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HHOACHUTEJIBHAA 3AIIMCKA

Pabouvas mporpamma o xuMuu ajs 8-9 kinaccoB 0011e00pa30BaTENbHBIX YUPEKICHHUIH
COCTaBJIEHa Ha OCHOBE:

1. denepanbHOT0 KOMIOHEHTA FOCYJAPCTBEHHOTO CTaHAapTa OCHOBHOI'O O0IIEro
o0pa3zoBaHus;

2. TlpumepHoii mporpaMmMbl OCHOBHOTO 00IIIETO 00pa30BaHus IO XUMUH;

3. ABTOpPCKO# IporpaMmbl OCHOBHOTO 0011iero oopazopanus mo xumuu O.C. ['abpuensn / —
4-e uzn., crepeotun. — M.: llpoda, 2007 — 78 c.

4, ®depaepanbHOro 60a3MCHOrO y4eOHOTO I1aHa 001meo0pa3oBaTebHBIX yupekaeHuii PO,
YTBEPAKACHHOI0 IpuKkazoM Munucrepcrsa oopazoBanus PO or 09.03.2004Ne 1312 ¢
W3MEHEHUSIMH, YTBEPKISHHBIMU TIprKazoM Munooprayku PO ot 20.08.2008 1. Ne 241

Pabouas nmporpaMma KOHKPETU3UPYET COJEPKAHUE IPUMEPHOM TPOTPaMMBI, €T YETKOE
pacnpezeneHue y4eOHbIX YacoB IO pa3/iesiaM Kypca ¢ ONpeAesIeHHOM MOCIeJ0BATEIbHOCThIO
U3YyUYEHHS TEM H Pa3/IeioB C YI€TOM MEKIIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSA3CH, JIOTUKU
yueOHOro Ipoliecca, BO3pacTHBIX 0COOCHHOCTEH yuanuxces. B pabouell mporpamme omnpesesieH
nepeveHb IEMOHCTPALUH, 1a00paTOPHBIX OIBITOB, MPAKTHYECKUX 3aHATHIA M paCUETHBIX 3ajad,
UX pacrpe/esieHre 1o pa3aeiam.

Pabouas mporpamma BBITIOJIHSAET ABE OCHOBHBIE (DYHKIIHH:

HudopmaninoHHo-MeTouuecKasi pyHKIMS MO3BOJISIET BCEM y4aCcTHHUKaM 00pa30BaTeIbHOTO
Ipolecca MoJTy4YHuTh MPEICTAaBICHHE O IeNsX, COAEeP KaHUU, OOIIeH cTpaTeruu 00yJdeHus,
BOCIIMTAHUS U PA3BUTHUS YUAILIUXCS CPEACTBAMH JAHHOTO Y4€OHOIro MpeaMETa.
Opraan3anroHHO-TIAHUPYIOIAs (QYHKIHS MTPEIyCMaTPUBACT BbIIEICHUE 3TAallOB 00yYeHHS,
CTPYKTYpUPOBaHUE YUeOHOTr0 MaTepuaa, ONpeaeIeHUe ero KOJINIECTBEHHBIX U KaueCTBEHHBIX
XapaKTEpUCTHK Ha KaKJIOM U3 3TAIlOB, B TOM UHUCJIE ISl COAECPKATEIbHOIO HAOJIHEHUS
MIPOMEKYTOUHOM aTTECTallMy yJalIuXcsl.

CrpykTypa f10KyMeHTa
Pabouast nporpamMMa BKJIFOYAET MATh Pa3/IesioB:
® [IOSICHUTEIIbHYIO 3aIIUCKY;
® OCHOBHOE COZIECP)KaHUE C YUETOM paclpe/ieeHns: yd4eOHBIX 4acoB IO pa3jienaM Kypca U
N0CJIEI0BATEIBHOCTD U3YyUEHHsI TEM U Pa3/IeiIOB;
o Tp€6OBaHI/I$I K YPOBHIO ITIOJATOTOBKH BBIITYCKHUKOB OCHOBHOM IIKOJIBI IO XUMUU;
® [EepeyeHb Y4eOHO-METOANYECKOTO 00ECIICUEHHUS;
® KaJECHJApHO-TEMAaTUYECKOE INIAHUPOBAHUE.

O0mas xapakTepucTuKa y4e0HOro npeamera
Cogepxanne pabodeii mporpaMMbl CTPYKTYPUPOBAHO T10 IIECTH OJI0KaM:
e MeToabl TO3HAHUS BEIICCTB U XUMUYECCKHUX SBIICHUH.
e DKCHepUMEHTAIbHBIE OCHOBBI XUMUU;
e BemecTno;
e  XuMHUECKas peaKIus;
e DjeMeHTapHbIE OCHOBHI HEOPTAHMYECKOW XUMUU;
e [lepBoHavanbHBIE MPEICTABICHUS 00 OPraHUYECKUX BEIIECTBAX;
e XuMMSA U KU3Hb.



Heap Kypca - BOOPYXKCHHE YYAlIUXCS OCHOBAMH XWMHUYECKUX 3HAHHA, HEOOXOTUMBIX s
MOBCEIHEBHON KM3HU, MPOU3BOJCTBEHHON JESATENbHOCTH, MPOJOJDKEHUS 00pa3oBaHuS,
MpaBUJILHON OpPUEHTAllMU M TOBEICHUM B OKPYXAIOLIEW Cpelie, BHECEHHUE CYIIECTBEHHOTO
BKJIa/la B Pa3BUTHE HAYYHOTO MUPOIIOHUMAHUS yYaIIUXCS.

B nmaHHON 1porpamme BbIpaX€Ha T'yMaHHCTHYECKass M XHMHKO - OKOJOTMYECKas
HalpaBIEHHOCTh M OpHUEHTalUs Ha pa3BuBarollee oOyueHwe. B Hell oTpaxeHa cucrema
BOXHEHIINX XMMHUYECKUX 3HAHUM, PACKPBITA POJIb XMMUU B IO3HAHUU OKPYXKAIOLIETO MUPA, B
HOBBIIIEHUH YPOBHS MaTepUaIbHOM JKHM3HU OOLIECTBA, B Pa3BUTHU €r0 KyJIbTYphl, B PELICHUU
BO)XHEHIINX NPOOIJIEM COBPEMEHHOCTH.

3agauu Kypca:

* OCBOCHHE BaKHEHMIIIUMX 3HAHMH 00 OCHOBHBLIX IOHATHSIX H 3aKOHAX XHMHUH, XHUMHUYECKOH
CHMBOJIHKE;

* OBJAQJCHUE YMEHUSAMH HaONI0JaTh XWMHUYECKHE SIBJICHUS, MPOBOJUTh XHUMHYECCKUI
9KCIIEPUMEHT, POU3BOJUTh PacueThl HA OCHOBE XMMHUYECKUX (OpPMYJ BELIECTB U ypaBHEHUN
XUMHYECKUX PEAKIIUM;

* pPa3BUTHC TIO3HABATEIHHBIX WHTCPECOB M HWHTEIUICKTYalIbHBIX CIOCOOHOCTEH B TIpoIecce
MPOBEJICHUSI XHMHYECKOTO JKCIEPUMEHTa, CaMOCTOSITEILHOTO TPUOOPETCHHUS 3HAHUH B
COOTBETCTBUU C BO3HUKAIOIMMU KU3HECHHBIMU IMOTPEOHOCTSIMU;

* BOCNHTAaHHWE OTHOUICHHS K XUMHUHM KaK K OJHOMY M3 (YyHIaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U DJIIEMEHTY 00IIe4eTIOBEUeCKON KYIbTYpHI;

* IpUMEHEHHUE MOJyYEHHBIX 3HAHUW W YMEHHMH Al O€30MacHOr0 HCIOJIb30BAHUS BEIIECTB U
MaTepuasoB B OBITY M Ha IIPOU3BOJICTBE, PEIICHUS MIPAKTUYECKUX 33/1a4 B IOBCEAHEBHOMN KHU3HHU,
MpEeAYNPEXKIACHHS SIBJICHUM, HAHOCSILHUX Bpe 3J0OPOBBIO UEJIOBEKA U OKPYKAIOIIEH cpene.

IIpuHUIUNBI peanu3anum yueOHOro npeamera
" TYMaHH3aLUU COJAEPKaHUA U IIPOLIECCA €r0 YCBOCHNUS,
"  HKOJIOTM3ALHU Kypca XUMUH;
"  YHTErpalyy 3HaHUN U YMEHWI;

. TOCJICJOBATEIIBHOTO PA3BUTHSA U YCIOKHCHUA y‘I€6HOFO Marcepuajia u CIoco00B ero N3Yy4YCHUS.

MecTto npeamera B 0a3UCHOM y4eOHOM IUIaHe

Jlns peanuzanuu pabodel mporpaMMbl U3y4eHHs y4eOHOTo npeamera « XUMUs» Ha JTare
OCHOBHOTO 00I11eT0 00pa3oBaHus y4eOHBIM IIAHOM ITKOJIBI 0TBe/ieHO 138 "acor. B Tom umcie
70 yacoB B VIII knacce u 68 yacoB B IX knacce, u3 pacuera — 2 yueOHbIX yaca B Henento B VIII
KJlacce U — 2 yueOHbIX yaca B Henenmo B [X kmacce. /st o6ecnieuenns 138-yacoBoro kypca
xumun B VIII knacce no aBropckoit nporpamme O.C. 'abpuensiHa oTBeieHb! 68 yacoB
dbenepanbHBIM 6a3UCHBIM YYEOHBIM TIIAHOM.

®opmbl OpraHu3anuu 06pa3oBaTeILHOTO Mpouecca H GopMbl KOHTPOJIA

Pabouas nmporpamma npeaycmarpuBaet (GOpMUPOBAHHE Y YUAIIUXCsI 00LIeydeOHBIX YMEHUN U
HaBBIKOB, YHHUBEPCAJIBHBIX CIIOCOOOB JAEATEIBHOCTU U KIIFOYEBBIX KOMIETEHIMH. B aTOM
HalpaBJIeHUHU IPUOPUTETAMHU JJIsl Y4eOHOTO IpeaMeTa « XUMHUs» Ha CTYIIEHH OCHOBHOTO OOIIETo
00pa30BaHUs SIBIISIOTCS: UCIIOJIb30BAHME JIsl TO3ZHAHUS OKPYKAIOIIEr0 MUPa Pa3InIHbIX
METO/I0B (HaOJI0JeHNs, U3MEPEHUs, ONBITHI, dKCIIepuMeHT). Paboueii mporpammoii Kypca XUMUN



8-9 xmaccoB npenycMoTpeHo posenenne 10 mpakTuaeckux padoT, B T.4. MATh - B 8 Kilacce u
IATh - B 9 KJIaCCC., HCCIIOKHBIX SKCIICPUMCHTOB U OIMMUCAHUC UX PE3YJIbTATOB, UCIIOJIB30BAHUC
AJId pCHICHU A MMO3HABATCIbHBIX 3a/1a4 pa3JIMYHbIX HCTOYHHUKOB I/IH(bOpMaI_[I/II/I; COGJ’IIO[[GHI/IC HOpM
U TIPaBWJI IOBEJICHUS B XUMUYECKUX J1a00paTOPHSIX, B OKPYKAIOLIEH Cpelie, a TAK)Ke MpaBUIl
3I0pOBOT0O 00paza )KU3HH.
PesynbTarhl n3ydeHus kypca « XuMus» puBesieHsl B pazaeine « TpeboBaHus K ypoBHIO
HOJATOTOBKH BBIITYCKHUKOB), KOTOPBIH IOJIHOCTBIO COOTBETCTBYET CTaHAApTY. TpeboBaHus
HalpaBJIeHbl HA peaIn3aluIo 1eATEIIbHOCTHOTO, IPAKTUKOOPUEHTUPOBAHHOTO U JINYHOCTHO
OPUEHTHPOBAHHOI'O MOAX0/I0B; OCBOEHUE YYAIIUMUCS UHTEIUICKTYaIbHOM U MPAaKTUYECKOM
ACATCIIBHOCTH,; OBJIAICHUC 3HAHUAMHA U YMCHUAMU, BOCTpGGOBaHHBIMI/I B HOBCCHHGBHOﬁ KHN3HU,
IMO3BOJIAIOIIUMHA OPUCHTUPOBATLCA B OKPYKAOIICM MUPC, 3SHAYUMbBIMU U1 COXPAHCHU A
OKpY’Karomien cpeabl 1 COOCTBEHHOTO 310pOBBs. il TEKYIIEro KOHTPOJIS YPOBHS YCBOCHUS
y4eOHOTO MpeIMeTa NCII0Ib30BaTh Takue (POPMBI, KaK:
® KOHTpOJBbHBIE paboTHI (6 KOHTPOIBHBIX paboT, B T.4. 4- 3a Kypc 8 kiacca u 2 - 3a
Kypc 9 kiacca, ¢ yueToM KOHTPOJIBHBIX Pa0OT MO BXOAALIEMY, TPOMEKYTOUHOMY
Y UTOTOBOMY KOHTPOJIIO);
®  CaMOCTOsATENIbHbIE IPOBEPOUHbIE pabOTHI (15 camocToATeNbHBIX paboT, B T.4. § -
3a Kypc 8 kiacca u 7 - 3a Kypc 9 kiacca);
e Cpe3oBble pabOTHI B T.4. B (hopMe TecTa;
e VYcrHble (hOpMBI KOHTPOJIS, ¢ Mcnosb3oBaHueM pecypca KCO, nuckyccun,
(bpoHTaIBHBIN OIPOC
e 3amura npoekra

@opMbI OPraHn3anum y4eGHoro nmpouecca:
WH/IMBUyalIbHbIC, TPYIIIOBbIC, HHINBUIYAILHO-TPYIIIIOBBIC, (POHTAIBHBIC, KIIACCHBIC

Y BHEKJIACCHBIC, UTPOBBIC TEXHOJIOTHHU, MPOCKTHAs NIEATEIbHOCTh, DJIEMEHTHI MPOOJIEMHOTO YpOKa,
UKT, nucranumonHoe o0yyeHue, uccieoBaTellbeKasl 1eTelNbHOCTh, 3J0pOBbecOeperaroniie TeXHOIOTHH.

COJAEPKAHUE KYPCA

8 «xiacc (70 4, 2 4 B HEeNEIIO)

Tema 1. BBenenmne (4 1)

X1MHs — HayKa O BELIECTBAX, UX CBOMCTBAX U IPEBPAIICHHUSX.

[ToHsiTHE 0 XUMUYECKOM 3JIEMEHTE U (popMax ero CylecTBOBaHHs: CBOOOIHBIX aTOMaX,
IIPOCTHIX U CIIOKHBIX BEIIECTBAX.

[IpeBpamenus BemecTB. OTIIMYNE XUMUYECKUX PEAKINI OT pu3ndeckux spiaeHuil. Poib
XUMHHU B )KU3HU YeoBeka. XeMopuius u xeMopoousi.

Kparkue cBenenus u3 HCTOpUU BOZHUKHOBEHUS U pa3BUTHs XuMuH. [leprnon anxumumn.
[Tonsitue o punocodpckom kamue. Xumus B X VI B. Pazsutue xumun Ha Pycu. Poib
OTEUYECTBEHHBIX YUEHBIX B CTAHOBJIEHUU XUMHUYECKOM Hayku — paboTel M.B. JlomonocoBa, A.M.
byrneposa, [I.11. Menneneesa.

XHAMHYECKasi CAMBOJIMKA. 3HAKA XUMUYECKUX DJIEMEHTOB U ITPOUCXO0XKACHUE UX
Ha3BaHUI. Xumuueckue Gopmynsl. Haekcs U ko3¢ duimenTsl. OTHOCUTENbHBIE AaTOMHAS U
MOJIEKYJIsIpHas Macchl. PacueT MaccoBO# 10U XMMHUYECKOTO 3JIEMEHTA 10 (hopMyJie BELIECTBA.



[Tepuonnueckas cucrema xumuueckux aneMeHToB .M. Menaeneesa, ee crpykrypa:
MaJjible ¥ OOJIBIIIKE TIEPUOIbI, TPYIIITBI U IOATPYIIIHI (TaBHas U mobouHas). [lepuoandeckas
CUCTEMA KaK CIPaBOYHOE II0COOME IS MTOJIyYE€HUS CBEACHUM O XUMUYECKUX 3JIEMEHTaX.

Pacuemnvie 3a0auu. 1. HaxoxaeHue OTHOCUTEIHLHOM MOJIEKYIISIPHOW MacChl BEIIECTBA
10 €ro XUMHUECKoi (hopmyre. 2. Beruucienne MacCoBOM JOIM XMMHUYECKOTO AJIEMEHTA B
BEIIECTBE 110 ero Gopmyre.

Tema 2. AToMBbI XUMHYECKHX JIeMeHTOB (10 )

ATOMBI KaK popMa CYIIECTBOBAHUS XHMHUECKUX 3TIeMEHTOB. OCHOBHBIE CBE/ICHUS O
CTpoeHNH aToMoB. Jloka3aTenbCTBa CI0KHOCTH cTpoeHus aTroMoB. OnbiTel Pesepdopaa.
[InanerapHas MOJieIb CTPOCHHUS aTOMA.

