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IHosicHUTEABLHASA 3AIINCKA

OO6pazoBarenpHas mporpamma yaeOHoro npeamera « XUMUS MO3BOJISIET HHTETPUPOBATh PEATH3yeMbIC
MOJIXOBI, CTPYKTYPY M COJepKaHNE NIPU OpraHU3alK 00ydeHHsI XUMHH B 8,9 Kilaccax, BRICTPOCHHOM
Ha 6aze YMKH.E.Ky3nenosa, U.M.TuroBa, H.H.I'apa Xumus. 8 knacc. - M.: Bearana-I'pag.
H.E.Ky3nenora, 1.M.TuroBa, H.H.I'apa. Xumus. 9 knacc. - M.: Bearana-I"pag.

Ucnonws3oBanne obopynoBanus «Touka poctay npu peanuzanuu qaaHoi Ol mo3BossieT

CO3/1aTh YCIIOBHSI:
* I paCIupCHUA COACPKAaHNA IKOJIBHOTO XUMHUYCCKOTO O6pa3OBaHI/I$[;

¢ JIJIA ITOBBIIIICHU S 03HABaTEJIbHON aKTUBHOCTH O6yanOH_[I/IXC${ B €CTECCTBCHHO -Hay‘IHOﬁ
obOnacru;

* ISl Pa3BHUTHS JIMYHOCTH peOEHKA B TIpoIiecce 00ydeHHsI XUMHH, €T0 CTIOCOOHOCTEH,
(GbOopMUPOBAHHS U YIOBJIETBOPEHHS COIMATBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

* UIsl pabOTHI ¢ OIapEHHBIMU IIKOJbHUKAMU, OPraHU3alluy UX Pa3BUTHUS B PA3IMUHBIX 00JIaCTIX
00pa3zoBaTeIbHON, TBOPUECKOU JIEATETLHOCTH

Pabouas ImporpamMmma 10 XuMnumn pa3pa60TaHa B COOTBETCTBHHU CO CICAYHOINMMHA JOKYMCHTAMMU.
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M.: Benrana — I'pag, 2019

PaGouas mporpamMma mpegycMaTpHBaeT —pealu3aluio  y4eOHUKOB, PEKOMEHJIOBAHHBIX K
MCTIOJIB30BAHUIO B 00pa3oBarenbHOM mporecce B OV, peanu3yronmx o0pa3oBaTeIbHBIE MPOrPaMMbI
o0uiero 06pa3oBaHus U UMEIOIINX TOCYJAPCTBEHHYIO aKKPEAUTALINIO.

H.E.Ky3nenosa, 1.M.TuroBa, H.H.I'apa Xumus. 8 knacc. - M.: Benrtana-I'pad.
H.E.Ky3nenora, 1.M.TuroBa, H.H.I'apa. Xumus. 9 knacc. - M.: Bearana-I"pag.

Heas kypca - BOOPYKEHHE y4allUXCsi OCHOBAMH XUMUYECKUX 3HAHUH, HEOOXOIUMBIX IS
MMOBCETHEBHON >KU3HU, MPOU3BOJICTBEHHOU ACATEIHHOCTH, TPOJIOJDKEHUs 00pa30BaHMs, TPaBUILHOMN
OPHMEHTAIIMM W TIOBEJACHHHM B OKPY)KAIOIIEH cpeie, BHECEHHE CYIIECTBEHHOTO BKJAJga B Pa3BHUTHE
Hay49HOTO MUPOTIOHUMAHUS YJaIUXCS.

B nganHOi mporpamMme BBIpaK€HAa TyMAHHCTHYECKass M XHMHKO - OKOJOTHYECKas
HaIpaBJIEHHOCTh W OPUEHTAIUSI Ha pa3BUBaroIIee oOydeHne. B Hell oTpakeHa cucTemMa BaKHEHIITUX
XUMUYECKUX 3HAHUH, PACKPBITA POJIb XUMHH B MIO3HAHUH OKPY)KAIOIIETO MUPA, B TOBBIIICHUH YPOBHSI
MaTepHUaIbHOM >KU3HM OOIIECTBa, B PA3BUTHUH €r0 KYJIbTYpbl, B PEHICHHMH Ba)XHEUIINX MpoOieM
COBPEMEHHOCTH.

3anayu kypca:

* BOOPYXHTb YyYalllUXCS 3HAHUSIMU OCHOB HAyKM U XUMHYECKONW TEXHOJIOTHH, CIOCOOaMH UX
N0OBIBaHMS, IEPEePaOOTKH ¥ PUMCHCHHS;

" PpacCKpBITh POJIb XUMHUU B IMO3HAHUU MPUPOJIBI U 00ECIICUEHNH KU3HU O0IIeCTBa, IOKa3aTh 3HAYCHHE
o0liero XUMHUYECKOro oOpa3oBaHMs JUIs NPAaBUIBLHOM OpHEHTAlMM B JKU3HH B YCJIOBHSIX
YXYALIEHUH SKOJIOTUYECKOH 00CTaHOBKU;

® BHECTHU BKJIAJl B pa3BUTUE HAYYHOTO MUPOIIOHUMAHHUS YUCHHKA;

® pPa3BUTh BHYTPEHHIOK MOTHBALUIO YUEHMS], IOBBICUTh UHTEPEC K MO3HAHUIO XUMUU;

® DPAa3BUTH IKOJOTUUYECKYIO KYJIbTYpPY yUaLUXCS.

JlanHas mporpaMma OpHUEHTUPOBaHa Ha 00111e00pa30BaTEIbHBIE KIIACCHI.

[loMuMO OCHOB Hayku, B COJEpKaHUE MpeAMETa XUMHUA BKIOYEH psAl CBEACHUI
3aHUMATEIbHOTO0, UCTOPUYECKOIO, MPUKIATHOTO XapaKTepa, COACUCTBYIOIIMX MOTHBALMHU YYEHUS,
Pa3BUTHIO NIO3HABATEIBHBIX HHTEPECOB U PEUICHUIO APYTHUX 3a/1a4 BOCIUTAHUS JIMYHOCTH.

B nporpamme peanuzoBaHbl CleAyOLIME HAPABICHUSA:

" [yMaHU3AlUHU COJAEPKaHUsA U MPOLECCa €ro yCBOCHUS;

®  DKOJIOTM3alUU Kypca XUMHUH,

"  MHTETpalUU 3HAHUM U YMEHUU;

"  0CJEI0BATENBHOIO Pa3BUTH U YCIO)KHEHUS YUeOHOTO MaTepuaia U CliocoO0B €ro n3y4eHwus..

B coxmepxaHuum  JaHHOTO Kypca IIPEACTABJICHBI  OCHOBOIIOJIAralolUe  XUMUYECKUE

TEOPETUYECKUE 3HAHMSA, BKIIIOYAIOIIME M3Y4EHHE COCTaBa M CTPOEHUS BEILECTB, 3aBUCHUMOCTH HX
CBOMCTB OT CTPOEHHMs, KOHCTPYUPOBAaHHE BEILIECTB C 3aJaHHBIMU CBOWCTBAMH, HUCCICIOBAHUE
3aKOHOMEPHOCTEH XMMHUYECKUX IPEBPALEHUNM M IIyTe€d YIPaBICHHUS HMH B LEIAX IOJy4ECHUS
BEILECTB, MATEPUAJIOB, DHEPIUU.



[MpuHiMnBl OOyYeHHs] XHMHUH, TIOJXOJAbI K OIPEACICHHIO COJCPKAHUS KYpCOB XHUMUH,
MOCIIEIOBATEIbHOCTh M3JIOKEHHsSI MaTepuaia, METOAbl M CpelCcTBa OOY4EHHs, OpTaHU3aIsl YPOKOB
XUMUH, KOHTPOJIb YCBOCHHUS 3HAHUI PAaCCMATPUBACTCS B METOIMKE OOYYCHUST XMMHUHU.

CornacHo ¢enepaibHOMY 0a3uCHOMY y4eOHOMY IUTaHy JJIsi 00pa30BaTENbHBIX YUPEKICHUIN
Poccuiickoit ®@enepanun Ha usydeHue xuMuu B 8 u 9xiaccax orBogutcs 136 u: 68 u B 8 kiacce
(2uaca B Henenmo) u 68 u B 9 kacce (2 yaca B HEZEIIO).

IInanupyemble pe3yjbTaTbl OCBOEHHMSl Y4eOHOro mpeaMera «XHMHSA»C  ONUCAHHMEM
YHHUBepPCAJbHBIX Y4eOHBbIX AeiiCTBUI,J0CTUT 2eMbIX 00YUYaI0IIMMHUCH

JIN4YHOCTHBIE pe3yJIbTAaThI

OOyyJaromuiics MOJIy4uT BO3MOKHOCTD JUIsl (POPMHUPOBAHUS CIETYIOIIUX TUYHOCTHBIX
YVI:

* OIpeIelIeHHe MOTUBAIIMY U3YY€HUS yUeOHOro MaTepuaa;

* OIICHMBAaHWE YCBAaWBAEMOTO Yy4eOHOTO MaTepuaiia, HUCXOJsi U3 COIHUATBHBIX W JIMYHOCTHBIX
IIEHHOCTEH;

¢ JIOBBIIICHHUE CBOCTO 06p330BaTeJ'IBHOFO YPOBHA W YPOBHSA T'OTOBHOCTH K H3YUCHHUIO OCHOBHBIX
HUCTOPHUYCCKUX CO6BITPII>1, CBA3aHHBIX C Pa3BUTUECM XUMUHU U O6HICCTBa;

® 3HAHHUC MMpaBUJI MOBCACHUS B HPGSBBIqaﬁHBIX CUTyalluAX;
* OIICHUBAHUE COIMAILHON 3HAUMMOCTH Tpodeccuii, CBI3aHHBIX C XUMHEH;

* BJIQJICHUE TMpaBWJIaMH O€30MMacHOTO OOpaIICHUs ¢ XUMHUYECKUMH BEIIECTBAMU U 00OPYIOBaHUEM,
MPOSIBJICHUE PKOJIOTUIECKOHN KYJIbTYPHI.

MeTtanpeaMeTHble pe3yJabTaThl

PerynsatuBHbie

OO0yuaromuiics MOJy4UT BO3MOXKHOCTD JJ11 (POPMUPOBAHUS CISAYIONTUX PEryasaTUBHBIXY Y /1:
* LIeJIeroJlaraHre, BKJIK0Yasi IOCTAaHOBKY HOBBIX 1IeJIeH, mpeoOpa3oBaHue MPaKTHYECKON
3aJlauM B MMO3HABATEIbHYIO, CAMOCTOSITENIbHBIN aHATN3 YCIOBHM TOCTHKEHUS 1IETTU Ha OC-
HOBE Y4€Ta BbIJICTICHHBIX YUUTEJIEM OPUEHTHPOB JICHCTBUS B HOBOM y4eOHOM MaTepuase;

* IJITAHUPOBAHUE MMYTH JTOCTHXKEHUS 1LENIei;

* yCTaHABJICHHE LEJICBBIX IPUOPHUTETOB, BBIJICICHHE aJIbTEPHATHBHBIX CIIOCOOOB TOCTIKEHHS LIETH U
BbI0OOP Hanbosee 3¢pPeKTUBHOTO Crocooa;

®* YMCHHC CaMOCTOATCIIbHO KOHTPOJIMPOBATH CBOE BpEMs U yHIPABJIATH UM,

®* YMCHHUC [IPUHUMATDh PCHICHUS B HpO6J'IeMHOI71 CUTyalluH,

¢ IIOCTAaHOBKaA y‘Ie6HBIX 3aJga4, COCTAaBJICHUC IlJIaHa U IMOCJIICAOBATCIIbHOCTH HeﬁCTBHﬁ;

¢ OpraHus3anus pa60qer0 MCCTa IIPU BBITTOJIHCHUN XUMHWYCCKOTO SKCIICPUMCHTA,

¢ IPOTHO3UPOBAHUEC PE3YJILTATOB 06yquI/151, OLCHUBAHNEC YCBOCHHOI'O MaTCpUalia, OICHKa

KaueCTBa U YPOBHA NNOJTYYCHHBIX 3HaHPII>i, KOppCKIHA IJIaHa U crocoba JIeNCTBUSA npu



HEO00XOIUMOCTH.

Ilo3HaBaTenbHbIE

OOyuaromuiicst HOIYIUT BO3MOKHOCTD Ui (GOPMHUPOBAHUS CIEAYIOMINX MTO3HABATEIbHBIX Y'Y /1
* TOVICK U BBIJICNIEHUE HH(POPMAIINH;

* aHAJIKM3 YCJIIOBHI U TpeOOBaHMI 3a/1a4H, BBIOOD, COTIOCTABICHHE U 00OCHOBAHUE CIIOCO0a PEIICHUS
3aJauu;

* BEI00OD Hanbosee S(PPEKTUBHBIX CIOCOOOB pEIIEHH 3a/1a41 B 3aBUCIMOCTH OT KOHKPETHBIX
YCIIOBUH;

* BBIJIBMIKEHHE U 00OCHOBaHUE TUIIOTE3bI, BEIOOP criocoba e€ mpoBEpKU;

* CAMOCTOSITEIIBHOE CO3/IaHUE AITOPUTMA JACATSIBHOCTHU MPH PEUICHHH POOJIEM TBOPUYECKOTO U
MOMCKOBOTO XapaKTepa;

® YMCHHS XapaKTCpU30BaTh BEIICCTBA 110 COCTaBy, CTPOCHUIO U CBOﬁCTBaM;

* ONMCBIBAHHUE CBOMCTB: TBEPBIX, KUIAKUX, TA3000pa3HBIX BEIIECTB, BHIJICIIEHUE UX CYLIECTBEHHBIX
MIPU3HAKOB;

* U300pakeHUe COCTaBa MPOCTEUIINX BELIECTB C MOMOIIBI0O XUMUYECKUX (POPMYIT U CYITHOCTH
XUMHUYECKUX pPEeaklUi ¢ TOMOIIbIO XUMUYECKIX YPAaBHEHUI;

* IpoBeieHUE HAOIIOACHUI, OTIMCAaHNE TPU3HAKOB U YCIIOBUN TEUEHUSI XMMHUECKUX PEaKLni,
BBITIOJIHEHNE XUMUYECKOI0 SKCIIEPUMEHTA, BBIBOJIBI HA OCHOBE aHAJIM3a HAONIOIEHUH 3a
SKCIEPUMEHTOM, PEIICHHE 3a]1a4, MOJIydeHUEe XUMUYECKON HH(POpMALK U3 Pa3IUYHBIX HCTOUYHUKOB;

®* YMCHHC OpPTraHHU30BLEIBATE UCCIICAO0OBAHHE C LCIBIO ITIPOBEPKU T'UIIOTES;

®* YMCHHEC J€J1aTh YMO3aKIOUCHUA (I/IH,Z[YKTI/IBHOG H 110 aHaJ'IOFI/II/I) " BBIBOJbI,

®* YMCHHC 00BEKTHBHO OLICHUBATh I/IH(l)OpMaHI/IIO 0 BC€HIECTBaX U XUMHUYECCKHX ITIPOLECCAX,
KPUTHYCCKHN OTHOCHUTBLCA K HCGB,I[OHaquOﬁ I/IH(bOpMaI_[I/II/I.

