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INOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHoro Kypca xumuu it 11 kimacca cocraBieHa Ha OCHOBE:

o [IpumepHnoii penepanbHOI MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus o0 XuMuu Uit 8 — 11 kmaccos;

e [Iporpammer kypca xumuu it 8 — 11 kmaccoB obmieoOpazoBarenbHbIX yupexaenuid, aBrop O.C. 'abpuensa (2011 rox);

o @enepanbHOrO KOMIIOHEHTa | ocynapcTBEHHBIX O00pa30BaTENIbHBIX CTAHJAPTOB HAYAIBHOTO OOIIEro, OCHOBHOTO OOIIEr0 M CPEIHEro
(mosHOTO) O0MIETO 0OpazoBanus (mpukas Ne 1089 ot 05.03.2004 r.)

e OCHOBHOU 00pa3oBaTeNbHON MporpamMmbl mKoIb! Ha 2021-2022 y4yeOGusbiii rox (yrB. [Tpukazom ot 30.08.2021 Ne 107), yueGHOTO MTaHa MIKOJIBI
Ha 2021-2022 yuebnsiii rox (yrB. [Iprkazom ot 30.08.2021 Ne 107)

[Iporpamma paccumTaHa B COOTBETCTBHM C y4eOHbIM IutaHoM Ikonbl Ha 102 gaca: 3 waca B Hememto (luac noGaBiieH M3 KOMIIOHEHTa

00111e00pa30BaTENLHOTO yUPEkKACHUS).. V3 HUX: KOHTPOJIBHBIX paboT-8 , mpakTudeckux pador-11.

YMK «Xumus. 11 kiaace. Yriy0JéHHbIH YPOBEHb»
1. Tabpuensu O. C. Xumus. 11 kimace: yued. mocobue mis o6meodpa3oBat. opranuzanuii: yriyo. yposensb / O. C. 'abpuenss,
N.T. Octpoymos, A. H. JIéskun, C. A. Cnagkos. — M.: [Ipocsemenue, 2019.
2. T'abpuensn O. C. Meroauueckoe nocodoue k yueOHuky O. C.[Nabpuensna «Xumusa. 11 kmacc. YrayOn€HHBIM ypoBEeHbY /
O. C. I'abpuensn, 1. I'. Octpoymos, C. A. CnaakoB. — M.: IIpoceemienue, 2019.
Hugpopmayuonnsvie cpeocmea
Humepuem-pecypcel Ha pyccKom A3biKe

1. http://www.alhimik.ru. TlpencraBieHsl cienyroonme pyOpUKH: COBEThI a0MTYPUEHTY, YUUTEII0O XMMHUH, CIIPABOYHUK (OYCHB

Oonpinas moA0OpKa TAONUIl M CIPABOYHBIX MaTepUANIOB), BecElas XHMUS, HOBOCTH, OJMMIHUAABI, KyHCTKamepa (Macca

MHTEPECHBIX UCTOPUUECKUX CBEJICHHUIN).


http://www.alhimik.ru/

2. http://www.hij.ru/. Kypuan «XuMus U KH3HB» IOHATHO M 3aHMMATEJIbHO paccKa3biBaeT 000 BCEM HHTEPECHOM, YTO

IIPOMCXOJNT B HAYKE U B MUPE, B KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html. DnekTpoHHbI# KypHaT «XUMUKHA U XUMHSD», B KOTOPOM TMPEICTABICHO MHOXECTBO

OIIBITOB 110 XUMUU, 3aHUMATEILHOU I/IH(I)OpMaHI/II/I, HOSBOJ’I?IIOHICﬁ YBJICYDb YHCHHUKOB 3KCHepHMeHTaHBHOﬁ YaCTbIO MPCAMCTA.

4. http://c-books.narod.ru. BceBo3moskHas tutepaTypa 1o XUMHUH.

5. http://1september.ru/. )XypHan nas yuuTelneli M HE TOJBKO. BoIbIoe KOJIMYECTBO PadOT YYCHHMKOB, B TOM 4YHCIIE U

HCCIICJOBATCIIBLCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MKOIBHBIN MOPTal CO CChUIKAMHM Ha 00pa30BaTeIbHBIC CAWUTHI IO

XUMHUU.

7. www.periodictable.ru. CoopHHK cTaTeli 0 XUMHUSCKHX 3JIEMEHTaX, HILTIOCTPUPOBAHHBIN SKCIICPUMEHTOM.

Humepuem-pecypc Ha an2inuiicKom Aa3vike

http://webelementes.com. ComepxUT UCTOPHIO OTKPHITHS M OIIMCAHUE CBOMCTB BCEX XMMHUCCKHX 3JIEMEHTOB. byer moyesen st

COBEPIIIEHCTBOBAHMSI MHOCTPAHHOTO $3bIKa OOYyYaOIIMXCs, TaK KaK COACP)KUT HA3BaHUS AJIEMEHTOB M BEIECTB Ha Pa3HBIX
A3bIKAX.

H3yuenue xumuu Ha yeayonéHHom ypoeHe BHOCUT OOJIBIION BKJIQJ B JIOCTIKEHHE ATHUX IeJed CpelHero (MOoJIHOro) oOIero
oOpa30BaHUsl U HPU3BAHO 0becneuums.

1) dbopMupoBaHHE HAy4yHOM KApTHHBI MHpa HAa OCHOBE CHUCTEMBbI XMMHUCCKHMX 3HAHUH (XMMHUYCCKOW KapTHHBI MHpa) Kak eé

HEOTBHEMIIEMOI'O KOMIIOHEHTA,


http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/

2)

3)
4)

5)

6)

7)

8)

BbIPA0OTKE y O0y4aroUIMxcs I'yMaHUCTUYECKMX OTHOUIEHMH W HKOJIOTMYECKU I'PAaMOTHOIO MOBEJIEHUS B OBITY U TPYIOBOM
JESITeIbHOCTH, HPAaBCTBEHHOTO COBEPIICHCTBOBAHUS U PA3BUTHS JTUYHOCTH 00YUAIOIINXCS;

IIOHMMaHue OOIIECTBEHHON NOTPEOHOCTH y 00YJarOIIMXCS B Pa3BUTHH XUMHUHU U XUMUYECKON IIPOMBILUIEHHOCTH;
dopMupoBaHre y OOy4aroUMxcs OTHOUICHHS K XMMHHM Kak BO3MOXXHOH o0nacté mpodecCHOHATbHOM TMOATOTOBKH H
MIPaKTUYECKOMN AESITEIbHOCTH;

(GOopMHpPOBaHNE YCIIEUTHOIO YYacTHs B ITyOJUYHOM NPEACTABICHUHN PE3YJIbTATOB SKCIIEPUMEHTAILHOM U MCCIIEA0BATENbCKON
JEeSATENBHOCTH,;

y4acTHE€ B XMMHYECKHMX OJIMMIMAZAaX Pa3jJu4HbIX YPOBHEH B COOTBETCTBUU C HKEJIAEMBIMHU pE3yJlbTaTaMU M aJeKBAaTHOMN
CaMOOILIEHKOM COOCTBEHHBIX BO3MOKHOCTEM;

UCITIOJIb30BAaHUE XUMUYECKUX 3HAHUH I 00BSICHEHHS] OCOOEHHOCTEW 00BEKTOB U MPOLECCOB MPUPOJAHOM, COLIMATIBHOM,
KYJIbTYPHOU, TEXHUYECKON CPELBI;

MMOHUMAaHUE HEHHOCTH XUMHUUYECKOTO SI3bIKA, BHIPAXKEHHOTO B BEpOAIIbHON U 3HAKOBOM (hopmMax, Kak COCTaBHOM 4acTH peyeBOM

KYJIbTYPbl COBPEMEHHOTO CIIEIIUATUCTA BHICOKON KBATH(UKAIINH.

O01mas xapakTepucTHKa Kypca

Conepxanue yriayOJEHHOrO Kypca XMMHUH B CpeIHEH (IOJIHOM) IIKOJIE CTPOMTCS Ha OCHOBE M3YYEHHS COCTaBa M CTPOCHUS

BEIICCTB, 3aBUCHUMOCTH UX CBOMCTB OT CTPOCHUS, TPAKTUYCCKOI'O 3HAYCHHA OTUX CBOf/'ICTB, a Tak)Ke CIoco00OB na60paTopH0r0 u

IMPOMBIINIJICHHOT'O ITOJTYYCHUA Ba)KHEHUIINX BCHICCTB, N3YUCHUA 3aKOHOMepHOCTeﬁ XUMHNYCCKHUX ITPOLCCCOB U HYTGI\/JI YHpaBJICHUA

nmu. OCHOBHBIE COJIepKaTeNIbHbIC TUHUU PadoUeil MpOrpaMMBI:

«Bewecmeo» — crcreMa 3HaHHKM O COCTaBE M CTPOCHHMH BEIIECTB, UX CBOMCTBAX M OMOJIOTMYECKOM 3HAUCHUU;



«Xumuueckan peakyusa» — CUCTeMa 3HaHUU 00 YCIOBHUSX MPOTEKAHUS XMMUYECKUX MPOIECCOB M CIOCOOaxX ympaBJIeHHs
UMU;

«Ilpumenenue seujecme» — cucTemMa 3HAHUM O MPAKTUYECKOM PUMEHEHUH BEILIECTB HA OCHOBE X CBOWMCTB M UX 3HAYEHUS
B OBITOBOM M MPOU3BOJICTBEHHOM cepax;

«Ilonyuenue eeuwgecme» — cucTeMa 3HAHUM 0 XUMUYECKUX TMPOU3BOCTBEHHBIX MPOIIeCcCax;

«f3bIK Xumuu» — cCUCTeMa 3HAHUM O HOMEHKJIAType HEOPraHUYeCKHX O OPraHMYeCKHX COCIUHEHUHW M XUMHYECKOU
TEPMHHOJIOTHH, a TaKXe YMEHHUE OTpakaTh MX C IOMOIIbI0 XMMHUYECKOW CHUMBOJIMKHM (3HAKOB, (JOpMYyNI U ypaBHEHUN);
HaBBIKOB I€PEBO/1a MH(OPMALIUH C SI3bIKAa XUMUU HA €CTECTBEHHBIN U 00paTHO

«Konuuecmeennvie omuowenus» — CUCTEMA PACUYETHBIX YMEHHW M HAaBBIKOB JUII XapaKTEPUCTHKU B3aUMOCBSI3H
KAueCTBEHHOW U KOJIMYECTBEHHOW CTOPOH XMMUYECKUX O0BEKTOB (BELIECTB, MATEPHAIIOB U IIPOLIECCOB);

«Teopusa u npaxmuka» — B3aMMOCBSI3b TEOPETUUECKUX 3HAHUI U XMMUYECKOT0 SKCIIEPUMEHTA KaK KPUTEPHSI UCTUHHOCTH U
MCTOYHHKA MTO3HAHUSI.

MecTto npeamera B yueOHOM ILIaHe

denepanbHbIN TOCYAAPCTBEHHBIA 00pa30BaTEbHBIA CTAaHAAPT MPEAYCMATPUBAET MU3YyUYCHHE Kypca XMMHH B CpeAHeH (TIOJIHOI)

IIKOJIE KaK COCTABHOM YacTu MpeAMETHOU 00J1acTh «ECTEeCTBEHHO-HAYYHbBIE TPEAMETHI».

Jannast pabodast mporpaMma MpeaHazHadeHa JJisi 00y4aronuxcsi, KOTOpble BhIOpAIM XMMHIO JJIsi U3YYCHUS Ha YIIIyOJIEHHOM

YPOBHE.

DTa nporpamma o XMMUH Jisl CpeAHero (TI0JIHOT0) 0011Iero 00pa3oBaHus Ha YriayOJEHHOM YPOBHE COCTaBJIeHa U3 pacyéTa 3 4 B

HEEITIO.



Pe3yabTaThl 0CBOCHHS Kypca

JlesTenbHOCTh YYHTENIS B OOyYCHHM XUMHUW B CpeAHei (IMOJHOM) IITKOJEe MOJDKHA OBITh HAmpaBlieHa Ha JOCTHXKCHUE

O0OyYarOIIMMUCS CIEAYIOLUX JTUUHOCHHBIX Pe3YTbIaAmoE.

1) B IIEHHOCTHO-OPUCHTAIIMOHHOW cepe — ocosuanue POCCHHUCKOW TPakIaHCKON HWIACHTHYHOCTH, NMATPUOTH3MA, YyBCTBA
TOPJOCTH 32 POCCUMCKYIK) XUMUYECKYIO HAYKY;

2) B TPYIOBOM chepe — 2omosHoCHb K OCOZHAHHOMY BBIOOPY JajbHEHIICH 00pa30BaTeIbHON TPACKTOPUU B BBICIICH IIKOJIE,
IJIe XUMUS SBIISICTCS MPOGUITUPYIONIEH TUCITUTUTHHOMN;

3) B mo3HaBaTeIbHON (KOTHUTUBHOM, HHTCIUICKTYAJIbHOM) chepe — ymenue ynpaBisTh CBOCH MO3HABATEIILHOM JIEATEILHOCTBIO,
20MOBHOCMb U CNOCOOHOCMb K 00Pa30BaHUIO, B TOM YHUCJIE CaMOOOPAa30BaHUIO, HA MPOTSKEHUU BCEU KU3HU; CO3HATEIHLHOE
OTHOIIIEHUE K HEMPEPHIBHOMY OOpPa30BaHUIO KaK YCIOBUIO yCHEHIHON MPpodheCCUOHATBHOW U 00IECTBEHHON AESTEIbHOCTH;
@ opmuposaHrue HaBBIKOB HKCIIEPUMEHTAIBLHON U UCCIIE0BATEILCKOM IEATENbHOCTH; yyacmue B MyOJIMYHOM MPEJCTaBICHUU
PE3YNBTAaTOB CAMOCTOSATEILHON MO3HABATEILHON NEATEILHOCTH; Yuacmue B TPOPUIHHBIX OJIMMITHAIaX PA3TMYHBIX YPOBHEH B
COOTBETCTBHH C JKE€JTAEMbIMH Pe3yJbTaTaMHU U aJeKBAaTHOW CaMOOIICHKOW COOCTBEHHBIX BO3MOKHOCTEH;

4) B chepe 310pOBbeCcOCPEIKEHUST — NpuHsmMuUe U peaiusayus IICHHOCTEH 3I0pOBOr0 U 0€30MacHOr0 00pasa KU3HHU, Henpusmue
BpPEJIHBIX MPUBBIUCK (KypeHHUs, YHNOTpeOJICHHUsS aJKOTOJis, HApKOTUKOB) Oyiarogapsi 3HAHUIO CBONCTB HAPKOJIOTHYECKUX U
HAapKOTHUYECKUX BEIIECTB; COOIOIEHNE TIPABUJI TEXHUKH 0€30MaCHOCTH B Tpoliecce paboThl C BEIIeCTBAaMU, MaTepualiaMu B
y4ueOHOM (HayuyHOM) 1abopaTopuu U Ha IPOU3BOJICTBE.

Memanpeomemmuvimu pe3yaromamamu 0CBOCHUS BbIITYCKHUKAMU CTYIIEHU CpeIHEro (IIOJIHOTO0) 00111ero 00pa3oBaHus Kypca

XUMUHU ABIAKOTCA:



1)

2)

3)

UCNOIb308aHUe YMEHUW U HABBIKOB PA3IMUYHBIX BUJOB IO3HABATENBHOW MAESITEIILHOCTH, NMPUMEHEHHE OCHOBHBIX METOJ/IOB
MO3HaHUS (CUCTEMHO-MH(POPMAIMOHHBIN aHamu3, HaOOIeHNe, U3MEpPEHNe, MPOBEACHUE SKCIIEPUMEHTa, MOJCINPOBAHUE,
UCCIIeI0BATENbCKAS IEATEIbHOCTD) IJIsl U3YUYESHUS PA3IMUHbIX CTOPOH OKPY’KaOIIeH NeHCTBUTEIbHOCTH;

6l1a0eHue OCHOBHBIMH WHTEIUICKTYaJIbHBIMHU OTepanusMu: (GOpMYIUPOBKA THIOTE3, aHAIW3 M CHHTE3, CpaBHEHUE U
cucTteMaTu3aius, 0000IIEHUE U KOHKPETU3AIlsl, BbIABICHUE TPUUMHHO-CIIEACTBEHHBIX CBA3€H U MOUCK aHAJIOTOB;

nosnanue 00bEKTOB OKPYyZKaroaiero Mmmupa oT O6HI€F0 acpe3 0COOCHHOE K CANHUYIHOMY,

4) ymeHue TEHEPUPOBATH UJICU U ONPEACIISTH CPEIICTBA, HEOOXOAMMBIC [T UX PEai3allHi;

5) ymeHrue ONpCACILATh NCIU U 3a1a491 ACATCIIBHOCTH, BI)I6I/IpaTI> CpCACTBA pCaJInU3allv LCINU U IIPUMCHATD UX HA ITPAKTUKC,

6)

ucnoivb3zosarue pa3iinidbIX HCTOYHUKOB JJIA ITOJTYUYCHHA XUMHYECKOM I/IH(i)OpMaLII/II/I, IMOHMMAaHHNC 3aBUCUMOCTH COJACPIKAHUA U

(GbopMmbI ITpeCcTaBICHNUS] HHPOPMALIUU OT LieJIed KOMMYHUKAIUU U a/IpecaTa;

7) ymeHnue IPOAYKTHBHO O6HlaTI)CSI )51 B3&HMOIICI?ICTBOB3TI> B IIPOOCCCC COBMECTHOM ACATCIbHOCTH, YUYUTBIBATDh ITO3UIUU APYIUX

8)

YYACTHUKOB AESATENbHOCTH, 3P (HEKTUBHO pa3peiiaTh KOHMIUKTHL;
20MOBHOCMb W CIIOCOOHOCTh K CaMOCTOATEIbHOW HH(POPMAIIMOHHO-TIO3HABATEIBHON NI€ATEIbHOCTH, BKIIIOYas YMEHHUE
OpPUEHTHPOBATHCS B PA3IMYHbIX HCTOYHMKAX HH(POpMAIUMH, KPUTHUECKH OLIEHWBATh M MHTEPHPETUPOBATH HH(OpMAIHIO,

MOJIy4aeMyl0 U3 Pa3IMYHbIX UCTOYHUKOB;

9) ymenue WCHONB30BaTh CPEACTBA WH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TexHojorud (manee — WUKT) B pemieHun

KOTHUTUBHBIX, KOMMYHHKATHBHBIX H OpPTraHU3allWMOHHLBIX 3aga4d C CO6J'IIOJICHI/I€M TpC6OB8,HPII>i OProHOMHMKH, TCXHHKH

0€3011aCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX M ATUYECKUX HOPM, HOpM UH(POPMAIITMOHHON O€30M1aCHOCTH;



10) enadenue SI3LIKOBBIMH CPEICTBAMU, BKIIHOYAS M SI3bIK XMMHUHW — YMEHHE SICHO, JIOTHYHO M TOYHO M3JaraTh CBOKO TOYKY
3peHHUs, UCIOJb30BaTh aJCKBAaTHBIC SI3BIKOBBIC CPEJCTBA, B TOM YHWCJIE U CHUMBOJIbHBIC (XMMHUYECKHE 3HAKH, (POPMYIIBI U
ypaBHEHHS).

Ilpeomemuvimu pezyromamamu U3ydeHus: XMMUU Ha yriyOJIEHHOM ypOBHE HA CTYNEHU CPpeIHEro (MOJIHOro) 00IIero
00pa3oBaHUs SIBISIOTCS:

1) 3Hanue (noHumanue) XapaxmepHvix NPUHAKOS BANCHEUMUX XUMUYECKUX NOHAMULL: BEIIECTBO, XUMHYCCKHHA JJIEMEHT,
aTOM, MOJIeKyJla, OTHOCHUTEIhHBIC AaTOMHBIC M MOJICKYJSPHBIC MAacChl, MOH, W30TOIbI, XUMHUYECKas CBs3b (KOBAJICHTHAS
MOJISIpHAsE M HEMOJISIpHAsi, MOHHAs, METajuInuecKasi, BOJOPOJHAs), DJEKTPOOTPUILIATEILHOCTh, aJUIOTPOIUS, BaJCHTHOCT,
CTENICHb OKHCJICHHSI, MOJIb, MOJISIpHAs Macca, MOJSIPHBIA 00BEM, BEIIECTBA MOHHOTO, MOJEKYISIPHOTO M HEMOJEKYISIPHOTO
CTPOCHHUS, PaCTBOPHI, DJEKTPOJHUTHl ¥ HEAICKTPOIUTHI, JJICKTPOIUTHYCCKAS IUCCOIMANMS, THUIPOIU3, OKHUCIUTENb
Y BOCCTAaHOBUTENb, OKUCICHUE U BOCCTAHOBJICHUE, AJIEKTPOJIN3, CKOPOCTh XMMUYECKON peakliu, KaTaau3aTopbl U KaTallus,
00paTUMOCTh XHMHUYECKHX pEaKIMii, XHUMHYECKOE paBHOBECHE, CMEIEHHWE pPaBHOBECHS, TEIIOBOW JS(PQeKT peakmuw,
VTIIEPOJIHBIN cKeneT, (GyHKIUOHAIbHAS TPYIa, U30Mepusi (CTPYKTypHass U TPOCTPAHCTBEHHAs) M TOMOJIOTHS, OCHOBHBIE
TUTBL  (COCMMHEHMSI, PA3JO0KEHHUS, 3aMelieHus, oOMeHa), BUIbl (TUAPUPOBAHUA U ACTUIPUPOBAHMS, THUIpATAIUU U
JeTHpaATAlliy, TOJUMEPHU3allud U JSMOJMMEpPU3aK,  IOJIMKOHACHCAIIMM W HW30MEpH3allii,  KaTaJuTHYCCKUE
Y HEKATAJIMTUYECKUE, TOMOTEHHBIE M TETEPOTCHHbIE) W Pa3HOBUIHOCTH ((PepMEHTATHBHBIC, TOPEHUS, STepUUKAIINH,
KpEeKMHTa, PHU(POPMHUHTA) pPEaKIUd B HEOPTaHUYECKOHW M OpPraHWYCCKONW XHWMHH, TOJUMEPhI, OMOJOTHUYECKH AKTHBHBIC

COEIVUHCHMUS,



2) svisgneHUe 83aUMOCEA3U XUMUYECKUX NOHAMUL JJi1 OOBSACHEHUS COCTaBa, CTPOEHUS, CBOMCTB OTAEIBHBIX XMMHUYECKUX
0O0BEKTOB U SIBJICHHI;

3) npumeHenue OCHOBHBIX NOJOIHCEHUL XUMUUECKUX Mmeopuii: TEOPUN CTPOCHUS aToMa U XMMHUUYECKOH CBA3H, IEPUOINYECKOTO
3aKOHA U IEPUOJNYECKON CUCTEMBI XUMHUYECKUX 1eMeHTOB [I. Y. MenneneeBa, TeOpUn 3JIEKTPOJIUTAYECKON AUCCOLMALINH,
IIPOTOHHOW TEOPUH, TEOPUHU CTPOCHUS OPTAHUYECKUX COCIUHEHNN, 3aKOHOMEPHOCTEW XUMUYECKOM KUHETUKN — JUISl aHAJIn3a
COCTaBa, CTPOCHUS U CBOWCTB BELIECTB U IPOTEKAHNS XUMHUYECKUX PEaKLNM;

4) ymenue knaccugpuyuposamsp HeOPraHNIECKUE U OPTaHUIECKUE BEIIECTBA

I10 Pa3JINYHBIM OCHOBAHUSIM;

5) ycmanoenenue é3aumocenseii MeXy COCTaBOM, CTPOCHHEM, CBOWCTBAMH, MPAKTHYECKUM MPUMEHEHUEM U TOJTyYCHUEM
Ba)KHEHUIIINX BEILIECTB;

6) 3HaHue ocHO8 XUMUYECKOI HOMEHKIamypbl (TPUBUAILHONW M MEKIYHAPOIHON) U yMeHUe Ha3BaTh HEOPTaHHMYCCKHE H
OpraHUYecKue CoOeTMHEeHHs 1o (hopmyJie, 1 Ha000pOT;

7) onpedenenue: BaJCHTHOCTH, CTCIICHU OKHUCIICHUS] XMMHUYCCKUX JJIEMEHTOB, 3apsIOB MOHOB; BHIIOB XMMHUYECKUX CBs3CH B
COCAMHEHUAX U TUIIOB KPUCTAUIMYECKUX PELIETOK; IIPOCTPAHCTBEHHOIO CTPOCHUS MOJEKYJ; TUIA TMAPOJIA3a U Xapakrepa
Cpeabl BOJHBIX pPAcCTBOPOB COJIEM; OKHUCIWTENS W BOCCTAHOBUTENS; IIPOLIECCOB OKHUCIEHHUS M BOCCTaHOBJIEHUS,
IIPUHAJIEKHOCTH BEILIECTB K PA3JIMYHBIM KJIaCCaM HEOPraHWYECKUX U OPraHUYECKUX COCIMHEHHUM; TOMOJIOTOB U U30MEPOB;
THIOB, BUJOB YU PA3HOBUIHOCTEN XUMUYECKUX PEAKIIMN B HEOPTAHUYECKOM M OPTaHUYECKON XUMUU;

8) ymenue xapakmepuzosams:

— S-, p- 1 d-3JIEMEHTEHI 10 UX IMOJIOKEHUIO B reproauueckoii cucreme /1. Y. Menneneena;



— o0lIMe XMMUYECKUE CBOMCTBA MPOCTHIX BEILIECTB — METAIJIOB U HEMETAILJIOB,;

— XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX W OPTAaHMUYECKUX COCTUHEHUN B IJIaHE 00IIero, 0COOCHHOTO U
€AMHUYHOTIO;

9) obwscHenue:

— 3aBHUCHUMOCTH CBOWCTB XUMHYECKHUX DJIEMEHTOB M WX COCIUHEHUN OT MOJIOKCHHS DJIEMEHTA B MEPUOIUYECKON CHUCTEME
. 1. Menpeneena;

— MPUPOJIbl XUMUYECKOU CBSA3U (MOHHOM, KOBAJICHTHOU, METAJNTMYECKOM, BOJIOPOTHOM);

— 3aBUCUMOCTH CBOMCTB HEOPTAHMUYECKUX U OPTaHUYECKUX BEIIECTB OT UX COCTABa M CTPOCHMUS;

— CYITHOCTH M3YYCHHBIX BHUIOB XUMUYCCKUX PEAKIIHNA: AIEKTPOIUTHICCKON TUCCOIMAIIINKN, HOHHOTO 0OMEHA, OKHCIUTEILHO-
BOCCTAaHOBUTEIHHBIX;

— BIUSIHUA PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOM PEaKIMK U Ha CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI;

— MEXaHU3MOB MIPOTEKAHUS PEAKIINA MEKIy OPTaHUYSCKIUMH i HCOPTAHMYESCKUMU BEIICCTBAMU;

10) ymenue:

— COCTaBJISITh YPAaBHEHUS OKUCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIMM C MTOMOIIBIO METO/1a AJIEKTPOHHOTO OaiaHca;

— TIPOBOJUTH PACUETHI IO XUMUYCCKUM (POpMYJIaM U ypaBHEHUSIM;

— MPOBOJIUTH XMMHUYECKUI IKCIIEPUMEHT (JJa0OpaTOPHBIE U MPAKTHYECKUE PabOThI) C cOOM0IeHneM TpeOOBaHUM K MTpaBUiIaM

TEXHUKHU O€30IMMaCHOCTH MPU paboTe B XUMHUUECKOM KaOUHETe (J1abopaTopun).