CocraB aTOMHBIX A1ep: IPOTOHBI U HEUTPOHBL. OTHOCUTENbHASL ATOMHAs Macca.
B3anMoCBs3b NOHATUI «ITPOTOHY, KHEUTPOH», KOTHOCUTEIIbHAS ATOMHAs Macca.

W3meHneHue yncna NpoTOHOB B siIpe aToMa — 00pa30BaHUE HOBBIX XMMHUECKUX
JJIEMEHTOB.

W3meneHue yncina HEMTPOHOB B siApe aToMa — 0Opa3oBaHue U30TonoB. CoBpeMeHHOe
OTpeieTICHUE TTOHATHS «XUMUYECKHI 3JIeMEHT». M30TOMbI KaK pa3HOBUIHOCTH aTOMOB OJIHOTO
XUMHUYECKOTO 3JIEMEHTA.

OnexTpoHbl. CTpoeHHE IEKTPOHHBIX 00010YEK aTOMOB XUMUYECKUX 371€MEHTOB Ne 1 —
20 nepuoanueckoi cucremsl [I.1. Menaeneesa. [loHsTue o 3aBepiieHHOM U HE3aBEPIICHHOM
AJIEKTPOHHOM CJI0€ (IHEPTreTUYECKOM YPOBHE).

[lepuonnueckas cuctema xumuueckux 3meMenToB JI.M. MenneneeBa u ctpoenue
aTOMOB: (PM3MUYECKHUI CMBICI MTOPSAKOBOTO HOMEpA 3JIeMEHTa, HOMepa IPYIIITbl, HoMepa
nepuo/a.

W3meHeHue yncina 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XHUMUYECKOTO
3JIeMeHTa — 00pa30BaHUE MOJOKUTEIBHBIX U OTPHUIIATEIbHBIX HOHOB. OHBI, 00pa3oBaHHbBIE
aTOMaM¥ METAJUIOB U HeMeTauIoB. [[pHYnHbl U3MEHEHUS METAIUTMYECKUX U HEMETAINTUYECKUX
CBONCTB B IIepuoAax U rpymnmnax.

O6pazoBanue OMHapHBIX coequHeHuil. [lonsiTne 00 noHHOM cBsA3U. CXxeMbl 00pa3oBaHUs
MOHHOM CBSI3H.

B3aumopeiicTBue aTOMOB XUMHUYECKUX JIEMEHTOB-HEMETAJIOB MEX 1y COO0M —
o0Opa3oBaHHe IBYXaTOMHBIX MOJIEKYJ MPOCTHIX BemlecTB. KoBalleHTHas HEMOsIpHAs XUMHYeCKas
CBSI3b. DJIEKTPOHHBIE U CTPYKTYPHBIE (POPMYJIBL.

BiaumopeiicTBiue aTOMOB XUMHUYECKUX IIEMEHTOB-HEMETAIOB MEX1Y COO0M —
o0Opa3oBaHNe OMHAPHBIX COEIMHEHUIN HEMETAIOB. DJIEKTPOOTpHUIaTeabHOCTh. [loHATHE O
KOBAJICHTHOM IOJISIPHOM CBSI3H.

B3aumopeiicTBue aTOMOB XUMHUYECKHX JIEMEHTOB-METAJUIOB MEX1Y COO0N —
o0pa3oBaHHNe METANINYECKUX KpUCTALIOB. [[oHATHE O METAITMYECKOH CBSI3H.

Lemoncmpayuu. Monenu aToMOB XMMUYECKUX JJIEMEHTOB. [lepuonnueckas cucrema
xumuueckux snementoB /.. Meneneena.

Tema 3. IIpocTbie BemecTBa (8 1)

[Tonoxenre MeTaIoB U HEMETAJUIOB B MEPUOIUYECKON CUCTEME XUMHYECKUX
aneMeHToB J[.M. Menaeneesa. Baxueliime npocTsie BEMIECTBA — METAJLIBL: KEJE30, ATTFOMUHUM,
KaJbLUi, MarHuil, HaTpuii, kanuil. O6mue pusndeckrue cBoiicTBa METaIOB.

Bakneiime mpocTeie BelecTBa — HEMETAJUTbl, 00pa30BaHHBIE aTOMaMH KUCIOPOa,
BOJIOpPO/Ia, a30Ta, cepbl, hochopa, yraepoaa. CrtocoOHOCTh aTOMOB XMMHUYECKHX DJIEMEHTOB K
00pa30BaHUIO HECKOJIBKHUX MPOCTHIX BEIIECTB — aJUIOTPOMUs. AJIJIOTPOITHBIE MOAU(DUKAIITN
Kucioposa, hocdopa u ooBa. Metauimueckue 1 HEeMETALTHYECKUE CBOWCTBA MPOCTHIX
BelecTB. OTHOCUTENBHOCTD JIEJICHUS TPOCTHIX BEIIECTB HA METAJLJIBI M HEMETAILIIbI.



ITocrosinnas ABoraapo. Konngectso Bemectsa. Moinb. MossipHas Macca. MossipHBIii
00BeM razoo0pa3HbIx BemlecTB. KpaTHble e IMHUIIBI KOJTMYECTBA BELIECTBA — MUJUIUMOJIb U
KHJIOMOJTh, MAJUTUMOJISIPHBINA U KAJIOMOJISIPHBIA 00BEMBI Ta3000pa3HBIX BEIIECTB.

Pacuyetsl ¢ ncnosnb30BaHNue MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJIIPHAs Maccay,
«MOJISIPHBIN 00bEM Ta30B», «IIOCTOSTHHAST ABOTAIPO».

Pacuemnvie 3a0auu. 1. Beraucinenne MOJSIPHONW MacChl BEIIECTB 1O XUMHYECKUM
dopmynam. 2. PacdeTsl ¢ MCMOJIb30BAaHUEM TIOHSITUN «KOJUYECTBO BEIIECTBAY, «MOJISIPHAS
Maccay, «MOJISIPHBII 00beM I'a30B», «IIOCTOSIHHAS ABOTAIpO».

Jemoncmpayuu. Tomyuenue o3ona. OOpasiiel 6€10r0 U Ceporo 010Ba, 6€I0ro u
KpacHoro ¢ocdopa. HekoTopble MeTauibl 1 HEMETaIbl KOJTMYECTBOM BelllecTBa | MOJIb.
Mopnens MOJSIPHOTO 00BeMa ra3000pa3HBIX BEIIECTB.

Tema 4 CoennHeHnsi XMMUYECKUX 3JIeMeHTOB (134)

Crenenp okucnenus. OnpeaeneHue CTereHrn OKUCIEHUS YIEMEHTOB 110 XUMUYECKOM
dopmyne coequnenus. Cocrapienue Gopmysn OMHAPHBIX COSTUHEHUH, 00NN CTIOCO0 UX
Ha3bIBaHUS. BuHapHbIe coeTMHEHUs: OKCUAbL, XJIOPHUAbI, cylbduasl u ap. CocTaBieHue ux
dopmya. [IpencraBurenu OKCUIOB: BOJA, YIJIEKUCIIBINA T'a3 U HEralleHast H3BECTh.
[IpencraBuTeNny AETY4UX BOJOPOAHBIX COSAMHEHUN: XJIOPOBOIOPOI U aMMHAK.

OcHoBaHus, X COCTaB M Ha3BaHus. PacTBopuMoOCTs OCHOBaHU B Boje. Tabnuia
pPacTBOPUMOCTH THJIPOKCHUIIOB U coJieid B Boje. [IpencraBuTtenu mienodei: THAPOKCUABI HATPHS,
Kanus 1 Kanblus. [loHsTre 0 KauecTBeHHBIX peakiusax. MaaukaTopsl. Mi3MeHeHne okpacku
WHIMKATOPOB B LIEJIOYHOM Cpejie.

Kucnotsl, ux cocraB u Ha3zBanus. Kinaccudukamms kuciot. [IpeacraBureny KUCIOT:
CepHas, CoJsiHas M a30THasA. Mi3MeHeHne OKpacku HHIUKATOPOB B KUCIOTHOU Cpeie.

Conu Kak Npou3BOAHbBIE KUCIIOT U OCHOBaHUMU. X cocTaB n Ha3zBaHus. PacTBopuMocThb
coneit B Bojie. [IpeacraButenu coseil: Xaopua HaTpus, KapooHaT u pocdaT Kanbius.

AMOpdHBIE 1 KPUCTAUTHYECKUE BEILIECTBA.

MexMOoIeKyaspHble B3aUMOACHCTBYS. TUIBI KPUCTAIIIMYECKUX PEIIETOK: MOHHAS,
aTOMHasi, MOJICKYJISIpHAsl U METa/NInYecKasi. 3aBUCUMOCTh CBOMCTB BEIIECTB OT THUIIOB
KPUCTATMYECKHUX PEUIETOK.

BemectBa MONEKyISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
JUIS1 BELIECTB MOJIEKYJIIPHOTO CTPOEHHSL.

UucTteie BemecTBa u cMecH. [IpuMepsl )KUIKHUX, TBEPABIX U Ta3000pa3HbIX CMECEH.
CaolicTBa 4HCTHIX BellecTB U cMeceil. Ix coctaB. MaccoBasi 1 00beMHast TOJM KOMIIOHEHTA
cMecu. PacueTsl, CBsI3aHHBIE C UCTIOIb30BAaHUEM TTOHSITHS «TOJISI.

Pacuemmnvie 3a0auu. 1. Pacuer MaccoBoil 1 00bEMHOM 10T KOMIIOHEHTOB CMECH
BeIeCTB. 2. Brruncnenne MaccoBOi 101U BEIIECTBA B PACTBOPE 110 U3BECTHOM Macce
PacTBOPEHHOTO BEIIECTBA U Macce pacTBopuTens. 3. Berucienne Maccbl pacTBOPSIEMOTO
BEIIIECTB U PACTBOPUTEIISI, HEOOXOAMMBIX JJIsSI PUTOTOBIIEHUS OMIPEICIIEHHON MacChl pacTBOpa C
M3BECTHOM MACCOBOM JI0JIEN pACTBOPEHHOI'O BEIIECTBA.

Jlemoncmpayuu. O6pa3ibl OKCHI0B, KUCIOT, OCHOBaHUM U conieil. Moaenu
KPUCTAIITMYECKHX PELIETOK XJIOpHIa HaTpus, alnMasa, okcuaa yraepoaa (IV). B3peiB cmecu
BOJIOpo/a ¢ Bo3ayxoM. CriocoOsI paszieneHus cMeceid. J{ucTuiuisiius Bopl.

Jlabopamopuvie onvimsl. 1. 3HAKOMCTBO C 00pa3llaMy BEUIECTB Pa3HBIX KJIACCOB. 2.
Paznenenmne cmecei.

[TpakTuueckass pabota Nel.[IpaBuna TexHHKH 0€30MACHOCTH TIPU PabOTEe B XUMUYECKOM
kabunere. [IpuemMsl oOparenus ¢ 1a00paTOPHBIM 000PYTIOBAHUEM .

Tema 5. U3menenus, npoucxoasiue ¢ semecrsamu (10 u)
ITonsTHE ABIIEHNI KaK N3MEHEHUN, IPOMCXOAAIIMX C BEUIECTBAMU. SIBIIEHUS, CBSI3aHHBIE
C U3MEHEHUEM KPHUCTAJUINYECKOT0 CTPOEHHUS BEUIECTBA TP MOCTOSIHHOM €ro COCTaBe, -



¢usnueckue siBieHus. PU3nUecKre sIBICHUS B XUMHUU: JUCTUIUISAIMS, KPHCTALTH3AINA,
BBITapUBAHNE U BO3TOHKA BEILECTBA, LIECHTPU(PYTUPOBAHUE.

SIBneHus1, cBA3aHHbIE C U3MEHEHHEM COCTaBA BEILLECTBA, - XUMUUECKHUE PEAKIIUH.
[Tpu3Haku u ycioBHs IPOTEKaHUS XUMUUYECKUX peakuuil. [lonstue 06 3k30 - u
OHJOTEPMUYECKHUX PeaKLUaX. Peakiuu ropeHus Kak 4aCTHBIN Cilydaill 3K30TEpPMUYECKUX
peaxkuui, IPOTEKAIOIIMX C BBIJCIICHUEM CBETA.

3aKOH COXpaHEHMs MACChI BEIIECTB. XMMUUECKUE YPaBHEHUS. 3HAUEHUE UHJIEKCOB U
k03 uuuento. CocraBieHUe ypaBHEHUH XUMUYECKUX PEaKIi.

Pacuersl o XMMHUECKUM ypaBHEHUsIM. PerieHne 3ajau Ha HaX0Xk/IeHUEe KOJINYECTBA
BEIIIECTBA, MAacChl MJIM 00beMa MPOJyKTa PeaKLMH 110 KOJMYECTBY BEILIECTBA, Macce WIn 00beMy
MCXOJHOIO BeulecTBa. PacyeTsl ¢ UCIIONIb30BaHUEM MTOHATHS «0JIs», KOT1a UCXOAHOE BEIIECTBO
JIJaHO B BH/JIE PaCcTBOPA C 3aJJaHHON MacCOBOM J0JIEW paCTBOPEHHOI'O BELIECTBA WM COAEPIKUT
ONPEAEIIEHHYIO JIOJIIO TPUMECEM.

Peakuuu pasnoxenus. [IoHsaTHE 0 CKOPOCTH XMMHUYECKUX peakuui. KatanusaTopsl.
DepMEHTHI.

Peakuuu coenunenus. Katanuruueckue n Hekaranutudeckue peakuuu. O6paTumble U
HeoOpaTUMBbIE peakLUu.

Peakuuu 3amenenus. DNEKTPOXUMUYECKUH Pl HANIPSDHKEHUI METaLIOB, €T0
MCII0JIb30BaHUE /JIsl IPOrHO3UPOBAHMSI BOSMOXKHOCTH MPOTEKAHUS pEaKLIMN MEX 1y METaJuIaMU
Y pacTBOPaMHU KHUCJIOT. Peakiuy BBITECHEHUS OTHUX METAIOB U3 PACTBOPOB UX COJIEH APYTUMU
METaJUIAMH.

Peakuun oomeHna. Peakuiun HelTpanu3anuu. Y ciaoBus NPOTEKAHUS peakluii oOMeHa B
pacTBopax 10 KOHLA.

Tumnbl xuMHYECKUX peakuil (10 MPU3HAKY «UUCIIO U COCTAaB UCXOHBIX BELIECTB U
IPOJYKTOB PEAKIMN») HA IPUMEPE CBOMCTB BOJbI. Peakiins pa3inoxkeHus: — AIEKTPOJIU3 BOJBL.
Peakuuu coennHenus — B3aMMOJEHCTBUE BOJBI C OKCUIAMU METAJIJIOB U HeMeTalloB. [lonsaTue
«ruApoKcubl». Peakuyu 3amenieHus: — B3auMOJICHCTBUE BOJIBI CO LEIOYHBIMU U
11€J0YHO3EeMENIbHBIMU MeTaiaMu. Peakiiun oOMeHa (Ha mpuMepe ruipoiusa cyiabhuaa
IIOMHUHUS U KapOuaa KaabLus),

Pacuemnvie 3a0auu. 1. Beruucinenue 1o XMMUYECKUM YPaBHEHUSM MacChl WM
KOJIMYECTBA BEUIECTBA 110 U3BECTHOW MAcCe MM KOJIMYECTBY BEIIECTBA OAHOTO U3 BCTYHAOIINUX
B PEAKLIMIO BEIIECTB MJIM MPOJYKTOB peakiuu. 2. BeruncneHne Macchbl (KOIUYecTBa BEIIECTBa,
o0bema) MpoyKTa peakliiy, €Clii U3BECTHA Macca UCXO/IHOTO BEILECTBA, COAEPKAILErO
OTIpeIeNIeHHYO0 JI0II0 TpuMecel. 3. Boruncinenne Maccol (KOJMUECTBa BELIeCTBa, 00beMa)
IIPOJIYKTa PEaKLIMM, €CJIM U3BECTHA MAacca pacTBOpPa M MaccoBasi 10J1s1 PACTBOPEHHOI'O BEILIECTBA.

Hemoncmpayuu. Ilpumeps! GU3NYecKUX sIBICHHH: a) M1aBieHue napagduHa; 0) BO3TOHKA
fiosia uinu GEeH30MHOMN KUCIIOTHI; B) pACTBOPEHUE NTEpMaHraHaTa Kajius; I') 1upy3ust AyIIHCThIX
BEIIIECTB C TOpsIIEH JaMIOYKH HakalnuBaHus. [IpuMepsl XUMUYECKUX SBJICHUMN: a) TOpEHUe
MarHus, pocdopa; 0) B3auMOIeHCTBUE COMSTHON KUCIOTHI C MPaMOPOM HIJIM MEJIOM; B)
noaydenue ruapokcusa meau (I11); r) pactBopeHue nosyueHHOro THAPOKCHIA B KUCIOTaX; 1)
B3aumoieiictBue okcuaa meau (1) ¢ cepHoit KUCTOTOM TTPU HArPEBAHUH; €) PA3I0KEHHE
NepMaHraHaTa Kajius; ) B3auMoJielicTBHE pa30aBIEHHBIX KUCIOT C METAIIAMH; 3) pa3IoKeHHE
MEePOKCH]IAa BOJIOPO/A; 1) DJIEKTPOJIU3 BOABI.

