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B cBfi3M ¢ BO3MOKHOCTHIO NepPexoa B JAHHOM Y4eOHOM roy Ha JUCTAHIMOHHOE O0yuyeHHe OYAyT MCIOJIb30BATHCS

cJIeyIoLIe TUIIbI YPOKOB!

— OHJIAWH-YPOKHU;

— BHJIEOYPOK Ha IEKTPOHHOH miardopme POIII;

— OHJIAMH MpakTUyeckas paboTa, BUACONpaKTUYECKas padboTa;

— OHJIaH-3KCKYPCH;

— YaT-IIUCKYCCHS;

— BUpTYyalibHas abopaTopHas paborta;

— OHJIAH-TECTUPOBAHHUE.

1.IINTAHUPYEMBIE PE3YJIbTbhI OCBOEHUSA YYEBHOI'O IPEJMETA

JINYHOCTHBIMHM Pe3yJIbTaTAMM OCBOCHHS MpeaMeTa « XUMUs» B 9 Kitacce SBISIFOTCS CISAYIONNe YMEHUS:

- 0CO3HABATh €IMHCTBO U IIEJIOCTHOCTH OKPYKAIOIIEr0 MUPa, BO3MOXHOCTHU €0 MMO3HABAEMOCTU U 0OBSICHUMOCTH Ha OCHOBE
JNOCTHKECHUN HAYKU;

- IOCTENIEHHO BBICTPAUBATh COOCTBEHHOE 11€IOCTHOE MUPOBO33PEHHE: OCO3HABATH MOTPEOHOCTH U TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YHCJI€ U B paMKaX CaMOCTOSITEIIbHOM JCSTEIbHOCTH BHE IIKOJIBI,

- OIIEHUBATD KU3HEHHBIC CUTYAIIUU C TOYKU 3pEeHUs 0€301acHOTr0 00pasa KU3HU U COXPAHEHHUS 37I0POBBS;

- OIIEHUBATH PKOJOTUYECKUM PUCK B3aUMOOTHOIIEHUH YeJIOBEKA U MPUPO/IBI.

- (hopMupOBaTh IKOJOTHYECKOE MBIIIICHNES: YMEHUE OIICHUBAThH CBOIO JEATEIBHOCTD U IMOCTYIKH IPYTUX JIFOJICH C TOUKH 3PCHUS
COXpaHEHUS OKPYIKAIOIICH CpeIbl - TapaHTa )KU3HU U OJIArOTIONydHs JTIoei Ha 3emiie.

MeTanpeaMeTHBIMU PE3yJIbTaTAMH OCBOCHUS Kypca «XUMUs» SBISICTCS (POPMHPOBAHNE YHUBEPCAIBHBIX YICOHBIX TCHCTBUI
(YY]D).

Pecynamusnvie YV/I.

- CAaMOCTOSITEILHO OOHAPYXKUBATh U (POPMYJUPOBATH YUECOHYIO MTPOOJIeMY, ONIPEACIISITh 1Ieib yUeOHOU NeATeIbHOCTH;

- BBIJIBUTATh BEPCUU PEIIEHUS MTPOOJIEMBI, 0CO3HABATh KOHEUHBIN pe3yIbTaT, BRLIOUPATh U3 MPEAJIOKEHHBIX U UCKATh
CaMOCTOSTENILHO CPEJCTBA JOCTHKEHUS 1IETIH;

- COCTaBIIATh (MHANBUAYATHHO WM B TPYIINE) TJIaH PEHICHUS TPOOIIEMBI;

- paboTas 10 TUTaHy, CBEPSATH CBOM JICUCTBHUS C MEIbIO U, IPU HEOOXOAUMOCTH, UCTIPABJIATH OIMTUOKH CAMOCTOSITEIHHO;




- B JIAJIOTEe C YYUTEJIEM COBEPILIEHCTBOBATh CAMOCTOSITEILHO BEIPAOOTAaHHBIE KPUTEPUHU OIICHKHU.

lloznasamenvnvie YV/I:

- aHaNIM3UPOBATh, CPABHUBATD, KIIACCUPUIIMPOBATH U 00001IaTh PaKThI U SIBJICHUS. BBISBISTH IPUUUHBI U CIIEICTBUS MPOCTHIX
SIBIICHUU.

- OCYILIECTBIISATh CPABHEHHUE, KIIACCU(PUKAIINIO, CAMOCTOSITEIbHO BEIOMPAsi OCHOBAHUSA U KPUTEPHUU JIJIs1 YKA3aHHBIX JIOTHYECKUX
Onepanmuii;

- CTPOUTD JIOTUUECKOE PACCYKJICHHUE, BKIIIOYAIOIIEE YCTAHOBICHUE MPUUYUHHO-CIICICTBEHHBIX CBSI3CH.

- CO3/1aBaTh CXEMATHUYECKHUE MOJICIU C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEePUCTUK 00OBEKTA.

- COCTaBJISITh TE€3UCHI, PA3JIMUHbBIC BUJIBI TIJIAHOB (ITPOCTHIX, CIOKHBIX U T.I1.).

- MpeoOpa3oBbIBaTh HH(MOPMALIMIO U3 OJJHOTO BUA B APYroil (TabauIly B TEKCT U TIp.).

- YMETh OMNPEENSITh BO3MOXKHBbIE MCTOUYHUKU HEOOXOJMMBIX CBEICHHUH, MPOU3BOJUTH MOUCK MH(pOpMAIUHU, aHAIW3UPOBATh U
OLIEHUBATh €€ JOCTOBEPHOCT.

Kovmyvuuxamuenvie YVJI:

CaMocCTOsITEIbHO OPraHU30BBIBATh y4eOHOE B3aMMOJCIHCTBHE B Tpymme (OmpenemsiTh OOIIMe e, paclpeiessiTh POy,
JIOTOBApUBATHCS APYT C IPYTOM U T.1.).