Conep:kanue Kypca
Kypc 11 knacca HaumHaeTcsi ¢ paCCMOTPEHUS CIIOKHOTO CTPOCHHUS aTOMa Ha OCHOBE KBAHTOBO-MEXAHUUECKUX MPEACTABICHUN O
CTPOCHHUHU €T0 sapa W AJICKTPOHHOW OOOJIOUKH, a TAKKe SACPHBIX peaknmid. Takasi TeopeTnyeckas 6a3a MO3BOJSECT HA APYTOM
YPOBHE HM3YUYUTh MEPUOJUYECCKUNA 3aKOH U MEPUOIUYECKYI0 CUCTEMY XUMHYECKuX 3ieMeHToB JI. M. MenneneeBa u emé pas
OLICHHUTH €0 HAYYHBIN MTOJBUT, HA HECKOJIBKO JIECATUIICTHI ONEPEAUBIIETO HAYUYHYIO MBICIIb.
3aTeM H3y4aeTcsl CTPOCHHUE BEIIECTBA, OCHOBHBIE THUIBI XUMHUYECKOW CBS3U. 3HAHUS YYaIIMXCS «XHUMHUU B CTATHKE»
JOTIOJIHSIFOTCSI CBEICHUSIMU O KOMIUICKCHBIX COCAUHEHUSIX W JUCIIEPCHBIX cucTeMax. JIOTMuyHO gajnee pacCMaTpuBarOTCS TAKHUE
TOMOTEHHBIE CUCTEMBI, KAK PaCTBOPHI U CITIOCOOBI BHIPAXKEHUSI KOHIIEHTPALIUK B HUX.
N3ydeHne OCHOB XUMHYECKOM TEPMOJMHAMUKH, TOHATHHA 00 SHTAJIBIIMU M SHTPOIMHU, 3aKOHOB I'ecca, MO3BOMIAIOT Ha Ooiee
BBICOKOM YPOBHE U3YyUUTh 3aKOHOMEPHOCTH MPOTEKAHUS XUMUUECKUX PEaKINN U (PU3UKO-XUMHUUECKUX TTPOLIECCOB.
XUMHUYECKHE PEAKIIMU B PAaCTBOpPAX PACCMATPUBAIOTCS TAKXKE HA HOBOM TEOPETUUYECKOM YPOBHE MOCJE BBEACHHUS MOHSTHS O
BOJIOPOJTHOM TIOKa3aTejle W M3Y4YEHHsS MPOTOJMTHYCCKOM TEOpPHH KHUCIOT M OcHoBaHuH. (OO000mIaroTCS CBEACHUS O
HEOPraHMYECKUX U OPTaHUYECKUX KHCJIOTaX U OCHOBAHUSX B CBETE MPOTOJIUTUYECKONW TEOPUU U TEOPUHU IJIEKTPOIUTHYECCKOU
JTACCOLMAIIAM, & TAKKE COJIEH B CBETE TCOPHUU DJICKTPOJIUTHUECCKON JUCCOIUALINH.
OtnenbHas riaBa MOCBAIICHA OKUCIUTEILHO-BOCCTAHOBUTEIBHBIM MPOIIECCAM, B TOM YHCJIE METOJIaM COCTAaBJICHUS YPaBHEHUM
U DJIEKTPOJIU3Y, KOTOPBIE BAXHBI JJIsl YCIEIIHOM CIa4yd WTOTOBOTO 3K3aMEHA. boJbllioe BHUMAHHWE B 3TOM TJIaBE YNEJICHO U
XUMHUYECKUM HCTOYHUKAM TOKa, 0€3 KOTOPBIX CIIOKHO MPEICTaBUTh COBPEMEHHOE OOIIECTBO.
XUMHSL HEMETAJIJIOB U METAJUIOB, BAXKHEUIIINX MPEACTABUTEIICH ITUX KJIACCOB BELIECTB U UX COCAUHEHUN U3Yy4aeTCs B CUCTEME

(cocTaB <> CTpOEHUE «> CBOMCTBA <> MPUMEHEHHUE <> IMOIYUYEHUE <> HAXOXKIEHUE B NMPHUPOJAE) U PpPacCCMATPUBETCA B €IUHOMN



CBSI3UM OPraHUYECKON M HEopraHM4ecko Xumuu. Takum oOpa3oM pealiu3yercs IiaBHas UJes Kypca — €IMHCTBO KHUBOTO U
HEXUBOI'0 MaT€pUaIbHOIO MHUPA, OMIMCHIBAEMOr0 OOIMMH 3aKOHAMH XUMUMU.
PackpbITh poib XUMHUYECKOM HAYKH, KaK MPOU3BOJUTEIHLHON CHUIIBI COBPEMEHHOrO O0IIeCcTBa MO3BOJSET rjaBa 3aBepllarolias
kypc 11 knacca «Xumusi 1 0OLIECTBOY.

Oo0masa xumusg. 11 xkiaace
TEMA 1. CTPOEHUE ATOMA. IEPUOJUYECKHNN 3AKOH U MTEPUOJUYECKASI CHCTEMA XUMHUYECKHX
JJEMEHTOB . U. MEHJIEJIEEBA. (104).
Crpoenue aroma. CloxHoe cTpoeHHE aToma. Jloka3aTenbCTBa 3TOrO: KaTOJIHBIE W PEHTIEHOBCKHE Jy4H, (HOTodPdeKT,
pannoakTUBHOCTb. OTKPBITHE 3JEMEHTAPHBIX YACTHUIL: 3JEKTPOHA U HYKJIOHOB (MPOTOHOB M HEUTpoHOB). Moaenu TomcoHa,
Pezepdopaa, bopa. Iloctynatel bopa. CtpoeHue aroMa B CB€T€ KBAHTOBO-MEXaHUYECKUX MPEACTABICHUM.
Hyxnons! (mpOTOHBI U HEUTPOHBI), HyKIUAbL. [loHsATHE 00 M300apax u n3oronax. SaepHble peakuu U UX ypaBHEHUS.
KoprycKyssipHO-BOJIHOBOW Jyalii3M 3JIeKTpoHa. [lOHATHE 3JEKTPOHHON OpOMTald M 3JIEKTPOHHOro objaka. S-, p-, d- u f-
opOutanu. KBantoBbie uncna. CTpoeHue 371E€KTPOHHON 000JI0UKH aToMa.
[Topsimok 3amoaHeHus SAESKTPOHAMH aTOMHBIX OpOUTanell B COOTBETCTBUU C MPUHIIUIIOM MUHUMYMa dHEpTuu, 3anpetom [laymnu,
npaBwiioM XyHAa, npaBuiioM KieukoBcKoro. IeKTpoHHbIE (POPMYIIbI aTOMOB U HOHOB.
Iepuoguvecknii 3axkon /I. U. MengeseeBa. Ilpennoceuiku  OTKPBITHS:  pabdOThl  MPEAIIECTBEHHUKOB, PEIICHUS
MEXAYHApPOJIHOTO Che31a XMMHKOB B T. Kapiicpys, nmunoctHbie kauectBa [[. . Menneneena.
OTKpbITHE TIEPUOJUYECKOTO 3aKoHA. MeHeneeBckas (popMyInpoBKa NEPUOAUUECKOro 3aKoHa. B3auMOCBs3b MEPUOINYECKOTO

3aKOHa U TeOpUH cTpoeHust atoma. CoBpeMeHHasi pOpMyIHPOBKa MEPUOANYECKOTO 3aKOHA.



B3anmocCBsA3p MEpUOANYECKOrO 3aKOHA U MEPUOAUYECKON cUCTEMBI. [lepuonnueckas cucrema u cTpoeHue atoma. Pusndeckui
CMBICJI CUMBOJIMKHM TIEPUOIMUECKON CUCTEMBI.

N3meHeHue cBOMCTB 3JIEMEHTOB B MEPUOJIAX U Ipymnax, Kak GyHKIUs CTPOEHUsI UX aToMoB. [loHsTHE 00 SHEPTrUM MOHU3AIUU U
CPOJCTBA K 3JIEKTPOHY.

[TeproMIHOCTh UX M3MEHECHUS METAJUTMUECKUX U HEMETATUICCKUX CBOWCTB AJIEMEHTOB B TPYIIAX M MEPUOAAX, KaK (YHKIIHS
CTPOEHUS AJIEKTPOHHBIX 000JI0UEK aTOMOB.

3HayYeHue NMepUoJUYECKOro 3aKOHA U IEPUOIUUECKON CUCTEMBI.

JMemoncTpamun. ®oroaddexr. Karogusie nyun (dmekTpoHHO-TyueBbie TpyOku). [loptpersi Tomcona, Pesepdopna, bopa.
[ToptpeTsl iBanenko u 'anona; bepuenuyca, /ledepeiinepa, Hetonenaca, Menaeneera. Mojenu opoutaneit paznuunoit GopMel.
CrexTpsbl NMOMJIOIEHUS] U UCITYCKAHUSI COCIMHEHUN XUMHUUECKUX DJIEMEHTOB (C MOMOIIBIO CIIEKTPOCKOIa). PaznnuHbie BapuaHThI
Ta0NUI] TMEePUOIUYECKON cucTeMbl xumuueckux snemeHToB JI. M. Menneneea. OOpasibl NPOCTHIX BEHIECTB, OKCHIIOB H
TUAPOKCUIOB AJIEMEHTOB TPETHETO MEPHUOJIa U IEMOHCTPALIUS X CBOMCTB.

TEMA 2. XUMHNUYECKAS CBS3b U CTPOEHUE BEHIECTBA (104)

XuMmuyeckasi cBsi3b. lloHsATHE O XUMHUecKOM CBsI3M. OCHOBHbBIE XapaKTEPUCTUKH XHMHUYECKOW CBSI3U: SHEPrus, MJIMHA,
JTATIOJIbHBIA MOMEHT.

HNonnass xuMuyeckas CBS3b U HOHHBIE KPUCTAUTMYECKUE PEIMIETKH. 3aBUCUMOCTH (DPU3WYECKUX CBOWCTB BEIIECTB OT THUIIA
KPUCTAJIIMYECKON PEIIETKU.

Bo30yxnénHoe cocrosuue atoma. [loHsTHe 0 KoBajgeHTHOHU cBsi3u. OOMEHHBIN MexaHW3M 00pa30BaHUsI KOBAJICHTHOM CBSI3U.

DJIEKTPOOTPHUIIATEILHOCTh. HanpaBieHHOCTh KOBAJIEHTHOM CBS3U, €€ KPaTHOCTh. G- U 7- CBS3U. JlOHOpPHO-aKIENTOPHBIN



MeXaHu3M OOpa3oBaHMs KOBAJICHTHOM CBSI3M. THUIBI KPUCTAJUIMYECKUX PEMIETOK C KOBAJEHTHOM CBSI3bIO: aTOMHAas U
MOJIEKYJISIPHASL.

3aBUCUMOCTH (PU3HUECKUX CBOWCTB BEIIECTB OT TUIA KPUCTAILUTMYECKON PEIIETKH.

[Tpupona xuMuyeckoil cBsi3u B MeTauiax u cruiaBax. OOmme Qu3ndeckre CBONCTBA METAJUIOB: TEIJIO- U AJIEKTPOIPOBOIHOCTbD,
MIACTUYHOCTh, METAJUIMYECKUN OJIECK, MAarHUTHBIE CBOMCTBA.

Meramueckas KpucTaJinyeckas penéTka u e€ 0coOeHHOCTH, KaK (DyHKIIHMSI METALITHYECKOM CBSI3H.

Kommiekcuble coenmneHusi. KomiiekcooOpa3oBaHME M KOMIUIEKCHbIE — coelMHEHMs. CTpoeHue  KOMIUIEKCHBIX
COEJIMHEHUI: KOMIUIEKCOO0pa30BaTeIb U KOOPAUHAIIMOHHOE YHUCIIO, JIMTAH b, BHYTPEHHSSI U BHEITHSS C(HEpHI.

Knaccudukanus KOMIUJIEKCOB: X€NaThl, KaTUOHHBIE, aHUOHHbIE M HEUTPAJIbHbIE, AKBAKOMIUJIEKCHI, aMMHAKAThl, KapOOHWJIbI
MeTauioB. HoMeHKiaTypa KOMIUIEKCHBIX COCAWHEHUM U MX CBOMCTBA. J(MCconuanusi KOMIUIEKCHBIX COCIMHEHUN. 3HAYCHUE
KOMIUIEKCHBIX COEJUHEHUN U UX POJIb B PUPOJIE.

ArperaTHble COCTOSIHUS BellecTB U (pa30Bble nmepexoabl. ['a3el 1 ra3osbie 3akoHbI (boitna-Mapuotra, Ilapis, ['eit-Jlroccaka).
Ypasuenue MenmieeBa-Knanepona s uaeanbHoro rasa. JKujakoctu. TekydecTs, HClIapeHUe, KpUCTATUTU3ALM.

Teépapie BemecTna. [1naBnenue. dazoswie nepexoasl. Cyonumarus u aecyonumarus. JKuakue kpucramuibl. [Lnazma
MexmoJieKkyasipHble B3auMoaencTBusa. BonopoaHas cBs3b U €€ pa3HOBUIHOCTH: MEXKMOJIEKYJISIPHAS U BHYTPUMOJIEKYJISIpHASL.
dusuyeckrue CBOICTBa BEUIECTB C BOJOPOJHOM cCBs3bto. EE Ouonormueckas pojb B OpPraHU3allUd CTPYKTYp OCJIKOB U
HYKJIEMHOBBIX KMCJIOT. BaHZ€pBaaabCcoBO B3aMMOJIECHCTBUE U €TI0 THUIIBL: OPUEHTALIMOHHOE, NHIYKIIMOHHOE U TUCIIEPCUOHHOE.
JemoncTpanuu. Komnekuusi KpUCTAIIMYECKUX BEIIECTB HOHHOT'O CTPOEHHUS, aMOP(PHBIX BEUIECTB U U3JAEIUN U3 HUX. Monaenu

KPUCTAJUIMYECKUX PEHIETOK C MOHHOMU CBSI3b0. MOAEIN MOJIEKYJ Pa3IMYHOM apXUTEKTYPbl. MOIeNIN KPUCTAJUIMYECKUX BELIECTB



aTOMHOM U MOJIEKYJIAPHOU CTPYKTYpbl. KOJIEKIMS BEMIECTB aTOMHOTO M MOJIEKYJIIPHOTO CTPOCHUS U u3aenui u3 Hux. [lopTper
Bepunepa. [lomyueHne KOMIUIEKCHBIX OPTaHUYECKUX U HEOPTAaHUYECKUX COEIUHEHNN. J[eMOHCTpanus CyXux KpUCTAIIOTHIPATOB.
Mopenu KpUCTAIUIMYECKUX PEIIETOK MeTauioB. Bo/ia B pa3iMuHbIX arperatHbiX COCTOSHUAX U €€ (pa3oBbie nmepexoibl. Bo3ronka
noIa wiu OeH30iHOM KUCIOTHI. [[uarpamma «®a3zoBbie iepexoas! BemecTBy. Moaenu mosnekyn JJHK u 6enka.

JlabopaTopHble onbIThl. B3anMozeiicTBie MHOTOATOMHBIX CIIUPTOB U TIIIOKO3bI C (PETMHTOBOM KMIKOCTHIO. KauecTBeHHBIE
peakuuy Ha noHsl Fe?* u Fed*,

IIpakTuueckass padora 1. IlosyyeHre KOMIUIEKCHBIX OPraHUYECKUX W HEOPTraHUYECKUX COCAVMHECHUN W MCCIEIOBAHUE HX
CBONCTB.

TEMA 3. JUCIIEPCHBIE CUCTEMBbI U PACTBOPBI (94)

JAucnepcHbie cucTeMbl. XUMHUYECKHE BEIIECTBA M CMECH. XUMHYECKAs CHCTEMA. | OMOT€HHBIE W TE€TEPOTrCHHBIE CMECH.
JlucniepcHas cucteMa: JUCIEPCUOHHAs cpenla U aucrepcHas (asza. Knaccudukanus AUCIEpCHBIX CUCTEM.

Aspozonu. [TponennenTel. OmMynbcun U 3mMynbratopsl. Cycnenzuu. CequMeHTanus.

Komnounusie pactBopel. Dddext Tunmans. [lomyueHue KOJIOMIHBIX PAaCTBOPOB JHUCIIEPCUOHHBIM, KOHICHCAIIMOHHBIM U
XUMHUYECKUM crioco0aMu. 307U U Koaryssiius. ['enu u cuHepe3uc. 3HaueHue KOJUIOUIHBIX CUCTEM.

PactBopbl. PacTBOpbl Kak TOMOTE€HHBIE CHCTEMbl U MX THUIIBI: MOJEKYJSIPHbIE, MOJIEKYJISIPHO-UOHHBIE, HOHHBIE. CIOCOOBI
BBIPDOKEHMSI KOHIIGHTPAIlMU pacTBOPOB: OOBEMHAs, MaccoBas W MOJbHAs JOJIM PAcTBOPEHHOTO BemiecTBa. MossipHas
KOHIIEHTpaUus pacTBOPOB.

JemoncTpanuu. OOpasubl JUCHEPCHBIX CUCTEM W HUX XapakTepHble mpu3Haku. OOpasnpbl (KOJUIEKIUH) OBITOBBIX U

MIPOMBIIIJICHHBIX a’pPO030JI€H, IMYJIbCUN U CycneH3uu. [IpoxoxaeHue nyda cBeTa 4epe3 KOJUIOMAHBIE M MCTUHHBIE PACTBOPHI



(@pdexr Tunpang). 3aBUCUMOCTh PACTBOPUMOCTH B BOJE TBEPABIX, KUAKUX U Tra3000pa3HbIX BEIIECTB OT TEMIIEPATYpPHI.
[Tomyuenune nepechieHHOro pacTBOpa THOCYIb(aTa HATPUs U €ro MTHOBEHHAs] KPUCTAJLTU3ALINA.

JlabopaTropHble ONbITHI. 3HAKOMCTBO C KOJUICKIUSAMHU MUILEBBIX, METUIIMHCKUX U OMOJIOrHYecKux reieit u 3omnei. [lomyuenue
KOJUIOMJHOTO pacTBopa xjopuia xeneza(lll).

IIpakTuyeckas padora 2. PacTBOpUMOCTH BEIIECTB B BOJIE U (AaKTOPHI €€ 3aBUCUMOCTH OT Pa3INIHBIX (PAKTOPOB.
IIpakTuyeckas padora 3. Ounctka BoJibl GUIBTPOBAHUEM, TUCTUIUIALIMEN U MEPEKPUCTATUIU3AIUEH.

IIpakTuyeckas padora 4. [IpurorosieHue pacTBOPOB Pa3IuUHON

KOHIICHTPALUU.

IIpakTuyeckas padora 5. OnpeeneHre KOHIEHTPAUHU KUCIOThl TUTPOBAHUEM.

TEMA 4. 3AKOHOMEPHOCTHU NPOTEKAHUS XUMHMYECKHUX PEAKIIMA U ®U3UKO-XUMHUYECKUX
INPOLIECOB (94)

OCHOBBI XUMHYECKOIl TEPMOAUHAMUKHN. XMMHUYECKasd TEPMOJUHAMUKA. TepMoanHamuueckast cuctema. OTKpbITasl, 3aKpbITasi,
M30JMPOBAHHAS CHCTEMBbl. BHYTpEHHSS 3HEpPrusl CHUCTEMBI. ODHTAJbIUSA, WIH TEIUIOCOAEpKaHWe cUcTeMbl. IlepBoe Hauano
TepMOJAUHAMUKHU. VI30XOpHBIN 1 U300apHbIii MPoIecChl. TepMOXUMUYECKOE YpaBHEHHUE.

Onranbnusa. CranmapTHas SHTanbnus. Pacyér sHTansnuum peakuuu. 3akoH I'ecca u cneAcTBUs W3 HEro. JHTponusa. Bropoe n
TpeThe Havasa TepmoauHaMuku. CBoboHas sHeprus ['udoca.

Ckopocts xumu4yeckux peakumi. [IoHsATHE O CKOPOCTH peakunK. DHEPrusl aKTUBALMU U aKTUBUPOBAHHBIA KOMIUIEKC. 3aKOH

JNEUCTBYIOIMMX Macc. KuHeTnueckoe ypaBHEHHUE U KOHCTAaHTa CKOPOCTH XMMHUUYECKOU peakuuu. [lopanok peakiuu.



@dakTopbl, BAUSIONIME Ha CKOPOCTh TOMOT€HHOM pEaklyu: MPUPOJa W KOHUEHTpAIUsl pearupyrolrx BeIlleCcTB, TeMIepaTypa.
Temnepatypusiii koapdurueHt. Ypasaenue C. Appenuyca.

@dakTopbl, BIMUSIONME HA CKOPOCTh TE€TEPOTCHHOW pEaKIUU: KOHLEHTpalUs peardpyroluxX BeIIeCTB M IUIOMAIb HUX
CONPUKOCHOBEHHUS

OCHOBHBIE MOHATHSA KATAIATUYECKOM XMMHH: KaTaJdU3aTOpbl M KaTalu3, TOMOIE€HHBI M IeTEepOreHHbI KaTallu3, MPOMOTOPBI,
KaTaJTUTUYECKUE /16l U UHTUOMTOPBI. MexaHu3M JeHCTBUS KaTalIu3aTOPOB.

OCHOBHBIE THUIIBI KaTajlu3a: KHUCIOTHO-OCHOBHOHM, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN, METAJUNIOKOMIUIEKCHBIM M KaTajau3
MeTaamMu, pepMeHTaTUBHBIA. DepMEHTHI, KaK OMOJIOTHYECKUE KAaTaIn3aToOphl OEIKOBOU MPUPO/IBI.

Xumnuyeckoe papHoBecHe. [loHsaTne 00 00paTUMBIX XMMHYECKUX IHpoleccax. XHWMHYECKOE€ pAaBHOBECHE M KOHCTaHTa
paBHOBecus. CMelIeHHMEe XUMHUYECKOIO PAaBHOBECUS HW3MEHEHHUEM KOHIEHTPALMM BEIIECTB, W3MEHEHUEM JABJICHHUS H
TEMIIEpaTypBhI.

JleMoHcTpanum. DK30TEPMHUYECKHUE MPOLECCHl HA PUMEPE PACTBOPEHUSI CEPHOM KUCIIOTHI B BOJIE. DHIOTEPMHUYECKUE TTPOLIECCHI
Ha [IPUMEPE pacTBOPEHUS coyie aMMOHHUs. 3ydyeHne 3aBUCUMOCTH CKOPOCTH XMMHYECKOM PEaKIMU OT KOHLIEHTPALlMN BEILECTB,
TeMIeparypbl (B3auMOAEHCTBUE THUOCYJIb(paTa HATPUS C CEPHOM KHUCIOTOW), IOBEPXHOCTU CONPUKOCHOBEHMSI BEIIECTB
(B3aMMOEHCTBUE CONISTHOM KUCIIOTHI C TpaHyJaMy Y MOPOUIKaMU aJIOMHHMS WK LUHKA). [[poBeeHne KaTaIuTHYECKUX Peakinii
Pa3IoKEeHMs MIEPOKCHIa BOAOPOA, TOPEHUs caxapa, B3auMOAECHCTBUSA Mojaa U amoMuHus. Kopposus xene3a B BOAHOU cpefe ¢
ypoTponuHOM U 0e3 Hero. HaOmonenue cmerienns xumudeckoro paBHoBecus B cuctemax: 2NO; «» NyOq4, FeCl; + KSCN «
Fe(SCN); + 3KCI.

JlabGopaTopHblii onbIT. 3HaKOMCTBO ¢ kosutekueit CMC, cogepkaiiux SH3UMBI.



IIpakTuyeckas padora 6. M3yueHue BIUAHMS pPa3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOM peaKInu.

TEMA 5. XUMHNYECKHUE PEAKIIUU B BOJHBIX PACTBOPAX (124)

CBoiicTBa pacTBOpPOB 3JIeKTPOJaUTOB. Boga — cnalwiii snektponut. Katnon ruapoxconusi. MoHHoe mpousBeieHUE BObI.
Heurtpanehas, kucnornasa u menounas cpensl. [lonstue pH. Bonopoausiii nokaszarens. Maaukaropsl. Pons pH cpenst B mpupoae
Y KW3HU 4esIoBeKa. VIOHHBIE pEeakiiuy U YCIIOBHS UX IPOTEKAHUS.

Pannue npencraBiaeHuss O KHCIOTax M OCHOBaHUSX. KHCIOTBI M OCHOBaHUS C TMO3UIUU TEOPUU DIIEKTPOJIUTHYECKON
nuccouuanuu. Teopust kuciaot u ocHoBanuil bpencrena—IJloypu. Conpsix€HHbIE KUCIOTHI 1 OCHOBaHUA. AM(OIUTHI.
Knaccudukanus kuciaor u cnocoObl ux nosydeHus. OO1me XMMUYECKHE CBOMCTBA OPraHUYECKUX U HEOPTraHUYECKUX KUCIIOT:
peakuuyu ¢ METAJUIAaMH, C OKCHUAAMU W THUAPOKCUIAAMHA METAJUIOB, C COJSIMH, CO cnupTaMu. OKHCIUTEIbHBIE CBOWCTBA
KOHIICHTPUPOBAHHOM CEPHOU M A30THOM KUCIIOT.

