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[JIAHUPYEMBIE PE3VIJIbTATBI OCBOEHM A YUEBHOTI'O ITPEIMETA

B xone HU3Yy4YCHUS XUMHH B 11 knacce BBIITYCKHHUK HAYYUTCA

- OnpeaciITh IPUHAMICKHOCTD HCOPIraHMYICCKUX BCHICCTB K OAHOMY U3
HN3Y4YCHHBIX KJIaCcCOB/ rpymir: MCTalJIbl U HEMCTAJLJIbI, OKCHUIbl, OCHOBAHUAI,
KHCJIOTBI, COJIN,

- COCTaBIIATH (DOPMYJIIBI BEIIECTB IO X HA3BAHUSIM;
- ONPEAENATh BaJIEHTHOCTD U CTENIEHb OKMCIICHUS DJIEMEHTOB B BEILIECTBAX;

- COCTaBJIATH (DOPMYJIbI HEOPTAHUYECKUX COEIMHEHUH O BaJIEHTHOCTSIM U
CTENECHSAM OKUCJIEHUSI SJIEMEHTOB, a TAK)KE 3apsaM HOHOB, YKAa3aHHBIM B Ta0JIHILIE
PaCTBOPUMOCTH KUCJIOT, OCHOBAHUH U COJIEH;

-OOBICHSTH 3aKOHOMCPHOCTHU U3MCHCHUA (1)I/I3I/I‘-IeCKI/IX U XUMHUYECKHUX CBOMCTB
IMPOCTBIX BCUICCTB (MeTaJ'IJ'IOB 151 HeMeTaJ'IJ'IOB) K UX BBICIIHNX OKCHUIOB,
06paSOBaHHBIX QJICMCHTAMH BTOPOI'O U TPCTHCI'O IICPHUOIO0B,

- Ha3bIBaTh OOIIHME XUMHUUYECKHE CBOMCTBA, XapaKTEPHBIC JIJIs TPYIIT OKCHIOB:
KHUCJIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;

- Ha3bIBAaTh O6HII/IG XUMHUYECCKHEC CBOﬁCTBa, XapaKTCPHBIC I KaKA0T0 U3 KJIACCOB
HCOPraHNYCCKHX BCIICCTB: KHUCIIOT, OCHOBaHI/If/'I, COJIGI>’I;

-IIPUBOJIUTH IPUMEPHI PEAKIIMI, TOATBEPKIAIOIINX XUMUYECKUE CBOMCTBA
HEOPraHUYECKHUX BEIIECTB: OKCUOB, KUCIIOT, OCHOBAHUU U COJIEH;

- OIpeacisITh BEMICCTBO-OKHUCIIUTEIIb U BEIIECCTBO-BOCCTAHOBUTCIIL B
OKHUCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIX PCAKINAX ]

- COCTaBJIATh OKUCIIUTEIbHO-BOCCTAHOBUTENbHBIN OanaHC (111 U3y4EHHbIX
peakiuii) o MpeIoKEHHBIM CXEMaM PEaKIIMii;

- POBOJIUTH JTAOOPATOPHBIE OMBITHI, MOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPIaHUYECKUX BEILECTB;

- POBOJIUTH JTAOOPATOPHBIE OIBITHI IO TIOTYYSHHUIO U COOMPAHHIO Ta3000pa3HbIX
BEIIIECTB: BOJOPOAA, KUCIOPO/Ia, YIJIEKUCIIOTO ra3a, aMMHaKa; COCTaBIISTh
YpaBHEHUS COOTBETCTBYIOIINX PEAKIIHM.

