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JInyHOCTHBIE pe3ybTaThl 00y4YeHus!:

— 3HaHUe U NOHUMAanUe: OCHOBHBIX HCTOPUUYECKUX COOBITHH, CBA3aHHBIX C PA3BUTHEM XUMUH; JOCTH)KEHUH B 00J1aCTH XUMHHU U KYJIbTYPHBIX TPaIULIAN
CBOEH CTpaHbl (B TOM YHCJIE HAYYHBIX); OOLIEMHUPOBBIX AOCTHKEHMH B OO0JIACTM XMMHHU; OCHOBHBIX MPUHIMIIOB U IPAaBUJI OTHOILEHHS K IPUPOJE; OCHOB
3JI0pOBOr0 00pa3a KU3HU M 3710pOBbECOEPEraoluX TEXHOJIOTUI; MpaBWl MOBEICHHS B YPE3BbIYAMHBIX CUTYAlUsX, CBA3aHHBIX C BO3JCHCTBHEM pPa3IMYHBIX
BEIIECTB; OCHOBHBIX TpaB M 00sA3aHHOCTEH TpakAaHWHA (B TOM 4YHCJIE OOYYarOIIErocs), CBS3aHHBIX C JIMYHOCTHBIM, MPO(ECCHOHATBHBIM U KHU3HEHHBIM
CaMOOIIpEICJIEHUEM; COLIMATbHOM 3HAYMMOCTH U COZAEep KaHus Npodeccuil, CBA3aHHBIX ¢ XUMUEH;

— Uyecmeo 20pdocmu 3a pOCCHﬁCKYIO XUMHUYCCKYIO HAYKY U JOCTUKCHUS YUYCHBIX; YBAKCHUC U IIPUHATUC JOCTHXKCHUU XUMUU, JI000Bb U 6epe>KHoe
OTHOIICHHUC K IIPUPOAC,; YBAKCHUC U YUCT MHEHHU OKPYKaromuX K JINYHbIM JOCTUXKCHUAM B U3YYCHHUU XUMUU;

— npusHaHue IEHHOCTU COOCTBEHHOIO 3/I0POBbsI U 3/10POBbs OKPYXKAIOIIUX JIFOJIeH; He0OOXOAUMOCTH CaMOBBIPa)KEHUS, cCaMOpeain3aliui, COLUaIbHOTO
IIPU3HAHUS,

— OCO3HAaHue CTCIICHU T'OTOBHOCTU K CAMOCTOATCIIbHBIM IIOCTYIIKAM U I[CﬁCTBPI?[M, OTBCTCTBCHHOCTH 3a UX PE3YJIbTAThI;

— npor:sejiieHue 3K0JIOTHICCKOro CoO3HaHus, I[O6p0)I(CJ'IaTeJIBHOCTI/I, AOBCpUsT U BHUMATCIIBHOCTU K JIKOAAM, TOTOBHOCTHU K COTPYAHHUYCCTBY; HHUIITUATUBbLI
U JII0O003HATENILHOCTH B HN3YUCHHUH BCUICCTB U ITPOLCCCOB, y6e)KI[CHHOCTI/I B HCO6XO)II/IMOCTI/I Pa3yMHOT'O MCITIOJIb30BaHUA )IOCTI/DKGHI/II\/'I HAayKHU U T€XHOJ'IOFPII71;

— YMeHue YCTaHaBJIMBATb CBA3HU MCKAY LECJIbIO M3YUCHUA XUMUU U TCM, AJId YCTrO 3TO HYKHO; CTPOUTH XKU3HCHHBIC U HpO(bGCCI/IOHaHI)HI)IC IIJIaHBbI C

Y4€TOM YCHEIIHOCTH U3yYEHUS] XUMUU U COOCTBEHHBIX
IIPUOPUTETOB.
MeTtanpeameTHbie pe3yJabTaThl:

— UCnojivzoearue pas3jIMIHbIX NCTOYHHKOB XUMHYECKOM I/IH(I)OpMaI_II/II/I; MOJIYUYCHHUC Takoi I/IH(I)OpMaI_II/II/I, €€ aHajiu3, 11oATroTOBKa Ha OCHOBE J3TOIO
aHajn3a I/IH(I)OpMaI_II/IOHHOI‘ O MPOAYKTA U €T0 MPE3CHTA M,

— npumeHeHue OCHOBHBIX METOJIOB TO3HAHUS (HAOMIOACHMS, SKCIIEPUMEHTA, MOACTUPOBAHUS, U3MEPEHUS U T. NI.) AN U3YYCHUS XUMHUYECKUX
00BEKTOB;

— UCNONb306aHUe OCHOBHBIX JIOTUYECKUX OMEepaluii (aHaln3a, CHHTE3a, CpaBHEHHUS, 0000IIEeHNs, JOKAa3aTebCTBA, CHCTEMATHU3allUU, KITaCCU(PUKAIIUU U
Ip.) TIPU U3YYECHUH XUMHUECKUX 00HEKTOB;



— ¢hopmynuposane BEIBOIOB M YMO3AKITIOUCHHUH U3 HAOTIOICHUN U H3yUYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH;

— NPOCHO3UpPOBaHUe CBOWCTB BEIIECTB HA OCHOBE 3HAHUS UX COCTABa U CTPOCHMSI, a TAK)KE YCTAHOBJICHUSI aHATIOTUU;
— ¢opmynuposanue uaeu, TUNOTE3 U MyTel MPOBEPKU UX UCTUHHOCTH;

— onpeodenenue NENEH U 3a]a4 yueOHOU U UCCIIE0BATEIbCKOM IEATEIHbHOCTH U UX JTOCTH)KEHUS

— packpsimue NNPUINHHO-CICACTBECHHBIX CBs3EH MEXOY COCTaBOM, CTPOCHHUEM, CBOﬁCTBaMH, IIPUMEHCHUEM, HAXO0XICHHUEM B IIPUPOAEC U MOJYUCHUEM
Ba)KHEHIITNX XUMHYSCKHUX BCIIICCTB,

— apcymenmauyus COOCTBEHHOM MMO3ULUHN U €€ KOPPCKTUPOBKA B XOAC JUCKYCCHHU 10 MaT€pruajiaM XUMHUYCCKOI'0 COACPIKaHMA.
— YMeHue OpraHnu30oBbIBATb yqe6Hoe COTPYAHUYICCTBO U COBMECTHYIO JACATCIBbHOCTD C YUUTCIIEM U CBCPCTHHUKAMU,

— paboTaTh MHAWBUIYAILHO U B TPYIIE: HAXOAUTH O0IIee PEelIeHHE U pa3peniaTb KOH(MIMKTH HA OCHOBE COTJIIACOBAHMS IMO3UIUI M y4eTa HHTEPECOB,;
(bopMyIHpOBaThH, APTYMEHTUPOBATh U OTCTANBATh CBOEC MHEHUE;

— IPUHUMAaTh MO3ULUI0 cOOeCeHUKA, IOHUMAas MO3ULUIO JIPYroro, pazianyaTh B €r0 peud: MHEHHE (TOYKY 3pPEHHs), J0KA3aTebCTBO (apryMEHTHI),
(baKThl; TUIIOTE3bl, AKCUOMBI, TEOPUH;

— CTPOMTbH NO3UTHBHBIE OTHOLIEHMS B Ipoliecce yueOHON U MO3HABaTEIbHOMN 1EATEIbHOCTH;

— KOPPEKTHO U apryMEHTUPOBAaHHO OTCTaMBATh CBOIO TOUKY 3PEHUS, B TUCKYCCHUH YMETh BBIIBUTaTh KOHTPApPryMEHTHI, nepedpazupoBaTh CBOIO MBICIb
(B1aieHNe MEXaHM3MOM 3KBUBAJICHTHBIX 3aMEH);

— KPUTHUYECKHM OTHOCUTHCSI K COOCTBEHHOMY MHEHHMIO, C JIOCTOMHCTBOM IpH3HaBaTh OIIMOOYHOCTH CBOErO MHEHHUS (€clii OHO TakoBO) U
KOPPEKTUPOBATh €T0;

— IpelaraTh albTEPHATUBHOE pellleHNe B KOHQIMKTHOW CUTYalluH;

— BBLIENATH OOIIYIO TOUKY 3pEHHUS B IUCKYCCUHU;

— JIOTOBapMBAaThCs O MPaBUIIAX U BOMPOcax Ui 00CYKJIEHHUsS B COOTBETCTBUU C IIOCTABJICHHOM Mepe]l IpymIoi 3a1a4ei;

— OpraHHM30BBIBaTh yueOHOE B3aMMOJICHCTBHIE B TPYIIE (ONPENEIATH OOIIKE [IEH, PAacIpeesITh PO, J0TOBAPUBATHCS JPYT C APYTOM U T. 11.);

— OoTOMpaTh U UCIIOJIb30BATh PEUEBbIE CPEACTBA B MIPOIIECCE KOMMYHUKAIIMY C APYTUMU JIFOAbMH (JHaJIor B Mape, B Majoi Ipymie u T. 11.);

— TPEACTaBIATh B yCTHOM MM MUCbMEHHOM (popMe pa3BepHYTHIH IJIaH COOCTBEHHOM NESATENIbHOCTH;

— BBICKa3bIBaTh U 0OOCHOBBIBATh MHEHHE (CYXICHHE) U 3alpallliBaTh MHEHHE MTapTHEPa B paMKax JMajIora;

— TpPUHUMATh PElICHHE B XOJI€ IMaora U COrjacoBbIBaTh €ro ¢ COOECETHIUKOM.

IIpexmeTHbIE pe3ybTAThI:



B nosnasamenvnoi cghepe
3nanue (nonumanue):
— XHMHMYECKON CUMBOJIMKHU: 3HAKOB XUMHYECKUX DIIEMEHTOB, (POPMYJI XMMUYECKUX BEIECTB, YPABHEHUN XMMUYECKUX PEAKIIMM;

— BaXHEUMINNX XUMHYCCKHX ITOHSITHIA: BCIICCTBO, XUMHYSCKUI QJICMCHT, aTOM, MOJICKYJIa, OTHOCUTCIIbHBIC aTOMHAs W MOJICKYJIIpHasd MacCChbl, MOH,
KaTUOH, aHWOH, XUMHNYCCKasd CBA3b, JJICKTPOOTPULATCIIBHOCTb, BAJICHTHOCTb, CTCIICHb OKHCJIICHHA, MOJIb, MOJIsIpHAd Macca, MOJISIpHBIfI O6’beM, pPacTBOpPHI,
QJICKTPOJHUTBI U HEIJICKTPOJIUTHI, JSJICKTPOJIUTHYCCKAd AUCCOLMAlMA, OKUCIIUTCIb U BOCCTAHOBHUTCIIb, OKHCIICHHUC W BOCCTAHOBJICHHUC, TCIUIOBOM 3(1)(1)CKT
pE€aKknuu, OCHOBHBIC TUIIBL peaKHI/Iﬁ B HeopFaHquCKOﬁ XHUMHU,

— (1)OpMy.]'II/IpOBOK OCHOBHBIX 3aKOHOB H TGOPI/Iﬁ XUMHHU: aTOM-

BHGKTPOJII/ITI/I‘-IGCKOIZ Jucconanii 1 y4€Husd O XHUMHYECKOM pPCaKiu HEMOJICKYJIAPHOI'O YUYCHHA, 3aKOHOB COXPaHCHHA MACChbl BCUICCTB, ITOCTOAHCTBA
CcoCTaBa BCIICCTB, ABoraz[po; HepI/IOI[I/I‘ICCKOFO 3aKOHa H n. MGHI[CJ'ICCBB.; TCOPpHUU CTPOCHUA AaTOMA U YUCHUSA O CTPOCHUHU BCIIECCTBA, TCOPHUU

Ymenue nazvieamo:

— XUMHUYCCKUEC 3JICMCHTHI,

— COCAMHCHUSA N3YYCHHBIX KJIACCOB HCOPraHMYCCKHUX BCUICCTB,

— OPraHUYCCKHEC BCHICCTBA IO UX (I)OpMy.]'IeZ MCTaH, 3TaH, OTUJICH, AlICTHJICH, MCTAHOJI, 3TAHOJI, INTIMICPUH, YKCYCHAsd KUCII0TAa, I'TTF0OKO34a, CaXapo3a.

ObvacHeHue:

— (I)I/IBI/ILICCKOFO CMBICJIa aTOMHOI'O (HOpHI[KOBOFO) HOMEpa XUMUYCCKOT'O 3JIEMCHTA, HOMCPOB I'PYIIILI U IIEpHUOAA B Hepnonnqecxoﬁ CUCTCMC Z[ n.

