus ¢ VYcraHaBiauBaTh 3pEHUS, IPUBOJUTD
23 CBOMCTB OKCHJIOB, 00OOLICHUSI U | JJIEMEHTAaMH | 3aKOHOMEPHOCTH M3MEHEeHHs1 | APIYMEHTEI, IOATBEPXKIAd uX
TUAPOKCHUIOB, BOJOPOIHBIX cucreMarusal | Oecemnl CBOMCTB COEIUHEHUHN (I)aKTaMI/I-
COENIMHEHUH XUMHYECKHUX M1 3HAHUI 5]EMEHTOB B IIEPUOJIE U 4. B uckyccun ymerh
2JIEMEHTOB rpymme. BBIIBUHYTH KOHTPapTyMEHTHI,
Or[peﬂen;ﬂ"], XapakrTep nepe(bpaznpOBaTb CBOIO
CBOMCTB OKCHJIOB, MBICIIb (BIIafieHUE
TUAPOKCHUIOB U BOOOPOIHBIX MCXaHHU3MOM 3KBHUBAJICHTHBIX
COEIMHEHUI 3aMEH).
12/ | BayeHTHBIE JIEKTPOHBI. 1 | VYpok Jleknus ¢ OOBSICHATD MOHATHE JIMYHOCTHBIE:
24 OcHoOBHOE 1 BO30YKICHHEIC KOMIUIEKCHOTO | 3JE€MEHTaMH | BAJIEHTHBIX 3JIEKTPOHOB, 1.®opmuposath
COCTOSIHHS aTOMOB TIPUMEHEHMSI Oecepl OCHOBHOE W BO30YKJICHHOE CaMOyBa)KCHUC U
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Ne HasBanmue pazaesa, TeMmbl S Tun ypoxa dopma Iianupyemple pe3yabTaThl Inanupyemple pe3yabTaThl Hudpopman | JlemoHcTpanumn Hdara
ypoKa = ypoKa o0y4eHHst o0y4eHust HOHHOE JlaGopaTopnbie
2 T I COTIPOBOIK/IE ONIBITHI = |
II;' peaMeTHbIe HYHOCTHBIC HHe HpaKTquCKI/Ie = »
=] MertanpeaMeTHbIe = ]
= PadoThI = | S
3HaHHUN COCTOSIHHE aTOMOB. 9MOIMOHAIBHO-
CocTaBisTh 3IEKTPOHHBIE MOJIOKUTEIBHOE OTHOILICHUE K
(b opMyJIBI aTOMOB B cebe, BUTHBI TOTOBHOCTD
OCHOBHOM U BO30Y>XJJICHHOM | OTKpPBITO BBIpaXxaTh U
COCTOSIHHH, OIIPEACIIATH OTCTauBaTh CBOK IIO3UILHIO,
YHCIIO BaJIEHTHBIX KPUTHYHOCTH K CBOMM
JICKTPOHOB MOCTYIKAaM M YMEHHE
13/ | BaJleHTHOCTB U BaJICHTHEIE 1 | Ypox Jlexuus XapakTepH30BaTh aJIeKBaTHO UX OLIEHUBATD.
25 BO3MOKHOCTH aTOMOB. U3y4YeHUS coBpeMenHoe onpenenerne | 2. Micnons3oBaTk cBOH
CTeneHb OKHCJIEHHUS. HOBOTO BaJICHTHOCTH. MHTEPECHI Ul BBIOOpa
Marepuana OmnpenensaTs BaJICHTHbIC HMHIUBHIYaJIbHON
BO3MO)KHOCTH aTOMOB. 00pa3oBaTebHOMI
14/ | 3HaueHWe NEPUOAMIECKOTO 1 | Ypox Cemunap OOBACHATD Hay4yHOE U TPACKTOPHUH.
26 3aKOHA KOMILIEKCHOTO ¢unocodcroe 3HaUCHNE
NPUMEHEHNS MIEPHOANYECKOTO 3aKOHA
3HAHUI
15/ | IoBTopenue u 0606menne mo | 1 | Ypok Tpagummons | CpaBHUBATH MTOJIOKEHHE PeryasTuBHbIE:
27 TeMe o0o0meHnst ¥ | as aneMeHTa B epuoamdeckoit | 1. Beibop Hanbonee
CHUCTEeMaTH3aI] cUcTeMe, OCHOBHBIE 3¢ ¢$eKTUBHBIX CIOCOOOB
WM 3HaHUH COEIMHEHHUSI HIIEMEHTOB. pelIeHus 3anad.
XapakTepr30Barh 3JIEMEHT IMo3HaBaTenbHbIE:
0 TIOJIO’KEHHUIO B 1. OcymecTBIATh aHATIN3
HEepPHOINYECKOI cucTeMe, 00OBEKTOB C BBIJIEIICHUEM
COCTaBIIATh (POPMYJIBI CYLIECTBEHHBIX U
COE/IMHEHH 3JIEMEHTOB, HECYIECTBEHHBIX IPU3HAKOB/
OIIPEENIAThH BaJCHTHbIE aHaJM3MPOBATh, CPABHUBATH,
BO3MO)KHOCTH aTOMOB. Ki1accu(UIMpPOBAaTh U
16/ | Iosropenwue u 0606menne no | 1 | Ypok Tpaguuuons | ComocTaBisTh 00001IaTh (aKTHI U SIBICHUSL.
28 TeMe 0000uIeHUsI 1 | as 3aKOHOMEPHOCTH u3MeHenus: | KOMMyHHKaTHBHBIE:
cucTeMaTusal CBOWCTB 3JIEMEHTOB U UX 1.Y4nThIBaTh pa3Hble MHEHUS
WM 3HAHWH COCITMHCHUI. W CTPEMSTCS K KOOPIHHALNA

CpaBHI/IBaTb JJICMCHTBI U UX
COCAMHCHUS, OTIPCALCIIATH

Pas3INYHbIX TTO3ULUIT B
COTPYIHUYECTBE.
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Ne Ha3zsanue pa3gena, TeMbl S Tun ypoka ®opma IlnaHupyemble pe3yIbTaThI IlnaHupyemble pe3yIbTaThI Hudopman | IemoncTpanuu Mara
ypoKa = ypoKa o0y4eHHst o0y4eHust HOHHOE JlaGopaTopnbie
2 IIpeameTHbIe JInyHOCTHBIE L OmBITE! = =
= HHE IIpakTHyeckue s | =
=] MertanpeaMeTHbIe = ]
= PadoThI = | S
XapakTep CBOWCTB Ha OCHOBE | 2. AJICKBaTHO, OCO3HAHHO U
TIOJIO’KEHHS 2JIEMECHTA B MPOU3BOJILHO CTPOUTH
HepI/IOI[I/I‘IeCKOI‘/’I CHCTEMC PCUCBBIC BbICKA3bIBAHUSA B
17/ | KonrposasHas pa6ora Ne 1 1 | Ypok KonrponsHa | OOBACHITH OCHOBHBIE YCTHOHM ¥ MMCbMEHHOM peuu.
29 KOHTPOJIS, s paboTa HOHATHS U TEOPUU TEMBI. JIM4HOCTHBIE:
OLIEHKH U Hcnonb30BaTh nonyuennsie | 1. YMeTb COOTHOCUTH CBOM
yueTa 3HaHUH 3HAHMS JUIS PELICHHS JEWCTBHS C TUIAHUPYEMBIMHU
Y yMEHHUH Ka4eCTBEHHBIX U PACUETHBIX | Pe3ylIbTaTaMH, OCYLIECTBIIATH
3a7a4. KOHTPOJIb CBOEH
18/ | Ananu3 KOHTpONBHOI padotel | 1 | Ypok TpaanuyonH | AHanu3upoBaTh OMIUOKH, JACATEIBHOCTH B TIPOLIECCE
30 KOppPEKLHUH ast JIeTIaTh BBIBOJIBI, UCTIPABIIATh | AOCTIDXKEHMS pe3yJbTaTa.
3HaHUH, OIIMOKH, UCIIOJIB3YS
HaBBIKOB U Ppa3JInYHbIe HCTOYHUKA
yYMEHHH nHpopmanum
Tema 3. Xumuueckas cBsi3b. CTpoenue Benectna (18 u)
1/ O06pa3oBaHUE CIOKHBIX 1 | VYpok Jlexnus YcranaBiauBaTh PeryasTuBHbBIE:
31 YaCTHII. H3YUICHUS 3aBUCHMOCTH MEKIY 1. Yautbes cTaBUTH U
MoJiekyabl 1 XUMHYeCKast HOBOTO 00pa30BaHU CIOKHBIX (hopMyIHpOBATH POOIEMBL,
cBsi3b. Enunasi npupona Marepuana YaCTHUI ¥ CTPOGHUEM aTOMa. | CO3[aBaTh aJTOPUTMBI
XMMHYEeCKHX CBsA3eil. OOBSICHATD TPHUUHY JEATEIIbHOCTHU NIPH PEILICHUT
o0pa3oBaHUs CBA3EH. npo0eM.
2/ Teopru XUMUYECKOU CBS3H 1 | Ypok Jlexus OOBSICHATE OCHOBHBIE 2. Pabotats no
32 U3YUCHUS TIOJIOKEHHS TEOPUH CaMOCTOSTEJIEHO
HOBOT'O XUMHYECKOH CBSI3U COCTaBJICHHOMY ILUIaHy,
Marepuaia CBEPSSICH C HUM U LEITBIO
3/ KoBanenTHas cBsi3b, ee 1 | Ypok Jlexmus ¢ OOBsICHATH OOMEHHBIN U JCATEIBHOCTH.
33 PA3HOBUIHOCTH H KOMILJICKCHOTO | JJICMEHTaMHU | JIOHOPHO-aKIICHITOPHBIN IloznaBaTeabHbIE:
MeXaHN3MbI 00pa3oBaHUs NPUMEHEHUS Oecenpl MeXaHHU3MBbl 00pa30BaHUs 1. PaccmarpuBath
3HaHUI KOBQJICHTHOH CBSI3U yueOHyI0 3a71a4y Ha
4/ JIEKTPOOTPULIATEILHOCTh 1 | Ypok Jlexuus ¢ XapakTepus3oBaTh OCHOBE COOTHECCHMA TOTO,
34 XapakTepucTHKH KOMIDICKCHOTO | AJIEMEHTAMHU | 3JICKTPOOTPHUIIATCIBHOCTH, {TO yXKC U3BCCTHO U
KOBAJICHTHOM CBSI3N IPUMEHEHUS Oecebl XapaKTEPUCTHKU YCBOCHO H TOI'O, 9TO €IIC
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Ne HasBanmue pazaesa, TeMmbl S Tun ypoxa dopma Ilnanupyemblie pe3yabTaThb Ilnanupyemblie pe3yabTaThbl HNudpopman JemMoHcTpanun Jara
ypoKa = ypoKa obyuenust o0yuenus HOHHOE JIaGopaTopHbie
E IIpeameTHbIe JInyHOCTHBIE corlp:::me Ip a(l)cl"Ir];II::(l:Rn . 5 §
S MertanpeaMeTHbIe = <
= PadoThI = | S
3HAHUHN KOBaJICHTHOM CBSI3U HEU3BECTHO.
ComnocTaBiaThk 2. YMEeTb UCKaTh U BBLACTSATH
KOBAJICHTHYIO CBSI3b I10 HE00X0UMYI0 HHPOPMAIIHIO.
JUINHE, YHEPTUH, KoMMyHuKaTHBHBIE:
MOJISIPHOCTH U 1. YMeTs OoTCTauBaTh CBOIO
MOJISIPU3YEMOCTH. TOUKY 3pEHUs,
5 IIpocTpancTBeHHOE 1 | VYpok Jlekrms ¢ OOBACHSITH BUJIBI apryMEHTHPOBATh €€,
/35 | cTpoenune mosexy.1. 00O0OIIEHUSI U | AJIEMEHTAMHU | THOPUIU3AIUH ATOMHBIX MOJITBEPIKIATh apPTyMEHTBI
I'uOpuamn3anusi AaTOMHBIX cucteMarusal | Oecennl opOuTaei. (hakramm.
opoOuTanen UM 3HAHUI OrmpenensaTb reoMeTpHIo JIMYHOCTHbIE:
MOJICKYJIBI 1. YcraHaBnmuBaTh CBA3b
6 HoasipHOCTH MOJIEKY.JI. 1 | VYpok Jlexuus CONOCTaBIATh HONSAPHOCTH | MEKIY LENbIO Y4eOHOH
/36 | urmonbHBII MOMEHT CBSI3U U M3Yy4YEHUs CBSI3U ¥ MOJIEKYJIBI. ACSTEIBHOCTH U e€ MOTHBOM,
MOJIEKYJIBI HOBOT'O Onpenensts NoJspHbIE U MCXKAY PE3YyJIbTaTOM —
MaTepuana HEMOJISIPHBIE CBSI3U U HIPOAYKTOM yICHUS.
MOJIeKyJ'IBI. 2 q)OpMI/IPOBaTB
OTBETCTBEHHOE OTHOLICHUS K
YYEHHIO, TOTOBHOCTH H
CIOCOOHOCTH, 00YYArOIIUXCS
K CaMOPAa3BUTHIO U
caM000pa30BaHHIO.
7/ Honnas cBs3b. 1 | Ypok Jlexuus ¢ OnpenemnsaTs HaTU4ue PeryasiTuBHBIC:
37 KOMILJIEKCHOTO | 3JIEMEHTaMU | MOHHOH CBA3U B 1. Beibupats Hanbosee
MIPUMEHEHUS Oecenpl COCJIMHCHUSIX B O0BIICHATH 3¢ (eKTUBHBIE CITOCOOBI
3HAHUH MEXaHU3M 00pa3oBaHuUs peuieHus 3a1a4 B
8/ XapaKkTepuCTUKU HOHHOM 1 | Ypox Jlexuus ¢ OOBACHATH XapaKTCPUCTHKA | 3aBUCUMOCTH OT KOHKPETHBIX
38 CBSI3U KOMIDICKCHOTO | JJIEMEHTaMH | HOHHOH CBSI3H. YCIIOBHH.
TPUMCHCHUS Oecenpl CpaBuuBath HOHHYIO CBsi3b | Il03HABaTeJbHBIE:
3HAHUH 1 KOBAJICHTHYIO. 1. OBnazneHue ocHOBaMU
9/ Meraum4eckas, 1 | Ypox Jlexuns ¢ VYcranaBnuBath XUMHUYECKOH TPAMOTHOCTH:
39 | BojgopogHas CBA3H 0000ILEHUs U | DIEMEHTAMHU | 3aBUCHMOCTBH MEKY CHIOCOGHOCTHIO
cucreMaTusal | Gecemsl CTPOCHUEM U aHANM3UPOBATh U OOBEKTUBHO
WH 3HAHUI 0COOEHHOCTSIMU OLICHMBATh KU3HCHHbBIC
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Ne HasBanmue pazaesa, TeMmbl S Tun ypoxa dopma Iianupyemple pe3yabTaThl Inanupyemple pe3yabTaThl Hudpopman | JlemoHcTpanumn Hdara
ypoKa = ypoKa obyuenust o0yuenus HOHHOE JIaGopaTopHbie
2 IIpeameTHbIe JInyHocTHBIE ST OMBITHI = =
= HHE IIpakTHyeckue s | =
= MeranpeameTHble = s
= PadoThI = | S
00pa3oBaHUA CUTYAIlH, CBSI3aHHBIE C
METAJITMYECKON U XUMHEHN, HaBBIKAMU
BOJIOPOJTHOM CBS3H; 6e3omacHoOro obparmieHus ¢
XapakTepHr30BaTh BIUSHUC BEIIIECTBAMH, MCIIOJIb3yEMBbIMH
BOJIOPO/IHOM CBSI3U HA B TIOBCEJJHEBHOI1 KH3HU.
CBOMCTBa BELIECTB KoMMyHuKAaTHBHBIE:
OOBACHITE 0COOCHHOCTH 1. OpraHu3oBBIBaTH y4eOHOE
CBSI3eH M BIMSHUS UX HA B3aUMO/ICIICTBHUE B TPYIIIIE.
(u3nveckre CBOHCTBA JINYHOCTHBIE:
BEIIIECTB. 1. ®opmupoBanue
10/ | MexMoueKyJasipHbIe 1 | Ypox Jlexuus OOBACHATD BIHSHUC OTBETCTBEHHOI'O OTHOLIEHHS K
40 B3aHMo/IelicTBUS H3yUYCHUS MEXMOJICKYIISIPHOTO YUEHHIO, TOTOBHOCTH H
HOBOTO B3aMMOJICHCTBHS Ha CIOCOOHOCTH 00YYaIOIINXCS K
Marepuaia CBOHCTBa BEUIECTB CaMOpa3BUTHIO U
11/ | BeurecTBa MOJEKYJISIPHOTO 1 Ypoxk Jlexmus ¢ XapakTepu3oBaTh camMo00pa30BaHMIO HAa OCHOBE J1.O.
41 U HEMOJICKYJISIPHOTO KOMIUIEKCHOTO | 3JIEMEHTAaMH | OCOOCHHOCTH CTPOCHUS MOTHBALIMH K OOYYEHHIO U 1.MlccnenoBanue
crpoenus. Kpucramiueckue MPUMCHCHUSA Oecenpl MOJICKYJISIDHBIX B [MO3HAHHIO. OTHOIICHUS K
pereTKn 3HaHUH HEMOJICKYJIAPHBIX BEIIECTB, HarpeBaHUIO
THIIbI KPUCTATUTUYECKUX XJIOpHZA HATpuUs,
pemeToK OKCHU/Ia KpEMHUS,
CpaBHHMBATh THII caxapa, iona
KPUCTAJIIMYECKOHN PELIETKU
CO CBOMCTBaM BEUIECTB U
Ha000pOT.
12/ | CoBpemennbie 1 | VYpok Jlexuus ¢ OOBACHATH pa3IUyuuC B
42 Npe/ICTABJIEHUSI 0 CTPOEHUH KOMIUIEKCHOTO | 3JIEMEHTAMH | CTPOCHUH TBEPABIX, KHUIAKHUX
TBEPABIX, KUAKHX 1 NPUMEHEHUS Gecebl 1 ra3000pa3HbIX BEIIECTB
ra3oo0pa3HbIX BelleCTB 3HAHUH
13/ | Knaccupuxanms u 1 | Ypox Cemunap CpaBHHUBATh OCOOEHHOCTH PeryisiTuBHBIC:
43 HOMEHKJIATypa 00001IeHUs 1 OCHOBHBIX IIPUHIIMIIOB 1. BricTpauBarb
HEOPraHMYeCKHX H cucTeMaTHu3ai KJIacCU(PHKALNN 1 TMIOCJIC/I0BATEIFHOCTD
OpPraHM4ecKHX BellecTB WY 3HAHUH HOMEHKJIATYPBI HEOOXOANMBIX OTleparmit

