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ITosicHuTe/TBHAA 3alIUCKa

Pabouast mporpamMmMa o XMMHHM OpYEeHTUPOBaHa Ha yuamuxcs 8-9 kiaccoB v paspaboTaHa Ha
OCHOBe C/IeJYIOILIUX JOKYMEHTOB:

1. ®esepanbHBIN rocyiapCTBeHHBINA 00pa30BaTebHbBIN CTaHAaPT OCHOBHOTO 00IIIero
obpa3oBanus (nprka3 MuHo6pHayku P® ot 17.12.2010 Ne 1897);

2. IlpumepHas oCHOBHasi 0Opa3oBaTe/ibHast TPOrpaMMa OCHOBHOT'O 0011[eT0 0Opa30oBaHuUs
(omobpena pelieHreM ¢esiepaJbHOTO METOAUYeCKOT0 00beJMHeHNs 110 0011ieMy 00pa30BaHHIo,
nipotokoJ1 ot 08.04.2015 Ne 1/15);

3. Ipuka3 MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit ®epeparuu ot 30 aBrycra 2013 T.
Ne1015 «O6 yTBepxxaeHuu [Topsizika opraHu3aliiy ¥ OCYITIeCTBIEHUS] 00pa30oBaTe/TbHON
JIesITeIbHOCTH 110 OCHOBHBIM 0011[e00pa30BaTe/IbHbIM ITPOrpaMMaM — 00pa30BaTeTbHbIM
nporpaMMaM HayajibHOTo 00I1Iero, 0CHOBHOTO 00I1[ero U cpejHero ooduiero 06pa3oBaHus»;

4. [ToctaHoBneHue ['1aBHOro rocyjapCTBEHHOT0 CaHUTApHOTO Bpaya Poccuiickoit Penepariuu
ot 29 nekabps 2010r. Ne 189 «O6 yrBepkaenun CanlluH 2.4.2.2821-10 «CaHutapHo -
3MUJEeMUOJIOTHYeCKHe TpeOOBaHUS K YCJIOBUSIM U OpraHu3ariuy o0yueHUs B
ob1rieobpa3oBareibHbIX YUpexaeHusx» B pefl. [TocraHoBeHus ['71aBHOTO TOCYJapCTBEHHOTO
canuTapHoro Bpaua P® ot 24.11. 2015 Ne81;

5. OcHoBHast 06pa3oBaTe/ibHasi MporpaMmmMa OCHOBHOTO o011iero obpaszoBanuss MKOY
«Opnosckas COLL»;

6. YcraB MKOY «OpsoBckast COIL».

7. ABropckoil yuebHO# mnporpammbl O.C.I'abpuensHa «[Iporpamma OCHOBHOTO 001Iiero
obpa3zoBanus. Xumust. 8-9 knaccei». M.: [Ipoda,2013; (PT'OC);

Pabouasi mporpamMma obecrieueHa ydeOHWMKaMH, YueOHBIMH TIOCOOUSMMU, BK/IIOUEHHBIMU B
deneparbHBIN TlepeyeHb YueOHUKOB, pPeKOMeHJyeMbIX MuHoOpHayku P® K HCIIO/Ib30BaHUIO
(mpuka3 MunobpHayku P® ot 31.03.2014 Ne 253 c usmeHenusmMu ot 08.06.2015 Ne 576, ot
28.12.2015 Ne 1529, 0126.01.2016 Ne 38, 21.04.2016 Ne 459, ot 29.12.2016 Ne 1677, ot
08.06.2017 Ne 535, ot 20.06.2017 Ne 581, ot 05.07.2017 Ne 329:

1. Xumus. 8 knacc. Yuebnuk (aBrop O. C. I'abpuensH). 2017
2. Xumusi. 9 kiacce. Yuebnuk (aBrop O. C. 'abpuensn). 2019

[ITkosia BripaBe B TeueHHe 3-X JIeT UCTOIb30BaTh B 00pa30BaTeNbHON /1eSTeTbHOCTH YUeOHUKH,
rproOpeTeHHbIe /10 BCTYTIEHHUS B CHITy MpHKa3a oT 28.12.2018 Ne 345.

