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Ilnanupyemble pe3yabTaThbl 0CBOCHHS 00y4AIOMIUMUCH OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus
[1o 3aBepiiieHnH Kypca XMMUH Ha 3Tare OCHOBHOTO 00111ero 00pa30BaHMsI BHITYCKHUKH
OCHOBHOM HIKOJIBI JIOJDKHBI OBJACTh CICAYIONIMMH Pe3yIbTaTaMuU:
JIMYHOCTHBIE PE3YIbTATHI
— 3HAaHKE U TOHUMAHUE: OCHOBHBIX UCTOPUYECKUX COOBITUM, CBI3AHHBIX C PA3BUTHEM
XUMUH; TOCTHXKEHHUM B 00J1aCTH XUMHH U KYJIBTYPHBIX TPAJIULIUNA CBOEH CTpaHbl (B TOM
YHclie Hay4YHBIX); OOIIEMHUPOBBIX JOCTI)KEHHH B 00JacTH XHMHH; OCHOBHBIX
INPUHIIMIIOB U MPaBHJI OTHOLIEHUS K PUPOJIE; OCHOB 3J0POBOro 00pa3a KU3HU
U 3J0pOBbECOEpEramIIuX TEXHOJOTUH; MpPaBWI MOBEACHUS B YPE3BbIYANHBIX
CUTYallUsIX, CBA3AHHBIX C BO3JCHCTBHEM pa3jIMYHBIX BEIIECTB; OCHOBHBIX IPaB U
00s13aHHOCTEH rpakJaHuHA (B TOM YHCIIE 00YUaIOIIETrocs ), CBI3aHHbIX C TNYHOCTHBIM,
po(hecCHOHANBFHBIMU KU3HEHHBIM CaMOOIIPEICICHUEM; COLMATbHON 3HAYUMOCTH U
coJiep>kaHus Mpodeccuii, CBSI3aHHBIX ¢ XUMUEH;
— YYBCTBO T'OPAOCTH 32 POCCHUMCKYI0 XMMHUYECKYIO HayKy W JOCTHIKECHHUS YUYCHBIX;
YB@KEHUE U TPUHATUE JIOCTIKEHUN XMMHHU; JHOOOBb U OEpEekKHOE OTHOIICHHE K
OPUPOJIC; YBAXKEHUE M YYE€T MHEHHUM OKPYXarolMX K JMYHBIM JOCTHKECHHUSIM B
U3Yy4YE€HUU XUMHUU;
— IpU3HAHHUE [IEHHOCTU COOCTBEHHOTO 3/10pPOBbs M 3/10pPOBbs OKPYKAIOIIUX JIFOJEH;
HEOOXOJMMOCTH CaMOBBIPAKEHUS, CAMOPEATIN3allii, COUUATbHOIO IPU3HAHMS;
— OCO3HAaHHE CTENEHU TOTOBHOCTU K CAMOCTOSITENIbHBIM T10-
CTYIIKaM U JICCTBUSAM, OTBETCTBEHHOCTH 32 UX PE3YIbTaThI;
— TMPOSIBJIEHUE HKOJIOTMYECKOTO CO3HAHMS, J10OpOKEIATETbHOCTH, JTOBEPHUS H
BHUMATEIBHOCTH K JIIOJIM, TOTOBHOCTH K COTPYAHUYECTBY; HWHHUIIMATHUBHI
J0003HATEIPHOCTH B UW3YYEHUM BEUIECTB M MPOILECCOB; YOEKIEHHOCTH B
HEO0OXOJAMMOCTH Pa3yMHOTO UCIIOJIb30BAaHUS JOCTUKEHUN HAYKU U TEXHOJIOTU;
— YMEHHE YCTaHABJIMBATH CBA3U MEX/Y LEbI0O U3yUYEHUS! XUMUU
U TEM, JIJIS Yero 3TO HY>KHO; CTPOUTDH >KM3HEHHbIE U MPO(ECCHOHANIBHBIE IUIAHBI C
YU€TOM YCHEIIHOCTH U3YYEHHs] XUMUHU U COOCTBEHHBIX IPHOPUTETOB.
MetanpeameTHble pe3yabTaThl
— HCMOJIb30BaHUE PA3IUYHBIX UCTOUYHUKOB XMMHUECKON HMH(MOpMAaIMK; MOTyYeHHUE
Takol uH(pOpMaluK, €€ aHajiu3, I[OJATOTOBKA Ha OCHOBE JTOr0 aHallu3a
MH(GOPMAILIMOHHOTO IPOAYKTA U €r0 MPEe3eHTaIuS;
— NPUMEHEHHE OCHOBHBIX METOOB MO3HaHUS (HAOII0IEHNUS,
HKCIIEPUMEHTA, MOJEIUPOBAHUS, U3MEPEHUS U T. JA.) Ui U3YyYEHUS XUMHUYECKHX
OOBEKTOB;
— HUCIOJIb30BaHUE OCHOBHBIX JIOTMUECKUX ONepaluid (aHanu3a, CHHTE3a, CPaBHEHUS,
0000111eHH s, 10Ka3aTENbCTBA, CHCTEMATU3AIUMH, KJIIACCU(PUKALIUU U Jp.) IPU U3yUYEHUU
XAMUYECKHX 00BCKTOB;
— (GopMyJIHpPOBaHHE BBIBOJOB M YMO3AKIIOUEHUN W3 HAOMIOJEHUM U HU3YYEHHBIX
XAMUYECKUX 3aKOHOMEPHOCTEM;
— IPOTHO3UPOBAHUE CBOMCTB BEUIECTB HA OCHOBE 3HAHUS MX COCTaBa U CTPOCHHUS, a
TaK)K€ YCTAaHOBJICHUSI aHAJIOTHUH;
— (opmynurpoBaHue UIeH, TUIIOTE3 U MyTeH MPOBEPKHU UX UCTUHHOCTH;
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— OTpeJIeNICHHE TIeJIeH U 3a/1a4 yueOHOM 1 NCCIIeI0BATEIbCKOM eI TEIbHOCTH U Iy TeH
UX JOCTHKECHUS,

— PpacKphITUE MPUUYMHHO-CIEACTBEHHBIX CBSI3€H MEXKIYy COCTABOM, CTPOECHHUEM,
CBOMCTBaMH, IPUMEHEHUEM, HAXOXKICHUEM B MPUPOJIC U MOJYYCHHUEM BAKHEHIINX
XUMHYECKUX BEILIECTB;

— apryMeHTalus COOCTBEHHOM TO3MIIMU M €€ KOPPEKTUPOBKA XOJE IUCKYCCUU TIO
MaTepuagaM XUMHUYECKOTO COJICPKAHUS.

[IpenMeTHbIe Pe3yabTaThI

B mo3naBatenpHOM chepe

3nanne (IOHUMaHUE):

— XMMHYECKOW CHMBOJIUKH: 3HAKOB XUMHUYECKUX DJIEMEHTOB, (DOPMYJT XHMHUYIECKUX
BEIIECTB, YPABHEHUN XUMHUUYECKUX PEAKIIHM;

— B@OKHEUIIMX XHWMHUYECKUX ITOHSATHUM: BEIIECTBO, XMMHWYECKHH DJIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAsI U MOJIEKYJISIpHAs MAacChl, MOH, KaTUOH, aHUOH,
XUMUYECKasi CBA3b, DJIEKTPOOTPULATEIBbHOCTh, BaJE€HTHOCTb, CTENEHb OKHCIICHUS,
MOJIb, MOJSIpPHAasT Macca, MOJISIPHBIM O00BEM, paCTBOPBI, AJIEKTPOJIUTHI U
HEBJIEKTPOJIUTHI, SJIEKTPOIUTUYECKAS JUCCOLUALINS, OKUCTUTETD

U BOCCTAHOBUTENb, OKHCICHHE M BOCCTAHOBJICHHE, TEIJIOBOM 3(PdeKT peakiuw,
OCHOBHBIE TUIIbI PEAKIIUN B HEOPTAHUYECKON XUMUHU;

— (OpMYITUPOBOK OCHOBHBIX 3aKOHOB U TEOPUN XUMHUHU: aTOMHO-MOJIEKYJISPHOTO
YUYEHHUSI; 3aKOHOB COXPAHEHHsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa BEUIECTB,
ABoranpo; I[lepuonnueckoro 3akona Jl. . MenaeneeBa; Teopur CTPOEHUSI aTOMa U
YYEHHUS O CTPOCHUHU BEUIECTBA; TEOPUH JICKTPOIUTUUECKON TUCCOLMALNMN U YUCHUS
0 XMMHUYECKON PEAKIIH.