IIpenmeTHbie pe3yJibTaThl
K koH1y oOydenust B 9 kjiacce npeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpaxarb C(HOPMHPOBAHHOCTH Y
oOy4JaronmMxcst yMEHUM:

e PAacCKpbIBaThb CMBICJ OCHOBHBIX XMMHUYECKHX IOHSITHUWA: XUMHUYECKHM AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTWOH, aHWOH,
MIPOCTOE BEILIECTBO, CJI0KHOE BELIECTBO, BAJIICHTHOCTbH, 3JICKTPOOTPULATEIIBHOCTh, CTENECHb OKHCIIEHUS, XUMHUYECKAs
peakiusi, XMMHUYECKas CBsA3b, TEIUIOBOM Hh(dEKT peakiuu, MoJib, MOJSIPHBIA O00BEM, pacTBOp, DIICKTPOJHTHI,
HEDJICKTPOJUTHI, AJIEKTPOIUTHUECKAsT TUCCOIMAIINS, PEAKIMM HOHHOTO OOMEHA, KaTajau3aTop, XMMHUYECKOE PaBHOBECHE,
oOpatumMbie W HEOOpaTUMBIE PEAKIIMHU, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC DPEAKIIMH, OKHCIHUTENb, BOCCTAHOBHTEIb,
OKHCJICHHE W BOCCTAHOBJIEHUE, AJTIOTPONHs, aM(POTEPHOCTh, XUMHUYECKasl CBA3h (KOBAJICHTHAS, HOHHAS, METAJNINYECKasl),



KpUCTAJNINYECKAs] PELIETKA, KOPPO3HsSl METAJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKON peakUuuu, MpPEAesIbHO AOMyCTHMast
koHneHntpanus [1JIK BemecTna;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUNA U MPUMEHATH 3TH MOHATHS MPU OMKMCAHUU BEUIECTB U UX
IIPEBPAILICHUN;

UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJISl COCTABJICHHS (POPMYJI BEIIECTB U YPABHEHUN XUMUUECKUX PEAKIIHIA;
ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHHUS XHUMHUYECKHUX DJJIEMEHTOB B COCAMHEHUAX Pa3IUYHOTO COCTaBa,
MIPUHAJIJICAKHOCTDH BEIIECTB K OMPEACIIEHHOMY KJIACCY COEIMHEHMI mo (popMyraM, BUJI XUMUYECKOHN CBSI3U (KOBAJICHTHAS,
WOHHAsl, METAJUIMYECKas) B HEOPTAaHUYECKUX COCIUHEHMSIX, 3aps] MOHA MO0 XMMHUYECKOM (popMyre, XapakTep cpeibl B
BOJIHBIX PACTBOPAX HEOPTAaHUYECKUX COCTUHEHUM, TUI KPUCTATUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBRA,

packpbiBaTh cMmbica Ilepuonuueckoro 3akona JI. VM. MenzaeneeBa U JeMOHCTPUPOBATh €ro MOHUMAaHUE: OMUCHIBATH U
XapakTepu3oBaTh TabinuHyto Gopmy Ileprmoanueckoit CUCTEMbI XUMUUECKUX SJIEMEHTOB: Pa3iMyaTh MOHATHUS «TJIaBHAs
noarpynmna (A-rpynna)» u «mnodounas noarpynmna (b-rpynmna)y», mansle u 00dbIINE IEPUOABI, COOTHOCUTH 0003HAYEHUS,
KOTOpbIE HMMEIOTCS B MEPUOJAMYECKOW TabNMIle, C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XHUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsij sApa, 00IIee YUCIO IECKTPOHOB U PACTIPEEICHUE MX IO 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH
o0l1ue 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U MX COCIUWHEHUW B Tpejesiax MajbIX MEPUOJIOB M TJIABHBIX
NOATPYHI C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTAaHUUYECKHE BEIIECTBA, XMMUYECKHE peakiuu (M0 YUCITY U COCTaBY
y4acTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 H3MEHEHUIO CTEMEeHEW OKHUCICHHS XUMUYECKHUX
AJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIME W ChHeUupUUEeCKue XUMUYECKHE CBOMCTBA MPOCTBIX U CIIOXKHBIX BEIIECTB,
MOATBEPXKasi ONMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U MIOHHBIX YPABHEHUU COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUH;
COCTaBJIATh YpPaBHEHUS DJICKTPOJUTUUECKON JUCCOIMALMM KHUCJIOT, WIEJI0UYed M COJIe, TOJIHbIE M COKpallEHHbIC
YpaBHEHMS PEAKIIUA MOHHOTO OOMEHA, YpaBHEHMS PEAKIUM, MOATBEPKIAIOIMIUX CYIIECTBOBAaHWE T'C€HETUYECKOU CBSI3U
MEXy BEIIECTBAMHU Pa3IMYHBIX KJIaCCOB,;

pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi MOCPEICTBOM COCTABJICHUS JICKTPOHHOTO OajlaHca
3TUX PEaAKIINM;

MIPOTHO3UPOBATh CBOMCTBAa BEHIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS, BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX
MIPEBPAILECHUN B pa3JIUYHBIX YCIOBUSIX;



o BBIYUCIATH OTHOCUTEIHHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAaCCOBYIO JIOJII0 XMMHUYECKOTO AJIEMEHTa 10
dbopmMyIe coeTuHEHNUs, MACCOBYIO JOJIIO BEILIECTBA B pACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKOW pEaKIInH;

o CcOOJIOAATH MpPaBUJIA MMOJIH30BAHUS XUMUYECKOM MOCYI01 U 1a00paTOpHBIM 000PYIOBAHHEM, a TAK)KE MpaBHIia 0OpalleHus
C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BHITIOJHEHHUIO JTAOOPATOPHBIX XMMUYECKUX OIBITOB MO MOIYYEHUIO U
COOMpPaHUIO ra3000pa3HBIX BEIIESCTB (AMMHUAaKa U yTIIEKUCIIOTOo Tra3a);

o TPOBOAWTH PEAKIMH, MOATBEPIKIAIONINE KAYECTBEHHBIM COCTAaB Pa3jMUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM
xJjopua-, Opomua-, HOaUA-, KapOoHaT-, Gocdar-, CUIMKAT-, CyIb(paT-, TUAPOKCHI-MOHBI, KATUOHBI AMMOHHUS U HOHBI
M3YYECHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;

e TMPUMEHATH OCHOBHBIC OIEpAIlUUd MBICIUTECIBHON JEATCIbHOCTH — aHajlu3 U CHUHTE3, CpaBHEHUEe, 00o00IIeHue,
CHCTEMATHU3AIMIO, BBIABICHUE ITPUUYMHHO-CIECACTBEHHBIX CBS3€M — 11 M3YYCHHUS CBOMCTB BEIIECTB M XHUMHYECKUX
peakiuii, €eCTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS — HaONIOACHUE, HU3MEpPEHHE, MOJCIUPOBAHUE, SKCIEPUMEHT

(peayIbHBIN 1 MBICIICHHBIN ).

2.COAEP) XAHUE MPOI'PAMMUBI
Paszpnes 1. Beegenue. . O01mas xapakTepucTHKA XMMHYECKHUX 3JIEMEHTOB M XMMUYeCKUX peakuuii. [lepuoanyecknii 3aKoH
u [lepuoanueckasi cucreMa XumMudeckux iemenToB JI.U.MennesneeBa. (129acoB).

XapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB HA OCHOBAHUU UX MOJOkeHUs B [lepuoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
['eHeTnueckuil psAa dJIEMEHTa—HEMETAUIA, JJIeMeHTa—MeTauia. lloHsAThe O mepexogHpIX METaulax Ha IpUMEpe LHMHKA.
I'eneTnueckuit psa MEpEeXOIHOro METaJIa.

[lepponnueckuii 3aKOH U IMEPUOJMYECKAS CUCTEMA XUMHUYECKMX DJIEMEHTOB: MPEANOCBUIKA CO3LJAHUS, SBOJIOLUSA
dbopmynupoBok. [Ipuunnsl nepuoguyHocTy. 3HaueHue llepuoauyeckoro 3akoHa sl pa3BUTUS HaykKu. JIMYHOCTHBIE KauecTBa
JI.1. Menaeneena.

XUMHUYECKAsT OpraHU3alusl KUBOM U HEXKUBOUW MPUPOJBI. XUMUUYECKUN COCTaB sIpa, MAHTUUA U 36MHOU KOpPBI. XHMHUYECKHUE
3JIEMEHTHI B KJIETKAaX )KUBBIX OPTraHU3MOB. Makpo- 1 MUKPOIJIEMEHTHI.

O06o001eHne cBeleHni 0 XUMUYeCKuX peaknusx. Kimaccuukanuss XuMUIeCKUX PEakIuid Mo pa3IudHbIM MPU3HAKAM: «UUCIIO
U COCTaB pEarupyromux 1 00pa3yronIxcs BEIIECTBY, «TEIIOBOM 3P PeKT», «HANpaBICHUE», KA3MEHEHHE CTETIEHEH OKUCIIECHUS
AJIEMEHTOB, 00Pa3yIOIIMX Pearupyromire BEIIECTBa», «(ha3ay, «MCIOoJb30BaHIE KaTaTu3aTopay.



[lonsitue o CKOpPOCTH XUMHYECKOM PCaKInu. CDaKTOPI)I, BJIMATIOININC HA CKOPOCTbH XHMMHYCCKHX peaKuHﬁ. KaTaJII/IBaTOpBI )41
KaTaJln3. HHFH6I/ITOpBI. AHTI/IOKCI/II[aHTBI.

Pa3nen 2. Metajuibl(15 yacoB)

[Tonoxxenne MetamoB B Ilepumoamueckoi cuctemMe xumuueckux sieMeHToB .M. MenneneeBa. CrpoeHune atromMoB U
kpucrauioB. dusnyeckue cpoiicTBa. CmiaBbl (CTajab, YYryH, AIOPATIOMUHHUEI, OpOH3a), MX CBOWCTBa M 3HadyeHue. OOmme
XUMHUYECKHE CBOMCTBA METALIOB: PEAKIUU C HEMETAJUIaMH, KHUCJIOTaMHU, COJSIMU. OJEKTPOXMMHUYECKHN P HANpsKEHUN
METaJUIOB M €r0 MCIOJIb30BaHUE JJIsi MPOTHO3UPOBAHMS XMMUYECKHX CBOMCTB KOHKPETHBIX METauioB. DOpPMBI MPUPOIHBIX
COCIMHEHUI METa/NIoB KaK (YHKIMS KX XUMUYECKOM aKTUBHOCTU. MmuHepanbl M TOpHbIE mopoAabl. Pynwl kenesa, Menw,
amtoMuHusA, PTYTH.. CriocoObl monydeHus: meTauioB. lloHsTue o MeTamtypruu. DJIEeKTposiu3 paciuiaBoB cojeil. Kopposus
METaJUIOB M CIUIaBOB Kak pe3yJbTaT M Kak (akTop 3arpsi3HEHUs OKpyxaroumed cpeasl. [[pogykTel XMMHYECKOW H
ANEKTPOXUMHUYECKON KOPPO3HH KaK 3arpsA3HSIONIME BelllecTBa. BiusHue npoyKToB KOPpO3HH Ha oOuTaTene BojjoeMoB. bopb0a
c Koppo3uei — 0opb0a 3a COXpaHEHHE KayecTBa NPUPOAHON cpelibl. OCHOBHBIE METO/IbI 3AIIUTHl METAJIIOB OT KOPPO3HH.

[IlenouyHble METaUIbI: CTPOEHUE aTOMOB, KPUCTAIIOB, (PU3NYECKUE U XUMHUYECKHE CBOMCTBa. PacnpocTpaHeHHe IMIETOYHBIX
METauIoB B mpupone. lIoBbIIEHWE TOKCMYHOCTH 3JIEMEHTOB B Ipeenax noarpymil. @u3noiorudeckas poib HaTpus H
kanusi. OKCuabl, NEPOKCUIbI, THIPOKCUABI M COJU (XJIOpUAbl, KapOOHAThl, Cylb(aTbl, HUTPATh) IIETOUYHBIX METAJIOB, HMX
CBOMCTBA U IPUMEHEHHUE.

[IlenoyHO3€eMeNbHbIE METAJUIBI: CTPOCHHE aTOMOB, KPHUCTaNIOB, (U3MYECKME U XMMHYECKHE cBoicTBa. PacmpocTpanenue

HIEJI0YHO3EMENBHBIX METAJJIOB B mpupoae. Kanbiuii 1 MarHuii — BaXKHble MaKpO3JIEMEHTHI, BXOJAIIME B COCTaB KUBOTHBIX U
PACTUTENbHBIX OpraHu3MoB. OKCHIIBI, THIPOKCUABI M COJU (XJOPHUAbI, KapOOHAThl, CyIb(aThl, HUTPATHI, OpTOHOCHATHI)
IIEJI0YHO3EMENBHBIX METAIUIOB M MarHus, X CBOMCTBa U npuMeHeHue.ConepKaHue Marus U Kajablus B OpraHU3Me YeJIOBeKa.
VYyacTie HOHOB KaJIbLIMsI B MPOLECCE CBEPThIBaHUS KPOBU.JKECTKOCTh BO/ABI, OOYCIOBIEHHAS NPUCYTCTBUEM B HEW KapOOHATOB
KaJIbLIMS U MarHus. XMMHUYECKHe U (PU3NYECKUE METOAbl YCTPAHEHHUS )KECTKOCTH BO/IBI.
AJIOMUHUNA: CTpOEHHE aToMa W KpucTallla, (PU3MYECKUEe W XUMHUYECKHE CBOICTBa, MpUMEHEeHHE. BakHeline coeauHeHUs:
OKCUJl, TUIpOKCHU] (aMPOTEPHOCTh OKCHJIA U THUIAPOKCHUIA) M coiu (xJjopun, cyibdar). IlpumeHeHue coenuHeHUMN
anmoMuHuA. Pu3noIornyecKkas pojp alroMuHus. [IpupoaHble coeMHEHHs amtOMHUHHS. AHTPOIIOT€HHBIE HCTOYHUKN ATFOMUHUA.
BelmenaunBanue alrOMUHHS B BOJOEMaxX MPH MX 3aKUCIeHHH. OTpHULATEIbHOE JEHCTBHE MOHOB QJFOMUHUS HA JABIXATEJIbHYIO
CUCTEMY PBbIO.