Jlabopamopnvie onvimoi. 3. CpaBHEHHE CKOPOCTH UCTIAPEHHUs BOJIBI U CIIUPTA O
MCYE3HOBEHHIO UX Kameinb Ha PUIbTpOBaIbHON OyMmare. 4. OKHCIIEHHE MEIU B TJIAMEHU
CIIUPTOBKH WM ropenku. 5. [loMyTHeHnEe N3BECTKOBOM BOJIBI OT BBIABIXAEMOT'O YIJIEKUCIIOTO
raza.6. [lomyueHne yriekuciaoro raza B3auMoICHCTBAEM COJ/IBI M KACIIOTHI. 7. 3aMeleHne MeTu
B pacTtBope xsopuaa meau (II) xenezom.

[TpakTnueckast padota No2 «IIpr3HaKu XUMHUYECKUX PEAKIIUI»

[Tpaktuyeckas padora Ne3 «[lonyueHue u CBOWCTBa KHCIOPOIa»

4.Peakuiuu MOHHOTO OOMEHA. 5. Y CIIOBUS MPOTEKAHUS XUMUYECKUX PEaKIIUN MEXTY
pacTBOpaMH 3JIEKTPOIUTOB JJO KOHIIA.



Tema 6. PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB JIEKTPOJIUTOB. (23 1)

[Tpu3Haku XUMHUYECKHX peakiuii. PacTBopeHune kak pu3nko-xumMuueckuii mpomecc. Ilonstue
0 rujparax u Kpucramuioryaparax. Pactsopumocts. KpuBble pacTBOpUMOCTH KaK MOJEIIb
3aBUCUMOCTH pacCTBOPUMOCTH TBEPABIX BEILIECTB OT TeMIepaTypsl. HacelieHHbIE,
HEHACBIIICHHBIE U MIEPECHIILIEHHBIE PACTBOPBI. 3HAYEHUE PACTBOPOB JJIs IPUPOJIBI U CEIBCKOIO
XO034MCTBa.

[TonsiTre 06 MEKTPONTUTUYECKON JUCCOLUALIUU. DIIEKTPOIUTHI U HEDNIEKTPOIUTHI.
MexaHu3M 1UCCOLMALMN MIEKTPOJIUTOB C Pa3IMUHbIM TUIIOM XUMUYECKOU CBsA3H. CTENeHb
ANEKTPONUTHYECKOM nucconnanuu. CUIbHbIE U c1a0ble 3J1eKTPOIUTHI.

OCHOBHBIE NOJIOKEHUS TEOPUH IEKTPOIUTUUECKON Juccouranuu. MloHHble ypaBHEHUs
peaxiuii. Y cnoBus MPOTEKaHUsI peakluu 0OMEHa MEK/y JIEKTPOIUTaMU J0 KOHIIA B CBETE
WOHHBIX IIPE/ICTABJICHU.

Knaccudukanus noHOB U X CBOICTBa.

Kucnorsl. x knaccudukanms. Juccounanust KUCIOT U UX CBOMCTBA B CBETE TEOPHU
3JIEKTPOJINTUYECKON JUCCOUMAMU. MOJIEKyIsIpHbIE U MOHHBIE YPABHEHUS PEAKLUA KUCIIOT.
B3aumoseiicTBue KUCIOT C METaNIaMU. DIEKTPOXUMHUUECKUN Psii HAPSKEHUST METaJIIOB.
B3auMozeiicTBruEe KHCIIOT C OKCUAAMHU METAILIOB. B3aumMoneiicTBue KUCIOT C OCHOBAaHUSAMU —
peakius HeHTpanu3anuu. B3anmonencTBie KUcaoT ¢ cossiMu. Mcnonb3oBanue TabInIbl
PacTBOPUMOCTH /ISl XaPAKTEPUCTUKN XUMHUECKUX CBOUCTB KUCIIOT.

OcHoBanwust, ux kinaccupukanus. /lucconnanus OCHOBaHUS M X CBOWMCTBA B CBETE
TEOPHH JIEKTPOIMTHUECKON aucconuanuu. BzaumonecTBue OCHOBaHUM C KUCIOTAMH,
KHUCJIOTHBIMH OKCHUJaMU U cosiiMU. Mcrionp30BaHue TaOaUIbl PACTBOPUMOCTH JIJIS
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB OCHOBaHUM. Pa3iioxkeHne HepacTBOPUMBIX OCHOBAaHUM
MIpU HArPEBaHUH.

Conu, ux kinaccupuKanys U AUCCOIUAIINS PA3TUYHBIX TUIIOB cosiell. CBONCTBA comel B
CBETE TEOPUHM ICKTPOJIUTHUECKON TUCcoLMaunu. B3anmoaeicTere colieil ¢ MeTaiamMmu,
YCIIOBHS IPOTEKAHUS 3TUX peakuuil. BzaumoaeicTue cosen ¢ KUCIO0TaMU, OCHOBAaHUSIMU U
cossiMu. Vcnonbp3oBaHue TabIUIbl pACTBOPUMOCTH ISl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB
COJIEH.

O60061eHne ceaeHnit 00 okcuaax. Mx kmaccupukanum 1 XMuMUYECKUX CBOMCTBAX.

I'eneTnueckue psiabl METANIOB U HEMETAIUIOB. ['eHeTnYeckas CBsI3b MKy Kiaccamu
HEOPraHUYECKUX BEILECTB.

OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE peakini. OKUCIUTENb U BOCCTAHOBUTEND,
OKHCJIEHUE U BOCCTAaHOBJICHHE.

Peakunu noHHOTO 0OMEHa M OKHCITUTENLHO-BOCCTAHOBUTENbHBIE peakiiui. CocTaBIeHHE
YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOAOM AJIEKTPOHHOIO OalaHca.

CBoiicTBa MPOCTHIX BEILIECTB — METANIOB U HEMETAJJIOB, KUCJIOT U COJIEW B CBETE
IpeJICTaBICHUH 00 OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MTPOLIECCaX.

Jlemoncmpayuu. VicipiTaHHE BEIIECTB U UX PACTBOPOB HA AIIEKTPOIPOBOJIHOCTD.
JIBuKeHMe OKpallleHHBIX HOHOB B 3JIEKTPUYECKOM T10JI€. 3aBUCUMOCTD AIEKTPOIPOBOTHOCTH
YKCYCHOM KHCJIOTBI OT KOHLEHTpaluu. B3anmoencTerue HMHKA C CEPOU, COJITHOU KUCIIOTOM,
xnopugom menu (II). F'openune maraus. BzanmoelicTBre XJI0pHOH U CEPOBOAOPOTHON BOIBI.

Jlabopamopnvie onvimul. 8. Peakuuu, XapakTepHble I paCTBOPOB KUCIOT (COMSTHON
WM cepHoit). 9. Peakinu, xapakTepHbIe 711 PAaCTBOPOB IIEJI0YEH (THAPOKCHIOB HATPUS UITH
kamus). 10. [lomyueHnue u cBONCTBA HEPACTBOPUMOTO OCHOBAHMSI, HATTPUMEP TUIPOKCHUIA MU
(IT). 11. Peakuum, xapakTepHbI€ sl paCTBOPOB cojiel (Hanmpumep, utst xiaopuaa meau (11)). 12.
Peakuuu, xapakTepHble 1Uisi OCHOBHBIX OKCHJIOB (HapuUMeEp, JUIsl OKcuaa Kanbuus). 13. Peakiuuy,
XapaKTepHBIE /ISl KUCIOTHBIX OKCHJIOB

[TpakTuueckast pabota Ned. «Peakiiuu HMOHHOTO OOMEHaY.
[TpakTrueckas padota Ne 5. «YcnoBus MpOTEKaHUsI XUMUYECKUX PEAKIUI MEeXAY
pPacTBOpaMH JIEKTPOJIUTOB JI0 KOHIA»



COJAEPKAHUE KYPCA

9 KIJIACC (68 4,2 u B Hezedmo)

Tema 1 .IloBTOpeHHE OCHOBHBIX BOIIPOCOB Kypca 8 Kjiacca U BBe/leHHe B Kypc 9 Kiacca
(12 9)

XapaKkTepUCTHUKA 3JIEMEHTA 110 €0 IIOJIOKEHUIO B IIEPUOANYECKON CUCTEME XUMHUECKUX
sneMmenToB JI.1. MenneneeBa. CBOMCTBa OKCUAOB, KUCJIOT, OCHOBAHMI U COJIEH B CBETE TEOPUHU
ANEKTPOJUTUYECKON AUCCOLMALMU U ITPOLIECCOB OKUCIICHUA-BOCCTAaHOBIICHU. ' eHeTnueckue
pAIBI METAJIAa U HEMETAJLJIA.

[TonsaTHe 0 mepexoHbIX MeMeHTax. AM(MOTEPHOCTh. | eHEeTHUECKHIA sl MePEX0aHOTO
3JIEMEHTA.

[Iepuonnueckuil 3aKOH U IEPUOJAUYECKAS] CUCTEMAa XUMUYECKUX deMeHToB J[. 1.
MenpeneeBa B CBETE yUEHHs O CTPOCHHMH aroMa. VX 3HayeHue.

Jlabopamopnuwiii oneim 1. [lonydenne TupoKcHia IMHKA U UCCIEIOBAHNE €TO CBOWCTB.
[Tpaktnueckas padora Ne 1 «OcymiecTBiICHUE IIEMOYKH XUMHUYECKUX ITPEBPAIICHUI.

Tema 2. CkopocTh XUMHUYECKHX peakumii(4)

CKopoCTh XMMHUECKHUX peakiuii .DaKkTophl BIUSIONIUE HA CKOPOCTh peakiuii. OOpaTumble u
HEoOpaTHMbIe peakini. XUMUYECKOe paBHOBECHE, CIIOCcOObI ero cmenienus. [Ipunimmn Jle-
[TaTense.

Tema 3. Metanbi (18 u)

[TonoxeHne MeTauIoOB B IEPUOAUYECKOMN CUCTEME XUMUUECKUX 31emMeHToB J[. 1.
MenneneeBa. Metamnueckast KpUCTALIMYECKAsd PELIETKA U METAJUIMYECKask XMMUYECKas CBA3b.
O6mue ¢pusznueckue cBoiicTBa MeTaioB. CIUiaBbl, X CBOICTBA U 3HaYCHUE. XUMUYECKUE
CBOICTBa METANIOB KaK BOCCTAHOBUTENIEH. DIEKTPOXUMUUECKUN Pl HAIPSLDKEHUH METAIIJIOB U
€ro MCI0JIb30BAHUE JIJISl XAPAKTEPUCTUKU XUMHUYECKUX CBOMCTB KOHKPETHBIX METAJIOB.
Crioco0bI mosTydeH st METaJUIOB: TUPO-, TUAPO- U dJIeKTpoMeTaiLTyprusi. Kopposust MeTamioB u
crocoObI 00pBOBI ¢ HEH.

OOm1ast XxapaKTepUCTHKA MIETIOYHBIX METAJUIOB. MeTaiutel B mpupojie. O0mue crnocoob
ux nonydenus. Ctpoenue atoMoB. Lllenounbie MeTamuibl — MPOCThIE BEIIECTBA, UX (PU3NYECKUE U
XUMHYECKHE CBOWCTBA. BaxkHEHIIMEe COEqMHEHNS ENOYHBIX METAJUIOB — OKCHJIbI, THIPOKCHUIBI
U COJU (XJIOpUBI, KapOOHATHI, CyIb(aThl, HUTPAThl), UX CBOMCTBA U IPHUMEHEHHE B HAPOIHOM
xo3siicTe. Kanuiineie ynoopenus.

OO1m1ast xapakTepUCTHKA 3I€MEHTOB IMaBHOM noArpynmnsl I rpynmer. CTpoeHue aToMoB.
[IlenoyHO3eMeNbHbIE METAIIbI — IPOCTHIE BEIIECTBA, UX PU3NUECKHE U XMMHUYECKHUE CBOICTBA.
Baxneimune coeMHEHNs MEI0YHO3EMENIBHBIX METAJIJIOB — OKCUJIBI, THAPOKCUIBI U COJIH
(x70puabl, KapOOHATHI, HUTPATHI, CyNb(]aThl U pocdaTel), X CBOMCTBA U IPUMEHEHNE B
HapOJHOM XO35HCTBE.

Antomunuii. CtpoeHue aroma, GprU3M4ecKue 1 XUMUYECKHE CBOMCTBA TPOCTOTO
BemecTBa. CoelMHEHMs aTFOMMHHUS — OKCUJT U THIPOKCU]I, X aM(OTEpHBIA XapakTep.
Baxwueiimme conu amomMunus. [I[puMeHeHre amoMUHNS U €r0 COSTUHEHUH.

XKenezo. Crpoenue atoma, pusnueckue 1 XMUMHUYECKHE CBOMCTBA IPOCTOTO BEIECTBA.
I'eneTnueckue psasl Fe*?u Fe™. KauecTBeHHble peakuuu Ha Fe*?u Fe™. Baxneitmue comn
kKene3a. 3HaueHUE JKeJe3a, €ro COeAMHEHNH U CIUIABOB B IPUPOJIE U HAPOJHOM XO3SHCTBE.

Jemoncmpayuu. O6pa3upl MET0YHBIX U IEI0YHO3EMETbHBIX MeTau10B. OOpa3ibl
CILIaBOB. B3auMoenicTBrue HATpUsl, JINTUS U KaJIbIMA ¢ BOJOW. B3anmoaeictere HaTpus u
Marsus ¢ Kuciopogom. Bzanmoaencteue MetauioB ¢ HeMetauiamu. [lomydenne ruipokcuaoB
xkenesa (II) u (I10).

Jlabopamopnsie onvimsi. 2. O3HakoMIIeHHE ¢ 00pasmamMu MeTaiuioB. 3. BzanmopeiicTeue
METAJUIOB C PACTBOPAMH KHCIIOT U coiieil. 4. O3HakoMIIeHHEe ¢ 00pa3LiaMy IPUPOTHBIX
COCTMHEHUI: a) HaTpHs; 0) KaJbIKs; B) aTFOMUHMS; T) xenes3a. 5. [lomyduenue ruapokcuia



ATIOMUHMS M €T0 B3aUMOJICHCTBHE C PACTBOPAMH KUCJIOT U 1ienoyei. 6. KauecTBeHHble peakuuu
na nons1 Fe™? u Fe*,

[TpakTuyeckas padora Ne2. «KauecTBeHHbIE peaKIIMK HAa HOHBI METAILJIOB, TIOTYYECHUS U
CBOMCTBA COEAMHEHUN METAJIIOBY.

Tema 4. Hemerasisbl (20 u)

OO01as xapakTepuCcTHKa HEMETaJIOB: TIOJI0KEHUE B epuoanyeckoii cucreme .U,
MenpeneeBa. OCOOEHHOCTH CTPOEHMSI AaTOMOB, AIEKTPOOTPULIATEILHOCTh KaK Mepa
CHEMETAIMYHOCTU Y, PAJ JIEKTPOOTPULIATEIbHOCTH. KpucTammnueckoe CTpO€HNE HEMETAIIIOB —
IPOCTBIX BellecTB. Aiorponust. Puzndyeckue cBoicTBa HeMeTalioB. OTHOCUTEIbHOCTh
MOHATUN «METAILT», «KHEMETAILD).

Bonopon. Ilonoxenne B nepuoauyeckoit cucteme .M, Menneneera. Ctpoenue atoma u
MoJieKyJibl. DU3nyeckne U XMuMUYECKHUE CBOKMCTBA BOJIOPOJA, €r0 MOJyYEHHE U IPUMEHEHHE.

O6mas xapakrepuctuka raoreHoB. Ctpoenue atoMoB. [IpocTteie BemecTsa. Mx
buznyeckue u xumudeckre cBoicTBa. OCHOBHBIE COEIMHEHUS TaJIOTeHOB (FaJIOT€HOBOIOPOABI U
rajioreHuibpl), ux cpoiicrBa. KauecrBennast peakuust Ha xjaopua-uoH. Kpartkue cegeHus o
xJyope, 6pome, prope u Hone. [IlpuMeHeHne raloreHoB U UX COeIMHEHUIN B HAPOJIHOM
XO3HCTBE.

Cepa. Ctpoenue aToma, aJJIOTPOIIHS, CBOICTBA U IPUMEHEHHE POMOMYECKOH Cephl.
Oxkcuasl cepsl (IV) u (VI), ux nonydyenue, cpoiictBa u npuMmeHeHue. CepoBoIopoHas U
cepHuUcTas KUcIoThl. CepHas KUCIO0Ta U €€ COJIM, UX IPUMEHEHHE B HAPOJHOM XO3SICTBE.
KauectBeHHast peakuus Ha Cylb(aT-HoH.

A3ot. CTpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA IIPOCTOIO BEIIECTBA. AMMMAK, CTPOCHHUE,
CBOMCTBA, oTydeHue 1 npuMmeHeHue. Com aMMOHUS, UX CBOMCTBA U IpuMeHeHue. OKCUIbI
azota (II) u (IV). A3oTHas kuci0Ta, ee CBOMCTBA U MpUMeHeHue. HUTpaTbl 1 HUTPUTHI,
npobiieMa uX CoIepKaHUs B CEIbCKOXO03HCTBEHHON MPOIYKIIMH. A30THBIE y100pEHUS.