MeHI[eneeBa, K KOTOPBIM 3JIEMCHT IMPUHAIJICIKHUT,

— 3aKOHOMepHOCTeI>'I N3MCHCHHA CTPOCHUA aTOMOB, CBOICTB AJIEMEHTOB B npeacitax MajbiX IEpUoOa0B U A I'pYIIIL, a TaK¥XKEe CBONCTB 06pa3yeMLIX MU

BBICIIIMX OKCH/IOB U THAPOKCH/IOB;
— CYIIHOCTH TPOIIECCa IIEKTPOIUTHUCCKON TUCCOIIMAIINHT B Pe-
Akl HOHHOrO 0OMeHa.

Ymenue xapakmepusoeanib.



— XUMHUYECKHE 3JIEMEHTHl (0T BOJOPOAA N0 KaJlbliMs) Ha OCHOBE UX MmosokeHus B Ilepuonmdeckoit cucreme xumuueckux snemeHToB [ .
MeneneeBa 1 0COOCHHOCTEH CTPOSHHSI UX aTOMOB;

— B3aMMOCBSI3b MEX/1y COCTaBOM, CTPOCHHUEM M CBOMCTBAMHU HEOPTaHUYECKHX BEILECTB;

— XMMHYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BELIECTB (OKCUIOB, KUCIOT, OCHOBAHUH, aM()OTEPHBIX COEAMHEHUH U coJieil).
Onpedenenue:

— coCTaBa BeLIeCTB 0 ux (hopMmyiam;

— BaJICHTHOCTH M CTETICHU OKUCIICHUS 3JIEMEHTOB B COCAMHEHUH;-

— BUJIOB XUMUYECKOH CBSI3M B COCTUHCHUSX;

— THUIOB KPUCTAIIIMYECKUX PELIETOK TBEPbIX BEIIECTB;

— NPUHAAJIKHOCTHU BEILECTB K ONPEACICHHOMY KJIacCy COeTUHEHUH;

— THUIOB XUMHUYECKHUX PEaKIIHIA;

— BO3MOYKHOCTH MPOTEKAHHSI PEaKIIMiA HOHHOTO OOMEHa.

Cocmasnenue:

— cXeM cTpoeHus aToMoB niepBbIx 20 anemenToB Ilepuonuueckoit cucremst /1. . Menneneesa;
— (hopMyJ1 HEOPraHWYECKUX COEIMHEHUI N3YUYEHHBIX KIJIAaCCOB;

— YPaBHEHHM XMMHUYECKUX PEAKIIUN.

besonacnoe obpawenue ¢ XUMUYECKOM MOCYI0N 1 1a00paTOPHBIM 000PYAOBAHUEM.
IIposedenue xumuuecko2o sIKCnepuUMeHma:

— MOJTBEPXKAIOLIET0 XMMUYECKHE CBOWCTBA U3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

— HOATBECPIKAAOIICTO XUMHUYECKUI COCTaB HCOPTraHNYCCKUX COCHHHCHHﬁ;



— M0 TIOJYYSHHIO, COOMPAHUIO U PACIIO3HABAHUIO T'a3000pa3HBIX BEIIECTB (KUCIOPOAa, BOJAOPOA, YTIEKUCIOrO ra3a, aMMHaKa);

— IO OIIPENICTICHHUIO XJIOPU/I-, CYIb(aT-, KaApOOHAT-MOHOB U HOHA AMMOHHUS C TIOMOIIbI0 KQ9eCTBEHHBIX PEAKIIHIA.

Buiuucnenue:

— MacCCOBOM JTOJIM XUMHUYECKOTO JIEMEHTa 10 (JOpMYJie COSTUHEHNS,

— MacCOBOM JI0JIM BEIIECTBA B PACTBOPE;

— Macchbl OCHOBHOI'O BEILIECTBA 10 U3BECTHOW MacCOBOM J0JI€ IPUMECEN;

— 00BEMHOM 10JIM KOMIIOHEHTA ra30BOM CMECH;

— KOJIMYEeCTBa BelIecTBa, 00beMa MIIM MacChl BEIIECTBA 10 KOJIMYECTBY BEIIECTBA, 00bEMY MU MacCce PeareéHTOB WU MPOAYKTOB PEaKIIHHU.
Hcnonvzosarnue npuoopemenHvlx 3HAHUL U YMEHUL 8 NPAKMUYECKOU 0esimelbHOCIU U NOBCEOHEBHOU HCUHIL:

— A 0€e301IacHOTO O6paH_[eHI/I${ C BCHICCTBAMH UM MaTCpHajlaMU B HOBCCHH@BHOﬁ JKU3HU U I'paMOTHOI'O OKa3aHHsA nepBoﬁ IIoOMOIIU IIpU OXKOrax
KHCJIOTaMH U IICJI0YaMu,

— JUIsl OOBSICHEHUS OT/IEIbHBIX (PAKTOB U MPUPOIHBIX SBJICHUI;
— JIA KpHTH‘-IGCKOfI OLCHKU I/IH(bOpMaIII/II/I 0 BCHICCTBAX, UCIIOJIB3YCMEIX B 6BITy.
B neHHOCTHO-OpHEeHTALMOHHOI cdepe

Ananuz u oyenxa TOCHEICTBUIN IJIi OKPYXKAIOIIEH Cpe/bl OBITOBOM M MPOW3BOJICTBEHHON JEATEIILHOCTH YEIOBEKA, CBA3aHHOW C IMOJNYyYCHUEM H
nepepaboTKOM BEIIECTB.

B Tpynosoii chepe

Hp06’€0€H1/l€ onepauuﬁ C HUCIIOJIb30BAHUCM HArpeBaHUs, OTCTaWBAHUA, (I)I/IHBTpOBaHI/IH, BbIITApUBAHUA; IOJYUCHUA, CO6I/IpaHI/I$I, paciio3HaBaHUA
BCIICCTB, U3TOTOBJICHUS MO)IeJTefI MOJICKYIIL.

B cdepe 6e30nacHOCTH KU3HEAESITEIHLHOCTH

— Cobnooenue IpaBUJI TCXHUKHA 0e30IMacHOCTH IIpUu MPOBECACHUUN XUMHUYCCKOI'O SKCIICPUMCHTA,



— OKa3auue TIePBOU MOMOIIHU MPU 0KOTax, MOpe3ax U XUMUUYECKUX TPaBMax.

IlepeueHb npakTHYecKUX padboT
Ilpakxmuueckas paboma 1. Pemienne skciepuMeHTAIbHBIX 33]]a4 Ha paclio3HaBaHUE U MOIYYCHHUE COCIMHEHUN METaJUIOB.
Ilpaxmuueckas paboma 2.Pelienue 3KCriepuMEHTANIbHBIX 331a4 110 TeMe «lloarpyrna raaoreHoB.
Ilpakmuueckasa paboma3.Pemienne 3KCIEPUMEHTAIBHBIX 337134 110 TeMe «lloarpynma Kuciopoaar.
Ipaxmuyeckas paboma 4.1lonydenne, coOupaHue U paclio3HaBaHUE T'a30B

IlepeyeHb KOHTPOJBLHBIX Pa0OT
Koumponvnas paboma 1. no teme «Benenue. O01as xapakTeprucTUKa XUMHUYECKHUX JIEMEHTOB M XUMHUECKHUX peakiuii. [lepuoanueckuii 3aKoH u
Ilepuoauueckas cucrema xumuueckux aneMeHToB J[. . Menneneesa.
Konmponvnas paboma 2. no teme «MeTauibi».
Konmponvnas paboma 3.1no teme «Hemetamiby.
Konrtponbnas padora Ne 4 «O6061meHue 3Hanui 3a kype xumuu 8-9 knace no tumy OI'D»

IIpoexTHBIC PA0OTHI

1.«Bona B opranu3me ueaoBeKay.
2.«KucnoTel B IPUPOAE U AOMAY.
3. «Conu B HEXKUBOU TIPHPOJIC».
4.«Mertaibl B HAallIlEM OPTaHU3ME.

5. «B mupe BKyCOB U 3a11axoB.



Conep:xkanue 68 u.

Tema 1.

BBenenune. O0mas xapakTepucTHKA XUMHYECKHX 3JIEMEHTOB U XMMUYecKuX peakuuii. [lepuoguveckuii 3axkon u Ilepuoanmyeckasi cucrema
xumunuyeckux 3jaemenToB JI. U. MenaeneeBa (11 4.)

XapaktepucTuka 3jeMeHTa 1o ero nonoxenuto B Ilepuoguueckoit cucreme Jl. 1. MenneneeBa. CBONCTBa OKCHUIOB, KUCJIOT, OCHOBAaHUN U COJIEH B
CBETE TEOPHH DJICKTPOJIUTHUYCCKON IUCCOIMAIIMN U OKUCIEHUS-BOCCTaHOBJIEHUs [IOHATHE O MepexomHbIX 3JieMeHTax. AMdoTepHOCTh. |'eHeTHYecKuii psin
nepexoaHoro iemenTa. [lepuoandeckuii 3akon u Ilepuoguyeckas cucrema xumudeckux 3yemeHToB . M. MenaeneeBa. Xumudeckas opraHusanys )KUBOu u
HEXUBOW MPUPOAbl. XUMHUYECKHUI COCTaB sJipa, MAHTUH ¥ 3€MHOM KOpbl. XUMHUUYECKHE JIEMEHTHI B KJIETKAX JKUBBIX OPTaHU3MOB. MaKpo- U MHUKPOIJIEMEHTHI.
O06o001IeHNEe CBEICHHI 0 XUMUIECKUX peakiusax. Kiaccudukarus XUMHIeCKUX PEaKIHid 10 Pa3IMIHBIM OCHOBAHHSIM:

— TI0 COCTaBY W YUCIIy PEarupyromux 1 00pa3yronuxcs BEIECTB;

— 10 Ter1oBoMy 3 dexTy;

— 10 HaIPaBJICHHIO;

— 110 U3MEHEHHUIO CTEIICHEH OKHMCIICHUS JIEMEHTOB, 00pa3yIoNINX Pearupyroline BEIecTBa;
— 1o (ase;

— TI0 UCTIOJIB30BAHUIO KaTaIU3aTopa.

[lonsTe o ckopocTn XUMUYeckoi peakuuu. PakToOpbl, BIMSIONIME HA CKOPOCTh XMMHMUYeCKHX peakuuil. Kartanuszaropsl m karanus. MHruObutopsl.
AHTHOKCHJIAHTBHI.

Obodwenue u cucmemamuzayus 3Hanuti no meme Beedenue ObOwas xapakxmepucmuka XUMUYECKUX IIEeMEHMO8 U XUMUYECKUX pPeaKyull.
Ilepuoouueckuti 3axon u I[lepuoduyeckas cucmema xumudeckux snemenmos. /1. U. Menoeneesa.

Koumponwvnaa paboma 1. no meme «Beedenue. Obwas xapakmepucmuka XumMudeckux 1eMeHmos u xumuieckux peaxyuu. Ilepuoouyeckuii 3aKkoH u
Ilepuoouueckasn cucmema xumuueckux snemenmos /{. . Menoeneesa.

Jlemoncmpayuu. Paznuunsie dopmbl Tabmui [lepuonnueckoit cuctembl. Mogenu atomoB anemeHToB [—III mepruomoB. 3aBUCHMOCTH CKOPOCTH
XUMUYECKON pEeakuu OT TPHUPOABl PEArupyrONIUX BEMIECTB. 3aBUCHMOCTh CKOPOCTH XHMHYECKOW PEaKIMU OT KOHIICHTPAIIMM PEeardupyrolluXx BEIIECTB.
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3aBUCUMOCTh CKOPOCTHM XMMHMYECKOM pPEaKIMU OT IUJIOLIAJU COINPUKOCHOBEHHS PEarupyrolMX BeEHIECTB («KUIAMMHA CI0H»). 3aBUCUMOCTb CKOPOCTH
XMMHAYECKOH peakIuy OT TEMIIEPATypPhl pearupyroIiruX BeecTB. | OMOTeHHBIN 1 reTepOreHHbI KaTannu3bl. DepMeHTaTUBHBIN KaTanu3. IHruOupoBaHue.

