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Pa6ouas mporpamma Xumust 11 kimacc YMK T'abpuensna O. C. (6a30BbIii) yYUTHIBAET OCHOBHBIC
UJICH U TIOJIOKEHUS TPOTPaMMBI Pa3BUTUS U (POPMUPOBAHUS YHUBEPCATBHBIX Y4EOHBIX
JeiicTBUH 171 cpenHeit obuiero oOpa3oBanus. B unuciio OCHOBHBIX BUJIOB yUeOHOM
JESTEIILHOCTH BOIIUTA YMEHHSI XapaKTePU30BaTh, OOBIICHITH, KIIACCU(PHUITUPOBATH. BIAJIETh
METOJIJaMU HAYYHOT'O MTO3HAHUS, APTYMEHTUPOBATH CBOIO TOUKY 3PEHUS, a TAKKE
CaMOCTOSITENIbHO CTaBUTh LI U UCKATh ITyTH UX JoCTHxKeHus. Pabouas mporpamMma
pa3paboTaHa B COOTBETCTBHH C (eiepaTbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIIbHBIM
crangaptToM u [IpumepHoit ocHOBHOM 0Opa3zoBarenbHOM porpammoit :  xumust. 10-11 kimacchr :
Pa6oune nporpammel k YMK O.C. I'abpuensna :yuedHO-MeToqudeckoe nocodue /coct. T. /1.
lamOypuesa.-3-e u3zn., crepeorun. —M. :JIpoda, 2015. -187, c.

VMK

1. Xumust: 11 kmace: yueonuk: 6a3oBbiii ypoBenb / O.CM I"abpuensH. — 8-e usm., crepeoTun. —M.
: [IpocBemenue, 2021. — 223, c., :m1. OO0 «lpoday, 2020 ¢ n3MeHEHUIMU

2. . Xumusi: 11 Knacc: KOHTPOrbHbIE U MPOBEPOYHbIe paboThl k y4ebHuky O.C. MNabpuensHa «Xumums.
11 knaccy» / O.C. lNabpuensH, N.H. bepeskuH, A.A. Ywakoa un ap. — M; poda; 2015 r

ITnanupyemoie pe3yromamol uzyueHus Kypca Xumuu

JIngHOCTHBIE PE3YJILTATHI.

JlesTenbHOCTh y4MTENS B OOYYCHHH XUMHUHU B CpelHel (MOJHOW) IIKOJEe IOJKHA OBITh
HalpaBlieHa Ha JOCTH)KEHHE OOy4YaloIIMMUCS CIEAYIOIIUX JIUYHOCTHBIX pPe3yJbTaToB: 1) B
[IEHHOCTHO-OPUEHTALIMOHHON chepe — YyBCTBO TOPJOCTH 32 POCCUHCKYIO XMMUYECKYIO HAYKY,
TYMaHH3M, OTHOIIEHHE K TPYIY, LeJICYCTPEMIEHHOCTh; 2) B TPYA0BOH chepe — rOTOBHOCTD K
OCO3HAaHHOMY BBIOOPY MalibHEWIIEH 00pa30oBaTEIHLHON U MPOPECCHOHAIBHONW TPAaeKTOpUH; 3) B
MIO3HABATENbHOM (KOTHUTHBHOM, HHTEIUIEKTYalbHOH) cdepe — yMEHHE YIpaBlsTh CBOCH
MO3HABATENILHOM J1€ATEIbHOCTBIO.

MetanpeameTHbIe pe3yabTaThl.

MeTtanpeMeTHBIMU pe3yIbTaTaMi OCBOSHUS BBIITYCKHUKAMU OCHOBHOM IIIKOJIBI TIPOTPAMMBI TIO
XUMHH SIBISIOTCS: 1) MCMONb30BaHNWE YMEHUN M HaBBIKOB Pa3JIMYHBIX BHJIOB MO3HABATEILHOMN
NESTENIbHOCTH, TMPUMEHCHUH OCHOBHBIX METOJOB TMO3HAaHUS (CHCTEMHO-HH(OPMAIIMOHHBIHA
aHaAJIN3, MOJICIIUPOBAHKE) IS M3YUEHUS PA3IMYHBIX CTOPOH OKPYKAOIIEH IeHCTBUTEIHLHOCTH;
2) UCIOJIb30BAHNE OCHOBHBIX MHTEIEKTYaIbHBIX ONepaluii: GopMyarpoBaHUe TUIIOTE3, aHATTU3
U CHHTE3, CpaBHEHHE, 0000IIeHMe, CHCTEeMaTHU3alus, BBISABICHHE NPUYUHHO-CIEICTBEHHBIX
CBsI3€M, MOMCK aHaJIOroB; 3) yYMEHHE TI'€HEpUpOBaTh WAECU U OINpPEAENsATh CPEICTBa, HEOOXO-
TUMbIE JJIs UX peanus3anuu; 4) yMeHHe ONpeAessiTh Lelu U 3aJaud JesTeIbHOCTH, BHIOUPAThH
CpeICTBA peau3alliid LEIH M TNPUMEHATh WX Ha TPAKTHKE; 5) HCIMOJIB30BAaHUE Pa3IMUHBIX
MCTOYHUKOB IS TTOJIYYEHUS XUMUYECKOW nH(pOpMaIuy, MOHUMaHUe 3aBUCHUMOCTH COJIEpKaHuUs
1 GOpMBI MpeCcTaBIeHUS HHPOPMAITUH OT IIeNiell KOMMYHHKAIIMH U ajpecaTa.

. IlpeameTHBIE pe3ybTaTHI.