BbIHYCKHI/IK IHOJYYHUT BO3MOKHOCTb HAYYUTDLCH:

- MPOTHO3UPOBATH XUMUYCCKUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa M
CTPOCHHS,



- IIPOTHO3UPOBATH CITOCOOHOCTH BCIICCTBA IMPOABIIATL OKHUCIUTCIIbHBIC WJIU
BOCCTAaHOBUTEIbLHBLIE CBOMCTBA C y‘-IéTOM CTEICHEH OKHCICHUS 9JICMCHTOB,
BXOJAIINX B €TI0 COCTAaB,

-BBISIBJISITH CYIIIECTBOBAHME T€HETUYECKOM B3aMMOCBSI3U MEXK/y BEIlleCTBaAaMH B
psAy: MPOCTOE BEIIECTBO — OKCUJ — T'MIPOKCUJ — COJIb;

- XapaKTepu30BaTh 0COObIE CBOWCTBA KOHIICHTPUPOBAHHBIX CEPHOM U a30THOM
KHCJIOT;

-IPUBOJIUTh IPUMEPHI YPABHEHUI PEAKIIMM, JI€KAINX B OCHOBE ITPOMBIIIJIEHHBIX
CI0CcO00B MOyYEHUsI aMMHUaKa, CEpHOM KUCIIOTHI, UyTyHa U CTaJH;

- OMUCHIBATh (PU3MYECKUE U XUMHUECKHUE MPOIECCHI, SBIISIONINECS YaCThIO
KpYTrOBOPOTa BEIIECTB B MIPUPO/IE;

OpPTraHU30BbIBATL, ITPOBOJAUTL YUCHHUYCCKHC ITPOCKTHI 110 UCCICAOBAHUIO CBOMCTB
BCHICCTB, MMCIOIIUX BAJKHOC IIPAKTHUYCCKOC 3HAYCHUC.

Conepxanue
OBIIASA XUMUAL. 11 KJIIACC

(1 4 B HemeNmo Ha MPOTSHKEHUU YUEOHOTO rojia U3 HUX 1 4 — pe3epBHOE BpeMs
Bcero 34 yaca.)

Conepxanue yaueOHOro Marepuaia
Tema 1. [lepuonnueckuii 3aKoH U cTpoeHue atoma (4 4)

Otkpeitue [. U. MenaeneeBsim [lepronnueckoro 3a koH a. [IepBbie MONBITKH
KJIacCU(UKAIIMA XUMUUYECKUX IJIEMEHTOB. BakHel e MOHATHUS XUMHU: aTOM,
OTHOCHUTEIIbHAsA aTOMHAas U MoJeKyJigpHas Maccel. OtkpeiTue 1. . MenaeneeBbim
[Tepuonnueckoro 3akoHa. [lepuoandeckuii 3akon B popmynuponke JI. U.
Menneneesa.

[Tepuonnueckast cucrema J[. M. Menneneesa. Ilepuonnueckas cucrema [. .
MenneneeBa kak rpaduueckoe otodpaxkenue Ileproauyeckoro 3akona. Pa3nuansie
BapuanTel I[lepuogmueckoid cucremsl. llepuoapl u  rpynmnbel. 3Ha4YeHUE
MEPUOJNYECKOT0 3aKOHA U [leprnoanyecKo CUCTEMBI.

Crpoenue atom a. ATOM — cioHast yacTula. OTKPBITUE AJEMEHTAPHBIX YaCTHIL
M CTpoeHus aroMma. fAapo aroma: MpoTOHBI U HEUTpOHBL. M30TOmBI. M30TOMBI
BOAOPOJA. DJEKTPOHBI. JJIEKTPOHHAsT 000J0YKa. ODHEPreTUYeCKUid ypOBEHb.
Opbutanu: s u p. d-opOutanu. PacnpeneneHre 37I€KTPOHOB IO dHEPreTUUESCKUM
YPOBHSIM M OpOUTANSIM. DJIEKTPOHHbIE KOH(PUTYypalMy aTOMOB XHWMHYECKHX
7JIeMEHTOB. BaieHTHbIE BOZMOXHOCTH aTOMOB XMMHUUECKUX 3JIEMEHTOB.