YMeHue Ha3bIBaATh:

— XUMUYECKHUE DJIEMEHTHI,

— COEIMHEHUS U3YUYECHHBIX KJIACCOB HEOPTraHMYECKUX BEILIECTB;

— OpraHMyYecKkue BemiecTBa Mo MX (Qopmyle: MeTaH, 9TaH, ITHICH, alleTUJIeH,
METAHOJI, 3TAHOJI, IJIMIEPUH, YKCYCHAs KUCIIOTa, TIIF0K03a, Caxapo3a.

OObsicHeHUE:

— (pusnmyeckoro cMpiciia aTOMHOTO (TIOPSIKOBOT0) HOMEpAa XUMHUYECKOTO dJIEMEHTA,
HOMepoB rpynnbl U nepuoga B Ilepumomnueckon cucreme JI. M. MennpeneeBa, k
KOTOPBIM 3JIEMEHT IPUHAJICHKHUT;

— 3aKOHOMEPHOCTEN U3MEHEHUSI CTPOEHHSI ATOMOB, CBOMCTB 3JIEMEHTOB B Ipeeiax
MaJIbIX TIEPUOJIOB U A TPYIIN, a TAKKE€ CBOMCTB 00pa3yeMbIX UMM BBICIITUX OKCUJIOB U
TUAPOKCHUJIOB,;

— CYIIHOCTH MPOLECCa 3JIEKTPOJUTUYECKON IUCCOUMAIMA U PEAKIHHA HOHHOIO
oOMeHa.

YMeHne XapakTepu30oBarh:

— XMMHUYECKHE JIEMEHTHI (0T BOJOPOJA /10 KajbliMs) HA OCHOBE HUX MOJIOKEHUS B
Ilepuoguueckont cucreme xumuyeckux odaementoB JI. WM. MengeneeBa wu
0COOCHHOCTEH CTPOSHHUS KX aTOMOB;

— B3aMMOCBS3b MEXKAY COCTABOM, CTPOCHHEM M CBOMCTBAMH HEOPTaHUYECKHX
BEILIECTB;




— XWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BELIECTB (OKCHUOB,
KHCJIOT, OCHOBaHUM, aM()OTEPHBIX COETUHEHUIN

U COJICH).

Onpenenenue:

— COCTaBa BEIECTB 10 uX GopMmyiiam;

— BaJICHTHOCTHU U CTEIIEHU OKUCIICHUS 3JIEMEHTOB B COCUHEHUH;

— BUJIOB XUMHUYECKOU CBA3U B COCMHEHHUSIX;

— TUINOB KPUCTALUTMYECKUX PEIIETOK TBEPABIX BEILIECTB,;

— IPUHAJICKHOCTH BEIIECTB K OMPEICIICHHOMY KJIACCY COSIMHECHMUIA;

— TUIIOB XUMUYECKUX PEAKIINA;

— BO3MOKHOCTHU MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa.

CocraBnenue:

— cXxeM cTpoeHus atoMoB nepBbix 20 snmemeHToB [lepuoanueckoit cucremst 1. U.
Menneneena;

— (GopMyJ1 HEOPraHUYECKUX COCTMHEHUM U3yUEHHBIX KJIaCCOB;

— YPaBHEHUU XUMUYECKUX PEAKLUN.

bezonacHoe oOpalieHue ¢ XUMHUYECKOM MOCY 10 U JIa0OpaTOpPHBIM 000PYI0BAHUEM.
[IpoBeneHnEe XUMHYECKOTO SKCIIEPUMEHTA:

— MOJATBEPKIAIOUIET0 XUMHUECKHUE CBOKMCTBA U3YUYEHHBIX KJIACCOB HEOPTAaHMYECKHUX
BEILIECTB;

— TOATBEPKAAIOIIETO0 XUMUYECKUN COCTaB HEOPTaHUUECKUX COCTMHEHUM;

— 0 TMOJYYEHHIO, COOMPaHUIO U PACIO3HABAHMIO Ta3000pa3HBIX BEIIECTB
(kucmopojia, BOJOPO/a, YriIeKUCIOro ra3a, aMMHaKka);

— TI0 OMNPEACNICHUIO XJIOpUJ-, Cyib(dar-, KapOOHAT-MOHOB M HOHA aMMOHUS C
MTOMOII[BI0 KAYECTBEHHBIX PEAKIIUi.

Brruncnenue:

— MAacCOBOM JIOJIM XMMHUYECKOTO 3JIEMEHTa 10 (hOpMYyJie COSTUHEHUS;

— MacCOBOM JIOJIM BEUIECTBA B PaCTBOPE;

— MacChl OCHOBHOTO BEILIECTBA 10 U3BECTHOM MAaCCOBOM J10J1€ MPUMECEN;

— 00BEMHOM 0JIM KOMITOHEHTA T'a30BOM CMECH;

— KOJIMYECTBa BEIIeCTBa, 00beMa MM MAcChl BEIECTBA MO KOJUYECTBY BEIIECTBA,
00BEMY HJIM MacCe PEareHTOB WU MPOYKTOB PEAKITUU.

Hcnonb3oBanue mpruoOpETEHHBIX 3HAHUM U YMEHUHN B MPAKTUYECKON JEATEIHHOCTU U
MTOBCEHEBHOM KU3HU:

— Ju1si ©€301MacHOro OOpallleHHus] ¢ BEIIeCTBAMM M MaTepuajiaMd B MOBCEIHEBHOM
)KU3HU W TPAMOTHOTO OKa3aHWs TMEepPBOM MOMOIIM MPU OXKOrax KUCIOTaMU H
IeJI04YaMu;

— ISt OOBSICHEHUS OT/ACJIBHBIX (DAKTOB U MPUPOJTHBIX SIBJICHUMH;

— JJISI KpUTUYECKOU OIEHKU MH(POPMAIIMK O BEIIECTBAX, UCIOIb3YEMbIX B OBITY.

B nieHHOCTHO-OpHEHTAIIMOHHOM cepe

AHanmu3 W OIEHKa TMOCIEACTBUN IS OKpYyXaromeid cpeapl OBITOBOW W
MPOU3BOJICTBEHHON JIEATEIIbHOCTH YEJIOBEKA, CBA3AHHOM C TIOJYYEHUEM U
nepepadoTKOM BEIIECTB.

B tpynosoii chepe



[IpoBenenne  omepaumii ¢  HWCHOJB30BAHMEM  HArpeBaHUs,  OTCTAaWBAHUA,
GbuIbTpOBaHM, BbIIAPUBAHUS; MOJY4YEHHUs, COOMpaHUs, PACIO3HABAHUS BEILECTB;
V3TOTOBJICHUSI MOJEJIEH MOJIEKYIL.

B cdepe 6e3onacHOCTH KU3HEAEATETHBHOCTH

— CobunoieHrie TpaBWJI TEXHUKU OE€30MacHOCTU TMPU MPOBEACHUH XHUMHUYECKOTO
DKCIIEpUMEHTA;

— OKa3aHue MepBOM IOMOLIM IIPU 0XKOrax, IOpe3ax U XUMUYECKUX TPaBMax.

Conep:kanue y4eOHOTro npeamera « XuMHs»
HA YPOBHE OCHOBHOI'0 00111er0 00pa30BaHus
8 KJacc

OcHOBHOM Kypc

Beenenue

[Ipeamer xumuu. MeToapl MO3HAHMS B XUMHUHU: HAOIIOJEHUE, DKCIIEPUMEHT,
MojenupoBaHue. VMICTOUHUKN XUMHYECKOW HHGOpMAIMK, €€ MOJy4YeHUe, aHaIu3 U
MPEICTaBICHUE €T0 pe3yabTaToB. [loHATHE 0O XUMHUYECKOM dJeMeHTe U GhopMax ero
CYIIIECTBOBAHMSI: CBOOOIHBIX aTOMAaX, MPOCTHIX U CIOKHBIX BEIIECTBAX.

[IpeBpamenuss BemiecTB. OTIMYME XUMHUYECKHX PpEAKIUN OT (U3HYECKUX
sBiieHU. Poib XuMuu B JKU3HU YenoBeka. Xemodmius u xemo godus. Ctepanramax
— rOpOJi XUMUHU.

KpaTkue cBeneHuss W3 MCTOPUM BO3HUKHOBEHUS M Pa3BUTHS XUMHUU. Pouib
OTEUECTBEHHBIX YYEHBIX B CTAHOBJIEHUH XUMHUYECKON Hayku — pabotel M. B.
JlomonocoBa, A. M. bytneposa, [I. 1. Menaeneena.

XUMHAYECKAs] CUMBOJIMKA. 3HAKM XUMHUYECKHUX IJIEMEHTOB M MPOUCXOKICHUE UX
Ha3BaHuM. Xumudeckue (opmyinbl. MHaekcel u ko3ppuuueHTsl. OTHOCUTEIbHBIC
aTOMHasg M MOJIEKyJIApHas Maccel. [IpoBeneHHe pacdyeToB MaccoOBOM  JOJIH
XUMHUYECKOTO AJIEMEHTA B BEIIECTBE HA OCHOBE €ro (POpMyIIbI.