OpraHn4yeCcKux 1u

(anropuT™M neicTBHi).
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Ne HasBanmue pazaesa, TeMmbl S Tun ypoxa dopma Iianupyemple pe3yabTaThl Inanupyemple pe3yabTaThl Hudpopman | JlemoHcTpanumn Hdara
ypoKa = ypoKa obyuenust o0yuenus HOHHOE JIaGopaTopHbie
2 T N COIPOBOIKAE ONBITHI = | =
II;' peaMeTHbIe HYHOCTHBIC HHe HpaKTquCKI/Ie = <
S MertanpeaMeTHbIe = ]
= PadoThI = | S
HEOPTaHMYECKUX BEIIECTB. Ilo3HaBaTeabHbIe:
HasrniBaTh BemecTBa B 1. BeiaBurath Bepcun
COOTBETCTBHH C penieHus TpoOIeMsl,
MEXTyHapOIHON 0CO3HaBaTh KOHEUHBIN
HOMEHKJIATypOH. pe3yJbTar, BEIOUpaTh U3
14/ | IIpHuYAHBI MHOT00GPA3MSI 1 | Ypok TpanuuuoHH | XapakTepu30BaTh NOHATHS MPEIJIOKEHHBIX U UCKATh
44 BellleCcTB: H30MepHs, 0000uIeHust 1 | as HM30MEpHUH, TOMOJIOTHH, CaMOCTOSATENBHO CPEJCTBA
rOMOJIOT S, AJJIOTPONHS, cucTeMaTu3all AIJIOTPOIHH, U30TOMHUH. JOCTHKEHUS LIEITH.
H30TONUS WU 3HAHUI OOBACHATH TPUIHUHBI KoMMmyHuKaTUBHBIE:
MHOT000pasusi BELIECTB. 1. B nuckyccum ymeThb
15/ | KomniekcHble coenunenus. | 1 | Ypok Jlexuus OOBSICHATH OCHOBHBIE BBIIBUHYTH KOHTPAapPTyMEHTHI,
45 U3yYCHUS TTOJIOKCHHS nepepa3upoBaTh CBOIO
HOBOTO KOOPAWHAIIMOHHOHN TEOpHH, | MBICIb.
MaTepurana KIIaCCU()UKAIIIO U JInunocTHbIE:
HOMEHKJIATypy 1. Mcnonp3oBath
KOMIUIEKCHBIX COEMHEHNH, | TTPHOOPETEHHBIC 3HAHMS U
Ha3piBaTh BemiecTBa mo YMEHHS B IIPAKTUYECKON
(dbopmyIe, COCTaBIATh JCSTEBHOCTH U
(hopMyIIBI KOMIUTEKCHBIX HOBCEAHEBHOMN KU3HH ISl
COEIMHEHNH 110 Ha3BaHUsAM; | KPUTHYECKOW OIEHKH
OOBSICHATH CTPOCHHE JIOCTOBEPHOCTH XMMHUUECKOH
KOMILIIEKCOB UH()OPMAIUH, TTOCTYMAIOIIEH
16/ | CaoiicTBa 1 cIIOCOOBI 1 | Ypok Jlexnus CpaBHHMBATH CBOWCTBA U U3 Pa3HBIX MCTOYHHUKOB.
46 MOIy4€HHUS KOMITJIEKCHBIX H3y4EeHUS CIIOCOOBI TTOJTyYESHUS
COEMHEHU I HOBOT'O KOMILJIEKCHBIX COEUHEHUH.
MaTepuaa CocTaBnsTh ypaBHEHHUS
JUCCOLMAIMU KOMILIEKCHBIX
COEJIMHEHUH
17/ | Ipakruyeckas pabora Ne 1. 1 | Ypok [paktukym | Co6monaTs npasuia Cob6noaaTh NpaByia TEXHUKHU Ip.p. Ne 1
47 ITonyyenue u cBoiicTBa KOMIUIEKCHOTO TEXHUKHU 0E30MaCHOCTH NMPH | 0E30MaCHOCTH HpHU padoTe ¢
KOMILICKCHBIX COCITUHECHUH TPUMCHCHUS pabote ¢ 1abopaTOpPHBIM na00paTOPHBIM
3HaHUH o0opyIoBaHHEM U o0opyIoBaHUEM U
HarpeBaTeIbHBIMA HarpeBaTeIbHBIMU
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Ne HasBanmue pazaesa, TeMmbl S Tun ypoxa dopma Iianupyemple pe3yabTaThl Inanupyemple pe3yabTaThl Hudpopman | JlemoHcTpanumn Hdara
ypoKa = ypoKa obyuenust o0yuenus HOHHOE JIaGopaTopHbie

]2 IIpeameTHbIe JIMYHOCTHDBIE COMpOBOMHLE OTBITH! = =

3 MeranpeamMeTHbIe Hue Tpakrueckie g 3

= PadoThI = | S
npubopamu, a TaKxKe npubopamu, a TaKxKe
XUMHUUYECKUMHU PEAKTUBAMH, | XUMHYECKUMHU PEaKTHBAMH,
SKOHOMHO M 9KOJOTHYECKH 9KOHOMHO M 9KOJIOTHYECKH
TPaMOTHO 00paIIaThCs ¢ TPaMOTHO 00paIIaThes C
HUMU. HUMU.
HccaenoBaTs cBOMCTBa HccnenoBath cBOMCTBA
M3y9aeMBIX BEIICCTB. N3yJaeMbIX BEIIECTB.
WnentndpunmposaTtsh WnentnpunupoBaTh
HEOPTaHMYECKHUE BEIIECTBA C | OPTaHMYECKHUE BEIIECTBA C
TTOMOIIIBI0 KaYeCTBEHHBIX MTOMOIIBIO KAY€CTBEHHBIX
peaxuuii. peakiuii.
Habmronats Ha6mronaTh caMoCTOSTENEHO
CaMOCTOSITEIHHO MIPOBOJMMEIE OTBITHI K
TIPOBOJIMMBIE OIIBITHI U OTpa)kaTh UX Ha MUCHME C
OTpaxkaTh UX Ha MUCHME C MOMOIIBIO COOTBETCTBYIOIINX
TIOMOIIBIO YpaBHEHHH.
COOTBETCTBYIOIINX DUKCHUPOBATH PE3YJILTATHI
YpaBHECHHIA. HaOJIIOIeHUH 1
DuUKCUPOBATH PE3YIBTATHI (hopMyIHPOBATH BBIBOJEI.
HaOIrOAEHNH U
(hopMyIHPOBATH BBIBOJEI.

18/ | IosTopenue u 0606ImEeHne M0 | 1 | Ypok CemuHap VYcraHaBIUMBaTh 060061mmaTh 1
48 TEME 00001IEHNT 1 3aBHCHMOCTB MEXKTY CHCTEMAaTH3MPOBATh CBE/ICHHUS
CHUCTEMATH3AaIl BUAAMHW U MCXaHHU3MaMHU 0 CTPOEHHUH, CBOﬁCTBaX,
WU 3HaHUI 00pa3oBaHU CBA3EH,

THIIAMH KPUCTAJUINIECKUX
pEIEeTOK, CTPOEHHEM
KOMILIEKCHBIX COEIMHEHUM.
IIpumensTh 3HaHMA 110 TEME
JUIsl PELLICHUS. KaYECTBEHHBIX
3a/1a4 U yIpaKHEHUH

HEOPraHMYECKHX BEIECTB.
CpaBHUBATH UX.
BhInonHATE ynpaskHEeHus 110
COCTaBJICHUIO (HOPMY!I,
OIIPEICITICHUIO CBSI3U U
CTPOCHHIO BEIIECTBA.

Tema 4. 3aK0HOMEPHOCTH NMPOTEKAHUS XUMHYECKUX peakumii (22 u)
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Ne HasBanmue pazaesa, TeMmbl S Tun ypoxa dopma Iianupyemple pe3yabTaThl Inanupyemple pe3yabTaThl Hudpopman | JlemoHcTpanumn Hdara
ypoKa = ypoKa o0y4eHHst o0y4eHust HOHHOE JlaGopaTopnbie
2 IIpeameTHbIe JInyHocTHBIE ST OMBITHI = =
= HHE IIpakTHyeckue s | =
=] MertanpeaMeTHbIe = ]
= PadoThI = | S
1 Tlonarue o XUMHYECKOI 1 | Ypok Jlexkuus XapaxkTepu3oBaTh PeryasiTuBHble:
/49 | peakuun W3YYCHHUS XUMHUUYECKHE PEAKIUH, HX 1. COOTHOCHUTH CBOH
HOBOTO CYIIIHOCTh C TOYKH 3PEHUS JIEUCTBUS C IIAHUPYEMBIMU
MaTepuana ATOMHO —MOJICKYJISIPHOH U pe3ynbpTaramu,
3JIEKTPOHHOU TEOpUil. OCYILIECTBJIATH KOHTPOJIb
OOBACHATH CYIIIHOCTD CBOEH JIeATEHbHOCTH B
XUMHUYECKON peaKInu ¢ MIPOLIECCE TOCTHKEHUS
TOYKH 3pEHUS DJIEKTPOHHON | pe3yJibTaTa, ONpeeiiaTh
TEOPHH. CIOCOOBI IEHCTBUI B paMKax
2/ XuMHYeCKHEe PeaKI i, HX 1 | Ypox Tpagunuonn | Knaccudunuposars IPEUI0KEHHBIX YCIOBUM U .
50 KJIaccupuKanus B 0000IIeHNd 1 | asg XIMHYECKHE PEaKIUH I10 TpeOoBaHMiA, DK30TepPMUICCKH
HeOpraHu4ecKoi XuMMu cUcTeMaTHu3all Ppa3IMYHBIM NPU3HAKAM KOPPEKTUPOBATh CBOU eu
WY 3HAaHUH JIEHCTBUS B COOTBETCTBUU C SHI0TEPMUYECKUE
M3MEHSIOLIEHCS CUTyalUE. peakuuu
3/ CreneHb OKUCIEHUS. 1 | VYpok Jlexmms ¢ Hcnonp30BaTh TEOPHIO Ilo3naBarejabHble: JL.O.2.
51 OxucanTe bHO- KOMIDICKCHOTO | SJIEMEHTAMHU | OKHCIUTEIBHO- 1. IIpurumaTts OKHCIUTENBEHO-
BOCCTAHOBHUTEJIbHbIC MPUMCHCHUSA Oecenl BOCCTAaHOBUTEIIBHBIX TMMO3HABATEJIbHYIO 1ICJIb, BOCCTAaHOBUTEIIbH
peakuuu 3HAHUH peakuui U aNropuT™m COXPaHAIOT €€ NPHU bI€ peaKLUu:
ONpeJieTICHUs CTeNeHen BBITIOJIHEHUHU Y4eOHBIX B3aUMOJIEUCTBHE
OKHCJICHHSI 2JIEMEHTOB. JeACTBUM. Keesa ¢
OnpeﬂenﬂTL CTEIIEHU 2. Ymets (I/IHI/I pa3BuBaTh pacTBopamMu
OKHUCJIEHUS DJIEMEHTOB, CHOC06HOCTL) C IIOMOIIBIO COJITHOM KHMCJIOTBI
BOCCTAHOBUTEITb, BOIIPOCOB JI00BIBATH U XJIOPHIA MEAN
OKHCIUTEIIb, MPOLECChI HEIOCTAIONYIO0
OKUCJICHUS U HHPOpPMAITHIO.
BOCCTaHOBJICHHUSI. 3. CTpouThb JOru4ecKoe
4/ Knaccudukarmst 1 | VYpok Jlexuns OnpenensiTs BUI paccyxIeHne, BKIII0Yaroee
52 OKHCIUTENBHO- W3Yy4YEHUs OKUCIUTENBHO- YCTaHOBJICHUC NIPUIMHHO-
BOCCTAHOBUTEJLHBIX peaKLUn HOBOTO BOCCTaHOBUTEIBHOM CIIE/ICTBEHHBIX CBA3EH.
MaTepHalia peaknuu U pacCTaBIIsITh KommyHuKaTHBHBIE:
KOS(I)(I)I/IHI/ICHTLI 1. HpOHBHﬂTB YBAXXHUTCIIbHOC
5/ MeTox 3/1eKTPOHHOI0 1 | VYpok Jlexuus ¢ PaccraBnsTe OTHOLICHKE K ITapTHEPaM,
53 0aJjlanca KOMIUIEKCHOTO | 3JeMeHTaMH | K0 HUIIMEHTH METOIOM BHUMaHHEC K JTHIHOCTH

31



Ne HasBanmue pazaesa, TeMmbl S Tun ypoxa dopma Iianupyemple pe3yabTaThl Inanupyemple pe3yabTaThl Hudpopman | JlemoHcTpanumn Hdara
ypoKa = ypoKa o0y4eHHst o0y4eHust HOHHOE JlaGopaTopnbie
]2 IIpeaveTHbIe JIn4HOCTHBIE B OTBITH! = | B
3 MeranpeamMeTHbIe Hue Tpakrueckie g 3
= PadoThI = | S
MPUMEHEHUS Gecenpl 3JIEKTPOHHOTO OasiaHca JPyTOTO, aIeKBaTHOE
3HAHUI MEXIIMYHOCTHOE BOCHIPUSITHE.
6/ MeTo 3J1IeKTPOHHO-HOHHOTO | 1 | Ypok Jlexkuus PaccraBnsrth JIMYHOCTHBIE:
54 6anaHca H3yYeHHS K03(pUITHEHTHI METOIOM 1. 3HaTh OCHOBHEIE
HOBOTO 3JIEKTPOHHO-MOHHOTO MOpaJIbHbIe HOPMBI U
MaTepuana OanaHca OpPUEHTUPOBATHCS HA UX
BBINOJIHEHHUE.
2. 3HaTh/ MOHUMATE:
OCHOBHBIE HCTOPHUYECKHE
COOBITHS, CBS3aHHBIC C
Pa3BHTHEM XVMUH H
o0111ecTBAa; TOCTIDKEHHUS B
001acTH XUMHH.
7/ 3aKoHOMEPHOCTH 1 | VYpok Jlexnus CpaBHHBATh OHITHS PeryasTuBHbIE:
55 NMPOTEKAHUS XMMUYECKHX H3yYCHUS SHTAJBIHS U SHTPOIIUSL. 1. BeibupaTs Hanboee
peakuuii. [TonsiTue 06 HOBOTO XapaKTepu30BaTh SHTPONHUIO | A3PPEKTHBHBIE CIOCOOOB
JHTAJbIUM M SHTPONIHH MaTepuaia Y SHTAJIBIHIO. permeHus 3a1a4 B
8/ TennoBble 3¢ peKThI 1 | Ypok Jlexmms ¢ OOBACHATD TETIOBOI 3aBHCHMOCTH OT KOHKPETHBIX
56 peakuuii. KOMIDIEKCHOTO | 3meMeHTaMu | 3()(HEeKT XUMHUIECKOn YCIIOBHH.
TepMoxumuueckune MPUMEHEHUS Gecenpl peaKIyy, 3aIuChIBaTh Ilo3HaBaTeabHbIe:
ypaBHeHHs 3HAHUM TEPMOXUMHIECKOE 1. OBnazenne ocHoBaMu
ypaBHEHHE. XUMHUYECKON IPaMOTHOCTH:
Knaccuduumposatsb CHOCOOHOCTBIO
XUMUYECKHEe PEeaKIUH 110 aHAJIM3MUPOBATh U OOBEKTHBHO
TerIoBoMy 3ddekTy OLICHUBATh KI3HEHHbIE
9/ JHeprus 'u66ca. 3akon 1 Ypok Jlexmus CoIoCTaBIATH ITOHATHS CUTYyaIuu, CBSI3aHHBIC C
57 I'ecca u cregcTBus U3 Hero U3y4YEHUs sHepruu I'n66ca u 3akoH XUMUEH, HABBIKAMH
HOBOI'O I'ecca u cnencTBus U3 HEro. 0e30macHOro 0OpaIeHus C
MmaTepuaja OOBACHATH CYIIHOCTD BCIIECTBAMH, UCITIOJIb3YyCMbIMU
3akoHa ['ecca. B IIOBCEJHEBHOM JKHU3HU.
10/ | Beraucnenus mo 1 | Ypox Jlexuus ¢ [IpumMenATH anropurtM KommyHuKaTHBHBIE:
58 TEPMOXUMUYECKUM KOMIUIEKCHOTO | 3JIEMEHTaMH | BBIYHUCIECHUH IO 1. Oprann3oBbIBaThL yueOHOE
YPaBHEHHSAM PEAKLHU MPUMEHEHUS Oece bl TEPMOXUMUYECKUM B3aMMOJICHCTBHUE B TPYIIIIE.
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Ne HasBanmue pazaesa, TeMmbl S Tun ypoxa dopma Iianupyemple pe3yabTaThl Inanupyemple pe3yabTaThl Hudpopman | JlemoHcTpanumn Hdara
ypoKa = ypoKa obyuenust o0yuenus HOHHOE JIaGopaTopHbie
8 IIpeameTHbIe JIMYHOCTHDBIE COMpOBOMHLE OTBITH! = =
= HHE IIpakTHyeckue s | =
= MeranpeameTHble = s
= PadoThI = | S
3HAHUH YPaBHEHUSM. JINYHOCTHBIE:
Pemats 3a1aun 1o 1. ®opmupoBanue
TEPMOXUMHUYICCKUM OTBETCTBCHHOI'O OTHOIIICHUS K
YpPaBHCHUSM. YUYCHUIO, TOTOBHOCTU 1
CIOCOOHOCTH O0YyYaroIUXcst
K CaMOPa3BUTHIO U
caM0o00Opa30BaHHIO HA OCHOBE
MOTHBALIMH K 00YUCHHIO U
MO3HAHUIO.
11/ | Beiuucnenus mo 1 | Ypox Jlexuus ¢ XapakTepu3oBaTh CKOPOCTh | PeryisiTuBHBIC:
59 TEPMOXUMHYECKUM 0000LICHUSI U | 3JIEMEHTAMH | TOMOTEHHBIX U 1. Yaurscs nmaHupoBaTthb
YPaBHEHHSIM pEaKIui cucremaruszan | Oecenpl TeTEPOTCHHBIX PEaKInil. MyTH AOCTW)KEHHS IIENeH,
WH 3HAHWH [TonnMaTh CyImHOCTH yCTaHaBIIMBATh LIEJICBHIC
9JIEMEHTAPHBIX U CIIOXKHBIX MPHOPUTETHI.
peaxmmii. 2. AeKBaTHO
OOBACHITH CYIITHOCTD CaMOCTOSTEIBHO OLIEHUBATH
CKOPOCTH PEAKLUH AT MPaBUIBHOCTH BHINOJIHEHUS
TOMOTEHHBIX U JEHUCTBHS ¥ BHOCUTh
TeTEPOreHHBIX ITPOIECCOB. HEOOXOIMMBIC KOPPEKTHUBHI B
12/ | 3aBHCHMOCTH CKOPOCTH OT 1 | Ypok Jlexmms ¢ ComnocraBiisiTh (haKTOPBI, HCTIOJIHEHHUE KaK B KOHIIE J.O. 3.
60 Pa3JIHYHBIX (PAKTOPOB. KOMIUIEKCHOI'O | JIEMEHTaMH | BIIMSIOIIME HA CKOPOCTh JIEUCTBUS, TaK U 110 X0y €ro OIBITHI,
3akoH JeiicTBYIOIIUX MacC. MIPUMEHEHUS Oecennl peaxkuuu. peanu3anuu. BBISICHSIIOIIIHE
3HAHUH OOBACHATD BIUSHUE Ilo3naBartenbHbIE: 3aBUCUMOCTb
KaxJoro (akropa Ha 1. BeiOupats Hauboee CKOpPOCTHU
CKOPOCTb PEaKIyy. 3¢ PEeKTUBHBIE CIIOCOOBI XHMHYECKO
[TpumensTH 3aK0H peuieHns 3a1a4 B peaKmuu oT
JEUCTBYIOIUX MaccC JUIs 3aBUCHMOCTH OT HPUPOIBI
pereHus 3a1ad. KOHKPETHBIX YCJIOBHH. Ppearupyrommx
2. Ocy1ecTBIsATh BEILECTB,
pedirekcuto crmocoboB 1 IUIOINAIH
YCIIOBUM IE€UCTBUA, [IOBEPXHOCTH
KOHTPOJIb U OLIEHKY COIIPUKOCHOBCHH