®ochop. CtpoeHue aToMa, alIoTPOIKs, CBOMCTBA 6enoro u kpacHoro docdopa, ux
npumenenne. OCHOBHBIE coemHeHUS: okcu Gochopa (V), oprodochopHas kuciora u
docharsl. DochopHbie ya0OpeHUs.

Yranepon. CTpoeHue aroma, aJuTOTPOIIHSI, CBOHCTBA AJUTOTPOITHBIX MOIU(DUKAIIHIA,
npuMeHenue. KadecTBeHHas peakius Ha yriaeKucibii ra3. KapOoHaTsl: KalbLUT, cOja, MOTAll,
UX 3HauU€HUE B PUPOJIE U KU3HHU YenloBeka. KauecTBeHHas peakius Ha KapOOHAT-HOH.

Kpemnunii. Ctpoenue aroma, KpUCTAINIMYECKUA KPEMHHMI, €r0 CBOMCTBA U PUMEHEHHE.
Oxkcua kpemuust (IV), ero npupoaabie pasHOBUAHOCTH. CUIIMKATHL. 3HAYEHUE COSAMHEHUN
KPEMHHS B )KMBOU U HE)KUBOU nipupoje. [loHsTHE 0 CHIMKAaTHON TPOMBIIUIEHHOCTH.

Jemoncmpayuu. O6paziibl raJoreHoB — MPOCTHIX BellecTB. B3aumoelicTBre rajJoreHoB
C HaTpueM, aTlOMUHUEM. BriTecHeHrE XJI0poM Opoma MM H0J1a U3 PACTBOPOB UX COJIEH.

B3anmoaeiicTBre cepbl ¢ METAINIAMH, BOJOPOJIOM U KUCIOPOIOM.

B3anmoneincTeue KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEIBIO.

[Tornomienue yriem pacTBOPEHHBIX BELIECTB UJIU ra30B. BoccTaHoBIeHNE MeH U3 €€
okcuaa yriaem. OOpasiisl MPUPOAHBIX COeMHEHUH XJI0pa, cepbl, pocdopa, yriaepoaa, KpeMHUS.
O0pa3upl BaXXKHEUIIUX JJIsI HAPOJHOTO XO035HCTBA CyIb(paToB, HUTPATOB, KApOOHATOB, pochaTos.
OO0pa3ibl cTekIa, KepaMuKy, [IeMEHTa.

Jlabopamopuvie onvimul. 7. KauecTBeHHast peakius Ha Xjaopua-uoH. KauectBeHHas
peakius Ha cynbdar-uoH. 9. PacnoznaBanue coneit ammonus. 10. [TonydueHue yriekucioro raza
u ero pacno3HaBanue. 11. KauectBennas peakuus Ha kapOoHaT-uoH. 12. O3HakoMIIeHHE C
MPUPOJHBIMU criIMKaTaMu. 13. O3HaKOMIIEHHE C IPOAYKIIMEN CUIIMKATHOW MPOMBIIIJIEHHOCTH.
[TpakTnueckas padota Ne3 «llomyueHue amMmmuaka 1 UCCI€I0BAaHUE €TO CBOMCTBY.
[TpakTueckas pabora Ne4 «llomyueHue yrieKucioro raza u UCCIeJOBAHHUE €ro CBOMCTBY.
CaoiicTBa KapOOHATOB.



Tema S Opranunyeckue coequHenus (14 u)

BemectBa oprannueckue 1 HEOpraHU4eCKHUe, OTHOCUTEIBHOCTh OHATHUS «OPTaHUYECKUE
BeiecTBay. [I[puunHpl MHOTO0Opa3usi OpPraHMYecKHX COSAUHEHHH. XMMUYECKOe CTPOECHHUE
OpPraHUYECKUX COeAMHEHUN. MoJeKyIspHbIe U CTPYKTYpHBIE (HOPMYIIbI OPraHUYECKUX
BELIECTB.

MeraH u 3TaH: cTpoeHHe MoJIeKyll. ['openue meTana u 3TaHa. JleruapupoBanue sTaHa.
IIpuMeHeHne MeTaHa.

XHWMHUYECKOE CTPOCHHUE MOJIEKYJIbl 3TUJIEHA. J[BOliHas cBs3b. B3auMmoaencTBrue 3TuiIeHa ¢
BO/I0M. Peaknuu nonumepusannu stuiieHa. [loauaTuneH u ero 3HaueHHe.

[lonsiTHE O MpeneabHBIX OJHOATOMHBIX CIIUPTaX HA MPUMEPE METAHOJIA U ITAHOJIA.
TpexaroMHBIN CIUPT — TIIULEPHUH.

[TonsiTre 06 anpaeruaax Ha MpUMepe YKCyCcHOro anpaeruaa. OKuciieHue albaeruaa B
KHCIIOTY.

OAHOOCHOBHBIE NpeieNIbHbIE KAPOOHOBBIE KUCIOTHI Ha MPUMEPE YKCYCHOM KUCIOTHL. Ee
cBo¥icTBa U puMeHeHHne. CTeaprHOBas KUCI0Ta KaK MPeACTaBUTENb )KUPHBIX KapOOHOBBIX
KHCJIOT.

Peakium sTepuuKaniy 1 MOHSATHE O CIOXKHBIX d(pupax. JKupsl Kak cliokHbIE 3PUpBI
[JIMIEPUHA U KUPHBIX KUCTIOT.

[Tonsitue 06 amuHOKHUCHOTaX. Peakuuu nonukonaeHcanuu. benku. Ux ctpoenue u
Ounojoruveckas polb.

[Tonsitue 06 yrineBoaax. [ mroko3a, ee cBolicTBa u 3HadeHue. Kpaxmai u nemionosa (B
CPaBHEHMH), X OMOJIOTHYECKas POJIb.

Lemoncmpayuu. Monenu MOJIEKyibl METaHa U JPYIUX yIiIeBOAOPOAOB. B3anmoneiicrteue
STUJIEHa ¢ OPOMHOM BOJIOM U pacTBOPOM MepMaHraHata kanus. O0pasiibl 3TaHoJIa U TIHIEpUHA.
KauecTtBeHHast peakiius Ha MHOIOaTOMHbIE CIUPTHL. [losydueHne ykcycHo-3TuoBoro sgupa.
Owmpbuienue xxupa. BzaumoeiicTBre ria0Ko3bl C aMMHUAaYHBIM PACTBOPOM OKCHAA cepedpa.
KavecTBenHnas peakuus Ha Kpaxmai. [loka3arenbcTBO HATHYMS (PYHKIIMOHAIBHBIX TPYIII B
pacTBopax aMUHOKHUCIOT. ['opeHue 0enkoB (IIepcTH WM NTHYbUX NepheB). L[BeTHBIE peakuuu
OeNKOoB.

Jlabopamopuvie onvimoi. 14. VI3roToBIEHNE MOJIENEH MOJIEKYN YTIIIEeBOAOPOIOB. 15.
cBoiicTBa riuuepuHa. 16. Bzaumopeiictsue riroko3sl ¢ ruapokcuaoM meau (I11) 0e3 HarpeBanus
U 1ipu HarpeBaHuu. 17. BzaumopeiicTBrue kpaxmania ¢ HOJOM.

[IpakTuueckas padorta Ne5. «Jloka3aTenbcTBa COCTaBa OPraHMUECKHUX BEIIECTBY.

TpeGoBaHus K YPOBHIO NOATOTOBKH BbIIIyCKHUKOB
8 KJIACC

BBenenune

[Ipeamet xumun. OCHOBHBIC TTOHSTHUSL U TEOPUU XUMUHU.

[IpeBpamienus BemecTs. PU3NYECKHE U XUMUYECKHUE SBIICHUS.

Kpatkue cBegeHust 1o KICTOPUU Pa3BUTHS XUMUHU.

ATtoMbl. Mosekynbl. XUMUUYECKHE 3JIEMEHThI. XUMUYECKUE 3HAKU.

Cucrema xumuueckux 3nemMenToB [.M.MeHnaeneena.

Xumuueckue Gpopmynsl. [IpocThie U ClokKHBIE BEIleCTBA. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTRA.

OTHOcHUTENbHAA aTOMHAs U MOJIEKYJISIpHAsI MaccChl.

MaccoBast 107151 DJIEMEHTOB B BEIIECTBAX.

B pesyabTare usydeHus TeMbl Ha 02a30BOM YPOBHE YYEHHMK H0JI5KEH 3HATH



BaKHelillIMe XUMHUYeCKHe MOHATHUS: BEUIECTBO, (PU3NYECKOE TEJI0, XUMHUUECKUN JIEMEHT,
aToOM, MOJIEKYJla, XUMHUUYECKas peakiusi, 3HaKu NepBbIX 20 XUMUYECKUX HIIEMEHTOB;
orpeseNieHue XUMUIeCKoi (popMyItbl BemecTBa, POPMYIUPOBKY 3aKOHA IMMOCTOSIHCTBA COCTaBa
BEILECTBA;
OCHOBHbIE 32aKOHbI XMMHUM: - OCHOBHBIE MOJIOXKEHUA AMY; mOHMMATh €ro 3HaYCHUE.
yMeTh:
- OTNINYaTh (pU3MUECKHe SBICHUS OT XUMHUECKUX PEaKIIMii;
- Ha3bIBaTh XMMUYECKHE AIEMEHTHI 10 UX CUMBOJIAM;
- Ha3bIBaTh IPU3HAKN XUMHUYECKUX PEAKIINI
-OIPEJIeNSITh KAYeCTBEHHBIN U KOJTMYECTBEHHBIN COCTaB BEIIeCTBa 10 UX Gopmynam u
MPUHAJICKHOCTh K IIPOCTBIM WJIM CJIIOKHBIM BELIECTBAM

- pacno3HaBaTh MPOCTHIE U CIOKHBIE BEUIECTBA;

- BBIYMCJIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MAcCy BELIECTB

-BBIYHCIIATHE MAaCCOBYIO JIOJIFO XMMHUECKOT'0 3JIeMEHTa 10 opMyJie BEIIeCTBa;

- XapaKTepU30BaTh XUMUUYECKHI 3JIEMEHT 110 ero nojoxenuto B I1.C.

- KJ1IacCU(UIMPOBAThH BEIIECTBA 10 COCTaBY Ha MPOCTHIC U CIIOKHBIE

HCII0JIb30BATh l'lpHOﬁpeTeHHbIe 3HAHUA U YMECHUSA B HpaKTquCKOﬁ ACATCJIBHOCTH M
NOBCEAHEBHOM KM3HH IJIA:

e OOBSCHEHUS XHMMUYECKHUX SBJICHUHM, MPOUCXOJAIIMX B MpUpOAE, OBITY MU Ha
IIPOU3BOJICTBE;

e  DKOJOTMYECKH IPAMOTHOIO ITOBEACHHUS B OKPYXKAIOLIEH Cpene;

e OILECHKM BIMSIHUSA XUMUYECKOIO 3arps3HEHHs OKpPYXKalolled Ccpeapl Ha OpraHu3M
YeJIOBEKA U IPYTUE KUBBIE OPraHU3MBI;

|. AToMBI XMMHYECKHX 3J1eMEHTOB
Crpoenue atoma. CocTaB aTOMHBIX SI/IEP.
N3MeHeHue yncna npoTOHOB U HEUTPOHOB B sAzpe. M30TombI.
CocTosiHHE AJIEKTPOHOB B aTOME.
[TeproanyHOCTH B I3BMEHEHUH CBOMCTB 3JIeMeHTOB. [lepnonuueckuii 3akon [[.11.Menneneena.
[Tepuonnueckas cuctemMa B CBETE TEOPUU CTPOCHHS aTOMA.
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA U €r0 CBOMCTB Ha OCHOBE TOJIOXKEHUS B
MEPUOIUYECKON CUCTEME U TEOPUH CTPOSHUS aTOMa
Xumnueckas cBa3b. loHHas cBA3b. KoBaneHTHas CBA3b. DIEKTPOOTPULATIBHOCTS. [lonsipHbIE 1
HEMOJISIpHBIE CBA3U. MeTainnyeckas CBs3b.

B pe3ynomame usyuenus memovt Ha 6a3060M ypoeHe YUEHUK 00IHCEH
3HATH/MIOHMMATh:
-BOXHEHIIINE XUMUYECKUE TTOHATHS: TIPOTOHBI, HEUTPOHBI, SJICKTPOHBI, HOHBI, H30TOTIHI,
XUMHUYECKAsl CBSI3b, JIEKTPOOTPULIATIIHHOCTh, KPUCTAIITMYECKUE PEUIETKH, aMOp(HBIS
BEIL[ECTBA
- 0COOEHHOCTHU CTPOEHHS aTOMa, COCTAaB sI/Ipa, OMpeIeTICHHE MMOHATHIA: POTOHBI, HEUTPOHBI,
AJIIEKTPOHBI, U30TOIBI.
- CYIIHOCTh Y 3HAYCHHE MEPUOJANYECKOr0 3aKOHa XUMUYecKuX 35ieMeHToB [[.1. MenneneeBa
- TIOJIO’KEHHE IETOYHBIX MeTaJIOB, TranorenoB B IICM, ux cBoicTsa.
- ocobenHoctu ctpoenus [1C



yMeThb:

- OOBACHATH (PU3NYECKUI CMBICI IOPSIKOBOTO HOMEpa XMMHYECKOT0 3JIEMEHTa, HOMepa

IPYIIIBI U IEPUOAA;

- COCTaBJIAITh CXeMbI cTpoeHust aroMoB nepBbix 20 anementos I1.C. JI.W.M:

- 0OBSACHSATH CXOACTBO U pa3IMirC B CTPOCHUU ATOMOB XMMHUYCCKHUX 3JICMCHTOB,

- _XapaKTEpHU30BaTh IICJIOYHBIC METAIJIbl KAK XUMHUYCCKUEC 3JICMCHTHI, 00OCHOBEBIBAThH UX

CBOMCTBA KaK THITHYHBIX MCTAJIJIOB,
- XapaKTCPHU30BaTh I'aJIOITCHbI KaK XMMHUYCCKUE 3JICMCHTHI, 00OCHOBBIBATh UX CBOMCTBA KaK

THIIMYHBIX HEMCTAJIJIOB,

- 0OBSACHSATH 3aKOHOMCPHOCTU U3MCHCHU A CBOICTB 2JIEMEHTOB B npeaciiax MajbIX IIEPUOOOB U

TJIaBHBIX ITOATPYIIIL,
- ONPCACIIATEL THUIL XUMHUYECKOM CBS3U B COCAUHCHUAX.

HCII0JIb30BAaTh lePIOﬁpeTeHHLIe 3HAHUA U YMEHUSA B HpaKTH‘leCKOﬁ JACATCJIBbHOCTH U

MOBCEIHEBHOM KM3HU JJIS:

OOBSCHEHUS XMMHMUYECKUX SIBJICHUH, MNPOUCXOAAIMX B HpUpone, OBITY U Ha
IPOM3BOJICTBE;
HKOJIOTMYECKU TPAMOTHOTI'0 TIOBEJIEHUS B OKPYKAIOILEN Cpele;
OLIEHKM BJIMSHUA XMMHUYECKOIO 3arps3HEHUS] OKpYXKarolled cpeapl Ha OpraHu3M
YCJIOBCKA U APYIrUC KUBBIC OPraHHU3MBbI;
6e30macHOro oOpalleHuss ¢ TOPIOYMMH M TOKCHYHBIMM BEILECTBAMH, JIAOOPATOPHBIM
000pyI0BaHKEM;
KPUTUYECKOH OLEHKH JIOCTOBEPHOCTH XUMMUYECKOW HH(POpPMAaLUH, MOCTYyNAIoUeH u3
Pa3HbIX UCTOYHHUKOB.

I1. IIpocThie BemecTBa

[Tpocteie BemiectBa: Metamnsl 1 Hemeramisl. Annorponust.

KonuuecTBo BewecTBa. MosnsipHast Mmacca U MOJIIpHbINA 00beM. OTHOCUTENBHAS TUIOTHOCTb.

3akoH ABOTajpo.

B pezynomame usyuenus memovt Ha 06a3060Mm ypoGHe YUEHUK 001IHCEH

3HATH/IIOHUMATh:
- Ba)XHEUININE XUMUUYECKHUE MOHATUS: AJTIOTPOIHS, MOJIb, MOJISIPHAS. Macca, MOJISIPHBIN 00beM,

MOCTOSIHHAsE ABOTaJIpo.
- CYIITHOCTh U 3HAUYCHHE 3aKOoHa ABOTaJpO;

- OTHOCUTEIBLHOCTh IIOHATHI «METAIUIMYCCKUES) U «HEMETAIINUECKIE» CBOMCTBA.

yMeTb:

- XapaKTCPU30BaTb XUMHUYCCKUC IJICMCHTBI MCTAJIJIbI U HEMCTAJIJIBI 11O Ta6J'II/H_Ie I[I/I

MeHpeneeBa;
- OOBSICHATD CBSI3b MEXK/Ty COCTABOM, CTPOCHHEM M CBOMCTBAMH BEIIECTB;

— BBIYUCIIATH KOJIMYECTBO BEIICCTBA, MaccCy, 00BeEM 110 HU3BCCTHOMY KOJIMYECTBY BEIICCTBA,

Macce Ui o0bemMy;
- HMCIOJIb30BaTh MOCTOSTHHYIO ABOTajpo;

- BBIYUCIIATH OTHOCHUTCIIBHYIO IIJIOTHOCTD I'a30B.

