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1. ®epepanbHblii TOCYIapCTBEHHBIH CTAaHAAPT OCHOBHOTO  0OmIero oOpa3oBaHuS,
YTBEp)KJEH MpuKa3oM MuHucTepcTBa 00pazoBanus u Hayku Poccuiickoit denepanyu ot
17mas 2012 r. Ne 413.

3akon Poccwuiickoit @eaepanuu «O06 oOpazoBaHum» (CTaThs 7).

3. Ilpumepnas mporpamma (OCHOBHOTO OOIIEro o0pa3oBaHus, CPeAHETO (TIOJHOTO) 00IIero

00pa3zoBaHusl) MO (XMMUH).

N

IIpenmeTHble pe3yJIbTaThl U3yUEHHS] XUMUU JI0JKHBI OTPaXKaTh:
1) bopMupoBanue nepBoOHaYAIbHBIX CUCTEMATU3UPOBAHHBIX MPECTABICHUN O BELIECTBAX,
IIPEBPALIEHUSX U IIPAKTUYECKOM IIPUMEHEHHUH; OBJIJICHUE IOHSITUMHBIM alapaToM U CUMBOJIUYECKUM
SI3BIKOM XMMHU;
2) oco3HaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XUMHUYECKOW HAYKH KaK 00J1aCTH COBPEMEHHOTO
€CTECTBO3HAHUSA, XMMUUYECKUX MPEBPAIllEHUH HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB KaK OCHOBBI
MHOTHX SIBJICHUH KUBOW U HEXKUBOU MPUPOABI; YTIyOJIeHHE MPEICTABICHUI O MaTepPHAIbHOM €IMHCTBE
MUDA;
3) oBiaicHHE OCHOBAMU XMMUYECKON IPAMOTHOCTH: CITIOCOOHOCTHIO aHATTM3UPOBATh U 0OBEKTUBHO
OLICHUBATh KU3HEHHBIC CUTYaIlMH, CBSI3aHHbIE C XMMHEH, HaBbIKaMHU 0€3011acHOr0 00OpaIIeHus ¢
BELIECTBAMMU, UCII0JIb3YEMBIMH B ITOBCEHEBHOM )KM3HU; YMEHUEM aHAJIM3UPOBATh U IUIAHUPOBATH
HKOJIOTMUYECKU OE30MacHOE MOBEJCHHE B LIESIX COXPAaHEHHsI 3JJ0POBbSI U OKPYKAIOIIEH CPEeIbl;
4) dopmupoBaHE YMEHHH YCTaHABIMBATH CBSI3M MEXKY pealibHO HAOII01aeMbIMU XUMHUYECKUMHU
SIBIIGHUSIMU U TIPOIIECCAMHU, TPOUCXOSIIUMU B MUKPOMHUPE, OOBSICHITh IPHUUMHBI MHOT000pa3us
BELIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHMSI, & TAKKE 3aBUCUMOCTb IPUMEHEHUS
BEIIECTB OT UX CBOMCTB;
5) mpuoOpeTEHHE OTBITA UCTIONB30BaHUS PA3IMYHBIX METO0B U3YUCHHSI BEIECTB: HAOIIOACHUS 32 UX
MPEeBPALCHUSIMH MPU TPOBEACHUN HECIOKHBIX XUMHUYECKHX IKCIIEPUMEHTOB C UCIIOJIb30BAHUEM
nmabopaTopHOro 000pyIOBaHUS U IPUOOPOB;
6) popmMHpoBaHuE NMpeICTaBICHUH 0 3HAUCHUH XUMUYECKOI HayKH B PEILICHUH COBPEMEHHBIX
9KOJIOTMUECKUX MPOOJIEM, B TOM UUCIIE B IPEIOTBPALLIEHUN TEXHOTEHHBIX U 3KOJOTUYECKUX KaTacTpod.
8) i oOy4amomuxcs C OrPaHHYEHHBIMH BO3MOXKHOCTSMHU 3/10pOBbS: BIIaJIGHUE OCHOBHBIMHU
JOCTYIHBIMU METOJaMH Hay4YHOTO MO3HAHMSI, UCIIOJIB3YEMBbIMU B XUMHH."

JIMYHOCTHBIMHU Ppe3yJIbTATAMM U3Y4eHUs INpeamera «Xumus» B 8,9 kiacce sBISIOTCS

CIIEIyIOIINE YMEHHUS:

e OCO3HaBATh E€JUHCTBO M ILEJOCTHOCTb OKPYKAIOLIEr0 MHpa, BO3MOMKHOCTH €r0
MO3HABAEMOCTHU U OOBSICHUMOCTH Ha OCHOBE JOCTHKEHUH HAyKH;

e TIOCTETIEHHO BBICTpanBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHE: OCO3HaBaTh
NOTPEOHOCTh M TOTOBHOCTh K CamMo00pa3oBaHHI0, B TOM 4HCIE€ M B pPaMKax
CaMOCTOSITEJIBHOM 1€ATENbHOCTH BHE IIKOJIBL;

e OLICHUBATh JKU3HEHHbIE CHUTYallMd C TOYKH 3peHHsl Oe30macHoro odpasa >KU3HU H
COXPaHEHHUs 310POBbS;

e OLICHUBATbH FKOJIOTMUECKUN PUCK B3aUMOOTHOILIEHUH YeJI0BeKa U PUPO/IbI.

e GOPMHPOBATH HKOJIOTUYECKOE MBIIIJICHHE: YMEHHE OLICHUBATh CBOIO JEATENBbHOCTh U
MOCTYNKHU JIPYTUX JIIOJIEN ¢ TOYKU 3PEHUS COXPAaHEHUs! OKPYXKAIOLIe cpenbl - rapaHTa
KHU3HHU U OJIaromnorydus Jojieil Ha 3emie.

MertanpeaMeTHbIMH pe3yJIbTaTaMU HM3yU€HHUsI Kypca «XHUMHUs» SBISETCS (OpMUpPOBaHUE
YHUBEpCaJIbHBIX yueOHbIX AerictBuil (YVY /).
Pecynamusnvie YV/I.

e CAMOCTOSITENILHO OOHApyXUBaThb W (OPMYIMPOBATH y4eOHYIO MpOOJeMy, ONpeNensiTh

1eJTh y4eOHOU eITeTbHOCTH;




e BHIJIBUTATh BEPCHH PEIICHHS POOJIEMbI, OCO3HABaTh KOHEYHBIN pe3yibTaT, BHIOMPATh U3
MPEJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA JOCTHKEHUS LIeIH;
e COCTaBJIATh (MHIUBUIYATHHO WM B TPYIIIE) IJIAH PEIICHUS TPOOIIEMBI;
e paboTas 10 MIaHy, CBEPSITh CBOU JACHCTBHS C LENbIO U, IPU HEOOXOAUMOCTH, UCIIPABIISTh
OIIMOKN CaMOCTOSTEILHO;
e B JMAJIOTE C yYUTENIEM COBEPLICHCTBOBATH CAMOCTOSITEIHHO BbIPaOOTAaHHBIE KPUTEPUU
OIICHKH.
llosnasamenvnvie YVJI:
e QaHAJIM3UPOBaTh, CPaBHUBATh, KiaccuuuupoBaTh M 0000maTh (HAaKTBl U SBICHHUS.
BBISBASTS NPUYHHBI U CIEACTBUS IPOCTHIX SBICHUIA.
e OCYIIECTBIISITh CPABHEHHE, KIACCH(PHUKAIIUIO, CAMOCTOSTECILHO BBIOMPAs OCHOBAHHS H
KPUTEPUU JJI YKa3aHHBIX JIOTHUECKUX OIepaluii;
e CTPOUTH  JIOTHYECKOE PACCYXKICHHE, BKJIIOYAIONIEE YCTAHOBJICHHE MPUYUHHO-
CJIEICTBEHHBIX CBSI3EH.
e CO3/I1aBaTh CXEMATHUYECKHE MOJIEIH C BBIJCICHHEM CYIICCTBCHHBIX XapaKTEPHUCTUK
o0BeKTa.
e COCTaBJISITh TE3UCHI, PA3INYHBIC BUBI TUTAHOB (TIPOCTHIX, CIIOXKHBIX H T.I1.).
e Ipe0OpazoOBbIBaTh HHPOPMAIIMIO M3 OJJHOTO BHJIA B APYroil (TabIuIly B TEKCT U Tp.).
e YMETh OIpPEACIATh BO3MOXKHBIC HCTOYHHUKH HEOOXOIUMBIX CBEICHHUH, MPOU3BOIHUTH
MOKMCK UH(POPMAIINH, aHATU3UPOBATH U OLIEHUBATh €€ JOCTOBEPHOCTD.
Kommynuxamusnvie YVJI:
CaMoCTOATEIbHO OpPraHU30BbIBaTh y4eOHOE B3aMMOCHCTBHE B TpyIie (OmpeAensiTs ooue
EJIH, PACTIPEACTISATE POJIH, JOTOBAPUBATHCS JAPYT C IPYTOM U T.II.).