[Tepuonnueckuii 3aKoH U cTpoe HUEe aToM a. COBpEeMEHHOE TTOHATHE XUMUIECKOTO
anemedTa. CoBpeMeHHass (HOPMYITUPOBKA TEPUOIUYECKOTO 3akoHa. [lpuunHa
MEPUOIMIHOCTH B M3MEHEHHH CBOMCTB XMMHYECKHX d3JeMeHTOB. OCoOEHHOCTH
3aIojl HEHUS JHEPreTUYECKHX YPOBHEW B DJIIEKTPOHHBIX 000JOYKaX aTOMOB
MEPEXO0IHBIX JIEMEHTOB. DJICKTPOHHBIC CEMEUCTBA DJIEMEHTORB: S- U P-3JIEMEHTHI; d-
" f-371eMEeHTHI.

Hemonctpauuu. Paznuunsie popmsl [lepuoanueckoit cucrems! . V1. Menzaeneesa.

Tema 2. Ctpoenue Bemiectna (11)

KoBanentnas  xumuueckass cBsi3b. [loHsATHE O KOBajsieHTHOW cCBs3u. OOmas
JIEKTPOHHAs Mapa. KpaTHOCTh KOBAJIEHTHOW CBA3U. ODJIEKTPOOTPHULATEIBHOCTB.
[lepekppiBaHuE 3IEKTPOHHBIX OpOUTaeil. 6- U m-CcBA3U. KoBajleHTHas NoJisipHas U
KOBAJICHTHAsl HEMOJSpHAas XUMHUYEeCKue CBsi3u. OOMEHHBIH W JOHOp- HO-
aKLENTOPHBIA MEXaHU3Mbl OOpa30BaHHMA KOBAJICHTHOM CBs3M. BemecTtsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH MOCTOSHCTBA COCTaBa IS
BEILIECTB MOJIEKYJISIPHOTO CTPOCHHUS.

NoHHagxXuMuUUYECKad4dCc B 13 b. Katuonsl 1 aHnoHbl. IOHHAS CBSI3b U €€
cBolicTBa. MOHHAs CBA3b KaK KpAaHUN Cllyyald KOBAJICHTHOM IIOJISIPHOU CBS3U.
@opmynbHas equHULIA BellecTBa. OTHOCUTENIBHOCTD JEIEHUS XUMUYECKUX CBS3EH
Ha TUIIBI.

M e T a uueckasi XuMuue ¢ K as cBs3 b. O0mue pusnyeckrue cBONCTBA
METaJUIoB. 3aBUCUMOCTH IJIEKTPOMPOBOTHOCTH METAIIJIOB OT TEMIIEPATYPHI.
CnnaBbl. YUepHbI€ U IBETHBIE CILIABHI.

A T p e rarHbl € COC TOSIHUA B € 111€ CTB a. ['a3bl. 3akoH ABOraapo Iisl Ta30B.
MonspHbIii 00beM ra3000pa3HBIX BellecTB (MPpHU H. Y.). JKuaKocTu.

BonopoanHasxuMuueckascsBs3b BomoponHas cBsi3b Kak 0COOBIi
CIIy4ail MeXMOJIEKYJISIPHOTO B3auMOICHCTBUSA. MexaHu3M ee 00pa3oBaHUs U
BJIMSIHME HA CBOMCTBA BELECTB (Ha mpuMepe Bojibl). cronb3oBanue BOAbI B OBITY
Y Ha MPOU3BOJICTBE. BHYTpUMOIIEeKysipHast BOAOPOIHAS CBSI3b U €€
OMoJIOrM4YecKast poJib.

Tunbel  kpucramuecknx pemerok Kpucramumueckas pemrerka. HoHHbIE,
METAJUIMYECKUE, ATOMHBIE W  MOJIEKYJSIDHBIE KPUCTALUIMYECKHE  PELIETKH.
Annorponusi. AMop(dHbIE BEUIECTBA, UX OTIIMYUTEIbHbBIE CBOMCTBA.

