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1.IlosscHUTEIHLHAA 3aNIUCKA

PabGouass mporpamma mo XuMHHM cocTaBiieHa B cooTBeTcTBUU ¢ PI'OC
OCHOBHOI'O OO0WIEro o00pa3oBaHus, Ha ocHoBe @DyHIaMEHTAJIBHOIO sjpa
coliepkanusi oOuiero oOpaszoBaHust U TpeOoBaHMI K pe3yJbTaTaM OCHOBHOTO
oOmiero o0pa3oBaHMsl, TPEACTaBICHHBIX B (enepalbHOM TOCyJapCTBEHHOM
oOpa3oBaTenbrHOM CTaHJapTe oluiero oopasoanusi BToporo nokonenus (Ilpukas
MO u H P® Nel897 ot 17 mexabpst 2010r), [Iporpammsl mo xumuu ans §-9
kinacca (IIporpammel mo xumuum (nuceMo JlemaprameHTa TOCYAapCTBEHHOU
NOJUTUKU U obpazoBanus Munoopuayku Poccuu ot 07.07.20051. Ne03-1263), a
Takke Ha ocHoBe [IpumepHOI mporpamMmbl OCHOBHOTO 00IIero oOpa3oBaHUs IO
xuMun (0a30BbI ypOBEHB), Ha OcHOBe yueOHoro miana MBOY COII Ne 5 u
nporpaMMbl Kypca XMMHUHU JUJIsl ydammxcs 8-9 kmaccoB 001eoOpa3oBaTeIbHbIX
yupexaenuii aBropa O. C. ['abpuensHa (2012 rona). Ha ocHoBanun
[TpumepHOIl mporpaMmbl OCHOBHOTO 0OmIero oOpa3oBaHUsl 1O XUMUU (0a30BbII
ypOBEHb) B pabodyl0 mporpamMmy BKIIOYEHBl TeMbl «llepBoHaudagbHBIE
IpeJICTaBICHNUs 00 OpraHUYECKUX BEIIECTBAX» 3@ CUET COBMEILEHUS TEM B pa3/eiie
«O060011eHNE 3HAHUN [T0 XUMUH 32 KypC OCHOBHOM IIKOJBD».

Lean yueOHOrO Kypca:

° OCBOEHHE BAa’KHEHIIHUX 3HAHMH 00 OCHOBHBIX ITOHATHUIX U 3aKOHAX XUMMHHU,
XUMHYECKON CUMBOJIHKE.
° OBJIa/IeHHe YMEHHMSIMH HaOII0JaTh XWMHYECKUE SIBJICHUS, MPOBOIUTH

XAMHUYECKUN DJKCIIEPUMEHT, IPOM3BOAUTH PACYETBI HA OCHOBE XUMHYECKHUX
dbopMyI1 BEIIECTB M YPABHEHUM XUMUYECKUX PEAKITUH;

o Pa3BUTHE [TO3HABATEIBHBIX HHTEPECOB U MHTEIJICKTYAIbHBIX CIIOCOOHOCTEM
B IIPOLECCE TMPOBEACHUS XUMHUYECKOTO HKCIEPUMEHTA, CaMOCTOATEIBHOIO
NpUOOPETEHUS 3HAHWW B COOTBETCTBUM C BO3HUKAIOIMIMMHU KU3HEHHBIMU
MOTPEOHOCTIMU;

o BOCIIMTAHME OTHOIIECHUS K XUMHHM KaK K OJHOMY M3 (yHIaMEHTAIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUSA U AJIEMEHTY 00I11€YeI0BEUECKON KYIbTYPHI;
o NpUMeHEeHUe TOJYYeHHBbIX 3HAHMA W YMeHMHd g 0e30macHoro

WCIIOJIb30BAHUSI BEIIECTB M MaTEpUAIOB B OBITY, CEIHCKOM XO3MWCTBE M Ha
MPOU3BOJICTBE, PEIICHUS TMPAKTUUYECKUX 3a7ad B TMOBCEJHEBHOM JKHU3HHU,
NpEeAYNPEKICHUS SIBJICHUM, HAHOCSIIUX BPEJl 3I0POBbIO YEJIOBEKA U OKPYKaroIeh

cpene.
3agayu yueOHOro Kypca:
1.CpopmupoBaTh 3HaHHE OCHOBHBIX OHSITHI U 3aKOHOB XUMHH;

2.BocniuThiBaTh 00I1II€UETIOBEUECKYIO KYIbTYPY;
3.Yuurth HaOI01aTh, MPUMEHSATH MOJYUYCHHBIC 3HAHUS HA MPAKTUKE.



2.00mas xapakrepucTuKa y4e0HOro npeamera « XuMush»

OcobenHocT COACPIKaAHUA 06y‘IeHI/I}I XHUMHMH B OCHOBHOM IIIKOJIE O6YCJ'IOBJ'ICHBI
CHGHI/I(I)I/IKOI?I XUMHHU KaK HAYKH U IIOCTABJICHHBIMU 3a/1a4aMU. OCHOBHBIMH
HpO6JICMaMI/I XUMHHU ABJEAKOTCA U3YUYCHUC COCTaBa U CTPOCHUA BCIICCTB,
3aBUCUMOCTH UX CBOMCTB OT CTPOCHUS, IMOJIYYCHHUC BCIICCTB C 3d JTaAHHBIMU
CBOI?ICTBE[MI’I, HCCJIICAOBAHHUC BaKOHOMepHOCTGﬁ XUMHNYCCKHUX peaKHI/Iﬁ u HYTGﬁ
YHPAaBJIICHUS UMHU B LCJIAX IMOJIYUCHHA BCIICCTB, MATCPHAJIOB, SOHCPIUH.

B paGoueii mporpamMme 1mo XMMHUHM HAIILTA OTPAKEHUE OCHOBHBIE COICPKATEITHHBIC
JMHUH:

* BEIIECTBO — 3HAHUS O COCTABE M CTPOCHHUH BEIIECTB, UX BAKHEHIITNX
(GU3UYECKUX U XUMUYCCKUX CBOMCTBAX, OMOJIOTHYECKOM JICHCTBHH,

* XUMHUYECKasi peaKIusi — 3HAHUS 00 YCIOBUAX, B KOTOPBIX MPOSIBIISIIOTCS
XUMHUYECKHE CBOMCTBA BEILIECTB, CIIOCO0AX YIpaBiICHUs XUMUYECKUMU
poLeccamy;

* IPUMEHEHHE BEIIECTB — 3HAHUS U ONBIT MPAKTUYECKON JIEATETHLHOCTH C
BEI[ECTBAMHU, KOTOPbIE HAanOOJIee YacTO yMOTPEOIIAIOTCS B TOBCEAHEBHOM JKU3HHU,
HIMPOKO UCIOJIB3YIOTCS B TPOMBIIIUIEHHOCTH, CEILCKOM XO3SIICTBE, Ha
TPaHCIIOPTE;

* SI3BIK XUMUHW — CHUCTEMa BOKHEUIITUX MOHATHA XUMUU U TEPMHUHOB, B KOTOPBIX
OHHM OIMCHIBAIOTCS, HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB, T. €. UX Ha3BaHUS (B
TOM YHCJIC U TPUBHAIBHBIC), XUMUUYECKHE (POPMYIIBI M YPAaBHCHHUSI, a TAKIKE
npaBuJja MepeBoa HHGOPMAIMH C €CTECTBEHHOTO S3bIKa Ha S3BIK XUMHH U
o0OpatHo.

CopnepkaHue KOJIBHOI0 Kypca XUMHUH MTPEACTABICHO 1O pazaenam: «OCHOBHbIE
MOHATHUSL XUMHUH (YPOBEHb ATOMHO-MOJICKYJISIPHBIX TIPEICTABICHUN )Y,
«lleproanueckunii 3aK0H ¥ MEPUOANYECKAS CUCTEMA XUMUYECKUX A1eMeHTOoB 1. U.
MenneneeBa. CTpoeHue BemecTBay, « MHOrooOpa3ne XUMUIECKUX PEaKIIHii,
«MHoroo6pasue BeIecTB.

