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IIpeameTHbIe pe3yJibTaThl 00yUYeHMsI

VYyamuiics J0MKEH YMETh:

WCMOJIB30BATh MPU XaPAKTEPUCTUKE METAIIIOB U UX COCTMHEHUMN TTOHATHS:
«METAJIIbI», «PSAJl AKTUBHOCTH METAIIJIOB), (IIEJTOYHBIE METAILIBDY,
«IIEJIOYHO3EMEINIBHBIE METAJIBDY, UCTIOJIb30BATh UX MIPU XapaKTEPUCTHUKE
METAaJJIOB;

JaBaTh XapaKTEPUCTUKY XUMHUUECKUX JIEMEHTOB METAJIOB (IIIEJIOYHBIX
METaJJIOB, MarHusl, KaJbIus, aIFIOMUHUS, JKelle3a) M0 UX MOJ0KEHUIO B
[Tepuognueckom cUCTEME XUMUYECKHUX DJIEMEHTOB
J1. 1. MenneneeBa (XMuMUYECKHM 3HAK, MTOPSIAKOBBIA HOMED, IEPUOJ, TPYIIIA,
MOATPYIIa, OTHOCUTEIbHAS aTOMHAsi Macca, CTpOeHUE aroMa (3apsij sSapa, Yucio
IIPOTOHOB U HEUTPOHOB B SPE, OOIIEe YUCIIO AIEKTPOHOB, pacipeacicHue
AIIEKTPOHOB TIO JIEKTPOHHBIM CJIOSIM ), IPOCTOE BEIIECTBO, (hOpMyIia, HA3BaHUE U
THII BBICIIIETO OKCHUJA U THAPOKCHUIA);

Ha3bIBaTh COCMHEHUS METAJJIOB U COCTaBJISTh UX (DOPMYJIBI TIO HA3BAHUIO;

XapaKTepU30BaTh CTPOCHHE, 00IIHNE (PU3UIECKUE U XUMUUECKHUE CBOIMCTBA
MPOCTHIX BEUIECTB METAJLIIOB,;

OOBSICHSITh 3aBUCUMOCTH CBOMCTB (WJIU MPEJICKa3bIBaTh CBONCTBA)
XUMHUYECKHUX 3JIEMEHTOB METAIIJIOB (Panyc, METAUTMYECKUE CBOMCTBA 3JIEMEHTOB,
OKHCIIUTEIbHO BOCCTAHOBUTEILHBIC CBOMCTBA DJIEMEHTOB) U 00pa3yeMbIX UMH
coeIMHEHUH (KMCJIIOTHO OCHOBHBIE CBOMCTBA BBICIITUX OKCHIOB U THIPOKCHUJIOB,
OKUCJIMTEILHO BOCCTAHOBUTEIbHBIE CBOMCTBA) OT NoyiokeHus B [lepronnueckoit
cucteMe XxuMu4deckux 3yeMeHToB J[[. . MeHpaeneena;

OITMCHIBAThH OOIIME XUMHUYSCKHE CBOMCTBA METAJIJIOB C IIOMOIILIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) S3bIKA U SA3bIKa XUMUU,

COCTABJIATh MOJICKYJISIPHBIC YPABHEHUS PEAKIINH, XapaKTEPU3YIOIINX
XUMHUYECKHE CBOMCTBA METAJJIOB U UX COCAUHEHUM, & TAKKE JICKTPOHHBIE
YpPaBHEHMUS MPOLIECCOB OKUCICHUS BOCCTAHOBJICHMUS,

YPaBHEHMUS JICKTPOIUTUUECCKON JUCCOLUALMH; MOJICKYJISIPHBIC, TTOJIHBIE U
COKpalICHHbIE HOHHBIC YPABHEHUS PEAKIIUM C YHACTHEM BJICKTPOJIUTOB;

YCTAHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBS3U MEXY CTPOCHUEM aTOoMa,
XUMHUYECKOU CBA3BI0, TUIIOM KPUCTALIMYECKOW PEIIETKA METALIOB U UX
COCTMHEHUHN, UX OOMUMH (PU3UICCKUMH M XUMHUYSCKIMHU CBOWCTBAMU;

OIMChIBATh XUMHMUYECKHUE CBOMCTBA IICIOYHBIX U IICJIOYHO3EMEIbHBIX
METAJIJIOB, a TaK)Xe aJIlOMUHUS U JKejle3a, M UX COCAUHECHUMN C MOMOIIbIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJAHOTO) SI3bIKA U A3bIKa
XUMHH;

BBITIOJIHSITH, HAOTIOJIaTh U ONUCHIBATH XUMHUYSCKHH SKCIIEPUMEHT 10
pPacnO3HABAaHUIO BAXKHEUIIINX KATHOHOB METAJIOB, TUAPOKCHUT HOHOB;

AKCIMEPUMEHTAIIBHO UCCJIE0BATh CBOMCTBA METAJJIOB U UX COCTUHECHUM,
pelIaTh SKCIEPUMEHTAIBHBIC 33/1a4U 10 TeMe «MeTaiibhy;

OINHUCHIBATH XUMUYECKHHN IKCIIEPUMEHT C TTOMOIIBIO €CTECTBEHHOTO
(pycCKOT0 MJIM POJTHOTO) S3bIKA U SI3bIKA XUMUHU;



MIPOBOJIUTH PACUETHI 10 XUMUYECKUM (HDOpMYJIaM U YpaBHEHUSIM PEaKIIHii,
MPOTEKAIOLUINX C YYaCTUEM METAJIIOB U UX COCIUHECHUU.

