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IHosicHuTeALHAA 3aNIUCKA

PaGouast o6pazoBaTenpHas mporpamma o xuMu# Jij1s 11 kiacca coctaBieHa B COOTBETCTBHH C:
I. HopmaTuBHBIMH TPaBOBBIMHU JIOKyMEHTaMHU (heepaibHOTO YPOBHS:
1.®enepanpabiM 3akoHOM "O06 06pazoBanuu B Poccuiickoit Deaepanuu” (1. 22 cr. 2; 4. 1, S cr. 12; 9. 7 cT.
28;c1.30;m. 59. 3 cr. 47; 1. 1 4. 1 cT. 48);
2.®DenepaibHBIM TOCYIapCTBEHHBIM 00pa30BaTebHBIM CTaHIAPTOM OCHOBHOIO OOIIEro oOpa3oBaHMsl, YTB.
npukazoM Munobpuayku Poccun ot 17.12.2010 Ne 1897 (1. 18.2.2);
3.IIpukazom MunucrepcTBa oopazoanust u Hayku PD Ne 1577 ot 31.12.2016 1. «O BHeceHUHn U3MEHEHUH B
@I'OC OOO, yrBepKACHHBIH NMpukazoM MuHucTepcTBa obpazoBanus U Hayku PD ot 17.12.2010 r. Ne
1897».
II. HopmaTuBHBIMHU [IPAaBOBBIMU JOKYMEHTAMH JIOKAJIBHOTO YPOBHS:
4.Ycrasom MOY COLI . ITamkoBo;
5.0cHOBHOIT 00pa3zoBaTenbHOMN porpammoit, peanusytorieit ®I'OC ocHoBHOTO 001IeT0 00pa3zoBanuss MOY
COIII n. ITamkoBo;
6. I[IpumepHOIl mporpamMmsl 110 XMUMHUHU ISl OCHOBHOM IIKOJIBI U Ha OCHOBE IPOTPaMMBbI aBTOPCKOTO Kypca
xumun 1uist 8-11 kmaccoB O.C. Nabpuensina
Pabouas mporpamma opueHTHpoBaHa Ha ydyeOHuk: Xumus. 11 kmace: yuebnuk / O.C. TI'aGpuenss,
N.I".Octpoymos, C.A. Cnankos; M.: [Ipocsenienue, 2020.
Jlanuelii yueOHuK BXxoauT B denepanbHblii epedeHb yueOHUKOB (Mpuka3 MuHHcTepcTBa npocsenieHus PO
or 20 mas 2020 Neo 254 m wm3meHeHus Kk mpukazy Ne 62645 ot 02.03.2021 r.), AOMyIMIEHHBIX K
UCTOJB30BAHUIO TIPU peau3aliil HMMEIOIMX TOCYJapCTBEHHYIO aKKpeAUTalul 00pa30BaTelbHBIX
MPOrpaMM, OCYIIECTBISIOIUMHU 00Pa30BaTEIbHYIO 1EATEIbHOCTD.

Mecto yuyeOoHoro npeamera «buosorus» B yueonom miane MOY COLI n. ITamkoBo

B coorBercTBUH ¢ DenepanbHbIM TOCYAapCTBEHHBIM 00pa3zoBaTelbHBIM CTAaHAAPTOM
OCHOBHOTr0o o0mero oo60pa3oBaHus Y4eOHBIH mpeaMeT «XHUMHA» BXOAUT B MPEIMETHYIO
o6nacth «EcTecTBEHHO-HayuyHbIE€ IPEIMETHI» U ABISIETCS 00sA3aTENbHBIM IJS U3YUYEHHUS.

B yuebnom mmane MOY COLL m. [TamkoBo Ha m3yueHue mnpeamera «Xumus» B 11 kiacce oTBesieHO
2 4aca B Hememo: 1 vac m3 oOs3aTenbHOM yacth W | yac w3 4actd, (GOpPMHPYEMOH ydaCTHUKaMU
oOpa3zoBarensHOTro mporecca. Mtoro: 68 4acos B ro/.

1. Ilnanupyembie pe3yJIbTaThl H3yUeHHUsI y4eOHOT0 MpeaMeTa, Kypca

OOydenre XUMHH B CpeIHEH IIKojJe Ha 0a30BOM YpOBHE IO JaHHOMY KYpCy CIIOCOOCTBYET
JOCTUKEHHUIO O0yUYaIOIIUMHUCS CIEAYIOUUX JIUYHOCHHBIX PE3YIbN AN 06:

1) YyBCTBA TOPAOCTH 32 POCCHUMCKYID XUMHUYECKYI0 HAyKy U OCO3HAaHHE POCCUICKON
IpakJaHCKON UIEHTUYHOCTH — 6 YEeHHOCMHO-OPUEHMAYUOHHOU cepe;
2) 0CO3HaBaTh HEOOXOJUMOCTh CBOEH MO3HABATEIBHOM JAEATEIBHOCTH U YMEHHE YIPABIATH €10,