Conen:xanue kypca. KosmuectBo yacos, 68/2

Beeoernue (4 4)

XuMusa — HAyKa 0 BeIlleCTBaX, UX CBOMCTBAX U IIPEBPAIIEeHUAX.

Iloumarue o XUMHWYECKOM dJIeMEHTe M (POpMaxX €ro CyIeCTBOBAHMUS: CBOOOTHBIX ATOMAX,
IIPOCTBIX M CJIOMKHBIX BEIECTBAX.

IIpesparmennsa semects. OTiImune XUMHUYECKUX PEAKIIMM OT (pU3UUeCKUX saBJieHnii. Poab
XVMWHU B KU3HU YeJIOBEKa. XeMOPUINA 1 XeMopoOHs.

Kparkue cBemeHns ms MCTOPHUM BOSHHUKHOBEHHS M Pa3BUTHA XuMuu. llepmonm amxmmum.
Ilousstue o dmmocodpcrom ramue. Xumusas B XVI B. Passutme xmmmm Ha Pycu. Poisb
OTE€UYEeCTBEHHEIX YUEHBIX B CTAHOBJICHHH XHMHWYeCKoM Haykum — paborer M. B. JlomonOCOBA,
A. M. Byrneposa, J[. 1. Menpeieesa.

XuMHuecKass CHMBOJMKA. OHAKKA XHMHUYECKHX JJIEMEHTOB K IIPOMCXOMKIEHNEe UX
HasBaHui. Xumuyeckne gopmyssl. Mamnekcsr u kKoaddurmentsr. OTHOCHUTEIBHBIE ATOMHAS U
MOJIEKYJIIpHAas Macchkl. PacueT MaccoBOM [OJM XUMHUYECKOTO dJIeMeHTa 1o ¢opMye
BeIIecTBA.

Ilepuomuueckass cucrema xummueckux ajgementoB . M. MenneieeBa, ee crpykrypa:
MaJible ¥ OOJIBINNE IIePHOIBI, TPYIIIEL ¥ HOATPYHIIE (IVIaBHAS U mobouHasd). [lepuogmnueckas
CHCTEMA KAK CIIPABOYHOE II0CO0ME IS IIOJIYUCHHS CBeIEHNN 0 XMMHUYECKIX dJIeMeHTAaX.

Pacuernsnie 3amadyu. 1. Haxommgenume oTHOCUTEIHLHON MOJIEKYJISIPHOM MACCHI BeIleCTBa
II0 ero XMMHYeCKoM dopmyse. 2. Borumciaenme MaccoBoOll JOJIH XUMHUYECKOTO JJI€MEHTa B
BEIIEeCTBE 10 ero popmyJie.

Tema 1
ATOMBI XUMWUECKUX 3JIEMEHTOB (10 u)

Atombl Kak opma CyIIeCTBOBAHUSA XUMHUYECKUX aeMeHTOB. OCHOBHBIE CBeIeHUS O
crpoeHun atoMoB. JlorasaTesbcTBa ciI0KHOCTH cTpoeHHs artomoB. Oubitel Pesepdopna.
[InamerapHast MOIEJIb CTPOEHUST ATOMA.

CocraB aTOMHBIX sJIep: MOPOTOHBI ¥ HeUTpPoHBL. OTHOCHTEJbHAS AaTOMHAs Macca.
B3anMocBsiab MOHATHI «IPOTOH», KHEHTPOH», KOTHOCUTEJIFHAST ATOMHAS MAccay.

Nsmenenne wumcsia IIPOTOHOB B dApe aromMa — o6pasoBaHHe HOBBIX XHWMHNYECKHX
3JIEMEHTOB.
Nsmenenne uwmciia HefITpOHOB B dAOpe atoMa — 06pa30BaHI/Ie H30TOIIOB. COBpeMeHHOG

ommpenesieHrne IIOHATHA «XUMHAYEeCKUH ajiemMeHT». M30TOIBI KakK PasHOBHJIHOCTH AaTOMOB
OJHOI'O XMMMYECKOI'0 3JIEMEeHTa.



OnexTpousl. CTpoeHMe 3JIEKTPOHHBIX 000JI0UEK ATOMOB XMMHUYECKHX d1eMeHToB No 1—20
nepuommyueckor cucrembl J[. 1. Menneneena. [lornstre o 3aBeplieHHOM U He3aBEPIIEHHOM
SJIEKTPOHHOM cJI0€ (3JHEePreTHYECKOM YPOBHE).

Ilepuomuueckast cucrema xumudeckux aaemenTos . V1. MenmeneeBa u cTpoeHme aTOMOB:
puaMUECKHI CMBICII IIOPAIKOBOI0 HOMEPA dJIEMEHTa, HoMepa IPYIIILL, HoMepa IIepHoIa.

HameHenne umciia aJIeKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMA XHMHUYECKOI'O
aJIeMeHTa — 00pas3oBaHue IOJIOKUTEILHBIX M OTPUIIATEILHEIX HOHOB. MIOHEI, 00pa3oBaHHEIE
aToMaMy METaJIJIOB ¥  HeMeTa/UIoB. lIpuumHBI HM3MeHeHMS MEeTAJUIMYEeCKHX U
HEeMEeTAJJINYECKUX CBOMCTB B IIEPHOIAX M I'PYIIHAX.

ObpasoBanne OmHapHBIX coenmHeHui. [loHsaTrue 00 moHHOM cBasu. CxeMbl 00pa3oBaAHUS
VOHHOM CBS3U.

BsaumoneiictBrie aTOMOB XMMWYECKHX JJI€MEHTOB-HEMETAJIJIOB MEKAy CO00M —
obpa3oBaHme [OBYXaTOMHBIX MOJIEKYJI IIPOCTHIX BelecTB. KoBajleHTHAs HeIOJIpHAI
XUMHAYECKas CBA3b. DJIEKTPOHHBIE ¥ CTPYKTYPHBIE (DOPMYJIBL.

BsaumoneiictBrie aTOMOB XHMMHYECKHUX JJIEMEHTOB- HEMETAJLJIOB MeKIy coboit —
obpasoBaHne OMHAPHBIX COEAUHEHHH HEeMeTAJIJIOB. JJIeKTPooTpHuIlaTe bHoCcThb. [loHSTHE 0
KOBaJIEHTHOM TIOJIIPHOM CBSA3H.

BsaumoneiictBie aTOMOB XHMHWYECKHX 9JI€MEHTOB-METAJIIIOB MeEKOy Cco0oit —
obpa3oBaHmne MeTAJINYECKUX KPUCTAJI0B. [loHsaTHe 0 MeTalInYecKkoil CBA3M.

Jdemoncrpanunu. Mogenn aToMoB XHMHUYECKHUX dJIeMeHTOB. llepmommueckas cucrema
xumMmudeckux aiaemenTos J. Y. Meuneneena.

Tema 2
IIpocteie BemtecTBa (74)

IlostoeHne MeTaIJIOB I HEMETAJLIIOB B HepI/IO,I[I/I‘IeCROfI cucreMe XuMHYEeCKHX J3JIEMEHTOB

J. . Meunemneesa. Basxmelimme IIpocThbie BeIECTBA — METAJLIBL JKeJIe30, AJIIOMIHUIM,
KaJbIUM, Marauii, Harpui, kaani. O0uue gpusnyeckre CBOMCTBA METAJLIIOB.
Basxmueiime 1pocThie BelmecTBa — HEMETAJIbI, 00pa3oBAHHBIE ATOMAMHU KHCJIOPOIA,

BOZIOPO/Ia, a30Ta, cepkl, pocdopa, yriaepoma. CrocoOHOCTH ATOMOB XMMUYECKHX 3JI€MEHTOB K
00pa30BaHMUI0 HECKOJILKUX IIPOCTHIX BEINECTB — AJIJIOTPOIHS. AJIJIOTPOIIHEIE MOTU(PUKAIINI
kucyaopona, docdopa m osoBa. Merajinmueckre M HeEMETAJJIMUYECKHE CBOMCTBA IIPOCTHIX
BemecTB. OTHOCHTEILHOCTD JeJICHHS IIPOCTHIX BEIeCTB Ha MeTaJIJIbl 1 HeMeTAJLIIbL.