B ob6nactu npeaMeTHBIX pe3ynbTaToB U3YYEHHE XUMHH MPEJOCTaBIsSET YUYCHUKY BO3MOMXHOCTD
Ha CTYNIEHU CPeAHETro (MOJIHOTO) 00Iero 00pa3oBaHus HAYYUTHCS HAa 0a30BOM YpOBHE:

1) B mo3HaBarenbHON chepe — a) JaBaTh ONpPEACIICHUs] U3YYCHHBIM TOHSTHSIM; 0) ONMHMCHIBATH
JEMOHCTPAIIMOHHBIE U CaMOCTOSITEIbHO MPOBEACHHBIE SKCIIEPUMEHTBHI, MCIIONIb3Ys IS ATOTO
€CTECTBEHHBIN (PYCCKUI) SI3BIK U SI3bIK XMMHU; B) OMKCHIBATH U Pa3nyaTh U3yUeHHBIC KIIACCHI
HEOPraHMYECKUX M OPraHWYEeCKUX COEIMHEHUH, XUMUYECKHE peakluu; I') Kiaccu(uUuupoBaTh



U3Y4YCHHbIE OOBEKTHl M SABJIEHUS; J) HAOMIOJaTh JEMOHCTPUPYEMBbIE U CaMOCTOSATEIHHO
MIPOBOAMMBIE OTBITHL, XMMHYECKHE peaklUu, MPOTEKaolue B MPUPOAE U B OBITY; €) Nenarhb
BBIBOAbI W YMO3AKIIIOYCHHA U3 HaGJIIOI[eHI/IfI, HU3YYCHHBIX XHMHUUYCCKHX 3aKOHOMepHOCTeﬁ,
MIPOrHO3UPOBATh CBOICTBA HEM3YUEHHBIX BEIIECTB M0 aHAJOTUU CO CBOMCTBAMH M3YYEHHBIX; K)
CTPYKTYPHUPOBATh W3yUEHHBIH Marepuaj; 3) MHTEPIPETHPOBATH XMMUYECKYIO WH(pOpPMAIHIO,
MOJIyYEHHYI0 U3 JPYI'MX HCTOYHMKOB; M) OIMCBIBATH CTPOEHUE aTOMOB 3JIeMEHTOB [—IV
nepuoja ¢ UCIOIb30BaHUEM AJIEKTPOHHBIX KOH(PUTypaluii aTOMOB; K) MOJIEIUPOBATh CTPOCHUE
OPOCTEHIINX MOJIEKYJl HEOPraHM4YEeCKMX M OpraHM4eCcKMX BEIIECTB, KPHUCTAJUIOB; 2) B
[EHHOCTHO-OPUEHTAlMOHHON cdepe — aHaIuM3upoBaTh W OILEHUBATh MOCIHEACTBUS IS
OKPY’KaIOIIeH Cpelbl OBITOBOM W TPOU3BOACTBEHHOHN ACATEIHPHOCTH YEIOBEKAa, CBSI3aHHOW C
nepepabdoTKoil BemiecTs; 3) B TPyA0OBOW cdepe — MPOBOIUTh XMMUYECKUN SKCIIEPHUMEHT; 4) B
chepe (u3MUECKON KyJIbTypbl — OKa3bIBaTh MEPBYIO MOMOINb MPH OTPABICHMSX, OXKOrax M
JPYTUX TPaBMax, CB3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYIOBAHUEM.

Cooeprcanue yueonozo Kypca.

Tema 1. Ctpoenue atoma u Ilepuoguvecknii 3axon .. MengesieeBa 6 1yacoB

OcHOBHbBIE CBelleHHsI 0 CTPOEHUM aToMa. SIpo: MPOTOHBI WU HEUTPOHBI. M30TOMBI.
DNEeKTPOHBI. DJEKTpOHHAs 000J0YKa. DHEpreTudyeckuil ypoBeHb. OCOOEHHOCTH CTPOCHHS
AJICKTPOHHBIX 000JI0YEK aTOMOB 3JeMeHTOB IV u V mepuonoB (mepexogHbIX 3JIEMEHTOB).
[Tonarue 00 opOutamsax. s- u p-OpOutanu. DAeKTpoHHAS KOHPHUTypaIHsi aTOMOB XUMHUECKUX
3JIEMEHTOB.

IHepuoauyecknit 3axkon JI.M. MennaeneeBa B cBeTe YYeHUS O CTPOCHHHM aTOMA.
Otkpeitne .M. MenneneeBsim Ilepuoguueckoro 3akoHa. Ilepuomnueckuid 3akoH B
dopmynuposke /I.11. MenneneeBa u coBpeMenHasi popmynupoka [leproanyeckoro 3akoHa.

[lepuoanueckas cucteMa XHUMHYECKHX DJEMEHTOB — TIpaduueckoe O0ToOpakeHue
[leproguueckoro 3akoHa. PU3HUECKUH CMBICT MOPAJKOBOIO HOMEpA JJIEMEHTa, HOMEpa
nepuoa, HoMepa rpynmnsl. BaneHTHbie 351eKTpOoHBI. [IpUunHBI ©3MEHEHHS CBOMCTB 3JIEMEHTOB B
Nepuoiax u rpymnmnax.

ITonoxxenue Bosopoaa B [lepuoguyeckoii cucreme.

3nauenue [lepuoauyeckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
J.N. MenneneeBa 1yisl pa3BUTHS HAYKW U IOHUMAHUSI XUMUYECKOW KapTHUHBI MHUPA.

JemoncTpanuu. Paznuunsie popmsl [lepronndeckoit CHCTEMbl XUMHUYECKHUX AIIEMEHTOB
J.1. Menneneena.

Tema 2. Ctpoenue Bemecrsal8 yacos

HNonnasi xumnueckasi cBsi3b. KaTHOHBI M aHMOHBI, KaK pe3yJbTaT MPOLIECCOB OKUCIECHHUS
U BOCCTaHOBJEHHUs aToMoOB. Kiaccuduxarnust noHoB. VOHHBIE KpPUCTAUNIMYECKUE PELIETKH.
CBoiicTBa BEUIECTB C ITUM TUIIOM KPUCTAINIMYECKUX PELIECTOK.