3. Onucanue MecTa y4eOHOI0 npeamera.

Cornacao ®@enepaabHOMY TOCYIapCTBEHHOMY 00pa30BaTeIbHOMY CTaHIAPTY
ocHOBHOTO 001Iero obpazoanus (PI'OC O00),

yuebHoMy iany MBOY COII Ne 5r. Ha u3yyenue xumuu B 8 -9 kitacce
OTBOJUTCS 110 68 4acoB (2 yaca B HEJIEJIO).

4. Ilnanupyemblie pe3yJbTaTbl 00y4YeHMSI



B pe3zynomame uzyuenus xumuu yueHuK 0014cen

3HATh / IOHUMATh

s XUMUUECKYI0O CUMEOIUKY. 3HAKHU XHMHWYCCKHX OJICMCHTOB, CI)OpMy.HBI
XUMHUYICCKUX BCIICCTB U YPABHCHUA XUMHNYCCKHUX peaKHHﬁ;

e 6aiCHeNlUe XUMUYECKUEe NOHAMUA: XUMUYECKHHA DJIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAs M MOJIEKYJISIpHAs MacChl, MOH, XUMUYECKas
CBSI3b, BEILECTBO, KiaccU(UKalUsl BEIIECTB, MOJIb, MOJISIpHAsi Macca, MOJSIPHBIN
00BbeM, XUMHUECKast peakius, KiacCu(puKaIus peakiimii;

e BWIICHEUWMUE XUMUUECKUE NOHAMUA. QJICKTPOJIUT MW HCIJICKTPOJIHUT,
QJICKTPOIUTHYICCKAA AUCCOIUAIHNA, OKHCIINTCIIb U BOCCTAHOBUTCIIb, OKHUCJIICHHUC U
BOCCTAHOBJICHHUC,

* OCHOGHbIE 3AKOHbl XUMUU: COXPAHEHUS MAacChl BEIIECTB, IMOCTOSIHCTBA
COCTaBa, NEPUOJUYECKUN 3aKOH;

yMeThb

s Ha3zvléeamb: XUMHUICCKHUC DJICMCHTDBI, COCAMHCHUS N3YUYCHHBIX KJIIACCOB,

e 00vACHAmMb: (UNYECKUI CMBICI aTOMHOTO (MOPSKOBOTO) HOMEpa
XUMHYECKOTO 3JIEMEHTa, HOMEpPOB TPYHIbl U NEPUOAA, K KOTOPBIM 3JIEMEHT
MPUHAIICKUT B nepuoandeckor cucreme /.M. MenpaeneeBa; 3aKOHOMEPHOCTH
U3MEHEHHSI CBOICTB JJIEMEHTOB B IpeAeiax MalblX M[EPHUOJOB U TJIABHBIX
MOATPYIIT; CYITHOCTh PeaKIii HOHHOTO OOMEHa;

e XApPaKmepu306ams: XUMUYECKUE dJIEMEHTHI (OT BOJOPOJA A0 KajbliMs) Ha
OCHOBE WX TIOJNOXEHUsA B mnepuoandeckon cucreme Jl.M.MenneneeBa wu
OCOOEHHOCTEW CTPOCHUS WX aTOMOB; CBSI3b MEXKAY COCTaBOM, CTPOCHUEM H
CBOMCTBaMU BEUIECTB; XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEILIECTB;

e Onpedensimp: COCTaB BEIIECTB MO UX (HopMysiaMm, TPUHAIIICKHOCTH BEIIECTB
K OMNPEICIICHHOMY KJIACCy COCIMHEHUH, TUIThl XUMUYECKUX PEaKIU, BaJIEHTHOCTh
U CTETNEHb OKHUCJICHHUS JJIEMEHTAa B COCAWHEHUSIX, THUI XUMHUYECKOW CBSI3U B
COCIMHEHUSX, BO3MOXKHOCTh MPOTEKAHUS PEAKIIMi HOHHOTO OOMEHa;

ecocmaenams. (HOPMYNIBl HEOPTraHMYECKHX COCJAMHEHUN  H3YYCHHBIX
KJIACCOB; CXEMBbI CTPOEHUs aTOMOB IepBbIX 20 3JIEMEHTOB NEPUOINYECKON
cucremsl .M. Menzeneesa; ypaBHEHUSI XUMUYECKUX PEAKLUN;

e 0Opawyampca ¢ XUMUUECKON TIOCYI0M U JTAOOPaTOPHBIM 000PYI0BaHUEM;

e PACNO3HABAMb ONBIMHBIM HymeM: KUCIOPOJ, BOIOPOJ, YTIJIEKUCIBIN ras,
aMMHaK; paCTBOPHI KUCJIOT U LIEI0YeH, XJIOpuI-, Cylbdat-, KapOOHAT-UOHBI;

 GbIUUCAAMDB: MACCOBYIO JIOJNI0O XHMHYECKOTO JJIeMEHTa 1o (opmyre
COEIMHEHUS; MACCOBYIO JIOJIO BEIIECTBA B PAacTBOPE; KOJIMYECTBO BEILECTBA,



00BeM HWJIM MacCy MO KOJMYECTBY BEIIECTBA, 00OBEMY HIIM MAcC€ PEareHTOB WM
MPOYKTOB PEAKIUU;

HCNO0JIb30BAaTh MNPUOOPEeTEHHbIEe 3HAHMS W YMEHHMSI B NPAKTHYECKO
NAeITeJIbHOCTH U MOBCEIHEBHOM JKM3HU /1JI51

« 0€30IMacHOT0 0OpaleHus ¢ BEUIECTBAMU U MaTepUaIaMH;
¢ 3KOJIOTHYECKH I'PaMOTHOIO MOBEJEHUS B OKPYKAIOIIEH Cpefe;

¢ OLICHKKU BJIIMAHUA XHUMHYCCKOI'O 3arpsa3HCHHUA Opr}KaIOIHCfI Cpcabl Ha
OpraHu3M YCJIOBCKA,

e KPUTUYECKOU OIICHKU HH(POPMAIIH O BEIIECTBAX, UCIIONb3yEMbIX B OBITY;
e [IPUTOTOBJICHUS PACTBOPOB 3aJaHHON KOHLICHTPALIUH.

5. Conep:xanue nporpammel 8 kiace
BBenenue B xumuio (4 4)

XuMus — HayKa O BEIIECTBAX, X CBOMCTBAX U MPEBPAILCHUSIX.
[ToHATHE O XUMHUUYECKOM 3JIEMEHTE U (PopMax ero CymecTBOBaHUS: CBOOOTHBIX
aToMax, MPOCTHIX U CIIOXKHBIX BenlecTBa [IpeBparnienus BemecTB. OTiandue
XUMHUUYECKUX PEaKUi OT Pu3nueckux siBJieHui. Posib XUMUM B KU3HU YEJIOBEKA.
Kpatkue cBefeHus U3 UCTOPUM BOZHUKHOBEHUS U Pa3BUTHUSI XUMUH.
[lepuon anxumuu. [loustue o punocopckom kamue. Xumus B X VI B. Pa3Butue
xuMuu Ha Pycu. Posib 0T€UeCTBEHHBIX YUEHBIX B CTAHOBJICHUH XUMUYECKON HAYKH
- padotel M. B. JlomoHocoBa, A. M. bytneposa, JI.11. Menneneena.

XuMu4deckasi CHMBOJIMKA. 3HAKU XUMHYECKUX 2JIEMEHTOB U MPOUCXOKICHUE UX
Ha3BaHu. Xumudeckue Gopmyisl. MHIEKCH 1 KO OUITHESHTHI.
OTHOCHTENbHBIE aTOMHASI K MOJIEKYJISIpHAst MacChl. PacueT maccoBoii qonu
XUMHUYECKOTO AJIeMEeHTa 1Mo (GopMyJie BEIecTBa.

