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1. Mnanupyemble pe3yabTaThI OCBOEHHS YUeGHOr0 MpPeAMeTa XUMHS

JIMYHOCTHBIE Pe3yJbTAThl OCBOCHHUS OCHOBHOI1 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOI' 0
o0uiero o0pa3oBaHus:

1) BocmuTaHHWE POCCHUICKOM TpakIaHCKOM WACHTUYHOCTU: TAaTPUOTHU3MA, YBAXEHHUS K
OredecTBy, NpPONUIOE M HACTOSIEE MHOTOHAIMOHAIBHOIO Hapona Poccum; oco3HaHue cBoel
STHUYECKON MPHUHAJUICKHOCTH, 3HAHME WCTOPUH, S3bIKA, KYJIBTYpbl CBOEr0 Hapoja, CBOEro Kpas,
OCHOB KyJIbTYpHOI'O Haciequss HapoJoB Poccuum u dYenoBeuecTBa; YCBOGHHE T'yMaHMCTHUECKHUX,
JEMOKPAaTUYECKUX M TPAAMLIMOHHBIX LIEHHOCTEH MHOTIOHAI[MOHAJIBHOIO POCCHUHCKOIrO OOIIECTBA;
BOCIIUTaHHE YyBCTBA OTBETCTBEHHOCTH U JoJira nepeq Poaunoii;

2) ¢dopMupoBaHHEe OTBETCTBEHHOI'O OTHOIIEHHS K YYCHHMIO, TOTOBHOCTH M CIIOCOOHOCTH
oOyyaroluxcsi K CaMOpPa3BUTHI0O M €aMOOOpPAa30BaHMIO Ha OCHOBE MOTHMBAlMM K OOYYEHHIO U
MIO3HAHUIO, OCO3HAHHOMY BBIOOPY M TIOCTPOEHHIO JalbHEWIIed WHIUBUIYaJbHOH TPAaeKTOPUHU
oOpa3zoBaHus Ha 0a3e OPUEHTHPOBKH B MHpe Hpodeccuii u mpopecCHOHATBHBIX MPEANOYTSHHN, C
YUeTOM YCTOMUYMBBIX IM0O3HABATEIbHBIX HHTEPECOB, a TAKXKE HAa OCHOBE (DOPMUPOBAHUS YBAKUTEILHOIO
OTHOLIEHMS K TPYly, Pa3BUTHUS OIbITA YYaCTUS B COLIMATILHO 3HAUUMOM TPY/IE;

3) dbopMupoBaHME LEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAYKU U OOIIECTBEHHOW MPAKTUKH, YUYUTHIBAIOLIETO COLMAIBHOE, KYJIbTYPHOE, SI3BIKOBOE,
JyXOBHO€ MHOT000pa3yre COBPEMEHHOI'O MUPA;

4) hbopMupoBaHHE OCO3HAHHOTO, YBAXKUTEIBHOIO U JOOPOKENATEILHOTO OTHOIIEHUS K JPyTOMY
YeJIOBEKY, Er0 MHEHUIO, MUPOBO33PEHUIO, KYJIbTYPE, SI3bIKY, BEPE, TPaKJaHCKOM MO3UIMH, K UCTOPHH,
KyJIbTYp€E, PEJIUTUH, TPAJULIKAM, A3bIKaM, IIEHHOCTSIM HapoJoB Poccun u HapoJoB MHpa; TOTOBHOCTH
U CIIOCOOHOCTH BECTHU JIUAJIOT € IPYTUMH JIIOJbMU U JOCTUTaTh B HEM B3aUMOIIOHUMAHUS;

5) ocBOeHHE COLMAIbHBIX HOPM, IPaBUJI MOBEAECHMS, pojieil u (HopM COLMATBHOM KU3HU B
rpynnax u cooOllecTBax, BKJIIOYas B3pOCHble M COLMAIbHBIE COOOLIECTBA; y4yacTHE B HIKOJIBHOM
CaMOYTIPaBJICHUM M OOIIECTBEHHOW >XKM3HM B NpeIesiaX BO3PACTHBIX KOMIIETEHIIMH C YYETOM
PETHOHANBHBIX, 3THOKYJIBTYPHBIX, COLIMATBHBIX 1 SKOHOMHUUYECKUX OCOOEHHOCTEH;

6) pa3BUTHE MOPAJIBHOTO CO3HAHMSA W KOMIIETEHTHOCTH B PEIIEHHH MOPAIbHBIX MpoOjeM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, (hOPMUPOBAHHE HPABCTBEHHBIX UyBCTB U HPABCTBEHHOI'O IOBEACHUS,
OCO3HAaHHOTO M OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHBIM MOCTYIIKAM;

7) dopmupoBaHHE KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOINEHUH W COTPYJHHYECTBE CO
CBEPCTHUKAMHM, J€TbMHU CTapILEro M MIAJLIero BO3pacTa, B3pOCJIbIMU B IIpoliecce 00pa3oBaTeNbHOM,
00I1IeCTBEHHO MOJIE3HOH, yueOHO-HCCIIeI0BATEIbCKOM, TBOPYECKOM U APYTUX BUIOB JCATEILHOCTH;

8) dopmupoBaHKE IIEHHOCTH 370POBOTO M 0€30MacHOro oOpas3a >KW3HH; YCBOCHHE IPABUI
UHIMBUIYAIBHOTO M KOJUJIEKTUBHOIO O€30MacHOTr0 TOBEICHHS B UPE3BBIYAMHBIX CUTYaIUsX,
YTPOKAIOUIUX KU3HU U 370POBbIO JIIO/IeH, MPaBUJI MOBEJCHHS Ha TPAHCIIOPTE U Ha JOporax;

9) bopmMupoBaHHE OCHOB HKOJOIMUYECKON KyJIbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTHYECKOTO MBIIUICHUS, Pa3BUTHE OIbITa SKOJIOTUYECKA OPUEHTHPOBAHHOW peQIeKCUBHO-
OLIEHOYHOM M NMPAKTHYECKON JAEATEIbHOCTH B )KU3HEHHBIX CUTYALUX;

10) oco3HaHue 3HaYEHUSI CEMbH B KH3HH YEJIOBEKa U OOIIECTBA, MPUHIATHE LIEHHOCTH CEMENHHOMI
KHU3HH, YBAXKUTEIIbHOE U 3a00TIMBOE OTHOIIEHUE K YIEHAaM CBOEH CeMbH;

11) pa3BuTHE S3CTETUYECKOTO CO3HAHUS Yepe3 OCBOCHUE XY10’KECTBEHHOTO HACIEIUs HApOJ0B

Poccun n Mupa, TBOpUECKON AEATENBHOCTH dCTETUYECKOIO XapaKTepa.

MeTanpeaMeTHble pe3yJbTaThl 0CBOCHUS OCHOBHOM 00pa30BaTe/IbHOM NMPOrpaMMBbl
OCHOBHOI'0 00111er0 00pa3oBaHus

1) yMeHHne caMOCTOSITENIBHO ONPENENATh eI CBOEro 00yUeHHs, CTaBUTh U (GOPMYIUPOBATH AJIS
ce0s1 HOBBIE 3aJauu B yyeOe U Mmo3HaBaTeIbHOM JAeATeIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECH CBOCH
MMO3HABATEILHOM JESITCIIFHOCTH,

2) yMeHHE CaMOCTOSTEJIbHO IUIAHUPOBAaTh IyTH JOCTIJKEHHMs Lesled, B TOM 4YHCIe
IbTEpPHATUBHBIC, OCO3HAHHO BHIOMpaTh HambOosiee S((EeKTUBHBIE CIIOCOOBI pemieHHs Y4eOHBIX U
II03HaBATENbHBIX 33/1a4;

3) yMmMeHHME COOTHOCUTb CBOM JEHCTBUS C IUIAHUPYEMBIMH pE3yJIbTaTaMH, OCYILECTBIATH
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KOHTPOJIb CBOEH AEATEILHOCTH B IPOLIECCE JOCTHXKEHUS Pe3ysbTara, ONpeAeisTh Coco0bl qecTBUI
B paMKax INpeJUI0KEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JICHCTBHS B COOTBETCTBUH C
M3MEHSAIONIEHCS CUTYalueH;

4) yMeHue OLIEHMBATh NPABUIIBHOCTD BBINOJIHEHHUS YUeOHOH 3a/1a4M, COOCTBEHHBIE BO3MOYKHOCTH
€€ PEILCHUS;

5) BIaJeHUE OCHOBAaMM CAMOKOHTPOJISI, CAMOOLIEHKH, MPUHITHUSA PEIICHUN U OCYIIECTBIECHUS
OCO3HAHHOTO BBIOOpA B yUeOHOH U MO3HABATEIHLHOU JESTEILHOCTH;

6) yMeHue OIpelesaTh IOHATHSA, CO3/laBaTh OOOOINEHUs, YCTaHABIUBATh AHAJIOTHUM,
KJaccu(UIUpPOBaTh, CaMOCTOATENBHO BBIOMpPATh OCHOBAHUS W KPHUTEPHUM JUId KJAacCH]UKaLuy,
YCTaHABJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH JJIOTUYECKOE PACCYKICHHUE, YMO3AKIOUECHUE
(MHIYKTHUBHOE, IeTyKTUBHOE U 110 QaHAJIOTHH) U JIEJIaTh BHIBO/IBI;

7) yMeHHue co3/1aBaTh, IPUMEHATh M Pe0oOPa30BhIBATh 3HAKH M CUMBOJIBI, MOJICITH U CXEMBI JJIs
peleHys y4eOHbIX U M03HaBaTeIbHbIX 331a4;

8) CMBICIIOBOE UTEHHE;

9) ymMeHue opraHmu30BbIBaTh Y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JESATEIBHOCTh C YUUTEIEM
U CBEpCTHMKaMHM; pabOTaTh MHIUBUAYAJIbHO W B TpYIIE: HAXOIUTh OOIee pelleHHe U pas3peliarh
KOH(JIUKTBI Ha OCHOBE COTJIaCOBAaHUS TMO3MIMKA M yd4eTra HHTEpecoB; (OPMYJIHPOBATH,
apryMEeHTHpPOBaTh U OTCTauBATh CBOE MHEHUE;

10) yMmeHHE OCO3HAaHHO WHCIOJb30BaTh pEUEBbIE CPEJICTBA B COOTBETCTBUHM C 3ajadeit
KOMMYHHMKAallUM JUIs BBIPDAKEHHUS] CBOMX 4YyBCTB, MBICIEH M TNOTPEOHOCTEH; IJIaHUPOBAHUS U
peryjsiliud CBOEH JEATEIIBHOCTH; BIAINCHUE YCTHOM M IUCBMEHHOM pPEYbI), MOHOJIOIMYECKOMN
KOHTEKCTHOM peyblo;

11) popmupoBanue u pa3BUTHE KOMIIETEHTHOCTU B OOJIACTH HCIOJb30BAHUSA MH(DOPMALIMOHHO-
KOMMYHHKaIIMOHHBIX TexHojorui (manee MKT- xommereHuun); pa3BuTue MOTHBALMM K OBJAJICHUIO
KyJIbTYPOH aKTUBHOTO IOJIb30BaHUs CIOBApSIMHU U APYTUMHU IIOUCKOBBIMHU CUCTEMAaMU;

12) ¢dopmupoBaHHe M pPa3BUTHE 3KOJIOIMYECKOTO MBIIUICHUS, YMEHHE NPUMEHATH €ro B
MO03HABaTEIbHON, KOMMYHUKAaTUBHOM, COI[MAIbHOM NMpPaKTHUKE U TPO(eCcCHOHATBHOW OpHUEHTAINH.

