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IMNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma no xumuu a5 8 M 9 Ki1acca cocraBieHa Ha OCHOBE MporpaMmbl «Xumusi. Paboune nporpammel. [Ipenmernas auHus yueOHUKOB
«Cdeppr». 8-9 kmaccel: mocodue st yuuteneit obmieoOpaszosar. yupexaeHuit / A.A. Xypun. — M.: IIpocsemnienue, 2012, Ha ocHoBe DenepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHgapra oluiero oopazoBaHus, TpeOoBaHUI K pe3yibTaTaM OCBOCHMS OCHOBHOI 00pa30BaTENIbHOM MPOTrPaMMBbI
OCHOBHOT0 00111eT0 00pazoBanus, DyHIaMEHTAIBLHOTO Sapa coAepKanus o01ero oopazoBanusi, [[pumMepHO# TpOrpaMMBbI IO XUMHH.

B paboueii mporpaMMe y4TeHbI WU U MOJIOKeHUsT KOHIennu 1yX0BHO-HPAaBCTBEHHOTO Pa3BUTHS U BOCHHMTAHUS JIMYHOCTU TpakaaHuHa Poccun,
[Iporpammel pa3BuTus U GopMUpPOBaHUS YHUBEPCATBHBIX yueOHbIX nerictBuil (Y'Y /), koTopbie o0ecredynBaOT (OPMUPOBAHUE POCCHUICKON TpaXKIaHCKON
UJCHTUYHOCTH, OBJIAJIEHUE KIIOYEBBIMU KOMIIETEHIUSIMHU, COCTaBJSIOUIMMH OCHOBY JUUISi CaMOPa3BUTHUS M HEMPEPHIBHOTO 00pa3oBaHUs, IEJIOCTHOCTh
OOIIEKYIbTYPHOTO, JINYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTH YUAIIUXCs, KOMMYHUKATUBHBIX KaYeCTB JIMYHOCTH.

['1aBHBIC €M OCHOBHOTO 00IIIEr0 00pa30BaHUs COCTOSIT B:

1) popMHpOBaHUY LIETOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX 3HAHUAX, YMEHUSIX U CIIOCO0aX AEATEIbHOCTH;

2) npruoOpeTEeHNU OTBITa PA3HOOOPA3HOM IEATETLHOCTH, ITO3HAHUS U CAMOTIO3HAHUS

3) MOArOTOBKE K OCYIIECTBICHUIO OCO3HAHHOTO BBIOOpa MHAMBUIYATbHON 00pa30BaTebHOM WK MPOPECCHOHATLHON TPACKTOPHH.

Bonbioii Bkiaa B JOCTHKEHHE TJIABHBIX 1LI€J1€ OCHOBHOTO 00IIero 00pa3oBaHus BHOCUT U3YyYeHHE XUMUH, KOTOPOE MPU3BAHO OOECIICUUTH:

1) ¢opmupoBanue CHUCTEMBl XMUMHUYECKHX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHOW KAapTHUHBI MHpa; 2) pa3BUTHE JUYHOCTH OOYYAIOIIUXCS, MX
MHTEJJICKTyaJbHOE M HPAaBCTBEHHOE COBEPLICHCTBOBaHHME, (OPMHUPOBAHUE Yy HUX TYMaHHUCTHUYECKOTO OTHOIICHHS M 3KOJIOTMUYECKH IieJecoo0pa3HOro
NOBEJICHUS B OBITY M B TPYJOBOH NEATENBHOCTH; 3)BBIPAOOTKY NMOHMMAHHUS OOIIECTBEHHON MOTPEOHOCTH B PAa3BUTHUU XUMHH, a TaKkke (OPMHPOBAHUE
OTHOIIICHUS K XMMUH KaK K BO3MOYKHOH 001acT Oy 1yIien mpakTHIecKon AesTeIbHOCTH; 4) hopMUpOBaHKHE YMEHUH 0€30MacHOT0 00paIlieHus ¢ BEIIeCTBAMH,
UCTIOJIb3YEMBIMU B IIOBCETHEBHON KHU3HU.

XuMus Kak yueOHas JUCHMILTNHA peaMeTHOM obnactu «EcTecTBEHHO-HAYyYHbIE TPEIMEThD) 00ECIIeUNBAET:

1) ¢opmupoBanue y oOydaromumxcs yMEHHUs BHUICTh M IMOHHMAaTh LEHHOCTh OOpa30BaHUs, 3HAUMMOCTh XMMHUYECKOTO 3HAHUS Ul KaXJIOTO YelIOBEKa
HE3aBHCHUMO OT €ro NPpOo(hecCHOHATFHOM AeATEeIbHOCTH; YMEHUS pa3inyaTh (aKkThl U OLEHKH, CPAaBHUBATH OLICHOUYHBIE BBIBOJIbI, BUAETDH UX CBSI3b C KPUTEPUSIMU
OLICHOK M CBSI3b KPUTEPHEB C ONPEAeIEHHON CUCTEMOH IIEHHOCTEH, (popMyIupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO TIO3ULIUIO;

2) dbopmupoBaHue Yy 00ydarOIUXCs IEIOCTHOTO MPEJICTABICHUS O MUPE U POJIM XUMHUU B CO3JJaHUH COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MUDA;
YMEHUS OOBSICHATh OOBEKTHI U MPOIIECCHI OKPYIKAIOLICH JeCTBUTENIFHOCTH, UCTIONB3Ys JAJISl 3TOT0 XUMUYECKHE 3HAHUS;

3) mpuoGpereHue 0oOy4arOIIUMHUCA ONBbITa Pa3HOOOPA3HOW NEATENBHOCTH, MO3HAHUSA U CAMOIO3HAHMS; KIIOYEBBIX HABBIKOB, MMEIOIIMX YHHBEPCAJIbHOE
3HAYCHHE JUIS PA3IMYHBIX BUIOB JESITEIBHOCTH: PEIICHUS MPoOIeM, IPUHATUS PEIICHHH, TOMCKa, aHanu3a 1 00paboTKu HHPOpMaLUU, KOMMYHHKATHUBHBIX
HaBBIKOB, HABBIKOB U3MEPEHH, COTPYIHUYECTBA, 6€30MaCHOr0 00paIlleHus C BEIIeCTBAMU B TIOBCETHEBHOM >KU3HH.

Pabouas nporpamma nmuann Y MK «Xumus» cepun «Cdepbi» st 8-9 kinaccoB 00pa3oBaTeIbHBIX YUpEKISHUN 00111ero oopazoBanus pa3paboTaHa Ha OCHOBE
MIPUMEPHOM MPOTPaMMBI TI0O XUMHUH 1 TIOJTHOCTHIO BKJTIOUaeT e€ comeprkanue. [Iporpamma paccuntana Ha 136 4acos, T. €. Ha JBa yaca B HeAemo (34 Hemenn).



JlaHHy10 pa0douyio mporpaMMy peajiM3yIoT cjleaylolue yueOHo-MeToAuYeckue KOMILIeKThI «Cepbi»:
- A.A. Kypun. Xumus. 8 kimacc. YueOHUK st 00111e00pa30BaTeIbHBIX YUPEIKICHUH.
- A.A. KXypun. Xumus. 9 knacc. YueOHUK A5 00111€00pa30BaTEeIbHBIX YUPEKACHUH.
Y4eOHo-MeTonueckne KOMILIEKTHI «Chephl» M0 XUMHUH MPEICTABISIOT CUCTEMY B3aUMOCBS3aHHBIX KOMITIOHEHTOB Ha OyMa)XHBIX U 3JICKTPOHHBIX
HOCHUTEIISIX U BKIIFOYAIOT Pa3IMUHbIC THITbI YIeOHO-METOINUYECKUX M3/IaHUH: YUeOHHUK, HIIEKTPOHHOE MPUIIOKEHUE K YUeOHUKY, TeTPaIb-TPEHAKED, TeTPab-
NPaKTUKYM, TETPaIb-IK3aMEHATOP, TIOYPOUHBIE METOINICCKHE PEKOMEHIAIINY [T YIUTEIIS

TPEBOBAHMUSA K PE3YJIbTATAM ObYYEHUA

TpeboBanust k pe3yapTaTaM OCBOCHHSI OCHOBHBIX 00Opa30BaTENIbHBIX IMPOrpaMM CTPYKTYPUPYIOTCS MO KJIIOYEBBIM 3ajjauaM oOIIiero oopa3oBaHus,
OTpaKAIOIIMM HHAMBHyaJbHbIC, OOIIECTBEHHbIE M TOCYIAapCTBEHHBbIE IMOTPEOHOCTH, M BKIIOYAIOT JMYHOCTHBIC, METAlpeIMETHbIE M NpeIMETHBIC
pe3ynbTaThl.

JIuunocmmnute pezynromamer 00y4eHUsI B OCHOBHOM IIIKOJIE BKJIIOYAIOT TOTOBHOCTB U CIIOCOOHOCTH 0OYYaIOLINXCSl K CAMOPA3BUTUIO U IMYHOCTHOMY
caMoOIMpeIeeHNI0, CHOPMUPOBAHHOCTh UX MOTHUBALIMU K OOYUYEHHIO U IIeJIeHAPaBIeHHOW O3HABATENbHOM ACSITENFHOCTH, CHCTEMBI 3HAYHMBbIX COLIMATIBHBIX
U MEXJIMYHOCTHBIX OTHOIICHHH, IEHHOCTHO-CMBICTIOBBIX YCTaHOBOK, OTPaXKAIOLIUX JIMYHOCTHBIE U TPAXKAAHCKUE MO3HUIMU B JEATEIBHOCTH, COLUAIBHBIC
KOMIIETEHIINH, TPABOCO3HAHUE, CTIOCOOHOCTh CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE TIIAHBbI.