[Tepnoanueckas cucreMa xXuMH4eCcKux diieMeHToB [[. 1. Menneneesa, ee
CTPYKTypa: MaJible ¥ OOJIBIIHE MTePHOIbI, TPYIIBI ¥ MOATPYIIHI (TJIaBHAS U
noboyHas). [leproanueckas cuctemMa Kak ClpaBOYHOE MOCOOUE JJIsl OTyUEHUS
CBEJACHMI O XUMUYECKIX DJIIEMEHTaX.



PacuerHble 3aga4n.
1.HaxosxJ1eHre OTHOCUTEIIbHOW MOJICKYJIIPHOM MacChl BEIIECTBA IO €ro XUMUYECKOH (hopmyIie
2. Beruncnenue MaccoBO 10JIM XMMHYECKOTO 3JIEMEHTA B BEIIECTBE 110 ero opMyIie.

JlaGopaTopHbIe ONbITHI.
1 CpaBHEeHHE CBOMCTB TBEPIBIX KPUCTAUIMUECKUX BEILIECTB U PACTBOPOB.
2CpaBHEHHE CKOPOCTH UCIIAPEHHUS BOJIBI, OJICKOJIOHA M STHJIOBOTO CIIUPTA € (PHIBTPOBAILHON

Oymaru.

Tema 1. ATOMBI XMMHMYECKHX 3JIEMEHTOB (9 y)

ATOMBI KaK (popMa CyIIECTBOBAHUS XUMUUYECKUX 3JIeMeHTOB. OCHOBHBIC
CBEJICHUS O CTPOCHUHU aTOMOB. JloKa3aTelbCTBA CIOKHOCTH CTPOEHUSI aTOMOB.
OmnsiTel Pesepdopna. [lnanerapuas Mogens CTpOCHUSI aTOMa.

CocTtaB aTOMHBIX s/1€p: MPOTOHBI K HEUTPOHBI. OTHOCUTENIBHASI ATOMHAS
Macca. B3auMoCBs3b TOHATUN «ITPOTOH», KHEUTPOH», KOTHOCUTEIbHAS aTOMHAs
Macca». I3MeHeHue uncia MpoTOHOB B S/Ipe aToMa - 00pa30BaHUE HOBBIX
XAMHUYECKUX JJIEMEHTOB. M3MEHEHHE unciia HEUTPOHOB B SJIp€ aToMa -
oOpazoBaHue n30TonoB. COBPEMEHHOE OIpEACICHUE TOHATUS «XUMUYECKUN
aneMeHT». M30Tonbl Kak pa3HOBUIHOCTH aTOMOB OJTHOTO XMMHYECKOTO AJIEMEHTA.

OnekTpoHbl. CTpoeHHUE IIEKTPOHHBIX 0007I0YEK aTOMOB XUMHUYECKUX
saneMeHToB Nel-20 nepuoguueckoit cuctemsnl 1. 1. Menaeneena. [Tonsarue o
3aBEPILIEHHOM M HE3aBEPIICHHOM 3JIEKTPOHHOM CJIO€ (SHEPTeTUYECKOM YPOBHE).

[lepnoanueckas cucreMa XuMu4eckux diemeHToB /. 1. Menneneera u
CTpOEHHE aTOMOB: (PM3MUECKHUI CMBICI TIOPAIKOBOTO HOMEpA AJIEMEHTA, HOMEpa
IPYIIbI, HOMEpa MEPUOIA.

N3MeHeHne yncia 31eKTPOHOB Ha BHELTHEM JJIEKTPOHHOM YPOBHE aroma
XUMHUUYECKOTO 3JIEMEHTA - 00pa30BaHUE MOJOKUTEIBHBIX U OTPUIIATEIIbHBIX HOHOB.
Honbl, oOpa3oBaHHbIE aTOMaMU METAJIOB U HeMeTasuioB. [[pUuurHbI H3MEHEHUS
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB B IEPUOAAX U TPYINax.

O6pazoBanue OuHapHbIX coequHennil. [lonstue 006 HoHHOM cBsI3U. CXeMbl
oOpa3oBaHus HOHHOM CBs3U. B3auMopeicTBre aTOMOB XMMUYECKHUX 3JIEMEHTOB-
HEMETAJUIOB MEXKy cO00i - 00pa30BaHKE IBYXaTOMHBIX MOJIEKYJ MPOCTHIX
BellecTB. KoBajieHTHas! HEMOJSIpHAsA XUMHUUYECKas CBSI3b. DJIEKTPOHHbIE U
CTpyKTypHBbIE (popmyibl. B3anmoselicTBre aTOMOB XUMHUECKUX JIEMEHTOB-
HEMETAJUIOB MEXKy c000ii - 00pa3oBaHre OMHAPHBIX COCTMHEHUN HEMETAIIIOB.
DNeKTpoOTpHUIIATeIbHOCTD. [IOHSATHE O KOBAJICHTHOM TOJISIPHON CBSI3H.

B3anMopeiicTBue aTOMOB XUMHUYECKUX DJIEMEHTOB-METAIIJIOB MKy COOOM
- 00pa3oBaHUE METAUTMYECKUX KPUCTALIOB. [IoHSATHE O METATTMYECKOM CBSI3U.

JleMoHCTpPaUU. Moenn aTOMOB XUMHYECKHX 3JIeMeHTOB. [lepruonyeckas cucrema
xumMudeckux aymemenToB J[. . MenaeneeBa

JlabopaTopHbIe ONBITHI.

3.MopenupoBaHue IPUHIUIIA IEWCTBUS CKAHUPYIOIIET0 MUKPOCKOIIA.

4 VIzroToBiieHne MOIEIIEH MOJIEKYII. XJIOPOBOIOPO/Ia M XJIOPH/Ia aTFOMUHMS.

5. M3roToBieHrne MOJIEIN, WITIOCTPUPYIOLIEH CBOMCTBA METAIIIMYECKOU CBS3H.



Tema 2. IIpoctbie BemecTBa (6 u)

[TonoxeHne MEeTaJNIOB M HEMETAJJIOB B MEPUOANYECKON CUCTEME
xumuueckux 3meMeHToB . Y. MenneneeBa. BaxHenme mpocTbie BEIIECTBA -
METaJIJIBI: JKEJIe30, ATFOMUHHM, KaJblIUi, MarHui, HaTpui, Kaaui. O0mue
(dbu3nYecKre CBONCTBA METAIIOB.

Bakneiinme nmpocThie BEIIECTBA - HEMETaJLIbI, 00pa30BaHHbBIC aTOMaMU
KHCJIOpO/a, BOJIOPOJIa, a30Ta, cephl, hochopa, yriaepoaa. CnocoOHOCTh aTOMOB
XUMHUYECKUX IJIEMEHTOB K 00pa30BaHUIO HECKOJBKHX MPOCTHIX BEIIECTB -
aJJIOTpONHUA. AJTOTPOIHBIE MOAU(PUKAILIMU KUCIopoaa, pochopa u onoBa.
Meramieckue 1 HEeMETAIUINYECKUE CBOMCTBA MPOCTHIX BEIIECTB.
OTHOCUTENBHOCTD JIETICHUSI MPOCTHIX BEUIECTB HA METAJUIbl U HEMETAILIBI.

ITocrosinHas ABoragpo. KomnuectBo Bemecta. Monbs. MossipHas macca.
MoutsipHbIil 00BEM Ta3000pa3HbIX BelecTB. KpaTHble eIMHULIBI KOJTMYeCTBa
BEIIECTBAa — MUJUIMMOJIb U KUJIOMOJIb, MUJIJIUMOJISIPHAS. M KMJIOMOJISIpHAsi MacChl
BEIIIECTBA, MAJUTUMOJISIPHBIA M KHUJIOMOJISPHBIN 00beMBbI ra3000pa3HBIX BEIICCTB.

PacueTsl ¢ HCOIB30BaHUEM TTOHATHMN «KOJIMYSCTBO BEIECTBAY,
«MOJIIPHAS Maccay, «MOJIIPHBIA 00BEM Ta30B»,«IIOCTOSIHHAS ABOTAIPOY.

