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m [TOACHUTENIbHAA 3ATTUCKA

Pabouyast mporpamMmma OCHOBHOIO OOILLIEro oOpa3oBaHUs MO
XUMUM cocTaBlieHa Ha ocHoBe DeaepalibHOTO TOCYIapCTBEHHOTO 00-
pa30oBaTeNIbHOIO CTaHIapTa oo1Iero oopazoBaHus. B Heil Takke yuu-
TBIBAIOTCSI OCHOBHBIE WJeU M mojioxkeHUs: IlporpaMmbl pa3BUTUS U
dopMUpOBaHUSI YHUBEPCAIBLHBIX YUeOHBIX IEMCTBUI IJIST OCHOBHOTO
00111610 00pa3oBaHMsI.

OsBjageHre OOy4YalOIIMMUCI CUCTEMOM XUMUYECKUX 3HAHWM,
YMEHUI 1 HAaBBIKOB HEOOXOIMMO B ITOBCEAHEBHOM KM3HU 111 0€30-
MacHOIo oOpallleHUS ¢ BElIeCTBAMM, MaTepHuajlaMi U XUMUYECKUMU
npoueccaMu. DTO ITOMOTraeT YCIEIIHOMY M3YYeHWIO CMEXHBIX AUC-
LUIUIMH U CIIOCOOCTBYET IIPOIOJKEHUIO O0YyYeHMsI B CUCTEME Cpell-
Hero npodeccuoHaJbHOTO M BhHICIIETO obOpa3oBanHus. HemanmoBax-
HYIO pOJIb CUCTeMa XMMHWUYECKNX 3HAHUM UrpaeT B COBpeMEHHOM 00-
IIECTBE, TaK KaK XUMUSI M XMMUYECKHE TEXHOJOTUU (B TOM YMCIIe
0MO- 1 HAHOTEXHOJIOTMH ) TIPEBPAIIAIOTCSI B PEBOTIOLMOHHYIO IIPOU3-
BOIMTEILHYIO CUITY.

B cootBercTBUM ¢ DeaepalbHBIM roCcyIapCTBEHHBIM 00pa3oBa-
TEJIbHBIM CTaHAApPTOM OCHOBHOIO OOIIETO 0O0pa30BaHUSI 21AGHbIMU
yeassmu 1IKOJIbHOTO XUMUUYECKOT0 00pa30BaHMs SIBJISIIOTCS:

® hopmuposanue y o0OyJalOIIMXCS CUCTEMbl XMMUYECKMX 3HA-
HMH KaK KOMIIOHEHTA €CTECTBEHHOHAYYHbIX 3HAHUI ;

® pazeumue JTUYHOCTU OOYYaKOLIUXCS, UX WHTEIEKTyalbHbIX
1 HPaBCTBEHHBIX Ka4eCTB, (DOPMUPOBAHNE TYMAHUCTUUYECKOTO OTHO-
IIEHUSI K OKPYKAIOIIEeMy MHUPY U DKOJOTMUYECKM IeIeCO00pa3HOro
MOBEICHUS B HEM;

® noHuUMaHue OOyJaIOIIMMUCS XMMHUU KaK IIPOU3BOAMTEIHLHOM
CuJibl 00IIecTBa M KaK BO3MOXKHOI 00jacTu Oymyleil mpodeccuo-
HaJIbHOM JesITeJIbHOCTU;

® pazeumue MBIIUICHUS 00yJaIOIINXCS OCPEACTBOM TaKMX I10-
3HABaTEeJIbHBIX YYEeOHBIX NEUCTBUI, KaK yMeHUe (HOPMYIUPOBATh
npoOyieMy U TUIIOTe3y, CTaBUTh LM W 3aJa4i, CTPOUTH IUIAHBI JO-
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CTVDKEHMS 1IeJIeld M pelleHUsT MOCTaBJICHHBIX 3a1a4, ONpeaesTh Mo-
HSITHSI, OTPAaHUYMBATh UX, OIMCHIBAaTh, XapaKTepMU30BaTh U CPaBHU-
BaTh;

® JOHUMAHUe B3aUMOCBSI3U TEOPUU U MPAKTUKU, YMEHHUE IIPO-
BOMUTH XUMUYECKUI I3KCIIEPUMEHT U Ha €r0 OCHOBE JIeJIaTh BHIBOJIbI
1 YMO3aK/TIOUEHUS.

JI1s1 TOCTUXKEHUST 9TUX LIeJIE B Kypce XMMUU Ha CTYIIEHU OCHOB-
HOTO0 00I1Iero 06pa3oBaHUS peLIAIOTCS CASAYIOIINE 3a0a4u.

— opMupyromcst 3HAHUSL OCHO8 XUMUUECKOLl HaAYKU — OCHOB-
HBIX (paKTOB, MTOHITUN, XUMUYECKNX 3aKOHOB 1 TEOPUIi, BEIpAXKEH-
HbIX OCPEACTBOM XMMUYECKOIO SI3bIKA;

— paszeuearomcsi ymeHus HabJIogaTh U OO0bSICHITh XMMUYECKIE
SIBJICHUSI, TIPOMCXOMASIIIME B MPUPOAE, JAOOPATOPHBIX YCIOBUSIX,
B OBITY 1 Ha IIPOU3BOJICTBE;

— npuobpemaromcs CneyudibHvle YMeHUs U HA8blKU T10 6e30-
MacHOMY OOpallleHWIO C XMMWYECKMMH BeIleCTBaAaMM, MaTepHUajlaMu
U TIpOlIeCCaMU;

— ghopmupyemcs eyMaHUCMu4ecKoe OMHOUeHUe K XUMUU KaK
NPOU3BOAUTEILHOM CHUJie 00IIEeCTBa, C TIOMOIIBI0 KOTOPOI pellaroT-
csI TIT00aTbHbIE TIPOOJIEMBI YEJTOBEUECTBA;

— ocyujecmensiemcs: uHmezpayusi XUMNIeckKou KapTUuHbI MUpa
B €AVHYIO0 HAYYHYIO KapTUHY.

06wan xapaKTepuCTMKa yue6HOro Kypca

JlaHHag paboyast mporpaMma 1o XMMHUM OCHOBHOTO OOIIIEeTro
0o0pa3oBaHMs pacKpbIBaeT BKJIa[ YYeOHOro mpeaMera B JOCTUKCHUS
1eJieli OCHOBHOTO OOIIero 00pa3oBaHUS M ONpeneiseT BaxKHEHIIe
conepKaTeJbHbIC JIMHUU TIpeIMeTa:

v «8eulecmeo, cmpoeHue eulecmea» — COBPEMEHHbIE IIpe-
CTaBJIeHUSI O CTPOEHUM aToMa U BelllecTBa Ha ocHoBe I[lepuonuye-
cKoro 3akoHa u Ilepronnyeckoil CUCTeMbl XMMUUYECKUX DJIEMEHTOB
. . MeHneneeBa, ydeHUsI O XMMHUYECKOI CBSI3M U KpUCTaINYE-
CKOM CTPOEHMHU BEIIEeCTBA;

vV «xXumuueckas peaxuyus» — 3HAHUS O IIPEBPALLCHUSAX OIHUX
BEIIECTB B Jpyrue, TUIIOJIOTMU XUMUYECKMX PeaKlnii, YCIOBUSIX UX
NpPOTEKAaHUS U CII0co0ax yIpaBICHUSI MU,

vV «mMemoobl nO3HAHUA XUMUU» — 3HAHUSA, YMEHUS U HABBIKU
SKCIEPUMEHTAJILHBIX OCHOB XMMWUM JJIs TIOJYyYEeHUS U W3YYCHUS
CBOMCTB BaXKHEMILNUX NPEACTABUTEIEN KJIACCOB HEOPTraHMYECKUX CO-
€IUHEHUIA;

v «npou3zeoo0cmeo u npumeneHue éeu,ecme» — 3HaHUe OCHOB-
HBIX 00J1aCTeil IMPOMU3BOJICTBA U IIPUMCHEHUS BaXKHEUIIINX BEIECTB,
a TaK:Ke OTTBIT Oe30ITacHOro oOpallleHus ¢ BellecTBaMU, MaTepuaia-
MU U IIPOLECCAMU, UCIIOJIb3YEMBIMU B OBITY U Ha IIPOU3BOICTBE;
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vV «A3bIK XUMUU» — OIEPUPOBAHUE CUCTEMOM BaKHEMUILIMX
XUMUYECKUX MOHATUM, 3HAHUE XMUMUUYECKOM HOMEHKJIATYPhI, a TaAKXKe
BJIaJeHUE XUMWUYECKOU CHUMBOJIMKOU (XMMHUYECKUMMU (HOpMyIaMU
¥ YPaBHEHUSIMU);

v <«KOauuecmeeHHble OMHOUEHUS 8 XUMUL» — YMEHUE TIPOU3-
BOIUTH PACUYEThl IO XMMUYECKUM (popMyJiaM 1 YpaBHEHUSIM.

MecTo npeamera B yueoHom miaane. DenepanbHblii rocyaap-
CTBEHHBIN 00pa30BaTeIbHBIN CTaHAAPT IPeAyCMaTPpUBAET U3ydeHUE
Kypca XMMUU B OCHOBHO 11IKOJIe KaK COCTaBHOM YacTu MPeAMETHOM
ob6nactu «EcTecTBeHHOHAYYHBIE ITPEIMETRI».

Hacrosiias mporpaMmmMa MOXeT ObITh peajn30BaHa B JBa 3Tara.

Ilponedeemuueckuii >man 6 7 Kaacce. ITOT KypC paccuuTaH
Ha 1 yac B Heaemo B o0beme 35 yUeOHBIX YacOB U HOCUT peKOMEH1a-
TeJTbHBIN XapakKTep, T. €. BBeIeHIE eT0 B IPAKTUKY OOYIeHMST OCTaeT-
csl Ha yCMOTpeHue o0pa3oBaTeIbHOIO yupexneHus. BeeneHue atoro
Kypca HeM306eXKHO BJIeYeT 3a cO00il HEKOTOpHIe TTOBTOPHI YUeOHOTO
conepxxaHus B 8—9 Kiiaccax, KOTopble, OIHAKO, He HapyIllIaloT paBeH-
CTBa CTAPTOBBIX BO3MOXHOCTEI 00yJIaIOIMIMXCs IO OTHOIIIEHUIO K HO-
BOMY TpeAMeTy. YUUTEII0 OCTaeTcs JUIb MPUHSATH BO BHUMaHUE
3TOT (pakT mpu pa3paboTKe COOCTBEHHBIX pabO4YMX IIPOrpamMm, Kak
C YYETOM 3Tarna MporeaeBTUKM, TaK U 0€3 Hero.

Oobsizameavnwtii 5man 6 8—9 Kaaccax paccuuTaH Ha 2 yaca
B Hezmemo B oobeMe 140 yuyeOHbIX yacoB. M3ydyeHHue 3TOro Kypca gaeT
BO3MOXXHOCTbH BBIITYCKHUKY OCHOBHOM IITKOJIBI yCHenHO caath OI'D
10 XMMUU KaK MpeaMeTa 1o BHIOOpY.

INpennmaraeMslit Kypc, XOTSI ¥ HOCUT OOIIEKYIBTYPHBIN XapaKTep
M HE CTaBUT 3a7a4y NpodeCcCUOHaATbHOM TTOATOTOBKY 00yYaIOLINXCS,
TeM HEe MEHee MO3BOJISIET UM OMPEACIUTHLCS C BEIOOPOM PO uUIst 00y-
YEHUS B CTApIIEN IIKOJIE.

Pe3ynbTaTbl 0CBOEHUA KypCa

Ilo 3aB€pILICHUMN KypCa XMMHWU Ha 3Tari€ OCHOBHOTO o011ero
O6pa3OBaHI/Iﬂ BbIITYCKHUKHA OCHOBHOI WIKOJIbl JTOJIKHBI OBJIAIETh
caeayromumumMm pe3yjabraTaMu:

JInyHoCTHbIE pe3ynbTaThl

— BHaHUe U NOHUMAaHUe. OCHOBHBIX MCTOPUYECKUX COOBITHIA,
CBSI3aHHBIX C Pa3BUTUEM XUMUM; NJOCTUXEHUU B 00JaCTU XMMUU U
KYJIBTYPHBIX TPAAULIMii CBOEUM CcTpaHbl (B TOM YMCJIe HayYHBIX); 00-
ILIEMUPOBBIX JOCTUKEHUI B 00J1aCTH XUMUU; OCHOBHBIX MPUHIIUIIOB
U TIpaBUJI OTHOIIEHUS K TIPUPOIE; OCHOB 3I0POBOTO 0Opasza XMU3HU
U 310pOBbecOeperalnX TeXHOJOTHU; MPaBUJI TTIOBEACHUS B UPE3BbI-
YaHBIX CUTYallMSX, CBSI3AHHBIX C BO3MEWCTBUEM pPa3JIMYHBIX Be-
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IIIECTB; OCHOBHBIX MpaB U 00sSI3aHHOCTEU I'pakaaHWHA (B TOM YHUCIIe
0o0Oyyalollerocs), CBSI3aHHBIX C JUYHOCTHBIM, NPOdecCuOHaTIbHBIM
U XU3HEHHBIM CaMOOMpeaeeHNeM; COLIMAIbHOM 3HAYMMOCTU U CO-
IepxkaHUs podeccuii, CBI3aHHBIX C XUMUCH;

— uyecmeo 2opdocmu 3a POCCUMCKYI0 XMMHUYECKYI0 HAyKy U
JOCTVKEHMSI YYCHBIX, YBaxKeHWE W IIPUHSITUE OOCTVDKECHUN XUMWU;
mo0OBb M OepexkHOoe OTHOIIeHWE K IIPUpOIe; YBaXKeHUE U y4eT
MHEHHMI OKpPYKAIOIIMX K JUYHBIM JOCTVDKEHUSIM B M3YUYEHUU XU-
MUMU;

— HNpu3HaHue 1EHHOCTU COOCTBEHHOIO 3I0POBbSI U 300POBbS
OKpYXKaloluX JI0ACi; HeOOXOOUMOCTU CaMOBBIpaXKeHUSI, caMopea-
JIM3allMM, COLIMAILHOIO IMPU3HAHUS;

— O0CO3HaHUe CTEIEHU TOTOBHOCTU K CAMOCTOSITEIbHBIM IIO-
CTyIKaM U IeHCTBUSIM, OTBETCTBEHHOCTH 32 MX PE3yJIBTaTh;

— nposéaeHue PKOJIOTMYECKOTO CO3HAHUS, JOOpOXenaTeTbHO-
CTH, TOBEPUSI 1 BHUMATEIBHOCTH K JIIOJISIM, TOTOBHOCTU K COTPYIHM -
YeCTBY; MHUIIMATUBBI U JTIOOO3HATEJIbHOCTA B U3YyYEHUU BEIIECTB U
MPOLIECCOB; YOESXKIEHHOCTU B HEOOXOAUMOCTU Pa3yMHOTIO UCITOJIb30-
BaHUS TOCTMXXEHUM HayKU U TEXHOJIOTHIA;

— yMeHue YCTaHaBIUBaTh CBSI3U MEXIY 1I€JIbIO N3yYeHUST XUMUU
M TEM, IJISI 4eTO 3TO HYXKHO; CTPOUTH >KM3HEHHBIE U ITPO(heCCUOHAIb-
HbI€ TUIAHBI C YY€TOM YCIEITHOCTU M3YYeHUSI XUMUU U COOCTBEHHBIX
IPUOPUTETOB.

MeTanpefMeTHble pe3ynbTaThl

— UCNoab308aHUe PA3TUYHBIX MCTOYHUKOB XUMMWYECKOW WH-
dopmalmnu; MoJydeHue Takoii MHpopMalum, ee aHaJIM3, MOArOTOBKA
Ha OCHOBE ATOro aHaIM3a WHOOPMALIMOHHOTO MPOAYKTa U €ro Mnpe-
3eHTaLus,

— npumeHeHue OCHOBHBIX METOHOB ITO3HAHMs (HAOIOOCHMS,
9KCIIepUMEHTA, MOAEJIMPOBAHUS, UIMEPEHUS U T. 11.) IJIsI U3yUYEeHUS
XUMUUYECKUX OOBEKTOB;

— UCNO0Ab306aHUEe OCHOBHBIX JIOTUUYECKUX Orepanuil (aHaiu3a,
CUHTE3a, CpaBHEHUS, OOOOIIEHMS, I0Ka3aTeJIbCTBA, CUCTEMaTH-
3allMu, KjiaacCUpUKaUU U Ap.) TIPU U3YyYEHUU XUMUUECKUX 00bEeK-
TOB;

— ghopmynuposarue BHIBOIOB U YMO3AKJIIOUEHUI 13 HaOIIOIE-
HUI ¥ U3Yy9EHHBIX XUMNYECKNX 3aKOHOMEPHOCTEIA;

— NPOcHO3UPOBaAHUe CBOWCTB BEIECTB HA OCHOBE 3HAHUSI MX
coCTaBa U CTPOEHMUSI, a TAKXKe YCTAHOBJICHUST aHAJIOTUM

— ghopmyaupoeanue Uaei, TUNOTE3 U MyTel MPOBEPKU UX MC-
TUHHOCTH;

— onpedenenue 1eneit M 3aaad yuyeOHON U HCCIeN0OBaTEIbCKOM
JIeSITEIbHOCTHU U ITyTel X TOCTUKEHUS
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— packpoimue TPUIMHHO-CIIENCTBEHHBIX CBSI3E MEXIy cocTa-
BOM, CTPOE€HHEM, CBOMCTBAMU, MPUMEHEHNEM, HAaXOXKIEHUEM B TIPH-
pore ¥ MolydeHUueM BaKHEUIITNX XMMUYECKUX BEIIIECTB;

— apeymenmauusi COOCTBEHHOM MO3ZUILINU U € KOPPEKTUPOBKA
B XOJIe TMCKYCCUU MO MaTepuagaM XUMUYECKOTO COAepKaHUSI.

