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IHosicHuTe/IbHAA 3aIUCKA

PaGouas mporpamMmma Kypca XuMUH Il OCHOBHOM IITKOJIBI pa3pad0TaHa B COOTBETCTBUH C
denepalbHBIM T'OCYJIApCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM 00IIero odpazoBaHus. B
HEel TakKe YYMUTBHIBAIOTCS OCHOBHBIE UJIeU U NOJokeHus I[IporpamMmbl pa3BuTus U
(dhopMUPOBaHUS YHHBEPCAIbHBIX YUEOHBIX JCHCTBUM JJII OCHOBHOrO 0O0IIEro oOpa3oBaHUSI.
Jlannas npoecpamma 6Oyoem peanuzoeama Ha 6aze Touku pocma ¢ UCNONL30BAHUEM
obopyoosanus yugposvix rabopamopuii APXUME]] u POLUSLAB.

B cooTBercTBHMM ¢ 3TUMHM JOKyMEHTaMH OOy4Yarolidecsl JOKHBI OBJIQJICTh MpHUEMaMU,
CBSI3aHHBIMU C OMPENICJICHUEM MOHSITUN: OrpaHUYUBATh UX, OMUCHIBATh, XapaKTepU30BaTh U
CpaBHHMBaTh. Tak Kak XUMUS — HayKa dKCIIEPUMEHTaIbHas, 00yJaronuecs: JOKHbBI OBIIAJIETh
TaKUMU TI03HABAaTEJIbHBIMU YUYEOHBIMU JICHMCTBUSMH, KaK DJKCIIEPUMEHT, HaOJI0JeHUE,
U3MEPEHUE, OMUCAaHHE, MOJACIMPOBAHUE, TUIIOTE3a, BBIBOA. B mpoliecce m3yueHus: Kypca y
OOydJaromuxcs NPOJOKAIOT (OPMUPOBATHCS yMEHUS CTaBUTh BOIPOCHI, OOBSICHSTSH,
KJIacCu(UIMPOBaTh, CPABHUBATH, OMNPEACISITh HWCTOYHWKH WH(OpMAIMW, TMOMydaTh W
aHAIM3UPOBATH €€, TOTOBUTH HWH(MOPMAIIMOHHBIA TMPOMYKT, MPE3CHTOBATh €r0 W BECTH
nuckyccuto. CrieoBaTenbHO, AESITEIBHOCTHBIM MOAXOJ B M3YYEHUH XUMHHU CIOCOOCTBYIOT
JTOCTIDKECHUIO IMYHOCTHBIX, MPEMETHBIX U METAIIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

B ocHOBY Kypca Moia0KeHbI CIICIYIOIINE HAeH:

® MaTepUAIbHOE €MHCTBO U B3aUMOCBSI3b OOBEKTOB U SIBICHUM MPUPOJIBI;

e BeIylIas pPOJb TEOPETUUYECKUX B3HAHWM IS OOBSICHEHUS U MPOTHO3UPOBAHUS
XUMUYECKUX SIBJICHUMN, OIEHKH X MPAKTUYECKOW 3HAYUMOCTH;

® B3aNMOCBSI3b KAYECTBEHHOM U KOJMYECTBEHHOHW CTOPOH XHUMHYECKUX OOBEKTOB
MaTepuaIbHOr0 MUPA;

® pa3BUTHE XUMUYECKOW HAyKH U MPOU3BOACTBO XUMUYECKHX BEUIECTB U MaTEPHUAJIOB
JUIS YJIOBJIETBOPEHHUS HACYIIHBIX MOTPEOHOCTEH dYenoBeKa W OOIIecTBa, pelieHus
TJI00ATBHBIX POOJIEM COBPEMEHHOCTH;

® TeHeTUYECKas CBSI3b MEXKIY BEIICCTBAMH.

OTH uJeu pean3yloTCsl B Kypce XUMHUM OCHOBHOW IIKOJBI MYTEM JOCTHXKEHUS
CHEAYIOIINX HeJIeH:

* Qopmuposanue y ydaluuxcs XUMHUIECKON KapTUHBI MUPa, KaK OPraHMYECKON YacTH €ro
1[EJIOCTHOM €CTECTBEHHO-HAYYHOU KapTHUHBI.

* Pazéumue  TO3HABaTENbHBIX HWHTEPECOB, MHTEIUICKTYaJIbHBIX W  TBOPUYECKHUX
CIIOCOOHOCTEW Y4YalluXCsi B MPOIECCe M3YYEHHs] MMM XMMHMYECKOW Hayku U €€ BKJIaJa B
COBPEMEHHBI HAyYHO-TEXHUUYECKHI mporpecc; (HOPMHUPOBAHHE BAKHEUIUX JIOTMUYECKHUX
orepanuii MbIIIJICHUs] (aHalu3, CUHTE3, 0000IeHre, KOHKpPETU3alus, CpaBHCHHE U Jp.) B
MPOLECCE MO3HAHUSI CUCTEMBI BAXKHEUIIINX MMOHATUH, 3aKOHOB M TEOPUM O COCTaBE, CTPOCHUHU
Y CBOMCTBaX XUMHYECKUX BEIECTB.

* Bocnumanue yoexaEHHOCTA B TOM, YTO NMPUMEHEHUE MOJYYCHHBIX 3HAHUM U YMEHHUI
10 XMMHUHM SIBJIAETCS O0OBEKTUBHOM HEOOXOIUMOCTBIO JJjIs1 O€30MmacHOM paboThI C BEIIECTBAMH
¥ MaTepuajaMu B OBITY U Ha IPOU3BOJICTBE.

* [Ipoexmuposanue u peanuzayuss BBITYCKHUKAMU OCHOBHOM IIKOJBI  JIUYHOUN
o0pa3oBaTeIbHOM TpPAGKTOPUHU: BBIOOP Tpoduiss oO0ydeHus B CTapiied IIKOJIe WU
po¢eCCHOHATLHOT'0 00Pa30BaATEILHOTO YUPEKICHUS.



* Osnaoenue Kiaro4yeebimMu KomMnemeHyuAmMu . y‘IC6HO'H03HaBaT€HBHBIMI/I,
HH(bOpMaHI/IOHHI)IMI/I, IHECHHOCTHO-CMBICJIOBBIMHA, KOMMYHUKATHBHBIMU.

MeTtoauyeckue 0COOCHHOCTH NMPENOJABAHUA Kypca XUMHUU

[Ipennaraempiii Kypc OTJIMYAETCS OT JPYTUX KYpPCOB XUMHUU IS OCHOBHOM IIKOJIBI,
BKIIIOUEHHBIX B DeepanbHbIi MepeueHh YYCOHUKOB, HATUIUEM BANCHBIX MeMOOUYECKUX
ocobennocmell.

1. Conepxkanne U MeTOAbl U3yUEHHUS] MPeNJIAraeMoro Kypca XMuMHUM il OCHOBHOI
IIKOJIbI OTBEYAIOT CTPYKTYPHO-IesiTeIbHOCTHOMY moaxoay. OHu pazpaboTaHbl B
COOTBETCTBHMHU C TEOPHEHN MOITAHOTO (POPMUPOBAHUS YMCTBEHHBIX JACHCTBUM, IPEJIOKEHHON
oredecTBEHHBIM nicuxosioroM I1. f. 'anbniepuHbIiM, B KOTOPOM BBIIEIAETCA HECKOJIBKO ITAIOB.

Oman co30anus oOpueHMuUpoBoOUHOU 0CHO8bL npedcmosuel odeamenvhocmu (OO/]).
Yyammecs: moixy4aroT MHQOPMAIMIO O LEIH MNPEACTOSIICH IeATEIbHOCTH U e€ IMpeIMeETe,
Y3HAIOT, KaK U B KaKOW IOCJIEIOBATEIIbHOCTH OHU JIOJKHBI BBITIOJHSATH OPUEHTAIMOHHBIE,
UCIIOJTHUTEIBCKUE U KOHTPOJIbHBIE IEUCTBUS.

Bce mmmakTudeckue eAUHUIBI YUEOHBIX KHUT g 8—9 KIacCOB HAYMHAIOTCS C
MIOCTAHOBKM 00pa30BaTENbHOW MPOOJIEMBbI, KOTOpas peuiaercs B TMPOIEcce H3yYeHHUs
naparpaga Ha OCHOBE UIMEHHO J€ATEIbHOCTHOIO MTOAX0/A.

B 9 knacce npu uzydeHun xumuu 35eMeHToB B kauectBe OO/] BbicTymaer oOmui 1ian
XapaKTePUCTUKU METAJJIOB, HEMETAJJIOB U MEPEXOIHBIX AJIEMEHTOB.

Oman gopmuposanus mamepuaibHou oesmenbHocmu. Y Yaliuecs BBIMOIHSIOT JeHCTBUS
BO BHENIHEW (opme, CTAIKUBasCh C CaMUMHU NpeaIMETaMHU WM MOENISMHU: BBIIEISIOT
MOJIOKUTENIbHOE M OTPUIATEIbHOE 3HAYEHUE KOHKPETHOIO XUMHUYECKOrO BEIEeCTBA WIIH
peakimu B cdepe YeNOBEUECKOW MEATEIbHOCTH WM B OKPYXAIOIIEM MHPE; OMPEAeNsioT
XapakTepHble TMPU3HAKK COCTaBa WM CBOMCTB BaXKHEHIIMX KJIACCOB HEOPTraHUYECKUX
COCIMHEHUM; CaMOCTOSTENIbHO XapaKTePU3YIOT KOHKPETHbIE XUMHUYECKUE DJIEMEHTHI;
MPOBOMAAT Ja0OpaTOpHBbIE M MPaKTUYECKUE PaOOTHI; TOTOBSAT COOOIICHUS M TPE3CHTAIUU;
OCYIIECTBJISIFOT MPOEKTHYIO JACSATEIBHOCTD 110 BHIOPAaHHOM TEMaTHKeE.

Oman enewnel peuu. JISUCTBUS ydaluxcsi BepOATU3YIOTCA B YCTHOW WM MUCHMEHHOU
peur, OHU MPOrOBAPUBAIOTCA W YyCBawBalTcs B 0000mEéHHON Qopme. Tak, yuwammecs
O3BYYMBAIOT, KakKylo WHGOOpPMAIMI0 HECET XUMHUYECKas CUMBOJIMKA: XUMHUYECKHE 3HAKH,
XUMHYecKue (PopMylibl U ypaBHEHHUS XMMHYECKOW peakiuu, cuMmBoiivka [lepmonnueckoit
CHUCTEMBI XUMHYECKUX AjemMeHToB [[. 1. MeHnpaeneena.

Oman enympenneti peuu. BepbanbHOE OCBOCHHE JEHCTBUSA MPO ce0s, TPOroBapruBaHUE
ornepanuii mpo ceds, O0e3 BHemHeW peud. JleiicTBUe peaylHMpyeTcsl, Hampumep, Mocie
MPOBEAEHHOIO YUHUTEIEM HHCTPYKTa)xa Mepel MPaKTUYECKOW WM J1abopaTOpHOU padoToii
YUYEHUK JIOJDKEH MPOTrOBOPUTH €ro mpo cebsi, 0CO3HATh €ro, BHYTPEHHE COIIACUTHCS C HUM
WIN BBISICHUTH HEMOHATHBIE MOMEHTBI, TO K€ MPOUCXOIUT MpPU PEPIEKCUH JTUYHBIX
JOCTIKEHUM W BBIPAOOTKE IJIaHA TOBBIMIEHUA WX YpOBHS. OcoOyr0 BaXXKHOCTh ATOT ATal
UTPACT MPU BBIMOJHEHUHN YYEHUUECKOTO UCCIE0BATEILCKOTO MTPOCKTA.

Humepuopusayus Oeticmseus. JIeiCTBUE CTAHOBHUTCSI BHYTPEHHUM IPOLIECCOM, AKTOM
MBICJIH, JIEMCTBUEM B yME. YUEHHK IEpE] BBITOJIHEHUEM XMMHYECKOrO KCIIEPUMEHTA WIIH
pemieHnst pacy€THOW 3amaud 1O (GOopMysiaM H YPaBHEHUSM MBICICHHO TIPEICTABIISICT
MOCIIEIOBATENHHOCTh CBOUX JICCTBUI MO pean3aiuy BEIpaOOTaHHOTO TUIaHa.



2. TeopeTHyecKkue IMOJIOKEHHSI Kypca XMMHU OCHOBHOI IIKOJbI PACKPBIBAKOTCS HA
OCHOBE IIMPOKOI0 HCIOJB30BAHMA B O00y4YeHMHM XHMHYECKOr0 JKCIEepHMMEHTa
(;1a00paTOPHBIX OMBITOB M MPAKTHYECKUX PA0OT), B TOM YHCJIC U MPOBOAMMOIO B IOMAIIHUX
YCIIOBUSIX, @ TAKKE JEMOHCTPAIMOHHOIO dKCIIEPUMEHTA, KOTOPBIN ITOKA3BIBAET YUUTENb.

3. PazBputHe HHGOPMAIIMOHHO-KOMMYHUKATHBHOW KOMIIETEHTHOCTH 00yYAKOIIMXCS .
oOpallleHHMe K pPa3jJM4yHbIM HCTOYHMKAM XUMHUYECKOHM uH(pOpMalu, MOArOTOBKY
UH(POPMAIIMOHHOTO TMPOJYKTa U €ro Mpe3eHTalMs, YMEHHE BECTH JMCKYCCHIO, OTCTauBaTh
CBOIO TOUYKY 3pEHHS U KOPPEKTUPOBATH MO3UIIMIO HA OCHOBE aHAJIN3a apT'yMEHTOB YYaCTHUKOB
JMCKYCCHH.

4. MeranpegMeTHBIN XapakTep CcOAep:KaHUsl Y4eOHOI0 MaTepHasa: pealn3anus
CBA3CH C MpPEIMETaMU HE TOJIBKO €CTECTBEHHO-HAy4YHOrO IMKJIA, HO U C HCTOpPHEH,
JIUTEPATypPOr, MUPOBOM Xy10)KECTBEHHON KYJIBTYPOHU.

5. IlpaKkTHKO-OPHMEHTHPOBAHHANL 3HAYMMOCTb 0TOOpa Y4eOHOI0 COIep:KaHUsl: CBS3b
U3yd4aeMoro Marepuaja ¢ >KU3HbIO, (OPMHUPOBAHUE SKOJIOTMUYECKOH TI'PAMOTHOCTH IMPH
oOpallleHMH ¢ XUMHUYECKUMHM BEIeCTBaMH, MaTepuajaMd W MPOIIECCAMH, OTBEYAIOUIUMU
TpeOOBaHUSIM TPABWJI TEXHUKM O€30MaCHOCTH Mpu padoTe B XHUMHUYECKOM KaOMHETe
(;rabopaTopun) U TOBCEAHEBHOM JKU3HU.

6. JlocTmikeHuss mnpeaIMeTHBIX, MeTalpeAMEeTHHIX W JHUYHOCTHBIX pPe3yJbTATOB
MOCPEJCTBOM CTPYKTYPUPOBAHHUS 3aJaHUI IO COOTBETCTBYIOIIMM pPyOpHUKaM:

«I[IpoBepbTe CBOM 3HAHUS Y,

«I[IpuMeHnTe cBOU 3HAHUSY;

«Mcrionp3yiTe OMONHATENbHYIO HHPOPMAITHIO;
«BpIpa3ure cBOE MHEHUE.

OO01mas xapakTepuCcTHKA y4e0HOr0 mpeamera
[Ipennaraemas pabouas mporpamMma 1Mo XMMUM PacKpbhIBaeT BKJIAJ Y4eOHOTO MpeaMeTa B
JOCTHXXCHUC IJ;CJIGfI OCHOBHOI'O 06HICFO 06p330BaHI/IH H onpeaciicTt Ba)KHEHIIINE
COZIepKaTEIbHbIC JINHUU IIPEIMETA:

o «Bewecmso» — B3aUMOCBS3b COCTaBa, CTPOCHMS, CBOMCTB, IOJYYEHHUS U
IIPUMEHEHHUS BEIIECTB U MAaTEPUATIOB;

o «Xumuueckas peaxkyus» — 3aKOHOMEPHOCTH TIIPOTEKAHHUS W  YIPABJICHUS
MPOLIECCAMU MMOJIYUYECHHUS U TIPEBPAILICHUS BEIIECTB;

o «Xumuueckuu £A3bIK» — ONEPUPOBAHUE CHUCTEMON BAXKHEUIIUX XUMHUYECKUX

NOHSTUH, BIaJCHHE XUMHYECKOM HOMEHKJIATYpOl M CHUMBOJUKOU (XMMUYECKUMH
3HaKamH, (popMyIaMu U ypaBHEHUSIMU);

o «Xumus u ocusHb) — COOJIOJCHUE NPAaBWJI XHUMHUYECKOW O€30MacHOCTH IpU
oOpalieHu C BEIEeCTBAMM, MaTepUallaMM M XUMUYECKUMU IMPOLIECCAMH B
IIOBCETHEBHOM KU3HU U HA IIPOU3BOJICTBE.

Kypc opueHTHpoBaH Ha OCBOEHHME OOYYaIOIIMMUCS OCHOB HEOPraHUYECKONM XUMHUU U
KpaTKOe 3HAKOMCTBO C HEKOTOPBIMH MOHATUSIMHU U 00bEKTAMH OpraHUYE€CKOW XUMHUH.

B conepxarenbHON JIMHUK «Bewecmeoy pacKpbIBa€TCsl YYEHHE O CTPOCHUM aToMa U
BEIECTBA, COCTABE U KIaCCU(PUKAILIMN XUMHYECKHUX BEILECTB.



B copepxartenpHOM smMHME «Xumuueckas peaxyus» PACKPHIBAETCS YYCHHE O
XUMHUYECKHUX IIpolieccax: KIacCU(pUKALUs XUMUYECKUX PEaKIM U 3aKOHOMEPHOCTH HX
MPOTEKAHUS; KAYECTBECHHASI U KOJIMYECTBEHHAS CTOPOHBI XUMHUYECKHX MPOIECCOB (Pacy€Thl 1O
XUMUYECKUM (HOpMyJIaM B YPaBHEHHUSIM XUMHUYECKIX PEaKIIUH).

B conepxarenbHOM JUHUU «Xumuueckuil A3vik» (HOPMHUPYIOTCS YMEHHS ydaluXcs
Ha3bIBaTh BEIECTBA MO (QOpMyJaM M COCTaBIATH (POPMYIBI MO WX HA3BaHHSM, 3alKCHIBATH
YpaBHEHHUSI peaklUUid M XapaKTepu30BaThb HUX, PACKPhIBaThb HHPOPMAIMIO, KOTOPYIO HECET
XUMHUYECKasi CHMBOJIMKA, B TOM 4YHCJI€ BhIpaKeHHast U B TaOIW4YHOU Qopme (mepruoanyeckast
CUCTEMA XMMHUYECKHX DJIEMEHTOB . U. MenneneeBa, Tabnuia pacTBOPUMOCTH
BEIIECTB B BOJIE); UCIIONb30BATh CUCTEMY XUMUYECKUX MOHITHH JUJIsl ONMUCAHUS XUMUYECKUX
00BEKTOB (3JIEMEHTOB, BELIECTB, MATEPUAIIOB U MIPOLIECCOB).

B conepxarenbHON TUHUNA «XuMus U HCU3HBLY PACKPBIBAIOTCS JIOTUYECKHUE CBA3U MEKIY
CBOMCTBaMHU, TPUMEHEHHUEM, IIOJIyICHHEM BEIIECTB B JaOOpaTOPHBIX YCIOBUSIX W Ha
NpOU3BOACTBE;, (OPMUPYETCS KyJabTypa 0€30macHOr0 H  JIKOJIOTMYECKH TI'PaMOTHOTO
oOpallleHHsi ¢ XUMUYECKUMH 00bhEKTAMHU.

B kypce 3HaunWTenpHas poOib OTBOAUTCS XUMUYECKOMY SKCIEPUMEHTY: MPOBEICHUIO
MPAKTUYECKUX paboT U JabOpPaTOPHBIX OMBITOB, (UKCAIIMM M aHAIW3y WX pPe3yIbTaToB,
COOJIIOICHUIO HOPM U TIpaBHJI 0€30MMacHOM paboThl B XMMUYECKOM KaOuHeTe (11abopaTtopun).

Peanuzamust mporpamMmsl Kypca B mpoiiecce 00ydeHusl O3BOJIUT 00y4YarolUMCs TTOHATh
pOJIb M 3HAYCHHWE XHMUM CPEIU NIPYrUX HAyK O MPUPOJE, T. €. PACKPBITh BKJIaJ XUMHHU B
(dbopMHUpOBaHUE LEITOCTHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.



MecTo npeamMera B y4eOHOM IJIaHe

denepanbHBIA  TOCYAAPCTBEHHBIM 00pa30BAaTENbHBIA CTaHAAPT MPETyCMaTpUBAET
U3y4YeHHE Kypca XMMHU B OCHOBHOM IIIKOJI€ KaK COCTaBHOM YacTU MpEAMETHOW 001acTu
«EcTecTBEeHHO-HAay4YHBIE PEAMETHI.

Kypc paccunran Ha o0s3aTenbHOe U3ydeHue npeamera B 00béme 136 yueOHbIX 4acoB 1Mo

2 Jaca B Heaelro B 8—9 kiaccax.

[Ipenmaraempiii Kypc XOTS M HOCHUT OOIIEKYJIbTYPHBIM XapakTep W HE CTAaBUT 3a/lady
npodeccroHaIbHOM MOATOTOBKH 00Y4YaIOIIMXCs, TEM HE MEHEEe MTO3BOJISIET UM OIPEACIIUTHCS C
BBIOOPOM MpoduiIst OOy4eHHsI B CTapIleH IIKOJIE.

Ilnanupyembie pe3yabTaThl 00y4YeHHsI

BoInyCKHMK HAY4YUTCS

® 3HamMb (NOHUMAMD).
— XUMHUYECKYI0 CHUMBOJMKY: 3HAKM XHUMHUYECKHUX DJEMEHTOB, (GOPMYJbl XUMHUYECKUX
BEIIIECTB, YPABHEHUSI XUMUUYECKUX PEAKIIN;
— Ba&)XHEHIIME XMMHYECKHE TOHATHA: BEIIECTBO, XUMUYECKUIN SJIEMEHT, aTOM, MOJEKYJa,
OTHOCUTEJIbHBIE aTOMHAsA U MOJIEKYJISIpPHAs MAacChl, MOH, KATHOH, aHHUOH, XUMHUYECKAsI CBS3b,
AIEKTPOOTPULIATENIBHOCTD, BAJIEHTHOCTh, CTEIIEHb OKUCIIEHUS,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIA OOBEM, PacTBOPHI, AJIEKTPOJMUTHI U HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAsT ~ JUCCOLMALIMS, OKHCIHMTENb W BOCCTAHOBUTEIb, OKHUCJIEHUE U
BOCCTaHOBJICHHE, TEIUIOBOM 3((EKT peakiny, OCHOBHbIE THUIMbI PEAKIUNA B HEOPTaHHMUECKOU
XUMUH;
— (GOpPMYJIHPOBKH OCHOBHBIX 3aKOHOB M TEOPUH XHMHH: aTOMHO-MOJIEKYJISIPHOTO YUYCHHUS;
3aKOHOB COXPaHEHHs MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa BEUIECTB, ABOraapo;
nepuoanueckoro 3akona J[. M. MenneneeBa; Teopun CTPOCHHSI aTOMa Y YYEHHS] O CTPOCHHUH
BEILIECTBA; TEOPUU BJICKTPOIMTUUECKON JUCCOLMALMM U YUCHUS O XUMUYECKON Peakinu;

®  HA3bIBAMD:
— XUMUYECKHE 3JIEMEHTHI,
— COEIMHEHUS N3YyUYEHHBIX KJIACCOB HEOPTraHUYECKUX BEUIECTB;
— OpraHUYecKue BeliecTBa Mo ux ¢Gopmysie: METaH, dTaH, 3TUJICH, alleTWIeH, METaHO,
ATAHOJI, TIIMUEPUH, YKCYCHAs KUCII0Ta, IIII0K03a, Caxapo3a;

® 00BACHAMD:
— (U3UMYEeCKHUil CMBICT aTOMHOrO (MOPSIAKOBOI0) HOMEpa XMMHUYECKOIO 3JIEMEHTa, HOMEpa
rpylmnsl U nepuoja B mnepuoanueckor cucreme JI. M. MennpeneeBa, K KOTOPBIM 3JIEMEHT
MPUHAICKUT;
— 3aKOHOMEPHOCTH M3MEHEHUSI CTPOCHHUS aTOMOB, CBOMCTB JJIEMEHTOB B IPEIEIaX MabIX
NEePUOJ0B U A-TPYIIM, a TAKXKE€ CBOMCTB 00pa3yeMbIX UMH BBICILIUX OKCUAOB U TUAPOKCUIIOB;
— CYITHOCTH MpoIiecca dMEKTPOTUTHIECKON JUCCOIMAIINH U PEAKIIMA HOHHOTO OOMEHA;

® Xapakmepuzoeamy:
— XUMHYECKHE DJIeMEHThl (OT BOJOpOJA JO KajblMs) HAa OCHOBE UX IOJOKECHUS
B MIEPUOJINYECKON cucTeMe Xumudeckux nsiemeHtoB JI. M. MenneneeBa u ocoO€HHOCTEH
CTPOEHHS UX aTOMOB;
— B3aMMOCBA3b MEXY COCTABOM, CTPOEHHUEM M CBOMCTBAMHU HEOPTraHMYECKUX BEUIECTB;



— XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB (IIPOCTHIX BEIIECTB
— MCTaJUIOB W HEMETAJJIOB, COCIMHCHUH — OKCHJIOB, KHCJIOT, OCHOBAaHHUM, aM(OTEPHBIX
OKCHJIOB Y TUAPOKCHUIOB, COJICH);
® onpeoensimo:
— COCTaB BEIECTB M0 uX Gopmyam;
— BQJICHTHOCTb U CTEIIEHU OKUCIJICHUS 3JIEMEHTOB B COC/IUHEHUU;
— BHJIbI XUMUYECKOM CBSI3U B COCITUHEHUSX
— TUIIBI KPUCTAJUIMYECKUX PELIETOK TBEPABIX BEIIECTB;
— MPUHALICKHOCTD BENIECTB K ONPEICIIEHHOMY KJIACCY COCMHEHUN;
— TUINBI XUMUYECKUX PEAKIUH;
— BO3MOYKHOCTb MPOTEKAHUS PEaKIIuii HOHHOTO OOMEHa;
® cocmasnamo:
— CXEMbI CTPOCHMSI aTOMOB MEPBBIX ABAJALATH JIEMEHTOB Nepuoandeckon cucremsl J[. .
Mengeneena;
— (opMyIIbI HEOPTAaHUIECKUX COSTUHEHUH N3YUEHHBIX KJIACCOB BEIECTB;
— YpaBHEHUS XUMHUYECKUX PEaKIMid, B TOM YHUCJIE OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX, C
MOMOIIIBIO METO/IA AJIEKTPOHHOTO OajaHca;
® Oe3onacHo obpawamuvcsi.
C XUMHUYECKOU MOCYA0M U J1aOOpaTOPHBIM 000PYI0BAHUEM;
®  11P0OBOOUMb XUMUUECKUL DKCNEePUMEHM..
— MOJATBEPKAAIOIIUNA XUMHUYECKU COCTAB HEOPTaHUYECKUX COCIMHECHUN;
— TMOATBEPKAAOIINN XMMUYECKUE CBOMCTBA N3YYEHHBIX KJIACCOB HEOPTAHUYECKHUX BEILIECTB;
— M0 TOJYYEHHIO, COOMPAHHIO W PACIIO3HABAHUIO Ta3000pa3HbIX BEIIECTB (KUCIOPOIA,
BOJIOPO/ia, YIJIIEKUCIIOro ra3a, aMMHuaKa);
— TI0 OMPENENICHUI0 XJIOPUI-, Cyyb(ar-, KapOOHAT-WOHOB U MOHA aMMOHHUS C MTOMOIIBIO
Ka4eCTBEHHBIX PEAKIIUN;
®  BBLIYUCTAMD!
— MacCOBYIO JIOJTI0 XUMUUECKOTO AJIEMEHTa 1Mo (hOopMyJie COCTUHEHUS;
— MAacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE;
— MacCcy OCHOBHOTI'O BEILIECTBA 1O U3BECTHOW MacCOBOM 1011 MPUMECEH;
— 00BEMHYIO J10JIF0 KOMITIOHEHTA ra30BOM CMECH;
— KOJMYECTBO BEIIEeCTBa, OOBEM HMIIM MAcCy BEIIECTBA MO KOJHWYECTBY BEIIECTBA, 00BEMY
WJIM MAcCe peareHTOB, WU MPOYKTOB PEAKIINH;
®  UCNONL3068AMb NPUOOPEMEHHbIE 3HAHUA U YMEHUS. 8 NPAKMUYECKOU OessmelbHOCmU U
NOBCEOHEBHOU HCU3HIL:
— JJ1s1 6e30macHOro OOpallleHHs ¢ BEIeCTBAMU U MaTepuajaMy B MOBCEIHEBHOM KU3HU U
rPaMOTHOI'0 OKa3aHUsI IEPBOM MOMOIIU MIPH 0XKOTaX KUCIOTAMU U IIeJI0YaMU;
— 11 OOBSICHEHHS OT/ICIbHBIX (DAKTOB U MPUPOIAHBIX SIBJICHUM;
— JI7Is1 KpUTUIECKOM OIEHKH HH(POPMAIIMH O BEIIECTBAX, HCIIOIb3YEMBIX B OBITY.

