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PABOYAS INPOTPAMMA
1o Kypcy «Xumus»
11 kaace
(68 uacos, 2 yaca B HeleJII0)
IHo yueonnky Xumus O.C. I'aOpuesisin (0a30Bblil ypOBeHb), H31aTeabCTBO «/Ipodar», 2019

IlnanupyemMble npeaMeTHbIE Pe3yJbTAThI 0OCBOeHHS yueOHoro npeamera B 11 kiacce

B pesynbTaTe n3ydeHuss XuMuH Ha 0a30BOM YPOBHE YUCHHUK

A) momKeH 3HaTh U IOHUMATh:

* BOKHEUIIINE XUMUYCCKUE TTOHATHUS: BEIIECTBO, XUMUYCCKUN AJIEMEHT, aTOM, MOJICKYJIa,
OTHOCHUTEJIbHAS aTOMHAs U MOJICKYJISIpHAs. MAcChl, MOH, AJUIOTPOMUS, U30TOIbI, XMMUYECKast
CBSI3b, JICKTPOOTPHUIIATEIbBHOCTh, BAJIGHTHOCTD, CTENIEHb OKUCJIEHHUS, MOJIb, MOJISIpHAs Macca,
MOJIIPHBINA 00BEM, BEIIECTBA MOJICKYJIIPHOTO W HEMOJICKYJISIPHOTO CTPOCHHUS, PACTBOPHI,
SJIEKTPOJIUT U HEDJICKTPOJIUT, SJIEKTPOJUTUYECKAS TUCCOLMAIMS, OKUCITUTEb U
BOCCTAHOBUTEJIb, TETUIOBOH 3(PPEKT peakiuu, CKOPOCTh XUMUIESCKOU PEAKINH, KaTallu3,
XUMHYECKOE paBHOBECHUE, YITIEPOAHBIN CKeJeT, (DYHKIMOHANbHAS TPYIINa, H30MEPHUs,
TOMOJIOTHS;

* OCHOBHBIC 3aKOHBI XUMHUH: COXPAHEHHS MACChI BEIIIECTB, IOCTOSHCTBA COCTARBA,
MEPUOJNYECKUI 3aKOH;

* BaKHEWIIIME BEIIECTBA U MaTepHasIbl; OCHOBHBIC METAIIIBI M CIIABBI; CEPHAs, COJISTHAS, a30THAS
Y YKCYCHAasi KUCIIOTBI; IIEJI0YH, aMMHUaK, MUHEpaJIbHbIE YI0OpEHUs, METaH, ITHJICH, alleTUJICH,
OeH3011, 3TaHOJI, )KUPBI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmal, KIeT4yaTKa, OelIKu, HCKyCCTBEHHBIE
Y CHHTETUYECKUE BOJIOKHA, KayUyKH, MJIACTMACCHI;

b) nomxen ymersb

* OIpenensaTh BAJICHTHOCTb U CTENIEHb OKUCIEHUS! XUMHUECKUX AJIEMEHTOB, TUIl XUMHUYECKON
CBSI3U @ B COCIMHECHUSX, 3apsi/l MOHA, XapaKTep CPebl B BOJHOM PaCTBOPE, OKHCIUTEIb U
BOCCTaHOBHUTEIIb, IPUHAUIEKHOCTh BELIECTB K PA3JIIMYHBIM KJIACCaM OPTaHUYECKUX COeTMHEHUH;
* XapaKTepH30BaTh JIEMEHTHI MAJIBIX TIEPHOJIOB IO WX MOJIOKEHHIO B IEPHOINIECKON CHCTEME
J.11. MenneneeBa; oO1re XMMUYECKHE CBOMCTBA METAIIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB
OpPraHUYECKUX COCIMHEHNH; CTPOCHUE U XUMUYECKHE CBOWCTBA N3YYEHHBIX OPTaHUYECKHIX
COE€IUHEHUI;

* 0OBSICHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX COCTAaBa M CTPOSHHSI; TPHPOTY XUMUIECKOM
CBsI3U (MOHHOM, KOBAJIEHTHON, METAIITMUECKOM ), 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PeaKLuu 1
MIOJIOKEHHS XUMUYECKOTO PAaBHOBECHS OT Pa3IMIHBIX (PAKTOPOB;

* BBIMOJHATh XUMUUYECKHH SKCIIEPUMEHT MO PACIIO3HABAHUIO BaXKHEHUIIINX HEOPTaHUYECKUX U
OpPraHUYECKHX BEIECTB;

* IPOBOJMTH CAMOCTOSTENIbHBINA MOUCK XUMUYECKOH HH(OpPMAIMH C UCIIOIb30BaHUEM
Pa3INYHBIX UCTOYHUKOB (HAYYHO — MOIMYJISIPHBIX U3JJaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HHTEPHETA); UCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHHU Il 00pabOTKHU U Mepesadn
XUMHYECKON MH(DOPMAITUH U €€ MPECTABICHHS B Pa3INYHBIX (hopMax;

B) nomxen ucnonab3oBaTh NpUOOPETEHHBIE 3HAHUS M YMEHUS B IPAKTUYECKOM JIeATENbHOCTH U
[IOBCEHEBHOM KU3HU IS

