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IHosicHUTEIbHAS 3aNIUCKA

PaGouast mporpamma pa3paboraHa Ha OCHOBE CIEAYIONINX JOKYMEHTOB:
o ®epnepanbHbIM 3ak0OHOM OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoi

denepauuny;

®denepalibHOT0 rOCyIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAAPTa CPETHETO OOIIEro
o0pa3oBaHus, YTBEPKICHHOTO MPHKa30M MUHHCTEPCTBA 00Opa30BaHUS U HAYKH
Poccuiickoit ®eneparuum ot 17.05.2012 Ne413 (pen.29.06.2017);

[Ipuka3z Munnpocsenienust Poccuu ot 22.03.2021 Ne 115 «Ilopsinok opranuzanuu u
OCYIIIECTBJICHUSI 00pa30BaTEIBHON JEATEILHOCTH IO OCHOBHBIM 00111€00pa30oBaTEIbHBIM
IporpaMMmam - 00pa3oBaTeIbHBIM IPOrpaMMaM HauyaabHOrO 0OIEro, OCHOBHOIO OOIIEro
U CpeaHero o0I1iero oopa3oBaHus»;

e C(II2.4.3648-20 «CanuTapHO-3MIHIEMUOJIOTUYECKUE TPEOOBAHUS K OpraHU3aLUsIM
BOCITUTaHUS U 00y4eHUs!, OTJIbIXa U 03JJOPOBIICHHUS JIETEH U MOJIOAEKUY, (YTB.
[TocranoBnenueM ['maBHOTO rocygapcTBeHHOro0 canutapHoro spada P® ot 28.09.2020
Ne 28);

e CanlluH 1.2.3685-21 «I'uruenuyeckue HOpMATHBBI U TpeOOBaHUS K OOECIEUEHHIO
6e3omacHOCTH U (Wi1M) Oe3BpeAHOCTH Ui uenoBeka (hakTOpoB cpedbl oOuTaHus» (YTB.
[TocranoBnenuem I'maBHOTO rocymapcTBeHHOro canutapHoro Bpaua P® ot 28.01.2021
Ne 2);

e [Ipuka3z Munnpocsemenust Poccun ot 20.05.2020 N 254 "O6 yTBepKIeHUN
(denepanbHOro nepeyuHs y4eOHUKOB, TOMYIIEHHBIX K UCIIOJIb30BAHUIO MTPH pealu3aliu
HMMEIOIIUX FOCYIapCTBEHHYIO aKKpEIUTAIMI0 00pa3oBaTebHBIX IPOrpaMM HauyaabHOTO
oOero,

® OCHOBHOIO 00IIIEro, CpeHero 0oIero 06pazoBaHus OCYUIECTBISIOIIUMHU
00pa30BaTENIbHYIO IEATEIbHOCTDY;

e VYcrap MKOY ®umunmosckoi COILI;

e OcHoBHasg 00pa3zoBaTeNbHAs IPOrpaMMa CpeTHEro 00IIero 0Opa3oBaHus;

e  VYyeOusiii mman MKOY ®wumunmosckoit COL Ha 2021-2022 yueOHBI# 10T
PaGouas mporpamma coctaBieHa Ha ocHOoBe DenepambHOr0O  KOMIIOHEHTA

rOCyJapCTBEHHOTO cTaHaapra u [Iporpammbl kKypca xumuu it 8§ — 11  kiaccos
o011eo0pa3oBaTenbHBIX yupekaeHuil k yueOnukam xumuu aptopa O. C. ['abpuensna (asm. O.
C. I'abpuensn.. — M. : Jlpogha, 2008).

N3ydenne xumun Ha 6a30BOM ypoBHE 00I1Ier0 00pa3oBaHUs HAMIPABICHO Ha JOCTHKEHUE
CHEAYIOLIUX LETIEH:

* OcBOeHUE BaXHEUIIINX 3HAHUI 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XMUMHH, XUMHUYECKON
CUMBOJIUKE;

* OBnaneHue yMEHUSAMH HAOIIOAATh XUMUYECKHUE SIBICHUS, MPOBOJUTH XHUMHUYECKUN
AKCMEPUMEHT, TIPOU3BOANTh PAcUeThl HA OCHOBE XMMUYECKUX (HOPMYIl BEIIECTB M YpaBHEHUU

XUMHUYCCKUX peaKuMﬁ;



* Pa3BuTHE n03HaBaTEIbHBIX HHTEPECOB U MHTEUIEKTYaJIbHBIX CLIOCOOHOCTEN B IIpoLiecce
MPOBEACHUSI XUMHYECKOTO SKCIEPUMEHTa, CaMOCTOATEIBHOTO TMPHOOpPETeHUs 3HAHWKA B
COOTBETCTBUH C BO3HUKAIOIIUMH KU3HEHHBIMH MTOTPEOHOCTSIMU;

* Bocriutanue OTHOMICHHSI K XUMHUH KaK K OJTHOMY U3 (yHJaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U AJIEMEHTY O0IIe4EI0BEUYECKON KyIbTYpHI;

* IlpumeHeHHe NOJYYEHHBIX 3HAHMM W yYMEHMH s O€30I1acCHOr0 HCIOJIb30BaHUSA
BELIECTB M MAaTepHaJioB B OBITY, CEJIbCKOM XO3SMCTBE M Ha IHPOU3BOJACTBE, pPELICHUS
MPaKTUYECKUX 3a/7a4 B IMOBCEIHEBHOW >KM3HH, MPEAYNPEKICHUS SBJICHHUH, HAHOCALIMX BpPEN
3/I0POBbIO YEJIOBEKA U OKPYKAIOLIEH Cpefe.

Pabouas mporpamma paccuntana Ha 34 4aca, U3 HUX 2 4yaca OTBOJUTCS HA MPAKTHYECKUE
paboThl U 2 yaca — Ha KOHTPOJIbHBIE.

[IporpamMma opueHTHpOBaHa Ha MCMOJIb30BaHUE yuyeOHMKa XUMUM Uit 11 kigacca aBTopa
O. C. I'abOpuensina, koTopslif BHeceH B DenepaiibHblil IepedeHb Y4eOHUKOB, PEKOMEHIO0BAHHBIX
(momymenHpIx) MUHHUCTEPCTBOM 00pa30BaHUs K MCIOJB30BaHUIO B 00pa30BaTEILHOM IpoIiecce
B 00pa30BaTeNbHBIX YUPEKIACHUSIX, PEaATU3YIOMMX O00pa30oBaTeIbHBIC MPOTPAMMBI OOIIEro
obOpazoBanus Ha 2012/2013 yueOHBIHI TO/I.