OCHOBHbBIC JIUYHOCTHBIE Pe3yJabTaThl 00yUCHUS XUMUU:

1) dbopmupoBaHKEe OTBETCTBEHHOT'O OTHOIICHHUS K YUCHHUIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYAlOIIMXCS K CAMOPAa3BUTHIO M CaMOOOpa30BaHHUIO HA
OCHOBE MOTHBAIMM K OOYyYEHHMIO W TO3HAHHIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHMIO JalibHEHINed MHIWBUIYAIIbHOW TpaeKTOpUH oOpa3oBaHUS Ha 0Oaze
OpUEHTUPOBKH B MHpe Mpodeccuil U npodeccnoHANbHBIX MPEANOYTeHUH, C Y4ETOM YCTOMYHMBBIX MO3HABATENIbHBIX HMHTEPECOB, a TaKKe Ha OCHOBE
(dbopMUPOBaHUS YBAKUTEIHLHOTO OTHOILIEHUS K TPYY, PA3BUTHS ONBITA YYACTHsI B COIUATBHO 3HAYMMOM TPY/E;

2) QopmupoBaHUE LEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pAa3BUTHS HAayKHM U OOLIECTBEHHOW IPAaKTUKH,
YUYUTBHIBAIOIIETO COLMANBHOE, KYIbTYpPHOE, A36IKOBOE, TYXOBHOE MHOTOO0Opa3ne COBPEMEHHOT'O MHUPA;

3) popmupoBaHUE KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOILIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMM, IE€TbMHU CTapILEro M MIIAJIIETO BO3pacTa,
B3pOCJIBIMH B ITpoIiecce 00pa30BaTeNIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIe0BATENLCKOM, TBOPUECKOH U APYTHX BUAOB JIEATEILHOCTH;

4) ¢dopMupoBaHHE ILIEHHOCTH 3J0POBOTO M Oe3omacHOro olOpasa >KHW3HH; YCBOCHHE NPABWI HHAWBUAYAJHHOTO M KOJJICKTMBHOTO 0€30TacHOTO
NOBEJICHUS B UPE3BbIUAIHBIX CUTYAIMSIX, YTPOXKAIOIINX KU3HH U 370POBBIO JIIOICH;

5) ¢opmupoBaHUE OCHOB 3KOJOTHYECKOW KYIBTYpbI, COOTBETCTBYIOIEH COBPEMEHHOMY YPOBHIO SKOJOTHMUECKOIO MBIIIJICHUS, Pa3BUTUE OIMbITa
HKOJIOTUYECKH OPHEHTUPOBAHHOM peIIeKCHBHO-OLIEHOYHON U MPAKTHYECKON AEATEIbHOCTH B )KU3HEHHBIX CUTYAITHSX.

Memanpeomemnuie pe3ynbmampl OO0y4eHUS B OCHOBHOM IIKOJIE COCTOST K3 OCBOEHHBIX OOYYaIOIIMMHUCS MEXKIPEIMETHBIX MOHITHH H
YHUBEPCAJIbHBIX y4eOHBIX IEHCTBUH (pETyIsITUBHbIE, TO3HABATEIbHBIC, KOMMYHUKATUBHBIEC), CIIOCOOHOCTH UX UCIIOJIb30BaHUs B y4eOHOMH, MO3HABATEILHON U
COLIMAJILHOM TPAKTHUKE, CaMOCTOSATEIbHOCTH IUIAHUPOBAHUS M OCYIIECTBICHUS Y4eOHOW NEeATENbHOCTH U OpraHM3alMi y4eOHOIro COTPYIHHUYECTBA C
He1laroraMu ¥ CBEpCTHUKAMU, K MPOEKTUPOBAHMIO U TIOCTPOCHUIO WHANBUYaIbHOM 00pa30BaTeNbHOM TPAEKTOPUH.

OcHoBHbIE MeTanpeMeTHbIe Pe3yIbTaThl 00YUeHUS XUMHHU:



1) ymeHue caMOCTOSITENIbHO ONPEIENATh e CBOEro oOy4YeHHs, CTaBUTh U (POPMyIUpOBaTh AJs ceOs HOBBIE 337ayd B yuéOe W MO3HaBaTEIbHOMN
NeSITeIbHOCTH, Pa3BUBAaTh MOTUBBI M MIHTEPECHI CBOEH MM0O3HABATEIbHON AESTEIbHOCTH;

2) yMeHHE CaMOCTOSTENIbHO IUIAHUPOBATh MYTH JOCTHKEHHUS IIeNieii, B TOM YHUCIie aJbTepHATUBHBIC, OCO3HAHHO BBIOMpATh Hanbosee F3PPeKTHBHBIC
CrocoObI peleHusT YIeOHBIX U MO3HABATEIBHBIX 33]1a4;

3) yMeHue COOTHOCHUTH CBOU JEWUCTBHUS C IUIAHUPYEMBIMH PE3yJbTaTaMH, OCYILIECTBISATh KOHTPOJIb CBOEH AESATENBHOCTH B IPOLIECCE TOCTUKEHUS
pe3yabTaTa, OMpeNeNsaTh CIOCOObI JACHCTBHUH B paMKax MPEUIOKEHHBIX YCIOBHH M TpeOOBaHWN, KOPPEKTUPOBATh CBOM JCHCTBHS B COOTBETCTBHH C
U3MEHSIOLEHCS CUTYyaluen;

4) yMeHHe OlIeHUBATh MPAaBUIBHOCTh BHIMOJIHEHUS yUeOHOM 3a/1aul, COOCTBEHHbIE BO3MOKHOCTHU €€ pellIeHNUS;

5) BlajieHHe OCHOBAMHU CaMOKOHTPOJISl, CAMOOLIEHKH, MPUHATHUSl PEIICHUH U OCYIIECTBICHHUS OCO3HAHHOTO BHIOOpa B y4eOHOM M MO3HaBaTENIbHOM
JACATCIIbHOCTH,

6) yMeHHe OIpenessaTh NOHITHS, cO3aBaTh 0000IEHNs, yCTaHABINBATh aHAJIOTUH, KJIACCU(PUIIMPOBATh, CAMOCTOSITEIbHO BBIOMPATh OCHOBaHUS U
KPpUTCPUN IJIA Knaccn(bm(aupm, YCTaHaBJIMBATL MMPUUIUHHO-CICACTBCHHBIC CBA3U, CTPOUTH JIOTUYCCKOC PACCYKACHHUC, YMO3AKIIOYCHUC (I/IH,Z[yKTI/IBHOe,
JEAYKTUBHOE U 110 aHAJIOTUH) U JIeJIaTh BBIBOJIBI,

7) YMCHHC CO34aBaThb, IPUMCHATL U HpCOGpaSOBBIBaTB 3HAaKU U CUMBOJIbI, MOACIIN U CXCMbI JJIsI pCIHICHU A y‘-IC6HI>IX U IIO3HABaTCJIbHBIX 3a1a4,

8) yMeHHe OpraHM30BbIBaTh Y4eOHOE COTPYJHHMYECTBO U COBMECTHYIO JESATEIBHOCTh C YUUTENIEM U CBEPCTHHKAMU; paboTaTh MHIMBUIYaJbHO U B
rpymIe: HaXOAUTh o0lIee peleHre U pa3pemarb KOH()IMKTH Ha OCHOBE COTJIACOBAHUS MO3MLUN U yu&Ta MHTEPECOB; (GOPMYIUPOBAThH, ApTyMEHTHPOBAThH U
OTCTauBaTh CBOE MHEHHUE;

9) YMCHHUC OCO3HAHHO HCIIOJIB30BaTh PCUYCBLIC CPCACTBA B COOTBCTCTBUH C 3az[aqeﬁ KOMMYHUKAIUAU JIs1 BBIPpAXKCHUSA CBOUX YYBCTB, MBICIIEH H
MOTpeOHOCTEH; TUTAHUPOBAHMS M PETYJISIIUNA CBOCH JIEATETLHOCTH; BIaJCHUE YCTHONH U MUCbMEHHON PEUbl0, MOHOJIOTHYECKON KOHTEKCTHOU PEYbIO;

10) popmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCTIOIB30BaHUS HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

11) dopmupoBanue u pa3zBUTHE HKOJIOTMUECKOTO MBIIUICHUS, YMEHUE IPUMEHSATh €r0 B M03HABATEIbHON, KOMMYHUKATUBHOM, COLIMAJILHON MPaKTHKE
¥ IpoeCCUOHATBLHONW OpUEHTAITHH.