* 00BSACHEHUS] XUMUYECKUX SBJIEHUH, TPOUCXOIALINX B IPUPOJIE, B OBITY U Ha IPOU3BOJICTBE;
* ornpeesieHus] BO3MOXKHOCTH MPOTEKAHUS XUMHUUECKUX MPEBPAILEHUH B PA3IMYHBIX YCIOBUSIX
Y OLICHKH WX TOCIIECTBUN;

* 3KOJIOTMYECKH TPaMOTHOTO MOBEJICHHSI B OKPY’KaIoLIel cpeie;



*OLIEHKH BIHMSHUS XMMUYECKOT0 3arpsi3HEHUS OKPYIKAFOIIESH Cpe/ibl Ha OPraHU3M YelIOBEKa
JpyTHe )KUBBIE OPTaHN3MBI;

* ©e30macHOro 0OpaIeHus ¢ TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMH, JTA00PaTOPHBIM
00opyI0BaHNEM;

* IPUTOTOBJICHUS] PACTBOPOB 33/IaHHOI KOHIIEHTPALIMY B OBITY U HA TIPOU3BOJICTBE;
*KPUTHUECKOH OIICHKU JI0CTOBEPHOCTH XMMUYECKOW MH(OpMALINK, TOCTYIAIONIEH 13 pa3HbIX
UCTOYHHKOB.

Conepxkanue TeM Kypca.
Tema 1.

CtpoeHue aTomMa u nepuogudeckuii 3axon /.. Menaeseena (84)

OCHOBHBIC CBEACHHSI O CTPOSHUH aToMa. SIIpo: MPOTOHBI M HEUTPOHBI. M30TOIBI. DIIEKTPOHBI,
3JIEKTPOHHAs 000JI0YKa. DHEpreTHIecKuil ypoBeHb. OCOOEHHOCTH CTPOEHUS 3NEKTPOHHBIX 000I0UEK
aTOMOB DJIEMEHTOB 4-TO U 5-TO MEPHOI0B EPUOANIECKON CUCTEMBI (TIEPEXOIHBIX AneMeHToB). [lonaTue
00 opOuTaIsIX. DNEKTPOHHBIE KOHPUTYPALIMH AaTOMOB XUMHYECKUX SIIEMEHTOB.

[lepunonuueckuii 3akoH MeHeneeBa B CBETE YUeHUs 0 cTpoeHuH aroMa. OTKpbITHEe MeHaeneeBbIM
NEPUOINUYECKOro 3aKoHa. [lepuoauyueckas cucreMa XUMUIECKHUX 31€MEHTOB. PU3MUECKHI CMBICIT
MOPSIIKOBOIO HOMEpA 3JIEMEHTa, HOMepa Nepruoa HoMepa rpyninsl. BanenTHsle anekTpoHsl. [IpuyunHel
M3MEHEHUs CBOMCTB 3JIEMEHTOB B IIEpHOJaX U Ipymmnax (riaaBHbIX noArpynnax). [lonoxxenue Bogopoaa B
cucteMme. 3HaueHHEe NMEPUOINYECKOTO 3aKOHA M CUCTEMBI JIJIS1 pa3BUTHS HAYKHU U TIOHUMaHHS XUMHUECKOH
KapTUHBI MUpPA.

Hemoncrpanun. Paznudnbie GopMbI IEPHOANIECKON CHCTEMBI XUMHUYECKHUX 3JIEMEHTOB.
Tema 2.
Crtpoenue BemecTsa (94)

Honnast xumMuveckas cBsi3b. KaTronsl 1 aHnoHbl. Kiaccugukanus nono. MloHHBIE KpUCTAIITMUECKHE
pemerkn. CBOMCTBA BEMIECTB € 3TUM THIIOM KPUCTAUINYECKUX PELIETOK.

KoBajienTHast XUMHYECKast CBSI3b. SJIGKTPOOTpI/IHaTeJII)HOCTB. HOHHpHaH " HEIIOJIAPpHasd CBA3b. I[I/IHOIII).
HOJ'IHpHOCTL CB3U U MOJIAPHOCTD MOJICKYJI. OOMEHHBIH 1 AOHOPHO — aKHeHTOpHLIfI MEXAaHU3MbI
O6paSOBaHI/IH KOBAJICHTHOM CBSI3H. MOJ'IeKy.]'IHpHBIe 1 aTOMHBIC KPUCTAIINYCCKUC PCIICTKU. CBolicTBa
BCHICCTB C OTUMU TUIIAMU KPUCTAJUINYCCKUX PCHICTOK.

MeTtannuueckas cBsi3b. OCOOCHHOCTH CTpOCHHA aTOMOB MCTAJIJIOB. MerTaminyeckas XMMHAYECKas CBSI3b U
MCTAJINYCCKAA KPpUCTAIUINICCKAs PCIICTKA. CBoiicTBa BCIICCTB C 9THUM THUIIOM CBS3H.

Bonopoanas cBs3b. MexxMoneKyssipHas ¥ BHYTPUMOJIEKYJISIpHAs BOJOPO/IHAS CBsI3b. 3HAUEHUE
BOJIOPOJHOH CBS3M AJISl OPTaHU3ALUH CTPYKTYp OHOTIOTMMEPOB.

HOHI/IMepBI. IInacT™Maccsr: TEPMOIUIACTUYHBIC U TEPMOPEAKTUBHBIC, UX MTPEACTABUTCIIN U IIPUMCHCHUC.
Bonoxkna: MNPpUPOAHBIC (paCTI/ITeJ'IBHBIC nu )KI/IBOTHBIG) 1 XUMHYCCKHEC (I/ICKYCCTBCHHBIC nu CI/IHTGTI/IHGCKI/IC),
UX IPEACTABUTCIIN U IIPUMCHCHUC.