Hpe}lMeTHble PE3YyJbTAaThl H3YUYCHUSA MIPEAMETAa XUMUA

1) ¢opmupoBaHue MepBOHAYATIBHBIX CHCTEMATU3MPOBAHHBIX MPEACTABICHUN O BELIECTBAX, UX
OpEeBpalleHUsIX M MPaKTHUYEeCKOM MPUMEHEHHM; OBJIaJICHME MOHSITHMHBIM  ammapatoM U
CUMBOJINYECKUM SI3bIKOM XUMUU;

2) oco3HaHUE OOBEKTUBHON 3HAYMMOCTU OCHOB XMMHMYECKON HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMS, XMMUUYECKUX MTPEBPALICHUI HEOPIraHUYECKUX U OPTaHUYECKUX BEUIECTB KAK OCHOBBI
MHOTHX SIBICHHI JXMBOW M HEXUBOW MPHPOJBI; YIIyOJNEHHE TPEACTABICHUNA O MaTepHalbHOM
€IMHCTBE MHPA;

3) oBiageHHE OCHOBAMHM XHUMHYECKOM TIPAaMOTHOCTH: CIIOCOOHOCTBIO aHATU3UPOBATh U
OOBEKTUBHO OIICHUBATh JKU3HEHHBIE CHUTYallMd, CBA3aHHbIE C XWUMHUEH, HaBbIKAaMU 0€30IacHOro
oOpallleHnsl ¢ BEILECTBAMH, HCIOJIb3YEMbIMH B ITOBCEHEBHON XHM3HM; YMEHHUEM aHaJIU3UpPOBATH U
IUIAHUPOBATh 3KOJIOTUYECKH O€30I1aCHOE MOBEJICHHUE B LENSIX COXPAHEHMsI 370POBbSl M OKpY’Karolen
Cpenpl;

4) ¢opmHupoBaHME YMEHHH YCTaHABIMBATh CBSI3U MEXKAYy peaJibHO HAOII0AaeMbIMU
XUMHYECKMMH SIBJICHUSIMH U TPOILIECCAMHU, MPOUCXOJAIIMMH B MHUKPOMHUpPE, OOBSICHATH MPUYUHBI
MHOrooOpasus BELIECTB, 3aBUCHUMOCTb HUX CBOICTB OT COCTaBa M CTPOCHMS, a TAKXKE 3aBUCUMOCTh
IPUMEHEHHUS BEIECTB OT UX CBOICTB;

5) mpuoOpeTeHne ONbITa UCIOJIb30BaHUS PA3IMYHBIX METOJIOB U3yUEHHsI BEIIECTB: HAOIIOAEHUS
3a UX IPEBPALICHUSIMU IIPU IPOBEJECHUM HECJIOKHBIX XUMUUYECKUX SKCIIEPUMEHTOB C UCIIOJIb30BAHUEM
1a60paTOPHOTO 00OPYIOBAHUS B IPUOOPOB;

6) popMupoBaHue NpeACTAaBICHUNA O 3HAYCHUH XMMHMUYECKOW HAayKH B PEIICHUH COBPEMEHHBIX
9KOJIOTMYECKUX MpoOsieM, B TOM 4YHCIE€ B NPEIOTBPALICHUM TEXHOTEHHBIX U 3KOJOTHYECKHX
KaracTpod;



2. Conep:xanue y4eOHOro nmpeaMera XuMHs

8 kmace
1. BBenenue (6 1)
Xumust = HAayKa 0 BELIECTBAX, 1504 CBOWCTBAaxX 51 MPEBPALLECHUSAX.

[TonsiTie 0 XMMHYECKOM 3JI€MEHTE U (POpMax ero CyliecTBOBaHHUSA: CBOOOJHBIX aTOMax, MPOCTHIX U
CJIOKHBIX BeIlleCTBaxX

[IpeBpamenuss BemiecTB. OTnHUMEe XUMHUYECKHUX pEaKIMid OT (U3HUECKUX sBJICHHA. Poib
XUMUU B )KU3HH YETIOBEKA.

Kpatkue cBeneHuss U3 UCTOpUM BO3HUKHOBEHHS W Pa3BUTHS XUMHUU. llepuon amxumwum.
[Tonsitue o ¢punocodpckom kamue. Xumus B XVI B. PazButrue xumun Ha Pycu. Ponb oTedecTBEHHBIX
YYEHBIX B CTAHOBJICHHH XHMHYECKOW Hayku - pabotsl M. B. JlomonocoBa, A. M. byrneposa, /[.1.
Meuneneena.

XuMHuueckass CUMBOJHUKA. 3HAKU XUMHUYECKUX DJEMEHTOB W IPOUCXOXKJEHUE WX Ha3BaHUM.
Xumnaeckue Gopmynbl. Muaexcer u kodddumuentsl. OTHOCUTENBHBIE aTOMHAs M MOJICKYJISIpHAs
Macchl. PacyeT MaccoBoi JOJIM XUMUYECKOTO 3JIeMEHTa o (hopMyJie BelecTBa.

[Tepuonnueckas cucrema xumuueckux sneMeHtoB J[. . Menneneesa, ee CTpykrypa: mMajible U
0osblMe MEpUOAbl, TPYIIbI U MOArpYMHIbl (IV1aBHas U mobouHas). Ilepuoanueckas cuctema Kak
CIPaBOYHOE MOCOOME TSI MOTYYCHHSI CBEICHUN O XUMHUYECKUX SJIEMEHTAX.

Pacuernble 3amaun. 1. HaxoxxaeHne OTHOCUTENBHON MOJIEKYJISIPHOM Macchl BEUIECTBA IO €ro
xuMHudeckor (opmyse. 2. BerauciaeHrne MaccoBoil A0IM XUMUYECKOTO 3JIEMEHTa B BEIIECTBE MO €0
dbopmyre.

IMpakTnyeckas padora Ne 1

1.TIpaBuiia TeXHUKH 0€30MMaCHOCTH MPH paboTe B XUMU4eckoM kabuHere. [Ipuemsl oOparienus ¢
1abopaTOpHBIM 000PYIOBAaHWEM U HarpeBaTeIbHBIMH MPUOOPAMH.

Tema 2. AToMbl XuMHU4YeCKUX AeMeHTOB (1 0 1)

ATOMBI Kak (popma CyIIeCTBOBAHUS XUMUYECKUX 3JIeMEHTOB. OCHOBHBIC CBEJICHUS O CTPOCHUU
aToMoOB. JloKka3zaTenbcTBa CIIOXKHOCTH cTpoeHusi aToMoB. OmbiTel Pesepdopna. [Inanerapuas moaens
CTPOEHHS aroMa.

CocTaB aTOMHBIX sifiep: MPOTOHBI U HEHUTpOoHBL. OTHOCHUTENbHAS aTOMHas Macca. B3auMocBs3b
MOHSATUN «IIPOTOH»,KHEUTPOH»,«OTHOCUTENIbHAS aTOMHAasi Macca». V3MeHeHue uuciaa MPOTOHOB B
sqIpe aToMa - 00pa3oBaHNE HOBBIX XHMHYECKUX YJIEMEHTOB.

W3meHeHune umcna HEUTPOHOB B sjpe aroma - oOpa3zoBaHue wu30TonoB. CoBpeMeHHOe
OTIpeNIeJICHUE TOHATHUS «XUMHYECKHH 3ieMeHT». M30TOmbsl Kak pPa3sHOBHIHOCTH aTOMOB OJHOTO
XUMHYECKOT0 AJIEMEHTA.

OnektpoHbl. CTpoeHHE OJIIEKTPOHHBIX O0OJOYEK AaTOMOB XHMHUYECKHX dyieMeHTOB Nel-20
nepuoguyeckoir cucrtembl JI. W. MenaeneeBa. IloHsTMe O 3aBEpIIEHHOM W HE3aBEPLICHHOM
JJIEKTPOHHOM €J10€ (3HEPTeTUYECKOM YPOBHE).

[Tepuonnueckas cuctema xumuudeckux sneMeHToB [l. M. MenneneeBa M CTpOEHUE ATOMOB:
buznyecKuit CMBICH MOPSIAKOBOTO HOMEpa dIIEMEHTa, HOMEpa TPYyMIbl, HOMEpa Meproja.

N3menenne uwMcna SJIEKTPOHOB HA BHEIIHEM JJIGKTPOHHOM YPOBHE aTroMa XHUMHYECKOTO
3JIeMEHTa - 00pa30BaHUE MOJOKUTEIbHBIX U OTPHUIATEIHHBIX HOHOB. MOHBI, 00pa30BaHHbBIE aTOMaMH
METaJUIOB U HeMeTayioB. [IpMYMHBI M3MEHEHHS METAIUTMYECKUX U HEMETANIMYECKHX CBONCTB B
nepuoiax u rpymnmnax.

O6pazoBanue 6uHapHbIX coequHenuil. [lonsTue 06 noHHOM cBs3u. CxeMbl 00pa30BaHUSI HOHHOM
CBSI3H.

B3aumopeiicTBue aTOMOB XMMHUYECKUX AJIEMEHTOB-HEMETAJUIOB MEXIY co0Oi - oOpa3oBaHMe
JIBYXaTOMHBIX MOJIEKYJI IPOCTHIX BellecTB. KoBasieHTHast HEMOJIIpHAs XUMUYECKast CBSI3b.