Ilpeomemmnvimu pe3ynomamamu OCBOCHUS BHITYCKHUKAMU OCHOBHOM IIKOJIBI IPOTPaAMMbI IO XUMUH SIBIISIFOTCSI:

1) dopmupoBaHue TEepBOHAYAIBHBIX CHCTEMATU3MPOBAHHBIX IPEJICTABICHUH O BEIIECTBAX, MX MPEBPALICHUSAX M MPAKTUYECKOM IPUMEHEHHUHU;
OBJIa/ICHUE MTOHATUHHBIM alapaToM U CUMBOJIMYECKHM A3BIKOM XUMUH;

2) oco3HaHHWE OOBEKTUBHOW 3HAYMMOCTHM OCHOB XMMHYECKOH HAayKM KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, XMMHUYECKHX IMPEBPALICHUI
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB KaK OCHOBBI MHOTUX SIBJICHMH *XMBOM M HEXHMBOH NPHUPOJBI; yrilyOJeHHE NPEACTaBICHUN O MaTepUaIbHOM
€/IMHCTBE MUDA;

3) oBlaJeHUE OCHOBAMHU XMMHUYECKOW I'PaMOTHOCTH: CHOCOOHOCTBIO aHAJIM3UPOBATh U OOBEKTHBHO OLICHUBATh KM3HEHHbIE CUTYAllUU, CBA3AHHBIE C
XUMHEH, HaBbIKaMHM O€30macHOro OOpalleHHs C BELIECTBAMH, HCIOJIb3YyeMBbIMH B IOBCEIHEBHOH >XU3HHM, YMEHHEM aHAJIM3UPOBATh M IUIAHUPOBATH
9KOJIOTUYECKU OE30I1aCHOE MOBEICHUE B LIENSIX COXPAaHEHHUs 3[J0POBbs U OKPYXKAIOLIEH cpeibl;

4) popmupoBaHUEe YMEHHUI yCTaHABIUBATh CBSI3U MEXKIY pEalbHO HAONIOMaeMBbIMH XMMHUYECKHUMHU SIBICHUSIMH M MPOLECCAMU, MPOUCXOASIIIMH B
MHUKPOMHpPE, 0OBACHATh IPUIMHBI MHOTOOOpa3us BELIECTB, 3aBUCUMOCTb UX CBOWCTB OT COCTaBa M CTPOEHHUS, a TAKXKE 3aBUCUMOCTb IPUMEHEHHSI BEIIECTB OT
HUX CBOICTB;

5) npuoOpeTeHue ONbITa UCIOJIB30BAaHMS Pa3IMYHbIX METOA0B U3yUEHHS BEIIECTB: HAOIIOICHHS 3a UX IPEBPAILEHUSIMH IPU IPOBEIEHUH HECIIOKHBIX
XUMHUYECKHX SKCIIEPUMEHTOB C MCIIOJIb30BaHUEM J1a00paTOpHOTo 000pyI0BaHUS U IPUOOPOB;



6) ¢dopmHupoBaHHE NTPEACTABICHUNA O 3HAYEHUM XUMHUYECKOM HAayKH B PEIIEHHH COBPEMEHHBIX JKOJOTHUECKHX IpoOsieM, B TOM YHCIE B
NPEJOTBPALEHUN TEXHOTCHHBIX M KOJIOTHYECKUX KaTacTpod.

COJEPKAHUE KYPCA XUMHUH 8-9 KIIACCOB
8 KVIACC

Tema 1. BBenenue B XuMu1io

[Ipenmer xumun. XuMHus U Ipyrue eCTeCTBEHHbIE HayKu. Hayunoe HaOmofeHne Kak OJMH M3 METOIOB XUMHUH. XUMHUECKUIH 3KCIIEPUMEHT — OCHOBHOM
METO/I U3yUYeHHs CBOMCTB BEIIECTB. XUMHUUecKas 1adboparopusi. O6opynoBaHue XuMU4IecKoi aboparopun. [IpaBuna 6e30macHOro MOBEICHUS B XUMHUYECKOM
naboparopur. O3HAKOMJICHHE C MPOCTEUITMMH MaHUIYISALIUSIMUA C JTAOOPATOPHBIM OOOPYIOBAHUEM: INTATHBOM, HArpeBaTEIbHBIM MpUOOpoM. HucTwie
BellecTBa. CMecu BemecTB. [ 'eTeporeHHubie M romoreHHbie cMecu. [Ipuémel paznenenns cmeceid. Guzndeckre 1 XUMUYECKHe ABiIeHus. [ [pu3Haku XuMUYeCKuX
peaxIuii: "3MEHEeHHe OKpacKu, 00pa3oBaHME Ta3a, BHIJICICHUE CBETa M TEIUIA, MOSBJICHUE 3alaxa, BHIMAJCHHE OCAJKa, pAaCTBOPEHUE OCa/Ka. XUMHUYECKHI
3JIeMEHT. 3HAKH XUMUYECKUX 3eMeHTOB. CocTaB BemecTB. KauecTBeHHBIN M KOJIMYECTBEHHBIN cocTaB. Xumudeckas popmyna. Maaekc. UTeHrne XUMHUYECKUX
¢dopmyin. IIpocteie BemecTBa. CroxxkHble BemecTBa. bunapusie coenuHenus. Homenknatypa OunapHbix coenuHeHuid. CocTaBieHHe Ha3BaHWN OWHApPHBIX
COCIMHEHUH 1O W3BECTHOW ¢dopmyse BemiecTBa. OTanoH. OTHOCHTENLHOCTh M3MEHEHHMM. Macca, OTHOCHTEIbHAsh aTOMHAs Macca M OTHOCHTEIbHas
MOJIeKyJIsipHas Macca. MaccoBast 10Jii XMMHUYECKOTO 3JIEMEHTa B CIIOKHOM BelecTBe. BaneHtHocTs. OnpeseneHrne BaIeHTHOCTH 1O (opMysie BElecTBa.
YTo4HeHHE MpaBUJI COCTABJICHHS Ha3BaHW OMHApHBIX coenuHeHuid. CocraBiueHne Gopmys OMHAPHBIX COCAMHEHHUH MO MX Ha3BaHUSM. 3aKOH IMOCTOSHCTBA
coCTaBa BEUIECTB. ['paHMIBI MPUMEHHUMOCTH 3aKOHAa. XuMHuYeckue ypaBHeHHs. KoapduuueHTsl. ATOMHO-MOJEKYISpPHOE YyueHHE. 3apoxkIeHUEe U
BO3pOXKIeHHE aTOMUCTUKH. Posib M.B. JlomoHOCOBa B pa3paboTKe aTOMHO-MOJICKYJIIPHOTO YYCHHS.

Jemoncmpayuu Yuctrie BemectBa 1 cMecu. CoxpaHeHHE CBOWCTB BELIECTB B cMecsX. Pa3neneHue reTreporeHHbIx cmecel ¢uibTpoBanueM. Pasznenenue
TOMOTE€HHBIX CMecel meperoHkoi. du3nyueckue sSBJICHUS U XUMHUYECKUE siBIEHUs. [Ipu3Haku XumMuyeckux peakiui. OnbIThl, WITIOCTPUPYIOIINE 3aKOH
COXpAHEHHUS MacChl BEUIECTB MPU XUMUYECKUX PEAKIIUSX.

Jlabopamopnsie onvimpr Oniucanne BHEIIHETO BUIA BEUIECTB U COCTaBIEHUE UX (OPMYJ MO U3BECTHOMY cocTaBy. OnucaHue BHEIIHETO BUJA MPOCTHIX U
CJIOKHBIX BerecTB. CocTaBiaeHne Mojieneil MosieKysl OMHapHBIX coequHeHuil. [IpokanrBanue MeTHON MPOBOJIOKU B TUIAMEHH CITUPTOBKH.

Ilpakmuueckue 3anamua O3HaKOMJICHHE C MPOCTEUITUMU MAaHUMYJISAIUSAMU C J1a00paTOPHBIM 00OpPYIOBAaHUEM: IITATUBOM, HarpeBaTelIbHBIM IMPUOOPOM.
Paznenenue rereporeHHoi cmecu. IIpu3sHaky XUMHUYECKUX PEaKLIMi.

Pacuémmnuwie 3a0auyu MaccoBast 107151 XMMHUYECKOTO JIEMEHTA B CJIIOKHOM BEIIECTBE.

Tema 2. Baskneiime KJaccbl HECOPraHUYECKUX BelECTB

Knaccudukamms. OcHoBanus kinaccudukanuy. BemecTBa MOJEKYISIpPHOTO M HEMOJEKYJISIPHOTO CTpoeHus. Mertamisl U HeMeTauibl. [lepBoHavaibHOE
npejcTaBiIeHrne 00 auIOTPOITUHM Ha MPUMEPE MPOCTHIX BEIIECTB, 00pa30BaHHBIX KHCIOPOIOM H yrJIepoAoM. XUMHUUECKUH 31eMeHT kuciopos. Kucnopon B
npupoe. [IpocToe BemecTBo KUCIOPOI: XuMudeckast popMyiia, OTHOCUTEIbHAs MOJICKYJIIpHas Macca. du3znueckne CBOMCTBA KuciIopoaa. Bzanmopeiicteue
KHUCIIOPO/Ia ¢ MeTaJlIaMH (Ha MPUMEpPE KaJIbIIHsI, MATHUS, ME/IH ), C HeMeTaIaMu (Ha IpUMepe cepbl, yriepoaa, pocdopa CI0KHBIMU BEIIECTBAMU (Ha IPUMEpe
MmetaHa). ['openue. [lepBoHauanbHOe mpencTaBiIeHUE O peakuusx okucienus. Kucnopona kak oxkucnurenb. Oxcuabl. OKcuabpl Kak OMHAPHBIE COEIUHEHUS.
dusnuecKkue CBOMCTBAa OKCHIOB. XUMHUECKUH 371eMeHT Boaopo. Bogopoa B mpupose. [IpocToe BemecTBo BOAOPO: XUMUUEcKasi (opMya, OTHOCUTEIbHAS
MoJIeKyJIsipHas Macca. [lomydenue Bogopoaa B maboparopun. [Ipunnumne nerictBus ammapara Kumnma u npu6opa J[.M. Kupromkura. CoGupanue Bogopoja
METO/IOM BBITECHEHHUS BOJIbI. Mepbl Oe30macHocTH pu padoTe ¢ BOJOPoAoM. B3aumoseiicTBre Bo1opoia ¢ KUCIOPOJIOM, CEPOil, XJIOPOM, a30TOM, HATPHUEM,
kanbiuem, okcuaom skeneza(lll), okcumom meau(Il). TlepponavansHbie TIpeaCTaBICHUS] O BOCCTaHOBICHUH. Bogopoa kak BoccTaHoBuTenb. Boma. CocTtas