Ilepuomnueckas cucrema xumuyeckux s3neMmeHToB J[. M. Mengeneesa, ee
CTPYKTypa: Majible W OOJbIIME TEPHOJbI, TPYNIbl U noArpymmsl. [lepuogndeckas
CUCTEMAa KaK CIPAaBOYHOE IOCOOME il TOJYYEHHUS CBEACHHM O XUMHUYECKHX
DJIEMEHTAaX.

Jemonctpanuu. Monenu (map crepskHeBble U CTioapTa—Dbpurineda) pa3nudHbix
IPOCTBIX M CJOXHBIX BewecTB. KoOJmeKnus CTEKISIHHOM XUMHYECKOW IOCYIBI.
Koutekuus MatepranoB M U3AEJIMI U3 HUX HAa OCHOBE altOMUHMS. B3anmoperncTaue
Mpamopa ¢ KUCJIOTOW U TOMYTHEHUE U3BECTKOBOM BOJBI.

JlaGopatopubie onbIThl. CpaBHEHHE CBOMCTB TBEPABIX KPHUCTAUIMUECKUX
BEIIECTB M pacTBOpPOB. CpaBHEHHE CKOPOCTH HCHApPEHUs] BOJbI, OJCKOJIOHA U
ATUJIOBOTO CIUPTA C PUIBTPOBAIBLHON Oymaru.

ATOMBI XUMHUYECKUX 3JIEMEHTOB

ATOMBI Kak QopMa CyIIeCTBOBaHUS XHUMHYECKUX dJEeMEHTOB. (OCHOBHBIC
CBEJICHHUS O CTPOEHUHU aTOMOB. Jl0Ka3aTenbCTBA CI0KHOCTH CTPOCHUS aTOMOB. OTIBITHI
Peszepdopna. [Inanerapuas Moesb CTPOCHUS aToMa.

CocTtaB aTOMHBIX fJIep: MPOTOHBI, HEUTPOHBL. OTHOCUTEIbHAS aTOMHAsA Macca.
B3auMOCBs3b TOHATUI «ITPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAsI Macca.



W3meHenune urciia mpoTOHOB B siIpe aToMa — 00pa30BaHNE HOBBIX XMMHYECKUX
asieMeHTOB. M3MeHeHue unciia HEUTPOHOB B siipe aTromMa — 00pa30BaHKE M30TOIMOB.
CoBpeMEHHOE ONpEACICHUE TOHIATHUS «XUMHUYECKUU 3JIeMEHT». M30Tombl Kak
Pa3HOBHUIHOCTM aTOMOB OJIHOTO XMMHMYECKOTO 3JEMEHTA. DIEKTpoHbl. CTpoeHue
ANEKTPOHHBIX YPOBHEN aTOMOB XMMHUYECKHUX 3JIEMEHTOB MaJbIX NEPUOIOB. [IoHsATHE O
3aBEPUIEHHOM AJIEKTPOHHOM YPOBHE.

[leproguueckas cucrema XuMu4deckux 31emMeHToB J[. 1. MeHnneneeBa u CTpoeHHE
aTOMOB: (M3WYECKUI CMBICI TOPSAKOBOTO HOMEpa 3JIEMEHTa, HOMEpa TPYIIIbI,
HOMEpa nepuoaa.

N3MeHeHne umcna 3JEKTPOHOB HA BHENIHEM JJIEKTPOHHOM YPOBHE aroMa
XUMHUYECKOTO JIEMEHTa — 00pa30BaHUE MOJOKUTEIBHBIX M OTPHUIIATSIILHBIX NOHOB.
Houbl, 00pa3oBaHHbIE aTOMaMH METAJUIOB U HeMeTauioB. [IpuunMHBI M3MEHEHUS
METAJUTMYECKUX U HEMETAJUNIMUYEeCKUX CBOMCTB B mepuojiax u rpynmnax. Oopa3zoBanue
OuHapHbIx coenuHeHuil. [loHsiTue 06 MoHHOM cBsizu. CxeMbl 00pa3oBaHUSI MOHHOU
CBs3U. B3auMojeicTBME aTOMOB JJIEMEHTOB-HEMETAZIOB MEXIy COo00l —
oOpa3oBaHUE JIByXaTOMHBIX MOJIEKYJ MPOCTHIX BemlecTB. KoBaneHTHas HemoispHas
XUMHUYECKasi CBA3b. OJIEKTPOHHBIE M CTPYKTypHbIe (opMmyibl. BzaumoneiicTBue
aTOMOB HEMETANIOB MEXIy co0oii — oOpa3oBaHHe OWHAPHBIX COEIUHEHUMN
HEMETAJUIOB. DJEKTPOOTpHUIIATENbHOCTh. KoBaneHTHAs momsipHas cBs3b. [loHsiTHE O
BaJICHTHOCTH KaK CBOWMCTBE aTOMOB 0Opa30BbIBATh KOBAJIEHTHBIE XUMUYECKUE CBSI3H.
CocraBnenue ¢Gopmysl OWHApPHBIX COEIUWHEHHN MO BajleHTHOCTH. Haxoxnaenue
BAJICHTHOCTH 10 (¢opmysie OWHApPHOTO coenuHeHus. BzaumoneiicTBue aToMOB
METAJIJIOB MEXIy cO00M — 00pa3oBaHKME METAUNIMUECKUX KpucTauioB. [loHstue o
METAJUIMYECKOU CBSI3H.

JemoncTpaunu. Mopaenu aToMOB XUMHYECKHX dJEeMEHTOB. llepuomnueckas
cucteMa xumuueckux snemeHToB J{. . MenaeneeBa pa3nnyHbix GopM.

JlabGopaTopHble OnbITHL. MoJleTUpOBaHUE MPUHIUIIA TEUCTBUS CKAHUPYIOIIETO
MUKpOcKora. M3roToBienre Mojeseld MOJIeKyJl OMHAPHBIX XUMUUYECKUX COCTMHEHHM.
N3roroBneHne MOAENM, UIUTIOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKOU CBSI3H.

Kontponbshas padota Nelmo Teme « ATOMBI XUMHUYECKUX DJIEMEHTOB)

IIpocTeie BemecTa

[TonoxeHnne metayuioB U HeMeTauioB B [lepuonnueckon cucreme. BaxkHenume
MPOCTBIE BEIIECTBA-METAILIBI: KEIE€30, ATFOMUHUN, KAUTbIIWN, MATHUWA, HATPUM, KaJTUU.
OOmue ¢Qusmyeckue CBOMCTBa MeTaIOB. BaxkHelme mnpocThie BelecTBa-
HEMeTaJlIbl, 00pa30oBaHHbIE aTOMaMU KUCJIOpPOJa, BOJAOpOa, a30Ta, ceprl, docdopa,
yriiepoaa. MoJeKyJibl TPOCTBIX BEIECTB-HEMETAIIIOB: BOAOPOAA, KACIOPOIa, a30Ta,
rajioreHoB. OTHOCUTEIbHAS MOJIEKYIsipHas Macca. ClIoCOOHOCTh ATOMOB XUMHUUECKUX
AJIEMEHTOB K OOpa30BaHUIO HECKOJBKUX TMPOCTHIX BEIIECTB — aJUIOTPOIMUSI.
AnnotporniHble  Monudukanuu  kuciaopoda, ¢docdopa, onoa. Meramaudyeckue u
HEMETAJUIMYECKUE CBOMCTBA MPOCTHIX BEHIECTB. OTHOCUTENBHOCTh ATOTO MOHSATHS.
Uucno ABoraapo. KomndectBo Bemiecta. Mosb. MossipHast Mmacca. MonisipHbIil 00beM
ra3oo0pa3HbIXx BemiecTB. KpaTHble €IUHUIBI U3MEPEHUs KOJMYECTBA BEIIECTBA —
MUWJUTUMOJIb M KWJIOMOJIb, MWJUIMMOJISIPHAsT W KWIOMOJISIpHAs MacChbl BEIIECTBA,
MUJUTUMOJISIPHAsT W KHJIOMOJISIpHAss OO0BEMBbI Ta3000pa3HBIX BemiecTB. Pacuersl c



MCIIOJIb30BaHUEM MOHATHI «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS MACCa, «MOJSPHBIM
00BEM Ta30B», «UUCIO ABOTaIpO».

Hemonctpauuu. [Tonyuenue o3ona. OOpasibl 0€710ro U ceporo ojioBa, 6eIoro u
KpacHoro ¢ocdopa. HekoTopble MeTallibl 1 HEMETAIBI KOJIMYECTBOM BemlecTBa 1
MOJIb. MOJISIpHBIN 00BEM Ta3000pa3HbIX BEIIECTB.

JlabopaTopHble onbIThl. O3HAKOMIJIEHHE C KOJUIEKIIUEH METaJIOB.