BLIIIyCKHI/IK MOJYYHUT BO3MOKHOCTD HAYIYHUTLCSH

L4 XapaKTCPU30BaTb OCHOBHBLIC MCTO/AbI IIO3HAHHWA XHMHYCCKHX 00BEKTOB: Ha6.]'IIO,Z[eHI/Ie,
H3MCPCHHUEC, SKCIICPUMECHT, MOJICITINPOBAHUC,

®  pa3auyaTh XMMUYECKHE OOBEKTHI (B CTATUKE):



— XMMHYECKHE DJIEMEHTHI U TTPOCTHIC BEIIECTBA;

— MeTaJuThl ¥ HEMETAJUThl M XapaKTePU30BaThb OTHOCUTEIHHOCTHh MPUHAJICKHOCTH TaKUX
OOBEKTOB K TOW WJIU UHOU TPYIIIIE;

— OpPraHUYEeCKHe U HEOPTaHUIECKHUE COCTUHEHUS;

— TUJIPOKCHUIBI (KUCIOPOACOAEpKAINE KUCTOThI, OCHOBAHMS, aM(OTEPHBIE THUIPOKCHUIbI);

— OKCHJIbI HECOJIEO0pa3yIolKe U cojieo0pa3ytoire (KUCIOTHbIE, OCHOBHBIE, aM(DOTepHEBIE);
— BQJICHTHOCTH U CTETICHb OKUCJICHHUS;

— CHCTEMAaTHY€CKHE U TPUBUAIbHBIE TEPMUHBI XUMUYECKON HOMEHKJIATYPBI;

— 3HAaKOBYIO CHCTEMY B XHMHH (3HAKU © (POPMYINBI, WHACKCH U KOI(P(UIMEHTHI,
CTPYKTYPHBIE U MOJICKYJISApHbIE (OPMYIbI, MOJIEKYJISAPHbIE U MOHHBIC YpaBHEHHS PEaKIWH,
MOJIHBIE WM COKpAalEHHbIE WOHHBIE YpPaBHEHHsS PEaKIMi, TEPMOXMMHYECKHE YypaBHEHWSI,
0003HaYEHUs CTEMIEHN OKUCIICHUS U 3apsijia MOHA B (JOPMYII€ XUMUYIECKOTO COCTUHEHUS);

®  pazauYaTh XMMUYECKHE OOBEKTHI (B TMHAMUKE):

— (Qu3NYECKHE U XUMUIECKHE CTOPOHBI MTPOIIECCOB PACTBOPECHUS U TUCCOIUAITNN;
— OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKITUN M PEAKITUN OOMEHA;
— CXEMbI U YPaBHEHUSI XUMUYECKUX PEaKIU;
®  COOTHOCHUTb:
— 9K30TEPMHUUECKHUE PEAKITUU U PEAKITUN TOPCHMUS;
— KaTaJUTHYECKHE ¥ (JePMCHTATHBHBIC PEAKIIHH;
— METaJlJI, OCHOBHBIN OKCHJI, OCHOBaHUE, COJIb;
— HEeMEeTaJlJl, KUCIOTHBIN OKCHUJI, KUCJIOTA, COJIb;
— CTPOCHHE aTOMa, BHUJI XMMHYECKOW CBS3M, THUI KPUCTATUIMYECKON PEMIETKH M (U3UIECKUE
CBOMCTBA BECIIIECTBA;
— HaXOXKJICHHUE JICMEHTOB B IPUPOJIC U MMPOMBIIIUICHHBIC CITOCOOBI MX MOJTYYCHUS;
— HEOOXOAMMOCTh XMMHUYECKOTO IPOM3BOACTBA M TPEOOBAHWI K OXpaHE OKpYyKaromien
Cpelbl;
— HEOOXOIUMOCTh TPUMEHEHHUS COBPEMEHHBIX BEIIECTB M MaTEpHUAIOB W TpeOOBaHHWU K
3JI0POBBECOCPEKEHHUIO;

®  BBIBUraTh M HKCIEPUMEHTAIBHO MPOBEPSATH THUIIOTE3bI O XUMHUYECKHUX CBOMCTBAX
BEIIIECTB HAa OCHOBE MX COCTaBa, CTPOCHUS W NPUHAICKHOCTH K ONMPEACIEHHOMY KIaccy
(rpymnne) BeuecTs;

. NPOrHO3UPOBATh  CIIOCOOHOCTh  BEIIECTBA  MPOSIBIATH  OKHCIHUTCIBHBIC WU
BOCCTAaHOBUTEIIbHBIC CBOWCTBA C yUETOM CTEICHEW OKHUCIICHHS JJIEMEHTOB, BXONSIINUX B €ro
COCTaB, a TAKXKe MPOYKTOB COOTBETCTBYIOIIMX OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITNN;

®  COCTaBJIATh  ypPaBHCHMS  peaKIMi C  ydyacTHEM  TUINUYHBIX  OKHCIIHTENCH
Y BOCCTAHOBUTEJICH HA OCHOBE JICKTPOHHOTO OaaHca;

®  OmpenensTh BO3MOXHOCTh TPOTEKAHWUS XMUMHYECKHMX pEakluid Ha  OCHOBE
ANEKTPOXUMHUYECKOTO psja HaNpsHKEHUH METajuioB, psjia DIIEKTPOOTPUIATENbHOCTU
HEMETAJIOB, TAOJIUIIBI PACTBOPUMOCTH M YUETA YCIOBUI MPOBEICHUS PEAKIIHA;

®  MPOBOJAUTH PACUETHI IO XUMUUYECKUM (POPMYJIaM U YPABHEHUSIM:

— J71s1 BBIBO/IA (POPMYJIBI COSTUHEHUS 110 MAaCCOBBIM JIOJISIM JIEMEHTOB;

— JI7IS1 IPUTOTOBIICHUS PACTBOPA C UCIIOIH30BAHUEM KPHUCTAIIIOTHAPATOB;

— IS HaXOXKJEHMS JOJIM BBIXOJIa MPOJYKTa PEAKIUMU MO OTHOIIEHUIO K TEOPETHYECKHU
BO3MOXHOMY;



— ¢ ucnoiyib3oBanueM npasuia ['eii-Jlroccaka 06 00BEMHBIX COOTHOILIICHUSIX TA30B;
— C HUCTIOJIb30BAHUEM TTOHSITHH «KMOJIBY, KMMOJIbY, «IUCIO ABOTaJAPO»;
— 10 TEPMOXUMUYECKUM YPABHEHUSM PEaKIIHH;
® TPOBOAUTh XUMHYECKHHA DSKCICPUMEHT C HEYKOCHUTEIBHBIM COOJIOICHUEM IPaBHUII
TEXHUKU O€30MaCHOCTH:
— TI0 YCTAHOBJICHHIO KQUECTBEHHOT'O M KOJIMYECTBEHHOI'0 COCTaBa COCIMHEHUS,
— TIPY BBITIOTHEHUHU UCCIIENOBATEIBCKOTO MPOEKTA;
— B JIOMAalTHUX YCJIOBHSIX;

®  HCIIONB30BATh MPUOOPETEHHBIC KITFOUEBBIC KOMIIETEHITUH JIJIsSI BBITIOJTHECHUS MTPOCKTOB M
y4e0HO-HCCIICIOBATEILCKAX pPadOT 10 W3YYCHHIO CBOWCTB, CIIOCOOOB TOJy4YEHUS U
pacro3HaHus BEIIECTB;

®  ONpenensaTh HCTOYHUKH  XHMHYECKOW  WHQPOpMAIMH, TMPEICTaBIATh  CIMCOK
WH(POPMAITMOHHBIX PECYpCOB, B TOM YHCJI€ W Ha WHOCTPAHHOM S3BIKE, TOTOBUTH
WH(OPMAIIMOHHBIA MPOAYKT U MPE3EHTOBATH €r0;

e OOBEGKTUBHO OIICHWBATh HMH(POPMAIUIO O BEHIECTBAX M XUMHYECKHX MpoIleccax,
KPUTHYECKH OTHOCUTCS K TICEBIOHAYYHON HWHQOpMaIuU, HEI0OPOCOBECTHON peKiiaMe B
CpelIcTBax MacCoBOM MH(pOpMAITUH;

e CO3/1aBaTh MOJICIIHM M CXEMBI JIJIs PEIICHUS YU4SOHBIX U TIO3HABATEIBHBIX 3a/1a4.

JIMYHOCTHBIE, MeTanmpeaMeTHbIe M TMpeIMeTHbIe Pe3yJbTaTbl

OCBOCHHUS Kypca XMMHUH
Mo 3aBepweHnto Kypca XMMmmnMn Ha atarne oCHOBHOTO O6U.I,€I'O o6pa30|3ava

BbIMYCKHUKNA OCHOBHOWM LWWKObI AOJ1XXHbl OB/Z1adEeTb CeAYyIOWNMMU pe3yIbTaTaMU:

1. JInyHOCTHBIE Pe3yJIbTATHI:
1) ocosmanue cBOCH STHUYECKOW TPHHAIJICKHOCTH, 3HAHUE HMCTOPUU XHMHUH M BKJIaja
POCCUNCKON XUMHYECKOH HAYKH B MUPOBYIO XUMHIO;
2) @opmuposanue OTBETCTBEHHOrO OTHOIICHUS K TO3HAHHIO XHMHH; TOTOBHOCTH
U CIIOCOOHOCTH y4alIuxcsi K CaMOpPa3BUTHUI0O M CaMOOOpa30BaHMIO HAa OCHOBE HM3YyUEHHBIX
(dakToB, 3aKOHOB M TEOPUN XUMHUHU; OCO3HAHHOT'O BHIOOpA W MOCTPOCHUE WHIWBUIYATBHOU
o0pa3oBaTeIbHON TPAEKTOPHH,
3) ¢opmuposanue NEIOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MHPA, HEOTHEMIIEMOW YaCThIO
KOTOPOH SBJISIETCS XMMUYECKasi KapTUHA MUPA,;
4) oenadenue COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOIIMM YPOBHIO pPa3BUTHS HAyKH U
OOIIECTBEHHOM MPAKTUKU, B TOM YHCIIC U XUMHUECKUM;
5) ocsoenue colMaIbHBIX HOPM, MPAaBHWJI TMOBEACHUSA, pojicii U (OPM COIMATBHON JKU3HU B
COIIMyME, MPUPOJIE U YACTHOM KU3HU HA OCHOBE JKOJOTMUECKON KYJIbTYphl U 0€30MacHOTO
oOpalleHust ¢ BeIeCTBaMH M MaTepuajaMu;
6) gopmuposanue KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIICHHHM CO CBEPCTHUKAMH U
B3pOCIBIMA B Tporecce  o0pa3oBaTeNbHOM, OOIIECTBEHHO  TOJE3HOH,  ydeOHO-
UCCJIeI0BATEIhCKOM, TBOPUECKON U APYTHX BUIIOB JACATEIBHOCTH, CBSI3aHHBIX C XUMUEH.

2. MeTanpeaMeTHbIe Pe3yJIbTAThI:
1) onpeodenenue ueneit coOCTBEHHOTO OOYYCHHS, TTOCTAHOBKA M (DOPMYJIMPOBAHHE IS CeOs
HOBBIX 33]1a4;



2) naanupoeanue TIyTEH JOCTIDKEHHsSI JKEIAeMOro pe3yiabTara OOydYeHHs] XUMHH Kak
TEOPETUYECKOT 0, TAK Y IKCIIEPUMEHTAIBHOTO XapaKTepa;
3) coommuecenue CBOUX NEHCTBUN C IUIAHUPYEMBIMU PE3YJIbTATAMHK, OCYUeCmeleHie KOHTPOIS
CBOEH JI€ATEIbHOCTH B MPOLECCE TOCTHKEHUS Pe3yJbTara, onpeodeneHue cioco00B NeHCTBUN
IpU BBIIOJIHEHUM JaOOPATOPHBIX MU MPAKTUUYECKUX pabOT B COOTBETCTBUU C IMpaBUIaAMU
TEXHUKHU 0€30I1aCHOCTH;
4) onpedeneHue UCTOYHUKOB XUMHUYECKON MH(MOpPMAIINY, MOTYyYCHUE U aHAIHU3 €€, CO3/laHHe
MH(POPMAILIMOHHOT O IPOAYKTA U €r0 IPEe3eHTaLuS;
5) ucnonv306anue OCHOBHBIX MHTEIUICKTYAIBHBIX ONEpAIii: aHAIM3a U CUHTE3a, CPABHCHUS U
CUCTeMaTu3alluy, OO0OOIIEeHNsT M KOHKPETH3aluH, 6blsdgleHue NPUINHHO-CIEICTBEHHBIX
CBA3€ll W nocmpoenue JIOTHYECKOTO PACCYKICHHUS U yMO3AKIIOUEHUs1 (MHIYKTUBHOIO,
JEAYKTUBHOI'O U T10 aHAJIOTMN) Ha MaTepraje eCTECTBEHHO-HAYYHOI'O COJIEP KAHMS;
6) ymenue cozmaBaTh, IPUMEHATH U MPEOOPA30BBIBATH 3HAKA U CUMBOJIBI, MOJICITH M CXEMbI
JUISL pelIeHUs] y4eOHBIX M TO3HABATEbHBIX 33/1a4;
7) ¢gopmuposanue M pazeumue SKOIOTUYECKOTO MBIIUICHUS, yMEHHE NPUMCHSATH €ro B
MO3HABATEIbHOM, KOMMYHMKAaTUBHOW, COLIMAJIBHOW  MpakTUKE U NpodecCHOHATbHOM
OpUEHTALUY;
8) cenepuposanue une u onpeaeeHHe CPEACTB, HEOOXOUMBIX JIJISl UX PEaTH3aIUH.

3. [IpenMeTHBIE pe3yJILTATHI:
1) ymenue 0003HaYaTh XMMHUYECKUE DJICMEHTHI, HA3bIBaTh UX M XapaKTEPH30BaTh Ha OCHOBE
NOJIOKEHHUsI B iepuoandeckon cucreme 1. 1. Menneneesa;
2) popmynupoeanue U3y9eHHBIX MOHITHN: BEIIECTBO, XUMUYECKHIA DIIEMEHT, aTOM, MOJICKYJIa,
MOH, KAaTHOH, AaHWOH, MPOCTOE€ M CIOXHOE BEUIECTBO, XWUMHUYECKas pEaKIUs, BHUJIbI
XUMHAYECKUX PEAKLIHN U T. II.;
3) onpedenenue 1o (GopMyllaM cocTaBa HEOPraHMYECKUX W OPraHUYeCKUX BEIIECTB,
BAJICHTHOCTH aTOMOB XMMHWYECKHX AJIEMEHTOB WUJIN CTEIIEHU UX OKUCIIECHUS;
4) nonumanue NHOOPMALINY, KOTOPYIO HECYT XUMUYECKUE 3HAKH, (POPMYJIIBI U YPABHCHUS;
5) ymenue xnaccuguyuposams TPOCThbie (METAJUIbI, HEMETAJUIbI, OJIATOPOJHBIC Ta3bl) H
CIIOKHbIE (OMHApHBIE COEAMHEHUS, B TOM YHCII€ U OKCHJIBI, @ TAKKE TMAPOKCHUIBI — KHUCIIOTHI,
OCHOBaHUs, aM(pOTEpHbIE TUAPOKCUIBI — U COJIN) BEIIECTBA,
6) @opmyruposanue NEPUOAMUECKOTO 3aKOHA, O0ObSCHeHUe CTPYKTYPhl | WH(POPMAIIHH,
KOTOPYKO HECET Mepuoauyeckass cucremMa xumudeckux osyemeHToB . WM. Menpaeneesa,
PpacKpuvlmuye 3Ha4eHUS IEPUOANYECKOTO 3aKOHA;
7) ymenue xapaxmepuzoéams CTPOCHUE BEIIECTBA — BHIbl XMMHUYECKHX CBS3€H W TUIIBI
KPUCTAJUINYECKHUX PEIIETOK;
8) onucanue cTpoeHUs aTOMOB XMMUYECKHUX JJIEMEHTOB C MOPSAKOBbIMH HOMepamu 1—20 u
26, omobpadiceHue X C TIOMOIIBIO CXEM;
9) cocmasnenue GHOpMYN OKCHUAOB XHMHUYECKUX OJIEMEHTOB W COOTBETCTBYIOIIUX MM
TUAPOKCHUOB;
10) manucanue CTPYKTYpPHBIX (POPMYT MOJEKYJISPHBIX COCHUHCHUN U (GOPMYIIBHBIX EIUHHII
MOHHBIX COCIMHEHUH IO BAJIEHTHOCTH, CTEIIEHU OKUCJIEHUS WIIN 3apsiAy UOHOB;
11) ymenue popmynupoéams OCHOBHBIC 3aKOHBI XMMHH. IOCTOSHCTBA COCTaBa BEIICCTB
MOJIEKYJISIPHOTO CTPOEHUS, COXPAHEHHSI MACChl BEILIECTB, 3aKOH ABOraapo;
12) ymenue ¢hopmynuposames OCHOBHBIC TMOJOXKEHHS ATOMHO-MOJCKYJISPHOTO YYCHHS WU
TEOPHUH IJIEKTPOJUTUYECKON AUCCOLUALINY;



13) onpeodenenue puU3HAKOB, YCIOBUN POTEKAHUS U MPEKPAIICHUS XUMUYCCKUX PEaKITuii;
14) cocmaesnenue MONEKYISAPHBIX YPAaBHEHUH XHMHUYECKHX PEAKIMH, MOATBEPKIAIOIINX
00IIMe XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB U OTPAXKAIOIINX
CBSI3U MEXTY KJIacCaMU COCTUHEHUII;

15) cocmasnenue ypaBHEHHI peaKIuii C yIaCTHEM SJICKTPOIMTOB TAK)KE B HOHHON (opMme;

16) onpeoenenue N0 XUMHUUYECKUM yPABHEHHSM MPUHAISKHOCTH PEAKIMNA K OMPEICIIEHHOMY
TUITY WX BUIY;

17) cocmaenenue ypaBHEHHUH OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA C MIOMOIIIBIO
METO/Ia IEKTPOHHOTO OaTaHca;

18) npumenenue TIOHATUH «OKUCIICHHE» W «BOCCTAHOBIICHHE» [UIS XapaKTEPUCTHKH
XUMHUYECKHUX CBOWMCTB BEIIECTB;

19) onpeodenenue ¢ TOMOIIBIO KAYECTBEHHBIX PEAKIMA XJIOPHUA-, Cyiabdar- U KapOoHAT-
AaHMOHOB M KaTHOHA aMMOHUS B PacTBOPE;

20) o6vsicHeHue BIVSHYS pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKHUX PEAKIIHIA;

21) ymenue xapaxmepuzoéams TIOJOKEHHE METAUIOB M HEMETA/NIOB B IEPUOIANYCCKOMN
CHCTEME DJIEMEHTOB, CTPOCHHE UX aTOMOB M KPUCTAJUIOB, 00IIMe (PU3HMUECKHEe U XUMHUYECKHE
CBOMCTBA;

22) o0b6vwsicHenue MHOTOOOpa3us MPOCTBHIX BEIIECTB SBJICHHUEM aJUIOTPOIMHU C yKa3zaHHEM e
IPUYNH;

23) ycmamnosnenue pasudMidi THIPO-, MHPO- U DJICKTPOMETAUTYPIHH U ULIIOCIPUPOSAHUE
ITHX PA3NIUYUN IPUMEPAMU TPOMBIIIIJICHHBIX CIIOCOOOB MOTYYSHHS METAJIOB;

24) ymenue Oasams o0mIyto xapakrtepuctuky aiementoB |, I, VIIA rpynm, a Takxke
BOJIOpOZa, KHCIOpOJa, a3oTa, cephl, docdopa, yriepona, KpeMHUsS U OOpa30BaHHBIX WMHU
OPOCTBIX BEIIECTB M BAKHEWIIUX COEAMHEHUN (CTpOEHHE, HaXOXICHHE B MPHUPOIE,
nojiydeHue, Pu3ndecKkrue 1 XMMUYECKHUEe CBONCTBA, TPUMEHEHHE);

25) ymenue onucvisams KOPPO3UIO METAJUIOB M CITOCOOBI 3aIIUTHI OT HEE;

26) ymenue npouzgooums XMMUYECKUE PacUEThl C HCIIOJIb30BAHUEM TIOHITUN «MaccoBast OIS
BEIIECTBA B CMECH», «KOJIMYECTBO BEIIECTBa», «MOIIPHBIA 00BEM» MO (dopMmyrnaMm u
YPaBHEHUSAM PEAKIUN;

27) onucanue CBOWCTB M MPAKTUUECKOT'0 3HAUCHHS U3yUCHHBIX OPIaHUYECKUX BEIECTB;

28) ewvinonmenue  O00O3HAYEGHHBIX B MPOrpaMMe  JKCIIEPUMEHTOB,  PACNO3HABAHUE
HEOPTaHWYECKUX BEIECTB IO COOTBETCTBYIOIIUM MIPU3HAKAM;

29) cobnodenue npaBua 0€30MaCHOM pabOThl B XUMHUYECKOM KaOMHETE (J1TabopaTopuH).

Conep:kanue Kypca XuMHHU

8 KIIACC

HavanbHble NOHATHS U 3aKOHBI XUMHUM

Tena u BemiectBa. CBoOiCTBa BEHIECTB. DTaJOHHBIE (PU3MUYECKHE CBOMCTBA BEIECTB.
Martepuanbl u MarepuasioBeeHue. Ponb XMMHM B JKM3HM COBPEMEHHOI'O O0OIlecTBa.
OTtHomeHue o01ecTBa K XUMHUH: XeMODHIUsI U XeMo(hOoOusI.

Meronpl u3yuenuss xumuu. HaOmonenue. Dkcnepument MonenupoBanue. Mopenu
MaTepualibHbIEC U 3HAKOBBIE UJIM CUMBOJIbHBIE.

l'azel. JKugxoctu. TBEpapie BemiecTBa. B3anmHbIE Iepexonpl MEXAy arperarHbIMU
COCTOSIHUSIMM BEIIECTBA: BO3rOHKAa (cyOnumanus) W jAecyOJumanus, KOHJEHcAlus U
HCIIapeHue, KpUCTAIN3alUs U IJIaBJICHUE.



duznueckue sBIeHUA. UYHUCThIE BEIIECTBA U CMECU. ['OMOr€HHbIE W TETEPOrCHHBIC
cmecu. Cmecu ra3o00pasnble, xkujakue U TBEpabie. CrocoObl pa3/ieleHns CMeCel: TeperoHka,
WM JUCTWUISALMSA, OTCTauBaHue, (UIBTPOBAHUE, KPUCTAJUIM3alMs WM BBIMApPUBAHUE.
Xpomarorpadus. [IpumeHenne 3Tux cnoco0OB B J1aDOPaTOPHOW MPAKTUKE, HA MPOU3BOICTBE
U B OBITY.

XHWMHUYECKHE DIIEMEHTBI. ATOMBI M MOJIEKYJBl. [IpoCThie M COKHBIE BEIIECTBA.
Annotporiug Ha mnpumepe Kuciiopona. OCHOBHBIE TIOJIOXKEHHS aTOMHO-MOJIEKYJISIPHOTO
yueHus. Monbl. BemecTsa MONEKYIISIPHOTO M HEMOJIEKYJIIPHOT'O CTPOEHUS.

3Haku (CHMBOJIBI) XMMHUYECKHMX 3JeMEHTOB. MH(popMmaius, KOTOPYHO HECyT 3HaKu
XUMUYECKUX DJJIEMEHTOB. OTHUMOJOTMS Ha3BaHUW HEKOTOPBIX XHWMHUYECKUX BJIEMEHTOB.
[lepuoauueckast Tabnuiia xuMmuueckux smeMenToB J[. Y. MenpeneeBa: KOpOTKONEPUOIHBIN U
JUTMHHOTIEPUOIHBIN BapuaHThl. [lepuonbl u rpynnsl. [T1aBHas U moOOYHAs TOATPYIIILI, WU
A- u b-rpynnel. OTHOCUTENBHAS aTOMHAsI Macca.

Xumuaeckue Gopmynbl. Maaekch 1 ko3¢ duinimentsl. OTHOCUTEIbHAS MOJICKYJISIpHAs
Macca. MaccoBasi 0711 XUMHUYECKOT 0 JIeMeHTa B coeuHeHun. MHpopMalius, KOTOpyro HECYT
XUMUYECKue (HOPMYIIbI.

Banentnocts. CrtpykTypHble (OpMyabl. XUMHUYECKHE SJIEMEHTHI C MOCTOSHHOW U
NepeMEHHONM BaJIEHTHOCTHIO. BriBo (hopMynbl coelMHEeHUs MO BajieHTHOCTH. OrpezaeneHue
BaJCHTHOCTH XWUMHUYECKOro »JeMeHTa 1o ¢(opmyne BemectBa. CocTaBieHHE Ha3BaHHA
COCIMHEHUM, COCTOSIIMX W3 JBYX XUMHUYECKUX OHJIEMEHTOB, MO BaJEHTHOCTU. 3aKOH
ITOCTOSIHCTBA COCTABA BEILIECTB.

Xumuueckue peakuuu. PeareHTel W npoaykThl peakuuu. [Ipu3zHakum XUMHUYECKHX
peakuuid. YciioBrs UX NPOTEKaHUs U OpekpaiieHus. Peakuuu ropenHus. OK30TEPMUUECKHUE U
DSHAOTEPMHUUYECKNE PEAKIIUH.

3aKOH COXpAaHEHUsT MacChl BEIIECTB. XHMHUYecKne YypaBHeHUs. (CocTaBieHUE
XUMUYECKUX ypaBHeHU. NHpopmanus, KOTOpYO HECET XMMHUECKOE YpaBHEHUE.

Knaccudukaims XuMUUeCKUX peakiuil MO COCTaBy U YMUCIY PEareHTOB M MPOTYKTOB.
Tumnbel XUMUYECKUX peakiuil. Peakiuu coequHEHUs, pa3lIoKEHUs, 3aMeIleHUsT U OOMEHa.
Karanuzatopsl u kaTanus.

JlemoHcTpanuu
e Koeknus MaTtepuaioB U U3ENUIN U3 HUX.
Monenu, ucons3yeMbie Ha ypokax Gu3nKu, OMOoIoruu U reorpadum.
OOBbEMHBIC U TIIAPOCTEPKHEBBIE MOICITA HEKOTOPHIX XUMUYECKHUX BEIECTB.
Mopenu KpUCTaIInyecKux peléEToK.
Cobupanue npudopa AJisd MoIyYeHHs ra3a u IpoBepKa ero repMeTUYHOCTH.
Bosronka cyxoro jbpaa, Hoga wid HadTaauHa.
ArperaTHbl€ COCTOSIHUSI BOJIBI.
PazneneHnne AByX HECMEMIMBAIOMIMNXCS KUJIKOCTEN C IIOMOILBIO IEIUTEIBHON BOPOHKH.
JucTtunarop u ero padora.
VYcranoBka 1u1st QuiIbTpoBaHUs U €€ padorTa.
YcTaHoBKa JIsl BRIMTApUBAHMS B €€ padoTa.
Komnnekiust 6bITOBBIX IPUOOPOB /11 PUILTPOBAHUS BO3TyXa.
Paznenenue kpacsimiero BemiecTBa ¢uioMacTtepa € IMOMOIIBIO METoJa OyMa)KHOM
xpomaTtorpadum.



e Mognenu asIoTpOINHbBIX MOAU(UKAIIUI YIIIepoaa U CEphl.

e [lonydenue o30Ha.

e [loprpers . 4. bepuennyca u /. 1. Menneneena.

e KopOoTKONEpUOAHBIN U JIIUHHOIIEPUOAHBIA BapUAHTHI nepuogudeckon cucremsl 1. H.
Meunneneesa.

e KOHCTpyHpOBaHKE MIAPOCTEPKHEBBIX MOJIEIIEN MOJIEKYIL.

e Amnmapar Kunmna.

e PaznoxeHue 6uxpomara aMMOHHS.

e ['OopeHue cepbl U MATHUEBOM JICHTHI.

e [loprperer M. B. Jlomonocosa u A. JI. JlaBya3sse.

e  OnbITHl, WUTIOCTPUPYIOIINE 3aKOH COXPAHEHHSI MACChl BEUIECTB.

e [openue ¢dochopa, pacTBopeHHe NpPOJAYKTa TOpEHUS B BOJIE M HCCIEIOBAHHE

MOJIy4EHHOI'0 PacTBOPA JAKMYCOM.
B3anmopencTBue COMSIHON KUCIOTHI C [IMHKOM.
o [lomyuyenue runpokcuaa menu(Il) u ero paznoxkenue npu HarpeBaHUM.

JlabopaTopHbIe ONIBITHI
® O3HaKOMIICHHE C KOJUIEKITUEH 1ab0paTopHOM MOCY/IbI.
® [IpoBepka repMeTHYHOCTH MPUOOPA JIsl TOJTyUYEHHUS I'a30B.
® O3HaKOMIIEHHUE C MUHEpaIaMH, 00pa3yIOIUMH TPaHUT.
® [IpUroToBIIEHUE TETEPOrEHHON CMECH MOPOIIKOB CEPHI C HKEIEZ0M U UX pPa3JIeJICHUE.

® BsaumopenictBue pacTBOPOB XJIOPUAOB U HOAMIOB Kajaus C pPacTBOPOM HUTpaTa
cepebpa.
® [Tonyuenue ruapokcuna meau(ll) u ero B3aumoielicTBre ¢ CEPHOM KUCIOTOM.

¢ BzaumogencTBHE pacTBOpa COIBI C KUCIOTOM.

® [IpoBepka 3aKOHA COXPAHEHHUSI MacChl BEIIECTB HA MPUMEPE B3aUMOACHCTBUA IIETOUH C
KHCJIOTOM.

® [IpoBepka 3akOHa COXpPaHEHHs MAacChl BEIIECTB HAa MPUMEPE B3aUMOACHCTBUS IIETOUH C
conwto xene3a(Ill).

® PazjokeHue MepoKcHia BoJopojia ¢ moMolbio okcuaa mapranmna (IV). 11. 3amemnienue
JKEJIE30M MEIH B MEHOM KYIIOPOCE.

IIpakTyeckue padoThbl
1. IlpaBuna TexHHKH O€30MACHOCTH U HEKOTOPhIE BHJIBI pabOT B XUMHUYECKOM
naboparopuu (KaOMHETE XUMHUH).
2. HaGmronenue 3a ropsiieii cBevoi.
3. AHanu3 nouBbl (aHAJIOT paboThl «OUHUCTKA TTOBAPEHHON COJINY).

Baxneimmue NpPpEeACTABUTEC/IN HCOPIraHUY€CKHUX BCIIECTB. KosmuyecTBeHHbIE OTHOILIEHUS
B XMMHUH



CocraB Bo3nyxa. [lonsitue 06 00bEMHOI f07€ () KOMIIOHEHTA MPUPOIHOMN Tra30BOM CMECH
— Bo3ayxa. Pacuér 06béMa KOMIIOHEHTA Ta30BOM CMECH TI0 €r0 00BEMHOI 10J1€ U HA0OOPOT.

Kucnopon. O3on. Ilonyuenue kuciopoga. CobupaHue W pacro3HaBaHUE KHUCIOPOa.
XUMHAYECKHE CBOWCTBA KHCJIOpPOJA: B3aWUMOJCUCTBUE C METAUIaMM, HEMETaulaMH |
CJIOKHBIMH BemiecTBaMu. [Ipumenenne kucinopoaa. KpyroBopor kucinopozaa B Mpupo/ie.

Oxkcuapl. OOpa3oBaHue Ha3BaHUUN OKCHUIOB MO ux ¢opmynam. CoctaBieHue (popmyn

OKCHJIOB IO MX Ha3BaHWsM. [IpencraBurenu OKCUAOB: BOJA W YIJICKUCIbIM Ta3, Heramc€Has
U3BECTb.

Bonopoxn B npupone. Ouznueckne 1 XUMHUYECKUE CBOMCTBA BOAOPOJA, €r0 MOIYUYEHUE
Y [IPUMEHEHHUE.

Kucnotsl, ux coctaB u ux winaccudukanus. Uuaukaropsl. Tabmuiia pacTBOPUMOCTH.
CepHas u coJsiHasi KUCJIOThI, UX CBOMCTBA U MPUMEHEHUE.

Comnu, ux coctaB ¥ Ha3BaHus. PacTBopuMOCTh cosieil B Boje. [IpencraBurenu coseil:
XJIOpUJ HaTpusl, KapOoHAT HaTpus, hocdaT KaabIHA.

ITocrosnnass ABoraapo. KomudectBo BemiectBa. Moisb. Monsipaas Macca. KpaTHbie
€AVHUIBI U3MEPEHUS KOJUYECTBA BEUIECTBA — MWUIMMOJIb U KUJIOMOJb, MIUJLIAMOJISIpHAS U
KWIOMOJISIPHAsA MacChl BEIIECTBA.

Pacuérsl ¢ ucnonb30BaHMEM MOHATHI «KOJIMYECTBO BEIMIECTBA», «MOJISIpHAS Maccay,
«IOCTOSTHHAST ABOTaApo».

3akoH ABoraapo. MomsapHeiii 00bEM Ta3000pa3HbIX BemiecTB. OTHOCUTENbHAsS
IJIOTHOCTH I'a3a Mo JIPyroMy rasy.

KpatHbie enuHUIBI W3MEPEHHS — MIWUIUMOJSPHBIA U KUJIOMOJSPHBIA 00BEMBI
ra3zo000pa3HbIX BEIIECTB.

Pacuérpl ¢ HMcnonb30BaHMEM MOHSATHN «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS MacCCay,
«MOJISIPHBIA 00BEM Ta30B», «YUCIO ABOTAAPO.

I'uapocdepa. Kpyroopor Boasl B mpupoje. dusnueckue M XUMHUUECKHE CBOMCTBA
BO/Ibl: B3aMMOJIECUCTBUE C OKCUIAMMU.

OcHoBaHus, UX cocTaB. PacTBOpMMOCTh OCHOBAaHMW B Boj€. V3MEHEHUE OKpacku
VMHJIUKAaTOPOB B IIENO4YHOM cpeae. lIpencraBurenu menodei: TUAPOKCHUABI HATPHS, KallAsS U
KaJIBLIMSL.

PactBopurens u pactBop€HHOe BemecTBo. PactBopel. PactBopenue. I['mapartsl.
MaccoBast 10151 pacTBOPEHHOIO BelecTBa. Pacyérpl, CBSI3aHHBIE C UCTIOJIBb30BAHUEM MOHSATHS
«MaccoBasi J10J1s1 pACTBOPEHHOTO BEILIECTBAY.

JdemoHcTpanumn

OnpeneneHue couepkaHus KUCIOPOAA B BO3IYXE.

[TonyueHne Kucaopoaa pas3ioKEHUEM IIEpMAHTaHaTa Kajlus U MepOKCcuaa BOAOPOAA.
CobupaHue METOJI0M BBITECHEHHS BO3/lyXa U BOJIBI.
PacnioznaBanue kuciopoja.

["openune maruus, xxenes3a, yris, cepbl U hocdopa B KUCIOPOIEL.
Konnekuus okcHuos.

[Tonyuenue, coOupanue U pacrio3HaBaHUE BOJIOPO/IA.

['openne Bonopona.

B3aumonetictBue Bogopoja ¢ okcugom meau(Il).

Konnekuus MuHepaabHbIX KACIOT.



[IpaBuio paz0aBieHus: cEpoid KUCIOTHI.

Konnekuus comei.

Tabnuiia pacTBOPUMOCTH KHCIIOT, OCHOBAHUM U COJIEH B BOJIE.

Hekotoppie MeTauibl, HEMETAUIBl W COEAMHEHUS C KOJIMYECTBOM BEILIECTBA,
paBHBIM 1 MOJIb.

Mopaenb MoJIIpHOT0 00BEMA ra3000pa3HbIX BEUIECTB.
o Kouekius OCHOBaHUH.
JlaGopaTopHbIe ONbITHI

¢ [lomyTHEHHE U3BECTKOBOW BOJBI IIPU MPOIYCKAHUU YIJIEKUCIIOrO ra3a.
¢ [TomyyeHue BOAOpOJa B3AaMMOAECHCTBUEM LIUHKA C COJISTHOM KUCIIOTOM.
¢ Pacnio3HaBaHue KHUCIOT € MOMOIIBIO UHAUKATOPOB.

¢ l3MeHeHMne OKpPACKHM MHAMKATOPOB B LIEJIOYHOU Cpele.