Boibl. Du3nyeckue CBOMCTBa BOnbI. PacTBopuMocTh BemiecTB. Tabnmuiia pactBopuMocTd. MaccoBasi JOJds PAcTBOPEHHOTO BEIIECTBA B PacTBOpE.
HenacplllieHHbBIE, HACBIIMIEHHBIE W MEPECHINIEHHbIE pacTBOpbl. llonmydenwe umcToil Boabl. B3ammoneiicTBue Bonmbl ¢ MeTauiamu. llepBoHavaiibHOE
MpEACTABICHHE O PsJE aKTUBHOCTH METAJIOB. BzaumonelictBue Bonbl ¢ okcuiamMu MertamwioB. Munukatopbl. OKpacka METUJIOpaHKa, JakKMyca H
dbeHondTanernHa B HEUTPAIBHOU U 1IeNI09HOM cpefe. [lepBoHavanbHOE TpeACcTaBiIeHHEe 00 OCHOBAHUAX. [I[pOrHO3MpOBaHME BO3MOKHOCTH B3aMMO/ICHCTBHS
BOJIBI C OKCHJIaMU METAJUIOB C TIOMOIIBIO TA0IHIIBI pacTBOPUMOCTHU. [ mapokcuabl. [ MAPOKCHIBI METAIIIOB U HEMETAIUIOB. B3anMoielicTBre BOJIbI C OKCHIAMU
yraepona, pocdopa(V), cepoi(VI). U3meHnenne okpacku MeTUIOpaHXka, Jakmyca, heHondraiernHa B KUciaou cpeae. HomeHkiarypa rujpoKkCHaI0B METaIOB U
HeMeTtauioB. Kucnorel. ['mapokcuabl HeMETa/uioB Kak MPEACTaBUTENM KHUCIOPOJICOAEpKaluX KUCIOT. beckucnopoanbie KUcaOoThl. COCTaB KHUCIHOT.
Kucnotssiii octatok. HomeHknaTypa KUCIOTHBIX OCTaTKOB. OCHOBHOCTH KHCJIOT M BJIGHTHOCTh KHCIOTHOTO ocTaTka. O0Ine cBOMCTBAa KUCIOT: U3MEHEHUE
OKpacCKH WHIWKATOPOB, B3aWUMOJICHCTBHE C METAJUIaMU, OKCHIAMHU METAJUIOB, TUAPOKCHUIaAMU MeTamioB. OcoOble CBOMCTBA KOHIICHTPHPOBAHHOW CEPHOM
KHUCIIOTHI: pAaCTBOPEHHUE B BOJIC; B3AaMMOJICHCTBHIE C ME/bI0, OOYTIMBAaHUE OpraHndecKuX BemecTB. OcoObie CBOMCTBA KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTHI
u e€ pacTBopa: B3auMojeicTBue ¢ Meapto. Kiaccudukanuu ocHOBaHUM: OJHOKHCIOTHIE U JBYXKUCJIOTHBIE, HEPACTBOPUMBIE M PACTBOPUMBIE (LIENOUH).
OO0mme cBOMCTBa OCHOBAaHMI: B3aUMOJICUCTBUE ¢ KUCIOoTaMU. Peakuus HelTpanuzanuu. BzauMopeiicTBue menodel ¢ KUCIOTHBIMU OKcuaamu. Paznoxenue
HEPACTBOPUMBIX OCHOBaHUM IpH HarpeBaHuu. Am¢otepHocTh. CBoiicTBa aM(pOTEpHBIX THAPOKCHUAOB HAa IpUMeEpax THUAPOKCHIA LUHKA U TUIPOKCHIA
amoMuHus (0e3 3amucu ypaBHeHMI xuMmudeckux peakiuii). Conu. Homenkiatypa coneil. ['enernueckuit psan. ['eHeTHueckuil psj TUIIMYHOTO MeTallla Ha
npuMepax Kanblus U cBUHLA. [loayyeHne coelMHEHUI TUITMYHBIX METaUIOB. [ eHeTHYeCKni psii THIMYHOTO HEMETAJJIa Ha IpUMepax yriiepoaa U KpEMHUSL.
Bo3MoxHOCTH MOTy4eHUs COeIMHEHUI HEMETAIJIOB U3 BEUIECTB APYTHX KiIaccoB. [ eHeTHUeCKUH psaa MeTaluia, 00pa3yromero aM(poTepHbIA THIPOKCHI.
Jlemoncmpayuu BeiectBa MOJEKYJISIPHOTO W HEMOJICKYJIIPHOTO cTpoeHus. Mertamisl. Hemertamnsl. ['paduT kak mpuMep mpocTOro BEUIECTBA, UMEIOIIETO
Ha3BaHME, KOTOPOE OTJIMYACTCS OT HA3BaHMUS XMMHUYECKOTO dJeMeHTa. [lomyueHnne Kuciopoaa U3 mepMaHraHaTa Kaiuus U cCOOMpaHue METOJO0M BBHITECHEHHS
Bojbl. ['opeHme B kuciopone maraus, cepsl, ¢ochopa. Pabora anmapara Kumma. HamonmHeHne MBUTBHBIX My3BIpEH CMECHIO BOJOpPOAA C BO3AYXOM M HX
noxkuranue. [IpoBepka Bogopoaa Ha uncTory. ['opeHrne Bogopoaa Ha BO3AyXe U B KUciopoje. BzaumoneiictBue Boopoaa ¢ cepoit. ['openue Bomopoa B
xjope. Boccranosnenne Bogopoaom okcuaa Meau(Il). HeycToHdmBOCTh EpeCHITIEHHOTO pacTBOpa THOCY/Ib(aTa HATPUs. ABTOMATHYECKUN AUCTHILIATOP.
OTHomeHne BOABI K HATPHIO, Marauio, Mean. OTHOIICHHE BOJBI K OKCUAaM Oapus u kene3a. VcrbITaHne pacTBOPOB MIEIOYEH METHIOPAHKEM, JTAKMYCOM,
dbenondranennom. B3aumopeiictBue oxcumor yriepoaa(IV) m docdopa(V) ¢ Bomol W UCHBITAHHE MOTYYEHHBIX PACTBOPOB METHIIOPAHKEM, JAKMYCOM,
denondpranennoMm. OTCYyTCTBHE XHMHUYECKOW peaklUMu BOABI C OKcuaoM KpemHus. CepHas, a3oTHas, ¢(ocpopHas KHUCIOTHI KakK IMPEACTAaBUTEIH
KHCIIOpoicoaepkaluX KucioT. ConsiHast KUCI0Ta KaK MPeICTaBUTENb OECKUCIOPOAHBIX KUCIO0T. OOpasibl conell. OTHOILIEHHE METAIIIIOB K PaCTBOPY COJISTHOM
KkucioTel. B3aumoneiicteue okcupa meau(ll) ¢ pacrBopom cepnoit kuciotel. B3zaumopeiictBue runpokcuna menu(ll) ¢ pacTBOpoM COJIIHONW KUCTIOTBHI.
B3anMozeiicTBe KOHIICHTPUPOBAHHOM CEPHOM KHCIIOTHI C KypHHBIM OeJIKoM (caxapoMm). BzanMozeiicTBre KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEBIO.
Kcanronporennosas peakuus. BzaumozeiictBue TBEpIOro ruIpoKcH1a HaTpus ¢ okcuoM yriaepoga(lVv).

Jlabopamopnsie onvtmur O3HakOMIIEHHE ¢ 00pa3aMi MeTalIoB U HeMeTaiuioB. [lonydyenue kuciaopoia U3 nepokcuaa Bogopoaa. Onrucanue BHEIIHETO BUa
MPUPOIHBIX OKCHUIIOB U cocTaBieHne ux Gopmyi. [lomyuenue Bogoposa B mpubdope .M. Kupromkuna. Cobupanre BOAOpOa METOIOM BEITECHEHHS BO3/IyXa.
[IpoBepka Bogopoa HAa YUCTOTY. M3ydeHne pacTBOPUMOCTH MEIHOTO KyIopoca IMpHU pa3HbIX TemiepaTypax. BzauMoaelcTBue OKCuaa Kajablus C BOJOM.
M3MeHeHne okpacku UHJIMKATOPOB B PACTBOPAX KUCIOT U 1ienoueil. CpaBHEHHE OKpACKH MHAUKATOPOB B COJISTHOM U cepHOM kucnorax. Onucanue BHELIHETO
BHUJIa M PACTBOPUMOCTH pPa3HbIX coyieid. Peakumst medTpanmmzanuu. Pasnoxxkenue rumpoxcuaa memu(Il) mpu HarpeBanuu. AmdotepHocTs. [lomyuenue
coenuHeHU Maraus. [lonydenue coeMHeHn yriepoa.

Ilpakmuueckue 3anamua 1. XuMu4ecKre CBOMCTBA KUCIOPOa. 2. XMMUYECKHE CBOMCTBA BOAOPOa.3. XMMHUYECKUE CBOMCTBA KUCIIOT.