[Ipu peanmzaruu gaHHOM paboueil yueOHO#M MporpaMMbl TTPUMEHSETCS KJIIACCHO -ypOYHast
cuctemMa oOyudeHus. Takum oOpa3oM, OCHOBHOW (OPMOM OpraHu3ai ydeOHOTO Tpolecca
sBnseTcss ypok. KpoMme ypoka ucnosib3yeTcsl JOMalIHss caMOCTOsITeNIbHasg padoTa (BKIHOYAET
paboTy ¢ TEeKCTOM yuyeOHHMKA W JIOTOJIHUTEIbHON JUTEpaTypol AJisi ydallluxcs, BBINOJHEHHE
YIpaXHEHUH U pelIeHHe pPacyeTHBIX 3aJady  pPa3HOMl CJIOXHOCTU IO WHIUBUIYAIbHBIM
KapTOYKaM).

B kauectBe TexHojoruu oOy4yeHHsS MO JaHHOW paboueil Mmporpamme HCIOIB3YyeTCs

TpaJuIMOHHAA TCXHOJIOTUS.



Conepxxanue y4eOHOro npeamera

Tema 1. CTpoenne atoma u nepuoaudeckuii 3axon [I. U. Menpgeseena (3 4)

OcCHOBHBIE CBEJECHMSI O CTPOEHUHM aroMa. SIapo: MpoTOHBI U HEUTpoHBL. M30TOmBI.
DneKkTpoHHass 000Ji0uKka. DHEpPreTHdeckuit ypoBeHb. OCOOEHHOCTH CTPOCHHS AIIEKTPOHHBIX
000JI04EK aTOMOB OJJIEMEHTOB 4-Tr0 U 5-TO0 mepuojoB mnepuoauyeckoil cucremsr [[. U.
MenneneeBa (mepexoAHblx dieMeHToB). Ilonatue o0 opOuTtamsax. S- U pP-opobuTaIu.
DNeKTpOHHbIE KOH(UTYpallUh aTOMOB XUMHYECKUX 3JIEMEHTOB.

[Tepnoanueckuit 3axoH JI. 1. MenneneeBa B cBeTe y4eHHs O CTpOE€HHUH atroma. OTKpbITHE
. . MeHneneeBbIM NMEPUOIUYECKOTO 3aKOHA.

[Tepuoanueckas cucrema xummudeckux snmeMentoB JI. M. MengeneeBa — rpaduueckoe
0TOOpaXkeHHe MEePUOINYECcKOro 3aKoHa. PU3NYECKUN CMBICT MOPSIKOBOTO HOMEpa 3JEMEHTa,
HOMEpa IepuoJa M HOMeEpa rpynnbl. BaneHTHble 31neKTpoHBl. [IpyunHBI U3MEHEHUs CBOMCTB
3JIEMEHTOB B NIEPUOAX U rpynnax (TJIaBHBIX HOATPYIINAX).

[Tonoxxenue BoIopoaa B NEPUOIUYECKON CUCTEME.

3HauYeHHE MEPUOANYECKOr0 3aKOHA U NEPUOJNYECKON CUCTEMbl XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa Juist pa3BUTHS HAYKU U IOHUMAaHUS XUMUYECKON KAPTUHBI MUPA.

JemoncTpanuu. Pasznmuunbie (opmbl mepuoandeckord cucteMbl adnemeHtoB [ H.
Menneneena.

JlabopaTopublii onbIT. 1. KoHcTpynpoBaHue mneproauvecKkoil TaONHIbl 3JIE€MEHTOB C

IIOMOIIBIO UCIIOJIB30BAHUA KAPTOUCK.

Tema 2. Ctpoenne BemectBa (14 4)

HNonnas xumudeckas cBs3b. Katmonsl u aHuonbl. Knaccudukanuss noHoB. MoHHBIE
KpUcTajuinueckue pemerky. CBOKWCTBA BEIIECTB C 3TUM TUIIOM KPUCTAJIIMYECKUX PELIETOK.

KoBanentnass xumuueckasi CBs3b. DIEKTPOOTpULIATENbHOCTh. llosisipHas U HemossipHast
KoBaJieHTHbIE CBs3U. Jlumosb. [loNSpHOCTH CBS3M W MOJSAPHOCTH MOJEKydbl. OOMEHHBIN U

,Z[OHOpHO-aKLIeHTOpHHﬁ MCXAaHU3MBI 06pa3OBaHI/IH KOBAJICHTHOM CBS3H. MOHGKYHHPHLIG n



aTOMHBIE KpUCTa/NIMdeckue pemerku. CBONCTBA BEIIECTB C 3TUMU THUIAMHM KPUCTAJTIMYECKHX
pELIETOK.

Merannuueckas xumudeckass CBs3b. (OCOOEHHOCTM CTpOEHHMS aTOMOB METaJlIOB.
Merannnueckas XUMHYECKas CBA3b U MeTaJUIMYecKas KpucTajauueckas pemierka. CBolicTBa
BEILECTB C 3TUM THUIIOM CBSI3HU.

Bonoponnas xumuueckast CBA3b. MEXMOJIEKYNIsIpHAasE U BHYTPUMOJIEKYIIpHas
BOJIOPOJIHAS CBSA3b. 3HAUEHUE BOJOPOIHOM CBSI3U JJIsl OPraHU3alMK CTPYKTYp OHOIOIMMEPOB.

[Tonumepsl. [lmacTmacchl: TepMOIUIACTBI W PEAKTOIIACTBI, WX NPEACTaBUTEIU MU
npuMeHeHue. BosiokHa: npuponHble (pacTUTENbHbIE M KUBOTHBIE) U XHMHUYECKHE
(MCKyCCTBEHHBIE U CUHTETHUYECKUE), UX MPEICTaBUTEIN U IPUMEHEHHE.

lMazo00pa3zHoe cocTostHuE BemiecTBa. TpH arperatHbIX COCTOSIHUS BOJbI. OCOOEHHOCTH
CTpoeHus ra30B. MoJsipHbIi 00beM ra3000pa3HbIX BEIIECTB.

[Ipumepbl ra3000pa3HBIX MPUPOIHBIX CMECEil: BO3AyX, MPUPOJHBIA Tra3. 3arps3HeHue
aTMocdepsl (KUCIOTHBIE TOXKIH, MTaPHUKOBBIN dPPeKT) 1 Ooppda ¢ HUMH.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJOPO, KUCIOPO/, YIJIEKUCIBIN ra3, aMMHUaK,
stuieH. VX noimydyeHnue, cobnpanue 1 pacro3HaBaHHUe.

