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Iliianupyemblie peaMeTHbIE Pe3yJIbTAThI 0CBOCHUS YUeOHOIr0 nmpeaMera
«Xumusa» 9 kiace

®I'OC HOBOrO IMOKOJEHUS yCTaHaBJIMBAeT TpeOOBaHUS K JMYHOCTHBIM, METAMPEIMETHBIM U MPEAMETHBIM pe3yibTaTaM
00yJarommxcs.

Ilpeomemmusimu pe3ynomamamu 0OCBOCHHSI BBIITYCKHUKAMHA OCHOBHOM IIKOJIBI IPOTPAMMBI TIO XUMUH SIBIISTIOTCS:

B no3naBatenbHOit chepe:

- 1aBaTh OMPEJCICHUS M3YYCHHBIX MOHSATHH: BEIIECTBO (XMMHYECKUH AJIEMEHT, aTOM, HOH, MOJIEKYJla, KPUCTATHIECKAs
pEIIeTKa, BEIIECTBO, MPOCTHIC W CIIOXKHBIC BEIIECTBA, XMMHUYECKas (opMmysa, OTHOCHTEIbHAs aTOMHAsh mMacca, OTHOCHTEIbHAs
MOJICKYJIIpHAs Macca, BaJCHTHOCTh, OKCHBI, KUCIOTHI, OCHOBAHWMSI, COJIM, aM(POTEPHOCTh, MHANKATOP, MEPHUOTUICCKUI 3aKOH,
MEPUOINYECKasl CHUCTEeMa, TEpHOAUYecKas TaOJMIa, W30TOMbBI, XHWMHUYECKas CBs3b, JJIEKTPOOTPUIIATEIHLHOCTh, CTEICHb
OKHCIICHMS); XUMHYEcKas peakius (XMMHUYECKOe YpaBHEHHE, OKHCJIICHHE, BOCCTAaHOBJICHHUE), TE€HETHYECKas CBS3b,
AICKTPOTUTHICCKAS TUCCOIHAIINS, CKOPOCTh XUMHUECKOMN PEaKIMK, THPOJIN3, AJIOTPOIIHS,

- OMHUCHIBAThH JEMOHCTPAIMOHHBIC U CAMOCTOSITEIIbHO MPOBEICHHBIE SKCIIEPUMEHTBI, UCIIOJIb3YS ISl 9TOTO0 €CTECTBEHHBIN
(pycckuii) 3BIK U SI3bIK XMMUU;

- OMMKMCBIBATh U Pa3INYaATh U3YUYEHHBIC KIACChl HEOPTaHMUECKUX COCAMHEHUM, MPOCTHIC U CIIOKHBIC BEIIECTBA, XUMHUICCKUE
peaKIu;

- KJIaccu(PUIMpoBaTh U3yUYCHHBIC OOBEKTHI U SBICHUS;

- HaOmIOIaTh JAEMOHCTPUPYEMBIC W CAMOCTOSITCIIBHO IPOBOIUMBIC OIBITHI, XUMHUYECKHE PEaKIMH, IMPOTCKAIONIINE B
MPUPOJIE U B OBITY;

- JIe7aTh BBIBOJABI M YMO3AKIIOYCHHS W3 HAOMIOMECHWN, W3YUCHHBIX XUMHUYCCKHX 3aKOHOMEPHOCTEH, MPOTHO3MPOBATH
CBOMCTBA HEM3YUYCHHBIX BEIIECTB 110 aHAJIOTHH CO CBOMCTBAMH M3yYCHHBIX;

- CTPYKTYpHUPOBATh U3YUCHHBIM MaTepUal U XUMUYICCKYIO HH(POPMAITHIO, TTOYICHHYIO U3 APYTHX HCTOYHUKOB;

- MOJIEIMPOBATh CTPOCHHUE aTOMOB 3JIEMEHTOB IIEPBOTO — TPETHErO MEPHOIOB (B paMKax M3YYCHHBIX TOJOKCHHA TCOPHH
3. Pezepdopaa), ctpoeHne MPOCTEUIIINX MOJIEKYI.

B 11eHHOCTHO-OpUEHTAITMOHHOU cdepe:




- AHAJIM3UPOBATb W OLCHUBATL IMOCICIACTBUSA IJIA Oprma}omeﬁ Cpcabl OBITOBOM M HpOH3BOI[CTB€HHOI>i ACATCIIBHOCTHU
YCJIOBCKA, CBSI3aHHOM C Hepepa60TKOﬁ BCIICCTB,

-IIOHUMAThb 3HAYCHUC HAYYHbIX 3HAHUU Al adanTainyyu 49CJIOBCKAa B COBPCMCHHOM MIWHAMHUYHO HM3MCHAOMICMCA H
pa3BUBAOMICMCse MHPC, BO3MOXKHOCTL PA3YMHOI'O HCIIOJIb30BAHMA I[OCTI/I)KGHHI\/'I HaYKNn N COBPCMCHHBIX TEXHOJIOT UM JJIs1
ﬂaHBHeﬁmeFO Pa3BUTHUA YCTTIOBCUCCKOT'O O6HIGCTBa.

B tpynoBo# cdepe:
- MIPOBOJUTh XUMHUYCCKHIA SKCIIEPUMEHT, 00paIlaThCs C BEIIECTBAMH, MCIIOIB3yEMBIMU B 3KCIICPUMEHTAILHOM TTO3HAHUN
XMMHH U B TIOBCETHEBHOH JKHM3HH, B COOTBETCTBUH C NMPaBUIAMH TEXHUKH OC30ITaCHOCTH.

B chepe 6e30macHOCTH KU3HEACATSIHLHOCTH:

- OKa3bIBaTh MEPBYIO IMMOMOIIb MTPH OTPABJIICHHUSIX, 0KOTAX U JIPYTUX TPaBMax, CBS3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM
000pyTIOBaHUEM.

B pe3ynpTare u3ydeHMsT XUMUH B Kypce 9 Kiacca BRINYCKHUK JIOJDKEH

3HAMb/NOHUMAMb:

- XUMHUYECKYI0 CUMBOJIMKY: 3HAKH XHUMHYECKHX DJIEMEHTOB, (POPMYJIbI XMMHUYECKUX BEIIECTB U YPABHEHUS XUMHUUYCCKHUX
pEaKLNi;

-BaXHCUININEC XMMUYSCKUE TOHATHS: XUMHUYCCKUM DJIEMEHT, aTOM, MOJICKYyJia, OTHOCUTEIIbHBIC aTOMHAas M MOJIEKYJIIpHas
MaccChl, HOH, XUMHUUYECKas CBSI3b, BEIIECTBO, KIacCHU(HKAIHS BEIIECTB, MOJIb, MOJIIPHAs Macca, MOJIIPHBIA 00beM, XUMUYECKas
peaknmsi, KIacCH(pUKAIMS PEaKIMi, O3JICKTPOJUTH HEIJICKTPOJIUT, DIICKTPOIUTHYECKAs JAWCCOLUANNS, OKHUCIUTETh W
BOCCTaHOBMTEIIb, OKUCJIEHHE U BOCCTAHOBIIEHHUE;

- OCHOBHBIC 3aKOHBI XHUMHUHU: COXpPAaHEHHUS MAaCChl BEIIECTB, ITOCTOSHCTBA COCTaBa BEIIECTBA, 3aKOH ABOTapoO,
MEPUOANYECKUI 3aKOH;

- MepBOHAYAIBHBIC TIPEJICTABIICHUS 00 OPraHMYECKHX BEIIECTBAX : CTPOCHHE OPTaHMYECKHX BEIIECTB ; YTJICBOJIOPOIbI-
METaH,3TaH, ITHJICH, KUCJIOPOJ0COACPIKAIINEC OPTraHUYCCKUE COCAMHCHHS: CIUPTBI-METAHOJ, 3TAHOJ, TJIMIEPUH; KapOOHOBBIC
KHCJIOTHI ; OMOJIOTHUECKH BaYKHBIC BEIIIECTBA : KUPBI, YTICBOIbBI, )KUPbI, OCITKH.

ymemb:

- Ha3bIBaTh XUMHYECKHUE DJIEMEHTHI, COSIMHEHUS U3YYCHHBIX KIJIACCOB,;




- OOBACHATH PUBUYECKUN CMBICI aTOMHOTO (MTOPSIKOBOT0) HOMEpa XUMUYECKOTO 3JIEMEHTa, HOMEPOB TPYIIIbI U IEPUOAa,
K KOTOpPBIM 3JIEMEHT MPUHAAJICKUT B rnepuoguueckoi cucteme [[. 1. MenneneeBa; 3akOHOMEPHOCTH W3MEHEHMsI CBOMCTB
AJIEMEHTOB B MPEeiax MAJIBIX U [IIaBHBIX MOATPYII; CYLIHOCTb PEAKIMIl HOHHOTO 0OMEHA;