T"azo00pa3Hoe cocTosiHNE BelecTBa. Tpu arperaTHpix cOCTOSHUS BOAbI. OCOOEHHOCTH CTPOCHHMS Ta30B.
MonsipHbiii 00beM ra3000pa3HbIX BemecTB. [IpuMepsl ra3000pa3HbIX IPUPOIHBIX CMECEH: BO3AYX,
NPUPOAHBIN Ta3. 3arpsi3HEHNE BOABI (KUCIIOTHBIE T0KAM, TApHUKOBBIN 3(h(dekT) n 0oprda ¢ HUM.
[IpencraBuTeny ra3o00pa3HbIX BELIECTB: BOJOPOA, KUCIOPOJ, YIIIEKUCIIBINA Ta3, aMMHUaK, 3TuieH. Mx
NOJIy4eHue, cOOMpaHue, pacro3HaBaHue.



JKunkoe cocrosiaue Bemectsa. Boaa. [loTpebiaenue BoabI B OBITY U HA TIPOU3BOJICTBE. JKEeCTKOCTh BOAM H
CrocoObI ee ycTpaHeHns1. MuHepallbHbIe BOABI. VX HCITONb30BaHUE B CTOJIOBBIX U JIEUEOHBIX IEIIAX.
Kunxne xpucTamisl, UX MpUMEHEHHE.

TBepmoe coctosiHEe BemecTBa. AMOpGhHBIE TBEPIBIC BEIIECTBA B IPHUPOE U B )KU3HH YEITOBEKA, UX
3HaueHHe U puMeHeHne. Kpucrammdaeckoe CTpoeHue BeIecTBa.

Hucnepcubie cucteMsbl. [loHsaTHE 0 AMCTIepCHBIX cucTeMax. JlucnepcHas (aza v AucnepcuoHHas cpela.
Kraccudukarus IMCcepCcHBIX CHCUTEM B 3aBUCHMOCTH OT arperaTHOTO COCTOSHUS IUCIIEPCHOM Cpellbl U
nmucnepcHoi ¢aspl. ['pyboancnepcHbie CHCTEMBL: SUYITECHH, CYyCTIEH3UH, a3P030JH. T OHKOIMCTIEPCHBIE
CHUCTEMBI: TeJIH 1 301TH.

CocTas BemiecTBa u cMeceil. BerecTBa MOJIEKyIIPHOTO M HEMOJIEKYIISIPHOTO CTPOSHUS. 3aKOH
MTOCTOSTHCTBA COCTaBa BemiecTBa. [IoHATHE «I0MIsD» U ee Pa3sHOBUIHOCTH: MaccoBas (OISl AIEMEHTOB B
COETMHEHHUH, JOJISI KOMITIOHEHTa B CMECH, JTOJISI IPUMECeH, 0 paCTBOPEHHOTO BEIIECTBA B PaCTBOPE) U
oOwvemHast. Jloms BEIXOa MPOAYKTa PEAKIIMHA OT TEOPETHIECKH BO3MOXKHOTO.

HemoHcTpanuu. Monens KpUCTaITMYECKOH pereTky xjaopuaa Hatpus. OOpas3isl MUHEPAIOB ¢ HOHHOU
KPHUCTAIUIMYECKON PEIIECTKON: KaJbIHUTa, raTuTa. Moienn KpUCTaJUINYECKUX PELIETOK «CYXOT0 JIbIay,
anMasa, rpagura (wim kBapua). Mogens monexyisl JJHK. O6pasiisr miiactmacc
(dbeneonohopManbaeruIHbie, MOINYPETaH, MOJIUITHICH, TOJUITPOITUICH, ITOTMBUHUIXJIOPHUT) U U3/ICITHSI
n3 HuX. OOpa3ipl HEOPraHUUECKUX MOIUMEPOB (cepa IuiacTuyecKas, KBapll, OKCH]T aTFOMUHHS,
NPUPOIHBIE ATIOMOCHINKATHI). Mozeab MOJIspHOTO 00beMa ra3oB. TpH arperaTHbIX COCTOSIHUSL BOJIBI.
OO0pa31pl HAKUIY B YaHUKE U TPyOax LEHTPaIbHOro OTOIUIeHHUS. JKecTKOCTh BOJIBI M CIIOCOOHI ee
ycrpanenus. Ipubopsr Ha xunkux kpucramiax. O0pa3sisl pa3aIMyHbIX AUCHEPCHBIX CUCTEM: 3MYIbCUH,
CyCIIeH3HH, 307, reneit u aspozoneit. Koarymsmus. Curepesuc. Dpdext Tunmans.

JlaGopaTopHbIe onbITHI. 2. OnpeeneHre THITa KPUCTAUIMIECKON PENIeTKH BEIECTBA U OTIMCAHUE €T
CBOMCTB. 3. O3HaKOMJICHHE C KOJUIEKIUEHN MOIUMEPOB: IJIACTMACC U BOJIOKOH U U3JIEIUS U3 HUX. 4.
WcnpiTanue BoJbl HA dKECTKOCTh. Y CTPAHEHUE 5KECTKOCTU BOABL. 5. O3HAKOMIICHHE ¢ MUHEPAIbHBIMU
Bogamu. 6. O3HaKOMJIEHUE C TUCTIEPCHBIMU CUCTEMAMH.