KoBanenTHasi XuMu4eckass CBsI3b. OJIEKTpooTpulareabHocTh. [lonsipHas u
HEMOoJIsIpHAsl KOBaJIeHTHbIE CBsI3U. Jlumosb. [lONSIpHOCTH CBS3M M TOJISIPHOCTH MOJIEKYJIBI.
OOMEHHBIE W JOHOPHO-AaKIENTOPHBIM MEXaHW3Mbl OOpa30BaHMsI KOBAJICHTHOM  CBSI3H.
MonekynsipHble U aTOMHBIE KpHUCTaJIMYecKue pemieTku. CBoMCTBa BEHIECTB C 3THUM THIIOM
CBA3EH.

MeTtanauyeckass XuMudeckasi cBsi3b. OCOOECHHOCTH CTPOEHHSI aTOMOB METaJIOB.
Meramueckass XMMHYECKasi CBSI3b M METAJUIMYECKas KpUcCTauiMueckas pemrerka. CBoOiCTBa
BELIECTB C ITUM THUIIOM CBSI3H.

Bopopoanass xumuyeckasi CBA3b. MEXMOJEKyIsIpHass M BHYTPUMOJIEKYJISIpHAs
BOJIOPOJIHBIE CBSI3U. 3HAUEHHE BOJOPOIHOM CBS3M Il OPTaHU3AIMH CTPYKTYP OHOIIOIMMEPOB.

IHonmumepsl. IlmacTmaccsl: TEPMOILIACTBI W PEAKTOIUIACTBI - UX MPEACTABUTEIN H
npuMeHeHHe. BollokHa: TpuUpoaHbie (PACTUTENBHBIE H  KUBOTHBIE) W XHMHYECKHE
(MCKYCCTBEHHBIE U CUHTETHUYECKHUE), - UX MIPEICTaBUTENN U IPUMEHEHUE.



I'a3000pa3Hoe cocTosinue BenlecTBa. Tpu arperaTHbIX COCTOSIHUS BOJbI. OCOOCHHOCTH
CTpOeHHUs1 Ta3oB. MoJeKyJspHbIi 00beM ra3o00pa3HbIX BemiecTB. lIpumepsl ra3000pa3HBIX
IPUPOJHBIX CMEce: BO3IyX, MPUPOAHBIN ra3. 3arps3HeHue atMochepbl (KHCIOTHBIE HOMXKAHU,
napHUKOBBIN 3(pdekT) u 6oprda ¢ HUMHU.

Bogopon, kucimopon, yriaekuciabldi ra3, aMMHakK, OSTWJIEH, Kak IpeACTaBUTEIN
ra3o00pa3HbIX BemlecTB. VX noxydenue, coOupanue u pacro3HaBaHUe.

Kunakoe cocrosinue BemniecTBa. Boga. [Torpebinenre Boabl B OBITY M Ha IPOU3BOICTRBE.
JXecTKkocTh BOJBI M CITIOCOOBI €€ YCTpaHEHHS.

MunepasbHble BOJIbI, UX HCIIOIb30BAaHUE B CTOJIOBBIX U JIEYEOHBIX I[EJISX.

Kunkue KpucTamibl ¥ UX TPUMEHEHUE.

TBepaoe cocrosinue BeulecTBa. AMOpGHBIE TBEpAbIE BEIIECTBA B MPUPOJEC U >KU3HU
YeJI0BEKA, X 3HAUEHUE U IpuMeHeHne. Kpucrainniyeckoe CTpoeHNE BELLECTBA.

JucnepcHbie cucrembl. [loHsTne o aucnepcHbIXx cucreMax. JlucmepcHas daza u
cTiepcuoHHas cpefa. Kiaccugukanus TUCHIEpCHBIX CHCTEM B 3aBHCHUMOCTH OT arperaTHoro
COCTOSIHHS Cpe/ibl U (pa3bl.

I'pyOonucnepcHbie CUCTEMBI: SMYIbCHH, CYCIIEH3UH, a3PO30JIH.

ToHKOIUCTIEPCHBIE CUCTEMBI: T'elIN U 30JIH.

Cocras BemecTBa H cMeceil. BeriecTBa MoJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI.
3aKOH MMOCTOSIHCTBA COCTaBa BEUIECTB.

[lonatue nons U ee pPasHOBUAHOCTU: MAaccoBas (0 3JIEMEHTa B COCAMHEHHH, OIS
KOMIIOHEHTa CMECH, JIOJIsi PACTBOPEHHOTO BEIIECTBA B PacTBOpPE, M0JIs MpUMecel) U 0ObeMHasl.
Jlons BeIX0/1a IPOAYKTA PEAKLIMU OT TEOPETUUECKH BO3ZMOXKHOTO.