Jlabopamopnvie onvimul. IlomydeHue ruapokcuja LUHKA U HUCCIEJOBAHUE €ro CBOMCTB. MonenupoBaHUE NOCTPOCHUS MEPUOJUUYECKON TaOJIUIBL.
3aMelrieHue xene3oM Meau B pactBope cynbdara meau (II). 3aBUCMMOCTh CKOPOCTH XMMHUYECKOW peakluu OT IPUPOAbI PEarupyroluX BEIIEeCTB Ha IpUMeEpe
B3aMMOJCHCTBUS Pa3IMYHbIX KUCIIOT C Pa3IMYHbIMM METAJUIAMH. 3aBUCUMOCTb CKOPOCTH XMMHMUYECKON PEAKIUHU OT KOHLICHTPALMM PEarupyroniX BEIECTB Ha
IIpUMEpPE B3aUMOJEHUCTBUS LMHKA C COJISHOM KHUCIIOTOM pa3IMYHOM KOHILIEHTpalMH. 3aBHUCHUMOCTb CKOPOCTH XHMHUYECKOM pEakIuu OT IJIOLAaAx
COIIPUKOCHOBEHHS pEarupyrolux BeLECTB. MOAEIUPOBAHNUE «KUIISILIErO CJ0s». 3aBUCUMOCTb CKOPOCTHM XHUMHUYECKOW pEaKUUU OT TeMIIepaTyphl
pearupyroomux BELIECTB Ha IpuMepe B3aumozeictBus okcuaa menu (II) ¢ pacTBopoM cepHOM KHCIOTHI NMpU pa3iMuHBIX TeMmIieparypax. PasnokeHue
MEPOKCHIa BOJOpOJA C IOMOINBIO JHOKCHAA Mapranna M karajassl. OOHapykeHHe Karana3bl B HEKOTOPBIX MHIIEBBIX MNpPOAyKTax. MHrubupoBanue
B3aMMOJICHCTBHS COJISTHOM KHCIIOTHI C IMHKOM ypoTponuHoM. KoHTponbHas paboTa o Teme «Bpenenue. O0mast XapaKTepUCTHKA XHMUYECKHX 3JIEMEHTOB U
XUMHYeCcKuxX peakuui. [lepuonnueckmii 3akoH u Ilepuonnueckas cucrema xumudeckux anemeHToB 1. . MenneneeBay.

Tema 2.Metasinl (144.)

Bex menHblil, OpoH30BBIH, Kene3Hbll. Meramisl B uctopun udenoseuecTBa. [lonoxenue meramnioB B llepuonnueckoit cucreme JI. M. Menneneena.
Mertannueckast KpUCTAUIMUECKasl pelIeTKa U MeTauInyecKasi XuMudeckast cBsi3b. O01ue pusnueckue cBOWCTBAa METANIOB. XUMUYECKUE CBOICTBA METAIIIIOB
KaK BOCCTAHOBMTEJICH, a TAK)KE B CBETE UX IOJIOXKEHUSI B DJIEKTPOXUMHUYECKOM DSy HallpsLKEHUN MeTaiioB. Koppo3us MeTauioB U criocoObl 60pbObI € HEH.
CrutaBbl, MX cBOMCTBA M 3HaueHue. OOIIast XapakTepUCTUKA IIEIOYHBIX MeTau1oB. MeTasuiel B mpupojie. Obume crnocods! ux mnoaydeHus. CTpoeHHe aTOMOB.
[IlenouHble MeTaLIBI - IPOCThIE BEIECTBA. BaskHelne coeJUHEHNs IeTOYHBIX METAJNIOB - OKCH/IbI, THIPOKCUIBI U COMH (XJIOPU/bI, KapOOHATHI, CyIb(haThl,
HUTPATHl), UX CBOWCTBA U MPUMEHEHUE B HApOJHOM Xo3siicTBe. KanuitHbie ynoopenus. O0mas xapakTepucTHKa 3JIeMEHTOB IflaBHOM moarpynmsl I rpynmsl.
Crpoenne atoMmoB. llleno4HO3eMenpHbBIE METAIIBI — IPOCTHIE BellecTBa. BakHele coOeAMHEHNS EIT0YHO3EMEbHBIX METAJIJIOB — OKCHJIbI, THAPOKCUABI U
coJiv (XJIOpUbI, KapOOHATHI, HUTPATHI, CYJIb(aThl, PocdaTsl), UX CBONCTBA U MPUMEHEHHE B HAPOJHOM X03siiicTBe. AnmomMuHui. CTpoeHue aToma, (pU3ndecKre
U XMMHYECKHE CBOMCTBA MpOCTOro BemiecTBa. COEIUHEHHS alIOMUHUS — OKCUJ U TUIAPOKCHUI, WX aM(OTEepHbIN xapaktep. BakHelive coiu aatOMUHUS.
[Ipumenenue amoMuHus U ero coennnenuit. XKenezo. Ctpoenue aroma, (pu3nuecKue U XUMUYECKUE CBOICTBAa MPOCTOro BemiecTBa. ['eHeTnueckue psiabl Fe2+
u Fe3+. Baxueitmme conu >xene3a. 3HAYCHHUE Kejle3a U €ro COSAUHEHUN Il MPUPOJLI M HAPOJHOTO XO3SMCTBA. YPOK-YIPaXKHEHHE C HCIOJIH30BAaHUEM
CaMOCTOSITENTbHON pabOThI MO BHIMOJIHEHUIO IPOBEPOYHBIX TECTOB, 3aJaHUN U YIPaKHEHUH.

O606wenue 3nanuti no meme «Memannvly. Konmponvnas paboma 2. no meme «Memannol.

Lemoncmpayuu. OOpasipl IETOYHBIX U IIEJIOYHO3EMEIbHBIX MeTauioB. OOpa3ubl cIIaBoB. B3zaumopelicTBue HATpHs, JIUTUS U KaJblMg C BOJOM.
BsaumopeiicTBue HaTpusi 1 MarHus ¢ KuciopoaoM. BzaumonelictBue meramioB ¢ Hemetauiamu. [lomyuenune ruapoxcunos skenesa (1) u (I1II). KauectBennsie
peakuuu Ha noHbl Fe2+ u Fe3+.



Jlabopamopmvie onvimel. B3auMoaeicTBHE pacTBOPOB KHCIOT W cojiedl ¢ Mmertauiamu. O3HakoMJeHHE ¢ pyaamu xkene3a. OkpammMBaHUE TJIaMEHU
COJISIMU ILIEJIOYHBIX MeTauloB. B3aumopeiicTBue kanbius ¢ Bonoil. [lonydenne ruapokcuia Kaiablys U UccienoBaHue ero cBoiicts. [lonyuenue ruapokcuaa
QTFOMUHHUSI ¥ UCCJICIOBAaHKME €r0 CBOWMCTB. B3ammonelicTBue xene3a ¢ coystHor kuciaotou. [Tomydyenue ruapokcunon sxenesa (II) u (III) u uccnenoBanue nx
CBOMCTB.

Tema 3. IIpakTnkyMm 1 «CBoiicTBa MeTaJUI0B M X coequHeHHI» (14.)
Ipakmuueckasa paboma. Pemenne sJKCIepUMEHTAIBHBIX 33J1a4 Ha PAcliO3HABAHUE U MOJyYCHHE COSAMHEHUI METaIIOB.
Tema 4. Hemerajuibl (244.)

OO01as xapakTepuCTUKa HEMETAUIOB: nojioxeHue B [lepuoauyeckoil cucreMe, 0COOEHHOCTU CTPOEHHUS aTOMOB, 3JIEKTPOOTpULIaTENbHOCTh (D0) Kak
Mepa «HeMmetaumyHocTuy, psia 0. Kpucramimyeckoe CTpoe€HHME HEMETAJIOB — IPOCTBIX BellecTB. AjutoTponus. Puznueckue CBOWCTBA HEMETAJUIOB.
OTHOCHUTENBHOCTD TOHATUH «MeTauy — «HemeTaun. Bomopon. Bona. Ilonoxenue Bomopona B Ilepuoandeckoit cucreme xumuyeckux snementos . U.
MenneneeBa. CTpoeHue atoma U Mojiekynbl. duznueckue U XMMUYECKHE CBOIMCTBAa BOAOpPO/A, €ro nojiydyeHue u npumenenue. Boga. CtpoeHue MoneKyIbl.
Bonoponnas xumuueckast cBsizb. Pusnyeckue cBoiicTBa BoAbl. AHOMaNINUU CBOMCTB BoJbl. ['MapodmibHble U THAPO(POOHBIE BelecTBa. XUMUYECKHE CBOMCTBA
Bozibl. KpyroBopot Boabl B npupoje. Boroouncrka. Aspanust Bojbl. beiToBble GuiibTpbl. MuHepanbHble BoAbl. JIUCTUINIMPOBaHHAs BOJA, €€ MOJydYeHHE U
npuMeHenne. OOmas xapakrepuctuka raisoreHoB. CtpoeHue atomoB. IIpocTeie BeliecTBa M OCHOBHBIE COCIUHEHHUs TalOreHoB, UX cBoicTBa. Kparkue
CBeIIeHUs 0 XJiope, Opome, pTope u noze. [I[puMeHeHne rajJoreHoB U UX COSAMHEHUI B HapoIHOM Xo3sicTBe. Cepa. CTpoeHue aroma, aJlIoTPOIus, CBONCTBA U
npuMmeHeHue pomouyeckoir ceprl. Oxcuabl cepbl (IV) u (VI), ux nmomnydenue, cBoiictBa u npumeHneHue. CepHasi KHUCIOTa U €€ COJM, UX NPUMEHEHUE B
HapoJHOM xo3siiicTBe. [Ipon3BoAcTBO cepHOM KHUCHAOTHI. A30T. CTpOo€HHE aTOMa U MOJIEKYJIbl, CBOMCTBA MPOCTOrO BellecTBAa. AMMMAK, CTPOEHHE, CBOWCTBA,
nojiyueHue u npuMeHenue. Coau aMMOHUS, UX cBoicTBa U npuMeHenue. Oxcunpl azora (II) u (IV). A3otHas kucnora, ee cBoiicTBa U npuMeHeHue. Hurparst u
HUTPUTHI, IpobJIeMa UX COAEP KaHUS B CEILCKOXO035CTBEHHON MPOAYKIMH. A30THbIe ynoOpeHus. @ocgop. CTpoeHne atoma, aljaoTponus, CBoiicTBa 6e10ro u
KpacHoro ¢ocdopa, ux npumeHerne. OcHOBHbIe coenuHeHHs: okcu pocdopa (V) u oprodocdopHas kucnota, Gocdarsl. DochopHble ynoOpenus. Yerepoo.
Crtpoenue aToma, ajsIoTpoInusi, cBoiicTBa Moudukanuii, npumenerue. Oxcunel yriepona (I1I) u (IV), ux coiictBa u npumenenue. Kap6onaTsl: KanbLuT, cona,
MIOTAlll, UX 3HAYEHUE B IPUPOJIE U KU3HU uenoBeka. Kpemuuii. CTpoeHue aroma, KpUCTAIUIMUECKUNH KPEMHMM, €r0 CBOMCTBA U IpUMeHeHue. OKcu KpeMHUs
(IV), ero npupoHbie pazHOBUAHOCTH. CHIMKAThl. 3HaU€HUE COSIMHEHUIM KPEMHHUS B )KUBOM U HEXXUBOU npupose. [ToHsTHe 0 CHIIMKaTHON IPOMBILIUIEHHOCTH.
Ob6o6wenue no meme «Hememannery. Ypok ynpasicuenue ¢ ucnonv3osanue camocmosmenvol pabomol N0 GbINOIHEHUIO NPOBEPOUHBIX MECHO8, 3A0aHUL U
YIPANCHEHUU.

Konumponvnaa 3. paboma no meme «Hememannvly

,ZZeMOHcmpauuu. O6pa3LU:I TaJIOTCHOB — MPOCTBIX BCHICCTB. BzauMoeiicTBue rajoreHoB C HaTpUueMm, aJJtOMUHUCM. BriTecHeHue XJIOpOM 6p0Ma niIn
Woga u3 PacTBOPOB UX cojieil. BzanMmogeiictBue CCPbI ¢ MCTAJUIaMH, BOAOPOAOM U KHUCIIOPOAOM. BiaumogeiictBue KOHHCHTpHpOBaHHOﬁ cepHoﬁ KHUCJIIOTHI C
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Menpto.  OOyriMBaHWE KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTOM OpPraHMYEeCKHUX coenuHEeHHWi. Pas30aBieHwe cepHOW KHUCIOTHL. B3aumopeicTBue
KOHIEHTPUPOBAHHON a30THOM KHCIOTHI ¢ Meabto. Ilornomenue yrieM pacTBOPEHHBIX BEIIECTB HIIM ra3oB. BoccTaHOBieHHE MEIU W3 €€ OKCUAA YIJIEM.
OO6pa3ubl OpUPOIHBIX COEAUHEHHM Xjopa, cepbl, ¢ocdopa, yriaepoaa, kpemMuus. OOpasibl BaXXKHEUIINX UIsI HAPOJIHOTO XO3AHCTBA Cyib(haTOB, HUTPATOB,
kapOoHaToB, pocdaTtoB. OOpa3ipl CTEKIIa, KEPAMUKH, [IEMEHTA.