ITocrossamasa Asorampo. KoamuectBo BemiecrBa. Moab. Mossapras macca. MoaspHbIi
00beM ra3oobpasHbIX BellecTB. KpaTHble eIMHUIIBI KOJIMYECTBA BEIeCTBA — MUJLJIMMOJIb U
KHJIOMOJIb, MHJLIAMO-JIAPHAS W KHJIOMOJISIPHAS MACCHI BeIeCTBA, MUJLIM- MOJIAPHBIA M
KHMJIOMOJIAPHBIN 00beMBI I'a3000pa3HbBIX BEIIECTB.

Pacuerbr ¢ wmcmosib3oBaHHMEM IIOHATHM «KOJMYECTBO BEIIECTBA», «MOJIAPHAS Maccay,
«MOJIADHEINA 00BEM I'a30B», «IIOCTOAHHASI ABOragpoy.

Pacuerusie 3amaum. 1. Brerumcienne MOJISIpHON MAacChl BeIECTB II0 XUMHYECKAM
dopmynam. 2. PacueTsl ¢ MCIOJIB30BAHHEM IIOHATUN «KOJMYECTBO BEIECTBA», «MOJISIPHASL
Maccay, «MOJIAPHBINA 00beM ra3oB», «IIOCTOAHHASI ABOTaIpoy.

Jemoucrpanumn. [Tonyuenume osona. O0pasirer 6€10ro u ceporo 0J10Ba, 0€JI0T0 U KPACHOI0
docopa. Heroropsie mMerasyibl m HemeTaslJIbl KOJIMYECTBOM BelectBa 1 moJib. Mojesb
MOJISIPHOTO 00'b€Ma Ira3000pa3HbIX BEIIEeCTB.

Tema 3
CoenuHeHNA XUMUYECKUX 3JIEMEHTOB (12u)

Cremenp okmcienus. OmpegeseHne CTEIIEHH OKUCJIEHHUS JJIEMEHTOB II0 XHUMHYECKOMN
dbopmye coenunenusi. CocraBienue popMys OMHAPHBIX COEIHMHEHHM, OOIIHM CIOCO0 HX
Ha3bIBaHUS. BUHApHbBIE COeIUHEHUS: OKCUIBI, XJIOPHUILI, cyabduasl u ap. CocraBienne ux
dopmy. [IpeacraBuresin OKCHUIOB: BOJA, YIJIEKUCIIBIHM I'a3 M HeralleHas H3BeCTb.
[TpencraBurenu JeTy4rX BOJOPOIHBIX COETUHEHUMN: XJIOPOBOIOPOI M AMMHAK.

OcHOoBaHUA, WX COCTAaB M HAa3BaHUsa. PacTBOPHMMOCTH OCHOBAaHMM B Bome. Tabiuia
PACTBOPMMOCTHA THIAPOKCHUIOB M COJIeM B Boje. llpemcraBuresn IMeIoYei: THAPOKCHIBI
HATpUs, Kaaud U Kayabiusa. [loHarre o kadecTBeHHBIX peakimax. MunukaTopsr. Uamenenue
OKPaCKH WHIUKATOPOB B IIEJIOYHOM cpeJe.

Kucnorer, ux cocraB m HasBanus. Kiaccudwurarums wwucior. IlpencraBurenu KHCIIOT:
cepHasd, cosiHasA 1 a3oTHast. MlaMeHeHMe OKpacky HHIUKATOPOB B KUCJIOTHOM cpeje.

Conn Kak IIPOM3BOJHBIE KHCJIOT M OCHOBaHmU. VX coctaB m HasBaHus. PacTBopmMOCTH
coJieti B Bofe. [IpesmcraBuresniu costeit: XJIopua HATPUs, KapOoHAT 1 drocdaT KaTbITH.

AmopdHbIe 1 KpuCTaJJIMYEeCKHe BeIecTBa.



MesxmoIeRyIsApHbBIE B3aMMOAENCTBHMA. THILI KPHUCTAIMYECKMX PEIIeTOK. HWOHHAS,
ATOMHAS, MOJIEKYJIAPHAA M MeTAJINYeCKasi, 3aBHCHUMOCTH CBOMCTB BEIIECTB OT THIIOB
KPHUCTAJIJIMIECKNX PEIIETOK.

BemecTsa MOIEKyIApHOTO M HEMOJIEKYJISIPHOIO CTPOCHMS. 3aKOH IIOCTOSHCTBA COCTABA
JIJISI BEIECTB MOJICKYJIAPHOTO CTPOEHMS.

Yucreie BelmecTBa m cMmecu. llpmMephl EHMIKHX, TBEPOLIX M TI'a3000pa3HBIX CMECEH.
CBolicTBa 4MCTHIX BelecTB U cMmeceli. Mx cocrtaB. MaccoBasdg u oO0beMHAs MO KOMIIOHEHTA
cMmecH. Pacdertl, ¢cBsI3aHHEBIE ¢ NCIIOIL30BAHNEM IOHATHS «TOJII».

Pacuernnie samauu. 1. Pacuer MaccoBoil M 00BEeMHOHR moJiell KOMIIOHEHTOB CMeCH
BellecTB. 2. BrplumciieHme maccoBOf MOJM BeIlleCTBA B PACTBOpPE II0 M3BECTHOM Macce
PACTBOPEHHOI'0 BeIleCTBA M MACCEe PACTBOPHUTENIA. 3. BhIumcienme Macchl pacTBOPSIEMOTO
BeIleCTBA M PACTBOPUTEJNS, HEOOXOOMMBIX JJIs IIPUTOTOBJICHHS OIPEIeJIEHHOM MACChI
pacTBopa ¢ U3BECTHOM MaCCOBOM J0JIE PacTBOPEHHOI'0 BEeIlecTBa.

Jdemoncrpamun. OO0Opasibl OKCHIOB, KHCJIOT, OCHOBAaHHMN u coyeir. Mogenu
KPHUCTAJIIMYECKUX PEIeTOK XJIOPHOAA HATpHd, aaMasa, okcuaa yriepona (IV). Bapeis cmecu
Bojopoza ¢ Bo3xnyxoMm. CrrocoObl pasgesieHus cMecei. JIueTuiiamnms Bogul.

JIaGopaTopHBIe ONBITHI. 1. 3HAKOMCTBO C 00pasIlaMM BEIECTB PA3HBIX KJIACCOB. 2.
Pasnenenue cmeceit.

Temad

Wsamenenns, npoucxogsaiue ¢ BerrectsaMu(10 u)

IlousaTue aBneHnl KaK M3MEHEHNM, IIPOUCXONAIINX C BellecTsaMu. JBIeHNns, CBI3aHHbIe
¢ M3MEHEeHHeM KPHCTAJLJIMYECKOr0 CTPOEHMs BeIllleCTBA IIPH IIOCTOSHHOM €ro cocraBe, —
dusuueckue sapiaeHnsa. Ousuueckye ABIGHUS B XUMUHN: IUCTUJLIAIINS, KPHUCTAJIJIM3AIII,
BBHIIIAPMBAHME W BO3TOHKA BEIECTB, [IeHTPUPYTHPOBAHIE.

ABnenus, cBasaHHBIE ¢ HM3MEHEHHEM COCTABa BeIecTBa, — XHMHUYECKHE pPeaKIInH.
[Ipusmaku u yCJIOBHUA IPOTEKAHUSA XUMHUYECKMX peakmwmii. Ilomarme 00 oK30- u
OHIOOTEPMUUECKNX PEaKIHAX. PeakIiinu ropeHus KaK YACTHBIM CJIyYad oK30TEPMUYECKHX
PeaKIInii, IPOTEKAIOIINX C BEIAEJIeHIEM CBeTA.

3aKoH COXpaHEHMsS MACCHI BeIlleCTB. XHMHUYECKNEe YpaBHEHMA. JHAUYEHHE HHIEKCOB U
rkoadppuimerTos. CocTaBieHne ypaBHEHNHM XUMHUYECKHIX PEAKIIIIA.

Pacuersr mo xmMmyeckuM ypaBHeHUAM. PelleHne 3amad Ha HaXOMKIEHHE KOJIMYECTBA
BeIlleCTBA, MAacCChl MJIM 00BbeMa IIPOAYKTA PEeaKIMH II0 KOJMYECTBY BeIlleCTBA, MAacCCe WK
00bEeMY MCXOQHOI'O BEIleCTBA. PacueThl ¢ MCII0Ib30BAHNEM IIOHITHS «I0JIS», KOTIA MCXOMHOe
BeIIeCTBO JAHO B BHJE PacTBOpa C 3aJaHHONM MacCOBOM HOJIei PACTBOPEHHOTO BEIeCTBA WJIN
COZIEPSKUT OIIPEIesICHHYIO JOJII0 IPHUMECEH.