O3HaKOMJICHHE C KOJUIEKIIUEW HEMETAJIIOB.

KontponbsHas padora Ne2 o teme «IIpocTeie BemecTBa»

CoenvHEeHUSI XUMUYECKUX JIEMEHTOB

Crenenb oxucieHusi. CpaBHEHUE CTENEHU OKHUCICHUS U BaJICHTHOCTH.
OnpeneneHne CTENEHW OKHUCICHHUS DJICEMEHTOB B OWHApPHBIX COCIUHCHHUSIX.
CocraBnenue ¢opMyn OWHAPHBIX COEAMHEHWH, OOMMIA CHoco0 WX Ha3BAHHM.
bunapHbIe cOeTMHEHNS METAUIOB M HEMETAJUIOB: OKCHIBI, XJIOPHUBI, CYTb(MUIBI U TIP.
CocraBnenue ux (gopmyi. buHapHble COeIMHEHHS HEMETAUIOB: OKCHUJbI, JIETy4He
BOJIOPOJIHBIE COEIMHEHUSA, UX COCTaB W Ha3BaHwus. [IpencraBurenu OKCHIOB: BOAQ,
VIJIEKUCTIBI a3, HerameHas u3BecTb. lIpeAacTaBUTENH JETYy4YHX BOJAOPOAHBIX
COEIMHEHUI: XJIOPOBOJOPO] U aMMHAK.

OcHoBaHMSl, UX COCTaB M Ha3BaHUA. PacTBOPMMOCTb OCHOBaHUM B BOJE.
[IpencraButenu Iienovei: TUAPOKCUILI HATpHs, Kalus W Kaublus. [loHsitue 006
WH]IMKATOPAX U KQUECTBEHHBIX PEAKIIMIX.

Kucnotsl, ux cocraB u Ha3zBanusa. Knaccudukanus kucinor. IlpeacraBurenu
KHUCJIOT: CepHasi, cojisiHas, a3oTHas. [lonarue o mikane kuciotHoctu (mkane pH).
N3meHeHne okpacku UHIAUKATOPOB.

Conu Kak NOpPOU3BOJHBIE KHCJIOT M OCHOBaHUW. VX cocTaB W Ha3BaHUS.
PactBopumocTs coneit B Boje. [IpeacraBurenu comnei: xjopua HaTpusi, kKapOoHAT U
dbocdar kanpius.

AMopdHbIe u KPUCTAILUTNYECKUE BEILIECTBA. MexxMmoneKyspHbIe
B3aUMOJICUCTBUS. THUIBI KPUCTAJUIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTB BEILIECTB
OT TUMNOB KPUCTAIUTMYECKUX PELIETOK.

Uucteie BemiecTBa M cMecu. [Ipumepbl KUIKHMX, TBEPIbIX M Ta3000pa3HBIX
cmeceit. CBOMCTBa YHMCTHIX BelIecTB U cMmeced. Mx cocrtaB. MaccoBas u oObeMHas
JIOJIK KOMITOHEHTa cMecH. PacueTsl, CBA3aHHBIE C UCIIOIb30BAHUEM MOHATHS «JIOJS».

Hemonctpanun. OOpa3ibl OKCHUIOB, KHCIOT, OCHOBAaHMM M coiied. Mojenu
KPUCTAUTMYECKUX PEIIETOK XJIOpHUaa HaTpus, aimasza, okcuaa yriepona (IV).
KucnotHo-11e104HbIe HHIUKATOPHl U U3MEHEHUE UX OKPACKU B PA3IUYHBIX Cpelax.
VYHuBepcanbHbIN UHIUKATOP U U3MEHEHHE €ro OKPACKU B pa3iuuHbIX cpenax. [llkama
pH.

JlaGopartopHbie onbIThl. O3HAKOMJIEHHE C KOJUICKIIMEH OKCHJIOB.

O3HakOMJIEHHE CO CBOWCTBAMH aMMHaKa, BBITAHHOTO B amityse. KauecTBeHHas
peakius Ha yriaekucislil ra3. Onpenenenne pH pacTBOpoB KUCIOTHI, MIEIOYU U BOABIL.
Omnpenenenne pH TMMOHHOTO U SI0JIOYHOTO COKOB Ha cpe3e T100B. O3HaKOMIIEHHE C
KOJUIEeKIMEN cosell. O3HaKOMJICHHE C KOJUIEKIHMEH BEIIeCTB C Pa3HbIMU THUIIAMHU
KPUCTAUTMYECKON PEIIETKH W U3TOTOBJIEHHUE MOJIENICd KPUCTAJUIMYECKUX PEIIETOK.
O3HakomIIeHHE ¢ 00pa3IlOM TOPHOI TTOPOJIBI.

Kontponbshas padota Ne3 o teme «CoeTMHEHHUS XUMHYECKUX SJIEMEHTOBY



W3mMeHeHus1, NpoucXoasIIue ¢ BENECTBAMU

[loHATHE SIBNEHUI KaK U3MEHEHUH, TPOUCXOISAIIUX C BEIIECTBOM.

SIBneHMs, CBSI3aHHBIE C UBMEHEHUEM KPUCTAJUIMYECKOTO CTPOCHUS BELIECTBA MPU
MOCTOSIHHOM €r0 COCTaBe, — (pu3nyeckue spiieHus. Ou3nuecKkue sIBJICHUS B XUMUU:
JTUCTUIUIALINS, KPUCTAIU3AIMs, BBIMIAPUBAHUE U BO3TOHKA BEIIECTB, (PUILTPOBAHUE U
HEHTpU(PYTUPOBAHUE.

SIBneHMs, CBSI3aHHBIE C HM3MEHEHUMEM COCTaBa BEIIECTBA, — XHUMHUYECKHUE
peakunu. lIpu3HakuM M ycloBUS NOPOTEKAHUS XMMHUYECKUX peakiui. Buinenenue
TEIUIOTBl U CBeTa — peakuuu ropeHus. [loHAaTHe 00 3K30- M 3HIOTEPMHYECKUX
peakLusIX.

3aKOH COXpaHEHUS MacChl BEHIECTB. XUMHUYECKHE YpAaBHEHUA. 3HAUYCHHE
UHIEKCOB U Kod(puimeHToB. CoCTaBlICHUE YPAaBHEHUN XUMHUECKUX PEaKIIHA.

Pacuerbl Mo XUMHYECKHMM YypaBHEHUsM. PellleHHe 3agad Ha HaXOXKJCHUE
KOJIMYECTBAa, MAacChl MM O0OBbEMa MPOJYKTa PEAKIUU MO KOJIUYECTBY, Macce WU
00BEMYy MCXOJHOTO BelIecTBa. PacyeTsl ¢ MCIMONIB30BAHUEM IMOHATHUS «IOJS», KOTJa
UCXOJHOE BEIIECTBO JIaHO B BHJE pacTBOpa C 3aJaHHOM MAacCOBOM JIOJIEH
PAaCTBOPEHHOTO BEIIECTBA WA COACPKUT ONPEIECIICHHYIO TOJII0 IPUMECEH.

Peakuun paznoxenus. [IpencraBieHne O CKOPOCTH XUMHYECKHUX PEAKIIHM.
Karanuzaropel.  ®@epmentsl. Peakumn  coenunenus.  Karanutuueckue
HEKATAJIMTUYECKUE peakIuu, oOpaTUMble U HeoOpaTuMble peakuuu. Peaknuu
3aMelleHus. P akTUBHOCTH METaJUIOB, €r0 MCIOJb30BaHUE JJIs MPOTHO3UPOBAHUS
BO3MOYKHOCTH MPOTEKAHUsI PEaKIUil MEXAy MeTallaMH M KHUCJIOTaMH, peakuui
BBITECHEHUSI OJTHUX METAJJIOB U3 PACTBOPOB UX COJIEH APYTMMHU METAIUIAMHU.

Peaknuun oOmena. Peaknuum HeWTpanuzauuu. YCIIOBUS NPOTEKAHUS PEAKIMMA
oOMeHa B pacTBOpax JI0 KOHIIA.

THUIBI XUMUYECKUX PEAaKUUi Ha NMPUMEPE CBOWMCTB BOABI. Peakuus pasnoxeHus
— BJIEKTPOaU3 BOJAbL. Peakiuu coequHeHHns — B3aUMOJEHCTBUE BOJIbI C OKCHUAAMU
METAJIJIOB U HEMETAJUIOB. Y CJIOBHE B3aUMO/ICHCTBHS OKCHIOB METAJIJIOB M HEMETAJIOB
¢ Bonou. [loHsiTHE «TUAPOKCHABIY. Peakunu 3amMeneHrs — B3anMOJICCTBUE BOJIbI C
Metauiamu. Peakiiuu oOMeHa — TUIPOIIU3 BEIIECTB.