® (O3HakoOMJIEHHME C TMpenapaTaMyd JOMAIHEW WM IIKOJbHOW anTEeYKH: pacTBOPaMHU
MEPOKCHUIA BOJIOPO/IA, CIIUPTOBOM HACTOMKH MOJ1a, aMMHUAKA.
IIpakTHyeckue padoThI
4. Tlonyuyenue, coOupaHue U paclio3HaBaHUE KUCIOPO/a.
5. Ilonyuenue, coOupanuie v pacno3HaBaHUE BOAOPOA.
6. [IpuroroBieHune pacTBopa ¢ 3aJJaHHOW MacCOBOM JI0JIeH PaCTBOPEHHOIO BEIECTBA.
OCHOBHBIE KJIACCHI HEOPraHUYECKUX COeAMHEHM I

O6o0menne cBeAeHUH 00 OKCHAaX, WX KiIacCH(PUKAIMU, HA3BaHUSAX M CBONCTBAX.
CriocoObl MOTyYeHUsT OKCHUJIOB

OcHoBanus, Ux Kinaccuukanus, Ha3BaHUs U CBOMCTBA. B3aumoeiicTBUE C KUCIOTaMH,
KUCIIOTHBIMU OKCHJAMH U coisiMu. Pa3zioskeHue HepacTBOpPUMBIX OCHOBaHUU. CrocoObl
TOJYYEHUSI OCHOBAHUN.

Kucnotel, ux xmaccudukanus u HazBaHus. OOIME XMMHYECKHE CBOWCTBA KHUCIOT.
B3anMoaelcTBue KUCIOT ¢ METAUIaMU. DJIEKTPOXUMHUYECKUM P HANPSKEHUA METaJUIoB.
B3anmopencTBre KUCIOT C OKCUAaMHA METAJIOB. B3anMo1eicTBUE KUCIOT ¢ OCHOBAHUSIMA —
peakiusi HeUTpanu3amnuu. B3aumosencTBre KUcior ¢ coisiMu. [lonmydeHne 6ecKuCIopoIHbIX
Y KUCJIOPOJICOEPKAIINX KUACIIOT.

Comn, ux xknaccudukamuss W CBOWCTBA. B3ammoneicTBue cojell ¢ MeTalllIaMH,
0COOEHHOCTH ATHUX peakiuil. BzauMosencTBre coliel ¢ COISIMHU.

['eHeTnueckue psapl MeTauia M HeMeTallla. ['eHeTuyeckas CBA3b MEXIy KiacCcamu
HEOPraHWYECKHUX BEUIECTB.

JlaGopaTopHbIe ONBITHI
¢ B3aumMoIeiCTBUE OKCHIA KaIbIUs C BOAOM.
¢ [IoMmyTHEHHE U3BECTKOBOU BO/IBI.
® Peakuusi HEUTpAIU3ALUH.
® [Tonyuenue ruapokcua Mmeau(ll) u ero B3aumoecTBHE ¢ KHUCIOTOM.

® Paznoxenue runpokcuna meau(ll) mpu HarpeBanuu.



® B3anMoIeCTBHE KUCIIOT C METAJIJIaMH.

® B3auMoJieiicTBHE KUCIOT C COJISIMHU.

® O3HaKOMJICHHE C KOJJIEKIIMEH COJICH.

¢ B3aumogeiictBue cynbdara menu(ll) c xxenesom.
® B3auMoIeMCTBHUE COJIEH C COJISIMHU.

® ['eHeTHueckast CBsI3b MEXK]Y KJacCaMH HEOPraHMYECKHUX BEHIECTB HA NMPUMEPE COCAUHEHUMN
MEJIH.

IIpakTHyeckue padoThI

7. Pemenue sKcnepUMEHTAIbHBIX 3a7ad 1mo TemMe «OCHOBHBIE KJIACChl HEOPTaHUYECKHX

COCTMHEHUI.

Ilepuoauyeckuii 3aKOH M MePUOTUYECKAA CHCTeMa XUMH4YeCKuX dJjieMeHToB /1. U.

MenneneeBa. CtpoeHue aroma

EcTtecTBeHHBIE CEMENCTBA XUMHUYECKUX DJIEMECHTOB: IIEJIIOYHBIE M IIEIIOYHO3EMEIbHBIC
METaJlIbl, TAJIOT€HbI, UHEPTHBIE (O1aropoubie) ra3pl. AMGOTEpPHOCTh. AMGPOTEPHBIE OKCHUIBI
u ruapokcuasl. KomruiekcHsie comnu.

Otkpeite JI. WM. MenaeneeBpiM NEPUOJMYECKOTO 3aKOHA M CO3JaHUE UM
MEPUOIUYECKON CUCTEMbI XUMUYECKUX AJIEMEHTOB.

ATomBI Kak (opma CyIeCTBOBaHMS XMUMHUYECKHX 31eMeHTOB. OCHOBHBIC CBEICHHS O
CTPOCHHMHM aTOMOB. JlokazaTenbCTBa CIIOKHOCTH CTpoeHus artomoB. OmbiTel Pezepdopra.
[lmanerapHas MOENb CTPOEHHUS aTOMA.

CoctaB aTOMHBIX SJ€p: NPOTOHBI, HEUTpOHBI. OTHOCUTEIHLHAs aTOMHas Macca.
B3anmoCBsI3b NOHATUI «IIPOTOH», KHEUTPOH», KOTHOCUTEILHAS AaTOMHAsI Maccay.

Mukpomup. OnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX YPOBHEM aTOMOB XHMHUYECKHUX
anemeHToB 1—20. [ToHsATHE 0 3aBEpIIEHHOM JIEKTPOHHOM YPOBHE.

N3oronbl. dusnyeckuil cMmbica cUMBOIMKK llepuonnueckont cuctembl. CoBpeMEHHas
dbopMyIIHpOBKA TIEPUOJAMUECKOTO 3aKoHA. VI3MeHEeHUs CBOMCTB 3JIEMEHTOB B IEpHUOAAX H
rpyImnax Kak QyHKIUS CTPOSHUS JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepuCTUKa 3JIEMEHTA-METallZIa W JJIEMEHTa-HEMETaula MO HUX IOJOXKEHUIO B
MIEPUOANYECKON CUCTEME XUMHUYECKHUX dJieMeHTOB []. 1. Menpaeneena.

JdemoHcTpanuu
e Pazmuunbie hopMBbI TAOIHIT IEPHOTUYESCKON CUCTEMBI.
e MoxaenupoBaHue NoCTpoeHus nepuoandeckon cucremsel . 1. Menneneena.
e Moaenu aTOMOB XUMUYECKUX 3JIEMEHTOB.
e Momenu aTOMOB 3JIEMEHTOB 1—3-T0 MepHoI0B.
JlaGopaTopHbIe ONBITHI

® [Tonydyenne ampoTEpHOTO THUIPOKCHA U HCCIICIOBAaHUE €r0 CBOMCTB.
Xumuueckasi cBsi3b. OKHCJIMTEIbHO-BOCCTAHOBUTEIbLHbIE PEAKIMHU
HNonnass xumuueckas cBsizb. MOHBI, 00pa3oBaHHBIE aTOMaMU METAUIOB M HEMETAJIIOB.
Cxembl 00pa3oBaHUsl MOHHOW CBSI3U JUIsl OMHApPHBIX coenuHeHU. OHHbIE KpUCTAITUYeCKre
pEemETKN U (PU3HIECKHE CBONCTBA BEMICCTB C 3TUM TUTIOM peméTok. [lorstue o hopmynbHOI
€IUHHULIE BEILIECTBA.



KoBaneHnTHas xumMudeckasi CBsi3b. DIEKTPOHHBIE U CTPYKTYpHbIE (opmydbl. [loHsTHE O
BaJieHTHOCTU. KOoBasieHTHas1 HenossipHas cBA3b. CxeMbl 00pa30BaHus KOBAJICHTHOM CBS3U IS
OMHApHBIX coeAHEHU. MOoNeKyIsIpHble U aTOMHbIE KPUCTANIMUYECKUE PEIIETKU U CBOMCTBA
BEILECTB C 3TUM THIIOM PEMIETOK.

DIEKTPOOTPULATENBHOCTh. Psin snekTpoorpunarenbHocTH. KoBalleHTHast MoisipHas
xumudeckas cBsa3b. [unonb. CxeMbl 00pa3oBaHMsS KOBAJIEHTHOW TMOJSIPHOW CBSI3U IS
OMHApPHBIX coeArHEHUI. MOIEKyIsIpHbIE U AaTOMHbBIE KPUCTANIMYECKUE PEIIETKA U CBOMCTBA
BEILIECTB C 3TUM THUIIOM PELIETOK.

Merannnyeckass XHMHMYECKas CBS3b M METAIMYECKAs KPUCTAJUIMYECKAs peméTka.
CBoiicTBa BEILIECTB C ’TUM TUIIOM pelI€ToK. EnuHas npupoaa XMMUYECKHUX CBS3EH.

Crenenp okucnenusa. CpaBHEHUE CTENEHHM OKHCIECHHS W BajleHTHOCTH. [IpaBuna
pacuéra cTerneHel OKucIeHus 1o GopMysiaM XUMHUECKUX COCIUHEHUN.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu. OnpeneneHne CTeneHed OKUCICHUS IS
AJIIEMEHTOB, OOpa3yIolIMX BEIIECTBAa pa3HbIX KJIAcCOB. Peakuuu HOHHOrO oOMeHa H
OKHUCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakuu. OKHUCIHUTENb U BOCCTAHOBUTEID, OKUCICHUE U
BoccTaHoBJIeHHE. (COCTaBIICHHE YPAaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN
METOJIOM 3JIEKTPOHHOI0 OanaHca.

JdeMoHCcTpanuu
Buneodpparmentsl u cnaiibl «MlOHHasg XuMUYeCKas CBSI3bY.
Kosmekuus BemecTs ¢ HFOHHOM XMMHYECKOU CBA3BIO.
Mopeny HOHHBIX KPUCTAIINYECKUX PELIETOK.
Buneodbparmentsl u cnaiibl «KoBaleHTHass XUMUYECKAsI CBS3bY.
Konneknus BemecTs MOJIEKYJISIPHOTO M aTOMHOT'O CTPOEHUSL.
Mopnenu MOJIEKYJISIPHBIX M @aTOMHBIX KPUCTAUTMYECKUX PEHIETOK.
Buneodparments u ciaitnbl «MeTamindeckas XUMUYECKask CBSI3bY.
Konnekuus «Metajuibl ¥ CruiaBbD».
B3aumoselicTBue MHKA C CEPOid, COMSTHOM KUCIOTOM, Xxsopuaom meau (11).
['openune marausi.
B3anmoperncTBue XJI0pHON U CEPOBOIOPOIHOM BOJIBL.
JlabGopaTopHbIe ONbITHI

¢ M3roroBieHne MOJIENH, WILTFOCTPUPYIOLIEN CBOMCTBA METAUIMYECKON CBS3H.

9 KUIIACC
IloBTOpeHue U 00001IeHUE CBeleHni 10 Kypcy 8 Ki1acca
bunapubie  coeguHenusi. OkcuIbpl  colieoOpasyromue U HecoreoOpasyrolue.
['unpokcuapl: OCHOBaHUSA, aM(OTEPHbIC THUIPOKCHUJIBI, KHUCIOPOJCOACPKAIINE KHUCIIOTHI.
Cpenunue, KUCible, OCHOBHbIE U KOMIUIEKCHBIE COJIH.
O06o0uIeHne cBeleHui 0 XUMHUYECKHUX peakiusax. Kiaccudukaius XuMAYECKUX peakifii
M0 Pa3JIUYHBIM TPU3HAKAM: COCTaBY U YHUCIY pearupyroudx U O0Opa3ylolIUXCs BEIIECTB,
TerioBoMy 3(QdekTy, oOpaTUMOCTH, W3MEHEHHUIO CTENEHEH OKHUCIEHHUsS] DJIEMEHTOB,
o0pa3yloluX pearupyrome BeleCTBA, arperaTHOMY COCTOSIHUIO PEearupyrouiux BeIECTB,
UCII0JIb30BaHUIO KaTalu3aTopa.



IToHATHE O CKOPOCTHM XMMHUYECKON peakuuu. @PakTopbl, BIUAIOIIKE HAa CKOPOCThb
XUMHUYECKUX PEAKLUI: MPUPOJA PEarupyrolux BEUIECTB, UX KOHUEHTpauus, TEMIEparypa,
IUIOIA/Ib CONPUKOCHOBEHUS, HATMUKe KaTanuzaTopa. Karanus.

JlemoHcTpauuun

o O3HakoOMJIEHHE C KOJUIEKIMSIMHU METAJJIOB U HEMETAJIJIOB.

o O3HaKOMJIEHHE C KOJUIEKIIUSIMH OKCUIO0B, KUCIIOT U COJIEH.

e 3aBHCHMOCTbH CKOPOCTH XMMHUYECKON pEaKUH OT MPUPOJIbl pEAruPYIOIIHUX BEIIECTB.

e 3aBHCHMOCTb CKOPOCTHM XUMHYECKOHM pEaKIMU OT KOHLEHTPAlUUu pearupyromumx
BELIECTB.

e 3aBHCHMOCTh CKOPOCTM XHMMHYECKOM pPEaKIUH OT IUIOIAAd CONPUKOCHOBEHHMS
pearupyromx BenecTB («KUISIANA CITO).

e 3aBHUCHMOCTh CKOPOCTHM XUMHUYECKOH peakuud OT TEMIEPATypbl pPearupyromux
BELIECTB.

JlaGopaTopHbIe ONbITHI

¢ B3zauMojeiicTBHE aMMHUaKa U XJIOPOBOJIOPOA.

® Peakius HEUTpanu3aluum.

® HaGnrogenwue TernoBoro 3¢ dexra peakiuu HeUTpaIn3aluu.

® BzaumoneiicTBre cepHOi KUCI0ThI ¢ okcuaoM meau(1l).

® PaznokeHue nepokcuia BOAOPO/Ia € MOMOIIBIO KaTaiga3bl KapToders.

® 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIMU OT MPHUPOIBI PEarMpyIONIUX BEIICCTB Ha
pUMeEpPe B3aMMOJICHCTBHS PACTBOPOB THOCYJb(ara HATpHs W xyopuaa O6apus, THocyibdara
HATPUS U COISTHOW KHUCIIOTHI.

® 3aBUCHMOCTb CKOPOCTHM XHMHUUYECKOW PpEAKIUM OT MPUPOAbl METAUIOB IIPU HX
B3aUMOJENCTBUH C COJISTHON KHUCIOTOM.

® 3aBUCUMOCTb CKOPOCTM XHUMHYECKON pEaKIUu OT NPUPOJbl KHUCIOT TMpPU UX
B3aUMOJICCTBUU C JKEIIE30M.

¢ 3aBHUCHUMOCTh CKOPOCTH XUMUYECKOW PEAKLIUU OT TEMIIEPATYPBI.
® 3aBHCUMOCTb CKOPOCTH XUMMUYECKOW PEAKLINH OT KOHLICHTPALUH.

¢ 3aBUCHUMOCTh CKOPOCTH XUMUYECKON PEAKIIUU OT IUIOLIA COTPUKOCHOBEHUS
pearupyromnux BeIecTs.

® 3aBUCHMOCTbD CKOpOCTH XUMHYECKOU PCaAKIUU OT KaTalin3aTopa.

XuMHn4ecKne peakuyu B paCTBOPaxX 3JIEKTPOJIUTOB
[Tonsitue 00 HNEKTPOIUTHUUECKON JUCCOLMALMH. ODJIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
MexaHu3M JuccouManvii  ANEKTPOJIMTOB C Pa3IMYHBIM XapakTepoM CBs3u. (CTeneHb
AIEKTPOIUTHUECKOM nuccoruanuu. CUIbHBIE U CTa0bIe AIEKTPOIUTHI.



OCHOBHBIE TIOJIOXKEHHSI TEOPUM DIIEKTPOIMTHYECKOW auccounannu. Knaccudukarms
MOHOB M UX CBOWCTBA. KHCIIOTHI, OCHOBAHUS M COJIM KaK AJIEKTPOIUTHI. VX Kimaccubukanus u
JCCOLMALINS.

OO0mme XUMUYECKHE CBOWCTBA KHUCIOT: M3MEHEHHUE OKpPackd HHJIUKATOPOB,
B3aMMOJEHCTBUE C METaJUIaMHM, OKCHUAAMU U THAPOKCHUJAMU METAUIOB M  COJSIMHU.
MonekynsipHble 1 HMOHHBIE (IOJHBIE M COKpAUIEHHBIE) ypaBHEHHUsS peakuui. XUMUYECKUN
CMBICJI COKPAIIEHHBIX YPABHEHUM. Y CJIOBUS MPOTEKAHUS PEAKLIHUN MEXAY JIEKTPOJIUTAMU J10
KOHIIA. Psi1 akTUBHOCTH METaJIOB.

OO0mre XMMUYECKHE CBOMCTBA WLIENOYEH: B3aMMOJEHUCTBHE C KHCIOTaMH, OKCHUIAMHU
HeMeTa/ioB, comsamu. OOmue XUMHYEeCKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUM:
B3aMMOJEHMCTBUE C KUCIIOTAMH, PA3JIOKEHUE IIPY HarPEBAHUM.

OO0mme XUMHUYECKHE CBOWCTBA CPEAHUX COJICH: B3aMMOJACHCTBHE C KHCIOTaMH,
LEJ104YaMU, COJSIMU U MeTajulaMu. B3auMoaelcTBre KUCIBIX COJIEH CO IIEII0YaMHu.

['uaponu3 kak 0OMEHHOE B3aUMOJEHCTBHE COJeH ¢ BOJOW. [ 'MaAponu3 comu CHIBHOTO
OCHOBaHMS U cjaboW KUCIOTHI. ['Maponu3 comu ciaboro OCHOBAHUSI UM CHUIBHOM KHUCIIOTHI.
Bonopoansiii mokasatenb (PH).

CBoiicTBa KUCIOT, OCHOBaHU, OKCUJOB U COJIE B CBETE TEOPHUH SJIECKTPOIUTUUYECKOU
JUCCOLMAIIMNY U TIPEJCTABICHUN 00 OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.

JleMoHCTpaLuKn

e llcnbIiTaHue BEUIECTB U UX PACTBOPOB HA AJIEKTPOIIPOBOIHOCTb.

e 3aBUCUMOCTb 3JIEKTPOIMPOBOJAHOCTH YKCYCHOM KHUCIOTHI OT KOHIIEHTPAIUH.
e J[BM)KEHUE OKPAIIECHHBIX HOHOB B JIEKTPUYECKOM ITOJIE.

e OrmpeneneHue xapakTepa Cpeabl B paCTBOPaxX COJIEH.

JlaGopaTopHbIe ONBITHI

¢ Jluccouuanus ciadbIX IEKTPOIUTOB HA MPUMEPE YKCYCHOM KUCIIOTHI.
¢ M3MeHeHne OKpacKu UHIMKATOPOB B KUCITIOTHOM Cpejie.

¢ Peakuust HEUTpAIM3AUKU PACTBOPA LIEIOYH PA3JIMYHBIMU KUCIIOTAMU.
® [Tonyuenue ruapokcuaa meau(ll) u ero B3auMoelicTBIE C Pa3TUYHBIMU KUCJIOTAMH.
® B3aumojelicTBue CUIIBHBIX KUCTOT ¢ okcuaoM meau(Il).

¢ BzauMoaencTBrUE KACIOT C METAJIJIAMH.

¢ KauecTBeHHast peakiiysi Ha KapOOHAT-NOH.

¢ [lomy4yeHue CTy1HS KDEMHUEBOW KUCIIOTHI.

¢ KauecTBeHHast peakiiysi Ha XJIOPUI- WIH CYJIb(aT-uOHBI.

¢ I3MeHeHne OKpACKU MHAUKATOPOB B LIEIIOYHOU CpeEJIe.

¢ BzauMopelcTBrE MIENOYEH C YTIIEKUCIBIM Fa30M.

¢ KauecTBeHHas peakuys HAa KATUOH aMMOHUS.

® [Tonyuenue rugpokcuna meau(ll) u ero paznoxenue.

® B3aumoeiicTBue kapOOHATOB ¢ KUCIOTAMH.



® [Tonyuenue rumapokcusa xeneza(lll).

® B3aumogeiicTBue xene3a ¢ pactBopom cyibbara meau(ll).

IIpakTHyeckue padoThI

1. Perienuie sKCEpUMEHTANIBHBIX 3a71a4 110 TeME «JIEKTPOTUTUIECKAsT TUCCOLIHATIH.
Hemerayibl 1 X cOeIMHEHUS

CrpoeHre aTOMOB HEMETAUIOB M MX IOJOKEHHE B IEPUOAUYECKON cucTeMe. Psij
AIEKTPOOTPULIATENBHOCTH. KpHUcTamnueckue pemeéTki HEMETAIIOB — MPOCTBIX BELIECTB.
®dusnueckne cBoWcTBa HemeTtayioB. OOmMEe XUMHYECKHE CBOWCTBA HEMETAJUIOB:
OKHUCJIUTEIbHBIE U BOCCTAHOBUTENBHBIE.

lanorensl, cTpoeHne uUX aTOMOB U MOJIEKYJ. Duznyeckne M XMMHUUYECKUE CBOMCTBA
TaJIOTEHOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB TaJOI€HOB B 3aBUCUMOCTH OT HX
MIOJIOYKEHHUSI B IEPUOINYECKON cucTeme. HaxoxaeHue raJjoreHoB B IpUPOAE U UX MOIyYEHHUE.
buonornueckoe 3Ha4eHUE U IPUMEHEHHE TAJIOT€HOB.

l"asoreHoBOAOpOABI W COOTBETCTBYIOIIME WM KHUCJIOTHI: ILJIABUKOBAs, COJSHAasd,
OpoMOBOJIOpOJHAs, HOA0BOIOpOAHAsA. ['anorennapl. KauecTBeHHbIE peakMu HA TaJloreHu-
VOHBI. [I[puMeHeHne COeqMHEHUI TaJIOTE€HOB.

O6mas xapakrepuctuka 3nemeHToB VIA-rpynmnel. Cepa B npupoje U €€ MmoiaydyeHue.
AmnnotponHble MOAUGUKALUKA CEpbl M HMX CBOWCTBA. XHUMHYECKHE CBOMCTBA CEephl U €€
IIPUMEHEHHE.

CepoBOJIOpO: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE U XUMHYECKUE CBOMCTBA, MOIYyYEHUE
u 3HaueHue. CepoBopopoaHas kucinota. Cynbpuasl U ux 3HaueHue. JIroMuHO(OpBHI.

Oxkcun cepoi(I1V), cepuucras kuciora, cyiabpursl. KauecTBeHHas peakuys Ha CylbpuUT-
VIOH.

Oxkcun cepsi( V1), cepnas kucnorta, cynbdatel. Kpucrammoruaparsl.

CepHas KHCIIOTa KaK CUJIbHBIN 31eKkTponuT. CBolicTBa pa30aBIE€HHON CEPHON KUCIOTHI
KaK TUIUYHOW KHUCJIOTHI: B3aUMOJICHCTBHE C METaUlaMH, OCHOBHBIMU U aM(POTEPHBIMH
OKCHUJaMH, OCHOBAHUSIMHU U aM(OTEPHBIMU THAPOKCHIAMH, COIsiMU. KauecTBEeHHas peakius
Ha CyNnb(aT-uoH.

OO6mias xapakTepucTuka »3ieMeHTOB VA-rpynmbl. A30T, CTPOGHHME €ro aroma
1 MOJIEKYJIbl. PU3NYECKHE U XMMHUUYECKHE CBOWCTBA U PUMEHEHHE a30Ta. A30T B IPUPOAE U
ero OuojoruyecKas polb.

AMMMAK, CTpOEHHME MOJIEKYJIbl U (U3NYECKHe CBOMCTBA. AMMUAyHas BO/Ja,
HAIIATBIPHBIA CIUPT, TUAPAT amMMuaka. J{OHOpHO-aKUENTOPHBIA MEXaHU3M OOpa30BaHUS
CBA3U B KaTHOHE aMMOHHMs. BoccTaHOBHUTENBbHBIE CBOMCTBA amMmuaka. Colnu aMMOHUS U HX
npuMeHeHue. KauecTBeHHas peakiys Ha KAaTHOH aMMOHHS.

Oxcupl a3oTa: HECONIeoOpas3yrolue U KUCIOTHbIE. A30THUCTast KHCIOTa U HUTPUTHI.
A30THas KMCJIOTA, €€ MOIy4YeHHUE U cBoMcTBa. Hutpartsl.

docdop, crpoenne atoma u amwtorporus. Dochunpl. Dochun. Oxcun pochopa(V) u
dochopnas (oprodochopras) kuciaora. DochaTsi.

OO6mass xapakTepucTHKa 3JeMeHTOB [VA-rpynmbl: OCOOEHHOCTH CTPOEHHSI aTOMOB,
MIPOCTBIX BEIIECTB U COEAMHEHUN B 3aBUCUMOCTH OT MOJIOKEHHUSI JIEMEHTOB B IEPUOJNYECKOM
cucteMe. YTriepol. AJIOTpornHble Moaudukanuu: aimas, rpadut. AMOpdHBINA YIiIepo:
caka, AaKTUBUPOBAHHBIM  yroib. AjcopOrus. XuUMHUYECKHE CBOWCTBA  Yriiepoja.
Kokcoxumuueckoe mpou3BoJICTBO U €ro npoaykius. Kapoumas.



Oxkcupn yraepona(ll): crTpoenuwe MoJieKkynbl, TodlydyeHHe U cBoiicTBa. Oxcun
yraepoaa(IV): ctpoenne MoneKkyiabl, MOJy4eHUE MU CBOMCTBa. YroibHas kuciora. Conu
YTOJIbHOM KUCJIOTHI: KApOOHATHI M TUAPOKAPOOHATHI. TeXHUYecKast ¥ MUILEBas Co/a.

Opranundeckast Xumus. Y TII€BOLOPOIBI.

MertaH, 5TaH ¥ TOponaH Kak MpeielbHble (HACBIIIEHHBIE) YIIE€BOAOPOAbl. JTUIIEH U
alleTWIIEH KaK HempeeibHble (HEHACBILIEHHBIE) YriaeBoAaopoabl. CTpyKTypHbIE (OpMYIIbI
BellecTB. ['opeHue yrieBo1opoaoB. Peakuuu qeruapupoBaHus NpeieabHbIX YIJIEBOJOPOI0B.

CrnupThl. DTUIOBBIM CIUPT, €r0 MOJyYeHUE, TPUMEHEHHE U (DPU3UOJIOrHUecKoe JeHCTBUE.
TpéxaTOMHBIN CIUPT TIMUEPUH. YKCYCHAsI KUCIOTA KaK MPEACTABUTENb KAPOOHOBBIX KHCIIOT.

Kpemnuii: crpoeHune aroma u HaxoxjaeHue B npupozae. Cumnnuasl v cuinad. CBoiicTBa
kpemHuus. Oxkeua kpemHusi(IV). KpeMHueBas kuciaora u €€ couu.

[IpousBoacTBO crekiia W HeMmeHTa. [Ipogykuus CUIMKaTHOW IPOMBIIUIEHHOCTH:
ONTHUYECKOE BOJIOKHO, KepaMuka, hapdop, dhasHc. OnTuyeckoe BOJIOKHO.

Hemeramnsl B npupone. dpakuyoHHas NEpEroHKa >KUIAKOrO BO3AyXa KakK CIOCO0
MOJTy4EeHHs] KUCTopoaa, a3ora W aproHa. [lomyuenue ¢docdopa, kpemHHs, XJopa, HOAA.
DJIEKTPOJIN3 pacTBOPOB.

[TomyyeHue cepHOM KHUCIOTBI: CBIPbE, XUMHU3M, TEXHOJOTMYECKAsl CXEMa, METOJ
KUIISIIEr0  CJOsl, TPUHLMUIIBI TEIIO0OOMEHa, NPOTUBOTOKA M  HUpKyJsamud. Orneym.
[Tpon3BOACTBO aMMHAKA: CHIPbE, XUMU3M, TEXHOJIOTNYECKasl CXEMa.

JleMoHCcTpanuu

e Komiekius HEMETAIIOB.

Mopenu KpUCTaINIMYECKUX PEIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOP ¥ NPUHITUIIBI €TI0 PA0OTHI.

["'opeHne HeMeTalIOB — MPOCTHIX BEIIECTB: cepbl, Pocdopa, APEBECHOTO YIIIsl.
OO0pa3Iel TaTOreHOB — MPOCTHIX BEIIECTB.

B3anmoperncTBre rajJoreHoB ¢ MeTajijlaMHu.

BriTecHenue xsiopa 6poMOM MITH MO/ U3 PACTBOPOB UX COJIEH.

Kosnnekuust npupoaHbIX COEAMHEHHUH XJI0pa.

B3aumoperncTBue cepsl ¢ METAIIIAMMU.

['openue cepbl B KUCIOPOZE.

Konnekmus cynb@uaHbIX py.

KauectBeHHast peakiius Ha Cyab(Pua-uoH.

OO0ecrBeUMBaHNE OKPAIICHHBIX TKAHEH CEPHUCTHIM Ta30M.

B3anmopencTBrue KOHUEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEJIBIO.
OOyriMBaHUe OPTaHUYECKUX BEIIECTB KOHIICHTPUPOBAHHOM CEPHOM KUCIOTOM.
Huarpamma «CocrtaB Bo3yxa.

Buneopparmentsl u cnaiinbl «lItuubu 6azapei».

[Tony4yenue, cobupanuie u paclio3HaBaHUE aMMHAKA.

Paznoxxenune Ouxpomara aMMOHUS.

B3aumMonencTBre KOHUEHTPUPOBAHHON a30THOU KUCIIOThI C MEBIO.

I'openue y€pnoro nopoxa.

PaznoxxeHne HUTpaTa Kaavs U TOPEHUE B HEM JIPEBECHOIO YrOJIbKa.



OO6pas1bl IpUPOIHBIX coenuHeHuit pocdopa.

["openue Gpocdopa Ha BO3AyXe U B KHUCIOPOJE.

[Tonyuenue 6emoro pocdopa u UCTIBITAHUE €TO CBOUCTB.
Komnekust «O6pa3isl NPUPOIHBIX COSTUHEHHM YTIIepoiay.

[Toptper H. /1. 3enunckoro. IlormomeHnne pacTBOPEHHBIX BEUIECTB WA Ta30B
AKTUBUPOBAHHBIM YTJIEM.

Y CTpONCTBO ITPOTUBOrasa.
Mopenu MoJieKyJl MeTaHa, 3TaHa, STUJICHA U alleTUIICHA.

B3aumoneiicTBue 3TUI€HA ¢ OPOMHOI BOJIOM M pacTBOPOM MEpMaHraHaTa KaJlus.
OO01me XuMUYeCKre CBOMCTBA KUCIOT HA MPUMEPE YKCYCHON KUCIIOTHI.
KauecTBeHHas1 peaklyst HA MHOTOaTOMHBIE CIIUPTHI.

Komnekiust «O0pa3ibl MPUPOAHBIX COSTUHEHU KPEMHHUS».

Konnekuust cTekna, KEpaMuKH, IEMEHTA U U3AEINN U3 HUX.
Konnekuus npoayKIuy CUIMKATHON NPOMBIIUIEHHOCTH.
BuneodparmenTs! u ciaiipl «IIpon3BoaCcTBO CTEKIA M IIEMEHTA.
Komneknus «IIpupoabie coeTMHEHUS HEMETAIIIIOBY.

Buneodparments! u ciaiijipl «PpakiroHHas IEPErOHKa KUJIKOIO BO3IyXay.

Buneopparmentsl u cnaiasl «llonmydeHue Bomopoja, KHCIOpOAa W TaJOr€HOB
AIIEKTPOITUTHUECKUM CITIOCOOOM).

Mopenu annapaToB AJisl IPOU3BOACTBA CEPHOM KUCIIOTHI.

Mojaenb KHIISAIIEro Closl.

Mopnenb KOJIOHHBI CHHTE3a aMMHAKa.

Buneodbparmentst u ciaitnbl «I[Ipon3BoacTBO CEPHOM KUCIOTHI.

Buneodbparmentsl u ciaitnbl «I[Ipon3BoacTBO aMMuaKa.

Komnexkuus «CpIpbE 111 TOMYYEHUS CEPHOM KUCIIOTBD».
JlaGopaTopHbIe ONBITHI

® PacriozHaBaHM€ rajgoreHu-uOHOB.

¢ KayecTBeHHbIE peakliy Ha Cylb(aT-HOHBIL.

¢ KauecTBEeHHas peaklysi HA KAaTHOH AMMOHHS.

¢ XMMHYECKHE CBOMCTBA a30THOM KHUCIIOTHI, KaK 3JIEKTPOJINTA.
¢ KauecTBeHHbIE peakiuu Ha GocdaT-uoH.

¢ [Tomy4yeHue ¥ CBOKWCTBA YT OJILHOW KHCIIOTHI.

¢ KauecTBeHHas peakiys Ha KapOOHAT-HOH.

¢ [IponyckaHue YIJIEKACIIOrO ra3a 4epe3 pacTBOp CWJIMKATa HATPHUS.
IIpakTuyeckue padoThI

2. VI3ydeHue CBOMCTB COITHON KUCIIOTHI.

3. 3yueHue cBOMCTB CEpHOMN KHUCIIOTHI.

4. TlonyyeHue aMMuaKka U U3y4€HHUE €ro CBOMCTB.

5. [lomyuenue yrinekucinoro raza. KauectBeHHas peakiusi Ha KapOOHAT-HOHBI.