Peariiun pasmomxenus. Ilomarme o cropocTHM XMMHUYecKHMX peakinmi. HarTaamsaTopsl.
DepMeHTHI.

Pearxiiun coemumenus. Karamutumueckme m Hexaranmurudeckre peaxmuu. OOpaTuMbie u
HeoOpaTHUMBbIE PEaKIINI.

Peariiunm 3samemennsa. OJIEKTPOXMMMYECKHM PSI HANPIKEHHM METaJJIOB, €ero
WCIIONB30BAHNE JJIS IIPOTHO3UPOBAHMNS BO3MOKHOCTH IIPOTEKAHMS PpPEaKIUid MeXIy
MeTaJIJIAMH B PACTBOPAMHU KMUCJIOT. PeakIiny BEITeCHEHNA OOHUX METAJIJIOB U3 PACTBOPOB MX
coJIeil IPYTUMH MeTaJIJIAMH.

Peaxmmu obmena. Pearxium mefiTpanmusaruu. YCJIOBHS IPOTEKAHWS PeaKIMil oOMeHA B
pacTBopax 0 KOHIA.

Tuner xuMuUYecKUX peaxnuii (0 IPU3HAKY «UMCJI0 M COCTAB MCXOOHBIX BEIECTB U
IPOAYKTOB PEaKIIMI») Ha IIPHMepe CBOMCTB BOOLI. PeakIina pasiiomeHUs — JJICKTPOJIN3
BOOEL. Peaknum coenmHeHNna — B3aMMOOEHCTBHE BOOLI ¢ OKCUAAMU METAJIJIOB 1 HEMETAaJIJIOB.
[louarue «rumporcuaby. Peakimm samelneHnsa — B3aMMOAEHCTBHE BOABL C IIEJIOYHBIMU U
IIIeJIOYHO3eMeJIbHEIMI MeTasuiaMu. Peakiimu oOMmeHa (Ha OpHMepe THOAPOJIM3A CYJIbPUIA
ATIOMUHISA 1 KapOuIa KaJIbIINs).

Pacuernnie 3amaum. 1. Broiumcienme 110 XMMHUYECKMM ypPaBHEHMAM MACCHL WA
KOJIMYECTBA BeIeCcTBA II0 M3BECTHOM Macce WMJIM KOJMYECTBY BeIlleCTBA OOHOIO W3
BCTYIIAOIINAX B PEAKIIMIO BEIleCTB MJIM IIPOAYKTOB peakinuu. 2. Borumenenme maces (KoJiu-
YecTBA BelllecTBa, 00beMa) MPOAYKTA PEeaKIINM, eCJIM M3BeCTHA MAacCa HMCXOIHOTO BEIeCTBA,
COMepsKAalllero OMmpeNeIeHHYI0 IOJII0 IpuMecei. 3. Brrumcmenmme wMaccel (KoamuecTsa
BelllecTBa, 00beMa) IMPOOYKTA PEeaKIIMM, eC/IM M3BeCTHA MAacca pacTBOpa M MAaccoBas JOJIS
PACTBOPEHHOI0 BEIeCTBA.

Jemoucrpanuu. Ilpumepnbr ¢usmdeckux dABJIEHUI: a) ILIaBIeHue mnapadgwuHa; 0)
BO3TOHKA MOJa WA OEH30MHOM KHCJIOTHI, B) PACTBOPEHHE IIepMaH-raHaTa KajJusd, TI)



U y3usT TYIIUCTHIX BEIECTB C TOPSAIIel JaMIIOYKH HakaauBaHUsA. [IpuMepbl XUMHYECKHAX
SIBJIGHUH: a) ropeHue MarHus, gocdopa; 06) B3anMo/1eHiCTBHE COJIAHON KHCJIOTHI C MPaMOPOM
WU MeJioM; B) mosrydenue ruaporcuna menu (II); r) pacTBopeHme mosrydeHHOTO THIPOKCHIA
B KHcJoTax; 1) B3ammomericrBue oxkcuma menu (II) ¢ cepHoit KmcioTOM mpu HArpeBaHUH; €)
pasJiokeHHe I[epMaH-raHaTa KajdWusd, JK) B3aWMOJeHCTBHe pa30aBIEHHBIX KHCJIOT C
MeTaJLJIaMHU; 3) Pa3JIOMKEeHHe IIePOKCHUIA BOIOPOIa; 1) 9JIEKTPOJIN3 BOIHL.

JIaGoparopHubie ombiTel. 3. CpaBHeHHE CKOPOCTH WCIAPEHUS BOIBI M CIIUPTA II0
MCUYE3HOBEHUIO MX KameJb Ha (QPUILTpoBaJbHON Oymare. 4. OKucieHre Meau B ILTaMEHH
CITMPTOBKY MJIU Tropesku. 5. IlomyTHeHMe M3BeCTKOBOM BOMBI OT BBIIBIXAE€MOI0 YIJIEKHCIIOTO
rasa. 6. [losyueHue yriiekucsoro raza B3amMOJIEHCTBUEM COJIBI M KHUCJIOTHL. 7. 3ameleHue
Menu B pactBope xJopuaa mequ (1) :xemesom.

Tema 5 Ilpakturym — 1
IIpocretirume omepaliiu ¢ BeIecTBOM (54)

4. llpaBuyia TexHUKM 0e30IIacCHOCTH HpuU paboTe B XuMudYecKoM Kabmuere. [Ipmemsbr
obpareHusi ¢ J1abopaTOpPHBEIM 000PYyJIOBAHMEM ¥ HarpeBaTeJbHBIMU HpubopaMu. 2.
Habsrotenus 3a maMeHeHUAME, ITPOUCXOIAIIAMY C TOPSAIIEH CBEYOM, U UX OITHCAHUE.
3. Aumanus mouBel u Bombl. 4. [IpusHarku xummdeckux peaxiuii. 5. [Ipurorosiernue
pacTBopa caxapa H oIpejieJIeHrne MacCOBOM JI0JIU eT0 B PACTBOPE.

T e m a 6PactBopenne. PacTBopHr.

CsBolicTBa pacTBOPOB AJIEKTPOJINTOB (18 u)

Pacreopenmne kax  (usmro-xmmmueckmii  mporiecc. llomaTtme o ruagparax u
Kpucrasioruaparax. Pacrsopumocts. Kpuseie pacTBoprMOCTH KaKk MOOENb 3aBUCHUMOCTH
PacTBOPHUMOCTH TBEPABIX BEINMECTB OT Temmoeparypbl. HaceimieHHble, HeHACHIIIEHHBIE U
IIepeCHIIIeHHbIe PACTBOPEL. SHAUEHNE PACTBOPOB IJIS IPUPOIEI 1 CeJILCKOT0 X03SIMCTBA.

Ilomarue 00 JJIEKTPOIUTHYUECKONM IHUCCOLMAIIMK. JJIEKTPOJIUTHI M HE3JIEKTPOJINTEL.
MexaHusMm OuCCOIMAIINU 3JIEKTPOJIMTOB C PA3JIMYHBIM THUIIOM XMMHYECKoM cBasu. CremeHn
SJIEKTPOJINTHUYUECKOM auccormanyy., CHUIbHBIE U CJIa0ble 3JIEKTPOJINTEL

OcCHOBHbBIE TIOJIOMKEHHS TEOPHUH JJIEKTPOJIMTHUECKON amccorraryu. VoHHBIE ypaBHEHMS
peaxiuii. YcaoBUs IIPOTEKAHNS PeaKIy 00MeHAa MEMKIY 9JIEKTPOJIUTAMHE 0 KOHIIA B CBETe
WOHHBIX IIpeICcTaBJICHIHA.

Knaccuduramsa noHoB 1 MX CBOMCTBA.

Kucnorer, ux kinaccuduranusa. Juccormmaiysa KHCJIOT M MX CBOMCTBA B CBETE TEOPHUU
QJIEKTPOJIUTHUUECKON muccorrarimy. MojiekyIsapHble M NOHHBIE YPABHEHNSA PeaKIIN KICIOT.
BsaumoneiicTBre KKMCIOT ¢ MeTAJIAMH. DJIEKTPOXUMUYECKUHA P HAIIPSKEHNNA MeTaJIIOB.
BsaunmoneiicTBue KucIoT ¢ okcugaMu MeTaIJIoB. BaaumogeiicTBHe KUCIOT ¢ OCHOBAHUSAME —
peakiusa HedTpaauaaluu. BsaumomedcTBHe KHCJIOT ¢ coAMH. Mcimosab3oBaHMe TaOJIHIIBI
PACTBOPUMOCTH JIJISI XapaKTEPUCTUKY XUMHYECKHUX CBOMCTB KHUCJIOT.