[Tporpammoii 0TBOAUTCA Ha M3ydyeHHe xumuM 136 yacoB, KOTOpbIe pacrpejesieHbl MO Kjiaccam
ciepytomM obpaszom: 9 kinacc — 68 uacos,
8 kiacc —68 yacoB, 2 yaca B HeJle/to;

Knacc IIpakTHUKyMBbI
8 knacc 2 (5 vacoB)
9 knacc 2 (5 yacos)
Iemu Kypca:

* (hopMUpOBaHKe y 00yUJaroIUXCsi CHCTeMbl XUMHUECKHUX 3HaHUW KaK KOMIIOHEHTa
eCTeCTBEHHOHAYYHbIX 3HaHUM;



* pPa3BUTHE JIMYHOCTU 00YUarOIIUXCS, UX UHTE/UIEKTYa/IbHbIX U HPAaBCTBEHHBIX KauecTB,
(dbopMHpOBaHKE T'YMaHUCTUUECKOTO OTHOIIEHUSI K OKPY>KaIOI[EMy MUPY W 9KOJIOTHUYeCKU
11e;1ec000pa3HOTo TIOBe/IeHUsT B HEM;

* MIOHMMaHWe 00yUaroIIUMHUCST XUMHUH KaK IMPOXU3BOIUTEILHOM CHITBI 00ITjecTBa M Kak
BO3MOYKHOU 00s1acTu OyzyIeli mpodecCHoHaMbHOM eSTeTbHOCTH;

* Pa3BUTHE MBIIUIEHHS 00yUaroIUXCsl OCPECTBOM TaKUX MO03HABATEbHBIX YUeOHBIX
JercTBUH, Kak yMeHUe (hopMyIMpOBaTh pobieMy U TUIIOTe3y, CTaBUTh Lie/d U 3a/lauld, CTPOUTh
T/IaHbI JOCTYDKEHUS LieJield U pellieHus TTOCTaB/IeHHbIX 3a/jay, OTpefesisiTb MOHSATHS,
OrpaHUYMBaTh UX, OMKCHIBaTh, XapaKTepU30BaTh U CPaBHUBATh;

¢ IOHKMMdHHWEe B3daMMOCBA3U TEOPDUH U TIPAKTHUKH, YMEHHKE IMTPOBOJUTH XUMUUEeCKUM SKCIIepUMEHT
M Ha ero OCHOBe€ /[e/1aTb BBIBOJABI 1 YMO3dK/THOUE€HNA.

[yt moCTWKeHUst STUX Lieield B Kypce XUMHUM Ha CTYTIeHH OCHOBHOTO 0011jero o6pa3oBaHust
peluaroTcs C1efyolye 3agaun:

* (hopMUpYIOTCS 3HaHUSI OCHOB XMMUYECKOH HayKH — OCHOBHBIX (DAKTOB, MOHATHUH,
XUMHUUECKHUX 3aKOHOB U TeOpPUH, BbIPa)KEHHBIX NTOCPECTBOM XUMUUECKOTO S13bIKa;

* Pa3BUBAIOTCS YMeHHs1 HabO/M01aTh U O0BSICHATH XUMUUECKHE SIBJIEHUS, TIPOUCXO/SAIIINE B
TIpUpPO/ie, Tab0PaTOPHBIX YC/IOBUSIX, B OBITY U Ha TPOU3BO/ICTRE;

* MPUOOPeTaroTCs Criel[daibHble YMeHHUSI ¥ HaBBIKM 110 6e301macHOMY 00pall[eHHo C
XUMUUYECKHMU BeIlleCTBaMH, MaTepralaMU 1 TIPOLIeCCaMU;

* (hopMUpyeTcsi TyMaHUCTHUECKOe OTHOILIIeHHe K XMMHH KaK MTPOU3BOAUTE/TBHOM Cuite 001IiecTBa,
C MOMOLIIbI0 KOTOPOH pelatoTcs r7106a1bHble Ipo0sieMbl Ue/ioBeyecTBa;

¢ OCYLIEeCTBJ/IAETCA MHTEerpalus XUMHYEeCKOM KapTWUHBI MHUpPd B €JUHYIO HAYUYHYIO KapTUHY.