HCIIOJIb30BATH lePIOGpeTeHHbIe 3HAHUA U YMCHUA B HpaKTH‘leCKOﬁ ACATECJIbHOCTH H

NOBCE€IHEBHOM KH3HU JJIA:



e OOBSCHEHUS XHMUYECKHUX SBICHHH, MPOUCXOIAIIMX B TpUpoAe, ObITY H Ha
IPOM3BOJICTBE;

e DKOJIOTMYECKU TPAMOTHOT'O IMOBEICHUS B OKpYKaroIei cpene;

e OIICHKH BIHUSHHUS XHMHYECKOTO 3arps3HEHUS OKPYXAIIIEH Cpelbl Ha OpraHu3M
YCJIOBCKA U APYTHUC JKUBBIC OPraHU3MBEI;

e OesomacHOro oOpalieHHs ¢ TOPIOYMMH W TOKCHYHBIMH BEIECTBAMH, J1aOOpPATOPHBIM
000pyI0BaHUEM;

e KPUTHYECKOW OIIEHKH JIOCTOBEPHOCTH XUMHUECKOW WH(POpPMALMHU, IMOCTyMarouiei wu3
Pa3HbIX UCTOYHUKOB.

111. CoenyHeHHus XUMHYECKHUX IJIEMEHTOB.

CrerneHb OKUCIICHUS XUMUYECKUX 3JIeMeHTOB. Onpe/iesieHrne CTeNeHn OKUCICHUS 110 popMyiam
coenuHeHuil. bunapusie coequHenus. Okcuapl CoctaBieHue Gopmysn OMHAPHBIX COSIUHEHU M
no creneHu okucnenus. OcuoBanus. Kucnorel. Comu. Knaccudukaims HeopraHu4ecKux
BelecTB. AMOp(HOE M KPUCTATUIMYECKOE COCTOSHUE BelecTBa. KpucTalmiaeckue pemeTKy.
Uucrele BemecTBa U cMecH. Paznenenne cmeceit. OuncTka BemecTs. MaccoBas 1 o0beMHast
JIOJIU KOMIIOHEHTA CMECH.

3HATH/MIOHUMATh:

-BaskHellIMe XUMUYeCKUe MOHATHUSI: XUMHYECKas CBS3b, CTEIIEHb OKUCIICHUS,
KPUCTAIJIMYECKHE PeleTKH, aMop(HbIe BellecTBa, GOpMYyIIbl KUCIOT;

- KJIACCU(PMKAIIMIO BEIECTB;

- CTIOCOOBI pa3IeieHus] CMEceH.

yMeThb:
-OTPEACTATh CTEIICHb OKMCIICHHS SJIEMEHTOB B COSIMHEHUSX;
- Ha3bIBaTh OMHAPHbIE COETUHEHNUS, OCHOBAHUS, KUCIIOTHI, COJIH;
- OTpeAEATh MPUHAAIEKHOCTD BEIIECTB K ONpPEeIEHHOMY Kilaccy
- COCTaBJIATh (POPMYJIbl OMHAPHBIX COEAMHEHUH, OCHOBAaHUN, KUCIIOT U COJIEH 10 CTENECHH
OKHCIICHHUS.
- paCio3HaBaTh ONBITHBIM ITYTEM PACTBOPBLI KUCJIOT U IIICJ'IO'—IGfI;
- OIPENENSITh TUII BEleCcTBA (KPUCTAIUIMUECKOE WIIN aMOp(HOE)
- IPOU3BO/IUTH PACUETHI C UCTIOIH30BAHNEM ITOHITHN: MaccoBast OIS BEIECTBA B CMECH,
00BEeMHast 10JI1 KOMITOHEHTa Ta30BOM CMECH, TIPUMECH

HCNOJIb30BATH NPUOOpPEeTEeHHbIe 3HAHUS M YMEHHS B IPAKTHYECKOMH 1esITe IbHOCTH 1
NOBCEeIHEBHOM KM3HU JJIA:
e  KPUTUYECKOW OLICHKH MH(OPMAIINH O BEIIECTBAX, IPUMEHSIEMBIX B OBITY.
e OOBSCHEHUS XHMUYECKHUX SBICHUH, MPOUCXOIAIIMX B TpUpOAe, OBITY U Ha
IPOM3BOJICTBE;
e DHKOJIOTMYECKU I'PaMOTHOI'O TMOBEICHUS B OKpYXKalollei cpese;
e OIICHKM BIMSHUS XUMHUYECKOIO 3arpsi3HEHHs OKpPYXarolled Cpeapl Ha OpraHus3M
4€JI0BEKA U JIPYTHe )KUBBIE OPraHU3MBI,
e 0Oe3omacHOro oOpalieHus ¢ TOPIOUYMMHU U TOKCUYHBIMU BEIECTBaMHU, J1a00paTOPHBIM
o0opynoBaHueM;
KPUTHYECKON OLIEHKH JIOCTOBEPHOCTH XUMHUECKOM NH(pOpMaIUH, TOCTyNAaomei 13

Pa3HbIX UCTOYHUKOB



V. U3meHeHus1, NPOUCXOASIIIHE C BelleCTBAMH

CyIIHOCTh XUMHYECKUX PEAKIIMKN U YCIOBHS MX MPOTeKaHus. TernaoBoi 3pdexT peakuum.
3aKOHBI COXPAHEHHS MAcChl U SHEPTHH. XUMHYECKOE YpaBHEHHE.

PacueTsl M0 XUMUYECKUM YpaBHEHUSIM.

Tumbl XUMHUUECKUX PEAKIIMI: pa3IoKEHUs, COeTMHEHHUS, 3aMEIICHUsI, OOMEHa.

Bona u ee cBoiicTBa.

3HATh/TIOHUMATh:

- Ba)KHEHIIMe XMMHYeCKHe MOHATHA: XUMUYECKas peakliys, TEIUIOBOM
3¢ dexT peakuu, TUIBl XUMUYECKHX PEAaKLUH, XMMUYECKUE YPaBHEHHUs, peareHThl, IPOAYKThI
peakuuu, K03pOUIUEHT, XUMHUECKYIO CUMBOJIMKY, YPAaBHEHUS XUMUYECKUX peakiuil. Psn
aKTUBHOCTH MeTaJlIoB. Peakuuu Helrpanuzanuy. CylnHOCTh XUMUUYECKUX peakLui 0OMeHa.
I'upponus.

Cxkopoctb xumuueckoil peakuuu. Karanusatop. @epMeHTSHI.

- OCHOBHbIE 32AKOHbI XUMHM: «3aKOH COXPAaHEHHUS MacChl BEIIECTBY

- KJIaccU(UKAIIIO XUMHUECKUX PEaKIUi

- IPU3HAKU IPOTEKAHUS XUMUYECKUX PEAKLUU
- CYLIHOCTb MOHSATHUS «TEIUIOBON APPEKT XMMUUECKON PEAKLUN, KIACCU(PHUKALIMIO XUMUYECKIX
peaxkuuil o NOIJIOUICHUIO WU BBIJIEIICHUIO SHEPTUU

yMeTb:
- Ha3plBaThb  IpPU3HAKM U YCJIIOBUS  OCYLIECTBIEHHUS  XMMHUYECKUX  PEaKIIMii;
OOBSACHATH OTIINYHE XUMHUYECKUX SABJICHUI oT bu3nveckux;
ONpEAENATh TUIBI XMUMHUYECKUX PEaKUUil [0 YMCIy M COCTaBy HCXOAHBIX M IOJIyYEHHBIX
BEIIECTB;
- COCTaBJIATh YPAaBHEHMsS XMMMUYECKHX pEaKUUN pa3iINuYHbIX THIIOB

(paccraBisaTh KO3(D(UIMEHTHI B YpaBHEHHSX X.p. Ha OCHOBE 3aKOHAa COXPAHEHHUS MaccChl
BEILIECTB. );
- IPOTHO3UPOBATh BO3MOYKHOCTb ITPOTEKAHUS PEAKIUI MEKy METAJIIJIOM U PACTBOPOM KHCJIOT.

- IPUMEHSTH 3aKOH COXPAHEHMsI MacChl BELLIECTB JUIsl peILIEHUsl 3ajay 1o
YPaBHEHUSAM XUMHUECKHUX PEaKIIMii;

- clenoBaTh IpaBHJIaM  IOJb30BaHUS XMMHYECKOW TIOCYIOM U
71a00paTOPHBIM 000PYIOBaHHEM

- ONPENEINATh PEareHThl U MPOAYKTHI pEaKLNN;

- BBIUMCJIATH KOJMYECTBO (Maccy) IO KOJMYECTBY BellecTBa (Macce)
OJIHOTO U3 BCTYIUBIIUX UM IOJYYEHHBIX BEILIECTB;
- XapaKTepU30BaTh XUMUUYECKUE CBOWCTBA BOJIBI;
- COCTaBJIATh YPAaBHEHUS PEAKIIHIL 110 IIeT0YKe epexo/I10B.

HCI0JIb30BATH NPUOOPETeHHbIE 3HAHUS U YMEHUS B PAKTHYECKOM AeSITeJIbHOCTH U
NMOBCEeIHEBHOM KU3HU AJIA:

e OOBSICHEHHUS XUMHUYECKHX SIBICHUH, NPOUCXOASAIIMX B TMpUpoAe, OBITYy U Ha
IIPOU3BOJICTBE;
e DKOJIOTMYECKHU I'PAMOTHOIO IIOBEACHUS B OKPYKAIOIIEH CpeLe;



e OIEHKHA BIUSHUS XUMHYECKOTO 3arpsA3HEHUs OKPYXAIoMIeW cpeApl Ha OpraHu3M
YeJI0BeKa U IPYTHE KHUBBIC OPTaHU3MBI;

e 0Oe3omacHOro OOpamieHus] C TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMH, JaOOPaTOPHBIM
000opyI0BaHUEM;

e KPHUTHYECKOW OIICHKH JOCTOBEPHOCTH XHMHYECKOH HH(POpPMAIUH, MOCTYHAIOIIeH u3
pa3HBIX HCTOYHHUKOB.

V. PacTtBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3JIEKTPOJIHUTOB.

PacTBopenue — ¢pusnko-xummuueckuii npomecc. PactBopumocts. PactBopsl. ['napats! u
KPUCTAJUIOTUAPATHI.

DJIEKTPOJIUTHI U HEAJICKTPOJIMTHL. DINEKTPOIUTHYECKas Aucconranusi. OCHOBHBIC MOJIOKEHUS
TO/1. Mexanusm quccormaruu. Crernenp quccoruanui. CUIIbHBIE U CJIa0bIe 3JIEKTPOJIUTHI
Nownwl. CroiicTBa nonos. Kitaccudukanust noHoB. IOHHBIE ypaBHEHUS PEAKIIHA.

Kucnotsl, ocHoBanus1, okcubl, cosiv B cBete TO/I. ['eHeTnueckas CBsi3b MEXIY KJacCaMH
HEOPTraHUYECKHUX BEIECTB.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIC peakinu. OKUCIUTENb U BOCCTaHOBUTEh. CBOKCTBA
KjaccoB BemecTB B ceeTe OBP.

3HATH/IOHUMATH:

- BakHel1IIue XuMHYecKne NOHATHS: PACTBOPUMOCTD; PACTBOPBL; THAPATHI U
KPUCTAIJIOTUAPATHI; MOH, JIEKTPOIUTHI, HEIJIEKTPOIHUTHI, IIEKTPOIUTHYECKAS TUCCOIHAIIHS,
OKHUCJIUTEJh, BOCCTAHOBHUTEJb, OKUCIICHHE, BOCCTAHOBIICHHUE, TCHETUYECKAs CBA3b
- KJIaCCU(DMKAIIMIO BEIIIECTB IO PACTBOPUMOCTH;

- OCHOBHBIE noJioxkeHust TO/1;

- MEXaHU3M JJICKTPOJIUTHIECKON TUCCOIUAIINN;

- CUJIbHBIC U CIIA0BIC AJICKTPOJIUTHI,

- peaKIM HOHHOTO OOMEHa;

- YCIIOBUS IPOTEKAHUS PEAKIMii HOHHOTO 0OMEHa J0 KOHIIa;

- OKUCJIUTENHHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.

yMeTh:

- COCTaBJISITh YPABHEHUS IUCCOLIMAIIMN KUCIIOT, IIEI0Y€EH, COJICH;

- COCTaBJIATh YPaBHCHUA peaKum?I HNOHHOTO 06M€Ha B MOJICKYJIIDHOM X1 HOHHOM BUJIC,
-OIpeeNsITh BO3SMOXKHOCTD ITPOTEKAHUS PEAKIMIl HOHHOTO OOMEHa;

- IenaTh Kiaaccu(UKaIrio KUCIOT, OCHOBaHHH, COJIeH, OKCHJIOB;

- XapaKkTepu30BaTh XUMUYECKHE CBOMCTBA KUCJIOT, OCHOBAaHUM, COJIel, OKCUI0B B cBeTe TO/;
- 00BSACHATD CYITHOCTh PEAKIIUii HOHHOTO OOMEHa;

- pacno3HaBaTh OINBITHBIM ITyTEM PACTBOPHI KUCIIOT U IIET0YEH;

- Ha3bIBaTh COCIMHEHMS U3YUYECHHBIX KJIACCOB;

- OTIPE/ICIIATh CTETICHh OKHUCIICHUSI DJIEMEHTA B COCAMHEHUH;

- COCTABJIATh YPaBHCHHA OKHCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ MCTOOM BJICKTPOHHOT'O
Oaianca;

- COCTABJIATb TCHETUYCCKHUE PAJbI METAJIJIOB 1 HEMETAJIIIOB,



HCIO0JIb30BATH MPUOOPETeHHbIE 3HAHUS U YMEHHUSA B MPAKTUYECKOM AeSITeJIbHOCTH U
NOBCE€IHEBHOM KH3HU JJIA:

e OOBSCHEHUS XHMHUYECKHUX SBJICHHH, MPOUCXOIAIIMX B TpUpOAe, OBITY | Ha
MIPOU3BO/ICTBE;

e DKOJIOTHYECKU TPAMOTHOT'O IOBEICHUS B OKPYXKAOIIEH cpele;

e OICHKMA BIHUSHUS XUMHYECKOTO 3arpsA3HEHUS OKPYXKAIOMIeH Ccpeibl Ha OpraHu3M
YeJIOBEeKa U IPYTHE KHUBBIC OPTaHU3MBI;

e 0Oe3omacHOro OOpamieHus] C TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMH, JTaOOPaTOPHBIM
00opyI0BaHNEM;

e KPHUTHYECKOW OICHKM JOCTOBEPHOCTH XHMHUYECKOH HH(POpPMAIUH, MOCTYHAIOIIeH u3
pa3HBIX HCTOYHHUKOB.

3HATH/IOHUMATH:
- IpaBHJIa TEXHUKU OE30MACHOCTH PabOThI B KAOMHETE XUMHUH;
- IPUEMBbI O0paIEHUsI C XUMUICCKOU MTOCYI0H | TaOOPAaTOPHBIM 000PYIOBaHHEM
- YUCTHIC BEIIECTBA U CMECH, OJJTHOPOIHBIE U HEOJHOPOIHBIE CMECH
- crIocoOBI pa3/IeeHUs] PA3TUYHBIX BUIOB CMecei

yMeTb:

- BBIYMCIIATH MacCy BOJIbI M BEILIECTB B PACTBOPAX C OIIPEIEICHHON MacCOBOM 1ol
pPacTBOPEHHOI'O BeLIECTBA

-CJIeZIOBaTh IIPaBUJIaM I10JIb30BAHUS XMMHUECKOM MOCY10i 1 1a00paTOpHbIM 000pYAOBAHUEM
- IPOBOAMTH SKCIEPUMEHT 110 Pa3JIEICHUIO HEOAHOPOAHBIX CMECEH;

- pacIo3HaBaTh OIBITHBIM ITyTEM PAaCTBOPHI KACIOT U IIEIOUYEH.