PacueTHble 3aaa4n.
1. Beruucneunue MOJISIpHOﬁ MacCChI BCIICCTB I10 XUMHNYCCKUM (1)OpMyJIaM.
2. PacueTsl ¢ HCIIOIB30BAHMEM TTOHITUU «KOJIMUYECTBO BCIICCTBA», «MOJIApHAA Maccay,
((MOJ'ISIpHBIfI 06’LCM ra3oB», «IIOCTOsAHHAasA ABOI‘aL[pO».

JdemMoHcTpanuu. HekoTopsle METAIIBI U HEMETAILTBI KOJIMYECTBOM BEIECTBA |
MoJib. MoJiesib MOJIIpHOTO 00beMa ra3000pa3HbIX BELIECTB.

JlaGopaTopHblie ONBITHI.
6.0O3HaKOMIIEHHE C KOJUIEKIMEN METAILIIOB
7.03HaKOMIIEHHE C KOJUIEKI[MEN HEMETAIUIOB.

Tema 3. CoennHeHHsI XHMHYECKHUX JieMeHTOB (14 y)

Crenenb okucienus. OnpeneneHue CTENeHN OKUCIECHUS SJIEMEHTOB 10
xumudeckoi ¢popmye coequnenus. CocraBnenue Gopmya OMHAPHBIX
COCIMHEHUH, 0OIIHI cIoco0 MX Ha3bIBaHUsA. buHApHBIC COCTMHEHUS: OKCHIBI,
xyopuabl, cyabdusl u 1p. CoctaBienue ux Gopmyi. [IpencraBurenu oKCUI0B:
BO/JIa, YIVIEKUCIIBIM Ta3 U HETalleHast u3BecThb. [Ipeacrasurenu jietyunx
BOJIOPOAHBIX COEAMHEHUI: XJIOPOBOAOPO U aMMUAK.

OcHOBaHMsl, UX COCTaB M Ha3BaHUA. PacCTBOpMMOCTh OCHOBAHHI1 B BOJIE.
Tabnuia pacCTBOPUMOCTH THAPOKCUIOB U COJIEH B BOJE.

[IpencraButenu mea0ueil: THAPOKCHUIBI HATPUS, KU U KaJIbLIUSL.
[TonsiTne 0 kKauecTBEHHBIX peakuusax. MHaukaropsl. Mi3MeHeHne okpacku
VHIUKATOPOB B ILIEJIOYHOM CpEJIE.

Kucnotsl, ux coctaB u Ha3Banus. Kinaccudukariust KUCIOT.
[IpencraBuTenu KUCIOT: CEpHAsi, COJIsiHAs U a30THas1. VI3MeHeHne okpacku
VHIUKATOPOB B KUCJIOTHOMU CPEIE.

Conu Kak MpOU3BOIHBIE KUCIOT U OCHOBaHMH. X cocTaB u Ha3BaHUS.
PactBopumocTs coneit B Boze. [IpeacraBurenu comneit: xmopu HATpHsl, KapOOHAT U
docdat KampIus.

AMopdHBIE 1 KPUCTAJUTHYECKUE BEIIECTBA.



MeXMONeKyJIIpHbIE B3aUMOACHUCTBUSA. THITBI KPUCTAIIIMYECKUX PEIIETOK:
HMOHHAs1, aTOMHAs1, MOJICKYJISIpHAsE M1 METAUINYECKas. 3aBUCUMOCTh CBOMCTB
BEIIECTB OT TUIOB KPUCTANIUYECKUX PEIIECTOK.

BerniectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH
MOCTOSIHCTBA COCTaBa JJIsl BEIIECTB MOJICKYJISIPHOTO CTPOCHUS.

YucTteie BemecTBa U cMecu. [IpuMephl sKMAKUX, TBEPIBIX U Fa3000pa3HBIX
cMeceli. CBOMCTBA YHCTBIX BEIIECTB U cMecer. MIX coctaB. MaccoBast 1 00beMHas
JIOJIM KOMIIOHEHTa cMecH. PacueThl, CBsI3aHHBIC C UCIIOJIL30BAHUEM MMOHSITHUS JOJIS.

PacueTHble 3aJavdu.
1. PacueT MaccoBoii 1 00BEMHOM J10J1€1 KOMIIOHEHTOB CMECH BEIIECTB.
2. Beruucienue MaccoBoOil 10JM BELECTBA B PACTBOPE 110 U3BECTHOM Macce pPacTBOPEHHOTO
BELIECTBA U MACCE PACTBOPUTEISL.
3. BrluncieHre Macchl pacTBOPSIEMOro BELIECTBA M paCTBOPUTEIIS, HEOOXOJUMBIX JUIs
IIPUTOTOBJIEHUS ONPEIEICHHON MACChl PACTBOPA C U3BECTHOM MAaCCOBOU J10JIEW PACTBOPEHHOIO

BCIICCTBA.

I[eMOHCTpaHHI/I. OO6pa31ibl OKCUAO0B, KUCJIOT, OCHOBAaHHMH M cosieil. Moaenu
KPUCTAIMYECKHUX PEUIETOK XJIOpHIa HaTpus, anMasa, okcuaa yriaepoaa (IV). CnocoOsr
pa3aeneHus cMecen, TUCTHILTALUS BOJIBI.

JlaGopaTopHblie ONBITHI.

8.03HaKOMJIEHHE C KOJUIEKIIMEH OKCHIOB.

9 O3HakOMJICHUE C O CBOMCTBAMH aMMHUaKa

10. KauecTBeHHas peakiusi Ha YIJIEKUCIBIN ras.

11,12 Onpenenenne pH pacTBOPOB KHUCIOT, TMMOHHOTO M SIOJIOYHOTO COKOB..

13. O3HaKOMIIEHHE C KOJUIEKIIUEN COIEN.

14. O3HaKOMIJICHHE C KOJIJIEKIIMEH BEIIECTB C Pa3HBIM TUIIOM KPUCTAJUTMYECKON PEIIeTKU:
XJIOpHJIa HATpUs, allMasa, YIIeKUCIOro ra3a

15. O3nakomiieHre ¢ 00pa3IoM TOPHOU MOPOIBI.

Tema 4. W3meHeHMsi, MpoUCXOAsiIue ¢ BemecTBamu (12u)

[TonsiTEe SIBNEHUI KaK U3MEHEHUM, TPOUCXOISIIIUX C BEIIIECTBAMMU.
SIBeHus, CBA3aHHBIE C UBMEHEHUEM KPUCTAINIMYECKOTO CTPOCHUS BEILIECTBA MPU
MOCTOSTHHOM €0 cocTaBe, (hu3ndeckue siBjieHusi. Duznueckue sBICHUS B XUMUHU:
JACTUIUISIIAS, KPUCTAUIN3ALIMS, BHINTAPUBAHUE U BO3TOHKA BEIIIECTB,
LHEHTPU(PYTUPOBAHUE.

SIBiieHUs, CBA3AHHBIE C UIBMEHEHUEM COCTaBA BEILIECTBA, - XUMUYECKHUE
peakiuu. [Ipu3HaKku ¥ yCcIoBUS MPOTEKAHUS XUMUUECKUX peakuuil. [lonstue 06
JK30- Y SHJIOTEPMHUYECKUX peakusax. Peakiiuy ropeHrs Kak YaCTHBIN Ciydan
AK30TEPMHUYECKUX PEAKIMHN, POTEKAOIIMX C BBIJICIICHUEM CBETA.

3aKOH COXpaHEHUSI MAacChl BEIIECTB. XUMHUYECKHUE YPAaBHEHUS. 3HAUCHUE
uH7IEKCOB U KodhunmenToB. CocTaBiieHHE YpaBHEHUN XUMHUYECKUX PEAKITHM.