- XapaKTepU30BaTh XUMHYECKHE AJIEMEHTHI (OT BOJOPOJAA A0 KalblMs) HA OCHOBE MX IOJIOKEHHUS B MEPUOIUYECKON
cucteme /Jl. I.MeHneneeBa 1 0COOEHHOCTEN CTPOEHUS UX aTOMOB; CBS3b MEXIYy COCTABOM, CTPOCHHEM M CBOMCTBAMU BELIECTB;
XUMHUYECKHE CBOMCTBA OCHOBHBIXKJIACCOB HEOPTAHUYECKUX BEILIECTB;

- OIIPENIEATh COCTAB BELIECTB M0 UX (popMysiaM, MIPUHAAIEKHOCTh BELIECTB K ONPEACIIEHHOMY KJIacCy COCIUHEHUM, TUIIBI
XUMUYECKUX PEAKIUH, BaJEHTHOCTh U CTENEHb OKUCIEHUS AJIEMEHTa B COCIMHEHMSIX, TUIl XUMUYECKON CBA3U B COCAMHEHUSX,
BO3MOKHOCTb IPOTEKAHMSI PEAKIIUITMOHHOTO 0OMEHa;

- COCTaBJIATh (POPMYJIbl HEOPraHUYECKHX COEAMHEHUN H3YUYEHHBIX KIJIACCOB; CXEMbl CTPOCHHSI aTOMOB MepBbix 20
AIEMEHTOB nepuoanyeckon cucteMsl . 1. Menaeneesa; ypaBHEHUS XUMAYECKUX PEAKLINN;

- 00palaThcsa ¢ XMMUYECKOH MOoCcyA0i U 1a00paTOpHBIM 000PYI0BAHHEM,;

- pacno3HaBaTh OMNBITHBIM ITyTEM KHCIOPOJ, BOAOPO, YIVIEKUCIBIA Ta3, aMMHAK; PACTBOPHI KUCJIOT U LIEI0YEH, XJIOpUA-,
cynbdar-, KapOOHAT-UOHBI,

- BBIUUCIISATh MAacCOBYIO JOJI0 XUMUYECKOTO 3JIEMEHTA 10 OpMyJie COEAUHEHHUS; MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE;
KOJIMYECTBO BEILIECTBA, 00bEM MJIM MAcCy MO KOJIMYECTBY BELIECTBA, 00bEMY HJIM Macce peareHTOB WM NPOAYKTOB PEAKIIHH;

-IPOBOJUTh CaMOCTOSTEIbHBIN MOMCK XUMHUYECKON MH(OpPMALMK C UCIIOJIb30BAHUEM DPA3IMYHBIX HCTOUYHUKOB (HAy4YHO-
HOMYJISIPHBIC M3[JaHKs, KOMITBFOTEPHBIC UCTOUYHUKH JJAHHBIX )

- Ju1st 6e30macHOro oOpallleHus ¢ BeIIeCTBaMU U MaTepualaMu;

- DKOJIOTUYECKH I'PAMOTHOTI'O MTOBEAEHUS B OKPYKAIOILIEH Cpee;

- OLIEHKH BJIMSIHUSL XUMHUYECKOTO 3arpA3HEHUS OKPYKAIOIIEH cpe/ibl Ha OPraHU3M YEJIOBEKa;

- KPUTHYECKOW OLIEHKHU MH(OPMALIMHU O BEIIECTBAX, UCIIOJIb3YyEMbIX B OBITY;

- IPUTOTOBJIEHUSI PACTBOPOB 33JIAHHON KOHIEHTPALIMH.

Memanpedmemuvimu pe3yivmamamu OCBOEHUS BbIITYCKHUKaMU OCHOBHOM IIKOJIbI POrPAMMBI IO XUMHH SIBJIIFOTCS:

- UCTIOJIb30BAHNUE YMEHUM U HABBIKOB PA3JIMYHBIX BUIOB IMO3HABATEIBHOUN JEATEILHOCTH, TPUMEHEHUE OCHOBHBIX METOJIOB
MO3HAaHUS (CUCTEMHO-WUH(DOPMAIMOHHBIA aHaIW3, MOJCIUPOBAHUE, HAONIOACHHUE), MJisi W3yYEHUS PA3IMYHBIX CTOPOH
OKPYXKaroUIEH JIEUCTBUTEIBHOCTH;



- WCIOJB30BaHUE OCHOBHBIX MHTEUIEKTYyaJIbHBIX omepanui: (GopMyJIHpOBAHUE TUIIOTE3, aHAIU3 W CUHTE3, CPaBHEHMUE,
0000111eH1Ee, CUCTeMaTU3allus, BhISIBICHHE PUYUHHO-CIICICTBEHHBIX CBSI3€H, MOMCK aHAJIOTOB;

- YMEHUE TeHEpPUPOBATh UEH U OINIPEACIATh CPEACTBA, HEOOXOIMMBIE IJIS UX peau3allli;

- YMEHHUE ONpEeIeNATh eI U 3aa4d JesTeIbHOCTH, BHIOUPATh CPEACTBA Pealh3alliy eI U IPUMEHSITh UX HA MPAKTHUKE;

- HCTIOJIb30BaHNUE PA3TUYHBIX UICTOYHUKOB JIJIsl TIOJyUYEHUsS] XUMUYECKON HH(MOpMaIny;

-OBJIaJICHUE HABBIKAMHU CaMOCTOSATENILHOTO MPUOOPETEHUsI HOBBIX 3HAHUW, OpraHu3aluy y4eOHOW NesATeIbHOCTH, MOUCKa
CPEACTB €€ OCYIIECTBICHUS;

-yMEHHE TIJIAHUPOBATh, KOHTPOJMPOBATh M OIICHUBATh YUCOHBIC JACHCTBUS B COOTBETCTBHHM C IOCTaBIECHHOM 3a7adeil u
YCJIOBHUSIMH €€ Peajn3allii;

-IOHUMaHUe TPOOJEMbl, YMEHHUE CTaBUTh BOIPOCHI, BBIJABUTATh THUIIOTE3Yy, [1aBaTh OMNPEIACICHUS TOHATUSIM,
KJIacCU(UIIMPOBATh, CTPYKTYpUpPOBaTh MaTepual, MPOBOAUTH IKCIEPUMEHTHI, apryMEHTHPOBATH COOCTBEHHYIO MO3UIIUIO,
(dhopMyIHpOBaTh BHIBOJIBI M 3aKJIFOUCHUS,

- YMEHUE BOCHPUHUMATh, CUCTEMATU3UPOBATh U MPEABSIBIATh UHGOPMAIIMIO B CIIOBECHOM, 00pa3HOM, CUMBOJINYECKOMN
dbopmax 1 nepepadaThiBaTh MOJYYCHHYIO HHPOPMAIIUIO B COOTBETCTBHUH C IMOCTABICHHBIMU 33]]a4aMH;

- YMEHHUE MIePEBOIUTh MH(POPMALIUIO U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;

-yMEHHE CBOOOIHO, MPABWIIBHO U3JIaraTh CBOM MBICIH B YCTHOW UM MUCBMEHHOM (hopMme;

- CIIOCOOHOCTh OPTaHU30BBIBATH CBOIO )KM3Hb B COOTBETCTBHUH C OOIIECTBEHHO 3HAYUMBIMU MPECTABICHUSIMHU O 3JI0POBOM
o0pa3se )KU3HH,

-BBINIOJIHEHUE MO3HABATENbHBIX U MPAKTUUYECKUX 3aJlaHUM, B TOM YHUCJE C UCMOJIb30BAHUEM MPOEKTHOUN NIEATEIHHOCTH, HA
YPOKax U B JOCTYITHOW COLIMATIbHOU MPAKTUKE;

- YMEHHE B3aUMOJIEHCTBOBATH C JIFOJIbMU, pa00OTaTh B KOJIJICKTUBE;

- OBJIaJICHHE CBEJICHUSIMU O CYLIHOCTU U OCOOCHHOCTSIX OOBEKTOB, MPOLIECCOB U SIBICHUN JIEUCTBUTEILHOCTH

JesTensHOCTh 00pPA30BATENBLHOTO YUPEKIEHUS OOUIEro o0pa3oBaHus B 00OyYEHUH XMMHUHU JOJDKHA OBITH HampaBlieHa Ha
JOCTHKECHUE BBIITYCKHUKAMU CIECAYIOIUX JIUYHOCHIHBIX Pe3Yibmamog:

- B [IEHHOCTHO-OPUEHTALIMOHHOM cdepe : UyBCTBO TOPAOCTH 32 POCCUHUCKYIO XUMUUYECKYIO HAYKY, TYMaHH3M, OTHOILIEHHUE K
TPYAY, LENCYCTPEMIICHHOCTh; BOCIIUTAHUE OTBETCTBEHHOTO OTHOILIEHUS K MPHUPOJIE; CTPEMIICHHE K 3I0pOBOMY 00pa3y *KU3HU;
(bopMHpOBaHNE XMMHKO- 3KOJIOTUYECKON KYJIbTYpPBI, SIBISIIOIICHCS COCTaBHOM YaCThIO HKOJIOTMYECKON U oOuIieil KyJabTyphl,
Hay4YHOTO MUPOBO33PEHN;



- B TPYZOBOI1 cpepe: TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalbHEHIIEH 00pa3oBaTebHON TPACKTOPUH, YMEHUE OLIEHUBATh
CUTYAIIMIO U OTIEPATUBHO MPUHUMATh PEIICHUs, HAXOUTh aJ€KBaTHBIE CITIOCOOBI MOBEICHUS U B3aUMOJICHCTBUS ¢ TApTHEPAMU BO
BpeMsi y4eOHOM W UTPOBOM JEATEIHbHOCTH;, PAa3BUTHE TOTOBHOCTH K PEIIEHUIO TBOPUECKUX 3ajlay, CIIOCOOHOCTH OLIEHHUBATh
npo0JIeMHbIE CUTYallMH U ONEPATUBHO MPUHUMATh OTBETCTBEHHBIE PEIICHHS B PA3IMYHBIX MPOAYKTHUBHBIX BUIAX ACATEIHHOCTU
(yueOHas1, TOMCKOBO-UCCIIC0BATEIILCKAS, IIPOCKTOPHAS, KPYKKOBAsI U JIp.);

- B T1I03HaBaTeJIbHOM (KOTHUTHBHOM, HHTEIUICKTyalbHOW) cdepe — yMEHUE YIpaBisaTh CBOEW MO3HABATEIbHOM
NeSTENBHOCTBIO, (OPMUPOBAHUE TMO3HABATEILHOM M WHOOPMAIMOHHOW KYyJNbTYpPhl, B TOM 4YHCJIE pa3BUTHE HABBIKOB
CaMOCTOSITENIbHOM paboThI ¢ y4eOHBIMU TOCOOUSAMHU, KHUTAMH,JOCTYITHBIMUA COBPEMEHHBIMH WH()OPMALIMOHHBIMU TEXHOJIOTUSMH.

Conep:xxanmne yueOHOro npeamMera « XumMus» 9 kiace

IMoBTOpenue kypca xumum 8 kiaacca (24).
XUMHUUYECKHE JJIEMEHThl U MX CBOMCTBA. l[lepronnyeckuii 3aKOH. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB JJIEMEHTOB B

nepuoaax u rpynmnax. OTHOCUTENbHAS JICKTPOOTPULIATEILHOCTD, CTETIEHb OKUCIEHUS. BaleHTHOCTh. THUIBI XMMUYECKOU CBSI3U.
Tunbel kpuctaymueckux pemetok. CeaeHuss o coctaBe (oOmme (GopMynbl COCTaBa) U HOMEHKJIAType OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COETUHEHUM.



JMemonctpamun. 1. OOpasipsl HEOPraHMYECKUX COEAUHEHUM. 2. Mojenu KpUCTALTMYECKUX pemeTok. 3. OMBITHI,
pacKphIBaIOIME B3aUMOCBS3b CTPOCHHS U CBOMCTB: a) BO3TOHKa io/1a; 0) HarpeBaHue HadTaauHa U KBaplla; B) HarpeBaHUE Cepbl
U ToBapeHHoM conu. 4. KoMmiekT kogorpamMmm u cinailioB « OCHOBHBIE TOHATHSI XUMHUI.

JlaGopaTopHblii onibIT.PaboTa ¢ oOpasziamu OKCHI0B, COJIeH, KHUCJIOT, OCHOBAHMM.

Pa3neu |. Teoperndeckne ocHOBBI XxumMun (164).

Tema 1. XumMnuyeckue peakumu U 3aKOHOMEPHOCTH UX NpoTekaHus (44).

DOHepreTuka XUMHUYECKHUX peakiuil. JHeprus aktuBanuu. TenaoBoi 3¢ dekt. Tepmoxummueckoe ypaBHeHHE. XUMUYeCKast
kuHeTnKa. CKOpOCTh XMMHUYECKON peakunu. DakTopsl, BIUMAIONIME HA CKOPOCTh XUMHUYECKOM PEAKIIMU. 3aKOH JACHCTBHS Macc.
3aBUCUMOCTh CKOPOCTH OT YCIOBUM NpoTekaHus peakuuu. Karamu3 u katanuzatopbl. OOmue CBEIEHHS O TOMOIE€HHOM H
reTePOreHHOM KaTajiu3 XHMHYECKOE€ pPaBHOBECHE, BIMSIHHE pa3IMYHBIX (PAKTOPOB Ha CMEUIEHWE paBHOBecHs. Merton
ONpEJENIeHUS] CKOPOCTH XMMUYECKUX peaKIil. DHepreTuka U nuia. KaanopuiHOCTh OEJIKOB, JKUPOB, YIJIEBOOB.

JMeMoHncTpanuu. 1. 3aBUCUMOCTH CKOPOCTH pEaKIMU OT KOHUEHTpPAUU PEarupyrouux BEHIECTB. 2. 3aBUCUMOCTh
CKOPOCTH pEeaklMH OT TeMIlepaTypbl. 3. 3aBUCHMOCTb CKOPOCTH PEAKUUU OT MPUPOJBI pearupyrommx BemecTs. 4. BiusHue
KOHLEHTpAllMU pearupyrolux BEIIeCTB Ha XMMUYECKOE paBHOBecue (Ha mpumepe B3aumozeicTBus xijopupaa sxenesa (III) c
pomaHuIoM Kanws). 5. BzaumoneicTBie aqtOMUHUS ¢ HOJIOM B MPUCYTCTBUU BOJBI. 6. B3anMozeiicTBue nepokcuia BoAopoia ¢
okcunom mapranna (VI). 7. Jumepuzanus okcunaa azora (IV).

JlaGopaTopubie onbIThl. 1. OnbITHI, BBIACHAIOMIME 3aBUCUMOCTb CKOPOCTH XHWMHUYECKOW peakUUh OT MPHUPOAbI
pearupyromux BelEecTB (B3aMMOJCHCTBHE IIMHKA C COJSIHOM W YKCYCHOW KHCJIOTaMH), OT IUIOIIAAM IOBEPXHOCTH
COTIPUKOCHOBEHHUS (B3aMMOJEUCTBUE PaA3IMYHBIX IO pa3Mepy rpaHyd LUHKA C COJSHOW KHCJIOTOM), OT KOHLIEHTpaluH U
TeMmnepaTypsl (B3aumojeicTBrue okcuna meau (I1) ¢ cepHoi KUCIOTON pa3nTuyHON KOHIEHTPALUU MPU Pa3HBIX TeMIepaTypax).
2. ITonyuenue oxkcunaa cepol (IV) u okuciaenue ero B mpuCcyTCTBUU KaTajau3aTopa.

Pacuernbie 3agaum. 1. Pacuersl mo TEpMOXMMUYECKUM YPAaBHEHUAM. 2. Buiuucienue ckopocmu XumMuieckou peakyuu no
KUHemuyeckomy ypasHeHuro. 3. Buiuucnenue ckopocmu xumMuyeckol peakyuu no 2pagpuxy ee npomexKaHus.

Tema 2. PactBopsl. Teopus 3s1ekTpoauTudeckoii gucconuanum (124)

[TonsiTue o pacTBOpax: ompeieIeHUE paCTBOPOB, PACTBOPUTEINH, PACTBOPUMOCTD, KIIACCU(DUKAIUS PACTBOPOB.

[Ipennochuiku BOBHUKHOBEHUSI T€OpUU AeKTponTrndeckon nucconunanuu. Maeu C. Appennyca, JI.1. Menneneesa, 1. A.
KabnykoB u Ipyrux y4eHsbIX.



DNEKTPOJIUTHI U HEIJIEKTPOJIUTHI.