Knaccudukanus ocHoBaHHMU M cnocoObl uX momydeHus. OOmMe XMMUYECKHE CBOWCTBA WLIEJIOYEH: pEeaKkIMH C KHUCIOTaMH,
KUCJIOTHBIMM M aMOTEPHBIMH OKCHUJAMH, COJIAIMH, HEKOTOPBIMM METAJUIAMM M HEMETAJUIAMH, C OPraHUYECKUMHU BELIECTBAMH
(ranouaonpou3BOIHBIMH YTIEBOIOPOAOB, (DEHOJIOM, KUpaMH). XUMUUECKHE CBOMCTBA HEPACTBOPHUMBIX OCHOBAHUM: PEAKIIUU C
KHUCJIOTaMHU, PeaKLUU Pa3IokKeHUs] U KOMILIEKCOoOpa3oBaHUsl. XUMHUECKUE CBOMCTBA OECKUCIOPOIHBIX OCHOBAaHUH (aMMHaKa U
aMUHOB): B3aMMOJICHCTBUE C BOJIOW U KUCJIOTAMH.

Knaccudukanus coneit oprannueckuii M HeOpraHMYEeCKUX KUCI0T. OCHOBHBIE CHOCOOBI MOJy4YeHUs cojeil. XUMUYECKue
CBOMCTBA COJICH: pa3J0KEHUE MPU HATPEBAHUM, B3AUMOJCHUCTBUE C KUCIOTAMH U IIEIOYaMH, APYTUMHU COJISIMUA. JKECTKOCTH

BOJIbI U CITOCOOBI €€ yCTpaHEeHHUSI.



I'mapoam3. Tlonstue ruaponusa. ['maponus coseld U ero kiaccu@uKaius: oOpaTHUMBI M HEOOpAaTUMBIM, MO0 aHUOHY U TIO
KaTUOHY, CTYIIEHUYAThIN. Y CUJICHHUE U MOJIaBJICHUE 00paTUMOro rujiposnza. HeoOpaTuMeblii Tuapoan3 OMHAPHBIX COCTMHEHUH.
JeMmoncTpanun. CpaBHEHHE 3JIEKTPOIMPOBOJHOCTH PACTBOPOB 3JIEKTPOJUTOB. CMEIICHHE PABHOBECHUS TUCCOIMAIMU CIa0bIX
KUCHOT. ITHOMKaTOphl U M3MEHEHHME WX OKPACKHM B Pa3HBIX cpelax. B3ammonencTBuE KOHUEHTPUPOBAHHBIX a30THOM U CEPHOU
KHCJIOT, & TaKkXe pa30aBJICHHONW a30THOW KHUCIOTBHI C Menblo. Peaknus «cepeOpstHOro 3epkana» ajisi MypaBbHUHOW KHCIIOTHI.
B3anmoneiicTBue aMMHaka U METHJIAMUHA C XJIOPOBOJAOPOAOM U BOJOM. [losryueHue u cBoMCTBa pacTBOpa TMAPOKCUIA HATPUA.
[lomy4yeHue MbUIa U U3yYEHHUE CPEIbl €r0 pacTBOpa MHAMKATOpaMH. [ Hiposn3 kapOOHATOB, CyIb(AaTOB U CHIMKATOB IIEIOYHBIX
MeTasuioB, HuTpaTa ceuHIa(ll) wim nuHka, XjJ0opuaa aMMOHHUS.

JlaGopaTopHble onbIThbl. Peakiuu, uaymnme ¢ oOpa3oBaHUEM OCajKa, Ta3a WIM BOJbI, ISl OPraHUYECKUX U HEOPTaHUYECKUX
aneKkTpoanToB. CBOIMCTBA COJISIHOM, pa30aBIEHHON CEPHOM M YKCYCHOM KUCIOT. B3auMoielicTBue rupOKCUIa HATPUSI C COJISIMU:
cynbparom memu(Il) u xnopugom ammonus. [lomydyenwe u cBoictBa ruapokcuna meau(Il). CpoiicTBa pacTBOpoB coleit
cynbdara meau u xjopuna xxeneza(lll). McciaegoBanue cpeipl pacTBOPOB € MOMOIIBIO HHAMKATOPHON Oymaru.

IIpakTuyeckas padora 7. MccrnenoBanue CBOMCTB MUHEPAIBHBIX U OPTAHUYECKUX KUCIIOT.

IIpakTuyeckas padora 8. [lonyuenue coei pa3TUIHBIMUA CTIOCOOAMH U MCCIIEIOBAHUE UX CBOWCTB.

IIpakTuyeckas padora 9. ['maponus opraHNUECKUX U HEOPTAHUIECKUX COCTUHEHHI.

TEMA 6. OKUCJIMTEJIBHO-BOCCTAHOBUTEJBHBIE ITPOLUECCHI (94)

OKHCIUTE/BbHO-BOCCTAHOBUTEIbHbIE peaknuu. [loHsTHE 00 OKHUCIMTEIBLHO-BOCCTAHOBUTENBHBIX peakuusax.  CreneHb

OKHUCJICHUA. Hpoueccm OKMCJICHHUS W BOCCTAaHOBJICHHUS. BakHeWIlnMe OKHUCIUTEIW U BOCCTAHOBHUTEIIM. MCTOJI QJICKTPOHHOI'O



OajlaHca JI COCTaBJICHUS YPABHEHHM OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. MeTo/lbl MOHHO-3JIEKTPOHHOTO OaliaHca
(meTox nomypeakiuii). OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC TTOTEHIIUAIIBI.

JuekTposu3. [loHATHE >3IEKTpoiM3a KaK OKHCIWUTEIbHO-BOCCTAHOBUTEIBHOIO MIPOIECCA, MPOTEKAKOUIEr0 Ha H3JIEKTPOJax.
DIEKTPOJIN3 PacIIaBOB 3IEKTPOJIUTOB.

DNEeKTpOJIN3 PACTBOPOB 3JIEKTPOJUTOB C HMHEPTHBIMHM JIIEKTPOAAMH. DJEKTPOJIA3 PACTBOPOB 3JIEKTPOJIUTOB C U AKTUBHBIM
aHogoM. IIpakTuyeckoe 3HAUYEHHE DJIEKTPOJM3a: SJIEKTPOXMMHUYECKOE MOJYYEHUE BELIECTB, J3JIEKTPOXUMHUYECKAs OYMCTKA
(paduHMpOBaHKE) METAIOB, TAJIbBAHOTEXHUKA, T'aJIbBAHOILIACTUKA, FaIbBAaHU3ALIMSL.

XuMHuYecKue HCTOYHMKHM TOKa. [anpBaHnueckue »snemMeHThl. CTaHIAapTHBIA BOAOPOAHBIN 3nekTpon. CranaapTHbIE
ANEKTPOHbIE MOTEeHIMabl. COBPEMEHHBIE XMMUYECKUE UCTOUHUKH TOKA: 0aTapeiKku U aKKyMYJITOPBI.

Koppo3us meramioB U cmocodbl 3amuThl 0T Heé. [loHaTHe 0 KOoppo3uu. Buasl KOppo3um mo XapakTepy OKHCIHTEIBHO-
BOCCTAaHOBUTEJbHBIX MPOLIECCOB: XUMUYECKasl U AJIeKTpoxuMuueckass. CrocoObl 3alIUThl METAJUIOB OT KOPPO3UHU: IPUMEHEHHUE
JIETUPOBAHHBIX CIUIABOB, HAHECEHHWE 3alllUTHBIX TMOKPHITUH, H3MEHEHHE COCTaBa WJIM CBOMCTB KOPPO3HOHHON Cpelibl,
ANEKTPOXUMUYECKUE METOAbI 3AIUTHI.

JMemoncTpanun. BoccranoBnenue oxcuga memau(ll) yrmem u BomopomoM. BoccranoBnenue auxpomara Kaidusl S3THIOBBIM
cnupToM. OKUCIUTENbHBIE CBOMCTBA AUXpoMara Kaiausi. OKUCIIEHHE alibJIeTuaa B KApOOHOBYIO KUCIIOTY (peaklus «cepeOpsiHOro
3epkasiay unu peakmus ¢ rugpokcuaoM meau(ll). Dnexrponus pactBopa cynbdara meau(ll). CocraBnenue raabBaHUYECKUX

aneMeHTOB. Koppo3ust MeTasuioB B pa3iMyHbIX YCIOBUSAX U METOJBI 3aLIUTHI OT HEE.



JlabopaTopHblie onbIThI. B3auMo 1eiicTBHE METAIUIOB C HEMETAJUIAaMU, a TAK)KE C PAaCTBOPAMU COJIEN U KUCIIOT. B3auMoenicTeue
KOHIICHTPUPOBAHHBIX CEPHOU U a30THOM KUCIIOT ¢ Meabto. OKUCIUTENbHBIE CBOMCTBA NIEPMAHTaHaTa Kajausl B Pa3IMUHbIX Cpeaax.
O3HaKOMIIEHHE C KOJUIEKIIMEH XUMUYECKUX UCTOYHUKOB TOKa (0aTapeiku, CBUHIIOBbIE aKKyMYJISITOPHI U T. 11.).

TEMA 7. HEMETAJLJIBI (234)

Boaopoa. /[BolicTBeHHOE MOJIOKEHUE BOJOPOJa B MEPUOJUUYECKON cUCTEME XUMHUYecKuX 3jieMeHToB: B |-A u VII-A rpynnax.
N3oTtomnsl Bogopoa.

Haxoxnenue B npupoge. CTpoeHre MOJEKybl, (U3MUYECKUE CBOMCTBA. XMMUYECKHE CBOMCTBA BOJOPOJA: BOCCTAHOBUTEIbHBIC
(c Oosiee SIEKTPOOTPHUIATEIBHBIMA HEMETAUIAMH, C OKCHUJIAMU METaJUIOB, THAPUPOBAHUE OPraHUYECKUX BEIIECTB) U
okucnutenbHble (¢ metamiamu |-A u |lI-A tpynm). Ilonydenue Bomopona: B jabopatopuu (B3aUMOACHCTBHEM KHUCIOT C
MeTaJlJIaMH) U POMBIIICHHOCTH (KOHBepcueit). [IpuMenenue Bogopoa.

I'anorensl. Dnementsl VIIA-rpynnbl — rajaoreHsl: CTpOEHUE aTOMOB M MOJIEKYJI, TaJOT€HbI-IIPOCThIE BEIIECTBA, COCIMHEHUS:
CpaBHUTEJIbHASL XapaAKTEPUCTHKA.

["asorensl B mpupojie. 3aKOHOMEPHOCTH H3MEHEHUsSI (DU3UYECKUX W XUMHUYECKHX CBOMCTB B VIIA-rpymme: B3ammonenicTBue
rajJoreHoB € MeETajUulaMHM, HEMETA/UIAMH, CO CJIIOKHBIMM HEOPraHWYECKMMHU W OpraHuyecknmu BemectBamu. [losrydyenue u
MIPUMEHECHUE TaJIOTEHOB.

Crtpoenune MoJiekya M (U3HUECKHE CBOMCTBA TaJIOT€HOBOJOPOAOB. XHUMHYECKHE CBONCTBA TaJIOT€HOBOJOPOIHBIX KHCIIOT:
KUCIIOTHBIE CBOWCTBA, BOCCTAHOBUTEJBHBIE CBOMCTBA, B3aUMOJICKWCTBUE C OPraHMYECKMMHU BemecTBaMu. llomyueHue

rajoreHoBOAOPOAOB. ['aiorennapl. KauecTBEHHBIE peaKiuy Ha TraJIOT€HUI-UOHBI.



Oxcunp! xnopa. Kucnopoaconepxaue KucinoTsl xjaopa. Conu KucinopoacoaepKamux Kucior xjopa. [lonydenue u npuMeHeHue
BAKHEUIIUX KUCIOPOIHBIX COEAUHEHUH XJI0PA.

Kucaopoa. O6mas xapakTepucTuka 351eMeHTOB VIA-TpyIbl.

Kucnopon: HaxoxneHnue B mpupo/ie, moiaydeHue (1a00paTopHbie U MPOMBIIIICHHBIE CTIOCOOBI) U (PU3UYECKUE CBOMCTRA.
XHWMHUYECKUE CBOMCTBA KHUCIOPOAA: OKUCIHMTENBbHBIE (C MPOCTHIMH BEIIECTBAMH, C HU3LUIMMHU OKCUAAMH, C OPrAHUYECKUMHU U
HEOPTaHWYECKMMHU BEIIECTBAMU) U BOCCTAHOBUTEINBHBIE (C pTOpoM). OOIaCTH IPUMEHEHHUS.

O30H. Haxoxnenue B mpupone. OPusndyeckue U XMMHUYECKHME CBOWMCTBA 030HA. Ero mosrydyeHue m npuMeHeHue. Posb 030Ha B
KUBOU MIPUPOJIE.

CrtpoeHne MOJIEKYJIbl IEPOKCUA BOJOPOAA, €ro PU3NYECKHE U XUMUYECKHUE CBOMCTBA (OKUCIUTEIbHBIE U BOCCTAHOBHUTEIIBHBIE).
[lonydeHnne u npuMEHEHHE EPOKCUAA BOAOPOAA.

Cepa. Haxoxnenue cepsl B npupoje. BalleHTHbIE BO3MOXKHOCTH aTOMOB cepbl. Aimotponus cepbl. DHU3ndecKue CBOMCTBA
poMOHUUYecKol cepbl. XHWMHUYECKHME CBOWCTBA CEpbl: OKHUCIMTENbHbIE (C MeTaJUlaMH, C BOJOPOJOM H C MEHee
AJIEKTPOOTPULIATEIbHBIMA HEMETallaMi) U BOCCTAaHOBUTEJbHBIE (C KHCIOPOAOM, KHUCIOTaMU-OKUCIUTENSIMHU), PpPEaKIUu
AUCTIpONOpLHOHUpOoBaHus (co menodamn). [lonydyenue cepbl U 001aCTH IPUMEHEHUS.

CtpoeHne MOJEKyJIbl M CBOWCTBA CepoBOJOpoaa: Quinueckue, (usnosornueckue u xumuueckue. CepoBomopo, Kak
BOCCTaHOBUTEIb, €r0 NoJyuyeHue u npumeHeHue. Cynbpuabl 1 UX XUMUYECKUE CBoWcTBa. Pacnio3HaBaHue CyJib(pUI-HOHOB.
CepHuctelii Ta3, ero (¢u3MuecKue CBONCTBA, IMOJIY4YEHHWE U MNpPUMEHEHHE. XHUMHUYecKue cBoicTBa okcuaa cepbi(IV):
BOCCTAHOBUTEIbHBIE (C KHUCIOPOAOM, OpOMHOH BOJOW, MEpMaHraHATOM Kajusi U CEPOBOJOPOJOM) M CBOMCTBA KHCIOTHBIX

OKCHJIOB €O 1ienoyamu. CepHUcTas KUCIoTa U €€ COJIU.



CepHblli aHTUIPHUI, €ro (PU3HYECKHUE CBOMCTBA, MOJy4YeHHUE W TMPUMEHEHHEe. XHUMHYEeCKhe cBocTBa okcuaa cepbi(VI), kak
OKHUCIIUTENS] U TUIMYHOTO KUCIOTHOro okcupaa. CepHas KUCIOTa: CTpOCHHE W (U3NYECKUE CBOMCTBA. XMMHUYECKUE CBONCTBA
pa30aBIEHHON CEPHON KHUCJIOTHI: OKUCIUTENbHBIE U OOMEHHbBIE U OKUCIUTENbHbIE CBOMCTBA KOHIIEHTpUpoBaHHOU. [lomyueHue
CEpHOI KHCIOTHI B MPOMBINIICHHOCTH. OOMacTH mpuMeHeHus cepHoil KUcaoTel. CynbdaTbl, B TOM 4YHUCIE U KyHOPOCHI.
['unpocynbdarel. Puznyeckrne 1 XUMUYECKUE CBOWCTBA COJIEH CepHOM KHCIOTHI. Pacrio3HaBanue cynbhaT-aHuOHOB.

A3or. OO0mast xapaktepuctuka siaemMeHToB VA-rpynmnbl. A3zor. Crtpoenue aroma. Haxoxaenwe B mpupozae. dusmyeckue
cBoricTBa. OKMCIHUTENBHBIE U BOCCTAHOBUTEIIbHBIE CBOMCTBA. [10yUeHne u npuMeHEHne a30Ta.

CrpoeHue MOJeKyJbl aMMHUaka, ero gusndeckue cpoiictsa. OOpa3zoBaHHe MEXMOJIEKYJIIPHOU BOJAOPOJHON CBA3H. XUMUUYECKHUE
CBOMCTBa aMMHaka Kak BocCTaHOBHTeNA. OCHOBHBIE CBOMCTBa aMMHaKa Kak 3JIEKTOHOJAOHOpa. KommiekcooOpazoBaHue c
y4acTHEM aMMuaka. B3aummoneincTBhe aMMmuaka C OPraHMYECKHMMH BELIECTBAMM M C YIVIEKHCIHBIM Ta3oM. [lomydyenue u
npuMeHeHrne ammuaka. Cojin aMMOHHUS: CTPOEHUE MOJIEKYJI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA, IPUMEHEHHE.
Coneobpasyrontue (N203, NO2, N2Os) u Hecomeobpasyromue (N2O, NO) okcunbl. Ux cTpoeHne, puzndeckue U XUMUYECKUC
CBONCTBA.

A3oTncTasg KHCIIOTa M €€ OKHCIMTEIbHO-BOCCTAHOBUTENBbHAS JIBOWCTBEHHOCTh. COJM a30THCTOM KHUCIOTBI — HUTPHTHI.
CrpoeHue MoJeKyyabl U (U3UYECKUE CBOMCTBAa a30THOW KHUCJIOTHI. E€ XxuMuueckue CBONCTBA: KUCIOTHBIC U OKHUCIUTEIbHBIEC B
peaKkusAX ¢ METaulaMU U HEMETAJIAMH, PEAKLIUHA CO OPTaHUYECKUMU U HEOPIraHUYECKUMU coeanHEeHUsAMU. [loyuenue a3oTHON
KHCJIOTBl B MPOMBIIUIEHHOCTH W JabopaTopuu U e€ nmpuMmeHeHue. HuTpatel (B TOM 4uCIE U CEIUTPhI), UX (U3UUYECKUE U

XAMUYECKUE CBOMCTBA. TEpMHUUECKOE Pa3I0KEHUE HUTPATOB. [ [puMEeHEeHE HUTPATOB.



®ocdop. Ctpoenne aroma u amtotponus pochopa. dusnyeckne cBONCTBA aTUTOTPOIHBIX MOIUDUKAIIUN U UX B3aUMOINEPEXObI.
Xumudaeckue cBorcTtBa ¢Gocdopa: OKUCIHTENIbHBIE (C MeTallaMH), BOCCTAaHOBHUTENBHBIC (C 00JIee DIIEKTPOOTPHUIIATEIHLHBIMU
HEMeTalIaMH, KUCIOTaMU-OKUCITUTEISIMU, OEPTOJIETOBOM COJIbIO) M TUCTIPONIOPIMOHUPOBaHUS (co mienoyamu). Haxoxaenue B
npupojie u ero noiydenue. PochuH, ero CTpoeHrne U CBOMCTRA.

Oxcunbr dhocdopa(lll) u (V). DochopHble KUCIOTHI, UX (PU3NUECKHE W XUMHUYECKHE CBOMCTBA. [lomydyeHue u mpuUMEHEHUE
oprodochoproit kucnotsl. Conu opToPocopHO KUCTOTHI U UX TPUMEHEHUE.

Yraepoa. Yrnepoa — snemeHT [VA-rpynnsl. AjUIOTpoIHbIE MOAU(DUKALMK YTIAEPOa, UX MOIydeHUe U cBoiicTBa. CpaBHEHUE
CBOMCTB anmasa u rpadura.

XUMUYECKUE CBOMCTBA yTiiepoja: BOCCTAHOBUTENbHBIC (C TAJIOTEHAMU, KUCIOPOJAOM, CEpOH, a30ToM, Boj1oM, okcuioM meau(Il),
KHCIIOTAMU-OKUCIIUTENIIMA) U OKHUCIUTEIbHBIE (C METaUIaMH, BOJOPOJOM U MEHEE AJIEKTPOOTPHUILIATEIbHBIMU HEMETAJUIAMH).
Yriepon B Ipupoe.

Oxkcun yranepona(ll): crpoenne MoaeKyibl, CBOMCTBA, MOJYyYE€HUE U TPUMEHEHUE.

Oxcun yranepona(lV): ctpoenue MoJieKysibl, CBOHCTBA, IOJYYCHHE U PUMEHEHUE.

VYronbHas KUCIOTa U €€ CONU: KapOOHATHI M TUAPOKApOOHATHI, — WX TMPEICTABUTETN U MPUMEHECHHE.

Kpemunii. Kpemunii B ipupone. [lonyuenne n npumenenne kpeMHaus. PU3N4eCKre U XMMUYECKHE CBOMCTBA KPUCTAINIMYECKOTO
KPEMHHSI: BOCCTAHOBHUTEJIBHBIE (C TAJIOT€HAMH, KUCJIOPOJIOM, PACTBOPaMH ILIEJ0YEH U TUIABUKOBOM KUCJIOTHI) U OKHUCIUTEIbHBIC
(c meramnamu). Oxcua kpemuusi(1V), ero coiictBa. KpemuueBas kuciora v €€ coiii. CriiMKaTHasi IPOMBIIIIIEHHOCTb.
Hemoncrpanun. Ilonyuenne Bomopona u ero cBorctBa. Komnekuus «l anoreHsl — mpocTeie BemiecTBay. Ilomydenue xsopa

B3aMMO/JICHCTBUEM TIEPMAHraHaTa Kajus C COJSIHOM Kuciotoi. [lomydeHue coisiHONM KUCIOTHI U €€ cBoicTBAa. OKUCIUTENIbHbBIC



CBOMCTBa XJIOpHOW BOJbl. OTOenuBaroiiee JIEHCTBUE *KaBeleBOM BoAbl. ['opeHue cnuuku. B3pbIB merapabl WM MUCTOHOB.
[lonydeHne Kuciaopoaa pas3jIoKEHHEM IEpMAHraHaTa Kaiaus W HuTpara HaTpus. [lomydeHue OKCHMIOB M3 MPOCTHIX U CIOKHBIX
BenecTB. OKUCIEHHE aMMHUaka ¢ MOMOIIbI0 MHAMKATOopa M 06e3 Hero. PasznoxeHue mnepokcuja BOJIOPOJA, €ro OKUCIUTEIbHbIC
CBOMCTBA B peakuuu ¢ rujipokcuioM sxene3a(ll) u BoccTaHOBUTENbHBIE CBOMCTBA C KHUCIIBIM PACTBOPOM IEPMaHraHaTa Kajwsl.
I'openne cepbl. BsammopmencTBue cepbl € METAUIAMHU: AIIOMHMHUEM, LMHKOM, Keie3oM. llomyduenume cepoBonopona
U CEpPOBOJIOPOTHON KHUCIOTHI. JlOoKa3aTeabCTBO HadWuus Cylb(ua-uoHa B pacTBope. KadecTBeHHBbIE peakiMd Ha CyIb(UT-
aHuoHbl. CBoMcCTBa cepHOW KUCHOTHl. KadecTBeHHblE peakuud Ha CylnbPUT- U Cylb(aT-aHUOHbL. (CXxema MPOMBINUICHHON
YCTaHOBKM (PPaKIIMOHHOM meperoHku Bo3ayxa. [lomydyeHue u pasnokeHue xyopujga aMMoHMs. KauecTBeHHas peakliys Ha MOH
ammoHnusi. Ilomyuenue oxcuga azota(IV) peakumeil B3aUMOJEHCTBUST MEIM C KOHIICHTPUPOBAHHOM a30THOW KHCIOTOM.
BzaumoneiictBue okcuma azota(IV) ¢ Bomoil. Pasznoxenue HuUTpaTa HaTpus, ropeHue u€pHoro mopoxa. ['openue docdopa,
pactBopenue okcuna dochopa(V) B Bome. KauectBennas peakuust Ha pocdar-annon. Kommekiuss MUHEpaIbHBIX YA0OpEHUH.
Konnekuus npupoaHbeix coeauHeHuil yriepoaa. Kpucrainuyeckue pem€Tky anmasa u rpapura. Agcopouusa oxkcuna azora(lV)
aKTUBUPOBAaHHBIM yrieM. Boccranosnenue okcuga meau(ll) yrimem. O3HakomiieHuEe C KOJUIEKIUEH MPUPOIAHBIX CUIUKATOB U
MPOAYKIMEN CHIIMKATHON ITPOMBILIIEHHOCTH. [lomydyeHne KpeMHUEBOU KHCIIOTHI B3aUMOAECHCTBUEM PACTBOPA CUIIMKATA HATPUSI C
CUJIBHOM KHMCJIOTOM, PACTBOPEHNE KPEMHUEBON KUCIOTHI B IIETOYH, PA3JIOKEHNUE IPU HATPEBAHUHU.

JlaGopaTopHble onbIThl. KauecTBEHHBIE PEAKIIMU HA rajloreHu1-uoHbl. O3HAKOMJIEHUE C KOJJIEKIIMENH NPUPOJHBIX COCAUHEHUN
cepbl. KauecTBeHHast peakiusi Ha cyiabdar-anuoH. IloiydyeHue yriekuciaoro rasa, B3aUMOJEHCTBHE MpamMopa C COJISTHOU
KHCJIOTOM U UCCIeA0BaHue ero cBoicTB. KauecTBeHHas peakiysi Ha KapOOHAT-aHUOH.

IpakTnueckas padora 10. [TonydeHne okCHUI0B HEMETANIOB M HCCJIEIOBAHUE UX CBOMCTB.



IIpakTuueckas padora 11. [TonyueHue ra3oB u UCCIIETOBAHUE UX CBOWCTB.

TEMA 8. METAJIJIBI (164)

Hlenounbie MeTa/LIbl. [10710K€HNE MIETOYHBIX METAIJIOB B IEPHOANYECKON cucTteMe 3seMeHToB JI. . MeHieneeBa u cTtpoeHue
WX aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUs (PU3MUECKMX M XUMHUYECKUX CBOWCTB B 3aBHCHMOCTH OT aTOMHOTO HOMEpa MeTaylia
(M3MeHeHre TIOTHOCTH, TEMIIEPATYP IUJIABJICHUS U KUIIEHUS, peakluil ¢ Bojou). EnnHudHOe, 0cOOEHHOE U 001IIee B PEaKIUsX C
KHCJIOPOJOM, APYTMMH HEMETAUIAMH, JKHJIKAM aMMHAKOM, OPTaHMYECKMMH M HEOPraHWYECKUMHU KHCIOTaMH W JIp.
coenquHeHuAMU. Haxoxaenue B nmpupojie, uxX MoJy4eHue 1 IPUMEHEHHE.

Okcuppl, ux nonyyeHue u cBoiicta. Lll€noun, nux cBoiicTBa U NpUMEHEHHUE.

Coun 1eNOYHBIX METAJUIOB, X MPEACTABUTENIN U 3HAUYCHUE.

