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IIpeameTHbIe pe3yJibTaThl 00yUYeHMSI

Yyamuiics 10JKEH YMETh:

WCMOJIB30BATh MPU XaPAKTEPUCTUKE METAIJIOB U UX COCTMHEHUMN TOHATHS:
«METAJIIbI», «PAJl AKTUBHOCTH METAIJIOB), (IIEJIOYHBIE METAILIIBI»,
«IIIEJIOYHO3EMEIIBHBIE METAJIBD), UCTIOJIb30BATh UX MIPU XapaKTEPUCTHUKE
METaJJIOB;

JaBaTh XapaKTEPUCTUKY XUMHUUECKUX JIEMEHTOB METAJIJIOB (IIEJIOYHBIX
METaJJIOB, MarHusl, KaJbIus, aIFIOMUHU, JKelle3a) M0 UX MOJ0KEHUIO B
[Tepuoaruueckou cucTeMe XUMUYECKUX DJIEMEHTOB
J1. 1. MenneneeBa (XUMUYECKUH 3HAK, TTOPSAIKOBBIA HOMEp, IEPUOJI, TPYIINA,
NOATpyIIa, OTHOCUTENIbHAS aTOMHAs Macca, CTPOCHHUE atoMa (3apsi siapa, Yucio
IIPOTOHOB U HEUTPOHOB B SAPE, OOIIEe YUCIIO AIEKTPOHOB, pacipeaeicHue
AIIEKTPOHOB TIO JIEKTPOHHBIM CJIOSIM ), IPOCTOE BEIIECTBO, (hOpMYyIia, HA3BaHUE U
THII BBICIIIETO OKCHUJA U THAPOKCHUIA);

Ha3bIBaTh COCMHEHUS METAJIOB U COCTABJIATh UX (DOPMYJIBI TIO HA3BAHUIO;

XapaKTEepU30BaTh CTPOCHHUE, 00IIHNE (PU3MIECKUE U XUMHUECKHUE CBOMCTBA
MPOCTHIX BEUIECTB METAJLIIOB,;

OOBSICHSITh 3aBUCUMOCTH CBOMCTB (WJIU MPEJICKa3hIBaTh CBONCTBA)
XUMHUYECKHUX 3JIEMEHTOB METAIIJIOB (Paanyc, METAUTMYECKUE CBOMCTBA 3JIEMEHTOB,
OKHCITUTEIbHO BOCCTAHOBUTEILHBIC CBOMCTBA JIEMEHTOB) U 00pa3yeMbIX UMH
coeIMHEHNHN (KMCJIIOTHO OCHOBHBIE CBOMCTBA BBICIITUX OKCHIOB U THIPOKCHUJIOB,
OKHCJIUTEIbHO BOCCTAHOBUTEIBLHBIC CBOMCTBA) OT MOJIOKeHUS B [lepuoanyeckoit
cucteMe XuMu4deckux 3yeMeHToB J[. . MeHnpaeneena;

OITMCHIBAThH OOIIME XMMHYECKHE CBOMCTBA METAJJIOB C ITOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U A3bIKa XUMUU,

COCTABJIATh MOJICKYJISIPHBIC YPABHEHUS PEAKIIMHI, XapaKTEPU3YIOIIUX
XUMHUYECKHE CBOMCTBA METAJIOB U UX COCAUHEHUM, & TAKKE JICKTPOHHBIE
YpPaBHEHMUS MPOLIECCOB OKUCICHUS BOCCTAHOBJICHMUS,

YPaBHEHMUS SJICKTPOJIUTUUECCKON JUCCOLUAIMU; MOJICKYJISIPHBIC, TTOJIHBIE U
COKpalICHHbIE HOHHBIC YPABHEHUS PEAKIIUM C YHACTUEM BJICKTPOJIUTOB;

YCTAHABJIMBATh NPUYUHHO-CJICICTBEHHBIE CBSI3U MEXY CTPOCHHUEM aToMa,
XUMHUYECKOU CBA3BIO, TUTIOM KPUCTALIMYECKOW PEIIETKA METALIOB U UX
COCTMHEHUHN, UX OOMUMH (PU3UIECKUMH M XUMHUYECKIMHU CBOWCTBAMU;

OINMMCHIBAaTh XMMHUYECKHUE CBOMCTBA MICIOYHBIX M MICIOYHO3EMEILHBIX
METAJUIOB, a TAK)KE aTIOMHHHS U KeJie3a, U UX COCAMHESHUM C ITOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJAHOTO) SI3bIKA U A3bIKA
XUMHH;

BBITIOJIHSITH, HAOIIOJIaTh U ONUCHIBATH XUMUYCSCKHUHN YKCIIEPUMEHT 10
pacnO3HABAaHUIO BAXKHEUIIINX KATHOHOB METAJIOB, TUAPOKCHU]T HOHOB;

AKCIMEPUMEHTAIIBHO UCCJIE0BATh CBOMCTBA METAIIJIOB U UX COCTMHEHUM,
pelIaTh SKCIEPUMEHTAIBHBIC 33/1a4U 10 TeMe «MeTailibhy;

OINHUCHIBATH XUMUYECKHI SKCIIEPUMEHT C TTOMOIIBIO €CTECTBEHHOTO
(pycCKOTo MJIM POIHOTO) SI3bIKA U SI3bIKA XUMUHU;



MIPOBOJIUTH PACUETHI 10 XUMUYECKUM (DOPMYJIaM U YpaBHEHUSIM PEaKIIHiA,
MPOTEKAIOUINX C YYaCTUEM METAJUIOB U UX COCITMHECHUM.