Kunkoe coctostane BemectBa. Boma. Ilorpebaenue Boabl B ObITY M Ha TIPOU3BOJICTBE.
JXKecTkocTh BOJBI M CLIOCOOBI €€ YCTpaHEHUsI.

MuHepanbHbI€ BOJIbI, MX MCIIOJIb30BAaHUE B CTOJIOBBIX U JIEUEOHBIX LIETSX.

Kuaxue KpucTauibl U UX IPUMEHEHHE.

TBepnoe coctosiHue BemecTBa. AMOp(HBIE TBEpAbIE BELIECTBA B MPUPOJE U B KU3HU
YeJIOBEKA, X 3HAYEHUE U IPUMEHEHHE. KpuCcTaluMueckoe CTpOCHHE BEILECTBA.

Hucnepcuble cuctembl. llonsTne o nucnepcHeix cucremax. JlucnepcHas ¢asza u
aucriepcuoHHas cpeaa. Kiaccudukanuus AMCHIEPCHBIX CUCTEM B 3aBUCUMOCTU OT arperaTtHoro
COCTOSIHUS IUCHIEPCHOMN Cpeibl U JUCIIEPCUOHHOM (ha3bl.

I'pyboaucriepcHble CUCTEMBI: 3MYJIbCUHU, CYCIIEH3UH, a3PO30JIH.

ToHKOIMCIIEPCHBIE CUCTEMBI: T'€IIN U 30JIU.

Cocras BemiecTBa U cmecel. BelecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMS.
3aKOH ITOCTOSIHCTBA COCTaBa BELIECTBA.

[TonsiTue «1071» M €e pa3HOBUJHOCTH: MaccoBasi (J10J1 3JIEMEHTOB B COCIMHEHUH, J10JIs
KOMIIOHEHTa B CMECH - JIO0JIi IpHUMecei, Ol pacTBOPEHHOIO BEIECTBA B pacTBOpE) U
oObemHas1. J{ons BBIXOa MPOAYKTa PEaKIIUU OT TEOPETUUECKHA BO3MOXKHOTO.

JdemoHcTpanuu. Mozaenb KpUCTAUIMYECKOW peLIeTKH XJjopuaa Harpus. Monenn
KPUCTAJNTMYECKUX PEIIETOK «CYXOTO JibJa» (MU Hoja), anmasa, rpadura (nim kBapua). Moaens

MOJICKYJIbL I[HK 06pa3I_IBI mIacTMacC u u3aciinsg U3 HUX. O6pa3I_U:I BOJIOKOH M U3OCIIHA U3 HUX.



OOpasupl HEOPraHMYEeCKHX IMOJMMEpPOB (cepa IUIACTHYeCKas, KBapIll, OKCHUJI aFOMHHHS,
MIPUPO/IHBIE ATFOMOCHUINKATEI). Moienb MoJispHOTO 0ObeMa ra3oB. OOpa3iibl HAKUIK B YallHUKE
U TpyOax IEeHTPaIBbHOTO OTOIICHHS. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.
JlabopaTopHble onbIThIL. 2. OnpeeneHne Tuia KPUCTAUIMYECKON PEIIeTKU BEIIECTBA U
OMHCaHKUE ero cBOWCTB. 3. O3HAKOMIICHHE C KOJUICKIMEH MOJIMMEPOB: IIACTMACC U BOJIOKOH U
m3aenus u3 Hux. 4. McnbitaHue BOJbI Ha KECTKOCTh. YCTPAaHEHHE >KECTKOCTH BOJBL. 5.
O3HaKOMJIEHHE C MHHCPAJIbHBIMU BOJAMU. 6. O3HaKOMIIEHUE C JAUCTICPCHBIMH CUCTCMAaMHU.

IIpakTnueckas padora Nel. [lonydyenue, cobupanue U pacrio3HaBaHHUE T'a30B.

Tema 3. Xumnueckue peakuuu (8 1)

Peakuuu, naymue 06e3 HW3MEHEHHUs COCTaBa BEIIECTB. AJIIOTPOIHS M aJJIOTPOIHbIE
BUJIOM3MEeHeHUs. [IpuunHbl ayutoTponuu Ha mpuMepe MoauduKanuil Kuciaopona, yriepojaa u
docdopa. O30H, ero Ouonoruveckas poib. Is3omMepsr u u3omepus.

Peakuuu,  waymme C U3MEHEHHSMH COCTaBa BellecTBa. Peakuuu coequHeHus,
pa3nokeHus, 3aMellleHusl 1 oOOMeHa B HEOpraHUUECKO U opraHnyeckoil xumuu. Peakuun s3x30-
U SHAOTepMHUYecKUe. TermnoBoil 3pPeKT XMMHUUECKON Peakuu U TEPMOXUMHUYECKHE YPAaBHEHUS.
Peakuuu ropenus, Kak 4aCTHBIN ClTydaid SK30T€PMUUYECKUX PEAKIUM.

CkopocTh XuMHYeCKOW peakiuu. CKOpOCTh XMMHUYECKOW peakiuuu. 3aBUCHUMOCTh
CKOPOCTH XUMHUYECKOM pEaKIUu OT NPUPOAbl PEArHpPYIOIIMX BEUIECTB, KOHIICHTPALNH,
TEMIIepaTyphl, IO IMOBEPXHOCTH CONPUKOCHOBEHMS M KaTanu3artopa. Peakuuu romo- u
rereporennbie. [loHaTne o karanusze M Karanuzatopax. DepMeHTbl Kak OHOJIOTHYECKUE
KaTaJu3aTopbl, 0COOEHHOCTH X (YHKIIMOHUPOBAHHUSL.

Obpatumocth XxuMHUYecKuXx peakinuil. HeoOparumble u oOpaTuMble XHMHUYECKHE
peakiuu. CoOCTOSHUE XHMHUYECKOTO paBHOBECUS HJIs OOpaTUMBIX XUMUYECKUX PEaKIHil.
CriocoObl CMEIIeHUsT XUMUYECKOTO PaBHOBECHUSl Ha MpUMeEpe cuHTe3a amMMuaka. [lonstue o0
OCHOBHBIX HAy4YHbIX MPUHIMIAX MPOU3BOJICTBA HAa IMPUMEpPE CHUHTE3a aMMHUAKa WA CEpHOU
KHUCIIOTBI.