XKene3o: crpoeHne aTomMa W KpHCTauia, QU3MUECKHE W XMMHUYECKHE CBOWCTBA. TEXHOTEHHBIE HMCTOYHUKH COCIUHECHUN
xeneza B Onocdepe. BakHelme coemuHEHUS: OKCHIBI, THIPOKCHIIBI, UX aMPOTepHOCTh. | 'eHeTnueckue psnel sxenesza(ll) u
(111). Baxxneiimue conu sxene3a (xaopuabl, cyiabdarbl). KauecTBennble peaknmu Ha coeauHenus skenesa(ll) u (II). Pois
COCIMHEHMI ’kese3a B (DYHKIIMOHUPOBAHUHU >KUBBIX OopraHu3moB. Ob6mietokcuyeckoe nedctBue coiet sxenesa(ll) (ocobenHo
XJIOpU/Ia) Ha OPTaHU3M YeJIOBEKa.

O06001meHune: B3aMMOCB3b COCTaBa, CTPOCHHUS, CBOWCTB, TPUMEHEHUS 1 TIOJIYICHHS METAILIOB ¥ MIX COCTMHCHUM.

Paznen 3 :IlpakTukym «CBolicTBa MeTAJJIOB U UX coeanHennii (3 yaca)

[Ipaktrueckass pabora 1. OcymiecTBieHHE LENOYKH XUMUYECKUX MPEBPAILEHUN METAJIIOB .
[Ipaktruueckas padora Ne2. [lonyueHue u CBOMCTBA COEAMHEHUI METAILIIOB

[Ipaktrueckas padora Ne 3.Penienne sKCiepUMEHTANIbHBIX 334 Ha PacliO3HABaHUE U MOIYYEHHUIO BEILIECTB

Pa3gen 3. Hemeraniabl.(24 yacoB)

OO6mas xapakTepUCTHKa HEMETaUIoB: TosiokeHue B Ilepuoamdeckoii cucteme xumuueckux asnemeHToB J[. M. Menneneena,
OCOOEHHOCTH CTPOEHHUSI aTOMOB, 3JIEKTpooTpulaTeabHOCTh (D0) Kak Mepa «HemeTauyHocTy, psia 0. Kpucramimueckoe
CTPOCHHUE HEMETAJIJIOB — MPOCTHIX BelIecTB. AjuioTponus. Pusnyeckue CBOWCTBA HeMETa/uIOB. OTHOCUTEIBHOCTh MOHSTHUM
«METAID» U «HEMETAJLID».

Bopopona: nonoxenue B Ilepuoamyeckoil cucreMe, CTpOCHHE aTOMOB, M30TOIBL. BOAOpOI — MpPOCTOE BEHIECTBO: CTPOCHHUE
MOJIEKYJIbI, KpUCTasia, GU3NYECKUEe U XUMUUYECKUE CBOMCTBA, MOJTyUYeHUE U TPUMEHEeHHE. BOI0po1 Kak HICTOUYHUK SKOJOTHYECKU
YUCTOM TEIJIOBOM HEPruu B OyaymieM. [ uapuibl METaajioB — UCTOYHUK BOJAOPOAHOTO TOTUIMBA JJIsl aBTOMOOMIICH CEroiHs.
I"anorensr: nonoxxenue B Ilepuoauueckoit cucteMe, CTpoeHUE aTOMOB. ['ajoreHbl — MPOCThIE BEIIECTBA: CTPOCHHUE MOJICKYII,
KpPUCTAJUIOB, (hU3UYECKHE CBOMCTBA. XMMHUUYECKHE CBONCTBA TaJIOTEHOB: B3aWMOJICHCTBUE C METa/IaMH, BOJIOPOJIOM, BOJOM,
BBITECHCHUE TaJIOTEHOB JPYr Jpyra M3 PacTBOPOB coJieil. XJIOpPOBOJOPOJ W COJIsTHAS KHUCJIOTa: MoJiydeHue, (puzuueckue u
XUMHYECKHE CBoOMcTBa. XJiopuabl. KadecTBeHHbIE peaKIIMM Ha TaJOTeHUA-MOHBI. ['ajJoreéHbl W MX COEJAMHEHHS B IPHUPOJE,
MPOMBIIIUICHHOCTH, MEIUIIMHE, CEIThCKOM XO3SMCTBE, ObITy. buonorudeckass posib rajgoreHoB. TeXHOTEHHBIE HMCTOYHUKH
rajJjoreHoB U WX coeauHeHui B Ounocdepe. OTpulaTenbHOE IEHCTBHE TaJON€HOB HAa PACTUTEIbHBIC W KUBOTHBIE OPraHU3MBbI.
Mepsl 1o npeynpexACHUIO MOMAIaHNs TAJIOTEHOB B PUPOAHYIO CPELY.



XanbkoreHsl. [lonokeHuE 53JIEMEHTOB NOATPYHIBI KUCIOPOJAa B IEPUOAUYECKON CHCTEME XUMHUYECKHUX DJIEMEHTOB
J.M.MeHneneeBa, MX XapaKTEpUCTHKAa Ha aTOMAapHOM, MOJIEKYJISIPHOM M MakpoypoBHE. HaxoJieHWe XallbKOT€HOB B
npupoae. Kucnopon u cepa kak 6uoreHsble 351eMeHThl. CeieH — OMOJIOTMYeCKU aHTUOKCHIAHT.

Kucnopon B mpupoge. [lonydyenue kuciopojia B MPOMBIIUIEHHOCTH U J1abopartopuu. [Ipumenenue kucnoponaa.O6pa3zoBaHue
030Ha B IMPUPOJIC, 3HAUEHUE O30HA I COXpaHEHUs KWU3HU Ha 3emuie. O30H — CHIbHEHIIMN OKUCIUTENb U TOKcHKaHT. [TJIK
o30Ha B armochepHoMm Bo3ayxe. [Ipumenenune o30Ha s oOe33apakuBaHWs BOABI W Ae3UH(EKIMH BO3AyXa B
MOMENICHUAX. XUMHUYECKHE CBOICTBA Kuciaopoaa. ['opeHre u MeyieHHoe okuciaeHue. Jlpixanue 1 pOTOCUHTES.

