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IHosicHUTEeNLHAS 3AIHCKA

Pabouast mporpaMMa 1Mo XMMHU COCTaBJI€HA HA OCHOBE IOCYJApCTBEHHOIO CTaHIApTa OCHOBHOTO OOIIEro
oOpa3oBaHus, MPUMEPHOH MPOTrPaMMbl OCHOBHOTO 00Imero oOpa3oBaHHUS MO XUMHH W TPOTPaMMbI K
yueOHuKaMm ansi 8-9 kyaccoB oOmeoOpasoBarenbHbIX yupeknenuii aropa O.C. abpuensiHa, yueOHOTO
iaHa yupexnaenus. [IporpamMma Kypca XUMHH IJisi J€Tell ¢ OTKJIOHEHUSMU B PAa3BUTHH, pellas Te Ke
3amadd, 4YT0 MU B 00meoOpa3oBaTeNIbHOW MIKOJE, NPEANoaraeT KOPPEKIHOHHYIO HAalpaBJIeHHOCTh
oOydeHusi, MPenyCMAaTPUBAIOIIYIO. AKTUBHM3ALMIO TO3HABATENBHON JeATEIbHOCTH, (HOpMHpOBAaHHE
OOIIEeMHTEIIEKTYaIbHBIX YMEHUNM W HaBBIKOB, Pa3BUTHE YCTHOH M MHUCbMEHHOW pedr; (hOPMUPOBAHUE
y4eOHOW MOTHBAIlMM, HABBIKOB CAMOKOHTPOJISI U CAMOOLIEHKH NEATEIbHOCTH yJamuxcs. [Ipu npoBeneHun
3aHSATUH HEOOXOaUMO JeNiaTh OMNOPY Ha >KU3HEHHBIH OMNbBIT YYalIUXCS, YYUTHIBATH MPAKTHYECKYIO
HANPABJIEHHOCTh TpeaMeTa, COOM0NaTh MPUHIUN HEOOXOMMMOCTH W JOCTATOYHOCTH. Y YUTHIBAS
HEOCTATOYHYI0 MAaTEeMAaTHUYECKYIO MOATOTOBKY YYaIMXCs, MpenjiaraéMble PacuéTHBbIC 3a7add JOJIKHBI
ObITh ynpoméHHbiMu. Hanbonee TpyaHble TeMmbl, Takue kKak «OOpa3oBaHHE H30TOMOBY», «AIJIOTPOIHSY,
«[loHsITHE O KHUCIBIX U CPEAHHUX COJISIX», PACUETHBIC 3a7a4d YCJIOKHEHHBIX THIOB U3 TeM «M3MeHeHws,
npoucxoasmue ¢ BemecTeaMu» u «COeTUHEHUS XUMHUYECKUX 3JIEMEHTOBY, AAIOTCS B O3HAKOMUTEJIbHOM
miane. Kak TpymHbIH 7Sl yyammuxcsi UCKIIIOYEH MaTepuan O COCTABJICHUH YPABHEHH OKHUCIUTENIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIM METONOM JJIeKTpoHHOro Oananca. JlabopartopHble pabOTBI 3aMEHEHBI
IeMOHCTpaluel. Bech TeopeTnyeckuil Matepuan Kypca XUMHUM JJI OCHOBHOM LIKOJIBI PACCMAaTPUBAETCS Ha
MepBOM oAy OOYYeHHs], YTO IMO3BOJISIET ydaluMmcsi 0ojiee OCO3HAHHO U TIyOOKO HM3Y4HTh (DaKTUYEeCKHid
MaTepuaj] — XMMHUIO 3JIEMEHTOB U MX COeduHeHwidl. Hapsiy ¢ 3THM Takoe MOCTpPOeHHE MPOrpamMMbl JaéT
BO3MOKHOCTh Pa3BUBAThH MOJYYCHHbBIE MEPBOHAYAIBHO TEOPETUYECKIE CBEACHHS HAa OoratoM (hakTHIeCKOM
MaTepuajie XUMHUHU 3JIeMeHTOB. [IporpaMMa moCTpoeHa ¢ yY4ETOM peau3aiiil MEXKIPEeIMETHBIX CBSI3eH C
KypcoM (UMK 7 Ki1acca, TAe U3y4atoTCsi OCHOBHBIC CBEACHHS O CTPOSHUU MOJIEKYJI H aTOMOB, W OUOJIOTUA
6-9 KJaccoB, rae AaéTcsi 3HAKOMCTBO ¢ XMMHUYECKOH OpraHu3alyeil KIETKH U MPOoLieccaMi OOMEHa BEIECTB.

Henu n3zydyeHus: yueOHOro Kypca XUMHH:
— OCBOEHHE BAKHEHIINX 3HAHUH 00 OCHOBHBIX MOHATHSIX U 3aKOHAX XMMUHU, XUMHUYECKONH CHMBOJIHKE;
— OBJIAJICHHE YMEHUSMH HaONFOAAaTh XHUMHYECKHE SIBIICHHS, NPOBOAMTh XHMHYECKHH SKCIEPUMEHT,
NPOM3BOIUTH PACUEThl HA OCHOBE XUMHUYECKHX (POPMYJT BELIECTB U YPABHEHUI XUMHUYECKUX PEaKLHH,
— pa3BUTHE TO3HABATEJIbHBIX WHTEPECOB U HMHTEJUIEKTYAJIbHBIX CIIOCOOHOCTEH B mpouecce MPOBEACHUS
XUMHYECKOTO SKCIIEPUMEHTA, CAMOCTOSITEIbHOTO TPUOOPETEHNSI 3HAHUH B COOTBETCTBUHU C BO3HUKAIOIIUMHU
JKU3HEHHBIMH MOTPEeOHOCTSIMU,
— BOCHHTaHHE OTHOLIEHHS K XUMHUH KaK K OJHOMY U3 (PYHAAMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U
3JIEMEHTY O0IIEeYeTIOBEYECKON KYIbTYPHI,
— TNPUMEHEHHUE MONTyYeHHbIX 3HAHUH 1 YMEHHUH AJis1 O€30MacHOrO UCTIOIB30BAHUS BEIECTB U MATEPHAJIOB B
OBITY, CENIbCKOM XO3SICTBE M Ha NMPOM3BOICTBE, PEIIEHUS MPAKTHUYECKUX 337a4 B MOBCEIHEBHON JKHU3HHU,
MPEenyNpeXACHNs SIBJICHUIN, HAHOCAIIMX BpeAd 340POBBIO YEJIOBEKA U OKPYIKAIOILEH cpeae.

3anaum yueOHOro Kypca:
— (OpMHUPOBAHKE V yYAILTUXCSI 3HAHUH OCHOB HAayKW — BaKHEHIIMX (HaKTOB, MOHSTHIA, 3aKOHOB U TEOPUIA,
XUMHYECKOTO SI3bIKa, JOCTYMHBIX 0OOOIIECHNI U MOHITHH O MPUHLUIIAX XUMHYECKOTO MTPOU3BOJICTBA,
— pasBuTHE yMEHHUH padoTaTh C BELIECTBAMH, BBIMOJHATH HECJIOXKHBIE XUMHYECKHE OIBITHI, COOJIONAThH
NpaBUIa TEXHUKN O0€30MaCHOCTH, IPAMOTHO NMPUMEHSATh XUMHUECKHE 3HAHUS B OOIEHUH C IPUPOAOH;
— PacKpBITHE POJH XMMUHU B PEIIEHUH MI00ATbHBIX MPOOIeM 4eIOBEYeCTBa,
— pasBUTHE JIMYHOCTH OOy4aromuxcs, (GOPMHPOBAHHE Y HHUX TyYMAHUCTHUECKHUX OTHOLIEHWH U
SKOJIOTUYECKH Le1ecO00Pa3HOro MOBEASHHS B OBITY U B TPYIOBOH AEATEIbHOCTH.
B cooTBeTcTBHU C yUEOHBIM IJIAHOM HA M3yYE€HUE XUMHH OTBOIUTCS

KOJI-BO YaCOB B HEIEJIIO KOJI-BO YacOB
8 Kjacc 2 68
9 xiacc 2 68

ILnanupyembie pe3yabTaThbl H3Y4eHHS Y4eOHOI0 MpeaMeTa
JIMYHOCTHBIMHU Pe3yJbTATAMH U3YUYEHUS NMPeaAMETa « XUMUS» ABJISIOTCS CAEAYIOLNE YMEHUS:



1. I'paskaaHCcKOe BOCIHUTAHHME: TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH IpaKIaHWHA M Peaji3alun
€ro mpas, MPEICTABIEHHEM O XUMHUYECKHUX OCHOBaX (PYHKLHMOHHMPOBAHUS PA3JUYHBIX CTPYKTYP, SIBJICHUH,
MPOLEAYpP TPAKIAHCKOTO OOIIecTBa (BBIOOPHI OMPOCHI U Tp.); TOTOBHOCTBIO K OOCYKIEHHIO 3THYECKUX
npoOJeM, CBSI3aHHBIX C TNPAKTUYECKUM MPUMEHEHHEM JOCTIDKEHMH HAayKH, OCO3HAHMEM Ba)KHOCTHU
MOpPaJIbHO-3TUUECKUX TMPUHIUIOB B AESITEIBHOCTH YUYEHOTO.
2. IlaTpuoTHyecKkoe BOCNHTAHME MPOSBIEHUEM HHTEpeca K MPOLUIOMY W HACTOSINEMY POCCUHCKOMN
XUMHH, LIEHHOCTHBIM OTHOLIEHHWEM K JOCTHXKEHUSIM POCCHMCKUX XUMHKOB U POCCHHCKOM XUMHYECKOU
IIKOJIBI, K HCIIOJIb30BAHUIO 3THX JOCTHKEHUH B IPYTHX HAyKax U MPUKIATHBIX chepax.
3. /IyXOBHO-HPABCTBEHHOE BOCIHTAHHE TOTOBHOCTb K Pa3HOOOPa3HOH COBMECTHOH AESITEIBHOCTH TNPHU
BBIMOJIHEHNH y4eOHBIX, TIO3HABATENbHBIX 3a74ad, CO3JAaHUM YYEeOHBIX MPOEKTOB;, CTPEMIICHHE K
B3aWMOIIOHMMAHHUIO M B3aHMOIIOMOIIM B TPOIeCcCe 3TON y4eOHOH NeATeNbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE MMOBEAEHHE U TOCTYIKM CBOMX TOBAapUILIEH C MO3ULUN HPABCTBEHHBIX M IPABOBBIX HOPM C Y4YETOM
OCO3HAHUs MOCIEACTBHI MOCTYIKOB.
4. DcTeTHYecKoe BOCHHTAHHE. CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETHUECKOMY BOCHPHUSTHIO
XUMHYECKUX OOBEKTOB, 3a7a4, PEUICHUH, PacCyKACHUH YMEHHIO BUETh XMMHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE, MPUOOIIEHNE K YHUKAIIbHOMY POCCHICKOMY HayYHOMY HACJIEAHIO, TMOMYJISIPU3ALHS POCCHICKIX
KYJIBTYPHBIX, HDABCTBEHHBIX U CEMENHBIX [IEHHOCTEH.
S. ®uznyeckoe BOCHUTAHNE, (DOPMHPOBAHHE KYJIbTYPbI 310POBbsI H IMOUHOHAJIBLHOIO 0J1ATONOJIYYHS:
TOTOBHOCTb NMPUMEHITh XUMHYECKHE 3HAHUS B MHTEPECax CBOETO 3JJ0POBbs, BEICHHE 310pOBOro obpasa
KU3HU  (3I0pOBOE MUTaHME, COAAHCUPOBAHHBIN PEKUM 3aHATHH W OTABIXA, peryiisipHas (usuueckas
AKTUBHOCTB); COPMHUPOBAHHOCTh HaBbIKAa peuiekCHu, NMPHU3HAHHME CBOETO MpaBa HA OLIMOKY U TaKOTO
JKe TpaBa JIPyroro 4esoBeKa.
6. TpyaoBoe BocIHTAHME: YCTAHOBKA HA AKTHBHOE YYaCTHE B PELICHUM MPAaKTHUYECKUX 3a7a4 XUMHUYECKOU
HAIPaBJIEHHOCTH, OCO3HAHHE BAXHOCTH XUMHUYECKOTO OOpa3OBaHMs HA TNPOTSHKEHUU BCEH KU3HH JUIS
yCIETHOH MPO(ECCHOHANBHON EATENbHOCTH M Pa3BUTHE HEOOXOAUMBIX YMEHUH; OCO3HAHHBIA BBIOOp U
NOCTPOCHHE HWHIWBUAYAIbHON TPAaeKTOPUH OOpa30BaHUsI M JKM3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
UHTEPECOB 1 OOLIECTBEHHBIX TOTPEOHOCTEH.
7. DKoJIorHYecKoe BOCIUTAHUE: OPUEHTAIMsl Ha MPUMEHEeHNe XUMUUYECKUX 3HaHUN AJA pelLleHus 3a/1a4 B
O0IaCTH COXPAHHOCTH OKpPY)KAKOLIEH Cpenpl, IUIAHUPOBAHHE IOCTYNIKOB W OLIGHKU HX BO3MOXKHBIX
MOCJIEACTBUI UII OKPYXKAKOILIEH Cpenbl, OCO3HAHHE IJIO0ANbHOrO XapakTepa 3KOJOTHYECKHUX MpoOsieM U
MyTeH UX PELICHMUS.
8. lleHHOCTH HAYYHOIO NMO3HAHHUS OPHUEHTALUs B AESITENbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HbIX
NpEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHUS YEJOBEKA, MPUPOABI U OOINECTBa, MOHUMAaHHE
XUMHYECKOW HayKd Kak c(epbl YeIOBEUYEeCKOH NeATeNIbHOCTH, STANOB €€ pa3BUTUS U 3HAYMMOCTH IS
pa3BUTHS LIMBUJIU3ALMY, OBJAJE€HUE SI3bIKOM XUMHH U XMMHUYECKOH KyJbTYpO#l Kak CpelCTBOM NO3HAHUS
MHUpa; OBJIaJieHHe MPOCTENHIINMH HaBbIKAMU HUCCIIEN0BATENbCKON A€ATEIbHOCTH.
MeTtanpeAMeTHBIMH  pe3yJIbTAaTAMH ~ W3y4YEHUs Kypca «XuMHUsA»  sABIsAeTcss  (OPMHUPOBAHHUE
YHHBEpCaJIbHBIX yuebHbIX aewcTeuil (YVY ).
Perynstusuble YVY/I:
— CaMOCTOSITENIbHO OOHAPYKUBATh B (POPMYJIUPOBATH yueOHYI0 MmpobieMy, ONpeneiiTh ueib yueOHOH
NesITeIbHOCTH,
— BBIIBUTATh BEPCHHM pELICHUs NPOOJEMbl, OCO3HABATb KOHEYHBIH pe3yJbTaT, BBIOUPATh U3
MPEJIOAKEHHBIX U UCKATh CAMOCTOSITENIBHO CPENCTBA AOCTUKEHMS LIeTIH,
— COCTaBJIATh (MHAMBHUIYAJbHO MK B TPYIIIE) IUIaH PEIIEHHs TPOOIEMBI;
— paboTas 1Mo miIaHy, CBEPSTh CBOU NEHCTBHS C LEIBbIO M, PU HEOOXOIUMOCTH, UCIPABISTh OIIHOKH
CaMOCTOSITEIIbHO;
— B /IMAJIOTE C YYHUTEJIEM COBEPIIEHCTBOBATH CAMOCTOATENBHO BbIPAOOTAHHBIE KPUTEPUH OLICHKH.
IloznaBatenbabie YY1
— aHAJM3UPOBATH, CPABHUBATH, KJACCHU(PUIMPOBATh M 0000mAaTh (DaKThl U SIBIEHUS, BBISIBJISITH WX
MIPUYHUHHO-CJIEICTBEHHBIE CBSA3H.
— OCYILIECTBJISITh CPaBHEHHE, KIACCU(PHUKAIINIO, CAMOCTOSITEIbHO BBIOMPAsi OCHOBAHUS M KPUTEPHUHU IS
yKa3aHHBIX JIOTHUYECKUX OlepaLuii;
— CTPOUTD JIOTUYECKOE pacCy keHHe, BKIOYalollee YCTaHOBIEHNE TPUYMHHO-CIIECTBEHHBIX CBSI3eH.
— CO371aBaTh CXEMAaTHYECKHE MOJIEIH C BbIIEICHHUEM CYIECTBEHHBIX XapaKTEPHUCTUK OOBEKTA.