YUuctoie Be mecrTrBpa CMECH. CMecu 1 XUMHYeCKHe COCIUHCHUS. I"'omoreHHsbIe
N TCTCPOIrCHHBIC CMCCH. MaccoBas U oOBeMHas JOJIM KOMIIOHCHTOB B CMCCH.



MaccoBasg nosist npumece. PemieHue 3amady Ha MAacCOBYHO JIOJIKO ITPUMECEH.
Krnaccudukaruys BemecTB 1Mo CTENEeHN UX YUCTOTHI.

HucnepcHblecucTe M bl [londarue qucnepcHoi cucteMsl. lucnepcHas ¢aza
u nucnepcuoHHas cpena. Kmaccupukamms gucnepcHbsix cucteM. Kosumouanbie
JMCIIEPCHBIE CUCTEMBI. 30JIM U reiad. 3HaYeHUE TUCIIEPCHBIX CUCTEM B MPUPOJE U
YKU3HH YEJIOBEKA.

JemoHcTpaunn. Mojens KpUCTAIUIMYECKOW pelIeTKH XJiopuaa HaTpus. O0pasiisl
MHHEPAJIOB C MOHHOW KPUCTAJUIMYECKON PEHIETKOW: KaJIbLMUTa, TajnuTa. Monenn
KPUCTAIUTMYECKUX PEIIETOK «CyXOro Jjpaa» (WM hoja), anMasa, rpadura (Wiu
KBapua). Mozenab MOJSIPHOTO 0ObeMa ra3oB. Tpu arperaTHbIX COCTOSIHHMSI BOJBI.
Juctumusiiyst Bozabl. OOpasilbl pa3iMyHbIX JUCIEPCHBIX CHCTEM: 3MYJbCHH,
CyclieH3ui, a’posoneit, reneit u 3oned. Koarymsuus. Cunepesuc. Dddext
Tunpans.

JlabopaTtopHbie onbIThl. 1. OnpeneneHne CBOMCTB HEKOTOPHIX BEIIECTB HA OCHOBE
TUMA KPUCTAIUIMYECKOW pemeTku. 2. O3HAKOMJIEHHE C KOJUIEKIHUEHW MOJIMMEPOB,
MJaCTMAacC W BOJIOKOH W u3fenuid u3 Hux. 3. XKecTkocTh BOABL. YCTpaHEHUE
YKECTKOCTH BOJIbL. 4. O3HAKOMIICHUE C MUHEPAIBHBIMU BogaMu. 5. O3HaKOMJICHHE C
JMCTIEPCHBIMUA CUCTEMaMH.

[Ipaktnueckas padora Ne 1. [TonyyeHue u pacrio3HaBaHUE Ta30B.
Tema 3. Dnexrponutudeckas nuccounanus (7 4)

P ac T B O p bl. PacTBOpBI Kak rOMOI€HHBIE CHUCTEMBI, COCTOSIIME U3 YaCTHII
pacTBOPUTENSL, PACTBOPEHHOIO BELIECTBA M IPO IYKTOB KX B3aUMOJCUCTBHS.
PactBopenune kak (Qpu3nKO-XMMUYECKHUH mporiecc. MaccoBasi 10Jisl paCTBOPEHHOTO
BemiecTBa. Tumbl pacTtBOpoB. MosisipHas KOHLEHTpalus BelecTBa. MuHepanbHbIe
BO/IBL.

Teopust SJIEKTPOJIUTHUYECKONM JIUCCOUMALMHU. IDJIEKTPOIUTHI U HEIJIEKTPOIUTHI.
CreneHp 3JIEKTPOAUTHYECKON Auccounannu. CuiabHblE U cIa0ble 3JIEKTPOJIMTHI.
YpaBHEHUSI DNEKTPOJIUTUYECKOW JAMccolManuu. MeXaHu3M JIHCCOLMAlUU.
Crynenuaras aucconuanys. BonopoaHslii moka3artelb.