Ponp Bompl B xumuueckoil peakuuu. HcTtuHHBIE pacTBOpbl. PacTBOpUMOCTH 1
KIacCUpUKausl BEMIECTB MO ATOMY NPHU3HAKY: pPACTBOPUMBIC, MalOpPAaCTBOPHUMBIE U
HEpPacTBOPUMBIE BEIIECTBA.

DNEKTPONAUTBl M HE3JIEKTPOJMTHI. DNEKTpPOJUTHYECKas auccouuanuss. Kucmortsl,
OCHOBAHUS U COJIU C TOUKH 3PEHUSI TEOPUHU IIEKTPOTUTUUECKOHN AUCCOLUAIIIN.

XUMHUYECKHE CBOICTBA BOJBI; B3aUMOJIEHCTBUE C METaJJIaMH, OCHOBHBIMH U
KUCITIOTHBIMH ~ OKCHUIAMH, paszliokKeHHe W 00pa3oBaHHWE KpPUCTALIOTUAPATOB. Peakuuu

ruaparanuvu B OpFaHH‘{eCKOﬁ XUMUU.



I'upponus opraHMyecKux U HEOPraHUYECKUX coeAuHeHud. HeoOpaTumblii ruaposns.
OOpaTuMBIii THIPOJIN3 COJICH.

I'uaponus opraHM4ecKUX COEIMHEHUN M €ro IMPAaKTHUYECKOE 3HAYEHHE NI IOJy4YeHUS
TUAPOJIM3HOTO CINHUpTa W MbUIA. buosornueckas posib THUIpOJiM3a B IIJIACTUYECKOM U
HHEPTETUIECKOM OOMEHE BEIIECTB M YPHEPTUHU B KIIETKE.

OKHCANTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OnpeneneHue
CTETIeHH OKHCIIeHHS 10 (opmyne coenuHeHus. [loHsTHe 00 OKUCINTENEHO-BOCCTAHOBUTEIBHBIX
peakuusix. OKMCIEHHE U BOCCTaHOBJIEHUE, OKMCIUTENb U BOCCTAHOBUTEIIb.

DneKTpoan3. DIAEKTPOIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN MPOIECC. DIIEKTPOJIN3
paciiaBOB M pacTBOpOB Ha TMpuMmepe xjopuaa Hartpus. Ilpaktuyeckoe mnpHUMEHEHHE
ANIEKTPOJIN3A. DIEKTPOJUTHUECKOE MOTYYEHNE aTIOMUHUS.

Jemoncrpanun. Monenu Mosekyn x-Oyrana u uzoOyraHa. Ilpumeprsl HeoOpaTUMBIX
peakuui, uAymux ¢ 00pa3oBaHUEM 0CajiKa, ra3a Wiu BoJbl. B3aumoeiicTBue TUTHUS U HATPUS C
Bojioit. [lomyduenue oxcuaa docdopa (V) U pacTBOpeHHE €r0 B BOJIE; UCIBITAHUE TIOTYYEHHOTO
pactBopa jakMycoM. OOpasipl KpUCTaLUIOTHAPaToB. VchbITaHue pacTBOPOB 3JIEKTPOJUTOB U
HEDJIEKTPOJIUTOB Ha MpeAMET Auccouuanuu. ['uaponn3 kapOOHATOB IEJIOYHBIX METaUIOB U
HutpatoB nuHKa wiau ceuHma (II). I[Ipocreiimme OKMCIUTENTBHO-BOCCTAHOBUTEIBHBIC PEaKIINM;
B3aMMOJICHICTBUE IIMHKA C COJITHOM KHCJIOTOM W kene3a ¢ pacTBopoM cyinbdarta memau (II).
Monenb 3eKTPOIU3HOM BaHHBI JJISl OJTYUYESHHS aTFOMHHHUSL.

JlaGopaTropHble onbIThl. 7. Peakius 3aMeIIeHusi MEIu >KEeJIe30M B PacTBOPE MEIHOTO
Kynopoca. 8. Peakiuu, uaymie ¢ o0pazoBaHueM ocajka, ra3a u Bojsl. 9. [lonyuenue kucnopoa
pasiokeHueM MNepoKCuaa BOJOpoAa ¢ momouibio okcuaa mapranua (IV) u karamasel celporo
kaprodens. 10. IlomyueHne Bogopoaa B3aUMOJCHCTBUEM KHCIOTHI ¢ MUHKOM. 11. Paznuynble

CJIydyau ruipoJjim3a coJiei.

Tema 4. BemecTtBa 1 ux cBoicraa (9 4)

BzaumopeiicTBue MeTauioB € HEMETallaMd  (XJIOPDOM, CEepoll U KUCIOPOIOM).
B3anmMojelicTBre HIENOYHBIX U IIETOYHO3EMENIbHBIX METAIIOB C BOJION. DJIEKTPOXUMUUYECKUMA
pAI HampsDKEHUW MeTalioB. B3anMopeiicTBHE METaIOB € pacTBOpaMH KHCIOT W COJEH.
AmromuHOTepMUsL. B3anuMopeiicTBre HATpUS C ITAHOJIOM U (PEHOJIOM.

Koppo3uss meramnoB. lloHsTHE O XUMHUECKOM M 3IEKTPOXMMHUYECKON KOpPpO3UU
MeTautoB. CriocoObl 3alUTHl METAJIIIOB OT KOPPO3UH.

Hemerannel. CpaBHUTENbHAsS XapakTepUCTHUKAa TalOTEHOB Kak Hanbojiee TUIUYHBIX

HpeHCTaBHTCHeﬁ HeMeTaluioB. OKHCIUTENIBHBIE CBOMCTBA HEMETAJIOB (B3aHMOHCf/'ICTBHC C



MeTajUlaMd U BOJOpojoM). BoccraHoBuTeNnbHBIE CBOWCTBA HEMETAIIOB (B3aUMOJCUCTBHUE C
0oJee IMEKTPOOTPUIIATSIILHBIMI HEMETAIIAMH M CJIOKHBIMH BEIECTBAMU -OKUCIUTEISIMH ).

Kucnorel Heopranmueckue W opraHuueckue. Knaccudukamuss Kucinor. XUMHYECKHE
CBOMCTBA KHUCJIOT: B3aUMOJICUCTBHE C METAUIAMH, OKCHIAMH METAJUIOB, TUAPOKCHIAMHU
METaJUIOB, COJISIMH, crnupTamMu (peakuusi stepudukanmm). OcoOble CBOWCTBa a30THOH U
KOHUEHTPUPOBAHHOM CEPHOM KHUCIIOTHI.