HCTIOJIB30BATh MPHU XapaKTEPUCTUKE MPEBPAIIEHUN BEIIECTB MOHSATHS :
«XUMHUYECKas PEAKLUN», «PEAKLINHN COCIUHECHUAY, «PEAKIIUU PAIIOKEHUY,
«peaku 00OMEHay, «PeaKIuu 3aMEeICHUs», «PEaKIMU HEUTpaIU3alumny,
«OK30TEPMUUECKUE PEAKIININY, «IHTOTEPMUUECKUE PEaKIIUN», «0OpaTUMbIe
peaKIun», «KHEOOpaTUMBIE PEAKIIMN», KOKUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIC
peakum», «KrOMOT€HHBIE PEAKLIUN», KTE€TEPOrCHHBIE PEAKLIUNY, «KATAIIUTUYECCKUE
peaKIun», KHEKATATUTUUECKUE PEAKIIMN, «TEII0BOM 3P (HEKT XUMUYECKOM
peaAKLUN», KCKOPOCTh XUMUYECKOU PEAKLIANY, «KATATU3ATOPY;

XapakTepPU30BaTh XUMUYECKHUE 3JIEMEHTHI |—3 ro nepuoioB Mo ux
MTOJIOKEHUIO B lleproanyeckon cucreme XuMu4eckux aneMeHToB /[l. W.
MeneneeBa: XMMUYECKUH 3HAK, MTOPAJIKOBBIM HOMED, IEPUOJ, TPYIIIIA,
NOATpyIIa, OTHOCUTENIbHAS aTOMHAs Macca, CTPOCHUE aToMa (3aps siipa, YUcio
IIPOTOHOB U HEUTPOHOB B SApeE, 00IIee YUCIIO AIEKTPOHOB, pacipeaeicHue
AJIEKTPOHOB TIO JIEKTPOHHBIM CJIOSIM, IIPOCTOE BEIIECTBO, (popMyria, HA3BaHUE U
THUII BBICIIIET0 OKCHUA U THAPOKCHUIA, JICTYIEro BOJIOPOIHOTO COSTUHEHUS (IS
HEMETAJIJIOB));

XapaKTEepU30BaTh 00IINE XUMHUYECKUE CBOMCTBA aM(POTEPHBIX OKCHUJIOB U
TUJIPOKCHU/IOB;

MIPUBOAUTH IPUMEPHI PEAKIIUN, MOATBEPKAAFOINX XUMUUECKUE CBOUCTBA
aM(OTepHBIX OKCUOB U THIAPOKCHJIOB,;

JIaBaTh XapaKTEPUCTUKY XUMUYECKUX PEAKIIUM 10 YHCIIY U CO CTaBY
UCXOJTHBIX BEIIECTB M MPOYKTOB PEAKIUH; TeIIOBOMY 3 (DeKTy;

HAIMPaBJICHUIO POTEKAHUS PEAKIINU; U3MECHEHHUIO CTEIICHEW OKHUCIIEHUS
3JIEMEHTOB; arperaTHOMY COCTOSIHUEO UCXOJHBIX BEIIECTB; YUYaCTHIO
KaTaJn3aTopa;

OOBSICHATDH Y MIPUBOIUTD MMPUMEPHI BIUSIHUS HEKOTOPBIX (pakTOpoB (TIpupoaa
pearupyrommx BeIecTB, KOHIEHTPAIM BEIIECTB, JaBJICHUE, TEMIIEpATypa,
KaTaJn3aTop, MOBEPXHOCTh COIPUKOCHOBECHUS

pearupyrommx BEIecTB) Ha CKOPOCTh XUMUYECKUX PEaKIU;

HAOII0IaTh U ONUCHIBATh YPABHEHUS PEAKIIUi MEK/Ty BEIIECTBAMU C
MOMOIIbIO €CTECTBEHHOI'O (PYCCKOTO MJIM POJIHOTO) SI3bIKA U SI3bIKA XUMUHU;

IIPOBOJIUTH OIIBITHI, TIOITBEPKIAFOITNE XUMUUYECKIE CBOMCTBA aM(POTEpHBIX
OKCHUJIOB M TUJPOKCHJIOB; 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIUUA OT
pa3IMYHBIX (GaKTOPOB (IIPUPOJIa pEaruPYIOITUX
BEIIECTB, KOHLICHTPALIUS BEIIECTB, JAaBJICHUE, TEMIIEPATYpPa, KaTAIU3aTop,
MOBEPXHOCTh COMMPHUKOCHOBEHUS PEarupyrOIIHUX BEIIECTB);

obpamatbes ¢ J1abopaTOpHBEIM 000pPYIOBaHUEM M HArPEBATCIIbHBIMHU
MpUOOpPaMH B COOTBETCTBHH C MPABUIIAMHU TEXHUKH 0€30IIaCHOCTH;

HaO0II00aTh 34 CBOMCTBAMHU METAIOB U UX COCIUHEHUHN U SIBICHUIMH,
MPOUCXOISIIIIUMU C HUMU,

HCTIOJIB30BATh MPU XapPAKTEPUCTUKE METAIOB U KX COCTUHEHU M TTOHSTHUS:
«HEMETAIUIBD), «TATOTEHBIY, «AJJIOTPOIHBIE BUTION3MEHEHUAY, <GKECTKOCTh BOABDY,



«BpPEMEHHas )KECTKOCTb BOJIbI», «ITOCTOSIHHASI )KECTKOCTh BOJIbI», «0011ast
AKECTKOCTh BOJABI»;