IIpakTnyeckas padoraNel nmomyuenne, cobupanue U pacro3HaBaHUE ra3oB.
Tema3
Xumnueckue peakuuu. (16 1)

Peaxruu, uaymiye 6€3 H3MEHEHHUS COCTaBa BEIECTBA. AJIJIOTPONHUS M AJUIOTPOITHBIE BUIOM3MEHEHHS.
[TpuuuHBI AJJIOTPOITMU HA IpUMEpe MOAU(UKALIUN KUCIOpoaa, yriepoaa, hocdopa. O30H, ero
Ouonoruveckas poiib. M3oMepbl 1 U30MepHs.

Peaknuu, unymye ¢ N3MEHEHHEM COCTaBa BEIECTBA. Peakliny CoeIMHEHMS, pa3JIOKEHUs, 3aMEILECHUS U
oOMeHa B HEOPraHUYECKOW XUMHUH. Peakiuu 5k30 U sHI0TepMUdeckre. TemnoBoi 3pPeKT XuMUIeCKOH
peaKknyy U TEPMOXUMHUYECKUE YPAaBHEHU. Peakiuu ropeHys Kak YaCTHBIN CiIydail 3K30TEPMUYECKUX
peaxiumn.

CropocTh XUMHYECKOU peakiui. CKOPOCTh XUMUIECKOW peakIiy. 3aBUCUMOCTh CKOPOCTH XUMUYIECKOM
peaKiyy OT IPUPO/Ibl PEArHPYIOLIMX BEIECTB, KOHIEHTPAIlUU, TEMIEPATYPHI, IIOIA1 TOBEPXHOCTH
CONPUKOCHOBEHHUS U KaTtanu3aropa. Peakiuu romo- u rereporennsle. [loHaTue o kaTanuze u
Karanu3aTopax. DepMeHTHI Kak OMOJIOTHYECKHUE KaTaIN3aTOPhl, 0COOCHHOCTH WX (DYHKITMOHUPOBAHUSI.

OOparumocTh XUMHUYECKHX peakinii. HeoOpaTumMeie u oOpatumble xuMudeckue peakin. CocTosHIe
XHUMHYECKOT0 PaBHOBECHS 7151 00PATUMBIX XUMUYECKUX peakiuil. CocoObl CMEIeHUs] XUMUYECKOTO
paBHOBecHs Ha IpUMepe cuHTe3a aMmMmuaka. [loHsTne 06 OCHOBHBIX Hay4YHBIX HPUHIMIIAX TPOU3BOACTBA
Ha MIpUMEPE CUHTE3a aMMHUaKa WM CEPHON KHCIOTHI.



Pons BOABI B XUMUYECKOM peakinud. VICTHHHBIE pacTBOPHI. PAaCTBOPUMOCTE M KITacCH(UKAIINS BEIICCTB
0 STOMY TPU3HAKY: PACTBOPUMBIE, MaJIOPACTBOPHMEIE U HEPACTBOPHUMBIE BEIIECTBA. DIEKTPOIUTH U
HERIIEKTPOIUTHI. DIEKTPOIUTHIECKas Tuccormarysi. KHciaoTel, OCHOBaHUS U COJM C TOYKH 3PEHHS
TEOPHUH BIEKTPOIUTHIECKON JUCCOIUAIINN. XUMHUYECKUE CBOMCTBA BObI: B3aUMOJICCTBHE C METAJIJIAMH,
OCHOBHBIMH Y KUCIIOTHBIMH OKCHIAMH, Pa3JIOKeHHe 1 00pa3oBaHNe KPUCTAIUIOTUAPATOB. Peakunn
TUApATAlUU B OPTaHUYECKON XUMUHU.

TI'maponm3 opranmyeckux W HeOpraHMIecKux coenuHeHnid. HeoOpaTumerii ruaponm3. OOpaTUMBIIA
TUAPOAN3 coliel. [ Mapoan3 opraHuuecKuX COSAMHEHUN U ero MPaKTUYECKOE 3HAYCHUE JIJISl TOTYYCHHUS
TUAPOIU3HOTO CIUPTA U MbLIa. bronoruueckast posib TUAPONIN3a B INIACTUYECKOM M SHEPTETUUCCKOM
0oOMeEHE BEIIECTB ¥ SHEPTHH B KIICTKE.

OKHCIUTEIBHO — BOCCTAHOBUTECIIBHBIC pCaKkuuu. CreneHb OKUCICHMUS. OHpeI{eﬂCHI/IG CTCIICHU OKHCJICHU
10 (bopMyne COCOUHCHMUA. [TousiTe 00 OKUCIUTENBHO — BOCCTAHOBUTEILHEIX pCaKknugx. Okucnenue u
BOCCTAHOBJICHUC, OKHCIIHUTEIIb U BOCCTAHOBUTCIIb.

OnexTposu3. DIEKTPOIN3 KaK OKUCIUTEIBHO — BOCCTAHOBUTENBHBIH IpoLiece. DIEKTPOJIN3 paciulaBOB Ha
npuMepe xinopuja Hatpus. [IpakTuueckoe IpuMeHEHHE 3IEKTPoIu3a. DIEKTPOIUTUIECKOE TTOTydeHHEe
AMIOMUHHSL.