OcHoBaHusi HeopraHudeckue u opranudeckue. OcHOBaHUA, UX KiIaccuuKaims.
XUMUYECKUE CBOWCTBA OCHOBAHUM: B3aUMOJECHCTBUE C KUCIOTAMH, KUCIOTHBIMU OKCHUJAMH U
cosisimu. Pa3nokeHne HepacTBOPUMBIX OCHOBAHUH.

Comu. Knaccuduxamus coseit: cpeHue, KUCIble U OCHOBHBIE. XUMHUYECKHE CBOMCTBA
COJIEH: B3aMMOJICHCTBHE C KUCIOTAMM, IIEJI0YaMH, MEeTaJlJIaMu 1 cosiMu. [IpeacraBurenu cosen
W WX 3HaueHue. XJIOpHUJ HaTpus, KapOoHAT Kamblusg, ¢ocdaT KaibIus (CPEAHHE COJIH);
rUAPOoKapOOHATHI HATPUS U aMMOHUS (KHMCIbIE COJM); ruapokcokapOonat meau (II) - mamaxur
(OCHOBHAs COJIb).

KadecTtBeHHbIe peakiuu Ha XJIOpUI-, Cyab(darT-, 1 kKapOOHAT-aHUOHBI, KATUOH aMMOHUS,
katuonsl xxenesa (1) u (IIT).

I'eneTndeckass CBA3b MEXAYy KilacCaMU HEOPraHWYECKUX M OPraHMYECKUX COEAMHEHUM.
[ToHsiTHE O TEHETMYECKOW CBSI3M M TEHETHYECKUX psjax. [eHeTHyeckud psjg MeTasuia.
I'enetnueckuit psag HemeTawia. OCOOEHHOCTH TEHETHYECKOTO Psiia B OPraHMYECKON XUMHUH.

Jemoncrpanun. Kostekuust oOpa3noB MmeTaisioB. ['opeHue MarHusi U ajilOMUHUS B
Kuciopojie. BzanmoaeicTue menoyHo3eMeNIbHBIX METAJJIOB ¢ BOJIOM. B3aumonaeicTBre nuHKa
C YKCYCHOM KHCIOTOM. AJoMuUHOTEepMHUs. B3aumojelcTBHEe Meau ¢ KOHUEHTPUPOBAHHOM
azoTHOU kucnoToi. Komekius o6pa3uoB HemeTamwioB. Koyekius NpupoIHbIX OpraHU4YeCKUX
kucnoT.  Pa3baBieHue — KOHILIGHTPUPOBAaHHOW  CEepHOM  KHUCIOTHL.  BsaumopeiicTBue
KOHLIEHTPUPOBAHHOMN CEPHOM KUCIIOTHI C caxapoM, IeJITI01030i 1 Mebi0. OOpa3iibl MPUPOIHBIX
MUHEpAJIOB, COJIEpKalllUX XJOpUJ HaTpus, KapOoHar kambuusg, Qocdar Kanmplus u
ruapokcokap6onar meau (II). [Namenue coapl ykcycom. KadecTBeHHBIE peakiyi HA KAaTHOHBI U
AQHUOHBI.

JlabopaTopubie onbiThl. 12. McnelTaHne pacTBOPOB KHUCIIOT, OCHOBaHMM M COJEH
nHauMKatopaMu. 13. B3auMoaeicTBHE COJITHOM KHCIOTBI U PacTBOpa YKCYCHOM KHCIOTBI C
Metauiamu. 14. B3aumopaelcTBHE COJISIHOW KUCIOTBI M PAcTBOpa YKCYCHOM KHCIOTHI €
OCHOBaHUsAMHU. 15. BzaumopeicTBHe COJISHOM KHUCIOTBI M pacTBOpa YKCYCHOW KHCIOTBI C
comsimu. 16. TlomyueHue u cBOMCTBa HEpPacTBOPUMBIX OCHOBaHUU. 17. O3HakomiileHHE C
KOJUISKIIMSIMU: a) METaJuloB; 0) HEMETalUIOB; B) KHCIOT; T) OCHOBAaHUU; /) MHUHEpAlIOB U

OMOJIOTHUYECKUX MaTepruajoB, COACPIKAINNUX HCKOTOPHIC COJIN.



IIpakTuyeckas padora Ne2. Pemenne 3KCriepuMEHTAIBHBIX 33/1a4 Ha WACHTU(DHUKAIIIO

OpPraHu4CCKUX U HCOPTraHNICCKUX COGHHHCHHﬁ.

TemaTuyeckoe MIIAHMPOBAHUE

No | HaumeHoBaHME pa3aeinoB U TEM Bcero B ToMm uncie Ha:
4acoB Vpoku | Ilpaktnueckue | KoHTposbHBIE
paboTHI paboTHI
1 | Ctpoenue atoma u 3 3 - -
MEePUOIUYECKUI 3aKOH
. Y. MenneneeBa
2 | CtpoeHue BemiecTna 14 12 1 1
3 XUMHYECKUE PEAKITUN 8 8 - -
4 | BemecTBa U UX CBOMCTBA 9 7 1 1
Hroro: 34 30 2 2




KaﬂeHnapHO-TeMaanecxoe INIAHUPOBAHUE

[TonsipHas u HeMOJIsIpHAs KOBAJICHTHBIE CBA3H. [[UIOIb.
IonsipaocTh MoJieKyn. OOMEHHBIN U TOHOPHO-AKIENTOPHBIN