Hemonctpanuu. [Tpumeps! Gusznyueckux siBJICHUI: a) miiaBlieHue napaduHa; 0)
BO3TOHKA Hoaa WM OCH30HWHOM KHCJIOTHI; B) pacTBOPEHUE OKPAIICHHBIX COJIEH; T)
muddy3us TyMIMCTHIX BEHIECTB C TOpSIEN JIaMIIOYKKA HakaiduBaHus. [Ipumepsr
XUMHUYECKUX SIBIICHUM:

a) ropenue Maruus, (ocdopa; 0) B3aUMOJCHUCTBUE COJITHOW KHCIOTHI C
MpamMopoM WM MeJIoM; B) mnonaydeHue ruiapokcuga meau (II);r) pactBopenue
MOJIY4YE€HHOI0 THAPOKCHUIA B KUCIIOTax; 1) B3aumoaeiicteue okcuaa meau (11) ¢ cepHoit
KHUCJIOTOW TPU HArpeBaHUM; €) pa3lIoKEHUE NEpMaHTaHaTa Kallus; >K) pa3ioKeHHE
NEepoKCUAa BOJAOPOJa C MOMOIIbIO JUOKCHIA MapraHiia U KaTana3bl KapToQens Wiu
MOPKOBH; 3) B3aMMOJICHCTBHE pa30aBIICHHBIX KUCIIOT C METAJUIAMHU.

JlabopaTtopHbie omnbIThl. OKHUCICHHE MEIU B TUIAMEHHU CIUPTOBKH HJIA TOPEIKU.
3amelnenue Meau B pactBope xsopuaa meau (1) xenezom.

[TpakTukym «IIpocTeiimme onepanuu ¢ BemecTBoM» (34)



[Tpaktiueckast pabortaNel. IlpaBuna TexHMKH Oe3omacHOCTH Tpu paboTe B
xumMuieckom kabunere. [Ipuembl oOparmieHus ¢ jgadopaTopHbIM 000pPYJOBAaHUEM U
HarpeBaTelIbHbIMU TPHOOpaMHu.

[Ipaktuueckass paborta. HaGmiogeHuss 3a H3MEHEHHUSIMH, TPOUCXOJSAIIUMHU C
ropsiei CBe4oid, U uX onucanue (JOMalHui SKCIIEPUMEHT).

[IpakTrueckast pabota. AHaIU3 MOYBBI U BOJBI (JOMAIIIHUN SKCTIEPUMEHT).

[Tpaktuueckast paboraNe2. [Ipu3HaKu XUMUYECKUX PEAKIUH.

[IpakTuueckass padoraNe3. IlpuroToBieHue pacTBopa caxapa U OMNPECIICHHE
MAaCCOBOM JIOJIM €T0 B PACTBOPE.

Kontponsnas padota Ne4 o teme «MI3MeHEeHUs, NPOUCXOASIINE C BEIIECTBAMMY)

PactBopenue. PacTBopsl.

CBoiicTBa pacTBOPOB ANEKTPOJIUTOB.

PactBopenue kak (¢usuko-xumuueckuil mnpouecc. I[loHstue o ruapatax u
Kpuctaiuioruaparax. PactBopumocts. KpuBble pacTBOpUMOCTM Kak MOJEINb
3aBUCUMOCTH PAaCTBOPMMOCTH TBEPJIbIX BEIIECTB OT Temreparypsl. HacellieHHble,
HEHACBHILICHHBIE U MEPECHIIEHHBIE PACTBOPBI. 3HAYEHUE PACTBOPOB JJI MPUPOIBI U
CEJIbCKOI'0 XO351CTBA.

[Tonsitue 00  SIACKTPOJUTUYECKONM  AUCCOLMAIMHU.  DJICKTPOJIUTHI |
HE3JICKTPOJIUTHI. MeXaHu3M AUCCOLUALMN JJICKTPOJIUTOB C PA3IMYHBIM XapaKTEpOM
cBs3u. CreneHb dSIEKTpoONUTHUECKOW nuccormanuu. CuiibHble U ciaOble
ANEKTPOJUTHL. OCHOBHBIE MOJIOKEHUS TEOPUU DIICKTPOIUTUYECKON IUCCOLUAIUU.
HNonnbie ypaBHeHUs peakiuid. Peakiiu oomeHa, uaymue 10 konma. Kiaccupukams
MOHOB U UX CBOKCTBA.

Kucnotsl, ux kinaccudukanus. J(uccoumanus KUCIOT U WX CBOMCTBAa B CBETE
TEOPUH BJIEKTPOJMTHYECKON IHCCOUMAMU. MOJNEKYIIpHbBIE U MOHHBIC YPaBHEHUSA
peakuuii. B3auMoaelcTBHE KHUCIOT C METaulaMH. OJIEKTPOXUMHYECKUN  psif
HaNpsDKEHWM  METauIoB. B3anMOAENCTBHME KHUCIOT C OKCHJAAMHU METaJUIOB.
B3auMopnencTBue  KUCIOT C  OCHOBAaHUSIMH —  PEaKUUs  HEUTpaJu3aldH.
BzaumopeiictBue kuciort ¢ comsimu. Mcnonp3oBanue TaOIMIBI PAaCTBOPUMOCTH IS
XapaKTepUCTUKNA XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanusi, ux kinaccudukanus. Jluccouuanuss OCHOBaHUN U WX CBOMCTBA B
CBETE€ TECOPUM DIICKTPOJUTUYECKON IHCCONMANMU. B3auMOJIeMCTBUE OCHOBAHUN C
cosisimu. Mcnonb3oBaHue TaOIHUIIbI pACTBOPUMOCTH ISl XapPAKTEPUCTUKU XUMUYECKHUX
CBOMCTB OCHOBaHMH. B3anmoaencTBue meinoueil ¢ OKCHAaMH HEMETAJIJIOB.

Conu, ux pauccoumanvs W CBOMCTBA B CBETE TEOPUU DJIEKTPOIUTHYECKOU
nucconuanuvu. BzaumopeiicTBue cojiell ¢ MeTalslaMU, OCOOCHHOCTH 3THX PEaKIIUil.
B3aumopaeiictBue coneit ¢ consimu. Mcnosib3oBaHuE TaONMIBI paCTBOPUMOCTH ISt
XapaKTEPUCTUKH XUMUYECKUX CBOMCTB coJieil. 3aBoj «Coia» 1 ero mpoayKIus

O060011eHne CBeIeHU 00 OKCHUIax, UX KiIacCUu(PUKaIIMU U CBOMCTBAX.

['eHeTnueckue psapl MeTaula W HeMmeTaia. ['eHeTuyeckas CBS3b MEXIY
KJIACCAMHM HEOPTraHWYECKHUX BELIECTB.

OKUCIUTEIbHO-BOCCTAHOBUTEINIbHBIE  peakuuu.  OnpeneneHue  CTeneHen
OKHUCJICHHS ISl DJIEMEHTOB, OOpa3yIoIIMX BEIIeCTBA pPa3HBIX KiIaccoB. Peaknuun
MOHHOTO OOMEHa M OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE peakinuu. OKUCIUTETh U



BOCCTAHOBUTENb, OKHUCIEHHE U BoccTaHoBieHue. (CocTaBieHUE ypaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METOIOM 3JIEKTPOHHOTO OajaHca.

CBoMCTBa MPOCTHIX BEIIECTB — METAIIJIOB U HEMETAIIJIOB, KUCJIOT U COJIEH B CBETE
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINM.

Jemonctpauuu. VcibiTaHUE BEIIECTB U X PACTBOPOB Ha AJIEKTPOIPOBOJIHOCTD.
3aBUCHUMOCTB JICKTPOIPOBOJHOCTH YKCYCHOM KMCIIOTHI OT KOHIICHTpaluu. JIBUKeHUE
OKpAIlICHHBIX MOHOB B JJICKTPUYECKOM Tojie. B3aumopaelcTBUE LIMHKA C CEpOH,
coJistHOM kuciioTol, xsopuaom Menu (I1). 'openue marnusi. Bzaumopaeiictere XJiopHOi
Y CEpOBOAOPOAHON BOBI.

JlaGopatopHble onbIThl. B3auMoelicTBre pacTBOPOB XJIOpUIa HATPUSL U HUTpaTa
cepeOpa. IlonydeHwe HEpPACTBOPUMOTO THUAPOKCHUIA U B3aUMOJCHCTBHE €ro C
KUCJIOTaMH. B3auMoJIeiCTBHE KHUCIOT C OCHOBAHUSMH. B3auMoaeHcTBHE KHUCIIOT C
OKCHJAaMH METaJUIOB. B3anmmoaeHucTBME KHUCIOT C MeTaulamMu. B3anmmonencrBue
KUCJIOT C COJsIMHU. B3amMonaencTBhHe IIeiiouer ¢ KuciaoTtamu. BiammopencTBue
1IEJIOYEH C OKCHIaMU HEMETaJlIa. B3anmMoecTBrE 1MIEI0UEr ¢ COJISIMH.