TOTOBHOCTh M CHOCOOHOCTH K CaMOOOpPA30BaHMIO HA NPOTSDKEHUM BCEH JKM3HHM, NMOHHMMAaHHE Ba)KHOCTH
HETPEPbIBHOTO 00pa30BaHus Kak (hakTopy YCHemHO! Npo(ecCHOHAIbHONW U OOIIECTBEHHOM 1eATEbHOCTH;
— 6 nosHasamenbHol (KOTHUTUBHOM, MHTEIJICKTYJIBHOW) cghepe

3) TOTOBHOCTb K OCO3HAaHHOMY BBIOODPY JasibHEi el 00pa30BaTeIbHOM TPACKTOPHH WU CheEpBI
po¢eCCHOHATBHON NEATETHLHOCTH — 8 mpy00e6oll cepe;
4) HEMPUATHE BPEIHBIX TNPUBBIYEK (KYpEeHHUs, YHNOTpPeOJCHHs aNKOTOlsl W HApKOTHKOB) Ha

OCHOBE 3HAaHUI 0 TOKCUYECKOM U HApKOTHUYECKOM JAEHUCTBUM BEUIECTB — & chepe 300posbechepedicenus u
bezonacnozo 0bpasa HCusHu;

Memanpeomemnvimu pesynbmamamu OCBOCHMs BBIITYCKHHKAaMHU CPEIHEH ILIKOJBI Kypca XUMHUU
SBJISIFOTCS:

1) UCNONb306aHUe OCHOBHBIX METOJOB TIIO3HaHUS (OHpeJeNeHre HMCTOYHUKOB Y4eOHOW H
Hay4YHOH MH(OpMaIMH, MOoJTydeHue 3ToW MHQOpMaIuM, e€ aHaliu3, ¥ YMO3aKIIOYEHUS Ha €ro OCHOBE,
M3TOTOBJIEHHE U MPE3eHTalUs NH(OPMALIMOHHOTO MIPOAYKTA; POBEJEHNUE SKCIIEPUMEHTA, B TOM YHCIIE U B
mporecce HMCCIeN0BaTeIbCKONW AEATENbHOCTH, MOIETUPOBAHME H3Yy4aeMbIX OOBEKTOB, HAOIIOAEHHE 3a



HUMHU, UX HU3MCPCHUC, (bI/IKcaI_[I/IH pGSyHBTaTOB) U UX npumerHerHue IJisI NMMOHUMaHHA PA3JIMYHbIX CTOPOH
OKpY>Kalolle NeCTBUTEIbHOCTH;

2) gl1a0enue OCHOBHBIMH HWHTCIUICKTYAJIbHBIMU OIICpAllUAMU (aHa.HI/I3 U CHUHTC3, CPABHCHUC U
cucteMaru3anus, oOoOIIeHHe M KOHKpeTH3alus, KilacCUpUKalusg M TIOUCK aHAJIOTrOB, BBISBICHHE
PUYMHHO-CJIEICTBEHHBIX CBsI3eH, ((OpMyTUpOBKa TUIIOTE3, X MPOBEPKA U (POPMYJIMPOBKA BHIBOJIOB);

3) no3Hanue OOBEKTOB OKPYKAIOIIETO MHUPa B IUIAHE BOCXOXKACHHUS OT aOCTPaKTHOTO K
KOHKpETHOMY (OT 00IIIero 4epe3 4acTHOE K €AMHUYHOMY);

4) CnOCcOOHOCMb BBIIBUTaTh UIEU U HAXOAUTH CPENICTBA, HEOOXOAMMBIE ISl UX JOCTUKECHHUS;

5) ymeHue HOPMYITHPOBATH IIENI U OMPEICIIATh 3314 B CBOCH IMO3HABATEIHHON JEATEIIEHOCTH,
OTIpEeEIIATh CPEACTBA ISl JOCTHXKEHHUS Lieel U peleHus 3a1ay;

6) onpedensms  Pa3HOOOpPA3HbIE WCTOYHUKHM  TIOMYYEHUS  HEOOXOAMMON  XUMHYECKOH

nH(pOpMalIUY, YCTAaHOBJIEHHE COOTBETCTBHSI COJEpKaHUS U (OpPMBI MPEACTaBIECHUS HH(POPMALIMOHHOTO
MPOJIYKTa ayAUTOPHUU;

7) VyMeHue TPOAYKTUBHO OOMATBCA W B3aUMOJCHCTBOBATH B IPOIECCE COBMECTHOMU
NEeSTeNbHOCTH, YYUTHIBATh MO3UIMH JPYrUX YYaCTHUKOB JEATEIBHOCTH, J(PQPEKTUBHO pa3peniarh
KOH()JIUKTHI,

8) 20MO6HOCMb K KOMMYHUKAIUMHU (TIPEICTABIATh Pe3ylIbTaThl COOCTBEHHON IMO3HABATEIbHOM
JEATENbHOCTH, CIBIIATh U CIYIIATh ONMIOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO ITO3UIIHIO);
9) VMeHue WCTONb30BaTh CPEACTBA WH(GOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHI

(manee — WMKT) B pernieHMM KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OPTaHU3AIMOHHBIX 33724 ¢ COOTI0ACHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI, PECYPCOCOEPEIKEHUS, MPABOBBIX H ITHUYCCKHX
HOPM, HOpM HH(GOPMAITMOHHONW 0€3011aCHOCTH;

10) 61a0enue I3bIKOBBIMU CPEJICTBAMH, B TOM YHCIIE€ U S3bIKOM XUMUU — YMEHHUE SICHO, JIOTHYHO
¥ TOYHO M3JIaraTh CBOIO TOYKY 3PEHHS, HCIIOIB30BATh aJICKBATHBIC SI3LIKOBBIC CPEJCTBA, B TOM YHCIE U
CUMBOJIbHBIE (XUMHYECKHUE 3HAKH, (OPMYITBI U YpaBHEHHUS).

Ilpeomemuvimu pesynbmamamu N3y9eHUs XUMUU Ha 0a30BOM ypOBHE Ha CTYIICHU CPEIHETO O0IIEro
00pa30BaHUS SIBISIFOTCS CIIEAYIONIUE PE3YIbTATHI.

B no3naBaresbHOM cepe:

4 3HaHue (NOHUMaHue) TEPMUHOB, OCHOBHBIX 3aKOHOB M BaXXHEHIIMX TEOpPHH Kypca
OpraHUYECKOMN M OOIIEH XUMHUH;
v yMeHue Ha6J'IIOI[aTI>, OIIMCHhIBATH, (bl/IKCI/IpOBaTB pe3yHBTaTbI 1 AcJIaThb BBIBOJABI HAa OCHOBEC

JE€MOHCTPALIUOHHBIX M CAMOCTOSITEIbHO NMPOBEAEHHBIX 3KCIEPUMEHTOB, UCHOJb3yd s 3TOr0 POIHOMN
(pyccKuil WM UHOW) SI3BIK U SI3bIK XUMUU;
YMeHue KIIacCU(pULUPOBAaTh XUMHUECKUE JIEMEHTBI, IPOCThIE BEIECTBA, HEOPraHUYECKHUE U

OpPraHMYECKNE COETUHEHUS, XUMUYECKHUE MPOLIECCHI;

v YMeHue XapakTepu30BaTh OOIIKE CBOMCTBA, MOJyYEHUE U MIPUMEHEHUE H3YYEHHBIX KIIACChI
HEOPraHMYECKUX M OPraHNYECKUX BEUIECTB U UX BaXKHEUIINX ITPEICTABUTEIICH;

v Onucvl6ams KOHKPETHbIE XUMHUYECKUE PpEaKIHH, YCJIOBUS UX IPOBEIACHUS U YIPABICHUS
XUMHYECKUMH MTPOLIECCaMU;

v VMeHue TIPOBOAMTH  CaMOCTOSATENIBHBIA ~ XMMHMYECKMH  SKCIIEPUMEHT M  HaOMIoJaTh
JI€MOHCTPALIMOHHBIN HKCIEPUMEHT, (PUKCUPOBATH pE3yabTaTbl M JeNaTh BBIBOABI M 3aKIIOYCHUS I10
pe3yibTaram;

v NPOCHO3UPO6aAMb CBOMCTBA HEM3YUCHHBIX BELIECTB MO aHAJOTUU CO CBOMCTBAMHU M3YYEHHBIX
Ha OCHOBE 3HAHUS XUMUYECKUX 3aKOHOMEPHOCTEN;

v onpeodensams WCTOYHUKA XUMHUYECKOH HHQOpMAIMK, MONydaTh €€, MPOBOIUTH AaHAIU3,
M3rOTaBIIMBATh MH(OPMAIIMOHHBIN MPOAYKT U MPEACTABIATD €r0;

v yMemb NoAb308ambCs  00S3aTENbHBIMU  CIPABOYHBIMH  Marepuasiamu: [lepuogudeckoit
cucteMoil xumudeckux snemeHToB JI. . MenneneeBa, Tabiuie pacTBOPUMOCTH, IJICKTPOXUMUUYECKHM
PSAIOM HAIpSDKEHUN METAJUIOB, PAAOM DJIEKTPOOTPULATENIIBHOCTA — JUISL XapPAaKTEPUCTUKUA CTPOCHUS,

COCTaBa M CBOMCTB aTOMOB XHMMHYECKHX 3JeMeHTOB [—IV mepnomoB m oOpa3oBaHHBIX UMHU TMPOCTBIX
CJIOKHBIX BCIICCTB,

v ycmauog@nienue 3aBUCMMOCTH  CBOMCTB M NPUMEHEHHUS BaXKHEHIIMX OpPraHu4ecKuX
COEIMHEHUI OT UX XUMUYECKOTO CTPOCHHMS, B TOM YHUCJIE U OOYCIOBIECHHBIX XapaKTEPOM 3TOTO CTPOCHHUS
(penenbHBIM WK HEMpeAeTbHBIM) U HATHUYMEeM (PYHKIIMOHAIBHBIX TPYII,

v MoOenuposaHrue MOJIEKYJl HEOPraHMUECKUX U OPraHU4YEeCKHUX BEIIECTB;



v NOHUMAaHUe XUMUYECKOM KapTHHBI MHMpPAa KaK HEOTHEMJIEMOM YacTH LEJIOCTHOW Hay4dyHOHU
KapTHUHBI MUpa.