Tema 3. [lepuoguyecknii 3aK0H M MePUOANYECKAsl cCMCTeMa XUMU4YecKux 3jeMeHToB .. MenaeneeBa. CTpoeHue aroma



AtoMm — cnoxkHas vactuna. Onbitel A.A. bekkepens. [Tnanerapnas monens atoma 3. Pesepdopra. OCHOBHBIE YacTUII aTOMHOTO spa: MPOTOHBI U
HEeUTpOHBI. M30TOMBI W M30TOMHUS. YTOYHEHUE MOHATHS «XUMHUYECKHH AJIEMEHT». DJIEKTPOHEUTpaIbHOCTh aroma. [lepBoHavanbHOE mpencTaBiieHHe 00
3JIEKTPOHHOM CJI0€. EMKOCTB 311eKTpoHHOrO0 crios. [ToHATHE 0 BHEIIHEM SIEKTPOHHOM CJI0e. Y CTOHYHBOCTh BHELIHETO SIEKTPOHHOTO clios. M3MeHeHue uncia
9JICKTPOHOB Ha BHEIIIHEM 3JIEKTPOHHOM CJIO€ C YBEJIIMUCHHEM 3apsiaa siapa atomoB aneMeHToB [-III mepuonos. Knaccudukanus XUMHUECKHX 3JIEMEHTOB.
OcnoBanus knaccudukanyu. [lepuonuueckas cucreMa Kak eCTeCTBEHHO-HaY4Hasl KjacCU(UKalus XUMUYECKUX 3JIEMEHTOB Ha OCHOBE 3apsJI0B X aTOMHBIX
snep. [lepuoanueckas cucrema u nepuoaudeckue Tadbauubl. [lepuoa. @uznyuecknit CMbICT HOMeEpa nieproia. bonbmme u Mainbie nepuoasl. [leproas! B pasHbIX
dopmax nepuoandeckoi Tabaumbl. I'pynmsl B KOPOTKON U JUTMHHOW (opMe neproandeckor Tadbauibl. [aBHble U M0O0YHBIe MOArpYNIbl. A- 1 B-rpynmsl.
Ou3nyecKuil CMBICT HOMEpa TPYMIbI IS 3JIEMEHTOB IJIaBHBIX NmoArpynn (A-rpynm). Ou3nyeckuid CMbICI MOPSIKOBOIO HOMEpa XMMHYECKOTO 3JIEMEHTA.
W3meHeHne CBOKMCTB XMMHMYECKUX AJIEMEHTOB B MEepUoAax M rpymnnax. [lepmoandeckoe m3MeHEHHE YKCIIa 3JEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM CJIIOE€ U
NEepUOINYEeCKOe N3MEHEHHE CBOWCTB XMMHUECKUX 3JIEMEHTOB U MX coeanHeHHid. CoBpeMeHHas (OpMyIHpOBKA NEPUOTUIECKOTO 3aKOHA. XapaKTepPUCTUKA
XUMHUYECKOTO 3JIEMEHTa IO €ro TOJOXKEHHIO B mepuoandeckoi cucreme. OcHoBHbIe Bexu B xku3HM Jl. M. MenneneeBa. Knaccudukarums XUMHUYECKHX
JJIEMEHTOB U OTKPBITHE IIEpUOAUYEeCKOT0 3akoHa. Hayunsiii nogsur J[.11. Menneneesa.

Ilpakmuueckue 3anamua VI3MeHeHre CBOMCTB THIPOKCUIOB C YBEITMUEHUEM 3apsAJI0B ATOMHBIX JI€p XUMHUECKUX dJIEMEHTOB.

Tema 4. KoimuecTBeHHbIe OTHOIIEHUS B XUMUH (8 1)

Ennauna komumdectBa BemectBa. Yuciao ABorampo. dusmyeckuilt cMbici Ko3(POUIIMEHTOB B ypaBHEHHUSAX XHUMHUYECKHUX peakuuid. UTeHue ypaBHEHUH
XUMHAYECKHX peakuuil. Macca ogHOro Mois BemiectBa. MoisipHas macca. MousipHblil 00bEM ra3oB. 3akoH ABoraapo. O0bEMHBIE OTHOILEHHS Ta30B NpU
XUMHUYECKUX peakuusx. Jemoncmpayuu O0pa3upl TBEPABIX U KUJKUX BEIIECTB KOINYECTBOM 1 MoJib. Pacuémmusle 3a0auu Pacyér KonuyecTBa BEIeCTBa 110
U3BECTHOMY YHCITy 4acTull. Pacuér kojmuecTBa BEIIECTBAa MO YPaBHEHUIO XUMHUYECKOW peakunu. Pacduér MONsipHON Macchl BeLIecTBa MO €ro (GopmyIie.
Pacu€rbl Macchl BeliecTBa M0 M3BECTHOMY €ro KOJIMYECTBY M OOpaTHble pacu€Thl. Pacy€Thl Mo XMMHMYECKUM YPaBHEHHUSM MAacChl OJIHOTO W3 YYaCTHHKOB
XUMHAYECKON pPEeaKkIuy M0 HW3BECTHOW Macce JAPYroro y4acTHUKa. Pacyér mioTHOCTHM rasa Mo ero MOJISIpHOHW Macce M MOJIsIpHOMY 00bEéMy. Pacuérel mo
XUMHUYECKUM YPaBHEHHSM MACChl OJTHOTO U3 YYACTHUKOB XUMUYECKON PEAKIINH [0 U3BECTHOMY 00BbEMY IPYroro y4acTHHUKA, HAXOASIIErocs B Ta3000pa3HOM
cOoCTOSTHUU. Pacué€Thl M0 XUMUYECKUM YPaBHEHUSM C UCTIOIb30BaHUEM OOBEMHBIX OTHOIIIEHUH ra30B.



TEMATHYECKOE INTAHUPOBAHME 8 kaacc

Ne TeMa pasjaeia K0JI-BO YacOB
1 Beenenue B Xxumuio 16 a
2 Baxwnerime kiaccbl HEOPraHUYECKUX BELIECTB 214
3 [Tepuonuueckuii 3aKOH U EpHOANYECKas cucTeMa Xxumuieckux snemeHToB .M. Menneneea. CtpoeHnue atoma 124
4 KonngecTBeHHBIE OTHOIICHHS B XUMUM 8 g
5 3aKJII0YCHIE lug
6 Ob6o0m1aromiee MOBTOPEHUE 10 pasaeny «BakHelmure Ki1acchl HEOPraHMYECKUX BEIIECTBY 44
7 O6o06maromniee moBTopenue mo pasaeny «llepruogudeckuii 3aK0H 1 IEPHOUYECKAs CUCTEMA XUMUYECKUX demMeHToB J1. 1. 249
Mennaeneesay
8 O6o06mmatomiee moBTOpeHue mo pasaeny «CTpoeHrne aToMay 24
9 O6o0m1aroriee MOBTOPEHUE MO pazfeny «PemieHne pacyeTHbIX 3a1au» 1y
10 HroroBsiii KOHTpOJIb. ['0/10Bast KOHTPOJIBHAS paboTa U €€ aHaU3 l4

UTOrO




9 KJIACC

Tema 1. CTpoeHue BeliecTBa XuMuueckas cBsizb. OOpazoBaHre MOJIEKYJ BOJIOpoa, a30Ta. KoBaneHTHAs CBsA3b. DJIEKTPOHHBIC U Tpaduueckre GopMyibl.
YTouHEeHUE MOHATUS «BAJICHTHOCTH». BaneHTHbIE BO3MOKHOCTH aToMa. OTHOCUTENbHAS 3JIEKTPOOTPULIATEILHOCTh ATOMOB. Psijl 371€KTpOOTpUIIATEILHOCTH.
[TonsipHocTh cBsizu. YacTuuHblid 3apsa. KoBasieHTHas HeNoJiipHas U KOBaJICHTHas MoJisgpHast cBA3b. oHbl. oHHast cBA3b. [ paHUIIbl HPUMEHUMOCTH TOHSATHS
«BaJIEHTHOCTHY. CTENEeHb OKUCIICHUS. MakCcuMalbHass U MUHUMAJIbHAsI CTETIEHU OKHcleHus. OmnpeaeneHne CTeNeHN OKHCIEHUS 10 3JIEKTPOHHOUN (popmyrte
BeulecTBa. OmnpezeneHue CTENEeHH OKHCIEHUS M0 MOJEKYJISIpHOW (opMmyie OMHApHOTO coeluHEeHHUs. BajaeHTHOCTh, 3apsii MOHA U CTENEHb OKHUCIICHUS.
Kpucramner. Tumbl kKpucTaNTHYECKUX PEMIETOK: aTOMHAsI, HOHHAS, MOJICKYJspHAsl. 3aBUCUMOCTh (PH3UYECKIX CBOMCTB BEIIECTB OT THIA KPUCTALTUICCKON
pemérku. JlemoncTpauun Mojenu KpUCTaNTIMYECKUX PEeETOK BObI, XJIOpUAa HATpUs, anMasa, rpadura. Jlabopamopmwvie onvimur CocTaBlieHUE MOJENEH
MoJekys. Onucanue GU3NIECKUX CBOMCTB BEIIECTB C pa3HBIM THIIOM KPUCTAJUIMYECKON PEIIETKH.

Tema 2. MHorooopasne XuMH4YeCKUX peaKIi

Okucienrie, BOCCTAHOBICHUE, OKUCIUTEb, BOCCTAHOBUTENb C TOUYKU 3PEHHS] U3MEHEHHUS CTENEeHENH OKUCIEHHUSI aTOMOB. OKUCIUTEILHOBOCCTAHOBUTEIILHbBIC
peakuuu. Monsipast KoHUeHTparus. CKOPOCTh XUMHUYECKON peAKIIUK. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM PEaKIMU OT YCIOBUM €€ MPOBEICHUS : HarpeBaHuUe,
YBEJIUYEHUE KOHLEHTPALMM MCXOAHBIX BEIIECTB (11 TOMOTEHHBIX PEaKIMi) WM TMOBEPXHOCTU CONPUKOCHOBEHHUS (IUIs1 TETEPOreHHBIX pEeaKIuii),
UCIIOJIb30BaHue Karanuzaropa. [Ipsimast u obpaTHas xumuueckue peakuuu. O0paTuMble XUMUYECKUE peakuu. Mi3MeHeHne CKopoCcTH XUMMUYECKON peakiuu
BO BpeMEHU. XUMHUYECKOE PaBHOBECUE. DIIEKTPOIPOBOIHOCTh PACTBOPOB. DJIEKTPOJIUTHI U HEINEKTPOIUTHI. DIEKTpOIUTHYECKast Auccounanusi. CUibHbIE U
cialple 3JEKTPOJIUTHL. YPABHEHMS JIEKTPOJUTHUECKON auccouuanuu. Peakuuu voHHOro oOMeHa. MomekynspHble U HOHHBIE YpaBHEHHS XUMHUECKHUX
peakuuii. XMMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHMM C TOUKM 3PEHUS TEOPUM IJIEKTPOIMTUUYECKON nuccounanuu. Onpenesnenne KUCiaoT U IeIoyeil Kak
anekTposutoB. OOmue cBoiicTBa kKuciaor. OOmmMe CBOWCTBa OCHOBaHWUW. B3ammojelcTBHe pacTBOPOB COJied C pacTBOpPaMH KHCJIOT M IMEJIOYeH.
B3aumoneiictBue pactBopoB cosieid Apyr ¢ Apyrom. llepBoHauasbHOE NPEACTABICHHE O KAYECTBEHHBIX PEAKLMAX HA KAaTUOHBI M aHUOHBL. OCHOBaHUS
KJIaCCU(PUKALMU XUMUYECKUX peakiui. XUMHYECKUE PEaKlUHU COCIUHEHUS, paszjIoKEHUs, 3aMelleHus, oOMeHa, SK30TepPMHUYECKHE, IHIO0TEPMUYECKHE,
OKHUCJIUTEITLHO-BOCCTAHOBUTEIbHBIC, KATATUTUIECKIE, 00paTUMBbIC U HEOOPATUMBIE.