HCII0JIB30BATH NPHOOpPeTEeHHbIE 3HAHNS U YMEHHS B IPAKTHYECKOH /1esiTeJIbHOCTH 1
MOBCEHEBHOM KM3HH 1JIA:
e OOBSCHEHHS XUMHUYECKHX SIBICHUH, NPOUCXOASAIIMX B IMpUpoAe, OBITYy U Ha
IIPOU3BOCTBE;
e DKOJIOTMYECKHU I'PAMOTHOTO ITOBEJCHUS B OKPYKAIOLIEH Cpele;
e OLECHKM BIMSAHUSA XUMUYECKOIO 3arps3HEHUs OKpPYXKAroLlEed Cpeapl Ha OpraHusM
YEJI0BEKa U APYTHE )KUBBIE OPTaHU3MBI,
e OeszomacHoro oOpalleHHs ¢ TOPIOYMMU M TOKCHUYHBIMHM BEIECTBAMH, J1a0OpPaTOPHBIM
000pyI0BaHUEM;
KPUTHYECKOHN OLIEHKH JOCTOBEPHOCTH XUMUYECKOW NH(OPMALINHY, TOCTYMAOIIEN U3 Pa3HbIX

HUCTOYHUKOB

TpeOoBaHNsl K YPOBHIO NOATOTOBKH BbINYCKHUKOB

9 KJIACC

IloBTOpPEHME

Crpoenue atoma. Xumuueckas cBa3b. CTpoeHHE BElIecTBa
Kiaccel Heoprannueckux coenruHeHuil. CBONCTBA BELIECTB
3HaTh:
-KJ1accu(UKAINIO 1 HOMEHKJIATYPY OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB;
-TUITUYHBIE XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX BEIIECTB (OKCH/IBI,
KHCJIOTBI, COJIM, OCHOBAHMUS).
-II0JI0’KEHHE METaJUIOB U HeMeTaiuioB B [ICXD;
-0TIYHe PU3NIECKUX U XUMUIECKHUX CBOMCTB METANIOB U HEMETAJIJIOB;



-3Hauenue 113 11 HayKu U MpaKTUKH.

yMeTh:

- COCTaBJIATH CXEMbI CTpoeHHUs aToMOB X.0. (Nel-20);

-COCTaBJIATh YPaBHEHUS T€HETUYECKON CBA3U MEXKAY OCHOBHBIMH KJlacCaMU HEOPTaHUYECKUX
BCIICCTB;

- OOBACHATH (PU3UYECKUN CMBICIT MTOPSAAKOBOTO HOMEpa X.D., HOMepa TPYIIbI U EpUoa;

- OOBACHSATBH CXOJICTBO U PA3JIMYHUE B CTPOCHUHU aTOMOB X.0.;

- OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB X.0.;

- XapakTepu3oBaTh X.O. MAIBIX TIEPUOJIOB, KA U KaJIbIIUs,

- OIMCBIBATh CBOICTBA BhICHIMX OKCUA0B X.J. (Nel-20), cBolicTBa COOTBETCTBYIOIIKUX UM KUCIIOT
1 OCHOBaHHH;

- OIPENENATh BUJI XUMUUYECKOM CBSI3U MEXy aTOMaMHM 3JIEMEHTOB B IPOCTHIX BELIECTBAX U
TUIIUYHBIX COEIMHEHUSX;

- Ha3bIBATh BEIIECTBA [10 UX XUMHUYECKUM (popMyiiam;

- cOCTaBIATh (POPMYJIbl HEOPraHUYECKHX COSAMHEHUH Pa3InYHbIX KJIACCOB IO BaJEHTHOCTH;

- ONIPENIENATh NPUHAAICKHOCTh HEOPraHMUECKUX BEIECTB K OIPE/IeICHHOMY Kilaccy;

- XapaKTepu30BaTh XMMUYECKHE CBOWCTBA HEOPIraHUYECKHUX BEILECTB Pa3IMYHbIX KJIACCOB;

- BBIYHCIISTh KOJIMYECTBO BEIIECTBA, 00BEM HIIM MACCy 0 KOJUYECTBY BEIIECTBA, 00BEMY WITH
Macce peareHTOB WX MPOIYKTOB PEAKITUH;
-COCTABJIATh TCHECTUYCCKUC p?[III)I METaJllIa 1 HEMETAJJ1a,
CKoOpoCTh XMMHYECKHX peaKkuuii
3HaThb:
-CKOPOCTh XUMHYECKHX PEaKIIHii

-(aKkTOpPBI, BIUSAIONINE HA CKOPOCTh XUMHYECCKUX PEAKITHI

-o0paTuMbIe, HEOOpaTUMBIE PEAKITUN

-XHUMHYECKOE paBHOBECHE, CIIOCOOKI ero cmenieHus, mpuHiun Jle-1llatense
yMeTh:

-paccyuTaTh CKOPOCTH XUMUYECKUX PEAKIU ¢ yueToM (HaKTOpOB
-XapaKTepU30BaTh PEAKIINH 110 MPUHITUITY 00PaTUMOCTH

-OopeaCIsATh CMEIICHNUE XUMHUYCCKOTIO PAaBHOBCCHUS ITPU BO3ACHCTBUU Pa3JIMIHBIX (I)aKTOpOB

MeTtaJibl

[TonoxxeHue aneMeHToB — MeTayu1oB B Tadbnuue J[.M. MenneneeBa u 0COOEHHOCTH CTPOEHUSI UX
aTOMOB.
®u3nyecKue CBOMCTBAa METAILIOB
XVMHYECKUE CBOWCTBA METAIIJIOB. DJIEKTPOXUMHUUECKHUH sl HAIPSHKEHUHA METaJIJIOB.
Mertasmisl B mpupoje. Oo1ue crnocoObl Moy4yeHust MeTalIoB.
[Tpumenenue metannos. Cniagv memannos. Kopposus memannos
[Ienounsie meTamsl. [lenoyno3eMHnbHbIE MeTaiuIbl. AntomMuHuil. XKeneso.
Ilpakxmuueckas paboma

1. «llomyueHue coeMHEHUI METAIJIOB U U3yYEHHUE UX XUMUYECKUX CBOMCTBY.



3HATH/MIOHUMATh:

- nojoxxenue metayioB B [1.C.; meTamuyeckas CBsi3b, METAJUIMUECKAsT KpUCTAIMYECKas
pelieTKa;

- (pu3mveckue CBONCTBA METAJLIOB.

- o0mme xuMuYecKrue cBoicTBa Me: BzaumMoeiicteue ¢ HeMe, Bo10l, KUCIIOTaMU, COJISIMHU.
- KJTacCH(UKAIIMIO CIUIABOB HA OCHOBE YEPHBIX (YYT'YH U CTaJlh) U IIBETHBIX METAILIOB,
XapaKTEePUCTUKY (PU3HUYECKUX CBOMCTB METAILJIOB.

- OCHOBHBIE CTIOCOOBI MTOTy4YeHUs Me B TPOMBIIIIICHHOCTH.

- B)KHCUIIIHE COCIMHCHUS IIET0YHO3EMENIbHBIX METAJJIOB

- XMMHYCCKHE CBONCTBA alIOMHHUS.

- XMMHUYECKHE CBOMCTBA JKeje3a.

YMeTh:
- 0OBACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB JIEMEHTOB-METAIIIOB B IIPE/Ieiax TJIaBHBIX
MOATPYIIIL,
- XapaKTepU30BaTh CTPOCHHUE M OOIIME CBOMCTBA METAILIOB;
- OIIMCBIBATh CBOMCTBA BBICIINX OKCH OB 3JICMCHTOB-MCTAJIJIOB U COOTBETCTBYIOIIINX UM
OCHOBaHHIA;
- OIMUCBIBATh p€aKIMU BOCCTAHOBJICHUSA MCTAJIJIOB U3 UX OKCHUOOB;
- XapaKTepu30BaTh YCIOBUS U CIIOCOOBI MPEAYNPEKICHUSI KOPPO3UU METAILJIOB;
- XapaKTepU30BaTh CBOMCTBA M 00JIACTH MPUMEHECHHSI METANTHYCCKUX CILIABOB;
- COCTaBJISTh CXEMbI CTPOCHHUS aTOMOB 3JIEMEHTOB-METAJIIOB
(JIMTHS, HATPUS, MATHUS, ATFOMUHUS, KaJlusl, KaJIbIIHs);
- OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB JIEMEHTOB-METAIIJIOB B IIPEIeIiax TJIaBHBIX
MOATPYIIIL,
- XapaKTEepMU30BaATbh XUMHUYCCKUC CBOMCTBA METAJIOB U UX COGHHHGHHﬁ;

- OIIHCHIBATH CBSI3b MEXKIY COCTABOM, CTPOSHHEM, CBOMCTBAMH BEIIECTB-METAIJIOB U MX
NpUMEHEHHEM;
-ACIIOIb30BaTh MPUOOPETEHHBIE 3HAHNS U YMEHHS B IPAKTUYECKOH JIEATEIEHOCTH H
MOBCEHEBHOM KU3HU: JUId Oe30macHoro ooparieHus ¢ Me, 5K0JIOTH4eCKH TPaMOTHOTO
MOBEJICHUS B OKpY’KalOIIeH cpesie, KpUTUYECKOH OLEHKH MH(OpMAIIMK O BEIIEeCTBaX,
UCTIOJIb3YEMBIX B OBITY
- 3aIlUCBIBAaTh YPaBHEHUs peakiuii B3aumoaeiicteust ¢ HeMe, kucnoramu, CoOIsIMH, UCIOb3Ys
AIIEKTPOXUMUYECKHUN PSIT HAMIPsDKEHUST Me NSl XapaKTePUCTHKN XUMHYECKIX CBOWCTB
- OTIMCHIBATh CBOWCTBA U 00JIACTH MPUMEHEHHS Pa3IMYHBIX METAJUIOB M CIUIaBOB

- COCTaBJISITh CXEMY CTPOCHHUS aTOMa JKele3a;

-3alMChIBATh YPABHEHUS PEaKIM XUMHUUeCcKUX cBOMCTB xkene3a (OBP) ¢
00pa30BaHUEM COETUHEHUH C Pa3IMYHBIMHU CTEIEHSIMU OKUCIICHUS;
-ONIPEEIATH COSIMHEHH S, cozepskaime noubl Fe?* n Fe®" ¢ momompio kauecTBeHHBIX peakiiuii
- oOpamarbes ¢ XUMHUECKOM MOCY 101 1 J1abOpaTOpHBIM 000PY/JOBAHUEM;
-pacro3HaBaTh OMBITHBIM ITyTEM COEAMHEHUS! METAIJIOB;

Hemerajubl.

OO0mas XxapaKTepucTHUKa 3JIEMEHTOB-HEMETAJIIOB
[TpocTeie BemecTBa-HEMETAILIBI, HX COCTaB, CTPOCHHUE, OOIIME CBOWCTBA U MOTyUCHHE
Bonopon.



BopopoaHbie u KuCI0poJHbIe COETUHEHUSI HEMETANIOB

I"anoreHsr.

OO0m1as XxapakTepucTUKa 3JIEMEHTOB MOATPYIINBI KUCIOPO/Ia U UX MPOCTHIX BEUIECTB.
buonoeuueckue gpynkyuu xanvxkozcenos Kucnopoa. O3on. Kpyeosopom xuciopooa 6 npupooe
Cepa. AmtoTponus ¥ CBOMCTBA Cepbl

Ceposogopoa. Cymibhuibt

Kucnoponconepxkaiue coequnenus cepsl. CepHast kuciota Kpyeosopom cepwvi 6 npupode
OO61as XxapakTepuCTHKa 3JIEMEHTOB MOJATPYIIIbI a30Ta. Mcmopus omxkpulmus 31eMeHmMo8
nooepynnuvl azoma

A30T — [IPOCTOE BEILLIECTBO

AmMmMuax

Conu aMMoHUS

Oxkcupel a3ora

A30OTHas KUCIIOTa

HuTtpatsl — conu a30THOI KuCnoThl. Kpy2oeopom azoma é npupooe

®ochop — ameMeHT U POCcToe BeuiecTBo. Kpyzosopom ¢ghocghopa 6 npupooe

OO61mas xapakTepuCcTHKa 3JIEMEHTOB MOJATPYIIIBI yriiepoa. YTiaepoa — MPOCTOe BEIIECTBO.
Kpyzoeopom yanepooa é npupooe

Oxkcuppl yriaeposaa. YrosbHasi KUCJIOTa U €€ COJIH

Kpewmnuii u ero cBoiicrBa. CoeqMHEHHSI KPEMHUS

Jlabopamopnvie onvimol

KauectBennast peakuus Ha CyibGUA-UOH

KauecTtBeHHas peakuus Ha CyiabhaT-HOH

KauecTBeHHast peakiiys Ha HOH aMMOHHUS

KauecTBeHHas peakiiyus Ha HUTPAT-UOH

KauectBenHast peakuus Ha KapOOHAT-UOH

IIpaxmuueckue pabomoi

2. Tlomyuenue, cobupaHue 1 pacrio3HaHHE I'a30B
3. TlomyueHne coOeIMHEHN HEMETAJUIOB M U3YYEHUE X CBOHCTB

3HATH/MIOHMMATh:

-nonoxkenne HemeTawoB B [1.C. JI.1.Menneneena;

-aTOMHBIE XaPAaKTEPUCTUKU 3JIEMEHTOB-HEMETAIJIOB, IPUYUHBI U 3aKOHOMEPHOCTHU UX
M3MEHEHUS B IEPUOJIAX U TpyMnax;

-0COOEHHOCTH KPUCTAITIMUECKOTO CTPOCHUSI HEMETAIIJIOB;

-CTPOCHHE aTOMOB-HEMETAIIIOB, (PU3NYECKHE CBOWCTBA.

- CTPOEHHUE aTOMOB rajJlOr€HOB, CTENEHU OKUCIEHUS, (PU3HMUECKUE U XUMUYECKUE CBOWCTBA.
-CBOMCTBA CEPHOM KHUCIIOTHI B CBETE mpecraBienuit TO/;

-OKHCJIMUTENIbHBIE CBOMCTBA KOHII CEpHOM KUCIOTHI B cBeTe OBP;

-KaueCTBEHHYIO PEaKIINIO Ha CyIb(aT-uOH.

-pu3nyeckue U XMMHUYECKHE CBOICTBA a30Ta;

-KpYTOBOPOT a30Ta B IIPUPOJIE.

- CTPOEHHUE MOJIEKYJIbl aMMHAKa;

-IOHOPHO-AKIIETITOPHBIM MEXaHU3M 00pa30BaHUsI CBSI3U B MOHE aMMOHHSI,

-CBOIICTBA aMMHAaKa,

-CIIOCOOBI MOJIY4E€HHUS U PACIIO3HABaHUS aMMHUaKa



- CBOMCTBA KUCIOPOIHBIX COETMHEHUI a30Ta U a30THOM KUCJIOTHI KaK OKUCIUTES.

- XapaKkTepu30BaTh CBOMCTBA YIJIepoaa U 3JIEMEHTOB MOATPYIIbI YTIepoaa

- CBOWCTBA, 3HAYECHUE COCIMHEHNUN YIII€pO1a U KPEMHHUS B )KMBOM U HEKUBOU IIPUPOJIE.

yMeTh:

-COCTaBJIATh CXEMbI CTPOCHHUS aTOMOB XMMUYECKUX 3JIEMEHTOB -HEMETAJIIOB;

-J1aBaTh XapaKTEPUCTUKY dJIEMEHTaM-HeMeTaulaM Ha OCHOBE UX moJioxkeHus B [ICX0;
-00BSACHATH CXOJICTBO U Pa3udKe B CTPOSHUH aTOMOB 3JIEMEHTOB-HEMETAJIJIOB;
- OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMUYECKUX DJIEMEHTOB-

HEMETAJIJIOB;
- XapaKTepU30BaTh XUMUUYECKHUE JIEMEHThI-HEMETAIIbI MAJIBIX TIEPUOIOB;

- ONMCHIBATH CBOWCTBA BBHICIINX OKCHIOB XUMHYECKUX JIEMEHTOB-HEMETAIIJIOB MAJIBIX
NEpUOJIOB, A TAKXKE OOIIME CBOWCTBA COOTBETCTBYIOIIUX UM KHCIIOT;

-CpaBHMBATh HEMETAILJIBI C METAJIAMHU
- COCTaBJIATh CXEMbl CTPOECHUS aTOMOB I'aJIOT'€HOB;
-Ha OCHOBAHUU CTPOEHUS aTOMOB OOBSACHATh U3MEHEHHE CBOMCTB I'aJIOI€HOB B IPYIIIIE;
-3alKUChIBATh YPaBHEHUS peakuuii ¢ Touku 3penus OBP
-XapaKTepHU30BaTh XUMUUYECKHE IEMEHTHI OATPYIIIIbI CEPbI;
-3aMKCHIBATh YPABHEHUSI XUMUYECKUX PEAKIMK B MOJIEKYIISIPHOM H ¢ TOYKH 3peHus OBP
- OIMCBIBATh CBOMCTBa aMMuaka ¢ Touku 3peHust OBP u ero ¢pusnonornyeckoe Bo3ielCTBUE HA
OpraHu3M
- 00palaTbcs ¢ XUMUYECKON TTOCYI0N U TA00paTOPHBIM 000PYI0BAaHUEM;
-[10JIy4aTh U COOMpPATh AMMHAK;
-pacro3HaBaTh ONBITHBIM ITyTEM aMMHUAK
- COCTAaBJIAATh CXEMbI CTPOEHUS aTOMOB 3JIEMEHTOB MOAIPYIIIIBI yIiiepoa
- COCTaBJIATh (POPMYJIbl COEAMHEHUM yriiepoJia U KpeMHHUs, MIUTIOCTPUPYIOLIIE CBOMCTBA
KapOOHATOB U CHJIMKATOB
-pacro3HaBaTh paCTBOPBI KUCIIOT U LIEJI0OUEH, XJIOpUA-, CyIb(haT-, KapOOHAT-UOHBI U HOHBI
aMMOHWUS;
- ONHCHIBATH XUMUYECKOE 3arpsi3HEHNE OKPYKAFOIIEH CPe/Ibl KaK CIIeICTBUE MPOU3BOICTBEHHBIX
IIPOLIECCOB, CIOCOOBI 3aLUTHI OT 3arpsiI3HEHUI

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTHUECKON AEATENbHOCTU U
MOBCEHEBHOM KU3HU JUIA:

e OOBSICHEHHS XUMHUYECKHX SIBICHUH, NPOUCXOASAIIMX B IMpUpoAe, OBITYy U Ha
MIPOU3BO/ICTBE;

e DKOJIOTMYECKH TPAMOTHOTO ITOBEICHUS B OKPYKAFOIIEH cpere;

e OIEHKHA BIHUSHUSA XUMHUYECKOTO 3arps3HEHUs OKpYXKAalollel cpeapl Ha OpraHu3M
4eJIOBEKA U JPYTUe KUBBIC OPTaHU3MBI,

e 0Oe3omacHOro oOpamieHus ¢ TOPIOYMMH M TOKCHYHBIMH BEIIECTBaMH, JaOOPaTOPHBIM
000pyI0BaHUEM;

e KPUTHYECKOW OIIEHKH JOCTOBEPHOCTH XHUMHUYECKONH HH(POpPMAIUH, MOCTyHAIoe wu3
Pa3HBIX UCTOYHUKOB.

