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Pabouasi nporpamma no kypcy «Xumus». 8 kiace.
IosicHUuTeIbHAS 3aMUCKA.

Pabowas mnporpaMma 1O XWUMHUHM s OCHOBHOM IIKOJBI COCTaBJICHa Ha OCHOBE
DyHIAMEHTATBHOTO siipa cojepkaHus oOmiero obOpa3zoBaHuss W TpeOOBaHWM K pe3yiabTaTam
OCHOBHOTO o00mero oOpa3oBaHus, TMpeacTaBieHHBIX B @DenepalbHbBIM  TOCYJAPCTBEHHOM
oOpa3zoBaTenbHOM cTaHzapte oOmiero oOpa3oBaHUS BTOPOTO MOKOJEHHWs. B Hell yduThIBaroTCS
OCHOBHBIC WJICH IIOJIOKCHHSI TIPOTPaMMBI Pa3BUTHS M (OPMUPOBAHUS YHUBEPCATBHBIX YUCOHBIX
JEUCTBUM JUIs1 OCHOBHOIO 00LIEro 00pa3oBaHUs

XuMus, Kak OJHA U3 OCHOBOIOJIATAIONIMX OOJacTe eCTeCTBO3HAHUS, SIBISACTCS
HEOTHEMJIEMOW YacThi0 OOpa30BaHUS MIKOJBHUKOB. KaK/Iblii 4eIOBEK JKMBET B MHPE BEIIECTB,
MO3TOMY OH JOJDKeH HMMETh OCHOBBI (DYHJIAMCHTAIBHBIX 3HAHHM 10 XHMHH (XUMHYECKas
CUMBOJIMKA, XUMHUYECKHE TIOHATHS, (AKThl, OCHOBHBIC 3aKOHBl W TEOPHUH), TO3BOJISIONINE
BBIpAa0OTaTh TPEACTABICHUS O COCTABE BEIIECTB, WX CTPOCHUH, MPEBPAIICHHSX, MPAKTHYECKOM
WCTIOJIb30BAHNH, a TaK)Ke 00 OMacHOCTH, KOTOPYI0 OHH MOTYT TPEACTaBIATh. M3ydas XUMHUIO,
yyalmpecss y3HAalT O MaTepualbHOM €IMHCTBE BCEX BEIIECTB OKPYKAIOMIETO MHPAa,
0OyCIIOBICHHOCTH CBOMCTB  BEIIECTB HMX COCTAaBOM M CTPOCHHEM, [I03HABAEMOCTH U
MIPEACKAa3yeMOCTH XUMHUYECKHX sIBICHUM. lI3ydeHHe CBOMCTB BEIIECTB M UX IPEBPALLCHHUN
CTIOCOOCTBYET pa3BUTHIO JIOTHYECKOTO MBIIUICHHS, a TMpaKThdeckas paboTa ¢ BemlecTBaMU
(JrabopaTtopHBIE OMBITHI) — TPYAOJIOOUI0, aKKypaTHOCTH W coOpaHHOCTH. Ha mpumepe xumun
yUaIrecs MoJy4aroT MPEICTaBICHUS O METOIaX TIO3HAHUS, XapaKTePHBIX JIJIsl €CTECTBEHHBIX HAYK
(9KCTIEpUMEHTAITEHOM M TEOPETHUECKOM).

Pabowass mporpamMma ydeOHOTO Kypca MO XMMHUHM Ui 8 Kilacca pa3paboTaHa Ha OCHOBE
®I'OC BTOpOrO MOKOJEHHUs, HAa 0a3e MPOrpamMMbl OCHOBHOTO OOIIEro oO0pa3oBaHUS IO XUMHH
(6a30BbIi1 ypoBeHb) u aBTOpckoit mporpammbl O.C. INabpuensna, A.B. Kymmosoit. IIporpamma
OCHOBHOTO 0011ero obpazoBanus mo xumMun. 8-9 ximaccel. M: Jlpoda, 2015 r.  [lannas nporpamma
KOHKPETU3UPYET COJepKaHUE CTaHaapTa, AaET pacipeneieHre yueOHbIX 4acoB M0 pasienaM Kypca,
MOCJIEIOBATEILHOCTD U3YUYEHHUS TEM U Pa3JIeNiOB € yYETOM MEKIIPEIMETHBIX U MPEIMETHBIX CBS3EH,
JIOTHKHU y4eOHOTO Tpoliecca, BO3PACTHBIX 0COOCHHOCTEN yUaIInXcs

[Iporpamma paccuntana Ha 70 yacoB (2 4aca B HENENI0), B TOM YHCJIE Ha KOHTPOJIbHBIE
paboThI - 64acoB, MpaKTHUYECKHe paboThl 6 YacoB.

Copgep:xaHue TporpaMMbl HalpaBiIC€HO Ha OCBOCHHE YUYalIUMUCS 3HAHHUM, YMEHHH u
HaBBIKOB Ha 0a30BOM YpOBHE, UTO cOOTBeTCTBYeT OOpa3oBaTesIbHOM MpOorpaMmMe HIKOJIbI.

Lenu uzyuenus xumuu 6 8 knacce:

* OCBOCHHE Ba)XKHEUIIUX 3HAHUN OO0 OCHOBHBIX MOHATUSAX U 3aKOHAX XUMUU, XUMHUYECKON
CHUMBOJIUKE;

* OBJAJICHUE YMEHUAMH HAOMIOAaTh XMMHUYECKHE SBJICHHS, MPOBOJAUTH XUMUYECKUI
AKCMEPUMEHT, MPOU3BOJIUTH PAcUeThl Ha OCHOBE XMMHMUYECKUX (OPMYT BEUIECTB U ypaBHEHUI
XUMHYECKUX PEaKLIU;

* pa3BUTHE TO3HABATENLHBIX MHTEPECOB U MHTEJUIEKTYaJbHBIX CIOCOOHOCTEH B Ipoliecce
MPOBEJICHUSI XMMHUYECKOTO OKCIIEPUMEHTa, CaMOCTOATEIBHOIO MPUOOpETEeHUs 3HAHUM B
COOTBETCTBUU C BOSHUKAIOIINMHU KU3HEHHBIMU MTOTPEOHOCTAMU;

* BOCIHTAHHWE OTHOMIICHHS] K XMMHH KaK K OJHOMY M3 (PyHIaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U DIIEMEHTY 00IIe4eTIOBEeUYeCKON KyIbTYypHI;

* MPUMEHEHUE TIOMYYCHHBIX 3HAHUI U YMEHUU st 6€30MacHOTO MCTOIh30BaHUS BEIIECTB U
MaTepuanaoB B OBITY, CEIbCKOM XO3SCTBE M Ha MPOM3BOJACTBE, PELICHHS MPAKTUYECKUX 3a7ad B
MOBCETHEBHON JKW3HU, MPEAYNPEKICHHUS SBICHUH, HAHOCSIIUX Bped 3/0POBBIO UETOBEKa U
OKpy»Karolei cpeze.

3aoauu:

1.CdhopMupoBath 3HaHHE OCHOBHBIX TIOHATUN U 3aKOHOB XHMHH,

2.BocnuThIBaTh 00IIEYEIIOBEYECKYIO KYIbTYPY;

3. Yuuth HaOMOaTh, MPUMEHSTH MOJTYYCHHBIE 3HAHUS Ha MPaKTUKE.



Jluunocmuvivu pe3yapTaTaMM HU3YYEHHUs IpeaMeTa «XuMus» B 8§ Kiacce SBISIOTCS
CJIEYIOIIME YMEHHUS: 0CO3HABATh €IMHCTBO U LIEJIOCTHOCTh OKPY/KAIOIIEr0 MUPA, BOZMOXKHOCTH €T0
[I03HAaBa€MOCTH M OOBSICHUMOCTH Ha OCHOBE JIOCTH)KEHUM HAayKH; IIOCTEIIEHHO BBICTPAaUBATh
COOCTBEHHOE LIEJIOCTHOE MHPOBO33pPEHHE: OCO3HABaTh IMOTPEOHOCTH W TOTOBHOCTh K
camMo00pa3oBaHUIO, B TOM 4YHCIE M B pPaMKaX CaMOCTOSITEJIbHOM JeSTEITbHOCTH BHE IIKOJIBI;
OILICHUBATh KM3HEHHBIC CUTYallMd C TOYKH 3PEHHUS Oe301MacHOro o0pasza >KM3HHM M COXPaHCHHS
310pOBbsl; OLIEHMBAaTh SKOJIOTMYECKUMH PpPUCK B3aUMOOTHOILIEHHM 4YeJIOBeKa M  IMPHUPOJBIL.
(bopMHUPOBATH JKOJIOTUYECKOE MBIIUICHHE: YMEHHE OICHMBATH CBOIO ACATEIBHOCTh M IOCTYIKH
JIpYrUX JIIoJed € TOYKM 3pEHUs COXPAHEHHS OKpYXKalolled cpeabpl - TrapaHTa >KU3HH H
OJyaroroJrydus oIl Ha 3emMIie.

Memanpeomemnvimu pe3ylbTaTaMu U3Yy4EHHUS] Kypca «XUMMsD» SIBISETCS (OPMHUPOBAHUE
YHHUBEpCaJIbHBIX yueOHbIX aericTBuil (YV]).

Pecynamusnvle: caMocToATENTbHO OOHAPYXUBAaTh U (OPMYIMPOBATH yueOHYIO IpoOieMy,
OTIPEENATh 1eJIb Y4eOHOUM IesITeNbHOCTH; BEPCUM pEelIeHUsl MpoOieMbl, OCO3HaBaThb KOHEUHBII
pe3ynbTaT, BEIOUpATh M3 MPEATIOKEHHBIX U UCKATh CAMOCTOSTEIBHO CPEACTBA JIOCTHXKEHUS LIENH;
COCTaBJISATh UHAMBUAYAJIIHO WJIM B IPYIIE) IJIaH pelIeHus mpooseMbl; paboTas 1O IJIaHy, CBEPATh
CBOM JIEHCTBUS C LENbI0 M, NpPH HEOOXOJAMMOCTH, WCIpPaBJIATh OIIMOKKA caM BBbIJIBUTaTh
CaMOCTOSITENIbHO; B JMAJOre C Y4YHUTEJIEM COBEPUICHCTBOBATh CaMOCTOSITEIbHO BbIpaOOTaHHBIE
KpUTEpUU OLEHKU. BBIMYCKHUK MOJYYUT BO3MOKHOCTh HAYUHUTBHCSA: CaMOCTOSATEIBHO CTaBUTh
HOBBIE y4yeOHble Leiau U 3afadd. CamMOCTOSITENIbHO CTPOUTH >KU3HEHHBIE IJIaHbl BO BPEMEHHOMN
nepcrexktuBe. [Ipu muaHMpoBaHUM JOCTHKEHMS LEJNed CaMOCTOSTENbHO M aJEKBATHO YYUTHIBATH
YCIIOBUS M CPEICTBA UX JAOCTUXKEHHS. BBIIENsATh anbTepHAaTUBHBIE CIIOCOOBI JOCTHKEHUS LIETU U
BbIOMpaTh HauOosiee 3(PPekTHBHBIA cnocod. AIEKBaTHO OILIEHMBATh CBOM BO3MOXHOCTH
JNOCTHKEHHSI LEeIM ONpeAcNEHHOW CIIOKHOCTH B Pa3M4HbIX cdepax CcaMOCTOATENbHOM
NeSITeIbHOCTH.

Ilo3nasamenvuvie YY]I: aHanm3upoBaTh, CpaBHUBATh, KiaccuumupoBatb W 0000IIaTH
(akThl U SIBJICHUA. BBISBISATH MPUYKMHBI U CIEACTBUS MPOCTHIX sBJIEHUN. OCYyIECTBIATH CPaBHEHUE,
KJIaCCU(UKAIIUIO, CAMOCTOSITEIbHO BHIOMpAs OCHOBAHHS U KPUTEPUU ISl YKA3aHHBIX JIOTUYECKUX
omepanuii; CTPOUTh JIOTUYECKOE pacCyXKIEHHe, BKIIOYAIollee YCTAaHOBJICHHE MPUYUHHO-
ciencTBeHHBIX cBsizei. Co3/laBaTh CXEMaTUYECKHME MOJIEIH C BbBIJCIICHUEM CYIIECTBEHHBIX
XapakTepucTUK 00bekTa. COCTaBIATh TE3HUCHI, Pa3IMYHbIC BHUJIBI IUIAHOB (TPOCTBHIX, CIOXKHBIX U
1.11.). [IpeoOpazoBeiBaTh HHGOPMAIIMIO W3 OJTHOTO BUJA B APYroi (TaOnMIly B TEKCT U Mp.). YMETh
OTIPEeINATh BO3MOKHBIE UCTOYHUKU HEOOXOAMMBIX CBEJICHHH, MPOU3BOAUTH MOUCK MHPOPMAIUH,
aHAJIM3UPOBATh U OLICHUBATH €€ NOCTOBEPHOCTH. LIIKONbHBIE: OCYIIECTBISET PACHIMPEHHBIN MTOUCK
nH(pOpMaLUU C UCHOJB30BaHUEM pecypcoB OMOMMOTEeK M MHTepHeTa. CuuThiBaeT MH(MOPMALHIO,
MIPEJICTABICHHYIO C KCIOJIb30BAaHUEM paHEEe HEU3BECTHBIX 3HAKOB (CHMBOJIOB) MPH HAIMYUHU
WCTOYHHUKA, COJepKamiero ux ToJsikoBaHue. Co3maeT MOJENM W CXEMBbl JJs pelieHHs 3ajad.
[lepeBOIUT CIHOXKHYIO 1O COCTaBy HWHGOpMaLUI0 H3 TpadUUECKOT0 WJIA CHUMBOJIBHOTO
MIPEJICTaBJICHHS B TEKCT M HA00OPOT. Y CTaHABIMBAET B3aUMOCBSI3b OMHCAHHBIX B TEKCTE COOBITHIA,
SBJICHUH, TPOIECCOB. YYacTBYeT B MPOEKTHO- HCCIIENOBATENbCKON HesTeNbHOCTH. [IpoBOauT
HaOMOJICHNEe U SKCIEPUMEHT TOJ PYKOBOJACTBOM yuuTensd. OcyiiecTBisieT BbIOOp Hamboisee
3QPEeKTUBHBIX CIOCOOOB pEUIeHHs 33aJad B 3aBUCHUMOCTH OT KOHKPETHBIX YCIOBHI; JaeT
oTpesielieHue MOHATUAM. Y CTaHaBIUBACT MPUUMHHO-CIIEICTBEHHbIE CBA3U. O000IIaeT MOHATHS —
OCYILIECTBIISIET JIOTMUECKYIO OIEpAIUIO IEPEX0Ja OT BUJOBBIX IIPU3HAKOB K POJOBOMY IOHATHIO, OT
MOHATUS C MEHBIIUM OOBEMOM K MOHATHIO C OONBLIIMM O0BEMOM; OCYIIECTBISIET CPaBHEHHE U
KJIacCU(UKAIMIO, CAMOCTOSATENIBHO BBIOMpAsi OCHOBAHUS U KPUTEPUU IS YKA3aHHBIX JIOTMYECKHX
onepauuii.  CTpouTh KiIacCHU(UKALMI0O HAa OCHOBE JUXOTOMHYECKOTO JeJeHHs (Ha OCHOBE
OTpPHIIaHUSI) CTPOUTH JIOTMUECKOE pACCYKJCHHME, BKIIIOYAIOIIEE YCTAHOBJIEHHE MPUYUHHO-
CIICZICTBEHHBIX CBSA3€; OOBSICHSIET SBJICHUS, MPOLIECCHI, CBSI3M U OTHOILLIEHMS, BBIABIISIEMBIE B XOJI€
UCCIIEIOBAaHUS; 3HAET OCHOBBI YCBAMBAIOIIEIO YTEHHUsSI YMEET CTPYKTYPUPOBATh TEKCTHI (BBIAEISIET
[JIABHOE M BTOPOCTENEHHOE, IVIABHYK0 M0 TEKCTa, BBICTPAMBAECT IOCIEAOBATEIBHOCTD
ONUCBHIBAEMBIX COOBITUH) 3HAET OCHOBBI O3HAKOMHUTEIBHOTO UTEHHs; IOCIEI0BATEIbHOCTD



OTMCHIBAEMBIX COOBITHIA) - CTaBUTh MPOOJIIEMY, apryMEHTUPOBAaTh €€ aKTyalbHOCTh, -
CaMOCTOSITENIbHO TPOBOJUTh HCCIIEJOBAHME HA OCHOBE IPUMEHEHHUS METOJOB HaOJNIOJEHUS U
9KCIEPUMEHTA.

Kommynuxamuenvie YY]I: caMOCTOSITEIbBHO OpraHU30BBIBATh y4eOHOE B3aMMOJICHCTBUE B
rpymnme (onpeaensTs oOIIMe LENH, paclupeleNsaTh poJid, JOroBapuUBaThCs APYr C APYroM U T.[.).
konpHBIE: COOMIOAAET HOPMBI IMYOJIMYHOM pedYd U perjaMeHT B MOHOJIOTE€ M JUCKYCCHUHU.
@dopmynupyer cOOCTBEHHOE MHEHHE M IO3ULMI0, apryMeHTHpyer ux. KoopauHupyer cBoro
MO3UIINIO C TIO3ULUSMH MApTHEPOB B COTPYAHUUECTBE MPH BHIPAOOTKE OOIIETro. Y CTaHABIMBAET U
CPaBHUBACT pa3HbIC TOUKH 3PECHHUS, MPEXKIC YeM MPUHUMATh PEIIeHUs U Aenath Beioop. Croput u
OTCTaMBAET CBOIO MO3UIIMIO HE BPAXKACOHBIM JUISI OMMOHEHTOB 00pa3zoM. OcCyIecTBIsSET B3aUMHBIN
KOHTPOJb M OKAa3bIBAaCT B COTPYJHHYECTBE HEOOXOJMMYIO B3aMMOIIOMOIIb. OPTaHW30BBIBACT W
IJIAaHUPYET yueOHOE COTPYTHUYECTBO C YUMTENIEM U CBEPCTHUKAMU; OMPENCISITh eI U (QYyHKIIUU
YYaCTHUKOB, CIIOCOOBI B3aMOAEUCTBHUS; MJIAHUPOBATH 00I1IHME crIocOObl paboThl; yMeeT paboTaTh B
rpylnne — YCTaHaBIMBAeT pabouue OTHOIIEHUS, d(PPEKTUBHO COTPYAHMYAET M CIIOCOOCTBYET
MPOJAYKTUBHOM KOOTIEpAIlUM; UHTETPUPYETCS B TPYIIY CBEPCTHHUKOB M CTPOUT MPOJIYKTUBHOE
B3aMMOJICIICTBHE CO CBEPCTHUKAMU U B3POCIBIMH. YUUTHIBaTh pPa3HbIe MHEHHS M HHTEPECHl U
000CHOBBIBATh COOCTBEHHYIO TO3UIMIO. BBIMYCKHUK TIOJYYUT BO3MOXKHOCTh HAYUYHUTHCS: -
MPOJYKTUBHO pa3pemarh KOH(PJIUKTH HA OCHOBE y4€Ta MHTEPECOB M TMO3MIIUN BCEX yJaCTHUKOB,
MOMCKa W OIICHKH aJbTePHATHUBHBIX CIIOCOOOB pa3pelieHus] KOH(IMKTOB, JIOTOBAPUBATHCS U
MPUXOJUTh K OOIIEeMYy pEIICHUI0 B COBMECTHOW MEATEIbHOCTH, B TOM 4YHCJIE B CHUTyalluu
CTOJIKHOBEHUSI MHTEPECOB; - OpaTh Ha ce0s MHUIIMATUBY B OpPraHW3allud COBMECTHOTO JCHCTBUS
(menoBoe NMIEPCTBO); -BIAJETh MOHOJOTMYECKOW U JHAJOTMYecKod Qopmamu pedd B
COOTBETCTBHUU C TPAMMATHYECKUMU W CHUHTAKCHUYECKUMH HOPMaMU POJHOTO SI3bIKA; -CJEI0BaTh
MOPAJIBbHO-3TUYECKUM M TCUXOJOTHYECKHUM NpUHIUIAM OOIICHHUS M COTPYAHHYECTBA Ha OCHOBE
YBOXHUTEIBHOTO OTHOLIEHUS K MapTHEpaM, BHUMAaHUS K JMYHOCTH JPYroro, ajaeKBaTHOIO
MEXJIMYHOCTHOTO BOCIPHATHS, TOTOBHOCTH aJ€KBAaTHO pearupoBaTb Ha HYXKIbl JAPYrUX, B
YaCTHOCTH OKa3bIBaTh IMOMOIIbL M HMOLMOHAIBHYIO MOAJEPXKKY NapTHEpaM B Ipoliecce
IOCTUIKEHU OOIIEN 11EJTH COBMECTHOM AESITEILHOCTH.