JurionpHOE CTpOE€HHE MOJEKYIBI BOJBI. [Iponeccsl, mpoucxosmue ¢ 3JIEKTPOJIUTaMU MPY PACIUIaBJIECHUN U PACTBOPEHUU
BEILIECTB B BOJ€. Poiib BOABI B IpoLECCE ANEKTPONIUTHUYECKON Oucconranuu. Jlucconumanus 3JIEKTPOJUTOB C Pa3HbIM TUIIOM
XUMUYecKoil cBsizu. CBoilcTBa MOHOB. Kpucmannocuopamwi. TemnyioBble SIBIECHUS, COMPOBOXKIAIOIINE MTPOIIECC PACTBOPECHHUS.

OCHOBHBIE TMOJIOKEHUSI TEOpUU pacTBOpoB. CuiibHble U ciabble AekTpoiauThl. CreneHs auccouuanuu. KoHcraHnTta
JTUCCOLIAALIH.

Peakiun uvoHHOrO oOMeHa. XMMHYECKHE CBOWCTBA KHCIIOT, COJIEW M OCHOBAaH WB CBETE TEOPHUH AIIEKTPOIUTHUECKOU
JUCCOLIMAINH.

I'mpponus coneil. OOMeHHblE peakuu. XHMHYECKHME CBOMICTBAa KHCIOT, COJIEM W OCHOBAaHMM B CBETE€ TEOPUH
ANEKTPOIUTUUECKON nucconmanuu. KpaTkue cBeieHHsl 0 HEBOAHBIX pacTBOpaXx.

Pacyernble 3axaun. PacyeTsl 10 XUMUUYECKUM YPABHEHHSIM, €CIIM OJTHO U3 PEArHpyrOUIUX BEIIECTB 1aHO B U30BITKE.

JMemoncTpanuu. 1. VicneiTanue BemiecTB, UX pacTBOPOB M PACIIABOB HA AJNEKTPUUECKYIO MPOBOAUMOCTb. 2. BiusHue
pa3z0aBiieHUs Ha cTeneHb aucconuanuu. CpaBHEHHE 3JIEKTPUYECKOW MPOBOAMMOCTH KOHUEHTPHUPOBAHHOIO M Pa30aBIEHHOTO
PacTBOPOB YKCYCHOM KUCIOTHIL. 3. JIBUKEHUE MOHOB B 3JeKTpruyecKkoM mouie. 4. IlonyueHne HEeBOOHBIX pacTBOpPOB. 5. Binsaue
pacTBOpPUTENI HA JIUCCOLMALNIO (B KAayeCTBE PACTBOPHUTENEH — COJsHAss KHUCIOTa, JUATUIOBBIA 3(Up, ITHIOBBIA CIHPT,
tosyout). 6. ['mapaTamus u neruaparaius HOHOB (Ha mpuUMepax 0e3BOJHBIX COJIEH U KPUCTAIUIOTHAPATOB xjopuaa kobansta (I1),
cynbdaroB menu (I1) u aukens (I1).

JlaGopaTopusbie ombiThl. 1. PaGora ¢ unmumkaropamu. 2. Peakuuu oOMeHa MEXIy pacTBOpamMH 3JEKTPOJIUTOB. 3.
Paznenenue okpailieHHBIX BEIIECTB METOJOM TOHKOCJIOWHOW Xpomartorpaduu. 4. XuMHUUYECKHE CBONCTBAa PacTBOPOB KHCIIOT,
COJIC U OCHOBaHMHU. 5. [ MIIposr3 pacTBOPOB COJIEH.

Paznea 1. 9/1eMeHTHI - HeMeTaJJIBI M UX BaxkHelue coequHeHUus (244)

Tema 3. O6masi xapakTepucTHKA HeMeTAJLI0B (34)

XuMHYecKHe 3JIEMEHTbl — HeMeTa/ulbl. PacmpocTpaHeHHe HEMETAUIMYECKHX 3JIEMEHTOB B mpupone.llonoxeHue
AJIEMEHTOB-HEMETAIIJIOB B IEPHOINYECKOM cucteMe. Hemerammmueckue p-saemMeHTsl. OCOOEHHOCTH CTPOCHHS MX aTOMOB: 001IIHe
yepThl W pasznuuusa. OTHOCUTENIbHAS 3JIEKTPOOTPULATENIBHOCTh. (CTENEHU OKUCIICHHS, BAJEHTHBIE COCTOSIHUSI aTOMOB
HEMETAJVIOB. 3aKOHOMEPHOCTHM HM3MEHEHUs 3HAYeHUN HTUX BEJIWYMH B TMEpUOAAX U TPYIIAX NEPUOJHYECKONH CHUCTEMBI.
PaanoaktuBHble M30TONBI. M30TONBI HEMETAIUIOB, NX NPUMEHEHHE. XapPaKTEPUCTUKA YIIEPOAHOIO METOJa, MPUMEHIEMOIO B



pa3HbBIX OO0JACTAX HAyKW. 3arpsi3HEHUE OKpPYKAIOIIEH Cpelbl paguoOU30TONAaMH; OCHOBHbIE HCTOYHMKHA HUX MOCTYIUICHUS.
Tunuunbie GOpMbI BOAOPOAHBIX U KUCIOPOIHBIX COSTUHEHUN HEMETAJIIOB.

IIpocThie BemecTBa — HeMeTaIbl. OcoOeHHOCTH MX cTpoeHUs. O0YCIOBIEHHOCTh (DU3UUYECKUX CBOMCTB (arperaTHOro
COCTOSIHUSA, TEeMIEepaTyphl IUJIaBJICHUs, KUICHUS, PACTBOPUMOCTH B BoJie) cTpoeHHMeM. KoHkperuszaius 3aKOHOMEPHOCTH Ha
MIPUMEPE TAIOTCHOB.

Annotponusi. [Iporao3upoBaHue CIOCOOHOCTH 3JEMEHTOB K OOpa30BaHMIO aUIOTPOINHBIX BUIAOM3MEHEHUN Ha OCHOBE
OCOOCHHOCTEM CTpPOCHHMS HUX aTOMOB. AJUIOTpomnus yriepoja W KpemHus, (ocdopa, cepbl. OOyCIOBICHHOCTh CBOWCTB
aJUIOTPOTIOB OCOOCHHOCTSIMU CTPOECHUS, UX TPUMEHEHHUE.

XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB. [[pUunHBl XUMUYECKOW UHEPTHOCTH OJAaropoOAHBIX Ta30B, HU3KOM
AKTUBHOCTH a30Ta, OKUCIUTEIBHBIX CBOWCTB U JBOWCTBEHHOTO MOBEACHUS CEPBI, a30Ta, YIIEpOJa U KPEMHHUS B OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakiusax. O0mme CBOMCTBA HEMETAIIOB U CIIOCOOBI UX MOTYUYEHUS.

Boaopoanbie coequHeHUs HEMETAJNI0B. @OpPMBbI BOAOPOIHBIX COCAMHEHUM.

3aKOHOMEPHOCTH M3MEHEHUSI (PU3MKO-XUMUUYECKUX CBOMCTB BOJIOPOJHBIX COCAMHEHUM B 3aBUCMMOCTH OT OCOOCHHOCTEH
CTPOCHHSI aTOMOB OOpa3ymoIIMX HUX 3JIEMEHTOB (Ha MpHMEpPE COSTUHEHMS DJEMEHTOB BTOpOro mepuoja). CBOWCTBAa BOJHBIX
PacTBOPOB BOJIOPOJAHBIX COCAMHECHUIN HeMETaI0B. KMCI0THO-OCHOBHASI XapaKTEPUCTUKA UX PACTBOPOB.

Briciiue KuciaopoaHbie COeAMHEHUST HeMeTallIoB. OKCHABI U TUAPOKCUIBI. X cocTaB, CTpoeHHE, CBOMCTRA.

Tema 4. [loarpynna Kucjaopoaa u eé THNHYIHbIE MpeacTaBuTen (74)

OO0masi XapaKTepuCcTUKA HEMeTAJIOB MOATPYNIbI KHCJI0P0Aa.3aKOHOMEpHbIE U3MEHEeHUs B noapynne. dusnyeckue u
XUMHUYECKUE CBOMCTBA XaJIbKOT€HOB — IMPOCTHIX BEIIECTB. XaJIbKOT€HU[IbI, XapakTep MX BOJHBIX PacTBOpPOB. buojormueckue
¢dbynkiuu xanbkoreHoB. Kuciopon u 030H. Kpyrosopot kuciopoza B npupoje. Cepa Kak mpoCcToe BEMIECTBO. AJUIOTPOIHUS CEPHI.
[lepexon amnoTponHbix ¢GopMm Apyr B Apyra. Xumudeckue cBoiictBa cepbl. [Ipumenenue cepbl. CepoBoOpOJ, CTPOEHUE,
¢dusnueckre u XMMHYECKHe cBorcTBa. BoccTanoBuTeIbHBIE CBOICTBA cepoBoiopoaa. KauecTBeHHas peakiusi Ha CEpOBOJOPO. U
cyabduasl. CepoBogopon u cyinbdunsl B mpupone. BozmeiicTBue cepoBomopoia Ha oOpraHu3M uenoBeka. [lomydenue
CEpPOBOIOPO/Ia B TaOOPATOPHH.