DNEeKTPOHHBIE U CTPYKTYpPHBIE (POPMYJIBL.

B3aumopeiicTBue aTOMOB XMMHUYECKUX JIIEMEHTOB-HEMETAJUIOB MEXIY co0Ooi - oOpa3oBaHme
OMHAPHBIX COETUHEHUN HEMETayIoB. DJIEKTPOOTpHULATeNbHOCTh. [oHATHE O KOBaJIEHTHOW MOJISIpHON
CBSI3H.



B3aunMozeiicTBue aTOMOB XUMHUYECKHX DJIEMEHTOB-METAUIOB MEXIy co0oil - oOpasoBaHHe
METaAIINYECKUX KPUCTAJLJIOB. IlousTue 0 MeTaINYeCKOMH CBSI3H.
JdemoncTpaunu. Mojenu aTOMOB XMMHUYECKUX 3JeMEHTOB. [lepromnueckas cucTteMa XUMUYECKHUX
snemeHToB [[. . Menneneena.

Tema 3. IlIpoctsie BemecTBa (74)

[TonoxeHue MeTamnoB U HEMETAJJIOB B EPUOAUYECKON CUCTEME XUMUYECKUX AemMeHToB [1. 1.
MenneneeBa. BaxHeillme mpocTele BENIECTBA - METAJUIbL: KEJI€30, alFOMUHUM, KaJIbIUWA, MarHuu,
HaTpuil, kanuid. O0mue puznyeckre CBOWCTBA METAJIIOB.

Baxxneiimme nmpocTeie BEIIECTBA - HEMETAUIBI, 00pa30BaHHBIC aTOMaMU KHCJIOPOJia, BOJIOPOa,
azoTa, cepbl, (ocdopa, yriepoga. CrnocoOHOCTH aTOMOB XHMHUYECKUX AJIEMEHTOB K 0Opa30BaHUIO
HECKOJIBKUX MPOCTHIX BEIIECTB - AJUIOTPOINHUS. AJUIOTPONHBIE MOAU(UKAIMKU KUCIOpoaa, Gocdopa u
0JI0Ba. Meraimmyeckue 1 HEMETaUIMUECKUE CBOMCTBA MPOCTHIX BeleCTB. OTHOCUTEIBHOCTD JEICHUS
MPOCTHIX BEIIECTB HA METAJIBI U HEMETAJLJIBL.

[TocTosinnass ABoragpo. KomnuectBo BemectBa. Moisb. MonsipHass macca. ModisipHbIii 00BeM
ra3oo0pa3HbIX BemiecTB. KpaTHble eIWHUIIBI KOTUYECTBAa BEIIECTBA — MUJUTUMOIb U KHIOMOJb,
MUJUTAMOJISIPHAs. W KUJIOMOJISIpHAST MacChl BEIIECTBA, MHUJUTMMOJISIPHBIA W KUJIOMOJISPHBIA OOBEMBI
ra3o000pa3HbIX BEIIECTB.

Pacuersl ¢ ucnosib30BaHUEM MOHATUN «KOJIMYECTBO BEIIECTBA», «MOJISIpPHAS MACCa», «MOJISIPHBIN
000beM razoB, MOCTOsTHHAST ABOTaAPO.

PacueTrHble 3agaun. 1. BeiuncieHne MOJISPHOI MacChl BEIIECTB 10 XUMHUYECKUM Gopmymam. 2.
Pacuersl ¢ MCMONB30BaHHEM TMOHSTHUN «KOJMYECTBO BEIIECTBA», «MOJSIpPHAST Macca», «MOJISIPHBIN
00BEM Ta30By», «IIOCTOSIHHASL ABOTAIpO».

JdemoncTpanun. HekoTtopble MeTauibl 1 HEMETAJUIbl KOJUYECTBOM BemlecTBa 1 moib. Mojens
MOJISIPHOTO 00beMa ra3000pa3HbIX BEIECTB.

Tema 4. CoenunHeHHsi XHMHUYeCKHX 3JieMeHTOB (14 u)

Crenenp okucneHus. OnpeneneHrne CTENeHN OKUCIIEHUS 3JIEMEHTOB MO XUMHUYECKoU (opmyre
coemuHeHus. CocraBieHue ¢GopMysl OHHAPHBIX COCAWHECHH, OOIMI crmoco0 WX Ha3bIBaHUS.
bunapuble coeguHEHMs: OKCUABI, XJopuisl, cyiabbuasl u aAp. CocraBieHue ux GOpMyIL.
[IpencraBurenu OKCUAOB: BOJA, YIVICKUCIBIA Ta3 M HEramieHas M3BecTb. lIpencTaBuTenu JeTydux
BOJIOPOJIHBIX COEAMHEHUI: XJIOPOBOJOPO/ U aMMHAK.

OcHoBaHMs, WX COCTaB W Ha3BaHUA. PacTBOpuMOCTh OCHOBaHUN B Boje. TaOmuia
pacTBOPUMOCTH THJIPOKCHJIOB U coJiel B BoAe. [IpeacTtaBuTenu menodeil: ruIpoOKCHUIbl HATPHsI, Kaaus
u kanpuud. [loHaTHe 0 KauecTBEHHBIX peakuusx. MHaukaropsl. I3MeHeHHEe OKpAacKy WMHMKATOPOB B
LIEJIOYHOU Ccperie.

Kucnotsl, ux cocraB u Ha3Banus. Knaccuduxamus kucnot. IIpeacraBurenu KUCIOT: cepHas,
CoJIsiHas U a30THasl. MI3MeHeHne OKpacku HHAMKATOPOB B KUCIIOTHOM CpELE.

Comnu KaKk IpOU3BOIHBIE KUCJIOT U OCHOBaHUM. X cocTaB u Ha3BaHus. PacTBOpuMOCTh coseli B
Boze. [IpencraBuTenu coneit: Xxmopua HaTpus, kKapOoHaT U Gocdat KambIus.

AMopdHBIE 1 KPUCTAIUIMYECKHUE BEIIECTBA.

MexMoneKyIapHbIE B3aUMOJECUCTBUSA. THIIBI KPUCTAUIMYECKUX PELIETOK: MOHHAs, aTOMHAasd,
MOJIEKYJIIpHAass W MeTauIM4ecKasi. 3aBHCHUMOCTb CBOWCTB BEIIECTB OT THUIOB KPHUCTAILUITMYECKUX
pEIIETOK.

BemiectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUs. 3aKOH MOCTOSIHCTBA COCTaBa st
BEIIECTB MOJIEKYJISIPHOTO CTPOCHHUS.

UucTele BemecTBa U cMecH. [IprmMeps! sKUAKNX, TBEPIBIX U Ta3000pa3HbIx cMeceil. CBolicTBa
YHUCTHIX BEIIECTB U cMeceid. X coctaB. MaccoBasi 1 00beMHas JOJIM KOMITOHEHTAa CMECH.

Pacuertsl, cBs3aHHBIE C UCITOIB30BAHUEM ITOHATHUS JOJIA.

Pacuernsbie 3agaun. 1. Pacyer MaccoBoii 1 00BEMHOM JOJIEH KOMIIOHEHTOB CMECH BEIECTB. 2.
Brruncienue MaccoBo JI0JM BEIIECTBAa B PacTBOPE IO U3BECTHOM Macce PacTBOPEHHOI'O BEIIECTBA U
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Macce pacTBopurend. 3. DBplumcieHne Macchl pacTBOPSAEMOIO BEUIECTBA U PACTBOPUTEIS,
HEOOXOIUMBIX Ul NPHUTOTOBJICHUS ONPEAEICHHOW MacChl pacTBOpa C M3BECTHOM MaccoBOH noineit
PacTBOPEHHOTO BEILIECTBA.

Jemoncrpanuu. O6pasibl OKCUIOB, KMCIOT, OCHOBaHUN U cosiell. Moaenu KpUCTaIMYecKuX
pelieToK xJjiopujaa HaTpus, anMmasa, okcuja yriaepona (IV). B3peiB cmecu Bomopoja C BO3IYXOM.
CriocoOsl pazfeneHus cMmecei, JUCTUIUISILIMS BOJBI.
JlaGopaTopHble onbIThl. 1. 3HaKOMCTBO ¢ oOpa3lamMHu BELIECTB pa3HbIX KiaccoB. 2. Paznenenue
cMmecei.

IIpakTHyeckas pabora Ne 2

OuuncTKa 3arps3HEHHON MOBapeHHOMN COJIH.

IIpakTHyeckas padora Ne 3
[TpuroroBieHue pacTBopa caxapa U OIpeJelIeHHe MacCOBOM JI0JIN €T0 B PacTBOPE.

Tema 5. W3MeHeHusi, npoucxoasinme ¢ Bemecrsamu (10u)

[lonsiTue sBIEHMI KaK W3MEHEHWH, NPOUCXOMAIIUX C BeEllleCTBaMU. SIBIIEHHUs, CBSI3aHHBIE C
W3MEHEHHEM KPHUCTAIUTMYECKOTO CTPOSHHUS BEIIECTBA IMPH IOCTOSHHOM €ro cocrase, (husmueckue
aBieHUs. OU3nyeckue sIBICHUS B XUMUU: JUCTUIUIALMS, KPUCTAIUIN3ALMs, BbIIIAPUBAHUE U BO3TOHKA
BEIIECTB, LICHTPU(PYTUPOBAHUE.

SBneHus, CBA3aHHBIE C U3MEHEHUMEM COCTaBa BEIIECTBA, - XUMHUYECKue peakuuu. [IpusHaku u
YCIIOBUSI TPOTEKAHUS XUMHUYEeCKUX peaknuil. [loHaTne 00 9K30- U SHIOTEPMHYECKHX PEaKIIUAX.
Peakiun ropeHusi Kak 4aCTHBIM Cloydall SK30TEPMHUYECKHMX PEaKIMM, MPOTEKAIINX C BBIICICHUEM
CBETA.

3aKkOH COXpaHEHUsT MacChl BEHIECTB. XHUMHYECKHE YypaBHEHUs. 3HAUCHHE WHJIEKCOB H
kod(ppurmenToB. CocTaBieHne ypaBHEHHUH XUMHUECKUX PEAKIIH.