JdemoncTpauuu. Monenb KpUCTALIMYECKON permeTku xjopunaa HaTpus. OO0pasibl
MUHEpAJIOB C MOHHOW KPHUCTAJUIMYECKOM  pELICTKOM: Kajpuura, ramudra. Mogenu
KPUCTAJUTMYECKUX PEIIETOK «CYXOTO Jbaa» (WU nojaa), anmasa, rpaduta (wim kBapua). Moaens
JHK. O6pasusl 1miactMace  (peHosopopmanbAeruitble, IMONUypeTaH,  MOJIMITHIIEH,
MOJIMIIPONWICH, MOJUBUHWIXJIOPUA) U u3aenuid u3 Hux. OOpasipl BOJOKOH (IIEPCTh, HIENK,
alleTaTHOE BOJIOKHO, KalpoH, JIaBCaH, HEWJIOH) M u3Aenuii u3 Hux. OOpa3ibl HEOPraHMYECKUX
noJMMepoB (cepa IUTacTUYecKas, KBapll, OKCHJ AaTIOMUHHUSA, HPUPOIHBIE ATIOMOCHUIIUKATHI).
Mogens MonsipHOro oObema ra3oB. TpHu arperatHbIX COCTOSHHUS BOJbl. Hakump B YalfHUKE U
TpyOax IEHTpaIbHOTO OTOIIeHUs (B pa3pese). JKeCcTKOCTh BOJBI M CIOCOOBI €€ yCTpaHCHHS.
[Tpubopsl Ha xuaKKUX KpucTawiax. OOpas3ubl pa3MYHBIX AUCHEPCHBIX CHUCTEM: 3MYJIbCH,
CyCTIEH3UM, adpo3oiiel, reneit u 3oieit. Koarymsamus. Cunepesuc. Dddext Tungans.

JlaGopaTtopHbie onbiThl. 1. KoHncTpyupoBanue [lepronndeckoii TabiIMIbl 371€EMEHTOB T10
kaptoukaM. 2. OmnpeneneHre TUINAa KPUCTAUIMYECKON PEIIETKH BEIIECTBA M ONHCAHUE €ro
cBOMCTB. 3. O3HAaKOMJIEHUE C KOJUIEKIIMEH MOJIMMEPOB: MJIACTMACC U BOJIOKOH, - U U3JIENUN U3
HUX. 4. HcneiTaHue BOIBI Ha JKECTKOCTh M €€ YCTpaHCHHE. 5. O3HakomiIeHHE C
MUHEPATBHBIMU BofaMH. 6. O3HaKOMIJIEHHE C IUCIIEPCHBIMU CUCTEMAaMHU.

IIpakTuyeckoe 3ansaTue Nel. [Tonydenue, cobnpanue U pacrio3HaBaHKE ra30B.

Tema 3. dnekTpoanuTnyeckas gucconuanus 19 yacos

Peakuuu, naymue 0e3 M3MEHEHHUsI COCTABA BelleCTB. AJUIOTPONUS M aJUIOTPOITHBIE
BUJOM3MEHEeHHA. [IpHuMHBI aIOTPONUM Ha TIpuMepe MoIuUKAIUil KUCIOpoja, yriepoja,
docdopa. O30H, ero OHOIOTHIECKAs POJIb.

H3omepus u ©u30MepHL.

Peakuumn, uaymue ¢ H3MeHEHHEeM COCTaBa BellecTB. Peakiuu coenuHeHus,
pa3ioKeHus1, 3aMeIIeHUs] 1 OOMEHa B OPraHN4ecKOi U HeOpraHn4eckoi xumuu. Peakuuu sK30-
U SHIOTEpMUYECKHE. Peaknuu ropeHus, Kak YacTHBIA clydal HSK30TEPMUYECKUX PEAKIIHI.
TennoBoii 3¢ ekt XuMUIecKoi peakui U TEPMOXUMUYECKHE YPaBHEHHUS.

Ckopocth xuMuYeckoil peakuuu. CKOPOCTh XMMHUYECKUX peaAKIU. 3aBUCUMOCTH
CKOPOCTH PEAaKLUU OT NPUPOJbl PEATUPYIOLIUX BEIIECTB, KOHIIEHTpALMH, TEMIIEpaTyphl,
MOBEPXHOCTU CONMPUKOCHOBEHMSI U KaTanuzaropa. Peakuuu romo- u rereporennsie. [lonstue o



Kataiau3e U Karanuzaropax. depmMeHTHl, Kak OMOJIOTHYECKHE KaTalu3aTopbl, OCOOCHHOCTH HX
(YHKIMOHUPOBAHUS.

O6OparumMocTh XMMHYECKHX peakuuil. HeoOpatumbie u oOpaTUMble XHUMHYECKHE
peakuuu. COCTOSHHUE XUMHYECKOTO pPAaBHOBECHS I OOPATUMBIX XUMHUYECKUX PEaKIUil.
CniocoObl cMelIeHns] XUMUYECKOr0 paBHOBECUSI Ha MpUMEpe CHHTe3a aMMHuaka. B3aumocBs3b
TEOPHUH U MPAKTUKU HA IPUMEPE 3TOr0 CUHTE3A.

Poab Boabl B XxuMu4Yeckoil peakuuu. VcTuHHBIE pacTBOphl. PacTBOpuMOCTh U
KIacCU(UKALMA BEMIECTB 10 JTOMY MPH3HAKY: pACTBOPUMBIC, MAaJIOPACTBOPUMEBIE U
HEpPacTBOPHUMBIE BEILIECTBA.

ONEKTPONMUTBl M HEIJEKTPOJUTHI. DJIEKTpPOJIUTHYECKas aAuccouuanus. Kucnorsl,
OCHOBaHMUS, COJIM C TOUKH 3PEHUS TEOPUHU IEKTPOJUTUUECKON JUCCOLMALIH.

XUMUYECKUE CBOMCTBA BOJBL: B3aUMOACHUCTBUE C METAUIAMU, OCHOBHBIMH U
KUCJIOTHBIMM ~ OKCHJAMHU, pa3joKeHHe U 00pa3oBaHUE KpUCTAUIOTHApaToB. Peakuuu
TUAPATALNHA B OPTAHUYECKON XUMHUH.

I'maposin3 opraHuvyeckuX M HEOPraHMYECKUX coeaqnHeHuii. HeoOpaTumeblil ruaposus.
OOpaTUMBIii THIPOIN3 COTEH.