MpeaMeTHble pe3ynbTaThl

B noznaseameavnoii cipepe

3HaHue (noHuMaHue):

— XMMUYECKON CHUMBOJMKHU: 3HAKOB XUMUYECKUX DBJIEMEH-
TOB, (OPMYJT XMMHYECKUX BEIIECTB, YPABHEHMII XMMUUYECKUX pe-
aKLM;

— BaXXHEWIINX XUMUUYECKUX TTOHATUI: BEIIECTBO, XUMNYCCKUIA
9JIEMEHT, aToOM, MOJIeKyJla, OTHOCUTEJbHbIE aTOMHAasl U MOJIEKY-
JIIpHAst MacChl, MOH, KATUOH, aHUOH, XMMUUYECKAsI CBSI3b, 3JEKTPO-
OTPULIATEILHOCTh, BaJICHTHOCTb, CTETNEeHb OKUCJICHUSI, MOJIb, MO-
JISIpHAsT Macca, MOJISIPHBIM 00bEM, pPacTBOpbI, 3JCKTPOJUTHl U
HEBJIEKTPOIUTBI, BIIEKTPOIUTHUYECKAS IUCCOLMALNSI, OKHUCIUTENh
U BOCCTAHOBUTEJIb, OKWCJIECHHUE W BOCCTAHOBJIEHUE, TEIIOBOM
3(pdexT peakly, OCHOBHBIE THUIIbI peaKLMii B HEOPraHUYECKOM
XUMUU;

— (opMyITMPOBOK OCHOBHBIX 3aKOHOB U TEOPUI XUMUU: aTOM-
HO-MOJICKYJIIPHOTO YYEHUS; 3aKOHOB COXPAaHEHUsI MAacChl BEILECTB,
IMOCTOSTHCTBA COCTaBa BellecTB, ABoraapo; [lepuonnueckoro 3akoHa
. Y. MeHnelleeBa; TEOPUN CTPOCHUSI aTOMa U YUEHUSI O CTPOCHUU
BEIIECTBAa; TEOPUU 3JICKTPOJUTUYECKON IMCCOUMALIMUA W yICHUS
0 XUMMYECKOI peaKIru.

Ymernue nazvicams:

— XUMUYECKUE JICMEHTHI;

— COEIMHEHUS U3YUYEHHBIX KJIACCOB HEOPTaHWUYECKUX BEIIECTB;

— OopraHM4YecKre BelIecTBa 110 UX (opMyJie: MeTaH, 3TaH, 3TH-
JIEH, aleTWIeH, METaHOJ, 3TaHOoJ, NIULIEPUH, YKCyCHasl KHUCIOTa,
IJII0KO3a, caxaposa.

ObwsicHenue:

— (pu3MyecKoro cmhpicia aTOMHOro (IOPSIAKOBOIO) HOMeEpa
XMMUUYECKOTO 3JIEMEHTa, HOMEPOB IpYIbl U nepuona B [lepuonu-
yeckoit cucreme [. WM. MeHnelieeBa, K KOTOPBIM 3JIEMEHT IPU-
HaJICKUT;

— 3aKOHOMEpPHOCTEW WM3MEHEHUs CTPOCHHUsI aTOMOB, CBOWCTB
3JIEMEHTOB B TIpe/esiax MajbIX IEPUOA0B U A TPYIIN, a TAKXKE CBOMCTB
00pa3yeMbIX UMU BBICILIMX OKCHUIOB Y TUAPOKCUIOB;

— CYILIHOCTH TIpollecca 3JeKTPOJIUTUIECKOIM TUCCOLMALIN U pPe-
aKI Ui MOHHOTO OOMEHa.



Ymenue xapaxkmepuzoeams:

— XHMMYECKHE IIEMEHTHI (OT BOHOPOAa IO Kajblivsl) HA OCHOBE
ux nojioxkeHus B Ileprmonnyeckoii cucreMe XUMUYECKUX 3JIEMEHTOB
. Y. MeHnneneeBa 1 0COOEHHOCTE! CTPOSHUSI X aTOMOB;

— B3aMMOCBSI3b MEXAY COCTaBOM, CTPOEHHUEM 1 CBOMICTBAMU He-
OpraHMYeCKUX BEIIECTB;

— XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKMX
BellecTB (OKCUMIOB, KHUCIOT, OCHOBaHUI, aM(MOTEPHBIX COCTMHEHUIA
U COJIeit).

Onpedenerue:

— cocCTaBa BEIIECTB 10 UX (hopMyiaM;

— BaJICHTHOCTU W CTEIIEHW OKMCJICHUS 3JIEMEHTOB B COCIUHE-
HUU;

— BUIOB XMMUYECKOI CBSI3U B COSAUHEHUSIX;

— TUIIOB KPUCTAJJINYECKUX PEIIECTOK TBEPIbIX BEILIECTB;

— MNPUHAIIEKHOCTU BEIIECTB K OIIPEACICHHOMY KJIaCCy COEdU-
HEHW;

— TUIIOB XMMUYECKUX peaKIInii;

— BO3MOXKHOCTH IIPOTEKAaHUS peaKlIMii MOHHOTO OOMeHa.

Cocmaenerue:

— CXeM cTpoeHus1 aToMoB nepBbix 20 amemeHToB Ilepnomuue-
ckoii cuctemsbl . M. MeHaeneena;

— (bopMyn1 HEOPraHUYECKUX COSAMHEHUI N3YyYEeHHBIX KJIaCCOB;

— YpaBHEHUI XUMMUUYECKUX PEAKLINMNA.

be3zonacnoe obpauwenue ¢ XuMn4ieckoil nocynoi u jadboparop-
HBIM 00OpPYIOBaHUEM.

Ilposedenue xumuneckoeo sKcnepumeHma:

— MNOATBEPKIAIONIET0 XMMUYECKIE CBOMCTBA M3YYEHHBIX Kjlac-
COB HEOPTraHUYECKUX BEILECTB;

— MOATBEPKIAIONIET0 XMMUYECKUI COCTaB HEOPraHMYECKUX CO-
€IUHEHUA;

— TIO TTOJAYYEHMI0, COOMpPAHUIO U paclio3HaBaHUIO ra3oo0pas-
HBIX BellIeCTB (KUCI0poaa, BOIOpoaa, YIJIEKHMCIOro ra3a, aMMuaKa);

— TI0 OMNpEIeJICHUIO XJIOPUI-, cyabdaT-, KapOOHAT-MOHOB U
MOHA aMMOHMSI C TTOMOIIIbIO KAYECTBEHHBIX PEaKIIUIA.

Boviuucnenue:

— MAacCOBOM TOJIM XMMMYECKOIO 3JeMeHTa I10 (popmyJsie coeau-
HEHUS,

— MAacCCOBOI J0JIM BEIleCTBA B pacTBOPE;

— MAacChbl OCHOBHOTO BEIIeCTBa IO M3BECTHOII MaCcCOBOM [0JIe
MpUMeCe;

— 00BEMHOI 01 KOMITOHEHTa Ta30BOM CMECH;

— KOJIMYEeCTBa BellleCTBa, 00beMa MJIM MAacChl BelIeCTBa I10 KO-
JIMYECTBY BeIleCTBa, 00beMy MJIM MacCe pPeareHTOB WM IIPOAYKTOB
peakiuu.
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Hcnoavzoeanue npuobpemenHvix 3HAHUU U YMEHUL 8 NPAKMU-
YecKoll 0esimeabHOCMU U NO8CEOHEBHOU HCUSHU:

— JJTsT 6e30MacHOro o0pallleHusI ¢ BEIIECTBAMU U MaTepuaiaMu
B MOBCEIHEBHON XW3HU U IPAaMOTHOTO OKa3aHWUs MEepPBOil MOMOIIU
MPHY OXOTax KUCIOTaMU U 1IeJI0YaMu;

— JIJ1s1 OOBbSICHEHUSI OTAEIbHBIX (haKTOB U MPUPOIHBIX SIBJICHUI;

— JUISI KPUTUYECKOW OLeHKM MH(pOpMallMM O BellecTBax, McC-
MOJIb3YEMbIX B OBITY.

B neHHocTHO-OpUEeHTAIIMOHHOM c(epe

AHaau3 u oyenka TOCIEICTBUN IJI11 OKPYXKAIOIel cpeabl ObITO-
BOW 1 TIPOU3BOACTBEHHOM NEATEIbHOCTU YEJIOBEKA, CBI3aHHOM C MO-
JIydeHUEM U TepepadboTKON BEIIECTB.

B Tpynosoii chepe

Ilposedenue onepayuii c UICMOJIL30BAaHUEM HarpeBaHMs, OTCTa-
uBaHUs, (UIBTPOBAHUS, BBITIAPMBAHMUS; TIOJyUYEeHUsI, COOMpaHUsl,
pacrno3HaBaHUs BEIIECTB; U3TOTOBJICHUST MOJIeSIei MOJIEKYJI.

B cepe 6e3onacHOCTH XKM3HEAEATETbHOCTH

— Cobardenue TIpaBUI TEXHUKU 0€30MACHOCTHU MpPU MPOBEIS-
HUU XUMUYECKOTO IKCIIEPUMEHTA;

— OKa3aHue TIepBOU MOMONIU MPU OXOTax, Mope3ax U XuMuye-
CKMX TpaBMax.



m COAEPXAHUE KYPCA

MponepaeBTMYECKUMN KYpC
XuMus B LLEHTPe eCTeCTBO3HaHMS

XuMusi Kak 4acThb ecTrecTBo3HaHusA. IIpeaver XumMum.
EctecTBO3HAHME — KOMILJIEKC HayK O mpupoae: (GU3MKH, XUMUU,
o6uonornu u reorpadun. [TonoxuTeTbHOE W OTpHUIIATEIEHOE BO3/IET-
CTBME YeJIOBEKa Ha MPUPOLIY.

IMpenmer xumun. Tena u BemecTBa. CBOMCTBA BEIIECTB KaK MX
WHAWBUAYyaTbHbIe TIpu3Haku. CBOHCTBa BEIIECTB KaK OCHOBAa UX
TMIPUMEHCHUS.

MeTonpl u3ydyeHUus1 ecrecTBo3HaHmMs. HaGironmeHue kak oc-
HOBHOIT METOI TTO3HAHUS OKPYKAIOIIETo MUpa. YCIOBHS ITPOBEICHUS
HaOmoneHus. Tunoresa Kak MpeamnosokeHue, oObSICHSIONIEe WIN
Mpe/cKa3biBalollee MpoTeKaHue HaOI01aeMOoro SIBJIeHUs. DKCIepu-
MeHT. JlaGopaTopus. DKCIEpUMEHT Ja0OPaTOPHLIA M JTOMAIIHUA.
CrocoObl (puKcHUpoBaHUs Pe3yabraToB 3KcrepumeHTa. CTpoeHue
TUIaMEHU CBEYM, CyXOTro ropioyero, ClIMpPTOBKU.

MpakTnyeckas pabota «3HAKOMCTBO C JIaDOPATOPHBIM O0OPYIO-
BaHueM. [IpaBuiia TeXHUKU 0e30MacHOCTU MpU paboTe B XMMUYE-
CKOM KabuHeTe (J1abopaTopum)».

MpakTuyeckas paborta «HabmoneHue 3a ropsiieii CBe4oii. YCTpoii-
CTBO CITMPTOBKM. l'[paBI/ma pa6OTBI C Harp€BaTCJIbHbIMU HpI/I60paMI/I».

MopenupoBaHue. Monesn Kak abcTparupoBaHHbIE KOITUU U3Y-
yaeMbIX 0ObEKTOB U MpolieccoB. Moaenu B husurke. DaeKTpodopHast
MallMHa Kak abcTparupoBaHHast MoAeIb MOJHUMU. Moaenu B 6100~
run. buonornueckue Mymsku. Mogenu B XMMHMU: MaTepualbHbIE
(Moaeau aTOMOB, MOJIEKYJI, KPUCTAJIJIOB, alllapaToB U YCTAHOBOK) U
3HAKOBbIE (XMMUYECKUE 3HAKM, XUMUYEeCKHe (POPMYJIBI M XMMUYE-
CKU€ YpaBHEHMSI).

XumMnuyeckasi CUMBOJIMKA. XuMudeckre 3Haku. MIx ob6o3Haue-
HUE, MPOU3HOIIIEHNE U MH(hOpMaIKs, KOTOPYIO OHU HECYT. XUMUYe-
ckue ¢opmyibl. Ux o6o3HaueHUe, MPOU3HOIIEHEe U UH(hOpMaIIus,
KOTOpYyI0 OHU HecyT. MHaeKehl 1 KO3 PUIIMEHTHI.

Xuvusa u (pu3uka. YHUBEPCAJIBHBIA XapakTep NOJIOXKEeHUM
MOJIEKYJIIPHO-KUHETHYECKOoi Teopuu. [ToHATUS «aTOM», «MoOJe-
KyJa», «doH». Kpucramimueckoe coctosiHue BeulecTBa. Kpucran-
JIMYEeCKMEe pelleTKU TBepablX BelecTB. Jduddysus. bpoyHoBcKoe
JIBUKEHMUE.

Xumusa u puzuka. ArperaTHble COCTOsSIHUS BemiecTBa. [ToHs-
THEe 00 arperaTHOM COCTOSIHMM BelllecTBa. ['a3000pas3Hble, XKUIKUE U
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TBepAble BellecTBa. Kpucraniuueckre u amopdHbIe TBEpAbIE Bellle-
cTtBa. PU3nUecKre U XMUMUYECKHUE SIBJICHUSI.

Xumus u reorpadus. [eonornyeckoe cTpoeHUe MmiaHeTbl 3eM-
JISl: SIApO, MaHTUsI, TuTocdepa. DIEMEHTHBIN COCTaB Ire0JIOTUYECKUX
COCTaBHBIX YacTell raHeTbl. MUHepasibl U TOpHbIE Mopoabl. Marma-
TUYECKUE U OcaJlouHble (OpraHMyeckKue W HeopraHuyeckue, B TOM
YUCJIE U TOPIOYNE) OPOIbI.

Xumus u 6uooruss. XMuMUUIeCKUI COCTaB XXKMBOM KJIETKU: HEOP-
raHnyeckue (Bojga U MUHepaJibHbIe COJIM) U opraHuueckue (0eKu,
JKUPBI, YIJIEBOMbI, BATAMUHBI) BEIIECTBA.

ITpocTbie U ClIOXKXHBIE BEIECTBA, UX POJIb B XXU3HEAEITETbHOCTU
OpPraHuU3MOB.

buonoruyeckasi pojib BoAbl B XXUBOM KjieTke. PoTtocuHTe3. Posb
xyiopoduiia B porocuHTede. bruonornueckoe 3HaueHUE XKUPOB, Oe-
KOB, 3(PUPHBIX Maces, YIIeBOJOB U BUTAMUHOB ISl KM3HEesITeb-
HOCTHU OPTaHU3MOB.

KauecTBeHHble peakuuu B XuMuH. [ToHsITMEe 0 KaueCTBEHHbBIX
peakiusax Kak O peakliusiXx, BOCTIPUHUMaeMblX OPTraHOJIENITUYECKU C
MOMOIIIBIO 3pEHUs, CJiyXa, OOOHSHMS. AHaIUTUYECKUIT 2(PEPEKT.
OmnpenensieMoe BEIIECTBO 1 peakTUB Ha Hero. BO3MOXXHOCTh n3MeHe-
HHUS POJIM Ha MPOTUBOIIOJIOXHYI0. PacnipocTpaHeHure 3anaxa oaeko-
JIOHa, OYXOB WIM JAe30d0paHTa Kak mpoliecc nuddysun. Oo6pasiibl
TBEPAbIX BEIIECTB KPUCTALIMYECKOTO CTpoeHusl. Moaenu Kpucra-
JIMYECKUX PEIIETOK.

NemoHcTpaumu. KouteKimss pa3HbIX Tl U3 OMHOTO BEIIeCTBA WM
MaTtepuaia (HampuMmep, crekia — JjadbopaTtopHas mocyna). Koiek-
1Ml Pa3INYHbBIX TeJl Uian dhotorpaduil Tea U3 aTIOMUHUS I UILTIO-
CTpalluy UJIeU «CBOMCTBAa — MPUMEHEHUEe». YueOHoe 000pya0BaHue,
HCITOJIb3yeMOe TIpU U3y4eHUur GU3MKU, OMOJIOTUU, reorpaduu U Xu-
MUM. DiekTpodopHasi MalliMHa B AeiicTBUu. I'eorpaduueckue Mose-
Jm (Tno0yc, kapra). buonornyeckue Moaenun (MyJIsizKM OpraHOB U CU-
CTEM OpPraHOB pacTeHMI, SKUBOTHBIX M YeloBeka). dusndueckue u Xu-
MUWYECKIE MOIEIIN aTOMOB, MOJIEKYJI BEIIECTB M MX KPUCTATUTMIECKIX
pemreToK. O6GBEeMHBIEC U IIIAPOCTEPKHEBBIE MOMIETN BOIBI, YIIIEKUCIO-
TO M CEpHUCTOTO Ta30B, MeTaHa. PacripocTpaHeHne 3amaxa oaeKoJo-
Ha, IyXOB WJIM JIe30/I0paHTa Kak Ipoiecc nuddy3un. OOpasiibl TBEp-
IIBIX BEIIECTB KPUCTAIINYECKOTO CTpOoeHMsI. Momenu KpucTautnde-
CKMX pelieToK. Tpu arperaTHbIX cocTosiHUS Bonbl. «IlepenuBaHue»
YIJIEKMCIIOTO ra3a B CTakaH Ha ypaBHOBEIIEHHbBIX Becax. Kosiekius
KPUCTAJTMYECKUX U aMOP(MHBIX BelIeCTB U usneaunii u3 Hux. Kosiek-
LIS MUHEPAJIOB (J1a3ypuT, KOPYH, XaJIbKOTIUPUT, (DIIOOPUT, TaIUT).
Kostekuust ropHbIX TTOpoJ, (IrpaHUT, pa3iudHbie (DOPMbI KaJIbLIMTA —
MeJl, Mpamop, Hu3BecTHsK). Kosaekiusi roprouyux HCKOoIaeMbIX
(HedThb, KAMEHHBIH YTroJib, ciaaHlbl, Topd). CnupToBasi IKCTpaKIIUs
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xJiopouiia U3 3eleHbIX JUCTheB. KauecTBeHHas1 peakiysli Ha KHUC-
nopon. KadecTBeHHas1 peaklusi Ha YINIEKMCIbI ra3. KauyecTBeHHas
peakis Ha U3BECTKOBYIO BOIY.