JIaBaTh XapaKTEPUCTUKY XUMUYECKUX JIEMEHTOB HEMETAJIIIOB (BOJOPO/IA,
rajioreHoB, KHUCJIOpoa, cepbl, a3ota, hocdopa, yraepoia, KpeMHUs) MO UX
[0JI0KEeHUI0 B Ilepuoanyeckon cucreme XuMU4ecKux 3iemenTos /1. U.
MenneneeBa (XMMUUECKUN 3HAK, MTOPSIKOBBIM HOMED, IEPUO]], TPYIIIIA,
MOATPYINa, OTHOCUTEIbHAS aTOMHAsi Macca, CTPOEHUE aTtoMa (3apsij sSapa, Ynucio
MIPOTOHOB U HEUTPOHOB B siZIpe, 00IIIee YUCIIO AIEKTPOHOB, pacipeeicHue
AJIEKTPOHOB TI0 DJIEKTPOHHBIM CIIOSIM ), IPOCTOE BEIIECTBO, (hOpMYJia, HA3BaHUE U
THUII BBICIIIETO OKCHUA U THAPOKCHAA, GopMysia U XapaKTep JeTy4ero BOAOPOIHOTO
COCIMHCHUA);

HA3bIBaTh COCIMHEHUS HEMETAUIOB U COCTABJIATh UX (DOPMYJIBI 110
HAa3BaHUIO;

XapaKTepU30BaTh CTPOCHUE, 00IIHNE (PU3MIECKUE U XUMUUECKHUE CBOMCTBA
MPOCTHIX BEUIECTB HEMETAJIOB;

O0OBSICHSITh 3aBUCUMOCThH CBOMCTB (WJIM MPEJICKa3bIBAaTh CBOMCTRBA)
XUMHUYECKHUX JIEMEHTOB HEMETAJIOB (painyC, HEMETAIIMYECKHE CBOMCTBA
3JIEMEHTOB, OKHCJIMTEIbHO BOCCTAHOBUTEIbHBIE CBOMCTBA
AJIEMEHTOB) U 00pa3yeMbIX UMM COCIMHEHUM (KMCIIOTHO OCHOBHBIE CBOMCTBA
BBICIIIUX OKCUJIOB U TUJIPOKCUIOB, JIETYYUX BOJOPOJAHBIX COCAUHECHUH,
OKUCJIUTEILHO BOCCTAHOBUTEIbHBIE CBOMCTBA) OT Tos10keHus B [leproanueckoit
cucreme xuMudeckux iemeHToB 1. . Menneneesa;

OINMKCHIBATH OOIINE XUMUYECKHUE CBOWCTBA HEMETAIIJIOB C IIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJHOIO) A3bIKA U SI3bIKa XUMUU;

COCTaBJISITh MOJICKYJISIPHBIE YPABHEHUSI PEAKIUM, XapaKTEPU3YIOIINX
XUMHUYECKHE CBOWCTBA HEMETAJUIOB U UX COCAMHEHUH, a TAKKE JJIEKTPOHHBIE
YPaBHEHUS MPOLIECCOB OKUCIICHNUS] BOCCTAHOBIICHUS,

YPAaBHEHUS JICKTPOJIMTUYECKON TUCCOLMALINUI; MOJICKYIISIPHBIE, ITOJIHBIE U
COKpAILICHHbIE NOHHBIE YPABHEHUS PEAKLUN C yYaCTUEM JJIEKTPOJIUTOB;

YCTaHABJIUBATh IPUUYMHHO-CJIEACTBEHHBIC CBA3U MEXIY CTPOCHUEM aTOMa,
XUMHUYECKOU CBA3BIO, TUIIOM KPUCTAJUIMYECKON PEIIETKH HEMETAUIOB U UX
COCIMHEHU, X OOIIMMHU GU3MUYECKUMHU U XUMHUYECKUMU CBONCTBAMU;

ONMCHIBATH XUMHYECKUE CBOMCTBA BOAOPO/IA, FAJIOT€HOB, KHUCIOPOAA, CEPHL,
azota, ¢pocdopa, rpadura, anmasa, KPEMHHUS H UX COCTMHEHUI C TTOMOIIIBIO
€CTECTBEHHOTO (PYCCKOT0 WM POJHOTO) SA3bIKA U
S3bIKa XUMUH;

OTMHCHIBATH CIIOCOOBI yCTPAaHEHHUS KECTKOCTH BOJIBI U BHITIOTHSATH
COOTBETCTBYIOIIMN UM XUMUYECKAN SKCIIEPUMEHT;

BBITIOJTHSTh, HAOJFOIATh W OMUCHIBATH XUMUYECKUH IKCIIEPUMEHT 10
pacmo3HaBaHUIO HOHOB BOJIOPO/Ia U aMMOHUS, Cylb(daT-, KapOoHAT- , CUITUKAT- ,
docdar- , xopun- , O poMua- , UOAWI- HOHOB;

SKCIIEPUMEHTAJIBHO HCCIEN0BATh CBOMCTBA METAJIOB U UX COCAUHECHUH,
pelaTh 3KCepUMEHTaNbHbIE 3a7a4u 110 TeMe «HemeTamshy,;



ONMCHIBATh XUMHUUYECKUN IKCIIEPUMEHT C IIOMOILIBIO €CTECTBEHHOTO
(pycCKOTo MM POJHOIO) SA3bIKA U SI3bIKA XUMUMU;

MIPOBOJUTH PACUETHI IO XUMUYECKUM (POpMYJIaM U YpaBHEHUSM pEaKLIM,
IIPOTEKAIOIINX C YYACTUEM HEMETAIUIOB U UX COCINHECHH.