B 1eHHOCTHO-OpHEHTALMOHHOH cpepe — dopMupoBaHre COOCTBEHHOW NO3MLIMHU TPH OIEHKE
MOCJEICTBUM I OKPYKAIOIIEH Cpelbl JAESITENIbHOCTH YEJIOBEKa, CBSI3aHHOM C IPOU3BOACTBOM M
nepepadoTKON XUMHUECKUX TPOITYKTOB;

B TpynoBoii chepe — nposedenue XUMHUUECKOTO IKCIIEPUMEHTA; pa3éumue HaBBIKOB Y4YEOHOH,
IIPOEKTHO-UCCIIEA0BATENBCKON U TBOPUECKON JEATENBHOCTH MPHU BHIIOJHEHUHM WHIMBUIYaIbHOTO MPOEKTA
10 XUMUH;

B cdepe 3m0poBoro odpasa Ku3HU — co0O.1100eHUe TIPaBUIT 0€30TIaCHOTO OOpAIeHHsI C BEIICCTBAMH,
Marepuatamu; OKa3aHUe NEPBOM MOMOLIM IPU OTPABJIEHUSX, 0KOraX U TPaBMax, MOJYYEHHBIX B PE3yJIbTaTe
HapyLIEHHs TPaBUJI TEXHUKHU 0€301acCHOCTH NMPH paboTe ¢ BEECTBAMU U Ta0OPaTOPHBIM 000PYI0BAaHHEM.

2. Copepxanme kypca «Xumus. 11 knace»

I'naea 1. Cmpoenue seuwiecme (23 uaca)

OcHoBHbIE cBeleHHs 0 cTpoeHnH aTomMa. CTpoeHue aToMa: COCTaB siipa (HYKJIOHBI) U 3JIEKTPOHHAs
obonouka. [lonstue o0 wuzoromax. IloHATHE O XMMHYECKOM »3JIEMEHTE, KaK COBOKYIMHOCTH aTOMOB C
OJIMHAKOBBIM 3apsI0M sJIpa.

Ilepuonuyeckass cucrema xuMudeckux 3jemMeHToB [I. U. MenaeineeBa B cBeTe YYeHHUS O
cTpoeHuHu aroma. Ousnueckuii cMbici npuHATON B Tabnuue /1. Y. MenaeneeBa CUMBOIMKH: MOPSAKOBOTO
HOMepa 3JIeMEeHTa, HoMepa Meproja U HoMmepa rpynmnbl. [IoHsATHE 0 BaleHTHBIX 31ekTpoHaxX. OToOpaxeHue
CTPOCHHUSI DJEKTPOHHBIX O0OJOYEK aTOMOB XHMHUYECKHUX OJIIEMEHTOB C TIOMOIIBIO DJCKTPOHHBIX U
AIEKTPOHHO-TPpAPUIECKUX HOPMYII.

OObsicHeHHE 3aKOHOMEPHOCTEH W3MEHEHHs CBOMCTB D3JEMEHTOB B IMEpUOJAaX M  TPYyMIax
MEPUOIUYECKON CHUCTEMBI, KaK CIEJCTBHE HUX DJJEKTPOHHOIO CTPOCHMS. OJIEKTPOHHBIE CEMEWCTBa
XUMHUYECKHX 3JIEMEHTOB.

CpaBHenue Ilepuoauveckoro 3aKoHa M TeOPHMHM XHMHMYECKOr0 CTpoeHHst Ha Guiaocodpckoi
OCHOBe: TIPEANOCBUIKM OTKphITUs [lepuoguyeckoro 3akoHa M TEOPUM XUMHYECKOTO CTPOEHHUS
OpraHWYECKUX COEIWHEHHU; POJIb JIMYHOCTU B HCTOPUM XMMHH; 3HAUYECHHE NMPAKTUKU B CTAHOBJIEHUU U
Pa3BUTUU XUMHUYECKUX TEOPUH.

HNonnasi xumu4Yeckasi CBfI3b M MOHHBbIE KPUCTAIMYeCKHe peléTku. KaTHOHBI M aHMOHBI: MX
3apsiibl U Kiaccu(uKanus MO COCTaBy Ha MpocThle W ciokHble. IlpeacraButenu. Ilonsartue o6 MOHHOM
XUMHUYECKOH cBsA3H. MloHHas KpucTammuieckas pemeTka u pu3ndeckre cBOMCTBa BEUIECTB, 00YCIOBIEHHBIE
3TUM CTPOECHUEM.