MeTtopa b1 00yueHusi. OOBSICHUTETbHO —W/ITFOCTPATUBHBIN, PENPOIYKTUBHBIN. .4aCTHUHO-
TTOUCKOBBIU.

TexHo/ioruu. JIMUHOCTHO OpHUEHTHPOBaHHOe 00yueHue, MU hepeHIUPOBaHHOE U
WHAVBHUIyalbHOEe 00yueHue, pobieMHoe o0yueHue, pa3BuBatoiiee obyuenre, MKT.

®opMbI 00yueHHs . YueOHbIe 3aHSTUsI, SKCKYPCHU, HaOJTFOI€HHS], OTTbIThI, SKCTIEPUMEHTHI,
Pabora c yueOHOI U AOTIO/THUTEILHOW JIUTePaTypoii. AHa/IN3, MOHUTOPHHT, UCC/Ie/[0BaTe/TbCKast
paborta, npe3eHTarus. OrpesieEHHOe MeCTO B OB/Ia/IeHUH JAHHBIM KyPCOM OTBOJAUTCS
caMoCTosITe/TbHOM paboTe, coobieHuto, pedeparam.

Metoasl 1 ¢opMbl KOHTPO/IsA. KOHTpo/ibHBIE PabOThI, CaMOCTOSITe/IbHble PabOThI, YCTHBIN
OTBET, XUMHUECKWM [UKTaHT, TECTbl, IPOEKThbl, TBOpPUECKHWe pabOoThbl, JabopaTOpHbIE MU
npakThyeckue paboTel. @opMa MPOMe)KYTOUHOM aTTeCTaliH - TECT



IInaHupyemMble pe3y/ibTaTbl 0CBOEHHA YUeOHOI0 mpeMeTa, Kypca
JINYHOCTHBIE:

® B I|eHHOCTHO-OPUEHTAI[MOHHOM cepe — UYBCTBO rOPJOCTH 32 POCCUNCKYHO
XUMHYeCKYI0 HayKy, TYMaHW3M, OTHOLLIEHWe K TPYAY, LieJieyCTpeM/IeHHOCTh;

* (opmHpoBaHMe [IEHHOCTH 3[J0POBOTO 1 Oe30macHOTro0 00pa3a )KU3HHU; YCBOEHHe TIPaBHI
VH/IMBUYaIbHOTO Y KOJIIEKTUBHOTO 6e3011acHOT0 TIOBeJeHUsI B Upe3BbIuaiiHbIX
CUTYyaLUsIX, YTPOJKAIOIIUX YKU3HU U 3[0POBbIO JIt0/1el;

® B TPYZAOBOI chepe — TOTOBHOCTh K 0CO3HAaHHOMY BLIOODY Aa/ibHerIIei
oOpa3oBare/TbHOM TPaeKTOpHUHY;

® B II03HaBaTebHOW (KOTHUTHMBHOM, UHTE//IEKTYa/lbHOMN) chepe — yMeHUe YIIpaB/siTh
CBOel M03HaBaTeIbHOM J1esITe/IbHOCThIO.