Pacuetsl mo xumMnuecknum ypaBHeHUsAM. Pelienue 3a1a4 Ha HaXOXKJICHUE
KOJIMYECTBA BEIIECTBA, MACCHI MJIM 00BEeMa IPOIYKTa PEAKIIUU TIO KOJIMYECTBY
BEIIIECTBA, MACCe WU 00BEMY UCXOIHOTO BelecTBa. PacyeTsl ¢ HCTOMb30BaHUEM
MOHSTHUS «IOJIs1», KOTJ]a KUCXOIHOE BEUIECTBO JaHO B BUJE PACTBOPA C 3aIaHHOM
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA WIIM COACPKUT ONPEAECICHHYIO JOJIIO
MIPUMECEN.



Peakunu pasnoxxenus. IlonsTre 0 CKOPOCTH XUMUYECKUX PEAKLIUN.
Karamusaropsl. @epmentsl. Peakiuu coenunenns. Karanntnueckue n
HeKaTalnuTuyeckue peakuuu. OopaTumblie 1 HEOOPAaTUMBIE PEAKIUH.

Peaknuu 3aMmenieHns. DIeKTPOXUMUYECKUH PsIl HAIIPSDKEHUI METAJLIOB,
€r0 UCI0JIb30BAaHUE IS IPOTHO3UPOBAHUS BO3MOXXHOCTH MPOTEKAHUSI PEAKIIUIA
MEXIy METaJUIAMHU U pacTBOPaMH KUCJIOT. Peaknuu BEITECHEHUS OJJTHUX METAJLIOB
U3 PaCTBOPOB UX COJIEH APYTHUMH METAJLJIAMHU.

Peakunu oOmeHna. Peakiiuu HeiTpanu3anuu. Y cIOBUs MPOTEKAHUS
peakuuii oOMeHa B pacTBOpax /10 KOHIIA.

Tunel XUMUYECKHUX peakuuil (10 MPU3HAKY «YHCIIO U COCTAB HCXOJHBIX
BEILECTB U MPOJIYKTOB PEAKLUN») HA IPUMEPE CBOMCTB BOABL. Peakius
Pa3I0KEHHUS - AIEKTPOIU3 BOAbL. Peakiuu coelMHEeHNs - B3aUMOJIEHCTBUE BOJIBI C
OKCUJaMH METAIIOB U HeMeTaiuloB. [loHsTHE «TuApoKcHIbY. Peakiun
3aMEILECHHUS - B3aUMOJIEVCTBUE BOJIBI C IIEJIOYHBIMU U IIEJIOYHO3EMEIBHBIMU
MeTaimamu. Peakiun ooOmMeHa (Ha mpuMepe ruapoiiuza cyiabhuaa altoMUHNAS U
KapOuJ1a KaabIus).

PacueTHble 3aga4n.

1. Beruncnenue 1mo XuMHYEeCKUM YpaBHCHHUAM MACChI UJIN KOJIMYCCTBA BCIICCTBA 110 U3BECTHOU
MacCC€ UJIN KOJMYCCTBY BCIICCTBA OAHOI'O U3 BCTYIAOIMIUX B PCAKIIUIO BEUICCTB WU IIPOAYKTOB
pC€aKuuu.

2. Berancnenue Macchl (KOJIMYECTBA BEMIeCTBa, 00beMa) MPOIyKTa PEaKluy, €CIIM U3BECTHA
MaccCa UCXOAHOT'O BECIIECTBA, COACPKALICTO OIIPCACIICHHYIO JOJIF0 IIPUMECCHU.

3. Beruncnenue maccsl (KOJIMYECTBA BEIIECTBA, 00BbEMa) MPOIyKTa PEaKIUu, €CIId U3BECTHA
Macca pacTBOpa U MaccoBas J10Jis1 PaCTBOPEHHOT'O BEIIECTBA.

JlemoHcTpanum.

[Ipumeps! pusnyeckux sBICHUI; a) uaBieHue napapuHa; 0) Auddys3ust TymHUCTHIX BELIECTB C
ropsieil 1aMrno4ky HakanuBaHus. [IpumMepsl XUMHUYECKUX SIBIICHUI: a) ropeHrne MarHusi; 0)
B3aMMO/ICHICTBHE COISIHON KUCIOTHI ¢ MPaMOPOM WJIM MEJIOM; B) MOJIy4€HHE I'MJIPOKCUA MEIN
(I1); T) pacTBOpeHHE MOTYYSHHOTO THIPOKCH/IA B KUCIOTAX; ) B3aUMO/ICHCTBHE OKCHIA MEIH
(IT) ¢ cepHOI1 KUCIOTOM MPU HArPEBAHUH; €) pPa3NIo’KEHUE TIEpMaHTaHaTa Kajusl; 5K)
B3aUMo/IeiicTBHE pa30aBIEHHBIX KUCIOT C METAJIAMH.

JlabopaTopHbIe ONbITHI.

16. IIpokanuBaHie MeIU B IJIAMEHU CITUPTOBKHU.

17. 3amemenue meu B pactBope xinopuaa Meau (1) xenezom.

Tema 5. IIpakTuxym Nel.Ilpocreiimmne onepanum ¢ BemecTsoM. 34.

Ilpaxmuuecxkas paboma Ne I . T.b.«IIpasuna Th. Ilpuemvr oopawernus ¢
1a60pamopHbiM 060py00B8aHUEM)

Ipaxmuueckasa paboma Ne 2. T.b. «llpusnaxu xumuieckux peaxyuiy.

IIpaxmuueckas paboma Ne3. IIpucomoenenue pacmeopa caxapa u
onpeoenenue mMaccosol 0o caxapa 6 pacmeope. 1.5

Tema 6. Teopusi 3J1eKTPOJUTHYECKON AMCCONUANMUA U CBOICTBA
KJIACCOB HEOPraHMYecKHX coequHeHmii(18u)



[TonsiTue 00 3NEKTPOTUTHUECKOW JAUCCOLMALMU. JCKTPOIUTH U
HERJIEKTPOJIUTHI. MeXaHu3M JIUCCOLUMALMHN BJIEKTPOIUTOB C PA3IUYHBIM THUIIOM
XUMHYECKON CBsi3U. CTEneHb SIEKTPOIUTUYECKOW aucconuaunu. CHIIbHBIE U
ci1a0bIe AJIEKTPOIUTHI.

OCHOBHBIE  TIOJIOKEHHUSI TEOPUU  DJIEKTPOIUTHYECKONW  AUCCOIMALINH.
HNonHble ypaBHEHHMS peakiuil. YCIOBHS MPOTEKAHUS DPEAKIUU OOMEHa MEXIy
ANEKTPOJIMTAMU JO KOHIA B CBETE MOHHBIX MPECTABICHUII.

Knaccudukaiiys nOHOB U UX CBOMCTBA.

Kucnoter, ux wmaccuduxarus. Jlucconmmamnusi KACIOT U UX CBOWCTBA B
CBETE TEOPUHU IIIEKTPOJUTHUECKON aucconranuu. MONEKyIspHble W HOHHBIE
YPaBHEHUSI pEaKUUWd KHUCIOT. DB3auMonencTBue KHCIOT €  METaUIaMM.
DNEeKTPOXUMHUUECKUN Pl HANpSOKEHUW MeTauioB. B3amMmonelcTBUE KHUCIOT C
OKCHJIaMM METAJUIOB. B3auMOAENCTBHE KHCIOT C OCHOBAaHMSMHU - PEaKIus
HelTpanu3auuu. B3aumoneiicTBue KUCIOT ¢ coisiMu. Mcrnosb3oBaHue TaOIMIIbI
pacTBOPUMOCTH ISl XapaKTEPUCTUKNA XUMHUUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccudukanus. /luccounanus OCHOBaHUM U UX CBOWCTBA
B CBETE TEOPUH NIEKTPOJUTHUECKON AUCCOLMalvi. B3anmonecTBre OCHOBaHUN €
KHUCIIOTaMHU, KHUCIOTHBIMU OKCHJIaMU U COJsMHU. lcronb3oBaHuEe TaOJIMIIBI
pacTBOPUMOCTH JJII  XapaKTEPUCTUKH XUMHYECKUX CBOWCTB OCHOBaHMHIA.
Pasnoxxenue HEPaCTBOPUMBIX OCHOBaHHUI pu HarpeBaHuM.
Conu, ux xiaccupuKaus U JUCCOLMALMS pa3IMYHBIX THUIOB cojei. CBoiicTBa
COJIEM B CBETE TEOPUH EKTPOJIUTHUECKONW AUCCOnnamu. B3aumoneicteue conen
C METAJUIaMH, YCIIOBHSI INPOTEKAHMS JTHUX peakuui. B3ammonpencTBue coisiei ¢
KHCJIOTaMHU, OCHOBAHMSIMHU U coyisiMU. Mcnosib3oBaHue TaOJIMLBI PACTBOPUMOCTH
JUISL XapaKTEPUCTUKN XUMUYECKUX CBOMCTB COJIEH.