K # ¢ 11 0 T BI B CBETE TEOPHUH ICKTPOJIUTHUECKOHN Auccormanuu. OO1ue cBocTBa
HEOPraHUYECKUX W OPraHUYECKUX KHUCJIOT. YCIJIOBUS TEUYEHHUS PEAKUUU MEXKIY
aMeKTpoauTamMu g0  koHna. Cnenududueckue CBOICTBA a30THOM,
KOHIECHTPUPOBAHHOW CEPHOM W MYPaBbUHOW KHUCIIOT.



O cHOBAaaHUHU A B CBETC TEOPUHU IIIEKTPOIUTHUYECKOW JUCCOLMALMM, HUX
KjIaccuukanus v oOuie CcBOMCTBAa. AMHUHBI KaK OpPraHMYECKHE OCHOBAHUA.
CpaBHEHHE CBOWCTB aMMHaKa, METUJIaMUHA W aHWJIMHA.

C 0 71 1 B CBETE TCOPHUH DICKTPOJUTHIECKON TUCCOIUAIINH, UX KIaCCUPUKAIUSI U
obmue cBorictBa. Conu Kucibie U OCHOBHbIE. COJIM OpraHNYeCKUX KUCI0T. Mblia.
ONEKTPOXUMHUUYECKUN Psii HANPSOKEHWM METauIOB U €ro HCIOJIb30BAHUE IS
XapaKTePUCTUKU BOCCTAHOBUTEIIbHBIX CBOMCTB METAJLIOB.

I'u 1 ponwu 3 Ciuyuau ruaponusa coneid. Peakuust cpenst (pH) B pactBopax
TUAPOIM3YIOIINXCS coeil. ' mapoan3 opraHu4ecKux BEIIECTB, €r0 3HAYEHUE.

JemoHcTpauuu. McnbelTaHne pacTBOPOB 3JIEKTPOJIUTOB M HEAIEKTPOJIUTOB Ha
IpEeAMET JUCCOLMALMK. 3aBUCUMOCTD CTEIIEHH 3JIEKTPOJIUTUYECKON THCCOLUALAN
YKCYCHOM KHCIOTBI OT pasz0aBieHus pactBopa. [Ipumepsl peakiuii HMOHHOTO
oOMeHa, UAYIIHMX ¢ 00pa30BaHUEM OCa/iKa, Ta3a WIK BOJbl. XUMUUYECKHUE CBOMCTBA
KHC- JIOT: B3aMMOJEUCTBUE C METAJIAMH, OCHOBHBIMU U aM(OTEPHBIMUA OKCHJIaMH,
OCHOBaHUAMHU (IlI€JI0YaMU U HEPACTBOPUMBIMHU B BOJIE), COJIsIMU. B3aumoneiictaue
a30THOM KHCIOTBI ¢ Meabto. Pa3z0aBneHue cepHoil kucnotel. OOyrivBaHHe
KOHIICHTPUPOBAHHOM CEPHOM KHCIOTOM caxapo3bl. XUMHYECKHE CBOWCTBA
HIETIOYEHN: PEAKUIHS HEUTpAIU3aluy, B3aUMOJECHUCTBUE C KHUCIOTHBIMU OKCUIAMH,
coisiMi. PasznoxkeHue HEpacTBOPUMBIX B BOJIE OCHOBAaHUN INpH HarpeBaHUU.
XHAMHMYECKHE CBOMCTBA COJEM: B3aUMOJEHCTBUE C METAUIAMM, KHCIOTAMM,
mieJ0o4aMu, C JApYyruMu coisiMu. ['maponu3 kapOupa kanbius. M3yuenme pH
PacTBOPOB THIPOIU3YIOIIUXCS COJIeH: KapOOHATOB IIEOYHBIX METAJIOB, XJIOpUIa
U aneraTa aMMOHMS.