Jlabopamopnvie onvimsi. Ilonydyenue, coOupaHue W pacno3HaBaHUE Bojaopozaa. MccienoBaHue MOBEPXHOCTHOTO HATSHKEHHUS BoAbl. PactBopenue
NepMaHraHaTa Kajlusi WM MEJHOTro Kynopoca B Boze. ['unparamus o6e3BokeHHOro cyiabdara meau (II). M3roroBnenue ruricoBoro ormnevarka. O3HaKOMICHHE
C KOJUICKIIMEH OBITOBBIX (DMIBTPOB U M3yUYECHUE MHCTPYKIMH JOMAIIHETO ObITOBOTO (uiabTpa. O3HAKOMIIEHHE C COCTABOM MUHEpaIbHOU BOJbI. KauecTBeHHAS
peaxius Ha rajoreHu1-uoHsl. [lonydenne, coOupanue U pacro3HaBaHue Kuciaoposa. ['openue cepsl Ha BO3ayxe u kuciopojae. CBoicTBa pa30aBIeHHON CepHOI
KHUCIOTHL. M3ydyeHue cBoiicTB ammuaka. PacrioznaBanue coneid ammonus. CBoiicTBa pa30aBiieHHON a30THOW KUCIOTHI. B3anmoseiicTBre KOHIEHTPHUPOBAHHOM
a30THOM KUCJIOTHI ¢ MeIblo. PaciosHaBanme - ¢pocdaros. 'openue yriist B kuciopoze. [loydaenne, cobupanue u pacro3HaBaHue yrilekuciaoro rasa. [lomyuenue
yroJIbHOM KHUCIIOTHI M U3yueHue ee cBoicTB. [lepexon kapboHara B ruapokapOoHat. Paznoxenue rugpokapbonata Hatpus. [lonyuenne kpeMHEBOW KUCIOTHI U
W3y4YECHHUE €€ CBOWCTB.

Tema 5. IIpakTukym 2 «CBolicTBa coeJUHeHUIT HeMeTaL10B» (3 4.)

Ilpakmuueckas paboma. Perienne skcriepuMeHTaIbHbBIX 3aa4 o TeMe «lloarpymnmna ranoreHosy.
Ilpakmuueckasa paboma. Pemienue skciepuMeHTaNnbHbIX 3a1a4 1o reMe «lloarpynna kuciaopozgay.
Ilpaxmuueckas paboma. Ilonmyuenue, cobupaHue 1 pacro3HaBaHHE ra3os.

Tema 6. KpaTkue cBeieHus1 00 OpraHu4ecKuX coeJuHeHns X (44.)

VYrneBopopoasl. Heopranudeckue M opraHMdeckue BelIeCTBA. YTJIEBOJAOpPOAbl. MeTaH, 3TaH, MpoNaH Kak MpeesIbHbIE YIIeBOJOPOAbl. JTUJIEH U
alleTWIeH Kak HempezebHble (HEeHAChILEHHbIE) yriieBoaopoabl. ['openue yrineBoaopooB. KauecTBeHHbIE peakiuy Ha HelpeenbHble coeqUHEeHMs. Peakius
neruapupoBanusa. Kucnoponconaepxaiiye opraHMYeckHe COEJUHEHUs. DTHIIOBBIM CIUPT, €ro MOoJydyeHHWe, NMPUMEHEHHuEe U (U3MO JIOTHUECKOe AEWCTBHE.
Tpexatomuslii ciupT ruuepuH. KauecTBeHHas peakiiys HA MHOTOATOMHBIE CIIUPTBI. Y KCYyCHasl, CTEAPUHOBAs M OJIEMHOBasl KMCIIOTBI — IIPEICTAaBUTENHN Kilacca
KapOOHOBBIX KucioT. JKupbl. Mbina. A3zoTcoiepkaline OpraHWYecKHue COSITUHEHUS. AMHUHOTPYNNa. AMHUHOKHUCIOTHL. AMHHOYKCYCHas KHCIOTa. benkn
(mpoTtenHsl), X (PYHKIMHU B )KUBBIX opraHu3mMax. KauecTBeHHbIe peakiuy Ha OENKH.

Hemoncmpayuu. Monenu MoJeKya MeTaHa, 3TaHa, MpOMNaHa, 3TWJIEHA M aleTuieHa. B3aumopelcTBue sTHieHa ¢ OpOMHOW BOJOW M pacTBOPOM
nepmanrasara kanus. O01ue XuMUYecKue CBOWCTBa KUCIIOT Ha MMpUMepe YKCYCHOM KuciaoThl. KauecTBeHHas peakiiis Ha MHOTOATOMHbBIE CITUPTHI.

Jlabopamopnvie onvimul. KauecTBEeHHBIEC PEaKIIMK HA OEIKH.
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Tema 7. O6001meHue 3HAHUI M0 XMMUH 32 Kypc 0CHOBHO# 1mKoJibl. [ToaroroBka k OI'D (11 4.)

[Tepuonnueckuii 3akoH u Ilepuoanyeckas cucremMa xumudeckux snemMeHToB . M. Menaeneea. @u3nyueckuil CMbIC MOPSIKOBOIO HOMEpPA AJIEMEHTA,
HOMEPOB NEPHOJIa U TPYNIIIBI. 3aKOHOMEPHOCTH NU3MEHEHUSI CBOMCTB AJIEMEHTOB U MX COSAMHEHUHN B NIEPHOJIaX U IPYIIAX B CBETE MPEJACTABICHHUN O CTPOCHUH
aTOMOB 3JIeMEHTOB. 3HadyeHue [leproanyeckoro 3akoHa. BUibl XMMUYECKUX CBSA3EH M TUIBI KPUCTALNTMYECKUX PEIICTOK. B3aMMOCBSI3b CTPOEHUS U CBOMCTB
BemiecTB. Kiaccudukanuss XUMHYECKUX peakIuil 10 pa3IMuyHbIM MpHU3HAKaM (YUCJIO U COCTaB PEAarnpyrouuX U 0Opa3yIONIUXCsl BEIICCTB; HAJTUYHE TPAHUIIBI
pasnena (a3; teroBol 3¢ (HeKT; U3MECHEHHE CTENICHEW OKHMCIICHHS aTOMOB; HCIIOJIh30BAHUE KaTAlIM3aTOpa; HAIpPaBJIICHWE MPOTEKaHus peakiuu. CKopocTh
XUMHYECKHUX peakiuuidl u (akTopsl, BIUsAOMUE Ha Hee. OOpaTUMOCTh XMMHUYECKUX PEaKIUid M CIOCOOBI CMENIEHUS XMMHUYECKOTO paBHOBecus. [IpocTeie u
CJIOXKHBIE BellecTBa. MeTamuibl U HeMeTalulbl. ['eHeThueckue psapl MeTajuia, HeMeTalla U mepexoaHoro Meramuia. OKCHabl U THAPOKCHUIBI (OCHOBAHMS,
KHCIIOTHI, aM(OTEepHBIC THIPOKCHIBI), cotr. X cocTaB, kiaccupukamus U 00Iue XUMUIECKIE CBOMCTBA B CBETE TEOPUHU IICKTPOIUTHICCKON TNCCOIMAIINU.
3anuTa MpoeKTOB.

YyeOHO-TeMATHYECKHI IJIAH:

Tema Konungectso
No
4acoB
1 Bgenenune. OOmias xapakTepucTUKa XUMUUECKHUX 3JIEMEHTOB U XMMHUECKUX peakuuid. [lepuoanueckuii 3akoH 1 11
Ilepuoauueckas cucrema xumuueckux 3neMeHToB Jl. . Menaeneesa
2 | Tema 1.Meramibl 14
3 | Tema 2. IIpaktuky™m 1 «CBoiicTBa METAJUIOB U UX COETUHEHUI» 1
4 | Tema 3. Hemeransl 24
5 | Tema 4. Ilpaktuky™m 2 «CBoiicTBa COETUHEHUI HEMETAIIIOBY 3
6 Tewma 5. Kpatkue cBefeHust 06 OpraHnuecKuX COeTMHEHUSIX 4
7 | Tema 6. O6001IeHNe 3HaHUH 110 XUMHHU 33 Kypc OCHOBHOM mikoibl. [Toaroroska k OI'D 11
8 | Hroro: 68
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KanenpapHo-remaTtudeckuii nJian no xumuu 9 kiacce -68 u

Ne | Pasnen Tema . 3. OcHOBHBIE BU/IbI Ko | Iln | ®a
HECATECJIBbHOCTH J- aH KT
BO
ya
C
1-2. Beenen | Beoassnii unctpyktaxk no Th | IT'1 Xapaxmepuzosamb XUMHUYECKUE 3JEMEHTHI |—3-TO MEpHUOAOB MO MX MojoxeHHo B Ilepuomuueckoit | 2
ue. pu paboTe B KaOMHETE cucteMe xumuueckux osnemeHtoB JI. W. MeunneneeBa. Apeymenmuposams CBOWCTBA OKCHIOB H
Obmas | xumun. [lepBuaHbIi THIPOKCHIOB METAJUIOB M HEMETAJUIOB IOCPEICTBOM MOJIEKYJSIPHBIX, IOJHBIX M COKPAIICHHBIX HMOHHBIX
XapakTe | MHCTPYKTaX Ha pabodem YpaBHEHUH peakyui
pucTHKa | MecTe. XapaKTepHCTHKA
XMMHYEC | XUMHYECKOTO HJIEMEHTa Ha
KHX OCHOBaHHH €TI0 TIOJIOKEHNUS B
aneMeHT | llepuoanyeckoii cucreme
OB U . . MenpeneeBa
3. XMMHYEC | AMQOTEpHBIC OKCHUIBI U 12 ObwvsicHams, 9TO Takoe aM(pOTEpHbIC COSAUHCHUS. Habirooams U onuceléams PEakiiuyd MEXIY BeriecTBamu | 1
KUX TUIPOKCUIBI C MOMOIIBIO PYCCKOTO (POAHOTrO) SI3bIKa M S3bIKA XUMHU. Xapaxkmepuzoeams TBOWCTBEHHBIM XapakTep
peakuui CBOMCTB aM(OTEPHBIX OKCHUAOB M TUAPOKCUIOB. [Ip0600umsb ONBITH 10 MOJIYYCHHIO W IOATBEPIKACHHIO
. XMUMHYCCKHX CBOWCTB aM(OTEPHBIX OKCHIOB U THAPOKCUIOB C COOJIIOJCHHEM TMPaBHJI TEXHUKH
[epuon 0e301acHOCTH
4. H4eCKUi | [eproanYecKuii 3aK0H U IT3. Pasznuuams  ecTeCTBEHHYIO WM HWCKYCCTBEHHYIO — Kiaccuukauumu. Apzymenmupoeéams  OTHeceHue | 1
3aKOH M | [lepuommueckas cuctema [eproandeckoro 3akoHa K €CTECTBEHHOH Kiaccudukanuu. Mooderupoeams XUMHIECKHE 3aKOHOMEPHOCTH C
ITepuon | JI. . Meneneesa B cBeTe BBIJICJICHHEM CYIIECTBEHHBIX XapaKTePUCTHK OOBEKTa M IPEICTaBICHHEM KX B MPOCTPAHCTBEHHO-
MYEeCKas | yueHHs O CTPOCHHH aToMa rpaduyeckoil MM 3HAKOBO-CHMBOJIHMYECKOH (opme
5. CHCTEMA | XpMHUYeCKasi OpraHu3anus 14 Xapaxkmepuzosams poOJb XUMHUYECKHUX O3JEMEHTOB B JKMBOH M HexHBOH mpupope. Kiaccuguyuposams | 1
XUMHYCC JKMBOM U HEKUBOI IpUpOIbI XUMHUYCCKHE DJICMCHTHI B KJICTKaX Ha MaKpO- U MUKPOI3JICMCHTHI
6. KUX Knaccuduxkarms C 279. Obvsichsimpb, 9TO TaKOE XUMUYECKas PEaKiysl, PEakI[Mh COCJAWHCHHUsS, PEaKIMU pPa3okKeHHs, peakiuuu oOMeHa, | 1
3JIEMEHT | XMMHYECKHX peakuui 1o peakuuu 3aMelleHHs, peaklUu HeHTpanu3anuy, 3K30TepMUYECKHE PpEeaKLWH, SHAOTEPMUYECKHE pEeaKkIuH, | 1
oB /[. . | pa3iauyHbBIM OCHOBAaHUAM oOpaTuMBble pEaKklMH, HeoOpaTHMble pPEaKIUH, OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIMU, TI'OMOICHHBIC
MCHI[CII peaKkinu, IreTCPpoOrcHHbIC PEAKINUU, KATAIUTUYCCKHUE PCAKIHNH, HCKATAJIUTUYCCKUE PCAKIINU, TEIUIOBOM 3(1)(1)6KT
eepa 11 XUMHUYECKOH peakuuu. Kiraccuguyuposams XUMUYECKUE PEAKIMH IO Pa3IM4YHbIM OcHOBaHuAM. Cocmagnamb
q MOJICKYJSIPHBIC, TIOJIHBIE W COKpallCHHBIC HWOHHBIC YPAaBHCHUA peaKHHﬁ. Onpedeﬂfzmb OKHCIIMTCIIb U
BOCCTAHOBUTEIIb, NPOLECChI OKHCJICHHUA W BOCCTaHOBJICHHA. Habmooams w onucviéamo peakuun MEXAYy
BEIIECTBAMHU C ITOMOLIBIKO PYCCKOI'0O (pOZ[HOFO) SI3bIKA U A3bIKa XUMUHU
7. [Tonsitue o ckopoctu I1 5. Obvscuamyb, 4TO TaKOe CKOPOCTb XMMHYECKOW peakuuu. Ycmarasnueams TPUYMHHO-CIICACTBEHHBIC CBS3W | 1
XHUMHYECKOMI peaKkuun BJIMAHHA HEKOTOPBIX (baKTOpOB Ha CKOPOCTh XUMHUYCCKUX peaKHI/IfI
8. Karanmuzatopsr I16. Obvscusamyb, 4TO TaKOe KaTanuzarop. Habmodams W Onucvléams peaklMd MEXIy BEIIECTBaMH C IMOMOIIBIO | 1