Jlemoncmpayuu I'openne Menu B xJsiope. ['openue Bogopoaa B xjope. MI3MeHeHne CKOPOCTH XMMUYECKON peaklMu Mpu HarpeBaHuM BeilecTB. CMmenieHue
XUMHUYECKOT0 paBHOBecHUs. M3yueHue 3J1eKTpOoIpoBOIHOCTH BEUIECTB U pacTBOPOB. B3anmoelicTBrE pacTBOPOB: a) THIPOKCUIA HATPUS U 30THOM KUCIIOTHI;
0) CepHOM KUCJIOTHI U TUAPOKCHIA Kaausl; B) KapOOHATa HATPUS U COJISTHOM KUCTOTHI; T) cynbdaTta meau(Il) u rugpokcuaa kanus. PacTBopenne rupokcuaa
xene3a(lll) B pactBope cepHOI KUCTOTBI. DHIOTEPMHUUECKUE PEAKIIUU. DKZ0TEPMUUECKUE PEAKIUU.

Jlabopamopuvie onvimur OKHCICHHE MEIU KHCIOPOJIOM Bo3ayxa. Boccranomnenue okcuaa menu(ll) Bogopomom. BiusHME KOHIIEHTpamuy Ha CKOPOCTh
XUMUYECKOU peakiuu. BinsgHue MOBEpXHOCTH CONPUKOCHOBEHMS HAa CKOPOCTb XMMHMYECKOW peaklMy. BiusHue xaraau3aTropa Ha CKOPOCTb XUMHYECKOU
peakmuu. M3yueHne BO3MOKHOCTH B3aMMOJICHCTBHS ITap pacTBOPOB: a) THAPOKCHIA HATPUS U @30THOM KUCIOTHI; 0) xmopuaa xkenesa(Ill) u a30THOM KHCIIOTHI,
B) ruapokcuaa Harpus u xiopunaa xenesa(lll). O6mme cBoiicTBa kucnot. O0mume cBoiicTBa menodeil. CBoiicTBa pacTBOPOB coyield. XUMHYECKHUE PEaKIIuu
Pa3HBIX TUIIOB.

IIpakTHYeckHe 3aHATHA Y CIIOBUs TEUEHUS PEAaKLMi B paCTBOPaX 3JIEKTPOJIMTOB 10 KOHIIA.

Tema 3. MHoroo0pa3ue BelecTs.

Hemeramibl n ux coenunenus llonokeHne HEMETaUIOB B MEPUOJUYECKON cUcTeMe XUMHUUYeckux 3yieMeHToB .M. MenaeneeBa. DIEeKTPOHHOE CTPOEHUE
aTOMOB HEMETAJIIOB. HpOCTBIG BEIICCTBA — HEMECTAJIJIbI KaK OKUCJIINTCIN U BOCCTaAHOBHUTCIIN. PacmeeHI/Ie HpeI[CTaBJIeHI/Iﬁ 06 AJUIOTPOIIUKU Ha IIpUMCEpax
MpOCTHIX BemiecTB ¢Gocdopa u cepbl. [lomokeHne rajoreHoB B MEPUOAUIECKON cUCcTeMe XUMHUUYecKuX 3eMeHToB J[.M. MeHneneeBa, CTpoeHHE aTOMOB U



MoJeKyJ. B3aumozeiicTBue xjopa ¢ BogopoaoM, GochopoM, HaTpueM, Kele3oM, MeIbio, MeTaHoM. [lonmydenue Xjopa 3JIeKTPOIM30M pacTBOpa XJIOpHIa
HATpHs; B3aUMOJACHCTBUEM KPUCTAUIMYECKOrO NMEPMAHIaHaTa Kalus ¢ KOHUEHTPUPOBAHHBIM PACTBOPOM COJISTHOM KHCIOTHI. XJIOpOBOIOpod. PacTBopeHune
XJIOPOBOJIOPOJIa B BOJIE, OKUCIIEHUE XJIOpOBoJopoaa B npucyrctBuu xyopuna menu(Il), Bzaumoneiicteue ¢ aneruneHom. CossiHasi KUCIOTa KaK CHIIbHBIN
3JIEKTPOJIUT: B3aUMOJECHCTBUE C METANIAMH, OKCUJIAMH U TUAPOKCUAAMHU METAILIOB, C COJSIMU. XJI0pUbl B ipupoAe. [loaydeHne Xa0poBo1opoia U COITHON
KHUCITIOTHI B MPOMBIIINIEHHOCTH (CHHTE3) U B JIA0OPATOPHH M3 KPUCTALUTUYECKOTO XJIOPUAA HATPUS U KOHIEHTPUPOBAHHOW CEPHOU KUCIOTHL. Duszndeckue
cBoiicTBa ¢ropa, Opoma u noga. CpaBHEHHE TPOCTHIX BEIIECTB Kak okuciauTenei. OO1me CBOMCTBA TAJIOT€HOBOIOPOIOB KaK JIEKTPOIUTOB. [ ajoreHu 61 B
npupoze. buonornueckoe nerictBre ranoreHoB. [losoxkeHne Kucaopoaa M Cepbl B MEPUOJUUYECKON cUCTEME XUMHUYecKuX anemeHToB [[.M. MeHnneneesa,
CTPOCHHE UX aTOMOB. AJIIOTponusl Kuciaopoaa U cepbl. CpaBHEHNE XMMUYECKUX CBOWCTB KMCJIOPOJA M CEphl HA MPUMEPAX B3aAMMOJIEUCTBUS C BOAOPOIOM,
aJIOMUHUEM, Kelie30M. BoccraHoButTenbHble cBoiicTBa cephl. [lomydyenue ceprl. CepoBomopos. BoccTaHOBUTENbHBIE W OKHCIUTEIbHBIE CBOMCTBA
cepoBogopoaa. CepoBopoponnas kucinora. Cynehuasl B npupoae. buomornueckoe neiictBue cepoBogopona. KadecTBeHHast peakiust Ha Cyab(QUa-HOH.
[Tomyyenue cepoBomoposia B mpoMbinieHHOCTH U B aboparopuu. Oxcup cepsi(IV). Tlomyduenue oxcuna cepri(IV) u3 cepbl, cepoBogopoaa, TPUPOIHBIX
cynbhuaoB. OKHCIUTEIBHO-BOCCTAHOBUTENLHBIE CBOMCTBA okcuaa cepwi(IV): B3aumonelictBue ¢ kuciopoaoMm, okcuaom yraepona(ll). Bzammoneiicteue
okcuna cepa(IV) ¢ Bogoii, pactBopamu mienoueit. Cynbdutsl u ruapocynbputel. Oxcup cepbl(VI): B3aumonelictBre ¢ Bomoil. OKUCIUTEIbHBIE CBOMCTRA!
peakuus ¢ pocopom, nogom kanus. [lomydenne okcuaa cepri( VI). dusndeckue cBOWCTBAa CEpHOM KUCIOTHL. PacTBOpeHue cepHOt KucoTh B Bose. CBolicTBa
CEPHOM KUCJIOTHI KaK 3J1eKTponuTa. OCOOEHHOCTH CBOMCTB KOHIIGHTPUPOBAHHOU cepHOM KucaoThl. Cynbdatel u ruapocynbdatel. KauecTBeHHAs peakius Ha
cynbdat-uoH. [lepBas momonis npu 0korax cepHoi KMcIoToi. CxeMa NMoJydeHus: CEpHOIM KUCIOTHI B MPOMBIIUICHHOCTH. CpaBHEHUE CBOWCTB HEMETAIUIOB
VI-VII rpynim u ux coequHeHnil. A30T KaK XUMHUYECKHUM SJIEMEHT U KaK IPOCTOE BEIIECTBO: CTPOCHUE aTOMa U MOJIEKYJIbI a30Ta. DU3nuecKkue CBOKMCTBA a30Ta.
A3BOT KaK OKHCIUTEIb (PEaKkiuy ¢ JINTHEM U BOJIOPOJOM) U BOCCTAHOBHUTENb (pPeakius ¢ Kuciopoaom). Amnorponus (ocdopa: kpacHblil u 6enbiit pocdop.
CpaBHEHME XUMHYECKOW aKTUBHOCTH aJTIOTPONHBIX Moaudukamnuii pocdopa. OxkucnurenbHbie cBocTBa Gocdopa (peakius ¢ KaaueM), BOCCTAHOBUTEIIbHbBIC
cBoiicTBa ¢ochopa (peakuu ¢ KHCIopoaoM U xjopoMm). [Tomyuenne azota u pocdopa. AMMHAK: CTpOEHHE MOJIEKYIIBI, (pu3nyeckue cBoiicTBa. PacTtBopeHune
amMMuaka B Bojie. JJoHOpHO-aKIeNnTOPHBIM MEXaHU3M 00pa30BaHuUs KOBAJIEHTHOM CBA3M B MOHE aMMOHHMSI. AMMHUaYHast Boja. XMMUYECKHE CBOICTBA aMMHaKa:
B3aMMOJICMCTBUE C KHMCIOTaMH, TOpEHHUeE, KarajauTtuueckoe okucieHue. Comum amMMmonHus. KauecTBeHHas peakuuss Ha MoH aMMoHMs. Oxcupn asota(l).
BoccranoBuresabHbIe CBOWCTBA (peakiys ¢ pacCTBOPOM IIEpMaHraHaTa Kajus B KUCIIOH cpelie); BOCCTAHOBUTEIbHbIE CBOMCTBRA (PEaKLMU C BOAOPOIOM, YIIIEM).
Oxkcun azora(l) xaxk HeconeoOpasyromuii okcun. Oxcun azota(ll): okuciieHWe KHUCIOPOAOM BO3AyXa, TepMuueckoe pasznoxkenue. Oxcua azota(lV):
B3aMMOJICHCTBUE C BOJIOU, ropeHue yriis B atmocdepe okcua azota(IV). CpaBHUTEIBHAS XapaKTEPUCTHKA OKCHUOB a30Ta. OKCHUIBI a30Ta KaK OJHA U3 MPUYNH
BO3HUKHOBEHHUS KUCJIOTHBIX JNOXKIeH. A30THast kucinora. OU3NYECKUe CBOMCTBA a30THOM KUCIOTHL. OcoOble XUMUYECKHE CBOMCTBA a30THOW KUCIOTHI —
B3aUMO/JIecTBUE ¢ MeTayutaMu. CpaBHEHHUE PEAKIUI KeJle3a C paCTBOPAMH CEPHOM U a30THOM KUCIOT. B3anmoaeiicTBre Meny ¢ KOHIEHTPUPOBAHHOM a30THOM
KHMCJIOTOM U C paCTBOPOM a30THOM KUCIOThl. Hutpatsl. Pa3noxkenue HUTpAaToOB IIpU HarpeBaHuu. lIpuMeHeHne a30THOM KHUCIIOTHI MU HUTPATOB. BakHelue
coemuaeHus pochopa. Oxcun pocdopa(V): monyuenue, B3aumoaeicTeue ¢ Bogoit. OprodocdopHas kuciora: hpu3ndecKue CBOMCTBA, TUCCOITUAIINS, CBOMCTBA
pactBopa (ocopHOit KHCIOTH Kak 3nekrponuta. Tpu psna ¢ocdaros. [Ipumenenue coneit pochopHoil KUCIOTH. DBTpOPHUKAIMS BOJOEMOB. YTIIEPO.
[TpocThie BemiecTBa HEMOJIEKYJISIPHOTO CTPOEHHs, OOpa30BaHHBIE YIJIEPOJIOM: aiMa3 M TpaduT, MX CTpoeHue U (u3nyeckue CBOMCTBA. AacopOuus.
XVMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB, 00OPAa30BAHHBIX YTIEPOJAOM: TOPEHHE, B3aUMOJICHCTBUE C METaJUIaMU (KaJbIIEM U alFOMUHUEM), BOJIOU, OKCUIOM
xenesa(lll). Bonopoaubie coequHenus yriepoaa. Mertan: pu3ndeckue CBOMCTBA, TOPEHUE, MUPOIN3. DTEH: TIOJUMEpHU3alysl. DTHH: TOPEHHE, IPUCOSTUHEHNE
BostopoJa, peakiust H./l. 3enmunckoro. benson: xumudeckas gpopmyna, obnactu npumenenus. Oxeun yriuepoaa(ll): momydenue, ropenue, B3auMoieiicTBue ¢
BOJIOM, BoccTaHoBIeHWEe kene3a u3 okcuaa sxkeneza(lll). Oxcup yraepoma(IV): peakimus ¢ MarHueM, yriaepojoM, TBEPABIM THAPOKCHIOM HaTPHS.
Buonorudeckoe nelicTBue OKCUAOB yriepoaa. HecTolkocTs yronsHOM KUCIOTH. KapOoHATHI: pa3iioKeHne HEpacTBOPHMBIX KapOOHATOB NPHU HATPEBaHUH,