JlabopaTopHbIe OmbIThL. 6. O3HAKOMIIEHUE C KOJUIEKIIUEH KUCIOT.

7. IlomydyeHue MU CBOMCTBA HEPACTBOPUMBIX OCHOBaHUU. 8. O3HAKOMIIEHHE C
KOJUIEKIIMEN ocHOBaHUU. 9. (O3HAKOMJIEHHE C KOJUIEKIMEW MHUHEpAJIOB,
copepxkamux conu. 10. HMcnobiTanue pacTBOPOB KHUCIOT, OCHOBAaHUW U COJIEH
nHaukaropamu. 1 1. Paznuunsie cnydan ruaponausa conen. 12. I'maponns XiaopuioB
Y alleTaToOB IEJIOYHBIX METAILIOB.

[Ipaktuueckass pabGora No 2. PemeHue -dKCIEpUMEHTAIBHBIX 3alady  Ha
UJEHTU(PUKAIINIO HEOPTAaHUYECKUX U OPTAaHUYECKUX COSTUHEHUM.

Tema 4. Xumnueckue peakiuu (11+1 gac pezepBHoro Bpemenu =12 u)

Knaccudukanus xumuueckux peakuuid. Peakuuu, naymmue 6e3 u3MeHEHuUsl CoOcTaBa
BemlectB. Kiaccudukanuss mo 4ucily M COCTaBy pEarupyrolIuX BELIECTB U
MPOJIYKTOB peakiuu. Peakuuu pas3noxeHus, COeIUHEHNs, 3aMeIleHNs 1 OOMEHa B
HEOPTaHUYECKOM XMMHH. Peakunu mpuCcOeIMHEHUS, OTWIEIJIEHUS, 3aMEIICHUS U



M30MEPHU3aLIMM B OPraHUYECKON XMMHUU. Peakuuu noammepusanuy Kak 4acTHBIN
CJIy4aul peakuui NPUCOEANHECHUS.

TemnoB o i 3GDHEKT XUMUYECKUX peaKuid. DK30- U IHIOTEPMHUUECKUE PEaKIIUU.
TepMoxXxuMHUYeCcKHe  YpaBHEHHS. Pacuer  kommuecTtBa  TEIJIOTHI IO
TEPMOXUMUYECKUM YPAaBHEHUSM.

CkopocTh XMMHYECKUX peakiuil. [IoHsITHE O CKOPOCTH XUMHUYECKUX pPEaKIuH,
aHAJIMTUYECKOE BhIpaXKEHUE. 3aBUCUMOCTh CKOPOCTH PEaKIMU OT KOHIIEHTpaluu,
JABJICHUS, TEMIIEpaTyphl, MPUPOABl PEArUPYIOUIMX BEIIECTB, IUIOIMIAAA HX
CONPUKOCHOBEHUS. 3aKOH JIEUCTBYIOIIMX Macc. PernieHue 3aiady Ha XUMHUYECKYIO
KUHETHKY.

K a 1 a 1 u 3. Katanmmuzaropel. Karaim3. ['OMOTeHHBINM M reTEpOreHHbIN KaTaaus.
[Ipumepsl KaTaJUTUYECKUX MPOLIECCOB B MPOMBINUIEHHOCTH, TEXHUKE, OBITY.
@epMEeHTBl U HMX OTIMYMS OT HEOPraHMYECKUX Karanu3atopoB. lIpumeHenue
KaTaJIu3aTopoB U (hEpMEHTOB.

XHUMHYECKOE PaBHOBCCHC. O6paTI/IMBIe )51 H606paTI/IMBIe PCAKIINU. XHUMHYECKOE
PaBHOBCCHUC U CITOCOOBI €T0 CMCHICHHUA Ha IIPUMCPC IIOJYUYCHHUA aMMHAKA. Cunres
aMMHaKa B IIPOMBIINIIICHHOCTH. ITonsarue 06 OoNTHMAILHBIX YCIOBHAX IIPOBCACHUA
TCXHOJIOI'MYCCKOI'0 ITponeccca.

OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC IMPpOLHCCCHI. OKHCIINTENIBHO-
BOCCTAHOBUTCJIbHBIC PCAKIINH. OxuCcINTENIh M BOCCTAHOBHUTENL. OKHCIICHHE M

BoccTaHoBjicHHe. CocTaBiaeHue VDaBHeHI/Iﬁ OKHUCJIUTCIBbHO-BOCCTAHOBHUTCIIbHBIX

pPEAKIMM METOJA0M DJICKTPOHHOTO OajaHca.

OOmuecBouMcTBaMETaJJaJ o0 B. XUMHUYECKHE CBOMCTBA METAJUIOB KaK
BOCCTaHOBUTeJICH. B3anMoaelcTBrEe METAIJIOB ¢ HEMETaJlJIaMH, BOJAOM, KMCJIOTaMH
1 pacTtBopamu coiiel. Metamnorepmusd. Koppo3usi MeTaioB Kak OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIN npoiiecc. CrocoObl 3aIUThl METAJIOB OT KOPPO3UHU.

OOmuecBolcTBaHeMeETaaao0 B. XUMHYECKHE CBOMCTBA HEMETAJIJIOB KaK
okuciurTenen. B3ammonelcTBne ¢ MeTaJUIaMHM, BOJOPOJAOM W JIPYTHMH
HeMeTantaMu. CBOMCTBa HEMETAJNIOB KaK BOCCTaHOBUTeNEH. B3anMojeiicTBue ¢
MPOCTBIMU MU CJIOXKHBIMH BEIICCTBAMH-OKUCTUTEIIMH. OOIas xapaKTepHCTHKA
raJIOT€HOB.

OnexTtponu 3. OO1Me crnocoObl MOTYYSHUS] METANIOB U HEMETAJUIOB. DJEKTPOIIN3
pacTBOPOB W  pacIUIaBOB  JJEKTPOJIMTOB HAa MpHUMEpPE XJIOpHAa HaTpus.
ONEeKTPOIUTHYECKOE  MOJydyeHue  amoMuHus.  [IpakTudyeckoe  3HaueHHE
ANIEKTPOJIM3a. [ anbBaHOMIACTHUKA U TaJbBAHOCTETHS.



3akunrwd4ueHHue. [lepcnekTuBbl pa3BUTHS XUMUYECKONH HAYKH U XUMHUUYECKOTO
MPOU3BOICTBA. XUMHUS U TPOOIEMa OXPaHbl OKPYKAIOIIEH CPEJIbI.

JleMoHCTpanuu. DK30TEPMUYECKUE U SHIOTEPMHUUYECKHE XUMHUYE- CKUE PEaAKIMHU.
TernnoBble SABICHUS NPU PACTBOPEHUH CEPHOM KHMCIIOTHI U AMMHUAYHOM CEIUTPBI.

3aBUCUMOCTh CKOPOCTH pEaklMM OT TMpU POJbl BEIIECTB Ha MpUMEpe

BSaHMOHeﬁCTBHH pacTBOPOB PA3JIMYHBIX KHCJIOT OI[HHaKOBOﬁ KOHOCHTpaIunu C
OIWHAKOBBIMHU KYCOYKaMHU (I’paHy.TIaMI/I) IUHKa 1 OJUHAKOBBLIX KYCOYKOB Pa3HBIX

METa/uIOB  (MarHus, IIMHKa, JKeJie3a) C pPacTBOPOM  COJISTHOM

B3auMopeiicTBue pacTBOPOB CEpHOM KHUCIIOTHI C PACTBOPAMHU THOCYJIb(aTa HATPUS

KHCJIOTEI.

pa3IMYHON KOHIICHTPALMU U TeMIlepaTypbl. MoJieNb KUISIIEro ciios. Pasnoxenue
IIEPOKCHIa BOJIOPOIA C MTOMOIILI0 Heopranudecknx katanm3atopoB (FeCl,, KI) u
IPUPOJIHBIX OOBEKTOB, KapTo(dens).