pYyccKoro (pO,HHOFO) SI3bIKa M s13bIKa XUMHH. CaMOCTOSITCIIBHO npoeodumb OIIBITHI, NOATBEPXKAAOIINUC BJIUSIHUC
KaTaJim3aTopoB Ha CKOPOCThb
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9-10. O06001eHue u Ioaror | IIposooums OLEHKY COOCTBEHHBIX MOCTHXKCHHII B YCBOCHHH TeMBl. Koppekmuposeamb CBOH 3HAaHUS B
CHUCTeMaTH3aLHs K K.p. COOTBETCTBHH C ITAHUPYEMBIM Pe3yIbTaToM. [1o1yyams XUMUYECKYI0 HHOPMAIMU U3 PA3INYHBIX HCTOYHHKOB.
3HaHUH 110 TeMe Ilpeocmasnams wHQOpMamio 1Mo TeMe «OOImas XapaKTEepHCTHKa XHMHYECKHUX 3JICMEHTOB M XHMHYECKHX
«BBenenne. peakunii. [lepnonnuecknit 3axon u [leproamueckas cuctema xumudeckux 3yemeHToB []. M. Menzneneesa» B Bune

TaOJIHIL, CXeM, OITIOPHOTO KOHCHEKTa, B TOM YHCIIe ¢ IpUMeHeHneM cpeacts MKT

11. KonTtpossHas padora Ne 1
«BBenenune»

12 [MonoxeHue 31eMeHTOB- 11 8.9 Obvacuamy, 4TO Takoe MeTabl. Paziuuams (GOPMBI CYIIECTBOBAaHMS METAJUIOB: OSJIEMEHTHI M MPOCTHIE

Tema 1. | MeraiuioB B Ilepuoandeckoit BEIECTBAM XapaKkmepu306ams XUMHIESCKHE HICMEHTHI-METaJIIBI 10 HX ITOJI0KCHUIO
Metamr | cucreme JI. 1. Menneneesa u B Ilepmommueckoit cucreme JI. U. MenneneeBa. [lpocno3uposéams CBOWCTBA HE3HAKOMBIX METAUIOB II0
14 0COOEHHOCTH CTPOCHUS HX HoJIOXKEHHUIO B [leproqudeckoii cucreMe XMMUYeckux 31emMeHToB J]. 1. Menneneesa.
b | aromos. dusuueckue cpoiicTsa. Yemanaenusams MpUYUHHO-CIIEICTBEHHBIE CBSI3M MEXKAY CTPOCHHEM aToMa, BHJOM XHUMHYECKOH CBS3H, THUIIOM
KPHCTAJUTIYECKO PeIeTKH METAJUIOB — IPOCTHIX BEIISCTB U UX COCAUHCHUI.

13. XHUMHYECKHE CBOWCTBA Im11 ObvsicHamb, 9TO TAKOE PAJ AKTUBHOCTH METAIIIOB. [Ipumensms €ro JUIsl XapaKTePUCTHKH XUMUYECKUX CBOMCTB

METaJIoB MIPOCTHIX BeIeCTB-MeTAIOB. O006wams CUCTEMY XMUMHUYECKHX CBOHCTB METAJUIOB KaK «BOCCTaHOBUTEIHHBIE
coiicTBay. Cocmasnams MOJCKYJSPHBIC YPAaBHEHMS PEaKIMil, XapaKTepPHU3YIOIINX XWMHYCCKUE CBOWCTBA
METaUIOB B CBETE YYEHUs 00 OKHCIHMTEIbHO-BOCCTAHOBUTENBHBIX IIpOIeccaX, a PEaKIHd C yJacTHEM
IEKTPOIUTOB HPeOCmasiams Takke U B MOHHOM Buae. Habnodams U onucbliéams peaklUy MEXIy BEIeCTBAMU
C IMTOMOMIBIO PYCCKOTO
(pomHOrO) s3bIKa M sA3bIKa XUMHH. CaMOCTOSTENBHO 1po600umsb OIBITHL, IOITBEP)KAAIONINE XHUMHYCCKHE
CBOICTBA METAJUIOB, C COOJIIOICHAEM IPABHJI TEXHUKHU 0€30IIaCHOCTH.

14, Mertansl B IpUpOJIE. 1112 Knaccugpuyuposams GopMbl IPUPOTHBIX COSAMHEHUN METAIIOB. Xapakmepu308ams 00LIHe CIIOCOObI MOTyYSHUS

OO01mmue crocoObl UX MOTYICHHS METaJUIOB: TUPO-, TUAPO H NEKTPOMETAILTYPTUH. KoHKpemu3uposams 3TU CIOcOOB IPIMEPAaMU U YpaBHEHHSIMHU
PEeaKIyii c COCTaBIeHHEM NIEKTPOHHOro OajlaHca
15 [onstue o koppo3uu metamwioB | IT 13 Ob6vscHamyb, 9TO TaKOE KOPPO3UsL. Paszruuams XAMHIECKYIO U AIEKTPOXUMUYECKYIO KOPPO3HIO.
Hnmocmpuposams  TIOHATHSL  KOPPO3MS», «XHUMHYECKas KOPPO3USD», <«QICKTPOXUMUYECKAsT KOPPO3MS»
puMepaMu. Xapaxkmepu3zoeams COCOObI 3aIUTHI METAJUIOB OT KOPPO3UH

16-17. OOr1mas xapakTepuCTUKA C 86- O6vscHAMb ITUMOIIOTHIO Ha3BaHHS TPYIIIBI «IIEIOYHBIE METAILIBD. [Jaéams 0OIIyI0 XapaKTePUCTHKY IIETOYHBIX
3J7€MEHTOB [A Tpymnmsbl. 89, METaJZIOB IO uX noyoxeHuto B Ilepmonmueckoit cucreme xmmuueckux snemeHtoB JI. M. Menzeneesa.
CoequHEeHHS MIeTOYHBIX C 90- Xapaxmepuzoeamsb cTpoeHHe, (QU3MYECKHE W XMUMHUUYECKHE CBOWCTBA MIETOYHBIX METAJIOB B CBETE OOWLIETO,
METaIoB o4, 0COOEHHOTO M eIUHUYHOTO. [Ipedckaszvieams (HU3NUECKHE M XMMHYECKHE CBOMCTBA OKCHIOB M T'HAPOKCHIOB

[IEIOYHBIX METaNIOB Ha OCHOBE HX COCTaBa M CTPOSHUS H HOOMEepiccOoamv TPOTHO3Bl YpaBHEHHSIMH
COOTBETCTBYIOLIUX peakuuil. /Ipogooums pacdeTbl MO XUMHYECKUM (OpMylIaM U ypaBHEHUSIM peakuui,
MIPOTEKAIOLINX C YYACTHEM LIETOYHBIX METAJUIOB M UX COCTMHEHUI

18-19. IMenouyno3emenbuele MeTawisl. | C 96- ObvsacHamb STUMOJIOTHIO Ha3BaHMS TPYIIIBI «IEJI0OYHO3EMENIbHbIE METa/UIbD). JJagamy OOILIYI0 XapaKTEePUCTUKY
CoenuHeHUs 08. [IETOYHO3eMENbHBl METaJUIOB MO UX TOJIOKEHHI0 B [lepronnueckoil cucreMe XuMHYeCKuX snementoB J[. U.
IIEeTOYHO3EMENbHBIX METAIIIOB | C 99- MenpeneeBa. Xapaxkmepuzosams CTpoeHHE, (GU3MUECKUE U XUMUYECKHE CBOICTBA I11€T0YHO3EeMENbHBIX METaIOB

105. B CBeTe 00ILEero, 0COOCHHOTO M €TUHUIHOTO.
IIpedckasvieams HU3NYECKHE U XUMHUUYECKHE CBOHCTBA OKCHIOB M I'MAPOKCH/IOB IIEIOYHO3EMEIbHBIX METAJLUIOB
Ha OCHOBE WX COCTaBa W CTPOCHUS M HOOMEepicOams TPOTHO3BI YPaBHEHHSMH COOTBETCTBYIOIIMX PEaKIHH.
IIposooums pacdeThl MO XUMHUYECKUM (OpMyJIaM M YpaBHCHHSIM pPEAKUWi, MPOTEKAKIIMX C Yyd4acTHeM
IEJT0YHO3eMENbHBIX METAJIOB ¥ X COCTMHCHUI
20-21. Amomunuii u ero coenunenus | C 107- | Xapaxmepuzoéams aIOMHHHIA MO €ro MOJNOXKEHUIO B Ileprogudeckoil cucteMe XHUMHYeCKuX anemeHToB . U.
111. MenpeneeBa. Onucvigams CTpOeHHE, (GU3NUECKHEe U XUMUYECKHE CBOICTBA AalIOMUHMS, IOATBEPXKAAs HX

Cl111-

COOTBETCTBYIOIIIUMHU YPABHCHUSAMU peaKHHﬁ. ObvscHamb JIBOMCTBEHHBIN XapaKTep XUMHUYCCKUX CBOMCTB OKCHJIa
U TUAPOKCHOA aAJTIOMHUHUI. KOHermu3up06amb OJICKTPOJIUTUYCCKOC TIOJTYYCHHUC MCTAJUIOB OIIMCAHHUCM
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22-23.

24.

25

114.

MIPOU3BOJICTBA AJTIOMUHUS. YcmaHasnueams 3aBUCUMOCTh 00JIaCTeH NPUMEHEHUS AIOMUHHSA U €r0 CIUIAaBOB OT
CBOHCTB. [Ip0600umsb pacueTsl 0 XUMUUECKUM (GopMysiaM M ypaBHEHHSAM PEaKIHi, MPOTEKAIOIINX C yIacTHEM
IIOMUHHS U €r0 COeIMHEHUH

Keneszo u ero coeTMHEHUA

C116-
119.
C119-
123.

Xapaxmepuzoeams >xene3o mo ero mosokennto B I[lepmommdeckoit cucreme xummdeckux snementoB J[. U.
MenpneneeBa. Onucviéams CTpOeHHE, (U3MUECKHE W XMMUYECKHE CBOHCTBA Keje3a, IOATBEpXKIas HX
COOTBETCTBYIOIIMMH YPaBHEHUSIMHU peakuuil. O6vacHAmb TBOUCTBEHHBIA XapaKTep XUMHUUECKUX CBOMCTB OKCHIA
U TUAPOKCcHIA Kene3a. Konkpemusuposams dIIEKTPOIUTUIECKOE M0JIyYeHEe METAJIJIOB ONMCAHUEM IPOU3BOACTBA
xKenesa. Ycemauasnueams 3aBUCUMOCTh 00JacTe MPUMEHEHUS JKelle3a W ero CIUIABOB OT CBOWCTB. /Iposodumb
pacdeTsl MO0 XUMHYECKMM (GOpMynaM U YpaBHEHHSM DEaKIMi, MPOTEKAIONIMX C y4acTHEeM )Xeje3a U ero
COEIMHEHNH

O0001IeHNEe 3HAHUH 110 TEME
«MeTamsl

IToxror
K K.p.

Ilpoeooums OIEHKY COOCTBEHHBIX IOCTIDKCHHH B YCBOCHHH TeMbl. Koppexmupoeams CBOW 3HAHUS B
COOTBETCTBUU C IUIAHUPYEMBIM PE3YIBTATOM. [1o1yuams XUMUUECKYIO HHPOPMALIUIO U3 PA3IMYHBIX UCTOUHHUKOB.
Tlpeocmasnams nHGOpPMAIUIO 1O TeMe «MeTamiel» B BUIE TaONHUII, CXeM, OIOPHOTO KOHCIEKTa, B TOM YHCIIE C
npuMenenueM cpeacts KT

KontponsHas padora Ne2
«Meransl»

26.