KoMMyYHUKATHUBHEIE

OOyyaromuiics MOJIy4UT BO3MOXKHOCTH 7151 JOPMUPOBAHUS CIETYIOIINX KOMMYHUKATUBHBIX Y'Y /I
* [IOJIHOE ¥ TOYHOE BBIPAXKEHHE CBOMX MBICIICH B COOTBETCTBUH C 33J]a4aMU U YCIIOBUSIMHU
KOMMYHHKAIIHH;

¢ aJICKBATHOC HUCIIOJIb30BAHNUEC PCUYCBBIX CPCACTB JJId YH4aCTHUA B JUCKYCCHUU U apT'yMCHTAIUU CBOEM
Mo3nru, YMCHHUC MPEACTABIIATH KOHKPETHOC COLACPIKAHUEC C COO6H_ICHI/ICM

€ro B MMCbMEHHOM U YCTHOH (opMme, orpeiesieHre Crioco00B B3aMMOAEHCTBHS, COTPYIHUYECTBO B
noucke U coope nHpopMaImu;

* OTIpezieTIeHHEe CIOCO00B B3aUMOJICHCTBHS, COTPYIHUUECTBO B OUCKE U cOOpe nH(pOpMaIUY, yIacTHe
B JIaJIore, IUIaHUPOBaHKUE OOIIUX CIOCOO0B pabOThI, MPOSBICHUE YBAXKUTEIBHOTO OTHOIICHUS K
JIPYrUM YYaIuMCS;

¢ OIMMCAaHUEC COACPIKAHUS BBITIOJIHACMBIX JIEUCTBUH C 1IEIIbIO OPUCHTUPOBKHU B IPCIMETHO-



MPAaKTUYECKOU JESATEIbHOCTH;

* YMEHHUs YYUTBIBATh PA3HBIC MHEHUS U CTPEMUTHCS K KOOPAMHALIMK PA3JIMYHBIX [TO3ULIUN B
COTPYHUUYECTBE

* (hopMynHpoBaTH COOCTBEHHOE MHEHHE U TIO3UIUIO, apTyMEHTHPOBATh U KOOPIUHUPOBATH €€ C
MO3ULMSAMU NapTHEPOB B COTPYIHUYECTBE MIPHU BHIPAOOTKE OOIIETO pEelIeHNs] BCOBMECTHOM
NESATENbHOCTH;

* OCYUIIECTBJIATH B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOAUMYIO B3aMOIIOMOLIIb;
* [JIJAHUPOBATH 00IIHE CIIOCOOBI pabOThI; OCYLIECTBIATH KOHTPOJIb, KOPPEKIUIO, OLIEHKY
NercTBUM mapTHEPA, yMETh yO€XK1aTh;

* HCII0JIb30BAaTh aJIEKBATHBIE SI3bIKOBBIE CPEACTBA JUIsl OTOOPAKEHUSI CBOMX YYBCTB, MBICJIEH, MOTHBOB
1 OTpeOHOCTEH; 0TOOpakaTh B peuu (Onucanue, 00bSICHEHUE) COJEP)KaHUE COBEPIIAEMBIX JICHCTBUMH,
Kak B (popMe TPOMKOW COLMATU3UPOBAHHOM peuH, Tak U BopMe BHYTPEHHEHN peul;

* pa3BHBaTh KOMMYHHKATHBHYIO KOMIICTCHIIUIO, UCTIOJNB3YSI CPEACTBA YCTHOW W TUCBMEHHOM
KOMMYHHKAITHH TPU padOTe ¢ TEKCTAMH YUYCOHHMKA U JIOTIOJHUTEILHOM JTUTEPATYPOM,CITPABOYHBIMH
Ta0JINIIaMH, TIPOSBIISITH TOTOBHOCTD K YBRXKCHHUIO MHOW TOYKH 3pEHUS MPUOOCYKICHUN PE3yIhbTaTOB
BBITIOJTHEHHOM PaOOTHI.

IIpeaMeTHBIE pe3y/ibTaThl
OOyuaronuiicss HayIuTCs:
* IPUMEHATH OCHOBHBIC METO/IbI ITO3HAHUS: HAOIIOACHHUE, U3MEPEHHE, SKCIICPUMECHT;

* OMKUCHIBATh CBOMCTBA TBEPABIX, KHUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACISAS UX CYIIECTBCHHBIC
MIPU3HAKY;

® paCKpbIBaTb CMBICJI 3aKOHA COXpaHCHHUA MaCChl BEIICCTB, AaTOMHO 'MOHGKYHﬂpHOﬁ TCOPHHU,

® pa3in4aTb XUMHYECKHUEC U (1)I/ISI/ILICCKI/IC ABJICHUS, HA3bIBATh IIPU3HAKHU U YCJIOBUSA IIPOTCKAHUA
XUMHYCCKHUX peaKHI/Iﬁ

* cobmo1aTh MpaBuiia 6e30macHoi paboThl IPU MPOBEICHUH OIBITOB;
* [10JIb30BATHCS TAOOPATOPHBIM 00OPYIOBAHUEM U MOCYIOH;
* [I0JTy4aTh, COOMpaTh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATH UX;

¢ XapaKTCPpHU30BaATb (1)14314%01(1/16 1 XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHN4YCCKUX
COG,Z[I/IHCHI/Iﬁ, IMPOBOJUTD OIIBITHI, IIOATBCPKAAOIUEC XUMHWYCCKHEC CBOMCTBA HN3Y4YCHHBIX KJIaCCOB
HCOPraHNYCCKUX BCIICCTB,

¢ paCKpbIBATb CMBICII IOHATHUA «PACTBOP», BBIYUCIIATL MACCOBYIO OOJIFO paCTBopéHHOFO

BCIICCTBA B paCTBOPE, TOTOBUTHL PACTBOPEI C OHpG,Z[CJ'IéHHOfI MAacCoBOM JoJiei paCTBopéHHOFO
BCIICCTBA,

¢ XapaKTCpUu3oBaTh 3aBUCUMOCTb (I)I/ISI/I‘-IGCKI/IX CBOMCTB BEIIIECTB OT THIIA KpI/ICTaHHI/IqCCKOﬁ pCI_HéTKI/I,
ONpCACIIATL BU XHMHUYECKON CBSI3H B HCOPraHNYCCKHUX COCANHCHUAX

® paCKpbIBATHL OCHOBHBIC ITOJIOKCHU A TCOPUU BHeKTpOHHTquCKOﬁ JUucconuanuu, COCTaBJIATb
YpaBHCHHUA BHCKTPOJ'II/ITI/I‘-ICCKOI\/II JUCCoranun KUucCJoT, meﬂoqeﬁ, coJiei u peaKHHﬁHOHHOFO 06MCHa;



® paCKpbIBATb CYIIHOCTb OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKum”I, OMpCACIIATh OKHUCIIMTECIIb U
BOCCTAHOBUTCJIb, COCTABJIATH YPABHCHUA OKI/ICHI/ITGHBHO-BOCCTaHOBI/ITeJILHBIXpeaKL[I/Iﬁ;

¢ Ha3bIBaTh (1)aKTOpBI, BJIMAIOIIUC HA CKOPOCTH XUMHUYCSCKOM pCaKkuum;
® XapaKTCpUu30BaThb B3aMMOCBA3b MCIKAY COCTaBOM, CTPOCHHUEM U CBOMCTBaAMH HEMeETall

* XapaKTEePU30BaTh B3aUMOCBSI3b MEXK/y COCTABOM, CTPOCHHEM M CBOMCTBAMHU HEMETAJIJIOB U
METaJIJIOB;

¢ IPOBOAWTD OIBITHI IO NOJTYYCHHUIO U U3YYCHHUIO XUMHWYCCKHUX CBOJICTB Pa3IMYHLIX BCUICCTB,

* IPaMOTHO 00paIaThcs ¢ BEIIECTBAMU B MIOBCEAHEBHOMN )KU3HHU.

OOVYaIOIINHACS TOJYVINUT BO3MOKHOCTh HAYVUUTHC:

* BBIJIBUTaTh U MIPOBEPSTH IKCIIEPUMEHTAIBHO TMITOTE3bI O XMMUYECKUX CBOMCTBAX BELIECTB Ha
OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B XUMHUECKHUE PEAKINH, O XapaKTepe U
MIPOAYKTAX Pa3IMYHbIX XUMHUECKUX PEAKINN;

® XapaKTepu3oBaTh BEHICCTBA 110 COCTABYy, CTPOCHHIO U CBOI\/’ICTBaM, yCTaHaBJIWBATb MPUYUHHO -
CJICACTBCHHBIC CBA3U MCXKIY JAaHHBIMU XapPaKTCPHUCTUKAaMU BCIICCTBA,

¢ COCTaBJIATh MOJICKYJIAPHEBIC U ITOJITHBIC NOHHBIC YPAaBHCHUSA 110 COKpaHIéHHI)IM HOHHBIMYPAaBHCHUAM,

¢ IIPOrHO3UPOBATH CIIOCOOHOCTD BCIICCTBA MPOABJIATE OKHUCIIUTCIBHBIC NJIM BOCCTAHOBUTCIIBHBIC
CBOMCTBA C y‘léTOM CTEIIEHEH OKHCIICHUS 9JIECMCHTOB, BXOAIIIHUX B €T0 COCTAaB,

* BBIJIBUTATh U IPOBEPSTH SKCIIEPUMEHTAIBHO TUIIOTE3bI O Pe3yIbTaTaX BO3ACHCTBUS pa3InYHbBIX
(hakTOpOB Ha U3MEHEHUE CKOPOCTU XUMHUUYECKOHN peaklnu;

* KCITOJIb30BaTh MPUOOPETEHHBIC 3HAHKS JIJIsI SKOJIOTHYECKH IPAMOTHOTO TTOBECHUS BOKPYKAIOIIICH
cpene;

¢ NCIIOJIb30BAaThb HpI/IO6p€TéHHBIC KIIFOUYEBBIC KOMIICTCHI WU ITPH BBINIOJTHCHHUU ITPOCKTOB U

PCUICHHUHN y‘le6HO-I/ICCJ'IeI[OBaTCJ'IBCKI/IX 3aaa4 110 U3y4YCHHUIO CBOﬁCTB, croco0oB MOJIYUCHUA U
paciio3HaBaHUs BCIICCTB,

* 00BEKTHUBHO OLCHUBATb PIH(i)OpMaI_II/IIO O BCHICCTBAX U XUMHWUYCCKUX IMPOLCCCAX;

¢ OCO3HABAaThb 3HAYCHUC TCOPCTUICCKHUX 3HAHUM 110 XUMUM JIJIS HpaKTquCKOﬁ ACATCIIBHOCTH
YCJIIOBCKA,

¢ CO34aBaTb MOJCIN U CXEMbI U1 pCHICHUA y‘le6HLIX M IIO3HABATCJIbHBIX 3a/1a4; IOHUMAaThb

HeO6XOI[I/IMOCTB C06J'II-OI[CHI/I$I npez[nncaHI/Iﬁ, npeajaracMbiX B MHCTPYKIUAX IO UCIIOJIb30BAHUIO
JICKApCTB, CPCIACTB OBITOBOM XHMHUU U Ap.

D opMbI KOHTPOJIA

KOHTpOHB PE3YyJIbTaTOB 06y‘-ICHI/ISI B COOTBETCTBHUHU C JAaHHOM OIl1 IMPOBOAUTCH B (I)OpMC INUCBMCHHBIX U
OKCIICPUMCHTAJIbHBIX pa60T, npearoJaracTcda MpoBECACHNUC HpOMC)Ky’TO‘-IHOﬁ U1 UTOTOBOI aTTecTaluu



BocnurareabHbId KOMIIOHEHT

Peanuzanus BocmuTaTeIbHOrO MOTEHI[HANA YpOKa npeArnoiaract CJICAyroniec:

= YCTAaHOBJICHUC JOBCPUTECIIbHBIX OTHOLIEHUH MCXKIAY Y4YUTCICM nu ero YUCHHUKaMU,
CMOCOOCTBYIOIIMX MO3UTHBHOMY BOCIPHUSTHIO OOYYAIOUIUMHKCS TpPEOOBAaHWA H TPOCHO y4HTEs,
NPUBJICYEHUIO UX BHMMaHUA K o0OcCykJaemMoil Ha ypoke HHPOpMalUu, aKTHBU3ALUU HX
MMO03HABAaTEILHOM JCSITEIIFHOCTH,

- noOyX/IeHNe IIKOJIBHUKOB COOJIOIAaTh Ha YPOKE OOLICTPUHSTHIE HOPMBI IOBEICHUS, MTPaBHUIIa
oOlIeHUsT €O CTapmMMH (YYUTEISIMH) U CBEPCTHUKAMH (IIKOJbHUKAMH), HPUHLUIBI Y4eOHOM
JUCHMIUIMHBI U CAMOOPTraHMU3alMK; - MPUBJICUYEHNE BHUMAaHUS IIKOJBHUKOB K IIEHHOCTHOMY acleKTy
M3Yy4aeMbIX Ha ypOKax SBJICHHM, OopraHu3zanus MX pabOThl € MOJIy4aeMON Ha YPOKE COLHMAIbHO
3HaYUMOM MHpOpMalMel - UHUIIMHPOBAHUE €€ 00CYXKJIeHUS, BbICKa3bIBaHUS 00yJarOIIUMHUCS CBOETO
MHEHHUS TI0 €€ TIOBOJTY, BBIPAaOOTKH CBOETO K HEIl OTHOILLIEHUS;