PacueTsl o xumMuyeckuM ypaBHEeHHSAM. PelieHue 3a1a4 Ha HaxX0XKJACHUE KOJIMYECTBA BELIECTBA,
Macchl WM 00beMa TPOJAYKTa PEaKIMH MO KOJUYECTBY BEIIECTBA, MAacCe WM 00BEMY HCXOIHOTO
BEIIECTBA. PacyeTsl ¢ MCIOJNBb30BAHUEM IIOHSATHS «IOJIsH», KOT/A MCXOJHOE BELIECTBO JAHO B BUIE
pacTBopa C 3aIaHHON MacCOBOM J10JI€M PACTBOPEHHOIO BEIIECTBA UIIU COAEPKUT OMPEICICHHYIO JOJII0
MpUMeECEH.

Peakuuu paznoxenus. [lonstue o ckopoctn xumuueckux peakuuil. Karanuzatopsl. @epMeEHTHI.

Peakmun coemunaenus. Karanutudeckue W HeKartaauTudeckue peakuuu. OOpatumbie U
HEOOpaTUMBbIE pPEaKIIUU.

Peaknun 3amenenus. DIEKTPOXUMHYECKUN DSl HANPSHKEHUHW METAJUIOB, €r0 HCIIOJIh30BaHUE
JUTSl TPOTHO3UPOBAHUSI BO3MOXKHOCTH MPOTEKAHUS PEaKUUd MEX]ly METaulaMi U PacCTBOpPaMU KHUCJIOT.
Peakuuu BoITECHEHUS OJJHUX METAJIOB U3 PACTBOPOB UX COJIEH IPYTUMU METaJIAMH.

Peaknun oOmena. Peaknuu HeWTpanuzanuu. YCIOBUS TNPOTEKaHHWs peakinuid oOMeHa B
pacTBOpax 10 KOHLA.

Tunel XUMHYECKUX peakiuil (10 MPU3HAKY «YHCIIO U COCTAB MCXOTHBIX BEIIECTB U MPOIYKTOB
peaklM») Ha IPUMEPE CBOMCTB BOJBI. Peakiiys pa3inokeHus - SJIEKTPOIN3 BOJBL.

Peakuuu coequHeHus - B3aMMOJECHCTBHE BOJBI C OKCHJAAMU METAJUIOB M HEMETAJIOB. [loHaTHe
CTUIPOKCUIBD.

Peakuumn 3amenieHust - B3aMMOACHCTBHE BOABI C IIECJIOYHBIMU U IIEJTOYHO3EMEIIBHBIMU
MeTaTaMH. Peaknnn

oOMeHa (Ha mpuMepe MHIpoNIn3a Cyab(puia aTlOMUHNUA U KapOuaa KaiabLys).

Pacuernbie 3agaum. 1. BprunciieHne no XMMHYECKHM YPAaBHEHHUSIM MACChl WM KOJUYECTBA
BEILIECTBA 10 M3BECTHOM Macce WM KOJMUYECTBY BEUIECTBA OJHOTO M3 BCTYMAIOIIMX B PEAKLHUIO
BEIIECTB WM MPOJYKTOB peakiuu. 2. Beraucienne Maccel (KOJIMYECTBA BEIIECTBA, 00hEMa) MPOITyKTa
peaKIy, €CIM U3BECTHA MACCA UCXOJHOIO BEIECTBA, COAEPKALLErO ONMPEAECICHHYIO JOII0 IPUMECEH.
3. Bruucnenne Macchl (KOJTHUYECTBA BEIIECTBa, 00beMa) MPOIYKTa PEakldd, €ClId U3BECTHA Macca
pacTBOpa U MaccoBasi JA0Ji1 paCTBOPEHHOIO BEIIECTBA.



Jdemonctpamun. [IpuMepsl ¢u3ndeckux SBICHUM; a) IUTaBieHUE NapaduHa; 0) pacTBOPEHHE
nepMaHraHata Kanus;B) nud@dy3us AYNIMCTHIX BEHIECTB C TOPSIMICH JTaMIIOYKH HAaKaJIWBaHUSL
[Ipumepbl XUMHYECKHUX SIBJICHMI: a) ropeHHe MarHus; 0) B3aMMOJEICTBHE COJIIHOM KHCIOTHI C
MpaMOpoM WM MejoM; B) monyudeHue rtunapokcuga meau (Il); 1) pacTBopeHme moOIydEeHHOTO
TUAPOKCHJIA B KUCIIOTAX;

n) B3aummojericTue okcumaa meau (II) ¢ cepHON KUCIOTOH NMpW HarpeBaHWUM; €) Pa3IOKEHUE
NepMaHraHaTa Kajiwus; ) B3aUMOJEHCTBHE pPa30aBIIEHHBIX KHCIOT C METAJIaMH; 3)pa3lioKeHHe
IepOKCUa BOAOPOIA.

JlabopaTtopHble onbIThl. 3. CpaBHEHHE CKOPOCTH MCHApPEHHs BOABI U CIIUPTA MO UCUE3HOBEHUIO
uX Karenb Ha GuiabTpoBaibHON Oymare. 4. OkucieHre Meau B IUIAMEHHU CIUPTOBKU WIIM TOPENKHU. S.
[lomyTHEHHE W3BECTKOBOW BOJBI OT BBIABIXaEMOTO yTJIEKHCIOro rasa. 6. Ilomydenue yriaekucioro
ra3a B3aUMOJICHICTBUEM COAbI U KHUCIOTHL. 7. 3amemieHue menu B pactBope xsopuza menu (II)
HKEJIE30M.

Tema 6. PacrBopenue. PacTBopsbl.

CBoiicTBa pacTBOPOB JIEKTPOJINTOB (21 u)

PactBopenue kak ¢usnko-xumuueckuid mporecc. [loHaTue o ruapaTax M KpuUCTaIJIOTHApATaX.
PactBopumocts. KpuBble pacTBOPUMOCTH KaK MOJENTb 3aBUCUMOCTH PACTBOPUMOCTH TBEPIBIX
BEILLIECTB OT TemIeparypbl. HacklllleHHbIE, HEHACBIIICHHbIE U MEPECHIIIEHHbIE PACTBOPBL. 3HAUEHUE
PacTBOPOB JIJIsl IPUPOJIBI U CEIBCKOIO XO34MCTBA.

[TonsiTe 00 AMEKTPOIUTHUECCKOW MUCCOIMALN. DJIEKTPOIUTHI U HEIJIEKTPOJUTHI. MeXxaHu3M
JUCCOIMAIIMHU AJIEKTPOJIUTOB C PA3IUYHBIM TUIIOM XUMHUYECKOU CBsI3U. CTENEHb 3IEKTPOJIUTUUECKON
nuccoruanuu. CHIbHbBIE U CJIa0bIe SJIEKTPOTHUTHI.

OCHOBHBIE TOJIO)KEHHUSI TEOPUU DIEKTPOIUTHYECKON aucconuanuu. oHHBIE ypaBHEHUs
peaxiuii. Y CIoBHsI MPOTEKAHUS pPEeakMy 0OMeHa MEXIy 3JEKTPOJIMTAMH JIO0 KOHIIA B CBETE MOHHBIX
MPEJCTaBICHUN.

Knaccudukaius nOHOB U UX CBOICTBA.

Kucnorel, ux xmaccubukamus. Jluccomuanus KHCIOT M HMX CBOWCTBA B CBETE€ TEOPUU
3JEKTPOJIUTUYECKONW Juccolanuu. MoJeKkylasipHble W HOHHBIE YPaBHEHUS PpEAKIMM KHUCIOT.
B3aumopeiicTBue KHCIOT C MeTallaMU. OJIEKTPOXUMHMUYECKHH psAJl  HANmpsHDKEHUH  METaJlIoB.
B3aumopeiicTBrE KHCIIOT C OKCUAAMHU METAJLIOB.

B3auMozeiicTBHE KUCIIOT ¢ OCHOBAaHUSAMM - pEakLivsl HEUTpaanu3auuu. B3auMonencTBue KUcior ¢
cossimu. VMcnonb30BaHue TabIUITEI pACTBOPUMOCTH IITXAPAKTEPUCTHKNA XUMHUIECKUX CBOMCTB KHCIIOT.

OcHoBanwus, ux kiaccupukanus. Jluccoruanyss OCHOBaHMM W WX CBONCTBA B CBETE€ TEOPHH
3JIEKTPOJUTUYECKON Juccouranvu. B3auMOAencTBME OCHOBAaHWW C KHCJIOTAMH, KHUCJIOTHBIMHU
OKCHJaMU U colisiMU. Vcmonb30BaHHE TaOMUIBI PACTBOPUMOCTH JUISI XapaKTEPUCTUKH XUMHYECKHX
CBOMCTB OCHOBaHUM. Pa3iioxeHne HepaCTBOPUMBIX OCHOBAHMI IIPY HarpeBaHUU.

Comnm, ux kimaccudukanys u AUCCOLMAIMS Pa3IUYHBIX TUIOB coJjieid. CBONCTBA COJiel B CBETE
TEOPUH AJIEKTPOJUTUUYECKON Juccouuanuu. B3aumonelcTBue coieid ¢ MeTalaMH, YCJIOBUS
MPOTEKaHUsl JTUX peakuuil. B3aumopeicTBue coJjied € KHCJIOTaMH, OCHOBAaHUSMHU U COJIAMH.
Hcnonb3oBanue TabIUIBl pACTBOPUMOCTH JJISI XapAKTEPUCTUKH XUMUYECKUX CBOMCTB COJIEH.

O6o00mmenne cBeeHuit 00 OKCHIaX, NX KIaCCU(PUKAIINHA U XUMUYECKAX CBOMCTBAX.

'eneTnueckue psAapl METAUIOB M HEMETAUIOB. ['eHeTHueckas CBsI3b MEXAy KilaccaMu
HEOPTraHWYECKHUX BEILIECTB.

OKHCANTENbHO-BOCCTAHOBUTENbHBIE peakiui. OKHUCIUTENb U BOCCTAHOBHUTEIb, OKHUCICHHE U
BOCCTAHOBJICHHE.

Peakuun wnoHHOro oOMeHa U OKUCIMTEIbHO-BOCCTAHOBHUTENbHBIE peakiuu. CocTaBieHue
YpaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METOJJOM JIEKTPOHHOTO OanaHca.

CBoiicTBa IPOCTHIX BEIIECTB - METAJJIOB U HEMETAJIOB, KUCIIOT U COJIEH B CBETE MPECTABICHUMN
00 OKHCIIUTEIHHO-BOCCTAHOBUTENIBHBIX MPOLIECCaX.