JlabopartopHbie onbiTbl. OmricaHe CBOWCTB KMCI0OPOIa, YKCYCHOM
KUCJIOTHI, amtoMuHus. CTpoeHUe njaaMeHu (CBeYU, CITUPTOBKHU, CYXO-
ro roptouero). MarotosieHue Momeneil MOJEKYT XMMUYECKHMX Be-
1IeCTB U3 TacTuinHa. HabmogeHue 6pOyHOBCKOTO NBMXKEHUS Ya-
CTMYEK YEPHOI TYIIM ToA MUKpOCKoTioM. M3yyeHue rpaHuTa ¢ 1mo-
MOIIIBIO YBETWUHUTENIPHOTO cTekia. OOHapy:KeHUe XHpa B ceMeHax
MONICOJIHEYHUKA 1 rpellkoro opexa. O6HapyxeHue a3(pupHbIX Macen B
arnejbCMHOBOU Kopke. OOHapyxeHue Kpaxmaia 1 0enka (KJIeiKoBu-
HbI) B IMIIeHUYHOU MyKe. [IpomyckaHue BbIIbIXaeMOTro BO3/1yXa yepes3
M3BECTKOBYIO BOIY.

MatemaTuMKa B XuMuu

OTHOCHUTEIbHbIE ATOMHASA U MOJIEKYJIApHAs Macchl. [ToHsTre
00 OTHOCUTENILHOI aTOMHOI U MOJIEKYJIIPHOI Maccax Ha OCHOBE BO-
IopomHoi enuHULbl. HaxoxXaeHrue OTHOCUTEIbHOM aTOMHOI MacChl
XUMMYECKUX 2yeMeHTOB 1o Tabauie . M. MenneneeBa. Haxoxne-
HUE OTHOCHUTEJbHOU MOJEKYJISIpHOI Macchl Mo (opMmyJie BellecTBa
KaK CyMMbI OTHOCUTEJbHBIX aTOMHBIX MaccC, COCTaBJISIIOIINX Bellle-
CTBO XUMUYECKUX DJIEMEHTOB.

MaccoBas 101 XUMHYECKOT0 3JIEMEHTA B CJI0XKHOM Bellle-
ctBe. [ToHsATHE 0 MacCOBOI1 J0JIe XMMUYECKOTO 3jieMeHTa (W) B CJIOXK-
HOM BellleCTBE U ee pacueT 1o (opmysne BeimlectBa. HaxoxneHue
(dopmysbl BeniecTBa MO 3HAYEHUSIM MAacCCOBBIX A0JIEH 00pa3ylolmx
€ro 2JIEMEHTOB.

Yucrtpie BemecTBa U cMmecu. [loHsiTue O YMCTOM BelIEeCTBE
u o cmecu. CMmecu razoo0pa3Hblie (BO3MyX, IIPUPOIHBIN ras3), XXKUIKUe
(HedTh) U TBepable (ropHbIe MOPOAbl, KyaruHapHble cMecu 1 CMC).
CMecH roMOTeHHbIE 1 TeTEPOreHHbIE.

O0beMHas 10JIs1 KOMIIOHEHTA Ta30Boil cMecH. [loHATHE 00
o0beMHOI fosie (¢) KoMIoHeHTa ra3oBoil cMecu. CocTaB Bo3nyxa U
npupoaHOro rasa. Pacuer oObemMa KOMIIOHEHTA ra3oBOii cCMecH MO
ero o0ObeMHO J10J1e 1 HA00OPOT.

MaccoBas 104 BelecTBa B pacTtBope. [loHsiTue o MmaccoBoit
Jojie BellecTBa (w) B pacTBope. PacTBopuTtenb U paCTBOPEHHOE Be-
1ectBo. Pacuet Macchbl pacTBOPEHHOTO BEIIIECTBA 10 MaCCe pacTBopa
M MacCOBOW J10JIe PaCTBOPEHHOIO BElIeCTBA U APYrUe pacueThl C UC-
MOJIb30BAHMEM DTUX MTOHSITUN.

Mpaktuyeckaa pa6orta «IIpuroroBieHue pacTBopa C 3adaHHOMR
MacCOBOWM [10JIEW paCTBOPEHHOIO BELLIECTBAY.
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MaccoBas noas npuMmeceii. [ToHsTUEe O YUCTOM BelIECTBE U
npuMecu. MaccoBas 10Jis1 mpuMecu (w) B 00pasie UCXOIHOTro Bellle-
ctBa. OcHOBHOE BellecTBO. PacueT mMacchl OCHOBHOTO BelIECTBa IO
Macce BEIEeCTBa, COAEPXKAIIETro OIPEIEIEHHYI0 MAacCOBYIO [IOJIO
mpuMeceit, 1 ApyTue pacyeThl ¢ UCTIOTB30BAHUEM ITHUX MTOHSITUIA.

lemoHcTpauun. MuHepasbl KyrpuT U TeHopuT. Kosuiekiiuu pas-
JIMYHBIX BUAOB MpaMopa U u3nejuii (Maiu WUTIoCTpaluil u3neanin) us
Hero. CMech peuHOro U caxapHoro Iecka u ux pasaeiacHue. Kosnek-
st Heptu 1 HeTenpoaykToB. Kostekims ObITOBBIX cMecel (KyJu-
HapHbIX cMmeceil, CMC, mamMItyHeil, HamMTKOB U ap.). duarpamma
00BEeMHOI0 cocTaBa Bo3ayxa. JAumarpaMma oObEMHOIO CocTaBa Mpu-
ponHoro raza. O6pasibl BEeIIeCTB U MATePUAJIOB, COACPXKAILIMX OIpe-
JIeJICHHYIO 1OJTI0 TpUMeceid.

Jla6opatopHble onbITbl. M3ydeHKe cocTaBa ObITOBBIX KYJIMHAPHbBIX
U XO3SIMCTBEHHBIX cMeceil o aTukeTkaM. M3yyeHue coctaBa HEKOTO-
pBIX OBITOBBIX M (hapMalleBTUYECKUX IIPEIapaToB, COMCPXKAIINX
ONPEIECTCHHYIO JOJII0O MPUMECEN MO UX ITUKETKAM.

fBneHus, npouncxopsawme C sewecrsamu

Pa3nenenue cMmeceii. [loHsaTHe 0 pa3aeleHUM CMECEil U OYUCT-
Ke BellecTB. HekoTophle nmpocTeiilime crocoObl pa3naejieHUus CMeceil:
MIpocenBaHue, pa3ie/icHue CMeCceil ITOPOIIKOB 3Kele3a U cephbl, OTCTa-
MBaHWE, AeKaHTaUsI, IEeHTpUMYrupoBaHue, pa3neicHUe C IOMOIIbIO
NEJIUTEIbHOM BOPOHKU.

dunsTpoBanue. DuibTpoBaHue B J1aboparopuu, OBITY U Ha
npousBonacTse. [ToHsTHE O DUIBTpaTe.

Ancopouusi. [ToHssTue 06 amcopoumnu U aacopoeHTax. AKTUBU-
POBaHHBIN Yrojib KaK BaKHEHIIMNi amcopOeHT, ero MUCIIOJb30BaHUE
B OBITY, Ha MPOM3BOACTBE M B BOSHHOM Jiejie. YCTPOMCTBO IMPOTU-
BoOrasa.

Jductmiisauua. JucTuiiisioust Kak IIPOLecC BBIASICHUS Belle-
CTBa U3 XUAKON cMecu. JIucTuaiupoBaHHas Boaa U 00J1acTu ee Mpu-
MEHEHMUSI.

Kpucrammsanusa win Beinapusanue. Kpucrammm3auus U Bbl-
napuBaHue B jjabopaTtopuu (KpUCTAJIM3AaTOPHI U (papdopoBLIe Yall-
KM IS BblllapuBaHUs) U npupoje. Ileperonka HedTu. Hedremnpo-
IyKThl. @paKLMOHHAs TTepEeroHKa KUIKOTO BO3IyXa.

MpakTyeckas pa6ora «OQuucTka MOBAPEHHOM COJIN».

Xumuueckue peakuum. [ToHsiTMe 0 XMMUUYECKON peaklMU Kak
npoliecce MpeBpalleHus] OAHUX BELIECTB B Apyrue. YCIOBUSI TCUCHUS
U NpeKpalleHuss XMMUYECKUX peaKIuid.
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le/l3HaKﬂ XUMHYECCKHUX peaKmm. HpI/IBHaKI/I XUMHNYECKUX PC-
aKLMWI: U3BMEHEHUE LIBETA, BBINIAJCHUE OCajliKa, PaCTBOPCHUC I10JTYy-
YEHHOIoO ocCaJaka, BbIACIICHUE ra3a.

HlemoHcTpauun. I1pocenBaHue cMecu MyKHW M caXapHOTO Tecka.
PazneneHue cMecu MoOpoIIKOB cepbl U Xkenesa. PazneneHue cMmecu
MOPOILIKOB cepbl U Nnecka. PazneneHne cMecu Bolbl U PACTUTEILHOTO
Macjia ¢ MOMOIIBIO JeauTesibHOW BopoHKU. LleHTpudyruposaHue.
dunsrpoBanue. Komutekims pecnipaTopHbIX MAaCOK M MapJIeBBIX T10-
BSI30K. AICOPOLIMOHHBIE CBOMCTBA aKTUBUPOBaHHOTO yrisi. Cuinka-
rejib U eTo IpUMeHeHHMe B ObITY U JIETKOI MpOMbIIIeHHOCTU. [TpoTu-
BOra3 M ero yctpoictBo. [TonydeHune nucTuaiiMpoBaHHOMN BOABI C MO-
MOIIIBIO J1a0OPaTOPHOM YCTAHOBKM ISl TIEPErOHKHU KUIKOCTEH.
PazneneHue cMecu TepmaHraHaTa M Juxpomara Kajausi Crocooom
kpuctamm3aunu. Komrekuus «Hedts 1 HedTenponykTel». Bzanmo-
JIeCTBHE MOPOIIKOB XeJie3a U cepbl NMpU HarpeBaHuu. IlogydyeHue
YIJIEKMCJIOTO ra3a B3auMOJIeCTBMEM MpaMopa ¢ KUCJIOTO U OOHapy-
JKeHME ero ¢ TIOMOIIbIO0 U3BECTKOBOM Boabl. KaTanutrnueckoe pasiio-
JKeHHEe TepoKcuaa Boaopoaa (KaTajam3aTop — AMOKCHUA MapraHiia).
depMeHTAaTUBHOE pas3iokeHMe MePOKCHUIa BOAOPOIA C TTOMOIIbIO Ka-
Tanadbl. KUCTOTHBIM OrHETYUIMTENb, €r0o YCTPOUCTBO W MPUHLIUI
nerictBus. Peakiust HelTpanu3aluy OKpallleHHOro (eHoipTanen-
HOM pacTBopa IleJIoun KuUciaoToii. BzaumoneiictBue pactBopa mnep-
MaHraHaTa M AuxpoMarta Kajusi ¢ pacTBOpoM cyiibputa HaTpus. [1o-
JyyeHue ocanaka ruapokcuaa menu (II) mnu runpoxcuna xenesa (I11)
peakiiveit ooMeHa. PacTBopeHue MoJlydeHHbIX OCaJAKOB TUAPOKCUIOB
MeTaJlJIoB KucaoTol. [TonyyeHure yriieKucaoro raza B3auMoOAeCTBU -
€M pacTBOpa kapboHaTa HaTpusi C KUCJIOTOM.

JlaGopatopHble onbiTbl. PasmeneHne cMecu Cyxoro MoJIOKa U ped-
Horo mecka. M3rorosieHue ¢uiabrpa u3 (QUILTPOBAJIbHON Oymaru
Wi OyMaxxHoi candeTku. M3rotoBieHre MapieBbIX MOBSI30K Kak
CpeICTBA WHAWBUAYAJIbHON 3alllMThl B TEPUOA AMUIAEMUU TpUIIA.
M3ydyeHne cocraBa M IpUMEHEHMST CUHTETUYECKUX MOIOIIIMX CPEICTB,
coiepxXalux 3H3uMbl. M3ydyeHne ycTpolCcTBa 3aKUTAJIKU U €€ Ila-
MEHU.

Paccka3sbl no xumnu

Paccka3bl 00 ydeHbIX. Boinaromivecsi pycckue ydyeHble-XUMU-
KU: XU3Hb U aesteabHocTh M. B. JlomoHocoBa, /. M. MeHaeneesa,
A. M. bytieposna.

Paccka3bl 00 3j1eMeHTax M BemiecTBax. MeTajulbl: aJlOMU-
HUM, Xene30, 3070T0. HemeTanbl: a3ot, Bogopon. Bona. Xnopun Ha-
Tpusi. KapOboHaTt KaimbLus.

Paccka3sbl 0 peaknusx. ®orocunres. lopeHue. Kopposus me-
TaJIJIOB.
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MpakTuyeckaa pabota (JlomMalIHUI SKCIIepUMEHT) «BbipamuBa-
HUE KPUCTAJUTOB COJTN».

NpakTuyeckas pa6ota (momainHuil sKcrepumeHT) «Kopposus
METAJIJIIOB».

OCHOBHOM KypC
BeepeHue

TIpeameT xumMuu. MeTonsl MO3HAHUS B XMMUU: HAOJIIOAEHME,
BKCIIEPUMEHT, MoaeanpoBaHue. VICTOUHMKM XMMUYECKO MH(opMa-
LIMU, ee TIOJIydeHUE, aHAJIN3 U TIPEICTABICHNE eTO Pe3yIbTaToOB.

TToHaTHE O XMMHUYECKOM 3JIeMeHTe U (popMax ero CyliecTBOBa-
HUS: CBOOOJHBIX aTOMaX, IIPOCTHIX U CIIOXHBIX BEIeCTBaX.

IIpeBpamenust BemecTs. OTIMUMe XUMUISCKUX peaKIuii OT Qu-
3UYECKUX sBJIeHUI. Ponb XuMuM B XXM3HU 4enoBeKa. XeMopuins
u xeModoousl.

KpaTkue cBemeHUs U3 UCTOPUU BO3HUKHOBEHUSI U Pa3BUTHUS
XUMUM. Posb OTeueCcTBEHHBIX YUEHBIX B CTAHOBJIICHUU XUMUYECKON
Hayku — pa6otel M. B. JlomoHocoBa, A. M. bytieposa, /1. 1. MeH-
Jeieena.

XuMnyeckast CMMBOJIMKA. 3HAKU XUMUYECKUX 3JIEMEHTOB U IPO-
HUCXOXIeHUEe X Ha3BaHWil. Xumndeckue opmyiibl. MHAEKCH U KO-
s punmeHTel. OTHOCUTEIBLHBIE aTOMHAsI M MOJIEKY/IsSIpHask MacChl.
ITpoBeneHue pacueToOB MaCCOBOI JOIM XUMUUECKOTO BJIEMEHTA B Be-
LLIECTBE Ha OCHOBE ero (pOpMyJibl.

IMepuonmueckast cucreMa XxuMmudeckux ameMeHToB [I. M. Menne-
JieeBa, ee CTPYKTypa: Malible U OOJbIIMEe TEePUOAbI, TPYIIbl U MOI-
rpymnbl. [Tepuonnyeckas cucteMa Kak CIipaBOYHOE MOCOOUe sl TTO-
JIy4eHMsI CBEACHUI O XMUMUYECKUX DJIEeMEHTaX.

DlemoHcTpauumu. Mogaenu (1apoctepxkHeBbie U Crioaptra—bpu-
m1eba) pa3IMYHBIX MPOCTBIX M CJIOXHBIX BellecTB. Kosmekums cre-
KJISTHHOM XMMUWYeCcKoi Tocyabl. Kosuiekiys MaTepuanoB U U3t
U3 HUX Ha OCHOBE allloMUHMsI. B3auMoneiicTBe Mpamopa ¢ KUCJIO-
TOI U TIOMYTHEHNE U3BECTKOBOI BOJIBI.

JlabopatopHbie onbiTbl. CpaBHEHME CBOMCTB TBEPABIX KPUCTALI-
YEeCKMX BEIIeCTB M pacTBOpoB. CpaBHeHUE CKOPOCTH HCTIApeHUS
BOJIbI, OIEKOJIOHA Y STUJIOBOTO CITUPTa ¢ (PUIETPOBAILHOM OyMaru.