O6o0menue cBeneHUt 00 OKcHlax, UX KilacCU(PUKAIMU M XUMHUYECKHUX
CBOMCTBaX. I'eHeTHUeCcKHne psabl METAUIOB M HEMETAJUIOB. [ eHeThueckas CBA3b
MEXKy KJIaCCaMU HEOPTraHUYECKUX BEILECTB

OKHCIINTENBHO-BOCCTAHOBUTEIIBHBIE pEaKIHH. Oxkucnurenb u
BOCCTAaHOBUTENb, OKHMCIEHHE W BOCCTaHOBIIeHME. Peakunu MOHHOro oOMeHa u
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIE  PEaKIUU. CocraBnenue  ypaBHEHMI
OKHCIIUTEIbHO-BOCCTAHOBUTEINIbHBIX PEAKIMI METOI0OM 3JIEKTPOHHOTO OajaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAJUIOB M HEMETAJJIOB, KUCIIOT U COJIEH B
CBETE NPEICTABICHUI 00 OKHCIUTEIbHO-BOCCTAHOBUTEIBLHBIX MPOIIECcCcaXx.

JleMoHCTpaUu. VcnbiTaHue BEMIECTB W HMX PACTBOPOB HA  JJIEKTPOIPOBOIHOCTS.
3aBUCUMOCTDH 3JIEKTPONPOBOJHOCTA YKCYCHOM KHCIJIOTBI OT KOHLEHTpaluu. B3aumoneiicTBue
IIUHKA C Cepoi, CONISIHOM kucnoToi, xaopuaom meau (II). l'openne maruusi.

JlaGopaTopHbIe ONbITHI.

18 BzaunmoselicTBHE pacTBOPOB XJIOpHJIA HATPHUS M HUTpaTa cepedpa..
19-23 Xumuueckue cBOMCTBA KUCIOT.

24-27 XuMHYeCKHe CBOMCTBA OCHOBAHUM.

28-31 .XuMunueckue CBOMCTBA OKCUIOB.

32-35. XuMHn4ecKue CBOMCTBA COJIEH.



Tema 7. IlpakTukym Ne2. CBoiicTBa pacCTBOPOB 3JIEKTPOJIUTOB
Ilpakxmuuecxas paboma Ne 4. Tex.be3.  «PeweHue IKCnepuUMeHmaibHbLX 3a0ayy»

Tema 8. IloBTopenue. 14.

Conepsxkanue nporpamMmsl 9 Kiacc.

IToBTOpPEHNE OCHOBHBIX BONIPOCOB Kypca 8 Kjiacca M BBeJieHHe B Kypc 9
kiaacca (10 q).

XapakTepucTHKa 3JIEMEHTA T10 €ro MOJIO0KEHUIO B iepruoaudeckoit cucreme Jl. M.
MenneneeBa. CBOMCTBA OKCHUJIOB, KUCJIOT, OCHOBAHHI U COJIEH B CBETE TEOPUU
AIEKTPOJIMTHIECKON JUCCOLMALINA U OKUCIEHUA-BOCCTAHOBIICHUS.

[TonsiTue o0 nmepexo HbIX AneMeHTax. AMdorepHocTb. ['eHeTHUeCKui psin
MIEPEXOTHOTO JIEMEHTA.

[leproauyecknil 3aKOH ¥ IEPUOIUYECKAS CHCTEMA XUMUYECKUX d51eMeHTOB /1. .
MenneneeBa. XumMudeckass OpraHU3alMs KUBOW U HEKUBOU MPUPOBI.
Knaccudukanus XuMUYECKUX PEaKIHil 0 pa3indyHbIM npu3Hakam. [lonstue o
CKOPOCTH XUMHUYECKOH peakiuu. KatanuzaTopsl.

JlaGopaTopHbie ONBITHI:

1 .Ilony4yeHne ruipokcuia HUHKA U UCCIEN0BAHUE €T0 CBONCTB
2.MopenupoBanue nocrpoenus Ilepuoanueckoii cucremsl [I.M1. Menneneena
3. 3amereHue xene3oM Meau B pactBope cyibparta meau (1)

4. 3aBUCUMOCTb CKOPOCTH XUMUYECKOU PEaKIUH OT MPUPOBI pearupyroX BEIeCTB Ha
IpUMepe B3aMMOIECHCTBUM KHCIOT ¢ METAJIIAMH.

5.3aBUCHUMOCTb CKOPOCTH XUMUYECKON PEAKIMH OT KOHIIEHTPAIUK Pearupyronmx BEeecTB Ha
IIpUMeEpE B3aUMOJAEHCTBHS INHKA C COJISTHOM KMCIIOTOM pa3INYHON KOHIEHTPALUH.

6. 3aBHCUMOCTbh CKOPOCTH XMMHYECKON PEaKIMU OT IJIOLIAAN COIPUKOCHOBEHUS pearupyromnmx
BELIECTB.

7.MoenupoBaHUE «KHUTISIIIETO CIIOS.

8. 3aBUCHMOCTb CKOPOCTH XMMHUYECKOHN PEAKIIMK OT TEMIIEPATYPhl pEAarHPYIOIINX BEIIECTB HA
npumepe B3auMoencTBusa okcuaa Meau( II) ¢ pactBopom cepHOM KHCIOTHI pa3iIuyHON
TEMIIEPATYPHI

9. PaznoxeHune nepokcuia BoIopoaa ¢ oMoibio okcuaa mapranna (IV) u karanassl.

10. O6Hapyx’eHHe KaTalla3bl B HEKOTOPBIX MHUILEBBIX MPOJYKTaX.

11. NarubupoBanme B3auMOEHCTBUS KUCIOT C METAIUIAMU YPOTPOITHHOM

Tema 1. Metamibl (14 )

[Tonoxenne metaiuioB B nepuoaunueckon cucreme /. 1. Menneneesa.
Merammueckass Kpuctaumueckas peuerka. Gusndyeckue cBOMCTBA METAJIOB.
CmuaBel XUMHAYECKHE CBOKMCTBA METa/UIOB. MeTauiel B mpupoje. Oommue
croco0bl ux nosydyeHus: OO1as xapakTepUCTHKA HIEIOYHBIX METAILIOB.
CoenuHeHus meNoYHbIX MeTauioB. Kanuiineie ynoOpeHus.

OO01mast xapakTepuCcTHKa 31eMEHTOB riaaBHoi noarpynisl I rpynmnel. Ctpoenue
aTomoB. l1{eT0uHO3eMeNbHBIE METAIIBI — MPOCTHIE BeleCcTBA. BaxkHelune
COEIMHEHUS LIETOYHO3EMEIIbHBIX METAJIIIOB — OKCHJIbI, TUAPOKCUABI U COJIH ,UX
CBOMCTBA M IPUMEHEHHUE B HAPOJIHOM XO3SMCTBE.



Amromunuii. CTpoeHue aroma, pu3nueckne 1 XUMHYECKHUE CBOMCTBA MTPOCTOTO
BemiecTBa. COeIMHEHUS aTFOMUHUS — OKCHJ M THAPOKCHI, UX aM(OTepHBIN
xapaktep. Baxnelue coim antoMuHus. [I[puMeHeHne antoMUHUS U €ro
COEJIMHEHUM.