MeTauibl M MX COCTUHEHUS

[TonoxeHne MeTayuioB B MNEPUOAUYECKOM CHUCTEME XUMHYECKUX diemeHToB /. U.
MenpeneeBa, CTpOEHHE AaTOMOB M KPHUCTaUIOB METAUIOB. MeTamnuyeckas CBsI3b U
METAUIMYECKAST KpUCTaUIMYecKas pemeérka. duzndeckre CBOWCTBA METAJIOB: JJIEKTPO- U
TEIUIONPOBOIHOCTh, OTpaXarollash CHOCOOHOCTh, IUIACTUYHOCTh. UEpHBIE U  IIBETHBIE
METAJLJIBI.

MeTtanibl Kak BOCCTAHOBHUTENH. DJIEKTPOXUMUYECKUN Psijl HANIpsKeHnil. BzaumopeictBue
METAaJUIOB C HEMETAJJIAMHU, OKCUIAMU, KHUCIIOTAMHU, COISIMUA. AJIFOMUHOTEPMHUS.

OOmast xapakrepuctuka 31eMeHTOB |A-rpynmbel. OKCuAbl M THAPOKCUIBI IIETOYHBIX
METaJJIOB, UX IOJIYYEHHE, CBOMCTBA, MPUMEHEHHE. BaKHEUIINE COMM IIECTOYHBIX METAaJIOB,
MX 3HAYEHHUE B MIPUPOJAE U KU3HU YEJIOBEKA.

OO6mrast  xapaktepuctuka dmemMeHToB  |IA-rpynmber.  Okcuabl W THIPOKCHUIBI
LIEITOYHO3EMETbHBIX METAJIJIOB, UX TOJYYEHHWE, CBOMCTBA U NIPUMEHEHUE. BaxkHenme conm
IIEJIOYHO3EMENBHBIX METAIJIOB, UX 3HAYEHUE B MPUPOJIC U KU3HU uesioBeka. KapOoHaThl u
TUIPOKAPOOHATHI KaJIbIHSI.

Bpemennas u mnocTosiHHas KECTKOCTh BoAbl. (CHocoObl yCTpaHEHUsI BPEMEHHOU
#EcTKOCTU. CITOCOOBI YCTpaHEHUS TTOCTOSIHHOM KECTKOCTH.

CoennHeHHsT aqlOMHUHUS B MpUpPOE. XUMHUECKHE CBOMCTBA anmtoMuHMs. OCOOEHHOCTH
OKCHJIa M THUAPOKCHAA aTIOMUHHS Kak aM(pOTEepHBIX COeAMHEHUU. Baxneiimue comiu
ATFOMUHMS (XJIOpHI, CYIb(ar).

OcobennocTu ctpoeHusi aroMa xene3a. JKenezo B npupoje. Baxueiiue pynbl xenesa.
[Tonyuenne uyryHa u cranu. Oxcunbl u ruapokcuabt xeneza(ll) u (III). Conu xenesa(ll) u
(III). OOHapy>keHHEe KaTHOHOB *eJie3a B pacTBOpe. 3HaUCHUE COSTMHEHUH JKere3a.

Koppo3us razoBas (XUMHYECKas1) U SJCKTPOXHUMHUYCSCKAs. 3aIIUTa METAUIOB OT KOPPO3UH.
Merannsl B mnpupone. Ilonstue o wmeramnypruv. YépHas W 1BETHas METAJLTYpPrHUs.
[Tupomeramnyprus, TUAPOMETAITYPTHs, DJEKTpoMeTaulyprus. JlOMEHHBIM  mpouecc.
[TepepaboTka 4yryHa B CTallb. DJIEKTPOJIU3 PACILIABOB.

JemoHcTpanuu

e B3anMoIeiICTBUE HATPHUS, JIUTUA U KAJIBIUS C BOJOM.
['openue HaTpusi, MarHus U xejes3a B KUCIOPOAE.
Bcenbimka TepMATHON CMECH.
B3auMonencTBrue cMecr MOPOIIKOB CEPBI U JKENe3a, IMHKA U CEPBI.
BzaumopeiicTBue aJlOMUHMS ¢ KMCJIOTaMU, IIIeJI0YaMU U BOJIOM.
B3aumMonencTBure xene3a U MeId C XJIOPOM.
B3aumopencTBue Meau ¢ KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTOM M a30THOM KHUCIIOTOU
(pa3baBieHHON U KOHIICHTPUPOBAHHOM).
Okpacka 1mIaMeHu COSAUHEHUSMU METOYHBIX METAJIIOB.
Okpacka MjIaMeHH COeIMHEHUSIMU 111eJI0YHO3EMENIbHBIX METAJIJIOB.
['amenune n3BecTH BOIOM.
[Tosmyuenue )KECTKOM BOABI B3aUMOJAEUCTBUEM YIIIEKUCIIOTO ra3a ¢ U3BECTKOBOU BOOM.
YcrpaneHne BpeMEHHOM HKECTKOCTH KUTISTYEHUEM U JJOOABJIEHUEM COJIBI.
YcrpaHeHne moCcTOSTHHOM KECTKOCTH TOOABICHUEM COJIBI.
WMoHUTHI 1 IPUHIUIT UX JAeHCTBUS (BUIEO(pParMeHT).
Kosnnekuust npupoaHbIX COCAMHEHUIN aTIOMUHUSL.



BuneodparmenTs! u cnaiiibl «OKCHI ATFOMUHUS U €70 MOAU(DUKALIAN.

[Tonyuenne ampoTEpHOro TUAPOKCUIA ATIOMUHUS U UCCIEOBAHUE €TO CBOMCTB.
Koyekuus «XuMUYECKHUE HCTOUHUKHU TOKA.

Pe3ynbTaThl JJIMTENBHOTO YKCIEPUMEHTA 110 U3YYEHUIO KOPPO3UHU CTANBHBIX U3/IEIUN B
3aBUCUMOCTHU OT YCJIOBHI ITPOIIECCOB.

Boccranosnenue meau u3 okcuaa meau(Il) Bomopomom.

Buneodbparmentsl u ciaiinbl «[Ipou3BoCTBO UyryHa U CTaIN.

Buneodbparmentsl u cnaitnbl «M3aemnus U3 4yryHa u CTaam».

BuneodparmenTst u cnaiinbl «II[pou3BOACTBO aTIOMUHUS.

JlaGopaTopHbIe ONBITHI

® BzaumoneiicTBue xemne3a ¢ pactBopoM cynbdara meau(Il).
¢ [TonydyeHre N3BECTKOBOW BOJIbI U OIBITHI C HEM.
® [Tonyuenue ruapoxcuaos xeneza(ll) u (11).

¢ KayecTBEeHHbBIE pEaKIIMU HA KaTUOHBI JKeJe3a.
IIpakTuyeckue padoThl

6. K€cTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS.

7. Penienue 3KcriepuMEHTaIbHBIX 3a/1a4 10 TeMe «MeTauibly.

XuMHA U OKpYKAOLIas cpeaa

Crtpoenne 3emmnu: sIpo, MaHTHS, 3e€MHas Kopa, jauTocdepa, ruapocdepa, armocdepa.
Xumudeckuii coctaB 3emiu. ['opHble moponbl. Mwunepansl. Pynbl. OcagouHble TOpHBIE
nopozel. [lome3neie uckomaemsle.

HcTouHMKHM ~ XMMHUYECKOTO  3arpsi3HEHHs]  OKpY»Karomied  cpedsl.  [oOanbHbIE
HKOJIOTUYECKUE TPOOIEMBbl YEIOBEYECTBA: HAapyLIEHHWE OHOr€OXMMHUYECKHX KPYrOBOPOTOB
XUMUYECKUX 3JIEMEHTOB, MOTEIUICHUE KIMMAaTa, KUCJIOTHbIE A0XKIU U Ap. O30HOBBIE IBIPHI.
MexnyHapoJIHOE COTPYIHUYECTBO B 00JIACTH OXPaHbl OKpYKaroulel cpesibl OT XUMUYECKOTO
3arpsiI3HEHUSA. «3€IEHAST XUMHUS».

JlemoHncTpanuu

e Buneodparments u cnaitnpl «CTpoeHre 3eMiI U €€ XUMUYECKUA COCTaBy.

e Komiekius MUHEpPAJIOB U TOPHBIX TOPOI.

o Kouteknusa «Pyasl METaII0BY.

e Buneodbparments u cnaitnbl «I o0anbHbIE SKOJIOTHYECKUE MTPOOTIEMBI YETOBEUECTBAY.

e BuneodparMeHTsl U claiiibl 0 CTENEHNU SKOJIOTMYECKON YMCTOTHI TOBApa.

JlaGopaTopHbIe ONBITHI

¢ N3ydeHune rpaHura.

i I/ISY‘IGHI/IG MAapKHUPOBOK Pa3JIMYHbIX BHUAO0B IIPOMBIIIJICHHBIX W ITPOJOBOJIbCTBCHHEBIX
TOBApPOB.

O0600menne 3HAHNI 0 XMMHUM KYPCAa OCHOBHOM IIKOJIbI.
MoaroroBka k OCHOBHOMY IOCYJAapCTBEHHOMY 3K3aMeHY



CrpoeHue aromMa B  COOTBETCTBHM C  ITOJIOKEHHMEM XUMHYECKOTO  DJIEMEHTa
B IlepuonyecKkoi cucreMe. CTpoeHue BEIEeCTBA: XWMHMUYECKas CBA3b W KpHUCTAUIMYECKAs
pemérka. 3aBUCUMOCTh CBOMCTB OOpa30BAHHBIX 3JIEMEHTAMU MPOCTHIX BEUIECTB (METAILIOB,
HEMETAJJIOB, OJIArOPOJHBIX Ta30B) OT MOJOKEHUS 3JIEMEHTOB B MEPHOJUYECKON CHCTEME.
Tunosorus HEOPraHMYECKUX BEIECTB, pa3/IeJI€HUE UX Ha KJIacchl ¥ rpynnsl. [Ipencrasureny.

[Ipu3Hakn ¥ YCIOBHS NPOTEKaHUA XHWMHUYECKHX peakuuil. TUnonoruss XuMHYECKUX
peakuuii 1Mo pa3nuyHbIM nOpu3HakaMm. Peakuuu uoHHOro o6meHa. OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIC PEAKIINH.

XUMUYECKHE CBOMCTBA IIPOCTBIX BEIIECTB. XapaKTEPHbIE XWUMHUYECKHME CBOWCTBA
COJI€00pa3yoUuX OKCHIOB, TUAPOKCUIOB (OCHOBAHUM, KHUCIOPOJCOAEPXKALIUX KHUCIOT U
aM(pOTEepHBIX TUIAPOKCHUOB), COJIEH.



CeTka KoJIMYeCTBA YaCOB Ha H3YICHHUE TEM B 8 kiacce

Pa3nensl KonnuecTBo yacos
1. HauanpHble NOHATHS ¥ 3aKOHBI XUMUK 204
2. Baxxueiilye mpecTaBUTENM HEOPrAHMYECKUX BelllecTB. KomMuecTBEHHbIE OTHOIIEHHS B XMMUH 184
3. OCHOBHBIE KIIACCHI HEOPTaHUYECKUX COETMHEHHMI 104
4. Tlepuopudeckuii 3aKOH M IEpHOANYECKAs cucTeMa XuMuueckux >aementos JI. M. Menneneesa. CtpoeHue atoma 8u
5. Xumudeckas cBsa3b. OKHCIMTENBHO-BOCCTAHOBUTENBHBIE PEAKIMH 104
6.0600111€H1Ee BOIIPOCOB Kypca XMMHUHU § Kiiacca 2
68

CeTka KOHTPOJIBHBIX PadoT.

Jlata

Ne ypoka

KoHTposabpHbIe pabOoThI

KOHmpOJZbHCl}Z pa60ma 1 o Teme «HauanbpHbIC TOHATUS U 3aKOHBI XHMHUH

Koumponvnasa paboma no teme «Baxkneime npeacTaBUTeIN HeOpraHMUeCKux BemlecTs. KonnuecTBeHHbIE
OTHOIICHUS B XUMHUI»

KOHTpOJ'ILHaH pa60Ta 1o Teme «OCHOBHBIE KIIACCHI HCOPraHn4CCKUux CO€IUHEHUI KOHTpOJ'IBHaSI pa60Ta 10 TEMC
«OCHOBHBIE KJIACCHI HCOPTraHNMYCCKUX COC)II/IHGHI/If/'I»

Koumponvnas paboma no temam «llepuoanueckuii 3aKOH ¥ MEPUOANYECKAs. CUCTEMA XUMHUYECKHUX 3JIEMEHTOB /.
W. MenneneeBa. CtpoeHue atoMa» U «XUMHUECKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIC PEAKLIMH

CeTka npakTH4eckux pador.

Jlata

Ne ypoka

[IpakTHueckue padoThl

[IpakTudeckas padota Nel
[TpaBuia TeXHUKH 0€30MaCHOCTH M HEKOTOPBIC BHJIBI pabOT B XMMHYECKOM J1abopaTtopuu (KaOMHETE XUMHH )

[TpakTuueckas padora Ne2 «HabmroaeHue 3a ropsieii cBeuoii»




IIpakmuueckas paboma 3 (ananoz pabomst « Ouucmra no8aApeHHOU Coau)

Ipaxmuueckas paboma 4 «llonydyenue, cobupanue 1 pacro3HaBaHUE KUCIOPOIa»

Ipakmuyeckas paboma 5 «Ilony4yenue, cobupaHue U pacrio3HaBaHUE BOJOPOIa»

Ilpakmuueckas paboma 6
«IIpuroroBiieHuE pacTBOpa 3aJaHHON MAacCOBOM J10JI€i pAaCTBOPEHHOTO BEIIECTBAY»

Ilpakmuueckas paboma 7

«Pemienue 9KCIICPUMCHTAJIBHBIX 3a/a4 110 TCME «OCHOBHEIE KJIaCChI HCOPTaHNYCCKUX COGI[HHGHPIﬁ»»

KaneHaapHo- TeMaTH4YeCcKoe IUIAaHNPOBaHUE
8 KJIACC
(2 u B Hemem0, Becero 68 )

Homep
YpoOKa
n/n

Ne
ypoka Tema ypoka OCHOBHOE COJIepKaHHe
B TEMe ypoka

JlaTa

KoppexkTnposk
a 1aThl

HavanbHble NOHATHS U 3aKOHBI XUMuUH (20 1)

HpeIlMeTHLIe- yYuyamuecss 10J1KHbl YMETD:

Hcnonp30BaTh NpU XapaKTEPUCTUKE BEIIECTB MOHATUS «J{UCTUIIALNSAY, «IIEPETOHKAY, «KKPUCTAILTU3ALIU,
«BBITIAPUBAHUEY, «(DUITBTPOBAHUEY, «BOTOHKA WIIH CYOIUMAIIHS», KOTCTAUBAHHEY, «ICHTPU(YTUPOBAHHEY,
«XUMHUYCCKas pCaKuuia», «KXXUMHUYCCKOC YPABHCHHUC», KPCAKIIUNU COCAUHCHUA), «KPECAKIINU PA3JIOKCHUA),
«pEaKIuy 3aMeIICHUS», «PEAKIIUU OOMEHaY, «PEaKIUU HEUTpaTU3aluny, «9K30TEPMUIECKIE PEAKIIUN,
«OHIOTEPMHYECKHUE PEAKIIUNY», «PEAKIIUN TOPECHHS», «KATATH3ATOPh», «HEPMEHTHI», «OOpaTUMBbIC
peaKumy, «KHEOOPATUMBIC PEAKIIUNY, «KATATUTHUECKHUE PEAKIIUN, «HEKATATUTHUECKIE PEaKIIUN», «PSi
AKTUBHOCTH METAJIOBY, «TUAPOIIU3Y;

YcTanaBiuBaTh MPUYIUHHO-CJICACTBCHHBIC CBA3U MCKAY (1)I/ISI/I‘IGCKI/IMI/I CBOMCTBaM BCIICCTB U CIIocoooM
pas3deseHusl CMeCeu;

OOBSICHATH 3aKOH COXpaHEHHs MacChl BEIIECTBA C TOUKHU 3PEHUSI aTOMHO-MOJICKYIISIPHOTO YUCHHUS,
CocTaBisTh ypaBHEHUS XMMHUECKHUX PEaKIMii Ha OCHOBE 3aKOHA COXPAHEHUS MAaCChl BEILIECTB;

OnuceIBaTh PCaKMU C MOMOIIBIO CCTCCTBCHHOI'O A3bIKA W A3bIKA XUMUH,




KnaccuduupoBaTts XMuMHYeCKHE PEAKLIUU 110 YUCIY U COCTaBY MCXOJHBIX BELIECTB U MPOIYKTOB PEaKIIH;
TETIOBOMY (P PEKTY; HAPaBICHUIO POTEKAHUS PEAKIIMH; YIaCTHIO KaTallu3aTopa;

Hcnonp3oBaTh TaOIUIy paCTBOPUMOCTH JUJISl OTIPEAEIICHUSI BO3MOKHOCTH ITPOTEKAHUS PEAKIUI 0OMEHa;
IEKTPOXUMHUYECKUH PAJl HAPSIYKEHUI METAJUIOB /U1 ONPEACIICHUS BO3MOKHOCTH ITPOTEKAHUS PEaKUi
MEX/1y METaJUIaMU U BOJIHBIMHM PaCTBOPAaMU KUCJIOT U COJIEH;

Habmronath 1 onuchIBaTh MPU3HAKK U YCJIOBUS TEUCHHUS XMMUYECKUX PEaKLil, JeaTh BEIBOABI HA
OCHOBAHMH aHAJIN3a HAOJIIOJCHUN 3a SKCIIEPUMEHTOM;

[TpoBOAUTH PacU€Thl M0 XUMUYECKUM YPaBHEHHSIM HAa HaX0XIEHHE KOJIMYECTBA, MACChl UM 00bEMa
IPOAYKTa PeaKkIMy MO KOJINYECTBY, Macce Wi 00bEMY HCXOAHOTO BEIIECTBA; C UCIOJIb30BAaHUEM MOHSATHUS
«I0Js1», KOT'/1a UCXO/IHOE BEIIECTBO JAHO B BUJIE PACTBOPA C 3alaHHON MacCOBOM J0JIel paCTBOPEHHOTO
BELIECTBA WJIM COJAEPIKUT ONIPENEIEHHYIO JOJI0 IPUMECEH.

Z.MeTal'lpeIlMeTHble pe3yjabTarThbI:

ITo3naBaTeabHBIE: UCII0JIB30BATH 3HAKOBO-CUMBOJINYECKHE CPEACTBA JUIsl PACKPBITUS CYLTHOCTH
MIPOIIECCOB; CO3/IaBaTh 00OOIICHHS, YCTaHABIUBATH AHAJIOTUH, IPUIHNHHO-CIICICTBEHHBIE CBA3H,
OCYIIECTBIISATh KJIaCCU(PHUKALUIO, AeJIaTh BbIBO/bI; IPOBOJAUTH HAOJIIO/IEHNUS; COCTABIISTh HA OCHOBE TEKCTa
TaOJIUILIBI, CXEMBI, OTIOPHBIN KOHCIIEKT, B TOM yucie ¢ npuMeHenueM cpeacts MKT; monydars nndopmanmio
U3 pa3IMYHbIX UICTOYHUKOB U HHTEPIIPETUPOBATH €€.

PeryasiTuBHbIe: (OPMYIHUPOBATH LIEJIb YPOKA M CTABUTH 3a1a4i, HEOOXOAUMBIE IS €€ JOCTIKEHHUS,
IUTAHUPOBATH CBOIO JESATEILHOCTD U MIPOrHO3UPOBATH €€ Pe3ysIbTaThl; paboTaTh M0 MJIaHy, CBEPSITH CBOU
JIEHCTBUS C LIETBIO U, P HEOOXOAMMOCTH, KOPPEKTUPOBATh OIINOKH CAMOCTOSITENBHO; INIAHUPOBATh BPEMsI
BBITMIOJTHEHUS 33/1aHUIA; BIIaIETh HABBIKAMU CAMOKOHTPOJISI, CAMOOLIEHKH, TPUHATHS PEIICHUH U OCO3HAHHOTO
BbIOOpa B YUe€OHOH M IO3HABATENBHOU JEATEILHOCTH; OPOPMIISATH OTUET C ONMMCAHUEM DKCTIEPUMEHTA, €T
pPE3ynbTaTOB, BHIBOJIOB.

KoMMyHuKaTHBHBIE: CTPOUTH PEUEBbIC BHICKA3bIBAHUS B YCTHOM M MUCbMEHHOM (pOopMe; BECTH THANIOT U
y4acTBOBATh B TUCKYCCHUH JUISl BBISIBIICHHUS PA3HBIX TOUEK 3pEHHSI HA pacCMaTPUBAEMYIO HH(POPMAIIHIO;
BbIpaXKaTh U apryMEHTUPOBATh CBOIO TOUKY 3PEHMUSI; CTPOUTH PEUEBbIC BHICKA3bIBAHUS B TMCHMEHHOM

dopme.

3. JIuunoctHbie YY/: hopMupoBanre yMeHUs YIPABISTH CBOCH MO3HABATEIBLHOM JI€SITEIIBHOCTHIO;
dbopMUpOBaHHE YMEHHUS IPAMOTHOT'O OOpAaIlleHus C BEIIECTBAMH B XMMHUECKOH JIaA0OpATOPUU U B OBITY; IOHUMAHUE
3HAYMMOCTH €CTECTBEHHO-HAYUHBIX 1 MAaTEMaTHYECKUX 3HAHUH JUIsl PEHICHUS TIPAKTHUECKUX 3a]1a9; TOHUMaHHE
3HAYMMOCTH €CTECTBCHHO-HAYYHBIX 3HAHUH B MOBCETHEBHOM KU3HU, TEXHUKE, MEIUIIMHE; (DOPMUPOBAHHE




IMMO3HAaBAaTCJIbHOI'O MHTEPECCA K UBYUCHUIO XUMUH; MOTUBAIIHA YHAIIUXCA Ha ITOJTYUYCHUC HOBBIX 3HaHHﬁ;
(I)OpMI/IpOBaHI/IC HAaYYHOT'O MUPOBO33PCHUSA; (bOpMPIpOBaHI/IC HOGpOCOBCCTHOFO, OTBECTCTBCHHOI'O OTHOIIICHHA K
YUYCHHUIO, TOTOBHOCTH U CIIOCOOHOCTH K CaMOpa3BUTHUIO U CaMOO6p330BaHI/IIO Ha OCHOBE MOTHBAallMU K YYCHUIO U

ITO3HAHUIO.

1 [Ipenmet xumuu. Ponb
XMMHH B )KU3HHU YEJIOBEKA

Tena n BemectBa. CBoicTBa BeleCTB. DTaJOHHBIE (PU3MUECKHE CBONCTBA
BellecTB. MaTepuasibl U MaTtepuajoBe/ieHne. XUMudeckue siBieHus. Pousb
XMMUH B )KU3HU COBpEMEHHOro obmectBa. OTHOIIEHHE 00IIecTBa K XUMUH:
xeMopuIus U XeMooOous.
JdemoncTpauuu. Kosuieknus MaTepuanoB U U3AEJIHNA U3 HUX.
JlaGopaTopHbie onbIThl. 1. O3HaKOMIIEHHE ¢ KOJUIEKIMEN 1a00opaTOpHOM
MOCY/IBI

05.09.2023

2 MeToibl U3y4eHUs] XUMUHU

Meroasl n3yuenus xumuu. HaGmrogenue. DxcnepuMmeHT MoaenupoBaHue.
Mopenu MatepuanbHble (BEIIECTBEHHBIC) H 3HAKOBbIE (CHMBOJIBHBIE).
JemoncTpanuu. Mojenu, ucronb3yeMble Ha ypokax (pu3uku, OUONIOruu u
reorpapun. OOBEMHBIE U MAPOCTEPKHEBBIE MOJIEIIN HEKOTOPBIX
XUMHUYECKHX BeIECTB. MOIeNIN KPUCTAIUIMYECKUX PEIIETOK

07.09

3 ArperaTHble  COCTOSIHHS
BEIIECTB

l'a3el. XKunkoctu. TBEpnbie BemecTBa. B3anMHbIe mepexo/ibl BEIIECTBA U3
OJIHOTO AarperaTHOro COCTOSIHMSL B JpPYyroe: BO3TOHKa (cyOnumanus) u
necyOnuMalivs, KOHICHCallus U UCTIapeHue, KPUCTATM3allus U TUIaBlICHUE.
demonctpanuun. Cobupanue mpudopa Jijisi MOJyueHUs raza u MpoBepKa ero
repMeTHYHOCTH. Bo3roHka cyxoro npaa, noaa uin HadramuHa. ArperaTHbie
COCTOSIHUSI BOJIBI.

JlaGopaTopubie onbIThl. 2. IlpoBepka repMeTHyHOCTH TpHOOpa I
MOJTYYCHUS Ta30B

12.09




Ipakxmuueckas paboma 1

[TpaBuia TeXHUKH OC30TIACHOCTH M HEKOTOPBIC BUIBI PadOT B XHMHUYECKOH
nabopatopun (KaOMHETE XUMUH )

Ilpubopvr _ yupposou _aabopamopuu  POLUSLAB. wmodyib  usmepenus
memnepamypbl, MOOY/Ib USMEPEHUS. DEKMPULECKOL NPOBOOUMOCHIU, MOOYIb
UBMepeHus. ONMu4ecKoll nJI0MHOCIU.

14.09

Llomawmnuu sxcnepumenm

HabGnronenue 3a ropsimeii cBeuoi

duznueckue IBICHUI —
Kak OCHOBA pa3eeHUs
cMecel B XUMUH

du3nyecKue SIBICHUS.

Yuctele BemectBa H cMecH. [lpubopwt  yuposou  aabopamopuu
POLUSLAB.: moodynbs  usmepenuss _memnepamypbsl, MOOVIb _ UMEDEHUS.
QNIEKMPUYECKOU NPOBOOUMOCHIU

l'omorennbie u reteporeHHbie cMecu. CMecH Ta3000pas3Hble, KHIKHE U
TBEpabIe. CrocoObl pa3ielieHusl CMECEil: MeperoHkKa, WM JTUCTHILISAINA,
oTcTamBaHue, (UIBTPOBAHWE, KPHUCTAJUIM3AIMS WJIA  BBIIAPUBAHHE.
Xpomatorpadus. I[IpumeHeHHe STHUX CIOCOOOB pa3ACiCHHUs CMeced B
1abopaTOpHON PAKTHKE, HA TPOU3BOJICTBE U B OBITY.

Jdemoncrpanuu. PazneneHre IByX HECMEIIMBAIOIIMXCS JKUJIKOCTEH C
MOMOIIBIO JETUTEILHOW BOPOHKH. J(UCTHILIATOp M ero paboTa. YcTaHOBKa
s pritbTpoBaHus U €€ paboTa. YCTaHOBKA /IS BhIMapuBaHuUs U e€ padbora.
Komneknust OBITOBBIX MPUOOPOB JUIsl GWIBTPOBAaHUS BO3ayxa. PazmencHue
KpacsIiero BemiecTBa ¢uoMacTepa C TOMOIIBI0 MeTojda OyMaKHOM
xpomarorpaduu.

JlaGopaTopHbie onbIThl. 3. O3HAKOMJICHHE C MUHEpaJIaMH, 00pa3yrOIuMU
rpasuT. 4. IIpuroroBieHne reTeporeHHON CMECH MOPOLIKOB CEPHI C KEIE30M
1 X pa3/icICHHUE

19.09

Ilpaxmuueckas paboma 3
(ananoe pabomoi
«Ouucmka nosapennou

AHanun3 No4YBbI
Ipubopvr  uucdposou aabopamopuu  POLUSLAB.: modyis  uzmepenus
NIEKMPUYECKOU NPOEOOUMOCIU.

conuy)

21.09




7 7 ATOMHO-MOJIEKYJISIPHOE XUMHUYECKUE dIIEMEHTHl. ATOMBI W Moyekynbl. [lpocteie m croxabe | 26.09
yueHre. XUMHUYEeCKHe BellecTBa. AJUIOTponusi Ha mpuMepe Kuciaopoja. OCHOBHbBIE MOJOKESHHUS
JJIEMEHTHI aTOMHO-MOJIEKYJIsIpHOro yueHus. HMoHbl. BemecTBa MONEKyIIpHOIO U
HEMOJIEKYJIIPHOTO CTPOCHHUSI.
JemoncTpanuu. Moenu ajutoTPOITHBIX MOAU(UKAIIUN yTIAEpo1a U CEPHI.
Ilonyyenue o30Ha
8 8 3HaKu XMMUAYECKHX | 3HAKU (CHMBOJIBI) XMMHYECKUX 3JeMeHToB. MH(popmanus, kotopyro HecyT | 28.09
3JIEMEHTOB. 3HaKM XUMHMUYECKUX DJEMEHTOB. OTHMOJIOTHS HA3BaHUH HEKOTOPBIX
XUMHAYECKHX 3JIEMEHTOB.
9 9 [lepuoanueckass Tabmuna | [lepuonuyeckas Tabnuna xumuyeckux snaemeHtoB JI. WM. Menneneesa: | 03.10
XAMHAYECKHX  DJIEMEHTOB | KOPOTKOIIEPHOMHBIA M JUTHHHOIIEPHOAHBI BapuaHTHI. [IepHoabl U TPYIIIEL
. 1. Meunneneesa. I'maBHast u moGouHas moarpynnsl, uian A- u b-rpynmel. OTHOCHUTENbHAs
aTOMHasl Macca.
Hemoncrpauuu. IlopTperst n. 4. bepuenunyca u 1. 1. Menneneena.
KopoTkoneproHbIil ¥ JITMHHONEPHOIHBIN BApUAHTBI IEPUOTUYECKON
cuctemsl /[. 1. MenngeneeBa
10 10 Xumuueckue GOpMyIIbL. Xumnueckue ¢opmynsl. Muaexcsl u kodp¢unuentel. OtHOCcHTenbHas | 05.10
OTtHOocuTeNbHAs MOJIEKYJISIpHasl Macca.
MOJIKYJISIpHAsi Macca
11 11 Maccosast nomns MaccoBasi 7071 XMMUYECKOro 3jieMeHTa B coenuHeHnu. Wudopmanums, | 10.10
XMMHYECKOI'0 3JIEMEHTA B | KOTOPYIO HECYT XUMHUYECKHE (POPMYJIbI
COCTMHEHUHT
12 12 BanenTHOCTB BanentHocts. CrpykTypHas Qopmyna. XuMudeckue diemeHTtel ¢ | 12.10
MIOCTOSIHHOM M NepeMEeHHON BaJICHTHOCTBIO. BbIBOI (OpMyIbl cOeTUHEHUS
10 BaJICHTHOCTH.
JemoncTpanuu. KoHCTpyHnpoBaHHe HIApOCTEP>KHEBBIX MOJIEIEH MOJIEKYII
13 13 Onpenenenue CocrtaBieHue Ha3BaHUM COCIMHEHMH, COCTOSIIMX M3 JBYX XuMmuyeckux | 17.10




BAJICHTHOCTHU
XUMHYECKOTO  DJIEMEHTa
1o popMyJie BEIIECTRA.

3JIEMEHTOB. 3aKOH MTOCTOSTHCTBA COCTABA BEIIECTB.
Obopyoosanue yudpoesou nabopamopuu APXUME]]: oamuukx oasnenus
2asa.

14

14

XUMHYECKHE pCaKknuu

Xumuueckue peakiuu. PeareHTel W npoayktel peakuuu. [lpuzHaku
XUMHUYECKHUX pEaKIUil. YCIOBHs UX NPOTEKaHUs W IpeKpaiieHus. Peakiuun
ropenusi.  TemnoBoit  3ddexkT  peaxium. DK30TepMUYECKUE U
SHJOTEPMHUUYECKHUE PEAKIUU.

Hdemoncrpanuu. Anmapar Kunma. Pasnoxenue Ouxpomara aMMOHUS.
['openue ceppl 1 MarHUEBOM JICHTBHI.

JlaGopaTopHble onbIThI. 5. B3auMoaeiicTBrue pacTBOpOB XJIOpUIa HATPUS U
MOAMIa KaJIus C paCTBOPOM HHUTpata cepedpa. 6. [Tomyuenue rugapokcuia
meau(Il) u ero B3auMoeiicTBue ¢ cepHOil kKucIoTol. 7. BzaumopeiicTpue
pacTBOpa COJIbI C KUCIOTOU

19.10

15

15

XHWMHUYECKUE YPABHEHUS

3aKOH  COXpaHEHHs  MacChl  BelIeCTB. XHUMHYECKHE  YPaBHEHHS.
Jemoncrpanuu. [loptpersr M. B. JlomonocoBa u A. JI. JlaByasbe. ['openue
dhochopa. OnbITH, WILTIOCTPUPYIONINE 3aKOH COXPAaHEHHUST MaCcChl BEIIECTB.
JlaGopaTopHbie onbIThI. 8. [IpoBepka 3akoHa COXpaHEHUS! MAaCChl BEIIECTB
Ha [IpUMEpPe B3aMMOJEHUCTBHS IENOYN U KACIOTHL. 9. [IpoBepka 3axoHa
COXPAaHEHHUS MAcCChl BELLIECTB HA IPUMEPE B3aUMOAECHCTBHS ETOYN U COJIN
xenesa(lll)

24.10

16

16

Ypok-pakTUKyM

CocraBnenue XuUMHUECKHX ypaBHeHHH. WHbopmanus, KOTOpyH HECET
XUMUYECKOE ypaBHEHHUE.