Cepa B npupoae. Amnotponus cepbl. PU3NUECKNE U XUMUYECKHE CBOMCTBA cepbl. buonorndeckas pons cepsl.lIpumenenue
cepbl. Cepa Kak 3JI€MEHT, BXOISIIMI B COCTaB 3arpA3HSIOIIMX BEIIECTB MPUPOIHON cpeabl.CepoBOAOPOA U CyIb(UIBI, UX
COCTaB, CTPOEHHUE, CBOMCTBA, IPUMEHEHUE, HAX0XIeHUE B Ipupoje.lIpoMelnieHHbIe crtocoObl 00€3BpeKUBAHUS CEPOBOAOPOAA.
I[IIK cepoBogopona B atmocdepe u crouHbix Bojax. Oxcun cepbl(IV) u cynb@uThl, MX coOcCTaB, CTPOEHHE, CBOWCTBA,
IIPUMEHEHUE, HaxXOXJIeHHe B npupole.OKCHIbl Cepbl KakK OCHOBHBIC JEHCTBYIOIIME KOMIIOHEHTBI «TOKCHUYHBIX
TyMaHOB». [IpombllsieHHBIE crIOCOOBI 00e3BpexuBaHus okcuaoB cepbl. IIJIK nuokcupa cepbl B aTMocdepe U CTOUHBIX
Bojax. [locaencTBus 0Opa3oBaHus CEPHOKUCIOTHBIX 0cakoB. CriocoObl 3amuThl. Okenn cepbl(VI), cepHas KMCIoTa, UX COCTaB,
¢du3nUecKue U XUMHUecKre cBoicTBa. [Ipumenenue cepHoit kucnotrsl. OKUCIUTEIBHBIE CBOWCTBA KOHIICHTPUPOBAHHOW CEPHOM
kucioThl. CriocoObl oOpatienus ¢ cepHoi kucinoToi. Cynbdarsl — coyiv cepHOU KUcIoThl. KauecTBeHHas peakuus Ha cyibdar-
noH. IlosokeHue 3J1EMEHTOB MOArPYIIbI a30Ta B MEPUOJMYECKONM CUCTEME XUMHUYeCKnX 3jeMeHToB J[.M.MenneneeBa, nx
XapaKTepUCTHKa Ha aTOMApHOM, MOJIEKYJIIPHOM M MakpoypoBHe. HaxoxeHue azora B IPUPOAE, CONEPKAHUE B 3EMHOU KOpE,
atMocdepe, KUBbIX opranusmax. I[lpuumHbl «OHOreHHOCTH» artoma a3oTa. (OCOOEHHOCTH CTPOECHMSI MOJEKYJbl a30Ta.
duznueckre 1 XuMUYeCKue cBorcTBa a3orta. [Ipodnema cBa3anHoro azota. [I[pumenenue azora.

AMMMaAK: COCTaB, CTPOEHUE MOJIEKYJ, (PU3UYECKHMEe M XUMHUYECKHE CBOMCTBa (OKHUCJIEHHE, B3aMMOJCICTBHME C BOJIOH,
KHCIIOTaMH). AMMHMAaK Kak TOpPOAYKT MeTabojau3Ma M KaKk [UTaTeNbHOE BEIIECTBO Ui HEKOTOPHIX  BHUJIOB
MUKpOOpranu3MoB. EcTecTBeHHbIE M TEXHOTEHHbIE HCTOYHUKM aMMHUaka B onocdepe. buonornyeckas u gusnonoruyeckas pob
ammuaka u ero cosiel. ITJIK ammuaka B atmocdepe. Conu aMMoHus (XJopua, cynbdar, HUTpaT, opTodocdar, kapboHar), ux
CBOWCTBa M INpuUMeHeHue. KauecTBeHHass peakuuss Ha MOH aMMOHHUs. OKCHIBI a30Ta: COCTaB MOJIEKYJ, KMCIOTHO-OCHOBHBIE
cBOMCTBa. ECTECTBEHHBIE M AHTPOIIOT€HHBIE NCTOYHHUKY MTOCTYIJIEHUSI OKCHJIOB a30Ta B OKpYKarollyro cpeay. OKCcHIbl a30Ta Kak
sarpsi3asitonie  BemectBa. [IJIK oxcumoB asora B armocdepe. Xumudeckue METOIbI OUYMCTKH Ta3000pa3HBIX BHIOPOCOB,
COJIepKalIMX OKCHABI a30Ta. A30THasi KHUCJIOTa U ee cBoiicTBa. OOpa3oBaHHE a30THOW KHUCIOTHI B IPUPOJIE. AHTPONOTEHHBIE
MCTOYHUKU a30THOW KHUCIIOTHI B Onocdepe. 3akucieHne BOJAOEMOB U MOYB, MOCIEACTBUS 3TOTO SBJICHUS Il oOUTaTeNel 3THX



cpen. IIJIK a30THOM KUCIOTBI B CTOYHBIX BOJax. OKUCIUTENBHBIE CBOMCTBAa a30THOM KHUCIOTBHL. OKHCIHUTENBHBIE CBOWCTBA
aQ30THOM KHUCJIOTBl KaK IpPUYMHA €€ TOKCUYHOCTH. KauecTBeHHass peakiusi Ha HUTpar-woH. KpyroBopor azorta. A30THBIE
ynoopenus. [loHaTre 0 HUTPAaTHOM OTPABJICHUU OpraHU3Ma YeJIoBeKa.

®docdop, ero amtorponusd. CporictBa 6enoro u kpactoro docdopa. @ochop B npupoje. Baxueiiime coeMHEHUs: OKCU]T
docdopa(V), oprobochopnas kuciora u ee conu. KadectBeHHas peakuus Ha oprtodocdar-uon. Kpyrosopor docdopa.
docdopHbie ymOOpeHHs, WX HCIOIB30BaHHE B ceIbckoM xo3sicTBedDochop — OWOTCHHBIM JJIEMEHT. buosnorumdeckas wu
(dbuznonornyeckas poib coequHeHuit pocdopa.