Conepxxanue nporpaMmmsbl yueOHOro Kypca 9kiacca (2 yaca)



IToBTOpEeHHE OCHOBHBIX BOIIPOCOB Kypca 8 Kiiacca
U BBe/leHHe B Kypc 9 kiacca (64)

XapakTepUCcTUKA JIEMEHTa 110 ero noyokeHuto B [lepruonnyeckoit cucreme
xumuueckux 3neMenToB 1. 1. MenaeneeBa. CBoicTBa OKCUJIOB, KUCIIOT,
OCHOBAaHUM U COJICH B CBETE TEOPUU DIIEKTPOIUTUYECKON JUCCOLUALIUUA U
OKHCJICHUS BOCCTAHOBJICHHS.

[TonsiTue o nepexoaHbIX AnemMeHTax. AMporepHocTs. ['eHeTnuecKuit psia
MEPEXOAHOI0 JIEMEHTA.

[Tepnonnueckuit 3akoH u lleproanueckas cucreMa XUMHUYECKUX
aneMeHToB [[. 1. MenneneeBa B cBeTe y4yeHUs O CTpoeHUH atoma. VX 3HaueHue.

JlabGoparopHsiii onbIT. 1. [lomydeHue ruipoKcua 1MHKA U UCCIICIOBAHNE
€ro CBOMCTB.

Tema 1. MeTainl (154)

[Tonoxenue merannos B [leproanueckoil CUCTEME XUMUUYECKUX SJIEMEHTOB
. . MenpaeneeBa. Metaiuinueckas KpUCTAIUIMYECKAsA PEIIETKA U METAIUIMYECKAst
xuMudeckas cBs3b. O0mue gpuznueckue cBocTBa MeTaliioB. CIutaBbl, UX
CBOMCTBA U 3HaUCHHE. XMMHUYECKHE CBOMCTBA METAJJIOB KaK BOCCTAHOBUTEJICH, a
TaKX€ B CBETE UX MOJIOKEHUS B DJICKTPOXUMHUYECKOM PsIAy HANPSKEHUN
METAJLJIOB.

Koppo3sus meTtamios u cnocoobl 00psOBI ¢ Hell. MeTasuibl B MpUpOJIE.
OG61ue crocoObl UX MOJTYUCHUS.

OO61mast xapakTepUCTHKA IIEJIOYHBIX METAIIIOB. MeTalljibl B IPUPO/IE.
O6mmume crioco6s! ux nonydeHusi. Crpoenue aromoB. llesounbie MeTaIbl —
IIPOCTHIE BEllleCTBA. BaxkHeNIIMe COEIMHEHUS 1IEIIOYHBIX METAJIOB — OKCHUJIBI,
TUAPOKCUIBI U CONH (XJIOPHUIBI, KapOOHATHI, CYIb(haThl, HUTPAThI), UX CBOMCTBA U
npUMeHEeHHe B HapoJHOM Xo3siicTBe. KanuitHble ynoopenus.

OO6m1as xapakKTepUCTHUKA AJIEMEHTOB IJ1aBHOM moArpynisl 11 rpymmsl.
Crpoenue aromoB. lllenouyno3zemenbHble METAIBI — IMPOCTHIE BEIIECTBA.
Baxwuelimmne coeTUHEHNs IET0YHO3EMENIBHBIX METAJJIOB — OKCHUJBL, THIAPOKCUIBI
U COJIM (XJIOPUIBI, KApOOHATHI, HUTPATHI, CyJIb(aThl, GocharTel), UX CBONCTBA U
IIPUMEHEHHUE B HAPOJHOM XO35IMCTBE.

Antomunuii. CTpoeHue atoma, (pu3udecKkue 1 XUMHIECKHE CBOMCTBA
npocToro Beuiectsa. CoeMHEeHHS aTIOMUHUS — OKCHUJ U TUAPOKCHU, UX
ampoTepHbIi Xapaktep. Baxkneiimue conu amomunus. [I[puMeHenne amoMUHAS |
€ro COeAMHECHUM.

XKenezo. CtpoeHue aroma, GU3HNUECKHE M XUMUYECKUE CBOMCTBA MPOCTOTO
BeniecTBa. ['enernueckue psaasl Fe2+ u Fe3+. Baxueimue conu xenesa.
3HaueHue Keye3a U ero COeAMHEHUM sl IPUPOIBI U
HAapOJHOI'O XO35KUCTBA.

JemoHctpanuu. OOpasibl MIETOYHBIX U HIET0YHO3EMENbHBIX METAIIIOB.
OGpas3isl crimaBoB. BzaumoaeicTBUe HaTPUs, TUTUS U KaJIbIIUs C BOJIOM.
B3anmopelicTBre HaTpUsL U MarHus ¢ KUCJIOPOJOM.



B3aumopericteue MeTauuioB ¢ HeMetauiamu. Ilonydenue ruipokcuioB
xenesa (IT) u (I11).

JIaGopatopHsie onbITHl. 12. B3aumonelicTBie pacTBOPOB KUCIIOT U COJIEH €
Metauiamu. 13. O3HakomieHue ¢ pyaamu xenesa. 14. OkpammBaHue rmiaMeHu
COJISIMU HIEJOYHBIX MeTaoB. 15. B3aumopelicTBue kanbius ¢ BoAou. 16.
[lonyuyenne ruipokcuIa KanbUus U UCCIIe0BaHUE ero cBoUCTB. 17. [lonydyenune
TUAPOKCHUIA ATIOMUHUS U UCCIIEIOBaHNUE €T0 CBOMCTB. 18. B3aumopeicTaue
xenesa ¢ consiHon kucinotoi. 19. [onyuenue runpokcunos xenesa (I11) u (1) u
H3y4YE€HUE UX CBOMCTB.