Metamisl Ib-rpynnei: Meab u cepedpo. CTpoeHrue aToMOB MeJIU U cepedpa.

duznyueckre U XUMUYECKUE CBOMCTBA ATUX METAILJIOB, UX TMOJIy4eHHE U MpUMEeHeHne. Mep u cepedpo B pUpo/Ie.

CgoiicTBa 1 npuMeHeHne BaxxHenmux coequnennii: okcunoB meau(l) u (11), cepedpa(l); coneit menu(ll) (xmopuna u cynbdara) u
cepebpa (pTopuaa, HUTpaTa, XxpomaTa | alerara).

bepuiiinii, Maruui 1 mWEJI04YHO3eMeIbHbIe MeTa/uIbl. [lonoxeHue B nepuoandeckoun cucreme siemeHToB /. . Menneneesa
U CcTpoeHus atroMoB MeTaioB |lIA-rpynmnel. Haxoxnenue B mpupoje, noiydeHue, (GU3MYECKHMe W XMMHUYECKHE CBOWCTBA,
MpUMEHEHNE MIENTOYHO3EMETBHBIX METAJUIOB M MX BAXKHEUIIINX COSTUHEHUHN (OKCUAOB, THAPOKCHUJIOB U COJIEH).

BpemenHas v mocTossHHas KECTKOCTh BOJIBI U CIIOCOOBI YCTPAHEHUSI KaXKI0TO U3 TUIOB. VIOHUTHI.

Hunk. [Tonoxenue B nepuoaudeckoi cucreme snemeHToB JI. M. MenpaeneeBa u crpoeHus aTroMoB HuHKa. Ero dusuyeckue u

XUMHUYECKHUE CBOMCTBA. HaxomaeHHe B IIpUPOAC, MOJIYICHHUC N ITIPUMCHCHUC ITUHKA.



Okcup, rTuIPOKCHIT U COJIM IIUHKA: UX CBOMCTBA U MPUMEHEHUE.

Amomunuii. [lonoxenue B nepuogmueckon cucreme anemeHtoB [l. M. MenaeneeBa u crpoeHuss atoMoB amoMuHHs. Ero
¢du3nUeckue U XuMHUecke cBoiicTBa. Haxoxaenue B mpupojie, moy4yeHue U MPUMEHEHHE allFOMUHUSL.

Oxcua, TUAPOKCHII U COJM ATOMUHHUS (B KOTOPBIX AJIIOMUHUN HAaXOJIWUTCA B BHJIE KaTHOHA M AJIIOMUHATHI): UX CBOWCTBA U
npuMeHeHne. OpraHnyeckne COeqMHEHUS ATFOMUHUA.

Xpom. Ilonoxenue B mepuoauueckoit cucreme sneMmeHToB [[. M. MeHneneeBa u cTpoeHus aToMoB XpoMa. Ero dusudeckue u
XUMHYECKHE CBOKCTBA. Haxox1eHne B mpupoie, IMOIyYEeHUE U IPUMEHEHNE XPOMa.

CBoiicTBa, IMOIMY4YEeHHUE M INPUMEHEHHE BAXKHEWIIUX COCAUHEHUS XpOMa: OKCHUAOB M THAPOKCHUIOB XpOMa, JUXPOMATOB H
XPOMATOB IIEJIOYHBIX METAJIOB.

3aBUCUMOCTh KHCIIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THIAPOKCHIOB XpOMa OT CTENEHH €ro OKHUCIEHHs. XpoMarTbl M
JUXPOMATBI, UX B3aUMOIIEPEXO0/Ibl U OKUCIUTEIIbHBIE CBOWCTBA.

Mapraneu. Ilomoxxenue B nepuommyeckor cucreme snemeHToB /[l. M. MenaeneeBa u crpoeHuss atoMoB Mapradna. Ero
¢busnueckue u xuMuieckue cporictsa. Haxoxenue B npupoje, noly4eHre 1 NpuMeHEeHne MapraHiia.

[TomydyeHue, cBOMCTBA M IPUMEHCHUE BAXKHEWIINX COCIMHEHWW MapraHua: OKCHUJIOB W THAPOKCHUIIOB, COJIEWM MapraHua B
paznuyHoii crenienn okucaeHus. Conu mapranua(VIl), 3aBucuMocTs MX OKUCIUTENBHBIX CBOMCTB OT CPEbI pacTBOPA.

Keae3o. [lonoxenue B nepuogudeckoit cucreme snementoB /1. 1. MenneneeBa u ctpoeHus aToMoB xenesa. Ero pusndeckue u
XUMHu4eckue cBoiicTBa. Haxoxxenue B mpupoje, nojiyueHue (4yryHa u cTajid) U puMeHeHue xenesa. [lonydyenue, cBoiicTBa u

npuMeHeHue BaxxHenmmx coequnenui sxeneza(ll) u (111): okcnnos, rugpokcuaos, coneil. KommiiekcHbie COeAMHEHUS JKele3a.



JemoncTpanuu. O0pa3npl IIETOYHBIX METaUIOB. B3anMopelcTBHE IIETOYHBIX METAJUIOB € BOJOM. Peakumst okpamivBanus
MUTAMEHU COJISIMU HIENTOYHbIX MeTaiioB. O6pasisl Metaios || A-rpymnmnel. B3aumoneiictBue kaiabius ¢ BoJou. ['opeHne Maruus B
BOJIE U TBEPJIOM YIJIEKUCIOM ra3e. KauecTBeHHbIe peakllid Ha KaTHOHBI Mar”us, Kaiablus, Oapus. Peakuuu okparmvBaHMs
mwiameHu coisiMu MetaiwioB || A-rpynmel. [lonydyenue x€cTkoi BOAbI M ycTpaHeHHE kEcTKocTh. [lomydyeHne m uccienoBaHue
cBoicTB ruapokcuaa xpoma(Ill). OxucnurenbHble CBOMCTBA UXpoMarta Kainus. OKHCIUTEIbHBIE CBOMCTBA NTIEPMAHTaHaTa KaJusl.
JlabopaTopHble onbIThl. KauecTBeHHBIE peakiuy Ha KATHOHBI MEIU U cepedpa

[lonydeHne W HCCIIETOBAHME CBOMCTB THMAPOKCHAA IIMHKA. B3anMMOmeNCTBHE AJIOMUHHS C PACTBOPAMH KHUCJIOT U LIEIOYEH.
[lonmydyeHue n M3ydeHHE CBOMCTB TMIpoKcuaa amoMmuHus. Kosuteknus skenesoconepkamux pyx, yyryHa u cranu. Ilomydenne
HEPACTBOPUMBIX THAPOKCUIOB JKEJI€3a U U3YUYEHHUE NX CBOWCTB. [lonmyueHne KOMIIEKCHBIX COEMHEHNN JKele3a.

IIpakTnyeckas padora 12. Pemenne 3KkCriepuMeHTaNBHBIX 3a7a4 110 Teme «llonmyuenne coeTnHEHNN METAIIIOB U UCCIIEIOBAHUE
UX CBOMCTBY.

IIpakTnuyeckas padora 13. Pemenue skcnepuMeHTaIbHbIX 3a1a4 0 TemaM: «Metame» u «Hemeramibny.

Oo0masa xumug. 11 kiaace

3y
Tema ypoka N3yuyaembie BOnpochI Buabl 1esiTeJIbHOCTH 00y4aI0 M XCA
10 TEMA 1. CTPOEHUE ATOMA. NIEPHOJIMYECKHUHA 3AKOH Y TIEPUOJUYECKASI CUCTEMA XUMHWYECKHUX SJIEMEHTOB
JA. U. MEHJIEJIEEBA
1 Crpoenue aToma CnoxHoe crpoeHue aroma. JlokazaTenbCTBa H3TOrO: KAaTOAHBIE M | APryMEHTHUPOBaTh CJIOKHOE CTPOECHHME aToMa M
peHTreHoBckue Jyud, (HorodddexT, paanoakTuBHOCTh. OTKPBITHE | COCTOSTEIHHOCTD Ppa3IMYHBIX MOJIETIEH,

AIIEMEHTAPHBIX YaCTHUI[: DJEKTPOHA H HYKJIOHOB (TMPOTOHOB U | OTPaXKarOIIUX 3TO CTPOCHHUE.

HerTpoHoB). Moaemu Tomcona, Pesepdopnaa, bopa. [locrynater bopa. | @opmynupoBats moctynatel bopa.

CrtpoeHue aToMa B CBETE KBAHTOBO-MEXaHMUECKUX MPEACTABICHUM. XapakTepHu3oBaTh KOPITYCKYJIIPHO-BOJIHOBOI
. ®otordpdexr. Karomnbie nyunm (9IEKTPOHHO-Ty4YeBblE TPYOKH). | Ayasll3M YaCTHUI] MUKPOMHUDPA

Buneodparmentsl u cnaiinel mo teme ypoka. Iloprperst TomcoHa,




Peszepdopna, bopa

CtpoeHue aTOMHOTO
anpa. M3oTorsl.
SlnepHblie peaku

Hyxnons! (MpOTOHBI M HEUTPOHBI), HYKIUABL [loHATHE 00 M300apax
¥ U30TONax. SIiepHple peakiny U UX YpaBHEHUSI.

. BuneodparmMeHTsl U ciaiael o TeMe ypoka. Iloprperst BaneHKo
u ['anona

XapakTepu3oBaTb ~ COCTaB  aTOMHOIO  fA1pa.
PaznuuaTh HYKIOHBI W HYKJIHIBI, H300apel H
W30TOIIBI

@opMyIMpOBaTh  COBPEMEHHOE
MOHSTHS «XUMUYECKUN DIIEMEHT.
3anuchIBaTh YpaBHEHUS sIICPHBIX peaKLUn

oIpezieeHue

CocrostHue QJICKTPOHOB
B aTOMC.

KopmnyckynsipHO-BOJIHOBOM Ayann3M 3JEKTPOHA.

[ToHsiTHE 7EKTPOHHON OPOUTANIN U SIEKTPOHHOTO 00IaKa.

S-, p-, d- u f-opouranu. KBanToBble uncia.

CrtpoeHue IeKTPOHHOM 000JI0UKH aToMa.

. BuneodparMeHTsl U ciaiiipl o TeMe ypoka. Monenu opoutaneit
pa3muyHON (POPMBI

OnuchIBaTh COCTOSIHUE 3JIEKTPOHA B aTOME.
Paznmuyarh MOHATHS «OPOUTAIB» U «IIIEKTPOHHOE
00J1aKo».

KrnaccugunupoBats opOUTAIN U OMUCHIBATH UX.
VYcraHaBnuMBaTh B3aMMOCBSA3U MEX/1y KBAaHTOBBIMU
YUCJIAMH M CTPOCHUEM DJIEKTPOHHOW O0O00JI0UYKH
aToma.

OcyIecTBIATh  BHYTPUIIPEAMETHBIC
KYpCOM  OCHOBHOM  IIKOJBI M
OPraHUYeCKONW XUMHH

CBSI3U C
KypcoMm

DJIEKTPOHHBIE
KOH(HUTypauyu aTOMOB

[Topsimox  3amojHEHUs 3JEKTPOHAMU aTOMHBIX —opOuTtaneid B
COOTBETCTBUM C NPHUHIMIIOM MHHMMYMa 3HEpruu, 3anperoM [laymnm,

OnuceIBaTh CTPOCHUEC OJICKTPOHHBIX 000104Y€EK
aTOMOB.

npaswioM XyHAa, mpaBuiioM KieukoBckoro. 3anuchIBaTh  IEKTPOHHBIE W DJIEKTPOHHO-
ONEeKTPOHHBIE (POPMYIIBI aTOMOB M HOHOB. rpadpuyeckue (GopMyiabl aTOMOB XMMHUYECKHUX
J. CnexTpsl MOTJIOLWIEHUSI W MCIIYCKAaHHS COEIMHEHUN XMMHMYECKHX | DJIEMEHTOB.
JIEMEHTOB (C MOMOLIBIO CIIEKTPOCKOIA)
CrpoeHune aToMa u [TpeanoceIku  OTKpBITHA: pPabOThl MpPEaIIeCTBEHHUKOB, pemieHus | OnuceiBaTh IIPEANIOCBIIKN OTKPBITHS
MEPUOUYECKUM 3aKOH | MEXAYHApOJHOIO Che3/la XMMHUKOB B T Kapicpy?s, JIWYHOCTHBIE | HEPHOJUYECKOTO 3aKOHA.
. . Menneneesa kauectBa /. . Menneneesa. AprymentupoBath ponb auuHoct J[. M.
OTkpeITHE NTEpHOJUYECKOro 3aKkoHa. MeHneneeBckass popMyaupoBka | MeHaeneeBa B OTKPBITUM — [EPHOJUYECKOIO
MIEPUOJIUYECKOr0 3aKOHA. B3aMMOCBA3b NEPUOIUYECKOrO 3aKOHA U | 3aKOHA.
TEOpUU  CTPOCHHsS  aTOMA. CoBpemennass  (opmynupoBka | DopMynupoBaTh  MEPUOJUYECKUN  3aKOH B

MEePUOIUYECKOTr0 3aKOHA.
. loptpetsr bepuenuyca, [lebepeitnepa, Heronennca, Menzeneena.
Paznuunble BapraHTHI TaOJIUIl IEPUOAUYECKON CUCTEMBI XHMHUECKUX
snemenToB JI. . Menneneena

cooTBeTCTBUU ¢ Bo33peHusmMu [. 1. Menaeneesa
Y COBPEMEHHBIMU MPEICTABICHUSIMH




1 Crpoenne aroma u | B3auMOCBSI3b MEPHOJMUYECKOrO 3aKOHA M MEPUOJUYECKON CHCTeMBbl. | PackpbIBaTh (PHU3MUECKUIl CMBICT TOPSIKOBOTO
NEPUOANYECKAsS [lepuognueckasd cuctema M cTpoeHHe aroMa. PU3MUYECKHH CMBICHI | HOMEPA IEMEHTa, HOMepa Iepruoia U TPYIIIBL.
cucremMa  /JI. H. | cuMBOJIMKY IEPUOIUYECKON CUCTEMBI. OOBSCHATh TEPUOIUYECKOE H3MEHEHHE CBOICTB
Menneneesa. J. BuneopparMeHTsl U cllaiiibl 10 TEME ypoKa XUMHYECKHUX JJIEMEHTOB 0COOEHHOCTSIMU

CTPOCHHUSI X aTOMOB

1 [Tonoxenus snementa | M3MeHeHHe CBOMCTB 3J€MEHTOB B MIEpUOJAX U IpyMNIax, Kak GyHKIUSA | YCTaHABIMBATh  MEPUOAMYHOCTh  HM3MEHEHUs
B [IEPUONYECKON CTpoeHusi ux aroMoB. [loHsATHE 00 PHEPrUM MOHHU3AIMU M CPOJACTBA K | pAANYCOB  aTOMOB,  3JIEKTPOOTPUIATEIBHOCTH
CUCTEME U €Tr0 JJIEKTPOHY. JJIEMEHTOB, UX DJHEPrUU HMOHU3ALUU M SHEPTUU
cBoiicTBa. 3HaueHue IIepnOIMYHOCTD UX M3MEHEHHs METAJUINYECKMX M HEMETaUIMYECKUX | CPOJACTBA K DJIEKTPOHY B 3aBUCUMOCTH
NEPUOANYECKOTO CBOWCTB 3JIEMEHTOB B Ipylmax M MepHoAax, Kak (PyHKIMsS CTPOEHUS | OT MOJO0XKEHUS 3JIEMEHTOB B IEPUOANYECKOM
3aKOHa AJIEKTPOHHBIX 000JI0YEK aTOMOB. CUCTEME.

3HaueHue NEepUOJINYECKOro 3aKOHa U MEPUOJUIECKON CUCTEMBI. OnuchIBaTh CBOIMCTBA 3JIEMEHTOB U 00Pa30BaHHBIX
JI. O0pa3ibl IpOCTBIX BEIIECTB, OKCUIOB M THIPOKCHUIOB AJIEMEHTOB | MMM BEILECTB Ha OCHOBAHMM HUX IIOJIOKEHUS B
TPETHETO NEPUOJA U IEMOHCTPALUA UX CBOMCTB NEPUOANYECKON CUCTEME.
XapakTepu3oBaTb  3HAYEHUE  IEPUOJUYECKOIO
3aKOHA U MEPUOJIUYECKON CUCTEMBI

1 O060061eHuEe 1 BrInonHenue TeCTOBBIX 3aJaHNK HAa 3HAHUE CTPOEHUS aToMa BBITIONHATE TECTHI U YIPAKHEHUS, pelIaTh 3a1a41
cucreMaTtusanus Y 3aKOHOMEPHOCTH U3MEHEHUsI CBOICTB JIEMEHTOB M 00Pa30BAHHBIX | M YIIPa)KHEHHs 110 TEME.
3HaHUH 1O TeMeE VMU BEILIECTB B 3aBUCHUMOCTH OT MOJIOKEHHS B IEPUOINYECKON [TpoBOAMTH OLIEHKY COOCTBEHHBIX JOCTUKEHHM
«CtpoeHue aroma. CUCTEME. B YCBOCHUU TEMBI.

[lepuoanueckuii 3akon | IloaroroBka Kk KOHTPOJIBHOM paboTe KoppektrnpoBaTe CBOM 3HaHHS B COOTBETCTBUU
U [IEpUONYECKast C IUTAaHUPYEMBIM PE3YyJIBTaTOM

CUCTEMA XUMHUYECKUX

JJIEMEHTOB

1. . MenneneeBa»

1 KouTrposbHass pabora 1 mo teme «Crpoenue atoma. Ilepromwueckuii 3aKOH M TIEPUOJMYECKAas CHCTEMa XHMHUYeCKHX sjiementoB J[. W.
Menneneesa»

10 TEMA 2. XUMHNYECKAS CBSA3b U CTPOEHUE BEINECTBA

1 HonHnas xumudeckas [Tonstue o xumuyeckod cBsA3M. (OCHOBHBIE XapaKTEPUCTHKU | ApryMEHTUPOBaTh  OOpa3oBaHHE  XUMHUYECKOU

CBA3b

XHUMHYSCKOM CBSI3U: SHEprus, aAjvuHa, )II/IHOJ'II)HI)II\/'I MOMCHT.
HMonnas xuMudeckas CBs3b 1 HOHHBIC KPpUCTANINICCKUC peIJ_IéTKI/I.

CBA3M KaK peE3ylibTaTta BSaHMOHeﬁCTBHH aTOMOB,
MMPUBOJAATIICC K06pa3OBaHI/IIO HOHOB, MOJICKYJI U




3aBUCUMOCTh  (UBHYECKUX  CBOWCTB OoT  THUHA
KPUCTAJZIMYECKON PEIIETKH.

JA. Komtekuus KpUCTALIMYECKUX BEIIECTB HMOHHOIO CTPOEHUS,
amMopHBIX  BewmlecTB WM u3genuMit M3 HuX.  Mogemn
KPUCTANTHYECKUX PEIIETOK C HOHHOW  CBs3bI0.  BuumeodparmeHTHI

U CIIaiiIbl IO TeME ypoKa

BCIICCTB

paJiuKaIoB.
JlaBaTb OCHOBHBIE XapaKTEPUCTHUKU XUMHUUYECKOU
CBSI3U.

PackppiBaTh MexaHW3M 00pa3oBaHUSI HOHHOU
XUMHYECKOH CBSI3U.
YcTanaBiuBaTh 3aBUCHUMOCTD (buzmIecKux

CBOMCTB BEIIECTB OT THUNA KPUCTAJUINYECKOU
peLIeTKH

KoBasieHTHas Bo30yxxnéunoe cocrosinue aroma. [loHsTHE O KOBasleHTHOM CBsi3u. | ONKUCHIBATh KOBAJIEHTHYIO CBSI3b.
xuMu4yeckass cBs3b M | OOMEHHBII ~ MeXaHuW3M  OOpa3oBaHMsl ~ KOBICHTHOW  CBS3U. | XapaKTepH30BaTh €€ 0COOEHHOCTH W MEXaHH3MBI
MEXaHU3MBI €€ DNEeKTPOOTPULIATENIbHOCTh. HampaBiieHHOCTh KOBaJCHTHOM CBS3U, €€ | 00pa30BaHMUS.
o0Opa3oBaHus KpaTHOCTb. G- M 7- CBs3U. JloHOpHO-akuenTopHbI MexaHu3M | KimaccupuuupoBate  KOBAaJCHTHYIO  CBSI3b IO
00pa3oBaHMs KOBAICHTHOM CBSI3U. THITBI KPUCTATITUYECKUX PEIIETOK C | DNIEKTPOOTPULIATEILHOCTH, KPATHOCTU U CIIOCO0Y
KOBAJICHTHOM CBA3BIO: ATOMHAs1 U MOJIEKYJISIPHAS. IepeKpbIBaHUS OpOUTaIIE.
3aBUCHUMOCTh  (PU3WYECKMX  CBOWMCTB  BEHIECTB  OT  THUMA | YCTaHAaBIUBATh 3aBUCUMOCTh (busznueckux
KPUCTAJUIMYECKOW pELIeTKN CBOMCTB BEIIECTB OT THUNA KPUCTAJUINYECKOU
. Moaenu MOJIEKYJ pa3IUdHON APXUTEKTYPHI. Mogenu | pemeTku
KPUCTAJUIMYECKUX BELIECTB aTOMHOM W MOJIEKYJISIPHOM CTPYKTYpBI.
Komnmekuust BEmECTB aTOMHOTO M MOJIEKYJISIDHOTO  CTPOECHMS
Y U3EJINHI U3 HUX
KommuiekcHble Kommnekcoobpa3zoBaHue U KOMIUIEKCHbIE coeAuHeHus. CTpoeHue | XapakTepu3oBaTb  KOMIUIEKCHBIE — COEIMHEHHS
COCIMHEHUS KOMIIJIEKCHBIX COEIMHEHMI: KOMILJIEKCO00pa30BaTeib U | U UX CTPOEHHUE Ha OCHOBE Teopuu BepHepa

KOOP/IMHAIIMOHHOE YUCIIO, JIUTaH bl, BHYTPEHHSS ¥ BHELIHSS C(epbl.
. Tloptper Bepuepa. BupeodparmeHTsl u ciaiiapl 1Mo Teme
ypoka. ITomyueHne KOMIUIEKCHBIX OPraHUYeCKUX W HEOPTraHUYECKHX
COeTMHEHUH. JIeMOHCTpanus CyXUX KpUCTaJNIOTHIPAaTOB

Knaccudukanus n

HOMEHKJIaTypa
KOMIIJICKCHBIX
COE€IUHEHMH,
JIUCCOITAAITAS

nux

B

Knaccudukanus KOMIUIEKCOB: XeNlaTbl, KaTHOHHbIE, AHUOHHbBIE H
HEeHTpalbHble, aKBAKOMILUIEKCHl, aMMHaKaThl, KapOOHHUIIbI METAJJIOB.
HomeHnkiaTypa KOMIIIEKCHBIX COEIMHEHMHM W HX  CBOWCTBA.
Jucconumanus KOMIUIEKCHBIX COE€IUHEHMM. 3Hau€HHE KOMIUIEKCHBIX
COEIMHEHUN M UX POJIb B IPUPOJE.

KnaccudunupoBaTs KOMIUIEKCHBIE COEAMHEHUS
Ha3piBaTh 3THM COEIMHEHUS B COOTBETCTBHUU
¢ nmpaBmiiamu HomeHknaTypsl |UPAC.

3anuchiBaTh ypaBHEHUS peakUui OUCCOLUALNU
KOMIUIEKCHBIX COEIMHEHUH.




pactBopax. 3Hauenue | JI. BsaumopeiicTBME MHOrOaTOMHBIX CIMPTOB M IJIIOKO3bl C | PackpblBaTh pOJb KOMIUIEKCHBIX COEAMHEHUI
KOMIUIEKCHBIX (benuHroBoi KMAKOCTHIO. KadecTBeHHbIE peakiuM Ha HOHBI Fe?* | B XuMuueckoM — aHanm3e,  IPOMBIILIEHHOCTH,
COEMHEHUN u Fe®* pUpoJIe

Merannundeckas [TIpupoga xumuueckod cBsA3M B MeTaulax M ciuiaBax. OOmue | OnMchIBaTh METAUIMYECKYH0 XUMUYECKYIO CBSI3b.

XUMHUYCCKaA CBA3b

¢u3uveckue CBOWCTBA METAUIOB: TEIUIO- M 3JIEKTPOIPOBOIHOCTS,
IUIACTUYHOCTh, METAIIIMYECKUH OJ1eCK, MarHUTHBIE CBOWCTBA.
Merammdeckas KpUCTaNIM4ecKas pemérka u e€ 0COOCHHOCTH, Kak
(GyHKLUS METANINYECKOH CBA3H.

J. Monenu KpuCTaJUIMYECKUX PEMIETOK METAJIJIOB

XapakTepus3oBaTh oOmue Qusndeckue cBoicTBa
METAJIJIOB.

VYcraHaBiIMBaTh  3aBUCHMOCTB  MEXAY  BHJIOM
XMMHMYECKON CBSI3M, THUIIOM KPHUCTAUIMYECKOU
pEETKY U CBOMCTBAMM METAJLIIOB

Al"pel"aTHBIe COCTOsAHUA

I"a3b1 u razoswie 3akonbl (boitnsa-Mapuotra, [apns, ['eit-JIroccaka).

XapaKTepI/BOBaTB arpe€raTHbi€ COCTOSIHHS BCUICCTB

BemecTB W (asoBbie | YpaBHenue MenaneeBa-Knamelipona s WAeanbHOTO  ras3a. | Kak  (YHKIUIO YCIOBHHA WX HaXOXKICHHS B
NIEPEXOIbI Kunnxoctu. TexyuecTs, HcIIapeHNe, KPUCTAIIIN3ALU. OKpYXarollen cpele.
Teépuwiec BemecTBa. [InaBnenne. @azoBrie nepexoapl. Cyonmumanus v | ONUCHBaTh  B3aUMOCBS3b  (DA30BBIX  IMEPEXO/I0B
Jecyoaumanus. BELICCTB.
Kunkue KpucTamibl. PackpeiBaTh ponb (ha30BBIX IMEPEXOJIOB BEIECTB
[Tnasma. B IIPUPOJIE U UCKYCCTBEHHOU cpefie
. BugeodpparMeHTsl U Claiiibl Mo TeMe ypoka. Boja B pa3nnyHbIX
arperaTHbIX COCTOSHUAX U €€ (ha30Bble epeXobl.
Bosronka woma wim OeH30iHOM KucioTel. uarpamma «®Pa3zoBbie
[IEPEX0/Ibl BEILIECTBY
MeKMONEeKyIJIsIpHbIE BonoponHas cBsizb M €€ pPa3sHOBUAHOCTH: MeEXMoJieKyispHas M | OnucheiBaTh BOJOPOJHYIO CBA3b M pa3inyaTh €€
B3aMMOJCHCTBHSI. BHYTPUMOJIEKYIIsIpHas. PU3NYECKUE CBOWCTBA BEUIECTB C BOJOPOIHON | pa3HOBUIHOCTH.