npoliecca 1 pe3ynbTaToB

sI, KOHIICHTPAIHH
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Ne HasBanmue pazaesa, TeMmbl S Tun ypoxa dopma Iianupyemple pe3yabTaThl Inanupyemple pe3yabTaThl Hudpopman | JlemoHcTpanumn Hdara
ypoKa = ypoKa obyuenust o0yuenus HOHHOE JIaGopaTopHbie
2 IIpeameTHbIe JInyHocTHBIE ST OMBITHI = =
= HHE IIpakTHyeckue s | =
= MeranpeameTHble = s
= PadoThI = | S
JIeSITEIbHOCTH. U TEMIICPaTyPhI
KoMMyHUKATHBHBIE:
1. YMeTs 1oroBapuBaThCs U
MPUXOAUTH K 001IeMy
PELIEHNI0 B COBMECTHOM
13/ | MexaHu3M peakIuu. 1 Ypoxk Jlexmus [ToHnMAaTh CYyITHOCTH JEATEHHOCTH, B TOM YHCIIE B J1.O. 4.
61 JHeprusi aKTUBALMM. N3yYCHUS KaTaJIUTHIEeCKON PeaKIn, CUTYaLUH CTOJIKHOBEHUS Paznoxenne
Karaaus u kataau3aTopsbl HOBOTO MEXaHU3M JIeHCTBHSA MHTEPECOB. MepOKCHIa
MaTepuana KaTajIu3aTopa. JINMHOCTHEIE: BOJIOpOJIA IPH
OOBACHATE MEXAHU3M 1. BnajeTh OCHOBAMH HarpeBaHuU U B
JIEUCTBHS KaTalInu3aTopa. COLMATEHO-KPUTHUECKOTO MPUCYTCTBUU
MBIILIEHHUS], OPUEHTUPOBATHCS KarajiisaTopa
B 0COOEHHOCTSIX COIHAIbHBIX
OTHOUIEHUN U
B3aMMOJIEMCTBUM.
14/ | O6paTuMoOCTh peakimii. 1 | Ypok Tpagummons | XapakTepu3oBaTh PeryasTuBHbIE:
62 XuMHYecKoe paBHOBeCHeE. 00o0meHust u | as obpatumblie 1 HeobpaTumble | 1. OcymecTBisITh
KoHcTanTa paBHOBecusI CHUCTEeMaTH3aI] peaxmuu. KOHCTaTUPYIOIINI 1
WU 3HAHUN OOBACHATE XUMHUYECKOE MPEABOCXUILIAIOIITNI
paBHOBECHE. KOHTPOJIb 110 Pe3yJIbTaTy U I10
OmnpenensiTe 0OpaTUMbIC U croco0y JencTBUS;
HEeoOpaTUMBIE PeaKIyH. aKTyaJIbHBIN KOHTPOJIb Ha
15/ | Cmemenne paBHoBecus mog | 1 Ypok Jlexus ¢ Hcnonb3oBath npaBuiia YPOBHE MIPOU3BOIBHOTO. .
63 JeiicTBHEM Pa3IMYHbBIX KOMIIIEKCHOTO | dJIeMeHTaMi | cMmenieHus paBHoBecus o | Hlo3HapaTenbHkle: OnebITHI,
¢daxropos. [IpuHmun Jle- NPUMEHEHUS Gecenbl JICHCTBUEM pa3IMYHBIX 1. CoznaBath 1 WLTIOCTPUPYIOIIN
MlaTeane 3HAaHUI (akTopoB. peoOpa3oBEIBATE MOJICITH H € CMelIeHUE
OnpenensaTh HAPaBICHUE CXEMBI JUIsl peIICHNS 3a1a4. XHUMHUYECKOTO
CMeEIIEeHHs PaBHOBECHS 2. YMeTh UCTIONB30BaTh paBHOBeCHS
XIMHYECKOHN peaKIvH. KOMTBIOTEPHEIC U
16/ | Pemenwue 3amad o teme 1 | Ypox Ipaxrukym | Mcnonb3oBath GopMyIibl KOMMYHHUKAIHOHHBIC
64 «CKOpOCTh XUMHUYECKIX KOMILIEKCHOTO JUTSL OTIpEJICTICHUSI CKOPOCTH | TEXHOJOTHU KaK HHCTPYMEHT
peakuuii» [IPUMEHEHUA TOMOT€HHOW U JUISL TOCTHXKEHUS CBOUX
3HAHUH TeTepPOreHHON peakluy, IeJIeH.
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Ne HasBanmue pazaesa, TeMmbl S Tun ypoxa dopma Ilnanupyemblie pe3yabTaThb Ilnanupyemblie pe3yabTaThbl HNudpopman JemMoHcTpanun Jara
ypoKa = ypoKa obyuenust o0yuenus HOHHOE JIaGopaTopHbie
2 IIpeameTHbIe JInyHOCTHBIE L OmBITE! = =
= HHE IIpakTHyeckue s | =
S MertanpeaMeTHbIe = <
= PadoThI = | S
npasuiio Baur-T'ododa, KoMMyHUKATHBHBIE:
3aKOH JICCTBYIOIKUX Macc. 1. ®opmynupoBaTh
Perrate 3a7a4u 1Mo Teme. COOCTBCHHOE MHCHHUE U
17/ | Pewenwue 3ama4 1o teme 1 | Ypox [paktukym | Hcnonb3oBath hopmyity [uisi | TMO3ULUIO, apIyMEHTHPOBATh U
65 «XUMHYECKOE PABHOBECHE U KOMILJICKCHOTO OMPEICIICHHUS] KOHCTAHTBI KOOPJMHUPOBATH €€ ¢
CHOCOOBI €r0 CMEIICHHUS MPUMCHEHUS paBHOBecwusi; npuHiui Jle- MO3HIIUSMH MAPTHEPOB B
3HAHUI [Tarenbe. COTPYAHUYECTBE NIpU
PewaTsh 3a7a4m 1o Teme. BBIPabOTKE OOIIEro penieHus
18/ | Pemienue 3aqa4 Ha 3aKOH 1 | Ypok [Ipaktukym | OOBsicHATH 3aKkoH ['ecca u B COBMECTHOM JIEATENBHOCTH
66 Iecca KOMILICKCHOTO CJICJICTBHS U3 HETO. JINYHOCTHBIE:
MPUMCHEHUS Pemrate 3a1a9u mo Teme 1. ®opmuposath
3HAHUH OTBETCTBEHHOE OTHOIICHHS K
19/ | IosTopenue u 0606menne no | 1 | Ypok TpanuuuoHH | XapakTepu30BaTh YYCHUIO, TOTOBHOCTHU U
67 TEME 0000IeHNd 1 | asg XUMHUUYECKHE PEaKLUH 110 CIOCOOHOCTH, 00yYJarOIIIXCS
CcUCTEMaTH3al] pa3IuYHbIM IPU3HAKaM, K CaMOpasBUTHIO 1
V¥l 3HAHMi paccTaBisTh caM000pa30BaHHIO.
K03 PHUIINECHTHI B
OKHCIHTEIHHO-
BOCCTaHOBHTEIHHBIX
peaxuusx
20/ | Tosropenue u o6obmenne mo | 1 | Ypox Cemunap CornocTaBnsTh PerynsituBnbie:
68 | teme 0000IEeHH S 1 3aKOHOMEPHOCTH 1. Beibop naubonee
CHCTEMaTH3aI] HPOTEKAHMS XUMHYECKUX 3} heKTHBHBIX c1ocob0B
WU 3HAHUIN peaxiuii. pelieHus 3aaad.
PewmaTs 3a7a4u 10 TeMe Ilo3naBaTeabHbBIE:
21/ | KourponsHas pabora Ne 2 1 Ypok KonTponpaa | XapakTepu3oBaTh OCHOBHBIC 1. OcyuecTBATh aHAIN3
69 KOHTPOJIS, 1 paboTa TIOHATHS, TEOPHH, GOpMyIbl | OOBEKTOB C BBLICICHHEM
OLICHKU U 10 TEME. CYIECTBEHHBIX U
ydeTa 3HaHui IIpuMeHsTH 3HaHUS, HECYILIECTBCHHBIX [IPH3HAKOB/
U yMEHUH NIOJIy4CHHBIC [IPY U3ydeHUU | aHAIN3UPOBATh, CPAaBHUBATD,

TEMBI JUIsl PEILICHUS
YIpaXXHEHUH, PacYETHBIX U
Ka4yeCTBEHHBIX 33/1a4.

KITacCH(UIIIPOBATE U
00001maTe aKTHI U SBICHUS.
KoMMYHHKATHBHBIE:

35



Ne HasBanmue pazaesa, TeMmbl S Tun ypoxa dopma Iianupyemple pe3yabTaThl Inanupyemple pe3yabTaThl Hudpopman | JlemoHcTpanumn Hdara
ypoKa = ypoKa obyuenust o0yuenus HOHHOE JIaGopaTopHbie
2 T I COIPOBOIKAE ONBITHI = | =
o peaMeTHbIe HYHOCTHBIE e Mpakrayeckue 2| E
= MeranpeameTHble = s
= PadoThI = | S
22/ | AHanm3 KOHTpOJBHOM paboTel | 1 | Vpok TpaguumonH | XapakTepu3oBaTh OCHOBHBIE | |.Y4UWTBIBaTh pa3HbIe MHEHUS
70 KOpPEeKIHUH ast MIOHSITHUS, TEOPUU U U CTPEMSITCS K KOOpAWHALINI
3HAHMH, (bopMyJIbI TEMBI. Pa3IMYHBIX NO3ULIUI B
HaBBIKOB U AHanu3upoBaThb OMINOKHY, COTPYIHUYECTBE.
yMeHui JIeTIaTh BBIBOJBI, UCTIPABIATh | 2. AJJEKBAaTHO, OCO3HAHHO U
OLIMOKH, UCIIOJIB3YS MPOU3BOJIBHO CTPOUTH
pa3IMYHbIE HCTOUYHUKU peyYeBble BHICKA3bIBAHUS B
nHpopmanum. YCTHOI U MUCBMEHHOII peun.
JImyHoCTHBIE:
1. YMeTb COOTHOCHTH CBOM
JEHUCTBHSA C TUIAHUPYEMBIMHU
pe3ynbTaTaMu, OCYIIECTBISTh
KOHTPOJIb CBOEH
JEATEIFHOCTH B IIPOLIECCE
JOCTHXCHUSI Pe3yJIbTaTa.
Tema 5. PacTtBopbI (23 4)
1/ Yucrtele BemecTBa H cMecu. | 1 | Ypok Jlexuus ¢ CpaBHHBATh YHCTHIE PeryjsiTuBHbIe:
71 Du3nyeckne MeTOAbI KOMIUIEKCHOTO | 3JIEMEHTaMH | BEILIECTBA U CMECH, 1. Yaurscs ucnonb30BaTh
pa3fejieHus cMeceil u MPUMEHEHUS Gecenpl OTIIMYaTh CMECH OT CBOM B3TJISAIBI HA MUP IS
OYNCTKH BellecTB. 3HAHUH XUMUYECKHX COeIMHECHUH; 0OBSICHEHHS pa3IMIHbIX
Kpucrannmzanus, HNPUMEHSTH (U3HYECKUC CUTYaIUi, peleHus
IKCTPAKIMA, AUCTHILISALUS METOJIbl pa3zeieHus CMECei. | BOSHUKAIOUIMX MpoOieM u
Omnpenensts crocob U3BJICUEHUS )KU3HEHHBIX
pasneneHus pa3IuuHbIX YPOKOB.
cMmeceil. 2. Paboras o niany, cBepsTh
2/ XuMHYECKHE METOIBI 1 VYpok Jlexius ¢ Onpenensats crocob CBOMU ACUCTBHUS C LIETBIO H,
72 pasfieJieHus1 cMeceid. KOMILJIEKCHOTO | 2JIEMEHTAMHU | pa3fesieHHs Pa3IudHbIX IpU HEOOXOIMMOCTH,
H3mepenne puzmyecknx IIPUMEHEHUS Gecenbl cmeceil. 3mepsrts UCTIPABIIATH OIIHOKH
CBOIICTB BelecTs (Macca, 3HAHUH (usHyecKne CBONCTBA CaMOCTOATENBHO.
00beM, IJIOTHOCTh) BEIICCTB. 3.KoppekTupoBaTh AeATEITHHO
3/ JucnepcHble cucTeMbl. 1 | VYpok Jlexuus [IpoBoauTs aHanoruu CTb: BHOCUTb U3MEHEHUS B .
73 M3yYCHUS MEXKIY NOHATHSIMUA IponeCC ¢ y4€TOM BOSHUKIIINX I[I/ICHGPCHLIC
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Ne Ha3zsanue pa3gena, TeMbl S Tun ypoka ®opma IlnaHupyemble pe3yIbTaThI
ypoka = ypoka o0y4eHHst
o
Q IpeameTHbIe
S
=
HOBOTO JIMCTIEPCHBIX CUCTEM U
Marepuana cMecei.
Hcnonp3oBarb
KIacCu(UKAIMIO CUCTEM.
IIpuBoauTh IpUMEpPHI
Pa3JIMYHBIX AUCTICPCHBIX
CHCTEM.
4/ KosmonaHele cucTeMbl, 1 Ypok Jlexmus OOBACHATH CTPOCHUE
74 HCTHHHBIE PACTBOPBI M3yYCHUS KOJUTOM/THOM 4acCTHIIBI,
HOBOT'O CYIIHOCTb KOAryJIsLIH
Marepuana OOBSICHATH CTpOCHHE
KOJUTOMTHOH YaCTHIIHI,
OTJINYNE UCTHHHBIX U
KOJUIOMIHBIX pacTBOPOB
5 PactBOpuMOCTH 1 | VYpok Jlexmms ¢ XapakTepu30BaTh MMOHATHE
75 KOMITIEKCHOTO | 3JIEMEHTaMH | PacTBOPHUMOCTH U
TIPUMEHEHUS Oecenpl K03 durreHT
3HAHUH pacTBOPUMOCTH.
HasrwiBaTh BemecTna ¢
pazIuyHOM
PacTBOPHMOCTBIO.
6/ Pewenue 3anau Ha 1 | Ypok IIpaktukym | Hcrnonb30BaTh aaroputMm
76 pacTBOPUMOCTH KOMILIEKCHOTO onpeeNeHus
NPUMEHEHUS pacTBOPHMOCTH.
3HAHUH PemraTe 3agaun Ha
pacTBOPHUMOCTb.
7/ ITonsarue o pacTBOpax. 1 | Ypox Tpaguuuonn | IlorumaTs npuposy
77 PacrBopenue kak ¢pu3UKO- o0oO0mmeHust ¥ | as PacTBOPOB, COCTaB, (PU3UKO-
XUMHUYeCKHii mpoiuecc. cucTeMaTHu3ai XMMHYECKYIO TEOPHIO
TenJioBble sIBJICHUS] TPH WY 3HAHUH pacTBOpOB.

pacTBOpeHHH

OOBSACHSITH CYITHOCTD

I[Inanupyemble pe3yabTaThl
00yueHuUs1

JIMYHOCTHBIE
MertanpeaMeTHbIe

TPYAHOCTEH U OIIHOOK;
HaMeyaTh CIOCOOBI UX
yCTpaHCHHSL.
Ilo3HaBaTeJbHBIE:

1. AnexBaTHO OIICHUBATH
MOJYYCHHBIC PE3YJIbTATHI,
apryMEHTHPOBATh CBOU
JICHCTBUS, OCHOBAaHHBIC HA
aHanmm3e y4eOHbBIX 3a1ad.

2. CamMoCTOSATEIIBHO
0CO3HaBaTh MPUIHHBI CBOETO
ycrexa Win Heycrexa u
HAXOIIUTh CIIOCOOBI BBIXO/IA U3
CUTYyaIll{ HeyCIexa.

3. ®opMHpOBATh YMEHHUSI
6e3omacHOro ¥ 3 (HEKTUBHOTO
HCTIOJIb30BaHUS
1a060paTOPHOTO
000pyIOBaHNUS.
KoMMYHUKATHBHBIE:
1.0cBoeHuE colManbHBIX
HOPM, TIPABWJT TIOBEJICHUS,
poJieit 1 popM CONUATBLHOM
JKU3HU B TPYIIIAX U
coo0miecTBax.

2. [lmarupoBath yueOHOE
COTPYIHHYECTBO C YUUTEIEM
W CBEPCTHHUKAMHU; BIATCTh
MOHOJIOTMYECKON U
IUaJIOTHYEeCKON popMaMu
pedn B COOTBETCTBHU C
HOPMaMH POJIHOTO SI3BIKA;
BBIPa)KaTh CBOM MBICITH C

HNudpopman
HOHHOE
COIPOBOIKAE
HHE

JemMoHcTpanun
JlaGopaTopHbIe
ONIBITHI
IIpakTHyeckue
padoThI

IJIaH

CHCTEMBI Pa3HBIX
BHIOB

.
PactBopenue B
BOJIE XJIOPHIA
HaTpus U
MEJIHOTO
KyTopoca mpu
KOMHATHOMU
TeMnepaType u
HArpeBaHUK
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Ne HasBanmue pazaesa, TeMmbl S Tun ypoxa dopma Iianupyemple pe3yabTaThl Inanupyemple pe3yabTaThl Hudpopman | JlemoHcTpanumn Hdara
ypoKa = ypoKa obyuenust o0yuenus HOHHOE JIaGopaTopHbie
2 T I COTIPOBOIK/IE ONBITHI = |
llg' peaMeTHbIe HYHOCTHBIC HHe HpaKTquCKI/Ie = <
S MertanpeaMeTHbIe = ]
= PadoThI = | S
(U3UKO-XIMAYECKOM JIOCTATOYHOM MOJIHOTOM U
TEOPUH PaCTBOPOB. TOYHOCTBIO.
8/ Knaccudukarust pacTBOpoB 1 | Ypok Tpaauumons | M3y4ars kiaccupukanuo JINYHOCTHBIE:
78 0000mIeHust 1 | ast PacTBOPOB 10 Pa3INuHBIM 1. ITpumeHsTH MONy4YSHHBIE
cucTemMaru3ail IpU3HAKaM. 3HAHMS B [TOBCE/THEBHOM
WM 3HAHUI Knaccuduuuposatsb JKU3HU.
PacTBOPHI 0 Pa3THYHBIM 2. Oco3HaBaTh MOTPEOHOCTH U
MIPHU3HAKAM. TOTOBHOCTH K
9/ OcMoc ¥ 0cMOTHYECKOE 1 | Ypok Jlexuus OOBACHATH TIOHATHS OCMOCa | CAMOOOPA30BAHHIO, B TOM
79 JTABJICHUC U3yYCHUS ¥ OCMOTHYECKOTO JaBlicHHs | YHCJIC U B paMKax
HOBOTO CaMOCTOSATEIBHOM
MaTepuaa JIeSITETFHOCTH BHE IITKOJIBL.
3. Pa3BuBaTh CIIOCOOHOCTE K
CaMOOIICHKE Ha OCHOBE
KPHUTEPHSA yCIIEITHOCTH
y4eOHOH AeSITeTPHOCTH.
10/ | Cnoco0bI BhIpasKeHHsI 1 | Ypok Jlexus ¢ Pemats 3amaun Ha Pery/isiTUBHBIE:
80 KOHLEHTPALMH PACTBOPOB: KOMIIIEKCHOTO | 3JIEMEHTaMHU | OIpeesieHHe MacCOBOH 1. BeiiBuraTth Bepcun
MaccoBasi 10J1s1 NPUMEHEHUS Gecenpl JIOJIA PACTBOPEHHOTO peLIeHUsI IPOOIIEMBI,
PACTBOPEHHOI0 BEIECTBA 3HaHHUH BEILlECTBA 0CO3HaBaTh KOHEYHbIil
11/ | MoJasipHasi 1 MOJISLIbHAS 1 | Ypok Jlexkuus Pemiars 3amauun Ha pe3yJbTar, BRIOMpaTh U3
81 KOHIEHTPAINHA U3y4YCHUS Olpe/ieIeHIe MOJIIPHOU U NPE/IOKEHHBIX U UCKATh
HOBOTO MOJISUTBHOW KOHIIEHTpaIni CaMOCTOSTENIFHO CPEJICTBA
Marepuaia JOCTHKEHUS 1IETIH.
12/ | DaexkTpoauTHYECKAs 1 | VYpok Tpamunuonn | XapakrepusosaTh cyiqHocts | 2. PaboTas no miany, cBepaTs .
82 JIACCOHALINA 0000mmenus 1 | ag MOHATUSA CBOH JICHCTBHUS C LIETBIO H, UcneiTanue
CUCTEMaTH3aIl ANEKTPOITUTHICCKAS IIPU HEOOXOAMMOCTH, pacTBOpOB U
WU 3HAHUH JICCOIIMAITHS, MEXaHU3M HUCIIPaBJIATh OIIMOKU pacIuiaBoB
JIMCCOLMAINHY BEIECTB C CaMOCTOSTEJIBHO. AJIEKTPOJIUTOB HA
pa3In4YHBIM BHIIOM Ilo3naBareabHble: JJICKTPUYECKYIO
XMMHYECKOH CBSA3H. 1. Anannsuposars, MPOBOJIMMOCTH
OOBSICHATD MEXaHU3M CpaBHMBATb,