g Hara Tema ypoxka Tun TpebGoBaHMs K YPOBHIO OJTOTOBKH Y4alUXCs XHUMHUYECKUH IKCIIEPUMEHT /3
a YpOKa M IEMOHCTpalnH
>
2.
Tema 1. Ctpoenue atroma n nepuoanyeckuii 3axkon /I. U. MenaeneeBa (3 u)
1 Tb. O6mue cBenenus o | [loBropen | 3HaTh: OCHOBHBIE MOHSTHS: BEIIECTBO, XUMUUECKUHN DJIEMEHT, §1, ctp.12
CTPOECHHMH aToMa us u aToOM, MOJIEKYJIa, OTHOCUTEJIbHAS aTOMHAsI K MOJICKYJISIpHAS yop. 8
0000II[eHN | MacChl, HOH, H30TOIIHI.
A Ymerb: Onpenensars 3apsi HOHA, COCTABIISITh CXEMY CTPOECHHUS
aToma
2 [Tepnoanueckuit 3akoH | [loBropen | 3Hark: [lepmoanueckuii 3akoH MopennpoBanue §2 (o
W CTPOEHHE aTOMa Hs U YMeTh: XapakTepu30BaTh AIEMEHThI MaIbIX iepuoaoB B [ICXD MMOCTPOEHUS cTp. 18),
00001IeHN [Tepuoamueckoii cucremsr | ymp.1-4
S (TabIUIIBI) SJIEMEHTOB
3 [Tonoxenue Bogopoaa | Iloropen | 3nark: [lonoxenue Bogopoaa B [ICXD. 3nauenue §2
B [lepunoanyeckoii Ui u [Tepuoanueckoro 3akona u [ICXD
cucreme 000011eHn | YMeTh: COCTaBISTh CXeMY CTPOSHUS aTOMa BOJAOPOAa
H.1.MengeneeBa a
Tema 2. Ctpoenue Bemectna (14 1)
4 HNonnas xumuueckas KomOunam | 3HaTk: biaropoaHsie ra3pl, 0COOCHHOCTH CTPOSHHS UX aTOMOB. Onpenenenve Tuna §3, ymp.1-
CBSI3b poBaHHbIi | [Ipouieccsl BoccTaHOBIEHUS M OKUCIIEHHS. KaTHOHBI ¥ aHUOHBI. KpUCTaJUIMYECKOU 8 (ycTHO),
Nonnas xumuyeckast csizb. Cxembl 00pa30BaHUs BEIIECTB C PELIETKU BEIleCTBA U 9
MOHHOM XMMHUYECKOU CBs3bI0. KpHucTammmyeckue pemerKu. OIIMCaHUE €ro CBOKCTB (rcbM.)
HNouHble kpuctaminueckue pemietku. [Ipumeps! BeniecTs ¢
MOHHBIMHM KPUCTAJNIMYECKUMH PELIETKAMHU U UX CBOMCTBA.
Knaccudukarus HOHOB: 10 cocTaBy (IIPOCTHIE U CIIOKHBIE), TIO
3HaKy 3apsaa (KaTUOHBI U AaHUOHBI)
Ymerb: OnpenensiTe TUN XUMUYECKOUN CBSI3U B COEMHEHUSX,
0OBSACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; IPUPOTy XUMHUECKOH CBsI3U (MOHHON)
5 KoBanenTnas Kom6unu | 3natb: KoBanentHas xumuueckas cBsi3b. CxeMbl 00pa3oBaHus §4, ynp.1-
XUMUYECKasi CBS3b. POBaHHBIN | KOBJIEHTHOM XUMHUYECKOH CBS3H. DIEKTPOOTPULIATEIbHOCTb. 8




MeXaHU3MbI 00pa30BaHUs KOBAJICHTHOM XMMHUYECKON CBSI3H.
MouiekynspHble U aTOMHbIE KPUCTAJUINYECKUE PELIETKHU.
[Ipumeps! BelecTB ¢ MOJIEKYASIPHBIMUA U ATOMHBIMH
KPUCTAJUIMUECKUMHU PEIIeTKaMU U UX CBOMCTBA

Ymerb: Onpenenarb THI XUMUYECKON CBSI3U B CO€AMHEHUSX,
0O0BSACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT UX COCTaBA U
CTPOCHHUS; TPUPOLY XUMHUYECKOM CBS3H (KOBAJICHTHOM)

Meranmnnueckas
XUMHNYCCKAAa CBA3b

KombOunu
pOBaHHBIN

3HaTh: OCOOEHHOCTH CTPOEHHUS AaTOMOB METAJLIOB.
Merannuyueckass XMMUYeCcKas CBA3b. MeTajuinueckas
KpUCTaJUTMYECKas pemeTka. Gu3ndeckiue CBOMNCTBAa METaJIOB:
MJIACTUYHOCTb, AJIEKTPO- U TEIJIOMPOBOJHOCTh, METATUIMUECKHI
6neck. Meramnueckue cruiaBbl (OpoH3a, YyTr'yH, CTalb,
JFOPATTIOMUHUIN )

Ymerb: OnpeaensaTs TUIT XUMHUYECKON CBSI3H B COEIMHEHUSIX,
0OBSICHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHS; IPUPOAY XUMHUECKOU CBS3H (METAITHYESCKOH)

§5, ymp.1-
3

Bopoponnas
XUMHYECKas] CBA3b

Komb6uamn
pOBaHHBIN

3nartb: BogopoaHas xumuueckasi CBsi3b. MexaHnu3M oOpa30BaHMs
BOJIOPOJHOM CBSI3H. BHYTpUMOIEKYyIsIpHAS U MEKMOJICKYIsIpHAs
BOJIOPOJIHAS CBsI3b. BoopoaHast CBs3h B O€NIKaX U HYKICHHOBBIX
KHCJI0TaX

Ymerh: OnpeaensaTs TUIl XUMUYECKON CBSI3U B COCAMHEHUSIX,
OOBACHATH 3aBUCUMOCTDL CBOMCTB BEIIESCTB OT HX COCTaBa U
CTPOCHHMS; IPUPOAY XUMHUIECKOH CBS3H (BOIOPOTHON)

§6, ymp.1-

[Tonumepsr
OpraHUYeCcKUe U
HEOPraHU4eCcKue

KomOuamn
POBaHHBIN

3uarh: [lonmumepsr. [Inactmaccerl. Knaccudukanus noimMepos 1o
MPOUCXOKACHUIO (OHOIOJIMMEPBI, HICKYCCTBEHHBIE U
CUHTETHYECKHE TIOJMMEPHI) U MO0 OTHOIICHHUIO K HArPeBaHHUIO
(TepMoruIacThl U TepMOpeakToIuiacTel). [IprumMepsl miacTmace.
Bonokna. [Ipupoanbie BoTOKHa (KUBOTHBIE, pACTUTEIbHBIC U
MUHEPATbHBIC), XHMUYECKHE BOJIOKHA (MCKYCCTBEHHBIE U
cUHTeTHuYecKue). Heopranuueckre nmoiuMepsl

Ymerh: OTIMyaTh TUIIHI IJIACTMACC U BOJIOKOH

Kosmnekuun racrmMace u
BOJIOKOH.