HCTIOJIB30BATh MPHU XapaKTEPUCTUKE MPEBPAIEHUN BEIIECTB MOHATHS :
«XUMHUYECKAs PEAKLUSN», «PEAKLINHN COCIUHEHUS», «PEAKLIUUN PA3IOKEHUS,
«peakiu 00OMEeHay, «PeaKkIuy 3aMEeICHUs», «PEaKIMU HEUTpaIH3alumny,
«OK30TEPMUUECKUE PEAKIINNY, «IHTOTEPMUUYECKUE PEAKIIUN», «0OpaTUMbIC
peaKIuu», «KHEOOpaTUMBIE PEAKIIMN», KOKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaKum», «KrOMOTEHHBIE PEAKIIUNY, KTE€TEPOrEHHBIE PEAKLIMNY, «KATATIUTUYECKUE
peaKIun», KHEKATATUTUUECKUE PEAKIIMN, «TEII0BOM 3P (HEKT XUMUYECKOM
peaKLUN», «KCKOPOCTh XUMUYECKOW PEAKIIUNY, «KATATU3ATOPY;

XapakTepPU30BaTh XUMUYECKHUE 3JIEMEHTHI |—3 ro nepuojioB no ux
MOJIOKEHUIO B lleproanyeckon cucreme XuMHUIEeCKUX 3ieMenToB /[l. U.
MeneneeBa: XMMUYECKUM 3HAK, MTOPAJIKOBBIM HOMED, IEPUOJ, TPYIINA,
NOATpyIIa, OTHOCUTENIbHAS aTOMHAsi Macca, CTPOCHUE aToMa (3aps siipa, YUCIIo
IIPOTOHOB U HEUTPOHOB B SpeE, 00IIee YUCIIO AIEKTPOHOB, pacIpeaeicHue
AJIEKTPOHOB TI0 JICKTPOHHBIM CJIOSIM, TIPOCTOE BEIIECTBO, (popMyria, Ha3BaHUE U
THII BBICIIIET0 OKCHUA U THAPOKCHUIA, JICTYYEro BOJIOPOIHOTO COSTUHEHUS (IS
HEMETAaJIJIOB));

XapaKTEepU30BaTh 00IINE XUMHUYECKUE CBOMCTBA aM(pOTEPHBIX OKCHJIOB U
TUJIPOKCHU/IOB;

MIPUBOAUTH IPUMEPHI PEAKIIUN, MOATBEPKAAOINX XUMUYECKUE CBOUCTBA
aM(OTepHBIX OKCUOB U THIAPOKCHJIOB,;

JIaBaTh XapaKTEPUCTUKY XUMUYECKUX PEAKIIHUM 10 YHCIIY U CO CTaBY
UCXOJTHBIX BEIIECTB M MPOIYKTOB PEaKIUH; TeINIOBOMY dhPeKTy;

HAIMPaBJICHUIO MPOTEKAHUS PEAKIINU; U3MEHEHHUIO CTEIICHEW OKHUCIIEHUS
3JIEMEHTOB; arperaTHOMY COCTOSIHUEO HCXOJHBIX BEIIECTB; YYACTHIO
KaTaJn3aTopa;

OOBSICHATD Y MMPUBOJIUTD MMPUMEPHI BIUSIHUS HEKOTOPBIX (pakTOpoB (TIpupoaa
pearupyrommx BeecTB, KOHIEHTPAIU BEIIECTB, JaBJICHUE, TEMIIEpATypa,
KaTaJn3aTop, MOBEPXHOCTh COIPUKOCHOBECHUS

pearupyrommx BEecTB) Ha CKOPOCTh XUMHUYECKUX PEAKIIUA;

HaAOII0IaTh U ONTUCHIBATh YPABHCHUS PEAKIIU MEK/Ty BEIIECTBAMU C
MOMOIIbIO0 €CTECTBEHHOT'O (PYCCKOTO MJIM POJIHOTO) SI3bIKA U SI3bIKA XUMUHU;

IIPOBOJIUTH OIIBITHI, TIOITBEPKIAFOITNE XUMUUYECKIE CBOMCTBA aM(POTEpHBIX
OKCHUJIOB Y TUJPOKCHJIOB; 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIUHA OT
pa3IMIHBIX (GaKTOPOB (IIPUPOJIa PEaruPYIOITUX
BEIIECTB, KOHLICHTPALUS BEIIECTB, JABJICHUE, TEMIIEPATYPA, KATAIU3aTOP,
MOBEPXHOCTh COMPHUKOCHOBEHUS PEarupyroIIruX BEIIeCTB);

obpamatbes ¢ J1abopaTOpHBIM 000pPYTOBaHUEM M HArPEBATCIIBHBIMHU
MPUOOpPaMH B COOTBETCTBHH C TIPABUJIAMU TEXHUKHU OC30TaCHOCTH;

HaOJIIOAATh 32 CBOMCTBAMH METAJIOB M UX COCAUHEHUH U SIBJICHUSIMH,
MPOUCXOISIIIUMU C HUMU,



WCMOJIb30BATh MPU XaPAKTEPUCTUKE METAIIIOB U UX COCTMHEHUMN OHATHUS:
CHEMETAJIBD), «TAIOTEHbD», «aJUIOTPOITHBIE BUIOU3MEHEHHUS», <GKECTKOCTD BOJBI»,
«BPEMEHHasI )KECTKOCTb BOJIbI», «ITOCTOSTHHASI )KECTKOCTh BOJIbI», «00I11Iast
AKECTKOCTh BOJBI»;