Jucconranyu BENICCTB C

KIaccu(pUIMPOBaTh U
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Ne HasBanmue pazaesa, TeMmbl S Tun ypoxa dopma Iianupyemple pe3yabTaThl Inanupyemple pe3yabTaThl Hudpopman | JlemoHcTpanumn Hdara
ypoKa = ypoKa obyuenust o0yuenus HOHHOE JIaGopaTopHbie
8 IIpeameTHbIe JIMYHOCTHDBIE COMpOBOMHLE OTBITH! = =
= HHE IIpakTHyeckue s | =
= MeranpeameTHble = s
= PadoThI = | S
MOHHOM ¥ KOBAJICHTHOM 006001m1aTh (haKThI U SIBICHUS.
TIOJISIPHOM CBSI3bIO; BbIsBAsATE IPUUUHBL U
COCTABJISITh YPABHEHUS CIIEJICTBHS IPOCTHIX SIBJIICHHUH.
BJIEKTPOJIUTUUECKOMN 2. YMeTh CTaHOBHUTH U
JIUCCOLIMAITUH. (hopMyIHPOBATH IPOOIIEMBI,
13/ | CuabHble H cia0ble 1 | Ypok Jlexuus ¢ OOBACHATPH PA3IUUNE MEXKITY | CAMOCTOATEILHOE CO3/1aBaTh .
83 3JIeKTPOJIUTHI KOMIUIEKCHOTO | 3JIEMEHTAaMH | CHJIHBIMHU M CIIa0bIMU AITOPUTMBI JAEATEIbHOCTU CpaBHeHue
MPUMEHEHUS Gecenbl SIIEKTPOJIUTAMH IO CTENEHN | IPH PEIICHUH IpodieM 3IIEKTPONPOBOIHO
3HaHUH JUCCOLIAAIUHL. TBOPYECKOT0 U IOUCKOBOTO CTH
xapakrepa. KOHIICHTPUPOBaH
KoMMyHHKATHBHBIE: HOTO 1
1. CaMocTosTETHHO pa30aBICHHOTO
OpraHU30BHIBAThH YIEOHOE pacTBOpoB
B3aUMOJEICTBHUE B IpyIIe YKCYCHOM
(ompenensaTs obmMe ey, KHCJIOTBI
14/ | MonHoe mpou3BeaeHme 1 | VYpok Jlexnms W3y4aTh 3HaU€HHE HOHHOTO | PAaCHPENCIATh POIH,
84 Boabl. Bogopoansbiii N3Yy4YEeHUS MIPOU3BENCHUS BOJBI. JIOroBapuBaThCs ApyT €
noka3areas (PH) pacTBopa. HOBOTO Onpenensrs pH pacteopos, | APYTOM H T.1L.).
IIpousBenenue Marepuaia Cpely pacTBOpPOB 2. OrcranBasi CBOKO TOUKY
PaCcTBOPUMOCTH PAa3JIMYHBIX BEIICCTB. 3pCHUs, IPUBOIUTDH
15/ | Muaukatopel. Onpenesnenne | 1 | Ypok Jlexuus ¢ N3yuaTh okpacky ApTyMCHTBI, IIOATBCPHKAAS UX
85 XapakTepa cpeabl KOMIUIEKCHOI'O | 3JIEMEHTaMM | MHIMKATOPOB B Pa3jIMYHBIX (akramu.
NpUMEHEHHs | Gecespl cpenax. JInYHOCTHbIE:
3HAHUU OmnpenemnsaTs XxapakTep 1. OuenuBaTh KU3HECHHBIE
Cpelsl U OKPacKy CUTYyalNU C TOYKU 3PEHUS
HHINKATOPA 110 3HAYEHUIO Oe3omacHOro 00pas3a KU3HU U
pH. COXpPaHCHHUS 370POBBSL.
16/ | Kuc/IoOTHO-OCHOBHBIE 1 | VYpok Jlexuus ¢ Xapakrepu3osath peakiuu B | 2. POpMHPOBATH
86 B3aUMO/IeliCTBUS B KOMIUIEKCHOTO | DJIEMEHTaMHU | pacTBOpax Heopranuyeckux | IKOJIOIMIECKOC MBIIUICHHE:
pacTBopax MPUMEHEHUs Oecenpl BEILIECTB. YMCHHE OLICHMBATB CBOIO
3HaHUI CocTaBisTh ypaBHEHHUS ACATCIBHOCTD U IMOCTYIIKH
XUMHUYECKHUX peaKUni APYTUX IOJCH C TOUYKH
17/ | Peaknuu HOHHOTO 00MeHA 1 | Ypox Jlexnus ¢ CpaBHUBaTh 0COOEHHOCTH 3pEHHA COXPAHCHUA JLO.S5.
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Ne HasBanmue pazaesa, TeMmbl S Tun ypoxa dopma Iianupyemple pe3yabTaThl Inanupyemple pe3yabTaThl Hudpopman | JlemoHcTpanumn Hdara
ypoKa = ypoKa obyuenust o0yuenus HOHHOE JIaGopaTopHbie
8 IIpeameTHbIe JIMYHOCTHDBIE COMpOBOMHLE OTBITH! = =
= HHE IIpakTHyeckue s | =
= MeranpeameTHble = s
= PadoThI = | S
87 KOMIUIEKCHOTO | DJIEMEHTaMH | PeaKifii HOHHOTO 0OMeHa. OKpYXaloIIei cpepl. Peaxmuu o6MeHa
MPUMEHEHUS Gecensl CocTaBasTh MOJIEKYIISIPHBIE MEXTY
3HAHUH Y NOHHBIE YPaBHEHHS pacTBOpaMu
peakiuii oOMeHa. IEKTPOJIUTOB
18/ | 'mapoan3 Heopranuyeckux | 1 | Ypok Jlexuus ¢ IIpoBoauTs ananorun .
88 coeHHEeHHI KOMIUIEKCHOTO | DJIEMEHTaMU | MEXKIY Pa3IuYHBIMU Peakuyu Ha
MPUMEHEHHS Oecenbl clly4assMM TMIpOIn3a WHIUKATOPBI
3HAHUI HEOPraHUYECKUX pacTBOpOB
COEIMHEHUH. Pa3IUYHBIX coiel
CocCTaBnsTh ypaBHCHUS
peakuui ruaponsa cojei,
OMHApPHBIX COCTMHCHUH.
19/ | dakropsl, BIHUAOMIKE HA 1 | Ypox Jlexuus ¢ XapakTepu3oBath (aKkTophl, JI.O. 6.
89 THIPOIINA3 COJICH KOMIDICKCHOTO | AJIEMEHTAMH | BIHSIOIINE Ha CKOPOCTH OmnpenencHre
TPUMECHEHUS Oecenpl THIPOIIH3A. WHIAKATOpaMH
3HAaHUH OOBSCHAITD BIUSIHUE pH pactBopoB
pa3IMYHBIX (PaKTOPOB HA Pa3IMYHBIX COJEH
CKOpOCTB THAPOJIH3A.
20/ | TloBropenwue n 0606IeHne mo | 1 Ypoxk Tpagummons | O6o0maTs u PeryvasTuBHbIE:
90 TeMe 0oboOmeHust u | as cuctemMaTu3upoBath Teoputo | 1. OcymecTBiasaTh
CUCTEeMaTH3aIl PacTBOPOB, TEOPHIO KOHCTaTUPYIOIIHHA U
1Y 3HaHUI JIEKTPOIUTUYECKON IIPEIBOCXULIAO LI

JUCCOLIMAITUH, THAPOIIN3
CoJIeH.

BoInonHsATh yrpakHeHus,
OMHpasiCh HA 3HAHUE
OCHOBHBIX TIOHATUH U
TEOpU TEMBL.

KOHTPOJIb [0 PE3YNbTATY U 1O
croco0y JencTBUS;
aKTyaJIbHbII KOHTPOJIb HA
YPOBHE MIPOU3BOIBHOTO.
Ilo3HaBaTeabHBIE:

1. Co3gaBath 1
npeoOpa3oBEIBATE MOJICITH H
CXEMBI JJIs1 peLeHus 3a1ay.
2. YMeTh UCHoIb30BaTh
KOMIIBIOTEPHBIE U
KOMMYHHKALIMOHHBIE
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Ha3Banue pa3zesia, TeMbl
ypoka

KoJu-Bo uyac.

Tun ypoxa

dopma
ypoxa

I[Inanupyemble pe3yJabTaThl
00y4eHuUs1

IIpeameTHbIe

I[Inanupyemble pe3yabTaThl
00yueHuUs1

JIMYHOCTHBIE
MertanpeaMeTHbIe

HNudpopman
HOHHOE
COIPOBOIKAE
HHE

JemMoHcTpanun
JlaGopaTopHbIe
ONBITHI
IIpakTHyeckue
PadoThI

IJIaH

TEXHOJIOI'MU KaK HHCTPYMCHT
JUISL TOCTHXKESHUSI CBOUX
Leneu.
KoMMyHHKATHBHBIE:

1. ®opmynupoBaTh
COOCTBEHHOE MHEHHUE U
TIO3UIIMIO, apTYMEHTUPOBATh U
KOOPZMHHUPOBATH €€ ¢
MO3UIMSIMH NAapTHEPOB B
COTPYIHUYECTBE MPU
BEIPAOOTKE OOMIETO PeIIeHUs
B COBMECTHOM JICATEILHOCTH
JINYHOCTHBIE:

1. ®opmupoBath
OTBETCTBEHHOE OTHOIICHUS K
YUEHHUIO, TOTOBHOCTH U
CIOCOOHOCTH, 00YJArOIINXCS
K CaMOpa3BUTHIO U
caM000pa30BaHHUIO.

21/
91

[pakruueckas padora Ne 2
«Pemenne
9KCIICPUMEHTABHBIX 337124 110
TemMe «DJIEKTPOIMTHIECKast
JIMCCOLIUALIHSD)

Ypox
KOMILIEKCHOTO
MIPUMEHEHUS
3HAHUI

IIpakTukym

CobnroaTs mpasmia
TEXHUKH 0€30IIaCHOCTH IpHU
pabote ¢ J1abopaTOPHBIM
000pyI0BaHHEM U
HarpeBaTeIbHBIMH
puOOpaMH, a TaKXKe
XIMUYECKAMHU PEaKTHBAMHU,
SKOHOMHO H YKOJIOTHYECKH
rpaMOTHO oOpaImartbes ¢
HUMHU.

Hccnenosats cBoiicTBa
N3y4YaeMBbIX BEILECTB.
Unentudunuposath
HEOpraHMYeCKHe BELIECTBA C

PeryasiTuBHbIE:
1. OcyiecTBasTh

MO3HABATEIBHYIO PE(IICKCUIO
B OTHOIICHHUH JICUCTBUI 11O
peLIeHUIO YUeOHBIX U
MO3HABATEIbHBIX 3a/1a4.
Ilo3HaBaTeJIbHbIE:

1. OOBSICHATD SBJICHHUS,
TIPOIIECCHI, CBSI3U U
OTHOIIICHHS, BBISBIISICMBIC B
X0JIe UCCIICJIOBAHNSI.

2. ®opMupoBaTH YMECHHUS
0e30MmacHOTO 1

3¢ G eKTHBHOTO

p.p Ne 2
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Ne HasBanmue pazaesa, TeMmbl S Tun ypoxa dopma Iianupyemple pe3yabTaThl Inanupyemple pe3yabTaThl Hudpopman | JlemoHcTpanumn Hdara
ypoKa = ypoKa o0y4eHHst o0y4eHust HOHHOE JlaGopaTopnbie
]2 IIpeaveTHbIe JIn4HOCTHBIE B OTBITH! = | B
3 MeranpeamMeTHbIe Hue Tpakrueckie g 3
= PadoThI = | S
IIOMOIIIBKO KAYCCTBCHHBIX HUCIIOJIb30BaHUS
peaKIuii. 1a6opaTopHOTO
Habmronats 000pyI0BaHUSI.
CaMOCTOSTENEHO KoMMyHUKaTHBHBIE:
MIPOBOAUMBIC OIILITHI U 1. YcranaBauBaTh U
OTpa)kaTh UX Ha MHCbME C CPaBHHMBATh Pa3HbIE TOUKU
TIOMOLIBIO 3pEeHUSs, IPEKIE YeEM
COOTBETCTBYIOIINX NPUHAMATH PEIICHNUS U JIeNaTh
ypaBHEHHH. BBIOOD.
@DuKcHpOBaTH PE3yNIBTATHI JIM4HOCTHBIE:
HaOmoneHU 1 1. ITpuMeHSTH MOMyYCHHBIC
(opMyITHPOBATH BEIBOJIBL. 3HAHMS B [IOBCETHEBHOM
JKU3HU.
2. ®opMupoBaTH HHTEPEC K
M3y4aeMbIM 00JIACTSIM 3HAHUS
Y BUJIaM JESITEIbHOCTH.
22/ | KourponbHas padora Ne 3 1 | Ypok KonrponsHa | [IpuMeHSATH 3HAHUA, Pery/isiTUBHBIE:
92 KOHTPOJIS, s paboTa mony4yeHHsle npu m3ydennn | 1. OcymecTBuaTs
OLICHKHU U TEMBI KOHCTaTUPYIOLIUN U
ydeTa 3HaHU| IIPEIBOCXULIAO LI
Y yMEHHH KOHTPOIIb 10 Pe3yJIbTaTy U MO
23/ | AHanu3 KOHTpOJBHOH padotel | 1 | Vpok AHanu3upoBaTh OMINOKHY, croco0y nencTBus;
93 KOppPEKIHH JIe7IaTh BBIBOJIBI, HCTIPABJIATH | AKTyallbHbIH KOHTPOJIb Ha
3HAHUH, OLIMOKH, UCTIOJIB3YS YPOBHE ITPOU3BOJIEHOTO.
HaBBIKOB U Ppa3iInYHbIE HCTOYHUKU Ho3HnaBaTeabHbIE:
yMeHui nHpopmanum. 1. Coznasats 1

peoOpa3oBEIBATE MOJICITH H
CXEMBI ISl pEIICHUS 3a/1ad.
2. YMeTh UCIIOIb30BaTh
KOMITBIOTEPHBIE U
KOMMYHHKAIIHOHHEIC
TEXHOJIOTUH KaK HHCTPYMEHT
JUISL JOCTHIKEHHUSI CBOMX
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Ne HasBanmue pazaesa, TeMmbl S Tun ypoxa dopma Iianupyemple pe3yabTaThl Inanupyemple pe3yabTaThl Hudpopman | JlemoHcTpanumn Hdara
ypoKa = ypoKa obyuenust o0yuenus HOHHOE JIaGopaTopHbie
2 T I COIPOBOIKAE ONIBITHI = | =
llg' peaMeTHbIe HYHOCTHBIC HHe l'[paKaneCRne = »
=] MertanpeaMeTHbIe = ]
= PadoThI = | S
Leneu.
KoMMyHUKATHBHbBIE:
1. ®opmynupoBath
COOCTBEHHOE MHEHHUE U
MO3HIHI0, APT'YMEHTUPOBATE U
KOOPAMHHUPOBATh €€ ¢
MO3UIMSMH apTHEPOB B
COTPYIHUYECTBE ITPU
BBIPabOTKE OOIIEro penieHus
B COBMECTHOH JESITETHHOCTH
JINYHOCTHBIE:
1. ®opmupoBath
OTBETCTBEHHOE OTHOIICHHS K
YYeHHI0, TOTOBHOCTH H
CIIOCOOHOCTH, 00YYarOIINXCS
K CaMOPa3BUTHIO U
€caM000pa30BaHHUIO.
Pa3znen I11. Heopranuyeckasi xXumus
Tema 6. OcHOBHBIE KJIacChl HeOpraHUYecKuX coequnenui (16 1)
1/ Knaccudukarus u 1 | Ypok Jlexuus c CornocTaBisiTh PeryasiTuBHBIE
94 HOMEHKJIaTypa 0000LICHUSI U | DJIEMEHTaMH | KilacCU(HKALMIO U 1. ®opmynupoBaTh yueOHbIE
HEOPraHWYECKHX BEIECTB cucremaTusal | Gecensl HOMEHKJIaTypy 3aJa4M KaK [ark JOCTHKEHHS
WM 3HaHWHI HEOPTaHMYECKUX BEIECTB MOCTaBJIEHHON LeIH
OTHOCHTH BEIIECTBO K JIeSITeTbHOCTH.
OIIpEACICHHOMY KJacCy U 2. Beioupats u3
Ha3bIBATh 110 NPE/UIOKEHHBIX U
MEXXIyHapOIHOM CaMOCTOSTEJILHO UCKAaTh
HOMEHKJIAType. CpencTBa/pecypChl st
2/ [IpocTsie BemecTBa. 1 | VYpok Jlekmms ¢ W3y4nTh auioTpomnmro. pemeHns 3aaa4ur/ JOCTHKEHHS
95 Ammotporus KOMIDIEKCHOTO | 3nmeMeHTaMu | OOBSICHATH MIPHIUHY IETIH.
TPUMECHEHUS Oecenpl pa3nn4us B CBOMCTBaX Ilo3HaBaTenbHbIE
3HAaHUHI Pa3IHYHBIX AJUIOTPOIMHBIX 1. CTpounTs paccyxJeHue ot
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Ne HasBanmue pazaesa, TeMmbl S Tun ypoxa dopma Ilnanupyemblie pe3yabTaThb Ilnanupyemblie pe3yabTaThbl HNudpopman JemMoHcTpanun Jara
ypoKa = ypoKa obyuenust o0yuenus HOHHOE JIaGopaTopHbie
2 IIpeameTHbIe JInyHOCTHBIE L OmBITE! = =
= HHE IIpakTHyeckue s | =
S MertanpeaMeTHbIe = <
= PadoThI = | S
MO HKAIHH. 00IMKX 3aKOHOMEPHOCTEH K
3/ Mertaiubsl 1 HeMeTaJIbl 1 | Ypox Jlexums ¢ XapakTepu3oBaTh YACTHBIM SIBJIEHUSM M OT
96 KOMIUIEKCHOTO | 3JIEMEHTaMH | OCOOCHHOCTH CTPOCHUS YACTHBIX SIBJICHUN K OOIITUM
MIPUMEHEHHS Gecenpl aTOMOB U CBOMCTB MPOCTHIX | 3aKOHOMEPHOCTSIM.
3HAHUN BEIECTB METAIIJIOB U 2. Co3naBath BepOabHbIC,
HEMETAJJIOB. BEILIECTBEHHbBIE U
OOBSICHATD IPUYMHY MH(OPMALMOHHBIE MOJEIH C
pasnuuus B CBOMCTBaX BBIICJICHUEM CYIIECTBEHHBIX
METAJIJIOB M HEMETAJLIOB. XapaKTEPUCTUK OOBEKTA.
4/ OKCHJIBL: COCTaB, 1 Ypok Jlexiusg ¢ Wsyuuts onpenenenue, KoMMyHuKaTHBHbBIE
97 Kkiaccuukanus, CTpoCHuUE, KOMIDICKCHOTO | 2JIEMEHTAMH | COCTaB, KIACCU(DUKAIIMIO U 1. Bribupars, CTPOUTH U
MOTyYCHHC MNPUMCHCHUA Oecenpl CHOCOOBI TIOJTYYCHUS HCIOJIb30BATh aJICKBATHYIO
3HAHHI OKCHJIOB. MH()OPMAIIHOHHYIO MOJENb
CoctaBusrh HopMyIIHL, JUIA TIepelady CBOUX MBICIIEN
Ha3bIBATh, CPEICTBAMHU €CTECTBCHHBIX H
KIIaCCH(PUIMPOBATE OKCHIEL | (OPMAaNBHBIX A3BIKOB B
CocraBisTh ypaBHEHHUS COOTBETCTBUHU C YCIOBUSAMHU
peakuui noaydeHus KOMMYHHKalHU.
OKCHJIOB. JIMYHOCTHBIE
5/ XapakTepHble XUMHYECKHE 1 | Ypok Jlekmums ¢ CpaBHUBAThH XapaKTepHBIC 1. ®opmuposars
98 CBOMCTBA OCHOBHBIX KOMILIEKCHOTO | DJIEMEHTAMHU | XUMHYECKHE CBOMCTBA CaMOYBa)KCHUC U
KJIACCOB HEOPraHM4YeCKHuX MIPUMEHEHUS Oecenbl OKCHJOB Pa3INYHbBIX SMOLMOHAIBHO=
COeIMHEHMIi: OKCU/IbI 3HAHUHU XapaKTepoB. MOJI0KUTEJIBHOE OTHOLICHUE K
CocTaBisThb YpaBHEHHUSA 0666, BUIHBI TOTOBHOCTH
peaKIJ,I/lﬁ 10 XUMHWYECKUM OTKPBITO BBIPAXKATH U
CBOMCTBaM OKCHUJIOB. OTCTamBaTh CBOIO MMO3UIIHIO,
KPUTHYHOCTH K CBOMM
MTOCTYTIKaM U YMCHHE
aJIeKBATHO X OIICHUBATD.
6/ OCHOBaHHSA: COCTaB, 1 | VYpok Jlexmms ¢ W3yunTs onpenerncHue, PeryassTuBHBIE
99 KIaccuuKkarms, CTpoeHue, KOMIDICKCHOTO | 3JIEMEHTaMH | COCTaB, KJIACCH(HUKAINIO U 1. CamocTosTeNEHO
MOy YeHNE TIPUMEHEHUS Oecenpl CHOCOOBI TIOTYYEHHS (hopmynHIpoBaTH
3HAHUN OCHOBAHUM. [I03HABATENbHYIO LIENb,
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Ne HasBanmue pazaesa, TeMmbl S Tun ypoxa dopma Iianupyemple pe3yabTaThl Inanupyemple pe3yabTaThl Hudpopman | JlemoHcTpanumn Hdara
ypoKa = ypoKa obyuenust o0yuenus HOHHOE JIaGopaTopHbie
8 IIpeameTHbIe JIMYHOCTHDBIE COMpOBOMHLE OTBITH! = =
= HHE IIpakTHyeckue s | =
= MeranpeameTHble = s
= PadoThI = | S
CoctaBasTh (HOpMyJIHI, MPEBOCXUIIATD PE3YIbTaT U
Ha3bIBATh, YPOBEHb yCBOCHH.
KIaccu(pUINPOBATh Ilo3HaBaTeabHbIE
OCHOBAaHWU. 1. Buocurs HCO6XO[[I/IMI)IC
CocTaBisaTh YpaBHCHUA JOTIOJIHEHUS U KOPPEKTHUBLI B
peakiuii Noay4eHus IUIaH ¥ CHOCO0 IeHCTBUS B
7/ XapakrepHsble xumudeckne | 1 | Ypok Jlexuus ¢ ComnocTaBIIATh XapaKTEePHbIC | CIy4ae PacXOoxIEHHs J.O.7.
100 | cBoiicTBa 0OCHOBHBIX KOMILJIEKCHOTO | 3JIEMEHTAMU | XUMHYECKHE CBOICTBa 0’KH/Ia€MOT0 pe3yJibTaTa [MonmyuecHue
KJIACCOB HEOPTaHNYeCKHX MPUMEHEHUS Gecenpl OCHOBaHUI JEHCTBUS U €r0 peabHOro aMMHaKa u
COeMHEHMIT: OCHOBaHUs 3HaHUI CocTaBnsTh ypaBHEHHUS IIPOAYKTA. XJIOPOBOAOPO/A.
peaxyii 0 XUMHUIECKUM KoMMyHuKaTHBHbBIE PacTBopenue ux B
CBOWCTBAM OCHOBaHHI 1. ITnanmpoBats yueOHOE BOJIC,
COTPYIHHYIECTBO C YUUTEIEM JTOKa3aTeIbCTBO
¥ CBEpCTHHUKAMH, OTIPENIEIIATh KHCJIOTHO-
(hyHKIMN YIaCTHHKOB U OCHOBHBIX
Croco0BI B3aNMOIEHCTBUSI. CBOMCTB 3THX
JIMYHOCTHBIE BEIIECTB
8/ Kucnotsi: cocras, 1 | Ypok Jlexuust ¢ CpaBHUBATH COCTaB, 1. ®opMupoBaTH EHHOCTHBIE JL.O.8.
101 | xmaccudukamus, CTpOCHHE, KOMIUIEKCHOTO | DJIEMEHTaMH | KIacCCU(HKAIMIO M CTIOCOOBI | OTHOILIEHUS IPYT K APYTY, K B3aumoneiicTue
TIOJTy4YCHHME IPUMCHCHMUSI Oecenl TIOJTY4YCHMSI PA3JIMYHBIX Y4€HHIO, K aBTOpaM OTKprTI/Iﬁ KOHII. cepHoﬁ u
3HAHUI KHCIIOT 1 n300peTeHUM, K A30THO KHCJIOT C
CocTaBaars HopMyIIBL, pe3yJsibTaTaM 00y4eHUs. MEJIBIO
Ha3bIBaTh,
KJIacCUPHIIPOBATH
KHCJOTBHI.
CocTaBisTh ypaBHEHHUS
peakuui noJayyeHust
9/ XapakTepHble XUMHYECKHE 1 | Ypox Jlexuus ¢ IIpencka3eiBaTh
102 | cBoiicTBa OCHOBHBIX KJIACCOB KOMILJIEKCHOTO | 2JIEMEHTAMHU | XapaKTepHbIE XMMUYECKUE
HEOPTAaHMYCCKUX COCIMHCHUIA: TPUMCHCHUS Oecenpl CBOWCTBA KUCIIOT
KHCIIOTHI 3HaHUH .COCTaBIATh ypaBHCHHS