Tema 2
[Ipaktu
Kkym 1
CBolicTB
a
METAJIO
B U UX
COeIMHE
HUH
1y

Ip.p Ne 1 «Pemenue
9KCHEPUMEHTAIIBHBIX 3371324

Ha pacrio3HaBaHUE U TOyUYCHHE
COEIMHEHUH METAJIIOBY

C125

OKCIIEPUMEHTANBHO UCc1ed08amb CBOMCTBA METAIUIOB M X COSIMHECHHUH, pelaTs 3KCHepHMEHTaIbHBIC 3a1auH
no teme «Mertawis»y. Pabomams ¢ 51ab0OpaTOpHBIM OOOPYIOBAaHMEM M HarpeBaTelIbHBIMH NpHOOpaMH B
COOTBETCTBHH C MPaBMIAMH TEXHHKH 0Oe30macHOCTH. Habnio0ams CBOHCTBA METAINIOB M HX COCIWHEHHH U
SBIEHUH, MPOUCXOAAIUX C HUMU. Onucvligams XUMHUYECKUH 3KCHEPUMEHT C MOMOIIBIO PYCCKOro (POIHOIO)
SI3BIKA ¥ A3BIKa XUMHH. Popmynuposams BBIBOABL 10 pe3ylabTaTaM HPOBEIEHHOTO SKCIepHMeHTa. Onpedendims
(ucxons n3 yueOHOM 3a/1a41) HE0OX0AUMOCTb UCTIONBb30BaHHUS HAOIIOACHHS WIIH SKCIIEPUMEHTA

217.

28.

29.

Tewma 3.

Hemera

JUIBI- 24
9.

OO0mas XxapaKTepuCcTHKa
HEMETaJlIOB

18

Ob6vscHamyb, 9TO TaKOE HEMETAIUIbI, TalOTeHbl, aJUIOTPOITHBIE BUIOM3MEHEHUS. Xapakmepu306ams XAMAYECKAE
JIEMEHThI-HEMETAJIIBI U IPOCThIE BEIECTBA-HEMETAIbI: CTpOeHHe, (H3UYECKHe CBOICTBA HEMETaNJOB,
CIOCOGHOCTH K autoTponuu. Packpbléamb NMPUYUHBI aJUIOTPONUU Haszwiéams COCOUHEHHS HEMETAIUIOB MO
bopmynaMm u cocmasnams HOPMYIBI IO UX Ha3BaHUSIM. OObsCHAMb 3aBUCHMOCTD CBOWCTB (HUIM TIpEICKa3bIBaTh
CBOIICTBA) XMMHUYECKHX JJIEMEHTOB-HEMETAUIOB OT UX MNojoxeHHs B [lepuoanueckoil cucreMe XMMHUECKHX
anementoB JI. . MenneneeBa. Ycmanasnueamb TPUYHMHHO-CIIEACTBEHHBIE CBA3M MEXAY CTPOCHHEM aToMa,
XUMHYECKOH CBS3bI0, TUIOM KpPUCTAJUIMYECKOH PELIETKd HEMETAUIOB U MX COEAMHEHUH, UX (U3NYECKHUMU
cBoiicTBaMu. /Jokazvleéams OTHOCUTEIILHOCTh MOHATHH «METaJUD» U «HEMETaJlD)

Bonopon

119

Apeymenmupoeams 00OCHOBAaHHOCTb [JBOICTBEHHOrO IOJNIOXKEHUs Bojopona B Ilepmomuueckoil cucreme.
Xapakmepuszosams CcTpoeHHe, (HU3MUECKHE U XHMHYECKHE CBOWCTBA, IOMYYCHHE M IIPUMEHEHHE BOIOPOJA.
Ha3zvieams coequHeHUs BOAOPOAa Mo GopMynaM U cocmagisams HOPMYIBI IO UX Ha3BaHUIM. Ycmauasenueams
IIPUYUHHO-CIEICTBEHHBIE CBA3U MEXKAY CTPOCHUEM AaTOMa, XUMHYECKOH CBSA3bIO, THIIOM KpHUCTAJUIMYECKOI
pELIEeTKH BOJIOPOAA, €ro (GM3MIECKUMU M XUMHYECKHUMHU CBOMCTBAMH. [[po6ooumbs, HaOmMoOoams M ONUCLIBANb
XUMHYECKUI 3KCIIEPUMEHT 110 MOJIYyYEHUIO, COOMPAaHHMIO M PAclIO3HABAHUIO BOJOPOAA C COONIOAEHHEM HpaBHI
TEXHUKU 0€30I1aCHOCTHU. BbinoiHams pacueTsl 0 XUMUYECKUM (OpMYiIaM U YpaBHEHHSM PEaKLUi,
IIPOTEKAIOLIMX C YYACTHEM BOJOPOJA U €r0 COSAUHEHHUM

Bona

1 20-
21

Xapaxmepuzoéams cOCTaB, GU3MIECKHE U XUMUUECKHE CBOMCTBA, HAXOXKICHUE B IPUPOJE U MPUMECHEHUE BOIBI.
Cocmagnsims MONCKYNSPHBIC YPAaBHEHUS PEAKLH, OTpakalolue XUMHIECKUE CBOICTBA BOIBL. Ycmanasnueams
NIPUYMHHO-CJICICTBEHHbIE CBSI3U MEXKJY XUMHYECKHMH CBS35IMH, THIIOM KPUCTAJUIMUYECKOW pEIIETKH BOJIBI, ee
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(U3NUECKUMH ¥ XMMUYECKUMH CBOMCTBAMHU. BbinoiHAMb PAcuUeThl M0 XUMHUYECKHUM (OpPMYJIaM M ypaBHEHUSIM
peaxiuii, IPOTEKAIOLIMX C y4aCTHEM BOAbI

30.

T"anorens!

1122

Xapakmepuzosams CTpoeHHE, (QU3MUECKUE M XMMHUYECKHE CBOWCTBA, MOJYYEHHUE M NPHMEHEHHE TaJIOTeHOB C
HCTIOJIb30BaHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHU. Ha3bieams COCTUHEHUS TaJOTeHOB 10 GopMylie U
cocmaenims HOPMYINBI TI0 UX HAa3BaHUIO. YcmaHnaenueéams TPUYUHHO-CIEICTBEHHBIE CBSI3U MEXIY CTPOCHHEM
aToMa, XMMUYECKOH CBS3bI0, TUIIOM KPHCTAJUIMYECKOH PEHIETKH I'ajoreHoOB, WX (PU3MYECKMMU U XUMHUYECKUMHU
CBOMCTBaMH

3L

COC)II/IHeHI/ISI TraJJOr¢HOB

1 23-
24

Xapaxmepuszosamp coOCTaB, (QU3MYECKHE M XMMHYCCKHE CBOWCTBA, IMONYYECHHE ¥ INPUMEHEHHC COCIWHEHHI
raJIOTCHOB C UCIHOJIb30BaHHEM PYCCKOTrO (POAHOTO) S3bIKa U sI3bIKa XUMUH Ha3bi6ams COSANHEHHS TaJIOTEHOB 110
dopmyne u cocmasnsims GOpMyIIBl IO MX HA3BAHUIO. Ycmanaenueams TPUIHHHO-CIICICTBECHHBIC CBSI3H MEXIY
XUMHYECKOH CBS3bIO, THUIIOM KPHCTAJUIMYECKOH pEIIETKH COCJMHEHUH TalloTeHOB, HX (U3MYECKUMH MU
XUMHYECKUMH CBolicTBaMu. IIpogodums, Habniooamv W ONUCLIGAMb XUMUYECKMH 3KCHEPUMEHT 110
PAcro3HaBAHUIO TAIOTCHH-MOHOB C COONIONECHHMEM INPaBUJI TEXHUKH 0€30MacHOCTH. Buinoinsmb pacdeTsl 10
XUMHYCCKUM (popMysiaM U ypaBHEHHSIM PeaKiiii, IPOTECKAIOIIMX C YYACTHEM COCJMHCHHH raJoreHoB

32.

Kucnopon

125

Xapaxmepuszoeamp CTpOEHHE, AUIOTPOTIHIO, GU3MUECKHE U XMMHUYECKHE CBOMCTBA, MOJNyYEHHE M NMPHUMEHEHHE
QJUTOTPOTHBIX MOAU(PHKAIMHA KHCIOPOJa C HCIOJIb30BAHUEM PYCCKOTO (POTHOTO) sI3bIKAa U SI3bIKA XUMHH.
Yemanaenusams TPUYAHHO-CIIEACTBEHHBIE CBS3H MEXKIY CTPOEHHEM aToMa, XMMHYECKOM CBA3BIO, THIIOM
KPHUCTAJUTHYECKON PEIIECTKU KUCIOPOIa, ero (PU3NIECKUMH U XUMHUYECKUME CBOMCTBAMU  Bbinonnsams pacueTsl
0 XMMHYECKHM (OpPMyJaM W ypaBHEHHSM pEaKIfif, MPOTEKAIONMMX C ydYacTHeM Kuciopoma. [Iposodumo,
HabMOO0ams U ONUCHIBAMbXUMUYECKHUN SKCTIEPUMEHT TI0 MOJYYSHUIO, COOMPAHHIO U PACTIO3HABAHHIO KHCIOPOIa
C COOJIIOJICHUEM MTPABUJI TEXHUKH 0€30MAaCHOCTH

33.

Cepa, ee (usuveckue u
XHUMHUUYECKUE CBOMCTBA

1126

Xapaxmepuzoéams CTpOSHHE, AUIOTPONHIO, GU3MUECKHE U XMMHUYECKHE CBOMCTBA, MONyYCHHE M NMPUMEHEHHUE
Cepbl C UCIOJIb30BAaHUEM PYCCKOTO (POAHOIO0) A3bIKA U SA3bIKA XUMMU. Ycemanasénueams IPUIUHHO-CIIEACTBEHHbIE
CBSI3H MEXAY CTPOGHHEM aToMa, XMMHYECKOH CBS3bI0, THUIIOM KPHCTAJUTMYECKOH pemIeTKHd KHCIOpoJa, ero
(GU3MYEeCKUMU U XMMUYECKUMH CBOICTBaMU. Beinoausams pacyeTsl 10 XUMUYECKUM (GopMysiaM U ypaBHEHUSIM
peaKIuii, MPOTEKAIOIINX C YIaCTHEM Cepbl. [[poodumy, Haba00ams U ONUCHI6AMb XUMIYECKUH IKCTIEPUMEHT IO
TOPEHHUIO Cepbl Ha BO3yX€ U B KHCIOPOJE C COOJIOICHUEM MPaBUI TEXHUKH 0€30I1aCHOCTH

34.

Oxcupl cepot (IV u VI), ux
HOITyYeHHE, CBOMCTBA U
IIPUMEHEHUE

C 195-
197

Xapaxmepuzoeams coctaB, GU3HIECKUE U XUMUIECKHE CBOMCTBA, MOJyYeHHE U MPUMEHEHNE COSIMHEHUI CephI C
UCIIOJIBb30BAHUEM PYCCKOTO (POJHOTO) sI3bIKAa U s3bIKa XUMHM. Hazwiéams COCIUHEHUS cepbl IO (dopMmyie U
cocmagnamy GopMynbl 1m0 WX HasBaHWio. Cocmagnsims MONEKYNSpHbIE W HMOHHBIE YpPaBHEHHS pPEaKIHi,
XapaKTepU3yIoIle XUMHUYECKHE CBOMCTBa coeqUHEHUH cepbl. Onucviéams MPOLECCHl  OKUCICHHS-
BOCCTAHOBJICHUS, oOnpeoeisimy OKHUCIUTENb W BOCCTAHOBUTEIb M COCMAGNAMb 3JIEKTPOHHBIN OajnaHc.
Ycemanasnueams TpPUYMHHO-CIIENCTBEHHBIE CBS3M MEXKIY XUMHYECKOH CBSI3bI0, THUIIOM KPHCTAJUIMYECKOM
pELIeTKH COSANHEHMUH cephl, MX (PU3NUSCKUMH U XMMUYECKHMH CBOHCTBAMHU

35.

IIoBTOpHBINM HHCTPYKTaX HA
paboudem mecte. CepHas
KHUCJIOTA KaK JJICKTPOJIUT

U ee COJH

C 197-
199

Xapaxmepuzoéams cocTaB, (U3NYECKHE M XUMHMYECKHE CBOMCTBA KakK 3JEKTPOJIMTA CEPHOH KUCIOTHI C
HCIIOJIb30BaHUEM PYCCKOTO (POIHOTO) SA3bIKa U sA3bIKa XUMHUU. Cocmasnsims MOJICKYISIPHbIE M HOHHBIE YPaBHEHUS
peakiuii, XapaKTepU3yIOLIUX XUMUIECKHUE CBOIICTBA COCMHEHUI Cephl M CEPHOM KUCIOTHL. Onucbieams 001acTn
MIPUMEHEHUSI CEPHOW KHCIIOTHI B HApOIHOM XO3sHCTBE. [Iposodums, Habmodams W ONUCLIBAMb XUMUYECKUI
9KCIIEPUMEHT, XapaKTEePU3YIOUIUMH XHUMHUYECKHE CBOMCTBA CEPHONM KHCIOTHI KaK 3JEKTPOJIUTA, C COONIOACHHEM
IIPAaBMJI TEXHUKH Oe30macHoCTU. Pacnoznasams cynbhaT-uoHbI

36.