JaBaTh XapaKTEPUCTUKY XUMUYECKUX JIEMEHTOB HEMETAJUIOB (BOJAOPO/IA,
rajioreHoB, KHUCJIOpo/a, cepbl, a3oTa, hocdopa, yriaepoia, KpeMHUS) M0 UX
II0J10’KeHUI0 B Ilepuoanyeckont cucreme XuMu4eckux 3iemenTos 1. 1.
MenneneeBa (XMMUYECKUN 3HAK, MTOPSIKOBBIM HOMED, MEPUO]], TPYIIIIA,
MOATpYIIa, OTHOCUTEIbHASL aTOMHAsi Macca, CTPOCHUE aToma (3apsil spa, YUCiIo
IIPOTOHOB U HEUTPOHOB B SiJIpE, 00IIee YUCIIO IJIEKTPOHOB, pacipeeicHue
AJIEKTPOHOB TIO DJIEKTPOHHBIM CIIOSIM ), IPOCTOE BEIIECTBO, (hopMyIia, Ha3BaHUE U
THII BBICIIIETO OKCHUA U THAPOKCHAA, GopMysia U XapakTep JETy4ero BOJOPOIHOTO
COCIMHCHUSA);

Ha3bIBaTh COCIMHEHHUS HEMETAUIOB U COCTABIIATh UX (hOPMYJIBI 110
HA3BAHUIO;

XapaKTEepU30BaTh CTPOCHHE, 00IIHNE (PU3MIECKUE U XUMHUECKHUE CBOMCTBA
MPOCTHIX BEUIECTB HEMETAJIOB;

OOBSICHSITh 3aBUCUMOCThH CBOUCTB (HMJIM MPEJICKA3bIBATh CBOHMCTRBA)
XUMHUYECKHUX JIEMEHTOB HEMETAJIOB (painyC, HEMETANIMYECKUE CBOMCTBA
3JIEMEHTOB, OKHCJIMTEIbHO BOCCTAHOBUTEIbHBIE CBOMCTBA
AJIIEMEHTOB) U 00pa3yeMbIX UMU COEAMHEHUH (KUCIOTHO OCHOBHBIE CBOMCTBA
BBICILIUX OKCUIOB U THIPOKCUIOB, JIETYYUX BOJOPOJHBIX COCAUHECHUN,
OKHCJIUTEIbHO BOCCTAHOBUTENIBHBIE CBOMCTBA) OT IMOJ0KEeHUS B [leproanyeckoii
cucteMe xuMuueckux 3iemeHToB Jl. . Menneneena;

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

COCTaBJISITh MOJICKYJISIPHBIE YPABHEHUS PEAKIUHU, XapaKTEPU3YIOIIUX
XUMHUYECKHE CBOWCTBA HEMETAJUIOB U UX COCUHEHUH, & TAKKE JJIEKTPOHHBIE
YPaBHEHUS MPOLIECCOB OKUCIICHNUS] BOCCTAHOBIICHUS,

YPAaBHEHUS JICKTPOJIMTUYECKON TUCCOLMALIMUI; MOJICKYJISIPHBIE, ITOJHBIE U
COKpAILICHHBIE NOHHBIE YPABHEHUS PEAKLUN C yYaCTUEM JJIEKTPOJIUTOB;

YCTaHABJIMBATh PUUYNHHO-CJIEACTBEHHBIC CBA3U MEXAY CTPOCHUEM aTOMa,
XUMHUYECKOU CBA3BIO, TUIIOM KPUCTAJUIMYECKON PEIIETKN HEMETAJUIOB U UX
COCIMHEHU, X OOIIMMHU GU3MUECKIUMHU U XUMHYECKUMU CBONCTBAMU;

ONMUCHIBATH XUMHYECKUE CBOMCTBA BOAOPO/IA, FAJIOT€HOB, KHUCIOPOAA, CEPHI,
azota, ¢pocdopa, rpadura, anmasa, KPEMHUS U UX COCTUHEHUN C TTOMOIIIBIO
€CTECTBEHHOTO (PYCCKOTO WM POJHOTO) SA3bIKA U
A3bIKa XUMUH;

OMUCHIBAThH CIIOCOOBI YCTPAHEHHUSI 5KECTKOCTH BOJIBI U BBITIOJIHSATh
COOTBETCTBYIOIIMN UM XUMUYECKAN SKCIIEPUMEHT;

BBITIOJIHSITh, HAOIIOJIATh U OMUCHIBATH XUMUYECKHUM SKCIIEPUMEHT 110
pacro3HaBaHUIO HOHOB BOJOPOJa U aMMOHUSI, Cylb(daT-, KapOOHAT- , CUJIUKAT- ,
docdar- , xsopua- , OpoMua- , HOIU/- HUOHOB;



AKCIIEPUMEHTAIIBHO UCCIIE0BATh CBOMCTBA METAJJIOB U X COCIUHEHNUM,
peliaTh SKCIEPUMEHTAIBHBIC 3a7a4uu 110 TeMe «HemeTabny,

OIACBHIBATH XUMUYECKUHN IKCIIEPUMEHT C TTIOMOILBIO €CTECTBEHHOTO
(pyccKOro Wiy poJHOTO) sI3bIKA U A3bIKa XUMUH;

IIPOBOJIUTH PACUETHI IO XUMUYECKUM (HOpMYJIaM U YPABHEHUSIM PEaKIIUM,
MPOTEKAIOMINX C YYaCTUEM HEMETAJIOB U UX COCUHEHUN.