JdemoncTpanum. VcnpiTanne BENIECTB U UX PACTBOPOB HA 3JEKTPONPOBOAHOCTh. 3aBUCUMOCTh
3JIEKTPOINPOBOJTHOCTH YKCYCHOW KHCJIOTBI OT KOHIIEHTpauuH. B3anmoneicTBHE LHMHKAa C CEpOM,
COJITHOM KuCoToH, xmopuaom meau (II). 'openne marausi.



JladopaTopubie onbIThl. 8. Peakiuu, XapakTepHbIC JJIi PAacTBOPOB KHUCIIOT (COJSTHOM WIIH
cepHoif). 9. Peakiuu, XxapakTepHble AJi1 pacTBOPOB Iesnoyel (TUIPOKCUAOB HaTpus win kanus). 10.
[TonyuyeHnue u cBONCTBA HEPACTBOPUMOIO OCHOBaHUs, Hanpumep ruapokcuaa meau (I1). 11. Peaxmum,
XapaKTepHbIe /sl pacTBOPOB couielt (Hampumep, i xjopuaa meau (I11)). 12. Peakiun, xapakTepHble
JUIs OCHOBHBIX OKCHJIOB (Hampumep, Uil okcuaa Kanpuus). 13. Peakuuu, xapakTepHble s
KHUCJIOTHBIX OKCUIOB (HampuMep, Uil yIIEKUCIOTo rasa).

IIpakTHyeckas padora Ne 4

CBoiicTBa KUCIOT, OCHOBAHUM, OKCUJIOB U COJIEH.

IIpakTuyeckas padora Ne 5

Pemrenne skcnepuMeHTaIBHBIX 3aa4.

9 knacc

BBenenune. O0mas XapakTepuCcTUKA XMMUYECKUX 3JIEMEHTOB U XUMHYECKUX PeaKIMi.
Ilepuonuyeckuii 3axoH U Ilepuoanyeckas cucrema xumuuyeckux d1eMeHnToB /[, . MenneiieeBa
(10 v)

XapakTepuCcTHKa 3JE€MEHTa MO €ro MojoXkeHuro B [lepuonnueckoil cucTeMe XHMHUYECKHX
anemenToB [I. . MenneneeBa. CBolicTBa OKCHIOB, KUCJIOT, OCHOBAaHUN M COJE€M B CBETE TEOpUU
3JEKTPOJIUTUYECKONW JIUCCOUMAUMA M OKUCIEHUS-BOCCTAHOBJICHUA. lloHATHME 0O mepexoaHbIX
aneMeHTax. AM(pOTEpHOCTh. [ 'eHeTHYeckuid psii MepexoAHOro »emMeHTa. Ilepuonuueckuii 3akoH U
Ilepuoauueckas cucremMa xumuueckux siaeMeHToB JI. M. MennmeneeBa. XuMUYeckass OpraHU3alUs
J)KUBOM M HEXKHUBOM NpPUPOAbl. XMMHUYECKUH COCTaB sApa, MAaHTUU U 3€MHOU KOpBL. XUMHUYECKHUE
JJIEMEHTHl B KJIETKaX JKUBBIX OpraHu3MoB. Makpo- ¥ MHKpoaneMeHThl. OOoOlieHne CBEeAeHUN o
XUMHUYECKHUX peakuusax. Knaccudukanus XuMUYeCKUX peakiuii Mo pa3lInyHbIM MPU3HAKAM: «UHCIO U
COCTaB pearupyrommx U O0pa3ymomuXxcs BEIIECTBY», «TEIIOBOMH d3((deKT», «HampaBICHHUEY,
«M3MEHEHHE CTEleHeld OKHCIIEHUS 3JIEMEHTOB, OO0pa3yIolIUX pearupyroline BeliecTBa», «dazay,
«HCTOJIb30BaHUE KaTaiuzaTopay. [IoHITHE 0 CKOPOCTH XUMUYECKOH peakuuu. DaKTopsbl, BIUSIONINE
Ha CKOPOCTh XUMHUUeckux peakiuil. Karanuzatopsl u karanu3. MTHruOuTopsl. AHTHOKCUIAHTHI.

JdeMoHcTpanum.

Paznuunsie ¢opmbl Tabmuuer J[. M. MenneneeBa. Mopgenu aromMoB 3ieMeHTOB |—3-T0
nepuoAoB. Mojenb CTPOCHHS 3€MHOro Imapa (MomepedyHblii pas3pe3). 3aBHUCHUMOCTh CKOPOCTH
XMMHYECKON pEaKkIMM OT MPHUPOAbl PEarupyroliyux BEIIECTB. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOU
peakuuu OT KOHIIEHTPAMU PEearupyrouInX BeueCTB. 3aBUCUMOCTh CKOPOCTH XUMUYECKOW peakluu OT
IUIOIIAIM CONPUKOCHOBEHMS PEAarupyroIINX BEUIECTB («KUIIALIMM CII0i»). 3aBUCHMOCTh CKOPOCTHU
XUMUYECKOM PEaKUHUH OT TEMIIepaTypbl pPEarupyroIlUX BeEIIECTB. ['OMOI€HHBI W TeTepOreHHBIN
Katanu3el. DepMEeHTATUBHBIN KaTtanu3. Hrubuposanue.

JlabopaTopHble ONBITHI.

1. [TonydeHue ruipoKCrIa IIMHKA U UCCIIEIOBAHUE €ro CBOMCTB. 2.MoienpoBaHue MOCTPOEHUS
[Tepuoanueckoii cucrembl XxuMuueckux annemenToB 1. . Menneneesa. 3. 3aMmelieHue xene3oM Meau
B pactBope cyibdara memu (II). 4. 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEAKIMU OT TMPUPOJIbI
pearupyromurx BeueCTB Ha IPUMEPE B3aUMOIECHCTBUS KUCIOT C METAJIAMH.

5. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKIMK OT KOHLEHTPALUU Pearupyrouux BelIecTB Ha
IIpUMEpPE B3aUMOJICHCTBYS LIMHKA C COJITHOM KUCIIOTOW Pa3InYyHON KOHIIEHTPALIMH.

6. 3aBUCHMOCTb CKOPOCTH XMMHUYECKOHN PEAKIIMH OT IUIOIIAIN COIMPUKOCHOBEHMS PEarupyroInux
BEIIECTB. 7. MoeInpOBaHUE «KUISIIETO CIIOS».

8. 3aBUCUMOCTb CKOPOCTHM XMMHUYECKOW PEAKIUU OT TEMIEPATyphl pearupyroniux BELIECTB Ha
npumMepe B3aumoeiictBus okcuaa meau (1) ¢ pactBopoM cepHO KUCIIOTHI pa3IMdHON TEMIEPaTypBhI.
9. Pa3noxenue Tmepokcuja BoOJIOpoJa ¢ Tomombi okcuma wmapranna (IV) m karamaszer. 10.
OOHnapy)keHue Karanasbl B HEKOTOPBIX MUIIEBBIX Mponaykrax. 11. MHrubupoBanue B3auMOACHCTBUS
KHCJIOT C METAJJIAMH YPOTPOITMHOM.

Tema 1. MeTamabt (18 4)

[Tonoxxenne meraioB B [lepronnueckoit cucreme xumMuieckux siementoB /. M. Menneneena.
Merannuyeckass KpHUCTaUIMYeCKas pelieTka W MeTalIMdeckas XuMudeckas cBs3b. OOmue
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¢u3nueckue cpoiictBa MeraioB. CIulaBbl, X CBOMCTBA U 3HaUeHHE. XMMHUYECKHE CBOMCTBA METAJJIOB
KaK BOCCTAHOBHTEJCH, a TaKKe B CBETE MX IOJIOKEHUS B DJICKTPOXUMHUYECKOM pPsiiy HANpsKEHUH
MetamuioB. Kopposust MeTaimioB U ciocoOsl 60pr0bI ¢ Hel. Metamnsl B mpupoae. O0mue crnocoObl ux
HOJYYEHHUS.

OO0masi XapaKTepuCTHKA IIEJOYHbIX MeTaioB. Metamuisl B npupoje. OOmme crocodbl ux
nonydenus. Ctpoenue atomoB. lllenounble MeTamibl — MpOCThIE BellecTBa. BaxHele coeJuHeHus
IIETIOYHBIX METAJUIOB — OKCHJIBI, TUJPOKCHJIBI U COJU (XJIOPUBI, KapOOHATHI, CyNb(aThl, HUTPATHI),
WX CBOMCTBA M MPUMEHEHHUE B HAPOIHOM X03siicTBe. Kanuiinpie yioopenus.

O0mas xapakTepuCTHKA 3JIEMEHTOB IJ1aBHOi noarpynnsl II rpynner.

Crpoenne aromoB. lllenouHo3emenbHblE MeTalIbl — IMPOCThIE BellecTBa. BakHeilmue
COEJIMHEHUS 1IEI0YHO3EMEIbHBIX METAJUIOB — OKCHUJbI, THJIPOKCUABI U COIH (XJIOPHIbl, KapOOHATHI,
HUTpATHI, cylbdaTsl, pochaTsl), UX CBOWCTBA U IPUMEHEHHE B HAPOTHOM XO35HCTBE.

AJIIOMHMHHIA.

Crpoenue aroma, (HU3MUECKME W XUMHUYECKHE CBOIcTBa mpoctoro BemectBa. CoequHEHUs
QTIOMUHHUST — OKCHUJ M TUAPOKCUI, WX amM(OTepHBIM xapakrep. BaxkHellue coiau amOMUHUS.
[IpumeHeHNe amOMUHUSA U €70 COEAMHEHHM.

Keaeso.

Crpoenue aroma, Qu3MYeCKHe W XHMHUYECKHE CBOWMCTBAa IMPOCTOrO BellecTBa. ['eHeTHueckue
pAOBL Fe'? nFe®™.

Baxwueiimme conu xene3a. 3HAYCHHUE JKeJie3a M €ro COCIMHEHUH A MPUPOJLI U HAPOIHOIO
XO034MCTBA.

JdeMoHcTpanum.

OO0pasupl MIETOYHBIX M IIET0YHO3eMENbHBIX MeTaioB. OOpasipl ciiaBoB. B3aumoneiicTBue
HATPUS, JIUTHSI U KaJIbIUs C BOJOH.

B3anmopeiicTBre HATpUs U MarHus ¢ KUCJI0po0oM. B3anmoneiicTBre METAIIIIOB ¢ HEMETaJIaMHU.
[Momyuenue ruapokcunos xenesa (II) u ().