Ilpeomemnvimu pe3yabTaTaMM U3YYEHUS TMpEAMETa SBISIOTCA CIEAYIOUINe YMEHHS:
OCO3HAHHE POJIM BEIIECTB: - ONPEACNATh POJb PA3IUYHBIX BELIECTB B MPHUPOJIE U TEXHUKE; -
OOBSCHATH POJIb BELIECTB B UX KPYroBopoTe. PaccMOTpeHne XUMHUYECKHX MPOILIECCOB: - IPUBOIAUTD
MIpUMEPbl XUMUUYECKUX MPOLIECCOB B MPHUPOJIE; - HAXOAUTh YePThl, CBUAETEILCTBYIOUINE 00 00LINX
MPU3HAKAaX XUMUYECKHX MPOIIECCOB U UX paznuuusix. Vcrnoap30BaHNE XUMUYECKUX 3HAHUM B OBITY:
- 00BACHATH 3HAYCHHE BELIECTB B KU3HU U XO3SAUCTBE uenoBeka. OObSICHIATh MUP C TOYKU 3PEHUS
XUMHH: — TIEPEYUCIIATh OTIMYUTENIbHBIE CBOMCTBA XMUMUYECKUX BEIIECTB; — pa3jinyaTh OCHOBHBIC
XMUMHYECKUE MPOIECCHI; - ONMPEAEsATh OCHOBHBIE KJIACChl HEOPraHWYECKUX BEIIECTB; - MOHUMATh
CMBICTT XHMHUYECKHX TepMUHOB. OBllaJleHHEe OCHOBaMU METOJOB IO3HAHUS, XapPaKTEPHBIX IS
€CTECTBEHHBIX HAyK: - XapaKTepH30BaThb METOJIbI XUMHUYECKON Hayku (HaOroJeHHe, CpaBHEHUE,
SKCIEPUMEHT, U3MEPEHUE) U UX POJIb B TO3HAHUU MPUPOMIBI; - MPOBOJUTH XUMUUYECKUE OTBITHI U
OKCIEPUMEHTHI M OOBSCHATH UX pPEe3ylbTaThl. YMEHHUE OLIEHHWBATh MOBEJCHUE YEJOBEKa C TOYKH
3peHusi XMMHUYEeCKOW 0e30MacHOCTH M0 OTHOIICHHWIO K YENOBEKY M MPUPOJE: - HCIOJIb30BaTh
3HAHMUSI XUMUU TIPU COONIOJICHUH TPABHI HCIOJIb30BaHUS OBITOBBIX XMMUYECKUX IMPENapaToB; -
pa3nuyaTth OMacHbIE U 0€30TIaCHBIE BEIIECTBA.

Pabouas mporpamMmMa mocTpoeHa Ha OCHOBE KOHIIEHTPHUYECKOTO MOJX0Ja. DTO JOCTUTAeTCs
MyTEM BBIWICHEHUS AMJAKTUYECKON EeAUHUIBI — XUMHUYECKOIO SJEMEHTa - U JajdbHEHIIeM
YCIOKHEHUU U PACIIMPEHHUH €€: 3/IeCh TAKOBBIMU BBICTYMAIOT ()OPMBI CYIIECTBOBaHUS (CBOOOHBIE
aTOMBI, IIPOCTBIE U CIIOKHBIE BEIIECTBA). B mporpamMmMe y4uThIBaeTCS peaiu3ans MEKIPEIMETHBIX
cBsi3el ¢ kypcom ¢usuku (7 kmacc) u Ouonoruu (6-7 Kiaccel), T/A€ JaeTCs 3HAKOMCTBO CO
CTpPOEHUEM aTOMa, XMMHUYECKON OpraHu3aIfei KIeTKH U mpoleccaMu ooMeHa BerecTB. OCHOBHOM
dbopmoit opraHuzamuu y4eOHOTO TMpoliecca SBISIETCS KIIACCHO-ypOYyHas cucreMa. B kauecTBe
JOTIOTHUTENBHBIX (OPM OpraHu3aluu 00pa30BaTENBLHOTO MpOIlEcca HCMIOIb3YeTCs CHCTeMa
KOHCYJIbTAIIMOHHON TOICPKKHU, MHIUBUYyATbHBIX 3aHATUH, CAMOCTOSITeNIbHAS padoTa yJaImxcs ¢



MCTIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMALMOHHBIX TexHosoruil. [Ipeobnanaromert ¢dopmoit
KOHTPOJISI BBICTYNAIOT TUCBbMEHHBIN (CAMOCTOATENbHBIE U KOHTPOJIbHBIE pa0OThI) U YCTHBIN OIIPOC
(cobecenoBanue), TECTUPOBAHHE.
Coaepikanue NporpaMMabl.
Beenenne. IlepponavyabHble XUMHU4YeCKHe NOHATHS (8 4acoB)

[Ipenmer xumum, MeToasl TMO3HAHMSA B XMMHUHU:  HAONIOAEHUE, OKCIIEPHMEHT,
MoienupoBanue. McTouHnKN XuMUYecKoi nHpOpManny, ee MOIydeHHe, aHaJIl3 U MPECTaBICHIE
ero pe3ynpTatoB. [loHATHE O XMMHYECKOM 3JIeMeHTe U (popMax ero CymecTBOBaHUS: CBOOOHBIX
aTOMax, IPOCTBIX U CJIOKHBIX BelecTBax. [IpeBpamienus Bemects. OTanune XUMHUYECKUX PEaKIIUM
oT (u3muecKkux sBIieHUH. Poih XuMum B KU3HU 4elioBeka. Xemodumus u xemohoous. Kparkue
CBEICHMUSI W3 MCTOPUM BO3HUKHOBEHMS U pa3BuTus xumuu. llepumon anxumuu. Ilonstue o
¢unocopckom kamue. Xumusa B XVI B. Pazsutue xumun Ha Pycu. Posb 0TeuecTBEHHBIX yUEHBIX B
CTAaHOBJIGHUM XHMHYECKOM Hayku - paboTel M. B. JlomonocoBa, A. M. Bbyrnepoma, . .
MenneneeBa. XuMUYecKasi CHUMBOJMKA. 3HaKH XUMHUYECKUX JJIEMEHTOB U TPOMCXOXKIEHHE HX
Ha3BaHui. Xumuueckue ¢opmynbl. Nuaekcel u koddduimentsl. OTHOCHUTEIBHBIE ATOMHAS U
MOJIEKYJsipHasi Macchl. Pacuer MaccoBOM 10JIM XMMHMUYECKOTO 3J€MEHTa Mo (opmylie BellecTBa.
[Tepuonnueckas cucrema xumuyeckux sneMmeHToB . M. MenneneeBa, ee CTpykTypa: Majble U
0oJbIIME TEPUO b, TPYIIbI U MOArPYNIbI (T1aBHAs W mobouHas). [lepuoanueckas cucremMa Kak
CIPaBOYHOE OCOOUE IS MMOITYUYEHUS CBEACHUM O XUMUYECKHUX DJIEMEHTAaX.

Pacuerneie 3agaun. 1. HaxoxeHHe OTHOCUTEIBRHOW MOJIEKYJISPHOW MacChl BEIIECTBA IO
ero XuMuueckoi ¢opmyie. 2. Boruncienne MaccoBoil 10JIM XMMHUYECKOTO AJIEMEHTA B BELIECTBE 110
ero opmyre.

Hdemoncrpaimu. 1.Monenu (mapocTepHEBbIE) pa3IuYHbIX MIPOCTHIX U CIOKHBIX BEIIECTB.
2. Konnekuusi CTEKJISTHHOM XUMUYeCcKo nocyapl. 3.Koyuteknus MaTepranoB U U3EIUi Ha OCHOBE
amoMmuHus. 4. B3aumoaeiicTBue Mpamopa ¢ KUCJIOTON U MIOMYTHEHUE W3BECTKOBOW BO/IBI.

JlaGopaTopHbie omnbIThl. 1.CpaBHEHHE CBOWCTB TBEPHBIX KPUCTAUIMYECKUX BEIICCTB H
pactBopoB. 2.CpaHeHHE CKOPOCTM HWCIAPEHHs BOJABI, OJEKOJOHA W S3TUJIOBOrO CIOHpTa C
(GbuIBTpOBANBHOM OyMaru.

[Ipaktuueckas padora Ne 1 "IIpaBuna TexHuku 0€30MaCHOCTH MPU PadOTE B XUMUUYECKOM
kabunere. JlabopaTopHoe ob6opynoBaHue u oOpalieHue ¢ HuM'".

Tema 1. ATOMBI XMMHYECKHX 3JIeMeHTOB (9 JacoB)

AToMBl Kak (opma CyIIEeCTBOBaHMSI XUMUYECKUX 3JeMEeHTOB. OCHOBHBIE CBEICHHUS O
CTpoeHUH aToMOB. JlokazaTenbcTBa CIIOKHOCTU CcTpoeHust atoMoB. Omnbitel Pesepdopna.
[Inanerapnas wmogxens cTpoeHuss aroma. (CocTaB aTOMHBIX SiJep: MPOTOHbI U HEHUTPOHBI.
OtHOocuTeNnbHAas aTOMHas mMacca. B3anMMOCBSA3b NMOHATUN «IPOTOH», «HEUTPOH», «OTHOCHUTEIbHAsS
aToMHas Maccay». 3MeHeHue yuclia MPOTOHOB B sipe aroma - 00pa30BaHHE HOBBIX XMMHYECKHX
aneMeHTOB. V3MeHeHue Yrciia HEeHTPOHOB B sape aroma - oOpa3oBaHHe H30TONOB. COBpEeMEHHOE
ONpE/ICTICHUE TOHATUS «XUMUYECKUU 3neMeHT». M30Tombl Kak pa3HOBUIHOCTH AaTOMOB OJIHOTO
XUMHUYECKOTO 3JIeMEHTa. DJIEKTpOHbl. CTpPOEHHE 3JEKTPOHHBIX YPOBHEM aTOMOB XHMHMUYECKHX
3JIEMEHTOB MallblX nepuojoB mnepuoaudeckod cucremsl J[. WM. Mengeneea. Ilonsarue o
3aBEpUICHHOM M HE3aBEpIICHHOM 3JIEKTPOHHOM clioe (3HepretudeckoMm ypoBHe). Ilepuonnyeckas
cucreMa xuMudeckux snemeHToB [[. M. MeHneneeBa u cTpoeHHe aTOMOB: (PU3MUYECKHI CMBICI
MIOPSIIKOBOTO HOMEpA AJIEMEHTa, HOMepa IpyIIibl, HOMepa nepuoja. MzMeHnenune uncia 31eKTpOHOB
Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aToMa XMMHUYECKOTO 3JIEMEHTa - 00pa30BaHUE MOJIOKUTEIbHBIX
U OTpHIATETBbHBIX MOHOB. MoOHBI, 00pa3oBaHHBIE aTOMaM{ METaUIOB M HeMeTasioB. [IpuuuHb
M3MEHEHHs] MeTAJUIMYECKMX M HEMETaJUIMYeCKUX CBOMCTB B mepuojax M rpymmnax. ObpasoBaHue
OunapHbIX coeauHeHuil. Ilonatue 00 wuoHHON cBsi3u. CxemMbl 00pa3oBaHUS HOHHOM CBSI3M.
B3aumMopelicTBie aTOMOB XMMHUYECKHX HIIEMEHTOB-HEMETAIJIOB MEXIy c000i - oOpazoBaHHe
JIBYXaTOMHBIX MOJIEKYJ TMPOCThIX BemiecTB. KoBalleHTHass HEMOJsIpHAas XUMHUYECKash CBS3b.
DJNEeKTpOHHBIE U CTPYKTypHBIE (hopMyibl. B3aumoneiicTBue aTOMOB XHMHUYECKUX 3IIEMEHTOB-
HEMETANIOB ~ MeXJay coboii - oOpa3oBaHMe  OMHAapHBIX  COEAMHEHUH  HEMETaslIoB.
OneKTpOOTpULATENBHOCTD. [I0HATHE 0O KOBaJIEHTHOM MOJIApHON CBA3M. [IoHATHE O BaJIEGHTHOCTH Kak




CBOMCTBE aTOMOB O0Opa30OBBIBaTh KOBAJIEHTHbIE XuMHueckue cBs3u. CocraBiaenue Gopmyn
OMHApHBIX COCIUHEHHWH MO BaJCHTHOCTH. B3ammojeiicTBUE aTOMOB XUMHUYECKHUX 3JIE€MEHTOB-
METaJUIOB MEXIy co00il - 0Opa3oBaHne METAJUIMYECKUX KpUCTAIIOB. [loHATHE O MeTaTMUeCcKOn
cBsa3u. JleMoHcTpanmu. Mojenu aroMOB XUMHYECKMX 3iieMeHTOB. Ilepuoauueckas cucrema
XUMH4YecKuX 35eMenToB . 1. Menaeneena.

JlaGoparopHble  onbIThl. 3.MojenupoBaHue NPUHLUINA JEUCTBUH  CKaHUPYIOIIETO
Mukpockona. 4.M3rorosiaenue Mojieneid OMHapHbIX coeuHeHui. 5.O3HaKoOMIIEHUE C KOJUIEKIUAMU
METAJUIOB.

Tema 2. IIpocTsie BemecTBa (7 4acoB)

[TonoxxeHne MeTayioB ¥ HEMETAJJIOB B MEPHOIUYECKON CHCTEME XMMHUYECKUX AJIEMEHTOB
. . Menneneesa. BaxkHeillme mpocThie BEIIECTBA - METAJUIbL: KEJIE€30, aJIOMUHUM, KaJbLIHiA,
MarHuii, Hatpuii, kanuil. O01ue puznyeckue cBoiicTBa MeTauloB. BaxkHeilne nmpocTeie BelecTBa
- HeMeTaJUTbl, 00pa30BaHHBIE aTOMaMU KHCIIOPOJa, BOJOPOJa, a30Ta, cephl, pocdopa, yriaepona.
Monekyabl  TPOCTHIX  BEIIECTB-HEMETAUIOB:  BOJOPOJA, KHUCIOpOJa, a30Ta, TaJOT€HOB.
OtHocuTenbHasi MoJieKyisipHas Macca. CHnocCOOHOCTP aTOMOB XHMMHYECKHX OJEMEHTOB K
00pa30BaHUI0 HECKOJBKHX TMPOCTHIX BEIIECTB - aUIOTPOIHUs. AJUIOTPOMHBIC MOJAUPUKALINH
kuciopoa, pochopa u oroBa. MeTalTMIeCKue U HEMETAJUTMYECKHUE CBOMCTBA MPOCTHIX BEIIECTB.
OTHOCUTENBHOCTh JIEJICHUSI TPOCTHIX BEIIECTB Ha METaUIbl M HeMmeTauibl. Yucio ABorampo.
KonunuectBo BemectBa. Mousib. MosmsipHass macca. MonsipHblii 00beM Tra3000pa3HbIX BEIIECTB.
KpaTHble eIWHUIBI KOJMYECTBA BEIIECTBA — MHJUIMMOJIP M KHJIOMOJb, MWJUIUMOJISIpHAS H
KHJIOMOJISIPHAsE MAacChl BEMIECTBA, MIUIMMOJISPHBIM M KHJIOMOJSIPHBIH OOBEMBI Ta3000pa3HbIX
BemecTB. PacdyeTsl ¢ HWCTHOJMB30BAaHUEM TOHSITHH «KOJHMYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJIIPHBIN 00BEM Ta30B», KITOCTOSIHHAS ABOTAIPOY.

Pacuernbie 3ayiaun. 1. Beraucnenne MOJISPHOM MacChl BEMIECTB N0 XUMHYECKUM (popmysam.
2. PacueTsl ¢ MCMOMB30BaHUEM MOHATHI «KOJUYECTBO BEIIECTBA», «MOJIIPHASI MACCa», «MOJISIPHbBIN
00BEM ra3oBy», «IOCTOSTHHAS ABOTaApO».

JleMoHcTparmu. OOpasnsl Genoro W ceporo osoBa, Oemoro W KpacHoro ¢ocdopa.
HekoTopbie MeTamuibl M1 HEMETaJUTbl KOJIMYECTBOM BelecTBa 1 Moiab. Mojens MoJisipHOro oObeMa
ra3000pa3HBIX BEIIECTB.

JlaGopaTopHbie onbIThL. 6. O3HAKOMIICHHE C KOJUICKIIMAMU HeMEeTaIIoB. 7. O3HaKOMJIEHHUE C
KOJUIEKIIUSIMH OKCHUJIOB.