Coaep:xanue nporpaMmsl Y4eOHOro Kypca 9kiiacca (2 yaca)

IToBTOpPEHHE OCHOBHBIX BOIIPOCOB Kypca 8 Kiiacca
1 BBeJleHne B Kypc 9 kiacca (64)

XapakTepucTUKa JIEMEHTa 110 ero noyokeHuro B [lepuonuyeckoit cucreme
xumudeckux 3eMeHToB JI. 1. MengeneeBa. CBoicTBa OKCUJIOB, KUCIIOT,
OCHOBAaHUM U COJICH B CBETE TEOPUU BJIIEKTPOIUTUUECKON AUCCOLIUALIUUA U
OKHCJICHUS BOCCTAHOBJICHHS.

[Tonsitue o nmepexoaHbIX AnemMeHTax. AMporepHocTs. ['eHeTHuecKuit psij
MEPEXOTHOTO JIEMEHTA.

[Tepuonnueckuii 3axkoH u [lepuognueckas cucreMa XMMUYECKUX
aneMmeHToB J[. 1. MenaeneeBa B cBETE yUEHHs O CTPOCHUHU atroma. VX 3HaueHue.

JlaGoparopHsiii onbIT. 1. [lomydeHue ruApoKcua IMHKA U UCCIICIOBAHNE
€ro CBOMCTB.

Tema 1. MeTainl (154)

[Tonoxenne metannos B [lepronueckoil CUCTEME XUMUUYECKUX 2JIEMEHTOB
. . MenpgeneeBa. Metaiuimueckass KpUCTAJUIMYECKAs PEIICTKA U METaJUIMYECKast
xuMudeckas cBs3b. O0mue gpuznueckue cBocTBa MeTaliioB. CIuiaBbl, UX
CBOMCTBA M 3HaU€HHE. XMMUYECKUE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTEIEH, a
TaK)K€ B CBETE UX IOJIOKEHHS B AJIEKTPOXUMUYECKOM Py HAMPSKEHUIM
METaJIIOB.

Koppo3zust meTaioB u ciocodsl 60pb0bI ¢ HeMl. MeTasuibl B IPUPOJE.
OG61ue crocoObl UX MOJTYUCHUS.

OO61mast XxapakTepUCTHKA IIEIOYHBIX METAIIIOB. MeTalljibl B IPUPO/IE.
O6mume crioco6b! ux nomydeHusi. Crpoenne aromoB. [lerounbie MeTaIbl —
IPOCTHIE BelllecTBA. BaxkHeillne coeIMHEHNS IEII0YHBIX METAJIIIOB — OKCHUBI,
TUAPOKCUIBI U CONTH (XJIOPHIBI, KapOOHATHI, CyIb(haThl, HUTPAThI), UX CBOMCTBA U
IpUMEHCHHE B HAPOJHOM X03siicTBe. Kanuiinbie ynoopeHusl.

OO6mast XxapakTepUCTHKA HIEMEHTOB I1aBHOM nmoarpynmsl [ rpynms.
Crpoenue aromoB. lllenouHo3zemenbHble METaIbl — MPOCTHIE BEILIECTBA.
Baxuelmme coeTUHEHNs IEI0YHO3EMENIBHBIX METAJNIOB — OKCHUBL, THAPOKCUIIBI
U CONU (XJIOpUBI, KapOOHATHI, HUTPATHI, Cylb]aTsl, hochaThl), UX CBOMCTBA U
IIPUMEHEHHE B HAPOJHOM XO35IUCTBE.

Anromunnii. CtpoeHue atoMma, (pu3udecKrue 1 XUMHIECKHE CBOMCTBA
npocToro Beuiectsa. CoeTMHEeHHS aTFOMUHUS — OKCHUJ U TUAPOKCHU, UX
ampoTepHbIi Xapaktep. Baxkneiimue conu amomunus. [I[puMeHeHne amoMUHAS |
€ro COCIMHECHUM.

Kenezo. Ctpoenne atoma, GU3NISCKHE M XUMUICCKHE CBOMCTBA MPOCTOTO
BenecTBa. ['enernueckue psasl Fe2+ u Fe3+. Baxueimue conu xxenesa.
3HAYEHHUE HKEJE3a U €ro COCAUHEHUM IJIsl TPUPOIBI U
HApOJHOI'0 XO35KCTBA.



Jemounctpanuu. OOpasiibl MET0YHBIX U MIET0YHO3EMETbHBIX METAIIOB.
O6pasupbl crinaBoB. B3anmoaeiicTBre HaTpUst, TUTUS U KAJIBIUS C BOJIOM.
B3aumopenicTBue HaTpUsA U MarHus ¢ KUCJIOPOIOM.

B3aumopenictue MeTauuioB ¢ HeMetauiamu. Ilonydenue ruipokcuioB
xenesa (II) u (I11).