JlabopaTopHble ONBITHI.

12. B3aumozneicTBue pacTBOPOB KHUCIOT U coiiell ¢ MeTaulaMu. 13. O3HakoMIIeHHE C pyJaMu
xkene3a. 14. OkpammBaHue IJIAMEHU COJISIMU IIEIOYHBIX MeTayioB. 15. B3auMopeiicTBrue Kambuus ¢
BOoJI0H. 16.Ilosmyyenne ruipokcuia Kajablysl U UCCIEA0BAHUE €T0 CBOWCTB.

17. Tlomydyenue TUAPOKCHUIA ATFOMUHHUSI M HUCCIEJIOBaHHE ero cBOMCTB. 18. B3aumopeiictBue
xelesa ¢ cossHol kucnoto. 19. Iomyuenue ruapoxcunos xenesa (I1I) u (II) u uzyuenue ux cBoicTs.

IIpakTukym 1. CBoiicTBa MeTa/UIOB M UX COeMHECHHU I

1.OcymiecTBieHue NENOYKN XUMHUECKUX IpeBpalnieHuil. 2. [loayuenue u cBoiicTBa coeIlMHEHUI
MeTaiioB. 3. PemieHue sKcneprMEHTANbHBIX 33/1ad Ha PACIO3HABAaHHE M TOJYYEHUE COCTUHEHHIA
METAJIJIOB.

Tema2. Hemetamianl (28 u)

OOmiasi xapakTepuCTUKa HEMETAIOB: MoyiokeHHue B llepuomnyeckoil cucTeMe XUMHUYECKUX
snementoB J[. M. MeHneneeBa,0COOEHHOCTH CTPOEHHUSI aTOMOB, AJIEKTPOOTpHUIATENbHOCTE (D0)
KakMepa «HeMeTaluIMYHocTh», psan 0. Kpucramimueckoe CTpoeHHME HEMETAIJIOB — MPOCTHIX
BemiecTB. Ayutorponusi. u3znyeckue cBoicTBa HeMeTaIoB. OTHOCUTENIBHOCTD MOHATUN «METaD» U
«HEMEeTaJ».

Boxopoa.llonoxenue Bomopona B llepumoamueckoin cucreme XumMuuyeckux snemeHros /I, .
MengeneeBa. CtpoeHue aToMa U MoJsieKysbl. DuU3NUecKre U XMMHUYECKHE CBOWCTBA BOAOPOAA, €ro
MOJIy4YeHUE U IPUMEHEHUE.

Boga. Crpoenne monekyinbsl. BomoponHas xumuyeckasi cBsizb. PU3MYECKHE CBOWMCTBA BOJIBI.
Anomanuu cBOMCTB Boabl. I'mapodunbabie n TuapodoOHbIe BelecTBa. XUMHUUECKUE CBOMCTBA BOJIBL.
KpyroBopot Boasl B mpupoae. Bomoounctka. Aspamnusi Boabl. beiToBbie GuiabTpbl. MuHEpanbHBIC
BOJbL. JlucTuiniupoBaHHas Boja, €€ MoJyuyeHrue U IPUMEHEHHE.

O0mas xapakTepucTHKA rajJJoreHoB.

Crtpoenue atomoB. [IpocTeie BelllecTBa U OCHOBHBIE COEIMHEHHUS raJlOr€HOB, X CBOMCTBA.
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Kpatkue cBenenus o xjope, 6pome, gprope u ioje. [Ipumenenre raioreHoB U UX COeTUHEHUI B
HapOJHOM XO3SIICTBE.

Cepa. CtpoeHue aToMa, alJIOTPOINHUsI, CBOICTBA U NMPUMEHEHHE pOMOHUYEcKoi cepbl. OKCHIIBI
cepel (IV) u (VI), ux momydeHue, cBoiicTBa W mnpumeHeHue. CepHas KHCIOTa U €€ COJH, HUX
IIPUMEHEHNE B HAPOJAHOM X03s1cTBE. [IpON3BOACTBO CEPHOM KUCIIOTHI.

A3or. CtpoeHue aTtomMa M MOJIEKYJbl, CBOMCTBAa NIPOCTOrO BEIIECTBA. AMMMAK, CTPOCHHUE,
CBOMCTBA, MojyuyeHue u npumeHenue. Coiam aMMoHHMs, UX cBoicTBa U npuMmeHeHue. Okcuipl azora (II)
u (IV).

A3OTHas KHCTIOTa, €e CBOIMCTBA U MpUMeHeHue. HUTpaTsl 1 HUTPUTEHI, pobiemMa uX CoAep KaHus
B CEJIbCKOXO035UCTBEHHON MPOAYKIMH. A30THBIE YIOOpEHHUSL.

®ochop. CtpoeHue aroma, auIOTPONHs, CBOMCTBa Oemoro W KpacHoro docdopa, HxX
npumenenrne. OcHoBHBIE coenuHeHUs: okcua docdopa (V) u oprodochopras kucmora, pocdarsi.
®dochopHbie ynoOpeHus.

Yraepoa. CtpoeHue aToMma, ajUIOTPONHS, CBOMCTBa MoaudUKanuid, npuMeHeHue. OKCHIBI
yraepoaa (II) u (IV), ux cBoiicTBa n npuMenenue. KapOboHaThl: KalblUT, COJA, TTOTAIIl, UX 3HAYCHHUE B
NPUPOJE U )KU3HU YEIOBEKA.

Kpemnuii. CtpoeHue aToma, KpUCTAJUIMYECKUN KPEMHUM, €ro CBOICTBa U npuMeHeHue. OKcnp
kpeMmuus (IV), ero npupoansie pasHOBUAHOCTUA. CUIIMKATHI. 3HAYCHUE COCTMHEHUNM KPEMHUS B KUBOM
U HexXuBOU npupoze. IIonaTre 0 CUIMKaTHON IPOMBIIIEHHOCTH.

JdemoHcTpanuu.

OOpasipl TrajJoreHoB — TPOCTHIX BEIIECTB. B3auMopelCTBHE TaloreHoB C HAaTpHEM, C
aTroMUHMEM. BeITecHeHne XJ10poM Opoma WIIH HoJIa U3 PacTBOPOB UX coliei. B3anmoseiicTBrue cepol ¢
MeTaJulaMH, BOJOPOAOM M KHCIOpOoJaoM. B3auMozeiicTBe KOHUEHTPUPOBAHHOW a30THOM KHUCIIOTHI C
Mmenbto. [Tornomuienue yriem pacTBOPEHHBIX BELIECTB WM I'a30B. BoccTaHOBIEHNE MEIU U3 €€ OKCHJIA
yrieMm. OOpasnpl TPUPOAHBIX COCTUHEHUN XJIopa, cephl, ¢docdopa, yriepoaa, kpeMuus. OOpasibl
BOKXHEUIIMX I HApOJHOTO XO34KCTBa Cyib(aroB, HUTPATOB, KapOoHATOB, (ocdaToB. OOpasubl
CTEKJIa, KEPaMUKH, LIEMEHTA.

JlaGopaTopHble ONbITHI.

20. Tlonyuenue u pacrozHaBanue Bojaopojna. 21. MccnenoBanne mMOBEPXHOCTHOTO HATSKEHUS
BOJIbI. 22.PacTBOpeHME IepMaHTraHaTa Kajaus WJIM MEIHOTO Kymopoca B Bojae. 23. I'mapartaums
o6e3BoxxeHHOTO cynbdara meau (II). 24. M3roToBiieHHE TUIICOBOTO OTIIEYATKA.

25. O3HakoOMJICHHE C KOJUICKIIMEW OBITOBBIX (GuiabTpoB. 26. O3HAKOMJIEHHE C COCTAaBOM
MuHepanbHOM Boabl. 27. KadecTBeHHass peakuuss Ha rajloreHuaA-vuoHbl. 28. Ilomydenne wu
pacno3HaBaHue Kucinopoa. 29. 'openue cepbl Ha BO3AyXE U B KUCIOPOJIE.

30.CoiictBa pa3baBineHHOW cepHOW KuciaoTel. 31. W3ydenwme cBOWCTB ammuaka. 32.
Pacno3naBanue coneit ammonus.33. CBoiicTBa pa30aBieHHON a30THON KUCJIOTHI. 34. B3aumonelicTBue
KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI ¢ Menpio. 35. ['openue docdopa Ha Bo3ayXe U B KHCIOPOJIE.
36. Pacno3naBanue docdaros. 37. 'openne yrias B kuciopoae. 38. [lomyueHue yronpbHOW KACTOTHI U
u3ydeHue ee cBoicTB. 39. [lepexoq kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxenue runpokapoonara Hatpus. 41. [lonyyeHne KpeMHEBOM KHMCIIOTHI U U3yYEHUE €€
CBOWCTB.

IIpakTukym 2. CBoiicTBa cCOeINHEHNH HEMETAJJIOB

1.Pemiennie 3KcriepuMeHTalbHbIX 3amad 1o TeMme«lloarpynna xkucimopoma». 2. Pemenue
SKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «lloarpymnma azota». 3. [lonyuenue, cobupanue u pacrio3HaBaHHE
ra3os.

Tema3. O0001IeHNEe 3HAHUI 10 XUMHH 32 KYPC OCHOBHO# mKkoJbl. [loaroroska
K rocyapcrBenHoii utoropoii arrecranuu (C'HA) (10 v)

[Tepuonnueckuii 3akoH u Ilepuoanueckas cuctrema xumudeckux 3nnemeHToB 1. 1. Menneneena.
®u3MUECKUil CMBICT MOPSAJIKOBOIO HOMEpa 3JIEMEHTa, HOMEPOB MEPHOJIa U TPYMIbl. 3aKOHOMEPHOCTH
M3MEHEHUSI CBOWMCTB DJIEMEHTOB M MX COCJMHEHUH B MEPUOAAX W TPYIIAaX B CBETE MPEJICTABICHUN O
CTPOEHHH aTOMOB 3JIEMEHTOB.
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3HaueHUEe IMEPUOANYECKOrO 3aKOHA. BHIbl XMMHUYECKMX CBA3€H M THIIBI KPUCTAJUIMYECKHX
pemeTok. B3aumocBs3b CTpoeHUs M CBOMCTB BemiecTB. Kitaccudukanus XUMHUECKUX pEakIHid 1o
Pa3IMYHBIM MPU3HAKaM (YUCIIO U COCTAB pearupyomux 1 00pa3yonuxcs BeUeCTB; HaTnYKe

rpaHunbl  pasgena  (as; TeroBod 3(dekT; H3MEeHeHHe CTeneHeW OKUCIECHUsS aTOMOB;
UCIIOJIb30BaHNE KaTalu3aropa; HampaBieHHe MpoTekaHus). CKOpPOCTh XMUMHYECKHMX peakuuid u
¢daxTopsl, Biusomue Ha Hee. OOpPaTUMOCTh XMUMMYECKHMX pEaKIMid M CIOCOOBl CMEIIEHUs
XUMHUYECKOIO PaBHOBECHS.