Kenezo. Ctpoenue atoma, GU3NIECKHE U XUMHUYECKHE CBONCTBA MPOCTOTO
BELIECTBA. | eHETUYECKHUE PSIIbI Fe®" u Fe**. Baxueiimme conu sxenesa. 3Hauenne
JKeJie3a U €ro COSMHEHUN I PUPOJIbl U HAPOJIHOTO XO034MCTBA.

JleMOoHCTpaLuH.

OO0pa31pl MIETOYHBIX U MIEII0OUYHO3eMETbHBIX MeTaiuioB. O0pasiibl crutaBoB. Bzaumozeiicteue
HATpUs, JIUTUA U KaJblHs ¢ BOAOW. B3anMopaelicTBue HATpUs U MarHus ¢ KUCIOPOIOM.
B3aumoneiictBue Meramios ¢ Hemetaiuiamu. [lonyuenne rugpokcunos xenesa (II) u (I10).

JlaGopaTopHbIe ONbITHI:
12.B3aumoeiicTBre pacTBOPOB KUCIIOT U COJIEH C MeTaJlaMu
13. O3HakoMIJICHHE C pyIaMH JKele3a
14. OxpammBanue IMJIaMEHHU COJSIMH IIEIOYHBIX METAIIOB
15. BzaumoeiicTBue Kanblus ¢ BOJOM.
16. TTony4yenue ruipoOKCHAA KaNbIUs U UCCIIEOBAHUE €r0 CBOMCTB
17. Tlony4yeHue TuIpoKCUIa ATFOMUHUS U UCCIICAOBAHUE €TI0 CBOUCTB.
18. B3aumoencTBue xKeje3a ¢ COIIHON KUCIOTOM.
19. Ilonyuyenue ruapoxcuaos xenesa (II) u (III) u uzyueHue ux cBoMcTB.

Tema Ne2 IIpakTukym Ne 1.

CBolicTBa METAJLIOB H UX COeMHeHUsI(2 4+24.p.B).

1.PeweHue 3KcrepumeHmasbHbIX 3004 HO PACNO3HABAHUE COeOUHeHUU
memarnnos.

2.PeweHue 3KcrnepumeHmasbHbIX 300a4 HA NoayvYeHue coeduHeHUl Mmemarnnos.

2uac p.B.: O000meHne 3HaHUH 110 TeMe «MeTaibD)
KonTpoabnas padora Ne2 no teme «MeTtamuib»

Tema 2. Hemeraminl (254).

OO6m1as xapakTepUCTUKa HEMETAJIOB: MOJ0KEHUE B MIEPUOUUYECKON CUCTEME,
OCOOEHHOCTH CTPOEHHUSI ATOMOB, JIEKTPOOTpHULIaTeNbHOCTH (D0) Kak Mepa
«HEMETAIUTMYHOCTHY, pal D0. Kpucramnndeckoe CTpOCHUE HEMETAIIIIOB —
MIPOCTBIX BellecTB. Amutotponus. Pu3ndyeckre CBOMCTBA HEMETAJUIOB.
OTHOCHUTENBHOCTh MIOHATHS «METADY — «HeMeTau». Bogopoa. Bona.

O6m1as xapaktepucTuka rajgoreHoB. Ctpoenue atomMoB. [IpocTeie BemecTBa u
OCHOBHBIE COCIMHEHUS FaJIOT€HOB, UX CBOMCTBA. KpaTkue cBelleHHs O XJIope,
opome, pTope u Hioae. [IpuMeHeHHE TAIOTEHOB U UX COCMHEHUI B HAPOTHOM
XO3SIUCTBE.

Kucnopoa. Cepa. Ctpoenue atoma, auloTpOIHs, CBOMCTBA M IPUMEHEHUE
pombuueckoit cepbl. Oxcumapl cepol (IV u VI), ux monydenue, cBoiicTBa u
npuMeHenue. CepHasi KUCIIOTa U €€ COJIM, UX TPUMEHEHHUE B HAPOJIHOM XO3SIICTBE.
[Tpon3BOACTBO CEPHOUN KUCIIOTHI.

A30T1. CTpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA MPOCTOTO BEIIeCTBA. AMMUAK,
CTpOE€HUE, CBOICTBA, MoJlydeHue u npumenenue. Coiam aMMOHMSI, UX CBOMCTBA U
npuMmenenue. Oxcuapl azota (II) u (IV). A3oTHast KucIOTa, €€ CBOMCTBA U



npuMeHeHnue. HurpaTel 1 HUTPUTHL, IpobdieMa UX CoJepKaHus B
CEJIbCKOXO3SIICTBEHHOM MPOAYKIIMU. A30THBIE YA00pEHHUS.

®ocdop. CtpoeHue aroma, aJIOTPONHS, CBOMCTBA O€JI0T0 U KpacHOro gocdopa,
ux npuMenenne. OcHoBHbIE coequHenus: okcul hocdopa (V) u opropocdopHas
kuciora, pocdarel. DochopHbie yaoOpeHus.

VYrnepoa. Ctpoenue aToma, aJuloTPOIHsl, CBOMCTBA MOJU(DUKAIUNHN, TPUMEHEHHE.
Oxcunp! yriepoaa (II) u (IV), ux croiictBa u npumenenue. KapOoHaThl: KalbIUT,
coJia, MoTalll, UX 3Ha4YeHUE B MPUPOE U KU3HU YEIOBEKA.

Kpemuuii. CtpoeHue aToma, KpUCTAJUIMYECKUI KPEMHUM, €r0 CBOMCTBA U
npumeHenue. Oxeun kpemuus (IV), ero npupoiabie pa3sHOBUAHOCTH. CHIIMKATBHI.
3HaueHHE COEAMHEHUI KPEMHUS B )KUBOM U HEXXHMBOU npupoje. [lonstue o
CHJIMKATHOM MPOMBIIIIEHHOCTH.

JlemoHcTpanum.

OO0pa31bl rajJoreHoB MPOCTHIX BellecTB. B3anmoielicTBUE rajloreHoB ¢ HaTpUeM, ATFOMHUHHEM.
BriTecHeHHe XJI0pOM OpoMa I oj1a U3 pacCTBOPOB MX CoJiei. B3anMoelicTBre cephl ¢
METaJUIaMH, BOJIOPOJOM U KHUCIOPOAOM. B3anuMozaecTBue KOHIEHTPUPOBAHHONW a30THOM
KHUCTIOTHI ¢ Meiblo. [lornonienue yriem pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccranoBieHue
Mean U3 ee okcuaa yraem. OOpasisl IPUPOIHBIX COSTUHEHUH XJI0pa, cepbl, pochopa, yriepona,
kpemHusi. OOpa3ibl BAXKHEHIINX AJI1 HAPOJAHOTO X03sCTBA CyNb(})aToB, HUTPATOB, KAPOOHATOB,
docdaros. Obpa3bl cTEKIIa, KEPAMHUKH, [IEMEHTA.

JlaGopaTopHbIe ONBITHI:

20. [Tomyyenue u pacrio3HaBaHue BOJIOPOIA

21. UccnenoBaHre MOBEPXHOCTHOTO HATSYKEHHS BOJIBL.

22. PacTBOpeHHe NepMaHraHaTa Kajiusi Wil MEJIHOTO Kyropoca B BOJE.
23. T'upparanus o6e3BoxkeHHOro cynbharta meau (1.

24. V3roToBI€HUE TUIICOBOTO OTIEYATKA.

25. O3HaKOMJIEHHUE ¢ KOJUIEKIHeH OBITOBBIX (DMIIBTPOB.

26. O3HaKOMJIEHHE C COCTaBOM MHHEPAIbHOMN BOJIbI

27. KauecTBeHHas peakiisi Ha TajJoreHuI-HOHbI

28. [lomy4yeHue u pacro3HaBaHUE KUCIOPOIa

29. 'opeHue cepbl Ha BO3yXE U B KHCIIOPOJIE

30. CpoiicTBa pa30. CEepHOM KUCIOTHI

31. U3y4yeHue CBOMCTB aMMHUaKa.

32. Pacrio3HaBaHue cojiel aMMOHUS

33. CpoiicTBa pa30aBICHHOMN a30THOM KUCIOTHI

34. BzauMonelicTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEJBIO
35. T'openue docdopa Ha BO3AyXe U B KUCIOPOJIE.