JIaGopatopHsbie onbIThl. 12. B3aumoelcTBie pacTBOPOB KUCIIOT U COJIEH €
Metauiamu. 13. O3HakomieHue ¢ pyaamu xenesa. 14. OkpammBaHue miaMeHu
COJISIMM IIEIOYHBIX MeTaIoB. 15. B3aumoeiicTBre Kaubliys ¢ Boaoi. 16.
[lonyuyeHnne ruipoKcuIa KanbUus U UCClIe0BaHue ero cBoucTB. 17. [lonydyenue
TUJPOKCH/IA ATIOMUHUS U UCCIIEIOBAHUE €ro CBOMCTB. 18. B3aumopelictaue
xenesa ¢ consiHor kuciotou. 19. [Monyuenne runpokcuaos xenesa (I11) u (1) u
U3YUYECHHUE UX CBOUCTB.

Tema 2. IlpakTuxym Nel. CBoiicTBa MeTA/UI0B U UX coeqUHEeHU (34)

1. OcymiecTBiieHHE LIEMTOYKH XUMUAYECKUX MpeBpanienuil.2. [Tonyuenue u
CBOMCTBA COCIMHEHMI MeTAJIOB. 3. Pemienre skcnepuMeHTalbHbIX 33/1a4 Ha
pacrno3HaBaHUE U MOJYYEHUE COCTUHEHUN METaJIJIOB.

Tema 3. Hemetanasl (234)

OO6m1as xapakTepuCcTHKa HEMETAIIJIOB: MojlokeHue B [lepuoanyeckoi
cucreMe XuMuaeckux aemeHToB JI. . MeneneeBa, 0cOOEHHOCTH CTPOCHUS
aTOMOB, 3JIEKTPOOTPpUIIATENBHOCTH (D) Kak Mepa «HEMETAUIMYHOCTHY, psaa 0.
Kpucranimyeckoe cTpoeHHe HEMETANIOB — MPOCTHIX BEIIECTB. AJUIOTPOIHS.
du3nvecKue CBOMCTBa HeMeTaNIOB. OTHOCUTEILHOCTD MOHATHN «METAILI» U
«HEMETAJL.

Bonopon. [lonoxxenue Bogoposa B [lepuoanueckoi cCUCTEME XUMMUYECKHUX
anemenToB JI. . MenaeneeBa. CTpoeHue aroMa U MOJIEKYJbl. OU3NYECKUE U
XUMHUYECKHE CBOMCTBA BOAOPO/IA, €T0 MOJIyYEHNE U IPUMEHEHUE.

Bona. Ctpoenune Mmonekyinbl. BonopoaHas xumuueckast CBsi3b. OuU3nyecKue
CBOMCTBA BOJIbl. AHOMAJIUM CBOMCTB BOJbI. [ uapoduasHbie U TUAPO(GOOHbIE
BeIIECTBA. XMMUYECKHUE CBOMCTBA BOABI. KpyroBOpOT BOJIBI B IPUPOJIE.
Bonoounctka. Asparus Bojbl. beiToBbie QriibTpbl. MUHEpaabHbBIE BOIBI.
JluctunnvpoBaHHasi BOAA, €€ MOJyYEHUE U IPUMEHCHHUE.

O6mas xapakTepucTrka rajgoreHoB. CtpoeHue atoMoB. [IpocTeie BemecTBa
Y OCHOBHBIE COCJIMHEHUS TJIOT€HOB, UX CBOMCTBa. KpaTkue cBeaeHus 0 XJI0pe,
opome, pTope u iose. [IppumeHeHne raJJoreHoB M X COCTMHCHUH B HAPOTHOM
XO3SIUCTBE.

Cepa. CTpoenue aToma, aJNIOTPOIHSI, CBOMCTBA U MPUMEHEHUE
pombuueckoit cepsl. Okcunpt cepsl (IV) u (VI), ux nomydenue, cBONCTBA U
npuMmeHeHnne. CepHasi KUCIIOTa U €€ COJIM, MX PUMEHECHHUE
B HAPOJIHOM XO0351iUCTBE. [[pON3BOICTBO CEPHOM KUCIIOTHI.

A3zot. CTpoeHHe aToMa U MOJIEKYJIbl, CBOMCTBA TPOCTOTO BEUIECTBA.
AMMMaK, CTpOCHUE, CBOMCTBA, MOJy4YeHHUE U MpuMeHeHne. Colu aMMOHUS, UX
cBoiicTBa u mpuMeHenue. Okcuasl azora (I1I) u (IV).



A30THas KHMCIJIOTa, €€ CBOWCTBA U MPUMEHEHUE. HUTpaTel 1 HUTPUTBHIL,
npo0iemMa uxX CoiepkKaHusl B CEIbCKOX035IMCTBEHHON MPOAYKIUU. A30THbBIE
yA0OpeHus.

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

yIn0OpeHus.

VYrinepon. Ctpoenue aromMa, alsIoTpOIUs, CBOMCTBA MOIU(DUKAIIHIA,
npumenenue. Oxkcuasl yraepoaa (I1) u (IV), ux cBolicTBa U IpUMEHEHHE.
KapGonatsl: kanbuur, cojia, MOTalll, UX 3HaYeHUE B IPUPOJIE U KU3HU YEIOBEKA.
Kpemnuii. CtpoeHne atoMa, KpUCTAIUNIMYECKUI KPEMHUM, €0 CBOMCTBA U
npumenenue. Oxcug kpemuus (IV), ero npupoabie pa3HOBUIHOCTH. CHUITMKATHI.
3HauYeHUE COETMHEHNI KPEMHUS B )KMBOM U HEKUBOU npupope. Ilonstue o
CUJIMKATHOM MPOMBIIIJIEHHOCTH.