- WCII0JIb30BAaHNE BOCITUTATEIIEHBIX BO3MOXHOCTEH COJEepKaHHUS YJ4eOHOTO TIpenaMeTra dYepes
ACMOHCTpalUi0 JOCTAM HOPHUMEPOB OTBETCTBCHHOI'O, TPaAXIAHCKOIO0 IIOBCIACHUA, [IPOSABICHUA
YEJIOBEKOJTFOOHS M T0OpOCepACUHOCTH, Yepe3 Moa00p COOTBETCTBYIONIUX TEKCTOB JJI UYTEHUS, 3a/1a4
JUTSI peIeHus, MPOOJEMHBIX CUTYAIHH JJIsi 0OCYKJCHUS B KJIacce;

- MIPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (GOpM pabOThl 00yUaIOUIUXCS: HHTEIIEKTYaIbHBIX UTP,
CTUMYIIMPYIOIIUX IIO3HABATCIIBHYI0O MOTHBALUIO IIKOJIBHUKOB, JOWUAAKTUYCCKOTO TEarpa, TAC
MOJTydCHHBIC Ha YpOKE 3HaHUSl OOBITPBHIBAIOTCS B TEATPaJbHBIX MOCTAHOBKAX; TUCKYCCHH, KOTOPHIE
0T OOyYaroIUMCS BO3MOXXHOCTh MPHOOPECTH OMBIT BEICHUS KOHCTPYKTUBHOTO JTHAJOra;
TPynmoBOi paboThl WM pabOTHl B Tapax, KOTOPHIE ydYaT IIKOJIHHHUKOB KOMaHIHOW paboTe u
B3aMMO/ICHCTBHIO C APYTHMMH JICTHMHU;

- BKJIFOYCHHUE B YPOK UTPOBBIX MPOIETYP, KOTOPBIE TTOMOTAIOT TOJEPKaTh MOTHBAIIUIO JETEH K
MOJTYYCHHUIO 3HAHWM, HAJAKUBAHUIO TTO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIIEHUH B KJacce, MOMOTAIOT
YCTaHOBJICHUIO

no0porkenaTeapHO aTMOCc(epbl BO BpEMs ypOKa;

- OpraHru3anusa IHC(i)CTB& MOTHBUPOBAHHBLIX W 3PYAUPOBAHHBIX 06yan-OH_II/IXC${ Hangq HMX
HCYCIICBAKOIIMMU  OJHOKIIaCCHHKaMM, JAaromero MmKOJbHHKaM  COLNHUaJIbHO 3HAYUMBIA  OIBIT
COTPpYAHHUYICCTBA U B3aHMHOM ITIOMOIIIH,

- HMHUIUUPOBAHHUC W IIOJACPIKKaA HCCIIEIOBATENILCKON JIEATEIIbHOCTH IIKOJIBHUKOB B paMKax
peam3aniukn HUMHU HWHIAUBUAYAJIBHBIX W TPYIIIOBBIX HCCICAOBATCIIBCKUX IIPOCKTOB, YTO HACT
IIKOJIBHUKaM BO3MOXXHOCTH HpI/IO6peCTI/I HaBbIK CaAMOCTOATCIBHOIO PCIICHHA TeOpCTquCKOﬁ
HpO6J’ICMH, HAaBbIK TI'CHCPHUPOBAHUA H OQ)OpMHeHI/IH COOCTBEHHBIX H,Z[eﬁ, HaBBbIK YBaKUTCJIIBHOT'O
OTHOIICHUS K YYXKXUM HUICSM, Od)OpMHCHHLIM B pa60TaX ApYTrux I/ICCHC,HOBaTeJIeI;'I, HaBBbIK HY6J'II/I‘IHOFO
BBICTYIJICHUS TICPEI ayz[I/ITopHeﬁ, APTYMCHTHUPOBAHUA U OTCTaUBAaHUS CBOEM TOUYKH 3pCHHUA.



B pe3yJbTaTe H3y4€HUusl XUMHUHU Ha 0a3oBoOM YpPOBHE B 8 kiacce

yuyaiuecs J10J2KHbI 3HATh:
- OCHOBHBIC (DOPMBI CYIIECTBOBAHUS XUMHUYECKOTO 3JIEMEHTa (CBOOOIHBIC aTOMBI, IIPOCTHIC U
CJIOKHBIE BEIIECTBA);

- OCHOBHBIE CBEJICHUS O CTPOECHUU aTOMOB 3JIEMEHTOB MaJIbIX TIEPHOJIOB;

- OCHOBHBIE BUJIbI XUMUUYECKHUX CBSI3€H; TUIIBI KPUCTALTUYECKUX PEIIETOK;

- (haKTOPBI, OTIPEIEIAIONINE CKOPOCTh XUMUUECKUX PEAKIIUNA U COCTOSTHUE XUMHYECKOTO
paBHOBECHS;

- TUTIOJIOTUIO XUMHUYECKUX PEAKIINH M0 pa3TuIHbIM IMPU3HAKAM;

- Ha3BaHMs, COCTaB, KJIACCU(PHUKAIIUIO U CBOMCTBA BAYKHEHIITUX KJIACCOB HEOPTAHUUECKUX
COEJIMHEHUH C TTO3ULINI OKUCICHUS-BOCCTAHOBJICHUS.

yuyauuecs JA0JKHbI YMeTh:

- IPUMEHSTH CJICIYIOIINE TTOHATHUS: XUMUYECKUN AIEMEHT, aTOM, U30TOTBI, HOHBI, MOJICKYJIBI,
- IPOCTOE M CJIO)KHOE BEIECTBO;

- QTOTPOTINS,

- OTHOCHUTEJIbHASI aTOMHAsI ¥ MOJICKYJISIpHAsI MAcCChI, KOJIMYECTBO BEIIECTBA, MOJISIPHAS Macca,
MOJISIPHBIA 00bEM, YUCIIO ABOTAPO;

- 3JIEKTPOOTPUIIATEITILHOCTh, CTETICHh OKUCIICHHS, OKHCIIUTEIEHO-BOCCTAHOBUTEIHHBIN
IpoIIECC;

- XUMHMYECKasi CBA3b U €€ Pa3HOBUIHOCTH;

- XUMUYecKas peakuus U ee Kiaccupukanmu;

- Pa3bACHATH CMBICT XUMUYECKUX (HOPMYII U ypaBHEHUI;

- OOBSICHATD JIEHCTBUE U3YYEHHBIX 3aKOHOMEPHOCTEH (COXpaHEHHsI MacChl BEIIECTB MPH
XUMHUYECKUX PEaKLUX);

- OIpEeNIeNATh CTENIEHN OKUCIECHUSI aTOMOB XUMUYECKHX 3JIEMEHTOB 10 (hopMyiaM UX
COCAMHCHUH;

- COCTaBJIATh YPABHEHUS PEAKLIUM, ONPEACIIATh UX BUJ U XapaKTEPU30BaTh OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH, OTPEEIIATh 0 COCTAaBY (XMMUYECKUM (opMysIam)
MIPUHAJUIEKHOCTD BEILIECTB K PA3JIMYHBIM KJIacCaM COEIMHEHHUI U XapaKTepU30BaTh UX
XUMHUYECKHE CBOMCTBA;

- YCTaHABIIMBATh T€HETUYECKYIO CBSI3b MEXY KJIacCaMU HEOPraHUYE€CKUX COCTUHEHUN U
3aBUCHMOCTb M€y COCTaBOM BELIECTBA U €r0 CBOMCTBAMU;

- oOparmatbes ¢ 1a00paTOPHBIM 000PYIOBAHHUEM;

- coOMoIaTh MpaBUiia TEXHUKU OE30MaCHOCTH;

- MPOBOJUTH MPOCTHIE XUMUYECKHUE OMBITHI, HAOIIOIATh 32 XUMHUUECKUMU MPOIECCaMH U
0pOpMIIAITH pe3yabTaThl HAOIIOICHU;

- MPOU3BOAUTH PACUYETHI TIO XUMHUECKUM (popMyliaM U ypaBHEHUSIM C HCIIOIb30BAaHHEM
W3YYEHHBIX MOHATHM.



Conepxxanue y4eOHOro mpeamera

Kypc xumum 8 kijacca mnpenmnosnaraerT u3ydyeHue 2X pasnenoB. [lepBblii  nmocBsAIIEH
TEOPETHUYECKUM OOBSACHEHHSAM XMMHYECKHX SBJICHUH Ha OCHOBE aTOMHO-MOJICKYISIPHOTO YYEHHS H
co3MaéT TpOouHyl 0a3y M JalbHEHIIEro H3y4eHHs Kypca XUMHH. BTopod paszaen mocBsIIEH
U3YYEHHUIO JIEKTPOHHOW TEOPUM U Ha €€ OCHOBE PACCMOTPEHMIO MEPUOJUYECKOIO 3aKOHA U CUCTEMBbI
XUMUYECKUX JIEMEHTOB, CTPOCHHUS M CBOICTB BEUIECTB U CYITHOCTH XUMHUECKUX PEaKIUH.

8 kuace

(24 B HEenenro, Bcero — 684)
Beenenue (3u)
XUMUS 1 HAy9HO-TEXHUYEeCKH mporpecc. Mcropuieckne sTanbl BOSHUKHOBEHUS M Pa3BUTHS XHUMUU.
OcHoBHbI€ OHATHA U TeopuH xumun. JlaboparopHoe 060pyaoBaHue U TPUEMBI paOOTHI C HUM.
[IpaBuna TexHuku 0€30MaCHOCTH IpU padoTe B KAOMHETE XUMUHU.
Jdemoncrpanuu. TaGnuibl, ciaiiapl, MOKa3bIBAIONINE UCTOPUIECKAN TTYTh PA3BUTHS, TOCTIKECHUS
XUMUH U UX 3HAYCHHE; JTA00paTOpHOE 000pyI0BaHHE.
IpakTHyeckas padora Nel.JlaGopatopHoe 060pyI0BaHNE U TPUEMBI pA0OTHI C HUM.

Paszpnen 1

BeiecTBo M XMMHUYeCKHE SIBJIEHHSI C MO3UI[UI ATOMHO-MOJIEKYISIPHOTO YUEHUSsI.

XuMHUYeCKHe 3JIeMEeHThI H BellleCTBAa B CBeTe AaTOMHO-MOJIEKYJIAPHOro yyenust (164)

[Tonsitue «BemecTBo» B pusnke u xuMuu. Pusznyeckrue W XuMudeckue sBieHus. M3MmeHsromeecs
BEILIECTBO KakK MpeAMET u3ydeHus: xumuun. Pazobie nepexoasl. OnmcaHne BElecTB.

XHWMHUYECKUE DJIEMEHTBI: UX 3HAKM U CBEJIEHUS U3 MCTOpUM OTKphITHS. COCTaB BeEIIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa, XUMHUYeckue (opMmynbl. POpMbI CYHIECTBOBAHUS XUMHYECKHUX 3JEMEHTOB.
BemectBa npocThIe U CIIOXKHBIE.

[Ipocteie BemecTBa: MeTawibl W HeMeTawipl. OOmIas XapaKTepUCTHKAa METaUIOB M HEMETaJlJIOB.
HekoTopeie cBeeHns 0 MeTaiax U HEMeTaulax, 00yCIOBIMBAIOUINX 3arpsi3HEHHOCTh OKPYXKaloIIeH
cpensl. Onucanue HEKOTOPBIX Hanbosiee pacnpoCTpaHEHHBIX MPOCTHIX BEIIECTB.
ATOMHO-MOJIEKYJISIPHOE€ yd€HHE B XUMHUU. OTHOCHUTEIBHBIE ATOMHBIE U MOJIEKYJISIPHBIE MAacChl.
Cucrema xumuyeckux oiaemeHToB J[.M.MengeneeBa. OmpeneneHue Imepuojia U TPYIIHL.
XapakTepuCTUKA MOJIOKEHHUSI XUMUYECKUX JIEMEHTOB B IIEPUOIUYECKON cucTeMe. BaeHTHOCTb.
KonnuectBo BemectBa. OmnpeneneHue BAJIEHTHOCTH M0 TOJIOKEHUIO JIEMEHTa B MEPUOIUYECKOM
cucteMe. MoJib — eAMHUIA KOJIMYECTBA BellecTBa. MossipHast Mmacca.

JdemoncTpanuu.l. ®dusnyeckue M XuMUYECKHE sABJIECHMS. 2. M3MepeHue IJIOTHOCTH >KHUJIKOCTU
apeomerpoM. 3. IlnaBnenue cepbl. 4. OmnpeneneHue TEMIONPOBOJHOCTH M 3JIEKTPOIPOBOJHOCTH
BemectB. 5. Omnbitel ¢ kosutekuueil «lllkama tBEpmoctm». 6. Mojenu aroMoB M MOJIEKYd. 7.
Komnekuust meramnoB u HemeramwnioB. 8. [lomyueHue yriekucioro rasa pasHbIMU crocobamu. 9.
Onektponn3 Boawl. 10. Bosronka i#oma. Kunsuenue Bonabl. HakanmuBanue kBapua. HarpeBanue
HapTtamuHa. 11. Onbitel 1o jauddy3un. 12. Koyiekuus MOpOCTBIX BELIECTB, 0Opa30BaHHBIX
anementamu [ — III mepuonos. 13. HabGop xomorpamm: «OOpa3ipl pemeHuss pacy€THBIX 3agau». 14.
Komnekuust BemectB komumdectBoM 1 Mmomb. 15. [Iunamuudeckoe mnocobue: «KonmuecTBeHHBIE
OTHOLLIEHHUS B XUMUN».

JlaGopaTopHble onbIThL 1. PaccMoTpeHne BemecTB ¢ pa3nuyHbIMU (PU3NIECKIMU CBOMCTBaMHU (Meb,
Kene3o, UHK, Cepa, BOJA, XJIOPHUA HAaTpus U 1p.). 2. McmnpiTanue TBEPIOCTH BEIMIECTB C MOMOIIBIO
o6pasioB kosekiuu «lllkana TBEpaoctuy. 3. IpumMeps! Gpu3nUecKkux sIBICHUIA: CTUOaHNE CTEKISTHHON
TpyOKH, KHUIISTYCHHE BOJbBI, TUaBlieHue mapaduHa. 4. [IpuMepbl XMMHUYECKUX SIBICHUH: TOpEHHE
JPEBECHHBI, B3aMMOJCHCTBHE MpaMopa C COJSHOW KucIoToH. 5. M3ydeHuwe 00pa3lioB METaiOB U
HEMETAJJIOB (Cephl, XKele3a, amoMUHUs, rpaduta, Meau u ap.). 6. V3ydeHuwe CBOWMCTB BEIIECTB:
HarpeBaHue BOJbl, HarpeBaHue okcuaa kpemuus (IV).