Kuciopojacoaep:kauue coequnenus cepol (1V).



Oxkcug cepsl  (1V). Cepuucras xwucinora. CoctaB, CTpPO€HHE, CBOHCTBA. OKuciumenbHo-60CCMAHOBUMENbHbLE
ceoticmeaxuciopoocooepicaumux coeounenuil cepuol (1V). Cynpdutel. I'uapocynbedutel. Kauecmseennas peaxyus Ha cepHucmyro
kuciomy u eé conu. Ilpumenenue xuciopoocooeprcauux coeounenuti cepol (1V).

Kucsiopoacoaep:xammue coexunenusi cepol (V1)

Oxcun cepwl (VI),cocras, crpoenue, cpoiictBa. [lomyuenue okcuma cepsl (V). CepHas KucioTra, cocTaB, CTPOCHHE,
¢usmnueckue cBoiictBa. OCoOOEHHOCTH €€ pacTBOpPEHHUs B BOJie. XMMUYECKHE CBOWCTBA pa30aBIICHHOM U KOHIEHTPUPOBAHHOMN
cepHOU KUCIOThI. OKUCIUTENbHBIE CBOMCTBA CepHOM KHUCIOTHL. KauecTBeHHas peakuus Ha cyiabhar-uoH. [Ipumenenue cepHoi
KHCJIOTHI.

KpyroBopoT cepsl B mpupoie. DKOJOTHUUECKHE MPOOIEMBI, CBI3aHHBIC C KHUCIOPOACOISPKAIMUMH COSTMHEHUSIMHU CEPHI.

Tema 5. [loarpynma a3ora u eé THNMYHbIE PeAcTABATETH (64)

O0mas xapakTepuCcTHKAa 3JI€eMEHTOB MOATPyNnbl a30Ta. CBOICTBAa MPOCTHIX BEIIECTB JIEMEHTOB MOATPYMIBI a30Ta.
Baxnelime BOIOPOJIHbIE U KUCIOPOJAHBIE COCAMHEHUS 3JIEMEHTOB MOJAPYIIIBI a30Ta, UX 3aKOHOMEpHbIE U3MeHeHus. Mcmopus
OMKPBIMUSL U UCCTe008AHUSL INEMEHMO8 NOOSPYNNbL A30Md.

A30T KaK 3JIEMEHT M KaK MpocToe BelecTBo. XMMUYECKUE CBOMCTBA a30Ta.

AvmMmuak. Cmpoenue, ceolicmea, B6000pOOHAS C613b MedHCOY MOJeKyIamu ammuaka. Mexanuzm 00pazosanus
uonaammonusi.Colli aMMOHHMSI, UX XUMHUYECKHE CBOMCTBA. KauecTBeHHas peakius HAa MOH aMMoHus. [IpuMeHeHne amMmMuaka u
COJIE aMMOHUSI.

Oxcuabl azora. Crpoenue okcuna azota (Il), okcuaa azora(lV). @usnueckre U XUMHYECKHE CBOWCTBA OKCHOB a30Ta
(1),(1V).

A30THasi KUCJI0Ta, €é cocTtaB M cTpoeHHe.DU3NUECKHE U XUMUYECKHUE CBOWMCTBA a30THOW KHUCJIOTHI. OKUCIUTEIIBHBIE
CBOMCTBa a30THOUW KHUCHOTBL. Cocmaenenue YpagHeHull peakyuil 63aumo0eticmeus a30mHou KUCI0mMbl ¢ Memaiiamu Memooom
anekmpoHnozo Oananca. Cojid a30THOM KHUCJIOThI — HUTpPAThl. KauecmeeHnuvle peakyuu HA A30MHYI0 KUCIOMY U e€ COU.
Ilonyuenue u npumenenue a30MHOU KUCIOMbL U €€ COJlel.

Kpyzoeopom azoma 6 npupooe.

Dochop Kak JIeMEHT U KaK IPOCTOe BeLecTBO.

Amnorporust  ¢pochopa. duszmueckne M xumMuueckue cBorcTBa ¢docdopa. Ilpumenenue docdhopa. Bomopomubie u
KHCIIOpOHBIE coequHeHus hocdopa, ux croiictBa. Dochopnas kucnora u e€ conu. KauectBernnas peakius Ha ¢pocdaT — HOH.

Kpyrosopot dhocdhopa B npupooe.
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Tema 6. Iloarpynma yriepoaa (8u)

OO0mmas xapakTepuCTHKA 3JIEMEHTOB MOATPYNIIbI YIJIepoaa.

DIEKTPOHHOE CTPOEHUE aTOMOB 3JIEMEHTOB MOJATPYIINbI YTIIEPOAA, UX PACIIPOCTPAHEHUE B IPUPOJIE.

Yriepox kak NpocToe BemecTBO.AJUIOTPONHs yriepoda: anmas, rpadput, dyimepeHbl. AncopOuus. XUMHYECKUE
CBOWCTBA yrepo/a.

Kuciopoanbie coenmnenust yriepoaa.OKcuiabl yriepojaa, CTpPOCHHUE, CBOMCTBA, MOJYyYECHHUE. YTOJbHAs KUCIOTAa U €€
conu. KauecTBeHHast peakius Ha KapOOHAT — HOH.

Kpemnnii n ero cBoiictBa. Kucioponneie coenrHeHus: kpeMuus: okcua kpemuus(1V), kpemHueBas Kuciora, cOCTasB,
cTpoeHue, cBoiictBa. Cunukarel. Curuxamuasn npomeiuiienHocms. Kpamkue ceedenus o kepamuke, cmexie, yemenme.

JMemoncTpamun. 1. OOpa3ipl NPOCTHIX BEIIECTB-HEMETAIOB M WX coenuHeHui. 2. Kosutekius mpocThiX BEIIECTB-
rajoreHoB. 3. PacTBopuMOCTh B BOJIE KHCIOPO/a, a30Ta, cepbl, hochopa. 4. DneKTponpoBOJHOCT HeMEeTaALIOB. 5. [TomyueHue
o30Ha. 6. [losiyyeHre MOHOKIMHHOMN U TacTuueckout cepsl. 7. [lomyuenue Oenoro gocdopa u ero Boropanue Ha BO3ayXe. 8.
[Tomyyenue okcumoB azora (II) u (IV). 9. Okucnenne azora Bozayxa B ero okcuasl (II) u (IV). 10. B3aumoneiictBue azora,
dbocdopa u yriaepona ¢ Merauiamu U Bojoposom. 11. BzaumonerictBue 6poma ¢ amomunueM. 12. BoccranoBnenue menu u3
okcuna meau (II) Bogoponom. 13. B3aumopeiicTBue cepbl ¢ BOJOPOJOM, MEbI0, HATpUEM, Kuciaopoaom. 14. BoccraHoBieHue
CBHHIIA U3 OKcuAa Ha nmoBepxHocTH yris. 15. [lonydyenue kpemHusa u cuiana. OKHUCIIeHUE cuilaHa Ha Bo3ayxe. 16. [Tomydenue
aMMHuaka M HcciaenoBaHue ero cBoictB. 17. ITlomyueHwe W wHcciaeqoBaHME CBOMCTB JuMOKcHaa yriaepoaa. 18. OmbIThl,
MTOATBEPKAAIOIINE O0Ie XUMUYECKHe CBOKMCTBA KUCIIOT. 19. [TonydeHne a30THOM KUCIIOTHIB PacTBOPE.

JlabopaTtopHubie onbiThbl. 1. O3HakomileHHE ¢ OOpasllaMU CEepbl U € MPUPOJHBIX coenuHeHuh. 2. O3HAKOMIICHHE C
oOpa3uaMu coequHeHui raoreHos. 3. [lonydyeHue nacTuueckoi cepbl U M3ydyeHue € cBOMcCTB. 4. [losyueHne cepHUcToro ra3a u
ucclieIoBaHue ero cBoicTB. 5. [lomydeHne yriekuciaoro raza M u3ydeHue ero cBoucTB 6. KauecTBeHHbIC peakiuu Ha aHUOHBI
KkucioT. 7. BoccTaHoBUTENIbHBIE CBOMCTBA BOJIOpoJa U yriaepoaa. 8. [lonydenue yroibHOM KUCIO Thl U3 okcuzaa yriepoaa (IV) u
n3yueHue ee cBoucTB. 9. ['maponus coneil, 00pa3oBaHHBIX CUJIBHBIMU U cl1a0biMu kuciaotamu. 10. ITonydeHue 3THIeHa U OTIBITHI
c HuM. 11. OxucneHue anperuaa aMMUadYHbIM PacTBOPOM OKcHjIa cepedpa u ruapokcugom meau (11).