Tema 3 . CoenniHeHHsI XHMHYECKHUX 3J1eMeHTOB (144acoB)

Crenenp oxucieHus. CpaBHEHHE CTENEHU OKHCIEHUS U BalleHTHOcTU. OmpeneneHue
CTETNIEHU OKHUCJICHHs 3JEMEHTOB Mo XuMmuueckod dopmyine coeauHenus. CocraBieHue (Gpopmyin
OMHApHBIX COEQUHEHHM, OOmMi crocod WX Ha3biBaHWs. bUHapHBIE COETUHEHHS METalIOB M
HEMETAJJIOB: OKCHABI, XJIOpuabl, cynbpuabl u ap. CocraBienwe wux ¢opmyn. bunapabie
COEIMHEHUS] HEMETAJJIOB: OKCHUJIBI, JIETy4re BOJOPOIHBIE COeTUHEHMS, UX cocTaB. [IpeacraBurenu
OKCHUJIOB: BOJIa, YIJIEKUCIBIA Ta3 W HeramieHas u3BecTb. lIpeacTaBUTenu JETyduX BOJOPOIHBIX
COeMHEHUI: XJIOpoBOoAOpoa W ammuak. OCHOBaHHS, UX COCTaB M Ha3BaHUA. PacTBOpUMOCTH
OCHOBaHUN B Boje. Tabmuma pacTBOPUMOCTH THIPOKCHIOB U cojeil B Boze. [IpeacraBurenu
IeJIoYei: THAPOKCUABI HATpHUs, Kaiud W Kanblus. [loHSATHE O Ka4eCTBEHHBIX pPEAKIHSIX.
Nuaukatopel. M3MeHeHHe OKpackd HHAMKATOPOB B IIENOYHOM cperne. KucnmoTel, MX cocTaB u
HazBaHus. Knaccuduxanms kucnor. [IpencraBurenu KUcioT: cepHasi, cojsiHas U a3oTHas. [lonarue
0 IIKaJe KUCIOTHOCTU —Ikana -pH. M3MeHeHnne okpacku HHAUKATOPOB B KUCIOTHOM cpene. Conmu
KaK MPOM3BOJHBIE KHUCIOT U OCHOBaHM. X cocTtaB u Ha3BaHus. PacTBopuMOCTh colnieii B BOJeE.
[IpencraButenu coneit: xmopua Hatpus, kapOoHat u ¢ocdar Kampius. AmopdHble U
KpUCTAIJIMYECKUE BellecTBa. MEXMOICKYIsIpHbIE B3aUMOJEHCTBUSA. THIBI KPUCTAITTHYECKUX
pEIIeTOK: MOHHAsI, aTOMHAsl, MOJIEKYJIsIpHAs U MeTa/uTndeckasi. 3aBUCUMOCTh CBOWCTB BEILIECTB OT
TUTIOB KPUCTAIMYECKUX DEHIETOK. BeriecTBa MONEKYASPHOTO M HEMOJEKYISPHOTO CTPOCHUS.
3aKOH MOCTOSIHCTBA COCTaBa IS BEUIECTB MOJEKYJISPHOTO CTpoeHUs. UNCThIE BEIIecTBAa M CMECH.
[Tpumepsl KUIKUX, TBEPIBIX U ra3000pa3HbIX cMmeceil. CBOMCTBA YMCTHIX BEUIECTB U cMmeceil. Ux




coctaB. MaccoBasi 1 00beMHas J10JI1 KOMIIOHEHTa cMecH. PacdeTsl, cBs3aHHbIE C UCIOJIb30BAaHUEM
MIOHATHS J10JI.

Pacuernble 3aaun. 1. Pacuer maccoBoif 1 00beMHOI J0JIeli KOMIOHEHTOB CMECH BEIIECTB.
2. BbruncineHue MaccoBOM JOJM BEHIECTBA B PACTBOPE IO M3BECTHOW Macce pPacTBOPEHHOIO
BELIECTBA M Macce pacTBopuTens. 3. BbrumciaeHwe Macchl pacTBOPSIEMOIO BEIIECTBA U
pacTBopuUTEINs, HEOOXOIUMBIX JJIsi IPUTOTOBJIEHHUS ONPEICIEHHONM Macchl pacTBOpa C M3BECTHOM
MAacCOBOM J0JIE paCTBOPEHHOTO BEILIECTBA.

Hemoncrparmu. OOpa3ubl  OKCHAOB, KHCJIOT, OCHOBaHUHW ©  coieil. Mojenu
KPUCTAJTIMYECKUX PELIETOK XJIOpHUAa HaTpus, anMasa, okcuaa yraepoaa (IV). Kucnorno-menounsie
MHMKATOPbl, U3MEHEHUE OKPACKH B Pa3IMUHBIX CpeaxX. Y HUBEPCAIbHbIN UHIMKATOP U U3MEHEHHE
€ro OKpacKH B pa3jIMyYHbIX Cpeaax.

JlaGoparopHble omnbIThl. 8. O3HAKOMIIEHHE CO CBOWcTBaMM amMMMaka. 9. KauecTBeHHbIe
peakuuu Ha yriekucablid ra3. 10. Omnpenenenue pH pacTBOpOB KHCIIOTHI, IIEJIOYHM U BOJBI.
11.0Onpenenenne pH pacTBOpOB JHMMOHHOIO U s0JOYHOIO COKOB Ha cpe3e IUIOJOB.
12.03HakoMJIeHHE € KOJUIEKIUSAMU cosield. 13.03HakoMiieHHE ¢ KOJIIEKIUEH BELIECTB C Pa3HbIM
THIIOM KPHUCTAJUIMYECKOUN pemieTKH. M3roToBieHne Moienei, KpUCTALINYECKUX PEIIETOK.

[pakTnueckas padota Ne2 "OumcTka 3arpsizHeHHOW mnoBapeHHOM conu" IlpakTuueckas
pabora Ne3 "[IpuroTomieHWe pacTBOpa C OMPEACICHHOWM MAacCOBOM JOJEH pacTBOPEHHOTO
BemecTna"

JlaGoparopHble onbIThl. 14. O3HaKOMIIEHHE ¢ 00pa3laMu TOPHON TOPO/IBL.

Tema 4. U3meHeHus1, mpoucxoasiue ¢ Bemecrsavu (11uacos)

[TonsiTEe SIBIIEHUI KaK U3MEHEHUH, MPOUCXOJAIINX C BEIIECTBAMU. SIBJIEHUA, CBSI3aHHBIE C
M3MEHEHHEM KPHUCTaJUIMYECKOTO CTPOEHUS BELIECTBa MPHU MOCTOSHHOM €ro cocTaBe, (U3NYECKue
ABJIcHNA. DPU3NYECKUE SBJICHHUS B XUMHUHU: JUCTWULALNSA, KPUCTAUIM3ALMsA, BBIIAPUBAaHUEC H
BO3TOHKA BEIIECTB, LIEHTpU(yrupoBaHue. SIBjIeHus, CBA3aHHbIE C U3MEHEHHEM COCTaBa BEIECTBa, -
XuMudeckue peakuuu. [Ipu3Haku u ycnoBus NpoTekaHus XUMHUYECKUX peakuuil. IlonsaTre 06 sk30-
U DHIOTEPMHYECKHX peakuusax. Peaknum TropeHMs KaK 4YacTHBIM Cllydaldl JK30TEpMHUYECKHX
peakuuii, IPOTEKAIOIMUX C BBIIEICHUEM CBETA. 3aKOH COXPAHEHHUS MACCHl BEHIECTB. XMMHYECKHE
ypaBHEHMs. 3HaueHHe WHAEKCOB U Ko3(dduuueHtoB. CocTaBieHUE YpaBHEHHMM XHUMHUYECKHX
peakuuii. PacueTsl Mo XMMHUYECKHMM YpaBHEHUsM. PellleHne 3a7ad Ha HaXOXKJIEHUE KOJIUYECTBA
BEIIECTBA, MacChl WK 00bEMa MPOJYKTa PEAKIMU 10 KOJIMYECTBY BELIECTBA, Macce WM 00beMYy
HCXOJHOTO BeniecTBa. Pacdersl ¢ MCIOIB30BaHUEM IMOHATHS «IOJSD», KOTJa HCXOJHOE BELIECTBO
JAHO B BHUJE PACTBOPA C 3aJaHHOM MAacCCOBOM [0JIEH PACTBOPEHHOTO BEIECTBA WU CONEPIKHUT
ONPEICICHHYIO JOJII0 IpuMmeced. Peakuum pasnoxxeHus. lloHATHE O CKOpPOCTM XMMHMYECKHX
peaKui. Karanuzaropsi. DepMEHTHI. Peakmuu COCTMHEHUS. Karaautuueckue u
HeKaTanuTuyeckue peakuuud. OOpatumble M HeoOpaTHMble peakuuu. Peakuumm 3amelieHus.
ONEKTPOXUMHUYECKAN DSl HANpPsKEHUH METaIOB, €0 HMCIIOJIb30BAHME MJI IPOTHO3UPOBAHHUSA
BO3MOXXHOCTH IIPOTEKAaHUs peakUuid MEXIy MeETaJulaMH M pPACTBOPaMH KHUCIOT. Peakuun
BBITECHEHHs] OJHUX METaJIOB U3 PAcTBOPOB UX COJIeH ApyrMMHM MeTamiamu. Peakiuu oOmeHa.
Peakiun HelTpanu3auuu. YciaoBHs HNPOTEKaHUS peakuuid oOMEHa B pacTBOpax 0 KOHUA. Tumbl
XUMUYECKUX peakiuil (1o Npu3HaKy «4UCIIO U COCTaB UCXOJHBIX BEIIECTB U MPOJYKTOB PEAKLIUN)
Ha NpUMEpPE CBOMCTB BOJBL. Peakums pas3iiokeHus - 3JI€KTpoJu3 BoAbl. Peakuuu coequHeHMs -
B3aUMOJICHICTBUE BOJABI C OKCHJIAMU METAUIOB U HeMeTauloB. [loHsaTHe «ruapokcuiel». Peakuun
3aMEIEHUs - B3aUMOJAEHCTBHE BOJIbI C IIENOYHBIMH U IEJI0YHO3EMEIBbHBIMYU MeTallIaMu. Peakunn
oOMeHa (Ha mpuMepe THApoJin3a Cylb(uaa aTfOMUHNS U KapOuJia KaJbIus).

Pacuernble 3amaun. 1. BelunciaeHne no XMMUYECKUM YPaBHEHMSM MacChl WIM KOJMYECTBA
BEIIECTBA T10 M3BECTHOM Macce WIM KOJMYECTBY BEIIECTBA OJHOTO M3 BCTYMAIOMIMX B PEAKIIMIO
BEIIECTB WJIM TMPOJYKTOB peakuuu. 2. Bprumcnenue macchl (KOJMYECTBAa BeLIECTBA, 00bema)
MIPOJIyKTa PEAKIMH, €CIM H3BECTHA Macca HMCXOJHOTO BELIECTBA, COJAEPKAILETO OIPENEICHHYIO
1o npumeceit. 3. Boruncnenue maccel (KOJMYECTBA BEIIECTBa, 00beMa) MPOAYKTa PEaKiiu, eClu
M3BECTHA Macca pacTBOPa U MaccoBas J0JI1 PACTBOPEHHOTO BemecTBa. [JlemoHncrparmu. [Ipumepsr
¢usnueckux snenuil. l.IlnaBnenue mapaduua. 2. Bosronka ioma uiaum OGEH30HHON KHUCIOTHI.




3.PactBopenne oxpamieHHbIX coneil. 4./uddy3us AymUCTBIX BEMIECTB C TOPSIICH JaMIIOYKU
HakanuBaHus. [IpuMepbl XUMHUECKUX SIBJICHUI: a) TOpPEHUE MarHus; 0) B3aUMOJCHCTBUE COJSTHON
KHCIIOTBI C MpPaMOpOM WM MenoMm; B) nosiyuenue rujpokcuaa meau (II); r) pactBopenue
MOJYYEeHHOTO THAPOKCHA B KUCJIOTAX; A) B3aumoaercteue okcuaa meau (II) ¢ cepnoit kucioroit
MIPY HArPEBaHUM; €) pa3IoKEHUE TIEPMaHraHaTa KaJIns; JK) B3aUMOJICHCTBUE pa30aBIEHHBIX KUCIOT
¢ MeTayuiaMu. PasnoskeHuwe mepoKcuaa BOJOpOJa TMOMOINBIO TUOKCHIA MapraHila M KaTasla3bl
KapTo(ens Wi MOPKOBH.

JlaGoparopuble onbIThl. 15.1IpokanuBanue mMenu B MJIaMEHM CHOMPTOBKU WJIM TOpesku. 16.
3amenieHue meau B pactBope xiopuaa menu (1) sxemezom.

Tema 5. PacTBopenue. PactBopbl. Peakumu HOHHOT0 00MeHa M OKHCIUTEIbHO-
BOCCTAHOBHMTeJIbHbIe peakuuu. (18 yacos)

PactBopenne kak  ¢usMko-xumuueckuil  mpouecc. Ilonstue o  ruzgparax u
Kpuctauioruaparax. PactBopumocth. KpuBbie pacTBOpUMOCTH Kak MOJIENb 3aBUCHMOCTH
pPacTBOPUMOCTH TBEPJBIX BEIIECTB OT TeMmmeparypbl. HacblllieHHble, HEHACHIIICHHBIE |
MEPECHIIICHHBIC PACTBOPHL. 3HAYEHHE PACTBOPOB IS MPHUPOIBI U CEIbCKOTO X03siicTBa. [loHsTHE
00 2JEKTPOJIUTUYECKON AUCCOIHAIINH. DJIEKTPOIUTHI U HEANEKTPOIUTHI. MEXaHU3M TUCCOIUAIlAN
AJNIEKTPOJIUTOB C PA3JIMUYHBIM THIOM XUMHUYECKOW CBsi3H. CTENeHb DJIEKTPOJTUTHYECKOM
muccormanui.  CuiibHBIE W cha0ble  deKTpoHuThl.  (OCHOBHBIE — TIOJIOKEHHUST  TEOPHH
ANEKTPOJIUTHYECKON nucconmanni. VIoHHbIE ypaBHEHUS pEaKlMil. Y CIIOBHS MPOTEKAHUS PEaKIUH
oOMeHa MEX Ty JJIEKTPOJIUTAMHU JI0 KOHIA B CBETE€ HOHHBIX mpescTaBiaeHuid. Knaccudukarus noHos
1 ux cBoiicTBa. Kucnotsl, ux xinaccudukanus. J(uccoruanus KUCIOT U UX CBOMCTBA B CBETE TEOPUU
ANEKTPOJUTUYECKOW Juccoranuu. MONEKynsipHble W HOHHBIE YPaBHEHHsI PEAKIUN KHCIOT.
B3anmopeiictBue KHUCIOT C MeTaulaMU. OJEKTPOXMMHUYECKUH PSAJl HANPSDKEHUHA METaJUIOB.
BsauMonelicTBue KHCIOT € METaJUIaMH M OKCHIAMM MeETAJUIOB. B3aumMoaelcTBHE KHUCIOT C
OCHOBAHMSIMHM - peakiusg HeuTpanu3anuu. B3aumomelcTBue KUCIOT ¢ cojsiMu. Mcmonb3oBanue
TaOJIMLBl PACTBOPUMOCTU JJISl XapaKTEPUCTHKU XUMHUYECKHX CBOMCTB KHUCIOT. OCHOBaHMS, UX
knaccudukanus. Jlucconuanuss OCHOBaHMM M UX CBOMCTBA B CBETE TEOPUM DJICKTPOJHTHUCCKOU
qucconanuu. B3anMoneiicTBHEe OCHOBAHMM € KHMCIIOTaMH, KUCIOTHBIMH OKCHJIAMH U COJISIMM.
Hcnonb3oBanue TabaUIbl paCTBOPUMOCTH JUISI XapaKTEPUCTUKN XUMUYECKHX CBOMCTB OCHOBAHMU.
PaznoxeHne HepacTBOPUMBIX OCHOBaHMM mpu HarpeBaHuu. Comu, ux kiaccupukauus u
nucconmanusa B cBere TOJl. pasznumyHbix TUNOB coJieil. CBoicTBa cojied B CBETE TEOPUH
JNEKTPOJUTUYECKON Iucconuanuu. B3zanMoneicTBue coneil ¢ Merauiamu, YCIOBHUS MPOTEKAHUS
ATUX peakiui. B3aumojaeicTBue cojell ¢ KUCIoTaMU, OCHOBAaHUSAMHU U COJIsIMH. Mcnonb3oBaHue
TaOJIMLbBl PACTBOPUMOCTH JUISI XapaKTEPUCTUKH XHMHUYECKHUX CBOWCTB coseil. O0oOmeHue
CBeJeHMI 00 OKCHAaX, UX KiIaccu(UKaUU M XUMHUYECKUX CBoicTBax. ['eHeTnueckue psiibl
METAJUIOB M HEMETAJUIOB. l'eHeTnueckas CBs3b MEXAY KIaccaMHM HEOPraHMYECKUX BEIECTB
OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakuu. OmnpeneneHue CTeNeHN OKUCIEHUS Uil 3JIEMEHTOB,
0o0pa3yoIluX BellecTBa pa3HbIX kiaccoB. Peakmuu monHoro obmena u OBP. Oxkwucnutens u
BOCCTaHOBUTEJb, OKHCIIEHHE U BOCCTaHOBIEHHE. Peakunu HMOHHOrO OOMEHa W OKUCIMTEIHHO-
BOCCTaHOBUTENbHbIE peakuuu. CocCTaBlieHHEe YpPaBHEHUW OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MeToJIOM 3MIeKTPOHHOro OanaHca. CBOMCTBA MPOCTHIX BEUIECTB - METAIJIOB U HEMETAILIOB,
KHUCTIOT U COJIeH B CBETE MPEACTaBICHUI 00 OKUCIUTETHLHO-BOCCTAHOBUTEIBHBIX MPOIIECCAX.

JemoncTpaiu. McnblTaHue BelmlecTB M HMX PacTBOPOB HA  AJIEKTPONPOBOAHOCTb.
3aBUCUMOCTh 3JIEKTPOIPOBOJHOCTH YKCYCHOM KHCIOTBI OT KOHIIEHTpaluuH. Bzaumoneicteue
LIUHKA C cepoil, costHOM kucnoToi, xaopuaom meau (II). F'openne maruus.