Hemonctpanuu. [Iperpamenne kpacHoro ¢pocdopa B 6enbiit. O30HaTOp. Mogenu Moyekys1 H-OyTaHa u
n300yTaHa. 3aBUCIMOCTb CKOPOCTH PEaKLUH OT MPUPOJILI BEHIECTB HA IPUMEPE B3aUMOICHCTBUS
PacTBOPOB PA3IUYHBIX KHCIOT OJIMHAKOBOW KOHIIEHTPAIIUU C OTMHAKOBBIMHU IPaHyJIaMH IIMHKA 1
B3aUMOJICHCTBUS OMHAKOBBIX KYCOUKOB Pa3HbIX METAIJIOB (MarHus, LIWHKA, XeJie3a) C CONSTHON
KHCTIOTOH. B3anmMoelicTBre pacTBOPOB CEPHOM KUCIIOTHI C PACTBOPAMH THOCYIIb(haTa HATPHsI Pa3InIHON
KOHLIEHTPAlMK M TemIepaTypbl. Moaens Kumamero cios. Pasnoxkenue nepokcuaa Bogopoaa ¢
MTOMOIIIBIO KaTamu3aTopa (OKcuaa Mapranmna (4)) v KaTamassl CBIPOro Msica U CBIPOTro KapToders.
[Tpumepsl HEOOPaTUMBIX PEaKIUi, HAYIIMX ¢ 0Opa3oBaHHEM OcalKa, Taza WK BoAbl. B3anmoseiicTBue
JUTHSL U HaTpus ¢ Bojoi. [lonyuenue okcuna dpocdopa (5) u pacTBOPEHUE €0 B BOJC; UCIIBITAHUE
MOJY4EeHHOT0 pacTBopa JiakmycoM. O0pasiibl KpUCTALIOTHAPATOB. McnbITaHWEe pacTBOPOB AJIEKTPOJIUTOB
Y HEDJIEKTPOJIMIIOB Ha MPEIMET JUCCOLMAINHN. 3aBUCUMOCTD CTETIEHH JIEKTPOIUTHYECKON TUCCOIHAIIUH
YKCYCHOHM KHCIIOTBI OT pa30aBIeHHOTO pacTBopa. ['uaponus kapouaa xanus. ['uaponu3 kapOoHTOB
IIEJIOYHBIX METAJUIOB M HUTPATOB LIMHKA WK cBUHLA (2). [lomyuenue mbuia. [IpocTelimme okucauTeasHo
— BOCCTaHOBHTEJIbHBIE PEAKIIMU: B3aUMOAEHCTBHIE [IMHKA C COJITHON KUCIIOTOW H XKeJle3a ¢ PaCTBOPOM
cyabdara meau (2). Mogens anektponnsepa. Moiespb 3JeKTPOIM3HON BaHHBI 17151 TOTYYEHUS aJIFOMUHUS.

JlaGopaTopHble onbIThI. 7. Peakiiny 3aMemieHust MeIU ¢ KeJIe30M B pacTBOPE MEJHOr0 Kyrnopoca. 8.
Peakuun, unynime ¢ obpazoBaHueM ocajka, raza, Bogsl. 9. [loxydenune kucinopoaa pasinoxeHHeM
NEepOKCHa BOJOPOJIa ¢ IOMOLIBIO OKcHa Mapraua (4) u karanassl ceiporo kaprodesns. 10. [lonyuenne
BOJIOpPOJia B3aUMOJEHCTBUEM KUCIOTHI ¢ HUHKOM. 11. Paznuunsle ciydau rufponusa cojaei.

Tema 4
BemecTBa u ux cBoiicta (184)

Mertamsl. BzaumoseiicTBre MeTalIoB ¢ HEMeTaIaMH (XJIOPOM, CEPOI U KHCIOPOIOM).
B3aumopeiicTBre METOYHBIX METAIOB U IIETOYHO3EMEBHBIX ¢ BOJOH. DIEKTPOXUMUYECKHUH psif
HanpsKEeHU MeTaoB. B3anMoaelcTBrE METOYHBIX U IET0YHO3EMENBHBIX METAIIIOB C BOJIOM.
DNEKTPOXUMHUYECKUI Psijl HAPSDKEHUE MeTaiuioB. B3anMoeiicTBre HATPHUS ¢ STAHOIOM U (PEHOIIOM.
Koppo3zus meranos. [ToHsTne 0 XUMHYECKOH 1 3JIEKTPOXMMUYECKOI KOPPO3uu MeTaiioB. CriocoOb!
3aIIUTHl METAJUIOB OT KOPPO3HH.

Hemertannsl. CpaBHUTENbHAS XapaKTEPUCTHKA TATOr€HOB KaK HanOojIee THITIMYHBIX MTPEACTaBUTENCH
HeMmeTais1oB. OKHCIMTENBHBIE CBOMCTBA HEMETAIUIOB (B3aMMOACHCTBHE C METAJUIAMH M BOIOPOJIOM).
BoccranoBuTenbHBIE CBOWCTBAa HEMETAILIOB (B3aMMOJICHCTBHE ¢ 00JIee 3IEKTPOOTPHLIATEIbHBIMH
HEMETAJUTAMHU U CIIOKHBIMH BEIIECTBAMHU — OKUCIUTENSAMH).