Tema 2. IlpakTukym Nel. CBoiicTBa MeTA/UI0B U X coeqUHEeHU (34)

1. OcymiecTBiieHHE LIEMTOYKH XUMUAYECKUX MpeBpanieHuil.2. [lonyuenue u
CBOICTBA COCIMHEHMI METAJUIOB. 3. Pemienre s3kcnepuMeHTalbHbIX 33/1a4 Ha
pacrno3HaBaHUE U MOJYYEHUE COCTMHEHUN METaJIJIOB.

Tema 3. Hemeranisl (234)

OO6m1as xapakTepucTUKa HEMETAIIJIOB: MojloxkeHue B [lepuoanueckoi
cucrteMe xuMmudeckux ementoB JI. Y. MeneneeBa, 0cOOEHHOCTH CTPOCHUS
aTOMOB, 3JIEKTPOOTpUIIATENBHOCTH (D0) Kak Mepa «HEMETAUIMYHOCTHY, psaa D0.
Kpucranauueckoe cTpoeHre HEMETANIOB — MPOCTBIX BEIIECTB. AJUIOTPOIHS.
du3nyecKue cBocTBa HEeMETaI0B. OTHOCUTEIBHOCTh MOHATUH «METALD) U
«HEMETaJ.

Bopopoa. Ilonoxenune Bogopoaa B [lepruonnueckon cucteMe XuMHUYECKUX
anemenToB JI. 1. MenaeneeBa. CTpoeHue aroMa U MOJIEKYJbl. DU3NYECKUE U
XUMUYECKUE CBOMCTBA BOAOPOAA, €r0 MOIYUYECHHE U IPUMEHEHHE.

Boga. Ctpoenune momnekyinbl. BogopogHas xumMmuueckas cBsizb. @u3nueckue
CBOICTBa BO/IbI. AHOMAJIMK CBOMCTB BOJBL. ['uapodunsHbie 1 rupodoOHbIe
BEIECTBA. XUMHUUYECKHE CBOKCTBA BOABL. KpyroBopoT BOJibI B IPUPOJIE.
Bonoouuctka. Aspatus Bosbl. beitoBbie puiibTpel. MuHepanbHbIe BOBI.
JluctunnupoBaHHas BOJa, €€ MOJyYeHUE U IPUMEHEHHE.

O6mmas xapakrepucTka rajsoreHoB. Ctpoenue atomoB. [IpocTsie BelecTBa
Y OCHOBHBIE COEIMHEHUS TaJIOT€HOB, X CBOKCTBAa. KpaTkue cBeieHus o Xjope,
opome, pTope u iose. [IppumeHeHre raJloreHoB U UX COCTMHCHUN B HAPOTHOM
XO3SIUCTBE.

Cepa. CTpoenue aToma, aJLIOTPOIHSI, CBOMCTBA U IPUMEHEHUE
pomobuueckoit cepsl. Oxcunpl cepsl (IV) u (VI), ux nonmydenue, cBoicTBa U
npuMeHenne. CepHasi KUCIIOTa U €€ COJIM, UX IPUMEHEHHE
B HAPOJIHOM XO0351icTBE. [IpOU3BOICTBO CEPHOM KUCIIOTHI.

Azot. CTpoeHHe aToMa U MOJIEKYJIbl, CBOMCTBA IPOCTOrO BEUIECTBA.
AMMMaK, CTpOeHUE, CBOWCTBA, MOJy4eHue U nnpuMeHeHue. Coam aMMOHUS, UX
cBoiicTBa 1 mpuMeHenue. Okcuasl azota (II) u (IV).

A30THas KHCIIOTA, €€ CBOWCTBA U MpUMEHEHHEe. HuTpaTel 1 HUTPUTHI,
mpo0semMa uX COepKaHUs B CENbCKOXO035HCTBEHHON MPOYKIIMHA. A30THBIE
ya00peHus.



®ocdop. CtpoeHue aroma, asIOTPONUS, CBOMCTBA OEJIOT0 U KPACHOTO
docdopa, ux npumeHenue. OcHoBHbIE coenuHeHus: okcua dhochopa (V) u
oprodochopHas kucnota, hocharsl. DochopHbie

yI0OpeHus.

VYrnepon. Ctpoenue aroMa, alsIoTPOIus, CBOMCTBA MOAU(DUKALIHIA,
npumenenue. Oxkcuasl yraepoaa (II) u (IV), ux cBolicTBa U MpUMEHEHHUE.
KapOGonatsl: kanpuut, cojia, MOTAIll, UX 3HAYEHHE B IPUPOJIE U KU3HU YEIOBEKA.
Kpemnuii. CtpoeHne atoMa, KpUCTAUIMYECKUI KPEMHUM, €0 CBOMCTBA U
npumenenue. Oxkcua kpemuus (1V), ero npupoansie pa3sHOBUIHOCTU. CUITMKATHI.
3HaUYeHUE COETMHEHNI KPEMHUS B )KMBOM U HEKHUBOU npupone. llonstue o
CUJIMKATHOM MPOMBIIIUICHHOCTH.