26.10

17

17

THIel XUMHYECKUX
peaxuuii

Knaccupukanus XMMUYECKUX peaklUid MO COCTaBy M YHCIY PEarcHTOB H
MPOAYKTOB. THIBI XUMHUYECKHUX peakiuid. Peakiuu  coeIuHEHUs,
pa3IoKEHUSI.

Hemoncrpamuun. ['openue dpochopa, pacTBoOpeHHE IPOAYKTA TOPCHUS B
BOJIC U UCCJICIOBAHKE IMOJTYYEHHOTO PACTBOPA JIAKMYCOM.

Ilpubopwu yugposoii rabopamopuu POLUSLAB.: mooyae usmepenus
memnepamypbi.

07.11

18

18

Peakmuun 3amemenuns u

JdemoncTpanuu. B3anMoIeicTBUEe COJIHOM  KHCJIOTBI C  ITMHKOM.

09.11




oOmeHa. KatanuzaTtopsl. [Tonmyuenue rugpokcuna meau(ll) u ero pasznokeHue npu HarpeBaHUU.
JlabopaTopHsle onbiThl. 10. PaznoskeHne nepokcua BOJOPOAa C IOMOIIIBIO
okcuaa mapranma(lV). 11. 3aMernieHue kene30oM MeId B MEIHOM KYIIOPOCe

19 19 [ToBTOpEeHUNE TectupoBanue, pemieHue 3a1a4 U BHIIIOJHEHUE YITPAKHEHUH 110 TeMe 14.11
1 00001IEHUE TEMBI.
IloaroroBka k
KOHTPOJIBHOH pabote

20 20 Koumponvnas paboma 1 no teme «HavdanbHble TOHATHS U 3aKOHBI XUMHID) 16.11

Ba:xueiinmue npeacraBuTe/ M Heopranuyeckux BemecTs. KonunyecrBeHHble oTHOMIEHUs B XuMuu (18 1)

Hna}mpyeMble pe3yJabTaThbl

IIpeameTHbIE:

HAy4YUTHCS 1aBaTh ONPEICICHAE OHATHAM: METAJLIBL, INIACTUYHOCTD, TEIJIONIPOBOAHOCTD,
3JIEKTPOIIPOBOJAHOCTb, HEMETAJUIBI, AJUIOTPOIINUS, aJUIOTPOIIHbIE BUJOM3MEHEHU, KOJINYECTBO BELIECTBA,
MOJIb, IOCTOSIHHAsA ABOIa/ipo, MOJISIpHAsi Macca, MOJISIPHbIM 00BEM ra3oB, HOPMAJIbHBIE YCIIOBHSL.
OnuceIBaTh MOJI0KEHHUE JIEMEHTOB-METaJIIIOB M HeMeTauioB B IICX0;

KnaccuduupoBats npocTbie BeniecTBa Ha METaJUIBl U HEMETaJLIbI;

XapakTepHu30BaTh 001IMe PU3NUECKUE CBOMCTBA METAJUIOB M HEMETAJUIOB,;

YcTaHaBiIMBaTh NPUUUHHO-CIIEICTBEHHBIE CBSI3U MEXK/y CTPOEHUEM aTOMa M XMMHYECKOH CBSA3bIO B
IIPOCTHIX BEIlECTBaX-MeTA/IaX U HEMeTalIax;

Pemmate 3a1aum ¢ UCTIOIB30BaHUEM MOHATHH KOJIMYECTBO BEILIECTBA, MOJISIPHAS Macca, MOJIAPHBIH 00bEM
razoB, NOCTOsTHHAss ABOTaapo

2. MetanpeametHble YY /I:

Ilo3HaBaTe/IbHBIE: YCTAHABIMBATL IPUYMHHO-CIICACTBEHHBIC CBA3H; COCTABIIATH CIIOKHBIN IUIAH TEKCTAa,
[0JIy4yaTh MHPOPMALUIO U3 PA3IMUHBIX HICTOYHHUKOB; BBIIIOJIHATH CPABHEHHE 10 aHAJIOTUU; HUCIIOIb30BaTh
3HaKOBO-CUMBOJIMUECKUE CPEICTBA JIUIs PEILICHHS 3a/1a4; IPOBOIUTH HAOIOICHHUS, J1e1aTh BHIBOJIBI;
MOHUMATh, MHTEPIIPETUPOBATH U MPe0OpPa30BbIBaTh HH(OPMALIHIO, ITPEACTABIECHHYIO B Pa3INYHbIX (hOpMax;
HOJy4aTh UHPOPMALIMIO U3 PA3ITUYHBIX HCTOYHUKOB; IPOBOIUTH HA0JIIOICHHUE; COCTABIATH KOHCIIEKT
TEKCTa.

PeryastuBHbie: GopMyInpoBaTh Liedb YpOKa U CTaBUTh 3a7ja4l, HEOOXOAUMBIE 1JIsl €€ TOCTHKEHUS;
IUIAHUPOBATh CBOIO JESITEIILHOCTh U IPOTHO3UPOBATH €€ Pe3ysIbTaThl; pad0TaTh MO IMJIaHY, CBEPATH CBOU




JEUCTBUS C LIETbIO U, TP HEOOXOAUMOCTH, KOPPEKTUPOBATH OIINOKHU CAMOCTOSTEIBHO; OCYILIECTBISATh
caMo- ¥ B3aMMOKOHTPOJIb MPOIIECCa BHIIOIHEHUS SKCIIEPUMEHTA, OQOPMIISATH OTUET, BKIFOUAIOLIHIA
olucaHue HAaOJIOACHHUS, €T0 PE3YJIbTAaTOB, BBIBO/IOB.

KoMMyHuKaTHBHBIE: CTPOUTH PEUEBbIE BHICKA3bIBAHUS B YCTHOM M MHUCbMEHHOM (JOpME; BECTH THUANIOT U
y4acTBOBATh B JUCKYCCHUU JUISI BBISIBICHUS PA3HBIX TOUEK 3pEHUs HA pacCMAaTPUBAEMYI0 HH(POPMAIIHIO;
apryMEeHTHPOBATh CBOIO TOUKY 3PEHHUS; YCTaHABIUBATh pabouyre OTHOIICHUS B FPYIIIIE.

3. JIuunoctHbie YY/I: hopMupoBaHue MO3HABATEIBHOIO MHTEPECA K M3YYEHUIO XUMUHU; MOTHBALIUS yJallIUXCsl Ha
MOJIy4Y€HUE HOBBIX 3HaHUM; (POPMUPOBAHHE HAYUHOTO MUPOBO33PEHUS; YMEHUE MPUMEHSATh NOJIyY€HHbIE 3HAHUS B

HpaKTquCKOﬁ JACATCIIBHOCTH.

21

1

Bo3nyx u ero cocras

Cocras Bo3ayxa. [Tonarue 00 00beMHOI 071€ ((0) KOMIOHEHTA IPUPOTHOM
ra3oBOM CMeCH — BO3/yXa.

Pacuer 06b€Ma KOMIIOHEHTA Ta30BOM CMECH 110 €r0 00BEMHOM 710J1e ¥ HA00OPOT.
Jemoncrpannu. OnpeneneHue coJepkaHusi KUCIOpo/ia B BO3/IyXe

21.11

22

Kucnopon

Kucnopona. O3on. [lonyuenue kuciaopoaa. Cobupanue U pacrio3HaBaHHE
KHCII0po/1a. XMMHUYECKHE CBOMCTBA KUCIOPOa: B3aUMOJICHCTBUE C METAJUIAMU,
HEMETaJJIaMU ¥ CJIOKHBIMU BeriectBamu. [Ipumenenue kucioponaa. KpyroBopor
KHCIIOpO/1a B IIPUPO/IE.

Hemoncrpauuu. [lonydeHue kuciopoaa pa3jaoKeHUEM IEpMaHraHaTa KaJlus 1
nepokcuja Bogopoaa. Cobupanue KUCIOPOJa METOJIOM BBITECHEHHUSI BO3JyXa U
Bonbl. Pacro3naBanme kuciopona. ['opeHue marHusi, Kenesa, yriisi, Cepbl U
dbocdopa B KuciIopose.

23.11

23

Ilpakxmuueckas
paboma 4

HOJ’Iy‘ICHI/IC, CO6I/IpaHI/IC H PaCliO3HAaBaHUC KHUCJIOpOoda

28.11

24

OKkcuabl

Oxcupsl. HazBanus okcunoB. CoctaBienue GopMyll OKCHIOB MO UX HA3BAHUSIM.
[IpencraBuTenn OKCUAOB: BOJA, YIIEKHUCIIBIN I'a3, HETallIEHAs U3BECTb.
HemoncTpaumnu. Komiekuus OKCHIOB.

JlaGopaTopHubie onbIT. 12. [ToMmyTHEHHE M3BECTKOBOM BOJIBI MIPU MPOMYCKAHUHU
YTJIEKUCIIOro ra3a

30.11




25

Bonopon

Bonopox B npupoae. dusndeckre 1 XMMUYECKHE CBOWCTBA BOJIOPOJA, €T0
MOJIy4YeHUE U IPUMEHEHHUE.

Jemonctpamuun. [Tonmydyenue, coOupanue u pacriozHaBaHue Bojoposa. I'openue
BoJIopoia. Bzaumoseiictue Bogoposa ¢ okcugaom meau(ll).

JlaGopatopubie onbIT. 13. [lonydenue Bogopoaa nNpy B3aMMOACHCTBUU LIMHKA C
COJISTHOM KUCJIOTOU

05.12

26

Ilpakxmuueckas
paboma 5

HonyquI/Ie, C06HpaHI/Ie H pacClio3HaBaHUC BOAOpOaa

07.12

27

Kucnotsl

Kucnotsl, ux cocras u ux knaccudpukanys. Maagukatopsl. Tabmuma
pactBopuMocTU. CepHasi ¥ COJIsIHAsl KMCIIOThI, UX CBOMCTBA U IPUMEHEHHE.
Jemoncrpanuu. Kosuekiuss MuHepanbHbIX KuciaoT. IlpaBuino pasbaBneHus
cepoit kuciotel. JIabopaTtopHslie onbIT. 14. Pacnio3HaBaHue KUCIIOT C TOMOLIBIO
MHJUKATOPOB

12.12

28

Comn

Comnm, ux cocTaB U Ha3BaHUs. PacTBopuMocCTh coseit B Boje. [IpeacraBurenu
COJIeH: XJIOpH] HaTpHsl, KapOoHaT Kanblus, pochat KanbLus.

HMemoncTpanun. Komneknus comeit. TaGnuma pacTBOPUMOCTH OCHOBAaHHM,
KHCJIOT U COJIeH B BOJIC

14.12

29

Kommuectso
BEILECTBA

Uucno Asoranpo. KommuectBo BemectBa. Mok, MomsipHass macca. Kpatasie
€IUHULBI U3MEPEHMs] KOJIMYECTBA BEIIECTBA — MWUIUMOJIb U KUJIOMOJb,
MUJUTMMOJISIPHAS U KWJIOMOJISIPHAsi MacChl BEILIECTBA.

JemoncTpauuu. Hekoropele MeTamibl, HEMETAUIBI W COCIUHEHUS C
KOJIMYECTBOM BELIECTBA, PABHBIM 1 MOJIb

19.12




30 10 Y poK-TIpakTHKYyM PacuéTel ¢ WCTMONB30BaHUEM TMOHITHH «KOJIHYECTBO BEIIECTBA», «MoisipHas | 21.12
Pemienne pacu€THBIX | Maccay, «4UCII0 ABOTAIPO».
3a/a4
31 11 MosipHbIii 00BEM 3akoH ABoraapo. MomispHbli 00BeM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS | 26.12
ra3oB IUIOTHOCTH T'a3a 1o JIpyromy razy.
KpaTHble equHUIBI U3MEPEHUS! — MUJUTUMOJISIPHBIN U KUJIOMOJISIPHBIH 00BEMbI
ra3000pa3HbIX BEIIECTB.
Pacu€Tbl ¢ uCHonp30BaHUMEM MOHSTHNA «KOJMYECTBO BEILECTBA», «MOJISIpHAs
Maccay, «MOJIIPHBIN 00bEM Ta30By», «UUCIO ABOTAIPOY.
JemMoHcTpanuu. Mozens MoJsipHOro 00bEMa razoB
32 12 Pacuérel o Pacuérbl ¢ ucnonb30BaHHEM TIOHATHH «KOJMYECTBO BEIIECTBA», «MOJsipHAs | 28.12
XUMHUYECKHM Macca»
ypaBHEHUSAM
33 13 Pacuérsl c Pacuétel ¢ uCMoONB30BaHMEM NOHATHH «MOJIAPHBIH 00BEM Ta3oBy», «uucio | 09.01
UCIIOJIb30BaHUEM ABorazipo»
MOHATUHN «MOJISIPHBIN
00BHEM Ta30B,
«4aucio ABoraapoy»
34 14 Bogna. OcHoBanus I'mnpocdepa. Kpyrosopor Boabl B mnpupone. Pusmueckue u xumuyeckue | 11.01

CBOICTBA BOJKLI: B3aUMOJAECHCTBHUE C OKCHIAMMU.

OcHoBanus, ux cocras. PactBopuMocTs OCHOBaHUH B BoJe. MI3MeHeHue okpacku
WHJIMKATOpOB B IIesoyHOM cpexae. [IpencraBurenu mienoyen: THUAPOKCHIBI
HATpUsl, Kalus U KaJIbLIMs.

Hemoncrpanuu. Komtekuuss ocHoBanuii. JlaGopaTopHbIi
N3menenue okpacKku HHIUKATOPOB B LICJIIOYHOU Cpese.

Ilpubopwr _yugposou _nabopamopuu  APXUME]l: pecucmpamop OAHHbIX C
NpoOcPaAMMHbIM unmepgeticom, oamyux pH-wemp, oamuux memnepamypoi.

onbiT. 15.




35 15 PactBopel. MaccoBas | PactBoputens u pacTBopéHHOE BemiecTBO. PacTBopbl. PactBopenue. [lpubopst | 16.01
TOJIE  PAcTBOPEHHOTO | uugposoi rabopamopuu POLUSLAB: mo0dyib usmepenus memnepamypol.
BEIIIECTBA I'unpater. ConbBaThl. MaccoBasi J10Jisi pacTBOPEHHOTO BellecTBa. Pacyersl,
CBS3aHHBIE C WCIIOJIb30BAHUEM TIIOHSTHS «MaccoBas JIOJII PacTBOPEHHOTO
BEIIIECTBAY.
JlabopaTopHblii onbIT. 16. O3HakOMJEHHE C MpenaparaMy JOMAIlHEW WId
IIKOJIBHOM amnTeYKH — pacTBOPAMH MEPOKCHIA BOJIOPOJA, CHIUPTOBON HACTOMKH
M0JIa 1 aMMHaKa.
36 16 Ipaxmuueckast [TpuroroBneHne pacTBOpa 33JaHHOW MaCCOBOH JIoyel pacTBopéHHoro Bemectra | 18.01
paboma 6 Ipubopvr  uudposou  aabopamopuu APXUME]J: pezcucmpamop OaHHbIX ¢
NPOCPDAMMHBIM UHMEPPEUCOM, KOTOPUMEMP MPEXYUBETNHDLLL
- Homawmnuii BeipaimuyBanue KpUCTaUIOB aTFOMOKAIMEBBIX KBACIIOB HIT MEHOTO KyITopoca 23.01
9KCHepUMeHm
37 17 O06o06menre u cucteMaTu3anus 3HaHUN TI0 TeMe «BaxHelme npecTaBUTeNIn HEOpPraHMYECKIX 25.01
BeniecTB. KoimuecTBeHHbIC OTHOIICHHS B XUMHUHY
38 18 Koumponvnass paboma mo teme «BaxkHeimue TpeacTaBUTeNM  Heopranmdeckux — Bemrects. | 30.01
KosnuecTBeHHBIC OTHOIICHHS B XUMUI
OcHOBHBIE KJIacChl HeOPranuveckux coeanHenni (10 1)
[lnanupyembie pe3yJibTaThl
IIpeameTHbIE:

Hcnonp30BaTh IpU XapaKTEPUCTUKH BEILECTB OHATHS: «CTEIIEHb OKUCIIEHU, «BAJIEHTHOCTBY, OKCUIBI»,
«KHCIIOTBD», «IIENTOUN», «KAYECTBEHHAs peaKLUsi», KAHIUKATOPY, «KUCIOPOJCOAEPKALINE KUCIOThI»,
«OECKHUCIIOPOIHBIE KUCIIOTBIY, «KUCIOTHAS CPEay, KILEIOUHAs Cpeaay, «HeUTpaibHas cpenay, «ikaiaa pHy,
«CONN», «aMOp(HBIE BEILECTBA», «KPUCTATIINYECKHUE BEILECTBA», «KPUCTALIIMUECKAs PELIETKa», «MOHHAs
KpHUCTaJNINUecKasl peléTKay, «aTOMHask KpUCTANIMYECKask pelIETKa», «MOJICKYIIIpHAst KpUCTAJUIMYeCKast
pemeéTKay, «MeTalInyecKas KpUcTalInyecKas peleéTkay, «CMECH».

KnaccugunupoBats cii0XKHbIE HEOPraHUYECKUE BEIIECTBA [0 COCTaBY HA OKCUIbI, OCHOBAHUS, KUCIIOTHI,
COJI; OCHOBAHUS, KUCJIOTBI U COJIU 110 PACTBOPUMOCTH B BOJZIE; KUCJIOTBI IO OCHOBHOCTH M COACPKAHUIO

KHCJIOPO/Ia;

OHpeIleJIHTI) MNPUHAJICIKHOCTh HCOPIraHMYCCKHUX BCUICCTB K OTHOMY M3 M3YUYCHHBIX KJIACCOB,




OnuchIBaTh CBOMCTBA OTAENbHBIX MPEICTABUTENIEH OKCHJIOB, JIETYYHX BOJOPOIHBIX COEAMHEHUH,
OCHOBaHHH, KUCJIOT U COJICH;

OrnpenensiTh BaJICHTHOCTh U CTETIEHH OKHUCIICHUS SJIEMEHTOB B BEIIIECTBAX;

CoctaBisaTh (pOpMYIBI OKCHIOB, OCHOBAaHUH, KUCIIOT U COJICH TIO0 BaJICHTHOCTSIM U CTETICHSIM OKUCJICHHUS
AJIEMEHTOB, a TAKKE 3apsiaM HOHOB, YKa3aHHBIM B TaOJIUIE PACTBOPUMOCTH KHUCIIOT, OCHOBAHUN U COJICH;
Hcnonb3oBaTh TaOIHIy PAaCTBOPUMOCTH JJISl OTIPEICTICHUSI PACTBOPUMOCTH BEIIECTB;

VYcraHaBIuBaTh TEHETUUECKYIO CBSI3b MEXKY OKCUAOM U TUAPOKCUIOM U HA00OPOT; MPUUNHHO-
CJIEJICTBEHHBIE CBSI3U MEXKAY CTPOCHHUEM aTOMa, XMMUYECKOM CBA3bI0 U TUIIOM KPUCTAJUTMYECKOM PEIIETKH
XUMHYSCKHX COCTUHCHMUIL;

XapaKTepu30BaTh pa3HbIe TUIbI KPUCTATUIMUECKUX PEHIETOK; CPEely pacTBOpa C MOMOUIBIO IIKaJbI PH;
Co0roaTh IpaBuiIa TEXHUKH 0€30TIaCHOCTH TP MPOBEICHUH HAOIIOICHUN U OTIBITOB;

UccnenoBats cpeay pacTBOPOB € MOMOILBI WHIUKATOPOB;

[TpoBOAUTE PACUETHI C UCMIOIBL30BAHUEM MOHATHIN «MACCOBas 0JIS 3JIEMEHTA B BEIIECTBE), «MACCOBasl A0JIS
pPacTBOPEHHOTO BEIIECTBAY, «0OBEMHAs OIS Ta3000pa3HOTO BEIIECTBAY.

2. MetanpenmetHbie YY /I:

Ilo3naBaTebHBIE: HCIIONIH30BATH 3HAKOBO-CUMBOJIMYECKHIE CPEJICTBA [T PEIICHUS 3a/1a4; CO3/1aBaTh
0000111eHus1, YCTaHABIUBATh AaHAJIOTMH, OCYIIECTBIISATH KJIAaCCU(PUKALUIO TPOBOAUTH HAOIIOACHUS, AETaTh
BBIBO/IbI; MOJICJIUPOBATH OOBEKTHI, COCTABIIATH HA OCHOBE TEKCTA TA0JIHIIBI, B TOM YUCIIE C TPUMECHCHUEM
cpencts MKT.

PeryasituBHbie: GopMyInpoBaTh LEdb YpOKa U CTaBUTh 3a7a4l, HEOOXOAUMBIE TS €€ TOCTHKEHUS;
TUTAHUPOBATH CBOIO JESATEIILHOCTD U IPOTHO3UPOBATH €€ Pe3yIbTaThl; pad0TaTh MO IJIaHY, CBEPATH CBOU
JEUCTBUS C LIETbIO U, TP HEOOXOAUMOCTH, KOPPEKTUPOBATH OIIUOKH CAMOCTOSATEIbHO; TUIAHUPOBATH BPEMs
BBITIOJIHEHUSI 33JJaHUI; BJIAJIETh HABBIKAMH CAMOKOHTPOJISI, CAMOOLEHKH, IPUHSATHS PEUICHUN U OCO3HAHHOTO
BbIOOpA B yueOHOW U TIO3HABATENILHOM JEATEIbHOCTH; O(OPMIISTH OTYET C ONMMHMCAHUEM IKCIIEPUMEHTA, €T0
pe3yAbTaTOB, BHIBOJIOB.

KoMMyHUKaTHBHBIE: CTPOUTH PEUEBHIC BHICKA3bIBAHUS B YCTHOU M MUCBMEHHOM (JOpME; BECTH TUAJIOT U
y4acTBOBATh B IUCKYCCHUU JIJISl BBISIBJICHUS Pa3HbIX TOUYEK 3pEHUS Ha paccMaTpuBaeMyro HH(popMaluio;
BBIPAXKATh U API'YMEHTUPOBATH CBOIO TOUKY 3PEHUSL.

3. JInunoctubie YY /: bopMupoBaHre YMEHUS YIPABISTH CBOCH MO3HABATEIBLHOM €SI TEIIBHOCTHIO;

dbopMUpOBaHUE YMEHHUS IPAMOTHOTO OOpaIlleHus C BEIIECTBAMH B XUMHUECKOH JIA0OpaTOPUH U B OBITY; IOHUMAaHUE

SHAYMMOCTHU €CTCCTBCHHO-HAY4YHbIX 3HAHHHI I pCHICHUA NPAKTUYCCKHUX 3a1a4; IOHMMAaHUC 3HAYNMOCTHU




CCTCCTBCHHO-HAYYHBIX 3HAHHUH B HOBCC)IHCBHOﬁ KHU3HHU, TCXHUKE, MEJICIITMHC, (I)OpMI/IpOBaHI/Ie JKOJIOTHYEeCKON

KYJIbTYPBHI; (I)OpMI/IPOBaHI/Ie MO3HABATCJIIBHOI'O UHTCPCCA K U3YUCHUIO XUMUH,; MOTUBALHA YHallIUXCA HA ITOJTYUCHUC

HOBBIX 3HaHUIT; (HPOPMUPOBAHKE HAYYHOTO MHUPOBO33pEHHS; POPMUPOBAHUE JOOPOCOBECTHOTO, OTBETCTBEHHOTO

OTHOIICHHA K YUCHUIO, TOTOBHOCTH U CIIOCOOHOCTH K CaMOpa3BUTUIO U caM006pa30BaHmo Ha OCHOBC MOTHUBaIlMM K

YUCHUIO U TTIO3HAHUIO.

39 1 Oxcunipl, X O6o0menue cBeneHud 00 oOkcwaax, ©uX Kiaaccupukanuu, Ha3Banwsax u | 01.02

KJaccupukanus cBoiicTBax. CriocoObI MOJy4yEHUS! OKCHJIOB

XUMHUYECKUE U JlaGopaTopuble onbIThl. 17. B3auMoaelcTBue OKCHIa Kajablus ¢ BOAoul. 18.

CBOMCTBA [ToMyTHEHME N3BECTKOBOM BOJbI

40 2 OcHoOBaHUs, UX OcHoBaHus, WX Kiaccu(uKamus, Ha3BaHUA W CBoOWcCTBa. BiammoneiictBue c | 06.02

KJIaCCU(UKAIIHS KHCJIOTaMHU, KHUCJIOTHBIMH OKCHJIAMH M COJisiMHU. Pa3noskeHrne HepacTBOPUMBIX

1 XUMHUYECKHE ocHoBaHHi. CrTIOCOOBI MOJTyYEHUS OCHOBAHUM.

CBOICTBa JlabopaTopubie onbIThl. 19. Peaknus Heirpanuzamuu. 20. Ilomydyenue
ruapokcuaa menu(ll) u ero B3ammojeiictBue ¢ kucimorou. 21. Pasnoxenue
rugpokcuaa meau(ll) npu HarpeBaHuu

41 3 Kucnotsl, ux Kucnotel, ux kmaccupukamus u Ha3BaHusa. OOmue xumudeckue cporictBa | 08.02

KJacCUpUKaIUS KHUCIIOT.

Ilpubopvr _yugposou _nabopamopuu  APXUME]]: pecucmpamop OGHHLIX _C
npocpamMmubim unmepgeticom, oamyux pH.
42 4 XuMuyeckue B3aumMoneiicTBre KUCIOT ¢ METaJUIaMU. DJIEKTPOXUMUYECKHNA psia HanpsokeHuid | 13.02

CBOMCTBA KHUCJIOT METaIOB. B3auMoneicTBUe KHUCIOT ¢ OKCHUIAaMH METaUIoB. B3ammonelicTBHe
KHUCJIOT ¢ OCHOBAaHUSIMU — peaklMs HEUTpaau3auuud. B3auMoaericTBre KUCIOT C
cossimu. [lonyueHne OECKUCIOPOIHBIX U KUCIOPOICOACPKAIINX KHCIIOT.
JlabopaTopHble ONBITHI.

22. B3amMojaelcTBHE KHUCIOT ¢ MeTauiamMd. 23. B3auMonelcTBHE KHCIOT C
COJISIMU
43 5 Comau, ux Conm, ux kmaccudukanus ¥ CBoMcTBa. PacTBOpUMOCTE COJIei B BOJIE. 15.02

KJIaCCI/I(bI/IKaI_II/IH u

Jlaboparopubie ombIThl. 24. O3HaKOMJIEHHME C KOJUIEKIMEH coneil. 25.
BzaumopeiictBue cynabgparta meau(ll) c xenesom. 26. Bzaumoneiictue coneit ¢
COJISIMH.




Hpubopor  yudposou  aabopamopuu  APXUME]: pezucmpamop OaHHbIX C
NPO2PAMMHBIM UHMeEpdeucom, Oamyux memnepamypal.

44 6 XuMUYecKue BiaumopeiicTBue comneit ¢ kuciotramu U menoyamu. BzammopeiictBue cosneit ¢ | 20.02
CBOMCTBA ciel MeTaJlaMH, 0COOCHHOCTH TUX peakIiuii. BzanmoelicTBre coseit ¢ CosIMHu.
JlabopaTopHble ONBITHI.
25. Bzaumoneiicteue cynabdara meau(ll) ¢ xxenezom.
26. BzaumoseiicTBre CoJiel C CONSIMH
45 7 ['eHeTnyeckass CBs3b | [ eHeTHYECKHWE psIbl METaUla W HeMeTaula. | eHeTwdeckas CBs3b Mexay | 22.02
MEXIY KJIacCaMU | KJIacCaMHU HEOPTaHUYECKHX BEIIECTB.
HEOPraHUYECKUX JlaGopaTtopuble onbIThbl. 27. ['eHeTHuYecKas CBsI3b HA MPUMEPE COEAUHEHHM
COEIMHEHUM Meau
46 8 Ilpakmuueckasn Pemenne okcrnepuMeHTANBHBIX 3agad 1o Teme «OcHOBHBIE Kiaccel | 27.02
paboma 7 HEOPTaHMUYECKUX COCIMHEHMID»
47 9 O06o06menne u cuctemMaTu3anus 3HaHUN 110 TeMe «OCHOBHBIE KJIAaCChl HEOPTaHWYECKUX COETMHEHHI» 29.02
48 10 KonTponbHas padora 1o teme «OCHOBHBIE KJIacChl HEOPTaHUISCKUX COCTHHECHU 05.03
Iepuoauyeckuii 3aK0H U NMepuoaAMYEcKas cucTeMa xuMudeckux djemeHToB [I. U. MenaeneeBa. Ctpoenue
aroma (8 u)
[Inanupyemble pe3yJbTaThl
1. IlpenmerHble: HAyYUTHCS aBaTh ONPEACIICHUE TIOHATUSAM: IPOTOH, HEUTPOH, AIEKTPOH, XUMUUECKUM

3JIEMEHT, MaCCOBOE YMCJIO, M30TOII, JIEMEHThI METAJIIbl, 3JIEMEHTbI-HEMETAJIIbI, HOHBI, HOHHASI CBA3b,
KOBAQJICHTHAA IMOJIApHAas CBA3b U KOBAJICHTHASA HCIIOJIApHAA, 3JICKTPOOTPULATCIILEHOCTD, BAJICHTHOCTD,
AJIEKTPOHHBIN CIJION, SHEPreTUUECKUI YPOBEHb; ONUCHIBATH COCTaB aTOMOB 371eMeHTOB Nel-20 B Tabnuie
J.V1.MenpeneeBa; COCTaBIsATh CXEMBI pacIpe/IeJICHHs 3JIEKTPOHOB 10 3JIEKTPOHHBIM CJI0SIM, OOBSCHATh
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHUYECKUX 2JIEMEHTOB B IIEPHOJAX U I'PYIIAX; COCTABIATH CXEMBI
00pa3oBaHUsl HOHHOM CBSI3U; ONPEAEIATh TUIl XUMHUECKOHN CBSI3H 110 (OpMYyJie BEIIECTBA; PUBOIUTH
IPUMEPHI BELIECTB C HOHHOM CBSI3bI0, KOBAJIEHTHOW; COCTaBIATh (POPMYIIbI OMHAPHBIX COEIMHEHHUN 1O
BaJICHTHOCTH M ONPEJENATh BaJICHTHOCTH 3JIEMEHTOB 110 popMysie OMHAPHBIX COEAMHEHUHN; YCTaHABINBATh




IIPUYUHHO-CJIEACTBEHHBIE CBS3M: COCTAB BEIIECTBA-THII XUMHUYECKON CBSI3H; MOIy4aTh XUMHUECKYIO
UH(POPMALIMIO U3 PA3HBIX UCTOYHUKOB.
ITo3znaBaTenbHbIC:

e llcnosnb30BaTh 3HAKOBOE, aHAJIOTOBOE U (pU3HUECKOe MOJEIUPOBAHKE; OCYIIECTBIIATH KAUECTBEHHOE U
KOJINYECTBEHHOE OIMCAHUE KOMIIOHEHTOB 00BEKTa; OCYIIECTBIATh CPAaBHEHHUE, CO3/1aBaTh 0000ILEHMS,
yCTaHaBJIMBATh aHAJIOTUH, JEJIaTh BBIBOBL; OJy4aTh HHPOPMAIUIO U3 Pa3IMUYHbIX UCTOYHUKOB; IIPOBOIUTH
HaOJII0IeHUE; IPE/ICTABIATh MH()OPMAIIUIO B BUE TAOJUII, CXEM, OTIOPHOI'O KOHCIIEKTa, B TOM YHCIIE C
npumeHenneM cpeacts UKT.

PeryasiTuBHbIe:

e (hopMyIHPOBATH 1IEJIb YPOKA U CTABUTH 3a/1a4H, HEOOXOIUMBIE /ISl €€ TOCTHKEHMS; IUIAaHUPOBATh CBOIO
JeSATENbHOCTh U MPOTHO3UPOBATh €€ pe3ysbTaThl; paboTaTh B COOTBETCTBUU C U3YYEHHBIMU aJITOPUTMAMHU
NecTBUH, CBEPATH CBOM JICHCTBUS C LIENbIO U, IPH HEOOXOAUMOCTH, KOPPEKTUPOBATh OIIUOKH
CaMOCTOSITENIBHO; BJIAJIETh HABBIKAMHU CAMOKOHTPOJIS, CAMOOLIEHKH, IPUHATHSI PEILIEHUH U OCO3HAHHOTO
BbIOOpa B yUeOHOH M MO3HABATEIBHOM JEATEIBHOCTH; O(QOPMIATH OTUET, BKIIOYAIOIIUI ONHCaHue
Ha0JII0/IeHUSs, €T0 PE3yJIbTAaTOB, BHIBOJIOB.

e KomMyHHKaTHMBHBIE: CTPOUTH pEUEBbIC BHICKA3bIBAHUS B YCTHOM U MUCBMEHHON (hOpMe; BECTH THAIIOT U
y4acTBOBAaTh B JUCKYCCUU JUISI BBISIBJIEHUS PA3HBIX TOYEK 3pEHUs HA PAaCCMATPUBAEMYIO HH(POPMALIHIO;
apryMEHTUPOBATh CBOIO TOUKY 3PCHUS.