- COCTaB/IiTb TE3UCbI, Pa3NYHbIE BUAbI NIAHOB (MPOCTbIX, COXHbIX U T.M.).
- Npeobpas3oBbIBaTb MHPOPMALMIO U3 OAHOIO BUAA B APYroit (Tabnuuy B TEKCT 1 Mp.).

- YMETb ONpeaenaTb BO3MOXHbIE WNCTOYHUKU HEO6XO,£I|I/IMbIX CBEAEHVII‘/’I,

npon3soanTb TMOUCK

NHOpPMaLLMK, aHaN3MPOBaThb U OLeHNBAThL €€ JOCTOBEPHOCTb.
KoMMyHUKaTUBHblE YY /!
CaMOCTOSATENIbHO OpraHM30BbIBaTb Y4eOHOe B3aMMOeicTBMe B rpymnne (onpeaenstb obuiye uemm,

pacnpefensiTb PONu, JOroBapuBaThesa ApYr C APYroM U T.4.).

Pasgen

ATOMbI
XUMUNYECKUX
3/IEMEHTOB

lNpocTbie
BeLLlecTBa

Cno)Hble
BelllecTBa

PacTBopeHue.
PacTBopbl

MeTannsl

BbINyCKHUK HayuunTcs

cnonb3oBaTb MOHATME O  XMMUYECKOM
3NeMeHTe K (DopMax ero CyLecTBOBaHWA:
CBOOOAHbIX aToMax, MPOCTbIX W CMOXHbIX
BELLieCTBax.

OT/INYATb XMMUYECKNX peakLnid oT
(hr3nYECKNX ABMIEHUIA.

MOHVMAaTb POJib BELLECTB 1

XMMWUYECKMX NPOLIECCOB

MPOBOAUTL XUMUYECKIE OMbIThl
9KCMEPUMEHTbI N 06BACHATL KX Pe3y/bTaThbl.
CMOMb30BaTb 3HAHWUS XUMUK MpY
CO6MOAEHN NPaBWST UCMOMb30BaHMS
ObITOBbIX XMMWUYECKIX MPEnapaTos;
pasnMuyaTh onacHble 1 6e30MnacHbIe BELLECTBa

MOHMMATb PO/ib BELLECTB U

XVMUYECKMX MPOLIECCOB

NPOBOAWTb  XMMMWYECKME  OMbITbl W
9KCMEPUMEHTbI 1 0OBACHATL UX PE3yNbTaTbl.
NCMONb30BaTb  3HAHMS  XUMUM  MpK
COOM0AEHNN npaBsun CMNO/b30BaHUS
ObITOBbIX XMMUYECKMX NPenapaTos;
pasnuyaTb onacHble 1 6e3onacHble BeLecTBa

MCNnosib30BaTb XMMNYECKNE 3HAHNA B 6bITy

XapakKTepu3oBaTb  MeTOAbl  XUMUYECKOW
HayKwu (HabnrogeHwe, CpaBHeHWe,
9KCMEPUMEHT, W3MEPEHME) M WX POSb B
MO3HaHUW NPUPOABI;

NPOBOANTL  XMMMWYECKMe  OMbIThbl n

IKCMNEPUMEHTLI U 0OBACHATL UX pesynbTaThl.

00BACHATD MUP C TOYKWN 3PEHNA XUMUNN

MnaHupyemble NPeAMETHbIE Pe3y/bTaTbl OCBOEHUSI y4eOHOro nNpeaMeTa:

BbII'IyCKHI/IK nosly4YnT BO3MOXXHOCTb

MoHUMaTb
YesioBeKa.

ponb  XMMMUU B KU3HU

onpeaensTb Posb PasNNyYHbIX BELLECTB B
MPUPOAE Y TEXHNIKE;

OObACHATL  pONb  BEWeCcTB B WX
KpYyroBopoTe.
NPMBOAUTL  NPUMEPbl  XMMMWYECKMX

MPOLIECCOB B NPUPOAE;

HaxoAWTb YepTbl, CBMAETENbCTBYHOLLME
06 O06WMX NpPU3HAKAX XUMUYECKMX
MPOLLECCOB U X Pa3NunsX.

OMNpefensTb PO/b Pa3/IMUHbIX BELLIECTB B
MPUPO/E N TEXHUKE;

OObACHATb  pONb  BEWEeCTB B WX
KpyroBopoTe.
NPMBOAUTL  NPUMEPbl  XMMMWUYECKMX

MPOLECcCOB B MPUPOAE;
HaxoAuTb YepTbl, CBUAETENbCTBYHOLLME
00 00WKMX MpU3HaKax XUMUYECKMX
MPOLIECCOB M VX PasNymsX.

OUeHVBaTb MOBefeHMe YenoBeka C
TOYKMN 3peHns XUMUNYECKO
06e30NacHOCTM MO  OTHOLWIEHUHO K
4efiloBeKy U NpuUpoae:

0OBACHATL 3HAYEHME BELLECTB B XKU3HU
1 X035NCTBE YenoBeKa.

nepevyncnaTb OT/INYNTE/IbHbIE CBOWCTBa
XNMNYECKUX BELLECTB;

pasnMuyaTb  OCHOBHbIE  XMMWYECKME
MpoLecehl;

onpeaenaTb OCHOBHble Knacchbl
HEOPraHNYECKMX BELLECTB;

NMOHUMATb CMbICN XUMUYECKUX
TEPMMWHOB.



OLeHMBaTb NOBEAEHNE YeoBeka ¢
TOYKM 3PEHMS XMMUNYECKOI
6e30MacHOCTM MO OTHOLLEHWIO K
4efloBeKy U Npupoae:

nepeuncnaTb OTINYUTE/IbHbIE CBOWCTBA
XUMUYECKUX BELLECTB;

pasnMyaTb  OCHOBHble  XMMMWYECKUe

MpoLecchl;

HemeTanbl 0OBACHATL MUP C TOUKM 3PEHUS XUMIM
onpesensTb OCHOBHbIE Knacchbl
HEOPraHNYECKNX BELLECTB;
MOHMMATb CMbICN XUMUYECKNX
TEPMMHOB.

Pabouasi nmporpaMma MOCTPOEHA Ha OCHOBE KOHLIEHTPMYECKOro nogxoga. ATO AOCTUraeTcs MyTem
BbIUNEHEHNS AWAAKTUYECKOW €AMHMLBI - XWMWUYECKOrO 3/71eMEeHTa - W JafbHEALeM YCMOXKHEHUN W
pacLUMPEHNN ee: 3[eCb TaKOBbIMU BbICTYMatOT (HOPMbl CYLUECTBOBaHMS (CBOOOAHbIE aTOMbIl, MPOCTbIE U
CNOXHble BellecTBa). B nporpaMme yunTbiBaeTCA peanmnsaums MeXXNPeAMETHbLIX CBSA3EA C KYpCOM (PU3NKWM
(7 xnacc) m 6uonormm (6-7 Knaccbl), rAe [aeTca 3HAaKOMCTBO C CTPOEHVMEM aToMa, XUMUYECKOW
opraHu3saumeit KneTkm 1 npoueccaMmm o6MeHa BELLIECTB.

OcCHOBHOV (hopMOi1 opraHmM3almmn y4ebHOro npouecca ABSETCS KacCHO-ypoyHas cuctema. B kavecTtse
JOMONMHUTENbHBLIX  (JOPM  OpraHm3aumMm  06pa3oBaTenbHOro  Mmpouecca  UCMOMb3yeTcs  cucTema
KOHCYNbTaLUMOHHOM NOAAEPXKKW, WHAMBMAYANbHbIX 3aHATWIA, CaMOCTOATENbHas paboTa ydyalmxcs c
CNOMb30BaHNEM COBPEMEHHBIX MH(OPMALMOHHbBIX TEXHOMOTWIA.

Mpeobnagatowleid HOPMOA  KOHTPONSA BbICTYNAtOT MUCbMEHHbIA  (CAMOCTOATE/IbHbIE YU KOHTPOSIbHbIE
paboTbl) 1 YCTHbIN onpoc (cobeceqoBaHue).

CopepykaHue yyebHoro npeamerta
PopMbl OpraHn3aLmmn y4ebHbIX 3aHATUIA:
* (PpoHTaNbHas
e rpynnosas:
» bpuragHaa (BpeMeHHO A/19 BbIMOSIHEHNA OAHOMO ONpeAeNeHHOro 3afaHuns)
» KoonepatueHo-rpynnosas ((hopMUpyoTCA M3 BCEro Kfacca W HanpaefeHbl Ha
BbINOMHEHWE OOLLEro 3aaHuns)
* [AunddepeHunpoBaHHO-TpynnoBas  (BPEMEHHO W3  YYEHUKOB C  OAMHAKOBbIM
NOTEHLMANIOM 1 YPOBHEM 3HAHWIA)
*  UHAVBMAYaNbHas

OCHOBHbIe BUbI YHEOHOI AeATeNbHOCTH:
o COop, 0606uLleHMe W npeAcTaBfeHWe [aHHbIX, MOMlYYeHHbIX B XOAe CaMOCTOATE/IbHO
NPOBEeAEHHBIX 3KCMNEPUMEHTOB.
* Tlonck HeobXxoaMMON MH(OPMaLMKM B y4eOHOI 1 CNpaBOYHONM MTepaType.
o CamocToATe/bHbI NOUCK 0TBETa Ha NPO6/IEMHbI BONPOC.
e Pa6oTa ¢ y4e6HMKOM.
Buabl 1 hopMbl KOHTPONS
[N OLEHKM YUeOHbIX JOCTUXKEHWIA, 0OYYatOLLMXCA UCNOMb3YeTCs:
- TEKYLLMA KOHTPO/b B BUAE MPOBEPOYHBIX paboT 1 TeCTOB;
- TeMaTMYeCKMn KOHTPO/b B BUAE KOHTPO/bHbIX PaboT;
- WTOrOBbIA KOHTPO/b B BAE KOHTPO/IbHOM paboTbl U TecTa.
®OopMbI KOHTPONIS:
- (ppoHTasIbHbIV ONpoc;
- MHAMBMAYyanbHas paboTay [OCKU;
- MHAMBMAYaNbHaa paboTa Mo KapTouKam;
- AudepeHUMpoBaHHasA caMOoCToATeNlbHas paboTa;



— nmuddepeHumpoBanHas mpoepodHas paboT;
—  XUMHWYECKHI AUKTAHT, TECTOBBIN KOHTPOJIb;,
— mpaxkTHueckue padoTsl,
— KOHTpOJIbHBIE PabOTHL

Pabouass mporpamma paspaborana Ha ocHoBe mporpammbl O.C. TabOpuensHa, COOTBETCTBYyIOLIEH
denepanbHOMY KOMIIOHEHTY TOCYAapCTBEHHOIO CTaHAapra oOmero o0pa3oBaHMs U AOIMYLICHHOM
MunncrepcTsoM oOpasoBanus U Hayku Poccutickoit @enepannu.

JlaHHas mporpaMMa KOHKPETH3HPYET COAEpIKaHUE CTaHIApTa, NAéT pacrpenesieHue yaeOHbIX 4acoB IO
pasgenaM Kypca, IOCIeNOBaTeNbHOCTb M3Y4YEHHs] TeM U pa3lelioB C Y4€TOM MEXIPEAMETHBIX MU
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKKM Y4eOHOro mpoIlecca, BO3PACTHBIX OCOOEHHOCTEH ydvamuxcs. B
NporpaMMe OINpeneléH IMepeueHb AEMOHCTPAaLMi, JTa0OpPATOPHBIX OIBITOB, MPAKTUYECKHX 3aHSITHH H
pacuéTHbIx 3ana4. IlocrenoBaTenbHOCTh HM3yUEHMsI Pa3UYHBIX Pa3esioB COOTBETCTBYET HOPMATHUBHBIM
IOKYMEHTaM, pEeriaMeHTHUPYIOIIMM COIepkaHue o0pa3oBaHUs 10 H3y4aeMo JuciuiuimHe. Bech
TEOpeTHYeCKUil MaTepual Kypca XHWMHUH Ui OCHOBHOM IIKOJBI pacCMaTpUBAETCs Ha IEPBOM TOIY
O0y4eHHs, YTO IMO3BOJISIET y4alIuMcsl Oojiee OCO3HAHHO M MIyOOKO M3Y4HMTh (PaKTHUECKUH Marepuas —
XUMHUIO 3JIEMEHTOB U UX COEAMHEHUH.

8 kiacce
Beenenue (74acoB)

XUMUsL — HayKa O BEIIECTBAX, UX CBONMCTBAX U MPEBPALCHHUSIX.

[ToHsiTHE O XUMHYECKOM 3JIeMEHTe M (opMax ero CyIeCTBOBAHUs: CBOOOIHBIX aTOMAax, MPOCTBIX H
CJIOKHBIX BELLECTBAX.

[Ipespamenust Bemects. OTIMUNE XUMHUECKUX peakUUd OT (Pu3uuecKHx siBieHuil. Ponmp xumum B
JKU3HH YesioBeka. XeMopuins u xemohoous.