Bonopoanas cBs3b

cBs3bl0. E€ Onosnoruueckast pojib B OpraHu3alui CTPYKTYp O€NKOB U
HYKJIENHOBBIX KHUCJIOT.

BannepBaaibcoBO B3aUMOJIEHCTBUE M €T0 THUIIBI: OPUEHTALMOHHOE,
MHAYKIIMOHHOE U AMCIIEPCUOHHOE.

J. BuneodparmenTsl u cnaiiasl mo Teme ypoka. Mojaenu MoJjekys
JIHK u Genka

XapakTepru3oBaTh 3HAYEHUE BOJOPOJHBIX CBS3EH
JUIsL  omucaHus (PU3UYECKUX CBOMCTB BEIIECTB
Y OpTaHU3aIi CTPYKTYPHl OMOTIOTUMEPOB.
Paznnuats THUIIBI MEKMOJIEKYIISIPHOTO
B3aNMOJICHCTBHS BEIECTB.

IIpaxTrueckas
pabora 1

[Tony4yeHue KOMILJIEKCHBIX OPraHUYECKUX U HEOPTaHMUECKUX
COEIMHEHUN U NCCIIEIOBAHNE NX CBOWCTB

C06J'IIOIIaTL IpaBHJia TCXHUKU 0e30IMacHOCTH npu

pabore ¢  ymabopatopHbIM  000PYIOBaHUEM,
HarpeBaTebHBIMU  MPUOOpPAMH, XUMHUYECKUMHU
PCaKTHUBAMH. OKOHOMHO u 3KOJIOTUYECCKHU

I'paMOTHO 06pamaTLc;1 C HUMMU.




Uccnenosath CBOMCTBA KOMIIJIEKCHBIX
COCTUHEHUN.

HaGmonate XuMuueckue sBJICHUS U (PUKCHPOBATH
pe3yJIbTaThl HaOJIIOIEHUH. DopmyIUpOBaTh

BBIBOABI HA UX OCHOBC

O06001enue u
CHCTEeMaTH3aIus
3HAHWH 10 TEME
«XuUMHudecKkas CBA3b U
CTPOCHUE BEILIECTBAY

BrimonHeHne TeCTOBBIX 3aJaHUN Ha 3HAHUE BHJIOB XHUMUYECKOM
CBSI3U, THUIIOB KPUCTAIMYECKUX PEHIETOK, MEXKMOJEKYISIPHOTO
B3aUMOJICHCTBUS U (Pa30BBIX MEPEXOIOB.

[ToaroroBka K KOHTPOJILHOU paboTe

BBITTOTHATE TECTHI M YIPAXKHEHHS, pelIaTh 33/1a41
10 TEME.

[TpoBOANTH OLIEHKY COOCTBEHHBIX TOCTHIKCHHI

B YCBOCHUU TEMBI.

KoppektupoBaTh CBOM 3HaHHS B COOTBETCTBUHU

C TUTAHUPYEMBIM PE3yJIbTaTOM

ROHTpOJIBHaH pa60Ta 2 1o Teme «XUMHUUYeCKasd CBSI3b U CTpO€HME BelleCTBa»

TEMA 3. JUCIIEPCHBIE CUCTEMBbI U PACTBOPBI

JlucriepcHbIe  CHCTEMBI
U UX KJIaCCU(UKAIUS

XMMHYECKUE BEUIECTBA U CMECH. XUMHUUYecKas cucreMa. ['oMoreHHbIe
U TETEPOTeHHbIE CMECH. JlUCIepCHas CUCTEMa: NMCIIEPCUOHHASA Cpeaa
u nucnepcHas aza. Kiaccudukanus qucrepcHbIX CUCTEM.
J. BugeodparmeHTl U craiiapl 1O TEME ypOKa.
JUCIIEPCHBIX CUCTEM U UX XapaKTEpHbIE IPU3HAKU.

O06pa3ibt

OnuceiBaTh XUMUYECKUE CUCTEMBI U JTUCIEPCHBIC
B YAaCTHOCTH.

Pasnuyath romMoreHHble W TE€TEPOrEeHHBbIE CMECH,
TCTIEPCHOHHYIO CPEy M JUCIIEPCHYIO (asy.
Krnaccudunupoats AucrepcHble CHCTEMBbI

I'pyboaucnepcHble Abspozonu. [IponemienTel. OMynbeun U 3Mmynbratopsl. CycrneH3uu. | XapakTepu3oBaTh IpyOOaHUCIIEPCHBIE CUCTEMBI.
CUCTEMBI CenumenTanus. OnuceiBate  poib a’pO30JIEH, AMYJIbCUN
J. Bugeodparmentsl u crnaiiasl 1o TeMme ypoka. OOpasnbl | M CycneH3uld B HpPUPOJAE, HAa MPOU3BOJACTBE
(KOJIeKMU) OBITOBBIX W TNPOMBIIUIEHHBIX a3p030Jiei, dMYyJIbCUH U | U B OBITY
CyCIEH3UM
ToHkoaUCTIEPCHBIE Komnouansie pactBopsl. D dext Tungans. [Honydenue xommonansix | OnuchiBaTh  TOHKOJIUCIIEPCHBIE  CHCTEMBI U
CUCTEMBI pPacTBOpPOB JUCIEPCUOHHBIM, KOHICHCALMOHHBIM W XHMHUYECKUM | COCOOBI UX MOJIyYEHUSI.

Croco0amu.

3oy u koaryssus. ['enu u cuaepesuc.

3HaueHUE KOJIJIOUJHBIX CHCTEM.

. BugeodparmMenTsl u cnaiiasl o teme ypoka. [Ipoxoxaenue myda
CBETa yepe3 KOJUIOUIHbIE U UICTUHHBIE pacTBOPHI (3d ekt Tunmans).
JI. 3HakoMcTBO C KOJUICKIIUAMHU TIHUHICBBIX, MCAUMIIMHCKHUX H
Ouonornyeckux resei u 3osei. IlomyyeHne KOJUIOMAHOTO pacTBOpa

Pa3nuyats 3011 U renu.

XapakTepHu30BaTh KOATYJISLMIO U CHHEPE3HC.
PackpriBaTh poJib KOJUIOMIHBIX CUCTEM B IPUPO/IE,
Ha MPOU3BOJICTBE, B MEAUIIMHE U OBITY.




xnopuna xxenesa(Ill)

2 PactBopsl. PacTBOpbl Kak TOMOTE€HHBIE CHUCTEMbI M UX THUIbI: MOJEKYJSpHbIE, | XapaKTepU30BaTh PACTBOP KAaK T'OMOTEHHYIO
Konuenrpanus MOJICKYJISIPHO-UOHHbBIE, HOHHBIE. CUCTEMY.
pactBOpoB U crocoObl | CrocoObl  BBIpAKEHHST  KOHLIEHTPAIMM  PAacTBOPOB:  00bEMHas, | Mcronb30BaTh KOJNIMYECTBEHHBIE XapaKTEPUCTUKU
e€ BhIpaXXEeHUSA MaccoBasi M MOJbHAsi JIOJM PAcTBOPEHHOro BemiecTBa. MossipHast | cofepaHusl pacTBOPEHHOTO BEIIECTBA B paCTBOPE
KOHLIEHTpalusl PaCTBOPOB. IIPY pELICHNUU PACYETHBIX 3a4a4
. BuneodpparmMeHTHl © chaiipl MO TeMe YypoKa. 3aBUCUMOCTh
pPacTBOPUMOCTH B BOJI€ TBEPBIX, )KUIKUX M ra3000pa3HBIX BEIIECTB
or TeMmmeparypbl. Talnuma  pacTBOPUMOCTH. [Tomyuenue
MEPECHIILIEHHOT0 pacTBopa TUOCYJIb(paTa HATPHUs U €r0 MTHOBEHHAs
KpUCTaJLIIN3alus
1 IIpakTHueckas IIpuroroBnenue pacTBOPOB PA3IMYHON KOHIIEHTpALUU CobmroiaTh MpaBuila TEXHUKU 0€30IaCHOCTH IIPU
pabora 2 pabore ¢  mabopaTOpHBIM  0OOPYIOBAHUEM,
HArpeBaTebHBIMH ~ NPUOOpPAMHU, XUMHUYECKUMHU
peakTUBaMU.  ODKOHOMHO M JKOJIOTUYECKHU
1 [IpakTnueckas Ornpezenienre KOHIIEHTPALIUMKA KUCIOTH THTPOBAHUEM rPaMOTHO OOpAIATHCs C HUMM.
paGota 3 Habmronate xuMudeckue siBiieHUs U (PUKCUPOBATH
pe3yabTaThl  HAOIIOACHUH. PopMyIIHpOBaAThH
BBIBOJIbI HA UX OCHOBE
1 O60061eHue 1 BoinonHenue TecTOBBIX 3ajaHUI Ha 3HaHUE AUCIIEPCHBIX CUCTEM, BBINOTHATE TECTHI M yIpaXXHEHUS, pEIIaTh 3aa4uu
CHUCTEMAaTU3aLNS pPacTBOPUMOCTH, CIOCOOOB BBIPAXKEHUS KOHIIEHTPAILUN PACTBOPOB. 10 TEME.
3HaHUH 1O TeMeE Pemenne pacu€THbIX 3a1a4. [TpoBOAUTH OLIEHKY COOCTBEHHBIX JJOCTUKEHH B
«ducniepcubie cucreMsl | [loaroroBka k KOHTPOJILHON paboTe YCBOCHHUH TEMBI.
U PacTBOPBI» KoppektupoBath cBOM 3HaHUSI B COOTBETCTBUU
C TUIAHUPYEMBIM PE3YJIBTaTOM
1 KoutpoapHas pabora 3 mo teme «J[mcrepcHble ccTeMbI ¥ PACTBOPEI»
9 TEMA 4. 3AKOHOMEPHOCTHU MPOTEKAHUS XUMHWYECKNX PEAKIIU Y ®U3UKO-XUMHUUYECKHUX ITPOIIECCOB
1 OcHoBbl  XxuMHYeckol | XuMHUecKas TEPMOAMHAMHUKA. XapakTepu30BaTh TEPMOJUHAMUYECKYIO CUCTEMY.
TEPMOJNHAMHUKH. Tepmonnnamuueckas cucrema. OTKpbITasi, 3aKpbITasi, N30JIMpOBaHHasl | Pa3nuyare OTKpPBITYIO, 3aKPBITYIO,

[MousTHE 00 YHTANBIINN

CUCTEMBI. BHYTpEHHSIS1 SJHEPTUS CUCTEMBI.
OHTanbnusl, WIA TEIUIOCOACPKAHUE CHUCTEMBI.
TEPMOINHAMUKH. N3oxopHbIi u
TepMOXUMHUYECKOE YpABHEHUE.

IlepBoe Hauaio
M300apHBIif IIPOLIECCHI.

HU30JIMPOBAHHYIO TCPMOANHAMHUYCCKUEC CUCTEMBI.
Hcmons30BaTh IIOHATHEC OHTAJIbIIMHN JJI
XapaKTEPHUCTHUKU TCIIIOCOACPIKAHUSA CUCTEMBI.
(I)OpMYJ'II/IpOBaTB TNEpBOC HAYAJI0O TCPMOIANHAMUKH.




J1. BuneodparMeHThI U cllaiiibl 10 TEME YpoKa

OnuceIBaTh N30XOPHBIN M M300aPHBIN MPOIIECCHI

Onpenenenne
TEIOBBIX 3 dexToB
XUMUYECKHUX PEaKIIUH.
3akon I'ecca

Onranenusa. CTaHmapTHas SHTANbINHS. Pacyér SHTANBIHH PEaKIvu.
3akoH I'ecca u ciieACTBUS U3 HETO.

. DK30TepMHUYECKHE IMPOIECChl HA IPHUMEPE PACTBOPEHUS CEPHOMN
KHCIIOTBI B BOJC. OHIOTEPMHUYECKHE TMPOIECCHl HAa MpPUMEpPE
pPacTBOPCHHUS COJICH aMMOHUS

Pasnuuare XuMuueckue peakiuuu IO TEIIOBOMY
addekry.

XapakTepru30BaTh YIHTAIBIIHIO.

®opmynupoBarh 3akoH l'ecca u cieAacTBUS U3
HETO.

ITpon3BOaUTE PACUET HHTAIBIIUU PEAKLIUU

Hanpasnenue
POTEKAHUS
XUMHUYECKHX peaKIuil.
[TonsiTue 06 >HTpOIIUHU

Outpornusa. Bropoe u Tperbe Hauanma TepMoauHamuku. CBoOOAHAS
sneprus ' m60ca.
. BuneodparMeHThl U Claiapl IO TEME YpoKa

XapakTepu30BaTh SHTPOIHUIO.

@®opmynupoBaTh BTOpPOE U TPETbe Haudaia
TEPMOJUHAMUKHU.

AprymeHTHpoBaTh BO3MOKHOCTb
CaMOIIPOM3BOJIBHOTO  IPOTEKAHUS XMUMHYECKHX

peakuyii ¥ MOATBEPKAATh UX Pacu€TaMHu

CKOpOCTh XUMHMUYECKHX
peaKkuuii

[ToHsiTHE O CKOPOCTH pEaKIIMH.

DOHeprusi aKTUBAllMM W  AKTUBUPOBAHHBIM  KOMIUIEKC. 3aKOH
JedcTByromux Mmacc. KuHeTtmueckoe ypaBHEHHME M KOHCTAaHTa
CKOpPOCTH XMMHUYECKOU peakuui. [lopsaok peakuuu.

1. BuneodparMeHThI U ClaliIpl 110 TEME ypOKa

XapaKTepI/ISOBaTB CKOPOCTb XUMHYECKOM pCaKun
U npejiaratb CAMHUIbL eé HN3MCPCHUA.
q)OpMYJ'II/IpOBaTB 3aKOH ﬂeﬁCTBYIOHIHX Macce

" ONpCACATh I'paHULIbl €0 NPUMCHHUMOCTHU

®axTtopel, Baustone | GakTopsl, BIUAIOMINE HA CKOPOCTh TOMOTEHHOM peakiuu: npupoaa u | Pasnuuate romMo- M TeTEepOreHHbIE IPOLECCH U
Ha CKOpPOCTb | KOHIICHTpaL1s pearupyronmx BELIECTB, Temreparypa. | GakTopbl,  BIMAIOIIME HA  CKOPOCTh  HX
TOMOTEHHBIX U TemnepatypHslii koapdunnent. Ypasuenue C. AppeHuyca. IIPOTEKAHUS.
TETEPOTreHHBIX @axkTophl, BIMAKOLIME HA CKOPOCTh TIeTeporeHHon peakuuu: | DopmynupoBarsb IIPaBUIIO Bant-T'odda
peakuuu KOHILEHTpallusi  pearupymomux  BEUECTB W IUIOWAAb  HUX | M ONPENesITh TPAHULIBI €r0 IPUMEHUMOCTH.
CONPUKOCHOBEHHSI. XapakTepu30BaTh 0COOEHHOCTH KMHETHUKHU
J. W3ydeHue 3aBUCHUMOCTHM CKOPOCTHM XHMMMUYECKOM peaKIHMH OT | FeTepOreHHBbIX XUMUYECKUX peaKiui
KOHLEHTpalluu BELIECTB, TEMIEPATYPBI (B3auMopencTBIE
THOCYy/lb(aTa HATpUs C CEPHOM  KHUCIOTOM), TOBEPXHOCTH
COIIPUKOCHOBEHHUSI BEIIECTB (B3aUMOJEWCTBUE COJSIHOM KHUCIIOTHI
C TpaHyJaMH U MOPOIIKaMH AJTIOMUHUS WIH IUHKA)
Karanus U | OCHOBHBIE TMOHATHS KATAJIWTUYECKOM XHUMHUM: KaTajau3aTopbl M | XapakTepu3oBaTh KaTalu3 M KaTalu3aTopbl Kak
KaTaJu3aTophbl KaTajiu3, TOMOTEHHBIH M TeTepOTeHHBbIM KaTaiu3, MPOMOTOPHI, | PaKTOpPhl YIPAaBICHUS CKOPOCTHIO XUMHUYECKOU

KaTaJUTHYECKUE bl U HHTUOUTOPBHI.
MexaHu3M IeNCTBUS KaTaln3aTOPOB.

pCaKkIuu.

OnmceIBaTh MEXaHHU3MBI T'OMO-, T'CTCPOrCHHOIO




OcHOBHBIE THUIBI KaTalau3a: KHUCIOTHO-OCHOBHOW, OKHCIIUTEIbHO-
BOCCTAaHOBUTEJIbHBIN, METAJNIOKOMIUIEKCHBIM M KaTalu3 MeTallJlaMH,
depmenTaTuBHBIA. DEpMEHTHI, KaKk OHMOJIOTHYECKHE KaTalu3aTophbI
0eIKOBOM IPUPOJIBI.

. IlpoBencHue KaTaIMTUYECKUX PEAKIUN Pa3IOKEHMs IEpPOKCUIa
BOZOPOJA, TOPEHUs caxapa, B3aMMOJCHCTBUS HOJA W AITIOMUHUS.
Koppo3us xeneza B BOAHOM Cpelie ¢ ypOTPOIIMHOM U O€3 HETo.

JI. 3nakomMcTBO ¢ Kosuiekuueit CMC, conepxalimx SH3UMbI

U epMEHTaTUBHOTO KaTaJIn30B.
[TpoBoanTh, HAOIIOATH, ONMUCHIBATD XUMUYECKHUH
HKCIEPUMEHT U JIeJIaTh BHIBOJIBI HA €TO OCHOBE

1 XHUMHYECKOE [Tonsatue 00 o0OpaTHMMBIX XHMHYECKHX TIpoleccax. Xumuyeckoe | OmuchiBaTh  XMMHUYECKOE  paBHOBECHE,  Kak
paBHOBECHE paBHOBECHE U KOHCTAHTA PABHOBECHUS. JUHAMHUYECKOE COCTOSIHUE XUMUYECKOU CUCTEMBI.
CMmelieHne XMMUYECKOTo paBHOBECHs] M3MeHeHHeM KoHueHTpauuu | DopmynupoBars npunuun Jle Ilarense wu
BEULIECTB, U3MEHEHNUEM JABJICHUS U TEMIIEPATYPBHI. npeylaratb  ClocoObl  CMEIEHUS PaBHOBECHS
1. HabmoneHre cMenieHnss XUMUYeCKOTO paBHOBECHUS B CUCTEMAX: 00paTUMbIX XUMHUYECKUX PEAKIIMI Ha €ro OCHOBE.
2NO2 <> N204, FeCl3+ KSCN « Fe(SCN)z + 3KCl
1 IIpakTnueckas W3yueHne BIUSHUS Pa3IAYHBIX (AKTOPOB HA CKOPOCTh XUMHUYecKoil | CoOmronaTh NMpaBuiIa TEXHUKH 0€30MacHOCTH MpU
pabora 4 peaKIuu pabore ¢  mabopaTOpHBIM  0OOPYIOBAHUEM,
HArpeBaTebHBIMH ~ NPUOOpPAMHU, XUMHUYECKUMHU
peakTUBaMu.  OKOHOMHO M DKOJIOTUYECKHU
IPaMOTHO OOpaIaThCsi C HUMHU.
HaGnronate Xumuueckue siBJIeHUs U (PUKCUPOBATDH
pe3ynbTaTel  HaOMIOAECHUM. dopMyIHpOBaTh
BBIBOJIbl HA UX OCHOBE
12 TEMA 5. XUMHNYECKHWE PEAKIINU B BOJAHbBIX PACTBOPAX
1 Bona kak  cnaOwiif | Bogja — cnaGsiit  snexkrponur. Kartnon ruapokconus. HMonHoe | XapakTepu3oBaTh BOAY KakK CIaObIi 3JEKTPOIUT U
AJIEKTPOJINT. IpousBeieHne BOAbl. HelTpanbHas, KHCIOTHAs M ILEJIOYHAsl CPEAbl. | BOAOPOIHBIN II0Ka3aTeNb, KaK KOJIMYECTBEHHYIO
Bonopoansiii Ilonstue pH. Bomoponusiii noxkasarens. Mupukaropel. Pone pH | Xapakrepuctuky €€ auccouManMd M CPEIbl
nokasarenb. CBOHCTBA | cpebl B IPUPOJAE U KU3HU 4yesioBeKa. VIOHHBIE peaKIuK U YCIOBUS UX | pacTBOpa.
pacTBOPOB IIPOTEKAHU. PackpsiBaTh CyIIHOCTH peakUUid B pacTBOpax
ANEKTPOJIUTOB . CpaBHEHHE  3JEKTPONPOBOAHOCTH  PACTBOPOB  AJIEKTPOJIUTOB. | AIEKTPOJUTOB KaK  pe3yiabTaT B3aUMOJEHUCTBUS

CMCU.ICHI/IC paBHOBECHUA AHUCCOLHAIINU CIa0BIX KHCIOT. I/IH,Z[I/IKaTOPBI
H U3MCHCHHUEC UX OKPACKH B PAa3HbIX CpEaax.

JL. PeaKI_II/II/I, naymume ¢ 06pa3OBaHI/ICM oCaJKka, ra3da HMJIMW BOJbI, JJIA
OpPTaHUYCCKUX U HCOPTraHUYCCKUX DJICKTPOJIMTOB

HOHOB.
OTpaxxaTh 3TO C MOMOIIBI0 HOHHBIX YPABHEHUM.




Kucnotel u ocHOBaHuUs
C O3ULINHU Pa3HbIX
MPEJCTaBICHUN U
TEOPU.
IIporonuTnyeckas
TEOpUs

Pannue npencraBneHus o KUCIOTaX U OCHOBAHUSX.

Kucnorsl u OCHOBaHMSI C TO3UIUU TEOPUHU AIEKTPOIUTUYECKOU
JUCCOLIMALINY.

Teopust kucimotr U ocHoBaHuil bpencrema—IJloypu. Conpsoxk€HHbIE
KHUCIIOTHI 1 OCHOBaHUS. AM(DOIIUTHI.

. BuneodparMeHThl U Claiapl IO TEME YpoKa

XapakTtepu3oBaThb KHUCIOTBI, KaK COEIUHEHUS,
pa3iMyHbIe IO COCTaBYy, TUITY OOPa3yIOIIUXCS MPU
ANIEKTPOJINTUYECKON JUCCOLUAIIMN HOHOB, a TaKXKe
C MO3UIMI IPOTOHHON TEOPHH.
YcraHaBiuBaTh CONPSKEHHOCTh
1 OCHOBaHUH.

OnuceiBaTh aM(OIIUTHI

KHUCJIOT

Heoprannueckue u
OpraHUYECKUE KUCIOThI
B CBETE TEOPHUHU

Knaccudukarust Kuciot u cnoco0bl UX MOTYYEHHS.
OO0mue XMMHUYECKHE CBOWCTBA OPraHUYECKUX U HEOPTaHUYECKUX
KUCIIOT: PEaKIUH C MeTaUlaMH, C OKCHJIAMH U TUAPOKCHAAMH

XapakTepu3oBaTh KJacCU(PUKALNIO OPraHUYEeCKUX
¥ HEOPTAaHUYECKUX KHUCIIOT, OCHOBHBIE CITOCOOBI UX
MOJIy4eHUsT M O0OIlue XHWMHUYECKHE CBOMCTBA B

AIIEKTPOJINTUUECKON METAJIJIOB, C COJISIMH, CO CIIUPTaMHU. CBETE TEOPHUM IIIEKTPOIUTUYECKON TUCCOLMALIUN
JUCCOLIMAIIUU U OxkucnuTeNbHbIE CBONCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM | M MPOTOIUTUYECKON TEOPHUHU.
MPOTOJIMTUYECKOU KHUCJIIOT. BeiiensatTe OCOOCHHOCTH  peakimuid  CEepHOMN
Teopuu J1. B3anmopeiicTBie KOHIIEHTPUPOBAHHBIX a30THOM U CEPHON KUCIOT, | M @30THOM KUCIOT
a Takke pa30aBIEHHON a30THOM KHUCJIOTHI € Meabto. Peaxuus
«cepedpsHOro 3epKaiay A MypaBbUHOM KUCIIOTHI.
JI. CBoiicTBa coJIsiHOM, pa30aBIeHHOIN CEpHOM U YKCYCHOM KHCIIOT
[TpakTrueckas HccnenoBanue CBOMCTB MUHEPATIBHBIX M OPraHUYECKUX KUCITIOT CobmroaTh mpaBWiia TEXHUKK O€30MacHOCTH IPH
pabora 5 pabore ¢ abopaTOpHBIM  00OPYHAOBAHUEM,
HarpeBaTeNbHBIMU  TPUOOpAMU, XUMHUYECKUMU
peakTUBaMu.  OKOHOMHO M JKOJIOTUYECKHU

rpaMOTHO 00paIIaThCsi C HUMHU.

Habmtonate XxuMuyeckue sBJieHUs U (PUKCUPOBATH
pesynabTatel  HaOmopeHud.  PopMynupoBaTh
BBIBOJIbI HA UX OCHOBE




Heopranuueckue u Knaccudukanus ocHoBaHU#M 1 cIOCOOBI UX MOTYyYCHHUS. Knaccugunuponartsb OpraHHYECKue
OpraHUYECKHE OO0ume XMMHUYECKHE CBOWCTBA IEIOYEH: peakuuu C KUCIOTAMH, | 1 HEOPIraHWYECKUE OCHOBAHUS.
OCHOBaHUS B CBETE KUCJIOTHBIMM U aMOTEPHBIMU OKCHJIAMH, COJSIMH, HEKOTOpPhIMM | XapaKTepu3oBaTb  CIOCOObI  IOJyYeHUs U
TEOPUU IIEKTPO- MeTaJlJlaMM M HEMETaJUIaMM, C OPraHWYECKMMH BELIECTBAMM | CBOWCTBA LICJIOYEH, HEPACTBOPUMBIX "
JUTUYECKON (raIOMIOTIPOU3BOAHBIMHA  YTJIEBOAOPOAOB,  (EHOJOM, JKHpaMu). | OECKUCIOPOTHBIX OCHOBAaHMH B CBETE TEOPUHU
JUCCOLUALUU U XVMMHYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAaHUMN: PEAKUUHU C | DJIEKTPOJIUTUYECKON JUCCOLUALUU
IPOTOJUTHYECKON KHCJIOTaMHU, PEaKIMU PA3JIOKEHHs U KOMILIEKCOOOpa30BaHusl. Y IIPOTOJIUTUUYECKON TEOpUH
Teopun XUMHUECKHE CBOWCTBA OECKHMCIOPOAHBIX OCHOBaHMH (aMMuaka u

aMHUHOB): B3aUMOJICHCTBUE C BOJOW U KHCIOTaAMHU.