JlaGoparopHble ombIThl. 17. B3auMmopelicTBue pacTBOpPOB XJIOpHUJa HATpus M HHUTpaTa
cepebpa). 18. Ilomyuenue u cBOWCTBa HEPACTBOPUMOTO OCHOBAHUS, HalpUMeEp THAPOKCHAA MEIU
(I). 19. BzammonericTBue KuCIOT ¢ ocHOBaHWsMHU. 20. B3ammojaeilcTBUE KHCIOT C OKCHJIAMH
MetamioB 21. BzaumoseiictBre KUcioT ¢ metaiamu. 22. BzaumoaeicTBue KUCIOT € COJISIMH. 23.
B3aumopeiictBue menoueit ¢ kucnoramu. 24. BzaumoaeiicTBre 1menodeit ¢ OKCuaMu HEMETAIIIOB.
25. B3aumopelicTBue menoden ¢ coisiMu. 26. Ilomydyenne u cBoiicTBa HEPaCTBOPUMBIX OCHOBAHMH.
27. B3aumoielicTBHE OCHOBHBIX OKCHUJIOB € KUcCIOTaMu. 28. B3aumonelicTBe OCHOBHBIX OKCHUJIOB C




BOJIOM. 29. B3aumMopeiicTBuE KUCIOTHBIX OKCHJIOB C Ienoubto. 30. BzauMopeiicTBue KUCIOTHBIX
okcusoB ¢ BojoM. 31. BzaumopeiictBue coiseit ¢ kucnotamu. 32. BzaumopeiictBue coiseit ¢
menouamu. 33. B3aumopeiictBue coisielr ¢ comsimu. 34. B3aumogeiicTBHe pacTBOpPOB cojiel ¢
MeTaJIaMHU.

IIpaktuyeckas pabora Ned4 "CpoHcTBa KHCIOT, OCHOBaHHWI, OKCHIOB H CoJei"
[TpakTudeckas padora Ne5 "Pemienune skcnepuMeHTaIbHBIX 3a7a4

Tpebosanus K yposHIo NOO2OMOBKU YHAUUXCS

B pesynmprare wW3ydeHW JAaHHOTO TMpeAMeTa B 8 Kjacce ydamuecs JOJIKHBI:
3HATH/TIOHUMATh BAKHEUIINEC XUMHUYCCKHUE MOHSATHS, OCHOBHBIC 3aKOHBI XHMHH, OCHOBHBIEC TCOPHH
XMMHWH, BOKHCUIINE BEIIECTBA W MaTEpHUaJbl, YMETh HA3bIBaTh, ONPEICNIATH, XapaKTePHU30BATh
BEIIECTBA, OOBSCHATH SBJICHUS U CBOWCTBA, BHITIONHITh XUMHUYCCKHIA YKCIIEPHUMEHT; UCTIOJIB30BATh
MPUOOPETEHHBIC 3HAHUS U YMEHUS B IIPAKTUICCKOH JICATETHHOCTH M MIOBCEAHEBHOM KU3HHU.

Konmpons 3uanuii, ymenuil, Hagblkos

KonTpons (Tekymmii, pyOeKHbBIN, UTOrOBBIM) 3a ypPOBHEM 3HAaHUU  y4allMXCs
MpelyCMAaTPUBACT TPOBEICHUE JIA0OPATOPHBIX, MPAKTUYECKUX, CAMOCTOSTEIIBHBIX, TECTOBBIX WU
KOHTPOJBHBIX paboT. Kpome BBINIENIEPEUNCICHHBIX OCHOBHBIX (OPM KOHTPOJIS IPOBOISTCS
TEKYIIHE CAMOCTOSTEIbHBIE pa0OThI B paMKax KakJI0M TeMBI B BUIe (pparMeHTa ypoka.




TemaTn4eckoe IJIAHUPOBAHUE 8 kiacce

Ne Tema ypoxka Kou1-Bo yacos IIpumeyanue

1 [Ipeamer xumun. BemnecTna. 1

2 [IpeBpamienus BewmecTB. Posib Xxumuu B 1
JKU3HH YeJIOBEKA.

3 [Ipaktuyeckas padora Nel «IIpuemsr 1
oOpamieHus ¢ 1a60paTOPHBIM
000pyTOBaHUEM)

4 | Tlepuomuveckas  CHCTEMa  XUMHYECKHX 1
anementoB .M. MenneneeBa. 3HaKu
XUMHUYECKUX 3JIEMEHTOB.

5 | Xumuueckue Gopmyisl. OTHOCHUTEIbHAS 1
aTOMHAsI ¥ MOJICKYJISIpHAsI MacCHI.

6 | Pacyers mo xummueckor Gopmyre. 1

7 | 3akperuieHHe 3HaHUM U yMEHUH 10 TeMe: 1
«Beenenune. [leppoHaYaIbHBIE XUMUYIECKHEC
TTOHSATHS

8 | KontponbHas padota Nel mo Teme: 1
«Beenenune. [leppoHaYaIbHBIE XUMUYECKHEC
TTOHATHUS.

9 OCHOBHBIE CBEJICHHUSI O CTPOCHUU aTOMOB. 1
M3oTomnbl.

10 | CtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB. 1

11 | [lepuoandeckuii 3aKOH W TEPHOAUYECKAS 1
cCHUCTEeMa XHMHYEeCKHX diemeHnToB JI.I.
Meunneneesa.

12 | Uonsl. MoHHas XumMudecKas CBsI3b 1

13 | KoBasieHTHast HEMOJSpHAS XUMUYECKas 1
CBSI3b.

14 | KoBaseHTHas MOJISIpHAsS XUMHYECKas CBS3b. 1

15 | Merayuinueckasi XUMHYECKas CBA3b. 1

16 | O0o0O01IEeHNe U cUcTEMAaTH3aLMsI 3HAHUHA 110 1
TeMe «ATOMBI XUMHUYECKHUX DJIEMEHTOBY

17 | KontponbHas padoTta Ne 2 1o Teme: «ATOMBI 1
XUMHUYECKUX DJIEMEHTOBY

18 | IIpocThie BemecTBa-MeTaILIbI. 1

19 | IIpocTeie BEIECTBA-HEMETAJLIEI. 1
AmnoTponusi.

20 | KosmuectBo BemiecTtBa. Moib. ModsipHast 1
Macca.

21 | MounsipHbIif 00BEM ra3oB. 1

22 | Pemienne 3amad mo Temam: «MoMsSpHBIi 1
00beM razoB, KOJUYECTBO BEIICCTBAY.

23 | O0oOImeHre U cucTeMaTH3alus 3HaHUK T10 1
teMe «IIpocThie BemecTBa»

24 | KoutponpHast pabota Ne 3 mo Teme 1
«[IpocTrie BemecTBa»

25 | CreneHb OKHUCICHUS. 1

26 | Baxwueifmue KJIACCBI OWHApPHBIX 1

coequHeHn. OKCHUIBI.




27 | OcHoBaHus. 1

28 | Kuciortsl. 1

29 | Coun. 1

30 | CocraBienue GhopmMyn comei. 1

31 | O6oOmeHue u cucTeMaTu3aus 3HaHUH 110 1
TeMe: «Baxueimue kiacchl OMHApHBIX
COCAUHCHUI.

32 | AMop(HBIC 1 KPUCTATNYESCKHE BENECTRA. 1

33 | Uucrele BElECTBAa U CMECH. 1

34 | Ipaxrtuueckast paboTta Ne 2 «AHAIIN3 TOYBHI 1
U BOJBD»

35 | MaccoBas U 00beMHAasA IOJA KOMIIOHEHTOB 1
B CMECH.

36, | Pemrenne 3amau Ha HAXO0XKJIEHHE MACCOBOMU 2

37 | 7O KOMITOHEHTOB B CMECH.

38 | IIpakTHueckas pabota Ne 3 « 1
[IpuroToBienue  pacTtBopa  caxapa C
3aJIaHHOM MacCOBOM HOJICH).

39 | OO6oOIeHre U cucTeEMaTH3aIs 3HAHUH 110 1
TEME «Coeaunenus XUMHYECKUX
SJIEMEHTOBY.

40 | KontponwsHas padota Ne 4 1o Teme 1
«CoeuHEHUsT XUMHUECKUX DJIEMEHTOBY.

41 | XuMmudeckue SIBJICHUSA. XumMuyeckue 1
peaxIuu.

42 | 3akOoH COXpaHEHHSI MacChl  BEIIECTB. 1
XUMHYECKUE YPABHCHHUS.

43 | Peakiuu pa3iosKeHHSI. 1

44 | Peakuuu coeIUHEHUS. 1

45 | Peakuuu 3aMeleHusI. 1

46 | Peaknuu oOMeHa. 1

47 | Tumpl XMMHYECKMX DEaKIUid Ha MpUMEpe 1
BO/IBL.

48 | Pemienue 3a1ay 110 XAMUYECKUM 1
YpaBHCHUSM Ha HAXOXJCHUEC KOJIMYECTBA
Maccel M1 00bEMa BEIIECTB.

49 | IIpaxTtuueckas pabora Ne 4 «lIpusnaku 1
XHUMHYCCKUX PEAKIIU».

50 | OO6oOmeHe U cUCTEeMaTH3alus 3HAHUI 110 1
TeMe «M3MeHeHHs, TPOUCXOIAIIHE C
BEIIICCTBAMI

51 | KoutponpHas pabota Ne 5 mo Teme 1
«3meneHus, MPOUCXOISIINE c
BEIIICCTBAMI

52 | PactBopenue. PacTBOpHMMOCTH BeILIECTB B 1
BOJIE.

53 | DrexTponMTUYECKas AUCCOIUATIH 1

54 | OcHoBHBIE II0JIOKEHNUS TEOpUU 1

BHCKTpOHHTHQCCKOﬁ JUCCOLMallH.




55 | HMoHHbIe ypaBHEHUS peakuil. 1

56 | YcinoBus MPOTEKAHUS XUMUYECKUX 1
peakiuii MeXIy pacTBOPAMH SJIEKTPOIUTOB
710 KOHIIA.

57 | Kucnotsl: kmaccuukamusi ¥ CBOWCTBA B 1
ceete TOJI.

58 | OcnoBanus B cBere TO/I. 1

59 | Oxcuppl: KiacCHU(pUKAIUSI U CBOWCTBA. 1

60 | Comn, X CBOMCTBA. 1

61 | I'enermueckass CBsI3b MEXKIy KJIaCCaMH 1
HEOPraHNYECKHUX BEIICCTB.

62 | Ilpaktmueckass pabora Ne5 «CgoiicTBa 1
KHCJIOT, OCHOBAHWM, OKCHJIOB M COJICH»

63 | OOoOmeHne u crucTeMaTru3anusl 3HaHUN 110 1
teme «PactBopenune. PactBopbD»

64, | OxuCIUTETBHO-BOCCTAHOBUTEIBHBIE 2

65 | peakmum.

66 | CBoiicTBa MPOCTBIX U CIOKHBIX BEIIECTB B 1
ceere TOJ[ u OBP.

67 | Ilpaktmueckass pabora Ne6 Pemenue 1
SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme: OBP.

68 | OOoOmeHNe W crucTeMaTu3alus 3HAHUH 110 1
TeMe «OKHCITHUTETBHO-BOCCTAHOBUTEIILHBIE
pEaKIIm)

69 | UroroBass KOHTpOJIbHas paboTa 3a Kypc 1
XUMUU § Kjacca.

70 | AHanu3 UTOTOBOW KOHTPOJHHOM PaOOTHI. 1

Hroro 70 yacos

PaGouyasi nporpamMma nmo xuMum JJ4 9 Kiaacca

[TOSACHUTEJIbHAS 3AIINCKA

Hacrosimas pabouasi mporpaMma CcoOCTaBjieHa Ha OCHOBE CIEAYIOUIMX HOPMAaTHBHBIX
JOKYMEHTOB:

- ®enepanbHbiii 3ak0H Poccuiickoit ®denepanun ot 29 nekadbps 2012 r. N 273-d3 "O6
oOpazoBanuu B Poccutickoii denepanun";

- @enepanbHBI TOCYJApCTBEHHBIM 00pa30BaTEeNbHBIN CTaHJAPT OCHOBHOTO OOIIEro
obpazoBanus (IIpukas MunuctepcrBa obpazoBanus u Hayku PD ot 17 nexabps 2010 r. Ne 1897);

- Ilporpamma pa3zButus u GOPMUPOBAHUS YHHBEPCAJIbHBIX YYEOHBIX JEHCTBUN IS
OCHOBHOTO 00111eT0 00pa3oBaHus;

- Komudukarop osmemMeHTOB cojepkaHus ¢ TpeOOBaHHM K YPOBHIO MOJATOTOBKH
oOyyaromuxcs, OCBOMBIIMX OCHOBHbIE 0O0I1€00pa30BaTeNbHbIE MPOrPaMMbl OCHOBHOTO OOILEro
oOpa3oBaHus, Ui TMPOBEICHHs TOCYJapCTBEHHON (MTOrOBOM) aTTecTanuu (B HOBOW Qopme) 1o
XUMHH;

- OegepanbHbIi epedeHb YIeOHUKOB, PEKOMEHIOBAHHBIX (JIOMYIIEHHBIX) K UCIIOIh30BAHHIO
B 00pa30BaTeNbHOM Ipolecce B 0011e00pa3oBaTeNbHBIX yupexkaeHusnx, Ha 2018-2019 yueOuslii rog
(mpuka3 MunoOpHayku Ne1284-99-2018 ot 22 urons 2018 rona.);

- Pabouas nporpamma k uaun YMK O.C. IN'aGpuensna. Xumus 7-9 knaccel. Mocksa, Jlpoda,
2017,

- YVue6usril tiian MBOY COIII c. Onekax;

- [lonoxenue o padoueit mporpamme MBOY COMI c. Onekas.




OBmnagenne OOYYArOIIUMHUCS CHCTEMOW XHWMUYECKUX 3HAHMWA, YMEHMH U HaBBIKOB
HE00X0IMMO B MOBCEIHEBHOW )KU3HU U1 O€3011aCHOTO OOpAIeHuUs C BEIECTBAMH, MaTepHajIaMH U
XMUMUYECKUMHU TIPOLIeCCAaMH. DTO IOMOTAeT YCIEIIHOMY M3YYEHHUIO CMEXHBIX JUCHUILUIUH U
CIOCOOCTBYET MPOJODKEHUIO OOY4eHHUS B CHCTEME CpEeTHEro Mpo(ecCHOHATBLHOTO M BBICIIETO
oOpazoBanus. HemaloBaKHYIO pOJIb CHUCTEMa XUMHUYECKHUX 3HAHUH HWIPaeT B COBPEMEHHOM
oOmiecTBe, Tak KaKk XUMHS M XUMHUYECKHE TEXHOJOTHH (B TOM dYHcie OMO- M HAaHOTEXHOJIOTHH)
MIPEBPAINAIOTCS B PEBOJIOIHOHHYIO TIPOU3BOTUTEIBHYIO CHITY.

B cootBerctBum ¢ ®enepasbHBIM TOCYIAPCTBEHHBIM 00pa30BaTENBHBIM  CTaHIAPTOM
OCHOBHOTO O0IIIer0 00pa30BaHUsl 21A6HLIMU UeAAMU WIKOJBHOTO XHMHUYECKOro 00pa3oBaHUA
SIBIISTFOTCSL:

® ¢opmuposanue 'y OOYYalOUIUXCS CHCTEMBl XHMHYECKMX 3HAaHMA KaK KOMITOHEHTa
€CTECTBEHHOHAYYHBIX 3HAHUN;

® pazeumue IMYHOCTH OOYUAIOMIMXCS, WX HWHTEIUIEKTYalbHBIX M HPAaBCTBEHHBIX KAaueCTB,
(dbopMUpOBaHHE TYMAaHHUCTHYECKOTO OTHOIICHHWS K OKPYKAIOMIEMYy MHPY H OSKOJIOTHYECKH
11e7IeCO00Pa3HOTO MOBEICHUS B HEM;

® nouumaHue OOYYAIOIMIMMHUCS XUMHUHM KaKk TPOM3BOJUTEIBHONH CHIIBI OOImecTBa W Kak
BO3MOJKHOM 00Jy1acTu Oyaymied mpodecCuoHaIbHON e TeIbHOCTH;

® pazeumue MBIIUICHUS OOYYalONUXCS IMOCPEACTBOM TAaKHX TI03HABATENHHBIX YYEOHBIX
JEeWCTBUH, KaK yMeHHe (POPMYIMPOBATH MPOOJIEeMy W THUTIOTE3Yy, CTABUTH IEJH W 3a]la4d, CTPOUTH
TUTaHBI JOCTIDKEHHS TIeJIei W pelIeHHs MOCTAaBICHHBIX 3a/1ad, OMPEIeIsiTh MOHSTHS, OTPAHUIHBATh
WX, ONMCBIBATH, XapaKTEPU30BaTh U CPAaBHUBATB;

® NOHUMAHUe B3AaNMOCBSI3U TEOPHH U TIPAKTUKH, YMEHHE MTPOBOIUTH XUMHUECKUI SKCIIEPUMEHT
Y Ha €ro OCHOBE JIeJIaTh BBIBOJIBI M YMO3AKITIOUCHUSI.

JUis JOCTHIKEHMsI 3THX IieJiell B Kypce XMMUHU Ha CTYIEHH OCHOBHOTO 0O0LIero oOpa3zoBaHus
peLaroTCs caeIyoIue 3a1auu:

- ¢opmupyromeca 3HaHUA OCHO8 XUMUYECKOU HAYKU — OCHOBHBIX (DakTOB, HOHATHH,
XUMUYECKHUX 3aKOHOB M TEOPHH, BBIPAKEHHBIX OCPEICTBOM XUMUYECKOTO SI3BIKA;

- paszeusaromcs ymeHusi HaOIIOAATh U OOBACHATb XUMHUYECKUE SIBJICHUS, NPOUCXOMALINE B
pUpOJE, 1a00PaTOPHBIX YCIOBUSX, B OBITY U Ha IIPOU3BOJICTBE;

- npuobpemaiomcsi cheyuanivHvle YMeHus U HAgublku 10 0e30macHOMY OOpaLIeHHI0 ¢
XMMUYECKHMU BEIIeCTBaMM, MaTepHalaMH U IPOLIECCAMU;

- opmupyemcs cymanucmuieckoe OmMHOWlEHUe K XuMuu Kak IPOU3BOIAMTEIBHOM cuile
o011ecTBa, ¢ HOMOIBIO KOTOPOH pelatoTcs riio0aibHble IPOOIeMbl UeI0OBEUECTBA;

- ocywecmensiemcs unmezpayusi XAMUYECKON KapTUHBI MUPA B €IMHYIO HAYYHYIO KapTUHY.