Hemonctpanuu. O6pasipl raloreHoB — MPOCTHIX BEIIECTB.
B3aumozeiicTBuE TalOreHoOB ¢ HATPUEM, C AIIOMUHHEM. BrITeCHEHUE XJIOpOM
Opoma wiH ojja U3 pacTBOPOB UX coneil. BanmoaencTBue cepsl ¢ MeTauiamMu,
BOJIOPOJIOM M KHCTIOpoa0M. B3aumoeiicTBue KOHIEHTPUPOBAHHON a30THOM
KUCTIOTHI ¢ Meblo. [lormoienre yriem pacTBOPEHHBIX BEIIECTB HIIM Ta30B.
Boccranosnenune mean u3 ee okcuaa yriem. OOpasibl TPUPOJAHBIX COSTUHEHUN
xJiopa, cepsl, pochopa, yriepona, kpemuus. OOpasibl BaKHEHITUX JTs
HApOJHOTO XO34iCTBa Cynb()aToB, HUTPATOB, KapOOHATOB, (pochaToB. OOGpa3IkI
CTeKJIa, KEpaMUKH, [IEMEHTA.

Jlabopatopusie onbiThl. 20. [lonydyeHue u pacro3HaBaHie BOJOPO/A.

21. KauecTBeHHas peakliys Ha rajoreHua HoHel. 22. [lonyueHnue u pacrio3HaBaHue
kuciopoja. 23. CpoiicTBa pa30aBIeHHONW CEpHOU KUCIOTHL. 24. M3ydueHue cBONCTB
aMmMmmaka. 25. PacriosHaBanue coseit ammonus. 26. CBoiicTBa pa30aBiIeHHOM
a30THOM KUCJIOTHI. 27. B3auMojeiicTBUe KOHIIEHTPUPOBAHHOM a30THON KUCIOTHI C
Mmenbro. 28. ['openue Gocdopa Ha Bo3ayxe U B Kuciopoje. 29. PacrioznaBanue
docdatos. 30. 'openue yris B kucinopose. 31. [lonydenne yroabHOM KUCIOTHI U
U3yUYEHUE €€ CBOWCTB.
Tema 4. IIpakTukym 2. CBolcTBA cOeTUHEHUA HEMETAJIOB (34)

1. Pemenue skcnepuMeHTaNbHbBIX 3a/1a4 110 TeMe «Iloarpyrmma kucinopona».

2. Pemienue skcnepruMeHTaIbHbIX 3a1a4 1o Teme «[loarpynmnel a3oTa u

yriaepoaa».

3. [omyyenue, coOupaHue M pacro3HaBaHKUE Ta30B.

Tema 5
OpraanuyecKkue coeuHEeHUA (10/14 u)

BE].'L‘I;ECTBE. opraHuvYecEMe M HeOopramnmMmdYecKHe, OT-
HOCHTeJIBHOCTE MNMOHATHA <« OpraHHMYeCcKHe BelllecT-
Ba». HDHHHHLI MHOI‘GGGP&BHH oOpraHUmvYeCcEHMX CcOoemii-
HeHHUH. XUMHUYEecKoe CTpOoeHHMe OpraHHMYeCEKHX CcOoeIii-



HeHuii. MonekyasapHBIE B CTPYVKTYPHBIE (hopMyJIIbI
OopraHvuyecKHuX BeIIeCcTB.

MeTan M sTaH: CcTpOeHHe MOoJeKyJ. 'opeHmne me-
TaHa ¥ sTaHa. [lerugpuposaHue sTaHa. [ Ipumernernue
MeTaHaAa.

XUMHUYeCcKoe CTPOeHHe MOJEeKYJIbLI 3ITHJIeHA.
IBoitHaAsA cBA3L. BzanmMmogecTBHMEe THJIeHA C BOJJOIM.
Peaknmumu nmommMepHusanuu sTineHa. [lommasrTuiaeH m
ero 3HadveHHe.

ITorsaTue o nmpemeJbHBLIX OJHOATOMHBIX CIOHPTaX
Ha IDpHMepax MeTaHoOJia ¥ sTaHoJa. TpexaToOMHBIH
COMPT — TJIHIEPHWH.

IToraTume 00 anblerugax Ha ODpHUMepe YVKCYCHOIO
anbaeruga. OKHUcJIeHHMe ajJbderuia B KHCJIOTY.

OmgHOOCHOBHBIE IIpelelIbHbIe KapDOoOHOBBLIEe KHCJIO-
ThI Ha IpPpHMepe VKCYCHOH KHcaoThkl. Ee cBoiicTBa M1
npumeHeHue. CreapHHOBaAsA KHCJIOTA KaK IpeacTa-
BHUTEJIb *XHUPHBIX KAPODOHOBBIX KHCJIOT.

Peakmuu sTepudHMKAIIMHA M MOHATHE O CJIOXKHBIX
abhupax. HHuUpsl KaK CJHOXKHBIe 3(}HUPHLI INIUIIEePHHA
M KUPHBIX KHCJIOT.

IHomaTue 00 aMmuHOKHCcHOTaAX. PeakKIiiH MOJTHUKOH-
neHcamuM. benxm, MX cTpoeHHMe WM OHMOJIOrHMYecKAasd
POJb.

IHlomarTue 00 yraeBomax. I'moxoza, ee cBoicTBAa
H 3HauveHMe. KpaxMay ¥ meJurwJdo3a (B cpaBHEeHMH),
X OHMOoJIorudYecKas POJib.