ATOMbI XMMUYECKUX 3NEMEHTOB

ATOMBI Kak (opMa CyIIECTBOBAHMSI XMMUUYECKUX 3JIEMEHTOB.
OCHOBHBIE CBEIEHUST O CTPOSHUHU aTOMOB. JloKa3aTeIbCcTBa CIIOXKHO-
ctu ctpoeHust atomoB. OrnbiThl Pedepdopna. [lnaHetapHast mojenb
CTPOCHMSI aTOMa.
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CocTaB aTOMHBIX SIAEp: MPOTOHBI, HEHTPOHBI. OTHOCUTEIbHAS
aToMHasl Macca. B3auMOCBsI3b MOHITUIA «IIPOTOH», «<HEUTPOH», «OT-
HOcUTeIbHasi aTOMHasi Maccay.

W3meHeHure yncia IIpOTOHOB B siApe aToMa — 00pa30BaHME HO-
BBIX XUMUYECKUX DJIEMEHTOB.

M3MeHeHre 4yunciaa HEWTPOHOB B SIIpe aToMa — OOpa3oBaHME
nzotoroB. CoBpeMeHHOE OIpeae/ieHUe MOHSITUS «XUMUUECKUI 3J1e-
MeHT». M30TOoIbI KaK pa3HOBUIHOCTH aTOMOB OJHOIO XMMWYECKOTO
BJIeMeHTa.

DnexTpoHbl. CTpOoeHUE JIEKTPOHHBIX YPOBHEN aTOMOB XMMUIYE-
CKHX 3JIEMEHTOB MaJjbIX nepruonaoB. [loHsITue o 3aBepIIeHHOM 3JIeK-
TPOHHOM YPOBHE.

Ilepuonuueckast cucteMa xXuMudeckux aaemMeHToB /1. M. MeHne-
JieeBa U CTPOEHUE aTOMOB: (DU3UYECKMIT CMBICT MOPSIIKOBOIO HOME-
pa ajieMeHTa, HoMepa TpyMIibl, HoMepa nepuosa.

W3meHeHue 4unciaa 3JeKTPOHOB HA BHEIIHEM 3JEKTPOHHOM
YPOBHE aToMa XUMHYECKOIO 3JIeMEeHTa — 00pa30BaHMeE MOJI0XUTEIb-
HBIX M OTpULATEAbHBIX MOHOB. MOHBI, 0Opa3zoBaHHbLIE aTOMaMU
METaJ/UIOB U HeMeTasIoB. IIpuuyuHbl U3BMEHEHUSI METaUIMYEeCKUX U
HeMeTaJlJIMYeCKUX CBOWCTB B Ilepuogax u rpynmax. O6GpaszoBaHUe
ouHapHBIX coennHeHMii. [loHsgTe 00 MOHHOI cBsI3U. CxeMbl 0Opa-
30BaHUSI MOHHOM CBsI3U. B3anmoneiicTBre aTOMOB 2JIEMEHTOB-HEME -
TaJIJIOB MeXIy co00li — oOpa3oBaHME IBYXaTOMHBIX MOJEKYI IpO-
cThIX BellecTB. KoBajieHTHasI HeMoIsipHasi XMMU4YecKasl CBSI3b. DJIeK-
TPOHHBIE U CTPYKTYPHbBIE (POPMYJIBI.

B3anmMopeiicTBie aTOMOB HEMETaJJIOB MeXIy coboil — obpa-
30BaHME OWHAPHBLIX COCOMHEHMI HEMETAJUIOB. DJIEKTPOOTpULIA-
TelbHOCTh. KoBasnieHTHas1 1ojisipHast ¢Bsi3b. IloHsITHE O BajleHTHOC-
TU KaK CBOMCTBE aTOMOB OOpPa30BBIBATh KOBAJIEHTHBIE XUMWNYCCKUE
cBsa3u. CocraBieHue (Gopmysl OMHAPHBIX COEAUHEHUI IO BaJICHT-
Hoctu. HaxoxxneHue BaJIeHTHOCTH MO ¢GopmyJie OMHAPHOIO COEIM-
HEeHMUSI.

BzanMopeiicTBe aTOMOB METaJLIOB MeX1y coboii — oOpa3oBa-
HHe MeTaJUIn4eCcKuX KpucTaioB. [ToHsITHE 0 MeTaNIMYeCKO CBSI3N.

HlemoHcTpauun. Moaenu aToMOB XMUMUYECKHUX 2JIEMEHTOB. [lepu-
ogMyeckasi cucreMa xumuueckux anemeHToB . M. MeHeneeBa pas-
JIMYHBIX (OpM.

JlabopatopHble onbITbl. MonenupoBaHue MPUHIIMIIA ACACTBUS
CKaHUpYIOllero Mukpockora. M3roropiaeHue Mojaeneid MoJieKys Ou-
HapHBbIX XUMUWYECKUX coeauHeHul. M3roroBieHre Moaenu, WJLITIO-
CTPUPYIOLIEN CBOUCTBA METAIIMYECKOUN CBSI3U.
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[pocTble BewecTBa

TlonoxeHue MeTaaaoB U HemeTaIoB B Ilepuonuueckoil cucre-
Me. BaxHeiime mpocThie BelllecTBa-MeTaJIBL: XKeJle30, aTIOMUHUIA,
KaJIbLIMiA, MarHuii, HaTpuii, Kanuii. OO1IMe (pu3nueckue CBOKCTBA
METaJLJIOB.

Baxneiimme mpocThie BelllecTBa-HEMETAIBI, OOpa30BaHHBIC
aToMaMu KUcJIopojaa, Boaoposa, a3oTa, cepsl, docdopa, ymieposa.
MoeKyabl MPOCTHIX BEIIeCTB-HEMETAJIOB: BOIOpOAa, KUCIOPO.a,
a3ora, rajioreHoB. OTHOCUTEIbHAsI MOJIEKYJISIpHAsl Macca.

CrocoOHOCTh aTOMOB XMMUUYECKUX 2JIEMEHTOB K 00pa3oBaHUIO
HECKOJIBKUX TTPOCTBIX BEIIECTB — AJUIOTPOITHSI. AJUTOTPOITHBIE MOV -
dukanuu kuciaopona, pocdopa, ojoBa. Metainueckue U HemMeTal -
JIMYECKHE CBOMCTBA MPOCTHIX BellecTB. OTHOCUTETBLHOCTD 3TOTO T0-
HATHS.

Yucno Asoragpo. KosumuectBo BeliectBa. Monb. MossipHas
macca. MonsipHbIii 00beM razooopa3HbIX BellecTB. KpaTHble enuHu-
Il U3MEPEHMST KOJMUECTBA BEIIeCTBA — MWUIMMOJb W KHJIOMOJIb,
MUWJJTUMOJISIpHAST U KUJIOMOJISIpHAsI MacChl BellleCTBA, MUJLIMMOJISIP-
HBIA U KUJIOMOJISIPHBIN 00BEMbI Fa3000pa3HbIX BEIIECTB.

PacueTsl ¢ McTonb30BaHNEM TTOHATHI «KOJTWYECTBO BEIIECTBA»,
«MOJISIpHas Macca», «MOJISIPHBI OOBEM Ta30B», «4UCIIO ABOTaIpO».

lemoHcTpauun. IlonyueHue o3zoHa. OOpaslbl OEI0r0 U CEpPoOro
oJioBa, 6enoro u KkpacHoro ¢gocdopa. Hekoropbie MeTaIbl 1 HEME-
TaJJIbl KOJIMYECTBOM BellecTBa 1 Mob. MOJSpHBIA 00beM ras3o-
00Opa3HBIX BEIIECTB.

Jla6opatopHble onbITbl. O3HAKOMIIEHUE C KOJUIEKLIMEH METAILIOB.
O3HaKOMJIEHHE C KOJIEKIIMEe HEMEeTaJlJIOB.

COE,D,VI HEHNA XUMNYECKNX IN1IEMEHTOB

CreneHb okuciieHuss. CpaBHeHHUE CTCIIEHN OKUCICHUSI U BAJICHT-
HocTu. OmnpeneineHue CTEIeHU OKUCICHUST 3JIEMEHTOB B OMHApHBIX
coenquHeHusix. CocraBieHue ¢Gopmys OMHAPHBIX COeAUHEHUM, 00-
L1 cIOoCco0 MX Ha3BaHUM.

BbuHapHBIe coeTMHEHNSI METAJJIOB 1 HEMETAJUIOB: OKCUIIBI, XJIO-
punsl, cyabduabl v np. CoctaBieHue ux GOpMyil.

buHapHbIe coegMHEHUST HEMETAJIJIOB: OKCHUIBI, JETy4due BOIO-
pOIHBIE COEAMHEHMS, MX COCTaB 1 Ha3BaHUs. [IpencraBuTenm okcu-
JIOB: BOJIa, YIJIEKUCIbIM Ta3, HeralueHast udBectb. IIpencraBurenu Jie-
TYYUX BOTOPOIHBIX COEINHEHUI: XJIOPOBOIOPOI M aMMHAK.

OcHoOBaHMs, X COCTaB M Ha3BaHUs. PacTBOpMMOCTb OCHOBaHUI
B Boze. IlpeacraButenu 1enodeii: TMAPOKCUIBI HATPUSI, Kaausl U
Kanbluys. [ToHsTHe 06 MHAMKATOPAaX U KAYeCTBEHHbBIX PEAKIIUSIX.
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Kucnorel, ux coctaB u HazBaHus. Knaccudukanusi KUCIIOT.
IMTpencraBuTenu KUCIOT: cepHasi, coyisiHasi, a3oTHas. [ToHsTHe O 1IKa-
Je kucinotHocTu (mkaine pH). Mi3aMeHeHne oKkpacku MTHIMKATOPOB.

Conu Kak MPOU3BOAHbIE KUCIOT U OCHOBaHMM. MIX cocTaB u Ha-
3BaHuUs. PacTBopuMocCTb cojieil B Boae. [IpencraBuTtenu cofieit: xjo-
pun HaTpusi, KapOoHaT 1 ¢pocdaT KalIbLusl.

AMopdHBIE 1 KpUCTalJIMUecKre BellecTBa.

MexXMoeKyIsipHble B3auMOAEHCTBUSI. TUMBI KPUCTALIMYECKUX
pemeToK. 3aBUCUMOCTb CBOMCTB BEIIECTB OT THITOB KPHMCTaJUTHYE-
CKUX PEIIETOK.

YucTtele BeliecTBa U cMecu. [TpuMepbl XKUAKUX, TBEPAbIX U ra3o-
0o0pa3HbIx cMeceli. CBoCTBa UMCTHIX BellleCTB U cMeceii. Mx cocTas.
MaccoBast 1 00beMHasl 10U KOMIIOHEHTa cMecu. PacueTsl, cBsI3aH-
HbIE C UCIIOJIb30BAHUEM TTOHSITUS «IOJISI».

NemoHcTpayun. O6pasiibl OKCUA0B, KUCIOT, OCHOBaHUI U COJIeiA.
Mojenu KpucTalandecKUX pelieToK XJopuaa HaTpusl, aiMasa, OKCH-
na yriepoaa (IV). KuciaoTHo-11ie104Hble MHAMKATOPBI U UBMEHEHUE
MX OKPACKM B pa3jIMYHBIX cpeax. YHUBEPCAIbHbI MHANKATOP U U3-
MEHEHUeE ero OKpacku B pa3InyHbIX cpeaax. [Ikana pH.

JlaGopatopHble onbiTbl. O3HAKOMJIEHUE C KOJUIEKLIMEH OKCHUIOB.
O3HakOMJIEHME CO CBOMCTBAMU aMMMaKka, BblJaHHOTO B amityie. Ka-
YyecTBEHHasl peakiiysl Ha yreKucabii ra3. Onpenenenue pH pacTBo-
pPOB KUCJOTHI, 1iegaouu v Boabl. OmpeneneHue pH auMoHHOro u
sI0JIOYHOTO COKOB Ha cpese IuiogoB. O3HaKOMJIEHUE C KOJUISKIUei
coyieii. O3HaKOMJIEHUE C KOJIJIEKIME BEIISCTB ¢ pa3HbIMU TUIIAMU
KPUCTAJJIMYECKOM PEeIIeTKN U U3TOTOBJICHUE MOAEIeH KpucTaainye-
cKux peiierok. O3HaKomMJIeHIE ¢ 00pa3loM TOPHOIA IOPOIbI.

N3meHeHUs, npoucxoaslimne C BelecTBamMm

IloHsaTHe sBAEHUI KaK M3MEHEHUI, MPOMCXOMSIINUX C Belle-
CTBOM.

SBneHus, cBSI3aHHbBIC C U3MEHEHUEM KPUCTAUIMYECKOTO CTpOe-
HUS BEllleCcTBa MPU MOCTOSIHHOM €ro cocTtaBe, — (pu3nveckue siBje-
Hust. Dusnueckue SIBJIEHUS B XUMUM: TUCTWUISIUASI, KPUCTAJJIN3a-
s, BeIIIapUBaHUE WM BO3TOHKA BEIIECTB, (DMJILTPOBAHWE U LICHTPH-
¢dyrupoBaHue.

ABneHust, cBsI3aHHbBIE ¢ U3MEHEHNWEM cOocTaBa BelllecTBa, — XU-
mudeckue peakiuu. [IpusHaku u ycinoBus MpOTEKAHUS XUMUYECKUX
peaxkiuii. BeigeneHue TEMIoThl U cBeTa — peakiuu ropeHust. [ToHs-
THE 00 9K30- Y SHIOTEPMUYECKUX PEAKIIUSIX.

3aKOH COXpaHEHUsI MacChl BElLIECTB. XUMMYECKUE YpPaBHEHMSI.
3HaueHue MHASKCOB M Koa(dduumneHToB. CocTaBieHUe ypaBHEHUM
XUMUWYECKUX peaKIInii.
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PacdeTsl Mo XMMHYeCKUM ypaBHEHUSIM. PereHue 3agady Ha Ha-
XOXJIEHHE KOJIWYEeCTBa, MacChl MM OObeMa IPOAyKTa peakldu Mo
KOJIMYECTBY, Macce UM 00beMy MCXOTHOIO BellecTBa. PacueThl ¢ nc-
MOJb30BAaHMEM TIOHSTUS «JI0JIsI», KOTIa MCXOAHOE BEIIECTBO JIaHO B
BUIE pacTBOpa C 3aJaHHOM MaCCOBOI M1OJIEl paCTBOPEHHOTO BEIIle-
CTBa WJIM COACPKUT OIPEACACHHYIO OO0 IIPUMECEI.

Peakiiuu paznoxenusi. [IpencraBieHre 0 CKOPOCTH XMMUYECKUX
peakuuii. Karanuzaropsl. @epmenThl. Peakiium coenunenus. Kara-
JIMTUYECKNE W HeKaTAIUTUYEeCKME peakKlnM, oOpaTUMbIe M HeoOpa-
TUMBIe peakuun. Peakiium 3amerneHus. P aKTMBHOCTH METaJIOB,
€r0 MCHOJIb30BaHWE TSI TPOTHO3UPOBAHUS BO3MOXXHOCTH TIPOTEKAa-
HMSI peakUMii MeXay MeTaJlaMU U KUCJIOTaMM, peaKL Ml BbITeCHEe-
HUSI OMHUX METAIJTIOB M3 PACTBOPOB MX COJIEU APYrMMU MeTaslIlaMU.
Peakiiun ooMeHa. Peakiiuu HelTpanu3alMu. YCIOBUS MPOTEKAHUS
peakiuii oOMeHa B pacTBOpax 0 KOHIIA.

Tumnel XuMHUYECKUX peaklidii Ha IpUMepe CBOMCTB Boabl. Peak-
1S pa3IoKeHUsT — BJIEKTPOJIu3 Bolbl. Peakiinu coenuHeHusl — B3a-
MMOJIEHICTBYE BOAbI C OKCHMIaMM METaJlJIOB U HEMETaJlJIOB. YCJIOBHE
B3aMMOJIEICTBUSI OKCUIOB METAJUIOB M HEMETAJIOB ¢ Bogou. IToHs -
THE «TUAPOKCUIBI». Peakiuinm 3aMelleH1sI — B3aUMOIEICTBIE BOOBI C
MeTautaMu. Peakiimy oOMeHa — TMIPOIN3 BEIIECTB.

lemoHcTpauun. ITpumepsl GU3MUECKUX SIBJICHUIA: a) TJIaBJIeHUE
napacguHa; 6) BO3roHKa Moaa WU O€H30MHOU KUCIOThI; B) PacTBO-
peHUEe OKpallleHHBIX COJIeii; T) AU ¢y3usl IyIIMCTHIX BEIIECTB C TOPsi-
el JTaMITOYKKW HakaJuBaHWA. [lprMepbl XMMHWYECKUX SIBJIICHUIA:
a) ropeHue Maraus, pocdopa; 6) B3auMoaeicTBUE COJITHON KHUCIO-
Thl C MPaMOPOM WJIM MeJoM; B) nosyyeHue ruapokcuaa menu (I1);
I') pacTBOpeHHUE MOJYYEHHOTO TMAPOKCHIA B KUCJIOTaX; 1) B3aUMO-
neiicrBue okcuaa menu (1) ¢ cepHOM KUCIOTOUM TNMpU HarpeBaHUW;
€) pasjiokeHre MepMaHTaHaTa Kaiusi; 3K) pa3jioxkeHue epokcuaa Bo-
JIopoJia ¢ MMOMOIIBIO IMOKCHIa MapraHila U KaTajaasbl KapTodenss uiu
MOPKOBU; 3) B3aUMOJIeCTBYE pa30aBIeHHBIX KUCIOT C METaJLIaMM.

Jla6opatopHble onbITbl. OKKUCIEHNE MEIH B IJIAMEHU CIIUPTOBKU
WJIN TOpeJIKU. 3aMelleHre Meau B pacTBope xyiopuaa meau (I1) xene-
30M.

Mpaktnkym «llpocTteiiwme onepaunu ¢ BewecTsoM»

MpakTuyeckas pabora. [IpaBuiia TeXHUKU OE30IIACHOCTHU MPU pa-
0ote B xummnyeckoM kabusHete. IIpuembl oOpaieHust ¢ 1adbopaTop-
HBIM 000pyIOBaHNEM U HarpeBaTeIbHBIMU IIPUOOPaAMM.