Oprannyeckue Bemecrsa.
Bo3HMKHOBEHME U Pa3BUTHE OPraHUYECKOW XUMUH. Teopusi XUMUUYECKOTO CTPOCHHUS
A.M.bytneposa
N3omepus.
VYraeBogopossl. Kiaccudukanus yriesogoponoB. HomeHkaTypa yrieBoaopoioB



[IpupoaHbie ICTOYHUKH YII€BOA0PO10B. [Ipumenenue yrineBogopooB. [Ipuunnsl
MHOT000pa3us YrieBOA0POIOB

CnupTsl.

Kap6oHOBBIE KHCTIOTHI

Kupsl

VriieBoabl

AMUHOKHUCIIOTHI U OCINIKH.

Jlabopamopnvie onvimol

OxkucneHue cnupTa B albAeru

W3ydeHne CBOMCTB KapOOHOBBIX KHCIIOT

W3yuenue CBOMCTB KUPOB

W3yyenue CBOMCTB IIFOKO3bI

KauectBenHast peakuus Ha OeIKu

Ipaxmuueckue pabomul

4. UsroToBneHue Mojieliell yriieBoJopoI0B

3HATH/IOHUMATH:

- IOHATHS: MPeJIeNIbHbIE YTIEBOI0POAbI, TOMOJIOTHYECKHI PsiJ] MPeAebHBIX YIIIEBOJOPOIOB,
HU30Mepus

- XapaKkTepHbIe XUMUUYECKHE CBOMCTBA MPEIETbHBIX YTIIEBOJOPOIOB

- MpaBWJIa COCTABJICHUS HA3BaHUM aJIKEHOB U aJKUHOB;

- Ba)KHEHIIIMe CBOMCTBA dTEHA U alleTHIICHA,

- KQUeCTBEHHBIC PEAKIIMN HAa KPATHYIO CBS3b.

- KJ1acCU(UKALMIO U HOMEHKJIATYPY apOMATHYECKUX COSAMHEHUH.

- IPUPOAHBIE HICTOYHHUKH YTIIEBOJAOPOIOB

- OCHOBBI HOMEHKJIATyphl KAPOOHOBBIX KUCJIOT;

- CTpoeHue KapOOKCUIHHOMN TPYIIIIHI,

- 3HAaYCHHE KapOOHOBBIX KUCIIOT B MPUPO/IE U TTOBCETHEBHOM KM3HU YEJIOBEKA

- TIOHATHSI: ©30MEPHSI, TOMOJIOTHS, YIJIEPOAHBIN CKeNeT, (DYHKIIMOHANIbHAS TPYIIIA, BEIIECTBA,
HCIIOJIb3YEMBIC B MIPAKTUKE

- UMETh MIEPBOHAYAIBHBIE CBEICHHS O O€IKax M aMUHOKHUCIIOTaX, MX POJIM B )KHBOM OpTraHU3Me
yMeThb:

- Ha3bIBaTh OPraHMYECKUE BEIIECTBA M0 UX XUMUYECKUM (HOpMyIiaM;

- OIPEAeNATh MPUHA/JIEKHOCTD BEIIECTBA K ONPEJEICHHOMY KJIaccy;

- 00BACHATH MPUYMHBI MHOTOOOPA3Usi OPraHUYECKUX BEIECTB;

- XapaKTepPU30BaTh XUMUUYECKHE CBOMCTBA OPraHUYECKUX COCTMHEHUM Pa3IMUHbIX KJIACCOB;

- OIMCBIBATH CBSA3b MEXKIY COCTaBOM, CTPOCHHUEM, CBOMCTBAMU OPraHMYECKHUX BEIIECTB U UX
PUMEHEHUEM;

- ONMCHIBATh CBOMCTBA U (PU3HOJIOTMUECKOE AEHCTBHE HA OPTaHU3M 3TUJIOBOTO CIMPTa, O€H3KHA
U IPYyTUX BEILLIECTB;

- XapaKTepu30BaTh OMOJIOTMYECKH BaXKHBIE COEIMHEHHS; XapaKTepU30BaTh COCTaB, CBOMCTBA U

IIPUMEHEHHUE TIIIOKO3bl, CaXapo3bl, KpaxMalla U KJIeTUaTKU;

-3aMUCHIBATh CTPYKTYpPHBIE (POPMYJIIBI H30MEPOB U TOMOJIOTOB;

-JlaBaTh HAa3BaHUS W3YYEHHBIM BEIIECTBAM

- OIPENENATh MPUHA/IIEKHOCTh BEIIECTB K KJIACCY apeHOB, XapaKTepHU30BaTh CTPOEHUE OEH3071a
Ha3bIBaTh CIHUPTHI IO TPUBUAIBHON U MEKIYHAPOJHOW HOMEHKIIATYpE; ONpEeAesiTh
MIPUHA]JIEKHOCTD BEILIECTB K KJIACCy CUPTOB



WCIIONIb30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOMN NEATEITHbHOCTH H
OBCEIHEBHON KU3HU JIJIA:

e OOBSICHEHUS XHMHUYECKHX HBHCHHﬁ, IMPOUCXOAAIIMX B IIPHUPOAC, 6BITy Hn Ha

IIPOU3BO/ICTBE;
e HKOJIOTMYECKU I'PaMOTHOI'O IOBEIECHUS B OKpYXKarollel cpere;

e OLEHKM BIUSHUSA XUMHUYECKOIO 3arpsi3HEHUS OKpYXKarolled cpeabl Ha OpraHu3M

YCJIOBEKA U APYIU€ XKUBBIC OPIraHHU3MBbI;

e OeszomacHoro oOpalieHHs C TOPIOYMMH M TOKCHUYHBIMH BEIECTBAMH, JTa0OpPaTOPHBIM

00opyI0BaHNEM;

e KPHUTHYECKOW OIEHKH JOCTOBEPHOCTH XHMHUYECKOH HH(POpPMAIUH, IMOCTYHAIOIIeH u3

Pa3HbIX UCTOYHHUKOB.

- pa3ianyaTh YKOJIOTUYECKUE MPOOIEMbI BOKPYT HAC U HKOJIOTMYECKU T'PAMOTHO BECTH ce0sl B
OKpYKarollel cpere.

HUCIIOJIb30BaTh HpI/I06p€T€HHI)I€ 3HAaHUA U YMCHUS B HpaKTHHCCKOﬁ ACATCIIbHOCTHU U
HOBCG[{HGBHOﬁ KU3HU OJIA:

e OOBICHEHUS XHMHUYECKHX HBHeHHﬁ, MNpOUCXO AIUX B IIPUPOAC, 6bITy U Ha

IIPOU3BO/ICTBE;
e DHKOJIOTMYECKU I'PaMOTHOI'O IOBEICHUS B OKpYXKarolleil cpere;

e OILECHKM BIMSIHUS XUMHUYECKOIO 3arps3HEHUs OKPYXKAIOWIEH Cpeapl Ha OpraHus3M

YCJIOBCKA U APYI'UEC KUBBIC OPIraHU3MBI;

e 0e3omacHOro oOpalieHUs C TOPOYMMHM M TOKCHUYHBIMM BEIIECTBaMH, JaOOPaTOPHBIM

O60py,I[OBaHI/ICM;

e KPUTHUYECKON OIICHKUA JOCTOBEPHOCTH XHUMHUYECKON HHGOOpMAIMU, MOCTyHaolmend u3

Pa3HbIX HCTOYHHUKOB.

IlepeyeHsb y4eOHOT0 METOAMYECKOTO COMPOBOKICHMA:

1. IIporpammsbl.

0O.C.I'abpuensiH
[Tporpamma kypca xumuu Juist 8-11 kinaccoB 0011e00pa3oBaTeNbHbIX YUpexkaeHuH — M.
«dpoda» 2010.

[Iporpamma aBTOpCcKoro kypca xumuu i 8-11 kiacco O.C.I'abpuensna
COOTBETCTBYET (pe/iepaIbHOMY KOMIIOHEHTY rOCy/1apCTBEHHOIO CTaHJapTa 00IIero
obpazoBanusi. OCOOEHHOCTH TTPOrpaMMBbI Kypca Xxumuu it 8-9 kinaccoB OVY: - Bech
TEOpPEeTUYECKUI MaTepHrall pacCMaTpPUBAETCs B MEPBbIH roj1 00ydyeHus xumu ( B 8 kinacce) — B
OCHOBE ITPOTPaMMBI TTOJIOKEHO MOHITHE XUMHUYECKUH 3JIEMEHT B (DOPMBI €r0 CYIIeCTBOBAHUS:
aTOMBI, IPOCTHIE BEIIECTBA U COEAMHEHUS] XUMHUECKUX HJIEMEHTOB.

2. Y4eOHUKH

O.C.I'abpuensH. Xumus. 8 kinacc. — M .: «/Ipoda», 2010 r.,c U3MEHEHUSAMH
O.C.I'abpuensu . Xumus. 9 kinacc. — M ,/Ipocda, 2010r.
2006 r, ¢ ”3BMEHEHUSIMH
Y4eOHHUKH COOTBETCTBYIOT (hesiepalbHOMY KOMITOHEHTY 00pa30oBaTeIbHOTO CTaHIapTa
6a30BOT0 YpOBHSI [10 XUMHHU U BKJIIOUEHBI B IEpeueHb Y4eOHUKOB, PEKOMEHJOBAHHBIX
MunucrepcTBoM 006pazoBanus U Hayku PO.

3. IlpumepHoe TeMaTHYeCKOe NJAHUPOBaHHE Y4eOHOI0 MaTepuasa



(Cm. 4. Meronnyeckue IOCOOUS ISl yUUTEIsl. )

4.MeToan4yeckue nmocoous
MJISL YYMTeJst

8 ki1ace | 9 kaacc

-O.C.T'abpuensn,A.B. fumykosa.

Xumug. Meroandeckoe nmocoome. 8 — 9 xiaccel

-M.: «Jlpoday . 2008 1.

ITocobue anpecoBano yuurensim XxuMuu. Coiep>kKUT MpUMepHoe
IVIAHUPOBaHHE Y4eOHOro MaTepuasia B 8-9 K1acCOB U METOJIUYECKHUE
pEKOMEH1alluu K Haubosee TpyAHbIM TEMaM Kypca

-O.C.T'abpuenss., H.I1.BockoOoitaukoBa, | - O.C.I'abpuensH.,

A.B., fmykos.a. N.I".OctpoymoB. Xumusi.
Xumus. HactosibHast KHMTra y4uTeJs. HacrosibHasi KHUIa yuuTes,
8 kiacc.- M.: «JIpoda ,2008 . ¢ 2007 r.

U3MEHEHUEM -M.: «lpodar»

«HacTonmbHbIe KHUTH YYUTEIS» COIepKAT MOYPOUYHbIe Pa3padoTKH ¢
NOJPOOHBIM OTMMCAaHNEM XMMUYECKOTO SKCIIEPUMEHTA; BAPHAHTHI

A depeHIHPOBAHHBIX KOHTPOJIbHBIX pad0oT; TeMaTHYeCKOe
IUVIAaHNPOBaHHUe Y4eOHOr0 MaTepHuaJia, paCCUMTaHHOTO Ha 2-3 yaca B
HEJIEIIO.

B nocobuun g 8 kinacca uMeroTcs B nocoOum 11 9 knacca JaHbl
pazzenbl: « AIropuTMbl yueOHOM BapHaHThI OUJIETOB U
JeSITeIbHOCTH LIKOJIBbHUKOB (CO PEKOMEH 1Al H 110 POBEJCHUIO
CIpaBKaMu)»; « Meronnuyeckue BBIIIYCKHOT'O 3K3aM€Ha 110
HOJXO/bl K PELICHUIO PaCYETHBIX XMMHUU 32 KypC OCHOBHOM
3anauyy; «Marepualibl TEMaTHYECKOTO IIKOJIBI.
KOHTpOJIs»; «CHucTeMa 3a/laHnuil Kak B npunoxxenue BkiitoueHa
CpeAcTBO (POPMUPOBAHUS IPUEMOB CUCTEMA 3a/laHuH,
YMCTBEHHOM AESITEIbHOCTH yYalllUXCs | Pa3BUBAIOIIUX MPUEMBI
8 KI1acCOB. YMCTBEHHOH AEATEIbHOCTU
B npunoxenuu npencraBieHbl y4auxcs B rmporuecce 00y4eHust
CLICHApUU HECTAHJIAPTHBIX YPOKOB H XMMHH, a TAKXKe CIIEHapUU
BHEKJIACCHBIX MEPONPUATUI HETPaJIUIMOHHBIX YPOKOB.
5.Y4eOHble mocodus s - O.C.I'abpuensH., [L.H. bepe3nun., - O.C.I'abpuenst u 1p.. XuMHsL.
KOHTPOJISA M OLIEHKH A.A.Yuakosa. 9 xiacc. KoHTpO/IbHBIE H
pe3yJIbTATOB 00y4eHHsl. Xunmus. 8 kiacc. KoHTposabHbIe NPOBEPOYHBIE PA0OTHI.
NPOBEpPOYHbIE PadOThI K yuebHuky
K yue6nuky O.C.I'abpuensna O.C.I'abpuensna «Xumus». 9
«XuMHS. knacc. -M.: «Jlpoday, 2007 T.
8 xmacc - M.: «/Ipoda» 2007r.
-O.C.I'abpuensn., A.B. Smrykosa. -O.C.I'abpuenss,
6. JInpakruueckmi Pabouas Terpanb. A.B. SmykoBa




MaTepual:
3aJaYHUKH,
padoune TeTpaau,
nocoous AJs
yqammxcs

8 xmacc. K yae6nuky O.C.I"'abpuensaa
«XUMHUS.

8 kimacc. -M.: «JIpoda»,2005-2008 r

- O.CT'abpuensH., T.B.CmupHoBa.
Nzyyaem xumuto B 8 Kiacce:
JAuxakruyeckue MaTtepuabl. - M.:
«bmk mmroc», 2004 1.

[Tocobue coaepKUT pa3IuvHbIEC 3a1aHUS
u

TECTHI JIsl CAMOCTOSTEIBbHON paboThI

ydamuxcs.

-O.C.I'abpuenss., H.I1.
BockobolinnkoBa

XuMu1 B TeCTax , 3a7a4ax,
yHpaKHeHHUsIX.

8-9 xmaccel. YueOHOe nocodue. -M.:
«dpoda» ,2007 r.

Padouas Terpanb.

9 xnacc

K y4ueOHuky
O.C.I'abpuensiHa «XUMUSD
9 knacc. M.: «JIpoday,
2005-2008 .

PekomeHtyeTcst ucroab30BaTh
JIOIIOJHUTEIBHO:

H.E. Ky3nenosna., A.H. JIEBkuH.
3agauyHuK MO0 XUMHUH.

8 knacc. - M.: U3n.uentp «BeHnrana -
I'pac», 2005 r

O.C.I'abpuensn., H.H. Pynos.,
B.N.TonkyHOB.

XuMUYeCKH IKCIIEPUMEHT B LIKOJIE.
8 kiacc. YuebOHOe mmocooue.

-M.: «JIpoda»,2005 T.

H.E.Ky3HenoBa,
A.H.JI€BKuH.

3ajayHHUK 10 XMMHH.

9 knacc. - M.: U3a.uentp
«Benrana - I'pad», 2004 r

O.C. I'abpuensH,

7. XuMu4YecKuil
IKCIEPUMEHT B
HIKOJIE.

-JleMOHCTpaIMOHHBIN SKCTIEPUMEHT
-JIaGopaTopHbI€ OTBITHI
-[IpakTrueckue paboTs
-DKCTIepUMEHTAITLHBIE 3a/1a49H.

A.B. fmrykosa.

Terpanb pist
JIAa00PATOPHBIX ONBITOB M
NPaKTHYeCKUX padoT.

9 kmacc

O.C.I'abpuensH., A.B. furykosa
Terpaab a1 1a00paTOPHBIX
ONBITOB U

NPAKTHYECKUX padoT.

8 KJiacc.

K yuebnuky O.C.I'abpuensina.
«Xumusy». 8 knacc. -M.: «/Ipoday,
2006-2008

K yuebnuky
O.C.I'abpuensna.
«Xumus». 9 knace - M.
«poda»,2006-2008




TemaTrnueckoe MIaHUPOBAHUE YPOKOB XUMUH

B 8 A; b; B kimacce MBOY « KCOIII Ne3y» 2012- 2013 yu.