IpakTnueckue 3anatusi. 1. TlomydyeHue okcuoB HemeTa/uioB (yriepoda M Cepbl) M HMCCIECAOBAaHUE WX CBOMCTB. 2.
Pelienne sKCriepuMEHTANIBHBIX 3314 10 TeMe « XMMUYECKHE CBOMCTBA HEMETAIIJIOB U UX OKCUAOBY. 3. [lonyueHne ammuaka —
BOJIOPOJTHOTO COEAUHEHHS] a30Ta — W HMCCJIEAOBaHUE €ro CBOMCTB. O3HAKOMJIEHHE C XMMHUYECKHM MU CBONCTBAaMHU BOJHOTO
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pactBopa ammuaka. 4. Xumuueckue CBOKCTBA KapOOHOBBIX KHCIOT. 5. PellleHHEe SKCIEPUMEHTANIbHBIX 3aJad 10 TeMe
«HemeTamib.

Pacuernble 3aga4n. 1. Berunciienne Maccol Wi 00beMa MPOAYKTa PEaKIUU M0 U3BECTHOM Macce WK 00beMY UCXOJAHOTO
BEILIECTBA, COJAEPKAIIETO IPUMECH.

Paznea I11. Merabl (124)

Tema 7. O6mmue cBoiicTBa MeTANIOB (44)

Kopposus memannoe — obwennanemapmuviii 2eoxumuyeckutl npoyecc, ee 6uobl. XUMUYECKAs U IAeKMPOXUMUUECKAs,
cnocobbl bopbOBL ¢ KOPPO3UEl.

DJeMeHThI- MeTaIbl B MIPUPOJIe U B mepuoandeckoi cucreMe. OCOOCHHOCTH CTPOCHHS aTOMOB METAJUIOB: S-, p-u d-
AJIEMEHTOB. 3HaUY€HHE DHEPTrUU MOHM3aluu. Metammueckas cBs3b. Kpucrtammuyeckue pemietku. OO0mme u crenuduyueckue
¢usndeckue cBoicTBa MeTayyioB. O0IIMEe XMMUUECKHE CBOMCTBA METAUIOB. DJIEKTPOXUMUYECKUNA PAJl HAMPSIKEHUNW METAJIIOB.
Hcnonvzosanue 31eKkmpoxumuiecko2o psaoa HAnp’CeHUll Memalloé Npu 6blNOJIHEeHUU camocmosamenvuvix padoom. OOume
CBEJICHUS O CIJIaBax.

[TonsitTue xoppo3uu MmetawioB. Kopposzusa memannoe — obwenianemapHulil 2e0XUMUYECKUU npoyecc, ee GUobl:
XUMUYECKAs U IeKMPOXUMUYECKAsl, CnOcobbl bOpbObL ¢ KOPPO3UEI.

Tema 8. Merasibl r1aBHBIX M MO00YHBIX moArpynm (84)

Mertanibl — 3s1emenTsl |A, [HArpynn

Crpoenne aroMoB xumuueckux »sieMeHTOB |A, IlArpynn, ux cpaBHuUTeNbHas XapakTepucTuka. DuU3nuecKue Hu
XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB, OKCUAOB M THIPOKCUAOB, cojied. [IpuMeHeHHe MIEeTOUHbIX U IIETOYHO3EMENIbHbBIX
METAIJIOB.3AKOHOMEPHOCMU  PACHPOCMPAHEHUS WENOYHbIX U WEN0YHO3EMENbHbIX MEemailos 6 npupooe, uUx noJayYeHuUe.
MuHepanbl Kalnblins, UX COCTaB, 0COOEHHOCTh CBOMCTB, 00JIACTU MPAKTUYECKOTO MpUMEeHEeHHs. KeCTKOCTh BOJIbI U CITOCOOBI €€
yctpanenus. Porv memannog |A, l1Aepynn 6 srcueoti npupooe.
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AJIIOMUHHMH: XAMUYECKUU 3JIEMEHT, MPOCTOE BEHIECTBO. PDU3MYECKHMEe M XUMHUYECKHE CBOMCTBA. PacmpocTtpaHeHue B
npuposie. OcHOBHbIE MHUHEpaibl. [IpuMeHEeHHE B COBPEMEHHOW TeXHUKE. BakHellme COeNUHEHUS ATIOMUHHS: OKCUABl U
TUAPOKCUIBI; aM(BOTEPHBIN XapaKTep UX CBOMCTB.

Kene3okak mpeacTaBuTe/b METANIOB MO00YHbIX moaArpynmn. CTpoeHHEe aTOMOB, CBOMCTBA XMMHUYECKUX JJIEMEHTOB.
XKenezo kak npoctoe BeniecTBO. PU3nUecKkre U XuMUYeckne cBoiictBa. CoctaB, 0COOEHHOCTH CBOMCTB M IMIPUMEHEHUE YyTryHa U
CTaIM KakK Ba)XKHEMIIMX CIUIaBOB jkene3a. O crmocobax XUMUYECKON aHTUKOPPO3UMHOM 3alllUThl CIUIaBOB »kene3a. Kparkue
CBEJICHUS O BAXHEHIIMX COCAMHEHHMSIX METAUIOB (OKCHUIbI M THUAPOKCHIBI), 00 HX TMOBEACHUU B OKUCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX peakiusax. Coequuenns xenesza — Fe?* Fe3* KauecTBeHHbIE peaknuy Ha HOHEI JKele3a. bruonormaeckas posnb
METaJIOB.

HMemoncTpanuu. 1. OOpa3ubl METAIIIOB, U3yYEHHE MX DJIEKTPUUYECKOM MpoBoauMocTu. 2. Habmonenne napoB kanwus. 3.
TennonpoBoAHOCT METAILIOB. 4. Moien KPUCTAJUIMYECKUX PEMIETOK METAILIOB. 5. B3auMoaeNCTBHE METAIIIOB ¢ HEMETAJUIaMU
1 BOJIOH. 6. DnekTponu3 pactBopoB xyopuaa Menu (I1) u noguna xamus. 7. OObITEL IO KOPPO3UHM METAILJIOB U 3allIUTE METAJLIOB
ot koppo3ud. 8. [lonydyenue crnaBa Byaa. 9. [lonydyenue crijiaBa Kaiausi 1 HaTpUs MO KEPOCHUHOM (IMPOEHUPYETCS C TOMOIIIBIO
konockoma). 10. 'openue, B3auMoAeiicTBUE C BOJOM JINTUS, HATpUA U Kaiblus. 11. BaumoaeiicTBue ¢ BOOOi OKCUAa KaablUs.
12. KadecTBeHHBIE peakIMu Ha HOHBI Kaiublius U Oapus. 13. YcrpaneHue xecTtkoctu Bojabl. 14. MexaHuyeckas MPOYHOCTD
OKCUIHON TUICHKM atoMuHus. 15. B3auMmojeicTBue amoMuHuS ¢ BOJoH. 16. Amtomorepmus skenesa. 17. BzaumopeicTBue
ATIOMUHUA ¢ OPOMOM, KHCIIOTaMHU, Iesiodamu. 18. OmbIThI, HILTIOCTPUPYIOMINUE PU3UKO-XUMUYECKHUE CBOMCTBA OJI0OBA M CBUHIIA U
ux coeauHenuil. 19. Bzaumonericreue coenunennii xpoma (II) u (II1) ¢ kucnoramu u menouamu. 20. [Tonyuenue okcuma xpoma
(IT) paznoxkenrem OukapOoHaTa ammoHus. 21. AmnoTtponus onoBa. 22. [lonyuenue aucynsdura onosa. 23. BopoHnenue craiu.
24. OKcuaupoBaHUE CTAJIN.