Kpatkue cBeneHuss U3 UCTOPUM BO3HUKHOBeHHUs U pas3Butus xumuu. Ilepuon amxumuu. IloHsTue o
¢unocopckom kamHe. Xumusi B XVI B. PasButne xummnm Ha Pycu. Ponb OTeUeCTBEHHBIX YYEHBIX B
CTaHOBJICHUH XUMHUYeCKol Hayku — pabotsl M. B. JlomoHocosa, A. M. Bytneposa, 1. 1. Menneneesa.

XuMuyeckasi CAMBOJIMKA. 3HAKH XUMHUYECKUX 3JIEMEHTOB U MPOUCXOXKIEHUE UX HAa3BaHUNH. XHUMHUYeCKue
dopmynbl. MHnekcbl u koadpdunmeHTel. OTHOCHTENIbHBIE aTOMHAasi W MOJIEKYJISIpHAs Macchl. Pacuer
MacCOBOM JAOJIM XHMUYECKOTO 3JIEMEHTA 10 (OpMyJie BEIEeCTBa.

[Mepuomuueckasi cucrema xumudeckux snemMeHToB [[. 1. MennesneeBa, ee CTpykTypa: Maibie U OOJbIINe
NEePUOIBI, TPYIIIBI U OATPYIIHI (r1aBHas U obouHas). [leppuonnyeckas cuctemMa Kak ClipaBOYHOE 1ocodune
IUIs TIOJTyY€HHUsl CBEAEHUI O XUMUYECKUX BJIEMEHTaX.

Pacyernbie 3aaa4mn.

1. HaxoxaeHrne OTHOCUTENIbHON MOJIEKYJIIPHON MacChl BEIIECTBA IO €r0 XUMUYECKO (hopmyie.

2. BrrucneHne MacCoBOM TOJIM XMMHYECKOTO 3JIEMEHTA B BEIIECTBE 10 ero hopmyie.

VYyaiuecss JOMKHBI 3HATH: ONpeAeNieHne BaKHEHIINX MOHSATHI Kak, MPOCTble U CJIOKHBbIE BELIECTBA,
XUMHUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa. Pa3jIMYaTh MOHATUS «BELIECTBO» U «TEJIO», KIIPOCTOE BEIIECTBO» U
«XUMHUeCKuil a3yeMeHT». OrnpeneneHne XHUMHYECKOH (QOpMysbl BelnecTBa, (HOpPMyJNHPOBKY 3aKOHA
MOCTOSTHCTBA COCTaBa. 3HAKU NepBbIX 20 XUMHUYECKUX 3JeMEHTOB. [IoHMMaTh U 3amuchiBaTh X UMHYECKUE
¢bopmysl Bemects. [IpaBua TeXHUKH O€30MACHOCTH MPH padOTe B XUMHUECKOH J1a00paToOpru.

YMerb: OTNIMYATh XMMHUYECKHE Peakiuuu OT (u3muecKux siBieHud. Mcmonb3oBaTh mpuoOpeTEéHHBIE
3HaHUS JUI Oe30macHOro OOpalleHus € BEUIeCTBAMH W MaTepHallaMH, S3KOJOTMYeCKH T'PaMOTHOTO
MOBENIEHUs1 B OKpY’Karolllel cpee, OLEHKU BIMAHMS XMMHUYECKOIO 3arpsi3HEHUs OKpYy)Karolled cpenbl Ha
opranusMm denoseka. OnpenessaTb MOJOKEHHE XHUMHUYECKOro sieMeHTa B Ilepuoauueckoil cucrteme.
Ha3blBaTh XHUMHYECKHe 5JeMeHThl. OmpenensaTb COCTaB BELIECTB 10 XHMHYECKOH Qopmye,
MPUHA/JIEIKHOCTD K MPOCTHIM U CJIOKHBIM BellleCTBaM. BBIUUCIISATH MaCCOBYIO IOJIF0 XUMUYECKOTO JIEMEHTa
1o popMyJie COETUHEHHUSI.

HpakTnyeckas padora Ne 1. «IIpuemsr obpawierns ¢ 1a60paTOpHBIM 00OPYAOBAHUEM.

Yyamuecss J0KHBI 3HATB: 00mMe (PU3NIECKHE CBOHCTBA METAJUIOB, ONpPEICIICHHE MOHATHI «MOJbY,
«MOJIIPHAst Maccay, ONpPEeAeSICHIE MOJSIPHOTO 00BEMa Ta30B.

YMeTb: XapakTepHu30BaTh CBS3b MEXAY COCTABOM, CTPOEHHEM U CBOMCTBAMU METAJIOB U HEMETAJIJIOB,
¢usnyeckue CBOICTBA HEMETAJUIOB, BBIMUCIATH MOJSIPHYIO Maccy 1o (opMysie COCAMHEHHUs, Maccy



BEIECTBA U YHCJIO YAaCTUI[ N0 U3BECTHOMY KOJHMYECTBY BelecTBa (M oOpaTHbIe 3amadu), 0OBEM rasa mo
KOJIMYECTBY, MACcCy OMPEASIEHHOT0 00bEMa MJTH YUCITa MOJIEKYIT ra3a (i oOpaTHbIE 3a1a4H).

Yyammuecss AOLKHBI 3HATB: CIIOCOOBI pasfeneHust cmeceid. OmnpeneneHue MOHATHS «XUMHUYECKast
peakuusi», IPU3HAKN U YCJIOBUS TEUSHHS XMMUYECKHX PEAKIUH 10 MOTJIOIIEHUIO U BBIICICHUIO SHEPTHH.
OmnpeneneHne NOHATHS «KXUMUYECKAs PEAKLIUY.

YMerb: o0pammarbcsi ¢ XUMHUYECKOH MOCYI0H 1 1ab0paTOpHBIM 00OPYIOBAHUE MIPH
MPOBENEHUH OIBITOB C LIEIBbI0 OYHCTKU 3arps3sHEHHON BO/bI. COCTABISTh YPABHEHUS] XUMHUYECKOH peaKIiu
HA OCHOBE 3aKOHA COXPAHEHUs MAacCChl BELIECTB. BBIYMCIATH MO XUMHUYECKHIM YPAaBHEHHUSIM Maccy, O0BbEM
WIA KOJHMYECTBO OJHOTO W3 NPOAYKTOB pEakLMM [0 Macce MCXOJHOIO BelecTBA M BELIECTBa,
COJIEprKallero ONpeneIEHHYI0 00 mpuMecei. OTnU4aTh peakLuu pa3ioKeHHUs, COeMHEHNUs, 3aMelleHus
u oOMeHa JPyT OT JIPyra, COCTaBJIATh YPABHEHUs peakUuil JaHHBIX TUIIOB. COCTABIIATh YPABHEHHS PeakLInit
B3aUMOJIEHICTBUA METAIJIOB C pAcTBOPAMH KHUCJIOT U COJIEH, HCIONB3ys psAA aKTUBHOCTH METAJUIOB.
OmnpenensiTh BO3MOXKHOCTb POTEKAHUS peakiuii oOOMeHa B pacTBOpax 10 KOHIIA.

Pa3zagen I. ATomMbI XUMHYECKHX 3JIeMeHTOB (9 YacoB)

ATOMBI KaK (popMa CymecTBOBaHHUS XUMHUYECKHX 3J1eMeHTOB. OCHOBHBIEC CBEICHHUSI O CTPOCHUU aTOMOB.
JlokaszaTeabCcTBa CIOXKHOCTH CTpoeHHs aTtoMoB. OmbiThl Pesepdopna. IlnanerapHass mMomenb CTPOEHUS
aToma.

CocraB aTOMHBIX siiep: MPOTOHBI U HEUTPOHBI. OTHOCUTENbHASI ATOMHAsA Macca. B3anMOCBsI3b MOHATHI
«TIPOTOH», «HEHTPOH», OTHOCHUTENbHAs aTOMHas Macca». M3MeHeHue 4ucia NMPOTOHOB B SIAPE aToMa—
00pazoBaHNe HOBBIX XUMHUECKHX 3JIEMEHTOB. M3MeHeHHe uuciia HEWTPOHOB B siipe aTomMa —o0pa3oBaHue
u3oronoB. COBpeMEHHOE OIpeneNieHHe MOHATUS «XUMHYECKUH 3JeMeHT». M30Tonbl Kak pasHOBUIHOCTH
aTOMOB OJTHOTO XMMHUYECKOTO 3JIEMEHTA.

Onektponbl. CTpoeHHE »3JIEKTPOHHBIX OOOJIOYeK aTOMOB XUMHYECKHX »JJieMeHToB Ne 1-20
nepuonuueckon cucremel [I. 1. Menneneesa. IlonsaTue 0 3aBeplIEHHOM U HE3aBEPLIEHHOM 3JIEKTPOHHOM
cioe (SHEPreTHYeCKOM YPOBHE).

[Tepuonnyeckast cucrema xumMudeckux snemeHToB JI. 1. MeHneneeBa u CcTpoeHHe aTOMOB: (pu3uueckuit
CMBICJI TIOPSIIKOBOTO HOMEPA 3JIEMEHTa, HOMepa IPYIIbI, HOMepa Nepuoa.

H3MeHeHne 4mcia 3JIEKTPOHOB HAa BHEIIHEM 3JIGKTPOHHOM YPOBHE aTOMa XHMHYECKOTO 3JIEMEHTa —
00pa3oBaHUE MOJIOXKUTENPHBIX M OTPHLATENBbHBIX HOHOB. MOHBI, 0Opa3oBaHHbIE aTOMaMH METAJUIOB H
HeMmeTaJuioB. [ [pUYrHbI N3MEHEHHS] METATMYECKUX U HEMETAJUTMYECKIX CBOWCTB B MEPHOAAX U IPYIINAx.

ObpasoBanue OuHapHBIX coeauHenwnii. [lonstre 00 noHHOH cBsi3u. Cxembl 00pa30BaHMSI HOHHOU CBSI3H.

BsanmopeiicTBe aTOMOB XHUMHYECKHX JJIEMEHTOB-HEMETAUIOB MeEXAy coboii — obpa3oBaHue
IBYXaTOMHBIX MOJIEKYJI MPOCTBIX BeliecTB. KoBaJeHTHAas! HENMOJSIPHAS XUMHYECKasl CBSA3b. DJIEKTPOHHBIC U
CTPYKTYpHBIE (POPMYJIBL

B3aumoneiicTBiie aTOMOB XHMHYECKHX 3JIEMEHTOB-HEMETAIOB Mexay coboii — obpasoBaHue
OMHAPHBIX COEIMHEHUI HEMETAIUIOB. DIEKTPOOTPULATENbHOCTD. [TOHATHE O KOBAJICHTHOM MOJIIPHOH CBA3M.
B3aumoneiicTBe aTOMOB XMMHUYECKHX JJIEMEHTOB-METAJIOB MeXAy coboii — oOpa3oBaHue

METaJUTMYEeCKUX KPUCTAIUIOB. [ToHSITHE O METAJUINYECKOH CBSI3H.

JlemoncTpanuu. Mopenn aTOMOB XUMHYECKHUX 3JIEMEHTOB. llepuonmudeckas cucreMa XHUMHYECKHX
anemenToB J[. 1. Menneneena.

Yyamuecss AOJLKHBI 3HATBH. OINpPENEJICHUE TMOHATUS (XUMHUYECKUH 3JIEMEHT», (HOPMYIHPOBKY
ITepropnyeckoro 3aKoHa, ONPENeIeHNe TAaKUX MOHSITHH KaK «XUMHYECKasl CBS3bY, KMOH», KMOHHAs CBSI3bY,
OTIpeneIeHue METAITHYECKOH CBS3H.

Ymerb: OOBSCHATH (PU3NUECKUN CMBICT aTOMHOTO (TIOPSAKOBOTO) HOMEpPAa XHMHYECKOTO 3JIEMEHTA.
OOBsCHATHh (PU3NIECKHI CMBICI HOMEpa TPYIIbl H MEPUOJIA, COCTABIATh CXEMbl CTPOEHHS] aTOMOB NEPBBIX
20 snemenToB IICX3 JIU. MenneneeBa. OOBSICHITh 3aKOHOMEPHOCTH W3MEHEHUs] CBOWMCTB 3JIEMEHTOB B
npeaenax MajiblX MEPUOIOB U IJIaBHBIX MOATPYMIL. XapakTepu3oBaTbh XxuMuueckue siaemeHTsl (ot H no Ca)
Ha ocHoBe ux nosiokeHust B [ICXD u ocobennocreil ctpoerns ux aToMoB. ONpeAessiTh THITbI XUMUYECKHX
CBSI3€U B COEIMHEHUSIX.

Pazgen II. IIpocToie BemecTBa (64acos)

[lonoxxeHne MeETaMIOB U HEMETANJIOB B MEPUOIMYECKONM CHCTEME XUMHUYECKHX sjeMmeHToB 1. M.
Menaeneesa. Baxueiimne npocTbie BEIIECTBA— METAJJIBL JKEJI€30, AMFOMUHUN, KaJblMH, MArHWii, HaTPHil,
kanmii. O0mme ¢pusnveckne CBONCTBA METAIIOB.



BakHeiimme mpocTbie BeIlecTBA —HEMETaJUIbl, OOpa30BaHHBIE aTOMaMH KHCIOPOAA, BOAOPOAA, a30Ta,
cepbl, docdopa, yriaepona. CrocoOHOCTP aATOMOB XUMHUYECKHUX 3JIEMEHTOB K OOpPa3OBAHHIO HECKOIBKUX
MPOCTBIX BEMIECTB —aJUIOTPOMNUs. AJJIOTpOnHbIe Momaudukanud Kuciopoma, ¢ocopa u  OJoBa.
Merannuyeckue U HEMeTaJIN4YecKUe CBOWCTBA MPOCTHIX BeliecTB. OTHOCUTENBHOCTb AENEHHUS] MPOCTBIX
BELIECTB Ha METAJJIbl U HEMETAJLIbI.

IMoctosinnass Asoraapo. KommdectBo BemectBa. Monb. Mojsipas macca. MoJsipablil - 00beM
razoo0pasHelx BemiecTB. KpaTHble €OUHHMLBI KOJHYECTBA BEUIECTBA—MWJUIUMOJb M KHJIOMOJIb,
MIUUTAMOJIIPHAasE W KHJIOMOJIIPHAsT MAacChl BEIIECTBA, MIJLITUMOJSIPHBIH M KHUJIOMOJISIPHBIH OOBEMBI
ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ HCITONB30BAaHUEM MOHATHH «KOJHMYECTBO BEIIECTBAY, «MOJSIPHAS MAaccay, «MOJSIPHBIA 00beM
ra3oBy, «IIOCTOSIHHasi ABOrajpo».