Hemouncrpamuu. Mongenun MoJeKyJI MmeraHa WU ApPY-
r'mx VyIrJeBogopoaoB. BsaaumomeiicTBHMe 3STHIIEHA C
OpOMHOMH BOJOH M PACTBOPOM IIepMaHIraHaTa KaJIHnsA.
O0Opa3s3ibl 3TAaHOJIA U IVNIUIlepuHa. KavecTBeHHadA peak-
IIMA HAa MHOTOoaATOMHBIe coupThi. Ilonxyuenme yKcyce-
Ho-3THJI0BOrO 3chdhupa. OMbLIeHHe 3KHpa. BzanmmMmonei-
CTBHE IJIIKO3bl C aMMHAYHBLIM PpPaACTBOPOM OKCHIA
cepedbpa. KayvecTBeHHasa peakiinda Ha Kpaxmau. J[loxka-
3ATeNbBCTBO HANMUYMUA (PYVHKITHOHAJIBHBIX I'DYIIII B pac-
TBOPpaXx aMHUHOKHCcJa0T. 'opeHue DeJIKOB (IIIepcTH MJIHX
NTHUYBUX MepbeB). I[BeTHBIE peaKIIu DEJIKOB.

JladopaTopHbIe onbkiThi. 14. FMaroroBienue Mmomae-
Jield MOJIEKVJI yrieBomopomgos. 15. CeolicTBa riHiie-
pPHHAa. 10. BaauMOJeHUCTBHUE I'NTIOKO03bI C THAPOKCHUIOM
menu (II) 6e3 Harperanmua U npu Harpeanuu. 17. Baa-

HMDII:EECTBHE KpaxmMaJjia ¢ HOJOM.

Tema 6. O6001IeHNe 3HAHUIA 110 XMMHUH 32 KYPC OCHOBHOM HIKOJIBI.



IMoaroroBka Kk rocyaapcrBenHoii nroropoi arrecramun (F'MA) (8u)

ITepnonnueckuii 3akoH u llepuoanueckas cucreMa XMMUYECKUX DJIEMEHTOB
. 1. MenneneeBa. PU3NYECKUN CMBICI OPSAKOBOIO HOMEPA 3JIEMEHTA, HOMEPOB
[Ieproja u Tpynnbl. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB AJIEMEHTOB U UX
COCAMHEHUN B IEPUOAAX U IPYIIaxX B CBETE NPEACTABICHUN O CTPOCHUU aTOMOB
AJIEMEHTOB. 3HAYEHUE NTEPUOANYECKOTO 3aKOHA.

Bunbl XuMHAYECKUX CBA3EN U TUIIBI KPUCTAJUIMYECKUX PELIETOK.
B3anmoCBs3b CTPOCHHUS U CBOWCTB BELIECTB.

Knaccudukanus XuMU4ecKUX peakiui o pa3IuyHbIM MIPU3HAKAM (UHCIIO U
COCTaB pearupyrouux 1 o0pa3youmxcs BEIIECTB; HaIU4ue FPaHUIIbl pa3aena ¢as;
TeI0BON 3 (PEeKT; N3BMEHEHHE CTele HEel OKUCIEHUSI aTOMOB; UCIIOJIb30BAHUE
KaTaJIn3aTopa; HanpasieHue nporekanus). CKOpoCcTh XUMHUYECKUX PEAKIIUI U
(dakTopsl, Baustone Ha Hee. OOpaTUMOCTh XMMUYECKUX PEAKIINI U CTIocOObI
CMEILCHUs XUMUYECKOT0 paBHOBecHs. [IpocThie U Ci0KHBIE BelecTBa. MeTasibl
Y HeMeTaJulbl. [ 'eHeTnuecKkue psibl MeTajuia, HeMeTasula U IIepexoaHOro MeTasuia.
Oxcuibl ¥ TUAPOKCHUIBI (OCHOBAHUS, KUCIOThI, aM(OTEepHbIE THAPOKCUIBI), COIH.
Ux cocraB, kiaccudukanus u o01ue XMMIUYECKUE CBOMCTBA B CBETE TEOPHUHU
AJEKTPOJIUTUYECKON TUCCOLUALUU.

y‘-l66HO-METOAl/l‘-l6CKOE odecrnedyeHue

1. TabpuensHn 0.C. Xumus. 9 knacc: yaue6HuK, M.: [Ipoda, 2017.

2. T'apa H.H., F'abpyceBa H.U. CoopHUK 3aJa4 A/ TPOBEeAEHUS YCTHOTO
3K3aMeHa 10 XMMUHU 3a KypC OCHOBHOM LIKOJIbL 9 Kyacc. - M.: [lpoda,
2000.

3. l'opkoBenko M.I0.Xumus. 9 knacc: [loypoyHbie pa3pabOTKHU K
yyebHukaM O.C. 'abpuensHa; JI.C. I'yzeq; I'.E. Pyasutuca, ©.I.
®enbamana.- M.: BAKO, 2004.