JlaGopaTopubie omnbiThl. 1. PaccMoTpeHue o00pa3iioB METAIOB, HMX COJIeW U MNPUPOAHBIX COCAMHEHUMH. 2.
B3aumoneiicTBre MeTaIoB ¢ pacTBOpaMu cotieid. 3. O3HakoMIIeHHE ¢ 00pa3liaMu CIIaBOB (KOJUIEKIIMU «MeTaJlTbl U CILJIaBbI»).
4. O3HaKOMJICHHE ¢ 00pa3liaMu MIPUPOIHBIX COSAUHEHUN Kanblus. 5. O3HaKOMIIEHHE C 00pa3liaMy aTlOMUHUS U €ro CIUIaBOB. 6.
O3nakomiieHHe ¢ oOpa3iamMu 4yryHa u ctaiau. 7. CBoiicTBa enkux menodeit. 8. CBOMCTBA OKCUAOB M TUIPOKCHUJIOB aJIFOMUHUS,
oJioBa, cBuHIA. 9. [Tonyyenue u uccnegoBanue cBoMcTB ruapokcuaos xenesa (I1) u xenesza (II1). 10. OOe3xuprBaHue CTaNbHOU
MJIACTUHKYU U mipoBeeHue pocdarupoBanus. 11. KauecTBeHHBIE peakiiMi Ha MOHBI CBUHIIA, )kene3a. 12. KauecTBeHHbIE peakiuu
Ha noHbl xpoma (II) u (III).

IMpakTuyeckue 3ausiTus. 3. Pernenne skCiepuMEeHTAIBHBIX 33124 110 TeMe «MeTasutby.
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HMemoncTrpanuu. 1. Komorpammsl u auHamuueckoe nocodue «lIponsBoactBo cepHOl KuCIOTh». 2. Kosekims
MHUHEpPAJIOB U TOpHBIX mopoxa. 3. Cnaiapl «OOmue MNOHATHS XUMHYECKOM TexHoJoruw». 4. Mojenb CepHOKHCIOTHOIO
IPOU3BOJICTBA.

JlaGopaTopHslii onbIT. O3HaKOMJIEHHE ¢ 00pa3LiaMu ChIPbs 711 IPOU3BOACTBA CEPHON KUCIIOTHI.

Pacuernble 3agaum.OnpeneieHue MacCOBOM MM OOBEMHOM JOJM BBIXOJA MPOAYKTa B MPOLEHTAX OT TEOPETUUYECKU
BO3MOXHOTO.

Pazgea V. O61mme cBegeHus1 00 opraHnyecKnx coeqnHeHusx (94).

Tema 9. Yruesoaopoabi(54)

Coeounenusi yenepooa — npeomem CaAMOCMOSMENbHOU HayKu — op2anudeckou xumuu. llepsonauanvHvle ceedeHus o
cmpoeHuu opeanudeckux seujecms. Hexkomopuwle nonoscenus u pons meopuu A.M. Bymaeposa 6 pazeumuu smou Hayku. Ilonsitue
0 romoJioruu u uzoMepuu. Knaccudukaius yrieBoaopoioB.

IIpenenbHbIe YIieBOAOPOAbI — AJTKAHBI.

DNleKmpoHHOEe U NPOCMPAHCMBEHHOE CMPOEHUE NPeOelbHblIX Y21e6000p0008. H3zomepus u HOMeHKIamypa npeoenbHbixX
yenego0opo0os. DU3nyeckue U XMMUYECKUE CBOMCTBA ajkaHOB. CIIOCOOHOCTD aJKaHOB K PEaKIIMK 3aMEIICHUSI U N30MEPHU3alIUU.

HenpeneabHble yrieBoAOpoAbl — ajJKeHbl W aJKUHbL.DU3nyeckue U XUMHUUYECKHE CBOMCTBa amkeHOB. CIOCOOHOCTH
ANIKEHOB K PEAKIMU TPUCOSAUHEHUS W TonuMepu3anuu. [IoHATHE O TMOJIMMEPHBIX XUMHUYECKUX COCIWHEHHUSX: MOHOMEp,
MOJIUMEpP, CTENeHb moJmMepu3anuu. [lomwdTrieH. AJNKWHBI, HOMEHKIATypa, CBOWCTBA. PacmpocTpaHeHHne yrieBOAOpOJOB B
npupone./Ipupoonvie ucmounuxu yeneeo0opodos. Cocmag Hegpmu u Xapakxmepucmuka OCHOBHbIX NPOOYKMOBG, NOJYYAEMbIX U3
Heghmu.

Tema 10. Kucaopoacoaep:xamue oprann4ecKue coefuHeHus1(24)

[Tonsitue o QyHKIMOHAIBHON Tpymme.l'oMonorudeckue psibl COUPTOB (METAHOJ, STAHOJ, TJIMIIEPUH) U KapOOHOBBIX
kucioT. O6mme (Gopmynbl KiaccoB 3THX coequHeHud. (DU3MOIOTHYEcKoe ACHCTBHE CIHMPTOB HA OpPraHU3M. XUMHUYECKUE
CBOMCTBa CIIMPTOB: TOPEHHUE, TUAPOTAIOTeHUpOBaHue, neruaparanus. [lonaTue o MHOroatoMHbIX ciiupTtax (TiauiepuH).Oomme
CBOMCTBA KapOOHOBBIX KUCIOT. Peakius atepudukanuu.

Tema 11. BuoJsioruyecku BakHble OpraHn4ecKue coeTuHeHus (24)
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Xumus u Imuma: XKHUpbI, YIJICBOAHLI, OCJIKH — Ba)KHEHIIIME COCTABHBIE YACTH MUOICBOI0 panroOHa 4YCJIOBCKA U JKMBOTHBIX.
CBoiicTBa JKHUPOB " YI‘JIGBOI[OB.POJIB OCJIKOB B mpupoac U UX XUMHYCCKHUC CBOMCTBA: IruapoJin3, ACHATyparu-A.

Pazgen V. Xumus u :xku3ub (54).

Tema 12. YennoBek B mupe BemecTs (34)

BerectBa, BpeHbIC IS 3I0POBbsI YSJIOBEKA M OKpYyKaromieit cpenbl. [TomrMepsl M UX 3HAUCHKUE B KHU3HH YCIIOBEKA.

Xumus u 300posve.

MuHepanbHble yI00OpEHHUs Ha BallleM y4acTKe.

XUMHYECKUE 3arPA3HECHHE OKPYKAOIICH CPeIbl U €ro MOCICACTBH.

[Tpo6aeMbl 6€30IaCHOI0 MCIIOIb30BAHHUS BEIIECCTB M XUMHUCCKUX PEAKIIMI B TOBCEIHEBHOM KHU3HH. TOKCHYHBIE, TOPIOYHE
U B3PBIBOOIACHBIC BEIICCTBA. BBITOBAass XUMHUYECKas TPAMOTHOCTb.

Tema 13. IIpon3BoACTBO HEOPraHUYECKHUX BEIECTB M UX IPUMEeHeHUue(249)
[ToHATHE O XUMHUUYECKOIN TEXHOJIOTUH.

[IonsiTue o MCTAJIIIYPIryuu. HpOI/IBBOI[CTBO qyryHxa. Paznuunbie criocoObl IIPpOU3BOACTBA CTAJIH.

TemaTnuyeckoe NJIAHUPOBAHUE

KoJu-Bo
Ne i/ Tema ypoka
4acoB
IoBTOpeHnne Kypca xummu 8 Kiiacca
24
1 TexHuka 6e30nacHOCTH B KaOuHeTe XUMUHU. OCHOBHBIE KJIACChl HEOPTAHUYECKUX COETMHEHUM .
q
5 KonTtponbsHas pabota «IloBTOpeHHE OCHOBHBIX BOIPOCOB Kypca XMMUU § Kjacca. |
q
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Tema 1. XumMnuyeckue peakuy U 3aKOHOMEPHOCTH UX MPOTEKAHMS

4y
DHEpPreTuka XuMUYECKUX PEAKIINM.
3 lu
4 CKOpOCTh XUMUYECKUX peakiuii. @aKkTOphl, BIUSIONINE HA CKOPOCTh XUMUYECKOU PEaAKIUU. .
q
5 [Tpaktrueckas padora Ne 1. Biusiaue pa3nnyHbix (hakTOpOB HA CKOPOCTh XMMUYECKON peaKkIuu. {
q
[ToHsITHE 0 XUMUYECKOM PaBHOBECHU.
6 lu
Tema 2. PactBopbl. Teopusi 3JIeKTPOJIUTHYCCKON TUCCONUALAN
124
. BemecTsa 251eKTpOauThI M HEANEKTPOIUTHIL. [loHATHE O pacTBOpax. :
q
g HNOHBI — IEpEHOCUUKH JICKTPUUECKHUX 3apsAI0B.MexaHn3M THCCOIMALIMU BEIIECTB C MIOHHOM CBSI3BIO. :
q
9 MexaHu3M 3JIEKTPOJIUTHYECKON AUCCOUMAIMU BEMIECTB C KOBAJICHTHOU MOJISIPHOM CBSI3BIO. {
q
CunpHbIE U CIIa0BIE AJICKTPOJIUTHI
10 1
Peakiuu nonnoro oomena. CBOHCTBa HOHOB.
11 la
12 XUMHUUYECKHUE CBOWCTBA KUCIIOT KaK 3JIEKTPOJIUTOB. i
q
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XHUMHMYECKHE CBOMCTBA OCHOBAHMH KakK QJICKTPOJIUTOB.