* (opmurpoBaHHe OCHOB 3KOJIOTUUECKON KYJIbTYypPbl, COOTBETCTBYIOIIIEM COBPEMEHHOMY
YPOBHIO 9KOJIOTUUECKOTO MBIIIJIEHUS], pa3BUTHE OTbITa 3KOJOTHYeCKU OPUEHTHPOBAHHOM
ped1eKCMBHO-0L[EHOYHOM U TIPAKTUYECKON /IeATeIbHOCTH B )KU3HEHHBIX CUTYalUsX;

MeTtanpeaMeTHbIe:

® yMeHMe CaMOCTOSITe/IbHO OTIpe/leNiATh 1IeJTd CBOero 00yueHus], CTaBUTh U (hOPMYTUPOBATh
J1s cebst HOBBIe 3a7laud B yuébe U MO3HaBaTe/IbHOM /lesITe/TbHOCTH, Pa3BUBAaTh MOTUBBI U
VMHTepeChl CBOel M03HaBaTeIbHOU [1eATe/TbHOCTH;

® yMeHWe CaMOCTOSITEJIbHO IIJIAHUPOBaTh MYTH [JOCTHD)KEHWS IieJiel, B TOM UHCJ/Ie
allbTePHATUBHbBIE, OCO3HAHHO BbIOMpaTh Haubosiee 3hdeKTHBHBIE CIOCOOBI peleHus
yueOHBIX W ITO3HABaTe/IbHbIX 3a/iau;

® yMeHHe COOTHOCHUTh CBOU JEMCTBUSI C TJIAHUPYEMbIMH pe3y/bTaTaMH, OCYIIeCTBJATh
KOHTPO/JIb CBOEM /[IesIiTe/IbHOCTH B TIPOLIECCEe [IOCTMDKEHUSI pe3y/bTara, OIpeesisiTh
Croco0Obl IEWCTBUM B PaMKax TMPe//IOXKEHHBIX YCIOBUM U TpeOOBaHMI, KOPPEKTHPOBATh
CBOMU [IeHCTBUSI B COOTBETCTBUM C M3MEHSIOLLeN sl CUTyaLen;

® yMeHHe OIleHMBAThb TPAaBW/IBHOCTb BBIMOJHEHUs] y4eOHOM 3afaud, COOCTBEHHBIE
BO3MOKHOCTH €€ pelleHus;

® BjlafieHKe OCHOBAMM CAMOKOHTPOJIsI, CAMOOLIEHKH, TIPUHSTHSI PEIIIeHUH U OCYILeCTBIeHHUsS
0CO3HAHHOTO BBIOOpA B yueOHOM U MMO3HABaTe/TbHOM /IeATe/IbHOCTH;

® yMeHWe OINpeJeNsaTh TIOHATHS, CO3JaBaThb OO0OOIIEHUs, YyCTaHAB/JIMBAaTh aHA/IOTHH,
K/IaCCU(HUIUPOBaTh, CaMOCTOSTE/IbHO BbIOMpPaTh OCHOBAaHUSI U KPUTEPHM IS
K/accudUKal[iy, yCTaHaBIUBaTh MPUUMHHO-C/IeZICTBEHHbIE CBSI3H, CTPOUTH JIOTUUeCKOoe
paccyxzieHre, yMo3ak/itoueHue (MHAyKTUBHOe, /elyKTUBHOe U IO aHaJIoTUH) U JienaThb
BBLIBO/IBI;

® yMeHHe CO03[aBaTh, [IPUMEHATh U Hp806pa3OBBIBaTL 3HAKHW WU CHMMBOJIBI, MOJe/IM U CXEeMBI
AJIS pelleHuda yI-IE6HI:>IX W T1I03HABaTeJ/IbHBIX 3d/1d4;

® yMeHHe OpraHW30BbIBaTb yuyeOHOe COTPYJHMUYECTBO M COBMECTHYH [JeATeSbHOCTb C
yuuTeseM U CBePCTHUKaMH; paboTaTb WHWBHAYa/lbHO W B TPYIIe: HaXOJuTh oOlijee
pellleHWe U paspellaTb KOH(IMKTBI Ha OCHOBE COIJIaCOBaHWSI MO3WLMM U yuéTa
MHTepecoB; (OpMy/IMPOBaTh, apTYMEHTHUPOBATh U OTCTauBaTh CBOE MHEHMUE;