OcHoBanus, ux Kaaccuduramd. Jluccormmarys OCHOBAHUM 1 UX CBOMCTBA B CBETE TEOPHU
QJIEKTPOJINTHYECKOM muccorialinu. BaanmogelicTBrie OCHOBAHHM ¢ KUCJIOTAMU, KUCJIOTHBIMH
oKcumamMu u coJiaMu. VMcmosb3oBaHme TaOMIBI PACTBOPHUMOCTH IJIS XAPaAKTEPUCTHKM
XUMHUYECKHUX CBOMCTB OCHOBaHHU. PasyoskeHre HepacTBOPHMMEIX OCHOBAHHUHM IIPU Ha-
TpeBaHUU.

Coun, UX KJIaCCH(pUKALINS M OYICCOIIMALINAS PA3JIMUYHBLIX TUIIOB coseii. CBoiicTBa cosieii B
CBeTe TEOPHUM JJIEKTPOJUTHUYECKOM Iumccolimalimu. BsaumopmelicTBue cojiedl ¢ MeTaJlJIaMH,
YCJIOBHS IIPOTEKAHUA oTHX peakiuii. BzaaumongeiicTBue cojieil ¢ KUCJIOTAMH, OCHOBAHUSIMU U
coinsamu. Hcrmosb3oBanme TaOHIBI PACTBOPHMOCTH IJISI XAPAKTEPUCTHKN XHUMHIYECKHX
CBOMCTB COJIEH.

O6ob1enne cBemeHnl 00 OKCHIAX, UX KJIACCHPUKAIINN 1 XMMHUYECKHIX CBOMCTBAX.

l'eHeTnyueckue pAObl METAJLJIOB W HeMeTaJlJIoB. ['eHeTrueckass CBA3b MEKIY KJIACCAMU
HeoOpTaHWYeCKUX BeIECTB.

OKuCINTEeILHO-BOCCTAHOBUTEIbHBIE  peakmuu., OKHCINTENIh ¥ BOCCTAHOBUTEIID,
OKHCJIEHNE M BOCCTAHOBJIEHHE.

Peaxiimn moHHOr0o 00OMeHa M OKHMCINTEIHLHO-BOCCTAHOBUTEIbHBIE peakimu. CocraBiieHne
yPaBHEHUHN OKHUCINTEILHO-BOCCTAHOBUTEIBLHEIX PEAKIINIM METOIOM dJIEKTPOHHOro OasIaHca.

CBolicTBa MPOCTHIX BEIIIECTB — METAJLJIOB MW HEMEeTAJLJIOB, KHCJIIOT M COJIell B CBeTe
IIPEeICTAaBICHNN 00 OKHCINTEIHHO-BOCCTAHOBUTEIILHEIX ITPOLIECCAX.

Jdemouncrpanun. lVcopiTaHne BelecTB M MX PACTBOPOB HAa 9JIEKTPOIIPOBOIHOCTE.
JlBusxeHre OKpAIlleHHBIX MOHOB B 3JIEKTPHYECKOM IIOJIe. 3aBUCHUMOCTD 3JIE€KTPOIPOBOIHOCTH



VKCYCHOI KHCJIOTHI OT KOHIIeHTpalruu. BsauMomeicTBre IIMHKA C CEPOM, COJIAHON KMCJIOTOMH,
xsopugom meau (II). 'operne marausa. BzaumogeiicrBre XJIOPHON M CEPOBOSOPOTHOMN BOIEL.
JIaGopaTopHbIe onbIThl. 8. Peakmmm, xapaxkTepHble OJIsI PACTBOPOB KHCJIOT (COJISIHOM
WIN cepHoi). 9. Peaxium, xapaxTepHble IJIsI PACTBOPOB IesIouell (TMIPOKCHI0B HATPUS HJIKN
kanus). 10. Ilomydyernme m cBoiicTBa HEePaACTBOPKMMOI'O OCHOBAHHS, HAIPHMEP THIPOKCHIA
menu (II). 11. Peaxiiun, xapakTepHbIe OIS pACTBOPOB cojIell (Halrpumep, OIS XJIOPUIa Meqr
(II). 12. Peakium, xapakTepHbIE IJIs OCHOBHBIX OKCHUIOB (HAIIPUMED, JJISA OKCHOA KAJIBIIN).
13. Peaxiuu, xapakTepHbIe IJIs KMCIOTHBIX OKCUIOB (HAIIPUMeED, OJ1A YIJIEKHCJIOT0 Ia3a).

Tewma 7IIpakturym — 2CBoiicTBa pacTBOPOB JJIEKTPOJIATOB (2)!

5. Houmple peakmuu. 7. YCIOBHUA IIPOTEKAHUS XUMHYECKHUX PEAKIINNA MeKIY
pacTBopaMu JJIEKTPOJHUTOB 10 KoHIIa. 8. CBoMcTBA KHCJIOT, OCHOBAHHWM, OKCHIOB U
coseii. 9. Pertenue skcneprMeHTaJIBHBIX 321a4.

YUEBHO-TEMATHUYECKHWMH IIAH:

Ne ni/m Paznen (Tema) KouuyecTBO 4acon DopMbI KOHTPOJIS
1 BBEJIEHUE 4
2 ATOMBI 10 Kourpoasnas pagora
XUMHMNYECKHUX
9JIEMEHTOB
3 INPOCTBIE 7 KouTposbHas padoTta
BEHIECTBA
4 COEJIUHEHUS 12 Kourpoasnas pagora
XUMHMNYECKHUX
JIEMEHTOB
5 N3MEHEHNS], 10 Konrtpoasnas pagora
MNPOUCXOISAIMUE C
BEHIECTBAMUA
6 IMpakTukym Ne 1 5

IIpocreiimmue onepanun
¢ BelleCTBOM

7 PACTBOPEHHE. 18 KonTpoasnas padora
PACTBOPBI.
CBOICTBA
PACTBOPOB
JJIEKTPOJIMTOB
8 IpakTukym Ne 2. 2 Htorosas KOHTPOJIbHAS
pabota

CBoiicTBa pacTBOpPOB
3JIEKTPOJIUTOB

Conep:xanue kypca. KosmnuecTBo yacos, 68/2
IloBTOpPEHIE OCHOBHBIX BOIIPOCOB Kypca




8 ki1acca u BBegeHue B Kypc 9 kiacca (6u)

XapaKTepUCTUKA dJI€MEHTA TI0 €ro IIOJIOKEHUI0 B IMEPUOTUIECKON CUCTEMEe XUMUYECKUX
anmemenToB J[. 1. MenneneeBa. CBoiicTBa OKCHIIOB, KHCJIOT, OCHOBAaHUI M COJIell B CBeTe
TEOPUU IJTEKTPOIUTUIECKON JTHUCCOIMAIIMM UM IIPOIIECCOB OKMCJIEHUSI-BOCCTAHOBIEHUI.
leHeTmyeckme paapl MeTasIa U HEMeTaJla.

[Tousarre o mepexomubIx asieMeHTax. Amdorep-HocTb. ['eHeTHYeCKUM psiI IIEePexoIHOr0
dJIeMeHTa.

Ileproguueckuii 3aKOH M TepUOAUUYEcKas CHUCTeMa XuMmMudeckmx asgemento J[. U.
MenngeneeBa B cBeTe yueHUA 0 cTpoeHnn atoMa. Ix 3HadeHue.

JIaGoparopubiii ombiT. 1. Ilomydyenwme rumpokcu- ma ITUHKA W HCCIEIOBAHUE €ro
CBOCTB.

T ema 1Meranuasl (15 u)

Ilostoskenme MeTaslJIOB B IIEPUOOHYECKON cmcTeMe XumMuueckux oajementos JI. .
Mennemneesa. Merajmnueckass KPHUCTAINYECKASI PEIIETKA M METAJLIMYECKAs XUMUIECKA
cBA3b. O0mme d¢usumueckre csBoiicrBa MeTau1oB. CIyIaBbl, MX CBOMCTBA U 3HAUYEHIE.
XuMHUYecKrne CBOMCTBA MeETAJLJIOB KAK BOCCTAHOBUTEJIEH. OJIEKTPOXUMUYECKUH PsifT
HAIIPSKEHUH MEeTAJJIOB U €ro MCIIOJIb30BAHME IJIS XAPAKTEePUCTUKN XUMUUYECKUX CBOMCTB
KOHKpeTHBIX  MeTa/uoB.  (Cmocobbl  HOJydYeHMsS  METaJJIOB.  IIHPO-, THUOAPO- U
alekTpoMeTaIyprusa. Kopposus MeTassios u crroco0sl 00phOBI ¢ HEl.