Pacuérnbie 3agauun. . BerunciieHrne OTHOCUTEIBHON MOJIEKYJISIPHOM MacChl BEIIECTB, MACCOBOM JI0JIU
AJIEMEHTOB 0 XHUMHYECKUM (GopMmyrnaMm. BeraucieHne MOJIIpHONW Macchl BemiecTBa. 2. OmnpenencHue
MAaccChl BEIIECTBA [0 U3BECTHOMY €0 KOJMYECTBY M Ha00OPOT.

Tema TBopueckoit paboTel. MImrocTpupoBaHue MOI0KEHUH aTOMHO-MOJICKYISIPHOTO YISHUSI.

XuMHYecKHe peakunu. 3aKOHbI COXpAHEHUSI Macchl M JHepruM (44)

CyIIHOCTh XMMHUYECKUX SIBICHUH B CBETE€ aTOMHO-MOJIEKYJISIpHOTO yueHus. IIpusHaku npoTexkaHus
XAMUYECKUX peakuuil. [IpudanHbl ¥ HampaBieHHs MPOTEKaHWs XUMHUYECKHX peakuuid. [lonsrue o6
SHTPONMM W BHYTPEHHEW »Hepruu BemiecTBa. OOpaTHMOCTh XMMHUYECKHX peakiuil. IlpeBpamenue
SHEPrud NpU XUMHYECKUX pEaKUMSIX, YCIOBUS MPOTEKAHUS XUMHYECKUX PpEeaKlUHi, 35K30- HU
SH/IOTEPMHUUYECKUE PEAKLUHUU. 3aKOHbl COXPAaHEHHUs MacChbl M SHEPruM, UX B3aMMOCBS3b B 3aKOHE
coxpaHeHuss Marepuu. CocTaBiI€HME YPaBHEHUH XMMMUYECKUX peakuuid. Pacuérel mo ypaBHEHUSM
XUMHMUYECKUX peakuuid. TUIbI XUMUYECKUX peaklii: pa3okKeHHs, COeIMHEHUs, 3aMellleHus, 0OOMeHa.
O060011eH1Ee 3HaHUN O XMMUUYECKUX PEaKLUsX.

Jdemoncrpanun. 1. [lpumepsl XMMHUYECKHX peakUui pa3HbIX BUJOB: pa3joXKeHUE MalaxuTa,
OuxpoMaTa aMMOHHS, B3aHUMOJEIHCTBUE COJISIHOW KUCJIOTHI C KapOoHaToMm Hatpus u 1p. 2. ONbIThHL,
WJUTFOCTPUPYIOLIME 3aKOH COXPAHEHMS MAacCChl BEIIECTBA: TOPEHUE CBEYM Ha BECax C IMOIVIOIIEHUEM
MPOJIyKTOB TOPEHHS, OKUCICHHE METAJJIOB B 3aKPBITHIX COCYAAaX CO B3BEIIMBAHMEM, OOMEHHbIE
peakuuu B Mpubopax JUisl WIUIIOCTpalMM 3akoHa. 3. ONbIThI, WUIIOCTPUPYIOLIUE MPEeBPALICHUS
pa3IMYHBIX BHJIOB SHEPTruu apyr B Apyra. Habop Moeneit atoMoB.

JlabopaTopHbie onbIThbl. 1. IIpu3Haku NpoTekaHWs XUMUYECKHX PEAKIMI: HarpeBaHUE MEIHOU
ITPOBOJIOKH; B3aUMOJEICTBUE PaCTBOPOB €JIKOIO HaTpa M XJIOPHUJA MEAU; B3aUMOJIEHCTBUE PACTBOPOB
YKCYCHOM KHCIOTBI M THUJpOKapOOHaTa HAaTpus; B3aUMOJICHCTBHE DPACTBOPOB XJIOPHOTO XKeje3a U
KpAacCHOM KPOBSIHOM COJIM; paCTUpPAHHUE B CTYIKE MOPOIIKOB XJIOPUIAa aMMOHHUS U TalllEHOW U3BECTH. 2.
THUnBl XUMUYECKUX pEaKIUN: PAa3I0KEHUE MAJIaXUTa; B3aMMOJICHCTBHE JKeJle3a C PaCTBOPOM XJIOpHUAA
menu (I1), B3ammomericTBIE pacTBOPOB €IKOTO HATpa M XJIOPHOTO KeJie3a.

PacyérHble 3agaum. BberuncieHune mo XMMHMUYECKMM YpPaBHEHMSIM Macc, KOJIMYECTB BEIECTB: a)
BCTYIUBIIHUX B PEaKIiO; 0) 00pa30BaBIIMXCS B pe3yIbTaTe PEAKIUH.

Metoabl xumMuu (24)

[TonsiTne 0 MeToJe KakK CpelCTBE HAYYHOTO IMO3HAHUS JEHCTBUTENLHOCTH. MeTo/bl, CBA3aHHbBIE C
HEMOCPEJCTBEHHBIM H3Y4Y€HHEM BeIIecTB: HaONIOJCHHUEe, OINUCaHUE, CpPaBHEHHE, XUMHUYECKUN
skcriepuMeHT. [loHsTHe 00 wuHIuMKaTtopax. XHUMHUYECKUH S3bIK, €ro BaxHeilmue (QyHKIUH B
XUMHUUYECKON HayKe.

JlabopaTopHble onbIT. I3MeHeHne OKpacky HHINKATOPOB B PA3IMUHBIX CpelaX.

BemecTBa B OKpy:kamomieil Hac mpupoJe u TexHuke (34)

BemecTBa B mpupo/ie: OCHOBHBIE CBEICHUS O BEIIECTBEHHOM cocTaBe reocdep u kocmoca. [lonstue o
texHocepe. Uncrtole BemecTBa U cmecu. CTeneHb YUCTOTHI U BUbI 3arpsi3HeHus BemiecTB. [lonarue o
TOMOTEHHBIX U TeTepOreHHBIX cMmecsiX. Pazmenenune cmeceil. OumcTKa BemiecTB: (HIBTPOBAHUE,
TUCTUIUTSIIMS, KPUCTAJUIM3AlMsl, SKCTparupoBaHHe, Xpomarorpadwusi, BO3roHka. Huentudukanus
BEILIECTB C MIOMOIIBIO ONIPEETIECHUS TEMIIEPATYp TIaBICHUS U KUIICHUS.

BemectBa B Texnuke. [lomyuyeHue BemiecTB ¢ 3aJaHHBIMU CBOMCTBAMU — OCHOBHAs IPOOJIieMa XUMUH.
[lonarue o BemiecTBax Kak O CbIpbe, MaTepuaiax M NpOAyKIMHU. BemiecTtBa opraHudeckue u
Heopranuueckue. [lepBoHauyanabHble CBEACHHMS O XMMHUYECKOW TexHosoruu. IlnanerapHelil xapakrep
BIMSAHUS TEXHUKHM Ha OKpyXawilylo cpeny. lIpuponooxpaHuTenbHOE 3HAYEHUE OUYUCTHBIX
COOPYKE€HUU U 3KOJIOTUUECKH YHUCTHIX TEXHOJOTHM.

[TonsiTHe 0 pacTBOpax Kak TOMOTEHHBIX (U3UKO-XHMHYECKHUX CHCTeMaX. 3Ha4eHHe PacTBOPOB s
KU3HU YEJIOBEKa, CEJIbCKOXO3AMCTBEHHOTO M MPOMBIIUIEHHOTO MPOU3BOJCTBA. PacTBOpUMOCTh
BelecTB. BiusHue TexHocdepsl Ha MPUPOIHBIE MPECHBIE U MOPCKHE BOABI. DaKTOPHI, BIUSIONINE HA
pacTBOPUMOCTh TBEPABIX BEIIECTB M Tra3oB. V3MeHEHHE pacTBOPUMOCTH KHCIOPOJa B CBS3H C



3arps3sHeHueM Boj. Koagpounuent pactBopumocti. CriocoObl BEIPaXKEHUS! KOHIICHTPALUU PaCTBOPOB:
MaccoBas J10J1s1, MOJIIpHasi KOHLIEHTpaLysl.

Jdemoncrpanumn. 1. Paznenenue cmeceil pa3inyHbIMU METOIaMU: METO/IOM OTCTaWBaHUS; C [IOMOILBIO
JETUTETLHOW BOPOHKH;, METOJOM KOJIOHOYHOW xpomarorpaduu. 2. Kommekuus pasnuyHbIX COPTOB
HedTH, KaMeHHOro yrig. 3. Kosmekuusi mpUpoIHBIX M CHHTETHUECKHUX OPTaHWYECKHX BEIECTB. 4.
PacTBOopeHne BemecTB C pa3iMyHBIM KOA(D(GUIIMEHTOM pacTBOPUMOCTH. 5. YCIIOBUS H3MEHEHUS
pacTBOpUMOCTH TBEPABIX M Ta3000pa3HbIX BemiecTB. 6. TeruoBble 3((EKThl MPU PACTBOPEHUM:
pacTBOpEHUE CEPHOU KUCIOTbI, HUTPaTa aMMOHHSI.

JladopaTopHble onbIThl. 1. O3HaKOMIIeHHE C 00pa3aMy MPOCTHIX U CIIOKHBIX BEIIECTB, MUHEPAJIOB
U TOpHBIX mopox. 2. PaznmeneHwe cMecw cepbl W JKenesa, paslielieHue cMecd HedTu M BOABI. 3.
HccnenoBanne (U3NYECKUX M XHMHUYECKHX CBOWCTB TIPUPOJHBIX BEHIECTB (M3BECTHSKOB). 4.
W3ydyeHue BIMSHUS TpuMeceil B BeUIECTBE Ha ero (U3MYecKkue W XUMUYECKHE CBONCTBA
(B3aumMopeiicTBue 1a00OPATOPHOTO M TEXHMUYECKOTO KapOOHaTa KalbLMs C COJITHOM KHUCIOTOH). 5.
OOyrnuBaHue opraHvueckux BemiecTB. 6. CpaBHeHHE MpoO BOJIBI: BOJOIPOBOJHOM, U3 rOpPOJICKOTrO
OTKpPBITOIO BOJOEMA. 3HAKOMCTBO C o0Opa3llaMy NPOAYKLIHMH XHUMHUYECKUX U CMEXKHBIX C HUM
IIPOU3BO/ICTB.

IIpakTnueckne padorsl. 2. OuyucTKa BeEIIECTB MeTOAaMHM (UIBTPOBAHMS, KPUCTAJUIM3ALUH,
MIePETOHKH, BO3TOHKH, XpoMartorpaduu, skcTparuponanus. 3. PacTBopruMoCTh BellecTs

4. [IpuroToBieHUE PACTBOPOB 3aJJaHHON KOHIIEHTPAIMH.

Pacuérubie 3amaum. 1. Iloctpoenue TrpaduUKOB pacTBOPUMOCTH BEIIECTB TMIPU  PA3THMIHON
temreparype. 2. Hcnonb3oBaHue TIpadUKOB pacTBOPUMOCTH JUIsl pacd€TroB KOAPPHUIIMEHTOB
pacTBOpUMOCTH BeulecTB. 3. BrluuciieHne KOHLEHTpAalMM PacTBOPOB (MaccOBOW JOJIH, MOJIIPHOM
KOHLIEHTpAllMM) 1O Macce pacTBOPEHHOrO BellecTBa W O0BEMY WIM Macce pacTBOpHUTens. 4.
Bbruncnenne Maccel, 00beMa, KOJMYECTBA pPACTBOPEHHOIO BEIIECTBA UM  PACTBOPUTENA 110
ONPEeACIEHHON KOHIIEHTPALUU PACTBOPA.

IMonsiTue o razax. Bo3ayx. Kuciopoa. I'openue (54)

[TonsTue o razax. 3akoH ABorajzipo. Bo3myx — cmech razoB. OTHOCUTEINbHAS TIJIOTHOCTH T'a30B.
Kucnopon — xumuyeckuii 3JIeMEHT W TpOCToe BemmiecTBO. Mcropus OTKpbiTHsS Kuciaopona. Cxema
onbiTOB . ITpuctinu u A.JI.JIaBya3sbe.

Amnorponus. O30H. 3HaueHHWe 030HOBOTrO ciiosi 3emud. IIpoGnema HapyleHHS €ro IEI0CTHOCTH.
[ToBeilIeHUE cofepxKaHUs 030HA B IPU3EMHOM CJIO€ aTMOCHEPHI.

[Tonyuenue kucaopoaa B MPOMBIIUIEHHOCTH U jJaboparopuu. XUMHUYECKHE CBOWCTBA KHCIOPOJA.
[Ipouecchl ropeHust ¥ MeUIEHHOTO okuciieHus. [lpuMenenue kucnoposa.

AtMochepa — BozaymHas oOojsiouka 3emur. TeHIEHIIMM HM3MEHEHHsS CcocTaBa Bo3ayxa B XXB.
OcHOBHbBIE UCTOYHHKH 3arps3HeHus atMocdepsl. TpaHcnopTHBINA nepeHoc 3arpssHenuil. Kpyrosopor
Kucnopoa B mpupoae. O BceMupHOM 3aK0HE 00 atMocdepe.

Hdemoncrpanun. 1. Ilomyyenune xucinopoma. 2. Cxkwuranue B aTtmocdepe KUCIOpOaa, CEphl, I,
KkpacHoro ¢ocdopa, HaTpus, xene3a. 3. [lomydyenue o3oHa. 4. B3aumonelicTBrue 030Ha C pacTBOpaMu
WHIUTO W uoaujaa kKamus. 5. OneiTel, NOATBEPXKAAOIIME cOCTaB Bo3ayxa. 6. OnbITel 1O
BOCIUIAMEHEHUIO U TOPEHUIO.

IIpakTnueckas padora. 5. [Tonyuyenue kucinoposa 1 U3y4eHHE €ro CBONCTB.

Pacuérnbie 3agauu. 1. OmnpeneneHue OTHOCUTENBHOM IUIOTHOCTH Ta30B M0 3HAYEHUSM UX
MOJIEKYJISIpHBIX Macc. 2. Onpe/eneHrne OTHOCUTENbHBIX MOJEKYISIPHBIX Macc ra3000pa3HbIX BEIIECTB
10 3HAYEHHUIO UX OTHOCUTEIbHOM MJIIOTHOCTH.

Tema TBOpueckoit paboThl. MicTouHMKH 3arpsi3HeHus: aTMoc(hepsl U CIOCOOBI €T0 MPEOI0JICHUSI.