peaxuii Mo XUMHUIECKUM
CBOMCTBaM KHCJIOT.
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Ne HasBanmue pazaesa, TeMmbl S Tun ypoxa dopma Iianupyemple pe3yabTaThl Inanupyemple pe3yabTaThl Hudpopman | JlemoHcTpanumn Hdara
ypoKa = ypoKa obyuenust o0yuenus HOHHOE JIaGopaTopHbie
2 T I COIPOBOIKAE ONIBITHI = | =
o peaMeTHbIe HYHOCTHBIE e MpaxTHueckue =g
S MertanpeaMeTHbIe = ]
= PadoThI = | S
10/ | Comu: cocras, 1 | Ypok Jlexmms ¢ W3yunTs onpexneneHue, PeryasTuBHbIE
103 | maccudukamus, CTpOCHHE, KOMILJICKCHOTO | 3JIEMEHTaMH | COCTaB, KJIaCCU(BHUKALMIO U 1. CaMoCTOSITEIBHO
II0JIy4YEHUE IIPUMEHEHUS Gecenpl CIOCOOBI TIOY4EHHS CoJlei 0oOHapy>KUBaTh U
3HaHUH CocraBisTb GOpMYJIHI, (hopmyupoBaTh yueOHYIO
Ha3bIBaTh, npooiieMy, ONpeessiTh Uelb
KJIacCU(PHUIMPOBATH COJIH. yueOHO NesITeNbHOCTH.
CocTaBnsTh ypaBHEHHUS 2. CaMOCTOSITENBHO
peaKuuii NoTydeHusI. aHaJIM3UPOBATh YCIIOBHS
11/ | XapakrepHsble xumudyeckne | 1 | Ypok Jlexuus ¢ CpaBHMBATh XapaKTepHbIE JOCTH>KEHUSI LIEJIM Ha OCHOBE .
104 | cBoiicTBa 0OCHOBHBIX KOMIUICKCHOTO | 3J€MEHTaMM | XMMHYECKHE CBOHCTBa yuéTa BBIIEICHHBIX YUUTEIEM Britecnenue
KJIACCOB HEOPTraHUYECKUX NPUMEHEHUS Gecenbl COJICH. OPHEHTHPOB JICHCTBHSA B Opoma u Hona u3
coeIMHEHMIi: conn 3HaHUH CocTaBisATh ypaBHEHHUS HOBOM y4eOHOM MaTepHae. pacTBOPOB HX
peaKnuii Mo XUMHIECKUM Io3HaBaTebHbIE coJIel XJIOpoM
CBOWCTBaM coJei 1. AHanusupoBars,
12/ | AmpoTepHBIE OKCHJIBI 1 1 | VYpok Jlexmms ¢ [Ipencka3eBaTh U CpaBHUBATH,
105 TUJAPOKCHUIBI: KOMIIJIEKCHOTO | 3JIEMEHTaMU COIIOCTAaBJIATHL COCTaB, KHaCCI/IfbHHHpOBaTL u
IPUMEHEHHS] 6ecepl KIIacCH(UKALIMIO ¥ criocoObl | 000011aTh (GaKThl U ABIEHUS.
3HaHHiT TIOJTY9CHHUSI OKCH/IOB. 2. CTpOUTS JTOTHYECKOE
CoctaBasTs HOpMyIIHI, paccyxeHue,
Ha3bIBaTh aM(oTepHbIE BKJIIOYAIOIICe
OKCH/IbI Ul THIPOKCH/IBL. YCTaHOBJICHHE TIPUYHHHO-
CocCTaBiaTh ypaBHEHHUS CJIE/ICTBEHHBIX CBA3EH.
peaKiuii MOTyYSHHUSI. 3. IIpeobpa3oBbIBaTH
13/ | Xumudeckue cBOWCTBA 1 | Ypok Jlexuus ¢ IIporuo3upoBathb MH(POPMALIUIO U3 OJHOTO
106 | amdoTepHBIX COeAMHEHUI KOMIIJIEKCHOTO | 3JIEMEHTaMHU | XapaKTepHbIe XMMUYECKUe BHJIa B JIPYTOH (TaOnuIly B
MIPUMCHCHUS Gecenbl cBOMCTBa aM(OTEPHBIX TEKCT M IIp.).
3HAHUI COEJIMHEHUH. . KommyHukaTuBHbIe
CoCTaBIIATh ypaBHEHHS 1. CamocCTOSITENBHO
pea}(unf/j 10 XUMHUYECKUM OpraHU30BbBIBATH y‘I66HO€
cBO¥cTBaM aM()OTEePHBIX B3aMMOJICHCTBHC B IPyIIIE
COCIMHEHHIA. (ompenensTh obIIME IIENH,
14/ | I'enernveckas CBS3b MEKIY 1 | Ypox Cemunap VYcranaBnuBath pacupeienaTs poiin, A
107 | OCHOBHBIMH KJIaCCaMH 0000mIeHNs 1 TCHETHYECKYIO CBA3b MeKIy | AOTOBapUBAaThCA APYT € Cyxuranue cepsl
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ypoKa = ypoKa o0y4eHHst o0y4eHust HOHHOE JlaGopaTopnbie
2 T I COIPOBOIKAE ONIBITHI = | =
o peaMeTHbIe HYHOCTHBIE e Mpakrayeckue =g
=] MertanpeaMeTHbIe = ]
= PadoThI = | S
HEOPTaHMYECKUX BEIIESCTB CHUCTEeMaTH3aIl OCHOBHBIMH KJIacCaMi JpyTOM H T.1.).
UM 3HaHUH HEOPraHUYECKHX BEIIECTB. 2. AJEKBaTHO HCIIOIb30BaTh
15/ | I'enermdeckas CBS3b MEKIY 1 | Ypok Cemunap CocTaBnsTh ypaBHEHUS peds I IUIAHUPOBAHHA U
108 | ocHOBHBIMH KJIacCaMH 00001IeHUs 1 peaxIyii, WUTIOCTPUPYIOLTHE | PEeryIsuun cBoei
HEOPraHWYECKHX BEIECTB CUCTEeMaTH3aI] TeHETHUYECKYIO B3aMOCBS3b | AEATENBHOCTH, Ul PEIIeHUs
WM 3HAHUI BEIIECTB PA3IUYHBIX Ppa3IuYHBIX
KJIACCOB HEOPTaHUYECKUX KOMMYHHUKATHUBHBIX 3a/1a4.
COEJIMHEHHIA. JIn4HOCTHBIE
16/ | Pemenue pacuyetHsix 3amaumo | 1 | Ypok IIpaktukym | CucreMaTH3HpPOBATH U 1. BricTpauBaTh COOCTBEHHOE
109 | Teme «OcHOBHBIE KJIaCCHI KOMILJIEKCHOTO 000011aTh 3HAHUS LIEJIOCTHOE MUPOBO33PEHHE!
HEOPraHMYEeCKUX NPUMEHEHUS XapaKTEePHBIX XUMHIECKUX 0CO3HaBaTh MOTPEOHOCTH U
COEIMHEHUID) 3HAHUN CBOMCTBa OCHOBHBIX TOTOBHOCTB K
KJIaCCOB HEOPTaHMIECKUX camM000pa30BaHNUIO, B TOM
COEIMHEHHH. YHCIIE ¥ B paMKax
BhIMOTHATE ynpaKHEHUS, CaMOCTOSITEIbHOMN
UCTIONB3Ys 3HAHUSI TEMBI JEATEIIbHOCTY BHE IIKOJIBL..
Tema 7. HemeTasnl (21 4)
1/ OO6mras xapakTepUCTHKA Ypox Jlexmms XapakTepu3oBaTh PeryasTuBHble .
110 | memerasoB H3Y4YECHUSI I10JIO’KEHUE HEMETAJIIIOB B 1. BeigensaTs 1 0CO3HABATH TO, O0pa3usl
HOBOTO MePUOIYECKON CHCTEME, YTO YK€ YCBOEHO H YTO eIle HEMETaJlJIOB.
MaTepuaia 0COOEHHOCTH CTPOSHHUS MIOJUIEKHUT YCBOCHHUIO, Monenu
aTOMOB U IPOCTHIX BEIECTB | OCO3HAIOT KauecCTBO U KPHUCTAITNUECKUX
- HEMETAJUIOB YPOBEHb YCBOCHHSI. pereTox
XapakTepu3oBaTh 2. CtaBuUTh yueOHYIO 3a/1aqy
3JIEMEHTHI-HEMETAJUIBI 110 Ha OCHOBE COOTHECEHHUS TOrO,
HOJOXKEHUIO B YTO Y€ U3BECTHO U YCBOEHO,
MIEpHOINUECKOH CUCTEME, 1 TOTO, YTO €IIe HEN3BECTHO.
CTPOEHHIO TIPOCTHIX Ilo3HaBaTeabHbIE
BEIIIECTB, 1. Iownck u BBIAEIEHNE
2/ XapakTepHble XUMHUYECKHE Ypok Jlexuus c OOBSACHITh XUMHUYECKHE HeoOXoaAnMOH nHpopManuy;
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111 | cBoiicTBa HeMeTaJLI0B KOMILJICKCHOTO | DJIEMCHTaMH | CBOMCTBa HEMETAJLJIOB MIPUMEHEHUE METO/IOB
NPUMEHEHUS Oecebl CocTaBnATh ypaBHEHUS nH(OpPMaLIMOHHOTO MOUCKA, B
3HAaHUU peakuuii 1o cBoiicTBamM TOM YHUCJE C IOMOUIBIO
HEMETaJUIOB. KOMIIBIOTEPHBIX CPEICTB.
3 Bonoponusie coennHeHust Ypok Jlekmus ¢ [IporHo3upoBath cocTas, 2. AHanmu3upoBaTh 00BEKT, J.0.7.
/11 | memeramioB. OKCHIBI KOMIUIEKCHOTO | 3JIEMEHTaMH | CTPOEHHE M CBOWCTBA BBIJIENSIA CYLIECTBEHHBIE U [Monyuenue
2 HemerauioB. CHHTE3 MIPUMEHEHHS Oecebl BOJIOPOJTHBIX COCJIMHCHUH. HECYILIECTBEHHBIE IPU3HAKH. aMMHaKa u
HEOPTaHMYeCKUX 3HAHU OOBSCHATH PUYHHY KoMMyHHUKATHBHEIE XJIOPOBOJIOPOJIa.
ra3000pa3HbIX BENIECTB. WU3MECHCHUS CBOWCTB 1. YauThCst OpraHu30BBIBATE U PacTBOpenue ux B
BOJIOPOJIHBIX COEJMHEHNH B | INIAHUPOBATh yueOHOE BOJIC,
3aBHCUMOCTH OT IIOJIOKCHHSL | COTPYIHHUYECTBO C yUUTEIEM JI0Ka3aTeIbCTBO
JJIEMEHTA B IEPHOIUYECKO | M CBEPCTHHKAMH. KHCJIOTHO-
CUCTEME. JIMYHOCTHBIE OCHOBHBIX
1. ®opmupoBats CBOWCTB 3THX
[T03HABATEIbHBIC HHTEPECHI, BEIIECTB
4/ Kucnopomoconepskamntie Ypox Jlexmmst ¢ ConoCTaBIIATE COCTAB, UHTEJUICKTyaJIbHbIC U JL.O.8.
113 | xucioTH 0000IIeHNs M | DJIGMEHTAMHU | CTPOSHHE U CBOMCTBA TBOPYECKHE CIIOCOOHOCTH. Bsaumoneiicteue
cuctematusan | Gecensl KHCJIOPOIOCOACPKAIINX KOHII. CEpHOH U
WU 3HAHUHN KHCJIOT. a30THOU KHCIIOT C
XapakTepu3oBaTh MEJBIO
KHCJIOPOIOCOAEPIKalIINe
KHCJIOTHI BO B3aUMOCBSI3H
CTPOEHHS U CBOMCTB.
5/ Bonopoa. U3otonst Ypox Jlexus N3yuuts nonoxxenue PeryasitTuBHble
114 | Bomopona. CoenuneHust U3yYCHHUS BOJIOpoJia B epuoauueckoit | 1. IlmaHMpoBaTh TEKYIIYIO
BOJOPO/Ia C METAJIAMH U HOBOTO CUCTEME, CTPOCHHE aToMa, paboTy; HanenuBaTh ceOs Ha
HEeMeTaJLUIAMH. MaTepualia XUMHAYECKHE CBOWCTBA BEITIOJTHEHHE TIOCTABJICHHON
XapakTepu3oBaTh BOIOPOJ 3a/1a4n.
IO TIOJIOKCHUIO B Ilo3HaBaTeabHBIE
TIEPUOIITYECKON CHCTEME, 1. Ucmione30BaTh TOTOBEIE
CTPOCHHIO aTOMa, HHPOPMALIMOHHBIE MOJICITH,
XUMHAYECKHM CBOHUCTBAM. OIICHUBATh UX COOTBETCTBUE
pearbHOMY OOBEKTY H HENsIM
6/ Bopa. Ilepoxcua Bonopoaa Ypok Jlexuus ¢ CpaBHHBATH CTPOCHHUE MOJIEJIUPOBAaHU.
115 KOMILJIEKCHOTO | 3JIEMEHTaMH | MOJICKYJI BOJBI M TIepokcuaa | 2. BecTu nouck u BbleaeHue
MIPUMEHEHUS Gecenpl BOJIOpOJIA. HeoOxoxuMoi HHpopMaIuH,
3HaHUU XapaKkTepu3oBarhb MPUMEHATE METOIBI

OKHCJIUTEJILHBIE CBOMCTBA
MepOKCHa BOAOPOIa.

nH(OPMALIMOHHOTO MOUCKA.
KoMMyHHKATHBHBIE
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OOBACHATH NOJSIPHOCTH
MOJIEKYJIBI BOJIBI.
WnmoctpupoBars
YpaBHEHUAMHU XUMHUUECKUX
peaxiuii OKHCIUTEIbHbIE
CBOMCTBa EPOKCHIA
BOJIOPOJA.

1. YMeTs apryMeHTHpOBAThH
CBOIO TOYKY 3pEHHSI C
MOMOIIBIO (haKTOB U
JIOTIOJIHUTENBHBIX CBEJICHUM.
JIn4HOCTHBIE

1. Vcnons30Bathk cBOM
HHTEPECHI UIs BIOOpa
WHJIUBHIYJIbHON
00pa30BaTeNBHOM
TPaeKTOPHH, OTCHIUATEHOH
Oyay1eit nmpodeccrn u
COOTBETCTBYIOIIETO
MPOGUIEHOTO 00pa30BAHMSL.

7/ I'anorensl. Ypok Jlexuus ¢ N3yuutk cocras, CTpoeHUE U

116 | I'anoreHoBoAOpPOABI. KOMIUIEKCHOTO | JIEMEHTaMH | CBOWCTBA rajOre€HOB U
MIPUMEHEHHUS Oeceibl raJloreHOBOJIOPOJIOB
3HaHUU CpaBHHBATH TaJOT€HBI U

rajJoreHOBOAOPO/IbI 110
CTPOEHUIO U CBOMCTBAM.
OOBSICHATH 0COOCHHOCTH
¢dropa.

8/ Kucnoponocoaep:kamue Ypox Jlexus CpaBHUBATH COCTAB,

117 | coenuneHus xJjopa U3y4eHUs CTpOEHue, CBOMcTBa
HOBOTO KHCIIOPO/I0CO IePIKAIIINX
Marepuaia KHUCJIOT XJIOpa.