O0mas xapakTepucTHKA Y4eOHOro Kypca

JlanHas paboyas mporpamma 1o XMMHH OCHOBHOT'O OOI1ero 00pa3oBaHUs PacKpbIBAaeT BKJIAJ
y4eOHOTo IMpeaMeTa B JIOCTH)KEHHUS Lieleld OCHOBHOTO oOIIero o0pa3oBaHMs M OINpenenserT
BaKHEWIIME coJiepKaTelbHbIe JMHUU IpeaAMeTa:

® «geujecmeo, cmpoenue geujecmeay - COBPEMEHHbIE IPEACTaBICHUS O CTPOCHHUU aroma U
BellectBa Ha ocHoBe [lepuoanmyeckoro 3akoHa u Ilepuoanyeckoil CHUCTEMBl XHUMHMYECKHX
anemeHTtoB JI.M. MenneneeBa, ydyeHMs O XHMUYECKOH CBSI3M M KPUCTAIIMYECKOM CTPOCHUHU
BEIIECTBA;

® «(XuMu4eckas peaxkyusy - 3HaHUS O MPEBPAILEHHUIX OJHUX BELIECTB B JAPYyrue, TUIIOJIOTUU
XUMUYECKUX PEaKINi, yCIOBUAX UX MPOTEKAHU U crioco0ax yIpaBieHUs UMU;

® (MemoObl NO3HAHUA XUMUU» - 3HAHUS, YMEHHMS U HaBBIKH SKCIEPUMEHTAJIbHBIX OCHOB
XMUMUU JUI  TIOJY4E€HUS W U3y4eHHsS CBOMCTB BaXKHEHIIMX MpeacTaBUTENeH  KIIAcCOB
HEOPraHM4eCKUX COCTUHEHUH;

® (NPOU3BOOCMBO U NPUMEHEHUe Gewecmey - 3HAaHWe OCHOBHBIX 00JacTedl MPOU3BOJCTBA U
NPUMEHEHHs] BaXHEWIIMX BELIECTB, a TaKXKe OMNBIT 0e30macHOro oOpalieHHs C BeleCTBaMH,
MaTepHallaMHi 1 IIPOIiecCaMy, UCTIOIb3yeMbIMU B OBITY U Ha IMIPOU3BO/ICTBE;



® (A3bIK XUMUU» - ONEPUPOBAHUE CHUCTEMOM BAKHEUIIMX XMMHUYECKUX IOHATHH, 3HAHUE
XMMHMUYECKOM HOMEHKJIATYphl, a TakKXe BIJIAJCHUE XUMHYECKON CHMBOJUKON (XMMHUYECKUMU
(dbopMynaMu U ypaBHEHUIMH);

® (KOIUYECMBEeHHble OMHOWEHU 6 XUMUUY - YMEHHUE ITPOU3BOJUTh PACUYETHI [0 XUMUYECKUM
dbopmynaM U ypaBHEHUSIM.

Mecrto npeamera B yueOHOM IIaHe.

@denepalibHbIl TOCYIapCTBEHHBIN 00pa30BaTeNbHbIM CTaHIAPT MPEAYCMAaTpUBAET HU3YUYECHUE
Kypca XUMUUM B OCHOBHOM IIKOJ€ Kak COCTaBHOW 4acTM MpeAMETHON olnactu
«EcTecTBEeHHOHAY4YHBIE IPEIMETBI.

[Ipennaraemplii Kypc, XOTS M HOCUT OOUIEKYJAbTYpHBIM XapakTep U HE CTAaBUT 3ajady
npo(hecCHOHATBPHON MOATOTOBKH OOYYarOIIUXCs, TEM HE MEHEe MO3BOJSET MM OIPEICIUTHCS C
BBIOOPOM Mpodusist 00ydeHUs B CTapiiel HIKoJIe.

Pe3yabTaThl 0CBOCHHS Kypca.

[lo 3aBepuieHMM Kypca XMMHMM Ha 3Tallé OCHOBHOTO OOIIero 0o0pa30BaHUS BBITYCKHUKHU
OCHOBHOM IIKOJIBI TOJDKHBI OBJIAJIETh CIEAYIOIUMHU pe3yIbTaTaMu:

JIN4HOCTHBIE Pe3yJIbTATHI:

- 3HAHUe U NOHUMAHUe: OCHOBHBIX HCTOPUYECKUX COOBITUH, CBA3aHHBIX C PA3BUTUEM XHUMUH;
JNOCTHKEHUM B 00JIaCTH XMMHU U KYJIbTYPHBIX TPaJAULUN CBOEH CTpaHbl (B TOM YHCIIE HAyYHBIX);
0OLIEMHUPOBBIX JOCTHKEHHH B 001acTH XMMHH; OCHOBHBIX NMPUHLMIIOB M MPAaBUJ OTHOIIEHUS K
MIPUPOJIC; OCHOB 3JI0pOBOr0 oOpa3a MXU3HU M 3J0pOBbECOEpErarolux TEXHOJOTUH; TpaBUIl
IIOBEJICHUS B YPE3BBIYAMHBIX CHUTYalUsX, CBSI3aHHBIX C BO3JCHCTBHUEM pAa3JIMYHBIX BEIIECTB;
OCHOBHBIX IMpaB M 00s3aHHOCTEH TIpaxJAaHHHA (B TOM YHCiIEe OOydarolerocs), CBS3aHHBIX C
JUYHOCTHBIM, MPO(EeCcCHOHATBHBIM U )KM3HEHHBIM CaMOOIIPE/IEICHUEM; COLIMATbHON 3HAYUMOCTH U
cojiepKaHus MPoQeccuii, CBA3aHHBIX C XUMHECH;

- 4yeCcmeo 20p0ocmu 33 POCCUICKYI0 XMMHUYECKYIO HAyKy M JOCTH)KEHUS YUEHBIX; YBaXKECHUE
U IPUHATHE JOCTHXKEHUM XUMMHU; JTI000Bb U OEpEKHOE OTHOILEHHUE K MPHUPOJIE; YBAXKEHUE U YUeT
MHEHUH OKPYKAIOIUX K JINYHBIM JOCTH)KCHHUAM B U3YYCHUN XMWY,

- npusHaHue UEHHOCTH COOCTBEHHOTO 3I0POBbS U 3J0POBbS OKPYKAIOUIMX JIIOJEH;
HE00X0AMMOCTH CaMOBBIPAKEHMSI, CAMOPEaTU3allii, COLUAILHOTO IPU3HAHUS;

- 0CO3HaHUe CTENIEHW TOTOBHOCTM K CaMOCTOATEIBHBIM IIOCTYIKAaM H JIEHCTBUSAM,
OTBETCTBEHHOCTH 3a UX PE3YJIbTATHI,

- npossieHue SKOJIOTNIECKOr0 CO3HAHUS, J00POKEIATEIbHOCTH, T0BEPUS U BHUMATEIbHOCTH
K JIFOASIM, TOTOBHOCTHU K COTPYAHUYECTBY; MHULIMATUBBI U JIFOOO3HATEIBHOCTH B U3YYEHUH BEILIECTB
U TPOLIECCOB; YOEXKAEHHOCTH B HEOOXOAUMOCTH Pa3yMHOTO UCHOJIb30BAHUS JIOCTH)KEHUN HAayKu U
TEXHOJIOTHH;

- YMeHue YyCTaHaBIMBATh CBS3HM MEX]y LIEJIBIO N3YUYEHUsI XUMUHU U TEM, JJISl YEr0o 3TO HYXKHO;
CTPOUTH JKU3HEHHbIE M MpPO(EeCCHOHAIbHBIE IUIaHBI C Y4ETOM YCHEIIHOCTH HM3Yy4EeHUS XUMHU U
COOCTBEHHBIX IPUOPUTETOB.

MeranpeamMeTHbIe pe3yJabTaThl:

- UCNONb306aHUEe PA3TUYHBIX HCTOUYHUKOB XHMHYECKON HH(pOpMalMM; MOIy4yeHHE TaKou
uHbOpMalMy, €€ aHallu3, NMOArOTOBKAa Ha OCHOBE 3TOT0 aHa/lW3a WH(OPMAIMOHHOTO MPOAYKTA U
€ro Mpe3eHTallus;

- npumeneHue OCHOBHBIX METOJIOB MO3HaHUS (HaOIIOeHUs, SKCIIEPUMEHTa, MOJAEIHUPOBAHHUS,
U3MEpEHUs U T.J.) Ul U3YYEHHUS] XUMUYECKUX 0ObEKTOB;

- UCNOIb306aHUe OCHOBHBIX JIOTMUECKMX oOlepanuil (aHamm3a, CHHTE3a, CpaBHEHMS,
0000111eHus, 10Ka3aTeIbCTBA, CUCTEMAaTU3alluu, KIacCU(DUKALMU U JIp.) IPU U3YYEHUU XUMHUYECKUX
0OBEKTOB;

- ¢hopmynuposanue BHIBOJIOB U YMO3AKIIOUCHUN M3 HAOIIOJCHUNA U M3YUYEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEH;

- NPOCHO3UpPO6aHUe CBOWCTB BEIECTB HA OCHOBE 3HAHUS UX COCTaBAa U CTPOEHUs, a TAKKE
YCTaHOBJIEHUSI AHAJIOTUH;

- hopmynuposanue UK, TUIIOTE3 U MyTel MPOBEPKU UX UCTUHHOCTH;



- onpedeneHue TeNeH U 3amad ydeOHOH M HMCCIENOBATEIbCKON NESATEIbHOCTH M IMyTeH uX
JOCTHKCHHUS;

- packpvimue TPUUUHHO-CIICJICTBEHHBIX CBSI3€d MEXIY COCTaBOM, CTPOCHUEM, CBOWCTBaMH,
MIPUMEHEHHEM HAXO0KJICHUEM B MPUPOJIE U MOTYUCHUEM BAKHEUITUX XUMUYECKUX BEIIECTB;

- apryMeHTanus COOCTBEHHOW TO3WIIMM H €€ KOPPEKTUPOBKA B XOJE IHCKYCCHU TIO
MarepuagaM XUMHYECKOTO COJICP KaHHUSI.

IIpeaMeTHbIE pe3yJbTATHI:

B no3nasamenwvnoi cghepe:

3nanue (nonumanue):

- XUMUYECKOW CUMBOJIMKH: 3HAKOB XUMHUYECKUX AJIEMEHTOB, (OPMYT XUMUYICCKUX BEIICCTB,
YpPaBHEHUN XUMHYECKUX PEAKIINI;

- BQXHEUMIINX XUMHUYECKUX MOHSATUN: BEIIECTBO, XHUMWYECKUU AJIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTENIbHBIE aTOMHAasi W MOJIEKYJspHAs MacChl, MOH, KAaTHOH, AaHWOH, XMUMHYECKas CBS3b,
AIEKTPOOTPHUIIATEIFHOCTD, BAJIGHTHOCTh, CTETICHb OKUCJICHHS, MOJIb, MOJISIpHAsI Macca, MOJISPHBIA
00beM, pacTBOPBI, MIEKTPOJTUTHI U HEIJIEKTPOJIUTHI, IIEKTPOIUTHIECKAS JUCCOIHAITUS, OKUCITUTEIb
U BOCCTAHOBUTEJb, OKUCJIICHHE M BOCCTAHOBJIEHUE, TEIUIOBOM 3((HEKT peakii, OCHOBHBIC THUIIBI
peakuyii B HEOPraHU4YECKON XUMMUH;

- (GOpPMYJIIMPOBOK OCHOBHBIX 3aKOHOB M TEOPHUH XHMHH: aTOMHO-MOJIEKYJISIPHOTO YUCHUS;
3aKOHOB COXPAaHEHHS MACChl BEIIECTB, IOCTOSIHCTBA COCTaBa BellecTB, ABoraapo; [lepuoauueckoro
3akoHa /I. 1. MenneneeBa; T€OpUH CTPOEHUS aTOMa M YYEHHMS O CTPOCHUM BEUIECTBA; TEOPHUH
ANEKTPOJIUTUUYECKON JUCCOIMAIIIU M YICHHS O XUMUUYECKOU PEaKIIUH.

Ymenue nasvieamo:

- XUMHYECKHE DJIEMEHTHI;

- COCIMHEHHUSI U3yYEHHBIX KJIACCOB HEOPTAHMYECKHUX BEILIECTB;

- OpraHuyYeckHue BellecTBa MO UX (opmyle: MeTaH, ATaH, J3TUJIEH, alleTWJIeH, METaHOoI,
[JIMIEPHH, YKCYCHAsI KUCII0Ta, IIII0K03a, caxaposa.

ObwvscHenue:

- (U3HYECKOT0 CMBICIIA aTOMHOTO (ITOPSAKOBOTO) HOMEpPa XUMHYECKOTO AJIEMEHTa, HOMEPOB
rpynnsl U niepuona B Ilepuonmueckoit cucreme [[.M. MennpeneeBa, K KOTOPBIM 3JIEMEHT
MIPUHAJICKNUT;

- 3aKOHOMEPHOCTEW M3MEHEHUsl CTPOEHHUs aTOMOB, CBOWCTB 3JIEMEHTOB B Ipeleiax MajblX
MEPUOJIOB U A TPYIII, a TaK)Ke CBOUCTB 00pa3yeMbIX UMU BBICIIUX OKCHUJIOB U THJIPOKCHJIOB;

- CYILIHOCTH Tpoliecca AIEKTPOJIUTUYECKON JUCCOIMAIIMK U PeaKIil HOHHOrO 0OMeHa.

Ymenue xapakmepuzosams:

- XMMHYECKHE D3JEMEHTHl (0T BOJOPOAA JO KajblUsi) Ha OCHOBE HUX TOJOXEHHUS B
[Tepuoauueckoii cucteme xumudeckux neMenToB .M. MennesneeBa u 0coOeHHOCTEH CTPOSHUS UX
aTOMOB;

- B3aMMOCBSI3b MEX/ly COCTAaBOM, CTPOCHHEM M CBOMCTBAMU HEOPIraHUYECKUX BEIIECTB;

- XMUMHMYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCHUIOB, KHUCIOT,
OCHOBaHUH, aM(POTEPHBIX COCTUHEHUHN U COTIEH).

Onpeoenenue:

- COCTaBa BEIIECTB M0 UX Gopmysam;

- BaJICHTHOCTHU U CTENIEHU OKUCIIEHUS 3JIEMEHTOB B CO€/IMHEHUU;

- BUJIOB XUMHUYECKOM CBSI3H B COEMHEHUSX;

- TUIIOB KPUCTAJUNIMYECKUX PEIIETOK TBEP/IbIX BEILIECTB;

- IPUHAIJIEKHOCTH BEIIECTB K ONPEIEICHHOMY KJIAaCCy COEIMHECHUIA;

- TUIIOB XUMHYECKUX PEaKLUii;

- BO3MOKHOCTH TIPOTEKAHUS PEAKIIMi HIOHHOTO 0OMEHa.

Cocmasnenue:

- cXeM cTpoeHHs aToMOB 1nepBbix 20 anemenToB [lepuoanueckoit cucrems .M. Menneneesa;

- popMyIT HEOPraHUYECKUX COCTMHEHUN N3y4EeHHBIX KIIACCOB;

- YPAaBHEHUN XUMUYECKUX PEAKIUN.



besonacnoe obpawenue ¢ XaMU4ecKoil Mocynoil u 1abopaTopHbIM 000PYIOBAHUEM.

IIposedenue Xumuuecko2o IKCHepUMeHma.:

- IOATBEPKIAIOIIET0 XMMHUECKHE CBOMICTBA U3YYEHHBIX KJIACCOB HEOPTraHUYECKUX BELIECTB;

- IOATBEPKAAIOIIET0 XMMUUECKUN COCTaB HEOPraHUUECKUX COEANHEHMU;

- 10 TOJIy4eHHIO, COOMPAHMI0O M PACIO3HABAHMIO Ta3000pa3HBIX BEHIECTB (KUCIOPOJa,
BOJIOPO/J1a, YTJIEKUCIIOTO ra3a, aMMHaKa);

- TI0 OMpEeNeNIeHUI0 XJIOPHI-, Cyab(daT-, KapOOHAT-MOHOB M HMOHA AMMOHHS C TOMOIIBIO
Ka4eCTBEHHBIX PEAKIUM.

Buiuucnenue:

- MacCOBOH JIOJI XMMHYECKOTO JIEMEHTa 10 (hOpMYIie COCTMHEHUS;

- MaccoBOi1 J10JIM BEIIECTBA B PaCTBOPE;

- MacChl OCHOBHOT'O BEIIECTBA [0 U3BECTHOW MACCOBOM J0JI€ IPUMECEH;

- 00bEMHOM 10/ KOMIIOHEHTA T'a30BOM CMECH;

- KOJIMYeCTBa BellecTBa, 00beMa MJIM MacChl BELECTBA MO KOJWYECTBY BEIIECTBA, 00BEMY
WM Macce peareHTOB MM MPOJIYKTOB peaKklUu.

Hcnonvsoeanue npuobpemenHvlx 3HAHUL U YMEHUL 6 NPAKMUYECKOU OesimelbHOCmU U
NOBCEOHEBHOU HCUZHIUL:

- a5 6e30MmacHOro OOpalleHusl C BEIeCTBAMU U MaTepualaMy B MOBCEIHEBHOM KHU3HU U
IPaMOTHOTO OKa3aHUs MEPBON MOMOIIH TP 0KOTraxX KUCIOTaMHU U IIeJI0YaMH;

-1 OOBSICHEHUS OT/ACTBHBIX (DAKTOB W MIPUPOIHBIX SIBJICHUH;

- ISl KpUTUYECKOM OI[EHKH MH(POPMAINH O BEIIECTBAX, UCIIOIb3yEMBIX B OBITY.

B 1eHHOCTHO-OpUEeHTAUMOHHOM cdepe

Ananuz u oyenxa TMOCIEACTBUM AJI OKpYKarouleil cpenbl OBITOBOM M MPOU3BOJCTBEHHOM
JeSITENIbHOCTH YEJIOBEKa, CBA3aHHOM C MOJIyueHUEM U MepepabOTKOM BEIeCTB.

B Tpynosoii chepe

Ilposedenue onepayuii ¢ WUCHOIB30BaHUWEM HarpeBaHHs, OTCTaWBaHUS, (UIHTPOBAHMS,
BBINIAPUBAHUS;, TOJY4YeHUs, COOMpAHHUs, pACHO3HABAHHS BEIIECTB, H3TOTOBICHUS MOJeel
MOJIEKYJL.

B cdepe 6e3o0nmacHOCTH KU3HEAATEIbHOCTH

- cobnodeHue IPaBUI TEXHUKU 0€30MaCHOCTHU MPH MTPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

- oKa3auue TIEPBOY MOMOILH [IPU OKOTaX, NOPe3ax U XUMUYECKUX TPABMAX.