OcHOBHBIE KJIacChl HEOPraHMYeCKuX coequHenuni (114)

Oxcuapl — cocTaB, HOMEHKIATypa, kinaccudukarnus. [loHATHE O THAPOKCHUAAX — KHUCIOTaX U
ocHoBaHUsX. HazBanus u coctaB ocHoBaHMid. ['mapokcorpymnmna. Kimaccudukamnust KUCIoOT, UX COCTaB,
HaszBaHus. CocTaB, Ha3BaHUS COJIEH, TpaBUiIa cocTaBlIeHUsT (OPMYI COTEH.



XUMHUYECKHE CBOMCTBAa OKCHAOB. BiusHUe cocTaBa KUCJIOT Ha XapaKTep UX CBOMCTB (Ha mpuMepax
COJIIHOM M cepHOM KucioT). OOlmume XWMHUYECKHE CBOMCTBA KHUCJIOT. PacTBOpMMOCTH KHCIOT.
Kucnotaeie moxau. @u3nveckre CBOWCTBA U CIIOCOOBI MOYYCHUS MIEN0YeH. XUMUYECKHE CBOWCTBA
coJieil (B3auMOJIEUCTBUE PACTBOPOB COJIEH C pacTBOpaMu IIeOYed M MeTaiiaMu). |'eHernueckas
CBSI3b KJIACCOB HEOPTraHUYECKHUX coequHeHHd. AMQoTepHOCTh. OKCUABI B THIPOKCH LI, 00Ia1aonme
amdorepHbIMH cBOMcTBamMH. Kiaccudukanus Heoprannyeckux BeniecTs. Ileproamueckoe n3MeHEeHNE
CBOMCTB XMMHYECKUX DJJIEMEHTOB U HUX COEJUHEHHH (Ha NpuUMepe OKCHUJIOB, THUJIPOKCHIOB U
BOJIOPOJHBIX COCTUHECHHI).

JdemoncTpanuu. 1. OOpa3ipl COCAMHEHWN — MpEACTaBUTENEH KHUCIOT, COJIeH, HEPacCTBOPUMBIX
OCHOBaHUH, 11e104Yel, OKCUAOB. 2. OMBIThI, MUTIOCTPUPYIOIINE CYIIECTBOBAHUE T'€HETUUECKOM CBSI3U
MeXay coeuHeHusaMu Gocdopa, yriaepoaa, HaTpus, Kaublivd. 3. BzaumoelictBue KanblUysi U HaTpUs
¢ Boj1oM. 4. JleficTBue MHAUKATOPOB. 5. OMNBITHI, WJUTFOCTPUPYIOIINE XUMUYECKHE CBOMCTBA OTAEIbHBIX
KJIACCOB HEOPTaHMUYECKUX coelrHEeHUH. 6. OOpa3iibl MPOCTHIX BEIIECTB U UX COEAWHEHUN (OKCUIOB U
TUIPOKCUIOB), 00pa30BaHHBIX JIEMEHTAMU OJJHOTO MEpHO/Ia.

JladopaTopuble onbIThl. 1. PaccmoTpenne o6pasnos okcuaos (yraepona (IV), Bomopona, dhocdopa,
MeIH, KalbllHs, jkene3a, KpeMHus). 2. HabmioneHue pacTBOPUMOCTH OKCHAOB alFOMHUHUS, HaTpHS,
Kanplusi, Meau B Boze. 3. OnpezeneHue cpebl NOIYYEHHBIX PACTBOPOB C MOMOUIbIO UHAMKATOpA. 4.
Paccmotpenne oOpasiioB cojield M ompeneieHne X PacTBOPUMOCTH. 5. BzammonercTBHe OKCHUIIOB
Kanpus U pocdopa ¢ BOJOM, ompeaeneHNe xapakrepa 00pa3oBaBIIErocs T'HAPOKCHIA ¢ MOMOIIbIO
uHaukaropa. 6. BzammonetictBue okcumoB memu (II) m nmHKA C pacTBOPOM CEPHOM KHUCIOTHI. 7.
[TosydeHne yriaekuciaoro rasa M B3aWMMOJICMCTBHE €ro C M3BECTKOBOW Bojoul. 8. MccmemoBanue
CBOWCTB COJITHOM M CEpHOM KHUCJIOT C MCIOJIb30BaHUEM HHAMKATOPOB. 9. B3auMojelcTBue METaLIOB
(MarHus, IMHKA, *Keje3a, MeAu) ¢ pacTBopamu KHcioT. 10. V3MeHeHue okpacku WHIMKATOPOB B
pactBopax menoued. 11. B3aumonelicTBue pacTBOpOB KUCIOT cO merodamu. 12. BzaumonerictBue
pacTBOPOB KUCJIOT C HEPACTBOPUMBIMHU OCHOBaHUAMU. 13. [TomyuyeHrne HEpaCTBOPUMBIX OCHOBAHMI U
HCCeI0BaHUE UX CBOMCTB (HA MpUMEpPE THAPOKCH/IA IIMHKA).

IIpakTuyeckas padora. 6. MccienoBanue CBOMCTB OKCUIOB, KUCIIOT, OCHOBAHUIA.

Pasnean 2.
BemecTBa 1 XuMHYeCKHE PeaKIMH B CBeTe 3JIEKTPOHHOM TeOpHH.

Crpoenue atoma. (34)

Crpoenrie aroma. CTpoeHHE DIIEKTPOHHBIX 000JI0YEK aTOMOB 3JEMEHTOB: S-, P-, d-, f-amekTpoHBI.
MecTo 37eMeHTa B MEPUOJUYECKON CHCTEME M JJIEKTPOHHAs CTPYKTypa aTOMOB. PagMoOaKkTUBHOCTS.
[TonsaTHEe 0 MpeBpalIeHNH XUMUYECKUX DJIEMEHTOB.

HdemoncTpamuu. 1. Cxembl omnbiToB ToMmcoHa, pesepdopma, MwuuimkeHa. 2. CXeMbl OIBITOB,
MTOJATBEPIKIAIOIINX CBOMCTBA AJICKTPOHA KaK YAaCTHIBI M KaK BOJHBI. 3. MoJieny aTOMOB pa3IudHbIX
AJIEMEHTOB.

Ilepuoguyeckuii 3aK0H 1 nepuoanyeckasi cucrema 3jaemMenToB 1. U.MennaeneeBa (44)

CBoOiCTBa XMMHUYECKHUX DJJIEMEHTOB W HMX H3MeHeHus. Kiaccupukarus XUMHUYECKHUX AJIEMEHTOB.
OTtkpbiTHE TepuoanYeckoro 3akoHa. CTpoeHHEe aTOMOB DJIEMEHTOB MalbIX M OOJBIINX MEPHOJIOB,
TJIaBHBIX U TOOOYHBIX OATpyIn. GOopMyTUpOBKa MEPUOAUYECKOTO 3aKOHA B COBPEMEHHON TPAKTOBKE.
[lepuoanueckas cucrteMa B CBETE CTpoeHUs aroMa. PU3MUECKHUI CMBICII HOMEpa Mepuoja M rPpyIIbL.
CemeiicTBa »1MeMEHTOB (Ha TpUMEpax MIEJIOYHBIX METaJUIOB, TaJOreHOB, HWHEPTHBIX Ta30B).
XapakTepucTUKa XUMUYECKUX CBOMCTB JJIEMEHTOB TIJIaBHBIX MOATPYNIl W TEPUOJUYHOCTD UX
W3MEHEHHUS B CBETE 3JIEKTPOHHOTO CTPOEHUS aroMa. DJIEMEHTHI, COCAMHEHUS KOTOPBIX MPOSBIISIOT
ampoTepHbie  cBoiicTBa.  OTHOCHTENBbHAas  AJIEKTPOOTPHUIATENBLHOCTH  dleMeHTOB.  OOmas
XapaKTEepHUCTHKA 3JIEMEHTAa Ha OCHOBE €ro MoJIokKeHUsl B nepuoanyeckoi cucreme J.M.Menneneesa.
3HavYeHUE NEPUOTUUECKOTO 3aKOHA JIJIsl Pa3BUTHS HAYKU U TEXHUKHU.

Ponp nepuoimyueckoro 3akoHa B CO3aHUM HAYYHOUM KapTHUHBI MUPA.



Jemoncrpanuu. 1. HaGop cmaiinoB, xomorpamm, tabmun «llepmonnveckuii 3akOH M CTPOCHHUE
atomay. 2. JlemoHcTpamusi 0oOpaslOB IIEJTOYHBIX METAUIOB W TalloTeHOB. 3. BzaumopnelictBue
LIEJIOYHBIX METAJJIOB U FAJIOT€HOB C MPOCTHIMU U CIOKHBIMU BELIECTBAMMU.

JlaGopaTopHble onbIThI. 1. VccriienoBanue cBoicTB aM(pOTEPHBIX THAPOKCHIIOB U IIEIOYECH.

Ctpoenue BemecTBa (64)

BanenTHoe cocTosiHME aTOMOB B CBETE TEOPUU DIIEKTPOHHOI'O CTPOECHMs. BajeHTHbIE 3JEKTPOHBI.
Xumuyeckasi cBsA3b aroMoB. KoBajeHTHas CBs3b M MeXaHU3M €€ oOpaszoBanus. HenonsipHas u
MOJIsIpHAasl KOBaJieHTHast CBs3b. CBOWCTBA KOBAJEHTHOW CBSI3U. OJEKTPOHHBIE U CTPYKTYPHbBIE
¢dopmynbl BemiectB. MonHast cBs3pb M MexaHm3M e€ oOpasoBanus. CBoiictBa noHOB. CTeneHb
OKHCJICHHUS.

[Ipupona xumudeckoit cBsi3u U €€ TUIbl. OTHOCUTENHHOCTh TUIIOJIOTUH XUMUUYECKOU CBs3U. BnusiHue
THIA XUMAYECKOM CBSI3U HA CBOMCTBA XUMHYECKOTO COCTMHEHUS.

Kpucrannnueckoe crpoenue Bemects. Kpucramindeckue peméTku: aTOMHas, HOHHAs!, MOJIEKYJIIpHas
— ¥ UX XapaKTepUCTUKU.

YPOBHU XMMHUECKON OpraHU3alK BEUIECTB. 3aBUCUMOCTb CBOICTB BEIIECTB OT UX CTPOCHUS.
JdemoncTrpanuu. 1. B3aumonelictBue HaTpusi ¢ XjiopoM. 2. Mojenu KpHUCTaNIMYECKUX PEIIETOK
BEILIECTB C HMOHHBIM, aTOMHBIM U MOJIEKYJISIPHBIM CTpoeHueM. 3. Bocco3gaHue 1esloCTHOM CTPYKTYpPhI
XJIOpUJa HATpus MyTEM HaoXeHus Habopa komokapT. 4. Bosronka ioma. 5. Mcnmapenune TBEPIOTO
YTJIEKHUCIIOTO ra3a.

Tema TBopueckoil paboTel. PaccMoTpeHne u aHamu3 B3aMMOOOYCIOBIEHHOCTH COCTaBa, CTPOEHUS,
CBOJCTB BEILlECTBA U €T0 MPAKTUYECKOTO 3HaUEHUs (Ha JTI000M IpUMepe).

XnuMHUYeCKHe peaKlMU B CBeTe JJIEKTPOHHOH Teopuu. (54)

®dusnyeckas CyllIHOCTh XUMUYECKON peaKIHH.

OnekTpoHHbIe ypaBHeHHs JIptomca. Peakmum, mpoTekaromyie ¢ HM3MEHEHHEeM W 0€3 H3MEHCHHUs
crenieHel okucieHus. OKHUCIUTENbHO — BOCCTaHOBHUTENbHbIE peakuuu. IIporeccsl okucieHus u
BOCCTaHOBJICHUS; UX €JUHCTBO U MPOTHUBOMNOJIOKHOCTh. COCTaBlieHHWE YpaBHEHUN OKHUCIIUTENIBHO -
BOCCTAaHOBUTEIbHBIX PEaKIMil , pacCTaHOBKAa KOY(PPHUIIMEHTOB METOJOM JJICKTPOHHOTO OajnaHca,
oOmras XxapakTepucTHKa.

Knaccudukanus XuMHUYECKUX peakuil B CBETE JIEKTPOHHOMN TEOPUH.

JemoncTpanumn. [IpruMepsl OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIU Pa3IMYHbIX TUIIOB: TOPEHHE
BEIIECTB, B3aUMOJICHCTBUE METAJUIOB C rajoreHamH, CepoH, a30ToM,(0O0pa3oBaHUE HUTPUTA JUTHS),
pacTBOpaMu KUCIIOT U COJICH.

O0o0menne 3HaHUH 0 Haudoslee BAXKHBIX XAPAKTEPHUCTHKAX BeIECTB M XMMHYECKHX
npoueccon(44)

XapakTepucTUKa XMMHYECKOTO »JJIEMEHTa (COCTaB, CTPOEHHUE, TMOJIOKEHUE B TMEPUOIUYECKOM
cucteme). OU3NKO-XUMUYECKHE CBOWCTBA BEIIECTB HAa IPUMeEpax BOJAOPOIa, KUCIOPOAa, XIIopa.

OCHOBHBIE XapaKTEPUCTUKUA XUMHYECKUX PEAKIMil: THIIBI PeaKkIuii, BO3SMOXXHOCTb U HAIMPaBJICHUS
npotekanus. Hekoropele TpeOoBaHHMSA K  MPOU3BOJACTBEHHBIM  XUMHYECKHM  TpolleccaM
(PKOHOMHUYECKHE, TEXHOJOTHYECKHe, OJKOJOTHYEeCKHE) Ha MpuUMepax TMOIy4eHHs BOJIOpOJa,
KHCIJIOPO/Ia, XJIOPOBOOPOJA.

OKCIutyaTalusi, BOCIOJIHEHHWE UM OXpaHa MPUPOJHBIX pPECYpCOB Ha HAyYHOW OCHOBE —
HeoOxoIuMast PEANOChUIKA ISl CO3/IaHUs YCIOBHM OJ1arompusTHOTO Pa3BUTHS YEIIOBEUYECTBRA.
Pe3eps - 2 yaca

9 kaacce



(24 B Hepnento, Bcero — 68u)

IloBTOpEHUE HEKOTOPHIX BONMPOCOB Kypca HeopraHm4yeckoii xumum 8 kiacca (24). Xumuyeckue
3JIEeMEHTHI ¥ UX cBoMcTBa. [leproanueckuii 3akoH. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB B
nepuoAax u rpynnax. OTHOCUTEIbHAS IEKTPOOTPUIATEIIBHOCTD, CTEIIEHb OKUCIICHUS. BaaeHTHOCTD.
Tunel xumudeckoi cBsizu. Tumnbl kpuctamumueckux pemerok. CBeneHust o coctase (00mme Gopmybl
COCTaBa) 1 HOMEHKJIATYPEe OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHUMN.