[TonmoxkeHne 3IE€MEHTOB MOATPYIIIBI YIIEpoAa B IMEPUOJUYECKOM CUCTeME XUMuueckux siemeHToB /l.M.MenneneeBa, ux
XapaKTepUCTHUKAa Ha aTOMapHOM, MOJEKYJISIPHOM W MakpoypoBHE. Yriepoa. «buoreHHocTh» yriepoja. AJIOTPOIHbIC
Moaudukanuu yriaepona (anmas, rpadurt, kapouH, ysuiepeH), ux guznueckue cpoicTBa.Ancopoius. Haxoxaenue yriepoaa B
MIPUPOJIC: COJepKaHue B 3eMHOM Kope, aTMoc(epe, opraHu3Me 4eloBeka. XUMUYECKUE CBOMCTBa yriaepoaa. OKCUIbI yriiepoja.
VYraekucnpli ra3 Kak KOHEYHBIM MPOAYKT OOMEHa BEIIECTB B KUBBIX OpraHuaMax. OKCUIIbI yTiepoja Kak 3arps3HSIONIne
BemectBa, ux IIJIK B armocdepe.YrompbHas kuciaora U kapOOHAThl, UX COCTaB W cBoMcTBa. KaudecTBeHHass peakius Ha
KapOoHaThl. PaspyIiieHne ocajoyHbIX MOPOJ U MAMSTHUKOB apXUTEKTYPhI MO JNEHCTBUEM KHCIOTHBIX noxjaei. Kpyrosopor
yrieposia. AHTPOIIOTEHHOE BJIMSIHUE Ha OWOT€OXMMHUYECKUN LUK yrieponaa. IlyTu coxpaHeHHss KpyroBopoTa yriepoja B
MIPUPOJIE.

Kpemuuii: amtorponus, puznueckue U XMMHUYECKHE CBOMCTBA. BakHeWmme coeauMHEHHUS: OKCHJ, CHUJIMKATBhl, UX COCTaB,
Hax0JIEHUE B MPUPOJI€ U CBOICTBA. KauecTBeHHas peaklysl Ha CUIMKAThl. POJIb KpEMHUSI B OPraHU3ME PACTEHUM, )KUBOTHBIX U
yenoBeka. CUuKaTHask MPOMBIIICHHOCTh: CTEKJIO, IIEMEHT, KepaMHuKa.

Paszpnea S :Ilpaktukym «CBoiicTBa HEMeTAJIOB M UX coeAuHeHui (3 yaca)

[Tpaktruueckas pabora Ne 4. Pelienue skcriepuMeHTalbHBIX 3a1a4 1o Teme: «Iloarpynna kuciopoaay.
ITpakTnueckas padora Ne 5 DkcnepuMeHTanbHbIE 3a7a4u 1o TeMe: «Iloarpynmnsl a3ora u yriiepoaa
ITpakTnueckas padorta Ne 6. [lonydyenue, coOupanue u paclio3HaBaHUE ra30B

Paznen 4. O0o0menne 3HAHMH MO XMMHH 32 KYPC OCHOBHOM HIKoJbI. IloaAroroBka K rocylapcTBeHHON HTOrOBOM
arrecranuu ('MA) (8 u).



[Tepuoanueckuii 3axkoH u [lepuoguueckas cucrema xumudeckux sneMeHToB [ .M.MenaeneeBa. ®u3nyeckuii CMbICIT
MOPSIIKOBOI'O HOMEPA AJIEMEHTAa, HOMEPOB MEPUOJA U IPYNIIbl. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB AJIEMEHTOB U MX
COCIMHEHUH B IEPUOJAX U ITPYINAX B CBETE MPEACTABICHUN O CTPOEHUH aTOMOB 3JIEMEHTOB.

3HayeHUEe NMEePUOINIECKOTO 3aKOHA. BUIbI XMMUUECKUX CBS3EH U THUIIBI KPUCTAJUIMYECKUX PEMIETOK. B3anMOCBsI3b CTpOSHMUS
U cBolicTB BemecTB. Kitaccupukanys XuMIUUECKUX PEaKkIUi 10 pa3Iu4HbIM MpU3HAKaM (YUCIIO U COCTAB PEarupyroiux 1
00pa3yoIKXCs BEIIECTB; HaJIMUue TpaHuIlbl pa3ziena ¢a3; TeroBoi 3h(eKT; u3MEHEHNE CTENEHEN OKUCIEHHS aTOMOB;
HCIIOJIb30BAaHUE KATAIM3aTOpa; HalpaBieHne npoTekanus). CKOpOCTh XMMHUYECKUX PEAKIM U (PaKTOpbI BIUSIONINE HA HEE.
OOpaTUMOCTh XMMHUYECKUX PEAKLIUN U CIOCOOBI CMEIEHUS! XUMUYECKOTO PAaBHOBECHS.

IIpoctsle u cnoxHele Bemectsa. MeTtaiusl 1 HeMeTaulbl. | eHeTHYeCKne psAabpl METalUIa, HEMETAJlIa U IIEPEXOJHOTO METalIa.
Oxcuapl ¥ TUAPOKCUIBI (OCHOBAHHUS, KUCIOTHI, aM(pOTEepHbIE THAPOKCHIBI), colu. VX cocTaB, ki1accupuKamus U oomme
XUMHYECKUE CBOMCTBA B CBETE TEOPUHU DIIEKTPOIUTUYECKON TUCCOLUALINU.

Pabouas nmporpamma coctaBieHa ¢ yuetoM [Iporpammel BociuTanus.

3.TEMATUYECKOE IINTAHUPOBAHUE

NoNe KosnmuecTBo yacos 20P
o\t HaumeHnoBanwue pa3zziena

Teopusa+ | KonrponsHas | Beero
[IpakTuka | paboTa(TecTbl)
1 Brenenue. OO1asi xapakTepUCTUKA XUMHUYECKUX 11 1 12 POII
3JIEMEHTOB U XUMUYECKUX peakuuii. [lepuoauuecknii
3aKkoH u [leprognyeckast cucteMa XUMHYECKUX
aneMeHToB J[.M1.MeHaeneena.

2 Meraubl 14 1 15 POIII




3 IpakTnkym «CBoHCTBAa METAJIJIOB U MX COeTMHEHU I 3 0 3 POIII
4 Hemeramibl 23 1 24 POIII
I[IpakTukym «CBoiicTBa HEMETAJJIOB U UX 3 0 3 POIII
COCIMHEHHNH
O06001IeHNe 3HAHNMN 110 XUMHH 32 KypPC OCHOBHOM IIKOJIBI 7 1 8 POII
Pezeps 1 POII
Bcero uvacos 66

TEMATHYECKOE IINTAHUPOBAHUE

Ne ni/m Tema ypoka KouunyecTBo DJIeKTPOHHO-
4acoB o0pa3oBaTe/bHbIC
pecypcbl

Paznes 1: BBenenne. IleppoHavyaibHble XUMHYECKHE TOHATHS

1. [Mpeamer xumumn. [IpeBpamienus BemecTB. OTindne 1 http://foxford.ru
XMUMHYECKUX Peakiuii OT GU3NIecKux siBneHuid Poip xumun B
JKM3HU YEJIOBEKA.