13 1g
XUMHYECKHUE CBOMCTBA COJIEN KaK 3JIEKTPOJIMTOB.
14 1g
['unponus conen.
15 la
16 PacueTsl 0 XMMHUYECKUM YpaBHEHUSIM, €CJIH OJIHO U3 PEarupyloluX BEIIeCTB JaHO B U30BITKE. .
q
[TpakTuueckas padota Ne 2 «Perrenue 3xcrepuMeHTaIbHBIX 33724 0 TeMe: « DJIEKTPOIUTHISCKAs
17 JTCCOIIHAITIS. l4
18 KontponsHas padota Nel 1o Teme: «Teopust 2EKTPOTUTHICCKON TUCCOITUAIIII). .
q
Tema 3. Dj1eMeHTHI — HEMETAJLIbI M MX BajKHEHIIne COeIMHEeHHSI. 3q
DJIeMEeHThI-HEMETAIIIBI B IpUpOo/ie U B [leproauueckoi cucTeMe XMMHUYECKUX 2JIEMEHTOB
19 J.1.Menneneena. lu
20 [IpocThie BelecTBa — HEMETaIbl, UX COCTAaB, CTPOCHHUE M CIIOCOOBI TTOJTYYEHUS. :
q
Bosiopo/iHbie U KUCIOPOAHBIE COCTUHEHUSI HEMETAILIIOB
21 lu
Tema 4. Iloarpynna KucJiopoaa u ee TANMYHbIE MPEACTABUTEIH .
q
99 OO01mmast xapakTepuCTHKa HEMETAJUIOB MOATPYIIITBI KUCIOPOa |
q
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Kucnopon u 030H. KpyroBopot kuciopoaa B mpupojie

23 lu
24 Cepa—npencrasurens VIA-rpyrmbl. Asmiotporust cepbl. CBOMCTBA U IPUMEHEHHE. |
q
CepoBomopona. Cynbuabl.
25 14
26 Kucnopoaconepxaiue coequnenus cepsl (IV). .
q
57 Kucnopoaconepskamue coeaunenns cepbi(VI) |
q
O6o6maronuii ypok mo teme 4. KpyroBopot cepsl B ipupo/ie. DKOJI0TrudecKue mpooaeMsl,
28 CBSI3aHHBIE C KUCTIOPOJCOAECPKAMIUMHI COCTUHEHUSIMU CEPBI. I
Tema S. Iloarpynmna azora v €€ THNUYHBIC IPEICTABUTEIH. 6
q
29 OO6m1as xapakTepUCTUKA 3JIEMEHTOB MOJTPYIIbBI a30Ta. A30T — MPEACTABUTENb V A-TPYIIIIHI. .
q
30 Ammuak. Conu amMoHus. [IpoMekyTOUHBII KOHTPOJIb. {
q
31 [Tpaktuueckas pabora Ne 3 «[lomydeHue ammuaka v ONBITH C HUMY. {
q
Oxcunpl a3oTa.
32 14
A30THas KUCJIOTa U €€ COJIU.
33 14
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®docdop u ero coenunenus. Kpyrosopot dpochopa B npupose.

34 lu
Tema 6. [loarpynmna yriepoaa.
8u
OO6m1ast xapakTepUCTUKa IEMEHTOB MOJATPYIIbI yriepoaa. Yriepoa — npeacrtaBuresb [VA-
35 | rpynmeL. AnnoTpomns yriepona. Aacopous. I
Okcuppl yriepoaa
36 lu
VYronbHas KUCIOTA U €€ COTU.
37 lu
[Tpaktuueckast pabora Ned.»Ilonyuenue okcuzaa yriepoaa (1V)u uzydueHue ero CBOMCTB.
38 Pacnio3naBanue kapOOHATOBY. I
Brruuncienmne mo XuMU4IeCcKUM YpaBHEHUSIM MAaccChl, 00beMa M KOJIMYECTBa BEIIECTBA IO Macce
39 MCXOJHOTO BEIIECTBa, 00bEMY MU KOJIMYECTBY BEIIECTBA, COAEPIKAIETO ONMPEACTECHHYIO OO lua
IPUMECEN.
KpeMHnii u ero coeguHeHus
40 14
O6006menue Temsl: «I[loarpymnma yriepoma»
41 1
Kontponsnas padota Ne 2 o Teme: «HemeTamb
42 lua
Tema 7. O0mme cBOiCTBa METAJIJIOB dq
13 DNeMEHTHI - METaJUTbl B IPUPOJIE U B Iepuoandeckoi cucteme. OCOOEHHOCTH CTPOCHHS KX aTOMOB |
q
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KpI/ICTaJIJII/I‘K?CKOE? CTPOCHUC U (bI/ISI/IKO-XI/IMI/I‘-ICCKI/IC CBOMCTBA METAJIJIOB.

44 lu
45 DNEKTPOXUMHYECKUE TPOLIECCHL. DNEKTPOXUMHUYECKUIA s HANPSDKEHNI METALIOB. |
q
Cmnassl. [loHsITHE KOPPO3UU METAIIOB.
46 14
Tema 8. Merasibl I1aBHBIX M TOOOYHBIX MOATPYIII g
q
47 Metamib! | A-TpyIinbI reproITIecKoi CUCTEMBI M 00pa3yeMble UMH MPOCTHIC BEITIECTRA. .
q
18 Meras || ArpyniibI epuoaMieckoi CUCTEMbI 1 MX BOKHEHIIINE COSMHEHML. .
q
Kectroctb Bosbl. Posib metamios ||AB ipupo/e.
49 14
AJIIOMUHHHN U €r0 COeINHEHUS.
50 lu
51 Keneso — npeacTaBUTEh METAIIIOB TOOOYHBIX MOATPYMI. BaxHel e coequHeHus xKeesa. {
q
Oxcubl, THAPOKCH b, U coiu xkene3a (1) u sxxenesa (111).
52 1
- [ paxtryeckas pabota Ne5 PeltieHue skcriepiMeHTaTbHBIX 33134 10 TeMe: «MeTamibby .
q
£4 Kontponbshas padora Ne 3 o teme: «MeTtauib» :
q
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Tema 9. YrieBoaopoabl

5S4
- Bo3HUKHOBEHNE U pa3BUTHE OPraHUYECKOW XUMHUH — XUMHUH COCITMHEHUH yTiepoaa. |
q
Krnaccudukarus n HoMeHKIaTypa yrieBOA0POIOB.
56 lu
[IpenenpHbIe YTraeBOIOPOIbI — aJIKaHBI.
S7 lu
HenpenenbHbie yriieBogOPOAblI — aTKEHBI.
58 lu
- HenpenenbHble yriieBonopoapl —ankuHbLI [pHpoIHbIe HCTOYHHUKH YITIEBOIOPOZIOB. .
q
Tema 10. Kucsaopoacoaep:xamue oOprann4ecKue cCoeTuHEeHUs. ,
q
Kucnopoaconepxaiiue oprannueckue coequuenusi. CupThl.
60 lu
Kap6oHOBBIE KHCIIOTHI.
61 1
Tema 11. buosioruyecky Ba’kHble OpraHuvYecKue coeIuHEHMsI 5
q
buonorudecku BaxkHbIE COCTMHEHUS: KUPHI, YTIICBOIBI.
62 14
63 benku. 14
Tema 12. YesnoBek B MUpe BeLecTB. 3y
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BemectBa, BpeHbIe 1715 3I0POBBS UeJIOBEKAa M OKPYKAIOIIEH CPEIbI.

64 lu
[Tonmumepsl.ITorsTHE 0 XMMUYECKO# TeXHONIOTHH. [IpON3BOICTBO HEOPTraHUYECKUX BEIIECTB U
65 OKpy>Karoias cpeza. Mitorosasi KOHTpoapHas paboTa. I
[Tonsarue o Mmetasurypruu. [Ipon3BoACTBO M MPUMEHEHHE YyT'YHA U CTaJIH.

66 [TpakTrueckast pabora Ne6 MuHepanbHbIe Y100pEHUSI. T4
Pe3zeps.

67-68 24
Hroro

68u
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