PacuerHble 3axa4u. 1. Beruncienne MOJSIPHOW MacChl BEIECTB 0 XUMHUYECKUM dopmyiam. 2. Pacuersl ¢
UCTIOJNIB30BAHUEM TOHITUH «KOJIMYECTBO BEINECTBA», «MOJSIPHAS Macca», «MOJAPHBIH OObEM Tra3oBy,
«TIOCTOsTHHAsT ABOTaIpO».

Hemoncrpanuu. [Tonyyenne o3ona. Obpasubl Oejoro u ceporo ojosa, Oemoro u kKpacHoro gocdopa.
Hekotopble MeTaniabsl W HEMETa/UTbl KOJMYECTBOM BemnecTBa 1 Mosib. Mopenb MONSIpHOTO oObema
ra3000pa3HbIX BEIIECTB.

Pazgen I11. CoenuHenusi XumMH4eCKHUX 3j1eMeHTOB (14 yacoB)

Crenenp okucnenus. OrnpeneneHne CTENEHH OKUCJICHUs 3JIEMEHTOB IO XUMHUYECKOH Qopmyie
coequHenusi. CocraBienne (opMysl OMHAPHBIX COEMUHEHUH, oOmui crmoco0d WX HasbiBaHUS. bBUHApHBIE
COEAMHEHUs: OKCHUbI, xyiopunbl, cynbduner u np. CocraBnenune ux Qopmyn I[IpencraButenu OKCHIOB:
BO/A, YIVIGKUCHBI Ta3 M HerameHas u3BecTb. llpencraBuTenu IeTy4uX BOJOPOIHBIX COEIUHEHUIL:
XJIOPOBOAOPOJ U aMMHUAK.

OcHOBaHMsI, UX COCTaB W Ha3BaHWs. PacTBOPMMOCTb OCHOBaHWiH B Boxe. Tabiuia pacTBOPUMOCTH
IUIPOKCUIIOB U cojieil B Bofe. IlpencraBurenu wienoueil: rupoOKCUbl HATPUs, Kanus U kKanpuus. [lonsTtue
0 KauecTBEHHBIX peakuusx. Manukaropel. MIsMeHeHNe Okpacky HHAMKATOPOB B LIEJIOUHON cpefe.

Kucnotsl, ux cocraB u HasBanus. Knaccudukarus kucnor. [IpeacraButenu KUCIOT, CepHAasi, CONSIHASI U
azoTHas. U3MeHeHHne OKpacku MHAUKATOPOB B KUCIOTHOH cpefe.

Conu kak TPOM3BOAHBIC KUCJOT U OCHOBaHWUN. MX cocraB u Ha3BaHus. PacTBOpUMOCTBH cojeil B BOAE.
[IpencraButenu coneii: XIopun HaTpusi, KapOoHAT u GocdaT KaibLHs.

AMOp(QHBIE I KPUCTAJUTNIECKHE BEIECTBA.

MesxmonekysipHble  B3auMOAEHCTBUA. TUMbl KPUCTAJUIMYECKUX PEIIeTOK: HOHHAsA, AaTOMHas,
MOJIEKYJIIpHAs U MeTaJulnyeckas. 3aBUCUMOCTb CBOMCTB BELIECTB OT TUIOB KPUCTANINYECKUX PELIETOK.

BemecTsa MOJIEKYJIAPHOTO U HEMOJEKYJSIPHOTO CTPOEHHUs. 3aKOH NMOCTOSIHCTBA COCTaBa [JIsl BELIECTB
MOJIEKYJIIPHOTO CTPOEHHS.

Uucteie BemecTBa U cMecd. lIpuMephl JKUAKUX, TBEPABIX U ra3oodpasHbeix cMmecedl. CBOWCTBA YHCTHIX
BeIleCTB U cMeceit. MIx coctaB. MaccoBast 1 00ObeMHasl 1O KOMIIOHEHTa CMeCU. PacueTbl, CBs3aHHBIE C
UCIIOJIb30BAHNUEM TOHSTHUS «JI0JISD».

Pacuernbie 3amaun. 1. Pacyer maccoBoii M OOBEMHOH [OJiell KOMIIOHEHTOB CMECH BEINECTB. 2.
Brruucnenue MaccoBoii JONIM BelECTBa B PAaCTBOPE MO U3BECTHON Macce pPaCTBOPEHHOIO BELIECTBAa U Macce
pactBoputessi. 3. BpluncieHHe Macchl pacTBOPSIEMOrO BEIIECTBA W PACTBOPHUTENS, HEOOXOOUMBIX MJISt
MIPUTOTOBJIEHUS ONPEAEICHHON MAaCChl PACTBOPA C U3BECTHOM MACCOBOM OJIEH PACTBOPEHHOIO BELIECTBA.
JHemoncrpanun. OOpa3ubl OKCHUIOB, KUCJIOT, OCHOBAaHWHA M coyieil. Monenu KpUCTAUIMYECKUX PELIeTOK
xjopuna Hatpus, anmMasa, okcuma yriepoma (IV). BspweiB cmecu Bomopoma ¢ Bozayxom. CriocoOwl
paszneneHus cMecei. JuCTUnasuus BOABL

JlaGopaTopHbie onbIThI. 1. 3HAKOMCTBO ¢ 0OOpa3LlaMu BEINECTB Pa3HBIX KJIaccoB. 2. Pa3znenenue cmecei.
IIpakTuueckasn padora Ne 2. AHanu3 NOYBbBD»

[paxkTuueckas padora Ne 3. «IIpurotosnenne pacTBopa caxapa U pacyeT €ro MacCOBOH JO0JU B PacCTBOPE»
Pa3zgen IV. U3smenenus, npoucxoasinue ¢ pemecrsamu (12 yacos)

IlonsTHe siBAEHMI KaK U3MEHEHUI, MTPOUCXOIALIUX C BEIIECTBAMU. SIBJICHUS, CBA3AHHbBIE C U3MEHEHUEM
KPHUCTAJUTMYECKOTO CTPOSHMs BEINECTBA MpPH IIOCTOSHHOM €ro cocraBe, — (PU3HYECKHE SIBICHMUS.
Qdusnyeckue sBJICHUS B XUMHUHU. JUCTHIUIALMSA, KPUCTANJIM3allvs, BbINAPUBAHUE M BO3TOHKA BELIECTB,
LEeHTPU(PYTHPOBAHUE.



SIBneHus, cBsi3aHHbIE C U3MEHEHHEM COCTaBa BellecTBa, — XUMHUUecKue peakuuu. [IpusHaku u yciaosus
NPOTEKAHUSI XUMHUUECKUX peakuuil. IloHsATHE 00 5K30- M SHAOTEPMHUYECKUX PEAKUMsX. Peakium ropeHwus
KaK 4aCTHBIN CIy4Yal S5K30TEPMHUYECKUX PEAKLIU, MPOTEKAIOIINX C BBIICICHUEM CBETA.

3aKOH COXpPaHEHUs] MAacChl BELIECTB. XMMUYECKHE YPAaBHEHHs. 3HAUEHHUE MHICKCOB U KO3((UIIEHTOB.
CocrapneHue ypaBHEHUN XUMHUYECKUX PEAKIUH.

PacueTrl mo xuMHUECKUM ypaBHEHUsM. PellieHne 3a7a4 Ha HaXOXKIEHUE KOJIWYECTBA BELIECTBA, MACCHI
Wi o0beMa TMPOAYKTa PEaKLMH IO KOJMYECTBY BEIIECTBA, Macce WM O00BeMy HCXOJHOTO BEINECTBA.
PacueTrl ¢ HCHIOIB30BaHUEM MOHATHUS «IOJIS», KOITla HCXOJHOE BELIECTBO JJAHO B BHJIE PacTBOpa C 3aaHHOMN
MacCOBOMH 0JIel PACTBOPEHHOTO BEIECTBA WK COAEPKUT ONPEAECTICHHYIO JOJIK0 MPUMECEH.

Peakuun pasnoxkenus. llonstue o ckopoctu xumuyeckux peakuuil. Katanusatopel. ®@epmentel. Peaknun
coennHeHus. Karanurudeckne n HekaTanmuTHueckue peakiun. O6paTumMblie 1 HEOOPATUMBbIEC PEAKLIH.
Peaxkiun 3amerneHus. DNEKTPOXUMHUYECKUI ps HANpsDKEHUNM METaloB, €ro MCIOJb30BaHUE IS
MIPOTHO3MPOBAHUS BO3MOXKHOCTH MPOTEKaHMsl PeaKIMi MexXly MeTajlslaMi U pacTBOpaMu KUCIOT. Peakuuu
BBITECHEHHsI OJJHMX METAJUIOB U3 PACTBOPOB MX COJieH ApyrumMHu Metaimigamu. Peakumn obOmena. Peakumu
HelTpanu3anu. YCIOBUS NPOTEKaHUs peakiuii oOMeHa B pacTBOpax 0 KOHIA. THIBI XUMHYECKHX
peakuuii (1o MPU3HAKY «YUCJIO U COCTaB UCXOMHBIX BEIIECTB M MPOAYKTOB PEAKIMI») HA IPUMEPE CBOHCTB
BOAbl. Peakius pasznoskeHUs — 3JIEKTPONIU3 BOABL Peakuuu coequHEHHs] — B3aUMOJENCTBHE BOIBI C
OKCHJaMHU MeTajloB U HeMmeTauoB. [loHsATue «ruapokcuaby. Peakuuu 3aMmelieHUs — B3auUMOZeENCTBUE
BOIbI C INEJIOYHBIMU M INEJIOYHO3EMENbHBIMH MeTajulaMu. Peaknum oOMeHa (Ha mpuMepe THIPOIH3a
cynbduna amrOMUHIS U KapOuia KajabLys).

PacuerHble 3aaaun. 1. Beuncienne no XuMHUYECKHM YPaBHEHHUSIM MaccChl WJIM KOJMYECTBA BELIECTBA IO
U3BECTHOI Macce MJIM KOJMUYECTBY BELIECTBAa OJHOIO M3 BCTYMAIOLIUX B PEAKLIUIO BELIECTB UJIM MPOAYKTOB
peakuuu. 2. Beraucnenne Macchl (KOIMYECTBa BEIIECTBA, 00beMa) MPOAYKTA PEAKLINH, €CIIH U3BECTHA Macca
HUCXOAHOTO BEIEeCTBA, COAEPIKAIIETO ONMPENeNISHHYIO A0 nmpuMeceil. 3. Beuciaerne Maccol (KOJTU4eCTBa
BEIIeCTBa, 00beMa) NMPOAYKTa PEAKLUH, €CIIH U3BECTHA Macca pacTBOpa M MaccoBasl AOJsI PACTBOPEHHOTO
BELLECTBA.

HMemoncrpauuu. Ilpumepsl Qusuueckux siBIeHWH: a) IaBieHue mnapaduHa, O) BO3rOHKA HOmA WIH
OEH30MHON KUCJIOTHI, B) PACTBOPEHHE MEPMaHTraHaTa Kauus, r) nudQy3ust QyLUIHCTHIX BEIIECTB C OPSIIei
JAMIIOYKH HakajnuBaHus. [Ipumepbl XWMUYECKUX sIBIIEHWH: a) ropeHue warHus, (ocdopa; 0)
B3aUMOJICHICTBHE COJITHOW KHCJIOTBI C MPaMOpPOM HJIM MeJIOM; B) mosiydeHue ruapokcupa meau (1I); r)
pacTBOpPEHHE MOJYYEHHOrO THAPOKCHIA B KHUCIOTax, a) B3aumoneicreue okcunma menu (1) ¢ cepnoit
KHCJIOTOH TPU HArpeBaHUH, €) Pa3jIoKeHHE NEePMaHraHaTa Kajus, >K) B3aUMOAEHCTBHE pa30aBIICHHBIX
KHCJIOT C METAJUIaMH; 3) Pa3JIOKEHUE MMEPOKCHAA BOJOPOA; H) SIEKTPOIINU3 BOJIBL.

Jla6opaTopHsbie onbIThl. 3. CpaBHEHNHE CKOPOCTH UCMIAPEHMsI BOJbI U CIMPTA MO UCHE3HOBEHUIO UX KaIlelb
Ha (unbsrpoBanmbHON Oymare. 4. OxucieHne MenH B TUIAMEHHM CIHPTOBKH WM ropenku. 5. IlomyTHeHue
M3BECTKOBOM BOJIbI OT BBIIBIXaEMOI'0 YIJIEKUCIOro rasa. 6. [lonydeHue yriekucioro ra3a B3auMoAeicTBeM
COZIBI ¥ KHCIIOTHL. 7. 3aMermneHne Mean B pacteope xiopuna meau (1) sxenezom.

IIpakTuyeckasn padora Ne 4. «IIpusHaku XUMHYECKUX peaKLIUI»

Yuammuecss AOJUKHBI 3HATB: OINpEAeNieHUs CTENeHU OKHCIEHHUs, 3JIEKTPOOTPULIATEbHOCTH, OKCHU/OB,
OCHOBaHWH, KHCIIOT W COJIeH, KPHUCTAJUIMYECKUX PEIETOK, CMeCei, MacCOBOU wWin OOBEMHONU HOIH
PacTBOPEHHOIO BEIIECTBA.

YMerb: onpenensTh CTENEeHb OKHUCICHUS 3JEMEHTOB B OWHAPHBIX COENMHEHHSX, COCTAaBIATH (POPMYIIBI
COEAMHEHUI IO CTENeHM OKHCICHMs, Ha3blBaThb OWHAapHBIE coenuHeHHs. OmnpenensTb MPUHAIJIEKHOCTh
BEIIECTB K KJIAaCCaM OKCHIOB, OCHOBAHHH, KHUCJIOT M COJICH, Ha3bIBaTh WX, COCTABIATb (POPMyJbl. 3HATh
Ka4eCTBEHHbIE pPEaKIMN Ha YIJIEKUCIBbIH ra3, paclio3HaBaHUs Liesodeld U KHUCIOT. XapakTepu3oBaTb U
OOBSICHATh CBOHCTBA BEIECTB HA OCHOBAHWU BHUIA XMMHYECKOH CBA3U M THIA KPUCTAJUIMYECKON PEIIETKH.
BrruucnaTe MacCoByIO OO BELECTBA B PACTBOpE.