OcHoBHOe coep:kaHue Kypca 9 kiacca (2 yaca B HegeJiro — 68 yacoB)

Beenenne. O011as XapakTEPUCTUKA XUMAYECKUX DJIEMEHTOB Y XMMHUYECKUX PEAKIIHN.
Ilepunonnueckuii 3akoH u Ilepuonnueckas cucreMa xuMnueckux »iaeMeHToB JI. M. Menpeneena

(114a)

XapaKTepI/ICTI/IKa 3JICMCHTA IIO €TI0 IIOJIOKCHHUIO B HepHOI[quCKOﬁ CUCTEMC XHMMHUYCCKHUX

anementoB J[. 1. MenneneeBa. CBOWCTBA OKCUJIOB, KUCIOT, OCHOBAHUM M COJIEH B CBETE TEOpUHU
AJIEKTPOJIUTUYECKON JUCCOIMAllMM W OKHUCICHHUS BOCCTaHOBJICHUA. [loHsATHE O mMEpexoaHbIX
aneMeHTaX. AMdorepHOCTh. ['eHETHYECKUIA PsJ] MEPEXOTHOTO dIeMeHTa. [lepruoanyeckuii 3aK0H u
[Tepuonuueckas cucrema xuMuueckux snemMeHToB J[. 1. MenneneeBa. XumMuueckas opraHu3alius
JKUBOM U HEXKUBOW NPUPOJbI. XUMHYECKUN COCTaB fA/1pa, MAHTUU U 3€MHOU KOPbI. XHMHUYECKHUE
AIIEMEHTHI B KJIETKAX XUBBIX OpraHu3MoB. Makpo- u MukposneMmeHTbl. O0001IeHne CBeJCHU O
XUMHUYECKUX peakuusx. Kiaccupukanus XUMUYECKHMX pPEaKIUi MO pa3IUyHbIM TMPH3HAKAM:
«UUCIIO W COCTaB pEArupymoIIuxX U 0Opa3yloluXcs BEHIECTB», «TEIJIOBOH 3 derTy,
«HaIpaBJICHUE», «U3MEHEHHE CTEMeHEH OKHUCICHUS DIEMEHTOB, O00pa3yIONINX pearupyoiimue
BEIIECTBAY, «(a3ay, «MCMOJIb30BaHUe KaTanu3aTopay. [IoHATHE O CKOPOCTH XUMUUYECKON PEeaKIIHH.
@DaxTopBI, BIUAIONINE HA CKOPOCTh XUMUYECKHX peakiuii. Katanuszaropsl u katanus. THTHOUTOPEIL.
AntrnokcuaanTsl. JlemoncTpanuu. Pasmuunbie ¢opmel Tabmuuel J[. WM. MenneneeBa. Mogaenu
aTOMOB 3JIeMeHTOB 1—3-ro mepuogoB. Mojenb CTpOeHUsl 3eMHOro Inapa (MOmepeyHbId pa3pes).
3aBUCUMOCTb CKOPOCTH XUMHUUYECKOW Peakluuu OT MPUPOJIbl pearupyroLUIMX BEIIECTB. 3aBUCUMOCTb



CKOPOCTHM XHMHYECKOM peakuMM OT KOHLEHTpAlMU pPEarupyrolliuX BeELIECTB. 3aBUCHUMOCThb
CKOPOCTM XUMHUYECKOW peakuuu OT IUIOIIAJM CONPUKOCHOBEHHUS pEarupyrolux BEIIECTB
(«xunAmui ciaoi»). 3aBUCUMOCTb CKOPOCTU XMMHUUYECKON PEAKLIMU OT TEMIIEPATYPhl pearupyronnux
BelIeCTB. | OMOTeHHBIN 1 reTepOreH bl KaTtann3bl. @epMeHTaTUBHBIN KaTanu3. IHruOupoBaHue.

JladopaTopuble onbiThl. 1. [losyueHune rujppokcuaa IMUHKA U HUCCIEIOBAHUE €r0 CBOMCTB. 2.
MonenupoBanre mnoctpoeHuss llepmoanyeckoid cUCTEMBl XUMHUYECKUX dneMeHToB J[. U
MenneneeBa. 3. 3amenieHue xeine3oM Meau B pactBope cyiabdara menu (II). 4. 3aBucumoctsb
CKOPOCTH XMMHUYECKOU peaKkIui OT IPUPOJIbl pearupyroniux BEUIECTB Ha IPUMEPE B3aUMOICHCTBUS
KHUCIIOT C MeTaulaMu. 5. 3aBHUCHUMOCTb CKOPOCTH XUMHYECKOW peakUud OT KOHLEHTpaLUU
pearupyromux BeEIIECTB HAa MPUMEPE B3aUMOJCHCTBUS LIMHKA C COJSHOM KHCJIOTOW pa3IMYHOU
KOHLEHTpalUU. 6. 3aBUCUMOCTb CKOPOCTH XMMUYECKOW pEaKklIMH OT IUIOIAJH CONPUKOCHOBEHMUS
pearupyoomux BemecTB. 7. MoAenupoBaHUE «KUISLIETO cJos». 8. 3aBUCUMOCTh CKOPOCTH
XMUMHMUYECKON peakIuu OT TEMIEepaTyphl pearupyroliuX BELIECTB Ha MpPUMEpPE B3aUMOJAEHUCTBUSA
okcuaa memu (II) ¢ pactBopoM cepHOM KHMCIOTHI pa3iIWyHOM Temmeparypbl. 9. PaznoxxeHue
MepOKCHIa BOJAOPO/Ia ¢ MoMoIIbIo okcuaa maprania (IV) u xatamaszel. 10. OOHapykeHHne KaTaga3bl
B HEKOTOPBIX MUILEBBIX Mpojaykrax. 11. MHrubupoBanue B3auMOAEUCTBUS KHUCIOT C METaJUIAMH
YpOTpONUHOM. [Ipeomemuvie pesynrbmamul 0OyyeHus Ydalluics TOHKEH YMETh: HCIOJIb30BaTh
IpU  XapaKTePUCTUKE TMPEBpAIllEHUH BEIIECTB MOHATHS: «XUMHUYECKas peaklus», «peakluuu
COCJIMHEHUSY, «PEaKIUU PA3JIOKEHUSD, «PEaKIUU OOMEHa», «peaklUuu 3aMeUICHUs», «PEeaKIuu
HEUTpaTU3alun», <«OK30TEPMHUUYECKHE PEAKIHUN», «IHIOTEPMUYECKHE pEaKIun», «0o0paTHUMbIe
peakuumy»,  «HEoOpaTUMBbIE  pEaKIUN»,  «OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUN»,
«TOMOTEHHBIE  PpEaKIHUHM»,  «TE€TePOTCHHbIC  pEaKIMH»,  «KATAJIUTUYECKHE  pPEaKIuu»,
«HEKATAJUTHUYECKHE PpEeaKUUW», «TeryIoBod d((EeKT XUMHUYECKON peakuuu», «CKOPOCTh
XMUMHUYECKON peakiuu», «KaTalu3aTopy; XapaKTepu30BaTh XHUMHUYECKHE 3JIEMEeHThl 1—3-r0
MEepUOJIOB MO UX TNOJOXKeHuto B Ilepumoamyeckoil cucremMe XuUMHUUYECKUX snemeHTtoB [[. W.
MeneneeBa: XUMUYECKUN 3HAK, TOPSAKOBBIM HOMEp, IEPUOI, TPYIIIA, IOArPYNa, OTHOCUTEIbHAs
aTOMHas Macca, CTpOoeHue aToma (3apsj Aapa, YUCIO MPOTOHOB U HEUTPOHOB B si/Ipe, OOIIee YUCIIO
AJIEKTPOHOB, paCIpe/esIeHHue IEKTPOHOB MO 3JEKTPOHHBIM CJIOSIM, MPOCTOE BEIIECTBO, (hopMyIa,
Ha3BaHWE M THUM BBICHIETO OKCHIA M TUAPOKCHAA, JETy4ero BOJOPOJHOIO COCOUHEHUS (IS
HEMETAJIJIOB)); XapaKTepu30BaTh OOIIME XHMHYECKHE CBOWCTBA aM(OTEPHBIX OKCHIOB U
TUAPOKCUIOB; MPUBOJAUTH IPUMEPBl pPEAKLUH, MOATBEPKAAOIIUX XUMHUYECKHE CBOWCTBA
aM(pOTEepHBIX OKCUIOB U TUAPOKCUIIOB; AaBaTh XapaKTEPUCTUKY XUMUYECKUX PEaKIH MO YUCTY U
COCTaBy MCXOJHBIX BEIIECTB W MPOAYKTOB peakIuH; TeIIoBoMy 3PQeKTy; HamnpaBICHUIO
MPOTEKAaHUs PEAKLMU; U3MEHEHHUIO CTENEHEH OKHCIEHUs 3JIEMEHTOB; arperaTHOMY COCTOSIHHUIO
HCXOJHBIX BEIECTB; YYaCTHUIO KaTajau3aTopa; OOBICHATh W MPUBOAUTH MPUMEPHl BIUSHUS
HEKOTOpBIX (haKTOPOB (MpUPOJa pPeardupyrolIuX BEIIECTB, KOHILEHTPALUS BEIIECTB, JaBJICHUE,
TeMmIepaTypa, KaTajln3aTrop, NOBEPXHOCTh CONPHUKOCHOBEHHUS pearupyromnux BelecTB) Ha CKOPOCTh
XUMUYECKUX peakluii; HaOdrolaTh M ONUCHIBATH YPABHEHUS peakIUil MeX]y BeIleCTBaMHU C
IIOMOIIBI0  €CTECTBEHHOIO  (PycCKOro) s3blka W s3bIKa XMMHMM; TPOBOJUTH  OIBITHI,
MOJITBEPXKAAIOIINE XUMHUYECKUE CBOMCTBA aM(pOTEPHBIX OKCHIOB U TUAPOKCHJIOB; 3aBUCHUMOCTb
CKOPOCTH XMMMUECKOM peakIuu OT pazINyYHbIX (haKTOpOB (TMPUpPOJAA pearupyrollux BeIIecTB,
KOHLIEHTpAlLlUsl BEILIECTB, JABIEHUE, TEMIIEpAaTypa, KaTajau3aTrop, NOBEPXHOCTb CONPUKOCHOBEHHUS
pearupyomux BemecTB). Memanpeomemuvle pe3yivmamsl 00yuenus. YUYalIuUCs JTODKEH YMETh:
ONpeneNaTh Leib Y4eOHOWH MesTeIbHOCTH C TOMOUIBIO YYHUTENS M CaMOCTOSTENIBHO, HCKaTh
CpeAcTBa €€ OCYIIECTBJICHHUs, paboTas MO IUIaHy, CBEpSATb CBOM JEHCTBHS C LENbI0 U TpHU
HEOOXOJMMOCTH HCHPABIATh OLIMOKHM C TOMOIIBIO YYHUTENS M CaMOCTOSATENbHO; COCTaBIIATh



AHHOTAITMIO TEKCTAa; CO3/1aBaTh MOJCIU C BBIJACICHUEM CYIICCTBCHHBIX XapaKTEPUCTUK OOBEKTa U
MPEJICTABJICHHEM WX B MPOCTPAHCTBECHHO-TPAUUECKOW WM 3HAKOBO-CHMBOJIHYECKON (opme;
OTIPEICNIATh BHJBI KiIaccu(UKau (€CTECTBEHHYI0O M HCKYCCTBEHHYIO); OCYIIECTBISITH IMPSMOE
JNEAYKTUBHOE J0KA3aTeIbCTBO.

Tema 1. Metamusl (16 1)

[Tonoxxenne wmeraoB B Ilepuommyeckoit cucreMe XuMHuYeckux dnemeHtoB J[. .
MenpneneeBa. Merayummueckasi KpUCTAIMYECKAs PEIIETKAa U METAUIMYECKass XMMHUYECKasi CBS3b.
O6mue ¢usndeckue cBoicTBa MeTauioB. CIulaBbl, WX CBOWCTBA M 3HAYCHHE. XUMHYCCKHE
CBOMCTBA METANIOB KaK BOCCTAHOBUTEJIEH, @ TAKXKE B CBETE UX TMOJIOKEHUS B AJIEKTPOXUMHUUECKOM
psaay HanpsbkeHui MetansoB. Kopposust MeTamioB U ciocoObl 60pb0bl ¢ Heil. MeTauibl B Ipupoie.
O6mume crmocobbl ux mnomydeHus. OOImIas XapaKTepUCTUKA IIETOYHBIX METAIOB. MeTaisl B
npupoje. O0mme crnocodsl ux nomydeHus. Ctpoenue atomoB. lllenounbie MeTamisl — MpoOCThbIE
BellecTBa. BakHeWIue COeAMHEHHS WICIIOYHBIX METAIOB — OKCHJbI, THJIPOKCHUIBI M COJHU
(xmopuibl, KapOOHATHI, CYIb(AThl, HUTPATHI), UX CBOWCTBA U MPUMEHEHHE B HAPOJIHOM XO3SIICTBE.
Kanuitnele ynoOpenus. OOmiasi xapakTepuCTHUKa 3JE€MEHTOB TIJIaBHOM mnonarpymmsl Il rpynmsl.
Ctpoenue atomos. lllenouHo3emenpHbIE METAIITBI — MPOCTHIE BEMIECTBA. BakHEHITHE COeTMHEHUS
MIEJI0YHO3EMENTbHBIX METAJIJIOB — OKCHJIBI, TUAPOKCUIBI U COJH (XJIOPHUABI, KApOOHATHI, HUTPATHI,
cynbdatsl, hocdaTsl), IX CBOWCTBA U MPUMEHEHNE B HAPOJHOM XO03sicTBEe. AnmtoMunanil. CTpoeHwHe
aToma, (pU3NYECKHEe M XUMHUYECKHE CBOWCTBA MPOCTOro BemiecTBa. CoeqUHEHUsS ATIOMUHUAS —
OKCHJ M THUJIPOKCHH, UX ampoTepHbId Xxapaktep. Bakuelmmue conu amomuHus. llpuMenenue
amroMuHus U ero coeauHeHuil. JKemezo. CtpoeHne aroma, pU3MUECKHE U XMMHUYECKHE CBOWCTBA
npocroro BemiecTBa. ['eHerndeckue psabl Fe2+ m Fe3+. Baxueiimme coyim sxene3a. 3HaAUeHUE
Kere3a W €ro COCIMHCHHWM Il MpHUpOAbl M HapoAHOTro xo3siictBa. JlemoncTpammu. OOpasibl
IIEJIOYHBIX U IIEJOYHO3eMeNbHbIX MeTamioB. O0pa3ibl cruiaBoB. B3anMoneiicTBie HaTpus, JTUTUS
Y KaJblKs ¢ BOJOM. B3auMoielicTBre HaTpUsi U MarHus ¢ KUcjaopoaoM. Bzaumoaeiictere MeTanioB
¢ "Hemertautamu. Ilomydenme rumapokcuaos xkene3a (II) m (III). JlaGopaTopHble ombIThI. 12.
B3anmopeiictBre pacTBOPOB KUCIOT U cojiel ¢ MeTauiaMu. 13. O3HaKOMJIEHHUE C pylaMu Keje3a.
14. OkpammBaHue MJIaMEHHU COJISIMU IIEJIOYHBIX METAIUIOB. 15. B3auMoelcTBre Kaablus ¢ BOJOM.
16. [TonyyeHue ruipokcuaa Kaiblys W UCCIeIOBaHUE ero cBoMcTB. 17. [lonydenue ruapokcuaa
AIIIOMUHUS U HCCIIENOBaHUE e€ro cBoucTB. 18. BzaumopelicTBue xene3a ¢ COJAHOM KUCIOTOH. 19.
[Tonydyenue ruapokxcunos xene3a (I1) u (III) u u3ydenue ux cBoicTB. [Ipeomemnuvie pe3yrbmanol
obOyuenus. Ydaluics IOJDKEH yMETh: HCIIOJIB30BAaTh IPH XapaKTePUCTHUKE METAIJIOB M HX
COCIMHEHUN TOHSATUA: «METAJIbD», «PAJ AKTUBHOCTH METAIJIOBY, «ILEJIOYHbIE METaJUIbly,
«UIENIOYHO3EMENIbHBIE METaJUIbl», HCIIOJIb30BaTh WX NPU XapaKTEpUCTUKE METaNIOB; JaBaTh
XapaKTePUCTUKY XUMHYECKHX SJIEMEHTOB-METAIOB (ILEJIOYHBIX METAJUIOB, MAarHus, KajbIIMs,
AIOMHHHS, JKelie3a) 1Mo uX nojoxkeHuto B [leproauueckoii cucremMe xumudeckux nemeHToB I, U.
MeneneeBa (XMMUUECKHI 3HAK, IOPAJIKOBBIA HOMED, MIEPUOJ, TPYIIIA, MOATPYIIA, OTHOCUTEIIbHAS
aTOMHas Macca, CTpOoeHue aToMa (3apsn sapa, YUCI0 TPOTOHOB U HEUTPOHOB B sizipe, 00IIee Yuciio
AIIEKTPOHOB, paclpeaeNieHHe JIEKTPOHOB MO 3EKTPOHHBIM CIIOSIM), TIPOCTOE BEIIeCTBO, (popmyrna,
Ha3BaHHWE U TUM BBICHIETO OKCHJIA U TUIPOKCUIA); HA3bIBATh COCTUHEHUS METAJUIOB U COCTABIATh
uxX (OpMyNbl MO HA3BAaHHUIO, XapaKTEepPH30BaTh CTPOCHHE, OO0mUe (UINYECKUE U XUMHYECKHE
CBOMCTBa MPOCTHIX BEIIECTB-METAIJIOB, OOBSICHATH 3aBUCUMOCTh CBOMCTB (MM TpeAcKa3bIBaTh
CBOMCTBA) XHMHYECKUX DIIEMEHTOB-METAIJIOB (paAMyC, METaJNIMYeCKHE CBOWCTBA JIEMEHTOB,
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIE CBOMCTBA JJIEMEHTOB) U 00pa3yeMbIX HMHU COEAMHEHUMN
(KHUCTTOTHO-OCHOBHBIE ~ CBOMCTBA  BBICHIMX  OKCHJIOB U  THUAPOKCUAOB,  OKHCIUTEIBHO-
BOCCTaHOBUTEBHBIEC CBOICTBA) OT MoJOKeHus B [leproaudeckoii cucteMe XUMHUECKUX DJIEMEHTOB