OOpa3ibl HEOPraHUIECKUX
HOJIMMEPOB: CEPBI
I1acTHYecKoi, pocdopa
KpacHOTro, KBapIa u T.JI.
Mopenu Mosekya OenkoB
u JIHK

§7, ynp.1-

I'azoo6pa3nbie
BEIICCTBA

Kom6unun
POBaHHBIN

3HaTh: ArperaTHbie COCTOSIHUS BEIECTB (Ta3000pa3Hoe, KUIAKOE
1 TBepoe). 3akoH ABoraipo. MosipHeIil 00beM ra3oB. Bo3ayx u
MIPUPOIHBIN ra3 — MpUpoIHbIE Ta3000pa3Hbie cMecu. Bogopo.
Kucnopon u o30n. Kucnotusie noxau. [lapaukoBbliii 3G QexT.
Vrnekucielii ra3. AMMuaKk. OTHIIEH

§8, ymp.1-
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10 Kunkue BemiecTBa Kom6unu | 3uathb: Bona, ee Gmonorudeckas posib. KpyroBopor BoibI B ’KecTtkocTh BOJBI. §9, ynp.1-
poBaHHBbIN | ipupojie. IIpruMenenne Boibl B IPOMBIIIJIEHHOCTH, CETLCKOM CnocoOsl ee yctpanenus. | 8
xo3siicTBe U ObITY. JKecTkoCTh BO/Ibl. BpeMenHas u nmocrostHHast O3HakoMJIEHHE C
YKECTKOCTb BOJIbl U CIOCOOBI ee ycTpaHeHus. Kuciele coun. MUHEpaJIbHBIMU BOJAMHU
MunepanbHble Bobl. JKHJIKe KpUCTAJIIbI, UX UCIOJb30BAHNE
11 TBepaple BemecTa Kom6unn | 3nath: Kpucrammmueckue n amopdusie Bemectsa. [IpuMmenenue 810,
pOBaHHBINA | aMOpQHBIX BemecTB. OTHOCHTENFHOCTh HEKOTOPBIX XUMUYECKUX ymp.1-8
MOHITUI
12 HMucnepcHsie cuctembl | KomOounu | 3nark: JlucnepcHbie cucteMsl. JlucnepcroHHast cpena u OO0pas31ibl pa3InYHbIX 811,
poBaHHBIN | aucnepcHas ¢aza. Kiaccudukanus 1ucrnepcHbIX CUCTEM T10 CHUCTEM C KUJKOHU cpeno. | ymp.1-4
arperaTHomy coctosHuto. Knaccuduxaius aucnepcHbIX CUCTEM Koarymsuus. Cunepesuc.
1o pazMepy dacTuil ¢paspl. IMynbcuu. CycnieH3un. A3p0o30IIH. Oddexr Tunmans
I'enmn. 3o
13 Cocras BemiecTBa. KomOunu | 3Hath: 3aKoH MOCTOSIHCTBA cocTaBa BelecTBa. Mupopmarus, [IpuroTtoBnenue 812,
Cmecu POBaHHBIA | KOTOPYIO MOKHO MOJYYUTh U3 MOJIEKYJISPHOU (POPMYIIbI JUCIIEPCHBIX CUCTEM yrp.1-4
(bopmynbsHOM enuHMIIBI). MaccoBast 1 0ObEMHAS 0JIS (ycTHO),
KOMIIOHEHTa cMecH. MaccoBast J10J1s1 paCTBOPEHHOTO BEIIECTBA. 5-7
MaccoBas noms nmpuMeceit. MaccoBast 1011 IPOAYKTa pPEaKIIHH. (TTMcHM.)
MougisipHasi KOHIIEHTpaus
14 [Tonyuenue ra3oB u [IpakTide | YMeThb BBINOJHATH XUMUUYECKUN IKCIIEPUMEHT TI0 PACIIO3HABAHUIO
M3Y4YEeHHE UX CBOWCTB | CKas BaXHEHIIINX HEOPraHUYECKUX BEIIECTB
pabota
15 Pemenue pacueTHbIx 3natb: MaccoBas 1 00beMHas J10JIs1 KOMIIOHEHTa CMECH. §12, ymp.
3a1ay C MaccoBast 107151 paCTBOPEHHOTO BelecTBa. MaccoBas J10J1s 10-12
HCI0JI30BaHUEM npumeceil. MaccoBas 1075 IpoayKTa peakuuud. MonspHas (rcbM.)
TIOHSTHS 10JIS KOHIEHTpALUs
16 O00011eHuE 110 TEME [ToBTOpEH
«CTpocHME BEIECTBa» | Usl U
000011eHn
S
17 KonTtponsHas pabora Ypok
1o reMe «CtpoeHue KOHTPOJIS
BEIIECTBA»
Tema 3. Xumnueckue peakuuu (8 1)
18 ITonsATHE O Kom6unn | 3HaTh: XUMHUYECKHE PEAKLUH, WIH XUMUYECKHUE SBICHUS. Kpucrannnueckue §13, ynp.
XMMUYECKON peaklui | pOBaHHBIN | AJIoTpomnus. AJJIOTPOITHBIE MOJU(HUKAIIMN HIIM BUJIOU3MEHEHHUST | PEHISTKH alMasa u 1-9

12




yriaepoaa, cepsl, pocdopa, ooBa u kuciopoaa. Mzomeps! u
nzomepusi. Peakuuu nzomepuzanuu. [Iprauasl MHOrooOpas3us
BELIECTB: AJUIOTPOIHSI U U30MEPHUS

rpadura.