[TonmyyeHne © CBOMCTBA HEpPACTBOPUMBIX OCHOBaHUW. B3aumonerncTeue
OCHOBHBIX OKCHJIOB C KHCJIIOTaMH. B3anMOIEHCTBHE OCHOBHBIX OKCHIOB C BOJOM.
BzaumopaencTBie KHUCIOTHBIX OKCHIOB C IIejo4aMH. B3anmonencTBUE KHCIOTHBIX
OKCHJIOB C BOJOM. B3amMoJieiicTBrE cojiel ¢ KUCI0TaMu. B3anmMonencTBue coyie C
uiesiouamu. BzaumopaencTeue conen ¢ coyisiMu. B3anmoencTBue pacTBOPOB COJIEH C
METaJJIAMU.

[IpakTkyMm «CBOMCTBA pacTBOPOB 3JAEKTPOTUTOBY (14)

[IpakTudeckass padotaNe4. MoHHbIE peakiuu. YCJIOBHUS TEUCHHS XUMUUYECKUX
pPEaKIH MEXK]Iy PAaCTBOpAMU AJIEKTPOJIUTOB 1O KOHIIA.

9 kJiacc
OO61m1as xapakKTepUCTUKA XUMUUYECKUX DJIEMEHTOB U XUMUUYECKUX PEAKIIUM.
ITepunonnueckuit 3akoH U llepuoanueckas cucrema XuMH4eCcKux 3semMeHToB /1. 1.
MenneneeBa

XapakTepUCTHKA JIEMEHTA I10 €ro MoJ0XeHuto B I lepuoanueckon cucreme /1. 1.
MenpeneeBa. CBOMCTBa OKCHIOB, KHCJIOT, OCHOBAaHUM M COJE€d B CBETE TEOPUHU
BJIEKTPOJIUTHYECKON TUCCOLMALIMU U OKUCJIEHUSI-BOCCTAHOBJICHHSI.

[TonsiTue O mepexoAHbIX dJeMeHTax. AMQOTEpHOCTh. [ eHeTHYeCKUh psia
nepexogHoro osyieMeHta. llepuomnueckuii 3akoH u Ilepuomuueckas cucrema
xuMudeckux sjaemenToB . 1. Menaeneena.

XUMUYECKasi OpraHu3aius )KUBOM M HEKUBOM NMPUPOAbI. XUMHUYECKHM COCTAB
A1pa, MAHTUU U 36MHOU KOPbl. XUMHUYECKHUE 3JIEMEHTHI B KJIIETKAX )KMBBIX OPraHU3MOB.
Makpo- 1 MUKPO3JIEMEHTBHI.

O06o001IeHne cBeieHn 0 XUMUIeckux peakiusax. Knaccudukamms XuMmmdeckux
peaKLMi 1O pa3IMYHbIM OCHOBAHUSIM:

— I10 COCTaBY U YUCITY PEarupyronux U 00pa3yroIuxcs BEIIeCTB;

— M0 TETJI0BOMY 3D PexTy;

— I10 HAIPABJICHUIO;

— TI0 UBMEHEHHIO CTETICHEW OKUCIICHUS 3JIEMEHTOB, 00Pa3yIONIUX PearupyroIime
BENIECTBA;

— 10 dase;



— 10 MCIIOJIb30BaHUIO KaTaau3aTopa.

[IoHATHE O CKOPOCTH XUMHUYECKOHN peakiuu. DakTopbl, BIMUSIOIIAE HA CKOPOCTh
xumMudeckux peakiuil. Katanuzatopsl u katanus3. MTHruOUTOpbl. AHTHOKCUIAHTHI.

HemoHctpanuu. Paznuunbie hopmel Tabsmi [lepuoandeckoit cucremsl. Moaenu
aToMoB 311eMeHTOB [—III meprnoaoB. 3aBUCUMOCTH CKOPOCTH XUMHYECKON PEaKIIUU OT
MIPUPOJIBl PEATHPYIOIINX BEIIECTB. 3aBUCUMOCTh CKOPOCTU XUMUYECKOU PEAKIUU OT
KOHIICHTPAIIMM PEarupyrolux BEIIECTB. 3aBUCUMOCTb CKOPOCTH XUMHYECKOM
pPEaKIMu OT IUTONIaJAN CONPUKOCHOBEHUS PEAruPYyIOUIUX BEIIECTB («KUIISITUN CIOM»).
3aBUCHUMOCTh CKOPOCTHM XUMHUUYECKON peakluu OT TeMIepaTypbl pearupyromnmx
BEIIECTB. ['OMOTEHHBIM M TIeTEpOTeHHBIM KaTanu3bl. (DepMEHTATUBHBIM KaTaJus.
HNurubupoBanue.

JlaGopatopubie onbIThl. [lomydeHue rujipokcuia MHKA U HUCCIEIOBAHUE €T0
CBOMCTB. MojenupoBaHue TMOCTPOCHUS TNEPUOAMYECKON TaOmuIbl. 3aMeIleHHE
xKene3oM Menu B pactBope cyibgara meau(ll). 3aBucuMoCcTh CKOPOCTH XUMHUECKOU
peakuuu OT IMPUPOABl PEarupyrollnuX BELUIECTB Ha IMPUMEPE B3aUMOACHCTBUSA
Pa3IMYHBIX KHCIOT C Pa3IMYHBIMM  METaJUIaMH. 3aBHUCUMOCTbh CKOpPOCTH
XUMHUYECKOUPEAKIIMM OT KOHLEHTPAlMU PEarupyrolux BEUIECTB Ha IIPUMEPE
B3aUMOJCUCTBUSA LHMHKA C COJSHOW KHUCIOTOM pAa3jIMYHOW KOHUEHTPALUU.
3aBUCHUMOCTb CKOPOCTH XUMHYECKOW pEaKkIuu OT IUIOIMIAIA CONPHUKOCHOBEHHS
pearupyromux BemecTs. MoaeaupoBaHue «KUMSIIETO CI0s». 3aBUCUMOCTh CKOPOCTH
XAMHUYECKOM pEaKMu OT TEMIIEpaTypbl PEAarupyrolnx BEIIECTB HA MpUMEpe
B3aumozencTeus okcuaa mMeau (II) ¢ pacTtBopom cepHOIl KMCIOTHI MPU pa3InYHBIX
Temreparypax. PaznoxxeHnne nepokcuaa BOAOPO/Ia € MOMOIIBIO TUOKCHIA MapraHia u
katana3zpl. OOHapyKeHHWE KaTajlla3bl B HEKOTOPBIX TMHUIIEBBIX MPOJYKTaX.
NurubupoBanue B3aMMOICUCTBUS COJITHOM KUCIOTHI C IMHKOM YPOTPOITMHOM.

Kontponbnas pabora Nelmo teme «Benenune. OOmias XapakTepuCTHKa
XAMHUYECKUX JJIEMEHTOB M XUMHMYECKMX peakuui. Ilepuonnueckuii 3akoH U
[Iepronnueckast CHCTEMAa XUMUYECKUX JIEMEHTOB.

Meramibl

[Tonoxenne wmeramnoB B Ilepuoamueckon cucreme JI. WM. Menneneesa.
Merannuyeckass KpUCTaJUIMYECKasi pelIeTKa U METAIIMYECKas: XUMHUYECKasl CBS3b.
OO6mue ¢u3uYecKre CBOMCTBA METAIOB. XMMHYECKHE CBONCTBA METANIOB Kak
BOCCTAHOBUTEJIEH, 4 TAKXKE B CBETE UX IOJOXKEHUS B DIEKTPOXUMHUYECKOM PsIy
HarnpspKeHU MeTaiioB. Koppo3ust MeTamioB u ¢ciocoObl 60pb0bl ¢ Heil. CruiaBbl, UX
CBOICTBA Y 3HAUYCHHUE.

Obmass xapaKTEPUCTUKANMETOUYHBIXMETAaJJO B.

Metamnel B mpupoge. O6mime crnocoObl ux mnoiyyeHus. CTpoeHHe aTOMOB.
[Ilenounsie MeTaibl — MPOCTHIE BEUIECTBA. BaxkHeWIme COCIMHEHUS MIETOYHBIX

METAJJIOB — OKCHJbI, THUIPOKCUIBI W COJMU(XJIOPUIBLI, KapOOHAThI, CYJb(aThl,
HUTpAThl), MX CBOMCTBA W TMPUMEHEHHWE B HAPOJAHOM Xo3sikicTBe. KanwuitHbie
ya0OpeHusl.