JdemoncTpanuu. 1. OGpa3iibl HEOPraHMYECKUX COeAMHEHUN. 2. Moienu KPpUCTaNIMUYECKUX PEIIETOK.
3. OmnbIThl, pacKpblBaroOIlIMe B3aUMOCBSI3b CTPOEHHS M CBOICTB: a) BO3rOHKa Hoja; 0) HarpeBaHue
HaTAIMHA W KBapIla; B) HarpeBaHUe cephl U MOBapeHHOHN conn. 4. KOMIUIEKT KOJOrpaMM U CIIaiioB
«OCHOBHBIE IOHATHS XUMUW.

JlabopaTtopHsiit onibIT.PaboTa ¢ 00pa3iaMmu OKCHUJIOB, COJIEH, KUCIIOT, OCHOBAHUM.

XHMHYeCKHe peaKlliu B cBeTe TpexX Teopuii XumMuu (44) DHepreTuka XUMUUYECKUX MPeBpallieHui.
Onranbnus. TemnnoBod 3(@deKkT XuMuUYecKux peakuuid. TepMOXUMHYECKHE YpaBHEHMs. OJHEpTus
'n06ca. Bo03MOXHOCTP NpOTEKAaHUS XUMHUYECKMX peakuuil. CpaBHEHHE TEPMOXHMHUYECKOTO H
TEPMOJIMHAMHYECKOT0 MOIX0I0B B OMMMCAHUU XUMHUECKON peakiuu. CKOpPOCTh XUMUYECKOW peaKIIUu.
3aKkOH JEUCTBHA Macc. 3aBUCUMOCTb CKOPOCTHM OT YCIOBHUW NPOTEKaHHs peaknuh. XHUMHUYECKOE
paBHoBecue, npuHnui Jle [llarense. Katanus. Dueprust aktuBamuu, o0mIue CBEACHUS O TOMOT€HHOM U
rereporeHHoM karanuse. [IoHaTHe 0 MPOMEeXyTOUHBIX KOMIUIEKCaXx.

JemoncTpanum. 1. 3aBUCUMOCTh CKOPOCTH PEAKIMHM OT KOHUEHTPALMU Pearupyroolux BelecTB. 2.
3aBUCUMOCTh CKOPOCTH PEAKIMH OT TeMIepaTypbl. 3. 3aBUCUMOCTb CKOPOCTU PEaKIUU OT MPUPOIbI
pearupyromux BemecTB. 4. BiusHue KOHUEHTpalUU pearupyroliux BeIIeCTB HAa XUMHUYECKOe
paBHOBecHe (Ha mpuMepe B3aumojaeucTBus xmopuaa keneza (III) ¢ pomanmmom xkammst). S.
B3anmopeiicTBre antoMUHUS € MOJI0M B MPUCYTCTBUU BOIBI. 6. B3auMoaeicTBue nepokcuaa BOAOPOaa
¢ okcugom mapranua (VI). 7. lumepuzanus oxkcuaa azota (IV).

JlabopaTopHbie onbIThl. 1. ONbITHI, BBIICHSIONINE 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEeaKklUHu OT
MIPUPO/IbI pEarupyrolux BelecTB (B3aUMOJICHCTBUE IIMHKA C COJSHOW M YKCYCHOW KHCJIOTaMH), OT
IJIOLIAIM TIOBEPXHOCTH CONPUKOCHOBEHHUS (B3aUMOJICHCTBUE PA3IMYHBIX 110 pa3Mepy IpaHyIl IIUHKA C
COJISTHOM KHCJIOTOM), OT KOHIIEHTPAIIMU U TeMIeparypsl (B3aumozeiicteue okcuna meau (I1) ¢ ceproit
KHCJIOTOM pasIuYHOM KOHIIEHTPAIMH MPH pa3HbIX TeMrepatypax). 2. [lomyuenue oxcuaa cepsl (IV) u
OKHCJICHHE €ro B IPUCYTCTBUU KaTallu3aTopa.

Pacuernble 3agaum. 1. PacueTsl Mo TEpPMOXMMHMUYECKMM YpaBHEHHSIM. 2. BblumcieHue cKOpocTH
XUMHUYECKOM pEAKIUU 10 KUHETUYECKOMY YpaBHEHMIO. 3. BbluucieHHME CKOPOCTH XUMHUYECKOU
peakiuu 1o rpaduky ee mpoTeKaHusl.

IIpakTHyeckas padora 1. 32aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKIUHU OT MPUPOJIbI PEArMPYIOIIUX
BEIIECTB (B3aMMOJCHCTBUE LIMHKA C COJISHOW M YKCYCHOM KHCJIOTaMH), OT IUJIOMIAJX MOBEPXHOCTU
COTPUKOCHOBEHHUS (B3aUMOJICHCTBUE PA3IUYHBIX [0 pa3Mepy I'paHyll IUHKA C COJITHON KHCIOTOM), OT
KOHIIEHTpAIlMK U TeMmepaTtypsl (B3aumopeiictue okcuna meau (II) ¢ cepHolt kuciaoToil paznuyHon
KOHIIEHTPAIIMU TIPU Pa3HBIX TeMIepaTypax).

PacrBopel. Teopusi 3saexkrpoaurnyeckor aucconmanum (1149) CsegeHuss o  pacTBOpax:
OIIpeieIeHne pacTBOPOB, pACTBOPUTENH, PACTBOPUMOCTD, KIIaCCU(PHKAILIHS PACTBOPOB.

[Ipennocelnku BO3HUKHOBEHUS TEOPUH deKTposuTudeckoi nucconnannu. Uneu C. Appenuyca, J[. 1.
MenneneeBa, M.A. KabnykoB u apyrux ydenoix. CTIpykTypa W 3Hau€HHE HAY4YHOH Teopuu.
DNEKTPOIUTHI U HEINEKTPOIIUTHI.

JlunonpHOE CTpOEHHE MOJEKylIbl BoAbl. llpomecchl, mnpoucxonadlue ¢ 3NEKTPOJMTaMU IIpU
pacIulaBIEHUM M PacTBOPEHUHU BEIIECTB B Boje. Posib BOABI B IpoOLECCE DIIEKTPOIMTHUECKOMN



qucconyanuu. Jluccouranys 3JIEKTPOIUTOB C PA3HBIM TUIIOM XMMUYECKOU CBSI3U. TeIIOBbIC SIBJICHHUS,
COIIPOBOXKIAIOIINE IIPOLECC PACTBOPEHHUS.

Crenenp nucconmanmu. Koncranta paumcconumauuu. KuciaotHocts pactBopoB. Ilonstue pH.
Nupukaropsl.

OcHOBHBIE TIOJIO’KEHUSI TEOPUU PACTBOPOB.

CunbHble U cnadble 37eKTpoauThl. CBoiicTBa MOHOB. VIOHHBIN cOCTaB NMPUPOAHBIX BOA. I'mapatrel u
KPUCTAJUIOTUAPATHI, HAXO0XKICHUE UX B IIPUPOJIE.

IM'uaponus coneit. OOMeHHBIE peakuu. XUMHUUECKUE CBOMCTBA KHUCIJIOT, COJIEM M OCHOBAHHI B CBETE
TEOPHUH IEKTPOIUTUUECKON nucconnanuy. Kparkue cBeaeHNs 0 HEBOIHBIX PaCTBOPAX.

Pacyernble 3agayn.Pacuersl 10 XMMHUYECKHM YPaBHEHHUSM, €CIM OJHO M3 PEarupyrolluX BEIIECTB
IAHO B U30BITKE.

Jemoncrpanuu. 1. HcnoelTaHue BellecTB, WX pPacTBOPOB U pacIUIaBOB Ha AJIEKTPUUYECKYIO
MIPOBOAUMOCTh. 2. BnusiHue pa30aBieHuss Ha creneHb aucconuanuu. CpaBHEHUE AJIEKTPUYECKON
MIPOBOJMMOCTH KOHLIEHTPUPOBAHHOTO M Pa30aBIIEHHOTO PaCTBOPOB YKCYCHOM KHUCIOTHL. 3. JIBuxkeHue
HMOHOB B 3JieKTpuueckoM mose. 4. [lonydeHue HEBOIHBIX pacTBOpPOB. 5. BiusHue pactBopuTtens Ha
JMICCOLIMAIMIO (B KAYECTBE PACTBOPUTENEH — COJITHAS! KUCII0Ta, JUATUIIOBBIN 3QUp, STHUIIOBBINA CIIUPT,
tonyon). 6. [maparanmss W geruppartanuss HWOHOB (Ha TpuMepax Oe3BOAHBIX COJied |
KpuctayoruapaTos xiopuaa kodansta (1), cynedaros menu (I11) u nukens (11).

JlabopaTopuble ombiThbl. 1. Pabora ¢ unaumkaropamu. 2. Peaknuum oOMeHa MeEXIy pacTBOpamH
AMEKTPOJUTOB. 3. Pa3neneHue okpalieHHBIX BEIIECTB METOJIOM TOHKOCIOWHOW xpomarorpadumu. 4.
XHUMHUYECKUE CBOMCTBA PACTBOPOB KUCJIOT, COJIEH U OCHOBaHUM. 5. ['MIpoJIN3 pacTBOPOB COJIEH.

HemeTanaudeckue 3j1eMeHTbI M UX BaskHeH e XUMH4YeCKHe coequHeHus (244)

XUMHYECKHE DJIEMEHTHI — HeMeTalibl. [lonokeHne 3JIeMEHTOB-HEMETAJIOB B TEPUOJIUYECKON
cucteme /.M. MenneneeBa. Hemertamibr — p-anemeHThl. OCOOCHHOCTH CTPOCHHUS WX aTOMOB: OOITHe
yepThl W pazauuus. OTHOCHUTEIbHAS AJIEKTPOOTPHUIATEIBHOCTh. CTENEHH OKHUCIICHHS, BaJCHTHBIC
COCTOSIHHSI aTOMOB HEMETAJIOB. 3aKOHOMEPHOCTH U3MEHECHHS 3HAUCHHUI STUX BEIIMYUH B MEPUOIAX U
rpynmnax TIepuoJUYEeCKON CHCTeMbl. PamnoakTuBHBICE W30TONBI. 30TOMBI HEMETAIOB, UX
MpUMEHEHHE. XapaKTEPUCTHKA YIIEPOJHOTO METOJA, MPUMEHSIEMOTO B pa3HBIX O0JIACTAX HAYKH.
3arpsi3HEHHE OKpYXKaloled Cpeabl paJdou30TONaMH; OCHOBHBIE HMCTOYHHUKH WX TIOCTYIUICHHS.
Tunuunsie GOpMBI BOJOPOTHBIX M KHUCIOPOJHBIX COCAMHEHWUN HEMETaIoB. PacmpocTpanenue
HEMETAJUTMYECKUX JIEMEHTOB B IPUPO/IC.

[IpocTeie BemectBa — HemeTauibl. OcoOeHHOCTH WX cTpoeHHS. OOyCIOBIEHHOCTh (PU3NUYECKUX
CBOMCTB (arperaTHOr0 COCTOSIHUSA, TEMIEpaTyphbl IUIABJICHHS, KHUIIEHHUS, PACTBOPHMOCTH B BOJE)
ctpoenreM. KoHkpeTu3anus 3akOHOMEPHOCTH Ha IPUMEPE TaJIOTSHOB.

Amnorponus.  IIporHosupoBaHue CIHOCOOHOCTH  AJIEMEHTOB K OOpa30BaHHUIO  AJUIOTPOITHBIX
BUJIOM3MEHEHUI Ha OCHOBE OCOOEHHOCTEH CTPOEHMSI MX aTOMOB. AIJIOTPOMNHUS Yriepoaa U KpeMHus,
docdopa, ceppl. OO0YCIOBIECHHOCTH CBOMCTB aJUIOTPONOB OCOOEHHOCTSAMHU CTPOECHHUS, UX TPUMEHEHHUE.
0O030p XMMHUYECKUX CBOWCTB HEMeTa/UIoB. [IpHUMHBI XUMHYECKOW WHEPTHOCTHU OJarOpOJHBIX I'a30B,
HU3KOM AaKTUBHOCTH a30Ta, OKHUCIUTEIbHBIX CBOMCTB M JBONCTBEHHOIO NOBEACHHS CEphI, a30Ta,
yriaepo/ia U KpEMHHUS B OKUCIIMTENIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX.

PacnipocTpaneHue npocThIX BEIECTB-HEMETAIIJIOB B IPUPO/IE.

[Tonyuenue u mpuMeHEeHUE HEMETAJNIOB (Ha MIPUMEpE XJIOpa, a30Ta, CEPHI).

Bonopoansie coenqunenus HeMeTamioB. @opMbl BOJIOPOJHBIX COECAMHEHUI.

3aKOHOMEPHOCTH U3MEHEHUS (PU3UKO-XMMHUYECKUX CBOMCTB BOJAOPOIHBIX COSIMHEHH B 3aBUCUMOCTHU
OT 0COOEHHOCTEH CTPOEHUSI aTOMOB 00Pa3yIOIINUX UX IEMEHTOB (Ha IpUMEpe COSAMHEHUS dJIEMEHTOB
BTOpOTO TIepuoaa). CBOICTBA BOJHBIX PACTBOPOB BOJOPOIHBIX COSAMHEHMI HeMeTalsioB. KucnoTHo-
OCHOBHAs XapaKTepUCTHUKA UX PACTBOPOB.

Oxcupl HEMETAIOB, UX COCTaB U OTPaXXEHHE €T0 B CTPYKTYPHBIX M dNEKTPOHHBIX hopmymnax. OOmas
XapaKTEPUCTUKA UX CTPOEHUSI, CBOMCTB, TPUMEHEHUSI.



I'mapoxcuabl HemeranoB. X coctaB M OTpaskeHHe €ro B CTPYKTYPHBIX M 3JIEKTPOHHBIX
dopmynax. O630p ¢puszmueckux cBoicTB. OOIIEIE XUMUYECKUE CBOWCTBA. KaduecTBeHHBIE peakiny Ha
aHMOHBI KUCNOT. CHuijla U YCTOHYMBOCTD PAa3JIMUHBIX KUCIOT. Kuciple n cpennue comu (kapOOHATHI,
rupokapoomnarel, ¢ocharsl 1 runpodocdarsr). Crnabble KHCIOTH (IJIABHKOBAsi, CEPOBOAOPOIHAS,
CepHHCTas, yrojbHas, KpeMHHEBas1). OCOOEHHOCTH MX CTPOCHHUS U CBOWCTB. KUCIOTHI-OKHCIUTETN
(a3oTHas, cepHas, XJIOpPHas) M OCOOCHHOCTH WX XHMHUYECKUX CBOWCTB. [IpUMEHEHHE KHUCIOT B
TeXHUKE. PoJb KUCIIOT B mpolieccax, MPOTEKAaIOIIMUX B )KUBBIX OpraHU3Max.