B3aMMO/ICHCTBHE C PACTBOPAMHU CHJIBHBIX KHUCJIOT; MPEBpAIIeHUE B TUAPOKapOoHaTsl. ['mapokapOOHaThI: pa3oKeHHe MpU HarpeBaHUM, B3aMMOICHCTBHE C
pactBopamu mienodeit. Kap6onatsl B mpupoze. [Ipumenenue kapoonatoB. Kpemuuii. Amnorpornusi kpeMHus. B3anmonelicTBre KpeMHHUSL ¢ KUCIOPOJAOM H
yriepoaoM. Kapbopyna. Oxcua KpeMHUs: B3aUMOJICHCTBHE CO IIeI0YaMu, KapOoHaTOM HAaTpus U yriém. PasnoxeHne kpeMHUEBON KUCIOTHL. [Ipuponnbie
cunukatel. Crekiio, dpapdop, dhasHc, KepamuKa, IIEMEHT KaK UCKYCCTBEHHbBIE CHITMKAThl. CpaBHEHHE CBOMCTB HeMeTaIIOB [V—V rpymin u ux coeTMHCHHH.
Hemoncmpayuu ®uzndeckre CBONCTBa HEMETAIIOB (cepa, noj, Opom, Kuciaopox). Mojienn KpucTaluIMYecKHX peméTok anMasa u rpadura. [lomyuenue xmopa
u ero ¢usznueckue cBoicTBa. ['opeHue B xyope Bogopona, docdopa, HaTpus, xenesa, meau. [lomydenne xi10poBoAOpOIa U3 KPUCTALIIUYECKOTO XJIOpHIA
HATPHUsl ¥ KOHICHTPHUPOBAHHOM CEPHOM KHCIOTHI. «XJIOPOBOXOPOIHBIN (oHTaH». OOpa3isl NpUPOAHBIX XJIopua0oB. Pu3zndeckue cBoicTBa OpoMa M HOAA.
B3aumogeiictBue Opoma u mona ¢ amomuHueM. [lonydeHnue ruractuueckoi cepbl. ['opeHne Bomoposa B mapax cepbl. B3auMoeicTBrUe cephbl ¢ JKEIe30M.
['openue cepol B kucnopoze. [lomyuenue cepoBomoposaa. ['openne cepoBomopona. Okucienue cepooopoaa ximopunom xeneza(lll). PactBopenne oxcuma
ceprl(IV) B Boze M MCIIBITaHHE pacTBOpa MHAMKATOpOM. PacTBopeHue cepHOM KUCIOTHI B Boje. OOyriauBaHHE KOHIICHTPUPOBAHHOW CEpHOW KHUCIOTOU
OpraHWYECKUX BelecTB. B3anMoseiicTBUe KOHIICHTPUPOBAHHON CEPHOM KUCIOTHI ¢ Menbio. ['openue docdhopa B kucmopoze. ['openne docdopa B xjope.
[Monyuenune ammnaka. «AMMHUauHbli oHTaH». Bo3ronka xmnopuna ammonust. [Tonyyenne okcuna azota(ll) u ero okucnenue Ha Bo3ayxe. [lomydenue okcuaa
azota(IV) u ropenne yris B HéEM. CpaBHEHHE XUMUYECKUX PEAKIIUN JKeJie3a ¢ paCTBOPAMH CEpHOM M a30THOM KHCIOT. B3anMozeiicTBre Meau ¢ pacCTBOPOM U
C KOHIEHTPUPOBAHHOM a30THOW KHUCJIOTOW. Pa3no)keHne HUTpaTa Kanus NpU HarpeBaHWU. ['opeHue yrist u cepbl B cenurpe. Kpucranauueckue pemeéTku
anmasza u rpadura. AncopOius yria€éM ra3oB; TOPEHUE YISl B KUCJIopojae. Mojaenn MOJIEKYJl MeTaHa, 3TeHa, dTuHA. ['opeHue merana. ['opeHue okcuaa
yraepoaa(Il). I'openne maruus B yriekuciaoMm rase. BzammoneicTBue TBEPAOro rMAPOKCUAA HATPHsl C YIVIEKUCIBIM razoM. Kpucramumueckue pemeéTku
KPEMHHUSI M OKCUJIa KpEeMHHUS. BpllienauynBanye CTeKIa.

Jlabopamopnule onvimul VI3yueHue CBOMCTB COMSTHON KMCIOTHI KaK AniekTponuTa. KadecTBeHHast peakuus Ha XJI0pua-uoH. B3anMopaelicTBiue OpomMua HaTpust
C XJIOPHOW BOJOHW; MOaMIa HaTpusi ¢ OpoMHO# Bomoil. PaccMorpenme oOpaslioB MPUPOIHBIX TaloreHH0B. KauecTBeHHas peakuusi Ha CyJIb(Ha-HOH.
PaccmoTpenue 00pas3noB npupoaAHbIX cyab(huaoB. Vzydenue cBOWCTB pacTBOpa cepHOi KHCIOThl. KauecTBeHHas peakius Ha cyiabpaT-uoH. PaccMorpenue
00pa3noB NpUPOAHBIX CyNb(aToB. MI3MeHEeHNEe OKpacKu WHIUKATOPOB B pacTBope GocdopHoit kucnoTsl. KauecTBeHHas peakuus Ha docdar-uod. Onucanue
¢u3uueckux cBOCTB 00pa3oB MpUPOAHBIX (hocdaroB. AncopOrus yriaém pacTBOpEHHBIX BemlecTB. B3anmoneiicteue okcunaa yriepoaa(IV) ¢ pactBopom
TUAPOKCUA KaNblUsg ¢ 00pa3oBaHueM KapOoHaTa U ruApokapOoHaTa Kaiblus. Pa3noxenne ruapokapooHaToB npu HarpeBaHuu. KauecTBeHHas peakius Ha
kapOoHatTel. Onrcanue GpU3MYECKUX CBOMCTB 00pa3loB MPUPOAHBIX KapOoHaToB. O3HAKOMIIEHHE ¢ 00pa3liaMy MPUPOAHBIX U HMCKYCCTBEHHBIX CHIIMKATOB.
IIpakTnyeckne 3ausitus Pemienune skcnepuMeHTanbHbIX 3agad «Hemeramnsl VI-VII rpynn u ux coenuHeHus». [lonydeHne amMMuaka U U3y4€HUE €ro
cBoiicTB. Kap6onatsl. Penenne skcrniepuMeHTanbHbIX 3a1a4 «Hemeramnst [V-V rpynn u ux coeauHeHus .