CepHnas kuciora
KaK OKUCITHTEIb.
[Tonyuenue u
MPUMEHEHUE
CEpHOM KUCIIOTHI

C 199-
203.

Xapaxmepu3zoéames CBOWCTBa KOHLEHTPUPOBAHHOH CEPHOM KHUCIOTHl KaK OKHMCJIMTENS C MCIOJIb30BAaHUEM
pycckoro (pogHOro) si3bIKa M s3blka XUMHH. Cocmaensamb ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIX
peakuii MeTOA0M 3IEKTPOHHOr0 Oananca. Onucbiéams IPOU3BOJCTBO CEPHON KUCIOTBL. Beinoanams pacueThl 10
XUMHYECKUM (GOpMyaM M YpaBHEHHAM pPeakIWi, MPOTEKAIOIUX C y4acTHeM CepHOIl KUCIOTH. Habniooams U
onucvl8ams XUMITYECKHH SKCIICPIMECHT

37.

A3OT 1 ero cBOMCTBa

1128

Xapakmepus’oeamb CTPOCHHUCE, (I)I/I3I/I‘IGCKI/IE U XUMHYECKHUC CBOﬁCTBa, MNOJIYyd€HUE W IMPUMEHCHHUE a30Ta C
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38.

HCIOJIb30BaHUEM PYCCKOTrO (POJIHOrO) $3bIKa M sI3bIKa XUMHUHU. Hazvliéamb coenuHEHUs a3ora 1o Qopmyie u
cocmagnamy GOpMyINBI IO MX Ha3BaHWIO. YcmaHaenugamsv TPUINHHO-CIICACTBEHHbBIE CBSA3U MEXAY CTPOCHHEM
aToMa U MOJIEKYJIbI, BUOM XMMUYECKOH CBSI3U, THUIIOM KPHCTAUIMYECKOI PELIeTKH a30Ta U ero GU3MYECKHUMHU U
XUMHYECKUMH CBOHCTBaMHU. Bwinoansams pacyeTbl N0 XUMUYECKMM (GOpMyJIaM M ypaBHEHHSM pPEaKIHH,
IIPOTEKAIOLINX C yYaCTHEM a30Ta

39.

AMMUaK M ero cBoicTBa

1129

Xapakmepuzosams COCTaB, CTPOCHHE MOJICKYJbl, (HU3MYECKHME M XHMHUYECKHE CBOICTBa, IIOJly4YeHUE H
IIpUMEHEHNE aMMHUaKa ¢ UCTIOJIb30BaHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMUH. Ha3viéams COMM aMMOHUS
o GopMmynam u cocmagiims GOPMYIBI 110 UX Ha3BaHUAM. 3anucvléams MOJIEKYJSPHBIE U MOHHBIE ypaBHEHUS
peakuunii, xXapakTepH3yloIlhe XHMHUYECKHe CBOMCTBA amMMHaka W cojedl ammoHms. Cocmasniime ypaBHEHHS
OKHUCIIUTEIbHO- BOCCTAHOBUTEIBHBIX pEaKUMid C ydacTHEM aMMuaka C IOMOLIbIO BJIEKTPOHHOIO OalaHca.
Yemanaenueamv — NPUUMHHO-CIEACTBEHHBIE  CBSA3M  MEXKIY BHIAMH  XUMHYECKHX  CBs3eH, THIIaMH
KPUCTAUTMYECKHX PELICTOK aMMHaKa W COJeld aMMOHMS M HMX (U3MYECKMMU M XUMHYECKHMMH CBOWCTBAMHU.
Boinoansams pacyeTsl 1o XUMUYECKUM (GOpPMYJIaM M YpaBHEHHUSIM Peakluii, IPOTEKAIOMHUX C y4acTHEeM aMMHUaKa

40.

Conu aMMOHHUS.

I130

3anucvieams MONEKYISPHbIC U HOHHBIC YPABHEHHsSI PEaKIUi, XapaKTepU3YIOIIe XUMUYECKHE CBOWCTBA aMMHaKa
U coneir ammonust. IIposodums, HabIOOAMb U ONUCHIEAMb XAMUICCKUN YKCTIEPUMEHT 10 PACTIO3HABAHHUIO HOHOB
aMMOHUSI ¢ cOOJIIOACHNEM [IPAaBIJI TEXHUKU 0€300aCHOCTH

41.

OxcHpl a30Ta.
A30THAas KHCI0Ta
KaK 3JIeKTPOJIHT,
€e IpUMEHEHHE.

C 220

Xapaxmepuzoeams cOCTaB, GU3NYECKHE U XUMHUYECKHE CBOWCTBA, MOJNydeHHE U MPUMEHEHHE OKCHIOB a30Ta C
UCIIOIb30BaHUEM PYCCKOTO (POIHOIO0) sA3bIKa U sI3bIKa XUMHH. Cocmagnsims MOJIEKYISIPHbIE U HOHHbIE YPABHEHUS
peaxiuii, XapakTepu3yrolie XUMUIECKHe CBOWCTBA OKCHIOB a30Ta. Ycmanaenusams NPUUYNHHO-CIIEICTBEHHBIE
CBSI3U MEXly BUJIOM XUMHYECKOH CBSI3U, TUIIOM KPUCTAJUIMYECKOM PEIIeTKH OKCUAOB a30Ta U UX (PU3NYECKUMU U
XUMHYECKUMH CBOMCTBaMU. Xapaxkmepu306amsb cocTaB, pU3NUecKue U XMMHUUECKHE CBOWCTBA KaK DJIEKTPOIIUTA,
[IPUMEHEHUE a30THOI KUCIOTHI ¢ HCIOIb30BAHUEM PYCCKOTO (POJIHOIO) si3bIKa U sI3bIKA XUMHH. 3anuculéams
MOJICKYJISIDHBIE U MOHHBIC YPaBHEHUS PeaKlUil, XapaKTepU3yIOLie XUMHYECKHE CBOMCTBA a30THOM KHUCIIOTHI KaK
eKTponuTa. [Iposodums, nabdbnodams U ONUCHIBAMb XUMUUECKUI SKCIIEPUMEHT, XapaKTepU3yIoLUi cBoiicTBa
A30THOM KUCIIOTHI KaK 3JIEKTPOJIUTA, C COOIOIEHHEM NMPABHJI TEXHUKH 0€30MacHOCTH

42,

A30THas KHCJI0Ta KaK
OKHUCJIUTEIIb, €€ MOJTYUYCHUC.

C221-
224

Xapakmepuzoeamb ~ a30THYIO  KUCIOTY Kak okuciutens. Cocmagnamb — ypaBHEHUS  OKUCIHUTEIBHO-
BOCCTaHOBHUTEJBHBIX PEAKIHi, XapaKTepU3yOINX XUMUUYECKUE CBOMCTBA a30THOM KHMCJIOTBI KaK OKHCIIUTEN, C
MIOMOMIBIO ANIEKTPOHHOTO Oananca. [Iposooumv, Habmodamv W ORUCHIGAMb XUMHYECKUH JKCIEPHMEHT,
XapaKTePHU3YIOIHH CBOMCTBA a30THOH KUCIIOTHI KAK OKHUCIIUTENS, ¢ COOII0ICHUEM NTPABUII TEXHUKH 0€30IaCHOCTH

43.

®ochop. CoenuneHus
¢doctopa. [Tousitue o
(bochopHBIX yIOOpEHHSIX.

32

Xapaxmepuszosame CTpPOCHHE, AJUIOTPOIHIO, (PU3UYCCKHE W XMMHYECKHE CBOMCTBA, IONYYCHHE W MPUMEHEHHE
¢dochopa ¢ ucnoap30BaHUEM PYCCKOTO (POIHOTO) SI3bIKA U s3bIKa XUMUU. CaMOCTOSITENIBHO ONUChI6ANb CBOWCTBA
okcuaa docdopa (V) KaKk KHCIOTHOrO OKCHIA W CBOWCTBA OpTOGOCHOpPHON KHUCIOTHL Hinocmpuposams 3Th
CBOWMCTBA YPaBHCHMSIMH COOTBETCTBYIOIUMX peaKuuid. [Ipogodums, Habmooams W ORUCHLIGAMb XUMHYCCKHN
9KCIICPUMEHT C COOJIIOICHUEM MPABIII TEXHUKHU Oe3onacHocTh. Pacnosnasams Gpochar-noHsl

44,

VYrnepon

1133

Xapaxmepuzoeamp CTpOEHHE, AUIOTPOTHIO, GU3MUECKHE U XMUMHUYECKUAE CBOMCTBA, MONYYCHHE M MPUMEHCHHE
aMOp(HOTO yTIIEpo/Ia M €ro COPTOB C MCIOJIB30BAHUEM PYCCKOTO (POIHOTO) A3bIKA U sI3bIKa XuMuH. Cpasnusams
CTpOEHHE W CBOWCTBA anMasa U rpadura. Onucvléams OKUCIUTENLHO-BOCCTAHOBUTEIBHBIE CBOMCTBA yIiIEpoIa.
Ilposooums, Habmodams WM ONUCHLIGAMb XUMHUYECKUH OKCIIEPUMEHT C COOJIIOZICHHEM TMpaBHJ TEXHUKU
0€30IacHOCTH

Oxkcuagl yriaepoza (I1) u (IV),
HX CBOWCTBA U MPUMEHEHHE.

C 242-
244

Xapaxmepuzoeams COCTaB, GU3NIECCKHE U XUMUYECKHE CBOMCTBA, TOJNyIeHHE U MPUMEHEHHE OKCHIOB yriepoa
C HCIOJIb30BAHUEM PYCCKOTO (POTHOTO) sI3bIKA U SI3bIKA XUMUH. Ycmanasnueams MPUIHHHO-CIICIICTBEHHBIC CBSI3H
MC)K}Iy BUIAMHU XUMHUYCCKUX CBHSCﬁ, TUIIAMU KpI/ICTaJ'[J'lI/I‘{CCKI/IX pCHJCTOK OKCHUIO0B yrnepozla, nux q)I/I3I/I‘{CCKI/IMI/I u
XUMHYECKAMHU CBOWCTBaMH, a Takke npuMeHeHueM. Cobmodamp TpaBUIa TEXHUKH O€30MaCHOCTH TPHU
HCMOb30BAHUU TIEYHOTO OTOIUIeHUs. OKa3vléams TEPBYIO TOMOIIb TPH OTPABICHHUH YTrapHBIM Ta30M.
Ilposooums, mnabmodams W ONUCHIEANb XUMHYECKHH OKCIIEPUMEHT C COOJIIOJEHHEM TPABHI TEXHHKH
0€30IaCHOCTH
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45, VYroabHas KUCIOTa U €€ COJU C 245- | Xapaxmepuszoeamsb cOCTaB, (HH3NUCCKUE U XMMHUUYECKHE CBOWCTBA, MONyYCHHUE W MIPIMCHEHUE YTOIBHON KICIOTHI
247 U ee cojell (kapOOHATOB M THAPOKAPOOHATOB) C MCIOJIB30BAHHEM PYCCKOTO (POJHOTO) s3bIKA M SI3bIKA XMMHHU.
Hnniocmpuposams 3aBUCUMOCTb CBOICTB COJNEH yrolbHOM KUCIOTBI OT uUX cocTaBa. OObvAcHAmMb, YTO TaKOe
KECTKOCTb BOJBL. Paziuuams BPEMEHHYIO U MOCTOSHHYIO XECTKOCTb BOJBL. [Ipediazams CIIOCOOBI YCTpaHEHUS
KECTKOCTH BOJBL [Iposodums, nabrrodame N onucwiéams XAMUYECKHH SKCHEPUMEHT C COONIONACHUEM IIPaBUII
TeXHHUKHU Oe3omacHocTu. Pacnosnasampb KapOOHAT-HOHEIL.
46. Kpemunit C 249- | Xapaxmepuzoeamsv CTpOGHHE aTOMOB W KpPUCTAJUIOB, (pU3MUECKHE W XHMHUYECKHE CBOWCTBA, MONy4YEHHE H
253 MIPUMEHEHUE KPEMHHS C UCTIOIb30BAHUEM PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XUMHU.
Yemanaenusames NpUYUHHO-CIIEICTBEHHBIE CBSI3H MEXKAY CTPOGHHEM aToMa, BHIOM XHMHYECKOH CBS3H, TUIIOM
KPHUCTAJUTHYECKOM PEIIETKH KPEMHHUs, ero (HH3MISCKUMH U XUMUYECKHUMHU CBOHCTBAMU. BblnoiHams pacueThl Mo
XUMHYECKUM (OopMyTiaM M YPaBHEHHUSAM pPeaKHi, MPOTEKAIONINX C YYaCTHEM KPEMHHSI U €r0 COCMHEHUH
47, CoenvHeHUs: KpeMHUS C 253- | Xapakmepuszoeams cocTaB, (GU3MYECKHE M XUMHYECKHE CBOMCTBA, NOIyYCHHE W IPUMEHECHHE COCTUHCHUH
254 KPEMHHS C HCIIOIB30BAaHUEM PYCCKOTO (POAHOTO) sI3bIKa M s3bIKa XUMHHU. Cpasnueéams THOKCUABI yrieponaa U
KpeMHUA. Onuceiéams BOKHEHIINE THIBI ITPUPOJHBIX COCIMHCHUH KPEMHHS KaK OCHOBHOTO »3JIEMCHTA
srocepsl. Pacnosnasams CHINKAT-HOHBI
48. CunukaTtHas C 255- | Xapaxmepusosamsb OCHOBHBIE CHJIMKATHBIE IIPOU3BOICTBA. Packpuvleams 3HAUEHUE CUIIMKATHBIX
MPOMBIIUIEHHOCTh 258 MaTepuaoB B HayKe, SJHEPreTHKe, MEAUIIMHE U JPYTHX 00IacTsIX
49, O0001IeHre MaTepraia o Ioaror | IIposooums OLEHKY COOCTBEHHBIX HOCTHKCHHII B YCBOCHHHM TeMbl. Koppekmuposamb CBOM 3HAaHHI B
teMe «Hemerasuib» K K.p. COOTBETCTBHH C IIAHUPYEMBIM PE3yIbTaToM. [onyuams XUMIYECKYI0 HH)OPMAIH U3
Pa3IMYHBIX UCTOYHHKOB. [Ipedcmasisims MHPOPMAIHIO TI0 TeMe «HemeTamisly B BUAE TaOJHIL], CXEM, OIOPHOTO
KOHCIIEKTa, B TOM uncie ¢ npuMeHeHnem cpencts KT
50. KontpomnbHas padora Ne 3
«Hemeramib»