36. PacnoznaBanue ¢ocdaron

37. 'openue yris B KUCIOPOIE

38. Ilony4yeHue yroibHON KUCIOTHI U U3YYEHUE €€ CBOWCTB.
39. Ilepexon kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxxenue ruipokapOoHaTa HaTpUs
41. IlonyueHne KpeMHEBOM KHCIOTBI U H3Y4YE€HUE €€ CBOICTB

Tema Ned. IIpakTukym Ne2. "CBoiicTBa HEMETAJJIOB U X coefuHeHuid ' (34)
3. Pewenue skcnepumenmanvbHulx 3a0ay no meme «llooepynna kucinopooay.

4. Pewienue 3kcnepumeHmanbHulx 3aday no meme «llooepynna azoma u yenepooay.
5.Ilonyuenue, cobupanue u pacno3nagarue 2a3oe8.



TemaNe5 O606weHne 3HAHMU NO XMMKUU 32 KYPC OCHOBHOM LUKO/IbI.
MepBoHayanbHble NpeacTaBIeHUs] 00 OpraHnyecKnx BemecTBax (124).
BemecTBa opranndeckre 1 HEOpraHUIECKHE.

MeTtaH 1 3TaH. DTUIIEH U €ro CBOMCTBA.

[Tonsitue o cniuptax. [loHsTHE 00 anmpaeruaax U KapOOHOBBIX kUcIOTax. [lonsTue
o cinoxHbIx 3pupax. XKupsl. [Tonstiue 06 amunokucnorax. benku. [lonstue 06
YTJIEBOJIAX.

XHAMHUYECKOE 3arpsI3HEHUE OKPYKAKOLIEH CPEIbl U €T0 IOCIEACTBUS.

DU3NYECKHUN CMBICI MOPAIKOBOIO HOMEPA JIEMEHTA B IEPUOJANIECKON CUCTEME

xuMuueckux 35emMeHToB /. V1. MenaeneeBa, HOMepOB Iepro/ia U TPYIIIbI.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 2JIEMEHTOB U UX COCJMHEHUI B IEpUOJax U
rpymnnax B CBETE MPEJCTABICHUI O CTPOEHUU aTOMOB JIEMEHTOB. 3HAUCHUE
MEePUOANYECKOTO 3aKOHA. TUIBI XUMHUECKUX CBSI3€U U TUIIBI KPUCTAIUTUUECKUX
pemieTok. B3auMocBsi3b CTPOCHUS U CBOMCTB BEIIECTB.

Knaccudukanus XuMu4eckux peakiui o pa3audHbIM IPU3HAKaM (YUCIIO0 U
COCTaB PEarupyroIux 1 00pa3yoIMXcs BEIIEeCTB; TEII0BOM 3P (DEKT;
HCIMOJIb30BaHME KAaTAJIU3aTOPa; HAIIPaBJICHUE; U3MEHEHHUE CTEIICHENH OKUCIICHUS
atoMoB). IIpocTbie U ClIOXKHBIE BelllecTBA. MeTauibl U HEMETAJLIBI.
['eneTnyeckue psabl METAIIA, HEMETAIJIA U IEPEXOIHOT0 MeTaiuia. OKCUIBI
(ocHOBHBIE, aM(POTEPHBIE M KUCIOTHBIE), TUAPOKCHIBI (OCHOBaHUS, aM(OTEpHbIE
TUAPOKCHUIBI U KUCTIOTHI) U COJIM: COCTaB, KilacCU(UKaIUs U O0IINE XUMUYECKUE
CBOMCTBA B CBETE TCOPUU DJIECKTPOIUTUUECKON TUCCOIUALIMY U TIPEACTaBICHUN O
Mpoleccax OKUCICHUS-BOCCTAHOBJICHUS.



6.Tadumna TeMaTH4eCKOro IVIAHUPOBAHMS.

Ne ABTOpC Padouasn
.1 Conep:xanue Tem Kas 8 9
8k | BBenenue 4 4
1 | ATOMBI XHMHYECKHX 3JIEMEHTOB 9 9
2 | IIpocThie BemiecTBa 6 6
CoennHeHHs XUMHYECKHX 2JIEMEHTOB. 14 14
4 N3meHeHusl, MPOUCXOsIIIUE C 12 12
BellleCTBAMHU.
5 | Ilpaktukym Nel IlpocTenunne onepauuu ¢ 3 3
BEILIECTBOM.
6 | PacrBopenue. PacTBopbl. CBolicTBa 18 18
PAcCTBOPOB 3JIEKTPOJIMTOB.
7 | IIpaktuxkym Ne2 CBolcTBa pacTBOPOB 1 1
3JIEKTPOJIMTOB
g | IloBTOpeHme. 1
Hroro 67 68
9x;1 | HHIOBTOpEeHHe 0CHOBHBIX BOIIPOCOB Kypca 8 10 10
KJIacca M BBeJleHHe B Kypc 9 kjacca
1 | Meraibl 14 14
2 | Hpakrukym Nel. CBoiicTBa MeTaJJIOB U 2 2+2pB
HX COeTUHEHU
3 | Hemerajibl. 25 25
4 | IpakTnkym Ne2. CBoiicTBa HEMeETAJJIOB U 3 3
HX coeJMHEeHU M
5 | O606weHne 3HaHUIA NO XMMUK 3] KYPC 10 10+2psB
OCHOBHOM WKOAbI. MepBOHauYanbHble
npeacTaBjieHnsi 00 OPraHuYecKuX
BelllecTBax
HUTOI'O 64+4ups 68




7. IlepeyeHb y4eOHOT0 METOAUYECKOTO CONPOBOKICHUS:

1. Jlns peanuzanuu padoueit mporpammel ucnosibdyercs Y MK, B coctaB KoToporo
BXOJISIT Y4COHUKHU:
["abpuensn, O.C. Xumus.8 kinacc: yued. 1uist o01ieo0pa3oBar. yupexK1eHu/
O.C.I'abpuensa. — M.:Jlpoda,2016.
[Ma6puensu, O.C. Xumua.9 knace: yueb. s 06meo0pa3oBaT. yupexkaeHuin/
O.C.I'abpuensa. — M.:Jlpoda,2017.
2.Pabouas TeTpaap Ha nedaTHoi ocHoBe: ["abpuensa O.C. Xumus.8: Pabouas
tetpans K yueoHuky O.C. ['abpuensna «Xumus.8». — M.: lpoda, 2010
Pabouas Terpaap Ha neuatHoil ocHoBe: ["abpuensa O.C. Xumus.9: Pabouas
terpanb kK yueoOHuky O.C. ['abpuensna «Xumus.9». — M.: lpoda, 2010
3.0.C. I'abpuensn, H.I1. Bocko6oiinukoBa. HacTonbHas KHUTA yauTesns. XuMUs.
8-9 kmacc. — M.: llpoda, 2003.
4.0.C. I'aOpuensiH. 3agauu 1Mo XUMHUH U CIIOCOOBI UX perieHus. 8-9 kiacc. — M.:
Hpoda, 2010.

- KommnsroTep

- MynbTUME TUMHBIN IPOEKTOP

- aTepHeT-pecypchl:

e http://files.school-collection.edu.ru/dlrstore/d77a57c0-8cff-11db-b606-
0800200c9a66/x11 099.swi-

e Www.openclass.ru

e http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-
alcd26d56d67/

e http://old.internet-school.ru(uHTepHeT-111KOIa TPOCBEICHHE.U)
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