3. JIuunoctHele VY /I: popMupoBaHuEe 103HABATEIBHOIO HHTEPECA K U3YUEHUIO XUMUHU; YMEHUE IPUMEHSTh
IIOJIy4CHHBIC 3HAHUS B IPAKTUUYECKON NEATEIbHOCTH, MOTUBALIMS YYaIlIMXCs HA ITOJIYyYEHUE HOBBIX 3HAHUIA;
NOHUMaHHEe 3HAYMMOCTH (PYHAAMEHTAIIBHBIX MPEICTaBIEHUI 00 AaTOMHO-MOJIEKYISIPHOM CTPOSHHUH BEIIEeCTBA /s
(GbopMHUpOBaHUA LIEJTOCTHON €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

®dopmupoBaHue 10OPOCOBECTHOI'O OTHOLIEHUS K YYEHHUIO U YMEHUsI YIIPaBIATh CBOEH NO3HABATEIbHOM
JeSITENFHOCTHIO, TOTOBHOCTH M CTIOCOOHOCTH K CAMOPA3BUTHIO U CAMOOOPA30BAHMIO Ha OCHOBE MOTHUBAIIUH K
00y4YEeHMIO U TIO3HAHUIO.




49 EctectBennbie EcrecTBeHHBIE ~ cemelicTBa ~ XMMHYECKMX  dJeMeHToB:  menouneile u | 07.03
cemeiicTBa IIeJI0YHO3EMENIbHbIE METAJUIbl, TaJOTeHbl, HHEpPTHbIE (OJAaropojHbie) Ta3bl.
XUMHUYECKHX AmdorepHocTb. AMpOTEpHBIE OKCHIBI M THAPOKCH B, KOMILIEKCHBIE COTH.
AJIEMEHTOB. JlaGopaTopuble onbiThl. 28. Ilomydyenune amdoTepHOr0 THUAPOKCHIA U
AMdoTtepHOCTH HCCIIEIOBAaHUE €0 CBOMCTB
50 OTtkpbITHE Otkpeitue [I. WM. MenneneeBbM MEPHOAUMYECKOr0 3akoHAa © co3fganme um | 12.03
HEPUOINYECKOTO NEPUOINYECKON CUCTEMbI XUMHUYECKUX 3JIEMEHTOB.
3akoHa JI. W JemoncTpauuu. Pasnuuneie (opMbl TaONMIl NEPUOTUYECKON CHCTEMBI.
MeuneneeBpM MopaenupoBanue nocTpoeHus nepuoanyeckoit cucrtemsl 1. 1. Menneneena
3 OcHoBHbIE cBeieHUsT | ATOMBI Kak (¢opMma CyIIECTBOBaHHMA XHMMHUYECKHX dieMeHTOB. OcHoBHble | 14.03
0 CTPOEHHUHU aTOMOB CBEJIEHUS O CTPOEHMM aTOMOB. JlOKa3aTesIbCTBA CIOXHOCTH CTPOEHHS aTOMOB.
Omneitel Pesepdopaa. [InanerapHast Mosiesb CTPOCHHUS aTOMA.
CocTaB aTOMHBIX siZiep: NMPOTOHBI, HEHTpoHbl. MaccoBoe uncio. CoBpeMEeHHOE
OIpeJIeIIeHUE MOHATUS «XUMHUYECKHH d51eMeHT». OTHOCUTENIbHAS aTOMHAs Macca.
B3auMocCBsI3p TOHATUH «IIPOTOH», «HEWTPOH», «OTHOCHUTENbHAs aTOMHas
Maccay.
JemoncTpanuu. Mojenn aToMOB XUMHUYECKUX 3JIEMEHTOB
52 Crpoenue Mukpomup. Onektponsl. CTpoeHHe dHepreTudeckux ypoBHei atomoB | 19.03
3JIEKTPOHHBIX XxUMu4eckux 31aeMeHToB 1—20. [ToHsATHE 0 3aBEpLIEHHOM 3JIEKTPOHHOM CIIOE.

000JI04EK aTOMOB




53 [Tepuonnueckas N3otombl.  ®du3udueckwidi CMBICT  CHUMBOJHMKH  IepuHogudeckoir  cucteMsbl. | 21.03
cuctema xumuuecknx | CoBpeMeHHass (OpMyTUPOBKA MEPUOIUYECKOTO 3aKOHA. VI3MEHEHHUs CBOWCTB
anemenToB Jl. U. AJIEMEHTOB B TEpHOJaX M Tpynmax Kak (QYyHKIMS CTPOEHUS dJICKTPOHHBIX
Menneneena 000JI0YeK aTOMOB.

54 XapaKTepucTUKa XapakTepucTrKa 3JIEeMEHTa-MeTallJla U dJIeMEeHTa-HeMeTalia 1o uX nojoxkenuto | 02.04
JJIEMEHTa B [IEPUOAMYECKON crUCcTeMe XUMHUUYeCcKUX anemeHToB J[. M. Menneneesa.

0 €ro MOJIOKEHUIO JemoncTpanuu. Mojienn aTOMOB 3JIeMEHTOB 1—3 niepruo10B
B [IEPUOIMYECKON
cucTeMe

55 VYpok KOMIUIEKCHOTO | XapaKTepuCTUKa 3JeMeHTa 1o ero nosoxenuto B [ICXD JI.M.Menaeneena 04.04
MPUMEHEHHUS 3HAHUN

56 3HaueHne Coo0mennst ygammxcs o )KU3HH, HAydHOH W obmecTBeHHOU nestenbHocty J1. W. | 09.04
NEePUOIUYECKOTO Menneneena
3aKOHa
U IIEPUOIUYECKOU
CHUCTEMBI XUMHUECKHUX
AJIEMEHTOB
J. . Mengencepa

XumMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHBIE peakiun (10 u)
57 Nonnas xumuueckass | MoHHast xuMudeckast cBsizb. VoHBI, oOpa3oBaHHBIE aToMamMu MeTauioB u | 11.04

CBA3b

HeMeTamoB. CxeMbl 00pa3oBaHUSI MOHHOM CBSI3W Ml OMHApPHBIX COEAMHEHUU.
HNonnas xpuctaminyeckas pemeérka U (U3NYecKre CBOMCTBA BEIIECTB C ITUM
tunoM pemétku. [lorsTre 0 GopMyIbHON eTMHUIIE BEIIESCTBA.




JemoncTpauuu. Buneopparmentsl u cnaiinpl «MoHHas XUMUYecKas CBSA3bY.
Konnmekuust BemecTB ¢ HOHHOM XUMHUYECKOW CBA3BIO. MoAenn HOHHBIX
KPUCTAJTIMYECKUX PEIIETOK

58 KoBanentnas KoBanentHas xumuueckasi CBsi3b. ODIIEKTPOHHBIE U CTPYKTYpHbIe (opmynsl. | 16.04
XUMHUYECKast CBS3b BanentHocts. KoBaneHTtHass HemomnsipHass cBs3b. (CxeMbl  0Opa3zoBaHHA
KOBQJICHTHON CBSI3M B OMHAPHBIX COCJUHCHUAX. MoOJeKyinspHas | aTOMHas
KPUCTANTHIECKHE PEIIETKH, M CBOMCTBA BEIIECTB C TUM THIIOM PEIIETOK.
Jemoncrpanuu. Buzneopparmentsl u cnaiinbl «KoBajgeHTHass XuUMHUYECKas
CBsI3b». KOJIEeKIus BEImecTB MOJEKYISpPHOTO M aTOMHOTO CTpoeHHs. Monenn
MOJIEKYJISIPHBIX ¥ aTOMHBIX KPUCTAJUIMYECKUX PEHIETOK
59 KoBanentnas DIIeKTPOOTPUIIATEIILHOCTD. Psi anexTpooTpuiiarenbHocTu. KoBaneHnTHas 18.04
HETOJSIpHAS HEMOJISIpHAs U MOJIpHAs XUMHUYECKas CBsA3b. Jumomnb. CxeMbl 00pa3oBaHUS
U TIOJIIPHAS KOBQJICHTHOH TTOJIIPHOM CBSI3U B OWHAPHBIX COeNMHEHHUAX. MoJeKysipHas 1
XUMHUYECKasl CBS3b aTOMHasl KPUCTAJTUYECKHE PEIIETKH, U CBOWCTBA BEUIECTB C STUM THIIOM
pEMETOK.
JeMoncTpanuu. Mojenu MOJNEKYISIPHBIX U aTOMHBIX KPUCTaNTHYECKUX
pEeLIETOK
60 Mertannuueckas Merammnyeckass XUMHYeCKass CBS3b M MeTaJulMdeckas Kpuctaumdeckas | 23.04

XUMHNYCCKas CBA3b

pemétka. CBOICTBa BEIIECTB C ATUM TUNOM peméTku. Eaunas mnpupona
XUMHYECKHUX CBSI3CH.

JdemoncTpamun. BuneodparmeHTs! u cnaiiapl «MeTamndeckas XuMudecKas
cBsI3by. Komnekmus «MeTajlibl ¥ CIIaBhIY.

JlabopaTtopHble onbIThl. 29. M3roToBieHue MOIEIH, WILTIOCTPUPYIOIICH
0COOCHHOCTH METAJNIMUYECKOM CBI3H




61 5 Crenenp okucnenuss | Cternens okucneHus. CpaBHEHHE CTETICHN OKHCICHHS W BajleHTHOCTH. [IpaBmna | 25.04
pacuéra CTeTeHel OKUCIICHUs M0 popMyIaM XUMUYECKUX COSTMHEHUN
62 OKUCIATEIILHO- OKHCITUTETFHO-BOCCTAHOBHUTEIIBHBIE PEAKIINU. 30.04
BOCCTAHOBHUTEJILHBIE OmnpeneneHne CTEEHENH OKUCIECHUS SJIEMEHTOB, 00pa3yIOINX BEIIECTBA PA3HBIX
peakiuu KJIaccoB. Peakimd HOHHOIO OOMEHAa M OKHCIHUTEILHO-BOCCTAHOBUTEILHBIE
peakiuu. OKHCIUTENb | BOCCTAHOBHUTENb. OKHCIEHHE U BOCCTAHOBJICHUE.
CocraBieHrue ypaBHEHUN OKUCIIMTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOIOM
AIEKTPOHHOTO OaiaHca
JemoncTpanuu. B3aumopaelcTBUE IIMHKA C CEpOM, COJSHOM KHCJIOTOH,
xaopuaom  meau(Il). Topenme  marnus.  B3aumopeiicTBue — XJIOpHOU
U CEpOBOJIOPOIHON BOJIBI
Ipubopor _yugposou aabopamopuu  APXUME]]: pecucmpamop OaHHbIX C
NPO2PAMMHBIM UHMepdeucom, OamyuK memnepamypal.
63 7 O06o6mmenne u cuctemaruzanus 3HaHui mo teMam «lleproguueckuii 3akoH u nepuoandeckas cucrema | 07.05
xumuueckux siaeMeHToB . M. MenzaeneeBa. CTpoeHue aToMay. peakiyun»
64 8 «XHAMHYECKas CBA3DLY. 14.05
65 9 OKHUCIUTEITBHO-BOCCTAHOBUTEILHEIE 16.05
66 10 Koumponvnas paboma no temam «llepuogudeckuii 3aKOH W TepHOAWYEcKas cucreMa xumudeckux | 21.05
snemeHnToB [[. WM. MenneneeBa. CtpoeHwe aromMa» H «XUMHYECKass CBI3b. OKHUCIUTEIBHO-
BOCCTAHOBUTEJILHBIC PEAKITHI
67-68 O0600611IeHrEe BOMPOCOB Kypca XUMHUH 8 Kilacca 23.05




CeTka K0JIM4€CTBA YACOB HA U3y4Ye€HHUE TeM B Ikiiacce

Pa3nensr KonnuecTBo yacoB

S4
1. IToBTOpeHue U 00001IeHHE CBeAeHNI 10 Kypcy 8 kiacca. XuMHYecKHe peaKkunu

124
2. XuMHuecKHe peaKuu B pacTBOPax

254
3. HeMmeTaniasl u uxX COCAMHCHUA

254
4. HemMeTaLJ1bl M X COeTHHEHUSI
5.Cuctemaruzauus 3HaHUH 3a Kypc 9 Kiiacca 1

68

CeTka KOHTPOJIBHBIX PaloT.

Jlata

Ne ypoka

KonTposnpHbie paboThI

Koumponvnas paboma I 1o Teme «XUMHUYECKHE PEAKIIH B paCTBOPAX 3JIEKTPOIUTOBY

Konmponvnas paboma 2 no teme «HemeTaiibl 1 UX COCTUHEHUS

Konmponvnas pabom 3 o teme «MeTayb»

Koumponvnasa paboma 4 (uTorosast 1o Kypcy OCHOBHOM IIKOJIbI)

CeTka npakTH4eckux pador.

Jlata

Neo ypoka

[TpakTuyeckue paboThl

Ilpaxmuueckas paboma 1. Pemenne SKCIepUMEHTANBHBIX 33724 M0 TeMe «DTNEKTPOTUTHUSCKASI TUCCOIUALINSDY

Ipaxmuueckas paboma 2. VI3ydeHne CBOUCTB COISTHOW KHCIIOTHI

Ilpakmuueckas paboma 3. VI3yueHne CBOMCTB CEPHON KHCIIOTHI




Ilpakmuueckas paboma 4. Ilonyuyenne aMMHuaKa U U3y4eHHE €TO CBONCTB

Ipaxmuueckas paboma 5. IlomyueHue yrieKucioro ra3a U U3y4eHue ero CBOMCTB

IIpakmuueckasa paboma 6. JKECTKOCTb BOJIbI U CIIOCOOBI €€ yCTpaHEHUs

Ipaxmuueckas paboma 7.
Pemenne skcriepuMeHTANIBHBIX 337124 10 TeMe «MeTaibh)

9 KITACC
(2 1 B Hemeno, Beero 68)
Home Hwme XapaKTepuCTHKA OCHOBHBIX BU/0B ara KoppexkTuposk
p p OcHoBHOe cojiep:KaHHe p p ! A PP p
ypoka | B Teme Tema ypoka oK AesITeIbHOCTH YYaluxcsi (Ha ypoBHe a 1aThl
n/n yp Y4eOHBIX JieiicTBHIi)

IToBTOpeHue U 0000mIeHNE CBeAeHUI MO Kypcy 8 kiacca. XuMudeckue peakuuu (5 4)

Ilnanupyemsie pe3yJibTAThI

IIpeanmeTHble yYMeHUSI: Xapaxmepuzosams OKCUIbI, THUIPOKCUABI (OCHOBaHHs, aM(OTEPHbIE
THJIPOKCHUJIBI, KHCIOPOJCOMEpKAIe KHUCIOThI) M COJMM MO IUIAHY: COCTaB, CIOCOOBI 00pa3oBaHUS
Ha3BaHUH, XapaKTEPHbIC CBOMCTBA U MOJTyYCHHE.

Knaccughuyuposamo OKCH/IbI, THJIPOKCH b (ocHoBaHwUs, aMm(poTepHBIC TUAPOKCHIBI,
KHCJIOPOJICOAepKAIIME KUCIOThI) U COJIM MO Pa3IMYHbIM Npu3HakaMm. Kiaccuguyuposamo

XUMHNYCCKUC PCAKIIUH 110 PA3JIMYHBIM OCHOBAHHUAM.

Ymemwb moaTBepkIaTh XapaKTEPUCTUKY OTACIBHBIX MPEACTABUTENEH KJIACCOB HEOPraHMYECKHUX BEILECTB
YpaBHEHUSIMH COOTBETCTBYIOIUX pEAKUUU. Packpviéams TEHETUYECKYIO CBSI3b MEXIY KiIaccaMu
HEOPraHMYECKUX COCAMHEHUN

ObvsacHamb TIOHATUS «XUMHUYECKas peaklMsy», «PEaKIUU COCIUHEHUS», «PEAKIUU Pa3IOKECHUS,
«peakuuu oOMeHay, «peakKlMy 3aMEeIICHUsN», «PEaKIUd HEeUTpaIu3alun», «IK30TePMUYECKUE PEAKIIHI,

(OHJIOTEPMHUUECKUE PEAKIMN», «OOPATUMBIC PEAKIHH», «HEOOPATUMBIE PEAKIHHY», «OKHUCIUTEIBHO-




BOCCTAHOBHTEJIbHBIC PEAKIIMN», «TOMOTEHHBIE PEaKIUN», «T€TEPOTCHHBIC PEaKINNy», «KAaTaJTUTHICCKHE
peaKIuny, «KHEKATAIUTUIECKUE PEeaKIINNY, «TEIUIOBOM dPPEKT XUMHUECKON peakiuny. OO0bsacHAmMb, YTO
TaKoe€ «CKOPOCTh XUMUYECKOM peakium.

Onpedensams OKUCIUTETh U BOCCTAHOBUTEIb, IIPOLIECCHI OKMCICHHS U BOCCTAHOBJICHUSI.

Habnrwoams u onucvieams peakiiui MKy BEIIECTBAMHU C TIOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA
XUMHH

Ycemanasnueams TpUUUHHO-CIEICTBEHHBIE CBSI3W  BIUSHUS Pa3M4YHBIX (AKTOPOB HA CKOPOCTh
XUMHUUYECKUX PEAKIUH.

IIpo6ooums ONBITHI, MOATBEPKIAIONINE 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW peakldu OT Pa3InyHBIX
¢bakTopoB

Ilo3HaBaTenbHBIE: CTPOUTH JOTHUECKHE IIETH pPAcCyXIEHUE, BbIOUpATh OCHOBAHUSA M KPUTEPUU IS
CpaBHCHWMsI, KIacCCH(PUKAIMU OOBEKTOB, BBIICIATh KOJUYECTBCHHBIC XapAaKTEPUCTHKH OOBEKTOB,
3aJlaHHbIE CIIOBAMHU.

PeryasiTUBHBIE: CIIMYaTh CIIOCOO M PE3yNbTAT CBOMX JICHCTBHUI C 3aJaHHBIM JTAJIIOHOM, OOHAPYKHBATh
OTIUYMS OT HEero. BelAenars M oco3HaBaTh TO, YTO YK€ YCBOEHO M UYTO €mI€ MOJJICKUT YCBOCHHIO.
Oco3HaBaTh Ka4eCTBO U YPOBEHb YCBOCHUS 3HAHH.

KomMMyHuKaTHBHBIE: BCTYNaTh B IMAJIOT, YYaCTBOBATh B KOJJIEKTUBHOM OOCYXKIEHUU MPOOJIEM, YUUTCS
BJIQJICTh MOHOJIOTHYECKON W JTMAJIOTHYecKod (opmMamMu pedd B COOTBETCTBUU C TPAMMATHYCCKUMHU W
CHHTAKCUYECKUMHU HOPMaMH.

1 Knaccudukanms bunapHple  coeauHEHUs. Okcuapl  coneoOpasyromme  u | 05.09.2023

HEOPTaHMUYECKUX HeconeoOpa3yomue. [ UaApOKCHIBI: OCHOBaHHS, aM(OTEpHBIE

BEIIECTB U NX TUAPOKCHUIBI, KUCIOpOAcOoAepk amue KuciaoTel. CpenHue, KUCIbIE,

HOMEHKJIaTypa OCHOBHBIE, KOMIUIEKCHBIE COJIH.
JemoncTpamuu. O3HAKOMJICHHE C KOJUICKIIUAMH METAIOB |
HeMmeTauioB. O3HAKOMJICHHE C KOJUICKIMSMH OKCHIOB, KUCIOT H
coJieit

2 Knaccudukamms O6o0menne cBeneHnii 0 XxuMuueckux peaknusx. Kmaccudukamms | 07.09

XUMHWYCCKUX peaKIII/Iﬁ 110 | XUMHYCCKHUX peaKm/Iﬁ 10 pas3jrYHbIM OCHOBAHHUAM: IIO COCTABY H




Ppa3iIndYHbIM OCHOBAHHAM

YHUCITy PEarupyrommx U 00pa3yIoNMXCcs BEIIECTB, MO TEIUIOBOMY
s deKTy, Mo arperaTHOMy COCTOSHHUIO PEearupyrolux BelIeCTB.
JlaGopaTtopubie omnbiThl. 1. B3aumMmojmeiicTBue ammuaka |
xyopoBogopoaa. 2. Peaxmus nedrpamuzammu. 3. HalGmonenue
TermoBoro 3¢ dexra peakiuu HeWTpanu3anuu. 4. Bzaumoeiicteue
cepHoit KucinoThl ¢ okcuaom meau(ll).

IIpubopwr  yugposoii _aabopamopuu  POLUSLAB.:  moodyas
uzmepenus _memnepamypsvi. Ilpubopuvl yugposou nabopamopuu
APXUMEJL: pe2ucmpamop OaHHbIX c NpoOcPAMMHBIM
unmepghelicom, 0amyux memnepamypul.

Knaccugukanus Knaccudukanms xumuueckux peakinuii mo  obpatmmoctd, 1o | 12.09
XUMHYECKHUX PEAKIIHH M0 | U3BMEHEHHUIO CTETIeHEeW OKHUCIICHUS DJIEMEHTOB, MO HCIOJIb30BAHUIO
Pa3TUYHBIM OCHOBAHUSAM | KaTajau3aTopa.
JlabopaTopHble onbIThI. 5. Pa3noxkeHue nepokcujaa BOAOpoJa ¢
MTOMOIIBIO KaTaya3sl KapTodens
Ilpubopwr _yugposoii _nabopamopuu  APXUME][: pecucmpamop
OAHHBIX C NPOSDAMMHEBIM UHMEPPEUCOM, KOJOPpUMEmp.
[TonsaTHe o ckopocT [ToHsTHE O CKOpOCTH XMUMHUYECKOW peakiwu. Pakropskl, Baustomue | 14.09

XUMHYECKOM pcaKkniuu.

Ha CKOpPOCTh XHMMHUYECKUX PpEAKUUU: MpPUPOJa pearupyronmx
BEILIECTB, UX KOHUEHTPALMs, TEMIIEPATYpA.

JleMoHcTpanuu. 3aBUCHMOCTh CKOPOCTH XMMHUYECKON PEAKIUH OT
IPUPOABl  PEArupyrolMX BEIIECTB. 3aBUCHUMOCTb CKOPOCTH
XUMHUUYECKOH PEaKIUU OT KOHLEHTPAlUU PEearupyrolux BEIIECTB.
3aBUCHMOCTh CKOPOCTHM XHMHMUYECKOM pEakUuh OT TeMIepaTypsl
pearupyronux BEIECTB.

JladopaTopHbie onbIThI. 6. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakuuu OT NPUPOJBI pEearupymoollux BEIIECTB Ha IpUMEpe
B3aMMOJICHCTBUSL PACTBOPOB THOCYNb(aTa HATpUs U XJIOpHUIA
Oapust, THOCYIb(aTa HATPUS M COJITHOM KHCIOTHL 7. 3aBUCUMOCTh
CKOpPOCTH XHMMUYECKOM peakuuu OT HPHUPOAbl METAJJIOB IPH HX
B3aUMOJICHCTBUU C COJSTHOM KHUCJIOTOH. 8. 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEAKLIMU OT MPUPOJIbI KUCIIOT MPU B3aUMOJICHCTBUU MX




¢ XKeyue3oM. 9. 3aBUCUMOCTb CKOPOCTH XMMHYECKON pEeakiuu OT
temneparypsl. 10.

3aBUCHUMOCTh CKOPOCTH XHMHYECKOW PEAKIMH OT KOHIICHTPAIHH
pearupyronux BemecTB.

Obopyoosarnue yugposou _aabopamopuu  APXUME][: oamuux
oasnenus 2asa.

Karanms IlonsTHE O CKOPOCTH XMMHUYECKON peakuuu. PakTopsl, BIUSAIOIINAEC
Ha CKOPOCTh XMMHUYECKHX PEaKIMii: MIOIaab CONPUKOCHOBEHUS,
Halm4ure Katanuszaropa. Karamus.

JleMoHcTpanumn. 3aBUCUMOCTh CKOPOCTH XMMHYECKON pPEeakUuu OT
TJIOMIAA COMPUKOCHOBEHUSI PEArupyIONIUX BEIIECTB («KUTISIIUNA
CIOi»). 3aBUCUMOCTb CKOPOCTH XHMMHUYECKOW peaklud OT
TEMIIepaTyphl pearupyromrx BemecTB.

JlabopaTtopHblie onbIThl. 11. 3aBUCUMOCTD CKOPOCTH XUMHUYECKOU
peakIy OT TUIOMIAA COMPUKOCHOBEHHUSI PEarupyronuX BEIIECTB.
12. 3aBUCHUMOCTh CKOPOCTH XMMHYECKOM peakuuu OT HaIU4us
KaTajan3aTopa

Obopydosanue yugposou aabopamopuu APXUME]]: damuuk
dasneHus 2asa.

19.09

Xumuuyeckue peakuuu B pacTeopax (12 v)
I[lnannpyemble pe3ybTaThl

JInuHoCTHBIE pe3yIbTaThl 0CBOEHHS TeMbI: ITPHOOPETEHNE MOTHUBALIUU K IIpoLiecCy 00pa3oBaHus;
MPU3HAHKE [ICHHOCTHU 3/I0POBBSI, CBOETO U APYTUX JIIOJIEH; TOTOBHOCTh U CIIOCOOHOCTh K PABHOIIPABHOMY
COTPYIHUYECTBY, YYACTHIO B IIKOJIBHOM CaMOYIPABICHUU B Mpeesiax BO3PACTHBIX KOMIIETCHIIUMA
(TexypCTBO B IIKOJIE M KJIACCE, YUACTHE B IETCKUX M MOJIOAEKHBIX OOIIECTBEHHBIX OpraHU3aIUsX,
IIKOJIBHBIX M BHEIIKOJIBHBIX MEPOTIPUSATHUSAX MPOCOIUATBHOTO XapaKTepa).

IlpeanmeTHble  yYMeHMSI:  Xxapakmepu3oeéams  TIOHSATUS  «DJIEKTPOJUTHYECKAsT  JAMCCOLIMALIMS,
<OQIEKTPOJUTB), «HEIIEKTPOIUTHDY, MOHITHS «CTENEHb IUCCOLMALUUY», «CUJIbHBIC AJIEKTPOJIUTHIY,
«cNabble DJICKTPOIUTHI», KKATHOHBD), «AHUOHBDY, «KUCJIOTHI», K\OCHOBAHUS», «COJIMY, O0IIME XUMUYECKHE




CBOMCTBA KUCJIOT C MO3ULIMI TEOPHUH DIICKTPOJUTHUUECKON JUCCOLHAIUH.

Cocmaeénams  ypaBHEHUS  AIEKTPOJUTUYECKOM  JTUCCOLMALMM  KHUCIOT, OCHOBAaHMM U  COJEH,
MOJIEKYJISIpHbIE, TIOJIHbIE M COKpAIIEHHbIE MOHHBIE YPaBHEHMS peaKkUUid ¢ ydyacTHEM KHUCIIOT,
MOJIEKYJISIPHBIE, MOJHBIE U COKpPALIEHHBIE HOHHBIE YPAaBHEHUSI pEaKIUil C yYaCTUEM OCHOBAHUM, COJICH.
Yemanasnueams TpUUUHHO-CIIEICTBEHHBIE CBSI3M MEXAY MPHUPOAON AJIEKTPOJIIUTA W CTEHEHBIO €ro
JIMCCOIMALY; TPUYUHHO-CIICICTBEHHBIE CBS3UM MEXKIY THUIIOM XUMHUYECKOM CBSI3M B DJIEKTPOIUTE U
MEXaHU3MOM €ro JHUCCOIMAINU. Y CTaHaBIMBATh 3aBUCUMOCTb MEXAY COCTaBOM COJIM M XapakTepoM eé
TUAPOIIH3A.

Hnnrocmpuposams ipuMepaMy OCHOBHBIE MOJOXKEHHSI TEOPUU AIIEKTPOIUTUUECKON JUCCOLUAIINH.
Pa3znuyams KOMIIOHEHTHI I0KA3aTEILCTB (TE3UCOB, apTyMEHTOB B (DOPMBI JJOKAa3aTEIIHCTBA)
Apeymenmupoeams BO3MOXXHOCTh MPOTEKaHHsS peakUUid C ydacTHeM KHUCJIOT Ha OCHOBE MpaBuia
beprome u psa akTUBHOCTH METaJUIOB, BOBMOXKHOCTh MPOTEKAHUS PEAKIM ¢ y4acTHeM OCHOBAaHUU Ha
ocHoBe mpasuiia beptose.

11p0o6ooums OMBITHI, TOATBEPIKAAIOIINE XUMUIESCKUE CBOMCTBA KUCIIOT, C COOIOCHIEM MPABUI TEXHUKH
6e3omacHocT. [IpoBOAWTHL OMBITHL, MOATBEPXKAAIOIINE XHUMHUYECKHE CBOMCTBA OCHOBAaHWMA, C
cOOJII0ZICHUEM MPaBUJ TEXHUKU O€30M1aCHOCTH.

Habniooamw v onucviéams peakiivu ¢ y4aCTHEM KHCIIOT € TOMOIIBIO PYCCKOTO (POTHOTO) sI3bIKA U S3bIKA
XUMUH

Ananuzuposams cpeny pacTBOpa COJH C MOMOIIBIO0 UHAUKATOPOB.

IIpoeno3uposams TUI TUAPOIU3A COJIU HA OCHOBE aHaIM3a €€ (popMyIibl

Ymemw obpamatbes ¢ m1abopaTopHbIM 000PYAOBaHUEM M HarpeBaTeNbHBIMH MPHOOpaMU B COOTBETCTBUU
C IIpaBUJIaMU TEXHUKU O€30MaCHOCTH.

Habniooamws cBONCTBA NIEKTPOIUTOB.
AJIEKTPOJIUTOB C TIOMOIILIO0 €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) S3bIKA U SI3bIKA XUMUH.

Dopmynuposamb BIBOJIbI IO pe3ybTaTaM MIPOBEAEHHOTO SKCIIEPUMEHTA

ITo3HaBaTebHBbIE YMEHHUSI: BHIOMPAIOT, COMIOCTABIIAIOT U 00OCHOBBIBAIOT CIOCOOBI pelIeHHs 3a/1a4.
Briensitor 00beKThI U MPOLIECCHI ¢ TOYKH 3pEHUS 1eNIOro U yacTeil. CTPYKTYpHPYIOT 3HAHUS.
OnpenensioT OCHOBHYIO U BTOPOCTENIEHHYI0 HHPOPMALUIO. AHATU3UPYIOT OOBEKT, BHIACIISIS
CYLLECTBEHHBIE U HECYIIECTBEHHBIE NTPU3HAKU. CTPOSIT JOTMYECKHUE LIETIH paccykaeHul. CaMOCTOATENBHO
CO3/aI0T AJITOPUTMBI ICATEIbHOCTU IPU PEIIEHUH MPoOIeM TBOPUECKOTO U MOMCKOBOIO XapakTepa.
CTpyKTypupyIOT 3HaHUsl. YMEIOT 3aMEHSITh TEPMUHBI onpeaesaeHusiMu. OpueHTUPYIOTCS U




BOCIPUHUMAIOT TEKCTHI XYJ0KECTBEHHOT0, HAYYHO-TTYOJIUIIUCTHUECKOT0 U 0(hUILIHATBHO-AEI0BOTO

CTUJIEN.

PeryasiTUBHbIE YMEHUSI: CAMOCTOSITENILHO (DOPMYIUPOBATH MMO3HABATEIBHYIO 1IEb U CTPOUTH IEUCTBUS
B COOTBETCTBHH ¢ Hel. OlIeHNBaTh JOCTUTHYTHIE pe3yabTaThl. CaMuyaTh CBOM criocod AeicTBus C
ATaJIOHOM, BHOCUTh KOPPEKTUBBI U JTOTIOJTHEHHSI B CIIOCO0 CBOMX JIEUCTBUI B CIIy4ae PacX0KJIEHUS C
ATaJIOHOM. BBIIENATh U 0CO3HABaTh TO, UTO YK€ YCBOECHO M UYTO €€ MOAJIEKUT ycBOeHHI0. OCO3HaBaTh
KayecTBO U yPOBEHb YCBOCHHMsI 3HaHMI. OCcO3HaBaTh KAYECTBO U YPOBEHb YCBOCHMSI 3HAHUM, ONPEIENATh
MIOCJIEI0BATEILHOCTD IPOMEKYTOUHBIX 1I€JIed C yUETOM KOHEUHOI'O pe3yJbTarTa.

KoMMyHuKaTHBHBIE: YMEIOT C TOMOIIBIO BOMPOCOB 100bIBATh HELOCTAIOLIYI0 HHPOPMALIUIO.
Pa3BuBatoT cmocoOHOCTH OpaTh Ha ceOs MHULMATHBY B OpraHU3aId COBMECTHOTO feicTBHs. [TonumaroT
BO3MOYKHOCTb Pa3IMYHbIX TOUYEK 3PEHUS, HE COBIAAAIONINX C COOCTBEHHOM. YUaTCsl apryMEeHTHPOBATh
CBOIO TOUKY 3pEHUs, CIIOPUTh U OTCTAaWBATh CBOIO TIO3UIIUIO HE BPaKIACOHBIM IJIsi ONIIIOHEHTOB 00Pa3oM.
YMEIOT CIIyIIaTh U CAbIIATh APYT Apyra.