Pa3znen V. Pacreopenue. PactBopbl. Peakinu HOHHOT0 00MeHA U OKHCJIHUTEIBHO-
BOCCTAHOBHTe/IbHbIE peakuuu (20 yacos)

PactBoperne kak ¢usnko-xumudeckuii mpouecc. IlloHsATHE O rHOpataXx W KPHUCTAUIOTHIpATax.
PactBopumocTs. KpuBble pacTBOPUMOCTH Kak MOJENb 3aBUCUMOCTH PacTBOPUMOCTH TBEPABIX BELIECTB OT
TeMIiepatypbl. HacplllleHHbIe, HEHACBIIEHHbIE U IEpechIllEHHble pPAcTBOPbI. 3Ha4deHHE pPacTBOPOB AJs
NPUPOABl U CENbCKOro xo3sifictBa. IloHATHE 00 3JIEKTPOIUTHYECKON IHUCCOLMALMH. DJIEKTPOIUTBHI U
HE3JIEKTPOJIUTBL. MeXaHn3M JUCCOLUALIMY 3JIEKTPOJUTOB C PA3JIMYHBIM TUIIOM XUMHUYECKOH cBsA3U. CTeneHb
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aNeKTposuTHYeckol aucconnanuu. CuibHble u ciadble 37eKTPONuThl. OCHOBHBIE IOJIOKEHUS TEOPHUU
ANEKTPOSUTHYECKON ancconnanui. OHHBIE YPaBHEHUS PEeaKIMid. YCIIOBHS MPOTEKAHUs peakluu oOMeHa
MEKAY JIEKTPOIUTAMH JI0 KOHIIA B CBETE€ MOHHBIX npencTaBieHnil. Kiaccudukaims MOHOB U UX CBOMCTBA.
Kucnoter, nx knaccudukanus. Jluccounarnysi KUCIOT U UX CBOHCTBA B CBETE TEOPHH 3JIEKTPOIUTHYECKON
aucconuauuu. MosekysipHble W HOHHBIE YPAaBHEHUs pEeakUMil KUCIOT. B3auMopeincTBue KHCIOT C
MeTaJUlAMH. DJICKTPOXUMUYECKUN Psfl HANpPsDKEHUN MeTajuioB. BzaummonelcTBue KHUCIOT € OKCHUIAAMHU
MeTasuloB. B3anmonencTeue KUCIOT ¢ OCHOBAHUAMU — peakLusl HelTpanu3zauuu. B3aumonencTsue KUCIOT
¢ consiMu. Mcronb3oBaHue TaONIHLBI PACTBOPUMOCTU JIJIsl XaPAKTEPUCTHKH XMUMHUYECKUX CBOWCTB KHCIOT.
OcHoBanmst, ux kjaccupukauus. Jluccormmanusi OCHOBAaHMM W HMX CBOHCTBA B CBET€ TEOPHH
3JIEKTPONIMTHYECKON AMCccoLManvy. B3aumMonencTsue OCHOBAHUHI € KUCJIOTAMM, KUCIOTHBIMU OKCUAAMHU U
comsimu. Micrionp3oBarme TabJINIBI PACTBOPUMOCTH IS XaPAKTEPUCTUKN XUMHUYECKUX CBOHCTB OCHOBAHHUH.
PaznokeHne HepacTBOPUMBIX OCHOBaHWMN mpu HarpeBaHuu. Conu, WX KiaccU(UKaLUs M JUCCOLMALINS
pasiauuHbIX THUNOB coyedl. CBoiicTBa conell B CBeTe TEOPUH BJEKTPOJIMTUYECKOH IHUCCOLIMALIUU.
BzaumopelictBue coieil ¢ MeTaUlaMH, YCJIOBUsA IPOTEKAaHUs 3TUX peakuuil. B3aumoneincrsue cosel ¢
KHCJIOTAMH, OCHOBAaHMSIMH U COJisIMH. Mcronb3oBaHHE TaONMHMLbI PACTBOPHUMOCTH MJIsl XapaKTEPUCTHUKU
XUMHUYECKUX CBOHCTB conell. OO0obumienne cBeneHnii o0 OKCHMAax, MX KIAaCCHQHUKAIMUA U XUMHYECKHX
cBoicTBax. ['eHeTnueckue psAbl METAUIOB W HEMETAUIOB. ['eHeTMueckass CBs3b MEXAY KJaccamu
HeopraHuyeckux BemecTB. OKHUCINUTENbHO-BOCCTAHOBUTENbHbIE peaklud. OKHUCIUTENb U BOCCTAHOBUTEID,
OKHCIICHHE U BOCCTAHOBJICHHE. Peakinyn HOHHOro oOMeHa M OKHCIIUTENIbHO-BOCCTAHOBUTENIbHBIC PEAKIIUU.
CocraBneHne ypaBHEHUH OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKLIMH METOIOM 3JIEKTPOHHOTO OaaHca.
CBoiicTBa MPOCTBIX BEIIECTB — METAIJIOB U HEMETAJUIOB, KHCIOT U COJIeHl B CBETE MpencTaBieHUi o0
OKUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX MPOLECCAX.

HemoHcTpanuu. McnplTaHue BEMIECTB U UX PACTBOPOB HA 3JIEKTPONPOBOAHOCTD. [[BHIKEHHE OKpALIEHHBIX
HOHOB B 3JIEKTPUYECKOM I10JI€. 3aBUCUMOCTD 3JIEKTPOIPOBOJHOCTU YKCYCHOH KHCJIOTBHI OT KOHLIEHTPALMH.
BsanmopeiictBue 1MHKA € cepoli, consHON kuciortod, xsopupom Memu (II). Topenme wmarHwsL
B3anmonelicTBre XJIO0pHON U CEPOBOAOPOAHON BOMBL.

JlaGopaTopHbie onbIThl. 8. Peakiuy, xapakTepHbIE IJIs1 PACTBOPOB KUCIOT (COJISTHOW WJIM CepHOM). 9.
Peakunu, xapakTepHble Uil pacTBOPOB Mienioder (ruppokcunos Harpus wiu kanws). 10. Ilonydenue u
CBOWCTBA HEPACTBOPUMOTrO OCHOBaHMs, Hanmpumep, ruapokcuna menu (II). 11. Peakiuu, xapakTepHbie s
pacTBopoB coseli (Hampumep, ais xmuopuna menu (11). 12. Peakuuu, xapakTepHble JIsi OCHOBHBIX OKCHUJIOB
(Hammpumep, nist okcuna kKanmbiwst). 13. Peakuuu, xapakTepHble MUl KHCIOTHBIX OKCUIOB (Hampumep, st
YTIIEKHUCIIOrO Ta3a).

Xumuueckuii npakTukym Ne 2, CBoiicTBa 3J1eKTPOJaUTOB (3 Yaca)

IIpakTuueckasn padora Ne S. «loHHBIe ypaBHeHHSD)

IIpakTuueckass padora Ne 6. «YcinoBus MNpOTEKaHMsI XMMHUYECKUX peakUMi MexIy pacTBopamu
3JIEKTPOJIUTOB 10 KOHLIA»

IpakTuueckas padora Ne 7. «CBolicTBa KUCJIOT, OCHOBAaHUH, OKCHUIOB U COJICI

IIpakTuueckasn padora Ne 8. «PemieHne sKkCriepUMEHTaIbHBIX 3a4a4»

Yuamuecs X0JI’KHbI 3HATB: ONpPENEICHUE MOHITUS «PaCTBOPBD», YCJIOBHs PAaCTBOPEHUs BEILECTB B BOJE.
Omnpenenennue NMOHATUSL «QJIEKTPOIUT», KHEINEKTPOIUTY», «IJIEKTPOJUTHUECKas AUCCOLUALIUSA», «CHIIbHBIN
ANEKTPOSUTY, «CIAObIA 3JIEKTPOJIUTY», OHUMATh CYIIHOCTb MPOLECCa 3IEKTPOIUTHYECKONH ITHUCCOLUALIHNH.
OcHOBHbIE TIOJNIOXKEHMSI TEOPUHU BJIEKTPONUTHYECKOM auccouuanuu. OmnpeneneHue KUCIOT, Lieloued U
coneit ¢ Touku 3penuss TOJ[. Knaccudukamuio u XuMu4eckre CBOHCTBA KHUCJIOT, OCHOBAaHUMN, OKCHUIOB U
COJIEH. ONpeNesieHNe MOHATUH «OKUCIIUTENbY, KBOCCTAHOBUTENIbY, KOKUCIIEHUEY, KBOCCTAHOBJICHUEY .
Ymerb: monb3oBaThCs Tabmumeid  pacTBOpuMOCTH. COCTaBJIATh YPAaBHEHUS  3JIEKTPOIUTHUECKOM
IVCCOLMALINU KUCJIOT, Inenoued u conell. CoCTaBisITh YPaBHEHUS Peaknii HOHHOTO 0OMeHa, ITOHIUMAaTh UX
cymHOCcTh. OmnpenensiTe BO3MOXXHOCTb MPOTEKaHMUs peakuuii MOHHOro oOMmena. COCTaBISTH ypaBHEHHS
peaKkuuii, XapakTepU3YIOIMX XHUMHUYECKHE CBOWCTBA KHUCJOT, OCHOBAHUN, OKCHUAOB U COJIEH B
MOJIEKYJIAPHOM M HOHHOM Buzae. CoCTaBsATb ypaBHEHHUs] pEaKLMi, XapaKTepU3yIINe XUMHYECKUe
CBONMCTBAa M T€HETHUYECKYIO CBsi3b OCHOBHBIX KJIACCOB HEOPraHWYECKUX COEAUHEHUN B MOJIEKYJSPHOM U
MOHHOM Buje. Onpenenartb OKMCIUTENN U BOCCTAHOBUTENH, OTJIMYATh OKUCIUTEIb — BOCCTAHOBUTENbHbIE
peaKkuuy OT APYIHX THUIIOB PEAKLHMH, PacCTaBIATh KO(P(PUIHEHTHl B OKHCIUTEIHO — BOCCTAHOBUTEIBHBIX
peaKkuusIX METOJOM 3JIEKTPOHHOTO OajaHca.



9 Kaace
Pa3zgen 1.Beenenue. O01masi XapakTepuCTHKA XHMHYECKHX 3J1eMEHTOB H XHMHYecKHX peakuuii. (104)
XapakTepHUCTHKA dJIEMEHTa O €ro NnojokeHuro B Ilepuoanyeckoi cucrteme xumudeckux siaemeHTos /1. M.
Menpeneea. CBOICTBAa OKCHIOB, KHCJIOT, OCHOBAaHHUNH U COJ€l B CBETE€ TEOPUM BJIEKTPOJIUTUYUECKOU
IVCCOLIMALIMN W  OKUCJIEHUSI-BOCCTAHOBJIEHUs.. [IOHATHE O TEpeXOAHBIX 3JEMEHTax. AMQOTEPHOCTb.
I'eneruueckuii psn nepexonnoro osiueMeHrta. Ilepuoguueckuii 3akoH u Ilepuoguyeckas cucrema
xumuueckux snaeMeHToB M. M. Menpeneesa. Xumudeckas OpPraHM3alldsl >KUBOM M HEXKMBOW NPHUPOABL
XHUMHUYECKUI COCTAB siAPA, MAHTUH U 36MHOU KOPbl. XMMUYECKHE 3JIEMEHTBI B KJIETKAX XKUBBIX OPTraHU3MOB.
Makpo- u MukposaeMeHTel. O0001meHne CBeAeHNH 0 XUMHUECKUX peakumsax. Kiaccuuranus XHMHUIECKIX
peakuuii Mo pa3jU4YHBIM TNPU3HAKAM. «YHCIO M COCTaB PEArHpyIOLINX W OOpPa3yIOIIUXCS BELIECTBY,
«TerioBoi  3(dexr», «HampaBIeHHE», «U3MEHEHUE CTEleHeH OKHCIEHHS 3JIEMEHTOB, OOpa3yIOIIHX
pearupyromue BeImecTBa», «(pasza», «UCIONb30BaHUE KaTamu3aropa». IIOHATHE O CKOPOCTH XUMHUYECKOH
peakumnu. DakTOppl, BAUAIOIIME HAa CKOPOCTb XUMHYECKMX peakuuid. Karamuszatopel U kartanus.
WHrnOutopsl. AHTHOKCHUIAHTHL
JAeMoHCTpaLMu.
Paznuunbie popmer Tadmuuet . 1. MenneneeBa. Moaenu aToMoB 3JeMeHTOB 1—3-ro nepuonos. Mozaenb
CTPOEHUS 36MHOTO 1apa (TIOMepevHbIi pa3pes). 3aBUCUMOCTb CKOPOCTH XUMHYECKON PEAKIIMU OT MPUPOJIBI
pearupymoumx BeUlecTB. 3aBUCUMOCTb CKOPOCTH XMMHMUYECKOH peaklUd OT KOHLEHTpPaLUH pearupyrolux
BELIECTB. 3aBUCHUMOCTb CKOPOCTH XMMMUYECKOH peakLuy OT IJIOLAAN CONPUKOCHOBEHMsI PearupyroLiux
BEIIECTB («KHITALIMHA CJIOH»). 3aBUCUMOCTb CKOPOCTH XHMMHYECKOH PEeakLHUd OT TeMIIEpaTypbl pearup-x
BeIIecTB. | OMOreHHBII 1 reTeporeHHbIN Katanu3bl. PepMeHTaTUBHBIN KaTann3. UHruOnposanme.
Pazagen 2. Metanasl (17 4)
Ilonoxxenne wmeramnos B llepuogmyeckoin cucreme xumudeckux osaemeHtoB /[l M. Menneneesa.
MeTtamndeckast KpUCTAJUIMYECKas PELIeTKa W MeTaJUTMdecKass XxUMudeckas cpsizb. OOmue Qusudeckne
cBolicTea MerauioB. CrjiaBbl, UX CBOMCTBA U 3HadeHHe. XHWMUYECKHE CBOMCTBA METAJIJIOB Kak
BOCCTAHOBUTEJIEH, & TAK)KE B CBETE MX IOJIOKEHUS B 3JIEKTPOXUMHUYECKOM PsAly HANpPSKEHW METaJIOB.
Kopposust meTaioB u criocoObr 0opeObI ¢ Hell. Metaiisl B ipupoe. Obmiue crnocoObl UX MOMyYeHUS.
OOmast xapakTepuCTHKa IIEJIOYHbIX MeTauioB. Meramisl B npupone. O0mue crnocoObl MX MOJyYEeHHUS.
Crtpoenue aromoB. IllenouHble MeTayibl — MpOCTble BelllecTBA. BakHellnne COEAMHEHUs LIENOYHbIX
METaJUIOB — OKCHJIBI, TUAPOKCHIBI U CONH (XJIOpuabl, KapOOHAThI, Cyib(aThl, HUTPATHI), UX CBOHCTBA U
NpUMEHEHHEe B HApOJHOM x03siiicTBe. Kanuiinbie ynoOpeHus..
OOwmast  xapakTepucTUKa 3JeMEeHTOB riaBHOH moarpynmel Il rpymmer.  CTpoeHHMe  aTOMOB.
IIlenoyHO3eMenbHBIE METAUIbl — MPOCThIE BELECTBA. BakHenlnne COeNMHEHUs LIEIOYHO3EMEIbHBIX
METaJUIOB — OKCHABI, THAPOKCHIBI U CONU (XJIOPUABI, KapOOHATBI, HUTPATHI, CynbdaTsl, GocdaTel), ux
CBONCTBA U MPUMEHEHNE B HAPOIHOM XO3SIUCTBE.
Amomunuii. CtpoeHne aroma, pu3muecKkue W XUMHUYECKHE CBOICTBa mpoctoro BemectBa. CoeanmHEHUs
FOMUHUST — OKCHJ U THAPOKCHUJ, X aMm(oTepHbIi XxapakTep. Baxknelimue comn amomunus. [Ipumenenne
AJFOMHUHUSI M €70 COEAUHEHUN.
Kenezo. Ctpoenne atoma, pu3NIeCKne U XMMHUYECKHE CBOHCTBA MTPOCTOTO BEIIECTBA. | eHeTHYe CKue Psbl
Fe'? u Fe" . Baxueiimue comu xenesa. 3HaUeHHe JKee3a U ero COeNUHEHH I IPHPOILl K HAPOTHOTO
XO035MCTBa.
Jlemoncmpayuu.
OO6pa31pl ENOYHBIX U IETOYHO3eMENbHBIX MeTaiioB. OOpasis! criaBoB. B3anMonelicTBue HATPHs, JIUTHUS
U Kajapuus C BOAOH. B3amMopeicTBue HATpHsl M MarHusi ¢ KHUCJIOPOAOM. B3ammopencTsue MeTaloB C
Hemetaam. [lonydyenne ruppoxcunos skenesa (1) u (110).
Jlabopamopusie onvimeoi.
12. BzaumopeiicTBre pacTBOPOB KUCJIOT U cojeil ¢ MetaiaMu. 13. O3HakoMieHue ¢ pyaamu kenesa. 14.
OxpamyBaHue IUJIaMEHH COJISIMU INEJOYHBIX MeTaoB. 15. BsaumopneicTBue Kanblus € BOJOM.
16 Ilonyyenue ruipoKCcHa KaJIbLMs U HCCIENOBAHUE €r0 CBOMCTB.
17. Ilonyyenue rugpokcuja ajllOMUHHSA U HUCCIENOBAaHHE €ro CBOWCTB. 18. B3aumopeincTeue xenesa C
comstHOH kucnotoit. 19. ITonyuenne runpokcunos skenesa (I1) u (I11) n n3ydenne ux cBOHCTB.
Ipaxtuxym 1. CBoiicTBa MeTamnoB u ux coenunenuit (3 u)!
1. OcyuiecTBieHne LHETOYKA XUMUYECKHX npeBpatneHuil. 2. [TonyueHnue u cBOWCTBA COCIUHEHUM METAIJIOB.
3. PemieHne 3kCnepuMEeHTANBHBIX 33/1a4 HA PACIIO3HABAHUE U MOJYYEHHE COEANHEHNUN METaJIIOB.
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Pa3znen3. Xumuueckuii npaktukym Nel(24)