Obmasi xapaKTEePUCTUKADIEMEHTOBTIIABHON MOATPpymIbll
It pynnsl Crpoenue atoMoB. [l]enouHo3eMeNnbHbIE METAIIBI — MPOCTHIE BEILIECTBA.
Baxueiimme coequHeHUs NIET0YHO3EMEIBHBIX METAIJIOB — OKCHU/IbI, THIPOKCUIbI U



comu (XJopuasl, KapOoHaThl, HUTpaThl, cynbdartbl, (ocdarel), UX CBOICTBA U
MIPUMEHEHUE B HAPOJHOM XO3SIICTBE.

A 110 M u H U U CrpoeHue aToma, GU3HUECKHME U XMUMHUYECKHUE CBOMCTBA
npoctoro BemiectBa. CoeAMHEHUS ATFOMUHUS — OKCHUJ] U TUAPOKCHT, UX aM(POTEPHBI
xapakrep. BaxHeiimune conu antoMuHus. [[puMeHeHne amoMUHAS U €T0 COETMHEHU .

Ke 1 e 3 0. Crpoenue aToma, PU3NYECKUE U XUMHUYECKHUE CBOMCTBA MPOCTOTO
BemiecTBa. ['enernueckue psaabl Fe2+ u Fe3+. Baxueimue conu skene3a. 3HaAUCHUE
JKeJe3a U ero COeAMHEHUN JIJIsi TPUPOJIbl U HAPOJIHOTO XO3SHUCTBA.

JlemoncTpanmu. OOpa3ipl  IMIENOYHBIX H  MIEIOYHO3EMETBHBIX METaJIIOB.
OO6pa3upl cruiaBoB. B3aumopeiicTBue HATpus, JUTHS U Kbl C BOJOM.
B3aumoseiicTBue HATpUsi U MarHusi ¢ KUCJIOPOJOM. B3auMojeicTBUe METaJIOB C
Hemetaiuiamu. [lonyuenue ruapokcuaos xenesa (I11) u (I11). KauecTtBennsie peakuuu
Ha WOHbI Fe2+ u Fe3+.

JlabopaTopHble oOmbITH. B3aumojelcTBue pacTBOPOB KHUCIOT U COJEH C
MetamiaMd. O3HakOMIIEHHE C pyAamu kene3a. OKpalllMBaHUE TIJIAMEHH COJISIMU
HIEJIOYHBIX METAIIOB. B3anmoneiicTBue kanbuus ¢ Bogoi. Ilomyuenue rumpokcuaa
KJIbIUS M HCCIEIOBAHUE €ro CBOMCTB. [lonmyueHune TuApOKCHUIa aTIOMUHHUS H
HCCIIEIOBAHUE €ro CBOMCTB. B3amMonencTBue xeie3a C COJSIHOM KHCIIOTOU.
[Tonyuyenue rugpokcuaos xkenesa (I1) u (1) u uccnegoBanme ux cCBONUCTB.

[Ipaktukym «CBoiicTBa METAIIJIOB M X coeUHEHMID (11).

[Ipaktueckass pabortaNel. Pemienue sKcnepUMEHTAIBHBIX — 3a7a4  Ha
pacrio3HaBaHKE U MOJYYCHUE COSAMHEHUN METAILIIOB.

KoHnTtposnbHas padora Ne2 no teme «MeTaiibhy

Hewmeranbr

OO6mras xapakTepuCTUKa HEMETAJJIOB: mojiokeHue B [lepuoauyeckoii cucreme,
OCOOEHHOCTH CTPOEHHUS aTOMOB, 3JEKTpoOTpUUAaTeNbHOCTh (D0) Kak Mepa «He
MeTaITMYHOCTHY, psan 0. Kpucrammuyeckoe CTpOEHHWE HEMETAIIIOB — MPOCTBIX
BemecTB. Asuiorponusi. Puznyeckue CBOMCTBA HeMmeTauioB. OTHOCHUTENBHOCTh
MOHATUMN «METaJUD» — «HEMETAILD».

B onxnopona Bonaa. Ilonoxenue Bomopona B Ilepuoguueckoit cucreme
xumudeckux anemeHtoB JI. WM. MenneneeBa. CTpoeHHe atomMa W MOJICKYJIBI.
Pu3nuecKue U XMMHYECKHE CBOMCTBA BOJIOPO/IA, €r0 MOJYYEHUE U IPUMEHEHHUE.

Bona. Ctpoenue Monekynbsl. BomoponHas xumudeckas cBsi3b. DPuU3HUECKHE
CBOMCTBa BOABl. AHOMaJIMM CBOWCTB BOJbl. ['mapodunbHbie U TUAPODHOOHBIE
BeIlecTBa. XMMUYECKHE CBOMCTBA BOIEIL.

KpyroBopor Bombsl B mpupoae. Bomoouuctka. Aspanusa BOAbl. bBITOBBIE
bunbtpel. MuHepasibHbie BOIBI. JUCTWITMpOBaHHAs BOJAA, €€ TMOJYyYCHHE W
MIPUMEHEHHUE.

Obmass xapaktepucTukaramnoreHo B. Crpoerne atromoB. [Ipocteie
BEILIECTBA U OCHOBHBIE COCJMHEHUS TaJIOT€HOB, UX CBoiicTBa. KpaTkue cBeneHus o
xjope, 6pome, ¢prope u Mone. [I[puMeHeHre raJOreHOB M MX COSIMHEHUIN B HAPOTHOM
xo3sricTBe. OmacHOCTh BhIOpOca xJiopa B T Ctepiuramake

C e p a. Ctpoenue aroma, aJijIOTPONHS, CBOMCTBA U IPUMEHEHUE POMONYECKOM
cepbl. Oxcunpl cepol (IV) u (VI), ux nonydenue, cpoiictBa u npumeHenue. CepHas



KHCJIOTa U €€ COJIM, X IPUMEHEHUE B HAPOAHOM Xo3siicTBe. IIpon3BoACTBO cepHOU
KHUCJIOTBI.

A 3 0 T. CTpoeHue aToMa U MOJIEKYJIbL, CBOMCTBA ITPOCTOTO BEIIECTBA. AMMUAK,
CTPOCHHME, CBOWCTBA, MOJYy4YCHHE W NpuMeHeHHe. OmacHOCTh aMMHaka B TOPOJIE
Crepnuramaxe.

Conu ammonust, ux cBoicTBa u npumenenue. Okcunpl azota (IDu (IV). AzotHas
KHCIIOTa, €€ CBOMCTBA U MpUMEHEeHHE. HUTpaThl 1 HUTPUTHI, IpoOiieMa UX COAEPIKaHUS
B CEJIbCKOXO35MCTBEHHOM MPOAYKIHUU. A30THBIE YIOOpEHUS.

®o ¢ ¢ o p. Crpoenue aroma, alIOTPOIHsA, CBOMCTBa OENOT0 M KpPacHOTO
dochopa, ux mpumeHenue. OcHOBHbIE coemuHeHus: okcupa dochopa (V) u
oprodocdopHas kuciota, pocdatsl. DochopHbie yI0OpEHUSI.

Yrnepon. Ctpoenne aToma, ajJlyIoTPOIHsl, CBOMCTBA MOAUDUKAIIHI, TPUMEHEHHE.
Oxcuast yraepoaa (II) u (IV), ux cBoiictBa u npumeHenue. KapOoHaThl: KaJIbIUT,
coJia, MOTAalll, UX 3HAYECHHUE B IPUPOJIC U KU3HU YEIOBEKA.

Kpemnuii. CtpoeHue atoma, KpPUCTAJUIMYECKU KPEMHUMN, €ro CBOWCTBA H
npumeHenue. Oxcun kpemuus (IV), ero mpupojnbie pa3HOBUIHOCTH. CHIIMKATHI.
3HaYeHUE COEIMHEHUN KpEeMHHUA B JKUBOM M HexuBouW mnpupone. Ilonarue o
CUJIMKATHOM MPOMBIIIUIEHHOCTH.

Hemonctpanuu. O0pa3iubl rajJoreHoB — IMPOCThIX BeulecTB. B3aumonelictue
raJIOrTeHOB C HaTpUeM, aJloMHHHEM. BriTecHenuwe xjopom Opoma wiud Homa u3
pacTBOpOB HUX coyiell. B3amMonencTBue cepel € METaUIAMH, BOJOPOAOM M
KHCIIOpOJOoM. B3anMopeiicTBuEe KOHUEHTPHUPOBAHHOM CEPHOM KHUCIOTBI C MEIBIO.
OOyrnuBaHue KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTOM OPraHUYECKUX COEIUHEHUM.
Pa30aBnenne cepHOl KUCIOTHL. B3aumonaelcTBHE KOHUEHTPUPOBAHHOM a30THOM
KHCJIOTBI C Menpto. [lormomenne yrieM pacTBOPEHHBIX BEIMIECTB WA Ta30B.
BoccranoBinenue Meau u3 ee okcuga yriaem. OOpasupl NpUPOAHBIX COEIMHEHUN
xJiopa, cepsl, hochopa, yriepoaa, kpemHusi. O06pas3ibl BaKHEHIITUX JI1 HAPOJIHOTO
X03siicTBa  CcynbGhaToB, HUTPATOB, KapOoHaToB, (QocdaToB. OOpaslbl CTEKIA,
KepaMuKH, liemeHTa. [{leMeHTHbIi 3aBoa ropoja Ctepiuramax.