1

SHCKTPOJ'II/ITI/I‘-IGCKa}I
Jucconuanusa

[Tonsatre 00 AIEKTPOIUTUYECKOW AMCCOIUAINH. DIEKTPOIUTHl U
HEJICKTPOJIUTEL. MEXaHW3M  JIHCCOIMANNN  DJICKTPOJIUTOB  C
pa3IMYHBIM  XapakTepoM CcBs3H. CTENeHb 3JIEKTPOJUTHUECKOM
nuccormanuu. CHIBHBIE U CJIa0bIe DJIEKTPOJIUTHI.

JNemoncrpanuu. lcnbiTaHue BeMIECTB W WX PAacTBOPOB HA
AJIEKTPOTIPOBOTHOCTh

JlaGopaTopHslii onbIT. 13. Jlucconumarus ciaabbIX 3JIEKTPOIUTOB
Ha TIPUMEPE YKCYCHOW KHUCIIOTHI

Ilpubopwvr  yugposou  nabopamopuu  POLUSLAB:  mooyaw

UBMEPEHUSL DNeKIMPUUECKOL npoeo()u/wocmu.

21.09




OCHOBHBIE TTOJIOKEHUS
TEOPUH
AIIEKTPOJIUTHUECKOM
nucconmanuu (TO/)

OCHOBHBIE TIOJIOKEHUS TEOPUU IJICKTPOJUTHICCKON JTUCCOIMAIIHH.
Knaccudukanus noHOB W uX cBoWcTBa. KUCIOTBI, OCHOBaHUS U
COJIM KaK 3JICKTPOIMTHI. VX KimaccuuKaIus v TUCCOIHAIIHS.
JleMoHcTpanuu. 3aBUCUMOCTh 3JIEKTPOIPOBOIHOCTH YKCYCHOM
KHCJIOTBI OT KOHIIGHTpalHH. [[BM)KCHHE OKpAaIICHHBIX HOHOB B
AIIEKTPUIECKOM IIOJIC.

Ilpubopvr  yupposou _ nabopamopuu  POLUSLAB:  mooynb
UMepPeHUsl DNeKMPUYECKOl NPOEOOUMOCHIU.

26.09

XUMHYECKUE CBOUCTBA
KHUCJIOT KaK
AJIIEKTPOIUTOB

OO0mye XUMHUYECKHE CBOMCTBA KHUCJIOT: HM3MEHEHUE OKPACKHU
WHAMKAaTOpPOB, B3aMMOJEUCTBHE C METaUIaMH, OKCHAAMHM U
TUAPOKCUAAMHM METAJUIOB M COJSIMU. MOJIEKYISIpHbIE U HOHHBIE
(monHBIE M COKpaUIEHHBIE) ypaBHEHMs peakiuil. XuMUUecKui
CMBICJI COKPAIIEHHBIX YPAaBHEHUM.

JlaGopaTopHble onbIThl. 14. MI3MeHeHNe OKpacKU UHINKATOPOB B
KHUCJIOTHOM cpene. 15. Peakuys HeUTpanu3auu pacTBopa miEnouu
pasnuyHbIMH KucaoTamu. 16. [lonyyenne runpokcuaa menu(ll) n
€ro B3aMMOJIEHCTBHE C Pa3IMYHBIMU KHUCIOTAMHU.

IIpubopwr yugposou nabopamopuu APXUME]]: pecucmpamop
OAHHBIX C NPOCPAMMHBIM UHMEPDelcoM, OamyuK
NEKMPONPOBOOHOCHIU.

28.09

VYcnoBus MpoTeKaHus
peaKuuii Mexmay
AIIEKTPOJINTAMU J10
KOHIIA.

VYcenoBus npOTEKaHUs PEAKLUA MEXKIY 3JIEKTPOJIMTAMM 10 KOHIA.
Psap akTMBHOCTH METaJIOB.

17. B3auMoneicTBie CHIIbHBIX KHUCIOT ¢ okcuaom meau(ll). 18—
20. BzaumopeiictBue kuciaor ¢ Mertauiamu. 21. KauecTtBenHas
peakius Ha kKapOoHaT-uoH. 22. IlomydyeHue cTyaHS KpPEeMHHEBOM
kucinoTel. 23. KauecTBeHHast peakiys Ha XJIOpPUI- WM Cyabdat-
MOHBI

03.10

10

XUMHUYECKUE CBOUCTBA
OCHOBaHHUH KakK
AIEKTPOIUTOB

OO011ne XUMHYECKHE CBOMCTBA MIEIOYEH: B3aMMOJENCTBHE C
KHCJIOTaMH, OKCUJAMHU HEMETAJJIOB, coyisiMU. OOIIMe XMMUYECKHe
CBOMCTBA HEPACTBOPHUMBIX OCHOBAHHWI: B3aUMOJACHCTBUE C
KHCJIOTaMH, Pa3JIoKEHHUE ITPU HarPEBaHUU.

JlaGopaTopHble onbIThl. 24. VI3MeHeHHe OKpacKH MHIUKATOPOB B

05.10




HIEJIOYHOU cpene. 25. B3auMoaelcTBue MIET0YEH C YIVIEKHCIIBIM
ra3oM. 26. KauecTBeHHasi peakuusi Ha KaTHOH aMMOHuUs. 27—28.
[Tonyyenne runporcuaa meau(ll) u ero pasnoxxenue

11 XHUMHYECKHE CBOUCTBA OO0mre XUMHYECKUE CBOMCTBA CPETHHUX COJICH: B3aUMOJCHCTBHE C 10.10
COJICH KaK 3JICKTPOJIUTOB | KHCIOTaMH, IIeJI0YaMHt, COJISIMHA U MeTallaMu. B3aumoeiicTeue
KHCJIBIX COJICH CO MICJTIOYaMH.
JlabopaTopHble omnbIThbl. 29. BsamMojeiicTBue KapOOHATOB C
kucioramu. 30. Tlomyuenwe rumpokcuma kenesa(lll). 31
BzaumopeiictBue xene3a ¢ pactBopoM cynbdara meau(1l)
TIpubopvr  yudposou nabopamopuu APXUME]]: pecucmpamop
OAHHBIX C NPOSPAMMHBIM UHMEPGheucom, 0amyuK npo8ooOUMOCHIU.
12 7 [TonsiTHe o TUApOIN3E ['maponms kak 0OMEHHOE B3aUMOJICHCTBUE COJIEH C BOJIOM. 12.10
coJieu
13 8 [Mupponus coneit ['anponu3 comu CHIIBHOTO OCHOBaHMS 1 ¢1aboit kucinotel. ['uaponus | 17.10
COJIM ¢71a00r0 OCHOBAHMSI M CHIIBHOW KUCIIOTHI.
14 9 Bonopoansiii Bomopoausrii mokaszaress (PH). 19.10
1oKa3aTeib Jemonctpauunu. OnpeneneHue Xxapakrepa cpesl B pacTBOpax
coJei
15 10 Ilpakmuyeckas paboma 1. Pemienue skcriepuMeHTAIbHBIX 33]a4 M0 TeMe «DieKTponutudeckas | 24.10
JIICCOITHALINS
16 11 O0600111eH1Ee 1 cCUCTeMaTU3alMs 3HAaHUN 10 TeMe «XHUMUYECKUE PeaKIMM B pacTBOpax 26.10
AJIEKTPOJIUTOBY
17 12 Koumponvnasa paboma 1 no Teme «XHUMHUYECKHE PEAKIIMU B PACTBOPAX ICKTPOIUTOB 07.11

Hemertasubl u ux coequHeHus (25 1)

IInanupyemMble pe3yJbTaThl

IIpeameTnbie: O6vscHAMb, UTO TAKOE HEMETAIUIBI.

Xapaxmepuzosams XUMAYECKUE FIIEMEHTHl — HEMETAIIBI M CTPOCHHE, (PU3NYecKue 1 XUMHYECKHE
CBOHCTBA MPOCTHIX BEILIECTB — HEMETAIUIOB. Xapakmepu3oeams CTPOCHUE, GU3NUECKHE U XMMUUECKUE
CBOHCTBA, MMOJTy4eHUE U IPIMEHEHUE TAJIOTCHOB B IUIaHE 00IIero, 0COOCHHOTO ¥ €ANHIUYHOTO.
Xapakmepuzo6amb XUMHU3M, CBIPbE, aNMapaTypy U HAYYHbIC IPUHIUIIBI IPOU3BOACTBA CEPHOM KHUCIIOTHI.,




aMMHaKa

Cpasnueamsb POU3BOJICTBO CEPHOM KUCIOTHI M TPOU3BOICTBO AaMMHUAKA.

ObvsacHAmMb 3aBUCUMOCTh OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIX CBOWCTB (WM npedcKa3vléams CBOWCTBA)
HJIEMEHTOB-HEMETAJUIOB OT HUX TOJIOKEHHUsI B TEPHOAMYECKOW CHUCTEME XHUMHUYECKUX JJIEMEHTOB
J. 1. Menneneera.

Yemanaenueamb IpUUUHHO-CIICACTBEHHBIE CBSA3U MEXY CTPOCHHEM aTOMa, XUMHUYECKOH CBSI3bI0, TUIIOM
KPUCTAJUINYECKOW pPEHmETKH HEeMeTaula M €ro COSAMHEHWH M (PU3MYEeCKMMH CBOMCTBAMH JaHHOTO
HEMeTaJlla ¥ €ro COCIUHEHUMN.

Hasvisams coeqMHEHNS TaJIOT€HOB 10 GopMyIie U cocmasnsims HOPMYIIBI IO MX HA3BAHUIO.

IIposodumv, Haba0Oamb U ONUCHLIBAMb XUMUYECKHNA SKCIEPUMEHT 0 PACTIO3HABAHHIO TaJIOT€HUI-NOHOB
C COOJTIO/ICHUEM TIPAaBUII TEXHUKH 0€30MacHOCTH.

Buvinonansams pacy€Tpl M0 XMMUYECKUM (OPMYJIaM M YPaBHEHHUSM PEaKIUi, MPOTEKAIOINX C y4acTHEM
COCIMHEHHH TaJIOTeHOB

Ymems obpamatbest ¢ 1a00opaTOpHBIM 000PYAOBAaHUEM M HarpeBaTeIbHBIMU MPHOOPAaMU B COOTBETCTBUU
C MPaBUJIAMHU TEXHUKHU OE30MaCHOCTH.

Habniooamws cBONCTBA 3JIEKTPOIUTOB U IPOUCXOASAIIMX C HUMHU SIBJICHUI.

Habniooamwv n onucviéams peakiy ¢ y9aCTHEM JIEKTPOIUTOB C IIOMOIIBIO PyCCKOTO (POIHOTO) S3bIKA H
SI3bIKA XUMUH.

Dopmynuposamp BHIBOIBI 110 PE3YNIbTaTaM MPOBEAEHHOTO SKCIIEPUMEHTA

Jasams 0OIIYI0 XapaKTEPUCTHKY aTOMaM, IIPOCTHIM BEIIECTBAM M COCIWHEHUSM XaJbKOTCHOB,
351eMeHTOB VA-TPYIIbI B 3aBUCUMOCTH OT UX IOJIOKEHHS B IEPUOJIMUECKOH cucteme. Xapakmepuzoeamso
CTPOCHHUE, AJUIOTPOIIHIO, PU3UIECKUE U XUMUIECKHE CBOWCTBA, MTOTyYCHHUE U IPUMEHEHHUE CEPHI.

ﬂOKClelGClWlb OTHOCHUTEJIBHOCTD MOHITHUH «METaILI» U «HEMETalll

Ilo3naBaTebHbIE: BEIOUPAIOT HanOoJee 3P(HEeKTUBHBIC CTIOCOOBI PEIICHUS 33]]a4l B 3aBUCHIMOCTH OT
KOHKPETHBIX ycJ0BHNA. OnpeessitoT OCHOBHYIO M BTOPOCTEIIEHHYIO HH(OopMaluio. Beraensior u
(bopMyYIHPYIOT TTO3HABATENFHYIO 1EJIb. AHATTM3UPYIOT OOBEKT, BBIIEISIS CYIIECTBEHHBIE U
HCCYHICCTBCHHBIC ITPHU3HAKU. YcTaHaBIUBaOT NMPUIUHHO-CJICACTBCHHBIC CBA3H. BBI6I/IpaIOT OCHOBaHUA N
KPUTEPHH JJIs1 CPAaBHEHMUSI, CEpUAINH U KJIacCUPHUKAIH 00BeKTOB. OCO3HAHHO M IPOU3BOIBHO CTPOST
peueBble BBICKAa3bIBAaHUS B YCTHOW U MUCbMEHHOM opme. BpIIBUTatoT 1 0O0CHOBBIBAIOT TUIIOTE3HI,
NpeJUIaralT Coco0bl UX MPOBEPKH.




PeryasiTuBHBIE: BHOCST KOPPEKTHUBBI U JIOMOJHEHUS B CIIOCOO CBOMX JCHCTBHI B cllyyae pacXoXASHHUS C
sTaoHoM. CaMOCTOSITENBHO (POPMYIUPYIOT MTO3HABATENBHYIO 1I€]Ib M CTPOSIT AEHCTBUS B COOTBETCTBUH C
Heil. COCTaBIISIOT IJIaH U MOCIEI0BATEIBHOCTD A1eHCTBHI. OCO3HAIOT KAYECTBO U YPOBEHb YCBOCHHUS
3HaHuil. [[pyHIMAIOT TO3HABATENBHYIO 11€J1b, COXPAHSIOT €€ MPH BHITIOJTHEHUH YUeOHBIX ACHCTBUI.

KoMmyHHKaTHBHBIE: IPOSBIIAIOT TOTOBHOCTh aJIEKBATHO PEarupoBaTh Ha HYX/IbI APYIUX, OKa3bIBaTh
MIOMOIIb ¥ YMOLIMOHAJIBHYIO OJJEPKKY MapTHEpaM. IHTepecyroTcs Uy’)KUM MHEHUEM U BBICKa3bIBAIOT
cBo€. OOMEHUBAIOTCA 3HAHUSAMHU MEXY YJICHAMH TPYIIIBI IS IPUHATHS 3P PEKTUBHBIX COBMECTHBIX
penieHuiH. YMEIOT C OMOIIBIO BOIPOCOB JI00BIBaTh HEJAOCTAIONTYIO0 HHPOPMALIUIO.

18

1

OO61as xapakTepuCTHKA
HEMETaJJIOB

CtpoeHre aTOMOB HEMETAJUIOB M MX IOJIOKCHHUE B TIEPHOIMICCKOMN
cucteme. Psax  snexktpoorpunatensHoctH.  Kpucramnndeckue
PELIETKN HEMETAJIOB — MPOCTHIX BelecTB. PU3nYecKre CBOMCTBA
HeMeTaioB.  OOmmMe  XMMHYECKHE CBOWMCTBA  HEMETAJIOB:
OKHCJIUTCIIBHBIC 1 BOCCTAHOBHUTCIIBHBIC.

JleMOHCTpaLMH. Komnexmust HEMETaJIOB. Monenu
KPHUCTATININYCCKUX peHIéTOK HECMCTAJIJIOB: ATOMHBIC n
MonekyisipHbie. O30HATOp W MPUHIUIBI ero padoThl. ['opeHue
MPOCTHIX BEIIECTB — HEMETAUIOB: cephl, (ocdopa, apeBecHOro
YIS

»

09.11

19

OO6mras XxapakTepUCTUKA
sanemeHToB VIIA-
IPYHIbl — TaJOTreHOB

l'anorensl, CTpoeHHME HX AaTOMOB M MOJEKyJl. DuU3NUeCKHe Hu
XMMHYECKHE CBOMCTBA TIallOT€HOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB TaJOT€HOB B 33aBUCUMOCTH OT MX TIOJOXEHHUS B
IepUOAUYECKON cucrteMe. HaxoxneHue rajloreHoB B PUPOJE U UX
nosryueHue. buonorndeckoe 3HayeHuEe U NPUMEHEHUE TAIOT€HOB.
HMemoncTpanmuu. OOpa3mpl TrajoreHoB — TMPOCTHIX BEIIECTB.
B3auMopeiicTBue rajaoreHoB ¢ MeTaulaMH. BeITeCHEHHE XIIOpOM
Opoma MM M0oJia U3 pacTBOPOB UX COJIeH

14.11

20

CoennHeHns rajJoreHoB

[ajioreHOBOIOPOIBI YW COOTBETCTBYIOIIME WM KHUCIIOTHI:
IUTABUKOBAs, COJIsIHAas, OpOMOBOJOPONHAs, HOJOBOJOPOJIHAS.
lanorenuapl. KadecTBeHHbIE peakIMM Ha TaJOTCHUI-HOHBI.

16.11




[IpumeHeHne coeIMHEHU I TAJIOT€HOB.
Jemonctpanus. Komnekius npupoIHbIX COeTMHEHUH XII0pa.
JladopaTopHblii onbIT. 32. Pacnio3HaBaHre rajoreHUI-HOHOB

21 Ipaxmuueckas paboma | ConsiHasi KUCIOTa KaK CHIBHBIA 3JeKTponuT. Tunmuneie peakmuu | 21.11
2. MI3ydeHue CBOMCTB KHUCJIOT, XapaKTepHBIC NJISl COJITHOM KHUCIOTHI: B3aUMOJCHCTBHE C
COJISTHOW KHCIIOTHI METaJUIaMH, OCHOBHBIMU U aM(OTEPHBIMU OKCHJIAMH, OCHOBAHUSIMH
1 ampOTepHBIMU TUAPOKCHIAMU, coysiMU. KaduecTBeHHast peakius
Ha XJIOPU-HOH.
TIpubopvr  uucdposont  nabopamopuu  POLUSLAB:  wmooyiw
usmeperus pH.
22 OOmas xapakrepuctiuka | O0mas xapakrepuctuka 1emMeHToB VIA-rpynmsl. Cepa B npupoze | 23.11
sneMeHTOB VIA-rpynnsl | 1 e€ mojydyeHHe. AJJIOTPONHBIE MOTU(PHUKAIMU Cepbl U HUX
—xanbpkoreHon. Cepa CBOMCTBAa. XMMUYECKHE CBOWCTBA CEPHI U €€ TPUMEHEHUE.
JlemoncTpauuu. Bzaumonericteue cepol ¢ metaimnaMu. ['openune
CephI B KACIIOPOJIe
IIpubopsr yugposou nabopamopuu POLUSLAB. modyas
usMepenus. memnepamypbi.
23 CepoBosiopoa u CepoBOJIOpO/I: CTpOEHUE MOJEKYINbI, (pu3ndeckue M xumudeckue | 28.11
cynbGuabl CBOIiCcTBa, moiydeHue u 3HaueHue. CepoBOJOPOJHAs KUCIOTA.
Cynbdupl 1 ux 3HaueHue. JIroMMHOpOpHI.
HMemonctpauuu. Komnekuus cynbbuansix pyd. KauecTBeHHas
peaxiys Ha Cylb(OUI-HOH
24 Kucnoponnsie Oxcun cepoi(IV), cepuucras kucnora, cynbputsl. KauectBennas | 30.11

COCAUHCHUS CCPBI

peakiys Ha CyJb(UT-HOH.

Oxkcup cepoi(VI), cepnast kucnota, cynbdatsl. Kpucramioruaparsl.
KavecTBeHHast peakiys Ha Cyab(haT-noH.

JemoncTpauuu. O0eclBeUNBaHUE OKPALIECHHBIX TKAaHEH U I[BETOB
CEPHUCTBIM Ta30oM.

B3anMozaencTBre KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTBHI C MEIBIO.
OOyrnnBaHue OPraHUYeCKUX BEUIECTB KOHIICHTPUPOBAHHON CepHOU




KHCJIOTOM.
JlaGopaTopHblii onbIT. 34. KauecTBeHHbIE peakiuy Ha cynabgart-
HOHBI

23 8 Ipaxmuueckas paboma | CepHas KHCIOTa KaK CHJIBHBIA 3JIeKTpoiuT. Tunwuneie peakiuu | 05.12
3. M3yueHue cBOWCTB KHCJIOT, XapakKTepHble Ui pa30aBICHHOW CEPHOM KUCIIOTHI:
CEPHOI KHUCIOTHI B3aMIMOJICHCTBHE C METaUIAMHU, OCHOBHBIMH U aM(OTCPHBIMH
OKCHJIaMH, OCHOBAaHUSIMH M aM()OTEPHBIMH THAPOKCHUIAMH, COISIMH.
KauecTBenHas peakius Ha CyIb(paT-HOH
TIpubopvr  uucdposont  nabopamopuu  POLUSLAB:  wmooyiw
UsMepeHus 2NeKMPUYECcKol NPOBOOUMOCHIU, MOOYIb usmepeHus pH.
24 9 OO6mas xapakrepuctaka | OOmias XapakTepHCTHKA IJIEMEHTOB VA-rpymmbl. A30T, crpoenue | 07.12
XUMHYECKHX DJIEMEHTOB | aTOMa M MOJEKYIbl a3oTa. Ou3nveckue U XMMHYECKHUE CBONCTBA U
VA-rpymibl. A30T MPUMEHEHHE a30Ta. A30T B IPUPOJIC M €r0 OMOJIOTHIECKas POJIb.
JleMOHCTpaLMH. Huarpamma «CocrtaB BO3TyXa.
BuneodparmenTsl u cnaiasl «l[ITuusu 6azapen»
25 10 Avmvuak. Conu aMMOHHS | AMMHMAK, CTpOEHHE MOJEKyJIbl W (u3udyeckue cBoiictBa. | 12.12

AMMHauHasi BOJa, HAIIATBIPHBIM COUPT, TUIpPAT aMMHAKa.
JloHOpHO-aKIIENTOPHBI MEXaHW3M O0pa30BaHHUs CBSI3M B KaTHOHE
aMMoHMs. BoccTaHOBHUTEIIBHEIC CBOMCTBA aMMHUAaKa.

Comu amMMOHMS W UX NpuMeHeHue. KauecTBeHHas peakiusi Ha
KaTHOH aMMOHUS.

Jemonctpamun. Ilonyuenue, coOupanue © pacro3HaBaHUE
aMMHMaka. PasiioxeHue nuxpomara aMMOHHS.

JladopaTtopHublii onbiT. 36. KauecTBeHHass peakmus Ha KaTHOH
aMMOHHS

TIpubopvr  uucdbposont  nabopamopuu  POLUSLAB:  wmoodyiw
UBMEPEeHUsl JNeKMPUYECKOU NPOOOUMOCINU, MOOYAb usmeperus pH.




26 11 Ipakxmuueckas paboma | [lonmyuenue, coOWpaHWe W pacro3HaBaHHe amMmuaka. M3ydenwe | 14.12
4. IlonyyeHue aMMHaka | pacCTBOPUMOCTHM aMMHaKa B BOJE M XapaKTEPUCTHKA OCHOBHBIX
Y M3y4YEHHE €TI0 CBOMCTB | CBOMCTB Tujapara aMmuaka. KadecTBeHHass peakiusi Ha KaTHOH
aMMOHUS
27 12 Kucnopomusie OxcHIbpI a30Ta: HECOIEO0Pa3yIONIUe H KHCIIOTHBIE. 19.12
COEJIMHEHUS a30Ta A3oTHCTast KUCIIOTA U HUTPUTBHI.
28 13 CaoiicTBa a30THOM | A30THasg KucioTa, €€ TodydeHue U cBoictBa. Hutpate! | 21.12
KHUCIIOTBI HemoncTpanuu. B3anmoneiicTBie KOHUEHTPUPOBAHHOW a30THOM
KHCJIOTHI ¢ MeJblo. ['openne u€pHoro nopoxa. Paznoxenue Hutpara
KaJIMs ¥ TOPEHUE IPEBECHOTO yrojbKa B HEM.
JlaGopaTopHubiii  onbiT. 37. XUMHUECKHE CBOHCTBA a30THOM
KHCJIOTHI KaK 3JIEKTPOJINTA
29 14 ®docdop u ero ®ochop, crpoenne atoma u amiorponms. Dochumsl. Dochun. | 26.12
COCTMHEHUS Oxkcua pocdopa(V) u dochopnas kuciaora. DocdaTsl.
Nemoncrpauuu. OOpa3mbl MPUPOIHBIX CcoeAMHEHHUH ¢ocdopa.
['openne docdopa Ha Boznyxe u B kucinopoze. [lomyuenue 6emoro
docdopa 1 UCTIBITAHUE €T0 CBOMCTB.
JlaGopaTopusiii onbiT. 38. KauecTBeHHast peakiius Ha ¢ocdar-uon
30 15 OOmras xapakrepuctuka | O0mas xapakTepucTuka 3j1eMeHToB |VA-rpynmel: ocoGeHHocTH | 28.12

aneMeHToB |V A-
TPYIIBLL. YTIEPOX

CTPOCHHA aTOMOB, ITPOCTHIX BCIICCTB U COGJII/IHCHI/II\/'I B 3aBUCHUMOCTHU
OT IOJIO)KEHHS JJIEMEHTOB B NEPUOAMYECKON CHCTEME. YTJIEpOX.
KpyroBopot yrinepona B npupoje. AIOTPONHbIE MOAU(PUKALNU:
anMas, rpagur. AMOp(dHBIA yriepoj: caxka, IPEBECHBIH Yroib.
Ancopbuusi. XuMudeckue cBoiicTBa yriaepona. Kokcoxumuueckoe




MIPOU3BOCTBO H €T0 MpoayKius. KapOoumpl.

HMemonctpanuu. Komnekius «O0pa3ubl TPUPOIHBIX COEAMHEHUN
yriuepona». Iloptper H. JI. 3emmnckoro. Ilormomenue
AKTUBUPOBAHHBIM YIJIEM pPACTBOPEHHBIX BEIIECTB WU Ta30B.
YcrpoiicTBO npoTUBOrasa

31 16 Kucnopoausie Oxcun yrnepona(ll): crpoenue monexynsl, nonydenue u coiicta. | 09.01.2024
COCAMHEHUS yriiepoja Oxkcup yriepoaa(IV): crpoeHre MoJieKyJbl, MOTyYeHUE U CBOMCTBA.
VYronbHast kucinota. CoaM  YroiabHOW KHUCIOTHI: KapOOHATHI H
runpokapOoHaTel. TexHUueckas U MuIIeBas coja.
JlaGopaTopubiii onbiT. 39. [lomyueHne M CBOMCTBa YroJibHOU
KHCJIOTHI
32 17 Ilpakmuyeckasa paboma | Ilonydyenue, cobupaHue U paclo3HaBaHUE yriekucinoro rasa. | 11.01
S. [Tonyyenue | I3yueHne pacTBOPMMOCTM  YIVIEKHMCIONO Tra3a B BOJIE H
YIJIEKUCIIOr0  ra3a M | XapaKTepUCTUKAa  KUCJIOTHBIX  CBOMCTB ~ YrOJBbHOM  KHCIIOTBHI.
W3YUCHHE €r0 CBOHCTB KadecTBeHHas peakiyisi Ha KapOOHAT- U THAPOKAPOOHAT-HOHBI
33 18 VYTI1eBOI0OPOIBI Opranudeckas Xumus. YTriaeBogopoabl. Meran, 3TaH u nponad kak | 16.01
npe/elibHbIe (HACBIIIEHHBIE) YIIEBOAOPOAbl. DTWICH U alleTHIICH
KakK HenpeeNbHbIe (HEeHACBIIIICHHBIE) yIJI€BOJOPO/IBI.
CtpykTypHBlE  (QOpPMYNIBI  OpraHMYECKHMX BEIIeCTB. [ opeHme
YTJIE€BOIOPOIOB. Peakiuu  pgeruapupoBaHHs — MpEIENbHBIX
YTIJIEBOJOPO/IOB.
JemoncTpanuu. Mojenu MoOJIEKyl MeTaHa, 3TaHa, JTUJIEHA U
aneTwieHa. BzauMopeilicTBue JTWwieHa ¢ OpOMHOH BOJOH U
pacTBOPOM MepMaHTaHaTa Kajus
34 19 Kucnoponconepxa- Cruptel. OTWUJIOBBIA cnUpT, €ro mnoiydeHue, npumeHenue u | 18.01
A€ OPTAaHUYECKHE dusmonornueckoe aencTtBue. TpEXaTOMHBIM CHOUPT TIJIMIICPUH.
COETUHEHUS VYKcycHas KUCIIOTa KaK MPeICTaBUTENb KapOOHOBBIX KUCIIOT.

JemoncTpanuuu. OOmye XUMUYECKHE CBOWCTBA KHUCIOT Ha
npuMepe yKCycHOM kucinorTel. KauecTBeHHass peakuuss Ha
MHOTOaTOMHBIE CITUPTHI




35

20

Kpemnnii u ero
COCAMHEHUS

KpemHuii, cTpoeHne ero aromMa M HaxXOXACHUE B NPHUPOJE.
CpoiictBa kpemuus. Cunmununasl U cuwnad. Oxceun kpeMHusi(IV).
KpemHuueBas kucinoTa u €€ coiu.

Nemoncrpaunu. Komnekius «O0pa3nbl NPUPOIHBIX COEIUHEHUH
KpeMHUs». Kosulekuus crekia, KepaMuKH, LIEMEHTa U H3JeNui U3
HUX.

Jladopatopubie onbiThl. 40. IIpomyckaHue yriIeKHMCIOro Tasa
4yepe3 pacTBOp CUJIMKATa HaTpus

23.01

36
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CunmmkartHast
MPOMBIIIIEHHOCTh

IIponsBoacTBO cTekna M LeMeHTa. [Ipoaykums CHIMKaTHOU
NPOMBIIIJIEHHOCTH: ONTHYECKOE BOJIOKHO, KepamMKka, (apdop,
¢asHc. OnTHYECKOE BOJIOKHO.

JemoncTpannu. KoyuieKkiys npoayKIuy CUIIMKaTHOM
IPOMBINUIEHHOCTH. Buneopparments! u cnaiias! «IIponsBoacTtso
CTEKJIa U LIEMEHTa

25.01

37

22

HonyquI/Ie HEMCTAJIJIOB

Hemertamisl B mnpupoae. @PpakiMOHHAs MEPETrOHKAa >KUIAKOIO
BO3JlyXa Kak cmoco0 TONMydeHHs KHCIIOpOAa, a30Ta W aproHa.
[Tonyyenune Qocdopa, kKpemHuUs, Xxjgopa, HoAd. IJICKTPOIU3
pacTBOpPOB.

JdemoHcTpanuu. Komnexuus «IIpuposiHbie COEIMHEHUSI
HEeMeTaIoBy. BumeodparmMentsl u  chaiiabl  «DpakimoHHAS
MEepPEroHKa JKUJKOTO BO3ayXa». BumeohparMeHThI M CIIAWIBI
«ITonmyuenue BOJOpO/IA, KHCJIOpOJa i rajorcHOB
AIEKTPOJUTHICCKUM CIIOCOOOM)

30.01

38
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[Tonyuenue BaxxHENIIUX
XUMHYECKHUX
COEJIMHEHUN HEMETAIIIOB

ITonmyueHnue cepHOM KHCIOTBI: ChIPbE, XMMM3M, TEXHOJOTMYECKas
CXe€Ma, METOJ KHIIIEro cjos, MpUHLUUIBI TermiooOMeHa,
IIPOTUBOTOKA U HUPKYISIUK. OneyM.

ITpon3BOACTBO aMMHUaKa: ChIpbE, XUMU3M, TEXHOJIOTHYECKast CXeMa.
JdeMoHcTpanun. Mozenu anmaparoB Ui NPOU3BOJCTBA CEPHOU
KHCIOTBL. Mozenp Kursmero cios. Molenb KOJIOHHBI CHHTE3a
ammuaka. Bupeodpparmentsl u cnaiinel «lIpous3BoicTBo cepHOH
KUCJIOThIY. Bumeodparmentet wu  cnaiasl  «lIpousBoncTBo

01.02




ammuakay. Koyteknus «CoIpbé 115 TOTYYSHUST CEPHOM KUCIOThD)
39 24 O06o01eHne 1Mo TeMe Ypok-ynpaxHeHHe ¢ HCIOJIb30BaHUEM caMocCTosTenbHOU pabdoTel | 06.02
«Hemerabl 1 ux 10 BBITIOJIHEHHIO IPOBEPOYHBIX TECTOB, 3aJaHUI U YIPAKHCHUN
COCJTMHCHUS
40 25 Koumponvnas paboma 2 o reme «HeMeTauibl 1 UX COSAMHCHHSD) 08.02

MetaJiibl U X coeauHeHust (16 1)
Ilnanupyembie pe3yabTaThl

HpeIlMeTHLIe: Ob6wscHAmMb, YTO TAKOE METAJIILI, YTO TaKOE P AKTUBHOCTHU METAJJIOB.
Ilpumensamo €ro sl XapaKTEPUCTUKA XMMHYECKHX CBOMCTB IMPOCTBIX BEIIECTB-METAIIIOB. Obvsicusamos
3TUMOJIOTHIO Ha3BaHUS I'PYIIIbI «IIEJIOYHBIC METAIIBIY, «II€JI0OYHO3EMEIbHbBIE METAIIIBI.