IIpaxrrueckas padora Nel «OcyuiecTBiaeHne HEMOYKH MPEBPALLEHHID

IIpaxrrueckas padora Ne2 «PerreHne SKCeprUMEHTABHBIX 3a1a9»

Pa3znen 4. Hemeranabi (244)

OO01asi XxapakTepuCTHKa HEMETAJUIOB: moyioxkeHue B [lepuoanueckoll cucreMe XUMUYECKUX 3JIeMEeHTOB /1.
HU. MenneneeBa, OCOOCHHOCTH CTPOEHHsSI aTOMOB, sJekTpoorpuuarenpHocts (D0) kak  Mepa
«HeMmeTauuyHoCcTH», psan 0. Kpucraminueckoe CTpOeHHE HEMETAIIOB — IMPOCTBIX BELIECTB.
Annorponus. @uznueckue cBoiicTBa HeMeTana0B. OTHOCUTENBHOCTD MOHITHH «METaJUD» U KHEMETAIDY.
Bonopon. Ilonoxenue sogopoaa B Ilepnonnueckoil cucreme xumudeckux 3iemeHtos /. 1. Menneneesa.
Crtpoenue atoma u MoJekynbl. Pusnueckue M XUMHUYECKHE CBOWCTBAa BOAOPONA, €ro IMOJyYeHHE U
IPUMEHEHUE.

Bona. Ctpoenune monexkynel. Bomoponnas xumudeckast CBsi3b. Du3nueckre CBOWCTBA BOABL AHOMAaJIUH
cBOMCTB BOAbl. | mapodunbHbie U runpodoOHbIe BemecTBa. XHMHYECKHE CBOWCTBA BOAbl. Kpyrosopor
BOnbl B mpupone. Bopooumcrka. Aspauus Boabl.  beiToBble  (GuIbTphl. MuUHEpanbHbIE BOABI
JlucTuniaupoBaHHas BOJa, €€ NMoJydeHue U NIpUMeHeHHe.

OOmast xapakrepuctuka ranoreHoB. CtpoeHue aromoB. IIpocTble BemecTBa M OCHOBHBIE COETHHEHUS
raJlor€HOB, X CBOMCTRA.

Kpatkue cenenust o xjope, opome, prope u iione. [IpumeHeHre TalOTeHOB U UX COSNMHEHUH B HAPOTHOM
XO3SMCTBE.

Cepa. Ctpoenune aToMa, aJIOTPONHS, CBOMCTBA U MpUMeHEeHne pomOudeckoii ceprl. Oxcunbl ceprl (IV) u
(VD), ux nmony4enue, cBoiicTBa 1 npuMeHeHne. CepHasi KUCIOTa M €€ COJIM, UX NMPUMEHEHHE B HAPOITHOM
xo3sicTse. [Ipon3BOACTBO CEPHON KUCTOTBHI.

Azor. CTpoeHme aroMa W MOJIEKYJbl, CBOWCTBAa MPOCTOrO BEIIECTBA. AMMHAK, CTPOCHHUE, CBOWCTBA,
nojiyueHue u npumeHeHne. Comn aMMOHMs, UX cBocTBa U mpuMeHerne. Okcuaer azora (1) u (IV).
A3OTHasE KHCJIOTa, €€ CBOHCTBA W mNpUMeHeHHe. HuTpartbl W HUTPUTHL, mpobiieMa WX COAEp)KaHHUSA B
CEJIbCKOX O3SIHCTBEHHOM MPOAYKIMH. A30THbIE yIOOPEHHUSI.

®ochop. CtpoeHne aroma, aIOTPOIUs, CBOWCTBAa Oesoro m KpacHoro ¢ochopa, WX NPUMEHEHUE.
OcHoBHble coenunenus. okcun (ocdopa (V) u oprodochopnas kucnora, (ocharel. DochopHbie
ynoOpeHusl.

VYraepon. CtpoeHue aTroma, ajuioTpomnus, cBoiicTea Moaudukanmii, npumeHenne. Oxcuael yriepona (I1) u
(IV), ux cpoiicTBa u npuMeHeHue. KapOOHATHI, KaJbLUT, COMA, TOTAI, WX 3HAYEHUE B MPHUPONE U JKU3HU
4eJoBeKa.

Kpemuuii. CTpoeHue atoma, KpUCTaIIMYECKUIl KpeMHUH, ero cBoiicTBa U nmpumeHeHue. OKcui KpeMHHUs
(IV), ero npuponubie pasHoBUAHOCTH. CuHMKaThl. 3HaUYEHUE COSNMHEHUN KPEMHHsS B JKMBOH M HEKHBOU
npupoze. [lonarue 0 CUIMKaTHON MPOMBILIIEHHOCTH.

JlemoHcTpamu.

OO0pa3ipl TaJOreHoB — MPOCTHIX BeLIECTB. B3anmoneicTBHE TalOreHOB C HATPUEM, C ATFOMHHHEM.
BritecHenne xyiopoMm Opoma wiu Homa W3 pacTBOPOB uX coyied. B3aumoneidcTBue cepbl C MeTajllaMu,
BOZIOPOAOM U KHCIOponoM. BzaumopelicTBue KOHLIGHTPUPOBAHHONM Aa30THONW KHMCIOTBI C  MEJBIO.
ITornomenue yrieM pacTBOPEHHBIX BEILECTB WM ra3oB. BoccTraHOBieHHME MenAU U3 €€ OKCUAA YIJIEM.
OO6pa3ipl MPUPOIHBIX COSAMHEHU XJopa, cepbl, pochopa, yraepona, kpemHus. OOpas3ipl BAKHEHIINX ISt
HApOAHOTO XO3sICTBA Cyib(aToB, HUTPATOB, KapOoHaToB, (ocdato. OOpas3ubl CTeksa, KEPaMUKH,
LIEMEHTA.

JlabopaTopHbIe OMBITHI

20. Ilonyuenne u pacnos3HaBanue Bogopona. 21. HMcciaepoBaHue MOBEPXHOCTHOTO HATSDKEHUS BOABL
22 PacTBOpeHUE TIepMaHraHaTa Kajius W MEIHOro Kymopoca B Bome. 23. ['maparaiuss 00e3BOKEHHOTO
cynbdara menu (1I). 24. MI3roToBNEeHHE THIICOBOTO OTIIEYATKA.

25. O3HakoMiIeHHE C KOJuleKnmel ObITOBBIX (UIbTpoB. 26. O3HAKOMIIEHHE C COCTABOM MHUHEPAIbHOM
BoAbl. 27. KauecTBeHHas peakuus Ha rajoreHun-uoHsl. 28. IlonydeHue u pacnozHaBaHue Kuciopona. 29.
Topenue cepsl Ha BO3ayxe U B kucjopozae. 30.CpoiicTBa pazOaBieHHON cepHOU KUCHOTHL 31. M3ydeHue
CBOWCTB aMMHaka. 32. Pacrio3HaBanue coseii ammonusi. 33. CBolicTBa pa30aBieHHON a30THONW KHCIIOTHL 34.
BsanmopelicTBie KOHLIEHTPHUPOBAHHON a30THOM KUCJOTHI ¢ Menpto. 35. ['operne ¢ocdopa Ha Bo3nyxe U B
kucnopone. 36. PacnosnaBanue ¢ocdaros. 37. T'openne yris B kuciopone. 38. Ilonydenne yroabHOM
KHCJIOTBI M U3y4eHue ee cBOHCTB. 39. Ilepexon kapOOHATOB B rHIPOKapOOHATHL
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40. Paznoxkenune runpokapbonara Harpust. 41. [TonmyueHne KpeMHEBOH KHUCIOTHI M U3YUYEHUE €€ CBOWCTB.
Pazaen S. Xumnueckuii npaktuxkym Ne2 (44)

IIpaxrrueckas padora Ne3 «PereHne sKkCriepUMEHTATBHBIX 33724 10 TeMe «[ asoreHbn»

IIpaxrrueckas padora Ne4 «Pemmenune skcrepuMeHTaIbHBIX 3a7a4 1o TeMme «Ilonrpymnmna kucnopona»
[Ipakrrueckas padora NS «Perenune skcriepuMeHTabHBIX 331a4 1o Teme «Ilonrpynma azoray
[Ipakrrueckas pabora Ne6 «Ilonmyuenne, cobnpanue U pacrio3HaBaHUE ra30B»

Pa3nen 6. O600menne 3 HAHNH N0 XMMHH 32 KypPC OCHOBHOM IKo0JbI. (114)

Ilepuoanueckuii 3akoH u Ilepuoguueckas cucrema xumudeckux osnementos I M. Menneneesa.
dusnyeckuil CMbICI TMOPSIKOBOIO HOMeEpa 3JIeMEHTa, HOMEPOB IepHoJa U TIPYIIbL 3aKOHOMEPHOCTH
U3MEHEHUs] CBOWCTB JJIEMEHTOB U MX COENMHEHUH B MEPUONax W Ipynnax B CBETE MNPEACTABICHUN O
CTPOEHHH aTOMOB 3JIEMEHTOB. 3Hau€HUE MNEePUOJUYECKOro 3aKOoHAa. Buabl XMMHUYECKMX CBA3€H M THUIIBI
KPHUCTAJUTMYECKUX PEelIeTOK. B3auMocBs3b CTpoeHUs1 M CBOHCTB BemecTB. Kiaccupukamus XUMHUECKUX
peakuuii o Pa3IMYHbIM MPU3HAKAM (YUCIIO U COCTAB PEArupyroInuX U 00pa3yIOIIUXCsl BELIECTB; HAINIHE
rpanunbl pasnena (as; ternooil 3¢ddekT; u3MeHeHue creneHeld OKUCIEHUS aTOMOB, HCIOJIb30BAHHE
KaTaJIN3aTopa; HampasiieHHe npoTekanus). CKOpOoCTh XUMUUECKUX Peakid U (PaKTOPBbI, BIMSIOINE Ha HEe.
OO6paruMOCTb XUMUYECKUX PEAKIHI U CIIOCOOBI CMEIEHHUsI X HMUYECKOT'O PAaBHOBECHSI.