Hemonctpanuu. O6pasipl raloreHoB — MPOCTHIX BEIIECTB.
B3aumozeiicTBue TalOreHOB ¢ HATPUEM, C AIIOMUHUEM. BeITeCHEHHE XJI0pOM
Opoma wiH oj1a U3 pacTBOPOB UX coseil. B3anmoencTBre cepbl ¢ MeTauiamMu,
BOJIOPOJIOM M KHCTIOpoa0M. B3aumoneiicTBue KOHIEHTPUPOBAHHON a30THOM
KUCTIOTHI ¢ MeAbto. [lormoiienre yrieMm pacTBOPEHHBIX BEIIECTB HIIM Ta30B.
Boccranosnenune mean u3 ee okcuaa yriem. O0pasibl IpUPOIHBIX COSAMHEHH
xJiopa, cepsl, pochopa, yriepona, kpemuus. OOpasibl BaKHEHITUX JIs
HApOJIHOT'O XO3sICTBA Cyab(aToB, HUTPATOB, KapOoHaATOB, hochaTor. OOpa3IbI
CTEKJIa, KEPAMUKH, [IEMEHTA.

Jlabopatopusie onbIThl. 20. [lonydyeHne u pacrio3HaBaHie BOJOPOIA.

21. KauecTBeHHas peakliys Ha rajoreHua HoHsl. 22. [lonyueHnue u pacrio3HaBaHue
kuciopoja. 23. CoiicTBa pa30aBIeHHONW CEpHOU KUCIOTHL. 24. M3ydyeHue cBONCTB
amMmuaka. 25. Pacno3snaBanue coseii ammonusi. 26. CBoiicTBa pa30aBiieHHON
a30THOM KHCJIOTHIL. 27. B3aumojielicTBue KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C
Mmenbro. 28. 'openue Gocdopa Ha Bo3ayxe U B Kuciopose. 29. PacioznaBanue
docdaros. 30. 'openue yris B kucnopose. 31. Ilonydenne yroiabHON KUCIOTHI U
M3y4YE€HUE €€ CBOKCTB.
Tema 4. IlpakTukym 2. CBoiicTBa coelMHeHNH HeMeTALJIOB (34)

1. Pemenue skcnepuMeHTaNbHbBIX 3a/1a4 110 TeMe «Iloarpymma kucinopoga».

2. Pemienue skciepruMeHTaIbHbIX 3a7a4 1o Teme «[loarpynmnel a3ota u

yriaepoaa».

3. [omy4yenue, coOnpanue M pacro3HaBaHKE Ta30B.



Tema 5
OpraauuyecKkue coeuHEeHUuA (10/14 u)

BEHJ;ECTBH opraHuvYeCcKMe M HeOopraonmMmdYecKHe, OT-
HOCHTeJBHOCTE MNOHATHAA «OpPpraHHYecEKHMe BeIlllecT-
Ba». HpH'—IHHLI MHDI‘OOﬁp&BHH OpraHMmYecEMX CcOoemii-
HeHHuH. XUMHUYEecKoe CTpOoeHHMe OpraHHMYeCEKHX COemii-



HeHUui. MonekynaapHBIE B CTPYVKTYPHBIE (hOopMYyJIbI
OopraHmyecKHuX BeIlecTB.

MeTaHn M sTaH: CcTpOeHHMe MoJeKyJa. opeHmne me-
TaHa ¥ sTaHa. [lerugpuposanue sTaHa. [ Ipumenenue
MeTaHaAa.

XUMHUYeCcKoe CTPOeHHe MOJIEeKYJIbBI 3STHJIeHA.
IeBoitHasA cBA3L. BzanmMomecTBHMEe THJIEHA C BOJOIM.
Peakxnmumyu nmommmMmepusanmuu sTwwreHa. [lommsruiaern m
ero 3HadyeHHue.

IToraTue o nmpemeJbHBLIX OJHOATOMHBIX CIOHPTaX
Ha IDpHMepax MeTaHoOJIa ¥ sTaHoJaa. TpexaToOMHBIH
COMPT — T'JIHIIEPWH.

ITorsaTume 00 anberugax Ha ODpHUMepe VKCYCHOIO
anbmeruga. OKHcJIeHMe ajJbderujia B KHUCJI0TY.

OmgHOOCHOBHBIE IIpeeibHbIe KapDOHOBBLIE KHCJIO-
ThI Ha IpHUMepe VKCYCHOH KHcaoThkl. Ee cBoiicTBa M1
npumeHeHue. CreapHMHOBAA KHCJIOTA KaK IpeacTa-
BHUTEJIb *XHUPHBIX KAPODOHOBBIX KHCJIOT.

Peakmuu sTepudHMKAIIMHA M MOHATHE O CJIOXKHBIX
abhupax. HHuUpbl KaK CJHO0XXKHBIe 3(pHUPHLI I'NIUIIEePHHA
M KUPHBIX KHCJIOT.

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

IHlomarTue 00 yraeBomax. I'moxoza, ee cBoicTBAa
H 3HayveHMe. KpaxMay ¥ meJurwJao3a (B cpaBHEeHMH),
X OHMOoJIorudYecKas POJib.