KoBaneHnTHasi xumMHuyecKasi CBsi3b. ATOMHbIC M MOJICKYJSIPHbIe KPHCTAUIMYECKHE PELIETKH.
IToHsATHE O KOBAJIEHTHOH CBSI3U. DJIEKTPOOTPULIATEILHOCTD, HEMOJISIPHAS U TOJISIpHAsl KOBAJIGHTHBIE CBA3H.
KpatHocTh KOBajeHTHOU CBsS3uM. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHBIX CBS3€i: OOMEHHBIM W JIOHOPHO-
akuenTopHbld. [lodsIpHOCTH MOJEKYINBI, KaK CIEACTBUE IOJSPHOCTU CBA3M U TIE€OMETPUM MOJIEKYJIBI.
Kpucrannnueckne pemeérkn ¢ 3TUM THUIIOM CBSI3M: MOJIEKYJISIpHbIE M aTOMHble. Du3nueckue CBOMCTBA
BEIIIECTB, 00YCIIOBIIEHHBIC TUIIOM KPUCTAJUIMYECKUX PEIIETOK.

Mertauinyeckast ¢Bsi3b. [loHATHE O METaNIMUECKOW CBS3M M METAUIMYECKUX KPUCTATUIMYECKHX
pemi€Tkax. @U3MUECKUE CBOMCTBA METAUIOB HA OCHOBE HX KPUCTAIUIMYECKOro cTpoeHus. lIpumenenue
METAaJUIOB Ha OCHOBE UX CBOMCTB. UEpHBIE U LIBETHBIE CILIABBI.

Bonopoanas xumuveckas cBsi3b. MeXMOJIEKYyIsIpHas U BHYTPUMOJIEKYJISIPHAs BOJOPOJHBIE CBS3H.
3Ha4YeHNE MEXMOJIEKYIISIPHBIX BOJOPOAHBIX CBSA3EH B IPUPOLE U )KU3HU YEIIOBEKA.

IHonumepsl. [lonydeHne nMoaMMepoOB peaklUsAMU [MOJTUMEPU3ALMY U MOJUKOHICHCAlUU. BaxkHenmue
MPEACTABUTENN IIJJACTMAacC M BOJIOKOH, HMX IIOJIy4eHHE, CBOMCTBA M TIpuMeHeHue. llonstue o
HEOPraHMUYECKUX MOJIMMEPAX U UX MPEACTABUTEIH.

JAucnepcHble cuctembl. [loHsTue o aucnepcHod ¢aze W AWCIEPCHOHHOW cpene. ArperarHoe
COCTOSIHME pa3Mep vacTull ¢a3bl, KaK OCHOBA Ui KiIacCU(UKAIUHN IUCIIEPCHBIX CUCTEM. OMYIbCHUH,
CYCIIEH3HH, a3p030JId — TPYIIBI TPyOOAUCTIEPCHBIX CHUCTEM, UX MPEICTaBUTENN. 30JIM U TeU — TPYIIIbI
TOHKOJUCIIEPCHBIX CUCTEM, UX IpeacTaBuTenu. IIoHATHE O cHHEpe3Uce U KOaryJIsIuH.

Hemoncmpayuu. llepnoanyeckoid cucTeMbl XuMH4ecKux 35eMeHToB . . MenaeneeBa B pa3iuyHbIX
¢dopmax. Monenb MOHHOW KPUCTAIUTMUECKOW PEMIETKM Ha MpUMepe XJopuaa HaTpus. MuHepasbl ¢ 3TUM
TUIIOM KPUCTALTUYECKON PEMIETKON: KaJbIUT, TATUT. MOJEIn MOJEKYISIPHON KPUCTAJUIMYECKON PEIIETKU
Ha TPUMEPE «CYXOTo JIbAa» WM M0Ja M aTOMHON KPUCTAITMUECKON PeIIETKH Ha IpUMeEpe aiaMasa, rpadura



WM KBapua. Mojens MospHOro oobéma ra3a. Mojenu KpUCTATMUECKUX PEHIETOK HEKOTOPhIX METAJIOB.
Komnnekuuu 06pa3ioB pa3InyHbIX IUCHEPCHBIX cucTeM. CHHEepe3HcC U KOaryJsius.

Jlabopamopuvie onvimeul. KOHCTpyHpOBaHHME MOJEIM METALIMYECKOM XUMUYECKOM  CBSI3U.
[TonydyeHne KOJJIOMIHOTO pacTBOpa KypUHOTo Oelka, MCCIEeOBAaHUE €ro CBOMCTB ¢ MOMOMIbIO JIa3epHOM
YKa3K{ U MPOBEJCHHE ero AeHarypanun. [lomyueHre sMyIbCHH pacCTUTEIBHOTO Macia U HaOroieHue 3a eé
paccinoenueM. [TomydeHnune cycrieH3uH «M3BECTKOBOTO MOJIOKa» U HaOJI0IeHHe 3a €€ ceIMMEHTalueH.