IIpocteie M cioxHBIE BemiecTBa. MeTtamubl M HeMeTayulsl. ['eHeTHuYecKkne psabpl MeTalla,
HeMeTa/yla M IMepexoqHoro meramia. OKCHIBIM TUAPOKCHIBI (OCHOBaHMSA, KUCIOTHI, aM(OTepHbIE
ruApokcupl), conu. Mx cocras, kinaccu@ukanus U oOIIMEe XUMHUYECKHE CBOWCTBA B CBETE TEOPUU
INEKTPOIIUTUYECKON TUCCOLUALINN.
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3. TemaTuyeckoe IUIAHHPOBAaHHE C YKa3aHMEM KOJMYECTBA YacoB, OTBOAMMBIX Ha
OCBOECHMSA KAXKI0I TeMbI

TemaTnueckoe miianupoBanme 8 kiacc (2 yaca B HeJIeI0, BCero 68 4acos).

/T HasBanwme Temsl, ypoka Kox-Bo
9acoB

Beenenue 6

1 XuMUS — HayKa O BEIIECTBAX, UX CBOWCTBAX U NMPEBPALICHUSIX. 1

2 [IpeBpamenus BemecTs. Poib xuMun B ’KU3HU YETOBEKA. 1

3 [leproanueckas cucreMa XUMUYECKHX 3JIEMEHTOB. 3HaKU XUMHUECKUX | 1
3JIEMEHTOB

4 Xumnueckue Gopmynbl. OTHOCHTENbHASI aTOMHAsI U MOJICKYJISIpHAs 1
Macca

5 MaccoBast 0151 SJIEMEHTa B COCTUHCHUH

6 [Ipaktudeckas padora Ne 1 «3HaKOMCTBO ¢ JIaOOPAaTOPHBIM 1
obopynoBanuem. [Ipapuna Th

| ATOMBI XHMHYECKHX JIEMEHTOB 10

11 OCHOBHBIE CBEICHUSI O CTPOCHUH aTOMOB 1

1.2 M3oTorms! Kak pa3HOBUAHOCTH AaTOMOB XUMHUYECKOTO DJIEMEHTA 1

1.3 OnexTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0UEK aTOMOB XUMHUYECKHUX 1
JJIEMEHTOB

14 [leproguueckas cucreMa XMMUYECKHX AJIEMEHTOB U CTpoeHne atoMoB | 1

1.5 HNonnas cBsi3b 1

1.6 KoBanentnas HemosipHasi XUMUYECKas CBS3b 1

1.7 KoBanenTtHas mosisipHas XuMru4ecKasi CBsI3b 1

1.8 Mertamnaeckas CBs3b 1

1.9 O600menne u cucTeMaTH3aIus 3HaHUH 10 TeMe «ATOMBI XUMIYecKknx | 1
SJIEMEHTOB)Y

1.10 Kontposbnas padota Nel 1o Teme « ATOMBI XUMHYECKHX JIEMEHTOBY

I IIpocThie BelecTBAa. 7

2.1 [Ipoctsie BemecTBa — MeTaibl. [lonokeHne B IEpHOINTIECKOM 1
cucteme. O0IUe Qr3NUEcKre CBOWCTBA METAIIOB

2.2 [Ipocteie BemecTBa — HeMeTaIbl. [lonoxkeHue B epruoIndecKon 1
cucreme. O0uIMe GU3NIECKUe CBOMCTBA.

2.3 KonuuectBo Bemectsa. Mons. Monsipaast macca 1

2.4 MossipHbIi 00beM Ta3000pa3HBIX BELIECTB 1

2.5 Pemenwue 3amad o popmyie 1

2.6 O0o0meHue u cucremaru3sais 3HaHuii mo teme «IIpocteie BemecTray | 1

2.7 Konrtponbnas padora Ne 2 o teme « [IpocTeie BemecTBay

i CoenuHeHusi XMMHYECKHX 3JIEMEHTOB 14

3.1 CreneHp OKucieHusl. BUHapHBIE COETMHEHMS: OKCHIBI, XJIOPUIBL, 1
Cyab(QUIIBI U Ip.

3.2 Oxcunpl. JleTydyrie BOJOPOIHBIC COSAMHEHUS 1

3.3 OcHoBaHHUs MX COCTaB U Ha3BaHUs. PacTBopuMOCTh OCHOBaHHMH B Boje. | 1
Nuaukaropsl. I3MeHEeHUE OKpaCKU UHAMKATOPOB B IIIEJIOYHOU cpe/ie.

3.4 Kucnotsl, ux cocraB u Ha3Banue. Kiaccudukarms KUcior. 1
N3MeHeHue OKpacku UHAWKATOpa B KUCIION cpefe

3.53- | Conu kak mpoOW3BOJHBIE KUCIOT U OCHOBaHHMU. X cocTaB v Ha3BaHus. | 2
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PactBopuMocTs cozeil B Boze.

3-7 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX BEIIECTB 1

3-8 AMopdHBIE 1 KPUCTAJUTMYECKUE BEIECTBA. T HIThI KPUCTATTHIECKIX 1
peIIeToK (aTOMHasl, MOJICKYJISIpHasl, HOHHASL K METaJUINYeCcKas)

3-9 HucThie BeMECTBA U CMECU 1

3-10 Pazmenenne cmecent. Ouncrka BEIIECTB 1

3.11 MaccoBas 1 00beMHas JJ0JIs1 KOMIIOHEHTOB CMECH. PacueTsl, 2

3.12 CBSI3aHHBIE C UCTIOIB30BAHUEM MOHATHS «JIOJIS»

3.13 [Ipaktudeckas padota Ne 3 «[IpurotoBnenue pacTBopa ¢ 3aJaHHON 1
MaccoBOH J10JIel paCTBOPEHHOTO BEIIECTBAY

3.14 Kontponbhas padota Ne 3 o Teme «CoeqrHEHHSI XHMUYECKUX 1
3IIEMEHTOB»

Y HN3meHeHus1, NPoMCXOAsIIME C BellleCTBAMU 11

4.1 XHWMHMYECKHUE PEAKIUU. Y CIIOBHS U IIPU3HAKY XUMHUYECKUX PEAKLUI. 1
Kraccudukanns XUMHYECKUX peakIuii 1o MOTJIOIEHHIO HITH
BBIJICTICHUIO SHEPTHH

4.2 3aKoH COXpaHEHUS MacChHl BENIECTB. XUMUIECKHIE YPaBHEHHS 1

4.3 CocraBrnenue ypaBHEHUI XUMUYECKUX PEAKIUT 1

4.4 Pacuetsl mo XuMHU4eCKHM ypaBHEHUSIM 1

4.5 Peakunn pasnoxeHus. [IoHATHS 0 CKOPOCTH XUMUYECKON pEeaKIny. 1
Karanuzatopsl.

4.6 Peakiuu coequnenns. Karaautuueckue n HeKaTaIMTHYECKHE 1
peaknuu, oopaTuMble 1 HeOOpaTUMble peaKuu

4.7 Peaxinu 3amenenns. OOImpe XUMUYECKHE CBOMCTBA METAJLIOB: 1
PEaKIyy C KUCIOTaMH. DICKTPOXUMUYCSCKUH Psi/l HAMTPSDKEHUS
METaJlIoB.

4.8 Peakunu oOMeHa. Peakius HeiiTpanuzanuu. Y CI0BHs IPOTEKAHUS 1
peakiuii o0OMeHa B pacTBOPAax 10 KOHIIA.

4.9 Tunsl XUMAYECKIX PEeaKIUi Ha IPUMEPE CBOWCTB BOJIBI 1

4.10 O600menue u cucremMaru3anus 3HaHui 1Mo Teme «Kimaccsl 1
HEOPraHMYeCKUX BemecTB. THIBI XUMUYECKHX PEAKIIHI»

411 Kontponbnas padota Ne 4 o Teme: «3MeHeHus, TPOUCXOISIINE C 1
BEIIECTBAMM»

Y PacrBopenne. PacTtBopbl, CBolicTBa pacTBOPOB 3JIEKTPOJIMTOB. 20

51 PacTtBopenue kak puznko- XUMHUUECKHH mpouecc. PacTBopuMocCTb. 1
I'mapatel kpuctamnoruapatel. HaceleHHbIe ,HeHACHIIEHHBIE,
MEePEChIICHHBIE PACTBOPHI

5.2 DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. MeXaHM3M DIICKTPOTUTHICCKON 1
JMCCOIMAIINH, CTeTIeHb D/], CUITbHbIE, C1a0ble AIIEKTPOJIUTHI

5.3 OCHOBHBIE MTOJIOXKEHUS TeoOprr D/ 1

54 WNonnslie ypaBHeHUs 1

55 Kucnotel B cBete TD/], ux Kinaccupukanus, CBONCTBA 1

5.6

5.7 OcnoBanus B cBere TO/I, ux Kinaccudpuranus, CBOWCTBa 1

5.8

5.9 Comnu B cBete T/, nx xraccudukaims, cBoiicTBa 1

5.10 Oxcuppl, X K1accu(UKaIus, CBONCTBA. 1

5.11 I'enetnyeckast cBSI3b MEXAY KJIaCcCaMU HEOPTaHUYECKUX coennHeHmin. | 1
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5.12 [Ipaktudeckas padora Ne 8 «CBoiicTBa KUCIIOT, OCHOBAaHHM, COJICH» 1

5.13 [Ipaktudeckas padora Ne9 « Perenne skciepiMeHTaIbHBIX 3a1aW» 1

5.14 OKHCIUTENBHO — BOCCTAHOBUTENIbHBIE PEAKLMN 1

5.15 VYipakHEeHUS B COCTaBIEHNHN OKUCITATEIHHO-BOCCTAHOBUTETHHBI 1
peakmit

5.16 CBoiicTBa MPOCTHIX BEIIECTB — METAIIOB U HEMETAIIJIIOB, KUCIIOT, 1

5.17 coneii B ceete TOJI

5.18 O0o0uieHre cucTeMaTr3anysl 3HaHUI 1o Kypcy 8 Kiacca, pelieHne 1

5.19 pacyeTHBIX 3aja4

5.20 Hrororas koHTposbHAs padoTa Ne 5 1
Hroro 68

9 kJacce (2 yaca B HeJeJII0 UTOrO 68 yacoB)