Hdemorcrpamuu. Mogenu MoOJeKyJI MeTaHa WU ApV-
r'mx VyIrJeBogopoaoB. BsaaumomeiicTBHMe 3STHIIEHA C
OpOMHOMR BOJOH M PACTBOPOM IIepMaHTraHaTa KaJInsdA.
O0Opa3s3ibl 3TAaHOJIA U IVNIUIlepuHa. KavecTBeHHadA peak-
IIMA HA MHOTroaTOMHBIe coupThi. IlomyueHnme yKcyce-
HO-3THJI0OBOTO 3chhupa. OMbLIeHHe 3KHUpa. BzaummMmonei-
CTBHE IJVIIKO3bl ¢ aMMHAYHLIM PpPAaACTBOPOM OKCHIA
cepedbpa. KayvecTBeHHasa peakiinda Ha Kpaxmau. J[loxka-
3AaTeNILCTBO HAMUYMNA (PYVHKIITHNOHAJBHBIX I'DYIIII B pac-
TBOPpaX aMHUHOKHCca0T. ['opeHue DeJIKOB (IIIepcTH HMJIH
NTUYBUX MepbeB). I[BeTHBIE peaKIiuu DEJIKOB.

JladopaTopHbIie onbkiThi. 14. FMiaroroBimernue Mmomae-
Jiel MOJIEKVYJI yriaeBomopomos. 15. CeolicTBa rjmiie-
PHHa. 10. B3aMMOJeHUCTBHE I'NTIOKO03EI C THAPOKCHIOM

menu (II) 6e3 marperanma U npu Harpeaauu. 17. Baa-
HMOJIEMCTBHE KPAXMAaJa ¢ HOJOM.
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Tema 6. O6001IeHNe 3HAHUI 110 XMMHH 32 KYPC OCHOBHO#M HIKOJIbI.
IMoaroroBka K rocyaapcrBenHoii nroropoi arrecramun (F'MA) (8u)

ITepnonnueckuii 3akoH u llepuoanueckas cucreMa XMMUYECKUX DJIEMEHTOB
. 1. MenneneeBa. PU3NYECKUN CMBICI OPSAKOBOIO HOMEPA 3JIEMEHTA, HOMEPOB
[epuoja 1 Tpynnbl. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB AJIEMEHTOB U UX
COEIMHEHNH B IEPUOJAX U IPYIIIAX B CBETE MPEACTABICHUN O CTPOCHUU aTOMOB
AJIEMEHTOB. 3HAYEHUE MTEPUOANYECKOTO 3aKOHA.

Bunabl XuMHAYECKUX CBA3EH U TUITBI KPUCTAIUINYECKUX PEIIETOK.
B3anmoCBs3b CTPOCHHUS U CBOWCTB BELIECTB.

Knaccudukanus XuMU4ecKUX peakiui o pa3IuyHbIM MMPU3HaKaM (UHCIIO U
COCTaB pearupyromux 1 o0pa3youmxcs BEeIIeCTB; HaIu4ue IPaHuIlbl pa3aena ¢as;
Ter10BOM 3 (PEeKT; N3BMEHEHHE CTele Hel OKUCIIEHUSI aTOMOB; MCII0JIb30BaHUE
KaTaJIn3aTopa; HanpaBieHue nporekanus). CKOpoCTh XUMHUYECKUX PEAKIIUI U
(dakTopsl, Baustonre Ha Hee. OOpPaTUMOCTh XMMUYECKUX PEAKIINI U CTIocOObI
CMEILEHUs XUMUYECKOT0 paBHOBecHs. [IpocThie U ciokHBIE BelecTBa. MeTasisl
Y HeMeTaJUlbl. | eHeTnuecKre psiibl MeTajia, HeMeTallla U IEPEX0HOr0 MeTajla.
Oxcuibl ¥ TUAPOKCHUIBI (OCHOBAHUS, KUCIOThI, aM(POTEepHbIE TUAPOKCUIBI), COIH.
Ux cocra, kinaccudukaius u o01ue XMMHYECKUE CBOMCTBA B CBETE TEOPHUHU
AJIEKTPOIUTUYECKON TUCCOLUALUU.

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

1. Ta6puensan 0.C. Xumus. 9 knacc: yae6HuK, M.: [Ipoda, 2017.

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

3. T'opkoBenko M.I0.Xumus. 9 knacc: [loypoyHblie pa3pabOTKHU K
yyeb6HukaM O.C. 'abpuensana; JI.C. 'yzesq; I'.E. Pyasutuca, O.T.
®enpamana.- M.: BAKO, 2004.

4. BupTtyasbHas aHnuKJIoneansa Kupuana u Meboaus. Ypoku xuMmuu 8-9
kJs1accol.2004.
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Ka.ﬂe}mapﬂo-TeMaanecxoe IJIAHUPOBAHHE

I[aTa ﬂaTa TeMa ypOKa I[OMa
9a 90 = HHee
= 3a/laHA
Kopp | xopp | & e
3] =%
®| eKnM | eKom
:-‘ b | b |
1. 3 XapakTepuCTUKa XUMUYIECKOTO DJIEMEHTA Ha 81.
=g OCHOBAHHH €ro MoyioxkeHus B T.M.
N=J
2. %z AMpOTEPHOCTE. §2.
S 9
2 & >
3. = 3 [Meproauueckuii 3akoH u Ilepuoanyeckas §3.
2 2 cucrema JI.11. Menaeneena.
4. g 2 XuMuUuecKas OpraHu3anus IPUPOJILL. 84
<
x
=]
5. 25 Xumuueckue peakuur. CKOPOCTh XUMUYECKON 85
§ 2 peaKIyu
(=3
6. g = Karanusatopsl ¥ KaTaius. 86
=
£ Bek MenHbIl, OpOH30BBIH, KEJIC3HBIN. §7
8. [Tono>KeHne METAIJIOB B IEPUOANYECKON cucteme | 38
Y CTPOEHHUE UX ATOMOB.
9. dusnyeckue cBolicTea MeTauioB. CIIaBbl. §9-10
10, XUMHUUECKUE CBOMCTBA METAILIOB. 88.
11. [TosryueHnE METAIIIOB. 89.
12 - Koppo3us MeTasuios. §10.
13, = [len04HbBIE METAIIIBL. §11.
2
14, 3 Bepuiuiuii, MarHuii ¥ meI0YHO3EMETIBHEIE §12.
§ METAaJLIBL.
15. < AnroMuHUH. 813.
16, XHUMHUYECKHE CBOMCTBA aTFOMUHUSA peaxiu
)51
17, Keneso. §14.
18, XUMUYECKHE CBOMCTBA Kejle3a 3aa4m
19. Pemenue 3amau. Beruncnenus mo YXP. 3anaqu
20, KonTpoisHas paboTa mo TeMe «MeTauibi». Huzue
HTyalTh