MpakTuyeckas paborta. HaGoneHus 3a USMEHEHUSIMU, TIPOMCXO-
JISAIIUMU C TOPSIIE cBeUoil, U UX oIMcaHue (IOMalllHUIA 3KCIIepHr-
MEHT).
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MpakTtuyeckaa pa6ota. AHalIKM3 MTOYBBI U BOOBI (IOMAIIIHUN DKC-
NEePUMEHT).

MpakTnyeckas pa6ora. [IpusHaKy XUMUYECKUX PEAKIIMIA.

MpakTuyeckas pabora. [IpurorosieHue pacTBopa caxapa 1 Ompe-
JleJieHe MacCOBOIA 10JIM €T0 B pacTBOpE.

PactBopeHnue. PacTsopsl.
CBoiicTBa pacTBOPOB 3/IEKTPOAUTOB

PacTBopeHue kak (pusuko-xumudeckuit mpouecc. IloHsiTue o
ruaparax U Kpucrauiorugparax. PactBopumocts. KpuBbie pacTBo-
PUMOCTH KaK MOJEeIb 3aBUCUMOCTU PAacTBOPUMOCTU TBEPABIX Be-
LIECTB OT TeMIlepaTyphbl. HacklllieHHbIEe, HEHACHIIIIEHHbIE U TI€PEChI-
IIEHHBIC pacTBOPHL. 3HAYE€HME PAaCTBOPOB IJIsI IIPUPOILI U CETHLCKOTO
XO34ICTBA.

IToHsiTue 00 2AEKTPOIUTUYECKON AUCCOLMALIMU. DIIEKTPOIUTHI
M HEDJIEKTPOJUTHI. MexaHU3M IMCCOLMALIMK 3JIEKTPOJMTOB C pa3-
JIMYHBIM XapakTepoM cBsi3u. CTereHb 2JIEKTPOIUTUISCKON IUCCOLIM-
anyu. CUIbHBIE U C1a0bIe 3JIEKTPOJIUTHI.

OCHOBHbIE MOJIOKEHUSI TEOPUU IJEKTPOJUTUUECKON AUCcolLMa-
nuu. MoHHbIe ypaBHeHUs peaknuii. Peakuuu oOMeHa, Uaylde a0
KOHIIA.

Knaccudukanus noHOB 1 MX CBOMCTBA.

Kucnotsl, ux knaccugukanus. Jvccoruaiyst KUCIOT U UX CBOM-
CTBa B CBETE TEOPUU IJIEKTPOIUTUYECKON auccoumanuu. Momeky-
JIIpHbIE ¥ MOHHBIE YpaBHEHUS peakuuii. BzaumopaeiicTBue K1Ucior ¢
MeTajljlaMu. DISKTPOXUMUYECKUI psii HATIPSKeHU I MeTalioB. B3a-
MMOEMCTBHE KUCIOT C OKCUIAMU METaJ/UIoB. B3anmonelictBue Kuc-
JIOT C OCHOBaHUSIMU — peakiusl HelTpaauzaluu. Baumoneiicteue
KUCJIOT ¢ coisiMu. Mcoab3oBaHMe TaOIULIbI PACTBOPUMOCTH JIJIST Xa-
PaKTepPUCTUKU XUMUUIECKMX CBOMCTB KMCIIOT.

OcHoBaHusl, ux kKjaccudukauus. Jlyuccoumnanysi OCHOBaHUN U
MX CBOMCTBA B CBETE TEOPMU DJICKTPOJIUTUUYECKOU IMCCOLMAIIMU.
BzanmoneiictBue ocHoBaHuUil ¢ coissMmu. Mcronb3oBaHue TaOIUIIbI
PACTBOPHUMOCTHU JJIsI XapaKTEPUCTUKU XMUMUUYECKUX CBOMCTB OCHOBA-
Huii. B3aumoneiicTBue 11enoueli ¢ OKCuaaMyu HeMeTaslloB.

Conm, X IUCCOLMalNs U CBOMCTBA B CBETE TEOPUM IICKTPOIU-
TUYECKOU nucconauuu. BzauMmoneiictBue coieit ¢ MeTaaiaMmu, Oco-
OEHHOCTU 3TUX peakuuii. BzamMmoneiictBue coseil ¢ conamu. Mc-
MOJIb30BaHUE TAOIULILI pACTBOPUMOCTHU IJIsSI XapaKTePUCTUKU XUMMU--
YECKUX CBOMCTB COJIEH.

O060061IeHNe CBeleHUIT 00 OKCUIax, X KiaccugUuKaluy U CBOM-
CTBax.
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I'eHeTnyeckue psiabl MeTallJla U HeMeTayuia. I eHeTndeckas CBSI3b
MEX]y KJIacCaMU HEOPTaHUYECKUX BEIIECTB.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIINN.

OmnpenesieHre CTeNeHell OKMCIIEHUS IS 3JIEMEHTOB, 00pa3ylo-
IIMX BeIeCTBa pa3HbIX KJIacCcoB. Peakiiny MOHHOTO OOMEHA 1 OKHUC-
JINTEJIbHO-BOCCTAHOBUTEIbHBIE peakunu. OKUCIUTENIb U BOCCTAHO-
BUTEJb, OKHUCIEHUE U BOCCTAaHOBJIEHUE.

CocraBlieHHEe ypaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxKumrii METOIOM 3JIEKTPOHHOTO OayiaHca.

CBoiicTBa MPOCTHIX BELIECTB — METAJIJIOB I HEMETAJJIOB, KMCJIOT
U COJIeil B CBETe OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIINIA.

HlemoHcTpauun. VcribiTaHue BEeIIECTB U UX PACTBOPOB Ha dBJIeK-
TPONIPOBOAHOCTh. 3aBUCUMOCTb 3JEKTPOMPOBOIHOCTU YKCYCHOM
KUCJIOTBI OT KOHLIEHTpalnu. JIBUKEHE OKpallleHHbIX MIOHOB B 3JIEK-
TpuyeckoM roJjie. B3auMmoneicTBre HMHKa ¢ CEPOid, COJISTHOM KUCIO-
toit, xaopunom menu (I1). lopenue marnusi. BsaumoneiictBue xjaop-
HOW 1 CEpOBOAOPOIHOMN BOIDI.

JlabopatopHble onbiTbl. B3anmoeiicTBre pacTBOPOB XJIOpHIA HA-
Tpus U HUTpaTa cepedpa. IlonyyeHrne HepaCTBOPUMOTO TUAPOKCHUAA
M B3aMMOJECUCTBHUE €T0 ¢ KUCcJIoTaMu. B3anMoneiicTBue KMCIOT C OC-
HoBaHUSIMU. B3anMoneiicTBre KUCIOT ¢ OKCUAaMu MeTasioB. B3au-
MoOJeCTBIE KUCIIOT ¢ MeTalmaMiu. B3anMoneitcTBiie KNCIIOT C COMS-
mu. BzaumoneiicTBue mmenodeil ¢ kucioramu. BzaumoneiicTBue 1ie-
Jloyel ¢ okcuaaMu HemeTajia. BaauMoneiicTBue 1ienoueii ¢ CoJIsIMu.
[MTomyyeHne m cBOIICTBA HEpPaCTBOPMMbBIX OCHOBaHMI. B3ammoneii-
CTBHE€ OCHOBHBIX OKCUJIOB C KMCJIOTaMU. B3anmoaeiicTBrie OCHOBHBIX
OKCHOOB C BoAoil. BzauuMoneiicTBre KNCIOTHBIX OKCHIOB C IIIeJioda-
mn. B3anmMopeiicTBe KMUCIOTHBIX OKCUIOB C Bomoil. B3ammoneii-
CTBUE coJied ¢ KuciaoTamu. B3anmMopeiicTBue coJyieil ¢ IIejioyaMMu.
B3aumopeiictBue coseii ¢ consasMu. B3aumoneicTBue pacTBOPOB CO-
JIel ¢ METaJIJIAMMU.

MpakTnkym «CBONCTBA PaCTBOPOB 3NEKTPOSUTOB»
NpakTuyeckas pabota. MloHHbIE peakinu.

MpakTuyeckas pa6ota. YciaoBUs TeUEHMUS] XMMMUYECKHMX PEaKLIUi
MEXIY PAaCTBOPaMM JIEKTPOJUTOB 10 KOHIIA.

NpakTuyeckasa pabora. CBoiicTBa KUCIOT, OCHOBAHM, OKCUIOB
U COJIEM.

MpakTuyeckas pabora. PelieHue 3KCIIepUMEHTAIbHbBIX 3a1a4.
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06wWas xapaKTepUCTMKA XMMUYECKNUX 3/IEMEHTOB

U XMUMUYECKUX peakumnin. [lepnogmyecknin 3aKoH

u lNepuogmyeckas cucteMa XMMUYECKUX 31IEMEHTOB
L. . MeHpeneeBa

XapakTepucTuKa dJIeMeHTa IMo ero mnojoxeHuwo B Ilepuonuye-
ckoii cucreMe . M. MenaeneeBa. CBolicTBa OKCUIOB, KMCJIOT, OCHO-
BaHUU U CONel B CBETE TEOPUM BJIEKTPOJIUTUIYECKON AUCCOLIMALIN U
OKMUCJICHUSI-BOCCTAHOBJICHUSI.

ITonsiTue o mepexoaHbIX AMeMeHTax. AM¢poTepHOCTb. [eHeTHuue-
CKMI psifi IEPEXOTHOIO BJIEMEHTA.

IMepuonmueckuii 3akoH u [leprnonnueckast cucTeMa XMUMUYECKHUX
snemeHToB /1. 1. Menneneena.

XuMuueckast OpraHM3aLs XKUBOM U HEXUBOU TTPUPOAbLI. XUMU-
YeCKUi1 COCTaB sIIpa, MAHTUM U 36 MHOM KOpbl. XUMUYECKIUE JIeMEH-
ThI B KJIETKaX >KMBBIX OpTaHU3MOB. MaKpo- 1 MUKPORJIEMEHTHI.

O0o0061IeHNe CBEIeHUI 0 XMMUYecKuX peaklusix. Kinaccuguka-
LUsT XUMUYECKHUX peaKIUii IO pa3IMYHBIM OCHOBAHUSIM:

— 0 COCTaBy W UMCJTy PEarupyrolux 1 o0pa3yolnxcs BellecTB;

— 110 TEIIOBOMY 3P PeKTy;

— TI0 HAIPaBJIEHUIO;

— M0 U3MEHEHMUIO CTeNeHEe OKUCJICHUS 3JIEMEHTOB, 00pas3yio-
LIMX pearupyoolIne BellecTBa;

— 1o (a3se;

— TI0 UCITOJIb30BAHMIO KaTaau3aTopa.

IMoHsATHE O CKOPOCTU XUMUYECKOIM peaknu. DakTophl, BIUSIO-
IIMe Ha CKOPOCTh XMMUYECKMX peakiunii. KaTtaanzaTopbsl U KaTanus.
Nurnourtopsl. AHTUOKCUIAHTHI.

HNemoHcTpauuu. Paznuunbie popMmbl Tabaul [lepronnyeckoit cu-
creMbl. Monenu atromoB 3jeMeHTOB I—III mepuonoB. 3aBUCHMMOCTH
CKOPOCTU XMMMWYECKOI peaKIIuu OT IPUPOAbI pearupylolInxX BEIIeCTB.
3aBUCHUMOCTb CKOPOCTH XUMUUYECKOM peaKiui OT KOHIICHTpAaLM pea-
TUPYIOIINX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMMWYECKON peaKlnu
OT IJIOLIAAM COIPUKOCHOBEHUSI PEarupyIoIINX BEIIeCTB («KUTISIINIA
CJI0ii»). 3aBUCUMOCTh CKOPOCTH XMMWYECKOI peaKIIuM OT TeMIIepaTy-
pbI pearupylomux Bemiects. [oMOreHHbI 1 reTepOTeHHBIN KaTaIu3Hbl.
®depmeHTaTUBHBIN KaTtayiu3. MHruouposaHue.

JlaGopatopHble onbITbl. [TonyuyeHne ruapoKCcHIa HUHKA U UCCTIE-
JIOBaHMeE eTo CBOMCTB. MonenpoBaHNe IIOCTPOSHUS IIepUOIUIECKON
TaOMUIIBI. 3aMelleHUe KeJle30M MeIu B pacTBope cyjbdara menu
(IT). 3aBUCUMOCTb CKOPOCTU XMMUUYECKON peaklMy OT MPUPO/IbI pea-
TUPYIOLIMX BEIIECTB Ha IpUMepe B3aUMOJEIHCTBUS Pa3IMYHBIX KUC-
JIOT C pa3IUYHbIMU MeTa/uiaMu. 3aBUCUMOCTb CKOPOCTU XUMUUECKOM
peaklMM OT KOHLIEHTPALMM pearupyroliux BellecTB Ha IpuMepe
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B3aUMOJIEUCTBUS LIMHKA C COJISHOW KUCJIOTOW pPa3jIMYHON KOHLIEH-
Tpaluu. 3aBUCMMOCTb CKOPOCTU XUMMUYECKON peaKlMU OT IJIOIIAIn
COITPUKOCHOBEHUS pearupyouinx BemecTs. MoaenpoBaHue «KUTISI -
LIETO CJIOSI». 3aBUCUMOCTb CKOPOCTH XMMUYECKON peakiiuyi OT TeM-
rnepaTypbl pearupyolix BEIIeCTB Ha IIpUMepe B3aUMOICUCTBUS OK-
cuna menu (II) ¢ pacTBopoM cepHOM KUCIOTHI IIPU pa3IUnIHBIX TEM-
neparypax. PaznoxkeHne nmepokcuma BOOopoaa ¢ MOMOIIBIO TMOKCHIa
MapratHna u Katajgasbsl. OOHapyXeHUe KaTajla3bl B HEKOTOPHIX ITHUIIIE-
BBIX ITIpoAyKTax. MHrmonpoBaHue B3aMMONCUCTBUSI COJITHON KUCIIO-
ThI C HIUHKOM YPOTPOIMMUHOM.

MeTannbl

ITonoxeHnue metaion B [lepuonuueckoii cucteme . Y. MeHaese-
eBa. Mertajnuyeckasi KpUcTajaddeckasl pelieTka U MeTaindeckas
XuMuyeckas cBsizb. O01IMe hu3nyeckre CBocTBa MeTaIoB. XUMU-
YeCKHUEe CBOMCTBA METAJIOB KAaK BOCCTAHOBUTEIEH, a TaKxke
B CBETE UX MOJIOKEHMS B AJTEKTPOXUMUIECKOM PSIIY HAIIPSIKEHUI Me-
TajaoB. Koppo3us MeTamioB 1 criocoObl 00psObI ¢ Helt. CrijiaBbl, NX
CBOICTBA U 3HAYCHUE.

O0masa xapaKTEepUCTHUKA IIEJIOYHBIX METAJJI0B.
Meramnbl B npupode. Oo6mme crmocodnsl ux mojydeHusi. CtpoeHue
atomoB. IllemouHble MeTanabl — TIPOCThIE BelllecTBa. BaxkHeiinue
COCIMHEHMUSI IIEeJIOYHBIX METANIOB — OKCHUJIbI, TUAPOKCUIBI U COJU
(xyopumbl, KapOOHATHI, Cy/Ib(haThl, HUTPATHI), X CBOMCTBA U IIPUMeE-
HeHUeE B HapoJHOM Xo3sgiicTBe. KanuiiHbie ynoOpeHus.

ObOumasga xapakKTepUCTUKa 3JEMEHTOB TJaBHOM
noarpynnbel Il rpymnel. Crpoenme atomon. Illemounose-
MeJIbHbIE METaJUTbl — MPOCThIE BelllecTBA. BaxkHelime coenmHeHnst
1IEJIOYHO3EMEJIbHBIX METAJIJIOB — OKCUJIbI, THAPOKCUIBI U COMU (XJ10-
punbl, KapOOHAThI, HUTPATHI, Cylab(darhl, ocdaThl), UX CBOMCTBA U
IMpUMEHEHNEe B HAPOTHOM XO3SICTBE.

AnwoMuHuii. CrpoeHue atomMa, GU3NYECKUEe U XUMUYECKUE
cBoIicTBa TIpocToro BemiecTBa. CoemMHEHUST aTIOMUHUS — OKCHUI U
ruapokcun, ux am@poTepHbI xapakTep. BaxHeiiiyie coau amoMu-
Hus. [IpyuMeHeHre aTlOMUHHUS U €ro COeNMHEHUA.

Keneso. CrpoeHue aroMa, (hu3nUeCKUe U XUMUIYECKUE CBOM-
cTBa rpocToro Beilectsa. [eHernueckue psaanl Fe?™ n Fe’*. Baxkneii-
1LIMe COJIM XeJie3a. 3HaUeHUE KeJie3a U €ro COSAUHEeHMI IS TTIPUPOIbI
1 HapOIHOTO XO3SICTBA.

lemoHcTpauun. OOpa3ibl HIETOUYHbBIX U IIETOYHO3EMETBHBIX Me-
tasuioB. O0pa31bl cr1aBoB. BzauMmoneiicTtBue HaTpusl, IUTUS U Kallb-
s ¢ Bomoii. B3ammomeiicTBue HATpUs W MarHWs C KHUCIOPOIOM.
B3anmoneiicTBue MeTaioB ¢ HeMeTautaMu. [lomydeHune TUIpoKCcu-
nmos xenesa (I1) u (111). KauecrBennsle peakuny Ha moHsl Fe?* n Fe’*.
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JlabopatopHble onbiTbl. B3aumomeiicTBre pacTBOPOB KUCIOT U
coieit ¢ Metauilamu. O3HaKOMJIEHME C pydamMu kene3a. Oxpalliu-
BaHUE TUIAaMEHM COJISIMM IEJIOYHBIX MeTalaoB. B3aumoneiicTBue
KasibLusl ¢ Bogoi. ITojiyueHue ruapokcuaa Kajablivsi M UCClIea0Ba-
HUe ero cBoicTB. [losyyeHue TUApOKCUIIA ATIOMUHUS U UCCIENO0-
BaHHUE ero CBOICTB. B3amMmomeiicTBue keme3a C COJSTHOW KHMCIIO-
toii. ITonmyuenune ruapokcunon xkene3a (II) u (III) u uccaegoBanue
UX CBOWCTB.