2. Posib xumum B xxu3HM yenoBeka. Kpatkue cBeaenus us ucropuu | 1 http://foxford.ru
BO3HHMKHOBEHUS U PA3BUTHS XUMHH.

3. [leprnomuyeckast cucreMa XUMHUYECKUX dieMeHTOB J[. U. 1 http://foxford.ru
Menzeneesa.

4. XUMHUYECKasi CHMBOJIMKA. 3HAKW XUMHYECKUX AIEMEHTOB U 1 http://foxford.ru
MPOUCXOXKICHNE UX HAa3BaHUNU. XUMHUECKHE (POPMYIIbI.

5. PacuyerHble 3agaum. 1. HaxoxieHue OTHOCUTEIBHOM 1 http://foxford.ru

MOJ'ICKynﬂpHOfI MAacChl BEIIECTBA 10 €r0 XMMHYECKOM (bOpMy.TIC.




2. Beruucienue MacCoOBOH JOJIU XUMHUYECKOIO DJIEMEHTA B
BEIIIECTBE 110 er0 GopMyIe.

Pa3znen 2: ATOMBI XUMHYECKHX DJIEMEHTOB

6. ATOMBI Kak (popMa CyIIeCTBOBAaHHUS XUMUYCCKHUX JICMEHTOB. 1 http://foxford.ru
OCHOBHBIE CBEJICHHS O CTPOCHHU aTOMOB.

7. CocTtaB aTOMHBIX S/ep: IPOTOHBI M HEUTpoHBI. OTHOCUTENBHAS | 1 http://foxford.ru
aTOMHasi Macca.

8. 3HaKM XUMUYECKHX 371eMeHTOB. [lepuoauueckas cucrema 1 http://foxford.ru
xuMHu4eckux aneMeHToB J[.M. Menneneesa.

9. H30TONBI KaK Pa3HOBUIHOCTH aTOMOB OJIHOTO XHMUYECKOTO 1 http://foxford.ru
DJICMEHTA.

10. CTtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB XMMUYECKHUX 1 http://foxford.ru
3JICMCHTOB

11. V3MeHeHHe YncIia DJIEKTPOHOB Ha BHEITHEM AJICKTPOHHOM 1 http://foxford.ru
YpOBHE aToMa XUMHUYeCKOro snemenTa Jlonstre 06 noHHOM
CBSI3H

12. KoBasneHTHas HemosipHask XUMUYECKast CBA3b. 1 http://foxford.ru
DIEeKTPOOTPULIATETLHOCTE. [IOHITHE O KOBAJIGHTHOH TOJIAPHOM
cBsi3u. [IOHSATHE O METAIUTHYECKOH CBSI3H.

13. KonTponbHas paboTa o Teme: «ATOMbI XHMUYECKUX 1 http://foxford.ru
HIICMEHTOBY

Pa3znen 3: IlpocTbie BemecTBa

14, [TonokeHre METAIJIOB U HEMETAIIJIOB B MEPUOUIECKON 1 http://foxford.ru
cucteMe xuMudeckux snemeHToB [. 1. Menaeneena.
Bakueiinme npocThie BENECTBA - METAUIbI

15. BakHeiiie npocThie BENIeCTBA - HEMETAILIBI 1 http://foxford.ru

16. Ansotponusi. 1 http://foxford.ru

17. [TocTosiHHas ABoraapo 1 http://foxford.ru

18. KonmuecTro BemecTBa. Monb. MossipHast Macca. 1 http://foxford.ru




19. MoutsipHbIii 00beM Ta3000pa3HBIX BEIIECTB. 1 http://foxford.ru
20. PacueTrHble 3agaun. 1. Boraucienue MOJIsIpHON Macchl 1 http://foxford.ru
BEIIECTB [0 XUMUYeCKHM (popmyinam. 2. Pacyersl ¢
UCIIOJIb30BAHUEM TOHITUH «KOJIMYECTBO BEIIECTBAY,
«MOJIIPHAs Maccay, «MOJISIPHBIA 00BEM ra30B», KIIOCTOSTHHAS
ABorazpoy.
Panen 4: CoennHeHHsI XUMHYECKHX JJIEMEHTOB
21. Crenenb okucienus. OnpenesieHue CTECHN OKUCIICHHS 1 http://foxford.ru
9JIEMEHTOB 110 XMMHUYECKOH (hOpMYyJie COCIMHEHNUS
22, Cocranenue Gpopmysr OMHAPHBIX COSTUHEHUH, 00mmii ciocod | 1 http://foxford.ru
VX Ha3bIBAHMUSI.
23. OKCHIbI. 1 http://foxford.ru
24, OKCHJIBIL. 1 http://foxford.ru
25. OcHOBaHWsI. 1 http://foxford.ru
26. OcHOBaHMsI. 1 http://foxford.ru
217, KucnoTsl. 1 http://foxford.ru
28. Kucnotsr. 1 http://foxford.ru
29, Coun. 1 http://foxford.ru
30. Coun. 1 http://foxford.ru
31. AMopdHBIE B KPUCTAJUIMIECKHE BEIIECTBA. 1 http://foxford.ru
MeXMOJIEKYIISIpHBIE B3aHMOICHCTBHSL.
32. THITBI KPUCTATUTMYECKHUX PEIIETOK: HOHHAS, aTOMHaS, 1 http://foxford.ru
MOJICKYJISIPHAS. U METAJUTHYECKasl.
33. 3aKOH MOCTOSHCTBA COCTaBa JJIsl BEIIECTB MOJICKYISPHOTO 1 http://foxford.ru
CTPOCHHSI..
34, YucTsle BemecTBa U cMecu. [Ipumeps! )KUIKUX, TBEPABIX U 1 http://foxford.ru
ra3000pa3HbIx cmeceil. CBOWCTBA YHMCTHIX BENMIECTB M CMECE.
35. PacueTHble 3a1a4m. 1 http://foxford.ru
36. KonrtpomnbHas padora Ne 2 o Teme «BaxkHeiime 1 http://foxford.ru

MNPEACTAaBUTCIIN HCOPraHMYCCKHUX BCHICCTB»




Paznea S. U3MeHeHust, npoucxoasiue ¢ BelecTBaMu

37. [TonsTHE SBIEHUIA KaK U3MEHEHHH, IPOUCXOSIINX C 1 http://foxford.ru
BerecTBaMu. OU3NUECKHE SBICHHS B XUMHH

38. Xumudeckue peakiuu. [Ipu3Haku U yCIIoBUs POTEKAHUS 1 http://foxford.ru
XUMHUYECKHX PEaKIUM.

39. 3aKOH COXpaHEHHUsI MacChl BeniecTB. XMMUYECKHE YPaBHCHHUS 1 http://foxford.ru

40. CocraBieHne ypaBHEHUH XUMHUECKUX PEAKIINH. 1 http://foxford.ru
PacyeTsl 0 XUMHUYECKHM YPaBHEHHUSIM.

41. Pemenne 3a1a4 Ha HAXOXKACHUE KOJTMYECTBA BEIIECTBA, Macchl | 1 http://foxford.ru
WK 00beMa MPOIYKTa PEaKIIUH [0 KOJMYECTBY BEIIECTBA,
Macce Wik 00beMy HCXOIHOTO BEIIECTBA. .