XapakTepH30BaTh
KHCIIOPO/IOCO IepIKAIIIE
KHCJIOTHI BO B3aUMOCBSI3H
CTPOCHHS 1 CBOHCTB.

9/ Kucaopoa. Oxeunapl u Ypoxk Jlexmms ¢ CpaBHHBATH COCTaB,

118 | mepokcuapl. O30H KOMITJICKCHOTO | DJIEMEHTaMH | CTpOCHHE, CBOHCTBA
MIPUMEHECHHUS 6ecenpl KHCIIOPO/ia ¥ O30Ha,
3HAHMHN OKCHJIOB U TIEPOKCHIOB

JlaBaTh CpaBHUTEIBHYIO
XapaKTePUCTHKY KHUCIOPOAa
Y 030Ha; OKCH/IOB H
MIEPOKCHJIOB.

10/ | Cepa. CepoBoaopoa u Ypok Jlexuus ¢ [TpoBONTH aHATOTHH

PeryasituBHbIe:
1. PaboTas mo ruiaHy, cBepATh

CBOM JICHCTBHS C LICIBIO U,
IpY HEOOXOIUMOCTH,
HCIPABIIATH OLIHOKU
CaMOCTOSATEILHO.
2.KoppeKkTHpoBaTh JAESTEIBHO
CTh: BHOCUTEL U3MEHEHMS B
MIPOIIECC C YYETOM BO3ZHHKIIUX
TPYJHOCTEH U OIIUOOK;
HaMe4aTh CIIOCOOBI UX
YCTpaHCHUS.
Ilo3HaBaTeIbLHbBIE:

1. AzexBaTHO OIIEHUBATH
MTOJTyYCHHBIC PE3YIIbTATHI,
apryMeHTHPOBATH CBOU
JIeficTBHS, OCHOBAaHHBIC HA
aHanM3e y4eOHbIX 3aad.
2. ®opMUpOBaTh YMEHHUS
0€e30I1acHOrO U

3¢ peKTuBHOTO
HCIIOIL30BaHHS
s1a6opaTOPHOTO
000pyIOBaHUSI.

KoMMyHUKATHBHBIE:

.

BriTecHeHue
Opoma u Hoaa u3
PacTBOPOB UX
COJIEH XJIOPOM
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119 | cyasduabl. Oxcuabl cepbl 0000IIeHUsI U | AJIEMEHTaMH | COCTaBa, CTPOCHM, 1. ITnmanupoBats yuebHoe Coxuranue cepsl
cucremarusal | Oecezbl CBOMCTBA CepHl, COTPYJIHHYECTBO C
WU 3HAHUH CEepOBOIOPOAA U CYIb(HUIOB. | yUUTENEM U
XapakTepu3oBaTh cepy U CBEPCTHUKAMHU; BIaJIETh
CEpOBOJOPO BO MOHOJIOTHYECKOH U
B3aUMOCBSI3H CTPOCHHUS 1 JManormyeckoit hopmaMu
CBOMCTB. pedu B COOTBETCTBHHU C
JlaBaTh CpaBHUTEIBHYIO HOPMaMH POJTHOTO S3bIKa;
XapaKTEPHUCTHKY OKCHJIOB BBIpa’kaTb CBOM MBICIH C
CEpBL. JIOCTaTOYHOH MOJHOTOU U
11/ | CepHucras u cepHasi Ypoxk Jlexnms ¢ IIporHo3upoBaTh CcTpoeHHE, | TOYHOCTHIO.
120 | KHMCOOTHI M UX COJIH 0000IICHNS U | DIIEMEHTaMH | CBOMCTBA CEPHUCTOH U JINYHOCTHBIE:
cucrematusan | Oecenpl CEPHOW KUCIIOT 1. Oco3HaBaTh MOTPEOHOCTH U
WU 3HAHUH CpaBHHUBATB KHCIOTHI 11O TOTOBHOCTB K
TIOBEJICHUIO B PACTBOpPAax M B | CaM00OOpPa30BaHUIO, B TOM
OKHCIIUTEIHHO- Yrciie U B paMKax
BOCCTaHOBHTEIBHBIX CaMOCTOSITEIbHOM
mporieccax. JIeSITeIbHOCTH BHE LIKOJIBI.
2. Pa3BuBaTh CIOCOOHOCTH K
CaMOOIIEHKE Ha OCHOBE
KPHUTEPUsI yCIEITHOCTH
y4eOHOH NesITEeIbHOCTH.
12/ | A3ot. AMMHAK, COJIH Ypoxk Jlexmms ¢ W3yuuts u cpaBHUBATH PeryasaTuBHble:
121 | ammonus. OxcHabI a30Ta 0000IICHUS U | DIIEMCHTaMHU | COCTaB, CTPOCHUE, CBoWicTBa | 1. BeiOupars u3
cucremarusal | Oecezpl a30Ta, aMMHaKa, OKCHJIOB NIPEATI0KEHHBIX 1
WU 3HAHUH asoTa. CaMOCTOSITEIBHO UCKATh
XapakTepu3oBaTrh a30T U CpencTBa/pecypehl s
aMMHaK BO B3aHMOCBSI3U peIIeHus 331291/ TOCTHKCHIS
CTPOEHUS U CBOMCTB. LIENH.
JlaBaTh CpaBHUTEIBHYIO ITo3HaBarTe/JbHbIE:
XapaKTEePHUCTUKY OKCHIOB 1. OObemUHATH TPEAMETH U
aszota SIBIICHUS B TPYIIIBI IO
13/ | AszorucTas M a30THasI Ypox Jlexmus ¢ CpaBHHBATH COCTaB, OIIpe/IeJICHHBIM IPU3HAaKaM,
122 | KHCJOTHI M UX COJIH 0000IIeHUs M | DIIEMEHTaMH | CTpOEHHE, CBOMCTBA CpaBHUBATH,
cuctemaTtusal | Gecensl A30THCTOM M a30THOMN KJIacCUpUIMPOBATD U
WU 3HAHUH KHUCJIOT . 0000111aTh (haKThI U SIBJICHUS.

CpaBHUBATH KUCIIOTHI 110
MOBEJICHUIO B PACTBOPAaX U B
OKHUCJIUTEIBHO-

KoMMyHuKATHBHBIE:
1. ®opmynupoBaTh

CcOOCTBEHHOE MHEHUE U
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BOCCTAHOBUTCIBHBIX TO3UIUIO, apTYMEHTUPOBATh U
npoleccax. KOOPJMHHUPOBATH €€ ¢
14/ | ®ochop. Pocoun. OKcumb Ypok Jlexmmst ¢ ConocTaBIIATh COCTaB, MO3ULUSAMU NMAPTHEPOB B
123 | docdopa. PocopHsie 0000IIeHUSI 1 | JJIEMEHTaMU | CTPOEHHE, CBOMCTBA COTPY/ZHUYECTBE MPU
kucnotsl. Oprodocdars. cucremarusaly | Oecezpl (docdopa u ero coequHeHuH. | BEIPabOTKEe OOIIETo peneHus
WU 3HaHUHN XapakrepuzoBarb Gpochop U | B COBMECTHOM JEATEIBHOCTH.
€ro COCIMHCHUS 110 TUIaHY: JIMYHOCTHBIE:
cocras, cTpoenue, cBoiictea | 1. IloHMMaTe ¥ IpUHUMATH
BO3MOXKHOCTH YeJIOBEKa OBITH
camMHM co0O# 1 IPUHUMATh
CaMOCTOSITENbHBIC PEIICHHS B
CaMbIX pa3HbIX COIMANIBHBIX,
poeCCHOHATBHBIX U
JIMYHOCTHBIX CUTYAIHSAX.
15/ | Yrmepox. Mertan. KapGumpt Ypoxk Jlexmms ¢ ConocTaBIsATh COCTaB, PeryasTuBHbIE: .
124 | xanbnuys, aTFOMUHUS U 00O0OIIEHNSI U | IEMEHTaMH | CTPOEHHE, CBOWCTBA 1. OcymecTBiATH Cxxuranue yris
xKeJe3a. YTapHbIid U cucremaruszan | Oecenpl yriiepojia u ero MO3HABATENBHYIO PE(ICKCHIO
YIJIEKUCIIBIH ra3bl. YTOJbHAs WU 3HAHUN COEIMHEHU. B OTHOILIEHUH JIEMCTBUM 110
KHCIIOTA U €€ COJU XapakTepH30Barh YIiepoa U | PeHICHHIO YIeOHBIX U
€ro COeJMHEHHsI M0 TUIaHy: MO3HABATENbHbBIX 33/1a4.
COCTaB, CTPOCHHE, CBOICTBA. Mo3HABATEILHEIE:
16/ | Kpemuuii. Cunan. Oxeun Ypok Jlekitust ¢ CpaBHHUBATh COCTAaB, 1 OGLACHATE sBmen *
o . OOBSCHSTH SIBIICHUS,
125 | kpemuus. KpemHueBbie 000OIIECHUSI U | JJIEMEHTaMH | CTPOCHHE, CBOWCTBA HpOLIECChL, CBA3H 1
KHUCJIOTHI, CHJIMKAThI CucremMartrusaly 6eceﬂb1 KpEMHUA U €TO COe}IHHeHYIﬁ. OTHOHIeHI/;ﬂ BEIBJISEMEIE B
WY 3HaHUI XapakTepu3oBaTh KPEMHHUI ’
XOJI€ MCCIICOBaHUSL.
U €T0 COSIMHEHNS 11O IUIany: | . DOpPMUPOBATH yMCHIS
COCTaB, CTPOCHHE, CBOICTRA. 6e30MACHOIO 1
17/ | braaropoaHbie ra3sl Ypox Jlexuus Wzyunrts ocobeHHOCTH >HEKTHBHOrO
126 HU3y4EHUs CTPOEHHUS AaTOMOB
671aropoTHBIX Ta30B U HETONLIOBAMIA
HOBOT'
OBOTO poa ., 12a00paTOPHOTO
MaTepHaia XMMHYECKHX CBOUCTB.
00opyIOBaHUSI.
OOBACHIATE 0COOEHHOCTH KoMMYHHKATHBHLIE:
CTPOCHILT ATOMOB 1 1. YcranaBnuBaTh 1
MIPOSIBJICHUS] CBOMCTB
p CPaBHMBAaTh PAa3HBIC TOUKU
0J1arOpOTHBIX T'a30B.
18/ I 606 % C I 3pCHUA, NIPEKAC YEM
OBTOpEHHUE U 0000IIEHNE TTO POK eMHHap POBOJWTH AHAJIOTHH TI0 [PHHEMATb PEIIICHHS H IeTaTh
127 | teme 0000I11IeHISA " COCTaBy, CTPOCHHIO H BBIGOD
cucTeMaTu3ail CBOFCTBA HEMETAIOB M HX | Jppoin oo o,
WM 3HAHUH COCIUHCHHUH. -
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CocTaBnsATh ypaBHEHUS
peakuui, WUIIOCTPUPYIOLLKE
CBOMCTBAa HEMETAJUIOB U UX
COCIUHEHUI

1. TlpumMeHsTH TONydYSHHBIE
3HAHUS B MIOBCEIHEBHOM
JKM3HH.

2. ®opMHUpOBaTH HHTEPEC K
H3y4acMbIM 00JIacTsIM
3HAHMS U BUAAM

JICSITETTHHOCTH.
19/ | Tlpakruyeckas pabora Ne 3. VYpok Ipaktukym | Cob6monaTs npaBuna PeryisiTuBHbBIE: Mp.p. Ne 3
128 | Pemenue KOMILIEKCHOTO TexHuky OesomacHocty mpu | 1. OcymecTBisaTs
SKCIEpUMCHTAJIBHBIX 3a/1a4 I10 NpUMCHEHUA pabore ¢ 1a00paTOPHBIM MO3HABATENBHYIO pEQIIEKCHIO
Teme «Hemeramisn. 3HaHUHI o0opyIoBaHUEM U B OTHOIICHHUH ISHCTBHI 110
CuHTe3 KUIKUX BeleCTB. HarpeBaTeIbHBIMA PEIICHAIO YICOHBIX U
KauecTBeHHbIN U npubOpamMH, a TAKKe MO3HABATENbHBIX 3aa4.
KOJIMYeCTBEHHbIN aHAJIN3 XUMHUYCCKUMHU PCAaKTHBaMH, | [1o3HaBaTeabHbIE:
BelleCTB. 9KOHOMHO U1 3KOJIOTHYCCKHU 1. OOBSACHATE SABJIEHUS,
TPaMOTHO 00OpaMIaThCs ¢ TPOLECChI, CBS3U U
HUMH. OTHOIIIEHHS, BHISBIISIEMEIE B
UccnenoBatk cBoiicTBa XOJI€ UCCIIeIOBAHMSL.
M3y9aeMBbIX BEIICCTB. 2. DOpPMHPOBATH YMEHHS
Wnentndummposats Ge30macHoro u 3GHEKTUBHOTO
HEOPTaHMYECKHE BEMECTBA C | pieronb30BaHms
MTOMOIIBI0 Ka4eCTBEHHBIX 11a6OpPaTOPHOTo
peaxiui. 00opyIoBaHHsL.
Haboztats KoMMyHHKATHBHBIE:
CaMOCTOATEILHO 1. YcranaBnmBaTh U
HPOBOIMMBIC OTIBITHI 1 CPaBHHBATh PA3HbIE TOUKH
OTpaKkaTh UX HA MUCHME C 3peHus, Ipesk/e YeM
HOMOIIBIO NPUHHUMATD PELIEHUS M IeJIaTh
COOTBETCTBYIOLIHX BBIGOD.
YPaBHCHUM. JINYHOCTHBIE:
OUKCHPOBATH PE3YIILTATHI 1. TIPUMEHATb HOIyHeHHbIE
HaOJIONICHHH 1 3HAHMS B [TOBCEIHEBHOM
(hopMyIHPOBATH BBIBOJIBL. SKUZHHL.
20/ | KonrpospHas pabota Ne 4 Ypox KontponeHa | IIpuMeHATH MOTyUYEHHBIE 2. DopMHPOBATH HHTEPEC K
129 KOHTPOJIS, st pabota 3HAHHS O COCTaBE, CTPOCHUH | y3yyaeMbIM 0GIACTSM 3HAHUS
OIICHKH H Y CBOMCTBAX HEMETAUIOB M | y yjiaM AeSTeIbHOCTIL.
ydera 3HaHUH HX COCTMHCHUI.
1 YMEHUH Hcnonp30BaTh anropurm
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peuIeHMs pacueTHBIX 3aja4
IIpumensTs B LieaoM
3HAHUS, [IOJyYEHHbIE IIPU
U3Y4YECHUH TEMBL.

21/ | AHanu3 KOHTPOJIBHOU PaboThI Ypoxk TpamuuuonH | [IpuMeHSTH 3HaHUS O
130 KOPPEKIUU ast COCTaBe, CTPOCHUU U
3HAHUH, CBOMCTBaX HEMETAIJIOB U UX
HABBIKOB U coenuHeHuil. Mcnonp3oBath
YMEHHUH AJITOPUTM pELICHUS
pacUeTHBIX 3aay.
AHaIN3UPOBATH OIIHUOKH,
JIeTIaTh BEIBOJIBI, HCIIPABIIATH
OINOKHU, HCTIOTB3YS
pa3IHYHBIE HCTOYHUKH
nHPOPMALINH.
Tema 8. MeTtauibl (26 4)
1/ [Tonoxenue MeTamioB B Ypok Jlexuus ¢ CpaBHHBATH U IIPOBOIUTH PeryjsiTuBHbIe:
131 | mepuoanveckoii cucTeme. 00O0OIIEHNA U | DJIEMEHTAMH | QHAJIOTHH 10 MTOJIOKEHHIO 1. Yunurecs ncons308aTh
MeTtajiimyeckasi CBA3b cucreMaTusal | Gecensl METaJUIOB B IEPUOANYECKON | CBOM B3IVISAblI HA MUP AJIS
WU 3HAHUN CHUCTEME U OCO6eHHOCTHX 00BSICHEHUS Pa3JINIHbIX
CTPOEHHMS METAJIJIOB. CUTYalLlUH, pelIeHUs
XapakTepu30BaTh METAILIIbI BO3HHKAIOIIUX IPO0IeM U
110 ITI0JIOKCHHUIO B HU3BJICUYCHUA )XKU3HCHHbBIX
NIEPUOIUUECKON cucTeMe; YPOKOB.
0OBSICHATH 0OCOOCHHOCTH 2. Pabotas o miaHy, CBepsATh
CTPOEHUS] METAJLIOB. CBOM JICHCTBUS C LIETIBIO U,
2/ XapakTepHble XUMHUYeCKHE Ypok Jlexuusi ¢ CocTaBnsTh ypaBHEHHUS pY HEOOXOTMMOCTH,
132 | cBoiicTBa MeTAJLIOB KOMIUIEKCHOTO | DIIEMEHTaMH | PEeaKIi, MOATBEPKAAIONINE | UCIIPABIATH OIIUOKU
MPUMEHEHUS Oecenpl XapaKTEPHBIC XUMHUUCCKUC CaMOCTOSTEIBHO.
3HaHUI CBOWCTBA METAJJIOB 3.KoppekTupoBats aesrenpHO
3/ Psaja cranaapTHbIX Ypok Jlexnus ¢ M3yuuth OCHOBHBIE CTh: BHOCUTH U3MEHEHUS B
133 | 3JeKTPOAHBIX MOTEHI[HAIOB. KOMIDICKCHOTO | AJIEMEHTAMH | CIIOCOOBI ITONTyYCHHUS nponece ¢ ydeToM BO3SHUKIIMX
OcHOBHBIE CTIOCOOBI MNPUMCHCHUA Oecenpl METaJlJIOB. TPYAHOCTEN U OIMOOK;
MOJIy4E€HUSI METAIJIOB 3HAHUH XapakTepu30BaTh CIOCOOBI | HAMEYATH CIIOCOOBI UX

TI0JIy4€HUS KOHKPETHBIX
METaJUIOB B 3aBUCUMOCTH OT
UX MOJIOKEHUS B PALY
CTaHAAPTHBIX 3JIEKTPOIHBIX

YCTpaHEHHSI.
Ilo3HaBaTebHbIE:

1. AnexBaTHO OIIEHHUBATh
MOJTyYEHHBIE PE3YJIbTATHI,
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IIOTCHIUAJIOB.

apryMeHTHpPOBaTh CBOU

4/ XuMHYEeCKHEe HCTOYHUKH Ypox Jlexmus OOBSICHATH IPUHIIUIT JIeHCTBHS, OCHOBaHHBIC Ha
134 | Toka W3YYCHHUS JENUCTBUS XUMUYIECKUX aHanu3e y4eOHBIX 3a7ad.
HOBOTO HUCTOYHUKOB TOKA 2. CaMOCTOSTENBEHO
MaTepuaga 0CO3HaBaTh PUYUHBI CBOETO
5/ DJIEKTPOJIM3 PACTBOPOB U Ypoxk Jlexuus OOBSICHITH 3aKOHOMEPHOCTH | YCII€Xa WK HeyCreXa 1 a.
135 | pacniaBosB U3y4YeHUS MIPOTEKaHUs MPOLIECCOB HaXOoJMTh COCOOBI BHIX0/1A U3 DnexTponaus
HOBOT'O OKHCJICHUSA U CUTyall1 HEYyCIIeXa. pacTBOpOB
MaTepuaa BOCCTaHOBJIEHHS Ha Katoge | 3. PopMHUpOBaTH yMEHHS XJIOpHAa MEIH U
U aHoJe. Ge30macHoro u cynbdara HaTpus
CoCTaBIATH CXEMBI 3¢ deKTUBHOTO
porecca 3IeKTPoIn3a HCIIOJIB30BaHMS
pacTBOpPOB M PACILIaBOB 71200paTOPHOTO
COJIEH, MIeTOUeH. 000pyOBaHUsL.
6/ IIpuMeneHune 3nexTponusa Ypoxk Jlexuns ¢ XapakTepu3oBarh ocHOBHble | KOMMYHHKATHBHbIE:
136 KOMIUTEKCHOTO | DJIEMEHTaMH | 00JIaCTH PUMEHEHHUS 1.0cBoeHue conmranbHbIX
IIPUMEHEHHUS Oecennl JJIEKTPOJINA3A. HOpM, IpaBUJI NOBECHNUS,
3HaHUH OOBACHATH HCTIONB30BaHMEe | PONIEH 1 popm
MPOLIECCOB JIIEKTPOIIN3A B COLMANTBHOM XKHU3HHU B
raJIbBaHUKE. rpymIax u coOOIIeCTRaX.
2. [InanupoBatk yueOHOE
7/ Koppo3ust MeTan10B u Ypok Jlekmus ¢ CpaBHUBATH MTOHATHE COTPYTHUYECTBO C
137 | cnocoObI 3aLIUTHI OT Hee 00OOLICHUSI U | JJIEMEHTAaMH | KOPPO3UH, €€ BUIAX U y4quTenIeM u
cucremaTusal | Gecensl MEXaHHU3MaxX MPOTEKAHUS B CBCPCTHUKAMU; BJIAJICTh
WU 3HAaHUN 3aBUCHUMOCTH OT CPELBI. MOHOJIOTUYECKOH 1
COCTaBIIATh CXEMbI AHAIIOTHYECKOi popmamu
KOPPO3UOHHBIX MpolieccoB ¢ | PEIH B COOTBETCTBUU C
BOAOPOJHOMN U KHCIOpOAHOH | HOPMaMH POJTHOTO A3BIKA.
JenosIpu3anuent. JIMYHOCTHBIE:
1. ITpuMeHSTH MOTy4YCHHBIC
3HAHUS B IOBCEIHEBHOU
JKU3HU.
2. Oco3HaBaTh MOTPEOHOCTH U
TOTOBHOCTB K
caMo00pa3oBaHuUIO, B TOM
YHCIIe U B paMKax
CaMOCTOSTEIbHON
JIeSITEIIFHOCTH BHE IIIKOJIBI.
8/ IIle104HBIC METALIBI M HX Ypoxk Jlexuus ¢ CpaBHMBATh CTpOEHHE PervasiTuBHBIE: IR
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138 | coenuHeHuUst KOMILJIEKCHOTO | 3JIEMEHTaMH | aTOMOB U CBOWCTBaA 1. Bri6upats Hanboee BzaumopeiictBue
MPUMEHEHUS 6ecensl LIEJIOYHBIX METAJLIOB. 3¢ PEeKTUBHBIE CIIOCOOBI HaTpus C BOJIOH,
3HAHUN XapakTepu3oBaTh COCTaB M | pelIeHus 3aad. aJIOMUHUEM,

CBOWCTBAa OCHOBHBIX Ilo3HaBaTeJbHBIE: cepoit
COEJIMHEHH LIEIOYHBIX 1. Ocy1iecTBasATH aHAIN3
METaJIJIOB 00BEKTOB C BBIICJICHUEM
XapakTepu3oBarb CYIIECTBEHHBIX U

IICIOYHBIC METAJLIBI TI0 HECYIIECTBECHHBIX TPU3HAKOB/
TIOJIOXKEHHUIO B AHAITM3UPOBATh, CPABHUBATH,
TIEPUOTMYECKON CUCTEME, KIIacCH(UIPOBATE U
CTPOCHHUIO aTOMa, 0000mmaTh (GaKTHI U SBICHUS.
CBOMCTBaM. KoMMmyHuKaTuBHbBIE:
XapakTepu3oBaTh 1.YuuTsIBaTh pa3Hble MHEHUS
COCIMHEHM [IETTOYHBIX U CTPEMATCS K KOOPAWHAINH
METaJIJIOB Pa3IMYIHBIX TTO3UINHA B

9/ lenouno-3eMenbHbIE Ypox Jlexuus ¢ CpaBHUBATH CTPOEHHUE COTPYJIHUYECTBE.

139 | MeTa/IBI M UX COETUHEHUS KOMIUIEKCHOTO | DJIEMEHTaMHU | aTOMOB M CBOWCTBA 2. AlekBaTHO, OCO3HAHHO U
MPUMCHEHHUS Oecenbl IeTOYHO-3eMEIIbHbIX MIPOU3BOJIBHO CTPOUTH
3HAHUI METaJIJIOB, COCTaB U pedeBbie BHICKA3bIBAHUS B

CBOMCTBA OCHOBHBIX YCTHOM U MHCBEMEHHOII peun.
COEIMHECHHI MIEIOYHO- JIMYHOCTHBIE:

3€MeJIbHBIX METAJLJIOB 1. YMeTh COOTHOCUTH CBOH
XapakTepu30Barh IIEI0OYHO- | ACHCTBHUSA C ITIAHUPYEMBIMH
3eMeJIbHbIE METaJUIbI 110 pe3yibTaramu, OCyIIECTBISATh
MOJIOXKEHHUIO B KOHTPOJIb CBOCH
TIEPUOTUYECKON CUCTEME, JIESITETFHOCTH B TIPOIIECCE
CTPOCHHUIO aTOMa, JOCTIDKEHUS Pe3yJIbTara.
CBOMCTBaM.

Xapakrepu3oBaTh

COCIIMHEHMS IIETIOYHO-

3€MEJIbHBIX METAJIOB.

10/ | AnromuHmii 1 ero Ypok Jlexuus ¢ [IpoBoauTh aHanoruI0 PeryisiTuBHbIe:

140 | coepunenus 0000IIeHNs ¥ | DJIIEMEHTAaMHU | CTPOEHHS aTOMOB M CBOMCTB | 1. HaxoauTe gocTaTodHBIC
cucreMaTusar | Gecensl ATFOMUHHSL. CPeICTBa [UIS BHIITOJTHEHUS
WU 3HAHUN OOBSCHATH COCTaB U y4eOHBIX JICUCTBUI B

CBOICTBa OCHOBHBIX
COCIMHEHU I aTFOMUHUS
XapakTepu3oBaTh
AJTIOMUHHI 110 CTPOCHHUIO

U3MEHSIOILEHCS CUTYaluu
W/WJIKM IPU OTCYTCTBUU
IUIAHUPYEMOT'O pe3yibTara.
2. HaGmonats u
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aToMa, CBOMCTBaM.
XapaxkTepu3oBaTh
COCAUHCHUA aJIOMUHUSA.

11/ | AM¢oTepHOCTb COCTHHCHHI Ypok Jlexuus ¢ Jloxa3pIBaTh C IOMOLIBIO
141 | amroMuHus 0000IIEHUSI U | DJIEMEHTAMHU | XUMHYCCKUX PEaKIUil
cucremarusan | Oecenpl amdoTepHOCTh OKCHIA U
UM 3HaHUI TUIPOKCUIA ATFOMUHUSL.
12/ | IlepexoaHble d1eMEHTBI H HX Ypox Jlexuus CpaBHHBATh CTPOCHHE
142 | coenuHeHUsI: MeIb, CEPEGPO. A3YYCHUS aTOMOB, OCHOBHEIC
KommniekcHble coeTUHEHN S HOBOTO XIMUYECKHE CBOUCTBA MEIIH
MepexoIHBIX YJ1eMEeHTOB MaTepuaa u cepedpa.
N3yuuts
KOMITIEKCOOOpa30BaHme
MEPEXOIHBIX METAJIJIOB
XapakTepu30BaTh METAILIbI
10 CTPOCHUIO aTOMOB,
XUMUYECKUX CBOUCTB.
13/ | IlepexomHbIe 3JIEMEHTHI U UX Ypok Jlexnus CpaBHHMBATh CTPOCHHE
143 | coenuHCHUS: MAHK, PTYTh W3y4YeHUs aTOMOB, OCHOBHBIE
HOBOTO XUMHUUYECKHUE CBOMCTBA
MaTepuana LMHKA U PTYTH.
XapakTepu30BaTh METAIIIbI
10 CTPOEHHUIO aTOMOB,
XMUMUYECKHM CBOMCTBAM.
14/ | IlepexomHbIe JIEMEHTBI U UX Ypox Jlexuus ConocTaBisTh CTpOEHHE
144 | coepuHeHUs: XpoM HU3y4EHUs aTOMa, OCHOBHbIE
HOBOT'O XHUMHYECKHE CBOWCTBA
MaTepurana XpoMma.
Xapakrepu3oBaTb XpoM 110
CTPOCHHUIO aTOMa,
XMMHUYECKHM CBOMCTBAM.
15/ | OkucnuTENbHBIE U Ypok Jlexust ¢ [IporHo3upoBaTh
145 | BoccTaHOBUTENBHBIE CBOMCTBA N3Yy4YECHHUS JJIEMEHTAMU | OKUCIIUTEIIbHbBIE U
COEIMHEHUH XpoMa HOBOT'O Gecenpl BOCCTaHOBUTEJIBHBIE

AQHAJTU3UPOBATH CBOIO
yueOHYIO M TI03HABATENIBHYIO

JACATCIBHOCTD U NCATCIIBHOCTD

Jpyrux oOy4aromuxcs B
Ipolecce B3aUMOIPOBEPKU.
Ilo3naBaTeabHBIE:

1. enaTh BBIBOJ HA OCHOBE
KPUTUYECKOTO aHAJIN3a
Pa3HBIX TOYEK 3PEHUH,
TIOJTBEPKAATh BBIBOJ
COOCTBEHHOM apryMeHTAIen
W CaMOCTOSITEIIBHO
TIOJTY4YEHHBIMHU JAHHBIMH.

2. CTpouTh CXeMy, aITOPHTM
JEWCTBHSA, UCTIPABIISITH MU
BOCCTaHaBINBATh

HEU3BECTHBIN PAaHEE AIITOPUTM

Ha OCHOBE MMEIOIIETOCS
3HaHUsA 00 00BEKTE, K
KOTOPOMY IIPUMECHSIETCS
AITOPUTM
KoMMyHUKATHBHBIE:
Oprasn3oBBIBaTh yucOHOE
B3aMMO/ICHCTBUE B TPYIINE
(ompenensaTh oOIIHe ey,
pactpenensTb poiy,
JIOTOBAPHUBATHCS IPYT C
JIPYyTOM U T. 11.).

Bribupats, CTpOUTE U
WCTIOJIb30BaTh aIeKBATHYIO
HH(POPMAIHOHHYIO MOJIEIIb
JUISl TIepeladyu CBOMX MbICIIeH
CPEICTBAMU CCTECTBCHHBIX H
(hopMasbHbBIX SI3BIKOB B
COOTBETCTBHUH C YCIOBUSIMHU
KOMMYHHKAIIHH.
JINYHOCTHBIE:

1. ®opmupoBaHHe UHTEpECA K

HOBOMY MpPEAMETY.

JL.O.9.
ITonyuenune
COEMHEHHH
AIIOMHUHUS 1
UCCIEeI0BaHUE HX
aM(OTEepHBIX
CBOMCTB

JI.O.10.
IMomyuenue
OKCH/Ia XpOMa M3
JXpoMara
aMMOHHUSL.
AwmbotepHbIe
CBOMCTBA
COEIMHEHU I
xpoma (111)

OKHCIUTENBHBIE
CBOMCTBA
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Marepuaia CBOICTBA COEAMHEHUI 2. ®opmupoBaHue yueOHO- COEIMHEHU I
Xpoma. MO03HABaTENBHOTO HHTEpEca K Xpoma
CocTaBnATh ypaBHEHUS HOBOMY Y4eOHOMY MaTepHary
OKHCIIHUTENBHO- U croco0aM peleHus: HoOBOit
BOCCTAHOBHTEJBHBIX YacTHOM 3ajjauul.
peakuuii ¢ yuactuem
COEJMHEHHUH XpoMa.

16/ | [lepexomHbIe JIEMEHTBI U UX Ypoxk Jlexuus CpaBHMBAaTh CTPOEHHE PeryasiTuBHBIC:

146 | coepuHeHMs: MapraHen M3yYCHUS aToMa, OCHOBHBIE 1. Haxomutpb gocraTodHble
HOBOT'O XHUMUYECKHE CBOWCTBA CpEZCTBa IS BBITTOTHEHHS
MaTepuaia Maprasua. y4eOHBIX JAeHCTBUil B

XapakTepu30BaTh MapraHel] | U3MEHSIOMIEHCS CUTyalnu
10 CTPOSHHMIO aTOMa, W/WIH IPH OTCYTCTBUA
XMMHYECKHM CBOWCTBAM IUTAHUPYEMOTO Pe3yIbTaTa.

17/ | OxucnuTenbHbIe CBOWCTBA Ypoxk Jlexmms ¢ [Iporro3mpoBatb Ilo3naBareabHbIE: .

147 | mepmaHranaTa Kanus KOMIUIEKCHOTO | 3JIEMEHTaMH | OKHCIHTENIbHbIE CBOHCTBA 1. JlenaTs BBIBOJ HA OCHOBE OKuCIUTENBHBIE
MPUMEHEHNUS Gecenbl TIepMaHTaHaTa KaJusl. KPUTHYECKOTO aHAIN3a CBOHCTBa
3HaHUN CocraBisTh ypaBHEHUS Pa3HBIX TOYEK 3PECHUS, COCIMHEHUH

OKHCIUTEIBHO- MOATBEPkKAATh BBIBOJ Maprasua
BOCCTAHOBHUTEJIBHBIX COOCTBEHHOM apryMeHTaluei

peaxIuii ¢ ydacTHeM WA CAMOCTOSITENIEHO

NepMaHraHara. MOJTyYSHHBIMH JaHHBIMA

18/ | IepexomHbIe TEMEHTHI U UX Ypok Jlexuus ¢ ConocTaBiATh CTpOCHHE JINYHOCTHBIE: .

148 | coenuHEHUs: Ke1e30 00O0OILEHUS U | DIIEMEHTAMU | aTOMa, OCHOBHBIE 1. ®opmupoBaTh HHTEpECA K OTHOIIEHUE
cucremarusan | Oecenpl XHUMUYeCKHe CBOUCTBA HOBOMY IIPEAMETY. JKelesa K
WY 3HAHWH xKeresa. 2. ®opMHUpOBaTh yueOHO- KOHIICHTPUPOBaH

XapakTepu3oBaTh COCTaB M | MO3HABATEIbHOTO HHTEpECa K HBIM CEpHOH 1
CBOMCTBA OCHOBHBIX HOBOMY y4eOHOMY MaTepHary a30THOMH
COEIMHEHUI Kee3a. U criocobam pemeHusn HOBOM KUCJIOTaM
XapaKkTepu30BaTh KENE30 YACTHOM 3a/1a4H. JI.O.11.
10 CTPOSHHMIO aTOMa, Oxucnenue
CBOWCTBaM. COEIMHEHHH
XapaKkTepu30BaTh xene3a(ll) B
COEIMHEHMSI XKeTe3a. COCIIMHEHUS
xenesa (111)

19/ | KauecTBeHHbIE PEAKIIMH HA Ypox Jlexuus ¢ HaGmronath 1 onmMchIBaTh

149 HMOHBI XKCJIC3a KOMIIZICKCHOTO DJICMCHTaAMH Ka4C€CTBCHHBIC pCaKIMU HA
IIPUMEHEHUS 6ecenpl HOHBI JKeJle3a.
3HAHUH CocTaBisATh ypaBHEHHUS

57



KaueCTBEHHBIX PEaKIM.

20/ | OGmMe MPUHIMIBI Ypok Jlexnus XapakTepHu3oBaTh 0011He PeryjsiTuBHbIC:

150 | xuMHMYecKOii TeXHOJIOTHH. U3y4EeHUS NIPUHLIAIIBI XUMUYECKON 1. BeibaTs Haubonee
IIpupoaHbIe HCTOYHUKH HOBOTO TEXHOJIOTHH. a¢dekTuBHBIE CIOCOOBI
XHMHMYeCKHUX BelleCTB MaTepuana W3y4uTs npupoiHbIe peleHus 3aaay.

HUCTOYHUKU XUMHUUECKUX IlozHaBaTeabHbIE:
BEILECTB 1. OcymecTBIATh aHAIN3
OOBSICHATH OCHOBHBIE 00BEKTOB C BBIJIEJICHUEM
TEXHOJIOTUYECKUE CYILECTBEHHBIX U
MIPUHIUIEI TOJTyYEHUs HECYIIECTBCHHBIX IPU3HAKOB/
XMMHYECKHX BELIECTB U3 aHAIIM3UPOBATh, CPABHUBATS,
MIPUPOAHBIX UCTOYHUKOB. KIIacCH(UIMPOBATh U
21/ | IousTHE O METAJLITYPTHU Ypok Jlexuus CpaBHUBATH 000011aTh (haKTHI U SIBICHHS.
151 H3yYCHUS TexHoJjoruueckue mnporeccsl | KOMMyHHKAaTHBHEBIE:
HOBOT'O 0 YEpPHOH W I[BETHOH 1.VuuTteIBaTh pa3Hble MHCHHS
MaTepuana METaJUTyprHH. U CTPEMATCS K KOOPAWHALMH
PasznmuuaTh uepHbIe U Pa3IMIHBIX TTO3UITNHA B
LBETHBIE METAJLIBI. COTPYIHHUYECTBE.
22/ | CnaaBel (4epHbIe U Ypoxk Jleknust Ha3biBaTh OCHOBHBIC 2. ANleKBaTHO, OCO3HAHHO U
152 | uBeTHbIE) U3yYEHHS CIUIAaBBI U XapaKTEPH30BaTh | MPOU3BOJIGHO CTPOUTH
HOBOTO UX COCTaB. peueBble BEICKa3bIBAaHUS B
MaTepuaia YCTHOI U MUCBMEHHOII peun.
23/ | TloBTopenue u 06006IICHHE TIO Ypok Tpamuuuonn | XapakTepu3oBaTh cTpoeHue | JIMYHOCTHBIE:
153 | Teme 0000UIeHust 1 | ast aTOMOB H CBOICTBa 1. VmeTh COOTHOCHTH CBOM
cucTeMaTu3al METAJlJIOB. NEUCTBUSA C TIAHUPYEMBIMU
WY 3HaHUI CpaBHHMBATh OCHOBHBIE pe3ynabTaraMu, OCyIICCTBIISAT
COEIMHEHUS METAIUIOB ¥ UX | KOHTPOIIb CBOCH
CBOMCTBA. ACATCIBHOCTH B IIPOLIECCE
Xapakrepu3oBarb MeTaulbl | AOCTHXKCHHS PC3yJIbTATA.
10 CTPOEHHIO aTOMOB U
XMMUYECKHM CBOMCTBAM.
Xapakrepu3oBaTb OCHOBHbIE
COEJMHEHHS METAJIJIOB

24/ | TIpaktrueckas pabota Ne 4. Ypoxk [pakTukym Co6mroaTh NpaBuIa PeryasTuBHbIE: Mp. p Ned4

154 | «Pemrenne KOMIUIEKCHOTO TEXHUKU 0€30IIaCHOCTH npu 1. OCYH.IGCTBJIHTL
SKCIEPUMEHTAIBHBIX 3a/1a9 IO PUMEHEHUS paborte ¢ 1abopaTOpHBIM MIO3HABATENBHYIO PEICKCHIO
TeMe «MeTrauib»» 3HAHUH 00OpyIOBaHHEM U B OTHOLIEHHU JIEHCTBHIA 110

HarpeBaTeIbHBIMU
pudOpaMu, a TaKKe

PEIICHHIO YUEOHBIX U
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XUMUYECKHMHU PEaKTHBAMHU,
9KOHOMHO U KOJIOTHYECKU
IPaMOTHO 00paIIaThCs ¢
HUMH.

HccaenoBaTs cBOMCTBa
M3y9aeMBbIX BEIICCTB.
WnentndpunmposaTtsh
HEOpPTaHMYECKHUE BEIIECTBA C
MIOMOIIBIO KAYECTBEHHBIX
peaKIuii.

Hab6mronars
CaMOCTOSITEJIEHO
[IPOBOIUMBIC OTIBITHI U
OTpaxkaTh UX Ha MUCHME C
IIOMOILBIO
COOTBETCTBYIOIINX
YpaBHEHHI.

OUKCHPOBATH PE3YIIETATHI
HaOJIIOeHUN U
(hopMyIHPOBATH BBIBOJEL.