4. BupTtyasbHas aHuuKJIoneansa Kupuana u Meboaus. Ypoku xumuu 8-9
kJs1accol.2004.

KaﬂeHnapHO-TeMaanecxoe INIAHUPOBaAHHUC
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I[aTa ﬂaTa TeMa ypOKa I[OMa
9a 90 = IHee
% 3a1aHU
Kopp | xopp | 8 e
3| exmu | exmum A~
:.‘ a1 a1
L 5 XapakTepucTUKa XMMUUECKOTO DIIEMEHTA Ha 81.
=g OCHOBAHHH €ro MoyiokeHus B T.M.
N=J
2. %= AMpOTEPHOCTE. 82.
3. : 2 [Mepuomnueckuii 3akoH u Ilepruoauueckas 83.
g2 cucrema J[.1. MeHeneena.
5 &
4. 2z XuMUuecKas OpraHu3anus IPUPOJILL. 84
-
-
=]
5 i3 Xumuueckre peakuur. CKOPOCTh XUMUYECKON 85
: 2 peakuuu
6. g = KaTanusaTopsl ¥ KaTajus. 86
=
7. Bek MenHbIl, OpPOH30BBIH, KEJIE3HBIN. §7
8. [Tonno’KeHNe METAIJIOB B IEPUOANYECKON cucteme | 38
¥ CTPOEHHE MX AaTOMOB.
9. duznueckue cBorictBa MeTauioB. CIUIaBbl. §9-10
10. XUMHUYECKHAE CBOMCTBA METAILJIOB. 88.
11, [Moay4yeHne METaIOB. 89.
12, Kopposus MeTaiios. 810.
13, g [len04HbBIE METAIIIBL. §11.
<
14. s Bepuinii, MarHui U MIEI0YHO3EMENLHBIE §12.
Aaml
1 METalJIbI.
= o
15, = AJTIOMAHUIA. §13.
5
16. = XHUMHUYECKHE CBOMCTBA aJFOMUHHSI peakiu
nu
17, Keneso. §14.
18, XHUMHUYECKHE CBOWCTBA Keme3a 3a71a4H
19. Pemenue 3amau. Berunucnenus mo YXP. 3anaqu
20, KonTposnbHas pa0doTa 1o teMe «MeTasibhy. Mnnus
HTyalTh
HOCE.
21, AHau3 KOHTPOJIBHOM PabOTHI
22.

IIpaxr
HKYM
o],
Caoit
cTBa

11.p. «Ocywecmenenue yenouku XumuyecKux
NpespayeHuULLy.
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23,

I1L.p. «Ilonyuenue u ceovicmea coeourenuii
MEmaniosy.

24, I1.p. «Pewienue sKCnepumenmanbhbix 3a0a4 Ha
PACNO3HABAHUE U NOLYHEHUE COCOUHECHULL
MEmainiosy
25, HeMmeTamib: aTOMBI ¥ IPOCTBIE BENIECTBA. 818.
Kucnopon, 030H, BO3ayX.
28, Boza B %H3HM YEIOBEKA §21.
29, [ajoreus. §22.
30. CoenMHEHUS TaJIOTEHOB. §23
31, [TonyuyeHue rajgoreHoB. buojoruueckoe 3naueHue | 324
¥ IPUMEHEHUE.
32. Kucnopo. §25.
33 Cepa. §26.
34, ) CoevHEeH s CEPBI. §27.
=
35, e ITpon3BOJCTBO CEPHOM KHUCIOTHI. §27(no
- KOHIIQ).
36. % A3OT. §28.
Y
=
38, Conu aMMOHUS. §30.
39, KucnopoaHele coeMHEH s a30Ta. §31.
40, A30THas KHCIIOTA §31 (no
KOHIIQ)
4L, ®Dochop U ero CoeMHEHNS. §32.
43. KuciopoaHsle COEUHEHUS YIIEPOIA. §34.
44, KpeMHuuii ¥ €ro COeAMHEHHS. §35.
45, Pemenue 3amau 3a/1a9H
46, KonTponsHas pabota mo reme «HemeTtamnbn WHms
Al
ar, AHanu3 KOHTPOJIBHON paboThI Wau-
BHIL.
48, s S5 8 11.p. Pewenue s3xcnepumenmaibHvix 3a0ay no oopm
UTb
g5 § = | meme «Ilodepynna Kucnopooa».
= O
49, 20 5 § I1.p. Pewenue sxcnepumenmanvbHoix 3a0a4 no odopwm
oS g e

meme «llooepynnwl azoma u yenepooay
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50, I1.P. «Ilonyuenue, cobupanue u pacnosnasanue ogopm
UTh
2a308
51, [TpeaMeT OpraHuvecKol XUMHUH. KOHCE
KT
52, IpenenbHbIE YIIEBOAOPOIBL. KOHODE
~ KT
=]
53, g HenpenenabHbie yrieBog0pOabl. DTHIICH. KOHCIIE
KT
-2
54 S CrupTsL. Koricrie
= KT
55, ;:; AJ'IBI[GFI/II[BI KOHCIIC
; KT
56, 2 [NpenenbHbIE OJHOOCHOBHBIE KAPOOHOBBIE KoHene
KT
g KUCJIOTHI
57 E CnoxHble YQUPEI Konere
58, g }KHpBI. KOHCIIC
2 KT
S
59, AMHUHOKHUCITOTHI. benku. KOHCTIS
KT
60. VFHGBOJIBI. KOHCIIC
KT
61, IMeproaunueckas cucrema .. Menaeneesa u 836
£ CTPOEHHUE aTOMa
62, g DIEKTPOOTPUIIATENLHOCTE. CTeneHs OKucienus. | 537
g CTpoeHue BEIIECTBA
Q
63, = Knaccupukanus xumuueckux peakiuii. Ckopocts | 338
5 & | XUMHYECKOIl peakuuu
= 1<)
64, E z 2 Jluccouuanus 3JI€KTPOIUTOB B BOIHBIX 839
5 £% |Pactsopax. HoHHBIE YpaBHEHUsI PEAKIMI
=
65, = ¢ | OKHCIHTENbHO-BOCCTAHOBUTENBHBIE PEAKLIMH. 840
jes] o0
< ~
66, = HTorosas KOHTpoJIbHAs paboTa Wrs
] nuua.
=
67, 5 AHanu3 KOHTpOIbHOM pabotel. Heopranuueckue | 341
§ BEIIECTBA, MX HOMEHKJIATYpa U KIacCU(pHUKaIHs.
68, S

XapaKTepHbIE XUMHUYECKHUE CBOMCTBA
HEOPraHWYECKHUX BEIIECTB.
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