[Tporpamma u yue6uuk O.C. 'abpuensn

ITo mporpamme Bcero: 70 gacos, o 2 vyaca B Hexenmto. [Ip./P-5; K./P.-4

ITo yuebnomy miany: 70 yacos, no 2vaca B Hegemto. [Ip./P.-5; K./P.-4

Ne Tema ypoxka Yacsl Kitaccel
ypoka 8a 86 8B
«BBenenue» (4uaca) K./ P.-ner, IIp./p.- 4uac.
HET
1 [Ipeamer xumuu. BemecTBa. XumMudeckuii 1
aneMmeHT. KpaTtkue cBeleHus 10 HCTOPUN
XUMHHU

2 [Teproandeckas Ta0JIMIIa XUMHUECKUX 1
snemenToB .M. MenaeneeBa. 3HaKku
XUMHYCCKHUX JJIEMEHTOB.

3 Xumudeckue GopMyIbl, HHACKCHI, 1
KOX(QHUIIHEHTHI.

4 OTtHOCHUTENbHAs aTOMHAs Macca. 1
OTHOCHTEbHAS] MOJICKYJISIPHASI Macca.

Tema Ne2: « ATOMBI XUMHUYECKUX 114ac.
sanemeHToB» K/P-1; Ilp./P-ner.. (11
4acoB)

1 OcHOBHBbIE CBE/IEHUS O CTPOCHUU aTOMOB. 1
CocraB aTOMHBIX sIJIep: IPOTOHBI K HEHTPOHBI.

Cas3b ¢ AT. Maccoii.

2 Xumudeckuit anemeHT. 30Toms!. 1

3 OnexTpoHbl. CTpoeHHE IEKTPOHHBIX YPOBHEHN 2
aTOMOB JIEMEHTOB MaJIbIX TIEPHUO/IOB.

4 I1.3. u I1.C. XuMH4YeCKUX 3JIEMEHTOB, 1
(u3HUYECKUN CMBICT MOPSAKOBOTO HOMEPA,

HOMeEp TPYIIIbI, HOMEP Meproaa. DIEKTPOHHbBIE
(hopMyIIBI.

5 O6pazoBanue noHOB. [loHaTHE 00 MOHHOI 1
cBs3u. Cxema 00pa3oBaHUs HOHHOW CBS3H.
DIEKTPOOTPUIIATENILHOCTD.

6 KoBasleHTHO- HENoJIsIpHas XUMUYECKas CBSI3b. 1
Cxema 00pa3oBaHUs CBS3H.

7 KoBasienTHO- TIOJISIpHAs CBsI3b, cXeMa e& 1
o0Opa3oBaHMs

8 Merammdaeckas cBsa3b. O0pa3oBaHue 1
METAITUYECKIX KPUCTAIIJIOB.

9 O0600611eHre U cucTeMaTu3alus 3HaHul 00 1
AJIEMEHTaX, O BUJIaX XUMUYECKOU CBS3H.

10 KoHntpoinbHas pabora Nel 1
Tema Ne3 «IIpocTteie BemectBa» (9 yac.) | 9uac.

K/P-1; Ilp./P.- Her.




1 [Tpocteie BemecTBa — MeTauibl. O0mue 1
¢du3nvecKre CBONCTBA.

2 IIpocTeie BemecTBa — HeMeTalUIbl. DHU3nUeckue 1
CBOMCTBA, QJUIOTPOIIHUS.

3 KonnuectBo BentecTBa 2

4 MosipHast Mmacca BelecTBa 1

5 MosipHblii 00bEM ra3000pa3HBIX BEIICCTB 1

6 Ypok — ynpaKkHEHUE — pelIeHue 3a1a4 1

7 Pemenue 3aau u ynpaxxnenuii 1

8 KonTponbHas pabota No2 1
Tema Ned «CoenmHeHNS XMMHYCCKUX 134ac
anemeHnToBy (13uac.) K./P.-ner; I1p./P. —

1.

1 BaneHTHOCTh XUMHUYECKHX DJIEMEHTOB. 1
CocTaBiieHHE XUMHYECKUX POPMYJI T10
BAJICHTHOCTH.

2 Crenens okucnenus. Cocrapnenue Gopmyn 1
OMHAPHBIX COCIMHCHHIA

3 CocraB, Ha3BaHUE U KIIACCU(DUKAIUS OKCHJIOB. 1

4 CocraB, Ha3BaHHE U KJIacCU(UKALNA 1
OCHOBaHHII.

3) CocraB, Ha3BaHHE U KJIACCU(PHUKAIHS KHCIIOT. 1

6 CocraB, Ha3BaHUE U KJIACCU(DHUKAIIUS COJICH. 1

7 Cocrasnenue ¢popmyn coneit. Pacuérs o 1
XUMHYECKHM (popmyram.

8 Kpucrammmaeckue pemerku. AmMopdHbie 1 1
KPUCTANTNYCCKIE BEIIECTRA.

9 Yuctele BemecTsa U cmecu. CrmocoObl 1
pa3aeneHus CMeCen.

10 [Tp./P. Nel: « IIpaBuia TeXHUKH 1
6e3onacHocth. [Ipuémbl paboThl ¢
J1a00paTOPHBIM 000PYIOBAHUEM

11 MaccoBas 1 00bEMHAsA J0JII KOMIIOHEHTOB B 1
CMECH.

12 Pemenne 3amau. 1

13 Pemenue 3amau. 1
Tema Ne5 « Usmenenus, npoucxopamue | 10
¢ BemectBaMu» (10gac.) K./P.- 1;

ITp./P.- 2

1 dOusndeckne U XUMHUUESCKHUE SIBICHHS. 1
XUMUYECKUE PEaAKIINH.

2 YpaBHEHUS] XUMUYECKUX PEAKIIHI 1

3 Tunbel XUMHYECKUX peaKNi 1

4 THUIBI XUMHAYECKUX pPeaKIHil 1

S [Tpaxtrueckas padora Ne2 «I[IpuszHaku 1
XAMUYECKUX PEAKLIUIN»

6 Pac4€Thl MO0 XMMHYECKUM ypaBHEHUSIM 1




7 PacuéThl Mo XUMHUYECKUM ypaBHEHUSIM 1
8 KontpomnbHast pabota Ne 3 1
9 AHanu3 KOHTpOJIbHOM paboThl. PaboTa Hax 1
olnOKaMHu.
10 [MpakTryeckas padora Ne 3 « 1
[TommyyeHne u CBOMCTBA KUCIOPOAA»
Tema Ne 6: «PactBopsl. CBolicTBa 234ac.
pacTBOpoB AeKTpouToB) (234ac.) K./P.
— 1; Ip./P.-2
1 PacTBOpHMOCTB, THITBI paCTBOPOB. 1
2 MaccoBas J1oJis1 paCTBOPEHHOTO BEIIECTBA 1
3 Pemenue pacy€THbIX 3a1a4 HA HAX0XKACHUE 1
w%
4 DNEKTPONUTHYECKAs JUCCOLUALIHSL. 1
5 OCHOBHBIE TIOJIOXKEHUS ICKTPOIUTHUECKON 1
JUCCOITHAITIH.
6 Honnsle ypaBHEHUS peakiuii 1
7 [Ipaktruueckas padora Ne4 «MoHHbIE 1
peaKkum»
8 OKcHUObl U UX CBOWCTBA 1
9 Kucnorsl B cBETE TEOPUU DIIEKTPOIUTUIECKON 1
JICCOIIMAITUH
10 XHUMUYECKUE CBOWCTBA KUCIIOT 1
11 OcHOBaHUS B CBETE TCOPUU 1
ANEKTPOJIUTUICCKOM TUCCOITUAITIU
12 XUMUYeCcKHe CBOMCTBA OCHOBAaHUN 1
13 Comu B cBETE TCOPUH DJICKTPOJIUTHUECKON 1
JUCCOIUAITIU
14 XHUMHUYECKUE CBOICTBA COJIEH 1
15 I'eneTnueckas CBsI3b HEOPraHUYECKUX BEIIECTB 1
16 | [IpakTrueckas padota Ne5 « YcioBust 1
MIPOTEKAHUS] XUMHUYECKUX PEaKIUI
MEXKy paCTBOPAMHU AIIEKTPOJIUTOB J10
KOHIIA»
17 O6o0maromuii  ypok 1
18 KonTtposnbHast padbota Ne4d 1
19 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1
20 VYrpaxHeHus: B HAMUCAHUH OKUCIIUTEIHHO- 1
BOCCTAHOBUTENBHBIX PEAKIUil
21 Pemenue pacu€THbIX 3a1a4 1
22 Pemenne pacu€THBIX 3a1a4 1
23 Pemienue pacu€THbIX 3a/1a4 1
HToro mo Bcemy Kypcy: 70




TemaTnueckoe IIAHUPOBAHNUE YPOKOB 110 XUMUH

B 9a; 96; 9B;xmacce MBOY « KCOLI Ne3» na 2012-2013 yu. rog.
[Iporpamma u yue6nuk O. C. ['abpuensna

I[To mporpamme Bcero: 68 wac. Ilo 2 u. B negemo. K./P.-2; I1p./P.-5
ITo yuebHOMY TImany: 68 gac. Ilo 2 4. B Hepemo. K./P.-2; [Ip./P.-5

No Tema ypoka Yacel Kunaccer
ypoKa Oa 96 98

Tema Ne 1: « IloBTOopenue
marepuana S8ki.» K./P.- 1. IIp./P.- 1 | 124ac.

1 XapaKkTepucTUKa XUMUYECKOTO IeMEHTa 1
— MeTaJuIa o MOJ0KEHHIO B
Ilepuonnueckoi cucreme

2 XapakTepuCTHKa XMMHUYECKOTO 3JIEMEHTA 1
— HeMeTaJuIa 10 TOJIOKEHHUIO B
Ilepuonuueckon cucreme

3 AmdotepHocTs. [loHsITHE O IEPEXOTHBIX 1
JIIEMEHTaX.

4 Pemenue 3a1a4 Ha N30BITOK U HEAOCTATOK 1

5 Teopus 2IEKTPOIUTHYECKON 1
JMCCOIHAITUH

6 OKcHIpl M UX XUMHYECKHE CBOMCTBA. 1
[Tonyuenue.

7 OcHoBaHUs B CBETE TEOPUU 1
AIIEKTPOIUTUIECKON JTUCCOIHAIIHH.

8 Kucnorsl B cBETE 3JIEKTPOIUTUIECKON 1
JHMCCOIMALINH.

9 Cou B cBeTE IIEKTPOITUTHICCKON 1
JHMCCOIMAIINH.

10 OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE 2
PEaKIMH.

11 [TpakTuueckas padora Nel 1

«OcyliecTBIECHNE UEMOYKU
XUMHUYECKUX IIPEBPALLICHUI.

Tema Ne 2: «CkopocTb 4
XxuMudeckux peakiuiin. K./P.- Her.
IIp./P.- HeT

1 CKOpOCTh XMMHUECKUX PEaKLIHH. 1

@akTOpPBI, BIUSAIOIIKNE HA CKOPOCTh
peaKuui.

2 OO6patuMble 1 HeOOpaTUMBble XUMUYECKHE 1
peaKIuH.
3 XUMHUYECKOe pPaBHOBECHE, CIIOCOOBI €ro 1

CMETICHHSI.

4 [punnun Jle-larense, npuHIAI 1

CMCIHICHUA XUMHUYECCKOT'O paBHOBeCI/IH.
O00011IeHIE IO TEME.

Tema No3: «Metauteny K./P.-1.
ITp./P.-1 18uac.




1 [Tonoxxenne Me B [lepuoandeckoit 1
CUCTEME XMMHUYECKHX AJIEMEHTOB
J.M.MenneneeBa. ®U3nUeCcKue CBOMCTBA
Me — npoCThIX BEIECTB.

2 Xumunyeckue cpoiictBa Me B cBeTe 1
npencrasiaernii 00 Ox-Pen peakuusix

3 Me B nipupoie, o01me crnocoObl uX 1
MIOJTYYCHUSI.

4 OO6mmwme moHATHs 0 KOppo3uu Me. 1
Crnioco0pl 3auTel Me 0T KOppo3uu

5 CmuiaBbl. Pernenue pacuéTHbIX 3a1a4. 1

6 O6mas xapakrepuctrka Me | rpynms 1
TJIaBHOM MOJTPYIIIHL.

7 CoenuHeHU MIETOYHBIX METAJUIOB 1

8 Oomas xapakrepuctika Me || TPYIIIIBI 1
TJIaBHOM MOJTPYIIIHL.

9 CoelMHeHUS MIeJIOYHO-3eMENIbHBIX Me 1

10 ATIOMHHUH, €r0 GU3HYECKUE U 1
XMMHYECKHUE CBOMCTBA.

11 CoenuHeHus aTOMHHKS, aM(POTEPHOCTh 1
OKCHJIa U THJIPOKCH/IA.

12 Keneso, ero puzndyeckue 1 XUMUICCKHE 1
CBOMCTBA

13 | Coenunenus xene3a(2+) u (3+). 1
I'enetnueckue psiapl xenesza (2+) u (3+)

14 [MpakTryeckas pabota Ne2 1
«KagecTBeHHEBIE pC€aKIn Ha NOHBI
Me»

15 Pemenne pacuérHbix 3a1au 2

16 O0600611eH1e U TTOBTOPEHUE TIO TEME 1
«MetamisDy

17 KonTponbHas padora Nel 1
Tema No4: «Hemerambiy. K./P.- 1.
Ip./P.- 2. 204ac.

1 O6mras xapakrepuctuka HeMe mo 1
nonioxkeHuto B [lepuogudeckoii cucteme.
Pu3nyecKre CBOMCTBA.

2 OO1m1ast XxapakTepUCTHKA raJIOreHOB. 1
3aKOHOMEPHOCTH B U3MEHEHUHU UX
(U3MYECKUX U XUMHUYECKHUX CBOMCTB.

3 CoeMHEHNs TalOTeHOB 1

4 Cepa, e€ pusznueckue 1 XUMHIECKUE 1
CBOMCTBA.

5 Oxcuppl cepbi(I1V) u (VI) BaneHTHbIE 1

6 CepHas Kuciora u e€ coyu 1

7 A30T U ero pusnveckre U XUMHYECKHe 1
CBONCTBA

8 AMMUAaK 1 ero CBOMCTBa, NOJy4YeHUE 1

9 Conmn aMMOHHS 1

10 [Tpaktuyeckas paboraNe3 «Ilonyyenue 1




aMMHaKa U U3Y4YCHUC €TO CBOMCTB»

11 A30THas KUCI0Ta U €€ CBOMCTBA 1
12 Comm a30THOM U a30TUCTON KHCIIOTHI. 1
A3OTHBIE y10OpEeHHUS.
13 docdop u ero cBorcTBa 1
14 Coemunenus docdopa 1
15 VYriepoa u ero CBOcTBa 1
16 Oxkcuapl yraepona (I1) u (1V) 1
17 | IIpakTuueckas padota Ned 1
«ITonyyenue okcuaa yriepoja u
u3ydyeHue ero cBoictn. CBoiicTBa
KapOOHATOB»
18 Kpemnuwii u ero cBoiictBa. CUITUKATEHI. 1
19 O6006menue o teme «HemeTtambny 1
20 KoHTtposbHas pabora Ne2. 1
Tema No5: «Opranuueckue
BemiectBay. K./P.- mer. [Ip./p.- 1. 14uac

1 [Ipeamer opranndeckoit xumuu. Teopust 1
XHUMHAYECKOTO CTPOCHUS OPTaHHYECKUX
BemectB A.M.bytneposa. CoctaB
OpPraHUYeCKUX BEIICCTB.

2 Krnaccudukanus yrieBo10poIoB. 1
H3zomepus.

3 Homenknarypa yrieBoopoioB 2

4 [Tpaxtrueckas padora Ne5 1
«I[OKEB&TGJ'IBCTBO CcOCTaBa
OPraHMYCCKUX BCUICCTB»

5 CtpoeHue yrieBo10poI0B 1

6 Knaccudukanus kucaopoocoaepx amnx 1
opraHuyeckux Bemiects. [loHsTHE —
DYHKIIMOHAIBHBIC TPYIITIHL

7 Homenkiatypa Kuciopoaocoiepxamumx 2
OpPraHMYECKUX COCAMHEHUN
N3oMepust KUCIIOpOA0COIepIKaIINX OpT. 1
BEIIECTB

9 XUMHYECKHE CBOMCTBA yTIEBOA0POIOB 1
peaKIMK 3aMeIIeHUs

10 | Xumudeckue CBOMCTBA YTIIEBOAOPOIOB 1
peaKIMK TPUCOCTUHECHNUS, TOPCHHS

11 | Xumuueckue cBOICTBa 1
KHCIIOPOJIOCOIEPIKAIIIX OPTAaHHIECKUX
COCTMHEHUI peaKliy TOPESHHUSL.

12 | Xumudeckue CBOIMCTBa 1
KHCIIOPOIOCOIEPKAIINX OPTaHUYECKUX
COEMHEHMI Ka4€CTBEHHBIX PEaKIINil
Hroro no xypcy: 68uac