OKNCJIIUTCIbHO-BOCCTAHOBUTCIIBHBIC pPCaKIUM: BBaHMOHCﬁCTBHe

coJepKalMX Kartaja3dy (ChIpoe MsCO,
[Ipocrenmme
IIMHKa C COJIIHOM KHUCJIOTOM W kene3a ¢ cyiabdparom wmeau (II). Monens
ANEKTpoIu3epa. Mojienb 3JIeKTPOTU3HON BaHHBI JIJIS1 OJTYUYESHUST ATFOMUHUSI.

JlabopaTtopubie omnbIThl. 13. IlomydyeHue kuciopoda pas3ioKEHUEM IEPOKCHUIA
BOJIOpOJIa C MOMOIIBIO JUOKCHJIa MapraHiia M KaTajas3bl CbIporo kaprogens. 14.
Peakuus 3amemieHuss Meau jkene3oM B pactBope cyibgata meau (II). 15.
[TosyyeHue BOIOPOIa B3aUMOIEUCTBUEM KUACIOTHI C HTUHKOM. 16. O3HaKoMIIeHHE C
KOJuIeKuen MetauioB. 17. O3HaKOMIIEHHE ¢ KOJUIEKIMENH HEMETAJUIOB.

TemaTnueckoe mmanupoBanne 11 knace

Tembl

KosnuectBo
4acoB

0  aBTOPCKOWU
IIPOTpaMme

KonunuectBo
4acoB

o paboueit
nporpamme

XapakTepuCTUKa OCHOBHBIX
BHJIOB

JeATEeIbHOCTH. (TPEAMETHBIN
pe3yJbTar).

[Teprnoanyeckuii 3aK0H
u [ICXD

4

3

MIPOTHO3UPOBATh
XUMHUYECKHE CBOMCTBA
BEIIIECTB HAa OCHOBE UX
COCTaBa U CTPOCHUS;

Crpoenue BeniecTna

11

MIPOTHO3UPOBATh
XUMHUYECKHE CBOMCTBA
BEIIECTB HAa OCHOBE UX
COCTaBa U CTPOCHUS

DIIEKTPOIUTAYECKAS
T CCOLAALIMS

Ha3bIBaTh OOIIHE
XUMHUYECKHE CBOMCTRBA,
XapaKTepHBIE ISl KaXKI0TO
13 KJIaCCOB




HEOPraHUYECKHUX BEUIECTB:
KHUCJIOT, OCHOBAHMM, COJICH;

Xumudeckue peakiuu | 11 15

BBISBJISTH CYIIICCTBOBAHHUE
TeHETUYECKOM B3aMMOCBSI3U
MEXK]Ty BElIeCTBaMU B PAIY:
MIPOCTOE BEIIECTBO —
OKCHUJT — TUJIPOKCU]T —
COJIb;

PesepBHOE Bpems 1 -

Hrorosoe nosTopeHue | - 3

MIPOBOANTH JaOOpaTOPHEIE
OTIBITHI TIO TTOJTYYEHHUIO U
coOHpaHUI0 ra3000pa3HBIX
BEIIIECTB: BOJIOPO/A,
KHCIJIOPOJIa, YTJIEKUCIIOTO
rasa, aMMHaKa; COCTaBIISATh
ypaBHEHUS
COOTBETCTBYIOIINX
pEaKIMH.

NTOI'O 34 34

COI''TACOBAHO

IIpotokon 3acemanus
METOJMYECKOT0 00bEeIUHECHUS
yunuteneit MbOY COI Ne 3

29..08.2022rona B.U.bemamosa

COTI'JTACOBAHO

3amecturenb qupekropa no Y BP

JI.H.Mapuenko-Maiictep




		2022-10-19T14:21:05+0300
	Попова Алла Викторовна