J. BzaumopnelicTBue amMmMHaka M METHIaMHHA C  XJOPOBOJLOPOIOM

u Bogou. IlomydyeHue u cBOMCTBa pacTBOpa TMAPOKCUIA HATPHSL.

JI. BzaumopeiicTBue THUAPOKCHAA HATPHUs C COJSIMU: CyJIb(haToMm

meau(Il) u xmopunom ammonus. IlomyueHue u cBoicTBa ruApoKcuaa

meau (1)
Comu B cBere Teopuu | Kiaccuduxanus coneit opraHndeckuii 1 HEOPraHMYECKUX KUCIIOT. XapakTepu3oBarhb KJ1accu(UKaLUIO coset
AIIEKTPOJINTUUECKON OcHOBHBIE CIIOCOOBI TIOTYYEHUS COJICH. OpraHMYeCKUX U  HEOPraHWYeCKHUX  KHUCIOT,
JUCCOLUALIU XUMHUECKHE CBOMCTBA COJIeH: pasjoKEHMe MpHU HarpeBaHUH, | OCHOBHbIE CHOCOOBI HUX IOJY4YEHHUsS U o0Olue

B3aMMOJIEHCTBHE ¢ KUCIOTaMU U ILI€JI0YaMH, APYTUMHU COJISIMHU. XMMHUYECKHE CBOMCTBA COJIEll B CBETE TEOPUU

JKéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHMS. NIEKTPOJINTUYECKON JUCCOLUALINH.

. Ilonmydyenne Mblia M U3y4eHHE CPEbl €r0 pacTBOpa MHANKATOPAMM.

JI. CBoiicTBa pacTBOpOB cojeil cyabdaTta Meau U xaopuaa xenesa(lll)
[TpakTrueckast [Tomyuenue coneil pa3nuuHbIMM crocobamu U ucciaenoBanue ux | CoOmogaTh mpaBuiia TEXHUKH O€30MACHOCTH HpU
pabota 6 CBOWCTB pabore ¢  1aboOpaTOpHBIM  00OpPYIOBaHUEM,

HarpeBaTeNbHBIMU ~ IpUOOpaMU, XHUMHUYECKUMU
peakTMBaMu.  OKOHOMHO M DKOJIOTUYECKHU

TPaMOTHO O0OpaIaThCs C HUMHU.

HaGnronate Xumuueckue siBIeHUs U (PUKCUPOBATH
pe3ynbTaTel  HaOMIOAECHUU. dopMyIHpOBaTh
BBIBOJIbI HA UX OCHOBE




2 I'unponns ITonsaTue ruaponmsa. OnuchIBaTh THAPONIN3 KaK OOMEHHBIH MpoLecc.
HEOPraHUYECKUX I'maponus coneil u ero kiaccuukanus: oOpaTUMbIi 1 HeoOpaTuMsbli, | OTpakaTh €ro ¢ MIOMOLIbIO YPaBHEHHI.
COEIMHEHUI 10 aHUOHY U 110 KaTUOHY, CTYIIEHYAThIM. Pasznuyars TUIBI THAPOIU3A.

Ycunenue U nojasiaeHue 00paTUMOro TUApoIIu3a. IIpenckasplBaTh  peakLMIO  Cpeldbl  BOJHBIX
HeoOpatumblit ruaponn3 OMHAPHBIX COSTUHEHHA. pPacTBOpPOB COJEH

A. T'maponu3 kapOoHATOB, Cyiab(paToB M CHIMKATOB ILEJIOYHBIX

MeTaioB, HuTpara ceuHua(ll) uinm nuHKa, XJa0puaa aMMOHHS.

JI. UccnenoBanue cpenbl pacTBOPOB C IOMOIIBIO HMHAWKATOPHON

Oymaru

1 [TpakTrueckas I'mponu3 opraHMYeCcKuX U HEOPraHMYECKUX COCIUHEHUN CoOroaTh mpaBuiia TEXHUKM O€30IaCHOCTU IPH

pabota 7 pabore ¢  abopaTOPHBIM  OOOPYIOBAHHEM,
HarpeBaTelbHbBIMU ~ IPUOOpPAMH, XUMHUYECKUMHU
peakTUBaMu.  OKOHOMHO M JKOJIOTUYECKHU
IpaMOTHO 00paIIaThCsi C HUMHU.
Habnronate xumuueckue siBIeHUS U (PUKCHPOBATH
pesyabTatel  HaOmopeHud.  PopMynHpoBaTh
BbIBO/IbI HA UX OCHOBE

1 O6o0061eHne u BeimonHeHue TECTOBBIX 3aJaHMl Ha 3HAHWE TEPMOAMHAMUKH, | BBINONHATH TECTHI U yIIpaKHEHHUs, PELATh 3aa4u
CUCTEMAaTHU3aLUs CKOPOCTHM  XMMHMUYECKHUX peakUui, XMMHYECKOTO paBHOBECHUS, | I10 TEME.
3HaHMUU 10 TEMaM XUMHUYECKHX CBOICTB M CHOCOOOB IMOJSyYEHMs KUCIOT, OCHOBaHUU U | [IpoBOIUTH OIIEHKY COOCTBEHHBIX JOCTH)KEHUI B
«3aKOHOMEPHOCTHU cosieil. Pacuét sHTansnuu peakuuu u sHeprus [ udoca. YCBOEHUU TEMBI.

IIPOTEKAHUS [ToaroToBka Kk KOHTPOJIBHOM paboTe KoppektupoBarh cBOM 3HaHUS B COOTBETCTBHH C
XUMHUYECKHUX PEeaKIHi u IUTAHUPYEMBIM Pe3yIbTaTOM
(U3UKO-XMMHUYECKUX

IPOLIECCOBY U

«XHMMHUYECKHE PEAKIIUU

B BOJIHBIX pacTBOpax»

1 KouTpossaas pabora 4 mo TemaM «3aKOHOMEPHOCTH MTPOTEKAHUSI XUMHYECKUX PEaKIUil U GU3NKO-XMMHUUCCKUX TPOIIECCOBY B « X MIMHUYECKHE
pEeaKLuu B BOJHBIX PACTBOPAX»

9 TEMA 6. OKUCJIMTEJIBHO-BOCCTAHOBUTEJIBHBIE ITPOLHECCHI

3 OxucauTenpHo- [TonsiTe 00 OKMCIUTENBHO-BOCCTAHOBUTENBHBIX peakuusax. CrteneHb | OnNKUChIBaTh  OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
BOCCTaHOBUTEJIbHbBIE okucienus. ITporeccsl OKUCIIEHNs U BOCCTaHOBJICHUS. peakuuu. OTIMYaTh UX OT peakiuii oOMeHa.

pEaKknuun nu METOAbI

3anuceIBaTh YpaBHCHU A OKHCJIIMTCIBHO-




COCTaBJICHUS ux | BaxHeine oOKUCINTENN U BOCCTAHOBUTEIH. BOCCTAHOBUTENIbHBIX  PEAKIMM C  IOMOIIbIO
YPaBHEHUN Meton snexkTpoHHOro OamaHca JuIs COCTaBJIEHUS YPAaBHEHUH | METOJIOB 3JEKTPOHHOrO OajlaHCca U MOIypeakLui.
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUH. XapakTepu30BaTh OKUCIUTEIBHO-
Metonbl HMOHHO-3JIEKTPOHHOrO OaysaHca (METOA  IOJypeakiHii). | BOCCTAHOBUTEIbHBIE TIOTEHIIUAIIBI
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE TOTEHIIAAIBI.
J. BoccranoBinenue guxpomara Kaiaus OTHWIOBBIM  CIUPTOM.
OxucnuTenbHble CBOMCTBA AuxpomaTa Kainus. OKucieHue anpieruia
B KapOOHOBYIO KHCIOTY (peakius «CepeOpsHOro 3epkajay MWiH
peakuus ¢ ruapokcuioM meau(Il)).
JI. BzaumopgeiicTBMe METAUIOB C HEMETaJlaMH, a TaKxke
C pacTBOpaMu coJieit 51 KHUCIIOT. B3aumoneiicteue
KOHLEHTPUPOBAHHBIX CEPHOM M  a30THOM KHUCIOT C MEABIO.
OxucauTeNbHbIE CBOMCTBA IEPMAHIaHaTa Kajusl B pa3IMYHbIX Cpeaax
DneKTpoau3 [TonsiTne ayeKTposM3a KaK  OKHUCIUTEIbHO-BOCCTAHOBUTENBHOIO | ONMCHIBATh  DJIEKTPOJIU3 KAK  OKHUCIUTEIBHO-
Ipolrecca, MPOTEKAOIIEr0 Ha AJIEKTPOAAX. BOCCTAHOBUTEJIbHBIN IIPOIIECC.
DNEKTPOIIN3 PACIIIABOB JIEKTPOIUTOB. OOBsCHATH KaTOAHBIE W AHOJHBIE IPOLIECCHI
DJEKTPOIN3 PACTBOPOB AIEKTPOJIUTOB C UHEPTHBIMU JIEKTPOJIAMHU. C MHEPTHBIMU U aKTUBHBIMU 3JIEKTPOJaMH.
DJIEKTPOIN3 PACTBOPOB NIEKTPOJIUTOB C U AKTUBHBIM aHOAOM. 3anuchIBaTh CXEMbI U YPABHEHUS IEKTPOJIN3A
[IpakTueckoe  3HAYEHHE  DBJEKTPOJU3a:  AJIEKTPOXUMUYECKOE | pacIUIaBOB U PACTBOPOB 3JIEKTPOIMUTOB.
NOJIy4EeHUE BEIIECTB, JIEKTPOXUMHUECKas OUuCTKa (paduHUpoBaHue) | XapakTepu30BaTh IIPAKTHUYECKOE 3HAYECHHE
METaJIJIOB, T'aJbBAHOTEXHUKA, TajJbBAaHOIIACTHKA, FAIbBaHU3ALUS. AIIEKTPOJIN3A U €r0 OCHOBHBIE HAIIPABIICHUS
J1. DnexTponu3s pactBopa cyabdata meau(ll)
XHUMH4YECKUE ["anpBannyeckue ayeMeHThl. CTaHAAapTHBIA BOJOPOJHBIM 3JEKTpoJ. | XapakTepu30BaTh  T'ajJbBaHUYECKUE  DIIEMEHTHI

HCTOYHUKHU TOKaA

CranaapTHbIE JIEKTPOHbIE TOTEHIHAIBI.
CoBpeMeHHbIE ~XUMHYECKHE HWCTOYHUKHU
AKKyMYJISITOPBI.

JI. O3HakomileHHE C KOJUICKIIMEH XWMHUYECKHX HMCTOYHHKOB TOKa
(GaTapeiiku, CBUHIIOBbIE aKKYMYJISTOPBI U T. [1.)

TOKa: Oarapeiiku H

" APpYyruc XuMn4CeCKUeC NCTOYHHUKHU TOKaA.
OnuceiBaTh IMpONHeCCChI Ha SJICKTpOaAax B
raJlbBAHU4YCCKOM 3JICMCHTC.

PaCKpI)IBaTB POJIb XUMHUYCCKUX HMCTOYHHKOB TOKa
JJIA HpOH3BOHCTBeHHOI>’I U TIOBCEIHEBHOM KHU3HHU
YCJIOBEKa

Koppo3uss merannoB u
CHocoOBl  3aIUTHI  OT
Hee

[TonsTue o KOppO3H1H. BI/II[LI KOppO3HHU IO XaAPaAKTCPY OKUCIUTCIIBHO-
BOCCTAHOBUTCIIBHBIX MPOLUECCOB: XUMHYCCKAA U DJICKTPOXUMHUYCCKAs.
CnocoObl 3alliuTel  MCTAJIZIOB  OT KOppO3uHu: MMPUMCHCHUC
JICTUPOBAHHBIX CIIJIaBOB, HaAHCCCHHUC 3allUTHBIX HOKpBITHﬁ,

XapakTtepu3oBaTb  KOPPO3UI0  METAILJIOB
OKUCITUTEITLHO-BOCCTAHOBHUTEIILHBIN TTPOIIECC.
Paznuuate TUIBI KOPPO3UH.

Ilpemyarate crocoObl  3aIIUTHI

KakK

METAIJIOB OT




N3MCHCHUC coCTaBa 501051 CBOﬁCTB
AJIEKTPOXUMHYECKUE METOIbI 3aIUTHI.

. Koppo3ust METasuioB B pa3jIMUHbIX YCIOBUAX U METOJbI 3alIUThHI OT
Heé

KOPpPO3UOHHOW  Cpefpl,

KOPpO3HH.
VYcraHaBIMBaTh 3aBUCUMOCTh MEXIY KOppO3uei
METAJIJIOB U YCIIOBUSIMU OKPY>KAIOILEN CPe/Ibl

1 Ob6o006menne u BoinonHeHue TECTOBBIX 3aJaHUK  HAa 3HAHWE OKHCIUTENIbHO- | BBIMOIHATH TECTHI U yIIpaXKHEHUS], PELIaTh 3aaun
CUCTeMaTU3aIHs BOCCTaHOBUTEJIbHBIX peaxiui, 3JIEKTPOJIN3a, XUMHUYECKHX | TIO TEME.
3HaHUU 110 TEME VCTOYHUKOB TOKA U KOPPO3UU METAILIOB. [TpoBOIUTH OIIEHKY COOCTBEHHBIX JOCTH)KEHUI
«OKUCIUTEIBHO- [TonroroBka Kk KOHTPOJILHOU paboTe B YCBOGHUU TEMBI.
BOCCTaHOBUTEJIbHbBIE KoppektupoBarb cBOM 3HaHUS B COOTBETCTBUU
POLIECCHD» C TUIAHUPYEMBIM PE3YJIbTaTOM
1 KourpoapHas padbora 5 mo reme «OKHMCINTEIHFHO-BOCCTAHOBUTEJILHEIE IIPOIIECCHD
23 TEMA 7. HEMETAJLJIbI
1 Bonopon JIBOMCTBEHHOE MOJOXEHUE BOJOPOJA B IEPUOJUYECKON cUCTEME | ApryMEHTHPOBAaTh  JBOMCTBEHHOE  IIOJIOXKEHHE
XuMH4eckux 3nmeMeHToB: B I-A u VII-A rpynnax. M3oTomnsl Bogopoaa | BoJopoAa B IEPUOANUECKON CUCTEME XUMUYECKUX
Haxoxnenne B mnpupome. CrTpoeHue MOIEKynbl, (QHU3UYECKHE | STIEMEHTOB.
CBOIICTBA. CpaBHUBaTh CBOICTBa BOAOPOAA CO LIEIOYHBIMU
XvMHYECKHE CBOMCTBa BOAOPOJA: BOCCTAHOBUTENBbHBIE (C Ooliee | METaZIaMH U raJloreHaMHu.
AJIEKTPOOTPULIATEIbHBIMA HEMETAJUIAMU, C OKCHUIAMHM METaJJIoB, | XapakTepu30BaTh M30TOIIbI BOJIOpOJa,
THAPUPOBAHUE OPraHMYECKUX BELIECTB) M OKHUCIUTENbHbIE (C | HAXOXKJIEHUE B MPUPOJE, CTPOCHUE MOJEKYIIbI,
metautamu |-A u |1-A rpymm). (¢u3MYecCKue CBOWCTBA, BOCCTAHOBUTEIBHBIE U
[Tony4yenue Bojopoza: B abopatopuu (B3aUMOJEHCTBHEM KHUCIOT C | OKUCIMTENIbHbBIE CBOWCTBA.
MeTaJUIaMH ) U TIPOMBIIIIIEHHOCTH (KOHBEPCHEH ). OmnuceIBaTh MOJyYEHHE BOJIOPOJA B JIaOOpaTOpHHU
[Tpumenenne Bonopoaa. Y TIPOMBILUIEHHOCTH U €r0 IPUMEHEHNE
. Ilonydenue BOgopoJia v €ero CBOMCTBa
1 I"astorensl OnemenTtsl VIIA-rpynmbl — rajoreHsl: CTpoeHHEe aTOMOB M MOJIeKyl, | Xapakrepu3oBatb VIIA-rpynny ranoreHoB B
TAJIOTEHBI-IPOCTBIE  BEIECTBA,  COCAMHEHUSA:  CPAaBHMUTEJIbHAs | IUIAHE  CPAaBHEHUS  CTPOEHHS  aTOMOB W
XapaKTEepUCTHKA. KPUCTAJIJIOB, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX

I"anorens! B npupoe.

3aKOHOMEPHOCTH M3MEHEHUS (U3HUYSCKUX U XUMHUYECCKHX CBOWCTB B
VIIA-rpynne:  B3auMoOjeicTBHE  TajoOreHOB € MeTajlaMH,
HEMETAJIAMH, CO CJIOKHBIMH HEOPTaHWYSCKHUMU W OPraHuICCKUMH
BEIIECTBAMH.

[ToryueHue u mpuMEHEHNE TaJIOTeHOB.

CBOICTB.

BbISBISATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB
rajJjOreHoOB B TPYIIIIE.

OnuceiBaTh  CHOCOOBI  MOJy4YeHUs W O0JacTH
MIPUMEHEHUS TAIOT€HOB U UX COEAMHEHHU.




. Komnekuus «l"anorensl — npoctele BemecTBay. [lonyuenue xiaopa
B3aMMOJCICTBUEM IIEPMAHIraHaTa KaJlHsl ¢ COJIHOM KUCIOTOU

["ajloreHoBOIOPOBI
Y TaJOT€HOBOIOPOAHBIE
KHUCIOTHL. I'amoreHuanl

Crpoenne MoJekya U (PU3NYECKHE CBOWCTBA TaJIOT€HOBOJOPOJIOB.
XHUMHUYECKUE CBOMICTBA TaJIOT€HOBOJOPOAHBIX KHUCIOT: KHUCJIOTHBIE
CBOIMCTBA, BOCCTaHOBUTEJIbHBIC CBOICTBA, B3aUMOJCHCTBHE
C OpraHM4eCcKMMH BewiecTBaMu. [lonydeHue rajloreHoBOJOPOIOB.
["anorenunapl. KauecTBeHHBIE PEAKIIMU HA TAJIOTC€HUI-UOHBI.

. I[TonydeHue costHON KUCIOTHI U €€ CBOMCTBA.

JI. KauecTBeHHbIE pEaKIIMU HA TaJIOr€HU-UOHBI

XapakTepus3oBaTb CTPOECHHUE MOJIEKYN, CBOMCTBA
rajJlor€HOBOJIOPO/IHBIX ~ KHCIOT U CHOCOOBI
MIOJIyYEHUSI.

YcTaHaBiMBaTh 3aBUCUMOCTD KHCIIOTHBIX CBOICTB

9TUX COCAMHEHUH OT BEIWYUHBI  CTEICHU
OKHCIICHUs U paJiiyca aToMa rajoreHa.
W nenTtudunmupoBats rajloreHua-uoHbI.
IIpoBoauTs, Ha0II01aTh u OIIUCBIBATH

XUMHYECKHI OKCIICPUMCHT

Kucnopoaubie
COCIMHEHUS XJIOpa

Oxcunpl  xjiopa. Kucnopoaconepxkamie KuciaoTel xjopa. Conu
KUCJIOPOACOAEPKAIMX KHUCIOT XJopa. [lonydyeHne um npuMeHEeHHe
BOKHEHIITNX KUCIOPOAHBIX COSTMHEHUH XJIOpa.

. OkucnurenpbHBIE CBOMCTBA XJOpHOW BOoabl. OtOenuBaromiee
JICVICTBUE >KaBeJIEBOM BOJAbI. I opeHue cnuyuku. B3phiB meTapasl uinu
IMMCTOHOB

XapaKTepI/ISOBaTB OKCHABI, KUCJIOPOACOACPKAIITHNEC
KHCJIOTBI XJIOpa U UX COJIU: CBOfICTBa, IMMOJIYYCHHC
U IIPUMCHCHHUC.

Kucnopon u o30n

OO61mas xapakTepucTuKa 3JeMeHTOB VIA-rpymnmsl.

Kucnopon: HaxoxzaeHue B NpuUpoie, NoiydyeHue (1adbopaTopHbIE U
MPOMBIIIICHHBIE CIOCOOBI) U (U3UYECKHE CBOMCTBA.

XVUMHYECKUE CBOMCTBA KHUCIOPOAA: OKUCIMUTEIbHBIE (C MPOCTHIMU
BEIIECTBAMM, C HHM3UIMMU  OKCHUJAMH, C OPTaHUYECKHUMH U
HEOPTraHWYECKUMH BEIIECTBAMHU) M BOCCTAHOBHUTEIBbHBIE (C (PTOpOM).
Ob6nacTu NpUMEHEHHSI.

O30H. Haxoxnenue B npupone. Pu3nveckue U XMMUUECKHE CBONCTBA
o30Ha. Ero nonydyenue n npuMmenenne. Poibs 030Ha B )KMBOM IPUPOJIE.
. 1. TlomydyeHue KucIopoja pas3ioKeHUEM NEPMaHraHaTa KaJlus
¥ HUTpaTa HAaTpHSl.

2. [TomyyeHne OKCUI0B M3 MPOCTHIX U CI0KHBIX BEIIECTB.

3. OxucneHre aMMHaka ¢ TOMOIIBIO0 MHIMKATOpa U 6e3 Hero

JlaBaTh OOIIYIO XapaKTEPUCTHKY XaJIbKOTEHOB.
CpaBHHMBaTh CTPOEHHE aTOMOB M KPHUCTAJLIOB,

OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA
XaJIbKOI'€HOB.

YcraHaBiIMBaTh  3aKOHOMEPHOCTH — U3MEHEHUS
CBOMCTB XaJIbKOI'€HOB B TPYIIIIE.

XapakTepus3oBaTb  AUIOTPOIMUI0  KUCIOPOAA,

HAXO0XJEHUE B TMPUPOAE, CTPOCHHUE MOJIEKY
KHCTIOpOJla W O030Ha, (U3MYeCKHe CBOMCTBA,
BOCCTAHOBUTCJIIBHBIC WM OKHCIIUTCIIBHBIC CBOfICTBa
KHUCJIOpOJa.

OnuceiBaTh TMOJYYEHHWE KHCIOpOAa H  O30HA

B JIa0OpaTOpud ¥ TNPOMBIIUIEHHOCTH M HX
MIPUMEHEHHUE.
HaGnronate U OIUCHIBATh XUMHAYECKHN

HKCIEPUMEHT




ITepokcua Bogopoaa

CtpoeHHe MOJEKYIbl IEPOKCHAAa BOAOPOAA, €ro (U3NYECKUE W
XUMHYECKHE CBOMCTBAa (OKHCIUTENIbHbIE W BOCCTAHOBUTEJIbHBIE).
[TonyyeHnue u npuMeHeHUE IEPOKCUAA BOJIOPOIA.

J1. Paznoxenue nepokcuaa BOAOPOJA, €ro OKUCIUTENIbHbIE CBOICTBA
B peakuuu ¢ ruapokcuaom keneza(ll) u BoccTraHOBUTENBHBIE
CBOICTBA B peaKkllMu C KUCJIBIM PACTBOPOM MepMaHTaHaTa Kajus

XapakTepu30BaTh CTPOCHUE MOJIEKYJIbI IEPOKCHIA
BOJIOpOJIA u ero OKHCIIUTEIBHO-
BOCCTAHOBUTEJbHYIO JJBOMCTBEHHOCTD.
OnuceiBaTh 00JaCTH NMPUMEHEHHs] U IOJIyYeHHE
HEPOKCHIAa BOJOPOJA

Cepa

Haxoxnenue cepsl B mpupoze. BajleHTHbIE BO3MOXHOCTH aTOMOB
cepul. AimoTponus cepbl. u3ndeckrue CBOMCTBA pOMOUYECKOM CEpHI.
XVUMHUYECKUE CBOICTBA CEpbl: OKUCIUTENbHbIE (C METaulaMH, C
BOJOPOJIOM M C MEHEEe 3JIEKTPOOTPUIATEIbHBIMU HEMeTaulaMU) U
BOCCTAHOBUTEJIbHBIE (C KHUCIOPOIOM, KHCIOTAMHU-OKUCIUTEISIMU),
peaKuu AUCTIPONIOPIUOHUPOBaHUs (co menodyamu). [lomyuenue cepsl
¥ 00JIaCTH IPUMEHEHUSI.

. T'openue ceprl. BzaumoelicTBre cepbl C METAINIAMU: AJTFOMUHHUEM,
LIUHKOM, JKE€JIE30M

XapakTtepu3oBaTh CTPOEHHUE aToMa U CTENEHU
OKHUCJICHHS cepbl KaK (PYHKIMIO €ro HOPMaJIbHOTO
1 BO30YXJIEHHOTO COCTOSTHUH.

OnuceiBaTh aJIOTPONHBIE MOAUGUKALUN CEPbl U
UX CTPOCHHE.

OOBSACHATD  OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIC
CBOMCTBa Cepbl M  KOHKPETH3UPOBaTh  HX
XUMUYECKUMH PEAKIUSIMHU.

PackpeiBaTh HaxoxaeHue cepel B HpUpoAe, €€
MOJIyYeHUE U IPUMEHEHUE

CepoBojopon u CrpoeHrie MOJEKYJIbl W CBOHCTBa CepoBOJOpona: (u3nMveckue, | XapakTepru3oBaThb CTpOEHHE MOJIEKYJIbI
CyIb(QUIBI (buU3n0IOrMUecKue U XUMUYECKHE. CepoBOAOPOAA u IIPOTHO3UPOBATh
CepoBo10po/1, KaK BOCCTAHOBUTEb, €I0 MOJIyY€HUE U IIPUMEHEHHUE. BOCCTaHOBUTENbHbBIE CBOMCTBA. [loaTBEpkKIaTh NX
Cynphuasl 1 UX XUMHYECKUe cBoiicTBa. Pacro3HaBaHue cynb(ua- | ypaBHEHUSIMH COOTBETCTBYIOIIUX PEAKIIHH.
MOHOB. OnwuceiBath MOJIy4eHue u IpUMEHEHHE
J. [IlomydyeHue cepoBomOpoAa UM  CEPOBOJOPOJHOM  KHUCIOTBHI. | CEPOBOJOPOAA W CBOMCTBA  CEPOBOAOPOIHOMN
JlokazaTenbCcTBO HAIMYMS CyNb(QUA-HOHA B paCTBOpE KHUCIIOTHI U CYJIb(UIOB.
W nenTudunmpoBats Cynb(pu1-MOHbI
Oxkcup cepsi (I1V), CepHucteii T1a3, ero ¢u3MUeckue CBOICTBA, monyueHue u | OnuceiBaTh cBoiicTBa okcuga cepei(lV) wu
CEpHHUCTasl KUCII0Ta U IIPUMEHEHHE. CEPHHUCTOM  KHCIOTBI, HMX  TOJIy4eHHE U
eé conu Xumuueckue cBoicTBa okcuga cepbl(IV): BoccraHoBuTENbHBIE (C | IPUMEHEHUE.
KHACIOpO/OoM, OpOMHOM  BOJOHM, mepMaHraHatoM Kajaus U | XapakTepu3oBaTb BOCCTAaHOBHUTEJIbHBIE CBOMCTBA

CEPOBOJIOPOIOM) U CBOMCTBA KUCIOTHBIX OKCHJIOB CO IIETOYaMH.
CepHucrast KUCIO0Ta U €€ COJu.