MpakTukym «CBONCTBA METANNOB U UX COEAUHEHMITY

MpakTnyeckaa pa6ora. OcyllecTBICHME LEIMOYKM XUMUYECKUX
TMpeBpALLCHU.

MNpaktuyeckaa pabora. IMoayyeHue 1 CBOWCTBA COCAMHEHUI Me-
TaJJIOB.

MpakTnyeckasa paborta. PelieHre 3KCIIepUMEHTAIbHBIX 3a1a4 Ha
pacrio3HaBaHUE U ITOJIYYCHUEC COCHI/IHCHI/Iﬁ METAJIJIOB.

HemeTannsl

OO0masi xapakTepucTika HeMmeTaJlioB: nojoxeHue B Ilepuonu-
YecKoi cucreme, 0COOEHHOCTU CTPOEHUSI aTOMOB, 3JEKTPOOTpUIIA-
TenbHOCTh (D0) Kak Mepa «HeMeTaLIMYHOoCTU», psa D0. Kpucrai-
JIMYECKOE CTPOEHUE HEMETA/IIOB — MPOCThIX BELIECTB. AJJIOTPOIUS.
®dusnyeckue CBOKWCTBA HeMeTaaaoB. OTHOCUTEIBHOCTb MOHSITUI
«MeTaJlJl» — «HeMeTaJlJI».

Bomgopon. Bomna. Ilomoxenue Bogopona B Ilepuonuueckoit
cucteMe xuMudeckux auemeHToB . M. MenneneeBa. CtpoeHue aTo-
Ma M MOJeKyinbl. Pu3ndeckre M XMMUYECKHE CBOMCTBa BOIOpOA,
€ro nojydeHue u IpuMeHeHHUe.

Bona. Crtpoenue Mojekynbl. BomopomHasi xumuueckasi CBSI3b.
dusnyeckre CBOUWCTBA BOALI. AHOMaJIMU CBOWCTB BOmBI. Iwumpo-
¢unbHbIE U TUAPOPOOHBIE BEIIECTBA. XMMUYECKME CBOMCTBA BOJIbI.
Kpyrosoport Bonsl B npupozae. Bonoouucrtka. Aspauus Boabl. beiTo-
Bble (UIBTPbl. MUHepaibHbIe BOAbl. JUCTUIIMpOBaHHAas BoIa, ee
MoJIydYeHHE U TPUMEHEHUE.

Ob6mass xapakTepucTtuka ranoreHoB. CrpoeHue
atomoB. [IpocThle BelllecTBa 1 OCHOBHbIE COSIMHEHMSI TAJIOTEHOB, UX
cBoiicTtBa. Kparkue cBeneHust o xjaope, opome, ¢prope u uone. [pu-
MEHEHMeE raJJoreHoB U UX COEIMHEHW I B HAPOITHOM XO3SIICTRBE.

Cepa. CrpoeHue aToma, ajsIOTpOITHsl, CBOMCTBA U MPUMEHEHUE
poMbuueckoii ceprl. Okcunsbl cepsl (IV) u (VI), ux momydyeHue, cBoii-
cTBa U npumeHeHue. CepHasi KMCIOTa U €€ COJU, UX MPUMEHEHHE
B HApOAHOM X03s1iCTBe. [Ipon3BOACTBO CEPHOI KUCIOTHI.
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A30T. CTpoeHMe aTOMa U MOJICKYJIbI, CBOMCTBA MPOCTOrO Be-
mectBa. AMMHUAaK, CTpOEHUE, CBOMCTBA, MOJIyYeHUEe U IIPUMEHEHUE.
Conu aMMOHUSI, UX cBoiicTBa u npumeHeHue. Okcunabl azota (I1)
u (IV). A3otHast Kuciora, ee cBoiicTBa u npuMmeHeHue. Hurtpatel u
HUTPUTHI, TIpo0OIeMa UX COIePXKaHUS B CEIbCKOXO3SMCTBEHHON Mpo-
OYKLMU. A30THBIE yIOOpEeHUSI.

docpop. CrpoeHue aTroma, aaJOTPOIIMs, CBOMCTBA OeI0ro
U KpacHoro ¢ocdopa, ux npuMeHeHre. OCHOBHbBIE COSAMHEHUS: OK-
cun docdopa (V) u oprodpocdopHast kuciora, pocdatel. Dochop-
HbI€ YIOOpEeHUSI.

Yraepon. CrpoeHue aToMa, aUIOTPOITMS, CBOMCTBA MOAN(DU-
Kaumii, mpumeHeHue. Oxkcunpl yriepona (II) u (IV), ux cBoiicTBa
u npuMeHeHue. KapOoHarhl: KaJabLUT, cOAa, IOTAll, UX 3HAaYeHUE
B IPUPOJIE U XKU3HU YeJIoBeKa.

KpemHuit. CTpoeHue aToMa, KpUCTAULTMUYECKUN KPEMHUIA, ero
cBoiictBa u npuMeHeHue. Oxcun kpemHus (IV), ero npupomHbie pas-
HoBUIHOCTU. CUIIMKATHI. 3HAYECHUE COCOVMHEHUI KPEMHUS B KUBOM
U HexXXuBol nipupoje. [ToHsITHe 0 CUIMKATHOM MPOMBIIIIJIEHHOCTH.

JemoncTpaumu. OGpasiibl raJIOrTeHOB — TMPOCThIX BellecTs. B3au-
MOJENCTBUE FAJIOTEHOB C HATPUEM, ATIOMUHUEM. BhITECHEHUE XJIOPOM
OpoMa WK uonia U3 pacTBOpPOB UX cojieid. BzauMoneiicTBre cepbl ¢ Me-
TaJUlaMM, BOIOPOJIOM M KMCIOpPOAOM. BzamMopneicTBue KOHIIEHTPU-
POBAHHOM CEPHON KHUCJIOThI C Meabto. OOymIMBaHUE KOHLIEHTPUPO-
BaHHOI CEpHOII KMCIOTOM OpraHMYecKMX coennHeHunii. PazbaBieHue
CepHOU KHUCIOTHI. B3aummMmoneiicTBre KOHLEHTPUPOBAHHOW a30THOM
KUCIOTHI ¢ Menblo. TlornonieHue yriieM pacTBOPEHHBIX BEIIECTB WU
razoB. BoccTraHoBieHue Menu us ee okcuaa yriem. O6pasiibl Ipupo-
HBIX COEAMHEHUI XJIopa, cephl, (poctopa, yriepona, KpeMHus1. O0pas-
1Ibl BaXXHEUIIMX IS HAPOMAHOTO XO3SMCTBa CyJb(aToB, HUTPATOB,
KapOoHaToB, ¢pocaToB. OOpaslibl CTeKs1a, KEpaMUKHU, LIeMEeHTa.

JlaboparopHble onbiTbl. IlonydyeHue, cobupaHue U paclo3HaBa-
Hue Bomopoaa. MccienoBaHue MOBEPXHOCTHOTO HATSIKEHUSI BOJBI.
PactBOpeHue nepmaHraHara Kajiusi WM MEIHOTO KyIropoca B BOJE.
Tuaparauus o6e3BoxxeHHoro cyibdara menu (II). MsrorosneHue
TUIICOBOro oOTIeyaTka. (O3HAKOMJIEHUE C KOJUJIEKIUEeld OBbITOBBIX
(GUABTPOB U U3YyYEHUE MHCTPYKIIMU JOMAIIHEro ObITOBOIO (hUJIbTpA.
O3HakoMJIeHUEe ¢ COCTaBOM MUHepajibHOU Bombl. KauecTBeHHasl pe-
aKuusl Ha rajoreHua-uoHbl. [lonyyeHue, cobupaHue U pacrio3HaBa-
Hue kuciaopona. f'opeHue cepbl Ha Bo3myxe u kucyiopone. CBoiicTBa
pazbaByieHHOM cepHoil KucioThl. Mi3yueHue cBoiicTB ammuaka. Pac-
no3HaBaHue cosieii amMmoHusi. CBoiicTBa pa30aBjieHHO a30THOM
KucJIoThl. B3aumoneiicTBue KOHLIEHTPUPOBAHHOM a30THOM KMCJIOThI
¢ Menplo. Pacno3naBanue ocdaroB. ['opeHue ymiss B KMCIOpPOIE.
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IMonyyeHue, cobupaHue U pacro3dHaBaHue yrjekucjaoro rasa. Ilomy-
YeHME YroJIbHOM KUCJIOTHI U u3ydyeHue ee cBoucTB. Ilepexon kapoo-
HarTa B rugpokapOoHar. PaznoxeHnue rugpokapooHara Hatpus. Ilo-
JIydeHUEe KPeMHEBOI KUCIOTHI U U3yUYeHUE €€ CBOICTB.

MpakTnkym «CBOMCTBA COEMHEHUIN HEMETANNOBY

MpakTnyeckasa pabora. PeilieHue sKCIepMMEHTAIbHBIX 3a1a4 I10
teMe «[loarpyrina rajoreHoB».

MpakTnyeckasa pabora. PeiieHre sKCIepMMEHTAIBHBIX 3a1a4 I10
teMe «Iloarpymnra Kuciaoponas.

MNpakTtuyeckaa pa6orta. PeleHne sKCrepuMEHTAIbHBIX 3a1a4 IO
teMe «Iloarpynmna azora».

MpakTnyeckaa paborta. PerieHue 3KCIepUMEHTATbHBIX 3a1a4 MO
teme «[loarpymira yrreponar.

MpakTuyeckas pa6ota. [loayuyeHue, coOupaHue U paco3HaBaHUE
ra3os.

KpaTkme cBefeHunA 00 OpraHn4YeCKnx coegnHeHnax

YraneBoanoponabl. HeopraHnueckue u opraHM4yeckue Belle-
cTBa. YrieBomoponsl. MeTaH, 3TaH, IponaH Kak MpeaebHbIe YIIeBO-
JIOpOAbl. DTUJIEH U alleTUJIeH KaK HeTpeaeabHble (HEHACBIIEHHBIE)
ymieBoaopoabl. [opeHue yrineBogoponos. KayecTBeHHbIE peaKliMy Ha
HeTIpeneTbHbIe COeNMHEeHMS. Peakiius neruapupoBaHus.

Kucnopoancoagepxamue oOpraHuuyeckKkue CcoOeJu-
HEeHU . DTUWIOBBIN CIIUPT, €ro MojydyeHue, IpuMeHeHue u Gpusno-
JJorndeckoe neiictBue. TpexaTOMHBIN CIIMPT mIMiieprH. KadecTBeH-
Hasl peakiidsi HA MHOTOATOMHbBIE CIIMPTHI. YKCYCHasl, CTeapuHOBasi U
OJIEMHOBAsI KMCJIOThl — MPENCcTaBUTENN Kilacca KapOOHOBBIX KUCIIOT.
Kupsel. Mb1ia.

A3oTcoaepxalmue OpraHuUYecKUEe COEAUHEHMUS.
AMUHoOrpyrrmna. AMUHOKUCIOTBI. AMUHOYKCYCHas1 Kuciaorta. benkm
(mpoTteunHbl), X PYHKIMU B XUBBIX oprann3Max. KauecrBeHHbie pe-
aKIUK1 Ha OeJIKU.

HlemoHcTpauun. Monenu MoJieKysl MeTaHa, 3TaHa, MporiaHa, 3TH-
JleHa 1 auetwieHa. BzaumopaeiicTBue aTuiieHa ¢ OpOMHOM BOIOM 1
pacTBopoM mnepMaHraHaTa Kanus. OOliue XMMHUYeCKue CBOMCTBA
KMCJIOT Ha IpUMepe YKCYCHOI KUCI0Thl. KayecTBeHHas! peakiysl Ha
MHOTOATOMHBIE CIIUPTHI.

JlabopatopHbie onbiTbl. KauecTBeHHBIE peaKLIUK Ha OEIKU.
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06006LLeHMe 3HAHUIA N0 XUMUK
3a KypC OCHOBHOA WKOAbI.
MoprotoBka k 0Ol

IMepuonuueckuii 3akoH u [lepronnyeckasi cucteMa XMuMHUUECKUX
snemeHToB 1. M. MenneneeBa. PuU3NUeCKUil CMBICI MOPSIIKOBOTO
HoMepa 3JieMeHTa, HOMEPOB IMepuoja U IpyIIbl. 3aKOHOMEPHOCTU
U3MEHEHUsI CBOMCTB 2JIEMEHTOB W UX COCIUHEHUI B Tepuoiax U
rpyIax B CBeTe MpPeACTaBJICHUI O CTPOCHUM aTOMOB 3JIEMEHTOB.
3naveHue [lepuonnyeckoro 3aKoHa.

Bunbl XuMHUUeCKUX CBSI3€ U TUIBI KPUCTATUTMYECKUX PEIIETOK.
B3anMoCBsI3b CTPOEHUS U CBOIICTB BEIIIECTB.

Kraccudukanmss XuMUIeCKUX peakIiuil 110 pa3InyHbIM TTpU3Ha-
KaM (4MCJIO U COCTaB pearupyrommnx 1 o0pa3yroliuxcs BellecTB; Ha-
JIMIMe TpaHWIIBI pas3neia ¢as; TerIoBoi 3G GeKT; U3MEeHEeHUe CTeTe-
Hell OKMCIICHHWST aTOMOB; MCTIOJIb30BaHME KaTalm3aTopa; Hampablie-
HUe mnpoTekaHus peakuuun). CKOpOCTb XMMMWYECKUX peakluil u
¢dakTopsl, Baustonue Ha Hee. OOpaTUMOCTh XUMUUECKUX PeaklUii U
CnocoObl CMEIIEHUSI XUMUYECKOTO paBHOBECHUSI.

[TpocTbie U clioXKHBIE BelllecTBa. MeTaibl U HeMeTasbl. [eHe-
TUYECKUE PsIIbl MeTallJla, HeMeTajlsla U IepexoaHoro Metamia. OKcu-
JIbl ¥ TUAPOKCUJIbI (OCHOBAHUSI, KUCIOTHI, aM(MOTEepHbIE TUIPOKCU-
Ibl), conu. MIx cocTtaB, KiaccuduKalus U o01ue XuMU4eCK1e CBOM -
CTBa B CBETE TEOPUM NEKTPOJUTUUECKON TUCCOLIMALIUH.



m TEMATUYECKOE MJIAHNPOBAHWE

TemaTuueckoe MmIaHUpPOBaHUE PeaU3yeT OAUH U3 BO3MOXK-
HBIX ITOOXOJOB K pacIpeAcIeHUI0 N3ydaeMOro MaTepualia 1o rouam,
BpPEMEHU M3y4YEeHUS OTIEJIbHBIX TEM Kypca, B 3aBUCUMOCTU OT IIPO-
(uist LIKOJIBI, BO3MOXHOCTEN MpeanpoduiibHOI MOATOTOBKMU 00yyYa-
FOILIMXCS K M3YYEHUIO XMMUU B CPEeIHE IIKOJIE.

B nmanHoOM 1taHMpOBaHMU pa3Aebl OCHOBHOIO COIEPXKaHMS I10
XMMMU pa30UTHI Ha TEMbI B XPOHOJIOTUY WX U3YYEHUS IO yYeOHUKAM.
OCoOGEeHHOCTBIO ATOTO TIJIAHUPOBAHUS SIBJISIETCS] TO, YTO B HEM CO/IEP-
KUTCS ONMCAaHUE BO3MOXHBIX BUAOB JIESTEIbHOCTA OOYJYarOIIUXCs B
Mpolecce YCBOEHMsI COOTBETCTBYIOIIEIO COAEpPXKaHMsI, HallpaBJICH-
HbIX Ha IOCTHUXKEHUE TTIOCTaBJIEHHBIX 1eJIeii 00yYeHUsI.

Ilponedeemuueckuii Kypc 7 Kaacca cocmoum u3 4emwvipex
yacmei — mem.

[TepBast Tema Kypca — «XHUMUSI B LIEHTPE €CTECTBO3ZHAHUSI» —
MO3BOJISIET aKTYaJIM3UPOBATh XMMUYECKIE 3HAHUS yJaIllNXCs, TTOJIY-
YyeHHBIC Ha ypOKax MPUPOAOBEACHMS, OMOJOTUU, reorpadun, Gusmu-
KM Y ApPYTMX HayK o mpupose. IlapanieabHo MpoOBOAUTCS MBICIb 00
MHTETPUPYIOLIEH POJIM XMMHUU B CUCTEME €CTECTBEHHBIX HayK, 3Ha-
YMMOCTH 3TOIO MpeaMeTa IJIsl YCIIEIIHOTO OCBOSHUST CMEXKHBIX AC-
uuruivH. Takast MexXnpeaMeTHast MHTerpalusi Coco0cTByeT (popMu-
POBaHMIO EAMHOM €CTECTBEHHO-HAYYHOUM KapTUHBI MUpa yXe Ha Ha-
YaJIbHOM 2Talle U3y4YeHUs] XUMUU.