['maponnus oOpraHWyYecKHX BEIIECTB M €ro IMPAaKTHYECKOE 3HAYEHUE JUJIS IOIYy4YEHUs
TUAPOIU3HOIO CHOUpTa M MbUIa. buosornueckas posib TUAPOIU3a B IJIACTUYECKOM U
SHEPreTU4ecKoM OOMEHE BEIIECTB U SHEPTHH B KIIETKE.

OxucauTeIbHO-BOCCTAHOBUTE/IbHBIEe peakuuu. CrteneHb okucieHus. OnpeaeieHue
CTEMEHH OKHCIIEHUS 3JeMEHTOB 1o Qopmyne coenuHeHus. [loHsTre 00 OKHUCIUTETBHO-
BOCCTAHOBUTEIbHBIX peakuusix. OKUCIEHHE U BOCCTAHOBJIECHUE, OKUCIUTENb U BOCCTAHOBUTEIb.

DIeKTPoaM3.  DJEKTPOJIM3  KaK  OKHCIHMTEIbHO-BOCCTAHOBHUTEIBHBIA  MpOIIECC.
DIEKTPOIN3 pacTBOPOB U PACIIaBOB HA MpUMepe XJopuaa Hatpus. [IpakTudueckoe npuMeHeHne
3JIEKTPOJIN3a. DNEKTPOJUTUYECKOE MOTYUCHUE ATFOMUHUS.

Jemonctpanun. I[Ipespamenue dochopa kpacHoro B Oenbrif. O3oHarop. Mogenu H-
OyraHa u wn300yTaHa. 3aBHCHUMOCTb CKOPOCTH PEAKIMU OT MPUPOJbl BEIIECTB Ha IMpUMEpE
B3aUMOJICUCTBUSL PACTBOPOB PA3JIMUHBIX KUCIOT OJUHAKOBOW KOHIIEHTPALMH C OJUHAKOBBIMU
Kycoukamu (TpaHyjamH) HUHKAa U OJUHAKOBBIX KYCOYKOB pPa3HbIX METAJJIOB (MarHus, LUHKA,
JKejle3a) C pacTBOPOM COJISHOM KHUCIIOTHL. B3anMonelicTBHE pacTBOPOB CEPHOM KHCIOTHI C
pacTBopaMu THOCYyJIb(aTa HATPUS Pa3NUYHOM KOHLIEHTpAlMM U TeMIieparypbl. Mojenb
KUITSIIEro ciosi. Pa3ioxkeHue mepokcuaa BOAOpPOJa ¢ MOMOIIbI0 Karamuzaropa (MnOz) u
Karajas3bl ChIpOTO Msica U chiporo kaprodeins. [Ipumepbl HEOOpaTUMBIX PEAKIMI, UIYIIUX C
o0Opa3oBaHUeM OcajiKa, Ia3a WK BoJbl. B3aumozelicTBue nuTus U HaTpus ¢ Boaoi. [lomyuenue
okcuna hochopa (V) u pacTBOpeHHE €Tr0 B BOJIE; HCTIBITAHUE IMTOTYUYSHHOTO PACTBOPA JIAKMYCOM.
OO0pasupl KpucTaoruapaToB. VcHbITaHHEe PaCTBOPOB JJIEKTPOJIUTOB M HEIJICKTPOIUTOB Ha
IpPEAMET JUCCOLUMALMM. 3aBUCHUMOCTb CTENEHH 3JIEKTPOJIUTUYECKON AMCCOLMALMN YKCYCHOU
KHACJIOTHl OT pa3baBieHus pacTBopa. [miapomms kapOupa kambimst. [maponus kxapOoHATOB
HICJIOYHBIX METAUIOB M HUTPATOB LMHKAa wiau cBUHHA. [lomydenume wsbina. llpocreiimmue
OKHCITUTEIbHO-BOCCTAHOBUTEINbHBIE PEAKIMU: B3aUMOJACHCTBUE IIMHKA C COJSHOM KHUCIOTOW U
xkene3a ¢ cynbharom meau (II). Mogenp snextponuzepa. Monaenb 3JIEKTPOTU3HON BaHHBI IS
MOJIyYEHUS] ATFOMUHUS.

JlaGopaTopHble onbIThl. 1. Peakiusa 3aMelieHus] MEAN KeJIe30M B pacTBOPE MEIHOTO
Kymopoca. 2. Peakuuu, uaymme ¢ oOpa3oBaHHeM oOcajika, raza uiu Boabl. 3. [lomydeHue
KHCIIOPOJa PpA3JI0KEHWEM IIEPOKCHIA BOJOPOJAa C TMOMOLIBI0 JHOKCHIAa MapraHua H
karanaspl. 4. IlomyueHue BoIOpoAa B3aUMOJEHCTBUEM KHUCIOTHI ¢ UUHKOM. 5. Pasnnunble
CIIy4au THUAPOJIU3a COJICH.

Tema 4. Xumu4deckue peakunu 21 yac

Mertanabl. BzaummoneilicTBue METaNIOB ¢ HEMETAUIaMH  (XJOPOM W CEpOi).
BzaumopeiicTBue METAIUIOB C KUCIOPOAOM. B3anmMoaencTBUE MIENOUHBIX U HIEJTOYHO3EMETBHBIX
METAJJIOB C BOJON. ODJEKTPOXMMHYECKUM psii HaOpsHDKEHUA MeTauioB. B3ammopeiicTBre



METAJJIOB C pacTBOPAMHU KHUCIOT M cojed. AnoMHHOTEpMUA. B3anmonelcTBue HATpus C
ATAHOJIOM U ()EHOJIOM.

Koppo3uss metaioB. IloHsiTHE O XUMHUYECKOM U DJIEKTPOXUMHUYECKOW KOPPO3UHU
MeTasuioB. CriocoOb! 3aIUTHl METAIOB OT KOPPO3HH.