. BuneodpparmMeHThl W crnaiael 1Mo Teme ypoka. KadecTBeHHBbIE
peaxIuu Ha Cynb(pUT-aHUOHBI

okcuaa cepbl(IV) wu
YPaBHEHUSAMHU pEAKLUH.
OmHceIBaTh IMOJIYYCHHUEC W MPUMCHCHHUEC AWOKCHUOAA
Cepbl, CEpHUCTOM KUCIOTHI U CYJIb(UTOB.
Pacnio3HaBaTh Cyab(hUT-HOHBI.

KOHKPCTU3HUPOBATE HX




Oxkcuna cepoi(VI).
CepHas KucioTa 1 €8
conu

CepHblii aHTUApPUA, €ro (U3NYECKUE CBOICTBA,
IIPUMEHEHUE.

Xumnueckue cBoiictBa okcuga cepsi(VI),
TUMAYHOTO KUCIOTHOTO OKCHJA.

CepHas KUCIIOTA: CTPOCHHUE U (PU3HUECKUE CBOMCTBA.

MOJIy4CHUC U

KaKk OKHUCIUTCIIA U

XWMHYECKHE  CBOMCTBA  pa30aBJICHHOW  CEpHOM  KHCIJIOTHI:
OKHCITUTENbHBIE ¥  OOMEHHBIE M  OKHCIUTEIbHBIE CBOWCTBA
KOHLICHTPUPOBAHHOM.

Ilonydenue cepHOM KHUCIOTBI B IPOMBIIUICHHOCTH. Ob6nactu

NPUMEHECHHS CEPHOU KUCIIOTHI.

Cynbgatsl, B TOM 4ncie U Kynopockl. ['mapocynbdarer. Ousnueckue
Y XUMHYECKUE CBOMCTBA COJICH CEPHOM KHCIIOTHI.

Pacnio3naBanue cynbgaT-aHHOHOB.

J1. CBoiictBa cepHOl KuciI0Thl. KauecTBeHHbIE peakIy Ha CyIb(UT-
U cynb(haT-aHuOHBI.

JI. O3nakomiieHHE C KOJUIEKIIMEH NPUPOIAHBIX COEAUHEHUN CEpBhI.
KavecTBeHHas peakuus Ha CyJb(haT-aHuOHBI

XapakrtepuzoBaTh okcug cepol (V1) u cepayro
KHCJIOTY KaK KUCJIIOTHBIC COCTUHCHUSI.
[TIporHo3upoBaTh  OKHCIHUTEIbHbIC
okcupa cepbl( V1) u cepHON KHCIIOTHI.
OnuceIBaTh MONTy4YeHUE U MIPUMEHEHHE TPHOKCUAA
CephbI, CEPHOU KUCIIOTHI U CYJIb(aTOB.

WnentudunupoBars Cynb(ar-uOHBL.

CBOMCTBA

A3oT

OO011ast XapakTepUCTHKA 3JIEMEHTOB VA-TpyIibl.

A3zor. Ctpoenune aroma. Haxoxnenue B mnpupoge. Dusnyeckue
cBoiictBa. OKHUCIUTENBHBIE M  BOCCTAaHOBUTENbHBIE  CBOMCTBA.
[Tonmy4yeHnue u npuMeHEHHUE a30Ta.

J. Cxema NpOMBINUIEHHOW YCTAaHOBKHM (PPAaKIMOHHONW MEpEeroHK:
BO3/yXa

I[aBaTL O6IJ_IYIO XAPAKTCPUCTUKY XAJIbKOT'CHOB.
CpaBHI/IBaTI) CTPOCHUC aTOMOB, OKHUCIIUTCIBHO-
BOCCTaHOBHUTEJIbHEIE CBOMCTBA XaJIbKOI€HOB.
XapaKTepI/IL’.OBaTI) HaxXO0XIACHUEC a30Ta B IMpUPOIC,
CTPOCHUEC MOJICKYJIbI, €TI0 (I)I/ISI/I‘IGCKI/IG CBOI\/’ICTBa,
BOCCTAaHOBHUTEJIBbHEIC M OKHCIIMTEIILHBIC CBOHCTBA.
OnuceiBaTh IOJIY4CHHE a30Ta B J'Ia60paTOpI/II/I 151
MPOMBIINIJICHHOCTH U €0 IPUMCHCHHC

Ammuak. Conu
AMMOHUS

CtpoeHue MONIEKYIIbl aMMHaKa, ero (pu3nveckre CBONCTRA.
O06pa3oBaHre MEXKMOJEKYJISIPHOW BOJIOPOJHOM CBSI3M. XUMHUYECKUE
CBOIicTBa amMMmHuaka Kak BoccTaHOBUTeNls. (OCHOBHBIE CBOWCTBa
aMMHaKa Kak 3JIeKTpoHoI0HOpa. KomiiekcooOpa3oBaHue ¢ yqacTuem
amMMmuaka. B3anmmopeiicTBue aMmMuaka ¢ OpraHU4eCKHMHE BEIIeCTBAMU
U C YTJIEKHUCIIBIM Ta30M.

[TomyueHnue u mpuMeHEHNE aMMHUaKa.

Conu aMMOHHS: CTPOEHHME MOJIEKYJ, (U3NYECKHE U XUMHYECKHE

Xapaktepu3oBaTh (U3NUYECKHE U XUMHUYECKUE
CBOMCTBA aMMMAaKa Ha OCHOBE COCTAaBA U CTPOCHHUS
MOJIEKYJIBI.

OnuceiBaTh J1a0OPATOPHBIM W  MPOMBILIUICHHBIH
CHOCOOBI MOJYYEHUSI aMMHAKA.

Pacnio3naBaTh KaTHOH aMMOHMUSI.
XapakTtepu3oBaTh (U3NUYECKUE U XUMHYECKUE
CBOIICTBa coJsieli aMMOHMSI U UX IPUMEHEHHE.




CBOMCTBA, IPUMEHEHUE.
J. IlomydeHue m pasnoxkeHue xynopuna aMMmoHus. KauecTBeHHas
peakuysi Ha MOH aMMOHHS

OKkcugrl a3ora.

A3oTHcTas KUCI0Ta U

HUTPHUTHBL

Coneobpasyromue (N203, NO2, N2Os) u Heconmeobpasyromme (N20,
NO) okcuapl. MIx ctpoenue, Gpu3ndeckne 1 XUMHYECKUE CBOMCTBA.
A3zotuctas Kuciaota M €€  OKUCIMTEIbHO-BOCCTAHOBUTEIbHAS
JIBOMCTBEHHOCTD.

Conu a30TUCTON KUCTIOThI — HUTPHTHI.

. Tlomyuenne okcuma azora(lV) peakiueit B3auMOIEUCTBUS MEAU

Kiaccudumupoars OKCHIBI a3oTa.
XapaktepuszoBaTh CTpPOCHHUE MOJIEKYJI,
($U3UYEeCKHe | XMMHUYECKHE CBOWCTBA OKCHIOB
asorTa.
OnuceIBaTh CBOMCTBA a30THCTOM KHCJIOTHI U €€
CoJIeHi.

C KOHIIEHTPUPOBAHHOW a30THOM KucioToW. B3zammopeiictBue okcuaa | KonkperusupoBartb OKHCJIUTEIIHLHO-
azorta(IV) ¢ Bomoit BOCCTAHOBUTEIIBHBIE CBOMCTBa HUTPUTOB
YpaBHEHUSIMH PEaKIIUi
A30THas KUCIIOTa U CrtpoeHre MOJEKYJIbl U (PU3NYCCKUE CBOMCTBA a30THOW KHCIOTHL. EE | XapakrepuzoBaTh CTpPOCHHUE MOJIEKYJIBI,

HHUTpPAThI

XMMUYECKHE CBOWMCTBA: KUCJIOTHBIE M OKHUCIMTENIbHBIE B PEAKLUAX C
METAJJIAaMH M HEMETaulaMH, pPEaklUd CO OpPraHu4YeCKUMU U
HEOPraHWYECKUMH COECTUHEHUSIMHU.

[ToryueHnne a30THON KUCIIOTHI B TIPOMBIIUICHHOCTH H Jab0opaTtopun u
€€ MPUMEHEHHE.

Hutpatbl (B TOM 4YuCIE U CETUTPHI), HX (PU3NICCKUE U XUMUICCKUE
cBoiictBa. TepMuueckoe pasnokeHue HUTPATOB. [IpumeHeHue
HUTPATOB.

. Pa3znoxenue HUTpaTa HaTpUsi, TOPEHHUE YEPHOIO IOpoXxa

(I)I/ISI/I‘IGCKI/IG A XHMHWYECKHE CBOMCTBA a30THOM
KHUCJIOTHBI KaK KHCJIOThI 1 CHJIBHOI'O OKHMCIINTCIIA, eé
MOJIYYCHHUEC U IPUMCHCHUC.

YcranaBanBaTh 3aBHCHUMOCTD MCKOY CBOMCTBaMH
HUTPATOB U UX IIPUMCHCHUCM

dochop u
COETMHEHUS

€ro

Crpoenue atoma u amwiorponusi ¢dochopa. Puzmdeckne CBOHCTBA
AIIOTPOMHBIX MOTUPHUKAIMNA U UX B3aUMOIIEPEXO/IbI.

Xumudeckue cBoicTBa ¢ochopa: OKHUCIHUTENbHBIE (C METaIaMH),
BOCCTaHOBUTEIIbHBIE (c Ooiee 3JIEKTPOOTPHUILIATEIbHBIMU
HEMeTaJIaMH, KHCJIOTaMHU-OKHCIUTENIAMU, OEpTOJIETOBOW COJIbIO) U
JUCTIPONIOPILIMOHUPOBAHHUS (CO LIEIOUaMH).

Haxosxnenne B mpupoie 1 ero NoJyvYeHue.

®docdun, ero cTpoeHne U CBONUCTBA.

Oxcunsl pocdopa(lll) u (V).

®ocdopHbIe KUCTOTHI, UX (PU3NYECKHE U XUMHUECKHE CBOMCTRA.

[Tonmygyenue wu mnpumenenue oprtodochopHoit kuciaorel. Conm

XapaktepuzoBaTh AJIOTPOITHIO dbocdopa,
CTpOEHUE MOJIEKYI MoaupuKanmii, ux
¢u3nveckne  CBOWCTBA,  BOCCTAaHOBHTEIHHBIC
U OKHUCIIUTENbHbBIE CBOHCTBa docdopa,
HaXOXJEHHEe B  TPHPOJE, TMOIyYeHHE W
MPUMEHEHHUE.

CpaBHHBaTh CBOMCTBA AJUIOTPOITHBIX
Mo auUKaITHiA.

YcTaHaBIMBAaTh B3aMMOCBSI3M MEXKIY OKCHIAMH
docdopa, dbochopHbIME KHCTIOTaMHU

u dpocharamu.




opTo(hocPOpHOIl KHCTOTHI U UX PUMEHEHHE.

I. Topenne docdopa, pactBopenue okcuma dochopa(V) B Boje.
KauectBennas peakiusi Ha dpocdar-annoH. Komeknus MUHEpaTbHBIX
yno0peHui

XapakTepu3oBaTh UX CBOWCTBA U IIPUMECHEHHUE.
Nnentudunmposarts pochar-annoHn.
Habnronate u OIHCHIBATH
HKCIIEPUMEHT

XUMHUYECKUU

Yruepon u ero | Yrmepox — oanemenT I[VA-rpynmel. AmmorpornHbsie Mogudukanuu | JlaBate 00IIyI0 XapaKTEPUCTUKY HJIEMEHTOB
COCTMHEHUS yriiepoja, ux mojiydeHue u coiictBa. CpaBHEeHHE CBOWMCTB aiMasza W | [VA-rpynisl.
rpagura. CpaBHUBaTh QJJIOTPOIIHBIE MOIU(UKAITN
XvUMUYeCKue  CBOMCTBAa  yrjepoJa:  BOCCTaHOBUTENbHBbIE  (C | yriepoja 1o CTPOCHHIO, CBOIcTBaM
rajioreHaMu, KUCIOpOJOM, Cepoil, a3oToM, Boaoi, okcuaoM meau(ll), | u mpumeHeHuto.
KHUCJIOTAMU-OKUCIIUTEISIMI) W OKHUCIUTENbHbIE (C MeTayiamu, | XapakTepru30BaTh OKHCIUTEIbHO-
BOJIOPOJIOM U MEHEE 3JIEKTPOOTPULIATENbHBIMU HEMETAIITIAMHU ). BOCCTaHOBUTEJIbHbBIE CBOMCTBA yIiIepo/a.
VYrnepon B nmpupo/e. OnuceiBaTh  CTPOCHHE  MOJEKYJ, CBOIICTBa,
Oxcun yraepona(ll): ctpoenue MosieKysbl, CBOWCTBA, MOJIYYEHHUE W | MOJIYYEHHE U IpUMEHEHUE yrapHoro u
MIPUMEHEHUE. YIJIEKUCIIOTO Ta30B.
Oxkcua yrinepona(lV): ctpoeHne MONEKyIbl, CBOMCTBA, MOJYYEHHE W | XapaKTepU30BaThb  CBOWCTBAa  KapOOHATOB |
MIPUMEHEHUE. THJIPOKapOOHATOB. [TpuBoIUTH PUMEPBI
YronpHas KUCIOTa 1 €€ CoNu: KapOoHATHI M TUAPOKAPOOHATHl, — WX | BOKHCHIIUX  TPEACTATeNeH  COJeH  yroJbHOM
MPEJICTAaBUTENN U IPUMEHEHUE. KHCIIOTHI M UX 3HAYCHUE.
J. Koyexkuus npupoaHbIX coeauHeHun yriiepona. Kpucramumueckue
pemwéTk anMmasza u rpaputa. ApncopOuus okcunpa azota(IV)
aKTUBUPOBaHHBIM yriieM. BoccranoBnenue oxcuaa meau(ll) yriem.
JI. Ilomyuenue yriaekuciaoro ras3a B3aMMOJEHCTBHEM Mpamopa
C COJITHOM KHUCJIIOTOM M HCCIENOBAHME €ro cBOWCTB. KauyecTBeHHas
peaxiusi Ha KapOOHAT-aHUOH
Kpemumnii 3 ero | Kpemnuii B npupoje. [lonydyeHre 1 npuMEeHEHUE KPEMHUS. OrnuceIBaTh BOCCTaHOBUTEJBHBIE 5
COEIMHEHUS Pu3nyecKue U XUMHUYECKHE CBOMCTBA KPUCTAIIIMYECKOIO KPEMHHMS: | OKMCIUTENIBHBIE ~ CBOMCTBA  KPEMHHMs,  €ro

BOCCTAHOBUTEJIbHBIE (C TraJlor€éHaMM, KHUCIOPOAOM, pacTBOpaMu
ieja04Yel U MIaBUKOBOM KHCIOTBI) M OKUCIUTENbHBIE (C METaIJIaMH).
Oxkcun xpemuusi(1V), ero cBoiicTna.

HaXO0XJEHWE B TMPUPOJE, MOIY4eHHE U 00JacTh
IIPUMEHEHHS.
VYcTaHaBiIMBaTh B3aMMOCBSI3HM MEXKAY OKCHIAMU

Kpemuuesas kucnora u €€ conu. CunmukaTHasi IpOMBIIIIIEHHOCTb. KpEMHHUH, KPEMHUEBBIMH  KHCIOTAMH U
J. O3HakomJIeHHE C KOJUIEKIMEH NPUPOAHBIX CHJIMKATOB M | CHJIIMKATaMH.

IPOAYKIMEN CUJIMKaTHOU npoMeinuieHHoCTH. [lonydenue | OnucbiBaTh MIPOSYKIIMIO CUJIMKATHOMU
erMHHeBOﬁ KHCJIOTBI BSaHMO)IefICTBHeM pacTBOpa CUJIMKATa HATpUA | HPOMBIIIIICHHOCTH.




C CHWJIBHOM KHUCJIOTOH, paCTBOPEHUE KPEMHHUEBOUW KUCIIOTHI B 1IEJI0YH,
pa3I0KEHUE NIPU HArPEBAHUHU

1 [IpakTuueckas [Tonyuenue oKCHUI0B HEMETAVIOB U UCCIIEA0OBAHUE UX CBOWCTB CobmoiaTh MpaBWiIa TEXHUKH O€30MaCHOCTH TIPH
pabora 8 padore ¢ 7abOpaTOpHBIM  00OPYIOBAaHHUEM,
1 [IpakTuueckas [Tonyuyenue ra3oB u UCCiIEIOBAHUE UX CBOMCTB HarpeBaTeIbHBIMU  TIPUOOpaMHU, XUMHUYCCKUMU
pabota 9 peakTuBaMU.  OKOHOMHO M DJKOJOTHYECKHU
rpaMOTHO 00palIaThcsi C HUMHU.
Habmronate XxuMuyeckue siBIeHUS U PUKCUPOBATH
pe3yabTaTel  HAOIIOACHUH. ®opMyIUpOBaAThH
BBIBOJIbl HA UX OCHOBE
1 O06o6mIeHne u BeimosmHeHne  TECTOBBIX  3aJaHMiA HA  3HAHWUE  (U3HUYECKHX | BBIMOIHATH TECTHI U YIIPAKHCHHS, PEIIATh 3a1a91
cucTeMaTu3alus U XUMUYECKUX  CBOMCTB, CIOCOOOB TMOJy4YeHHs] U  oOjacTeil | mo Teme.
3HAHUI 10 TEME MPUMEHEHHUSI HEMETAJIJIOB U UX COCAUHEHHIA. [TpoBOAKTH OIIEHKY COOCTBEHHBIX JOCTHKCHHM
«Hewmerannb» [ToaroroBka Kk KOHTPOJIBHOU paboTe B YCBOCHUU TEMBI.
KoppektupoBaTh CBOM 3HaHUSI B COOTBETCTBUH
C IUIAHUPYEMBIM PE3yJIbTATOM
1 KonTponbras pabora 6 mo teme «HemeTtamsny
16 TEMA 8. METAJIJIbBI
1 [{emounbie METAIITBI [TonokeHHe TMICTOYHBIX METANIOB B Iepuoaudeckoir cucreme | OOBICHATH 3aKOHOMEPHOCTH U3MEHEHUS

aneMeHToB J[.M1.Menneneesa u CTpoeHHE UX aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS! (PU3MUYECKUX U XUMHUYECKHUX CBOWCTB B
3aBUCHMOCTH OT aTOMHOTO HOMepa MeTajlia (M3MEHEHHUE IIOTHOCTH,
TEeMITepaTyp IJIaBJICHUS U KUIICHUS, PEaKIuii ¢ BOIOK).

Enunnunoe, ocobeHHOe 1 00111ee B PeakIsaX ¢ KUCIOPOIOM, IPYTUMU
HEMeTaJlJIaMH, JKUJIKAM aMMHaKOM, OpraHu4Ye€CKUMH i
HEOPraHWYECKUMHU KUCIIOTaMU U JIp. COEAUHEHUSIMU.

Haxoxaenne B mpupojie, UX MOIy4eHUE U TPUMEHEHUE.

OKcupbl, UX MOJYYEHUE U CBOMCTBA.

[I[€moun, NX CBOMCTBA M IPUMEHEHUE.

Conu meno4YHbIX METAIIOB, UX MPEJACTABUTEIN U 3HAYCHUE.

J. OOpasupl MEIOYHBIX METAUIOB. B3anMoaeicTBHE MIETOYHBIX
METAJUIOB C BOJAOW. Peakuus OKpamMBaHUs IUIAMEHU COJIIMH
IIEJIOYHEIX METAIIOB

(GU3MYECKUX M XUMHYECKHX CBOMCTB IIEIOYHBIX
METAJUIOB B 3aBUCHUMOCTH OT HUX aTOMHOIO
HOMEpa.

XapakTepru3oBaThb  HAXOXKJICHHE B  MPUPOJE,
MOJIy4YEeHUE M NPUMEHEHHUE HIEIOYHBIX METAJIOB
B CBeTE 00I11[ero, 0COOEHHOI0 U €JUHHUYHOTO.
OmnuceiBaTh OMHAPHBIE KUCIOPOAHBIE COSAMHEHHUS
ICJIOYHBIX METAJIJIOB u YCTaHaBJIMBATb
TEHETUYECKYIO CBSA3b MEXKY COCAUHEHUSAMU.
XapakTepru3oBaTh CBOWCTBA METAUIOB, OKCHJOB,
TUAPOKCHUJIOB U COJIEH HIETOYHBIX METAJIOB U UX
MIPUMEHEHUE.
WnentudunupoaTth
METAJJIOB.

COCOAUHCHUA MICJI0OYHBIX




Haomronars " ONHUCHIBATh XUMHUYECKUHU

OKCIICPUMCHT

Merans! [b-rpynmsr:
MeJb U cepedpo

CtpoeHue aTOMOB Me/IH U cepedpa.

Ouznyeckue U XMMHUYECKHE CBOICTBA 3TUX METAJUIOB, UX MOJIYYCHHE
U TIPUMCHEHHUE.

Menb u cepeOpo B mpupoie.

CBoIiCTBa U NMPUMEHEHHE BaKHEHIINX coequHeHni: okcuaoB meau(l)
u (Il), cepedpa(l); conert meau(ll) (xmopuna u cynbdara) u cepedpa
(¢Topuma, HUTpaTa, XpoMaTa H aleTaTa).

JI. KauecTBeHHbBIE peakIi Ha KAaTHOHBI MEIH U cepedpa

XapakTepus3oBaTh CTPOCHUE aTOMOB, (PU3UYECKUE
1 XUMHYECKHE CBOMCTBA MEN 1 cepedpa.

UX COEOUHEHUHN.

OnuceiBaTh CBOMCTBA M NMPUMEHEHUE OKCHJIOB U
BOKHEUIIINX coJiel cepebpa u Meau.

Pacrio3naBaTh KaTHOHBI MEIIU U cepedpa.

bepwunii, Marauii u
HIENTOYHO3EMENbHbBIE
MeETaJlIbI

ITonoxenue B nepuogudeckoi cucreme snementos J.M1.Menneneesa
U CTpOeHUs aToMOB MeTaiioB || A-rpynmsl.
Haxoxnenne B mpupojne, moixydeHue, (PU3NYeCKue U XUMHUECKUE

CBOICTBa, MNpUMEHEHHE IIETOYHO3EMENbHBIX METaNIOB U HUX
BOKHEUIIIUX COCTMHEHUM (OKCHUIOB, TUIPOKCUIOB U COJIEH).
J.O6pasupt  metamioB |IA-rpynmel.  B3aumopelicTBue — KanbIus

¢ Bojgou. ['opeHnme mMarHuss B BOJI€ M TBEPIOM YIJIEKHCIOM Ta3e.
KayecTBeHHbIE peaklMM Ha KaTHOHbl MarHus, KaubLius, Oapus.
Peakuuu okpamvBanus miaMeHu coyiiMu MeTaiioB |l A-rpymbt

JlaBaThb 00IIYI0 XapaKTEPUCTUKY FJIEMEHTOB
IIA-rpynnel  HA  OCHOBE  HMX  MOJOXKEHUS
B IEPUOIUYECKOMN CHCTEME 9JIEMEHTOB
J. 1. MenneneeBa u CTpOCHUS aTOMOB.

VYcraHaBnuBaTh ~ 3aKOHOMEPHOCTH — M3MEHEHUS
cBoiicts B [IA-rpymme.
XapakTepu3oBaTb  HaxX0XJIE€HUE B  IPHUPOJE,

MOJIyYeHUE U TPUMEHEHHE UIEN0YHO3EMETbHBIX
METaJyIoOB B  CBeTe  OO0Iero, OCOOCHHOIO
1 €IMHUYHOTO.

OmnuceiBaTh OMHAPHBIE KUCIOPOIHBIE COCTUHEHUS
IENTOYHO3EMENbHBIX METAJUIOB U yCTaHABIUBATh
TeHETUYECKYIO CBA3b MEXIY UX COCTMHECHUSIMHU.
XapakTepu3oBaTh CBOWCTBA METaIOB, OKCHIOB,
TUAPOKCHUJIOB U COJIEH MIEIOYHBIX METAIOB U UX

MIPUMEHEHHE.

WNneratudumnupoBaTh COCTMHECHUS MarHus,
KabIus, Oapus.

Habnronats " OITHCHIBATH XUMHUYCCKHH

9KCIICPUMCHT

KecTtkocTh BOJBI U
CHOCOOEI €é
yCTpaHCHHS

Bpemennas ¥ moctositHHast *KECTKOCTh BOABI U CIOCOOBI YCTPaHEHUS
Ka)KJ0r0 U3 TUIIOB
JL. Ilosrydenue x€CTKOM BOJIBI M YCTPAaHEHUE KECTKOCTH

XapakTepru3oBaTb BpPEMEHHYHO U IOCTOSHHYIO
JKECTKOCTH BOJBI.
YcraHaBIMBaTh B3aMMOCBSA3b MEXIY NPUYMHAMU




KECTKOCTU U criocobaMu e€ yCTpaHEHHUSI.
OnuceiBaTh Bpell KECTKOM BOJIBI.