I'nasa 2. Xumuueckue peaxyuu (21 uac)

Knaccnpukanuss XuMuUYecKMX peakiuil. AJutoTponu3anus W HW30MepHU3als, Kak peakiuu 0e3
M3MEHEHMsI cocTaBa BemlecTB. Aiorponus U e€ npuumHbl. Kiaccuukaius peakuuil 1o pasiuyHbIM
OCHOBAHUSIM: 10 YHCITYy U COCTaBy PEareHTOB U MPOJYKTOB, MO ¢aze, M0 UCIOIb30BaHUIO KaTaau3aTopa Wil
bepmenTa, o TermoBomy 3pdexty. TepMoXxuMudecKkne ypaBHEHUS peaKiuil.

CkopocTh XMMHYeCKHUX peakuuii. DakTopbl, OT KOTOPHIX 3aBUCUT CKOPOCTh XMMUUYECKUX PEaKIIMil:
IIPUPO/Ia PEarnpyroIINX BELECTB, TEMIEPATypa, MJIOLAAb UX CONPUKOCHOBEHUS PEarupyrolluX BELIECTB,
UX KOHIIEHTpauus, MpUCYTCTBUE KaTanuzartopa. [lonstue o karanuze. depmMeHTHI, Kak OMOIOTHYECKHE
Karanu3aTopbl. ITHTHOUTOPHI, KaK «@HTOHHMBD) KaTaau3aTOpOB U MX 3HAYCHHE.

XuMH4YecKoe paBHOBecHe M CIOCOObI ero cMmemeHus. Kimaccudukamus XUMHUYECKUX pPEaKIUil 1Mo
MpHU3HAKy UX HampasieHus. [loHaTHe 00 0OpaTUMBIX peaklusX U XUMUYeCKOM paBHoOBecuu. [Ipuniun Jle-
[laTenbe U crnocoObl CMENIEHUs] XMMUYECKOro paBHOBecus. OOIas XxapakTepUCTHKA peaklUil CHHTE30B
ammuaka 1 okcujia cepbl(VI) 1 paccMoTpeHne ycioBUM CMELIEHUS UX PAaBHOBECHS HA IIPOM3BOICTBE.

I'mapoaus. OGpaTuMblii ¥ HEOOpAaTUMBIA THUAPOIU3BL. [ WMApOIM3 cojied W ero Tumbl. [ uaponus
OpPraHUYECKUX COEAMHEHUH B IKUBBIX OpPraHU3MOB, Kak OCHOBa oOMeHa BemiecTB. IloHsTHE 00
SHEPreTHYEeCKOM OOMEHE B KJIETKE M POJIM TUIPOIN3a B HEM.

OKHCINTEBHO-BOCCTAHOBUTE/IbHbIE peaknuu. CTelneHb OKHUCIEHUS U €€ ONpEeNelIeHHuEe II0
dbopMylnaM OpraHMYEeCKMX M HEOPraHMYECKHX BELIECTB. DJEMEHTHl W BEIIECTBA, KaK OKHUCIUTEIU HU
BoccTaHoBUTeNU. IloHATHE O mporeccax OKHcIeHUs M BoccTaHoBieHUs. (CocTaBlieHHUE YypaBHEHMI
XUMHUYECKHUX PEaKIIMii Ha OCHOBE 3JIEKTPOHHOI0 OajaHca.

DJIEKTPOJIM3 PaCIVIaBOB W PacTBOPOB JJIEKTPOJIUTOB. XapaKTEPUCTHKa JJIEKTPOJIU3a, Kak
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHOTO Mpotecca. OCOOEHHOCTH 3JEKTPOJIN3a, MPOTEKAIOIIEro B pacTBOpax
ANEeKTpoNIUTOB. IIpakTHueckoe MpUMEHEHHE DJIEKTPOJIM3a: MOJYYEHHUE TaJOr€HOB, BOAOPOJA, KHUCIOPOJa,
LIEJIOYHBIX METAJUIOB M LIEJIOUYEH, a TAK)KE aTIOMHHUS 3JIEKTPOJIIM30M PaCIlJIaBOB M PACTBOPOB COEAUHEHUHN
3THUX AIeMEHTOB. [IoHsATHE O TaTbBAaHOILIACTHKE, TaThBAHOCTEI MY, PAQUHUPOBAHUY IIBETHBIX METAJIOB.