IIpocTeie u cioOHBIE BewiecTBa. MeTajuibl U HeMeTa/ulbl. ['€eHeTHdeckue psabl MeTalja, HeMeTaula U
nepexonHoro Merayuia. OKCUABI U TUAPOKCHIBI (OCHOBAHUS, KHCIOTHI, aM(pOTEPHbIE THAPOKCHU/IBI), COJH.
Ux cocras, kiaaccudpukaiys 1 o01mne XUMHUIECKHE CBOHCTBA B CBETE TEOPHH SJIEKTPOJIHUT-H IUCCOLUANN
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TemaTuueckoe IJIAHUPOBAHHE, B TOM YUCJIC C YUCTOM IPOrpaMmMbl BOCITUTAHUA (C YKa3aHUEM KOJINYCCTBA YaCOB, OTBOAUMBIX Ha OCBOCHUE Ka)K,I[OfI

TEMBI).
8 ki1acc
Koun- KOHTDONBHBIE OcHOBHbBIE HampaBiIeHUs
Tema Conep-kanue BO a60prI BOCIIUTATEJIbHOMN
sacos | P JesITEIbHOCTH
BBenenue (7 yacos) 1,2,4,6,7,8
[Ipasuna Th npu paborte B xuMHU4eckoil 1abopaTopuu.
YCTpOHCTBO 1 UCTIONB30BaHHE Ja0OPATOPHOTO IITATHUBA.
IIpuemsl paboThI CO CTUPTOBKO.
Yro nsyuaer xumus. IIpocThlie u CloXKHBIE BEIECTBA.
CBolicTBa BeIECTB. Beenoceriickiii vDok
XuMHU4YecKui 3J1ieMeHT. DOpMBI CyIIEeCTBOBAHUSA P P N
HMIIECKORO SlIeMeHTa «Hayku u TeXHOJI0rui»
I[Ipeamer  xumum. '
XUMUUECKHUE SBJICHUS UX OTJINYHE OT (PU3NIECKUX .
Bemectsa. . TemaTuuecknii ypok
1 . sIBJIGHUN. [JOCTHIKEHHS] XUMUH U UX MPABUJIbHOE 7
ITepuonuueckuit HCTIOEBOBAHME «IHeprocOepeKeHHe»
3aKO0H ' PazpaboTtka MeTommueckux
O0o03HaYeHHE XUMUYECKHX 3JIeMeHTOB. O0I11ee 3HaKOMCTBO HOCOBHIL: CADTOUKH
co cTpykrypoit Taduiet J[ V. MenneneeBa: mepuosl u ' p
Fpy B! CHUMBOJIBI.
Xumuueckas popmyiia, HHIEKC, KO3(hPHULIHEHT, 3aUCH |
yreHue popmyn. OTHOCHTENBbHAS ATOMHAs Macca.
OTtHocuTeNbHAsI MOJIEKYJIIpHAs Macca. ATOMHas eAMHULIA
MAacChl.
ATOMBI XUMHYECKHX 3JIeMEeHTOB (9 4acoB) 2,3,4,6,8
IInanerapHas MoJeNb CTPOEHHUS aTOMA.
CocraB aroma: siapo (IIpOTOHBI, HEUTPOHBI) U 3JIEKTPOHBL
Ctpoenue u cocras po ( D ’ POHS1) P
H3oronbl. XuMHYECKUN 3JIEMEHT.
atoma.  CtpoeHue
o IEKTDOHHDLX DnekTpoHHast 000JI0YKa aTOMa. DHEPreTHUECKIE YPOBHU Ypok mudpsr
5 060.]'[011161( (3aBepIICHHBIH, HE3aBEPIICHHBIN). 3 «HckyccTBeHHBIN
CBOI\/'ICTBa. H3meHeHne CBONCTB XMMUYECKUX 3JIEMEHTOB B IIpeenax UHTEJUIEKT B 00pa3OBaHIN»

3JIEMEHTOB |
nm3Mmenenue B 11C.

MaJibIX MEPHUOAOB U INIaBHBIX IMOATPYIIII.

DuU3NUECKUN CMBICI MOPAIKOBOIO 3JIEMEHTA, HOMEPa
TPyIIbL, HOMEepa NepPUOaa; MPUIMHBI U3MEHEHUS] CBONCTB
XUMHUYCCKUX 3JIEMCHTOB B MEPUOAAX U I'pyHIiax,
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(hOpMYTUPOBKY MEPUOTUIECKOTO 3aKOHA MOHSITHE UOHA,
0COOEHHOCTH MOHOB, 00pa30BaHHBIE AaTOMAMU METAJLJIOB U
HEMETAJIJIOB.

TTousitue 00 MOHHOMU CBSI3U.

Kontponpnas
KopanenTHas HEMOJIAPHAA U KOBAJICHTHA MOJIIpHAA CBA3HU. a60Ta No 1
3 XuMU4ecKasi CBSI3b | DJIEKTPOOTPULIATETHHOCTb. E AToMbL B
U €€ BUIBI B3auMonelicTBre aTOMOB METAJIJIOB MEXAY COOO0M —
o XUMHWYECCKUX
oOpa3oBaHue MeTauIndeckoi cBsi3u. O000mEeCTBIICHHbIE
3JIEMEHTOBY
SJICKTPOHBI
IIpocThie BemecTBa (6 4acos) 1,2,3,4,6,7,8
ITonoxenue snemenros merauios B [ICX3 JI 1. VYpok «Ikosorus u
Menneneepa sHeprocOepekeHue»

Ctpoenne atomos MetaiioB. O0mue pusndeckne

4 Merannel U | CBOWMCTBA METAJJIOB.
HEMeTalJIbl ITonoxeHune 371€MEHTOB HEMETAJUIOB B IEPUOANUECKON
CUCTEME.
CtpoeHue aToMOB HeMeTall10B Pu3nNUeCKHe CBOMCTBA
HEMETAJIJIOB. AJUIOTPONHS.
KonuuecTBo BemecTsa U €IMHULIBI €70 H3MEPEHUS:
«MOJIb», KMMOJIb» B KKMOJIbY.
KonuyectBenHnbie
[locrosinnast ABoraapo. MossipHast Macca.
5 | oTHOWEHUsA B -
MU [onsitue o monsipHOM 00BEMe Ta30B. HopmanbHbIe

ycaosusi. CneacTBue 3aKkoHa ABOTaIpO.

[IpoexTsl: MeTtannbl u
HEMETAJUJIBI B 00UxXone
YeJloBeKa

Caoxubie Bemectsa (14

4acoB)

4,5,6,7,8

Baxneiimue
6 | xkimaccel OWHAPHBIX
COeAVHEHUN

bunapHbIe coenuHeHUs.

[Tonsitue o crenenu okucneHusi. OnpeneneHne CTeneHn
OKHUCIIeHHs B OMHApHBIX coennHeHusx. CocraBieHne
(bopmyIbl OMHAPHBIX COENUHEHH MO CTETIEHN OKUCIICHUS,
o0mmmii ciocod UX Ha3BaHMUS.

Oxcunpl 1 J1eTy4re BOIOPOIHbIE COSIMHEHUS:
CocraBnenne xuMuaeckux GopMyJi, UX HazBaHue. Pacuers
1o opmysiam OKCHIOB.
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CocraB u Ha3BaHue ocHOBaHWH. UX knmaccuukanms.
Huaukartopsl

Y pOKHU IPOEKTHOU

OcHoBaHus.
7 Kucnorsr Comn CocraB u Ha3BaHME KUCIOT. X kimaccupukarnus. 4 NEATENbHOCTU!
' ' CocraB u HOMeHKJaTypa coneid. CocraBnenue Ghopmyt Oxcuapl U UX 3HAYEHUE.
COJIeil. Kucnorsl BOkpyr Hac.
BeiecTsa MONEKyISIpHOTO CTPOCHUsA. 3aKOH MTOCTOSIHCTBA Conu u ux 3HaueHue 1
3 Kpucrannuueckue | BemecTB. MosieKkyJsipHble, HOHHbIE, AaTOMHBIE U 1 JKU3HU.
pelieTKu MeETaIINYECKHE KPUCTAININYECKHE PEIIEeTKH. 3aBUCUMOCTD besonacHoe obparuenue ¢
CBOJCTB BELIECTB OT THUNA KPUCTAJUINYECKON PEIIETKH. KHMCJIOTaMH U IeJI04aMu
IToHsTHE O YMCTOM BEIIEeCTBE U CMECH, UX OTJIMYHE.
HucTtele BeLecTBa U o o
9 cMecH IIpumeprr cmeceit. CiocoOr! pazaenenus cmeceir. Ounctka | 3
BELIECTB.
Kontponpnas
IIonATHE O AOJE KOMIIOHEHTA B CMECU. Bbruucnenue a6oTa No 2
Maccosas U | MaccOBOM JOJIM KOMIIOHEHTA B CMECH. EH OCTH'e
10 o0BeMHast nonu | Beraucnare maccy caxapa u 00beM BOABI HEOOXOIMMBbIE 3 BeHI.)IeCTBa
KOMIIOHEHTOB I IPUTOTOBJIEHUS PacTBOpPA. '
o Coenunenus
cMecH (pacTBopa) Pemenue 3anau u ynpaskaenuii. [logrotoeka
o XUMHUYECKHUX
KOHTPOJIBHOIH pabore.
3JIEMEHTOBY
HN3meHnenus, npoucxoasimue ¢ Bemecrsamu (12 yacos) 1,2,3,5,6,7,8
®usnyecKue BJICHUS.
dusnyueckue
IToHsATHE O XUMHUYECKUX SIBJICHUSAX U UX OTJINYUE OT
SIBJICHUS U o
11 busnveckux sieHN. Xumudeckas peakimst. [lpumsnaku u | 2
XHUMHYeCKHe o
JUS— yCJIOBUS MIPOTEKAHUS XUMHUECKUX PEaKLUH.
P DK30TepMUYECKHE U DHAOTEPMHUUECKHUE PEaKL1H.
Mennenees Ha Yuu.py
3akoH coxpaHeHHs Macchl BemecTs. [IonsATue o .
Y pOKHU IPOEKTHOU
XHUMHYECKOM YPaBHEHUH. 3HAUeHHE HHAEKCOB U ,
o NesTeNbHOCTH:
k03 prumentos. CocraBneHne ypaBHEHHH XUMUIECKHX
. KonTponbHas Pazpaborka nocoOust
XuMH4YECKue peaxuii.
pabota Ne 3 «aJITOPUTM COCTaBJICHUSI
peakuuu Pelrenue pacuyeTHbIX 3a1ad. .
12 . 10 «3meHeHus1, XUMHYECKOH PeaKium»
XuMuueckue CyIHOCTb peakLuii pa3aokeHHs], COeIMHEHNs, 3aMelleHNe HPOHCXOISIIHE ©
ypaBHEHUs u obmeHa. [ToHsITHE O CKOPOCTH XUMHYECKUX PEaKIIHH. P

Karanuzaropsl. CocraBieHne ypaBHeHUN peakuit
YKa3aHHBIX THUIIOB.
XHMMHUYECKUE CBONCTBA BOJBL

Be€ICCTBAMU
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Tunel XUMHUECKUX peakLni.
Pemenue 3anau u ynpaxknenuil. [loqroroska k
KOHTPOJIBHOH padore.

PacrBopenue. PacTtBopbl

. Pealcmm HOHHOI0 00MeHAa H OKHCJIHUTEIbHO-BOCCTAHOBHT

€JIbHbIEC

peaxuuu (204acoB)

2,3,5,6,7,8

13

PactBOpeHue.
PacTtBOpHI.

Pactsopsl. I'napartel. Kpucrannoruaparst. Tennosbie
sIBJIEHUs] TPU pacTBOpeHUH. HacelleHHbIe, HEHACBIIIEHHBIE
U TIepeHachIleHHbIe PACTBOPHI. 3JHAUEHHUE PACTBOPOB.
DNEeKTPOJUTEI U HEBJIEKTPOJIUTHI. DJIEKTPONIUTHYECKAs
nuccounanus. Crenenp quccounannu. CUibHblE U

crnalble 37eKTpoauTsL. Jluccounanys KUCIOT, OCHOBAHUH 1
coseil. OCHOBHBIE MONOXKEHUS TEOPUU 3JIEKTPOIUTHYECKON
JUCCOLMALIU.

14

HonHnble ypaBHEHUs

CyIHOCTh peakuuii HOHHOTO 0OMEHA U YCJIOBUS UX
nporexaHus. CocTaBlieHHE MOTHBIX U COKPALEHHBIX
HOHHBIX ypaBHEHUH peakumii. Tabnuia pacTBOpUMOCTH
KHCJIOT, OCHOBAHUM U COJIEH B BOJIE.

15

CBOJCTBA CJIOKHBIX

BCIICCTB B CBCTEC
fie)il

Omnpeneserne KUCIOT Kak 3JeKkTponuToB. Knaccudukarus
KHCJIOT IO Pa3jNyHbIM MpU3HakaM. TUIIHYHbIE CBONCTBA
KHCJIOT: B3aUMOJIEIICTBHIE UX C MeTaJlaMH, OCHOBHBIMU
OKCHJIaMU, OCHOBAHUSIMHU U COJISIMU. Psii HanpspbkeHus
METaJJIOB

Onpenesnenne OCHOBaHUHN KakK 3JIEKTPOJIUTOB.
Knaccudukamnust ocHoBanmid. TUNHYHBIE CBOHCTBA
OCHOBAHUH; B3aUMOJIEHCTBHE C KHCIOTaMH (peakius
HEUTpaln3am), B3aUMOACHCTBUE IIENIOUeH ¢ pacTBOPaMHU
COJIEH U OKCHJIAMU HeMeTallI0B. Pasznoxkenue
HEPAaCTBOPUMBIX OCHOBAHUI.

CocrtaB OKCHIIOB, UX KJIacCU(UKALUS HeCOeodpasyromue
U cojieoOpasyroinue (KUCIOTHbIE U OCHOBHBIE). CBOMCTBA
KHMCJIOTHBIX U OCHOBHBIX OKCHJIOB.

Onpenesnenue conell Kak 3J1€KTPOIUTOB. XUMHUUECKHE
CBOMCTBA COJIeli, 0COOEHHOCTH B3aUMOIEUCTBUSI C
MeTanaaMi. BzaumoaencTeue ¢ KUCIOTaMu, eJIouaM U
cossimu (paboTta ¢ Tabnuuel paCTBOPUMOCTH)

Y pOKHU IPOEKTHOU
nesirenpHOCTH: PaspaboTka
nocodust: «I'eHeTnueckas
CBSI3b MEXKIY KJIaccaMu

HEOPTaHNUYCCKUX BECIICCTB»

IIpoexrt: PactBoOpb!