Xapakrepuctuka npeacrasuredeii IV, V, VI rpynn snementoB. Cepa u ee coenuHenus. A30T U
docdop, nx coenunennn. KpeMHuit u yriiepos, ux COeAMHEHHSI, POJIb B TIPUPOJIE.

IlousiTHe 0 MOJMMEPHBIX XUMHYECKHX coeanHenusax. Monomep. Ilommmep. CriocoGHOCTH aTOMOB
yriaepoja U KpeMHUsl K 00pa30BaHUIO OJUMEPOB.

CoennHeHus yrjepoga — MpPeIMET CaMOCTOATEIbHON HAayKW — OpraHu4eckor XuMuu. OCHOBHBIE
MOJIOXKEeHUsS U posb Teopun A.M. BytiepoBa B pa3BUTHH 3TON HayKH.

[Tonsite o romonorun u nzoMepuu. Kiaccudpukanun oprannueckux coeanHenuit. O0iue cBoiicTa
OpraHMYeCKUXCOoeTNHEeHN. KpaTkas XapakTepHCTHKa UX KJIACCOB.

OcHoBHBIE KJIAcChl  yriieBooposoB. CrocoOHOE T. .IIKAlMoOB K pPEakIuu 3aMelieHust u
m3omepuzaruu. CnocoOHOCTh ajJKaHOB W AJKWHOB K MPUCOCAWHEHUIO M  TOJHMMEpPHU3AIUH.
Pacnipoctpanenue yrieBomopomoB B mnpupoae. CocraB HedTH H XapaKTEPUCTHKA OCHOBHBIX
MIPOIYKTOB, MOJTYyIaeMbIX U3 HE(PTH.

[TonsitTne o ¢yHkuuoHanbHONW Trpymme. ['oMoloruyeckue psaapl CHOUPTOB, aJIbAECTUAOB U

KapOOHOBBIX KUCIOT.
OO6mwme GopMysIbl KITACCOB 3TUX COSAMHEHNN B3amMoaeicTBrHEe CIIMPTOB C METANTMYECKUM HAaTPHUEM,
OKHCJIEHWe MeTaHoia W 3TaHoja okcuaoMm meau (II). BoccTaHoBiieHne ambaeruaoB BOJOPOJIOM H
OKHUCJICHHE UX aMMHUA4YHbIM pacTBOPOM OKcuIa cepebpa, B3aumoseicTeue ¢ ruapokcuaom meau (II).
XWMHYECKHE CBOMCTBA Kap0O- HOBBIX KUCIIOT. Peakius aTepudukamnum.

A3oTcozepkale OpraHudyeckhue COEJUHEHUs: aMUHBI, aMHUHOKUCIOTHI, Oenku. WX cocras,
¢busnueckue cBoicTBa. B3anmozeiicTBre aMHMHOB € XJIOPOBOAOPOJOM. Peakiusi MmoJMKOHIEHCAUU
AMUHOYKCYCHOM KHCJIOTBI, €€ B3aMMOJICHCTBHE C COJITHOW KHCJIOTOW M Iesioubto. Poib OenkoB B
MIPUPOJIE U UX XUMUYECKHUE CBOMCTBA: THAPOJIN3, ICHATYPALIMS.

['eHeTnyeckas CBSI3b KJIIACCOB XUMUYECKUX COETMHEHUM.

IlonsiTHeE 0 KPYroBOpOTE XMMHYECKHX 3J1€eMEHTOB Ha IpUMeEpe yriepoa, a3ota u ¢ocdopa.

3arpszHeHue aTMochepbl COeIMHEHUSIMU a30Ta, Cepbl, yriiepoja. XUMHUYECKHUE IpeBpalleHHUs,
MIPOUCXOJISIINE C CEPHUCTHIM Ta30M B aTMocdepe, MeXaHU3MbI BO3JICHCTBUS CEPHUCTHIX COCAMHEHUN
Ha KHUBYIO U HEXKUBYIO MPUPOY (HA MPUMEpaxX COCTOSHUMA «(PU3NOTIOTHUECKON CYXOCTH» Y PaCTEHUH)
U BO3JCUCTBUSA Ha KapOoHaTcoiepxkallue MUHepalbl (pa3pyllleHue W3BECTHSIKA, Mpamopa).
Kucnotnsie 1o a1, 0COOEHHOCTH X XMMHUYECKOTO COCTaBa M MOCEACTBUS BO3ICHCTBUS HA KUBOE U
HexuBoe. Hakoruienue coenquHenmit a3ota u gochopa B MPUPOAHBIX BOJAX.

HcTounukn HakoIUleHHs JUOKcuaa yriaepoga B atMmocdepe. «IlapHUKOBBINY  d(deKT.
B3aumocBs3b KOHIIEHTpAIIMU YTIIEKUCIOTOo ra3a B aTMocdepe u TeMIeparypsl Bo3ayXxa.

Jemoncrpanun. 1. OOpa3ipl MPOCTHIX BEIMIECTB-HEMETAIIOB U WX coeauHeHui. 2. Komnekus
MPOCTBIX BeIIeCTB-TaloreHoB. 3. PacTBopuMocTh B BOJE KHUCIOpOAa, a30Ta, cepbl, (ocdopa. 4.
DNeKTponpoBOJIHOCT, HeMmeTtaioB. 5. Ilonyuenne o30oHa. 6. IlosyueHne MOHOKIMHHON U
miactuueckoit cepel. 7. [lomyuenue Genoro ¢ocdopa u ero Bosropanue Ha Bozayxe. 8. [lomydeHue
okcupoB azora (II) u (IV). 9. Oxwucnenume azota Bozmyxa B ero okcuael (II) u (IV). 10.
BiaumopneiictBue azora, gochopa u yriaepoma ¢ metamamu U Bojgopoaom. 11. BzaumoneiictBue
Opoma c amomunueMm. 12. BoccranoBnenue wmemum u3 okcuga Meau (II) Bomopomom. 13.
B3aumopeiicTBre ceprl ¢ BOJIOPOJIOM, MEIbIO, HATpUEM, KUCIOpoaoM. 14. BoccTaHoBNeHNE CBUHIIA U3



OoKcuaa Ha noBepxHocTH yris. 15. [lomyuenue kpemHus u cuiaHa. OKUCIEHHE CUIaHA Ha BO3AYXE.
16. Ilonyyenue ammuaka M ucciaenoBaHue ero cBoicts. 17. IlomydeHue M uccieIoBaHUE CBOWCTB
aokeuaa yriaepona. 18. OmbITel, MOATBepkKIaromue oOMMe XUMHYECKHE CBOMCTBa KUCIOT. 19.
[TosydeHune a30THOM KHUCIOTHI

B pactBope. 20. ['opeHue cepsl u yriisi B a30THOM KucioTe. BocriameHenne ckumuaapa B a30THOM
kuciore. 21. B3aumopeiicTBue HaTp ¢ KOHLIEHTPUPOBAHHOW cepHOil kucioroil. 22. IlomyueHue
kpeMmHueBoil kuciotTel. 23. Ilomyuenune okcuma azora (II) 24. Iomyuenuwe okcuma cepsl (IV) u
OKHCIICHHE €ro B INMPHCYTCTBUHU KaTtanm3aropa. 25. KauecTBeHHbIE peaknMyM Ha aHUOHBI CyIb(du,
cynbdar, kapOboHaT, xjopuia, Opomun, womuna, HATpar, ¢a dar. 26. Komrekumu: «Hedtby,
«[Ipupoansiii raz», «Tomnuso «I[lmactmaccb». 27. Moaenu MoJieKysl OpraHn4ecKX COeAMHEHNUH 28.
[Tony4yenue sTuIeHa U €r0 B3aUMOJICHCTBHE COPOMHOI BOJIE M PAaCTBOPOM II€pPMaHraHaTa Kaiaus. 29.
Bocmnamenenne cnimpra 30. BzaumogeiicTBue cnupToB ¢ MeTatndeckuM HatpueM. 31. Oxucinenue
stanosia okcuaoM menu (M). 32. Okucienne anpaeruoB aaMMHUAadYHbIM PaCTBOPOM OKCHJIa cepedpa u
ruapokcuaa Meau (11 33. OmnbiThl, MOATBEPKAAIONINE XUMUYECKHE CBOWCTBA KapOOHOBBIX KUCIIOT. 34.
Peakuust srepuukanmu. 35. OOpasupl amuHokucioT! 36. Mogens Monekynsl Oenka. 37.
Henatyparnus Oenka.

JlabopaTopHble onbIThl. 1. O3HaKOMIIeHHE C 00pa3llaMH Cepbl U € MPHUPOJIHBIX COeIUHEHUH. 2.
O3HakoMJieHHEe ¢ 00pa3liaMu coeMHEeHU ranoreHoB. 3. [lomydeHune miacTuyeckoi cepbl U U3ydyeHue
€ cBOMcCTB. 4. [lomydeHne CepHUCTOrO ra3a U UCCIIEOBAaHNE €ro CBOMCTB. 5. Ilomydenne yriekucnoro
rasa v u3y4eHue ero cBorctB 6. KauecTBeHHbIE peakilui Ha aHMOHBI KUCIIOT. 7. BoccTaHOBUTEIBHBIE
CBOMCTBa Bojoposa U yriepoaa. 8. IlomydeHue yroiapHOW KHCIO Thl U3 okcuaa yriepoaa (IV) m
n3ydeHue ee cBOMCTB. 9. ['maponm3 o e, 0Opa30BaHHBIX CHJIBHBIMA MU ClIa0bIMu KucCIOTaMu. 10.
[Tonydyenune >TuieHa U onbIThl ¢ HUM. 11. OkucieHue anpieruja aMMHUAYHBIM PACTBOPOM OKCHAA
cepebpa u ruapokcugom meau (II).

IIpakTuyeckne 3ansaTus. 2. IlomydyeHue OKCHIOB HeMeTauIOB (yrjepoJa W Cephl) U
UCCIIeIOBAaHUE UX CBOWCTB. 3. Perienne skcriepuMeHTANbHBIX 33/1a4 10 TeMe « XMUMHUYECKHUe CBOMCTBA
HEMETaJIOB U UX OKcuaoB». 4. IlomyueHue amMmmuaka — BOJOPOAHOTO COECIUHEHHUS a30Ta — U
UCCIIEIOBAaHUE ero CBOMCTB. (O3HAaKOMJICHHE C XMMHUYECKH MU CBOWCTBaMH BOJHOTO pacTBOpa
aMMUakKa.

PacuerHblie 3adavu. 1. Brraucnenue Macchl Wik o0beMa IMPpOAYKTaA p€aKIIHUHU 110 M3BECTHOM Macce WiIu
O6’LCMy HCXOJHOI'0 BCUICCTBA, COACPKAIICTO ITPUMCCH.

Metanibl (124) [lonoxxeHne MeTaioB B nepuoandeckoil cucreme. OCOOEHHOCTH CTPOEHHUSI aTOMOB
MeTalioB: S-, p-u d-anemMeHTOB. 3HAYe€HHWE DSHEPruu HWOHHM3AIMH. MeTramindeckasi CBsSI3b.
Kpucrannnueckue pemerku. O6mue u cnerpduueckue pusndeckue cBoicTBa MeTauioB. Obmue xu
MUYECKHE CBOMCTBA METANIOB. JJIEKTPOXUMHUYECKUI Pl HANPSDKEHHS METauIoB. JEKTPOJIU3
pacrmiiaBoB UM pacTBOpoB couseil. I[IpakThdeckoe 3HaueHue »siekTpoiu3a. CBOICTBO MeTalloB
00pa30BbIBaTh CIUIaBbl. OOIIME CBEICHNUS O CIIIaBax.

Koppo3us mertannoB — oOImieniaHeTapHbli TE€OXUMHUYECKUN TIPOIECC; €€ BUJbI: XUMHUYECKas U
AIIEKTPOXUMUYECKAs], CIIOCOObI OOPHOBI ¢ KOPPO3UEH.

Metamnsl — snemenTsl [—II rpynmn. CpaBHUTeNbHAs XapaKTepUCTUKA, PU3NYECKUE U XUMHUYECKHE
CBOMCTBA MPOCTHIX BEHIECTB, OKCUJIOB U THJIPOKCUIOB, COJIEH. 3aKOHOMEPHOCTH PACIPOCTPAHEHHS
IIEJIOYHBIX U MIEJIOYHO3EMETbHBIX METAJUIOB B MPUPOJIE, UX MOTYyYEHUE AIIEKTPOJIU30M COCIUHEHUH.
CriocoObl perymsuy reOXUMHUYECKUX IIMKIOB C IENIbI0 BBIJICNICHUS MUHEPAIOB HATPHs (BRIMOPaKHBA
HUE MHpaOWINTa, BhIApUWBAaHWE XJIOpHIA HATpHs). MuUHepanbl KalbIHs, UX COCTaB, 0COOEHHOCTh
CBOMCTB, 00JIACTH MPAKTUYECKOTO MPUMEHEHHS.



Mertamibl — p-371eMeHThl. AJTIOMUHHUI: XUMUUYECKHUM 3JI€MEHT, MPOCTOE BelecTBO. PacnpocTpanenue
B npupojie. OcHoBHbIE MUHEpaJIbL. [IpriMeHeHe B COBPEMEHHOM TEXHUKE.

Baxneiimue coenunenus Al, Pb, Sn; okcuapl 1 ruapokcuapl, aMmpOTepHBINA XapaKTep WX CBOUCTB.
Amnotponus xkene3a. CoctaB, 0COOCHHOCTH CBOWMCTB M MPUMEHEHHE YyryHA M CTAJIM KaK BOXKHEHIINX
crutaBoB jkene3a. O cmoco0ax XMMHYECKOW aHTHKOPPO3WIHOW 3allMThl CIUTAaBOB jkene3a. Kpartkue
CBEJICHUS O BAKHEUMIINUX COCAMHEHUSAX METAUIOB (OKCHUIBI M THUIPOKCHIBI), WX TOBEICHHUE B
OKHCITUTEIHHO-BOCCTAHOBUTEILHBIX peakiusiX. brongornueckas poib METaJLIOB.