Kucnotsl Heopranuueckue u opranndeckue. Kiacccudukarus Kucior. XMMHUECKUE CBOMCTBA KUCIIOT:
B3aMMO/ICHCTBHE C METAJIAaMH, OKCHIaMH METaJUIOB, THAPOKCHIAMH METAJIOB, COJIIMHU, CITUPTAMH
(peakrus sTepudukarim). OcoOble CBOHCTBA a30THOW W KOHIIEHTPHUPOBAHHOMN CEpHOM KHUCIOTHI.

OcHoBaHUS HEOpPTaHWYECKHe 1 opranndeckre. OCHOBaHUS, X KIacCUpUKaInsi. XUMAYECKIEe CBONCTBA
OCHOBaHMIl: B3aUMOJIEIICTBHE C KUCIIOTAMH, KUCIOTHBIMHU OKCHUIAMH U COsIME. Paznoxenue
HEpPAaCTBOPUMBIX OCHOBAHHUM.

Comn. Knaccudukanus coseii: cpeaHue, KUCIIbIe 1 OCHOBHBIC. X UIMHUECKHE CBOHCTBA COJICH:
B3aMMO/ICWCTBHE C KICIOTaMHU, IIEI0YaMHy, METaJNIaMH U colisiMu. [IpeacraBuTeny coseil u ux 3HaYeHHe.
Xopu HaTpws, kKapOoHAT Kayrblwsl, hochat Kamelus (CpeIHrue COMN); THAPOKapOOHATH HATPHS U
aMMOHUS (KHCIIBIC COJIN); THAPOKCOKapOoHaT Menu (2) — ManmaxuT (OCHOBHaAs coih). KadecTBeHHAs
peakuus Ha XJIOpHI-, Cynb(dar-, KapOOHAT — aHMOHBI, KATHOH aMMOHMS, KaTHOH kene3a (2) u (3).

I'ermeTndeckast cBsI3b MEXIY KJacCaMH OPTaHUYIECKNX M HEOpraHmIecKuX coenuHeHwid. [lorarue o
TEHETUYECKOH CBSI3U M T€HETUYECKUX psnax. [ eHeTudeckuil psa MeTaiia. [ eHeTHYecKuil psii HemeTaia.
Oco0EHHOCTH M'EHETHYECKOTO Psiia B OPraHMYCSCKOM XMMUMU.

HemoncTpanuu. Komrekuus 00pa3ioB MeTainioB. BzanMonecTBre HATPHS U CYPBMBI C XJIOPOM, JKere3a
c cepoil. 'opeHne MarHus 1 alrOMUHMA B KUCIopoJe. B3anmozeiicTBre 1meI09YH03eMETbHBIX METAIITIOB C
BOJIOM. B3aumoeiicTBre HaTPus C 3TAHOJIOM, ITUHKA C YKCYCHON KUCITOTON. ATIOMUHOTEPMHUSL.
B3aumoneiicTBre MeIu ¢ KOHUEHTPUPOBAHHOM a30THOM KUCIOTOW. Pe3ynbTaThl KOppO3UKM METAIIOB B
3aBUCHMOCTH OT YCJIOBHH ee mpoTekanus. Komnekuus o0pasisl HemeTauioB. B3anmoeiicTBue XJI0pHOH
BOJIBI C pacTBOpOM OpomMuza (noxuaa) kamust. Koyuiekiust mpupoaHbIX OPraHMYeCKUX KHCIIOT.
Paz0baBneHme KOHIIEHTPUPOBAHHON CEpPHOM KUCIOTHL. B3anMomelcTBiE KOHIIEHTPUPOBAHHON CEPHOI
KHCJIOTHI C CaxapoM, LEJUTI0N0301 U Meabto. O0pa3ubl MPUPOAHBIX MUHEPAJIOB, COAEPIKAILNX XJIOPU
HaTpus, KapOoHAT Kanblus, ¢ocdat KaabIws u TuapokapOoHat Meawn (2). OOpas3mpl MHIEBHIX
MPOAYKTOB, COACPIKALIUX THIPOKAPOOHATHI HATPHS U aMMOHHUS, KX CIIOCOOHOCTh K PA3JIOKEHHUIO TIPH
HarpeBaHuu. I'amenune COJbI YKCYCOM. KauecTBeHnnle PCaKun Ha KaTUOHBI 1 aHUOHEI..

JlaGopaTtopHble onbIThI. 12. VcnibiTaHuE PACTBOPOB KUCIOT, OCHOBAHUN U COJIEH MHAMKATOpaMu. 13.
BsanmogeiicTBre COISTHON KMCIOTHI M pacTBOpa YKCYCHOM KUCIIOTHI ¢ MeTaiamu. 14. BzaumoneicTeue
COJISTHOM KHMCIIOTHI M PACTBOPA YKCYCHOM KHCJIOTHI C OCHOBaHUAMU. 15. B3anmoeiicTBre CosHOM
KHCIJIOTBI ¥ PACTBOpa YKCYCHOM KUCTIOTHI C coiisiMu. 16. [lomyueHue u cBOMCTBA HEPACTBOPUMBIX
ocHoBaHuil. 17. 'maponu3 XJIOpUAOB U alleTaTOB HIENOYHBIX MeTasuioB. 18. O3HaKoMmIIeHHE C
KOJUIEKIIUSAMU: a) METAJUIOB; 0) HEMETAJUIOB; B)KUCIIOT; T)OCHOBAHUM; J)MUHEPAJIOB U OMOIOTUIECKUX
MaTepHalioB, COIEPKALIUX HEKOTOPBIE COJIU.