Hemeranabl. CpaBHUTENbHAs XapaKTEPUCTHKA TaJOr€HOB KaK HanOojiee TUIMUYHBIX
npencTaBuTesied HemMeTaioB. OKHCIUTENBHBIE CBOHCTBA HEMETAUIOB (B3aWMOJCHCTBHE C
MEeTaJulaMH W BOJOPOJIOM). BoccTaHOBUTENBHBIE CBOWCTBA HEMETA/UIOB (B3aMMOJICUCTBHE C
0oJee PIEKTPOOTPUIIATEILHBIMI HEMETANIAMU U CIIOKHBIMH BEIECTBAMU-OKUCIUTEISIMH).

Kuciaorsl Heopranuveckue u opranudeckue. Knaccudukanus kucior. XUMHUYECKHE
CBOMCTBAa KHUCJIOT: B3aUMOJIEUCTBHE C MeETaUIaMH, OKCHUJAMU METAJUIOB, THUJIPOKCUIAMU
METaJUIOB,  COMsIMH, cnupTamu  (peakmus — stepudukanuu). OcoOeHHbIE  CBOMCTBa
KOHLICHTPUPOBAHHOM CEPHOM U a30THOU KHUCIIOT.

OcHoBaHMsl HeopraHuveckue W oprannyeckue. OcHOBaHMS, UX KiaccuUKaIus.
XUMHUYECKUE CBOMCTBA OCHOBAHUMW: UX B3aUMOAEHCTBUE C KUCIOTAMH, KUCIOTHBIMU OKCHIAMU
U consiMu. PaznoxeHnne HepacTBOPUMBIX OCHOBAHUM.

Coumn. Knaccudukanus coneil: cpenHue, KUCIble U OCHOBHBIE. XMMHUYECKHE CBOMCTBA
COJIEH: B3aWMOJECHCTBHE C KHCIOTaMH, NIEJIOYaMHM, METaUIaMd U JAPYTMMH  COJISIMH.
[IpencraBurenu coneit U UX 3HaYeHHE. XJIOPUJ HATpusi, KapOoHAT KaibIus, GochaT KaabIus
(cpemnue conm); THAPOKAPOOHATHI HATPUS M aMMOHUS (KUCJIBIE COJIN); THAPOKCOKapOOHAT MEIH
(IT) — manmaxut (OCHOBHAS COJIb).

KauecTBeHHbIE peakuu Ha XJIOpUMI-, Cylb(aT- U KapOOHAT-aHUOHBI, KATHOH aMMOHUS,
katronsl xxenesa (1) u (III).

I'eHeTnueckasi CcBf3b MEXKAY KJIACCAMH HEOPraHMYECKHX M OpPraHu4ecKHX
coeqHeHuil. [IoHATHE O TEHETHYECKOW CBA3M M TEHETHUYECKUX pspax. ['eHermdyeckuil psin
Metauia. ['eHeTndeckuid psinx Hemeramia. OCOOEHHOCTH TEHETHYECKOTO psi/ia B OpraHUYECKOU
XUMUU.

JdemoncTpauuu. Komekmus o6pa3iioB MeTaiiioB. BzauMopeiicTBrue HaTpust U CYpbMBI €
XJOpOM, XKeje3a ¢ cepoi. ['opeHue MarHus W adlOMUHUA B Kucloponae. Bzaumoperncrue
HIEJIOYHO3EMENIBHBIX METAUIOB C BOJIOM. B3amMojelicTBME HATpus € 3TAaHOJIOM U IMHKA C
YKCYCHOM KHCJIOTOM. AntoMuHOTEepMUs. B3anMoeiicTBre MeIM ¢ KOHLIEHTPUPOBAHHOM a30THOM
KUCJIOTOW. Pe3ynbTaThl KOPpPO3UM METAUIOB B 3aBUCUMOCTH OT YCJIOBUM €€ MNpPOTEKaHHS.
Komnekmus o6pa3ioB HemeTamwioB. B3anmoaelicTBie XJIOpHOM BOJBI ¢ pacTBOpaMu OpoMuia H
(unmu) womuaa xanus. KoJulekiuss mpupoOIHBIX OpraHMYecKux KucioT. Pa3baBinenHue cepHoOi
KHMCJIOTBL. B3auMoAeiCTBUE KOHLUEHTPUPOBAHHON CEPHOM KMCIIOTBHI C CaXapoM M LEIUIKOJI030M,
peakuus ¢ Menpio. OOpaslbl MPUPOAHBIX MHUHEPAIOB U OWOJIOIMYECKUX MaTepHasoB,
CoJepKALIMX XJIOPUJ HAaTpus, KapOOHAT Kanblus, pocdar Kanblus, THAPOKCOKAPOOHAT MEAH
(IT). O6pa31el TUIIEBBIX MPOAYKTOB THAPOKAPOOHATOB HATPUS M aMMOHUS, UX CIIOCOOHOCTH K
paznoskeHuto. ["amenune coapl A1 BBIIEUKH KOHIUTEPCKUX n3enuid. KauecTBeHHBIE peakiuy Ha
KATHOHBI U aHUOHBI.

JlabopaTopubie onbIThbl.l. VcnblTaHue pacTBOPOB KHUCJIOT, OCHOBAaHMM U coJiei
nHaukaropamu. 2. [lomydeHue u CBOMCTBAa HEPACTBOPUMBIX OCHOBaHWHU. 3. B3aumoneiicTBrue
COJITHOM M YKCYCHOM KHCIJIOT ¢ MeTajulaMu. 4. B3auMmozeiicTBHe CONSIHON U YKCYCHOM KHCIIOT
OCHOBaHMSIMH. 5. B3aumoneicTBUE COJISTHOM M YKCYCHOM KHCIOT ¢ coiiamu. 6. ['maponu3
XJIOpUJIOB U aneraToB. 7. O3HaAKOMIIEHHE C KOJUIEKLUSIMH METaJlJIOB, HEMETAJUIOB, KHUCIIOT,
MUHEPAJIOB U OMOJIOTUYECKUX MAaTEPUAJIOB, COJIEPIKALIUX HEKOTOPHIE COJIH.