JlabopaTtopubie ombiThl. [lomydenue, cobupanve W pacro3HaBaHHWE BOJOPOJA.
HccnenoBanrie mOBEpXHOCTHOTO HATSHKEHUS BO/IbI. PacTBOpeHMe nepMaHraHaTa Kaiaus
WM METHOTO Kyropoca B Boje. I'maparanus obe3BoxxeHHOro cyibdara meau (I11).
N3roToBnenne TUICOBOTO oOTneyaTka. O3HAKOMJIEHHE C KOJUICKIIMEH OBITOBBIX
(GUIBTPOB U U3yUYEHHE UHCTPYKIIMHU JOMAIIHETO ObITOBOrO (priibTpa. O3HAKOMIIEHHUE C
COCTaBOM MHHEpajdbHOM BOJbl. KauecTBeHHass peakuus Ha TaJOr€HUA-HOHBI.
[Tonyuenue, coOupaHue U pacrno3HaBaHUE KHCIOpoJa. ['opeHre cepbl Ha BO3yXe U
kuciopoje. CoiicTBa pa3daBiIeHHON CepHOM KUCTOTHI. V3yueHue cCBOMCTB aMMuaka.
Pacno3naBanue coseii amMmoHusa. CBoilcTBa pa30aBiICHHOM a30THOM KHUCIOTHI.
B3auMonencTBre KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI ¢ Meablo. Pacrio3HaBaHue
docdaroB. I'openue yrins B kucnopone. llomyuenue, cobupanue U pacrnozHaBaHUe
yraekuciioro rasa. [loaydeHne yroJpHON KHCIIOTHI M U3y4YeHHUE ee cBOMCTB. Ilepexon
kapOoHata B THiapokapboHatr. Paznokenue rumpokapOonata Hatpus. [lomydenue
KPEMHEBOW KHUCIJIOTHI U U3YYEHUE €€ CBOICTB.

[TpakTkyM «CBOICTBA COETMHEHUI HEMETAILIOBY (34)



[Tpaktrueckass pabotaNe2. Pemiennme 3KCIEpUMEHTATBHBIX 3aJad IO TEME
«IToarpynna ranorenos. [loarpynma kuciopoaa.

[Ipaktuueckass pabotaNe3. Pemienue 3KCIEpUMEHTANIBHBIX 3aJad IO TeMe
«IToarpynna a3zora [loarpymnma yriepoznay.

[Ipaktruueckast paboraNe4. Tlonyuenue, cobupanue u pacro3HaBaHUE Ta30B.

Kontponbshas padbora Ne3 o teme «Hemetanabny

Kpatkue cBegeHust 00 opraHu4ecKUX COeTMHEHUIX

Yraesonopoasl. Heopraumyeckue m OpraHMYECKUE BEIIECTBA. Y TJIEBOAOPO/IBL.
MertaH, 3TaH, MpOMAaH Kak IpeAesIbHbIE YIJIEBOJOPOJbl. DTHIEH M AUETUIIEH Kak
HEIpeaebHble  (HEHACBIICHHBIC)YTIeBOAOPOAbl.  ['opeHue  yriieBoJopoioB.
KauecTBeHHBIE pEaKIIMM HA HENIPEIEIbHbIE COEAUHEHNs. Peakius neruapupoBanums.

Kucnopoaconepxaiiiue OpraHAYECKUE COCIUHEHUS. OTUJIOBBIM CHUPT, €ro
MOJIyYCHUE, TPUMEHECHHE ¥ (U3HOJOTHYECKOE JACHCTBUE. TpexaTOMHBIA CHHPT
rimnepud. KayecTBeHHass peakuuss HAa MHOTOAaTOMHBIE CIHUPTHL. Y KCYCHas,
CTEapUHOBAs U OJICMHOBAsI KUCIOTHl — MPEICTABUTENN Kilacca KApOOHOBBIX KHUCIIOT.

XKupsl. Mblna.

A3oTcozeprkalue OpraHu4ecKue COeTMHEHMS.

AMHHOTpyTIIa. AMUHOKUCIOTH. AMHUHOYKCYCHAsl KUcloTa. benku(rnporennst),
uX (QYHKIIMHU B KUBBIX opranu3max. KauecTBeHHbIEe peakiiuy Ha OCJIKH.

HeMoHcTpauun. Mopaenn MoOJEKyJd MeETaHa, 3TaHa, MpOINaHa, STWIEHA U
aneTwieHa. BzanmoaeicTue sTuineHa ¢ OpoMHOM BOJIOM M pacCTBOPOM NEpMaHTaHaTa
kanua. OOlMe XUMUYECKHE CBOMCTBAa KHCIOT HAa MPUMEPE YKCYCHOM KHUCIOTHI.
KauecTtBeHHas peakyss HAMHOTO aTOMHBIE CITAPTHI.

JlaGopatopHsbie onbiThl. KauecTBEHHBIEC pEaKIIuu Ha OEJIKHU.

O0600uIeHNE 3HaHUI 110 XUMHH 32 KypC OCHOBHOM IIKOJIBI.

[ToaroroBka k OI'D

ITeprnonnueckuit 3akoH U Ileproanueckas cucreMa XUMHUYECKUX JIEMEHTOB /.
. MenneneeBa. @U3NYECKUN CMBICI TOPAIKOBOIO HOMEpaA 3JIEMEHTa, HOMEPOB
nepuoAa W TPyNIbl. 3aKOHOMEPHOCTHM HW3MEHEHHSI CBOMCTB D3JIEMEHTOB U UX
COEIMHEHUI B MEpUOJax W Trpylnax B CBETE MPEJICTABICHUNA O CTPOEHUU aTOMOB
DJIEMEHTOB.

3nauenue Ilepuonnyeckoro 3akoHa. Buabl XMMHUYECKUX CBSI3€d W THIIBI
KPUCTAJUIMYECKUX PEIETOK. B3anMOCBsI3b CTPOEHUS U CBOWCTB BELIECTB.

Knaccudukanus XMMHUECKUX PEaKIMil MO pas3IMuHbIM MpU3HAKaM (YUCIO U
COCTaB pearupyroumx U 00pa3yloluXxcs BEIIECTB; HAIMYUE TPAaHMIIbI pasznaena (as;
TEIJIOBOM 3(PQeKT; H3MEHEHUE CTENEeHEW OKHCIEHHUS AaTOMOB; HCIOJIb30BaHUE
KaTajau3aTopa; HalpaBjieHue MpoTeKaHus peakunn). CKOpoCTh XUMUYECKUX PeaKInid
U (¢akTopsl, Biausiomue Ha Hee. OOpPaTUMOCTh XMMHUYECKUX PEAKIMA U CIOCOOBI
CMEILEHNS] XUMUYECKOTO PABHOBECHSI.

[IpocTeie U clioXkHBIE BemlecTBa. MeTalel 1 HeMeTaulbl. ['eHeTHYEeCKue psiabl
MeTalljla, HEMeTaJlJla U nepexoaHoro Meraimina. OKCuabl U THAPOKCHU B (OCHOBAHUS,
KHUCIIOTHI, aM(OTepHBIC THAPOKCUIIBI), conu. X cocra, kiaccudukanus u oomue
XAMHUYECKUE CBOMCTBA B CBETE TEOPUH IICKTPOIUTUUECKON JTUCCOLIUALINH.



TeMmaTH4ueckoe INIAHMPOBaAHHUE MPeaAMETA
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ATOMBI XUMHUYECKHUX JICMECHTOB 9
IIpocThie BelecTra 6
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N3MeHneHus, mpoucxoasiiyue ¢ BEIECTBAMHU 12
IIpaktukym «lIpocreimme onepanuuy ¢ BEMECTBOM 3
PactBopenue. PacTBOpbI. 18
CBONCTBa PaCTBOPOB AJIEKTPOJIUTOB.
IIpakTnkym «CBOMCTBA pacTBOPOB JIEKTPOIUTOBY 1
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Paznen
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OO6mas xapaKTepUCTUKa XUMUYECKUX JIEMEHTOB U XMMHUYECKHUX 11
peakuid. [lepuonnueckuii 3akoH u [lepuoanueckas cucrema
xuMudeckux saemenToB JI. 1. Mennaeneena
MeTtanisl 14
IIpakTnkyM «CBOWMCTBA METAIJIOB U KX COCIMHEHUIN 1
HemeTamnsl 24
ITpakTukym «CBOMCTBA COETMHEHUN HEMETAILIIOBY 3
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