19 Knaccudukarnms KomOunu | 3marb: Peaknuu coequnenus. Peakuuu pasnoxenus. Peakuun Pasnoxenne nepokcuaa §14, ynp.
XUMUYECKUX peakuid | poBaHHBIN | 3amemenus. Peakiuu oomena. [IpaBuiio beproie. BOJOpOJIA. 8,9
DK30- U 3HI0TEpMUYecKe peakuuu. TemnoBoi appexT B3aumoencTeue HaTpus ¢
XUMUYECKON peakunu. TepMOXMMHUUYECKOE YpaBHEHUE BOJIOM.
OTHoLIEHNE CONSIHOM
KHUCJIOTHI K Pa3JINYHBIM
MeTaJjiam.
Peakuus 3amenenust menu
B €€ PACTBOPE KEJIEC30M.
20 Ckopoctb xumuueckoit | KomObunu | 3narh: CKOpocTh XUMHUYECKOH peakiuu. 'oMoreHHbIe 1 3aBUCHMOCTb CKOPOCTH §15, ymp.
peaxkuuu POBaHHBIN | TreTeporeHHble peakiuu. GaKkTopbl, BIUSIOUINE HA CKOPOCTh XUMHYECKUX PEeaKIUi OT 10,11
xumuueckoi peakuuu. [Ipasuno Bant-I'opda. depmeHTSI. pa3INYHbIX (PaKTOPOB
HNaruburtopsl
21 O6paTtumMocTh KombOunn | 3HaTh: HeoOparumbie u 0OpaTUMBbIE peaKIuy. Cxema ycTaHOBKU cuHTe3a | §16, ymp.
XUMHUUYECKON peakiuu | poBaHHbIN | Xumuuyeckoe paBHoBecHe. [Ipunuun Jle- [latense. YcnoBus aMMHaKa 3,5
CMEIIICHUS paBHOBECHSI B pEaKLMU CUHTe3a aMMuaka. Beroop
ONTUMAJILHBIX YCIOBHIA
22 Pouib BosbI B KombOunn | 3HaTk: Kitaccudukaiys BEIeCTB 0 paCTBOPUMOCTH B BOJIC. §17, ymp.
XMMHUYECKUX PeaKlUiX | poBaHHBIN | PacTBopeHHe Kak GU3NKO-XUMHUUYECKUHN TPOIecC. DNEKTPOIUTHI. 10
CreneHs 31eKTpouTHUYEeCKON auccoranuu. CUlIbHbIE U ciiadble
AIEKTPOJIUTHI.
KucnoTsl, OcCHOBaHMS U COJIM B CBETE IEKTPOIUTHUECKON
nucconuanuu. Peakium ruaparanumn
23 I'mpponus B KomOunu | 3narb: HeoOpatumsiii ruaponu3. OOpaTuMblii THIPOIU3 §18, ymp.
OpraHUYeCcKoON 1 POBaHHBIN | HEOPraHUYECKUX COJIEH. [ MAPOJIN3 OPraHMYECKUX BELIECTB. 7,8
HEOPraHU4eCKOn I'mpponus B opranu3anuy )KU3HU Ha 3eMiie
XUMHH
24 OKUCIUTEIIHLHO- KomOunu | 3Hath: OKHCINUTENHHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb 819,
BOCCTaHOBUTEJIbHbBIE POBaHHBIN | OKUCIIEHHUS DJIEMEHTOB. c.155-
peakuuu [IpaBuna onpenenenus CTeNeHeH OKUCIEHNS SJIEMEHTOB. 158, ymp.
OKucanTeNh U BOCCTAHOBUTEIL, OKMCIEHUE W BOCCTAHOBJIEHUE 1-3
25 OneKTpoan3 KomOunn | 3HaTh: DneKTposM3 paciiaBa XJIOpuaa HATpHsl. DIEKTPOIU3 819,
poBaHHBIN | pacTBOpa xnopuga Harpus. [lonydenune amomunus. [Ipumenenue c.158-
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JIEKTPOJIN3A B IPOMBIIIIEHHOCTH

162, yrp.

Tema 4. BemecTBa u ux cpoiicraa (9 )

26 Meramnibt KomOunn | 3HaTh: XUMHYECKHE CBOMCTBA METANIOB: B3aUMOICUCTBUE C B3aumopeiictBue menu ¢ § 20, ymp.
POBaHHBIN | HEMETaJUIaMH, BOJIOM, paCTBOPAMHU KHCIIOT U COJIEH, pacTBOpOM HUTpaTa Sae
Merautorepmust. Kopposus metamioB. XuMudeckas u cepebpa.
ANEKTPOXUMUYECKast Koppo3usi. CiocoObl 3aIIUThI OT KOPPO3UU Koppo3sus xenesza B
Pa3IUYHBIX YCIOBHSIX.
27 Hemerannst Kombunn | 3HaTh: Ousndeckue CBONCTBA HEMETAILIOB. I'openwue cepol u pocdopa | § 21, ymp.
poBaHHBIN | PU3HYECKUE CBOMCTBA IAJIOT€HOB. B KHCIIOPOJIE 6,7
OxucanTenpHble CBONCTBA HEMETAJIIOB.
BoccraHoBuTEIBHBIE CBOMCTBA HEMETANIOB. XUMHUYECKUE
CBOMCTBA raJIOT€HOB

28 Kucnotsr KomOunu | 3narb: Kucnots! B mpupoie. XuMuueckue CBOMCTBa KUCIIOT. B3anmopeiicterue okcuzioB | § 22, ymp.
OPraHu4ecKue 1 poBaHHbBIN | OCOOCHHOCTH B3aUMO/ICHCTBUS KOHIICHTPUPOBAHHOMN CEPHOM C KHUCJIOTaMH. 56, 6
HEOpraHUYecKue KHCIIOTBI ¥ a30THOM KHUCIIOTHI JIFOO0OH KOHIIEHTpaluu ¢ MeTaiamu. | KauecTBeHHbIe peakiiuu Ha

Knaccudukanus kucnor. KauecrBennsie peakiuu Ha anuoHbl: Cl°, | aHMOHBI
I, Br,, SO4%, COz?",

29 OcHoBaHust Kombunn | 3Hark: Knaccudukanus ocHoBaHMA. XUMHUECKHE CBOMCTBA B3aumopeticTBue ¢ § 23, ymp.
OpraHuyeckKue u POBaHHBIA | OCHOBAHUH. KHUCJIOTaMU. 56, 6
HEOPraHU4eCKUe B3aumopeiicteue ¢

COJISIMU.
Pa3znoxenune
HEPACTBOPUMBIX
OCHOBAaHUM.

30 Conu oprannueckue u | KomObunu | 3Harh: CpenHue comu: XJI0pUa HATpHsl, KapOOHAT KaJIbLIUS, [Ipumepsl coneit § 24, ymp.
HEOPraHU4eCK1e poBaHHbIN | docdar kanpius. Kucnbie conn. OcHOBHBIE COITU 560, 6

31 ['eneTnueckas cBs3b KomOunu | 3uath: ['eHeTHueckas cBs3b. [ eHeTHUECKU psiibl MeTasIa U § 25, ymp.
MEXKy KJIacCaMU pOBaHHbIN | HeMeTaia. ['eHeTn4ueckue psiibl OpraHMYeCKUX COCTMHEHUN 6,7
HEOPraHMYECKUX U
OpraHUYEeCKUX
COCIMHEHUN

32 Pemrenne [IpakTue | YMeThb BBINOIHATH XUMHUUYECKUI IKCIIEPUMEHT MO PACIIO3HABAHUIO
AKCIIEPUMEHTAIIbHBIX cKas BOKHEUIIINX HEOPraHUYECKUX BEIIECTB
3aJa4 Ha pabota
UICHTU(DHUKAITIIO
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OPraHUYeCKHUX U

HEOPraHU4eCKUX
COCIMHEHUN
33 KontponsHas pabora | Ypok
3a Kypc 11 kiacca KOHTPOJIA
34 Wrorosslii ypok
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