Memoncmpayuu. PactBopeHre CepHOM KHCIOTBI M aMMHAYHOW CENIUTPhl U (DUKCAIUS TETUIOBBIX
SABJICHUM I 3TUX IIpOLEecCOB. B3auMoAeluCTBUS pPAcTBOPOB COJIIHOM, CEPHOM M YKCYCHOM KHUCIJIOT
OJIMHAKOBOI KOHIEHTpAallMu C OJUMHAKOBBIMH KycOYKaMu (TpaHyjlaMH) IMHKAa M B3auUMOJEHCTBHE
OJIMHAKOBBIX KYCOYKOB Pa3HBIX METAUIOB (MarHus, IIMHKA, )KEJe3a) C PACTBOPOM COJISTHOW KHCIIOTHI, KaK
IIpUMEpP 3aBUCHUMOCTH CKOPOCTH XMMHUYECKHX PEaKLHMi OT MPUPOJBI BEUIECTB. B3anumonencTBue pacTBOpoB
THOCYJIb(aTa HATPUS KOHIEHTPAIMU W TEMIIEpaTyphl C PAcTBOPOM CEPHOW KHUCIOTHL. MopaenupoBaHue
«KUMSIIEro cios». Mcrnonb3oBaHHe HEOpPraHMYECKHX KaTalau3aTopoB (cojiel jkerne3a, MOAuAa Kaiuus) U
IPUPOJHBIX OOBEKTOB, COJEpXkKAIIUX Karaiasy (cblpoe Msco, KapTodemnb) uIs pa3iokeHus HepoKcHia
BoJ0poaa. BzauMopeicTBre IIMHKA C COISTHOM KUCIIOTOW HUTPATOM cepedpa, Kak MPUMEPhl OKUCITUTEIHHO-
BOCCTAHOBUTEIBHOW peakiuii W peaknuu oOMmeHa. KoHCTpyupoBaHHME MOJAENTH  DIIEKTPONIU3Epa.
BuneodparmeHT ¢ mpOMBIIITIEHHONW YCTAaHOBKHU IS TOJTYYEHUS ATFOMUHHUSL.

Jlabopamopuwie onvimel. Vinntoctpanus npaswia beprosuie Ha nMpakTUKe — MPOBEIECHUE PEAKLUN C
o0Opa3oBaHHEM 0OCajiKa, ra3a U BOJbI. | eTeporeHHbli KaTaau3 Ha IpUMepe pasiiosKeHUs MEePOKCHIa BOJIOpOaa
B TIPHCYTCTBHH IHOKCHAa Mapranna. Cmemenue paBHoBecHst B cucreme Fe'o + 3CNS™ < Fe(CNS)s.
HcnblTanne  MHAUMKATOpaMM  Cpeldpl  pacTBOPOB  COJE€M  pa3iMuYHbIX  TUNOB.  OKHUCIHMTENBHO-
BOCCTAHOBUTENIbHASI peaKIMs M peakius oOMeHa Ha TpUMEepe B3aUMOJEHUCTBUS PACTBOPOB cyibdara
Menu(Il) ¢ sxene3om u pacTBOPOM IIETOYH.

Ilpakmuueckaa padboma. PerieHue 3KCIEpUMEHTANIBHBIX 3314 110 TEME «XUMHUYECKast peaKLus».

I'nasa 3. Bewiecmea u ux ceoiicmea (18 uacoe)

Metaiabl. Ou3nueckue CBOWCTBA METAJUIOB, KaK (YHKIMS MX CTpOeHHs. JleneHue MeTaysuioB Ha
TPYINbl B TEXHUKE U XUMUHU. XMMHUYECKHE CBOMCTBA METAJJIOB M AJIEKTPOXUMHUUYECKUM Pl HAPSHKECHUM.
[TonsiTre o MeTauioTEpMUH (ATFOMUHOTEPMUU, MAaTHUETEPMHUH U AP.).

Hemertanisbl. biaaropoansie raspl. Hemeraiuisl kak okuciaurenu. Hemeramibsl Kak BOCCTaHOBUTENU.
Psan snexkrpoorpuniareabHoCTU. IHEpTHBIE WK GJ1arOpOIHBIE Ta3bl.



Kuciaorsl Heopranuveckue u opranudeckue. KucioTel ¢ TOUKH 3pEHHS] aTOMHO-MOJIEKYJIIPHOTO
yueHus. KuciaoTel ¢ TOUKM 3pEHHS] TEOPUM JIEKTPOJUTUUYECKON nuccounanui. KucioTsl ¢ TOUKM 3peHUs
npoToHHOU Teopun. OOImKe XuMHUYECKre CBOMCTBa KUCIOT. Kitaccudukanus KuciorT.

OcHoBaHMsl HeopraHu4eckue #u opraHudeckue. OCHOBaHMS C TOYKM 3pPEHUST ATOMHO-
MOJIEKYJISIPHOTO yueHus. OCHOBaHMsSI C TOYKM 3pEHUS TEOPUU IIIEKTPOJIUTUYECKOW JMCCOLMALIUU.
OcHOBaHUS C TOYKH 3peHHs] TMPOTOHHOM Teopuu. Krnaccubukarms ocHoBaHWN. XWUMHYECKHE CBOWMCTBA
OpPraHMYECKUX Y HEOPraHMYECKUX OCHOBAHUI.