IpakTnyeckas padora Ne2. Pemenne skcriepuMEHTABHBIX 33Ja4 Ha UICHTU(UKAIIMIO OPTaHUYECKUX
HEOPraHMYECKUX COCTUHEHHH.

TeMaTnyeckuil IIIAHUPOBAHUE,

Ne Tema Kon-Bo | B ToMm uucie Ha
4acoB
YPOKH [Ipakt.pabd | Kontp. | JIab.
pab pab
1 Crpoenne aToMa U IepUOANICCKII 6 5 - 1 1
3aKoH MeHzeneeBa
2 Crpoenue BelecTBa 25 23 1 1 5
3 XYUMUYECKHE PeaKIiH 18 17 - 1 1
4 BemecTBa 1 ux cBoicTBa 18 16 1 1 5




IIpomexxyTouHas aTTecTanus 1 1

Utoro 68 62 2 4
KaJIeHllapHO-TeMaTH‘IeCKOG IJIAHUPOBAaHUE.
Ne | No | Tema Kon- Jlata
BO U
I.CTpoeHne aToMa U nepuoaNYecKHii 3aK0H 6
JI.M.Menneneea —

1 1 BBoanblii nHCcTpYyKTaX 110 Th. ATOM — clto’kHas 4acTHIIA. 1

2 2 DNEeKTPOHHBIC KOHPUTYpAIIU aTOMOB XUMHYECKHX 1
JJICMEHTOB

3 |3 | BaneHrTHbIe 3JIEKTPOHBI U BaJCHTHBIE BO3MOXKHOCTH aToMOB | 1
XUMHYCCKHUX JJIEMEHTOB

4 |4 | Ilepuognueckas cucTeMa XUMUYECKUX JIEMEHTOB 1
MenpeneeBa B CBETE YUCHHSI O CTPOCHHH aTOMa
Jl.o.Nel «Koncmpyuposarnue nepuoouueckoti madbauyvl
9/1eMEHMO8 C UCNONIb308AHUEM KAPMOYEK»

5 5 O600611eHre 3HaHUH 0 TEMe 1

6 6 KonTponbnas padora Nel «CtpoeHue aToma» 1
I1.CTpoenue BemecTBa — 25

7 1 HNoHHas xumMuyeckas CBsi3b 1

8 |2 | MoHHBIE KPUCTAIIMYECKUE PEILIETKH 1

9 3 KoBasieHTHast XuMHuueckas CBsI3b 1

10 |4 | Mexanu3Mbl 00pa30BaHMs KOBAICHTHOH CBsI3U (0OOMeHHBIN 11 | 1
JIOHOPHO-aKIENTOPHBIN )

11 |5 | DnexrpoorpunarenbHocTs . [loaspHOCTE MOJIEKY 1

12 |6 | MonekynspHble U aTOMHbIE KPUCTALIMUECKUE PEILIETKH 1
JL.o.No2 «Onpeoenenue muna kpucmaiiuyeckou peulemsu
gewecmaa u onucauue e2o ceoticmay (CBOMCTBA BEIECTB C
STUM THUIIOM CBSI3H)

13 |7 Meramnueckass XMMUYECKas CBSI3b 1

14 |8 Bonoponnas xummdeckas CBsI3b. 1

15 |9 I"a3000pa3zHoe COCTOSIHHME BEIIECTBA 1

16 | 10 | IlpencraBuTenu ra3000pa3HbBIX BEIIECTB 1

17 | 11 | Ilpaktuueckas padora Nel «Ilonyuenue, cobupanue u 1
pacrno3HaBaHHE Ta30B)

18 | 12 | Kuuakoe cocTosSTHUE BEIIECTBA 1
JL.o.Nod «Hcnvimanue 600bl Ha dcecmkocms. YcmpaHenue
HCECMKOCMU 800bL»

19 | 13 | MuHepaibHbIE BOJIbI, UX UCIIOJIIB30BAHNE B CTOJIOBBIX U 1
JIeYeOHBIX TIENISIX
J1.0.No5 «O3naxomnenue ¢ MUHepaibHLIMU 800AMUY