ObmasgsxapaKTepHCTHUKAIIEJOUYHBXMETaJJaoB. Merajnsl B mpupose.
Oo6mmme crmocoosr mx moayuenms. Ctpoemme aromon. Illesmodnele MeTaylIBI — IIPOCTHIE
BeIlleCTBA, MX (PU3UUECKHe M XMMUUYECKHe CBOMCTBA. BaskmHeilne coeqMHEHMS IMEJIOYHBIX
METaJIJIOB — OKCHIBI, THIPOKCHILI ¥ COJIM (XJIOPUIBI, KAPOOHATHI, CyJIb(aThl, HUTPATHI), UX
CBOMCTBA U IMpHUMeHEHIEe B HapOoaHOM Xo3sicTe. Kanuiinbie ymoopeHus.

ObmagaxapakTepHUCTHEKAdJIeMeHTOBraasHounoarpynusillrpy

o 1 bl. Crpoenme artomoB. IllemounHosemessbHBIe MeTaJIJIBI — IIPOCTHIE BEIECTBA, HX
(pmrsumueckre M XMMHYECKME CBOMCTBA. BaskHeilIlne coeqUHEHHS IIEJI0UHO3EMEeIbHBIX Me-
TAJJIOB — OKCHIBI, THAPOKCHUILI M COJIM (XJIOPHAbLI, KapOOHATHI, HHUTPATHI, CYJIb(aThl Hu

docdaTer), nxX cBOMCTBA U IIPUMEHEHNE B HAPOJHOM XO03SMCTBE.

A nxmowmuuaun i CrpoeHne aroma, pu3NUEeCKHe M XMUMHYECKHE CBOMCTBA IIPOCTOIO
BemectBa. CoequHeHUsT AJIIOMHHNS — OKCHUO M THAPOKCHI, UX aMQOTEePHBIA XapakTep.
Basueiime cosn amomuand. [IprMeHeHe aTIlOMUHASA 1 €TI0 COeTUHEeHMIH.

K e a1 e 3 0. Crpoernue atoMma, (pu3nUecKre U XUMUYECKIE CBOMCTBA IIPOCTOr0 BEIeCTBA.
l'emerrueckue psaaer Te?t u Te3+. KauecrBennrnie peaxnuu Ha Te?" u Tes+. Bamueiinue coan
sKeJie3a. SHAUYEHMe JKejie3a, ero COeIMHEeHUM U CIJIABOB B IIPUPO/Ie U HAPOIHOM XO3SHCTBE.

Jemoucrpamun. OO0Opasiipl IMEJOYHBIX M IEJ0YHO3eMeJbHBIX MeTasioB. OOpasirer
ci1aBoB. BaauMopeiicTBre HATPUSA, JIUTUS U KAJIBIIHA C BOJIOM.

BsaumoneiictBe HaTpuss M MarHusi C KHCJIOPOJIOM. BaammMopjeicTBume MeTaslJioB C
"HeMmerasiamu. [lonyuernne ruaporcunos xkemesa (1) u (I11).

JlaGopaTopHbIe onbIThl. 2. O3HAKOMICHNE ¢ 00pa3llaMu MeTaJIoB. 3. BaauMmogeiicreue
MeTaJIJIOB C pacrBopamMu KHcJaoT u cosied. 4. O3HakomuieHme ¢ 00pasiiaMu ITPUPOITHBIX
COeIWHEHHUNI: a) HAaTpus; 0) KAJBIINI, B) AJIIOMUHNSI; T) sKeyaesa. 5. Iloayuernne rumpokcuma
AJIOMUHUS U €T0 B3aUMOIeHICTBIE C pACTBOPAMH KHCJIOT U IreJiodeii. 6. KauecrBeHHbIE peak-
un Ha noHBI Te?+ u Ted+,

Tema 2IIpaktukym — 1CBoiicTBa METAJIOB U UX COETUHEHUMH (3u)

1. OcymiecTBiieHre IEIIOYKA XUMHUYECKUX MpeBparieHuii merasios. 2. Ilomydenwe u
CBOIMICTBA COeJUHEHWIN MeTasIoB. 3. PelmeHme 9oKCIIepMMEHTAJIBHBIX 33aJa4  Ha
paciio3HaBaHue U MOJIyYeHue BelecTB.

Tema 3 Hemeranasr (23 u)

Obmras xapakTepHCTHKA HEMETAJLJIOB. IIOJIOMKeHHe B Ieprommueckor cucreme J[. U.
Menpgeneesa, o0COOEHHOCTH CTPOEHHSI AaTOMOB, JJIEKTPOOTPHUIIATEIHHOCTHE KaK Mepa
«HEMETAJJIMYHOCTIY, P  3JEeKTPOOTPHUIIATENbHOCTH.  KpHcrajimdeckoe  CTPOEHME
HEMEeTAJLJIOB — IIPOCTHIX BelmnecTB. Asmtorponusi. (Dusmyeckye CBONCTBA HEMETAJIJIOB.
OTHOCHUTEJILHOCTD IIOHATHN «METaJLID, «<HEMEeTaJLID).

B o oo p o g Ilomoxkenune B meprogmyecKoil crucTeMe Xummudueckux aaemenTtos JI. H.
Menpgemneesa. Crpoenme aroma m MoJsekyJanl. (Duanueckre W XHMHUYECKME CBOMCTBA
BOJIOPO/IA, €ro MOJIyUYeHNe U IIPHMeHEeHNe,



ObmasaxaparxkTepucrturaraJgore # o B. Crpoerane aromos. IIpocreie
BeIllecTBa, WX (PU3WYEeCKHWe W XuMHYecKre cBorcrBa. OCHOBHBIE COEIMHEHHS TI'aJIOT€HOB
(raJI0TeHOBOIOPO/IBI W TAJIOTeHU-IbI), UX CBOMCTBA. KadecTBeHHAS pearIius HA XJIOPHU/I-WOH.
Kparrkme cBemenus o xiyope, Opome, ¢grope m wuome. I[IprMeHeHme rajoreHoB W UX
COeTUHEeHUHN B HAPOJHOM X035MCTBe.

C e p a. CrpoeHne atoma, aJIJIOTPOIIHs, CBOMCTBA W IIPUMEHEHUE POMOMYECKOM CEepHI.
Oxcuner ceper (IV) u (VI), ux monydenme, cBoiictBa u mpuMmeHenue. CepoBoIOpogHAS U
cepHucTass KucjoTel. CepHAas KHCIOTA U €e COJIM, UX IIPUMeHeHHe B HAPOIHOM XO3SHCTBE.
KauecTBennast peakiius Ha cyIbdaT-MoH.

A 3 o 1. Ctpoenne aToMa 1 MOJIEKYJIbI, CBOMCTBA IIPOCTOTO BelllecTBa. AMMUAaK, CTpOeHe,
CBOMCTBA, IMoJydeHne u npuMeHenne. Coan aMMOHNS, MX CBOMCTBA U mpuMeHeHne. OKCUIbI
asora (II) m (IV). AsoTHasa Kuciora, ee CBOMCTBA U IIpUMeHeHme. HUTpaTel M HUTPUTHI,
Ipo0JIeMa X COMEPIKAaHUsA B CeJIbCKOX03STHCTBEHHOM ITPOAYKITNU. A30THBIE YI00PEHMUS.

® o c ¢ o p. Crpoerne atoma, aJIOTPOIIHS, CBOMCTBA 0eJI0Oro M KpacHoro cgocdopa, ux
npumerenne. OcHoBHbIe coemuHenus: okcun docdopa (V), opro- dochopHas Kmeaora u
docdarer. ®ocdhopHLBIE yI0OPEHM.

Yraepon. Crpoenme atoma, aJIJIOTPOITHS, CBOMCTBA AaJIIOTPOITHBIX MOIUMUKAIIHM,
npumenenne. Oxcuner yritepoma (II) m (IV), ux cBoiictBa u mpumenenmne. KavecrBenmas
peaxIa Ha yrileKucsbii ra3. KapOoHaTsl: KaJILIIUT, Coaa, IOTAIl, UX 3HAUEeHNe B IIPUPOIe U
sKM3HY yestoBeka. KauecTBennasa peakims Ha KapOOHAT-HOH.