42, Peaxiuu paznoxenus. [IoHsTHE 0 CKOPOCTH XMMUYECKUX 1 http://foxford.ru
peakiuii. Karaguszaropel. @epMeHTHI.

43, Peakiuu coenuuenns. Karanuruueckue u HEKaTAIUTHUECKUE 1 http://foxford.ru
peakiui. OOpaTUMbIe U HEOOPATHMBIC PEAKIIHH.

47. Peaknnu 3amenieHns. DIEKTPOXUMHUYECKHIH Psi/T HAIPSHKEHUH 1 http://foxford.ru
METAJLIOB, €r0 UCIOIb30BAHUE ISl TPOTHO3UPOBAHMUS
BO3MOYXHOCTH MIPOTEKAHUS PEAKIIUil MEK/Ty METaJUIaMU 1
pacTBOpaMu KHCJIOT.

48. Peakiinu oomena. Peakiinu HedTpaau3amnuu. Y CJI0BUS 1 http://foxford.ru
NpOTEKaHMs PeakIyii oOOMeHa B pacTBOpax A0 KOHIIA. http://foxford.ru

49. PacuerHsbie 3anaumn. 1 http://foxford.ru

50. CocTtaBJeHHEe YPaBHEHNH XUMHUECKUX PEAKIINH. 1 http://foxford.ru

Paszgea 6. PacrBopenne. PacTBopsbl. Peakunu HOHHOr0 00MeHa M OKMCJIMTEIbHO-
BOCCTAHOBHUTCJIbHBIC PCAKIINHA.

51. [TorsiTHE 00 MEKTPOIUTHICCKON JTUCCOITUAITAN. DIIEKTPOIUTHL | 1 http://foxford.ru
Y HEDJICKTPOJIUTHI.

52. CrereHb AIEKTPOUTHICCKON Arccoruanyi. CHIbHBIC U 1 http://foxford.ru
cr1a0bIe IICKTPOIIUTHL

53. OCHOBHBIE TIOJIOKEHUS TEOPHUHU DIIEKTPOIATHIECKOM 1 http://foxford.ru

auccoruanuu. MoHHbie YpaBHCHUA peaKuHﬁ.




54.

Kucnotsl, ux xnaccudukanms. ucconnanus KUCIOT U UX
CBOMCTBA B CBETE TEOPUU AIEKTPOJIUTUUECKON AHCCOLUALINH.

http://foxford.ru

55.

B3aumojeiicTBue KUCIOT C MEeTaNIaMU. DJIEKTPOXUMHUUYECKUN
ps HAaIPSDKEHUM METAILIIOB.

http://foxford.ru

56.

OcHoBanwsl, ux knaccudukanus. Jluccoruanust OCHOBaHUHN U
UX CBOWCTBA B CBETE TEOPUU IICKTPOIUTHUECKON
JIICCOIMAITNH.

http://foxford.ru

57,

Coun, ux KIaccupUKalys U TUCCOLUALNs PA3INYHBIX TUIIOB
cosieii. CBoiicTBa cosiell B CBETE TEOPUU BIEKTPOIUTUUECKOM

JUuccoluranmu.

http://foxford.ru

58.

O06o0meHne cBeleHni 00 OKCUaaxX, X KilacCU(pUKAIUU U
XUMHYECKUX CBOMCTBAX.

http://foxford.ru

59.

I'ereTnmueckue PAAbI METAJIJIOB 1 HCMETAJIJIOB

http://foxford.ru

60.

OKHUCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKIuu. OKuCInuTEIb U
BOCCTaAaHOBHUTCIIb, OKHCJICHUEC U BOCCTAHOBJICHUC.

http://foxford.ru

61.

OKHCIUTEIBFHO-BOCCTAaHOBUTEIIBHBIC pcCaKkIuu. OKUCIHTENb U
BOCCTaAHOBHUTC]Ib, OKHMCJICHUEC U BOCCTAHOBJICHHUC.

http://foxford.ru

62.

Peakmun nonnoro oOMeHa ¥ OKHCIIUTEIbHO-
BOCCTAHOBHUTCJIbHBIC PCAKIIUN

http://foxford.ru

63.

CocraBnieHue ypaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIuii METOJIOM AJIEKTPOHHOTO OasiaHca.

http://foxford.ru

64.

CsoiicTBa IMPOCTHIX BEHIECTB - MCTAJJIOB U HEMCTAJIJIOB, KUCJIOT
U COJICH B CBETE Hpe)ICTaBJ'ICHI/Iﬁ 00 OKHCIUTEIHLHO-
BOCCTAHOBUTCIIbHBIX NPOLICCCAX.

http://foxford.ru

O0001IeHNEe ¥ CHCTEeMATU3ALUSA 3HAHU

65

O0001eHne 1 cUCTEMaTH3aLMs 3HAHNUI 10 TEMaM
«[lepuonnyeckuit 3aKOH U MEPUOUIECKAS CUCTEMA
xuMmudeckux 3nueMeHToB .M. Menaeneesa. CTpoeHue aroMa» u
«Xumuueckas cBs3b. OKUCIUTETHHO-BOCCTAHOBUTEIHHBIE
PEaKIIHI.

http://foxford.ru

66.

O0001eHre U cCUCTEMATU3AaLMs 3HAHUH 110 TeMe «BaxkHeiue
MPEJICTABUTEIN HEOPraHMYECKUX BenlecTB. KoinmuecTBeHHbIE

http://foxford.ru




OTHOLICHUA B XUMUHN).

67. O0001IeHrE U cucTeMaTH3anys 3HaHUH 110 TeMe «OCHOBHEIE 1 http://foxford.ru
KJIaCCBhl HEOPTaHMUYCCKHUX COEMHEHHID.
Peseps
68. | Mirorosrit ypok mo kypey xumun B 8 Kiacce. | 2 | http://foxford.ru
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