B

MPUPOJE U XKU3HU YEJIOBEKa
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I'enetnyeckas cBsA3b
16 | Me¥AY  Kmaccamu ITonsiTHE O reHeTHYeCKOM CBSI3U U N'€HETUUECKUX psfax 1
BELIECTB METAJUIOB U HEMETAJUIOB.
ITonsTHE OKMCNIEHNE U BOCCTAHOBJIEHUE, OKUCIUTENHN U KonTtponbpHas
BOCCTAHOBUTENH, ONPEACIICHUE CTENIEHN OKUCIICHUS pabora Ne 4
OxucauTeNnbHO- 3JIEMEHTOB. «Peaxk1iuyu HOHHOTO
17 | BoccTaHOBUTEIbHBIE 5 oOmeHa u
peakuuu BrinonHeHue yrnpakxHeHUNH HA T€HETUUECKYIO CBSA3b. OKHUCJIUTEIbHO-
Pelenue pacueTHbIX 3a/1a4 Ha BbIUNCIEHHUE 110 BOCCTAHOBUTEJbHbBIE
yYpaBHEHUSIM peaKLinii. peaxKLuny
BCETO 68 4
9k1acc
Kon- OcHOBHbIE HanpaBIeHUs
KonTponbHeie N
Tema Coneprxanue BO AGOTDL BOCITUTATEIbHOMN
sacos | P JESITeJIbHOCTH
O0mas xapakTepuCTHKA XHMHUYECKHX 3JIEMEHTOB U XUMHYecKHX peakuuii (10 yacos) 2,4,5,6,7,8
XapakTepUCTHKA JIEMEHTA M0 €r0 NOJIOXKEHUIO B
XapaKkTepucTUKa Ilepuoanueckont cucreme xumMu4deckux saeMeHTos . K.
sneMeHTa 10 ero | MenaeneeBa. CBONCTBA OKCHJIOB, KUCIIOT, OCHOBAHUN U
MOJIOKEHHUIO B | coseil B CcBeTE TEOPUH BJIEKTPOIUTHUECKON NUCCOLUALNU U
1 | Ilepuoguyeckon OKHCJICHUSI-BOCCTaHOBJEHUs. [IoHATHE O MepexoaHbIX 4
CHUCTEME snemeHTax. AMporepHOCTh. | eHeTnueckuii psn
XHUMHUYECKUX NepexoHOro aaeMeHTa. Ilepuoanyuecknii 3aKoH u
snemenToB 1. K. Ilepuonnueckas cucteMa xuMudeckux 3jaemMeHToB 1. K.
MeHeneesa HnrennexryanbHble
" " HUHTEPHET — KOHKYPCBHI 110
XuMudeckas XuMudeckasi OpraHu3alysl >KUBOH U HEXKUBOM MPUPOBL. p YP .
. . . XUMHH Y pOKU (PUHAHCOBOH
5 | opraxusaims xuBOH XHUMHUYeCKUH COCTaB siApa, MAaHTUU U 3€MHOM KOpBI. 1 AMOTHOG
. IPaMOTHOCTH.
u HeXXUBOH | XMMUUECKHE 3JIEMEHTHI B KJIETKaX KUBBIX OPraHU3MOB. pamMor
OwnnaiiH-onumnuana
MIPUPOJBL. Makpo- 1 MUKPO3JIEMEHTBI. .
- «FOHBII npennpuHUMaTENb
Knaccuduxarmst Knaccnpukanus XUMHYECKUX PEaKLiA MO Pa3InYHBIM KonrtponbHas u uHancosas
N o
3 | XUMITIECKHX MPH3HAKAM: «TUCIIO 1 COCTAB PEArupyOLIKX 1 5 pabora Nel IPAMOTHOCTEY
peakuuii no | oOpasyromuxcs BEIECTB, «TETIOBON 3P dexT», «XapakTepuCTUKa
Pa3IYHbIM «HarmpasJeHHe», <KN3MEHEHHE CTeTIeHeH OKHUCIIeHUs XHUMHUYECKUX
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MpU3HAKaM

3JIEMEHTOB, O0Pa3yIOIINX PEarnpyroiue BEIeCTBay,
«hazay, «ucnonap3oBaHue KaTanuzaropay. [loHsTre o
CKOPOCTU XUMHYECKOU

peakumu. PakTOPBI, BIUSAIOIINE HA CKOPOCTh XMMHUYECKUX
peaxuuii. Katanuszaropsl u karanus. THrHOUTOPHI.
AHTHOKCHIAHTHI.

3JICMCHTOB U
XUMHUYCCKUX
peakuuin

Metanasl (174acoB)

2,4,5,6,7,8

[Tonoxenue
METaJIJIOB B
ITepuonuueckon
CUCTEME
XUMHYECKUX
snementos . W
Menpeneesa.

ITonoxenune metajuios B [lepuoanueckoit cucreme
xumMudeckux ajeMmeHToB /. U. Menneneena.
Merannuyeckasi KpUCTAJUTMUECKAs peleTKa 1
METAJININYCCKAA XUMUUYCCKAsA CBA3b.

CBolicTBa METAJLIOB

Obmue pusnyeckre cBoiicTBa MeTauioB. CIuiaBbl, UX
CBOICTBA U 3HaYeHHUE. XMMHUYECKHE CBOMCTBA METAJJIOB
KaK BOCCTAHOBHTEJIEH, a TAK)KE B CBETE UX IMOJIOKEHHUSI B
3JIEKTPOXUMHUYECKOM PSIy HATIPSIKEHUH METAJIIOB.
Koppo3zust MeTaioB u criocoObl OOpuOBI ¢ Hell. MeTasl B
npupone. O6mue crnocoObl UX MONYUYEHUSI.

IlenounbIe METAITBI

OO0wast xapakTepPUCTHKA IIEIOYHBIX METAJJIOB. MeTaubl B
npupone. Obmue criocodwl ux nonydeHusi. CtpoeHue
atoMoB. [1lenouHbIe MeTaIbl — MPOCTHIE BEIIECTBA.
Baxnelimue coequHEeHNs IEIOYHbIX METAJIJIOB —
OKCHIBI, TUAPOKCHIbI U COJH (XJIOPHUIBI, KapOOHATBHI,
CyJb(]aThl, HUTPATHI), UX CBOWCTBA U MPUMEHEHHE B
HaponHOM xo3sticTee. KanuiiHbie ynoOpeHus.

IlenouHo3emMenbHBIE
METaJJIbI

OO0wast xapakTepHUCTHKA 3JIEMEHTOB INIaBHOW noArpynms! 11
rpynmel. Ctpoerne atomoB. IllenouHo3eMenbHbIe METaIbI
— MpPOCThIE BeulecTa. BaxkHeimne coenuHeHns
IIEJIOYHO3EMENbHBIX METAJIJIOB — OKCHIIbI, THAPOKCHIBI U
comu (XJIOpHIbL, KapOOHATBI, HUTPATBI, CYIb(aThI,
docdarsl), UX CBOWCTBA U MPUMEHEHNE B HAPOTHOM
XO35MCTBE.

[IpoexTtsr: CrnaBsl
Koppo3sust metannos.
PasnoobOpasue criiaBos.
Merannyprus.

HHTennexryanbHbie

UHTEPHET — KOHKYPCHI 1O

XUMHUH
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Amomunuii. CTpoeHune aroma, GU3nveckue 1 XUMUYECKHe

AnmroMUHUHR- cBOIicTBa npocToro BemecTsa. CoenUHEeHUs aTtOMUHUS —
8 | nepexonHblii OKCHJT U THIPOKCHI, X aM(OTEPHBIIA XapakTep.
DJIEMEHT Baxwneiimue conu amomunus. IIpuMeHeHne antoMUHUS U
€ro COeIMHEHU.
XKeneso. Ctpoenne aTroma, GU3NIECKHE U XUMUYECKUE
Keneszo — snemeHt . N KonTponpHnas
CBONCTBa NMPOCTOrO BellecTBa. BaxHelue comu xenesa.
9 | mobo4HbIX . pabora Ne2
3HaueHue jKeJie3a U ero COeAMHEeHUN I IPUPOAbI U
MOATPYIIT «MeTaniapdy

HapOAHOIO X0351CTBa

IIpakTuxkym Nel (2uaca)

10

IIpakTnueckue
paboTel TO Teme
«MeTanapy

HpOBeI[eHI/Ie XUMHUYCCKOro SKCIEPpUMEHTA. Anamuz
PE3YIBTATOB XUMHUYCCKUX MPOLECCOB.

Hemetajibi (24 1aca)

1,2,4,5,6,7,8

11

OO0mas
XapakTePUCTHKA
HEMETAJIOB

OO0wast xapakTepUCTHKA HEMETAJUIOB: TTOJIOXKEHUE B
Ilepuoanueckont cucreme xumMu4deckux saeMeHTos . K.
MenpeneeBa, OCOOEHHOCTH CTPOESHHSI aTOMOB,
3NIeKTpooTpUIaTebHOCTh (D0) Kak Mepa
«HeMeTaJuMdHOCTY, psia D0. Kpucrannuueckoe
CTpOEHHE HEMETAJJIOB — MPOCTHIX BELECTB. AJIJIOTPOIHS.
dusnyeckue cBoNHCTBa HeMeTa/10B. OTHOCUTENBHOCTD
MOHTUN «METaJUD» U KHEMETAJLID).

12

Bognopon. Bona.

Bonopon. ITonoxenue Bogopona B [lepuonnueckoii
cucteMme xumudeckux sjaeMmeHToB /. U. Menneneera.
CtpoeHue aToMa 1 MOJIeKyJibl. Pu3NUECKHe U XUMUYECKUEe
CBOICTBA BOAOPOAA, €r0 MOJy4eHUE U NPUMEHEHUE.

Bona. Crpoenue monexynbl. BonopoaHas xumuueckast
CBs13b. Pu3NUECKNE CBOMCTBA BOABL. AHOMAJINHU CBOMCTB
BOnbL. I uapodunbHble 1 ruapodoOHBIE BelecTBa.
XUMHYECKUe CBONMCTBA BOAbI. KpyroBopoT BObI B
npupozne. Bonoouncrka. Aspanus Boasl. beiTosbie
¢unbTpel. MuHepanbHble BOIbL. JUCTHIIIIMPOBaHHAS BOJA,
€€ NOJIy4EeHNE U IPUMEHEHHE.

Memnnenees Ha Y.
ITpoextsr: IIponssoacTsaa
BasKHEHIITNX
HEOPraHUYECKUX
COeMUHEHUH

19




13

T"ajorens:

OO0wast xapakTepucTrka rajoreHoB. CTpoeHHe aTOMOB.
IIpocTeie BemecTBa 1 OCHOBHBIE COCTMHEHHS TAJIOTCHOB,
HX CBOMWCTBA.

Kpartkue cBenenus o xyope, Opome, ¢prope u ioze.
IIpumMeHeHHne raOreHoB U UX COSMHEHUN B HAPOJHOM
XO351HCTBE

14

ITonrpymnmna
KHCJIOpOJa

Cepa. CtpoeHue aToma, aJuIOTPOIHS], CBOWCTBA U
npuMeHeHue poMmoudeckoi cepol. Oxcunsl cepsl (IV) u
(VD), ux mony4yenne, cBoiictBa u npuMereHue. CepHast
KHCJIOTA U €€ COJIU, UX MPUMEHEHHE B HAPOIHOM
xo3sicTse. [Ipon3BOACTBO CEPHON KUCIIOTBHI.

15

Iloarpynna azora

Azor. CTpoeHue aToMa 1 MOJIEKYJIbl, CBOMCTBA MPOCTOTO
BEIEeCTBA. AMMHAK, CTPOSHHE, CBOHCTBA, OJIyYeHHUE U
npumMeHenne. Com aMMOHUS, MX CBOHCTBA U MPUMEHEHHE.
Oxcune! azota (I11) u (IV).

A30THAas KUCJIOTa, ee CBOICTBA U npuMeHeHue. Hutpatel u
HUTPHTBHI, IPOOJIEMa UX CONEPKaHUS B

CENIbCKOX 03SIICTBEHHOM MPOAYKLMH. A30THbIE yIOOPEHUSI.
®Docdop. CtpoeHue aToma, aJUIOTPOIIHS, CBOHCTBA Oesoro
u kpacHoro ¢ocdopa, nx npumeneHue. OCHOBHbIE
coenunenus: okcun gpocdopa (V) u oprodochopHas
kuciora, pocharsl. DocdopHbie ynodpeHus.

16

ITonrpymnmna
yriepoaa

VYrnepon. CTpoeHue aToma, aljoTPOINHUsl, CBOHCTBA
momudukawmii, npumerenne. Okcuasl yraepona (1) u
(IV), ux cBoiictBa u mpuMmeneHnue. KapOoHaThl: KaabIuT,
coJia, MOTall, UX 3HaueHUe B IPUPOJIE U JKU3HU YeJIOBEKa.
Kpemnuii. CTpoeHue atoma, KpUCTaNINYECKUI KPEMHUH,
ero ceoiictea u npumenenue. Oxcun kpemuuns (IV), ero
MPUPONIHbIE pa3HOBUAHOCTH. CUNMKAThI. 3HAUEHNE
COEMHEHUI KPEMHUS B )KUBOW U HEXXUBOU IIPUPOJE.
IloHATHE O CUIMKATHON NPOMBIIIIEHHOCTH.

KonTponpnas
pabora Ne3 o Teme
«Hemeramibn

IIpakTuxkym Ne2 (4uaca)

17

IIpakTuueckue
paboTel TO Teme
«Hemeranibn

HpOBeI[eHI/Ie XUMHUYICCKOTO SKCIICPUMECHTA. Anamuz
PE3YIBTATOB XUMHUYCCKUX MPOLECCOB.
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O000menue 3HAHUH MO0 XHMHH 32 KYPC OCHOBHOM mK0.JbI (11 yacoB)

1,2,3,4,5,6,7.8

Ilepuoanueckuii
3aK0H

18

Ilepuoanueckuii 3axon u Ilepuoanueckas cucrema
xumMudeckux 3eMeHToB J[. 1. Menneneesa. @uznveckui
CMBICJI TIOPSIAKOBOIO HOMEPA 3JIEMEHTA, HOMEPOB MEPUOAA
U TPYIIIBL. 3aKOHOMEPHOCTH U3MEHEHHS CBONCTB
3JIEMEHTOB U UX COEAUHEHUN B IEPUONAX U Ipynnax B
CBETE MPEACTABJICHUI O CTPOCHUH aTOMOB 3JIEMEHTOB.
3HaueHue NepruoIMIeCcKOro 3akoHa. Buabl xuMudeckux
CBsI3€H U TUIIbI KPUCTAININYECKUX PEIIeTOK. B3auMocss3p
CTPOEHHUS U CBONCTB BEUIECTB.

XUMHUYECKUe
peakuuu

19

Knaccudukaums XUMHIECKUX PEaKLHid MO pa3IuYHbIM
npU3HaKaM (YHCII0 M COCTAB PEArnpyroIIUX 1
00pa3yroIMMXCs BEIIECTB, HATHINE

rpaHuLbl pasaena (as; TeroBoi 3G PeKT, n3MEHEHNE
CTerneHel OKUCIIEHHsI aTOMOB;, UCTIOIb30BaHHUE
KaTanu3aropa; HamnpasieHue nporekanus). CKopocTb
XUMHYECKUX peakUuil U (aKkTOpbl, BIUSAIOLINE HA HEe.
OO6paTuMOCTb XUMUYECKUX PEAKIIHI U CIIOCOOBI CMELIEHUS
XUMHYECKOTO PABHOBECHSI.

Heopranuueckue
BEIECTBA

20

[IpocThie 1 cNOXKHBIE BelecTBa. MeTalTbl U HEMETAJIBL.
I'eHeTrueckue psibl MeTaJUIA, HEMETAJUIA U TIEPEXOTHOTO
meTayia. OKCHIbI ¥ THAPOKCUIBI (OCHOBAHMSI, KHCIIOTBI,
am(poTepHbIe THAPOKCHIBI), coiu. X cocTas,
kyaccudukanuys u o0Iue XUMIHIECKHUE CBOMCTBA B CBETE
TEOPUH DJICKTPOJUT-I TUCCOLIUALIUN

KonTponpnas
pabora Ned

Y pOKHU MPOEKTHOU
neaTelIbHOCTU: MeHpeees
YeJIOBEK U YUEHbIN
Paspabotka nocobwust:
«I'enernueckas CBA3b
MEXAY KJ1accamu
HEOPraHUYEeCKUX BEILECTB.
«Knaccudpukarus
XUMHUYECKUX PEAKLINID

HTOI'0

68
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