Tema 4. MHorooopa3sue BemecTts. MeTalJibl 1 UX COeIMHEHU S

[lepBoHaUaIbHBIE TPEICTABICHUS O METAITMYECKOM CBSI3U U METAJUIMYECKON KPUCTAJUINYECKOH peréTke. O0Iue CBOWCTBA METAJUIOB: KOBKOCTb, IIJIOTHOCTH,
TBEPAOCTbH, IJIEKTPO- U TEIIONPOBOIHOCTb, IIBET, «METAJUTMUECKUI» OiecK. MeTaibl Kak BOCCTAHOBUTEIIN: PEAKIMH C KUCIOPOIOM, pacCTBOPAMU KHUCIIOT,
consiMu. Psan aktuBHOCTH MeTaiuioB. Illenounsie meraiuibl. [lonoxkeHne B NEPUOANYECKON cUCTEME XUMUYECKUX 3iieMeHTOB /.M. Menaeneesa, ctpoeHue
aTOMOB. XMMHYECKHE CBOMCTBA: B3aUMOJCHCTBHE C KHCJIOPOJOM, TajJoTeHaMH, Cepoi, Boaou, pacTBopoM cyibdarta memu(Ill). I'mapokcumapl menodHbIx
METaJUIOB: (U3NYecKre cBoicTBa, qucconnanus. Conu menoynsix Metamio. Kaneiuii. [Tonoxxenue B nepuoandeckoil cucreMe XuMudeckux sneMmeHToB [1.1.
MenneneeBa, cTpoeHue aroMa. OU3MYECKUE CBOWCTBA KalbIMs. XMMHUYECKUE CBOWCTBA KaJIbIMs: TOPEHUE, B3aUMOJECUCTBUE C BOMOW. OKCHUIl KalbIUS:
¢u3nueckue cBOICTBa, MoIydYeHue, B3aumoieiicteue ¢ Bogoi. I'uapokeun kanpius. Conu kanbsius. XKEctkocTh Bonbl. CoctaB npupoaHsix Boa. CBoiicTBa



*KECTKOM BoMbI. BpemeHHas (kapOoHaTHast), mOCTOsTHHAs (HekapOOHAaTHAs) U 001mast KECTKOCTh BOABI. CIOCOOBI YCTpaHEHUs KECTKOCTH BOJBI. AIFOMUHHIA.
[TonoxxeHue B mepuoAMYECKO cucteMe Xxumuueckux sneMeHtoB .M. MenneneeBa. dusnyeckue CBOWCTBAa alllOMUHMS. B3anmonaeilcTBhe aqtOMUHUS C
KHUCIIOPOJIOM, BOJIOH, OKCHIAMU METAIIOB, COJISIMH, PACTBOPAMHU KHUCIIOT | mienodeil. OKCHI amoMUHUS: (PU3NYECKUE CBOMCTBA, aM(DOTEPHOCTh. [ HApOKCH T
aroMUHMS: Qu3nueckue cBorcTBa, amporepHocTh. Conu amomuHus. JKeneszo. [lonoxeHue B MepuoOAMYECKON cHCTeMe XHUMHYECKUX diaemeHToB J[.M.
MengeneeBa. OcoOEHHOCTH CTPOCHUS aToma kene3a. GU3nvecKre CBOMCTBA Kene3a. Peakiinu xene3a ¢ KUCIOPOJOM, XJIOPOM, CEPOil, paCTBOpaMHU KHCIIOT-
Heokucnureneit, coneit. Coemunenus sxene3a(ll). Oxcupn sxenesza(ll): momydenue; ¢uznueckue CBOMCTBA; peaklus C PacTBOpPAMH KHUCIOT. [ mapokcun
xene3a(ll): monydenue; puznyeckre cBONCTBA; B3aUMOJICHCTBHE ¢ paCTBOPaMHU KHCJIOT, ¢ kuciaopoaom. Conu xene3a(ll): momydenue; BoccTaHOBUTENbHBIC
cBorictBa. Coenunenust sxenesa(lll). Oxcup sxenme3za(Ill): monmyuenue; ¢usnueckuwe cBoicTBa; peakuuu ¢ okcuaoM yriaepoaa(ll), pactBopamu KHCIOT.
I'unpoxcun xenesa(Ill): momydenne; pusndeckue CBOMCTBA; pa3ioKeHUE MTPU HArpeBaHWU; B3aMMOJICUCTBHUE ¢ KUCIOoTaMHu. KauecTBeHHbIE peakiny Ha HOH
xene3a(ll) (c kpacHol kpoBsiHOM conbio) U Ha uoH xkene3a(lll) (¢ xxéntolt KpoBsiHOM conbio U ponanui-uoHoM). CrimaBbl. CIutaBel Kejie3a: YyT'yH U CTallb.
CmutaBel Mequ: OpoH3a, JIaTyHb, MeJIbXUOP. [ropamtomunnii. CrutaBel 30710Ta, cepedpa, miaaTuHbl. O0JacTH TPUMEHEHUS CIIJIaBOB.

Hemoncmpayuu I'openue xene3a. BzaumopaelicTBue IMHKA C pacTBOPOM COJISIHOM KUCJIOTHL. BhiTecHeHne Menu xene3oMm u3 pactBopa cyibdara mean(Il).
['openue Hatpus. B3aumopeicTBue HaTpusi C CEpOM, BOJOHN, KOHIEHTPUPOBAHHBIM PACTBOPOM COJISTHOM KHCIIOTHI, pacTBopoM cynbdara memu(Il).
B3aumoneiicTBue kanbius ¢ Boaou. ["amenue Heraménoi n3sectu. CBOMCTBA )KECTKOM BOJIBI. «ATIOMUHKEBast 00poaay». BzanMoaeiicTBrie alfOMUHUS C BOJIOM.
AnroMoTrepMusi. Mexannyeckasi MPOYHOCTh OKCUAHOM TUIEHKHM anmtoMuHuA. ['opeHue xenesa B xyope. BzaumoneiictBue xenesa ¢ cepoi. [laccuBupoBanue
JKese3a KOHLEHTPUPOBAHHOM a30THOM KMCIIOTOM.

Jlabopamopuvie onvimor Oncanue PU3NIECKUX CBOMCTB 00pa3IioB METAILIOB. Psii akTMBHOCTH MeTauioB. PaccMoTperue 00pas3IioB MPUPOIHBIX COSAMHEHUI
HIEJTIOYHBIX METAJUIOB. PaccMoTpenne o0pa3iioB MPUPOIHBIX COSAUHEHUHN MIEIOYHBIX METAIIOB. AM(OTEpHOCTh THAPOKCHIA AFOMHUHM. B3anmoseiicTpue
xkene3a ¢ pactBopoM cyibdara meau(Il). IMomyuenue cynwdara sxeneza(ll). IMomyuenune rumpoxcuaa xenesa(ll). Tlonmydaenmne ruapokxcuna sxenesa(Ill).
Bsaumoneiictue ruapokcuaa xeneza(lll) ¢ pacrBopom comnsiHoii kucnotel. KauectBennast peakiusi Ha nonsl xene3a(ll). KauecTBeHHble peakiiny Ha MOHBI
xenesa(lll). Oznakomiienne ¢ GU3NIESCKUMU CBOMCTBAMH METAJIJIOB M X CILJIABOB.

IpakTunyeckue 3auaTusa OOIIIe XUMUYECKIE CBONCTBA METAJUIOB. PelieHne SKCIIepIMEeHTANBHBIX 3a7a49 «MeTaJlTbl U UX COSTUHCHUS



TEMATHYECKOE INTAHUPOBAHME 9 kaacc

Ne TeMa pas3jaelia KO0JI-BO 4Y2COB
1 CTpoeHue BelecTna 54
2 MHoroo0pa3ie XUMUYECKHX peakLuil 1149
3 MHuoroo6pa3ue BeniecTB. HemeTamibl 1 X coeAMHEHUS 26 4
4 MHuoroo6pasue BeniecTs. MeTajuyibl M UX COeTMHEHUS 154
5 O6o06maromniee noBTopeHue mo pasaeny «CTpoeHne BeniecTBa. XUMAYECKUE CBSZH 14
6 O06o0maroniee MOBTOPEHHE MO pasneny «BajeHTHOCThY lu
7 O06o06maromee NoBTOpeHue mo pasaeny «MHoroo0pa3ue XUMHISCKUX PEaKITUiiy lyu
8 O06o0mmaroniee MOBTOPEHHE 1O pa3feny «IIEKTPOJUTHISCKAS TUCCOITUAITASIN ) lua
9 O6o06maromee NoBTopeHue mo pasaeny «MHorooOpasue BemecTB. HemeTaymibl 1 X COSTUHEHHS 24
10 O6o0maroriee MOBTOPEHHME 10 pazaeny «MHoroobpasue BenecTs. MeTauabl U UX COCTUHCHHS 24
11 O06o01maro1iee NTOBTOPEHHE lu
12 HroroBblii KOHTPOJIb. ['0/10Basi KOHTPOJIbHAS PadOTa U €€ aHAIN3 24
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