25/ | KonrposbHas pabora Ne 5 Ypoxk Konrpossna | O600mars u
155 KOHTPOJIA, s pabora CUCTEMaTH3UPOBATH COCTAB,
OLIEHKHU U CTPOEHHUE U CBOMCTBA
y4eTa 3HaHu| METaJUIOB U UX COEIUHEHUH.
1 YMEHUHI [IpumensTH anropurm
peLIeHHs pacueTHBIX 3aa4
IIpumensTh 3HaHUs,
MIOJTyYeHHBIE TIPU U3YUCHUU
TEMBI.
26/ | AHanauM3 KOHTPOJBHOM PaboOTHI Ypox Tpaguuons | Mcnonb3oBaTh 3HaHUS O
156 KOPpEKLIUHU ast COCTaBe, CTPOSHUH U
3HAHUH, CBOMCTBAX METAJIJIOB U HUX
HaBBIKOB U COEJIMHEHHI.
yMeHuit Vcnonp30BaTh alroputM

peLIeHNs pacUeTHBIX 3a4a4.
AHanu3upoBaTthb OMINOKH,
JIeTIaTh BBIBOJIBI, UCIIPABIIATH
OILIMOKH, UCIIOJIB3YS
pa3InuHble HCTOUYHUKU

MO3HABATENbHbBIX 33/1a4.
Ilo3HaBarte/abHbIE:

1. OOBSICHATD SBJICHHUS,
MPOLECCHI, CBSI3H U
OTHOIILICHHS, BBISBIISICMBIC B
XOJI€ MCCIICIOBaHNSL.

2. ®opMupoOBaTH YMECHUS
6e30macHoro ¥ 3PPEKTUBHOTO
UCTIOJTE30BaHUS
712a00paTOPHOTO
00opyIoBaHUsI.
KoMMmyHuKaTuBHbBIE:

1. YcranaBnuBaTh 1
CpaBHHBATH pa3HbIE TOUKH
3pEeHMs, IPEXKIE YeM
NPUHUMATD PEIICHUS U JeaTh
BBIOOD.

JINYHOCTHBIE:

1. TIpuMEHSATH MOJYYCHHBIC
3HAHMS B [TOBCETHEBHOM
JKU3HHU.

2. ®opMHpOBaTh UHTEPEC K
U3yJacMBIM 00JacTIM 3HAHUS
W BUJIAM JICATCIEHOCTH.

59



| nHpopmanum.

Tema Ne 9. Cocras, cTpoeHue

CBOMiCTBA HCOPraHUuvYeCKMUX BEIIECCTB. B3auMocBs3b BelIECTB PA3JIHYIHBIX KJACCOB HCOPIraHUY€CKUX coeTuHEeHNI (10 qacon)

1/ O0001eHne cBeieHuH 0 1 | Ypok Cemunap Hcnonp3oBath
157 | XUMHUYECKHX dJIEMEHTaX, 000011IeHUS U1 XapaKTEPUCTUKY dIIEMEHTA
BBIpQ)KEHHOE B cUCTeMaTHu3a1] IO MOJIOKEHHUIO B
nepuoauueckoM 3axkone JI.1. WY 3HaHUI MIEPUOIUUECKON cUcTEME
MenneneeBa XMUMUYECKHX 3JIEMEHTOB.
XapaKkTepu30BaTh 3JIE€MEHTHI
IO MOJIOXKEHUIO B
MEPUOTUUECKON CHCTEME
XMMHYECKHX JJICMEHTOB.
2/ Knaccuduxars 1 | Ypox Jlexuus ¢ Hcnons3oBate
158 | HeopraHW4eckux BEIIECTB Ha KOMIUIEKCHOTO | 3JIEMEHTaMH | KJIACCH(HUKALHIIO
OCHOBE 0COOEHHOCTEH X NPUMEHEHUS Gecenbl HEOPraHNYECKHX BEIIECTB
cocTaBa U CTPOEHUS 3HAHUH Ha OCHOBE 0COOEHHOCTEH MX
COCTaBa M CTPOCHHS.
Omnpenenstp
MIPUHAJIEKHOCTD BEIIECTB K
OTIpeIeIEHHOMY KJIaccy
HEOPTaHMYECKUX
COCJIMHEHUM.
3/ 3aBHCUMOCTB CBOWCTB 1 | Ypok Jlexuus ¢ VYcraHaBiauBaTh
159 | BemiecTB OT cocTaBa U KOMIIJIEKCHOTO | 3JIEMEHTaMU | T€HETHYECKYIO B3aUMOCBS3b
CTPOEHUS MPUMEHEHUS Oecenpl COCTaBa, CTPOCHUS U
3HaHUI CBOMCTB.
XapakTepH3oBaTh
KOHKPETHBIE BEILECTBA BO
B3alMOCBSI3H COCTaBa,
CTPOEHUS U CBOWCTB.
4/ [TonsaTue o xumMuyeCcKon 1 | Ypox Jlexuus ¢ XapakTepHus3oBaTh
160 | peakmmu Kak o mpouecce KOMIUIEKCHOTO | 3JIEMEHTaMH | XUMHYECKYIO PEaKIHIO KaK O
pa3pyLmeHNs] XUMHUECKUX NPUMEHEHUS Gecenpl Iporecce pa3pyIeHus
CBsI3ei 1 00pa30BaHMUST HOBBIX 3HAHUH XMMHYECKHX CBS3€H U

00pa30BaHMs HOBHIX.
XapakTepu3oBaTh
XMMHYECKHE PEaKIUH Ha
MHUKPOCKOIINYECKOM YPOBHE.

PeryasiTuBHblE:
1.IIporao3npoBats pe3ynbTaT

B OCHOBHOM y4eOHBIX (110
obpasity) 3axanui,
TUTAHUPOBATH AJITOPUTM €TO
BBITTOJIHEHHMSL.

2. CoOTHOCUTH
MPOMEKYTOYHBIC 1 KOHCUHBIC
pe3yIbTaTH cBOCH
JIESITEIBHOCTH C LEIBIO HIIH C
00pa3moMm, IpeaIOKECHHBIM
YUUTEIIEM.
ITo3naBaTebHBIE:
1.IIpumeHsITh METOBI
MHGOPMAITMOHHOTO TIOHUCKA,
JI0OBIBAET HOBBIE 3HAHMS, B
TOM YHCJIE C IIOMOIIIBIO
KOMITBIOTEPHBIX CPE/ICTB.

2. Bribupaet Haunboee

3¢ eKTUBHBIE CITIOCOOBI
pelieHus 3a/1a4 B
3aBHCHUMOCTH OT KOHKPETHBIX
YCIIOBHH.
KoMMYHHKATHBHBIE:
1.Mcnonb30Bath peusb 1is
PETYIISAIIH CBOETO ACHCTBHSL.
2. Y4yuTsIBaTh pa3Hble MHEHUS
W CTPEMHUTCS K KOOPAWHAIHH
Pa3IuYHBIX NO3ULIMI B
COTpPYHUYECTBE.
JIMYHOCTHBIE:
1.®opmupoBatTh
CaMOYBa)XEHHUE U
SMOIMOHAILHO-
MTOJIOXKUTEILHOE OTHOIIECHUE K
ce0e, TOTOBHOCTH OTKPBITO
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BbIpAXXaThb U OTCTaBaTh CBOIO
MO3UINI0, KPUTUYHOCTDb K
CBOUM IIOCTYIIKaM U YMCHHUE
aJICKBATHO UX OLICHUBATH.

5/ Pewenue pacuerHsIx 3a1a4 110 Ypok IIpaktukym | IIpumeHATH OCHOBHBIE
161 | dopmynam KOMILJIEKCHOTO (opMyJIBI JUIS peIICHUS
NPUMEHEHUS 3ajad.
3HaHUH Pemiath pacueTHsle 3a1a4n
110 popMyJIaM.
6/ Pemrenne pacueTHbIX 33124 MO Ypok [Ipaktukym | Mcmonb30BaTh anropuTMBI
162 | ypaBHEeHHSIM KOMIUIEKCHOTO pelIeHus pacyeTHBIX 3a/1ad.
MIPUMEHEHHS PemaTs pacuerHsle 3a1aun
3HaHMH 10 YPaBHEHUSIM.
7/ Pemenne kauecTBEHHBIX Ypok [Ipaktukym | CpaBHHBAaTh KaueCTBCHHBIC
163 | 3amau KOMIUIEKCHOTO XapaKTEPHUCTHKH BEIIECTB U
MIPUMEHEHHS MIPOIIECCOB .
3HAaHUI Pemate xauecTBEHHBIE
3aJa4n
8,9/ | Konrpomnbuas paGota Ne 6 1o Ypok KonrposibHa | O000maTh u
164, | xypcy HeopraHuuecKoi KOHTPOJIS, s paboTa CHUCTEMAaTU3UPOBATh COCTAB,
165 | xumun OLICHKU U CTPOEHUE, CBOMCTBA
yueTa 3HaHUH HEOPraHUYEeCKHX BEUIECTB.
1 YMEHUHI VYcraHaBiauBaTh
TEHETHYECKYI0 B3aUMOCBSI3b
BEIIECTB Pa3IMYHBIX
KJIaCCOB HEOPraHMYECKUX
COEJMHEHUIA.
[IpumeHsTH 3HaHMS,
MIOJTy4EHHBIE B Kypce
N3y4YEeHUs] HEOPTaHUIECKON
XUMHH.
10/ | AHanu3 KOHTPOJIBHOW PabOTHI Ypoxk Tpamgunmonn | O6o0maTe u
166 KOPPEKIHU ast CUCTEMaTH3UPOBATH COCTAB,
3HAHUH, CTpPOEHHUE, CBOMCTBA
HaBBIKOB U HEOPTaHNYECKHX BEIIECTB.
YMEHUH VYcraHnaBiauBaTh

B3aMMOCBA3b BCIICCTB
Pa3INIHBIX KJIAaCCOB
HEOPraHNM4ICCKuX

PeryasiTuBHbIE:
1. Ocy1iecTBasATh

MO3HABATEIBHYIO PEIICKCHIO
B OTHOIIIEHUU ACHUCTBUH I10
pELICHUIO YYeOHBIX U
MO3HABaTEIbHBIX 3a/1a4.
Ilo3HaBaTebHbIE:

1. OOBSACHATE ABJIEHUS,
TIPOIIECCHI, CBSI3U U
OTHOIIICHHS], BBISBIISICMBIC B
XO0JI€ MCCIICIOBAHMS.

2. ®opMHpOBATh YMEHHUSI
6e3omacHoro 1 3(pPEeKTUBHOTO
HCTIOJIB30BaHMUS
1abopaTopHOro
000pyI0BaHUsI.
KoMMyHUKATHBHBIE:

1. YcranaBnuBath u
CPaBHUBATH Pa3HbIC TOUKH
3pEHUS, TIPEKIC YeM
MPUHUMATH PEIICHUS U JIEJIaTh
BEIOOD.

JIMYHOCTHBIE:

1. TIpuMeHSTH MOTyYCHHBIC
3HAHUS B IOBCEIHEBHOU
JKH3HU.

2. ®opMHpoOBaTH HHTEPEC K
M3y4aeMbIM 00JIaCcTsSIM 3HAHHS
U BUOaM OCATCIIbHOCTHU.
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COEIMHEHU.
AHaJIN3UPOBATH OIIUOKH,
JieTIaTh BBIBOIBI, UCIIPABIIATH
OLIMOKH, UCIIOJIB3YS
Ppa3iInYHbIE HCTOYHHKU
nH}opManumy.

Pazgen |V «Xumust 1 001ecTBo»

Tema 10. Xumusi, 4eJI0BEeK M cOBpeMeHHOe 0011ecTBO (4 yac)

1/ XuMmus B pelieHuH Ypox Cemunap XapakTepHu30BaTh IpaBUIa
167 | rmoGanbHEIX TPOOIEM KOMILIEKCHOTO U YCIIOBHUS UCTIONBb30BaHUS
COBPEMEHHOCTH: NPUMEHEHNUS IIpenaparoB, NpaBuia u
SKOHOMHYECKOH, 3HaHUH YCIIOBHUS MCIIOTIb30BAHUS
TIPOJIOBOJILCTBEHHOH, IIpenapaTroB OBITOBOH
SHEPreTUIECKOU, CHIPEBO. XUMUH (KpacHuTene,
XUMHYECKHE COCTMHEHUS B MOIOIUX CPEJICTB,
ObITy CTPOUTEIBHBIX MAaTEPHAIIOB
U T. 11.), 3aIIUTE JOMaITHeH
Cpenbl OT MPOHUKHOBEHUS
BPEJHBIX U
HEXeJIaTeIbHBIX BEIECTB,
MpaBuja NPUMEHEHHUS
KOCMETHYECKHUX CPENICTB.
[TpumensTh 3HaHUSA
TEOPETHUECKUX BOIIPOCOB
JUTsL OOBSCHEHHS MPOOIEM
COBPEMEHHOCTH:
9KOJIOTHICSCKOMH,
TIPOJIOBOJILCTBEHHOM,
SHEPreTUUECKOM, ChIPbEBOM
2/ [Ipobnema cuHTETHYECKOI Ypoxk CemuHap M3yuuts mpobiaeMsr
168 | mumwm. HckyccTBeHHBIE KOMIUIEKCHOTO CHHTETHUYECKON MHUIIN;
KOMIIOHEHTHI TPaJUIIMOHHON MIPUMEHEHHS [IpumeHATH JOMAIIHNE
TIUIIH. 3HaHUH pacTeHHus C TOYKH 3PEHHS

UX POJM B TOAJIEPKAHUU
OJIarONPUSTHOTO
MHUKPOKJIHNMATA.

PeryasiTuBHBIC:
1. Yuutbcs maHUpoOBaTh

MyTH JOCTHXEHUS LIeJeH,
YCTaHABJIHMBATH IICTICBBIC
TIPUOPHUTETHI.

2. AexkBaTHO
CaMOCTOSATENBEHO OIIEHUBATH
MPaBUIBHOCTD BBITOJTHEHUS
JIEUCTBUSI U BHOCUTH
HEOOXOTUMBIC KOPPEKTHUBHI B
WCTIOJTHEHUE, KaK B KOHIIE
JIECTBUS, TaK U 110 X0y €ro
peanu3aIum.
Ilo3HaBaTeJbHBIE:

1. Beibupats Hanbosee

3¢ (eKTUBHBIE CIIOCOOBI
peuieHus 3a1a4 B
3aBHCUMOCTH OT
KOHKPETHBIX YCIOBHUI.

2. OcyuiecTBiIATh
pedirekcuto crmoco0oB 1
YCIIOBUM IEUCTBUA,
KOHTPOJb U OL[CHKY
mpoIecca 1 Pe3yinbTaToB
JIeSITETTFHOCTH.
KoMMYHUKATHBHBIE:

1. YMeTs 1oroBapuBaThCA U
HPUXOJNUTH K 00IIeMy
PELIEHUI0 B COBMECTHOM

.

Oo6pa3usr
COBpPEMEHHO
MPOAYKIIHH
XUMHUYECKOMN
TIPOMBIIIJICHHOCTH.
A
JemoHcTpanus
aJre3MOHHBIX
CBOICTB pa3iuy-
HBIX KJIICAII X
BENIECTB.
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3/ XuMus ¥ MeMIIMHA. Ypok Cemunap CpaBHHMBATH U IIPOBOIUTH JIeITEIbHOCTH, B TOM YHUCJIE B
169 | HarypanbHble u KOMIUIEKCHOTO aHaJIOTUH HATYPAJIbHBIX U CHUTYyalliu CTOJKHOBEHHUS
CHHTCTUYCCKHEC MPUMCHCHU CHHTCTHYCCKUX HUHTEPECOB.
JIEKaPCTBEHHBIE MTPEnaparhl. 3HaHHUH MEJIMIMHCKHX [IPenapaToB JIM4HOCTHBIE:
4/ DKoyoru4ecKue NpodIeMbl U Ypoxk Cemunap ApryMeHTHpOBaTh 1. Bnaners OCHOBaMU
170 | 3mopoBbe YeJioBeKa KOMILIEKCHOTO HarpaBJICHUs pa3BUTHA | COLHAIBHO-KPUTHUECKOTO
[TepcniekTHBEI pa3BHUTHUS NPUMEHEHUS COBPEMEHHOH MBIIIJICHUS], OPUEHTHPOBATHCS
XUMHH KaK OCHOBHI Ojaro- 3HaHUH MPOMBINUIEHHOCTH U c(ephl | B OCOOCHHOCTSX COLUAIBbHBIX

COCTOSIHUSA 00ILIecTBa.

yCiayr, HalpaBJICHHbBIX Ha

YIAy4llIeHue JKU3HU
YeIloBeKa W COXPAaHEHUs €ro
3JI0POBBSL.

Nmets coOCTBEeHHOE
apTYMEHTHPOBAHHOE
MHEHHE 0 BPEAHOM
BO3JICUCTBUM  arpeCCUBHOMN

OKpy’Karoliei  cpeipl  Ha
MAMSTHHAKH apXUTEKTYPBI;
MEePCTIEKTUBBI pa3BUTHS
XHMHHU KaK OCHOBBI OJaro-
COCTOSIHUS 00IIECTBA.
Hcnons3oBaTh
nmpuoOpeTeHHBIE B Kypce
W3YYCHUS] XUMUM 3HAHUS Ha
MIPaKTHKE.

OTHOIIICHUI H
B3aUMOJIEMCTBUM.

J.0.12.
Hanecenue
3alIUTHBIX  IIJIE-
HOK Ha
METAIINYECKHE
MOBEPXHOCTH.
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4. PecypcHoe odecrieueHne padoueii mporpaMMbl

o w

OcHoBHas nuTeparypa

H.E.Ky3nenoBa, T.H. JlurBunoBa, A.H. JleBkmn Xwummsa VYueOnuk mis 11 xkmacca
o01meo0pa3oBaTeNbHBIX yupekaeHuid (npodunbHbiil ypoBens) Ilox pemakuwmeit nmpod. H.E.
Ky3nenoBoii (B 1Byx 4actsax) - M.: Benrana-I'pad

I'.I1. Xomuenko, N.I'.Xom4yeHko 3amauu 1Mo XUMHUU JJIs1 TOCTyHalomuX B By3bl. M.: «Bricmias
IIIKOJIaY

JlononHuTenbHAS IUTEpATypa

Xumus. Ilocobue-penerurop g nocrynaroumx B By3sl. [lon penakuumeit gou. A.C.Eroposa.
PocroB-na-Jlony: « DeHUKC)»

H.E.Ky3smenko, B.B.Epemun, B.A.IlonkoB  Xumus. {1 MIKOIBHUKOB CTapUIMX KJIACCOB U
MOCTYTAOUIMX B BY3bl. M.: «Jlpoda»

O.T.Oranecsn PyKOBOACTBO IO XMMHUHU MOCTYIAOIIUM B By3bl. M.: «Bpicmias mkoisa», 1992
I''I.XoMuenko Xwumus I NOCTyNAOMUX B By3bl. M.: «BbIcmas mkoia»

H.E.Ky3pmenko, B.B.Epemun COopHUK 33724 U yIIpakKHEHHUH 110 XUMUH. [1JI IIKOJBHUKOB U
abutypueHtoB. M.: «OHUKC»

*Bce mepeunciieHHble MOCOOMS HCHOJB3YIOTCA YUYUTENeM M YyYalluMcs B KadecTBe

JOMOJHUTCIIbHOTO MaTepuajia Jjid MMOArOTOBKH K IMMPAKTHYCCKUM U JICKITUOHHBIM 3aHATUAM.

N

oA~

Menuapecypcsl

Heopraunueckast xumusi. (KomIakT-auck) — M31aTenbCTBO «Y YUTEIb)

Xumus. [lonHbli WuTIOCTpHpOBaHHbINA Kype — «Pyccobut ITaGmummary

Xumust O6mast u Heopranuveckass 10 — 11 kmacc — Jlabopatopusi cucreM MyJIbTUMEIua,
Mapl' TV

Xumus 8 — 11 kinacc 6ubaMoTeKa 3IEKTPOHHBIX HAMIAAHBIX Tocoouit — «Kupumn u Medoauin»

Xumus s Becex — XXI O6pa3zoBarenbhast koyeknus Pemenue 3anayq, Kamyra

Xumust (8 — 11 xmacc) BuprtyanpHas maGopaTopusi ydeOHOE SJIEKTPOHHOE W3JaHUE —
JlaGoparopus cucteM mMynbTuMeana, Mapl' TY

[oaroroska k EI'D o xumuu - «/Ipoda»
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