0606wams cCUCTEMY XMMUYECKHX CBOMCTB METAJJIOB KAK «BOCCTAHOBUTEIIBHBIC CBONCTBAY.

Cocmasnsims MOJEKYJIApHBIE YPAaBHEHUS peaKLUi, XapaKTepU3YIOLINX XUMHUUECKHE CBOMCTBA METAJIOB B
CBETE yuyeHHs 00 OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX MPOLIECCAX, @ PEAKIMU C YYaCTUEM 3JIEKTPOJIHUTOB,
IIPEJICTABIATh TAK)KE U B MOHHOM BHJIE.

Habnooams n onuceiéams peakiii MEXy BEIIECTBAMH € IOMOILBIO PYCCKOTO (POIHOTO) S3bIKa U A3bIKA
XUMUH.

CaMoOCTOATENbHO  1po60OUms  OMBITHI, TOATBEP)KAAIOIIME XUMHUYECKHE CBOMCTBA METaJIOB, C
cOOJII0ICHUEM MPaBUIJI TEXHUKHU 0€3011aCHOCTU

Jasams OOILYIO XapaKTEPUCTUKY ILIEIOYHBIM METaJJIaM 110 MX MOJOXEHHUIO B MEPUOJANYECKON cHCcTeMe
xumuueckux oanemeHtoB JI. WM. MengeneeBa, o0myr0 Xxapakrepuctuky wertamiaMm |IA-rpymnmsl
(11eJ109HO3eMENTbHBIM METaJlIaM) 10 UX MOJIOKEHUIO B MIEPHUOAMYECKON CUCTEME XMMHUYECKUX JIEMEHTOB
. . Menneneesa.

Xapaxmepuzoeams antOMUHUI 1O €T0 MOJOXKEHHUIO B NIEPUOJUYECKON CUCTEME XUMUYECKUX DJIEMEHTOB
J. 1. Menneneera.

Onucvigams CTpoeHUE, (U3NYECKHE M XUMHUYCCKHE CBOMCTBA aJIOMMHUS, >Kelle3a MOATBEpXKAas HUX
COOTBETCTBYIOLMMH YPaBHEHUAMHU PEAKLIUN.

Ob6vsacuams BOMCTBEHHBIN XapaKTep XUMHUECKUX CBOMCTB OKCHJIA U THAPOKCHU/IA AIFOMUHMS U XKeJe3a.
Konxpemuszuposams 31€KTPOIUTUYECKOE NIOIYYEHNUE METAIJIOB ONIMCAHUEM ITPOU3BOICTBA AJIFOMUHMSL.
Ycmanagnueams 3aBUCUMOCTh 00JIACTEH NMPUMEHEHHs AJTIOMHHUS, JKeJe3a W MX CIUIABOB OT CBOMCTB




O9THUX BCUICCTB.

Xapaxmepusosams CTpoeHHE, (U3NIECKUE M XUMHUYECKHE CBOMCTBA INEJOYHBIX M IIEIOYHO3EMENBHBIX
METAJUIOB B CBETE€ OOIIEro, OCOOCHHOIO M EIWHUYHOTO, XWMHUYECKHE 3JIEMEHTBI-METAUIbl 10 HX
MOJIOKEHUIO B epuoandeckoi cucteme /1. 1. Menneneena.

Ilpeockasvieamsy PpusnuecKkue 1 XUMHUUECKUE CBOWCTBA OKCHJIOB M THAPOKCH/IOB IIEJIOYHBIX METAJUIOB Ha
OCHOBE MX COCTaBa M CTPOCHMS M TOATBEP)KIATh MPOTHO3Bl YPAaBHEHUSIMH COOTBETCTBYIOIINX DPEAKIIHH,
¢u3nueckne U XUMHUYECKHE CBOWCTBA OKCHIOB M THAPOKCHIOB MeTayuioB ||A-rpynmbl Ha OCHOBE UX
COCTaBa M CTPOCHUSI U n0OmMEepi#cOams POTHO3BI YPAaBHEHUSIMA COOTBETCTBYIOIINX PEAKINH.
Ob6vacHamb TIOHATHE <«OKECTKOCTH BOABIY, «KOPPO3HSI».

Paznuuams BpeMEHHYIO U TIOCTOSTHHYIO )KECTKOCTD BOJIBL.

IIpeonacams criocoOBl yCTpaHEHHS KECTKOCTH BOJIBI.

Paznuuams XUMUYECKYIO M SJIEKTPOXUMHUYECKYIO KOPPO3HIO.

Hnmocmpuposams TIpUMEpPaMH TIOHITHS «KOPPO3USL», «XUMHUYECKas KOPPO3USL», «IJICKTPOXUMHUYECKAs
KOPPO3HSI».

Xapakmepuzoeams ciocoObI 3aIIUTH METAIJIOB OT KOPPO3HUU

IIposooums, Habaooams U onucvléams XUMHUYECKUNA SKCTIIEPUMEHT C COOJIOJCHHEM MpPaBUI TEXHUKH
0e30macHOCTH

Ionyuams, cobupamv W pacnosnaéamv  yriaekucnslid r1a3. Obpawambcs ¢ 1a00paTOPHBIM
000pyI0OBaHNEM H HaTrpeBATEIHHBIMH ITPUOOPAMH B COOTBETCTBUH C TIPABUIIAMU TEXHUKH O€30MTaCHOCTH.

IIpo6ooume pacy€Tbl MO XUMUYECKUM (OpMyJaM M YpaBHEHHUSIM DPEAKLHM, MPOTEKAIIUX C y4acTHEM
LIEJIOYHBIX METAJUIOB U UX COCIUHEHUN

Ilpoenosuposams CBOWCTBA HE3HAKOMBIX METAJUIOB MO IMOJOKEHUIO B MEPUOJAMYECKON CcHUCTEME
xumuueckux 3semenToB . . Menaeneena.

Yemanasnueams npuaMHHO-CIEACTBEHHBIE CBSA3U MEXKIY CTPOCHUEM aTOMa, BUIOM XUMUYECKOU CBSI3U U
THTIOM KPUCTAJUTMYECKON PEMIETKHA Y METAJUIOB — MPOCTHIX BEIIECTB M MX COSTUHEHUHN

IMo3HaBaTebHBIE: OCYIICCTBISIOT MOMCK | BhIACIEHHUE HeoOXoaumoin nHpopmaimu. [IpoBoasaT ananus
CIoCcO0OB pElIeHUs 33Ja4H C TOYKU 3pEHUS UX PALIMOHAIBHOCTH U SKOHOMUYHOCTHU. BIOMparoT 3HaKoBO-
CHMBOJIMYECKUE CPEACTBA AJis MOCTpoeHus Mojeau. CTpyKTypupyroT 3HaHusi. OCO3HAHHO U MTPOU3BOJIBHO




CTpPOSIT peyYeBbI€ BHICKA3bIBAHUS B YCTHOM U MUCbMEHHOU (hopme. MoIeTupyIOT YCIOBHS C TOMOUIBIO
CXEM, PUCYHKOB; CTPOST JIOTHUECKNE LENOYKHU paccyxaeHuil. COCTaBIAIOT 1IEJI0€ U3 YacTel,
CaMOCTOSITENIBHO TOCTPanBasi, BOCIOIHISA HETOCTAIOIINE JIEMEHTBI. BOCCTaHAaBIMBAOT IPEIMETHYIO
CHUTYaIUI0, OITMCAHHYIO B 3aJiaue, MyTéM nepedopMyIHpOBaHusl, YIPOIEHHOTO IIepeckas3a TeKCTa, ¢
BBIJICJIEHUEM TOJIBKO CYILIECTBEHHOM Ui pelleHHs 3aaun HHpOopMaluu. YCTaHaBIMBAIOT IPUYUHHO-
CJIEJICTBEHHBIE CBSI3U. BHIOMpAIOT OCHOBAHMS U KPUTEPUHU JJISi CPAaBHEHHS, CEpUAIMU U KJIACCU(PHUKAIINN
00BEKTOB. BBIABUratoT 1 000CHOBBIBAIOT THITOTE3bI, IPEIArat0T CIOCOOBI X MTPOBEPKH.

PeryasiTuBHbI€: BHOCST KOPPEKTUBBI U JIOTIOJIHEHUS B CITIOCOO CBOMX JICHCTBHIA B CIIydae pacXOXKICHHS C
3TasoHOM. CaMOCTOSITENBHO (POPMYTUPYIOT MO3HABATEIbHYIO 1I€JIb U CTPOSIT JEHCTBUS B COOTBETCTBHHU C
Hell. CoCTaBIAIOT IUIAH U NOCIEA0BAaTENbHOCTD IeHCcTBUN. OCO3HAIOT Kaue€CTBO U YPOBEHb YCBOEHUS
3HaHui. [[pyHIMMaOT NO3HABATENbHYIO 11€Jb, COXPAHSAIOT €€ MIPU BHINOJHEHUH Y4EOHBIX 1eHCTBHM.
KpuTtnuecku o1ieHMBaIOT MOJIYyYEHHBIN OTBET, OCYIIECTBISAIOT CAMOKOHTPOJIb, IPOBEPSISI OTBET HA
COOTBETCTBUE YCIOBHIO. BHOCST KOPPEKTHBBI M JJOMIOJHEHHS B CLIOCOO CBOUX IEHCTBU.
KoMMyHUKaTHBHBIE: YUaTCsl YIPABIATh MOBeieHuEM napTHEPa. OOMEHUBAIOTCS 3HAHUSIMH MEXTY
YJIeHAMM TPYIIbI A1 TPUHATHA 3 (EKTUBHBIX COBMECTHBIX PEIICHUNA. YMEIOT C MOMOIIIBIO BOIIPOCOB
JOOBIBATh HEJJOCTAIONIYIO HH(OPMAIHIO. AJIEKBATHO UCTIOIB3YIOT PEUEBBIC CPEACTBA ISl IUCKYCCUU U
apryMeHTaluu CBOEH MO3UIHH.

41 1 Oo61as [lonoxeHne MeTaNJIOB B TMepUOAUWYECKON cuctemMe xumuueckux | 13.02
XapaKTEepUCTHKA sanemeHToB JI. 1. MeHneneeBa, CTpOEHUE MX aTOMOB M KPHUCTAJIJIOB.
METaJIJIOB Meramnnueckasi CBSI3b M METANIMYECKAs] KpUCTAJUIMYECKAs PEHIETKA.
®u3nYecKrue CBOMCTBA METAJUIOB: 3JIEKTPO- U TEIIONPOBOIHOCTD,
OTpa)kallas CIOCOOHOCTh, IUTACTUYHOCTh.  YUEpHBIE ¥ IIBETHHIC
METaJIJIbL.
42 2 XUMHUECKUE Mertamipl Kak ~ BOCCTAHOBUTENIH.  OJJIEKTpoXUMHUYeckuil  psx | 15.02
CBOIMCTBA METAJLJIOB HanpspKeHUW. B3anmoneicTere METAIOB C HEMETAIaMU, OKCUIaMU,

KHCJIOTaMH, COJIAIMHU. AJTIFOMUHOTEPMHUS.

JdemoHcTpanuu. B3anmoaencTeue HaTpys, JINTUS U KAJIBLMS C BOJOM.
l'openne Hatpusa, MarHus U Kene3a B Kuciopozae. Bcemblika
TEPMHUTHOUN cMecH. B3aumMoaencTBIUE CMECH OPOLIKOB CEPBI U JKEJe3a,
LIMHKA U cepbl. B3auMopaeicTBuEe alfOMUHUS C KUCIOTAMM, IIEIOYAMHU
U BOJOW. BsauMojneWcTBME Kele3a W MEIH € XJIOPOM.




B3anMopeiictBre MenHM ¢ KOHLEHTPUPOBAHHOW CEPHOM KHCIOTOW M
a30THOM KUCJIOTOH (pa30aBIIeHHOMN U KOHIIEHTPUPOBAHHOM ).
JlaGopaTtopHublii onbiT. 41. B3aumoneiicTBue xene3a ¢ pacTBOPOM
cynbdara menu(Il)

13 O6mmas CrtpoeHre aToOMOB W IMPOCTHIX BEMIECTB. 3aBUCUMOCTh ¢usndeckux u | 20.02
XapaKTepUCTHKA XUMHUYECKHX CBOWCTB IIEIOYHBIX METAIJIOB OT 3apsoB SAep HX
aneMeHToB |A- aToMoB. OKCHIIBI U THIPOKCUABI MIEJIOYHBIX METAJUIOB, UX MOTyYSHHE,
TPYIIIBI CBOICTBA U MPUMEHEHHE

demoncTtpanmus. Okxpacka TUIaMEHH COCIWHEHUSAMH  IIEJIOYHBIX
METaJJIOB

14 Conu meno4HbIx . Baxneiimme conu IeI0YHBIX METAJUIOB, UX 3HaYeHue B npupoje u | 22.02

METAJIIOB KHM3HH YEJIOBEKA.
45 O6mas CTpoeHre aTOMOB W IMPOCTHIX BEIIECTB. 3aBUCUMOCTh (pu3ndeckux u | 27.02
xapaktepuctuka |lA- | XUMHYECKHX CBOICTB IIEIOUYHO3EMENBHBIX METAJIJIOB OT 3apsA0B sAEp
CPYIIIBI ux aToMOB. OKCH/IbI U THAPOKCHU/IBI IEJIOYHO3EMENBHBIX METAIJIOB, UX
MOJTy4YEeHUE, CBOMCTBA U IPUMEHEHUE.
JeMoHCcTpanum. Okxkpacka IUIaMEHU COETMHEHUSIMU
[IETIOYHO3EMENIbHBIX MEeTaJIOB. ["alenne u3BecTu BOIOM.
JlaGopaTtopHblii onbIT. 42. [ToydeHre N3BECTKOBOM BOJIBI U OTBITHI C
HEM.
46 Conn Baxneiime coiu IMmMEIT0YHO3EMEILHBIX META/IOB, MX 3HaudeHue B | 29.02
HIEIOYHO3EMENbHBIX | MPUPOJIE U KU3HU dyenoBeka. KapOoHaThl u ruApOKapOOHATHI KaIbIIHA.
METaJUIOB
47 JKécTkoCTh BOJBI 1 JKéctkocTh BOABI: BpeMeHHass W moctosHHas. CrocoObr ycrpanenus | 05.03

CIocoOBbI €é
yCTpaHEHUS

BPEMEHHOU  KECTKOCTH. CrocoObl  ycTpaHEHHUS TMOCTOSSHHOMN
KECTKOCTHU.

Jdemoncrpaumuu. Ilonydyenne KECTKOM BOABI B3aUMOICHCTBUEM
VIJIEKUCIIOTO C  M3BECTKOBOM BOAOM. YCTpaHEHHE BpPEMEHHOMH
KECTKOCTH  KUISIUEHHEM M J00aBICHHEM COAbL. Y CTpaHEHHUe
MOCTOSIHHOM >KE€CTKOCTH A00aBiaeHHeM cofbl. NOHUTHI U MPUHLIMIT UX

neiictBus (BuaeodparmMenr)




48 8 Ipaxmuuecxas [Momyuenne k€cTkoit Boabl B3amMmojelicTBueM yriekuciaoro c¢ | 07.03
paboma 6. JKECTKOCTh | U3BECTKOBOM BOJOH. YCTpaHEeHME BPEMEHHOW JKECTKOCTH BOJBI
BOJIBI M CTIOCOOBI €€ KUIISTYeHHEM U J100aBlIEHHEM COJAbl. YCTpaHEHHE MOCTOSHHOM
yCTpaHEHHUS XKECTKOCTU BOJIBI IOOABICHUEM COJIBI.
HcnpiTanue %ECTKOM BOAbI pACTBOPOM MbLIA
49 9 AJTIOMUHHH U €TO CoenuHeHus allOMUHUS B Tpupoje. Xumudeckue cBorictBa u | 12.03
COCIMHEHUS npuMeHeHne amoMuHusA. OCOOEHHOCTH OKCHJa W THIPOKCHA
ATIOMUHHUS  Kak aM(OTepHbIX coenuHeHuil. Baxueimme comu
AIOMUHMS (XJIOpHI, CyIbdar).
Jdemoncrpanuu. Komnekuus TPUPOIHBIX COSAMHEHHUN alFOMHHHUS.
Buneopparmentst u  cmaiinel  «OKcHI  alIOMUHUSL U €TO0
Moaudukaruny. [lonydenne amdoTepHOro ruapoKcUIa aATIOMUHUS U
HCCIIEOBAHUE €T0 CBOMCTB
50 10 Kenezo u ero OcobenHoctu cTpoeHus aroma kene3a. JKemeso B mpuposae. | 14.03
COEMHEHUS Baxneitmue pyas! xeneza. Okcunpl u rugpokcusl xenesa(ll) u (I1).
JlaGopaTopuble onbIThl. 43. [lonydyenue ruapoxcunon sxenesa(ll) u
(1. 44. KauecTBeHHBIE peaKIMK Ha KATHOHBI XKeJe3a.
51 11 Conu xernesa Comu xene3a(Il) u (III). ObHapykeHUe KaTHOHOB JKene3a B pactBope. | 19.03
3HaueHHe COCMHEHUN Kene3a.
JlaGopatopubie onbIThl. 44. KadyecTBEeHHbIE pEaKIMM Ha KAaTHOHBI
xKeesza
52 12 Ilpaxmuueckasn Perienue sxcnepuMeHTaIbHBIX 33/1a4 Ha pacno3HaBaHue U nomxydenue | 21.03
paboma 7. METAJJIOB U UX COCIUHECHUHN
Pemenue
AKCTIEPUMEHTAIIBHBIX
3a/1a4 1o Teme
«Mertanmab»
53 13 Koppo3zus metamios u | Koppo3us razoBas (XUMHUYECKast) U SJEKTPOXUMHUYCCKAs. 3alluTa 02.04




CII0COOBI 3aIHUTHI OT
Heé

METaJJIOB OT KOPPO3HH.
HemoncTpanun. Komnekuus «XUMHUYECKHE HUCTOUYHHUKH TOKa.
Pe3ynpraThl IIUTENBHOTO S3KCHEPUMEHTA IO H3YYEHUIO KOPPO3UHU
CTaJIbHBIX U3/IeJIUH B 3aBUCUMOCTH OT YCJIOBHUM MPOIIECCOB

o4 14 Mertasiel B ipupoze. | Meramnsl B npupoge. [lonarue o meramnyprun. Yépnas u userHas | 04.04
[TonsiTre o METaJUTypIusl. [Tupomerannyprus, THJIPOMETAIUTYPIUs,
METaJuTypruu anekTpomeTaityprus. Jlomennslii npomnecc. Ilepepaborka uyryna B
CTaJIb. DJIEKTPOJIN3 PACILIABOB.
JemoncTpanuu. Boccranosinenue menn u3 okcuga meau(ll)
BosioposioM. Buneodparments! u crnaiiasl «IIpon3BoACcTBO UyryHa u
ctanmy. BuneodparmenTs u ciaiiasl «M3nenus u3 9yryHa u CTaim.
Buneogparments! u cnaiiapl «I[[pou3BoICTBO aIFOMUHUS
55 15 ITpomexyTouHas 09.04
aTTecTaIys
56 16 O6o0meHue 3HaHUN | YPOK-YIPaKHEHHE C KCIOJb30BaHUE CaMOCTOsITeNbHOW paboTel mo | 11.04
110 TeMe «MeTaulbl» | BBIIOJHEHUIO IPOBEPOUYHBIX TECTOB, 3aJaHUN U YIIPAKHEHUH
57 17 Konumponvnasa pabom 3 no reme «MeTtasibi» 16.04
XuMus v OKpyKammas cpena (4 1)
HpeIIMeTHbIe: Humezpuposams cBefieHHs 1O (PHU3UYECKOH reorpaduu B 3HAHHUS O XHMHUYECKOM
OpraHW3alNH TJIAHETHI.
Xapakmepuzo6amb XUMUYECKHIA COCTaB Ie0JIOTHIYECKUX 000JI0ueK 3eMITH.
Pasznuuams MuHepanbl ¥ TOPHBIE TOPOJIBI
Xapakmepu306ams NCTOYHUKHA XUMUYECKOT'O 3arpsI3HEHUS OKPY>KAIOLIEH CpeIbl.
Onucvigams T100aTBHBIE SKOJIOTUYECKHE TPOOIEMBI, CBS3aHHBIE C XUMHUYECKUM 3arps3HEHHUEM.
IIpeonaezams MyTH MUHUMH3ALKUN BO3IEHCTBHS XMMUYECKOTO 3arpsi3HEHUS HA OKPYKAIOIIYIO Cpeny.
IIpusodums IpUMEPHI MEKITYHAPOIHOTO COTPYIHUYECTBA B 00JIACTH OXPaHBI OKPYKAIOMIEH CPeIbl OT
XMMHUYECKOT'0 3arpsi3HEHUsI
58 1 Xumnueckuit coctaB | Ctpoenne 3emiu: sIpo, MaHTHUsS, 3€MHas Kopa, JuTtocdepa, | 18.04

IUTAHETHI 3eMIIA

ruapocdepa, armochepa. Xumuueckud coctaB 3emiu. [‘opHble
nopojsl. Munepassl. Pynbl. ITone3nblie HcKomaemble.




Jemounctpanuu. BuneodparmenTs! u cnaiiapl «CtpoeHue 3eMin u eé
XUMHUYECKHH cocTaBy. Koiekuus MHUHEpaloB U TOPHBIX IOPOJ.
Komnekuus «Pyapl MeTamioBy.

JlabopaTopHsblii onbIT. 45. 13yuenue rpanuta

59 Oxpana okpyxatomieil | ICTOUHHKM ~ XMMHUYECKOTO  3arps3HEHHsl OKpyxkaromei cpensl. | 23.04
cpeasl OT O30HOBBIE JIBIPHI.
XAMHUYECKOrO demoncTpanmuu. Buaeopparmentsl u  cnaiinbl  «lo6anbHbBIE
3arpsi3HEHUS HKOJIOTHYECKHE TIPOOIEMBI YeJIOBEUSCTBA»

60 [TocnenctBus I'moGanpHbIE HKOJIOTUYECKHE MPOOJIEMBI: Hapymenue | 25.04
AQHTPOIIOT€HHOI'0 OMOT€OXMMHUUYECKUX  KPYrOBOPOTOB  XMMHUYECKMX  3JIEMEHTOB,
BIIMSTHUS HA MOTEIUICHUE KIIMMaTa, KUCIOTHBIE JTOXKIN H .
OKPY’KaIOIIYIO cpey

61 Bonpocsr MexnyHapOoIHOE COTPYJHUYECTBO B 00NacTH oxpaHbl okpyxkatomieit | 30.04
MEX1YHapOJIHOTO Cpellbl OT XUMUYECKOTO 3arpsi3HeHus. «3enEHas XUMHUSD.

COTPYAHUYECTBA B
00J1aCTH OXpaHBbI
OKPYKarOILIEH Cpeabl

O0600meHnne 3HAHWI 0 XMMHUHM 32 KyPC OCHOBHOM IIKOJIbI.
IMoaroroBKa K OCHOBHOMY rocyaapcTBeHHoMY 3k3ameny (OI'9) (7 1)

IIpeameTHble: [Ipeocmasnsame uHPOpMaUio 110 TeMe «IlepHOANYECKUN 3aKOH M MEPHOAMYECKas
cucremMa J[. . MenneneeBa B cBET€ TEOpUH CTPOCHHS aToMa» B BHJE TaOJdHIl, CXEM, OIOPHOTO
KOHCIIEKTa, B TOM 4Hcie ¢ npuMeHenueM cpencts MKT.

Buvinonnams TeCTOBBIE 3aJaHU 110 TEME.

IIpeocmasnsams nHPOpMAIHIO TIO TeMe «BUIbI XUMUYECKOW CBA3HU U TUIBI KPUCTAITUYECKUX PEIIETOK.
B3aumocBsI3b CTPOEHMS U CBOMCTB BEIIECTB» B BUJIE€ TA0JIUL], CXEM, OIIOPHOTO KOHCIIEKTA, B TOM YHUCJIE C
npuMmeHenuem cpeacts UKT

Ilpeocmasnames wHpopMammio 1o Teme «Kiaccupukanuss XMMHUYECKHX pEaKIuil 1O pa3inyHbIM
MpU3HaKaM» B BHJIEe TaOJHUII, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM 4Hclie ¢ mpuMeHneHueM cpeacts UKT.
Xapakmepuzo6amv OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKLMH, OKHCIUTEIb U BOCCTAHOBUTEID,




obmue, ocoOCHHBIE W WHAMBUAYyaJbHbIE CBOWCTBA KHUCIOT, OCHOBAaHWUN W COJIEM B CBETE€ TEOPUH
AIEKTPOIUTUYECKON JTUCCOLUALNY.

Omauyams OKUCITUTEIILHO-BOCCTAHOBUTEILHBIC PEAKITUU OT PEaKInii 0OOMeHa.

3anuceieams ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C TOMOIIBIO METO/1a
AJIEKTPOHHOTO OajaHca

Apaymenmuposams BO3MOKHOCTD MPOTEKAHUSI XUMUYECKUX PEAKIUN B PACTBOPAX AJIEKTPOJIUTAX HUCXOMS
W3 YCIIOBHIA.

Knaccugpuyuposams HeOpraHUYECKUE BEIIECTBA IO COCTABY M CBOWCTBAM.

IIpusooums mpuUMeEpHI IPEACTABUTEICH KOHKPETHBIX KJIACCOB U TPy HEOPTaHUYCCKUX BEIIECTB

62

1 BemiectBa CrpoeHne aromMa XHMMHMYECKOTO »JJIEMEHTAa B COOTBETCTBHM C
MOJIOKEHHUEM 3TOT0 JIEMEHTA B IEPUOINYECKOHN CUCTEME.
CrpoeHne BelecTBa: XUMHYECKas CBA3b W KPUCTAJUIMYECKHUE
peméTku. 3aBHUCHUMOCTh CBOMCTB OOpa30BaHHBIX AJIEMEHTAMU
IPOCTHIX BEIIECTB (METAJIOB, HEMETAJJIOB, OJIATOPOAHBIX I'a30B) OT
TMIOJIO’KEHUS DJIIEMEHTOB B MIEPUOIUYECKOM cHUCTEME.
Knaccudukanuss HeopraHm4eckux BeIIECTB. IIpencraBurenu
pa3HbIX KJIACCOB HEOPraHMUECKHX BEIIECTB

07.05

63

2 XHUMHYECKUE PEAKIINN IIpy3Haku ¥ yCIOBHS MNPOTEKAHWS XHMHUYECKUX PEaKIHM.
Tumnosoruss XUMHUYECKMX pPEaKLUl 110 Pa3JIMYHBIM OCHOBAHUSIM.
Peakiun moHHOro oOmeHa. OKHCINTENIBHO-BOCCTAHOBUTEIIBHBIE
peakuuu

14.05

64

3 OCHOBBI XUMHUYECKHE  CBOMCTBA  MPOCTHIX  BEIIECTB.  XapaKTepHbIE
HEOPTaHWYECKON XUMUN | XUMUYECKHUE CBOHCTBA COJICOOPA3YIOIIUX OKCHIOB, THAPOKCHIOB
(OcHOBaHMIA, KHCIOPOJACOAEPKAIMUX KHUCIOT H  aM(OTEpHBIX
TUAPOKCHUIOB), COJICH

16.05
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4 [ToBTOpEHME 1
0000111IEHHE 10 TEME.

21.05

66

5 IToaroroska k TectupoBaHue, pelIeHUE 3aJad U BBIIOJIHCHUE YIPAKHEHUU I10
KOHTPOJILHOM paboTe TeMe

23.05
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Koumponvhas paboma 4 (MTOrOBast 0 KYpCy OCHOBHOH IIKOJIbI)

68

AHanu3 KOHTpoJIbHOM paboThl. [loBeneHre UTOroB roja




YueOHO-MeTOAUYECKOE O0eclieueHre Kypca XUMHUH

OCHOBHO¥ 00111€00pa30BATEJIbHOM IIKOJIbI

Y4eOHO-METOMMYECKH KOMIUICKT JUIsi M3ydeHHs Kypca xumuu B 8—9
KJIaccaxX, CO3/IaHHBIM aBTOPCKUM KOJUIGKTHBOM 1ol pykoBojactBom O. C.
labpuensna, CcoOAEpXUT, KpOMe YYEOHBIX MOCOOMM, Y4yeOHO-METOANYECKUE
U IUIaKTUYECKUE TI0COOMSs, TeTpaaud JUis  BBINOJIHEHHUS  JIa0OpaTOPHBIX
U TIPaAKTHUYECKUX paboT U JIp.

YMK «Xumus. 8 kiace»

1. Xumus. 8 xknace. Yueonuk (aBropsl O. C. 'a6puensn, 1. I'. Octpoymos, C.A.
Crnaakos).
2. Meroauueckoe nocobue. 8 kiace (aBropel O. C. IN'abpuensn, U. I'. OctpoyMoB,
C. A. Cnnagkos).
3. Ilporpamma kypca xumum mia 8—9 KiaccoB 00mIeo0pa3oBaTEIbHBIX
yupexaenuit (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).
4. PaGouas tetpanb. 8 kiacc (aBropel O. C. I'abpuenss, C. A. Cnaakos).
5. Terpanp st 1a00paTOPHBIX OMBITOB M MPAKTHYECKUX padoT. 8 kiacc (aBTOPHI
O. C. T'abpuensin, 1. B. AkcéHoBa).
6. Xumus B TecTax, 3aauax u ynpaxsnenusx. 8 kiacc (aBropsl O. C. ['abpuensiy,
. B. Tpury6uak).
7. DnexktpoHHas popMa ydeOHHKA.

YMK «Xumus. 9 kiaace»
1. Xumus. 9 knacc. Yuebnuk (aBropst O. C. ['abpuensn, U. I'. Octpoymos, C. A.
Cnanko).
2. Meroanueckoe nocodue. 9 knacc (aBropsl O. C. I'abpuensH, U. I'. Octpoymos,
C. A. Cnagkos).
3. IIporpamma kypca xumuu 11 8—9 KiaccoB 00Ie00pa30BaTEIbHBIX
yupexaenuit (aBropel O. C. 'abpuensu, U. I'. Octpoymos, C. A. Craakos).
4. PaGouas tetpanb. 9 kiacc (aBropsl O. C. I'abpuenss, C. A. Cnaakos).
5. Terpanp 111 TabOPAaTOPHBIX OIMBITOB M MPAKTHYECKUX paboT. 9 kiacc (aBTOPHI
O. C. I'abpuensan, U. B. Axcénona).
6. Xumus B TecTax, 3ajayax u ynpaxsenusx. 9 kinacc (aBropsl O.C. ['abpuensH,
. B. Tpury6uak).
7. DnexkrpoHHas hopma yueOHHKA.

HNudopmannonHbie cpeacTsa
HNHTepHET-pecypchbl HA PyCCKOM SI3bIKE
1. http://www.alhimik.ru. TlpencraBiaeHbl clemyrome pyOPHKH: COBETHI
AOUTYpUEHTY, YUUTEII0 XUMHUHU, CIIPABOYHUK (0YEHBb OOJbIas Mo100pKa TaOIHI U
CIIPABOYHBIX MAaTE€pPUAIOB), BecEnas XUMUsS, HOBOCTH, OJIMMIIMAMIbBI, KyHCTKaMepa
(MHOTO MHTEPECHBIX UCTOPUUECKUX CBEJICHMUI).


http://www.alhimik.ru/

2. http://lwww.hij.ru. XXypHan «XuWMHS W JKH3HBY» IOHATHO M 3aHUMATEIIBHO
paccka3biBacT 000 BCEM MHTEPECHOM, UTO MPOUCXOIUT B HAYKE U MUPE, B KOTOPOM
MBI KUBEM.

3. http://chemistry-chemists.com/index.html. DnextponHbiii kypHan «XUMHKH H
XMMHS», B KOTOPOM IIPEACTABJIEHBI OIBITHI 10 XWMHH W 3aHUMAaTeIbHas
uH(GOpMAIIKsA, TO3BOISIOMINE YBICYh YYCHHUKOB OKCIECPUMEHTAIBHON YaCThIO
npeaMera.

4. http://c-books.narod.ru. BceBo3morkHas tureparypa 1o XuMHuHu.

5. http://www.prosv.ru/. ITocoOus I ydamuxcsi, B TOM YHCJIE JIJIs HOATOTOBKH
k utoroBoi arrecrauuu (OI'D m EI'D), merogumueckue mnocoOus isl yuuTeseH,
HAYYIHO-TIOMYJISIpHAS TUTEpaTypa Mo XUMHH.

6. http://1september.ru/. )KypHan npeaHa3HaueH HE TOJIbKO IJsl yuuTeneid. B Hém
NpEACTaBICHO OOJIBIIIOE KOJIMYECTBO pabdOT yYUYEHUKOB, B TOM 4YHUCIE
HCCIIEIOBATEIbCKOTO XapakTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii mMKOIbHBINA TOPTA
CO CCBUIKaMHM Ha 00pa30BaTeIbHBIC CAUTHI 10 XUMUH.

8. www.periodictable.ru. COopHuk cTareii O XHMHYECKHX OJCMEHTaX,
HILTFOCTPUPOBAHHBIA SKCIICPUMEHTOM.


http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