PenkozemenbHble METANIBI: UX PACIPOCTPAHEHHE B MPUPOJE, POJIb B OMOJOTHMUYECKHX Ipoleccax U
TEXHUKE.

OO61mue cBeCHUS O PAIUOAKTUBHBIX M30TOMAX 3JIEMEHTOB METAJIJIOB U MX POJIM B MIPUPO/IE.

demoncTrpanuu. 1. OOpa3ipl METAIOB, H3YYCHHE HX DJJIEKTPUUYECKON MPOBOJUMOCTH. 2.
Habmonenue napos kanud. 3. TemmonpoBoaHOCTh MeTaioB. 4. MoJienn KpUCTaITIMYECKUX PEIIETOK
MeTayioB. 5. BzaumoeiicTBUe METAJUIOB C HEMETATIaMU M BOJIOH. 6. YCTpaHEeHUE KECTKOCTHU BOJBI.
7. Mexannueckas IpOYHOCTb OKCUJHOW IJIEHKU aTlOMUHUA. 8. B3aumoelcTBre adtoMUHUS C BOJIOM.
16. AnmromoTtepmus xeneza. 17. BzaumoneiictBue amroMuHUsI ¢ OPOMOM, KHUCIOTaMH, Iienodamu. 9.
OMBITHI, WUTIOCTPUPYIOIIHE (PU3UKO-XHUMHUYECKHE CBOMCTBA OJIOBA M CBUHIIA M UX coenuHeHuid. 10.
B3aumoneticteue coenunennii xpoma (I1) u (III) ¢ kucnoramu u menoyamu. JlabopaTopHbie ONbITHI.
1. PaccMoTpeHune 00pa3IoB METAJIOB, UX COJEH W MPHUPOJHBIX coeauHeHui. 2. BzammoneiicTBue
METaJUIOB ¢ pacTBopaMu cotiedd. 3. O3HakomIIeHHe ¢ 00pa3IiaMu CIUTaBOB (KOJJIEKIHH «MeTaasl 1
criaBel»). 4. O3HakomiieHHE ¢ oOpa3liaMyd MPUPOJHBIX COCTUHEHUN Kanblusa. 5. O3HaKOMIIEHUE C
oOpa3lamMu aJlOMUHHUS U €ro criiaBoB. 6. O3HakomiieHHe ¢ 0oOpa3liaMu 4yryHa u ctanu. 7. CBoiicTBa
enkux menoyen. 8. CBOMCTBAa OKCUAOB M THJIPOKCUIIOB aTIOMHUHUSA, 0J0Ba, cBUHLA. 9. [lonydyenue u
nccaeaoBaHue CBOMCTB ruapokcuoB xxenesa (1) u sxenesa (I11).

IIpakTHyeckne 3ansaTHs. 3. Pemenne skcriepuMeHTaIbHbIX 33/1a4 10 TeMe «MeTaub.
JdemoncTrpanuu.l. Komeknuss MuHepasioB W TopHbIX mopona. 2. Crmaiiael «OOmue MOHATHS
XUMHUYECKON TEXHOJOTUM». 3. MoAellb CEpHOKUCIOTHOTO MPOU3BOJICTBA.

JladopaTopHblii onbIT. O3HaKOMIIEHHE ¢ 00pa3aMu ChIPhS ISl IPOU3BOJICTBA CEPHON KUCIIOTHI.
Pacuernblie 3agauyu.OnpenencHue MaccoBOM MM 0ObEMHOM IO BBIXOJIA MPOAYKTa B MPOIEHTAX OT
TEOPETUYECKH BO3MOMKHOTO.

Oo01mume cBeeHUs1 00 OPraHMYecKuX coequHeHus X (94)

HepBOHaanLHLIe CBCACHHUS O CTPOCHHUHU OPraHHUYCCKHX BCIICCTB.
yFJ'ICBO,IlopOI[I)II MCTAaH, 5TaH, OTHUJICH.

CriupThl (METaHOJ, 3TAHOJ, TJIIUIEPUH) U KapOOHOBBIE KHUCIOTHI KaK MPEJICTAaBUTEIH
KHUCJIOPOJICOJICPIKAIIINX OPTaHUYECKUX COeIMHEHUN. bruonornyecku Ba)kHbI€ BEIIIECTBA:
SKUPBI, YTII€BOJIbI, OCIIKU.

JeMoHCcTpanuu

OOpa3ubl HepTH, KAMEHHOT'O YIJIsl U NPOJAYKTOB UX ITepepabOTKH.
Moaenn MoJIeKyJl OpraHu4eCKNX COCIUHEHUM.

I'openue yrieBoopo0B 1 0OHApYy>KEHHUE MPOJIYKTOB UX TOPEHUS.
OOpa3ubl 34Ul U3 NOJIUITUIICHA.

KauecTBennnie PCaKM Ha 5THUJICH U OCIIKH.



IIpakTrnueckue, 3aHATUSA

HN3rorosieHnue Moaeiel yrieBo10poi0B.

YenoBek B Mupe Beuiectn (64)
DKOJIOTHYECKH TPaMOTHOE MOBEICHUE B OKPYKAIOIIEH Cpejie;
be3omacHoCTh 00OpaIieHus ¢ BemecTBaMu U MaTepruaTaMu

Bnusiare XUMHUYECKOTO 3arpsi3HEHNST OKPYXKAIOIIel Cpebl Ha OPraHu3M 4eJI0BeKa;
Onenka nH(popMaIu O BEUIECTBAX, UCIOIb3YEMbIX B OBITY;
Peseps — 3 vaca

TpeGoBanus U pe3yJbTaThbl YCBOECHHSI Y4eOHOT0 MaTepHasia N0 HEOPraHMYECKO XMMUH
9 kiacce

B pesynbpTaTe nzydeHuss XUMUU YYEHUK JT0JKEH
3HAThL / IOHUMATDH

® XUMUYECKYI0 CUMBOIUKY . 3HAKU XUMHUYECKHUX AJIEMEHTOB, GOPMYJIbl XUMHUYECKUX BEIIECTB U
YpaBHEHHUS XUMHUECKUX PEaKIINii;

® galICHelluUe XUmMuYyeckue NOHAmuUA . XUMAIeCKIH OJIEMEHT, aTOM, MOJICKYJIa, OTHOCUTCIIbHBIC
aTOMHasd M MOJICKYJIApHasA MacCChbl, MOH, XMMHYECKasA CBsA3b, BCHICCTBO, KJ'IaCCI/I(bI/IKaHI/IH BCIIECTB,
MOJIb, MOJIIpHAsA Macca, MOJ'IHpHBIﬁ 06’beM, XUMHYECKasd pEaKIus, KJ'IaCCI/I(bI/IKaI_II/IH pCaKHHﬁ,
OJICKTPOJIUT W HESJICKTPOJUT, IJICKTPOJIUTHYCCKAsd AucCColuanusa, OKUCIUTCIIb W BOCCTAHOBUTCIIb,
OKHCJICHHUE 1 BOCCTaAaHOBJICHHC,

® OCHO6HbIE 3AKOHbI XUMUU: COXpaHC€HHUA MaCCbl BEIICCTB, IIOCTOAHCTBA COCTaBa,
nepnonnqecm/lﬁ 3aKOH;

yMeThb

® Ha3vleamb: XUMHUYCCKUC IJICMCHTHI, COCAUHCHHU S N3YUCHHBIX KIIACCOB;

© 00bACHAMDb: (I)I/ISI/I‘IGCKI/Iﬁ CMBICJI aTOMHOTI'O (HOpHI[KOBOFO) HOMCpA XUMHYCCKOI'O 3JICMCHTA,
HOMCPOB I'pylIlbl U IIEPHUOJA, K KOTOPBIM 3JICMCHT IPUHAIJICIKUT B nepnonnquKoﬁ CHUCTEMC Z[I/I
MeHI[eJ'IeeBa; 3daKOHOMCPHOCTHU H3MCHCHUA CBOMCTB 3JIEMECHTOB B npeaciax MajbIX IICPHUOJO0OB H
TJIABHBIX HNOATPYIIIL, CYIIHOCTb peaKLII/Iﬁ HMOHHOT'O O6MCH3.;

e Xapaxkmepu3oeamp: XVUMHYECKHE ODJIEMEHTHI (OT BOJOPOJA JIO KajbIMs) Ha OCHOBE HX
MOJIOXKEHMsI B iepuoandeckoit cucteme .M. MeHneneeBa 1 0COOCHHOCTEH CTPOCHHSI UX aTOMOB; CBSI3b
MEX]ly COCTaBOM, CTPOCHHEM M CBOWCTBAMH BEIIECTB; XMMHYECKHE CBOWMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYeCKUX BEIICCTB;

e onpeodensimp: COCTaB BEUIECTB IO UX (popMyiam, MPUHAICKHOCTD BEIIECTB K ONPEICIICHHOMY
KJIACCy COCIMHEHMIA, THIBI XUMHUECKUX PEaKIUi, BAICHTHOCTh U CTEIECHb OKUCIICHUS JICMCHTA B
COCJIMHEHUSX, THI XUMUYECKON CBSI3M B COCTUHECHUSX, BO3MOXKHOCTh MPOTEKAHHS PEAKI[Mi HOHHOTO
oOMeHa;

® COCMAaesIaImo. (I)OpMy.HLI HCOPraHN4CCKUX COCIUHEHUI N3YYCHHBIX KJIACCOB; CXCMbI CTPOCHHUA



aToMOB TiepBbIX 20 ayeMeHTOB nepuoaudeckoil cuctemol J.M.MenneneeBa; ypaBHEHUSI XUMUYECKUX
peaKkuuii;

® 0OpawambcaAC XUMUIECKOU MOCYAO0N U JIA00paTOPHBIM 000PYIOBaHUEM;

® PACNO3HAGAMb ONBIMHBIM HYMEM: KUCIOPOJ, BOJOPOJ, YIVIEKUCIBIM ra3, aMMHAaK; pacTBOPbI
KHCIIOT U IEJIOUeH, XJIOPHI-, CYJIb(ar-, KapOOHAT-HOHBI,

® 6bIYUCIAMB: MACCOBYIO JIOJIO XUMHUYECKOTO AJIEMEHTa 1Mo (HopMyie COSAUHEHHs; MacCOBYIO
JIOJTI0 BEIIECTBA B PACTBOPE; KOJMUYECTBO BEIIECTBA, OOBEM HMIIM MacCy MO KOJMYECTBY BEIIECTBA,
o0BeMy WIH Mmacce peareHToB WA MIPOJIYKTOB peakiuuu;
HCNOJb30BATh MNPHOOPEeTEHHbIe 3HAHWUS W YMeEHHsl B NPAKTHYECKON [1eAITeJIbHOCTH W
NMOBCEIHEBHOM KM3HU IS

¢ 0€30MacHOT0 0OpaIlleHUs C BEIIECTBAMH M MaTepuajIamMu;

® 5KOJIOTMYECKH IPAMOTHOT'O MOBE/ICHUS B OKPY)KaIOIIeH cpere;

® OIICHKH BIIUSHUS XUMUYECKOTO 3arpsI3HEHUS OKPYXKAIOIIEH CpeIbl Ha OPTraHU3M YEIOBEKa;

® KPUTHUYECKOM OLIEHKH MH(POPMAIIMH O BEIIECTBaX, UCIOJIb3yEMbIX B OBITY;

® [IPUTOTOBJICHHSI PACTBOPOB 33JaHHON KOHIEHTPALIAH.

Kanacc Bua paéorsl PexomengoBano
NporpamMmoit
8 [IpakTnueckas pabora 8
KoHnTtponpHas pabota 4
9 ITpakTdeckas pabora 6
KonTtponbHas pabota 4

YYEBHO - TEMATHYECKOE IINTAHUPOBAHHME

8 kmace
Ne | Tema KoanuecrBouacoB | KoinuecTtBo KoanuecTBoO
n/n
NMpaKT. pador KOHTP.padoT

1. Benenue 3 1
2. XuMuueckue 3JIeMEHTHI U BemlecTsa | 16 1

B CBET€ AaTOMHO-MOJIEKYISPHOTO

y4eHUs
3. XUMUYECKHE  peakiuu.  3aKoHHl | 4

COXPaHEHHUs MACChl U DHEPTUH
4, MeTtoapl XUMHH 2
5. BemectBa B okpyxkatomeit Hac | 3 3

MIPUPOJIC U TEXHUKE
6. [Tonsarue o razax. Bo3myx. 5 1 1




Kucnopon. I'openue
1. OcHoBHbIE KJIacchl Heopranmdeckux | 11 1
COCIMHEHUN
8. Crpoenue atoma 3
9. [Tepuomuaeckwii 3aKOH u|4
MEPUONYECKasi CUCTEMa 3JIEMEHTOB
JA.N.Menneneena
10. | Crpoenue BemecTBa 6 1
11. | Xumuyeckue peakquu B  CBETE | O
AIIEKTPOHHOU TEOPHH.
12. | OGoOmenne 3HaHmii o Hambouee | 4 1
BKHBIX XapaKTEPUCTHKAX BEIICCTB
U XAMHYECKUX MPOIIECCOB
13. | Pe3eps 2
14. | UTOTI'O 68 6 4
YYEBHO - TEMATHYECKOE IIJTAHUPOBAHUE
9 kaacc
Ne | Tema KoauvecrBouacos | KosmmuectBo KoanuectBo
n/n
NMPaKT. pador | KOHTP.padoT
1. | [loBTOpEHUE HEKOTOPHIX BONPOCOB | 2
Kypca HEOpraHMu4eCKOM XUMHUH 8
KJacca
2. XHWMHUYECKUE PeaKIMu B CBEeTE Tpex | 4 1
TEOPUU XUMUU
3. PacTtBopsI. Teopus | 11 1 1
AIIEKTPOJIUTUYECKON TUCCOIUAIIUU
4. Hemerannuueckue snemMeHTHl U ux | 24 3 1
BaKHEHIIIHE XUMHYECKUE
COEIMHEHUS
5. Meranbl 12 1 1
6. | O6mue cBeaenust 06 opraHuyeckux | 9 1




COCAMHCHUAX

YenoBek B MUPE BEIIECTB 3
Pezeps 3
HUTOI'O 68




	Цель курса - вооружение учащихся основами химических знаний, необходимых для повседневной жизни, производственной деятельности, продолжения образования, правильной ориентации и поведении в окружающей среде, внесение существенного вклада в развитие нау...