Ne Haspanue Tembl, ypoka KoJu-Bo

n/n 4acoB
IToBTOpeHME OCHOBHBIX BONPOCOB Kypca 8 Ki1acca M BBe/IeHHE B 3
Kypc 9 kiacca

1 XapaKTepucTHKa XMMHUYECKOTO SJIEMEHTA I10 €ro MOJIOKEHUIO B 1
nepuoguueckoi cucteme .M. Menneneesa

2 CBolicTBa OKCHJIOB, KHCIIOT, OCHOBaHUM, coyiekl B cBeTe TO/] 1

3 I'eneTnyeckue psapl METAIUIOB M HEMETAILIIOB 1

| Metassl 22

1.1 Ilonoxxenue meraioB B epuoguueckoit cucteme .M. Menneneesa. 1
OO61mue GU3NIeCcKre CBOMCTBA METAIIOB

1.2 CrutaBbl 1

1.3 XHUMHUYECKHAE CBOMCTBA METAILIOB. P aKTUBHOCTA METAILIOB. 2

1.4

15 [TpakTnueckas padora Ne 1 «OcyiiecTBiIeHHE IETTOYKH MpeBparieHnii | 1
METaJIIOB»

1.6 Meransl B ipupo/ie, o0Ire CrocoOb! MOTydeHUsT METAIUIOB 1

1.7 OO0mmre MOHATHS O KOPPO3HH METAIIIIOB 2

1.8

1.9 Ienounsle meraiibl. CTpoeHre aToMOB, o0mmue pu3nyecKue u 1
XHUMHYECKUE CBOICTBA.

1.10 CoeauHeHUs MEIOYHBIX METAIIIIOB 1

1.11 OO0m1as xapakTepHCTUKA 3JIEMEHTOB IIIaBHOW NoArpymiisl || rpymmsl. 1
OusnuecKre U XUMUYECKHEe CBOMCTBA

1.12 | BaxHelimme coeTMHEHUS EII0YHO3EMENBHBIX METAIIIIOB 1

1.13 Amomunuii. CTpoeHre aToMa amoMHUHUS, PU3ndecKue, XUMUIECKHe 1
CBOICTBA

1.14 CoeMHEHUS aJIFOMUHUS: aM(OTEPHOCTh OKCUA U THIAPOKCHIA. 1
[IpuMeHeH s AIFOMUHUS U €70 COEAMHEHUN

1.15 | XKemne3so, cTpoeHue aTomMa, HPU3NUECKUE U XUMHUECKHE CBOHCTBA 2

1.16

1.17 I'enetnueckue psapl xxenesa (1) uxxenesa (111 ). Baxneiimme conn 1
xKeresa

1.18 IIpaktudeckas pabota Ne 2 «[lomy4uenre u cBOWCTBa COSMHEHUN 1
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MCTaJIJIOB»

1.19 IIpaktudeckas pabota Ne 3 «Pemrenne sxciepuMeHTaIBHBIX 33/1a9 Ha 1
pacro3HaBaHUE U MOTydYeHUE BEIIESCTBY

1.20 O00011IeHNE U CHCTEMATH3aLIMs 3HAHHUE IO TeMe: «MeTallIb» 2

1.21

1.22 KontponbHas padora Ne 1 o reme «MeTauibi» 1

I Hemeraninbi 27

2.1 Hemerannsl: aToMbI 1 TIpOCTHIE BetecTBa. [lookeHNe HEMETaIIOB B 1
[ICX3 JI.1.MenneneeBa, 0cOOEHHOCTH CTPOSHHS MX aTOMOB.
Annotponus. Bozayx.

2.2 Bomopoa. [Tonoxenue B IICX3 JI.U, Menaeneesa. CTpoeHue aroma, 1
MOJIEKYJIbl. DU3UUECKHE, XUMUYECKUE CBOMCTBA

2.3 lanorenst. CTpoeHUE aTOMOB TaJIOTCHOB, (PU3UYECKHE U XUMHUYECKHE 1
cBolicTBa. I3MEHEHHE OKHUCIUTEIBHO- BOCCTAHOBUTEIBHBIX CBOMCTB.

2.4 CoennHeHns TajJoreHoB (TAIOT€HOBOIOPOIBI U TaJIOT€HH/IBI), HX 1
cBoiicTBa. KauecTBeHHbIC PEaKIUK HA TaTIOTCHH/I- HOH.

2.5 ITomyuenue ranoreHoB. bruonorunueckoe 3HaYEHNE TAIOTEHOB U UX 1
COCIMHECHUIA

2.6 Kucnopon. Kucnopon B mpupoje. XuMuuecKre CBONCTBA KUCIOPOIa. 1
[MomyueHue, mpuMeHEHHE.

2.7 Cepa u ee CoeMHEHUs(CEPOBOIOPO/I, CYJIb(UIIBI, OKCHJIBI CEPHI, 2

2.8 CEpHUCTAst KUCIIOTA, CYTb(UTHI)

2.9 Cepnas kuciiora. OKUCIUTENBHBIC CBONCTBA CEPHOI KUCIIOTHI. 1
ITpou3sBoICTBO cepHOIt KUCIOTHI. KauecTBeHHAs peakius Ha Cyinb(ar-
WOH.

2.10 | Ilpaktuueckas padota Ne 4: Pemenune sKkcriepuMEHTaIBHBIX 3314 110 1
Tteme «IloArpyrmna KUCIopoaa

2.11 Pemenue 3amaq u ynpaxkaenuit. O000IIeHNE U CHCTeMAaTH3aIus 1
3HAHUH MO TeMe

2.12 A3zot. Ctpoenue aroMa, MoJieKynbl. CBOMCTBA MPOCTOTO BEIIECTBA. 1

2.13 AmMmuak. CtpoeHue MoJieKynbl aMMuaka. CBOICTBA U NIOJTy4YEHHUE. 1

2.14 Conu ammonusi. CBOICTBa, MPUMEHEHUE 1

2.15 Kucnoponasie coeauHeHns a30Ta. A30THas KUCIOTA U €€ COJIH. 2

2.16 OKuCIUTENTHHBIE CBOWCTBA a30THOM KHUCIIOTHI.

2.17 ®Docdop u ero coeMHEHHS 1

2.18 Pemenue 3anau u ynpaxxaenue. O000IIEHIE U CUCTEMAaTH3aIUsS 1
3HaHue no teme: «l[loarpynma azora

2.19 VYriepoa. CTpoeHue aToMa U CTEIICHb OKUCIICHUS. AJUTOTPOTIHSL. 1
XUMHUYECKUE CBOMCTBA.

2.20 | KucnopojHbie COeIMHEHHUS YTIIEpOIa. 1

2.21 | IlpakTrueckas padota Ne 6 «Ilosryuenue, cobupanue u pacrno3HaBanue | 1
ra3oB»

2.22 Kpemuuii u ero coequaeHus 1

2.23 Pemenne 3amaq u ynpakaeHuit. O000IIeHNe U CHCTeMaTH3aIus 1
3HaHui o Teme «l[loarpymnma yriepoaa

2.24 | Ilpaxtnueckas padota Ne 5 Pernienue skcriepiMeHTaIbHbIX 33134 10 1
teMe «[loarpymmel a30ta U yriaepoaa»

2.25 Pemenne 3amad no teme «HemeTamien) 1
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2.26 | O6oOmIeHre 1 cucTeMaTH3ays 3HaHui 1Mo Teme «Hemeramisn 1

2.27 | Kontponbnas padota Ne 2 «HemeTammsn» 1

i Oprannyeckue coeTUHEHUs! 13

3.1 IIpenmer opranndeckast xumus. OcoOEHHOCTH OpraHMYecKrX BemecTs | 1

3.2 [penenvHble yriaeBoaopoasl. CTpoeHUe, HOMEHKIIATYpa aTKaHoOB, 1
(u3uyecKue u XMMUYECKHE CBOMCTBA

3.3 Henpenensubie yrieBonopoasl. OTuiieH u ero romojoru. CtpoeHue, 1
HOMEHKJIaTypa, XUMUYECKHE CBOWCTBA

3.4 IIpaktuyeckas padora Ne 7 «M3rotoBieHne Mojieneit yrieBoaopoaosy» | 1

3.5 Pemrenne 3a1a4 u ynpakHEHH IO TeMe « Y TIIEBOI0POIBD) 1

3.6 Cruptel. Ctpoenue, cBoicTBa. [loHsiTHe 0 KapOOHUIIBHOM IpyIIe U 1
aNbJeTuIax

3.7 [IpenenbHbIe 0THOOCHOBHBIE KapOOHOBBIE KUCIOTHI. CroxHbie 3¢upsl | 1

3.8 Kupsr. XKups! kak cnoxsbie d3¢upsl. [lorsrie o Mpiax, 1
CHHTETUYECKHX MOIOIIUX CPEJICTBAX

3.9 AMUHOKUCIOTHI. benku 1

3.10 VrI1eBoAbl: MOHOCAXapHU/Ibl, TUCaXaPHIbI, TIOJIHCAXapUIBL. 1

3.11 [Homumepsr. OcHoBHble oHATHS BMC: noinMep, MoHOMED, 1
CTPYKTYPHOE 3BEHO, CTETIEHb MOJIMMEPH3aLUH

3.12 | Pemenue 3a/1a4 ¥ ynpakHeHuid 1o Teme: « Oprannueckue 1
COCMHEHUS»

3.13 | KonTponpHas padota Ne 3 o Teme: «OpraHu4ecKre COeJMHEHUS 1

Y O0001eHue 3HAHUI 110 XUMHHU 32 KyPC OCHOBHOM HIKOJIbI 3

4.1 Knaccudukanus u cBoiicTBa HEOPraHUUIECKUX U OPraHUIECKUX 1
BEILIECTB

4.2 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB 2JIEMEHTOB H MX COeMHEHUIT B | 1
MepUoJIax U TPyMax B CBETE MPEJICTaBICHUS O CTPOSHUN aTOMOB.
Turbl XUMHUYECKUX CBA3EN

4.3 Knaccel Heoprann4eckrux coeJMHEeHHN 1
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