Ha6HIOIIaTB n OIIMCHIBATh XUMHUYECKUHU
SKCIIEPUMEHT
[unk [Tonoxkenue B mepuoguveckoi cucteme snemeHToB [[.M.MenneneeBa | OnuceiBaTh  CTpOCHHE  aToMa,  (DU3HUECKHE
U CTPOCHUS aTOMOB IIMHKA. Ero ¢pu3nyeckue u XUMUYECKUE CBOMCTBA. | XUMUYECKHE CBOMCTBA, MOJIyY€HHUE U IPUMEHEHUE
Haxoxnenue B npupoe, NoJIy4eHUe U IPUMEHEHHE [IMHKA. LIMHKA.
Okcua, THAPOKCHUL U COJIM LIMHKA: UX CBOMCTBA U PUMEHEHUE. AprymeHTHpOBaTh aM(pOTepHbIE CBOMCTBA OKCHA
JI. [lonydeHue u vcciaenoBaHre CBOMCTB UAPOKCUIA LIMHKA u TUIPOKCHIA LIMHKA XUMUYECKUM
AKCIIEPUMEHTOM.
XapakTepu3oBaTb  KOMILIEKCOOOpa30BaHME  Ha
IIpUMepe LIMHKATOB.
Amomunauii  u  ero | [lonoxkenue B nepuoanueckoit cucreme anmemenToB J[. 1. MenneneeBa | OnucbiBaTh  CTpOCHHME — aToMa,  (DU3HYSCKUC
COEIMHEHUS U CTPOCHHSI aTOMOB almioMuHHUA. Ero ¢usmyeckue M XUMHUYECKHE | XUMUYECKHE CBOMCTBA, MOJIyY€HUE U IPUMEHEHUE
CBOMCTBA. HaXO)KZIeHI/IC B IpUupoac, IMMOJIYy4YCHHMEC W I[IPUMCHCHHC | aJITOMUHUA.
AITIOMUHMUS. AprymeHTHpOBaTh aM(pOTEepHbIE CBOMCTBA OKCHA
OKCI/IZI, TUAPOKCHUA W COJIM AJIIOMUHHA (B KOTOPBIX ATIOMHUHUH | 1 rHapoKCHuaa AJITOMHUHUA XUMHNYECCKUM
HAaXOJWTCS B BHJAEC KaTHOHAa U aJIOMUHATBI): HMX CBOWCTBA M | DKCIIEPUMEHTOM.
IIPUMEHEHHE. XapakTepu3oBaTb  KOMILJIEKCOOOpa30BaHME  Ha
Opranndeckue COEIMHEHNS aTFOMUHUS. IpUMeEpE ATFOMHUHATOB.
JI. B3aumopelicTBuEe adOMHMHHMS C pacTBOpaMU KHUCJIOT M LIEJIOYEH.
[TosrydyeHue u U3y4eHne CBOMCTB THIPOKCHIA AJIFOMUHMS
XpoM u ero [Tonoxxenue B nepuoandeckon cucreme 3neMeHToB 1. 1. MenneneeBa | XapakTepu3oBaTb XpOM IO €ro  IOJOKEHUIO
COEIMHEHUS U CTpOEHUS aToMOB XpoMma. Ero ¢usnueckue u xumMudeckue CBOMCTBA. | B MEPHOAMUYECKON CUCTEME JJIEMEHTOB
Haxoxnenue B npupoe, Noly4eHue U NPUMEHEHUE XpoMa. . . MenneneeBa M CTPOEGHHIO  aTOMOB,

CBOI\/’ICTBa, MOJIYYCHHUEC W IIPUMCHCHHC BaKHEUIITNX COCOAUHCHUA
XpoMa: OKCHMAOB M THAPOKCHUAOB XpoMa, AUXPOMATOB U XpOMATOB
MICJI0YHBIX METAJIJIOB.

3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHAOB U TUAPOKCHUIOB
XpomMma OT CTCIICHU €0 OKUCIICHUA.

XpOMaTBI N JUXPOMATbl, HX B3aUMONCPEXOJbl W OKHCIWUTCIIBHBIC

¢du3nyeckre U XUMHUYECKHUE CBOWCTBA, MOJIy4YEHHE
U npuMeHeHne xpoma. [IpornosupoBats cBoiiCcTBa

BaXHEUIITNX COEJIMHEHU I (oxcuIoB
Y THAPOKCUJIOB XpOMa) B 3aBUCUMOCTH OT CTEIIEHU
OKucieHus xpoma. IIpoBoauth, HaOMOIATH

7 OITMCBHIBATh XUMHYECKHI OKCIICPUMCHT




CBOMCTBA.
I. Ilomyyenue wm wuccinegoBaHue CBOWMCTB ruupokcuaa xpoma(lll).
OKuCIHUTENbHBIE CBOMCTBA AUXpOMATa Kajus

Mapranen [Tonoxxenue B nepuoandeckoi cucreme sneMenToB . M. MenneneeBa | XapakTepu3oBaTh MapraHell MO €ro IOJO0KEHHUIO
U CTPOCHHMS aToMOB MapraHna. Ero ¢usmyeckue M XUMHUYECKUE | B IEPHOAMYECKON CUCTEME 3JIEMEHTOB
cBoiictBa. Haxoxnenue B mpuposae, noigydeHue u npumeHenue | [[. . MenneneeBa W CTPOEHUIO  aTOMOB,
Maprasia. ¢u3nveckre U XUMHUYECKHUE CBOWCTBA, MOJIyYCHHE
[lony4yeHnue, cBOHCTBA M IPUMEHEHHE BAXHEHUIIMX COCIMHEHUN | U IPUMEHEHUE MapraHua.

MapraHia: OKCUJOB M THAPOKCUIOB, COJIEd MapraHua B pas3nuuHou | [Ipornosuposarb CBONCTBA BOKHENIINX
CTEIIEHU OKUCIICHUS. coeMHEHUN (OKCUIOB, THUIPOKCUIOB M COJEH
Comu mapranna (VII), 3aBUCUMOCTD WX OKHCIHUTEIBHBIX CBOMCTB OT | MapraHiia) B 3aBUCUMOCTH OT CTETICHU OKHCJICHUS
cpenbl pacTBopa. Maprasia

JI. OxuciurenbHble CBOWCTBA IEPMAHraHaTa Kajlus

Kenezo u ero | [lonoxxenne B nepuoanueckoit cucreMe sanemeHToB J[. 1. MenaeneeBa | Xapakrepu3oBaTh JKE€JI€30 IO €ro IOJIOKEHHUIO

COEIMHEHUS U CTpPOEHUsT aTOMOB Jkene3a. Ero ¢usnueckue M XUMHYECKHUE | B IEPUOJAUYECKOM CUCTEME 3JIEMEHTOB
cBoiictBa. HaxoxneHnue B mpupoje, nonydeHue (uyryHa u ctanu) u | JI. 1. MengeneeBa U CTPOGHHMIO  aTOMOB,
IIPUMEHEHHUE Kele3a. ¢u3nyecKkue U XMMHUYECKHUE CBOMCTBA, MOJIYYCHHE
[Tomyuenue, cBOWCTBA ¥ TNPUMEHEHUE BaXHEHIIWX COEOUHEHHH | (UyryHa W CTalu) U IPUMEHEHHUE JKeje3a M €ero
xkenesa(ll) u (ll): oxcumoB, ruapokcunon, cosei. KomIiuiekcHbIE | CIIJIaBOB.

COEJIMHEHUS JKEIe3a. [Iporuo3upoBath CBOMCTBa BAKHEUILINX
JI. Konnexuus xene3oconepkaliux pys, yyryna u cranu. [lomyuenue | coequHeHnit (OKCUIOB M TUAPOKCUIOB >Keje3a)
HEpPacCTBOPUMBIX THAPOKCHJIOB >Kejie3a W M3YYEHHE HUX CBOWCTB. | B 3aBUCMMOCTH OT CTEIEHU OKUCIIEHUS Kene3a.
ITony4yeHne KOMIIJIEKCHBIX COCIMHEHUN Kene3a Pacnio3naBath karuonsl sxene3a(ll) u (111)
[IpakTuueckas Pemenne »skcnepuMeHTanbHbIX 337a4 1o Teme «llomydeHue | DKCnepUMEHTAIbHO II0JIy4aTh Haubosee
pabota 10 COEIMHEHUI METAJUIOB U MCCIIE0BAaHNE UX CBONCTBY pacnpocTpaHEHHbIE COEIMHEHUS METaJIJIOB
Y U3y4aTh UX CBOMCTBA

[TpakTnueckas Pemenue skcnepumeHTanbHBIX 3aady 1o TemaM «MertawibDy | BeicTpauBath MiaH = aHaiM3a  KaueCTBEHHOTO

pabota 11 n «Hemeramnb» COCTaBa COEIMHEHUI METAJJIOB U HEMETAJJIOB

O6061enHue u BrinonHeHne TECTOBBIX 3a/laHUM Ha 3HAHUE CTPOEHUS, (PU3NYECKUX | BBIMONHATH TECThI U yNpaXHEHUs, peniaTh 3a1aun

cucTeMaTu3aIus Y XMMUYECKUX CBOWCTB, MOJYyUYE€HHE M MPUMEHEHHE METAUIOB U UX | IO TEME.

3HAHWM 110 TeEME COETMHEHMII. [IpoBoANTH OLIEHKY COOCTBEHHBIX JIOCTHKEHUIN

«Metanabi» [ToaroroBka Kk KOHTPOJILHOU paboTe B YCBOEHUU TEMBI.

KoppektupoBaTte CBOM 3HaHWS B COOTBETCTBUHU




C IMJIAHUPYCMBIM pPC3YJILTATOM

1 KoHnTtponbHas pabota 7 mo Teme «MeTaibi

1 O06o01IeHre U cucTeMaTr3alsl 3HaH|K 10 Kypcy 0O0IIe XUMUH
1 HroroBast KoHTpoIbHAs paboTa 1o Kypcy OOIIei XuMUu

4 Pe3epBHOe Bpemsi

102

HToro




PexomeHaanmm mo OCHAIEHWIO Y4e€0OHOT0 npouecca

YMK «Xumus. 10 kiaace. Yriay0aéHHbIH yPOBEHb)»
1. Tabpuensn O. C. Xumus. 10 kiace: yued. mocobue misi o61eodopa3oBaT. opranuzanuii: yriiyo. yposenb / O. C. 'abpuenss,
N.T. Octpoymos, C. A. CnankoB. — M.: [Ipocsemienue, 2019.
2. T'abpuensa O. C. Metoauueckoe nocodue k yueOuuky O. C. 'abpuensna u ap. «Xumus. 10 knacc. YrinyOnéHHbl ypoOBEHbY /
O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnagkos. — M.: [Ipocsemienue, 2019.

YMK «Xumus. 11 kiaace. Yriay0JéHHbIH YPOBEHb»
1. I'abpuensu O. C. Xumus. 11 knace: yue6. mocodbue aist o0ieoopa3zoBar. opranuzanuii: yriny0. ypoBens / O. C. I'aOpuensiH,
N.T. Octpoymos, A. H. JIéskun, C. A. CnankoB. — M.: IIpocsemienue, 2019.
2. TI'abpuensn O. C. Meroauueckoe nocodbue k yueOHuky O. C. I'aOpuensna «Xumusa. 11 kmacc. YrayOn€HHbIM ypoBeHbY» /
O. C. I'abpuensn, 1. I'. Octpoymos, C. A. CraakoB. — M.: IIpocsenienue, 2019.

Hupopmayuonnwvie cpedcmea
Humepuem-pecypcol Ha pyccKOM A3blKe

1. http://www.alhimik.ru. ITpencraBneHsl cieayroe PyOPUKU: COBEThI a0MTYPUEHTY, YUUTEIIO XUMHH, CHPABOYHUK (OUYCHb

Oonpuias moabopka TaOMMII U CIPABOYHBIX MaTEpHANIOB), Becénas XHMMHs, HOBOCTH, OJMMMMAAbI, KyHCTKamepa (Macca
MHTEPECHBIX UICTOPUUECKUX CBEACHUN).

2. http://www.hij.ru/. Xypuan «XuMmMusi ¥ KM3HB» IMOHATHO W 3aHUMATEILHO PACCKa3blBaeT 000 BCEM HHTEPECHOM, YTO

IIPOUCXOJIUT B HAYKE U B MUPE, B KOTOPOM MBI KUBEM.


http://www.alhimik.ru/
http://www.hij.ru/

3. http://chemistry-chemists.com/index.html. DnexTpoHHbBIH KypHaT «XUMUKHA U XUMHS», B KOTOPOM TIPEICTABICHO MHOXECTBO

OIIBITOB 110 XUMHU, 3aHUMATEILHOU I/IH(i)OpMaHI/II/I, HOBBOJI}IIOHICﬁ YBJICYDb YUCHHUKOB BKCHepHMeHTaHLHOﬁ YaCTbIO IIPCaAMCTA.

4. http://c-books.narod.ru. BceBo3moskHast tuTepaTypa 1mo XUMHUH.

5. http://1september.ru/. )XypHan nmns ydutelled ¥ HE TOJBKO. bBoibIlioe KOJMMYECTBO pabOT YYCHHKOB, B TOM 4YHCIIC H

HCCIICOAOBATCIIBCKOI'O XapaKTEpa.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKONMBHBIN MOPTAT CO CChUIKAMH Ha 00pa30BaTEIbHBIC CAWUTHI IO

XUMHUU.

7. www.periodictable.ru. CoopHuk cTateii 0 XUMHYECKHX 3JICMEHTaX, HWIUTFOCTPUPOBAHHBIN SKCIICPUMEHTOM.

Humepnem-pecypc Ha aH2IUIICKOM A3bIKE

http://webelementes.com. Coiep>KUT UCTOPHIO OTKPBITHSI U ONMCAaHKE CBOMCTB BCEX XMMHUYCCKHUX 3JIEMEHTOB. Byer nmosieseH st

COBEPIICHCTBOBaHUSI MHOCTPAHHOTO S3bIKa OOYYaIOIIMXCS, TaK KaK COJIEPKUT Ha3BaHUS AJIEMEHTOB M BEIIECTB Ha Pa3HBIX
SI3bIKAX.

Ilnanupyemble pe3yJbTAThI H3y4YeHHUsI Y4eOHOT0 npeaMeTa « XUMHUS» HA YPOBHE CpelHero o01ero o0pa3oBaHus
Buvinycknuk na yenyonénnom ypoerne HayuumcA.
— NOHUMAMb XUMUYECKYIO KAPTUHY MUPA KaK COCTABHYIO YacTh LEJIOCTHON HAyYHOW KapTUHBI MUPA,
— packpwvleams poJib XUMUU U XUMUYECKOTO TIPOM3BOJICTBA KaK MPOU3BOAUTEIHHOM CUITBI COBPEMEHHOTO 00IIECTBA;
— (hopmynuposams 3HAYEHUE XUMUU U €€ TOCTHXKEHHUI B MOBCEIHEBHOM KU3HH YEJIOBEKA;

—ycmanaeiueansd B3aUMOCBA3U MCIKIY XUMHUEH U APYIrUMH €CTCCTBCHHBIMH HAYKAMM,


http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/

— gopmyruposams nepuogumdeckuii 3akoH J[. . MenzaeneeBa M 3aKOHOMEPHOCTH HW3MEHEHWUW B CTPOGHHWHU WM CBONCTBAxX
XUMHUYECKUX DJIEMEHTOB U 00pa30BaHHBIX MU BEIIECTB HA OCHOBE MEPUOIUUYECKON CHCTEMBbl KaK Tpaduyueckoro oToOpaxeHus
NEPUOANYECKOTO 3aKOHA;

—  ¢opmyruposams OCHOBHBIC TOJOKECHUS TCOPUU XUMHUYECKOTO CTPOCHHS OpraHWYecKux coeamHeHuit A. M. byTieposa,
packpvléams OCHOBHBIE HAIPaBICHUS 3TOM YHUBEPCAIBHOW TEOPUHM — 3aBUCHMOCTH CBOMCTB BEIIECTB HE TOJBKO OT
XUMHAYECKOTO, HO TAKXE M OT JJIEKTPOHHOIO M MPOCTPAHCTBEHHOIO CTPOEHUSA U WULIIOCMPUposamsv HUX TPUMEpPAMH U3
OpPraHUYECKON U HEOPTaHNUYECKON XUMUMU;

— apeymeHmupoeams YHUBEPCAIbHBIN XapaKTep XUMUUECKUX MOHSATHH, 3aKOHOB M TEOPUH Jisi OOBICHEHUS COCTaBa, CTPOCHUS,
CBOMCTB M 3aKOHOMEPHOCTEN O0OBEKTOB (BEIIECTB, MATEPUAJIOB U MPOIIECCOB) OPraHUYECKON U HEOPTraHUYECKON XUMUU;

— Xapakmepuzoeéamu S-, pP- 1 d-371eMEHTHI 10 MX MOJO0XKECHUIO B Iepuoaudeckoit cucteme /1. . Menpenecna;

— KAaccuguyuposams XAMAYECKHUE CBSI3U U KPUCTAJUIMUECKHUE PEIIETKH, 00BACHAMb MEXAHU3MBI UX 00pa30BaHUS U 00KA3bI8AMb
€ANHYIO PUPOY XUMHUECKUX CBSI3el (KOBAJIEHTHOM, HOHHOM, METAJTTMYECKOM, BOJOPOIHOM);

— 00bACHAMb IPUIUHBI MHOT000pa3us BELUIECTB HA OCHOBE MIPUPO/IbI SIBICHUN U30MEPUN, TOMOJIOTUH, AJUIOTPOIUY;

— Kaaccuguyuposams XUMUYECKHE PEAKUWW B HEOPTraHMYECKOM M OPraHUYecKOM XHMHHM [0 PA3JIUYHBIM OCHOBAHMSM H
yemanagnueams crienuuKy TUIIOB PEaKIUil OT 00IIero Yyepe3 0COOEHHOE K €IMHUYHOMY;

— Xapakmepu308ams TUAPOIN3 KaK CEU(UIHBIN OOMEHHBIN MPOIIECC U pACKPbl8ams €ro PoJib B )KUBOW U HEKUBOM MPUPOJIE;

— Xapakmepuzo8amyp SIEKTPOJIN3 KaK CHEHU(PUUYHBIA OKHUCIUTEIbHO-BOCCTAHOBUTENBHBINM MPOLECC M €ro MpaKkTUYECKOe

3HAYCHHUE;



— Xapaxkmepu3zoeams KOPPO3UIO METAJUIOB KaK OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIN MIPOLIECC U npedaazams CocOObl 3allUThl OT
HEE;

— onucvleamp TPUPOAY MEXAHU3MOB XMMMUYECKHUX PpEaKLUUH, MPOTEKAIOUIMX MEXIy OPraHMYeCKUMH M HEOpraHMYeCKUMHU
BEILIECTBAMH;

— Knaccuguyuposams HEOPraHNIECKUE U OPraHUYECKHE BEILIECTBA 0 PA3IMUYHBIM OCHOBAHUSAM;

— Xapakmepuzo0eamy O0IIME XUMUYECKHE CBOMCTBA BAXKHEMIINX KJIACCOB HEOPTaHUYECKUX U OPraHUYECKUX COCIUHEHUH B IJIaHE
OT 00I1IETO Yepe3 0OCOOEHHOE K EAMHUYHOMY;;

— UCNONb306amMb 3HAKOBYIO CHUCTEMY XUMHUYECKOrO sI3blKa JJIsi OTOOpa)Ke€HUsl cocTaBa (XMUMHUYEcKHe (pOopMysbl) M CBOMCTB
(XMMHUYECKHE YpaBHEHUS) BELIECTB;

— UCNONb306amMb TIPaBWIIa U HOPMBI MEXIyHApOAHON HOMEHKJIATYphI JJI Ha3BaHUM BellecTB 1Mo (GopmynaMm M, HA00OPOT, AJis
COCTABJICHHSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (POPMYJI COEAMHEHUH IO X HA3BAHUSIM;

— 3HamMb TPUBHAIbHBIC HA3BaHUS BAXXHEHIIMX B OBITOBOM M MPOU3BOJACTBEHHOM OTHOIIEHWH HEOPTaHUYECKUX U OPraHUYECKUX
BEILECTB;

— Xapakmepu3o6amb CBOWCTBA, MOJIYYEHUE WU MPUMEHEHHE BAXXHEHIIMX MPEICTABUTEIEH TUIOB M KJIACCOB OPraHUYECKUX
COEIUHEHUN (MpeAeNnbHbIX, HENpedelbHbIX M apOMaTHYECKUX YIJIEBOAOPOJOB, KUCIOPOJCOJAEPKAIINX U a30TCOAEPKALIIX
COEIMHEHMH, a TaKkkKe OMOJIOTHYECKU aKTUBHBIX BEIIECTB);

— YCMAaHAaénu8ams 3aBUCUMOCTb SKOHOMHUKH CTpaHbl OT JOOBIYM, TPAHCHOPTUPOBKU U MEpepadOTKH YIIE€BOJOPOJAHOIO ChIPbS

(aedTH, KAMEHHOTO YISl ¥ IPUPOIHOTO rasa);



— DKCTIEPUMEHTAIILHO 100MEepicOamsb COCTaB U CBOMCTBA BAKHEHIITNX MPECTABUTEIICH N3YUEHHBIX KJIACCOB HEOPTAHMYECKUX U
OpPraHMYECKUX BEIICCTB C COOJIOJCHHEM TIPAaBWJ TEXHUKH OE€30MacHOCTH IS pabdOThl C XUMHYECKHMMH BEIICCTBAMH |
J1a00paTOPHBIM 000PYIOBaHUEM;

— Xapaxmepuz06ams CKOPOCTh XUMUYECKOU PEaKIH U €€ 3aBUCUMOCTb OT Pa3IUYHbIX (PAKTOPOB;

— onucwvleams XUMUYECKOE PaBHOBECHE U npediaeams CTIOCOOBI €0 CMEIICHHS B 3aBUCUMOCTH OT PAa3IMYHBIX (JaKTOPOB;

— npouzeo0ums Pacd€Thl MO XUMHYECKHM (opMmylaM M ypaBHEHUSM Ha OCHOBE KOJMYECTBEHHBIX OTHOIICHUN MEXITY
YYaCTHHUKAMU XUMUYECKUX PEaKITHi;

— Xapakmepu306ams BaXHEUIINE KPYIMHOTOHHAXKHBbIE XHMHUYECKHE TPOM3BOJCTBA (CEpHOM KHUCIOTHI, aMMHaKa, METaHOJa,
nepepaboTKi HEPTH, KOKCOXHMHUYECKOTO IPOM3BOJCTBA, BAKHEUININX METAUTYPTHUECKUX TIPOM3BOACTB) C TOYKH 3PCHHUS
XMMHU3Ma TIPOIIECCOB, YCTPOMCTBA BAXKHEWMINIMX amlapaTtoB, HAYYHBIX MPUHIUIOB TMPOU3BOJCTBA, JKOJIOTHYECKON U
HKOHOMUYECKOM 11e71eCO00pa3HOCTH;

— cobOar00ams TIpaBUiIa DKOJOTUYECKOW 0€30MacHOCTH BO B3aMMOOTHOIIEHHSX C OKPYXKAIOIIEH Cpeloil mpu OOpalieHuH C
XUMUYECKUMHU BEIIECTBAMH, MaTepraIaMu U MPOIECCAMHU.

Buinycknuk na y2nyonénnom ypoene noayuum 603MOHCHOCHb HAYUUMbCA:

— UCNOIb306amMb METOJIbI HAYYHOTO TMO3HAHUS TMPHU BBHITOJHEHUH MPOCKTOB M y4eOHO-UCCIEIOBATENIbCKUX 3a7a4 XUMUYECKON
TEMAaTHKHU;

— NPOCHO3UPOBAMb CTPOSHUE M CBOMCTBA HE3HAKOMBIX HEOPTaHUYECKUX U OPTraHMUYECKUX BEIIECTB HA OCHOBE aHAJIOTHUH;

— NPOCHO3UPOBAMb TEUEHUE XUMHUYECKHX MPOIECCOB B 3aBUCMMOCTH OT YCJIOBHM WX MPOTEKAHUS U Hpedsazams CIOCOOBI

YIPaBIICHUS 3TUMU ITPOLIECCAMHY;



— YCMaHaenueams BHYTPUIIPEIMETHbBIE B3aUMOCBS3M XHMUM HA OCHOBE OOIIMX MOHATHUMN, 3aKOHOB M TEOPHUIl OpraHUYECKON U
HEOPIaHWYECKOM XHMMHUU U MEXIPEIMETHBIE CBA3M C (U3MKOW (CTPOEHHUE aTOMa M BEIECTBA) U OMOJOrHel (XuMmMuueckas
OpraHu3alys )KU3HU U HOBBIE HANPABJIEHMSI B TEXHOJIOTUU — OMO- M HAHOTEXHOJIOTUN );

— pacKpvléamy PoJb IOTYUYEHHBIX XUMUYECKUX 3HAHUN B Oyay1eit yaeOHOM 1 mpoQecCHOHANbHOMN AeATeIbHOCTH;

— npoekmuposams COOCTBEHHYIO 0Opa30BaTENIbHYI0 TPAEKTOPUIO, CBA3aHHYIO C XMMHEW, B 3aBUCHUMOCTH OT JIMYHBIX
IIPEANOYTEHUN U BO3MOKHOCTEN OTEUECTBEHHBIX By30B XUMAUYECKON HAIIPABICHHOCTH;

— apeymenmuposams €OUHCTBO MHpA BEIIECTB YCTAHOBICHUEM TI'€HETUYECKOM CBS3M MEXKIYy HEOPraHWYECKUMH W
OpPraHUYECKUMHU BELIECTBAMU;

— 871a0emb XUMUYECKUM SI3bIKOM KaK (paKTOPOM YCHEIIHOCTU B MPOPECCUOHAIBHON AESTENbHOCTH;

— Xapakmepu306amsb CTAHOBICHHUE HAy4YHOW TEOPUM HaA IPUMEPE OTKPBITHA IIEPUOJUYECKOrO 3aKOHA U TEOPUM CTPOCHUSA
OPraHUYECKUX U HEOPTaHUYECKUX BEUIECTB;

— NpUHUMAmMb y4acTHe B MPO(UIBHBIX KOHKypcax (KOH(QEpEeHUUAX, ONMMIIMALAX) Pa3IU4YHOIO YPOBHS, a€KBATHO OYEHUBAMb
pe3yabTaThl TAKOT'O YYaCTUS U NPOEKmMupo6ams IyTH MOBBIIEHUS IPEIMETHBIX JOCTUKCHUM;

— KPUTUYECKU OMHOCUMbCA K TICEBIOHAYYHOU XUMUYECKON MH(POPMALIMH, TOTYyYaeMOM U3 Pa3HbIX HCTOYHHUKOB,;

— NOHUMAamd TI00aJIbHBIE TPOOJIEMBI, CTOSIIHE MEPE] YEIIOBEUECTBOM

(BKOHOFHHGCKI/IC, OHCPICTUYCCKHUC, CI)IpI)eBI)Ie), n npedﬂaeamb IIYyTU UX PCIOCHHA, B TOM YHUCJIC U C IIOMOIIIBIO XUMHH.
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