AMdoTepHble coeIMHEHUS] HeOpraHMYecKue M opranmyeckue. Heopranmueckume amdoTepHbIC
COCIMHEHMS: OKCUIbl U TUAPOKCHIBI, — HX CBOWCTBa M TOJydyeHHEe. AMQOTEpHbIE OpraHuYecKHe
COEIMHEHMS Ha MPUMeEpe aMUHOKHCIIOT. [lenTuabpl u nenTuaHas CBA3b.

Coun. Knaccuduxanus coneit. XKéctkocTs Boibl U criocoObl e€ ycTpanenus. [lepexos xapOoHaTa B
ruApokapOoHaT u 00patHo. OOImKe XUMUYECKUE CBOMCTBA COJICH.

Jemoncmpayuu. Konnexmus METAJLJIOB. Konnekus HEMETAJIJIOB. BzaumogeiictBue
KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ MelIblo. Bemblka TepMuTHOM cMecu. Bemblka 4€épHOro mopoxa.
BelTecHeHHEe rajoreHoB U3 MX pacTBOpPOB  JIPYrMMH TrajoreHaMu. BsauMozeictsue  Iapos
KOHIEHTPHUPOBAHHBIX PACTBOPOB COJISTHOM KUCIOTHI M aMMHaka («IbIM 0e3 orHsa»). [lomyuenune ammuaka u
U3y4YeHUe ero CBOMCTB. Pa3nuyHble ciaydau B3aMMOJIEHUCTBHUS PACTBOPOB COJIEM AIOMHUHUS CO IIEIOYBIO.
[Tonydyenue &ECTKOM BOABI U YCTPAHEHUE €€ KECTKOCTH.

Jlabopamopuvie onvimwi. IlonyuyeHue HEPACTBOPUMOIO THUIAPOKCHIA M €ro B3aUMOJCICTBHE C
KuciaoTol. McciaegoBaHne KOHIIEHTPUPOBAHHBIX PACTBOPOB COJSHOM M YKCYCHOW KHCIOT KamneJIbHbIM
METOAOM TNpu HX pazbaBieHuu Bojou. Ilomyuenue am(oTepHOro TMIAPOKCHIA M M3YYEHUE €r0 CBOMCTB.
[IpoBeneHne Ka4ECTBEHHBIX PEAKIUI IO OIPEAEIIEHUIO COCTAaBA COJIH.

Ilpakmuueckaa paboma. PelieHue 3KCiepuMEHTANIBHBIX 3314 110 TeMe «BeliecTBa u X CBONCTBa.

I'naea 4. Xumusa u coepemennoe oougecmeo(6 uacos)

IIpou3BoacTBO aMMHaKa M MeTaHoJ1a. [[oHATHE 0 XUMUYECKOW TEXHOJIOTMUA. XUMHUYECKUE PEAKIUU
B MPOM3BOJACTBE aMMMaka U MeTaHoja. Obmias kinaccuuKaloOHHAs XapaKTepUCTHKA peakuil CHHTE3a B
MPOU3BOJICTBE 3THX NPOAYKTOB. HaydHble NmpUHIUIBI, JeXallde B OCHOBE IMPOMU3BOACTBA aMMHUAKa U
MeTraHona. CpaBHEHUE ATUX POU3BOJICTB.

XuMu4yeckass TPaMOTHOCTb KAaK KOMIIOHEHT o00lIeid KyJbTYpbl 4YeJiOBeKa. MapKkupoBka
YIaKOBOYHBIX MaTEPHUAJIOB, 3JIEKTPOHUKH U OBITOBOI TEXHUKH, 3KOJIOTMYHOTO TOBapa, MPOAYKTOB MMUTAHUS,
9TUKETOK I10 YXOAY 3a OLEXKION.

Hemoncmpayuu. Monenb NPOMBINUIEHHOW YCTAHOBKM TIOJYYEHHS CEpPHOM KHCIOTBHL. Mopenb
KOJIOHHBI CHHTEe3a aMMuaka. BuaeodparMeHThI v claiibl O CTETIEHH SKOJIOTHYECKON YUCTOTHI TOBApa.

Jlabopamopuvie onvimpi. VI3ydeHne MapKUpPOBOK pPa3iWYHBIX BHUJAOB IPOMBIIUICHHBIX U
MIPOJI0BOJILCTBEHHBIX TOBAPOB.

3. TemaTnuyeckoe NIaHMPOBAHUE C YKAa3aHUEM KOJNYECTBA YaCOB,
OTBOAUMBIX HA M3YUYeHHE KAKI0H TeMbl

No HaunmenoBanue pazienos (Tem) KonnuectBo B Tom uuciie Ha npoBeeHue
4acoB 110 [TpakTueckux KoHTposibHBIX

nporpaMmme pabor pabort
1 | CtpoeHue BemecTs 23 - 1
2 | XuMHUYECKHE pEeAKIIUHI 21 1 1
3 | BemecTtBa 1 ux CBOMCTBA 18 1 1
4 | XuMus 1 COBpEeMEHHOE 0OIIIECTBO 6 - 1
Wroro 68 2 4