Kpemuuint. Crpoenme aroma, KpHUCTAJLUIMYECKHMM KpPEeMHHH, €ero CBOMCTBA H
npumenenue. Oxcun kpemuusa (IV), ero npuponmusie pasHosuguocTr. CrmkaTel. 3HaYeHME
COCIUMHEHUN KpeMHHsS B KHBOM M HexuBoi mnpupoze. llomarwme o cuiamkgaTHOR mpo-
MBIIICHHOCTH.

Jemouncrpanun. O0pasiibl rajoreHoB — IIPOCTHIX BelllecTB. BaaumoneiicTBre rajoreHoB
¢ HATpHeM, AJIIOMUHIEeM. BEITeCcHeHre XJI0poM OpoMa WJIM HOIAa U3 PACTBOPOB X COJIEH.

BsaumoneiicTtBre ceprl ¢ MeTaIIIAMU, BOIOPOIOM U KHUCJIOPOIOM.

BsaumopneiicTBre KOHIIEHTPHUPOBAHHOMN a30THOM KMCJIOTHL C MEIbIO.

Ilormomenre yriiem pacTBOPEHHBIX BEINECTB HJIM Ta3oB. BocCTaHOBJIEHME MeOU B3 ee
orkcuma yriem. OOpasibl IPHUPOSHBIX COETUHEHHH XJopa, cepsl, ¢ocdopa, yriepona,
kpemuns. OOpasipl BaskHENININX IJIs HAPOMSHOIO XO03AMCTBA CyJIb(ATOB, HUTPATOB,
kapbouaToB, hocdaros. OOpasIBI CTEKIA, KEPAMUKH, IIE€MEHTA.

JlaGoparopurie onbiThl. 7. KauecrBennasa pearxiusa mHa xiaopun-woH. 8. Kauecrsennas
peaxiua Ha cysbdar-uon. 9. Pacmosuasanue comeit ammonnsa. 10. [lomyuenne yriexmciaoro
rasa um ero pacmosHaBaHme. 11. KauvectBemmass pearknms Ha kapbomar- #oH. 12.
OsnakoMyeHUe ¢ TPUPOAHBIMU cuukaTaMu. 13. O3HaKoMIIeHHE ¢ TPOAYKITHEH CHITUMKATHOMN
IIPOMBIIILIEHHOCTH.

T e m a 4IlpakTurym — 2CBoiicTBa HEMETAJLJIOB B UX COETUHEHUM (3 1)

4. Pertenme aKCIIepUMEHTAJILHBIX 3amad mo TeMme «lloarpymma xkuciaopoma». 5. Perrene
OKCIIePUMEHTAJIbHBIX 3a7ad 1o Teme «llogrpymmer asora m yriepoma». 6. Ilosmyuenwe,
cobmpaHue U paciio3HaBaHUe T'a30B.

Tema 5 Opraunueckue coegquHeHus (10 u)

BerectBa opranuyveckme M HeopraHWYECKUe, OTHOCUTEIBHOCTD ITOHATHUS «OpTaHUYEeCKue
BerecTBa». IIpuynHB MHOro00pas3msi OpraHUYeCKUX COeTUHEHWH. XUMHYECKOe CTPOeHUe
opraHuYecKux coeaumHeHu#. MosiekyJisipHble ¥ CTPYKTYpPHBIE (DOPMYJIBI OPTaHUYECKUX
BeIIeCTB.

Merau u sram: crpoeHue moJjekyJ. ['opeHue meraHa u ataHa. /lerumpupoBaHue sTaHA.
[Ipumenenne MeTaHa.

XuMH4YecKoe CTpoeHUe MOJIEKYJIBI aTuiieHa. /IBoitHasa cBsaA3b. BaamMogeticTBue aTujieHa C
Bojioti. Peakiiuu monmumepusaruu atusena. [lomuatniien u ero suadyeHue.

Ilonarve o mpeesLHBIX OMHOATOMHBIX COUPTAX HA TpHUMepax MeTaHoJia W 9TaHoJIA.
TpexaTOMHBIN CIUPT — TJIAIIEPHUH.

[lTonsarure o6 aspmermgax Ha mpumepe yKcycHoro aibaeruna. OxuciieHme ajbaerujia B
KHCJIOTY.

OnHoocHOBHBIE TIpeebHbIe KapOOHOBBIE KUCJIOTH HA IIpUMepe YKCYCHON KUCJIOTHI. Ke
cBoiicTBa 1 npumenenue. CTreaprHOBas KHCJI0TA KaK IIPEICTABUTEIb KUPHBIX KaAPOOHOBBIX
KHCJIOT.

Peakiiuu srepudmraiiuu u mMoHATHE O CIOKHBIX adpupax. Hupsbl Kax cIoKHBIE 3(PUPHI
TJIATIEPUHA U JKUPHBIX KHCJIOT.



Iloumsarue 06 amwmHOKmcIIOTaX. Pearium monukoHgeHcalnu. DBenkw, MX CTpoeHme u
OumostoruyecKkasi poJib.

Ilomsarue 06 yrmesomax. Iumioxosa, ee cBoiicrBa m 3HadeHme. Kpaxmamn m mesntososa (B
CpaBHEHUN), UX OMOJIOrIIeCKAs POJIb.

Jdemouncrpanuu. Mogesrn MoIeKyJsI MeTaHa W IPYyTHUX YIJIEBOOOpomoB. BaammomeiicTBie
oTHJIEHA C OpPOMHOM BOIOM M PACTBOPOM IlepMaHraHara kaums. OOpasipl oTaHONA U
riunepuna. KadecTBeHHAas peakiinss HA MHOrOATOMEHBIE cIpThl. llosyuenme ywcyc- Ho-
atmiioBoro apupa. OMbuIeHMe xupa. BsaumomeiicTBre TUIIOKO3EI ¢ AMMUAYHLIM PACTBOPOM
orkcuma cepebpa. HKauecrBemmas peaxmma mHa kpaxmana. JloxasaTesbeTBO HAIWYUSA
PYHKIIMOHAJIBHLIX TPYHOII B PACTBOpax AaMHUHOKHCIOT. ['opemme OesikoB (LIEepCTH MK
MITUYBUX ITepbeB). [[BeTHBIe peakiuy O6eIKOB.

JIaGoparopHubpie omnbiThl. 14. M3roroBiernwe Mmomesedl MOJIEKYJ YIJI€BOIOPOIOB. 15.
CsoiictBa rumiepuHa. 16. BsaummoneiictBue raokro3sl ¢ rumpokcummoM Menu (II) Ges
HaTpeBaHUA U IIpU HarpeBaHuU. 17. B3aauMoseticTBre KpaxmaJsia ¢ MOI0M.

T e m a 60000mIeHIEe 3HAHMIT IO XUMHKN3a KyPC OCHOBHOI IMKOJIBI (81)

OuanyeCKnuii CMBICJI IIOPSATKOBOTO HOMEpa dJIeMeHTAa B IIePUOOUYECKON CHCTeMe
xummnuecknx aaementos J. V1. MenmgeneeBa, HoMepoB IepHoga M I'PYIIIEL. 3aKOHOMEPHOCTH
M3MeHEeHUsI CBOMCTB 2JIEMEHTOB UM MX COCNWHEHWH B IEPHOOaxX M TIPYyIIIax B CBeTe IIpei-
CTABJIEHUH O CTPOCHHNM ATOMOB 9JIEMEHTOB. SHAUECHHE IIePHUOIUYECKOrI0 3aK0HA.

TuIbl XUMHUYECKHX CBA3€H M THUILI KPHUCTAINYECKUX PEIIeTOK. B3anMOCBA3h CTPOSHUS 1
CBOIICTB BEIIIECTB.

Knaccuuranmsa XuMUYeCKHX peakIMil II0 PasJIMYHBIM IIpH3HAKaM (YKMCJIO M COCTAB
pearupymoimx ©  00pasymoIMUXCs  BEIIeCTB;, TEIIOBOM  adeKT; MCII0JIb30BAHUE
KaTaJIM3aTopa; HAIlpaBJIeHne; N3MeHeHNe CTelleHell OKUCIeHUsI aTOMOB).