B 7 kiacce paccMmaTtpuBaloTCS TakKuWe€ METOIbI IO3HAHUS €CTe-
CTBEHHOTO MHpa, KaK 3KCIEPUMEHT, HaOI0IeHUe, U3MepeHUe, OIu-
caHUe, MOIE/IMPOBaHUE, TUIIOTE3a, BHIBO/I.

JIns oTpabOTKM MpaKTUYECKUX YMEHUI M HaBBIKOB OTOOpaHBI
HECJIOXKHBIE U TICUXOJOTMYECKHU TOCTYITHBIE ISl CEMUKIaCCHUKOB Jla-
OopaTopHble M MNpaKTUYECKHUE pPadOThl, KOTOPbIE 3HAKOMbBI UM IIO
HayaJlbHOMY KypCy €CTECTBO3HAHHUS W IO JIPYTMM €CTeCTBEHHBIM
JUCLIUMIIIMHAM: 3HAKOMCTBO C HECJIOXKHbBIM J1a0OpaTOPHBIM 000pYy10-
BaHueM (YCTPOMCTBO (DM3MYECKOIO IITAaTHMBA, HAarpeBaTeIbHBIX IIPH-
0OpOB, 2JEMEHTAPHON XMMUYECKOM IOCYIbl, KOTOPYIO OHM HpUME-
HsUTK Ha OoJiee paHHUX 3Tanax 00yuyeHMUsI), MPOBeAeHUE TTPOCTEUIIINX
omnepauuii oOpallleHUsI ¢ TaKUM OOOpyIOBaHMEM M XUMUYECKUMU
BemecTBaMu. CeMMKIIaCCHUKM 00y4aloTcs nmpueMam (pukcalum pe-
3yJbTaTOB HAOMIOAEHUSI M MX aHajliuza. DTOW 1Liedn CIOoCOOCTBYET
NpPeayCMOTPEHHBIN B Kypce OJOMAIIHUN XUMWYECKUU SKCIIEPUMEHT,
KOTOPBI MOJHOCTHIO COOTBETCTBYET TPEOOBAHUSIM TEXHUKU O€30-
MAaCHOCTU MPHU €ro BBHIMTOJHEHUM U 00eCIieuyrBaeT ylIeale 13 npak-
TUKU OOYyYEeHUsSI XMMUU DKCIIepUMEHTaJbHbIe Pa0OThl «JIOHTOTY/e-
HaJILHOTO» (IIPOIOJKUTEIBHOIO 110 BpeMeHM ) xapakTepa («Boipaiim-
BaHUE KpUCTaAIIIOB», «HabmtoaeHe 3a KOppo3ueii MeTajjioB» ).
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Bropas tema Kypca — «MarteMaTKa B XMUMUW» — MO3BOJISIET OT-
paboTaTh pacuyeTHbIe YMEHUSI M HaBBIKM, CTOJIb HEOOXOMMMBIE TPU
pelIeHNM XUMUYECKMX 3a1a4 U I KOTOPBIX KaTacTpo(pUUecKu He
XBaTaeT BpEMEHU B OCHOBHOM I1IKOJIe, M B MIEPBYIO ouyepeab 3aaad Ha
HaXoXIEeHNE YaCTU OT LIeJ0ro (MacCOBOM IO 3JeMEHTa B CJI0XKHOM
BEIIECTBE, MAaCCOBOI 1 0OBEMHOI JOJIM KOMIIOHEHTOB CMECU, B TOM
4uclie ¥ JOJIY IpUMeceit).

Tpetbst TeMa — «SIBIeHMSI, IIPOUCXOASIIINE C BEIIECTBAMU» —
aKTyaJIM3UPYyeT CBEICHUS yJallluXCs MO IPYTrUM IIpeaMeTaM o (PU3u-
YEeCKMX Y XMMUYECKUX SIBJICHUSIX, TOTOBUT MX K M3YUYEHUIO XMMUYE-
cKoro mpoliecca B 8—9 kiaccax.

YerBepras Tema — «Pacckasbl 10 XMMUM» — IIpU3BaHa I0Ka3aTh
SIpKUe, 3aHUMATENbHbIC, SMOLMOHAILHO HACHIIIEHHbIC 3IMU30dbI
CTaHOBJICHUSI U PA3BUTUSI XUMUM: ITIOABI O BEIUKUX PYCCKUX XUMMU-
Kax, 00 OTAECIbHBIX XUMHUYECKUX BEIIECTBAX M HEKOTOPHIX XMMUYE-
cKuX peakuusix. Ilenenonaranue 3Toi IJ1aBbl COCTOUT B (hOPMUPOBa-
HUJ MOTMBALIUU K U3YYECHUIO XMUMUU B JAJIbHEUIIIEM.

Kypc xumuu 8 kaacca nzydaetcs B ABa 3Tamna:

1-it sman — xumusn 6 cmamuke, Ha KOTOPOM PacCMaTpUBAIOTCS
COCTaB M CTPOEHHME aToMa U BelllecTBa. ETo OCHOBY COCTaBIISIIOT CBe-
JIEHUSI O XMMHMYECKOM 3JIeMeHTe M (hopMax €ro CylIeCTBOBAHUS —
aTomax, M30ToMax, MOHax, MPOCTHIX BEIIECTBAX U UX BaXKHEUIIUX CO-
eqUHEHUSIX (OKCHUIaX W OPYrMX OMHApPHBIX COCOMHEHMSIX, KMCIIOTaX,
OCHOBAHUSIX U COJISIX), O CTPOEHUM BelllecTBa (TUITOJOTUU XMMUYe-
CKMX CBSI3el U BUJIaX KPUCTAJUTMUECKUX PEIIETOK).

2-11 sman — xumust 6 OuHamuKke, Ha KOTOpOM ITPOMCXOAUT 3Ha-
KOMCTBO yYalllUXCsl ¢ XUMUUYECKUMMU peaklusiIMU KakK (pyHKIIUEH co-
CcTaBa W CTPOEHUS YYACTBYIOIIMX B XUMUYECKUX MPEBPAILEHUSIX Be-
LIEeCTB U MX Kiaccudukauu. CBoMCTBa KUCJIOT, OCHOBAHUM U coyeit
cpasy paccMaTpUBaIOTCS B CBETE TEOPUU AJIEKTPOJIUTUUECKOU 1 CCO-
muanuu. Kpome 3Toro, CBoiiCTBa KMCJIOT U COJICHM XapaKTepU3yIOTCs
TaKK€ B CBETE OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX ITPOLIECCOB.

B conepxanuu kypca 9 kaacca BHadajie IIpoOBOAUTCS 00001IIe-
HUE 3HAaHUI ydJallluXcs I10 Kypcy 8 Kjacca, KOTOpoe 3aKaHYMBaeTCs
paccmoTpenuem Ilepunonnueckoro 3akoHa u Ileprnonudeckoii cucrte-
MBI XuMHn4Yeckux aymeMeHToB . 1. MeHneneeBa, KOTOpHIE SIBJISTIOTCS
CBOEOOpa3HbIM BBeAeHWEM B XHUMHUIO 3JeMeHToB. Kpome 3Toro,
0000111al0TCSI CBEACHUSI O XMMMYECKUX PeaklMsIX U UX Kilaccuduka-
LIMM — 3HaAHUSI 00 YCJIOBUSIX, B KOTOPBIX MPOSIBJISIIOTCS XUMUUYECKUE
CBOICTBA BEIECTB, U COCO0aX yImpaBIeHUSI XUMUUYECKUMHU MPOLIieC-
caMu.

Ha sToii 6a3e 3aTeM paccMaTpuBarOTCs 00l11ie CBOMCTBA MeTaJl-
JIOB U HeMeTa/loB. B kauecTBe Hambomnee SIpKUX TpeAcTaBUTENIEH
9TUX KJIACCOB 2JIEMEHTOB OCBEIIIEHBI CBOMCTBA IIEIOYHBIX U IIIEI0Y-
HO3€eMeJIbHBIX METAJJIOB 1 TAJIOT€HOB (IIPOCTBIX BEIIECTB 1 COeAUHE-
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HUI raJJoreHoB) B IJIaHE CPaBHUTEJIbHON XapaKTepucTuku. B kypce
MOAPOOHO pacCcMaTPUBAIOTCS COCTaB, CTPOEHHE, CBOMCTBA, MOJY-
YeHUEe U MPUMEHEHUE OTIEIbHBIX, BAXKHBIX B HApOTHOXO3SMCTBEH-
HOM OTHOILIEHUHU BEIEeCTB, oOpa3zoBaHHBIX 3jeMeHTaMu I1—III me-
PUOIOB.

B xypce 9 kacca gaercst KpaTKoe 3HAaKOMCTBO C OpTaHUYECKIMH
BEIIEeCTBAMU: YIJIEBOMOPOIAMHU, KUCIOPOI- U a30TCONEPKAIIIMMHU CO-
eMMHEHUSIMU 1 UX BaXKHEHIITMMHU MPEICTaBUTEIISIMU.

3HAYNTEILHOE MECTO B COMEPKAaHUU Kypca OTBOXUTCS XUMUYEC-
ckoMy akKcriepuMeHTy. OH (dopMupyeT y ydalumxcsl crelualbHble
npeaMeTHble YMEeHUsI paboTaTh ¢ XMMUUYECKUMM BelleCTBaAaMM, BbI-
MOJTHSITh TTPOCThIE XUMUUECKHUE OIBIThI, YUUT IIIKOJILHUKOB Oe30r1ac-
HOMY U BKOJIOTMUYECKU TPaMOTHOMY OOpallleHUIO C BellleCTBaMU B
OBITY 1 HA TPOU3BOJICTBE.

IIpakTuyeckue paboThl CrPYIIITUPOBAHbBI B OJIOKM — XMMUYECKUE
MPaKTUKYMBbI, KOTOPBIE CIy*kaT HE TOJbKO CPEACTBOM 3aKpeIlIeHUs
YMEHUM U HABBIKOB, HO TaKXe M CPEACTBOM KOHTPOJISI KauecTBa UX
c(OpPMHUPOBAHHOCTHU.

B cBs131 ¢ mepexonoM U OCHOBHOM IIKOJIBI HA TaKy10 (hOPMY UTO-
roBoii arrectaunu, Kak OI'D, B Kypce npeaycCMOTpeHO BpeMsI Ha IT10 -
TOTOBKY K HEM.

JaHHasg mporpamMMa sSBJISeTCSI TIPUMEpPHOI, M aBTOPBI Pabodmx
MpoTpaMM BIIpaBe MPEMTOXKUTH CBOI BApHMAHT B COOTBETCTBHUU C CO0-
CTBEHHBIMU MPEAINOYTEHUSIMU U OCOOEHHOCTSIMU y4eOHOTO 3aBefe-
HUSI U KOHTUHIEHTA.

[Tporpamma 8—9 kjnaccoB paccuuTaHa Kak Ha 2 (140 4 3a nBa
roga oOyueHus) Tak v Ha 3 (210 4 3a 1Ba rofga oOy4yeHUs1) yaca B Hefle-
mo. [TociegHuit BapuaHT MPenycCMOTPEH B KauecTBE MPeAnpobuib-
HOTO 2Tamna B U3y4YeHUU XMMUU IS IKOJI U KJIACCOB €CTECTBEHHOHA-
YYHOTO MpOoGuJIs.

B TemaTtuueckKoMm IIJTAaHUPOBAHUM IIPEIYCMOTPEHO pPE3epBHOE
BpeMs, HEOOXOOIMMOCTh KOTOPOTO OOYCJIOBJI€HA TeM, UTO peajibHasl
MPOMODKUTEIFHOCTh YIeOHOTO Tofa BCeTma OKa3bIBaeTCs MEHbBIIe
HOPMAaTUBHOM.
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M0 OCHALLEHWI0 YYEBEHOTO MPOLLECCA

Y4eOHO-METONNYECKIIT KOMIUIEKC JUIST U3YYEHUsI Kypca XM-
MUK B 7—9 Kitaccax, CO3IaHHbII aBTOPCKUM KOJUIEKTUBOM MOJ, PYKO-
BoactBoMm O. C. I'abpuensiHa, comepXuT, KpoMe y4eOHMKOB, y4eO-
HO-METOAUYECKHE U TUAAKTUYECKUE TTOCOOUSI, TETPaaU ST BBITIOJ-
HEHUS 1a00paTOPHBIX U MTPaKTUYECKUX paboT U AP.

YMK «Xumusa. 7 knacc»

1. Xumust. BBogHsiii Kypce. 7 Kinacce. IlponeneBruueckuii Kypc (aB-
topbl O. C. I'abpuensH, U. I. Octpoymos, A. K. Axie6unun). 160 c.

2. Metonnueckoe nocobue. 7 knacc (aBropel O. C. I'abpuensH,
I A. llunapesa). 208 c.

3. PaGouas terpanb. Xumusi. 7 kiaacc (aBropsl O. C. 'abpuensiH,
I. A. llumapesa). 112 c.

4. IMpaktukym. 7 knacc (aBropbl O. C. I'abpuensin, Y. B. Akce-
HoBa). 80 c.

YMK «Xumus. 8 knacc»

1. Xumus. 8 kimacc. Yueonuk (aBrop O. C. I'adbpuensin). 288 c.

2. Metonnueckoe nocobue. 8 knacc (aBropel O. C. I'abpuensH,
C. A. Cnaakos). 190 c.

3. HacronbHas kHura yuutensi. 8 kiacc (aBropbel O. C. I'abpue-
nstH, H. I1. Bockob6oitHukoBa, A. B. Slurykosa). 400 c.

4. Pabouas Terpamb. 8 kmacc (aBropel O. C. T'abpueinsiH,
C. A. Cimankos). 208 c.

5. KoHTpoJbHbBIe M TIpOBEpOUYHBbIe PabOTHL. 8 Kiacc (aBTOPHI
O. C. I'abpuenstH u ap.). 224 c.

6. Xumus B TecTax, 3amadax, yIpaxXHeHHsIX. 8 Kjacc (aBTOPBI
O. C. I'adpuengan, T. B. CmupnoBa, C. A. Cnankos). 224 c.

7. Terpanb mis1 1a0OpaTOPHBIX ONBITOB M MPaKTUYECKUX PadOT.
8 kmmacc (aBropsl O. C. I'a6puensn, A. B. Kymnosa). 96 c.

8. Terpanb o151 OLIEHKY KavyeCcTBa 3HAHUM MO XMMUM. 8 KJ1acc (aB-
toprl O. C. INo6puensH, A. B. Kynosa). 112 c.

9. XuMuHUYeCKHil BSKCIEepMMEHT B I1IKoje. 8 Kkjacc (aBTOPbI
O. C. I'aopuensan, H. H. Pynos, B. 1. Tonkynos). 304 c.

10. Xumus. 8 knacc. DAeKTPOHHOE MYJIBTUMEINIHOE U3AaHue.

YMK «Xumusa. 9 knacc»

1. Xumus. 9 knacc. Yueo6Huk (aBrop O. C. I'abpuensin). 320 c.
2. Metonunueckoe nocodbue. 9 kiacc (aBropnl O. C. I'abpuensiH,
C. A. Cnagkos). 190 c.
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3. Knura must yuurtens. 9 kmacc (aBropbel O. C. T'abpuensiH,
. T. OctpoymoB). 400 c.

4. Pabouast Terpamb. 9 ximacc (aBtopel O. C. T'aOpueisiH,
C. A. Cnankos). 224 c.

5. KoHTpoJibHbIE U IIPOBEpOYHBIE PaboOThl. 9 Kiacc (aBTOPbBI
O. C. I'abpuensgn u ap.). 240 c.

6. XuMug B TecTax, 3amadax, yrnpaxHeHUsX. 9 Kiacc (aBTOPBI
O. C. I'abpuenan, T. B. CmupHoBa). 288 c.

7. Terpamp mIst 1TaGOPATOPHBIX OMBITOB U MPAKTUYECKUX PabOT.
9 knacc (aBTopnsl O. C. IN6puensH, A. B. Kynuona). 112 c.

8. TeTpanb WISt OLIEHKU KAa4eCcTBA 3HAHUI IO XUMUM. 9 Kiacc (aB-
topsl O. C. INb6puensaH, A. B. Kymiosa). 112 c.

9. XuUMMYECKMII BKCOEpUMEHT B IKoje. 9 Kkjacc (aBTOpbI
O. C. I'abpuensan u ap.). 208 c.

10. Xumust. 9 xnacc. DjIeKTpOHHOE MYJIBTUMEAUITHOE U3IaH1e

NHdopMaLmoHHble CpefcTBa

NuTepHeT-pecypehbl HA PYCCKOM sI3bIKe

1. http://www.alhimik.ru I1pencraBieHbl pyOpPUKU: COBETHI abu-
TYPUEHTY, YIUTETIO XUMUH, CIIPAaBOYHUK (OYeHb OOJIBIINasT TTOmOopKa
TabJIUII M CIPABOYHBIX MaTepUajioB), Becelass XUMUs, HOBOCTH,
OJIMMIIMANBI, KYHCTKamMepa (Macca MHTEPECHBIX UCTOPUUECKUX CBe-
JIEeHUI1).

2. http://www.hij.ru XKypHan «XuMHsI 1 XXU3Hb» ITOHSITHO U 3a-
HUMAaTENbHO paccKa3biBaeT 000 BCEM MHTEPECHOM, UTO MPOUCXOIUT
B HayKe ¥ B MUPE, B KOTOPOM MBI SKUBEM.

3. http://chemistry-chemists.com/index.html  BJaeKTpOHHBII
KypHall «XUMUKUA M XUMMST», B KOTOPOM MPEACTABICHO MHOXECTBO
OITBITOB TI0 XMMWHW, 3aHUMAaTeTbHON WH(MOPMAIINU, TTO3BOJISIONICH
yBJIeYb YICHHKOB 9KCITEpUMEHTATLHON YacThIO TIpEeaMeTa.