51. Tema 4. | IIp.p. Ne 2 «Pemenue OKCNEePUMEHTAIBHO UCCIe006amb CBOUCTBA HEMETANIOB M HMX COEAMHEHHH. Pewamb >KCIEpUMEHTANIbHbIE

[IpakTu | SKCTIEpUMEHTAIBHBIX 337124 110 samaun no Tteme «[loarpymma ramoreroBy. QOOpamieHme ¢ JabOpaTOpHBEIM — OOOpyAOBaHWEM U
KyM 2. | TeMe rajoreHs» HarpeBaTeIbHBIMH TIPHOOpPAaMH B COOTBETCTBHM C IPAaBHJIAMH TEXHHUKH Oe3omacHocTH. PacmosHaBaHme
CaoiicTB HEKOTOPHIX aHHOHOB M KaTHOHOB. HaOmoJeHWe CBOWMCTB BEIISCTB M IPOHCXOMSIINX C HUMH SIBICHHU.

a Onncanue XUMHYECKOTO AIKCIEPHUMEHTa C MOMOINBI0 €CTECTBEHHOTO (PYCCKOTO WM POJHOTO) S3bIKAa H
HeMmeTan a3bIka xumun. ©opMyITHpoBaHKE BRIBOJIOB M0 Pe3yJIbTaTaM NMPOBEICHHOTO YKCIEPUMEHTa

52. noB U ux | IL.P. Ne 3 Pemenne C259 OKCNEePUMEHTAIBHO UCCIe006amb CBOWCTBA HEMETAUNIOB M HMX COEAMHEHHH. Pewamb >KCIEPUMEHTANIbHbIC

COEIUHE | SKCIEPUMEHTANLHBIX 337124 110 3agaun no teme «Iloarpymmna xuciopona». Obpawamscs ¢ 1a00PATOPHBIM 000PYIOBAHUEM U HarpeBaTeIbHBIMU
HUA- 3 | TeMe HOATPyIIA KHCIOPOAa» pudopaMu B COOTBETCTBHH C IIPABUIIAMH TEXHUKH
q. Oe3zonacHoctd. Habniooams 3a CBOWCTBAMM CEpPbl, €€ COCAMHEHHH M SIBICHUSAMHU, INPOUCXOAAIIUMH C HHUMH.
Onucvlgamy XUMHUYECKUH OKCHEPHUMEHT C TMOMOIIBI0 PYCCKOro (POJHOrO) si3bIKa W S3bIKA  XHMHH
Dopmyauposeams BEIBOIBL IO Pe3yabTaTaM MPOBEAECHHOTO KcnepuMenTa. Compyonuuams B mpouecce ya1eOHoro
B3aUMOJICHCTBHS IPH paboTe B IPyIIIax
53. I1. P.Ne 4 «ITomyuenwue, C 262 Ilonyuams, cobupame W pacnozwasams BOAOPOJ, KHCIOPOJ, aMMHaK M YIJIEKUCHbBIH Ta3. Obpawambcs ¢
coOMpaHue U pacrio3HaBaHUE nabopaTOpHBIM 00OPYIOBAaHMEM M HArpeBaTeNIbHBIMH NPHOOpPaMH B COOTBETCTBHU C TIPABWIAMH TEXHUKHU
ra3oBy 6e3onacHoctd. Habnodams U onucsléams XUMUYECKHIA SKCTIEPUMEHT C MOMOIIBI0 PYCCKOTO (POJHOTO) S3bIKA H
SI3bIKA XUMHH.

54, YrieBonopoibl. Jlexknus | Xapakmepuszoeams 0COOEHHOCTH COCTaBa M CBOWCTB OPraHMYECKHX COCIUHEHUWH. Pasiuuams TpenenbHbE U
Tema 5. HenpeebHbIe  YIIeBOOOpoabl. Haszvieamb W 3anucvigams  (GOpMYNIBl  (MOJEKYISIPHBIE W CTPYKTYpHEIE)
Kparkue BOXHEHIIUX MpPEJCTABUTENCH YIrIeBOIOPOJOB. [Ipednacams SKCIEPUMEHT IO PACIO3HABAHUIO COCIMHEHHM
CBEJIEHH HETPeIeTbHOTO CTpOoeHus. Habniodams 3a X0I0M XUMHYECKOTO 3KCIIEPHUMEHTA, OIHCHIBATh €0 U JIeNIaTh BHIBOIBI

Ha OCHOBE HAOMIOACHUH. Pukcuposams Pe3ylbTaTbl SKCIEPUMEHTA C IMOMOIIBIO PYCCKOro (PORHOro) sA3bIKa, a
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TAKKE C IOMOILbIO XUMHYECKUX (POPMYII U ypaBHEHUI

55-56. | opranmu | Kuciopozaconepxaiue Jleknus | Xapakmepuszoeams CIMpThI KaK KHCIOPOACOIEPKAIIME OpPraHUYecKue coenuHenns. Kiaccuguyuposams CiupTh
€CKHX | OPraHWYECKUE COCAUHECHUS M0 aTOMHOCTH Haszbieamb TPEACTABUTEICH OMHO- M TPEXaTOMHBIX CIUPTOB U 3anucvléams uX (HOopMyIsl.
COeMHE Xapakmepuzoeams KUCIOTHI KaK KUCIOPOJICOCPIKAIIME OPTaHMUYECKHE COSAMHEHUS. Ha3zbl6amp TIpeICTaBUTENCH
HISIX MIPE/ICNbHBIX M HEMPeNebHbIX KapOOHOBBIX KUCIIOT U 3anuceléams uX GopMynsl. Xapaxmepuszosams HKUPHI KaK
- 44y, CIIOXHBIC I(HUPBI, 8 MBITA — KaK COJIH KapOOHOBBIX KHCIOT
57. AzoTconepixalue JIeKIs | Xapaxmepuszo6ams aMUHBI KaK COJIEpKaIlFie aMHHOTPYIIITY OPTraHUYECKUE COCTUHEHUS.
OpTaHNYECKUE COETUHEHUS Xapaxmepuz06amb aMUHOKHCIOTHI KaK OpraHudYeckne aM(OTepHbIC COCTUHEHHsS, CIIOCOOHBIC K PEaKIUsIM
MOJIMKOHACH AU, Onucbiéams TPH CTPYKTYPhI OCITKOB U UX OHOJIOTHYECKYIO POJIb.
Pacnosnasams 6€7KH ¢ TOMOIIBIO IIBETHBIX PEAKIIMI
58. Tema 6. | I13 u IIC I.11.MenaeneeBa u I1 36 TIpeocmasnsms unpopmannio mo teme «Ilepuoanueckuii 3akon u [epuoandeckas cucrema J{. M. Menneneesa B
O60011Ee | CTpOoeHHE aToMa. CBETE TEOPHU CTPOCHHUSI aToMa» B BHUJIE TaOJHIl, CXEM, OMOPHOIO KOHCIIEKTa, B TOM YHCIE C MPUMCHEHUEM
Hue cpenctB UKT. Boinonnsms T€CTOBBIC 3aJaHHSI II0 TEME
59. 3HaHMH | DJIEKTPOOTPHUIATEIHLHOCTD. 1137 Ilpeocmasnsme uHpOpMaLUi0 MO TeMe «BHIbBI XMUMHUYECKHX CBsI3ed M THIBl KPUCTAIMYECKHX PEUICTOK.
o CrerneHb OKUCIIEHUS. B3auMOCBSI3b CTPOCHHS M CBOWCTB BELICCTB» B BUJC TAOJIMIl, CXEM, OMOPHOTO KOHCIIEKTa, B TOM YHCIC C
XUMHH CrpoeHue BelecTa npumenenreM cpenacts UKT. Beinonnuams TeCTOBBIE 3aJaHUS
60. sakype | Kmaccudpukanus xummgecknx | I138 IIpeocmasnsme undopmanuio mo Teme «Krmaccudukaims XAMUYECKHX PEAKIUi 1O Pa3UYHBIM MPU3HAKAM
ocHOBHO | peakuuit. CKOpOCTb CKOpOCTh XHMHUYIECKIX PEAKIHii» B BUIE TAOJIHI, CXeM, OTIOPHOTO KOHCIIEKTa,
i XUMHUYECKHX PEAKIIUI. B ToM uHcie ¢ npuMmenenueM cpencts UKT. Beinoansams TecToBbIE 3aaHUS IO TEME
61. mkoiel. | JAucconuanums snektponuroB B | 11 39 Xapaxmepuzoseams 0011HEe, 0COOCHHBIE ¥ WHIUBHIyaIbHbIE CBOHCTBA KHCIIOT, OCHOBAHHIA, COJICH B CBETE TEOPHU
IToaroro | BoaHbIX pacTBopax. MoHHbIE AJIEKTPOJIMTHYCCKON JAUCCOLMALIUU. ApeyMenmupoéams BO3MOXKHOCTh TPOTCKAHUS XHMHUYCCKHUX pPEaKIdil B
BKa K YpaBHCHHS. pacTBOpPAx SJIEKTPOJIUTOB, HCXOAA U3 YCIIOBUH
62. oro. OKUCIUTEIBHO- IT 40 Xapakmepuzoeams OKACIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINN, OKUCIUTEIb U BOCCTAHOBUTEITD.
114 BOCCTAHOBHTEJILHBIE PEAKIIMI Omauyams STOT THIT PEAKIM OT peakiuii oOMeHa. 3anucvieams ypaBHEHUS OKHUCIUTEIBHO-
BOCCTAHOBHTEJIBHBIX PEAKIHiA C TIOMOIIIBIO JICKTPOHHOTO OaaHca
63-64. Heopranuueckue BeniecTsa, 141 Knaccuguyuposamy  HeopraHudeckue BeLIECTBa II0 COCTaBy U CBOHCTBaM. [lpusodums TPUMEPHI
ux HOMeHKﬂaTypa u HpeﬂCTaBI/ITeﬂeﬁ KOHKpCTHbIX KJIaCCOB U Ipyl'll'l HCOpFaHI/I‘iCCKI/IX BCILICCTB
KJIacCU(UKaINs
65-66. XapaKTepHbIe XUMUYECKUE 1142 3HaTh XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHWYECKHUX BEIIECTB. Buinoausams TeCThl B (opMmate
CBOMCTBA HEOPTaHUYECKUX ors
BEIIECTB
67. HroroBast KOHTpOJIbHAS Beinoaname tectel B popmare OI'D 3a Kypc OCHOBHOM HIKOJIBI. AJIEKBATHO OYeHUBAMb CBOU YCIIEXH B OCBOCHHUU
paboTta Kypca OCHOBHOH MIKOJBI. APryMEHTHPOBAHO 6bl0upams BO3MOXKHOCTh caauud OI'D mo xumuu. [Ipoeyuposams
COOCTBEHHYIO 00pa30BaTEIbHYIO TPACKTOPHIO 110 U3YICHHIO XUMHH B CpeTHEH MIKOJIe
68. 3ammTa IpoeKToB
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