J. W. MenaeneeBa, ONHWCBHIBAaTh OOIMKE XUMHYECKUE CBOMCTBA METAUIOB C ITOMOIIBIO
€CTECTBEHHOI'O (PYCCKOT0) SI3bIKA U S3bIKA XUMHUH; COCTABIISTH MOJICKYJISIPHBIC YPABHEHUS PEaKIIUiA,
XapaKTEePU3YIOUIUX XUMHUYECKHE CBOMCTBA METAUIOB W MX COCJAMHEHHH, a Takke 3JEeKTPOHHBIC
ypaBHEHHUSI  MPOLIECCOB  OKUCJICHUS  BOCCTAHOBJICHUS;  YPAaBHEHHUS  DJEKTPOJIUTHYECKOM
JUCCOITMAIIMN; MOJICKYJISIpHBIC, MOJTHBIE U COKPAIlICHHbIE HOHHBIE YPaBHEHUSI PEaKINil C ydacTHeM
AJIEKTPOJIUTOB; YCTAaHABIMBATH NPHUYUHHO-CJICACTBEHHBIE CBS3M MEXIY CTPOCHHUEM aToMa,
XUMHUYECKOHN CBSI3bIO, TUIIOM KPUCTAIUIMYECKON PEHICTKH METAILIOB M UX COCIUHEHHM, UX OOIIMMHI
(U3HYECKUMU ¥ XWUMHYECKHMH CBOWCTBAMH; OIHUCHIBATH XWMHUYECKHUE CBOWMCTBA WICIOYHBIX H
[IEJI0OYHO3EMEIIbHBIX METAJJIOB, a TAKXKE AJIIOMUHUS W Kejle3a W UX COCAMHEHUN C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOT0) s3bIKa M $S3bIKA XHUMUU; BBINOJHATH, HAOIIONAaTh W OIUCHIBATH
XUMUYECKUU SKCIIEPUMEHT IO PACMO3HABAHMIO BAXKHEWUIIMX KATHOHOB METAJUIOB, THAPOKCHI-
MOHOB; OJKCINEPUMEHTAJIBHO HCCIEAOBATh CBOMCTBA METAUIOB M WX COCJUHEHUMN, peniaTh
OKCIIEPUMEHTAJIbHBIE 3a7aud 10 TeMe «MeTauib)y; OMUCHIBATh XUMUYECKUM OSKCIEPUMEHT C
MTOMOTIIBIO0 €CTECTBEHHOTO (PYCCKOT0) SI3bIKA U SI3bIKA XUMUU; MPOBOJAUTH PACUETHI 110 XUMUYECKUM
dbopmynaM M ypaBHEHHUSM pEaKlUid, MPOTEKAIOIIUX C Y4aCTHEM METAJUIOB U WX COEAMHEHHI.
MertamnpeaMeTHbIE PEe3yabTAaThl 00yUeHUs. YUaluics T0DKEH yMETh: paboTaTh MO COCTABIICHHOMY
TJIaHY, UCTIONB3YS HapsIy ¢ OCHOBHBIMH U JIOTIOJHUTENBHBIE CPEICTBA (CIPABOUYHYIO JIUTEPATYPY,
cioxHble mpuodopsl, cpeactsa UKT); ¢ momolpio yunTtenst oToupaTh Ui perieHus yaeOHbIX 3a/1a4
HEOOXOMMBIE CIIOBAPH, JHIMKJIONEINN, CIHPABOYHUKH, DJIEKTPOHHBIC IHUCKH; COMOCTABIATH H
oTOMpaTh MHGOPMAIHMIO, TOJYUYCHHYIO W3 Pa3IMYHBIX HCTOYHHUKOB (CIIOBAapH, HHIIUKIIOTEINH,
CIPaBOYHHKH, JIEKTPOHHBIE AUCKH, CeThb VIHTEpHET); MpeacTaBiIsaTh HHPOPMAIMIO B BUJIE TaOJIHIL,
CX€M, OTIOPHOTO KOHCIEKTa, B TOM uncie ¢ npumenenueM cpencts UKT; odopmisats cBou MbIcau B
YCTHOW M MHUCBMEHHOM pedH C Y4eTOM CBOMX Y4eOHBIX M >KU3HEHHBIX PEUEBBIX CUTYallUi, B TOM
yucne ¢ npumeHenreM cpenctB HWMKT; cocraBisiTh peleH3ur0 Ha TEKCT; OCYIIECTBISATH
JI0Ka3aTeNbCTBO OT MIPOTUBHOTO.
Tewma 2. IIpaktukym 1. CBOWCTBA METAIIIOB U UX coenuHeHni (14)

Pemenune »skcrnepuMEHTANbHBIX 33/7a4 Ha pPACIIO3HABAHME U MOJYYEHHE COETUHEHUMN

MeTaiioB. [Ipeomemuvie pe3yrvmamsl 00yyeHus. Ydalluics JOJDKEH yMETh: oOpaliaThCsi ¢

71a00paToOpHBIM 000PYIOBAHUEM W HarpeBaTEeNIbHBIMU HMPHUOOpaMU B COOTBETCTBUHU C IMPABUIIAMHM
TEXHUKH O€30I1aCHOCTH; HAOII0aTh 3a CBOMCTBAMU METAJIOB M MX COEIMHEHHWH U SBJIEHUSIMH,
MPOUCXOJAIIMMH C HUMH; OIMCHIBATh XUMHYECKHH HKCIIEPUMEHT C IMOMOIIBIO €CTECTBEHHOIO
(pyccKoTo) sI3bIKa M SI3bIKA XUMHUH; JICJIaTh BBIBOJIBI 10 PE3YJIbTaTaM MPOBEICHHOTO YKCIICPUMEHTA.
Memanpeomemnvie pesyrbmamsi 0Oyuenusi. YUalIUNUCcs JTODKEH YMETh: ONPEICIsTh, UCXOIS W3
y4eOHOI 3a/1a41, HEOOXOJUMOCTh UCTIOJIb30BaHUsI HAOIOICHHSI UITH SKCIIEPUMEHTA.
Tema 3. Hemeramist (30 )
OO0mas xapakTepuCTHKa HEMETAJUIOB: ToJiokeHue B [leproauueckoii cucteMe XUMUYECKHX

anemenToB JI. . MenneneeBa, 0COOGHHOCTH CTPOEHHS aTOMOB, JJIEKTpooTpuiiatenbHocTh (D0)
KaK Mepa «HeMEeTAIUIMYHOCTW», palx D0. Kpucramimueckoe CTpO€HHE HEMETANIOB — MPOCTBIX
BeliecTB. Amtorponus. @u3znyeckue cBOKWCTBA HeMeTaIoB. OTHOCUTENbHOCTh MOHATHN «METal
n «Hemerasm». Bogopon. Ilonoxkenue Bogopona B Ilepuonmueckoil cucTEME XUMHUYECKHX
anementoB [I. WM. MengeneeBa. CtpoeHne atoMa M MoJieKynbl. Du3mdyeckue U XUMHYECKUE
CBOMCTBA BOJIOpOJA, €ro mnoiy 4yeHue u npumeHeHue. Boma. Ctpoenue mousiekynsl. Bopoponanas
XUMHYECKasi CBsi3b. DU3NMYECKHE CBOMCTBA BOJABL. AHOMAIWU CBOWCTB BOJIBL. [ MApOQMIbHBIE U
ruipodoOHBIe BelecTBA. XWMUYECKHE CBOMCTBa BOJABL. KpyroBopoT BOABI B TPHUPOJE.
Bonoouncrka. Asparus Boasl. beitoBbie GuibTpbl. MuHepalibHbIe BObL. JIUCTUITMPOBaHHAS BOJA,
ee moiydeHue W npumeHenue. OOmiast xapakTepucTuka raimoreHoB. Ctpoenue aToMoB. [Ipoctbie



BEIIECTBA M OCHOBHBIE COCAMHEHUS rajloreHOB, X cBoWcTBa. KpaTkue cBeaenust o xiope, Opome,
¢dTope u none. IlpumeHeHne rajJoreHoB M UX COSAMHEHUH B HapogHOM xo3sicTBe. Cepa. Ctpoenue
aToMa, aJUIOTPOIIUs, CBOMCTBA U MpuUMeHeHue pombuueckoit cepsl. Okcuapl cepsl (IV) u (VI), ux
II0JIyuY€HUE, CBOMCTBAa U npUMeHeHue. CepHasi KUCIIOTa U €€ COJIM, UX NPUMEHEHHE B HapOJHOM
xo3siictBe. [IponsBoncTBO cepHOit KucioThl. A30T. CTpoeHue aroma U MOJIEKYJbl, CBONCTBA
IIPOCTOrO BEIleCTBA. AMMUAK, CTPOEHUE, CBOMCTBA, NOJydyeHHe U npuMeHeHue. Cosin aMMOHUS, UX
cBoiictBa u npumenenue. Okcupl azota (I1I) u (IV). A3oTHas kucnora, ee CBOWCTBA U IPUMEHEHHE.
HuTpatbl 1 HUTPUTHI, IpoOIEMa UX COAEPIKAHUS B CEIBCKOXO3SIMCTBEHHON MPOAYyKIUU. A30THbIE
ynoopenusi. @ocdop. CrpoeHHe aToma, aIOTPOIHS, CBOKWCTBA 0eJI0ro M KpacHoro docdopa, ux
npumenenne. OcHoBHBIE coenuHenus: okcul pocdopa (V) u oprodocdhopnas kuciora, ¢ocdarsr.
®dochopubie ynobpenus. Yriuepon. CTpoeHHe aroma, alJIOTPOTHsS, CBOMCTBA MOIU(DHUKAIINN,
npumenenne. Oxkcuapl yraepoaa (II) u (IV), ux coiictBa u npumenenue. KapOoHaTbl: KaJblLIUT,
cojla, MOTall, MX 3HAu€HUWE B TpUpoAe M KU3HM denoBeka. Kpemuuil. CtpoeHue artoma,
KPUCTAJUTMYECKUN KpEMHHUM, ero cBoicTBa U npumenenue. Oxcup kpemuus (IV), ero mpupogasie
pasHoBuAHOCTH. CUNUKAThl. 3HAYEHWE COCIMHEHUNW KPEMHHsI B JKMBOM M HEXHUBOU MPUPOJIE.
[TonsiTe 0 cUIMKATHOM MpoMbIIIeHHOCTH. leMoHcTpanmuu. OO0pasibl rajJoreHoB — MPOCTBIX
BelecTB. B3anMoieiicTBIE TAIOTEHOB C HAaTPUEM, C allFOMUHNEM. BrITecHeHre XJ0poM OpoMa win
HOJla U3 PacTBOPOB HX coJiel. B3ammopeicTBue cepbl ¢ MeTauiaMu, BOJOPOJIOM U KHCIOPOIOM.
B3anMopeiicTBie KOHUEHTPUPOBAHHOW A30THOM KHUCIOTBI C Meapro. [lormomenune yriem
pPacTBOpPEHHBIX BEIIECTB WM ra3oB. BoccraHoBieHue Menu u3 ee okcuga yrieM. OOpasibl
MIPUPOJIHBIX COCTMHEHUM XJIopa, cephl, docdopa, yraeponaa, kpemHus. OOpa3iibl BaKHEHITUX IS
HapOJJHOTO XO3SIMCTBa Cyab(aToB, HUTPATOB, KapOOHATOB, Pocharos. OOpa3Isl CTEKIA, KEPAMUKH,
uemenTa. Jlaboparopubie onbIThl. 20. [losnydenue u pacnosHaBanue Bojoposa. 21. Mccinenopanue
ITOBEPXHOCTHOI'O HATSHKEHUS BOJbL. 22. PacTBopeHue nepMaHraHaTa Kajius WM MEJHOTO Kylopoca
B Boje. 23. I'maparanus o6e3BoxkeHnHoro cynbdata meau (II). 24. M3rotomieHwe THUIICOBOTO
oTnedvarka. 25. O3HaKOMJICHHE C KOJUIEKIHEH OBITOBBIX (PriIbTpoB. 26. O3HAKOMIICHHE C COCTaBOM
MUHEpaibHOM Boabl. 27. KauecTBeHHass peakuusi Ha rajgoreHuA-uoHbl. 28. Ilomydenue wu
pacnio3HaBanue kwuciopoaa. 29. T'openuwe cepbl Ha Bo3ayxe U B kuciopoge. 30. CpoiictBa
paz0aBiieHHOW cepHOW KUCIOTHL. 31. M3ydyenwe cBOWCTB ammmaka. 32. PacrosnaBanue coseit
amMmonusa. 33. CpoiictBa  pa30aBlicHHOHM  a30THOW  KHCIOTHL.  34.  B3aumopeiicTBue
KOHIICHTPUPOBAHHOW a30THOW KHUCIOTHI ¢ Meapto. 35. Topenme ¢dochopa Ha BoO3myxe U B
kucnoponae. 36. PacrnosnaBanue ¢ocdaron. 37. I'openue yras B kucinopone. 38. Ilomyuenue
yroJIbHOM KHUCIOTHI U u3ydeHue ee cBoucTB. 39. Ilepexon kapOGonatoB B ruapokapboHatsl. 40.
Paznoxxenune ruapokapbonara Hatpusi. 41. IlomyueHume KpeMHEBON KHUCIOTHI M HU3Yy4EHHUE €€
CBOUCTB. [Ipeomemmnvie pezynvmamel 0OyyeHus YUalluiics JODKEH yYMETh: HCIOJNb30BAaTh MPU
XapaKTEPUCTUKE METAJIIOB U UX COCIMHEHHUM MOHATHS: «HEMETAIUIbD), «TAJIOTEHbD», «aJUIOTPOIIHBIE
BHUJIOU3MEHEHUS», GKECTKOCTh BOJBI», «BPEMEHHAsl >KECTKOCTb BOJBI», «IIOCTOSIHHAs JKECTKOCTb
BOJIbI», «O0IIasi KECTKOCTh BOJBI»; JAaBaTh XapaKTEPUCTUKY XUMUUYECKUX DJIEMEHTOB HEMETAIJIOB
(BozlopoAa, ralloT€HOB, KUCIOPO/ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS ) IO UX MOJT0KESHHIO
B [lepmomuueckoii cucteme xummuueckux snemeHToB J[. M. MenneneeBa (XMMHUYECKUI 3HAK,
MOPSAAKOBBIN HOMEpP, EPUO/I, TPYIINa, HOATPYIIa, OTHOCUTENIbHAs ATOMHAsI Macca, CTPOEHUE aToMa
(3apsn s1pa, YMCIIO NMPOTOHOB M HEHUTPOHOB B sipe, OOIlee YMCIIO 3JIEKTPOHOB, paclpejielieHue
AJIEKTPOHOB IO AIIEKTPOHHBIM CIIOSIM), MPOCTOE BEIIECTBO, (POpMyNa, Ha3BaHWE U THUI BBHICIIETO
OKCHJAa W TUApPOKcHOa, GopMmyia W XapakTep JIETy4ero BOJOPOTHOTO COEAMHEHHS); Ha3bIBATh
COEIMHEHUS] HEMETANIOB M COCTaBISATh MX (OPMYJBI MO HA3BAHUIO;, XapaKTEPH30BaTh CTPOCHUE,
obmme ¢u3nYecKue M XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAUIOB; OOBICHATH



3aBUCUMOCTh CBOMCTB (WJIM TMpEACKA3bIBaTh CBOMCTBA) XUMUYECKHUX 3JIEMEHTOB-HEMETAJLIOB
(pammyc, HEMETaUIMYeCKHEe CBOMCTBA 3JIEMEHTOB, OKHUCIUTEIHLHO-BOCCTAHOBUTEJIbHBIE CBOMCTBA
AJIEMEHTOB) M 00pa3yeMbIX UMU COCAMHEHUH (KHUCIIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCHJIOB H
TUAPOKCHUJIOB, JIETYYUX BOJOPOJHBIX COCIMHEHUN, OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE CBOMCTBA)
oT nosiokeHus B [lepuoanueckoil cucreme xumuueckux 3nemeHToB . 1. Menaeneesa; onuceiBaTh
o0IIre XUMUYECKUE CBOMCTBA HEMETAIIOB C TI0 MOIIBIO €CTECTBEHHOTO (PYCCKOTO) SI3bIKA U S3bIKA
XUMHUHU; COCTaBJIATh MOJICKYJISIDHBIE YpPaBHEHMsI PEaKIHil, XapaKTePU3YIOIIUX XUMUUYECKUE
CBOMCTBA HEMETAJUIOB M UX COCIUHEHUH, a TAKXKE JEKTPOHHBIC YPaBHEHUSI MPOIIECCOB OKUCICHUS
BOCCTAHOBJICHUS, YPABHEHHS OJCKTPOJMTHUYECKON TUCCOIMAIMHU; MOJICKYJSIPHBIC, TOJIHBIE H
COKpaIlleHHbIC HOHHBIE YPABHEHHS PEAKIIUMA C y4aCTUEM DJIEKTPOJIUTOB; YCTAHABIMBATH MPUUHUHHO-
CJICJICTBEHHBIE CBS3M MEXIY CTPOCHHEM aTOoMa, XUMHYECKOW CBSI3bI0, TUIIOM KPUCTaJUTHYECKOU
pelIeTKA HEMETAJUIOB U MX COCIWHEHUM, X OOMUMHU (PU3MUYECKUMU H XUMUYECKUMH CBOWCTBAMH;
OTUCHIBATh XWMHYECKHE CBOWCTBAa BOJOpOJA, TaJIOTE€HOB, KHUCIOpOJa, cephl, a3ora, (ocdopa,
rpadura, aamasza, KpEMHHUS U UX COEJUHEHMH C MOMOILBIO €CTECTBEHHOIO (PYCCKOIO) s3bIKa W
SI3bIKa XUMUU; OMUCHIBATH CIIOCOOBI YyCTPAHEHHUS KECTKOCTH BOJIBI U BBITIOTHITH COOTBETCTBYIOIIUMA
UM XUMHUYECKUH DKCTIEPUMEHT; BBIMOJIHATH, HAOIIOJaTh W OMUCHIBATh XUMHUYECKUN DKCIIEPHUMEHT
M0 Pacro3HAaBaHUIO MOHOB BOJIOPOJIa U aMMOHUS, Ccyiabdar, kapOoHat, crmkar, docdaT, XIOPHI,
OpoMHJI, HOJWT MOHOB; IKCIIEPUMEHTATIFHO HCCJIEIOBATh CBOMCTBA METAUIOB U MX CO €IWHEHUMH,
peraTh SKCIIEpUMEHTANIbHBIE 3a/1a4u 110 TeMe HemeTanibl»y; OmuchBaTh XUMUYECKUNA SKCTIEPUMEHT
C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO) S3bIKa W S3bIKA XUMHUHU, MPOBOJUTH pacdeThl IO
XUMUYECKUM (OpMYJIaM ¥ YPaBHEHHSM PEaKIMi, MPOTEKAIOIIHNX C Y9aCTHUEM HEMETaUIOB M MX
COECIUHEHU.
Memanpeomemuvie pe3ynromamovl 00yueHuss Y4Yamnuics JOKEH YMETh: OPraHU30BbIBATh y4eOHOE
B3aMMOJICHICTBHUE B Tpymme (pacupeneisTh PpOJH, JOTOBAapUBATHCA JAPYr C APYTOM U T. 1.);
MpeABUACTH (ITPOrHO3UPOBATh) MOCIEACTBUS KOJJICKTUBHBIX PEIICHHI; TOHUMATh IPUYHHBI CBOETO
HeyclieXa M HaxOJUTh CIOCOOBI BBIXOJA M3 OTOW CHUTyallud; B JUAJIOTe C YUYUTEJIEM YUUTHCS
BBIPa0ATHIBaTh KPUTEPUHU OLICHKU M OTIPENEIISATh CTETNICHb YCIEITHOCTH BBITIOJHEHHS CBOCH PabOTHI
U paboThl BCEX, MCXOAS W3 HMECIOIIMXCS KPUTEPHEB, COBEPIICHCTBOBATH KPUTCPUHM OIICHKUA H
MOJIb30BaThCSl UMHU B XOJIE€ OLICHKH U CAaMOOIICHKH; OTCTaMBaTh CBOIO TOUKY 3PEHHUS, ApTYMEHTUPYS
ee; TMOJTBEPXIaTh apryMEHThl (PakTaMu; KPUTUYHO OTHOCUTHCA K CBOEMY MHEHHUIO; CIyIIaTh
JIPYTUX, TBITAThCS NMPUHUMATh JIPYT'yH0 TOYKY 3pPEHHUs, OBITh TOTOBBIM HM3MEHHUTH CBOKO TOYKY
3peHusl; COCTABIATH pedepaT Mo ONpeeeHHON (opMe; OCYILIECTBIAThH KOCBEHHOE pa3/IeIUTEIbHOE
nokazarenbcTBO. IIpakTHyeckue padorbl 1. PeleHwe SKCIEpUMEHTANIBHBIX 3a7ad [0 TEMeE
«Iloarpynna ranoreHoB». 2. PemeHue »sKcnepuMeHTalIbHbIX 3anady no teme «lloarpynmna
kucnopoaa 3. [lonyuenue, coOupanue u pacrio3HaBaHUE ra3oB.
IIpeomemnvie pezyromamsl 0OyueHuss YJaluuics HODKEH yMETh: oOpamiatbesi ¢ 1abopaTopHBIM
o0opynoBaHWEM U HarpeBaTeIbHBIMU MTPUOOPaMU B COOTBETCTBHUM C TpPaBUJIAMH TEXHHUKHU
Oe3omacHOCTH; HAOII0JaTh 3a CBOMCTBAMHM HEMETA/UIOB W WX COCAWMHCHHM M SBIICHHSIMHU,
MPOUCXOJAINIMMU C HUMH; ONUCHIBATh XUMUYECKUN HKCIIEPUMEHT C MOMOIIBIO €CTECTBEH HOTO
(pycckoro) si3pIKa U sI3pIKa XUMUMU; JI€7aTh BBIBOJIBI TIO0 pe3ylibTaTaM MPOBEIEHHOTO YKCIEPUMEHTA.
Memanpeomemnsvie pezynomamoel 00yyenuss Ydalluiics NOJKEH YMETb: OIpPENeNATh, UCXOMs W3
yueOHOI 3a/1a4n, He0OX0IMMOCTh UCTIONB30BaHUs HAOTIOACHUS UITH KCTIEPUMEHTA.