20 | 14 | XXunkue KpUCTaUTBI M UX IPIMEHEHHE 1

21 | 15 | TBepmoe coCTOsSIHUE BEIIeCTBa 1

22 | 16 | JlucniepcHBbIC CHCTEMBI 1




J1,0.No6 «O3HakomaeHue ¢ OUCNepCHbIMU CUCTEMAMUY

23 | 17 | Cocras BemectBa. CMecu 1
24 | 18 | IloHsTHE «0JIS» U €€ PA3HOBUIHOCTH 1
25 | 19 | Pemenue 3a1a4 ¢ MPUMEHEHHEM MACCOBOM JOJIH 1
26 | 20 | OcuHoruble nonoxxenns TCh 1
27 | 21 | 3aBUCUMOCTb CBOMCTB OPraHMYECKHX BEIIECTB OT CTPOCHHS 1
28 | 22 | Ilonumepsl, MIacCTMAcChl 1
29 | 23 | Ilonmumepsl, BOJIOKHA 1
JL.o.Ne3 «O3naxomnenue ¢ Koliekyuel noIUMepos:
NJIACMMACC U 80JIOKOH U U30eNUsI U3 HUXY
30 | 24 | O6o6maromuii ypok mo teme «CTpoeHue BEIeCcTBa» 1
31 | 25 | KonrposbsHas pabora No2 «CtpoeHue BEIIECTBA» 1
1. Xumnyeckne BemecTraa 18
32 |1 Peakiuu, naymme 6€3 N3MEHEHHS COCTaBa BEIICCTB. 1
33 |2 N3omeph! 1 n3omepus 1
34 |3 Peaxiuu, uaymme ¢ ”3MEHEHHEM COCTaBa BEIIECTB 1
JL.o.No7 « Peakyus 3amewjenus meou ¢ dHcene3om 8 pacmeope
MEOH020 Kynopoca»
JL.o.Ne§ «Peaxyuu, uoywue ¢ obpazosanuem ocaoka, 2a3a u
80001
35 |4 TennoBoi 3 PeKT XMMUIECKON peaKIuu 1
36 |5 | CkopocTh XMMHUYECKOUN peakiuu 1
37 |6 Karanu3 u kataau3atopsl 1
JL.o.No9 «llonyuenue kuciopooa pasznodiceHuem nepoxkcuod
8000p00A ¢ NOMOWBIO OKCUOa Mapeanya (4) u kamanazol
Cbipo2o Kapmogensy
38 |7 OO6paTUMOCTh XUMHUECKUX PeaKIni 1
39 |8 | Xumudeckoe paBHOBECHE U CIIOCOOBI €r0 CMEIICHMS 1
40 |9 | HayuHbple mpUHIMITEI TPOU3BOJICTBA HA IPUMEPE CHHTE3a 1
aMMHaKa U CEpHOM KHCIOTHI
41 | 10 | UcTuHHBIE pacTBOPHI 1
42 | 11 | DnexTponuTHUECKas JTUCCOIUAIUS 1
43 | 12 | XuMudecKue CBOMCTBA BOJIBI 1
44 | 13 | I'upponus coneit 1
J1.0o.No 10 «Pasnuunsie cayuau 2uOpoau3a conetly
45 | 14 | l'upponu3 opraHMYECKUX COSAMHEHUN 1
46 | 15 | OkuCAUTENHHO — BOCCTAHOBUTEIBHBIC PEAKITHH 1
47 | 16 | DuexTpoan3 pacTBOPOB 1
48 | 17 | IIpakTHyeckoe MPUMEHEHHUE IEKTPOIIN3a 1
49 | 18 | KonrposbHas pabota No3 «XHMHYECKUE PEAKIIAN 1
IV.BemecTBa u UX CBOIiCTBA 18
50 |1 XHUMUYECKUE CBOMCTBA METAJLJIOB 1
51 | 2 | IlomydyeHue MeTaIOB 1
52 |3 | Koppo3us MeTamuioB ¥ cOCOOBI 3aIIUThl METAJUIOB OT 1
KOPPO3UH
53 | 4 Hewmeramnbl. OkucnuTenbHble CBONCTBA HEMETAJIOB 1
54 |5 BoccranoBurtenbHbIE CBOMICTBA HEMETAIIOB 1
55 IIpomMe:kyTOUHAsSI aTTECTALUS 1
56 |6 Knaccudukanus kucimor. XMMUYECKHEe CBOHCTBA KUCIIOT 1

JL.oNell «Hcneimanue pacmeopos KUuciom, OCHO8AHULL COel
UHOUKAMOpAMU»




JL.o.Nel2 «Bzaumooiicmeue coNaHou U YKCYCHOU KUCTOM C
Memaniamuy

57 |7 Oco0Ople CBONCTBAa KOHIICHTPUPOBAHHOMN CEPHON KHUCIIOTHI 1
58 |8 | OcHoBaHus U UX KJaccu(UKAIUSL 1
5 |9 XuMHYECKHE CBOMCTBA OCHOBAHUI 1
JL.o.Nel3 «Bzaumooeticmeue coNsaHOU U YKCYCHOU KUCTOM C
COMAMUY
JL.o.Neld «llonyuenue u ceolicmea HepacmeopuUMbix
OCHOBAHUILY
60 | 10 | Knaccudukanus conieit 1 UX XUMUYECKUE CBOKCTBA 1
JLo.Nel5 «l'udponus xa0puooe u ayemamoe weal0yHbiX
Memanios
61 | 11 | IlpexcraBuTenu COCH M MX 3HAUCHHE 1
62 | 12 | KauecTBeHHbBIC pEaKIIUH 1
63 | 13 | [IpakTudeckas padborta No2 «PernieHne dKCIIepUMEHTATBLHBIX 1
3aJ1a4 Ha UACHTH()HUKAIIMIO OPIraHUYSCKUX U HEOPTaHHUCCKUX
COCIUHCHUI
64 | 14 | I'eneruyeckas CBSI3b MEXAY KJacCaMU HEOPTaHHMUECKOM 1
XUMHH
65 | 15 | I'enernyeckas cBsI3b MEXJY KlaccaMy OpraHnueckor xumuu | 1
66 |16 | O6oOmenue mo TeMe «BerecTa 1 MX CBOICTBA» 1
67 | 17 | KourpoarHas pabora Ned «BelecTBa M X CBOMCTBAY 1
68 | 18 | 3akmounTeNBHBIA YPOK 1O O0IIEH XUMHIH 1