4. http://c-books.narod.ru BceBo3dMoxkHasi JuTepaTrypa Mo XU-
MWU.

5. http://www.drofa-ventana.ru M3BecTHOE M30aTEIbCTBO y4yeO-
HoIt muTepaTypbl. HOBUHKM HaydHO-TIOIYISIPHBIX M 3aHUMAaTEIbHBIX
KHUT TI0 XUMWU.

6. http://lseptember.ru XKypHan st yduTedeil M He TOJBKO.
Bonbioe konmmyecTBo paboT YICHUKOB, B TOM UYMCIIE UM MCCIEmOBa-
TeTbCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii
HIKOJIbHBIM TTOPTaJI CO CChITKaMM Ha 00pa3oBaTe/IbHbIE CANTHI MO XU-
MUH.

8. www.periodictable.ru COOpHMK cTaTeil 0 XUMUYECKUX JIeMEH-
Tax, WUTIOCTPUPOBAHHBIN SKCIIEPUMEHTOM.
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HVHTepHeT-pecypc Ha aHIJIMICKOM SI3bIKe

http://webelementes.com ConepXXuT UCTOPUIO OTKPBHITUSI U OITH-
caHMe CBOMCTB BCEX XMMMYECKUX B3JIeMeHTOB. ByneT mojeseH mist
00YJaroIIUXCs SI3BIKOBBIX IIIKOJI 1 KJIACCOB, TaK KaK CONEPXKUT Ha3Ba-
HUSI 3JIEMEHTOB U BEILIECTB Ha Pa3HbIX SI3bIKAX.

O0BbeKThI Y4EeOHBIX IKCKYPCHii

1. My3sen: MuHepajgorumyeckue, KpaeBeauyecKHe, XyIOKEeCTBEH-
Hble, [TomnTeXHUYEeCKUIA.

2. Jlaboparopuu: y4eOHBIX 3aBEICHMII, arpoXxuMiadopaTopuu,
SKOJIOTUYECKHUE, CAHIITUAEMUOIOTMYECKIE.

3. Anitexu.

4. TlpousBOACTBEHHbIE OOBEKThI: XMMUYECKHUE 3aBOIbI, BOMIO-
OYMCTHBIE COOPYKEHUS U IPYriue MeCTHBIE TTPOU3BOICTBA.



m [VIAHWPYEMbBIE PE3YNIbTATbl OBYYEHUA

BbINNyCKHMK HAYYUTCS:

® Ha3bIBaTh XMMUYECKUE DJIEMEHTHI M XapaKTepM30BaTh UX Ha
OCHOBe T10JIoKeHus B Ilepuonnyeckoii cucreMe;

e (opMyaupoBaTh M3yYeHHBIC IOHSITUSI: BEIISCTBO, XMMMYE-
CKUi1 3JIEeMEHT, aTOM, MOJeKyjla, MOH, KaTUOH, aHUOH, IMPOCTOE U
CJIOXKHOE BEIIECTBO, XMMUYECKash peaKIys, BUIbl XMMUYECKUX peak-
LUMA U T. I1.;

® ONpeaeidTh Mo opMyjIaM COCTaB HEOPraHMYECKUX M OpraHu-
YeCKMX BEILECTB, YKa3bIBaTh BAJICHTHOCTH aTOMOB XMMUYECKUX JJIe-
MEHTOB WJIM CTEeTIEHU UX OKMCJICHUS,

® Pa3bICHATh MH(MOPMALIMIO, KOTOPYIO HECYT XMMWUYECKHUE 3Ha-
K1, GOpMYJIBI U YpaBHEHUS,

e kjnaccu(pUIMPOBATh MIPOCThie (MeTaJlibl, HEMeTaJUIbl, OJiaro-
pPOIHBbIE Ta3bl) U CIOXKHBIE BelllecTBa (OMHAPHBIE COEAMHEHNS, B TOM
YuCIIe U OKCUABI, a TAKXKe TUIPOKCUIBI — KUCIOThI, OCHOBAaHUS, aM-
¢doTepHBIe TUAPOKCUIBI U COIHN);

e (hopmynupoBarh Ilepuoanyeckuii 3aKoH, OOBSICHSITh CTPYKTY-
py 1 uHdopmMaluio, koropylo HeceT I[lepuonnyeckasi cucTeMa XMMMU-
yeckux a1emMeHToB J1. 1. MenneneeBa, packpbeiBaTh 3HaueHue [lepu-
OINYECKOTO 3aKOHA;

® XapaKTepu30BaThb CTPOCHHE BEIECTBA — BUIbI XUMHWUYECKUX
CBsI3€il Y TUIIBI KPUCTAJUIMYECKUX PEIIETOK;

® ONUCHIBATH CTPOSHUE aTOMOB XMMHUYECKUX 21eMeHTOB Ne 1—20
" 26 1 0TOOpaXKaTh UX C IOMOIIBIO CXEM;

® COCTaBJISITh (POPMYJIBI OKCUAOB XUMWYECKUX 3JIEMEHTOB U CO-
OTBETCTBYIOILLIMX UM TUAPOKCUIOB;

® 3aIIMChIBATh CTPYKTYPHBIE (DOPMYJIbI MOJIEKYJISIDHBIX COSIMHE-
HUU U OPMYJIbHbIE €IMHUILIBI MOHHBIX COSAUHEHUN MO BaJlEHTHO-
CTH, CTEIICHSIM OKMCJICHUSI UJIM 3apsiIaM NOHOB;

e (hopMyIMPOBATb OCHOBHBIC 3aKOHBI XMMHU — IIOCTOSHCTBA
COCTaBa BELISCTB MOJIEKYJISIPHOTO CTPOSHMSI, COXpaHEHMUST MacChl Be-
IIECTB, 3aKOH ABOTaIpO;

e (hopMyIMpoOBaTh OCHOBHBIE MOJIOXEHMS aTOMHO-MOJEKYJISIP-
HOTO YY€HMSI U TEOPUU DIEKTPOJIUTUUECKOMN TMCCOLIALINN;

® OTIpeaesIsiTh NIPU3HAKKM, YCJIOBUSI MPOTEKAHUS 1 MpeKpalleHU s
XUMMWYECKUX PeaKIUii;

® COCTaBJISITh MOJICKYJISIPHBIC YPABHEHMSI XUMUYECKUX PEaKIINiA,
MOATBEPKIAIOIINX O0IIMEe XMMUYECKIE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOpPraHMYECKMX BEIIECTB M OTpaKaloIIMX CBI3U MEXIY KlacCaMu
COCOUHCHU;

® COCTaBJISITb YpaBHEHUSI peaklMil C ydacTUEM 3JIEeKTPOJIUTOB
B MOJIEKY/ISPHOM U MIOHHOM BUAX;
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® OrpenessTh M0 XUMUYECKUM YpaBHEHUSIM MPUHAIJIECKHOCTh
peaklivii K onpeaeaeHHOMY TUITY WX BUY;

® COCTaBIIATh YPaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIHLHBIX
peakiii C TOMOIIBIO METOA BJIIEKTPOHHOTO OajaHca;

® [IPUMEHSTbH TIOHSITUSI «OKMCJIEHUE» U «BOCCTAHOBJICHUE» JJIs
XapaKTepPUCTUKU XUMUYECKUX CBOMCTB BEILIECTB;

® OnpeneisiTh ¢ MOMOIIBIO KAYeCTBEHHBIX peaKIUil XJIOpU-,
cyibdar- 1 KapOOHAT-aHUOHBI U KATUOH AMMOHMS B paCTBOPE;

® OOBSICHSITH BIIMSTHUE PA3JIMYHBIX (DAKTOPOB Ha CKOPOCTb XMMMU--
YECKUX peaKlInii;

® XapaKTepU30BaTh MOJIOKEHNE METAJIJIOB U HemeTaioB B Ile-
pPUOINYECKON cucTeMe BJIEMEHTOB, CTPOCHUE X aTOMOB U KPUCTAJI-
JIOB, o0I11IMe (U3NYecKre U XMMUYECKHE CBOMCTBA;

® O0BSICHSATH MHOTroo0Opasue MPOCThIX BEIIECTB SIBJICHUEM aJl-
JIOTPOIIMU U YKA3bIBATh €€ MPUYNHBI;

® pas3jauyarh TMAPO-, MUPO- U BIEKTPOMETAJTYPTUIO U WUILIIO-
CTPUPOBATh UX MPUMEPAMU MPOMBIIIJIEHHBIX CIIOCOOOB TOJyUYeHUS
METaJIJIOB;

® aBaThb OO0IIYI0 XapakTepucTuky asnemeHToB I, 11, VII A rpynm,
a TakKe BOIOpoOIa, KHUCIopoda, a3oTa, cephl, (pocdopa, yriepona,
KPEMHUSI 1 00pa30BaHHbBIX UMU TPOCTHIX BEILIECTB U BaXKHEHUIIINX CO-
eIMHeHul (CTpoeHue, HaxoXAeHre B IpUpoje, noayyeHue, puznde-
CKME U XMMUUYECKHE CBOICTBA, IPUMEHEHHNE);

® OIMChIBATh KOPPO3HMIO METAILJIOB M CIIOCOOBI 3aILIUTHI OT HEe;

® [IPOM3BOAUTH XMMUUECKHUE PACUYETHI C UCIIOJb30BAHUEM ITOHSI -
TUI «MaccoBas JOJISI BEIIeCTBA B CMECH», «KOJMYECTBO BEICCTBaA»,
«MOJISIPHBIN 00beM» 110 (hOpMYJIaM U YpaBHEHUSIM PEaKIIMIA;

® OMNUCHIBATh CBOMCTBA M MPAKTUYECKOE 3HAUCHUE M3YYCHHBIX
OpPraHUYeCKHUX BEIIECTB;

® BBITMOJIHSITH 0003HAUEHHbBIE B MPOrpaMMe 9KCIIEpUMEHTHI, pac-
MO3HAaBaTh HEOPraHMYECKUE BEIIECTBA 110 COOTBETCTBYIOIIUM IIpU-
3HaKaM;

e coOJIIoIaTh NMpaBujia 6e301macHoi padboThl B XMMUYECKOM KaOu-
HeTe (JtabopaTopumn).

BBINYCKHMK MOJYYUT BO3MOXKHOCTbh HAYYMThCS:

o Xapakmepu3zoeamb OCHOGHblIEe MemMOObl NO3HAHUS XUMUYE-
CKUX 006eKmoe6: HabAlo0eHUe, UdMepeHue, SKCnepuUmMernm, mooenil-
poeanue.

® Paziuuame xumuueckue obsexmot (6 cmamuke):

— XuMu4ecKue 31eMeHmbl U NPOCMble 8eULeCmaEa,

— Memannvl U HeMemdaindvl U XapaKmepu3oéams OMHOCU-
MeAbHOCMb NPUHAOACHCHOCMU MAKUX 006eKmMO08 K MOl UAU UHOLL
epynne,
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— opeanuuecKue U HeopeanuueckKue coeOuHeHus;

— eudpokcudst (Kucaopodcodepicaujue KUCA0MbL, OCHOBAHUSL,
amgomepHuvle 2udpoKcuobl);

— OKcuodbl Hecoseobpazyrujue u coaeoopazyroujue (Kuciom-
Hble, OCHOGHble, amMgomepHble);

— BANEHMHOCMb U CIMEeNEeHb OKUCACHUSL,

— cucmemamu4ecKue U mpusudabHble MePMUHbL XUMUYUECKOU
HOMEHKAAmYpbl,

— 3HaKo8YI cucmemy 6 xumuu (3HaxKu u gpopmyaol, UHOEKCbL U
Koagppuyuenmoi, cmpyKmypHoie U MOAEKYAAPHbIE DOPMYAbL, MOAE-
KYAspHble U UOHHblE YPABHEeHUs peaKUUll, NOAHble U COKPAU,eHHbLE
UOHHbIE YPABHEHUS peaKyUil, mepmMoxumudeckKue ypasHeHus, 000-
3HAYeHUs1 CMeNneHU OKUCACHUS U 3aps0a UOHA 8 (hopmyne Xumuye-
CK020 COeOUHEeHUsT).

® Pazauuams xumuueckue obsexmol (6 OuHaAMUKe):

— QusuuecKue u xumuuecKue CMmopoHsl NPOUECCO8 pacmeope-
HUs u duccoyuayuu,

— OKUCAUMENbHO-80CCMAHOBUMENbHbIE PeaKyUuU U peaKuuu
obmena,

— cxembl U YPAGHEeHUS XUMUUECKUX PeaKyuil.

e CoomHocumy:

— 9K30mMepMuYecKue peaKyuu U peaKyuu opeHusi;

— Kamaaumu4ecKue u gpepmeHmamusmvle peaKyuu;

— Memann, OCHOBHbII OKCUO, OCHO8AHUE, CONb;

— HeMemann, KUCA0OMHbLU OKCUO, KUCA0maA, conb;

— cmpoeHue amoma, U0 XUMUHECKOU C8:A3U, MUN KPUCAN-
AUHECKOU peulemKU U (hu3u1ecKue ceolcmea eeu,ecmaa,

— HaxoodcoeHue 31eMeHmoE 8 npupode U NPOMblUlLIeHHble CHO-
Cco0bL UX NOAYHEeHUST,

— HeobX00uMOCMmb XUMUUECKO20 NPOU3B00Ccmea u mpebosa-
HUIl K oXpaHe oKpyxcaroujeil cpeowl;

— HeobxXo0UMOCmb NPUMEHEHUST COBPEMEHHbIX BeUleCE U Ma-
mepuanos u mpebo8anus K coepernceHuro 300p06usi.

® Buidgueamv u 3KCNEPUMEHMAAbHO NPOBEPAMb CUNOMEe3bl
0 XUMUYECKUX CEOLICMBAX eu,ecma Ha OCHOGe UX COCMAea U Cmpo-
eHUsl U NPUHAOAeICHOCMU K onpedeseHHomy Kaaccy (epynne)
eeuecma.

e [Ipoecno3upoeamsv cnocoOHOCMb geulecmaea nposieasims OKUC-
AUMENbHbBLE UAU BOCCIMAHOBUMENbHBLE CBOLICMEA C Y4emoM cmene-
Heil OKUCAeHUsI INeMEHMO08, 8X00AUUX 8 e20 COCMAas, a Mmakice
NPOOYKMOE  COOMBEMCMBYIOWUX  OKUCAUMEAbHO-80CCMAHOGU -
menbHbIX peaKyuil.

o Cocmaensmo ypasHeHUs peakKuyuil ¢ y4acmuem MmMUnUYHbIX
oKucaumenell U 60CCMAaHO8UMeNel HA OCHOBE INCKMPOHHO20 Oa-
AaHca.
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e Onpedenssimb B03MONCHOCMb HNPOMEKAHUS XUMUYECKUX
peakuyuil Ha OCHOBe 3NeKMPOXUMUUECKO20 psi0a HANPANCEHUU
Memannos, psaoa  I1eKmpooOmpUUaAmensbHOCmu  HeMemannos,
maobauysl pacmeopuMoCmu U ¢ Y4emom YCA08Ull UX npogede-
Husl.

e /Ipoeodumbs pacuemsvi no XUMU4ecKum Gopmynam u ypaeHe-
HUSAM:

— 02151 861800a hOPMYNbL COCOUHEHUSI NO MACCOBLIM OOASAM I~
MEHMmOo8;

— N0 NPUSOMOBAECHUIO PACMBOPA C UCNONb308AHUEM KPUCMAA-
102Udpamoe;

— N0 HAXO0NCOEHUI 00AU 8blX00a NPoOyKma peaKuyuu no om-
HOUWLEHUIO K Meopemu1ecKy 803MONCHOMY;

— ¢ ucnoavzoeanuem npaeuasa leii-Jlioccaka 06 ob6semMHbIX
OMHOUICHUSIX 2A308,;

— C UCNOAb30BAHUEM NOHAMUU <«KMOAb», <«MMOAb», <HUUCAO
Asoecadpo»;

— N0 MepMOXUMUUECKUM YPAGHEHUAM PeaKyulu.

e [Ipo6ooums xumuueckuili IKCnepuUMeHm ¢ HEYKOCHUMEeAbHbIM
cobarwoenuem npasuil mexHuKku 0e30nacHoCmu:

— N0 YCMAaHO08AeHUI0 KAYeCMBEHHO20 U KOAUYEeCMEEHHO20 CO-
cmaea coeduHeHust,

— npU BLINOAHEHUU UCCAe008aMeNbCK020 NPOEeKMA,

— 8 0OMAUWHUX YCA0BUSIX.

e [cnoavzoeams npuobpemenHbvlie KAOUEGble KOMNEeMmeHUUU
015 8bINOAHEHUS NPOEKMOE U YUeOHO-UCCAed08ameabCKUX 3adau
N0 U3y4eHuro ceolicmea, cnocobo8 NoAy4eHus: U pacno3HAaHUsl Ge-
wecma.

e Onpedeassims UCMOYHUKU XUMUYECKOU UHGopmayuu, npeo-
CMaeasims CRUCOK UHDOPMAYUOHHBIX PeCypcos, 8 MOoM Hucie U Ha
UHOCIMPAHHOM SA3blKe, 20MO8UMb UHDOPMAUUOHHBLI NPOOYKM U
npe3eHmoeams eeo.

® OOseKMuUBHO OUEHUBAMb UHBOPMALUIO O GeleCMB8aX U Xu-
MUHECKUX Npoyeccax, KpUmu4ecKku OMmHOCUMbCA K NCeGOOHAYHUHOUL
uHgopmayuu, HedobPOCO8ECMHOIL peKaame 6 CPedCmEax Macco8ol
uHgopmauuu.

e Cozdasamb modeau u cxemul 0A5 peuleHUs: Y4eOHbIX U NO3HA -
8amenbHbIX 3a0ai.
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