Tema 4. O0001eHNEe 3HAHUH 110 XUMHUHU 3a KYPC OCHOBHOM 111K0JIBL. [ToAroTOBKA K

rocynapcTBeHHoM uroroBoi arrecramuu (I'MA) (10 9)

[Tepuonnueckuii 3akoH u Ilepuoguueckas cucrema xumuueckux anemeHToB . M. Menneneesa.
@U3NYECKUH CMBICH TOPSAJKOBOIO HOMEpa JJIEMEHTa, HOMEPOB MEPUOJA W TPYIIIBL.



3aKOHOMEPHOCTH U3MEHEHUS CBOICTB 3JIEMEHTOB U UX COEIMHEHUN B IIEpUO/Iax U IpynInax B CBETE
IIPEJCTaBICHU O CTPOEHUM aTOMOB 3JIeMEHTOB. 3HadeHue Ilepuoauueckoro 3sakoHa. Bumsl
XMUMHMUYECKUX CBSI3€H M THUIIBl KPUCTAITIMYECKUX pEUIETOK. B3auMoCBs3b CTpOEHHS U CBOWCTB
BemiecTB. Kiaccupukanus XUMHUYECKUX pEaKIUil M0 pa3iIuyHbIM MpU3HAKaM (YUCIO U COCTaB
pearupyromux U 00pa3yroIIUXCs BEUISCTB; HAIWYME TPaHUIBI pasnena (a3; TeruioBod 3¢¢ekr;
U3MEHEHHUE CTENEHEH OKHUCIIEHHS AaTOMOB; MCIOJb30BAaHUE KaTajau3aTopa; HalpaBlieHUE
nportekanusi). CKOpOCTh XMMHUYECKHX peakiuii u (akropbl, Biausiomue Ha Hee. OOparnuMocTh
XMUMHMUYECKUX peakUuid U crnocoObl CMEHIEHHMs] XMMHUYECKOro paBHOBecus. IIpocThie M clioXHBIE
BelecTBa. Meraiibl U HeMeTauibl. ['eHeTnueckue psiibl MeTajula, HEMeTaljla M IEepeXOJHOIo
Metamna. OKcuapl M THIPOKCHIBI (OCHOBAHMS, KUCIOTHL, aM(QOTEpHbIE TMAPOKCHUIBI), coiu. Ux
cocTaB, KiaccupuKanus U OOIIMEe XMMHUYECKHE CBOICTBA B CBETE€ TEOPUHU DIIEKTPOJIUTUUYECKOU
auccouuanuu. Jluunocmuvle pesyiomamosl 0OyueHusi YUallUiicsl JOJDKEH: 3HaTh M IOHHUMATH!
OCHOBHBIE MCTOPUYECKHE COOBITHS, CBA3aHHBIE C PAa3BUTHEM XHMHUHU M OOIIECTBA; TOCTUXKEHUS B
o0jacT XUMHUHM M KYJbTYpHbIE TpPaAuLIMU (B YAaCTHOCTH, HAaydHbl€ TpPAJUIMH) CBOEH CTpPaHBI;
0OLIEMUPOBBIE JTOCTUKEHUS B O0JIACTHM XMMHH; OCHOBHBIE MPHUHIMIBI U MpaBUiia OTHOIICHUS K
MIPUPOJIC; OCHOBBI 3J0POBOTO OOpa3a >KM3HM U 370pOBbECOEpErarolIuX TEXHOJOTHM; MpaBuiia
MOBEJICHNUS B UPE3BBIYAMHBIX CHUTYallMsIX, CBSI3aHHBIX C BO3/JCHCTBHEM pa3IMUYHBIX BEIIECTB;
OCHOBHBIE TpaBa W OOSI3aHHOCTH TpPaKJaHWHA (B TOM YHCIE YYaIIerocs), CBS3aHHBIC C
JUYHOCTHBIM, TPO(HECCHOHATBHBIM U KU3HEHHBIM CaMOOTIpeeTICHUEM; COLUATbHYIO 3HAYUUMOCTb U
coJiepkaHue npodeccuil, CBSI3aHHBIX C XUMHUEHN; UCIBITHIBATh: YYBCTBO TOPJOCTH 3a POCCHICKYIO
XMMUYECKYI0 HayKy U YBaKCHHE K HUCTOPUU €€ Pa3BUTHUS; YBaXXEHHME U INPHUHATUE JOCTUXKCHUN
XMMUHU B MUDE; JIIOOOBb K MPUPOJIE; YBAKEHHUE K OKPYKAOMUM (YJalllUMCs, YYUTEISM, POAUTENAM
U Jp.) — YMEThb CIylmaTh W CIblIaTh MAPTHEPA, NMPHU3HABATH MPABO KAXKIAOTO Ha COOCTBEHHOE
MHEHHE, NPUHUMATh PELICHUs C Y4eTOM IMO3MIMH BCEX YYACTHUKOB; UYBCTBO INPEKPACHOIO MU
JCTETUYECKUX YYBCTB HA OCHOBE 3HAaKOMCTBA C MHPOM BEIIECTB M UX MPEBpAIICHUN;
CaMOYBaXCHHE M SMOLMOHAIBHO IIOJOXKHUTEIbHOE OTHOLICHHE K ceOe; MpHU3HaBaTh: IIEHHOCThb
3I0pOBbsl  (CBOETO M JpPYrux Jrojed); HEeOO0XOAMMOCTb CaMOBBIPQXKEHUS, CaMOpeasIn3alui,
COLIMAJIBHOTO TPU 3HAHMs, OCO3HABAaTh: 'OTOBHOCTb (MJIM HETOTOBHOCTb) K CaMOCTOSITEIbHBIM
IIOCTYIIKaM U JIeHCTBUSIM, OTBETCTBEHHOCTh 3a MX PE3y/IbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTH)
OTKPBITO BBIpa)KaThb M OTCTaMBaTh CBOIO MO3MLMIO U KPUTHUYHO OTHOCHUTBHCS K CBOMM IOCTYIKaM;
IPOSBJIATH: JKOJIOTUYECKOE CO3HAHUE; J100pOXKeNnaTeabHOCTh, O BEpUE M BHUMATEIBHOCTh K
JIIO/IIM, TOTOBHOCTh K COTPYIHHYECTBY U ApYyxkOe, OKa3aHUIO IOMOIIU TE€M, KTO B HEH HYX/JaeTcs;
0000IIEeHHBIN, YCTOMUYMBBIA M K30MpaTeNbHBIA IO3HABATENbHBI MHTEpEC, HMHULUATUBY U
M0003HATENILHOCTh B U3yYEHUH MUpPA BELIECTB U PEAKLUH; 1eJIeyCTPEMIEHHOCTh U HACTOMUUBOCTh
B JIOCTHXKEHHHU LieJIel, TOTOBHOCTh K MPEOJOJICHUIO TPYIHOCTEH; yOSKIEHHOCTh B BO3MOXKHOCTHU
[IO3HAHUSA TNPHUPOJBI, HEOOXOJUMOCTH PAa3yMHOIO HCIOJb30BaHMUSA JOCTHKEHUH HAyKu U
TEXHOJIOTUH JUTsl pa3BUTHsI OOLIECTBA; YMETh: YCTaHABIMBATh CBSA3b MEXK/Ly 1I€JIbI0 U3YUCHHS XUMUU
U TeM, JUI1 4Yero oHa OCYIIECTBISETCS (MOTHBAMM); BBINOJHATh KOPPUTMPYIOIIYIO CaMOOICHKY,
3aKIIIOYAIOLIYIOCS B KOHTPOJE 3a MPOLIECCOM HM3Yy4YeHHs XUMUM WM BHECEHHU HEOOXOAMMBIX
KOPPEKTHBOB, COOTBETCTBYIOIIMX 3TallaM W CIOCO0aM U3y4eHHs Kypca XUMHH; BBINOIHATh
PETPOCIEKTUBHYIO CaMOOLIEHKY, 3aKJIIOUYAIOLIYIOCS B OILICHKE IIpolLecca W pe3ysbTara M3ydeHHs
Kypca XHMHMHM OCHOBHOM IIKOJBI, TOJBEICHUM HTOTOB HAa OCHOBE COOTHECEHMs LEIed u
pe3yibTaTOB; CTPOMTH JKU3HEHHbIE U MpOopecCHOHATbHBIE IUIAaHBI C YYE€TOM KOHKPETHBIX
COLIMAIBHO-UCTOPHUYECKHUX, MOJUTHYECKMX U SKOHOMUYECKUX YCIOBMH; OCO3HABATh COOCTBEHHBIE
LIEHHOCTH M COOTBETCTBHE MX NPUHMMAEMBIM B JKU3HU pPEIICHUSM; BECTH JAMAJOl Ha OCHOBE
PaBHONPABHBIX OTHOLIEHUH M B3aHMHOI'O YBa)KE€HUS; BBIACIATH HPABCTBEHHBIN ACIEKT MOBEACHHUS



¥ COOTHOCHUTH MOCTYIKH (CBOU U JIPYTHX JIFOJICH) U COOBITHS C MPUHATHIMU 3TUICCKUMHU HOPMaMHU;
B Ipelenax CBOMX  BO3MOXKHOCTEM  IMPOTHUBOACHMCTBOBATH  JCUCTBHUSM W BIIUSHHSAM,
MIPEJICTABISIONINM YTPO3Y XKU3HHU, 3I0POBBIO M 0€30MIACHOCTH JTUYHOCTH U OOIIECTBA.



TemaTn4eckoe IJIAHUPOBAHUE 9 kaacc

Ne Tema ypoxka Kou-Bo IIpumeyanue
4acoB
BBenenne. O0masi XapakKTepUCTHKA XHMHYECKHX 3JIEMEHTOB U
xuMu4eckux peaxkumii (114)
1, XapakTeprucTUKa XUMHUIECKOTO DIIEMEHTA 2
2 Ha OCHOBAHUU €r0 IOJIOKEHHS B
[Teprouieckoi CUCTEME XMMUYECKHX
anemeHToB J[. . Meneneera
3 AmboTepHbIE OKCHJBI U THIPOKCUIBI 1
4 [Iepnoanueckuit 3akoH u [lepnoanueckas 1
cucrema JI. 1. MeHnnieneeBa B cBeTe
VYEHUS O CTPOCHHU aTOMa
) XHUMHUYECKass OpraHu3alus KXUBOW M 1
HEXNUBOW TPUPOIBI
6 Knaccudukanus XuMuuecknux peakiuii 1mo 1
Pa3TUIHBIM OCHOBAHUSIM
7 [ToHATHE O CKOPOCTH XUMHUYECKON PEAKIUN 1
8 | Karammsaropst 1
9, O0001IeHne U cUcTEMaTU3aIMs 3HAHNUI 110 2
10 | reme «BBenenue. O0mas XxapakTeprCTUKA
XUMHYECKUX DJIEMEHTOB U XUMHUYECKUX
peakuuii. [lepuoandeckuii 3aKoH 1
[Tepuoandaeckas cucTeMa XUMHYECKUX
anemenToB JI. . MenneneeBay
11 | KonTtposibHas paboTa o Teme «BBenenue. 1
OO6mrast XapaKTepUCTHKAa XUMHUUYECKHUX
AJIEMEHTOB U XUMHYECKHUX PEAKIIUMN.
[Tepuonnueckuii 3akoH u I[lepuoanueckas
CHCTEMa XMMHYECKUX DJIEMEHTOB
. Y. MenpaeneeBay
Tema 1. Metajuibl (14 4)
12 | Bek MmeaHbIN, OPOH30BBIN, )KEJIC3HBIN 1
13 | IlonoxeHue 3JIEMEHTOB-METAIIOB B 1
Ilepuoanueckoit cucreme [I. U.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aroMoB. DU3MYECKHE CBOMCTBA METAIOB.
14 | CraBel 1
15 | XuMuyeckue cBOMCTBAa METAIOB 1
16 | Meramnsl B mpupoze. O61mue cnocoOb! ux 1
MOJTy4eHUS
17 | IloHsATHE O KOPPO3UH METAIIIOB 1
18, | OOmas xapakTepucTHKa JIeMEeHTOB [A- 2
19 | rpynnsl. CoeqHEHUS MIEIOYHBIX
METAaJJIOB
20, | lllenouHo3eMenbHBIE METAJLIEI. 2
21 | CoenuHeHUs MIETOYHO3EMEIBHBIX
METaJJIOB
22, | AMIOMHUHHN U €ro COeqUHEHNS 2
23
24, | Kene3o u ero coequHEHUS 2




25

26 | O6oO0meHue 3HaHUM M0 TeMe «MeTaIb 1
27 | KontponpHas pabora o Teme «MeTauibhy 1
Tema 2. [Ipaktukym 1. «CBOMCTBA METALJIOB H UX COEIMHEHUII»

28 | PemieHue sKCIepUMEHTATBHBIX 3a/1a4 HA 1
pacro3HaBaHUE | MOJIy4CHUE COCIMHCHHIMA
METAaJJIOB

Tema 3. Hemerannl (304)

29 | OOmras xapaKTepUCTHKA HEMETAIUIOB 1

30 | Bomopon 1

31 | Boxa 1

32 | I'ayorensl 1

33 | CoenuHenus rajJoreHoB 1

34 | Pemenue sKcriepuMEHTABHBIX 33124 0 1
teme «Iloarpymnmna rajgoreHoBy»

35 | Kucnopon 1

36 | Cepa, ee pu3nUeCKUE U XUMUICCKHE 1
CBOMCTBA

37 | CoenmuHeHus cepbl 1

38 | CepHas KMCIIOTA KaK JIEKTPOIUT U ee 1
cou

39 | CepHas KHCIIOTa KaK OKUCIIATEb. 1
[Tonydenune u npuMeHEHHE CEPHOU
KHCIIOTBI

40 | Pemenue 3KCieprMMEHTANBHBIX 337124 110 1
teme «[loarpyrmma KucIopoa»

41 | A30T u €Tr0o CBOMCTBA 1

42, | AMMmuak u ero csoiicrsa. Cojii aMMOHUSA 2

43

44 | Oxkcugsl a3oTa. A30THAS KUCJIOTa KaK 1
JJICKTPOJINT, €€ IPUMCHCHHE

45 | A30THasg KHMCJIOTa KaK OKHUCIIMTEb, €€ 1
MOJTy4CHUE

46 | ®octop. Coenunenns pocdopa. [Tlorstue 1
0 ochopHbIX y1oOpeHmsIX

47 | Yraepon 1

48 Oxkcupl yriaepoja 1

49 | YroapHas KMCIOTa U €€ COJIH 1

50 | YrieBomopo sl 1

51 | Kucnopoaconepskamue OpraHUYeCKHe 1
COCTUHEHMS

52 | Kpemuuit 1

53 | CoenuHeHMsI KpeMHHUS 1

54 | CunmkatHas IpOMBIIIJICHHOCTb 1

55 | Pemienue skcniepuMeHTANbHBIX 3a/1a4 110 1
teme «[loarpynmna yrinepoaa»

56 | O6o06menue mo teme: «HemeTramnbly 1

57 KontposnbHas pabota o teme: 1
«HemeTtamnmb»

58 | [lonmydyenue, cobupaHue U pacro3HaBaHHUe 1

ra3oB




Tema 4 O0001IeHMe 3HAHMI 110 XUMHH 32 KYPC OCHOBHO# 11K0J1bI (10
4acoB)

59, | Ilepuonmueckuii 3akoH u [lepuoamueckas 2
60 | cucrema /. 1. MenneneeBa B CBETE TEOPUH
CTPOEHUS aToMa

61 Bunpl xuMuueckux cBsi3eil ¥ THUIIBI 1
KPUCTAJUTMYECKUX pEIIeTOK. B3aumMocBsi3b
CTPOEHUS U CBOMCTB BEIIECTB

62 | Knaccudukaiysi XUMHYECKIX PEaKIUil 10 1
pa3nuuHbIM npu3Hakam. CKOpocTh
XUMHUUYECKUX PEaKLMil

63 | Auccommarysi 31€KTPOIUTOB B BOJHBIX 1
pactBopax. loHHbIE ypaBHEHHUs peaKIIuu

64 | OKuCIUTETHHO-BOCCTAHOBUTEIHHBIE 1
peaknuu

65, | Knaccudukamus u cBoiicTBa 2

66 | HEOpraHWYECKUX BEUIECTB

67, | TpeHUHT-TECTHPOBAHKE IO BapHAHTaM 2

68 | 'MA npouuibIxX JIET ¥ IEMOBEPCHHU

Hroro 68
4acoB
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