IIpakTnyeckas padora Ne2. Pemenue skcriepuMEHTAIbHBIX 33a4 Ha UICHTU(UKAITIIO
HEOPraHWYECKUX U OPTaHUYECKUX COECTMHEHUM.

Kypc XvMUM HOCHT SKCIIEPUMEHTAIBHBIN XapakTep, MO3TOMY OOJbIIIOC BHHMAaHHE B HEM
YAEIEHO JEMOHCTPAallMOHHOMY OKCIEPUMEHTY M MpaKTUYEeCKHUM padoTaM  ydamlmxcs
(;1abopatopHbIe OMBITH M pa0dOTHI, pelIeHUE 3a1a4, JOMAIIHHE YKCIIEPUMEHTAIILHBIC 3a/1aHus).
[Tporpamma npeaycmMaTpUBaeT UCIOIb30BAaHUE TAKUX METOJOB 00yueHUsl KaKk HH()OPMAIIMOHHO-
pa3BUBAIONIMI, TNPOOJIEMHO-TIONCKOBBIH W TBOPYECKH-PENIPOAYKTHUBHBIM. Ha  3aHsaTHax



UCIONIB3YIOTCS  3[I0pOBbecOeperaronue, UHPOPMAIMOHHO-KOMMYHUKALMOHHBIE TEXHOJIOTHH,
TEXHOJIOTUM  TNPOOJIEMHOTO,  pPa3HOYpPOBHEBOro  OOyueHHs, a  TaKKe  DIEMEHTHI
urpoBoro o0OyueHus. [lpuMeHeHre NaHHBIX TEXHOJIOTMH MO3BOJISET MPUOOIIUTH YUYEHHUKOB K
aKTUBHBIM  CIIOCOOAM  TOJNy4YeHHUs 3HAHWUM, aKTUBU3UPOBATh MBIIUICHUE  y4allluXcs;
Croco0CTBOBaTh (HOPMHUPOBAHHMIO OCHOBHBIX YUE€OHBIX HABBIKOB U YMEHHH (MCCIIEI0BATEIbCKUX,
HKCIIEPUMEHTAIbHBIX, HABBIKOB PaOOThI C PAa3JIMYHBIMU HMCTOYHHKAMU MH()OPMAIMHU, HABHIKOB
paboTHI B TpyMIie, yYMEHHI aHATU3UPOBaTh (aKThl, 1€1aTh BHIBObI, BHICKAa3bIBATh COOCTBEHHBIE
cyxnaeHus). Mcrnonb3oBaHuE BBIIENEPEUNUCICHHBIX TEXHOJIOTUH I03BOJISIET Pa3HOOOpa3uTh,
WHAUBUAYyAIU3UPOBaTh Y4YEOHBbI Mpolecc, caenaTb €ro HHTEPECHBIM JJs O0ydaroluxcs,
HOBBICUTD APPEKTUBHOCTh O0yUCHHUSI.

Pe3ynbTarel 00ydeHHsI OTCIEKUBAIOTCS C MOMOILBIO MTPOMEKYTOUHBIX CAMOCTOSITEIbHBIX,
IPOBEPOUYHBIX Pa0OT B TPAJAULIMOHHOM M TECTOBOM (hopMe, XUMUYECKUX AMKTAHTOB, paboT MO
KapToukaM. JTOroBblii KOHTpPOJNb MO TeMaM OCYUIECTBIsAETCS B (opMe KOHTPOJIBHBIX
pabort. IlpenycMmoTpeHo mpoBeneHUe Tpex 3adeToB B 10 kimacce mo temaM: «YTIEBOJOPOIBD»,
«Kucnopoaconepkamue OpraHMYECKHUE BEIIECTBAa» U «A30TCOJEpKallle OpraHUYecKue
BEIIECTBA» JABYX 3aueToB B 11 kiacce mo TemMaMm «XHMMHUYECKHE CBOMCTBA OPraHHMYECKUX
BEIIECTB» U «XMMUYECKHE CBOMCTBA HEOPTraHMUYECKHUX BEIIECTB»

Temaruueckoe miIaHUpPOBaHUE yUeOHOTO MaTepraa

Ne Tema Konunuectso N3 Hux
/1 1acoB KonTponbssix | [IpakTnueckux
pabot pabor

1 Tema 1. [lepuonnyeckuii 3aK0H U 6 0 0
CTPOEHHE aTomMa

2 Tema 2. CTpoeHue BelecTsa 18 1 1

3 Tema 3. DnekTpoIMTHYECKAS 19 1 1
JYccoLuanus

4 Tema 4. XuMU4eCcKne peakiuu 21 1 1

5 Pe3epBHOE Bpems 4 0 0
Bcero B 11 kiacce 68




KAJIEHIAPHO-TEMATHUYECKOE IINTAHUPOBAHUE MATEPHAJIA.