IIpoctrie u cmosHBIE BemecTBa. MeTalabsl 1 HeMeTaJIbL. ['eHeTHUecKkre psaabl MeTasla,
HeMeTaJIa ¥ IepexomHoro merasuia. Oxcuabl (OCHOBHBIE, aM(O-TEPHBIE W KHCJIOTHBIE),
THAPOKCUIBI (OCHOBAHWSA, aMQOTEepHBIE THIPOKCHUIABI M KMCJIOTBI) M COJM. COCTAaB,
KJIACCU(UKAITAS U OO0INre XUMHYECKHe CBOMCTBA B CBETE TEOPHU JJIEKTPOJIUTHUECKON
IUCCOLIMAIIMY 1 IIPEICTABJIECHUM O IIPOoIleccax OKMCIIEHHA- BOCCTAHOBJICHMI.

Ne i/ ‘ Tema ypoxka ‘ [Hara ‘ [Ipumeyanue
[ToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca8 Kilacca M BBEIEHUE B Kypc 9 knacca (64)
1/1 XapakTepucTuKa IeMeHTa 10
nonoxkennto B [ICXD
2/2 CBoiiCcTBa OKCHUJIOB, KMCIIOT, OCHOBAHUH,
COJIEH
3/3 ['eHeTnueckue psiabl METAIIOB U
HEMETAJIJIOB.
4/4 [ToHATHE O EPEXOAHBIX AIEMEHTAX.

AmdoTepHOCTh. ['eHeTHYEeCKU PsiT
MIEPEXO0JIHOTO JIEMEHTA

5/5 [Teproaudueckuii 3aKOH 1
nepuoanydeckas cucrema [[. 1.
Meunneneena.
6/6 Bxo1HOM cpe3 3HaHMIA.
Mertamns (15 4)
7/1 [Tonosxenne metaymos B [ICXD
8/2 XHUMHUYECKHE CBOWCTBA METAJIIIOB
9/3 CriocoOBI MOJTy4eHHs] METAJIJIOB
10/4 CraBbl

11/5 OO6m1as XxapakTeprUCTHKa MIEJTOYHBIX




MCTAJIIIOB

12/6 Baxueiimnme coequHeHNs MIETTOYHBIX
METAJIJIOB
13/7 OO61mast xapakTepucTHKa
ICJIOYHO3EMETHHBIX METAJJIOB
14/8 Baxkneitmme coenHEHMS
ICJIOYHO3EMETHHBIX METAJJIOB
15/9 Anromunnii. CTpoeHUe aToma,
du3znIecKre CBOMCTBA
16/10 Baxueiinme coefMHEHNS aJTFOMUHUS
17/11 | XKeneszo. CtpoeHue aToMa, pusmueckue
¥ XUMUYECKUE CBOWCTBA IIPOCTOTO
BEIIECTBA.
18/12 | T'enermueckue pssl xkenesa (1), (111).
KauecTBeHHbIe peakiuy Ha Fe*?Fe*
19/13 | OGoOImIeHNE 3HAHMIA ITO TEME
«Metamb
20/14 KoutponbHas pabota o teme:
«MeTtaiby
21/15 AHanu3 KOHTPOJILHON PabOTHI.
[IpakTukym. CBOICTBa METAJNIOB U UX coequHEHUH (3)
23/1 OcymecTBICHNE ETTOYKH XHMHUIECKUX
IIPEBPALICHUN METAJUIOB
24/2 [TonyueHue u CBONCTBA COCTUHEHU I
METaJJIOB
25/3 Penienue skcrnepuMeHTalbHbIX 3a/1a4 Ha
pacro3HaBaHKe U MOJYYEHUE BEIIECTB.
Hewmeramnbl. (234)
26/1 OO0mas XxapakTeprCcTHKa HEMETAJJIOB.
2712 Bomopon. ITonoxxenue B [ICXD.
du3nyecKre CBOMCTBA BOJIOPOA.
28/3 XWMHYECKHE CBOMCTBA BOJAOPOIA.
29/4 OO611ast xapaKTepUCTHKA TaJIOT€HOB.
CtpoeHue aTOMOB.
30/5 XHWMUYECKHE CBOMCTBA raJIOT€HOB
31/6 [IpuMeHeHre TaJIOTeHOB, OCHOBHBIC
COCIMHCHHUS TaJIOTECHOB.
32/7 Cepa. ITonoxenue B [ICXD,
AJUTOTPOTTHSI.
33/8 OKCHJIBI Cepbl, OTY4YCHUE,
MpUMEHEHNE, XUMHUECKIE CBOMCTRA
34/9 CepoBoJIOPOIHAS M CEPHUCTAsT KUCIOTA
35/10 CepHas kucioTa, GU3nIecKe U

XUMHUYECKHe cBolicTBa. KauecTBenHas




peakiys Ha cyib(aT UOH.

36/11 A30T1. CTpoeHue aToMa U MOJIEKYJIbI,
CBOWCTBA MPOCTOTO BEIIECTBA.

37/12 Ammuak. CTpoeHue, CBOMCTBA,

MOJTyYCHUE, IPUMECHCHHE.
38/13 Oxcunbl a3ota. [lomyuenue,
XMMHUYECKUE CBOMCTBA.
39/14 AzotHas kucnorta. [lomyuenue,
CBOMCTBA
40/15 Coenunenus a3ora. A30THBIE
yaoOpeHust
41/16 docdop, nonoxenue B [ICXI,

CTPOCHHUC aTOMA, AJIJIOTPOIINA.

42/17 dusnyeckre U1 XMMHUUYECKUE CBOUCTBA
docdopa. [Tpumenenne

43/18 Oxcun dochopa (V). PochopHas
kucnora. [lonydeHnue, cBOMCTBA.
44/19 Yraepon. CtpoeHue atoma,
JIJIOTPOTIHS, TPUMEHEHHE.
45/20 Oxcuapl yraepona (11), (1V) ux

CBOMCTBA U IMPUMCHCHHUC.

46/21 | KapOonatel. KauecTBeHHas peakius Ha

KapOOHAaTBHI.
47/22 Kpemuwuii . Ctpoenue aToma.
dusnuecKkre U XUMHIECKHIE CBOMCTBA.
48/23 CoeauHCHUS KPEMHUSI.

[TpakTrkyM. CBOICTBA HEMETAJJIIOB M X COETUHEHHII. (

49/1 | PemreHue sKCIiepUMEHTAIBHBIX 3a/1a4 10
teme «lloarpymnmna kuciopoaa»

50/2 | PemieHne SKCIEpUMEHTAIBHBIX 337124 110
teme: «[loarpynna azora, u yriepomaay

51/3 [Tonyyenue, cooupanue u
pacro3HaBaHKe Ta30B

Opranunueckue coeauaenus (10 1)

52/1 BemecTBa opranndeckue u
HEOPraHU4ECKHE. XUMUYECKOE CTPOEHHUE
OPTraHUYECKUX BEILIECTB.
MonekysipHbIE U CTPYKTYPHBIE

bopMyIIBI.
53/2 MeTaH ¥ 9TaH: CTPOSHHUE U CBOMCTBA.
54/3 CrtpoeHue MOJIEKYJIbl ATHIICHA,
XMMHUYECKHE cBOUCTBA. [[pumeneHnue.
55/4 [TonsaTHE O PEAETBHBIX OJJHOATOMHBIX

cruprax. [ muuepus.




56/5

[Tonsatue 00 anpaeruaax Ha MpUMepe
YKCYCHOT'O aJIbJICTH/IA.

5716 OnHOOCHOBHBIE KApOOHOBBIE KUCIIOTHI
Ha TpUMeEpe YKCYCHON KHUCIIOTHI.
58/7 Peakumu stepudukanyiu u noHsITHE O
CJIO’KHBIX d(upax.
59/8 [TonsiTne 06 aMmuHOKHCITOTaX. Peakiuu
TTOJTMKOHICHCATIHH.
60/9 [Tonsarue 00 yrieBoaax
61/10 O0600111eHIE TTOJTYYSHHBIX 3HAHUN 00
OpPTaHMYECKUX COCAMHCHHUSX.
O60011eHNe 3HaHN 110 XUMHH 32 KypC OCHOBHOM MIKOJIBI. (8)

62/1 [Mepronnyeckuii 3aKOH U

MEePUOINYECKAS] CHCTEMa XUMHUYECKHUX
sanemenToB /.M. MenpaeneeBa

63/2 THITBI XUMHUYECKUX CBSI3EH

64/3 Knaccudukanys XuMU4ecKux peaxiuu.

65/4 [IpocThi€ U CIIOKHBIE BEILIECTBA.

['eneTnyeckue psibl.
66/5 OCHOBHBIE KJIACChl HEOPTaHUYECKHUX
BCIIECTB.
67/6 Peakinu noHHOTO 0OMeHa
68/7 OKHCIUTETFHO- BOCCTAHOBUTEILHBIC

pCaKIuu.
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