HOC.
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21,

AHanu3 KOHTPOJBbHON pabOThI

22, I1.p. «Ocywecmenenue yenouku Xumudeckux
- npespaueHuLy.
23, E 5 I1.p. «Ilonyuenue u ceolicmea coeourenull
. s MEMannioey.
=
24, 2 = I1.p. «Pewenue sxcnepumenmanbhulx 3a0a4 Ha
=}
S~ | pacnosuasanue u noryuenue coeouHeHuil
S o
=22 Memaniosy
25. HemeTaibl: aTOMBI M IIPOCTHIE BELIECTBA. 818.
Kucnopos, 030H, BO3IYX.
27, Boma 8§20.
28. Boja B KM3HU YelloBeKa §21.
29, IanoreHsl. §22.
30. CoeMHEeHHS TaJIOTEeHOB. 823
31, [Monyuenue rajgoreHoB. buojoruueckoe 3HaueHue | 324
¥ IPUMEHEHHUE.,
32 Kucnopo. §25.
33 Cepa. §26.
34, £ CoelMHEHUS CEPBI. §27.
™
N ~
35, - ITpOM3BOICTBO CEPHOM KHUCIIOTHIL. §27(no
2 KOHIIA).
36, = A3OT. §28.
=
%)
37) E AMMHEAK. §29.
38, Conu aMMOHUS. §30.
39, KucimopoaHblie coeiMHEHHS a30Ta. §31.
40, A30THas KUCIIOTA §31 (no
KOHIIQ)
41, Docdop H ero COeANHEHHS. §32.
43. KuciopoaHele COEUHEHUS YIIEPOIA. §34.
44, KpeMHuuii ¥ €ro COeMHEHHS. §35.
4. Pemenne 3amau 3azaM
46, %05 910%0:)

Kontponbshas padota no teme «Hemeramibny

HI.
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47, AHanu3 KOHTPOJIBHOM PabOThI e
BHUJI.
48, I1.p. Pewenue skcnepumenmanbHuix 3a0ay no ojopu
UTh
7 | meme «llooepynna xucnopooa».
49, < = = | I1.p. Pewenue sxcnepumeHmanvHulx 3a0ay no ojopm
=] UTh
2 & 5 = | meme «Ilooepynnel azoma u y2nepooay
5k
50, 55 & 2| [LP. «llonyuenue, cobupanue u pacnosnasanue ojopm
2]
=0 8 2| 2306y e
51, [TpeaMeT OpraHudeCcKOl XUMHUH. KOHCTIE
KT
52, IpeaensHbIE YIIIEBOIOPOIBL. KOHCTIS
- KT
=]
53 g HenpenenabHbie yrieBOIOPOIbI. DTHIICH. KoHCIIe
KT
-2
54 a CHHpTBI. KOHCIIC
= KT
55, é AJ'IBI[GFI/II[BI KOHCIIC
% KT
56, 2 [IpenenbHbIE OJJHOOCHOBHBIE KApOOHOBHIE KoHCIIe
KT
£ KUCJIOTHI
57 E Cnoxuble YQUpEI Koncrie
58, § }KI/IpI)I. KOHCIIC
2 KT
5 S
59, AMHMHOKHUCTOTHL. benku. KoHcre
KT
60. yFJIeBO,HBI. KOHCIIC
KT
61, [Meproanueckas cucrema .. Menaeneesa u 836
£ CTPOEHHE aTOMa
62, g DIEeKTPOOTPHIATENBHOCTE. CTeneHb okucaenus. | 837
8 CtpoeHue BemiecTna
Q
63, = Knaccupukanus xumuueckux peakuuii. Ckopocts | 338
8 & | XMMHUYECKOU peakiu
= I
64, E z & Jluccouuanus I€KTPOIUTOB B BOIAHBIX §39
% %’ % | pactBopax. MloHHbIC ypaBHEHHs PEaKLHUN
=
65. £ ¢ | OKHCIHTENbHO-BOCCTAHOBUTENBHBIE PEAKLIH. §40
= 0
1 N
66, = WroroBast KOHTpOJIbHAst paboTa Hunve
] una.
=
67, 5 AHanu3 KOHTpoNIbHO pabotel. Heoprannueckue | 841
$ BELIECTBA, X HOMEHKJIATYPa U KIacCU(pHUKaIHs.
68, S

XapakTepHbIe XUMUUYECKHE CBOMCTBA
HEOPraHWYECKUX BEUIECTB.

14