24 B HEJAEJIIO, BCEI'O 68 HACOB, 13 HUX 4 Y — PEBEPBHOE BPEM:I

Ne Paznen/Tema ypoka KommuectBo Hara
YpoKa 4acoB [To muany | ITo dakty
Tema 1. [lepuoauueckuii 3aKOH U CTpoeHue | 6
aToMma
1 Otxkpsitue .1 MenneneeBsiM 1 1 Henens
IIepuoanueckoro 3akoHa
2 Ilepuoanueckas cucrema J[.M1. Menneneesa | 1 1 Henens
34 Ctpoenue aToma 2 2 Henensd
5-6 [Tepuoauueckuii 3aKOH U CTPOCHHUE aTOMa 2 3 Henensa
Tema 2. CTpoeHue BelecTsa 18
7-8 KoBanenTHast XumMmuueckas CBSI3b 2 4 yenens
9-10 HMonnas xumuyeckas CBSI3b 2 5 Henensa
11-12 | Mertamisl ¥ ciiaBel. MeTajuimyeckas 2 6 Hemens
XHMUYECKas CBI3b
13 ArperaTHble COCTOSIHUS BEILIECTBA 1 7 Henens
14 Bonopoanas cBs3b 1 7 Henens
15-16 | Tunbl KPUCTATITMYECKUX PEIIETOK 2 8 Henens
17 YucThele BElIeCTBa U CMECHU 1 9 "Henena
18 Pemenue 3amau Ha HaXOXKACHUE MacChl 1 9 Henens
(00BEMa) KOMITIOHEHTOB B CMECH
19 Pemrenue 3agad Ha HaX0KAE€HUE MAaCCHI 1 10 genena
YUCTOTO BEIIeCTBa B 00pasiie, MacCOBOM
JIOJIM TIpUMeEcen
20-21 | JlucnepcHbIE CUCTEMBI 2 10-11
HEaCIs
22 [Tpaktuyeckas padora Nel [lomyuenue, 1 11 nenens
coOMpaHHe U Paclo3HABAHUE TA30B:
BOJIOpOAA, KUCIOPOaa
23 [ToBTOpenue u 0606menHue Temol «Ctpoerne | 1 12 Henensa
atomay, «Ctpoenue BemiectBa». [logroroska
K KOHTPOJILHOM paboTe
24 Kontponbnas padota Nelmo Temam TeMbI 1 12 Henens
«Ctpoenue atoMay, « CTpoeHHE BEILIECTBAY.
Tema 3 DieKTpoIUTHYECKAs TUCCOUALUS 19
25-26 | PactBOpHBI 2 13 Henensa
27-28 | Pemenue 3a1a4 Ha pacy€T MacCOBOM JA0JIU 2 14 genensa
BEIIECTBA
29-30 | DAEKTPOJIUTHI U HEIIEKTPOIUTHI 2 15 Henens
31-32 | KucnoTsl B cBETE€ TEOPUHU 2 16 Henensa
AIEKTPOJIUTUYECKON AUCCOLMALIIHI
33-34 | OcHOBaHUS B CBETE TEOPUU 2 17 nenens

AIEKTPOJIUTUUECKON JUCCOIHAIIHI




35-36 | Conu B cBETE TEOPUHU INEKTPOIUTUUECKON 2 18 nenens
U CCOIAIIUU
37-38 | I'unponus 2 19 nenens
39 [TpakTrueckas padota No2 Pemenue 1 20 "Hepens
AKCIICPUMEHTAJIbHBIX 3a7a4 Ha
UJEHTU(DHUKAITAIO HEOPTAHUIECKUX
OpraHNYeCKUX COCTUHEHUN
40 [ToBTOpenue u o6o0meHue Temsl « Teopus 1 20 Henens
AIEKTPOJIUTUYECKON JUCCOLIMAIIIH.
41 [ToaroroBka Kk KOHTPOJILHOU paboTe 1 21 nenens
42 Pemenue 3agad Ha pacu€Thl 1O 1 21 wenens
XUMUYECKOMY YPaBHEHHIO, U30BITOK OJTHOTO
W3 pearupyrolrx BEIecTB
43 KonTpomnbHas padora Ne2 mo Teme 1 22 uenens
DNEeKTPONUTHYECKAs JUCCOLUALIMS
Tema 4 Xumuueckue peakiuu 21 22-23
HEeJEesI
44-45 | Kmaccudukamnuss XHMHYECKUX PEAKITH 2 23-24
HeJens
46-47 | CKOpOCTh XMMHUYECKOHN peakinu 2 24-25
HeJlens
48 Pemenue 3aga4 Ha XMMUYECKYIO0 KHHETUKY 1 25 wenens
49 Karamus 1 26 Henens
50 OOpaTuMOCTh XMMHUYECKUX PEaKIIUi 1 26 "Henens
51 XHUMHYECKOE pPaBHOBECUE 1 27 nenens
52 OKUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 27 Henens
peakmuu
53-54 | DnekTponus 2 28 Henmens
55-56 | O6mue cBOICTBa METAIIIOB 2 29 Henens
57 Koppo3zus meramios 1 30 negens
58-59 | O6mue cBO¥CTBa HEMETAIIIOB 2 30-31
HEeJEes
60 ['enernueckas cBs3p MEKy KiIaccaMmu 1 31 Henens
OpraHUYECKUX U HEOPTaHUIECKUX
COCTUHEHUN
61 [TpakTrueckas padota Ne3 ['eHeTHueckas 1 32 Henend
CBSA3b MEXAY KJIACCAMH OPTaHMYECKUX U
HEOPraHUYECKUX COCIMHEHUN
62 [ToBTOpeHME U 0600IIEHUE TEMBI 1 32 nepens
XUMHUYECKUE PEaKIUU, MOATOTOBKA K
KOHTPOJIbHOU paboTe
63 KontponbHas padota Ne3 mo teme 1 33 Henend
XHUMUYECKUE PEaKIINU
64 Htoroselii ypok-koHpepenius «Pons xumun | 1 33 nHenens
B MOEH JKU3HW
PesepBHOE Bpems 4




65 OBP 1 34 uenens
66 DneKkTponu3 1 34 nepnens
67 IMupponus 1 35 nepnens
68 DJIEKTPOJIUTHYECKAS] TUCCOIUALIHS 1 35 "genensa
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