¢ yMeHHe 0CO3HAaHHO MCII0/Ib30BaTh peueBble CpeACTBa B COOTBETCTBUU C 3(’:1,[{:':1‘1812
KOMMYHHKALIMN [J1 BBIpAKE€HHUA CBOUX UYBCTB, MBICJ/IEH U HOTpE6HOCT€I>i;
IMJIAHWUPOBaHUA U peryJIalnun cBOeH AedaTe/sIbHOCTH,; BJla/ieHHe YCTHOﬁ Y IMCbMEeHHOM
peykblo, MOHOJIOTMUECKOM KOHTEKCTHOM peyblo;



* ¢opMupOBaHHME UM  pa3BUTHe KOMIIETEHTHOCTH B  00/aCTH  WCIIOJIb30BAHUS
VMH(OpPMaLMOHHO-KOMMYHHKALIMOHHBIX TEXHOJIOTHH;

® (opmMupoBaHMe M pa3BUTHE 3KOJIOTMYECKOTO MBILUIEHUS, YMeHUe IpPUMEeHSTh ero B
N03HaBaTe/JIbHOW, KOMMYHHUKATHBHOW, COLMAJbHOW MpakTUKe W TMpodecCHOHaNTbHOU
OpHeHTaLH.

IIpegveTHbIe:
1.B no3HaBaTebHOM cepe:

® NaBaThb ONpeJiesieHdss M3YUYeHHBIX TOHATHN: «XUMHUECKUH 3/1eMEHT», «aTOM», «HUOH»,
«MOJIEKYJ/Ia», «IIPOCTbIe U CJIOJKHBbIE BellleCTBa», «BeLeCTBO», «XUMUUecKasi (hopmyra»,
«OTHOCUTe/IbHAsE aTOMHasi Macca», «OTHOCHTe/lbHas  MOJeKyJispHas  Maccay,
«BAJIeHTHOCTb», «CTeTleHb OKHUCJIEeHUs», «KPUCTa//TMueckasi pelleTKa», «OKCH/IbI»,
«KUCTIOTbI», «OCHOBaHUS», «COJIN», «aM(OTepHOCTb», «HHAUKATOP», «I1epUOANYeCKUM
3aKOH»,  «IlepuouuecKas Tab/MIa»,  «U30TOMbl», «XUMHUECKass  CBS3b»,
«37IeKTPOOTPULIATE/IBHOCTE», «XUMMUeCKass peakLus», «XUMHAYecKoe YpaBHEHUe»,
«TEHETUUEeCKasi CBSI3b», «OKUC/IEHUE», «BOCCTAHOBJIEHHWE»,  «3JIEKTPOJIUTHUYECKAs
JMCCOLIMALU», «CKOPOCTb XUMUYECKON peakLiun»;

® onucaTtb AE€MOHCTPALIMOHHBIE u CaMOCTOATE/IbHO MnmpoBeJeHHbIE XUMHUUeCKue
SKCIIepUMEHTEI;

¢ OIMChIBATh W pa3jivMyaTh HW3yUeHHbIe K/IaCCbhl HeOpPraHU4YeCKHUX COE,E[I/IHEHI/Iﬁ, MpoCThIe U
C/IOJKHBIE BelleCTBd, XUMHUUECKHE DeaKLHH,

¢ Kaccu(UIMPOBaTh W3yueHHbIe 00bEKTHI U SIBJIEHUS;

¢ nejaTb BbIBOAbI MW YMO3aK/IFOUEHHA U3 HEI6J'II-O,Z[€HI/II\/’I, HN3yUeHHbIX XHWMHUYECKUX
38KOHOMepHOCTeﬁ, MPOrHO3UPOBATb CBOMCTBA HEN3y4Ye€HHbIX BeleCTB 0 aHAJIOTHKU CO
CBOMCTBaMU N3yUYeHHBbIX;

® CTPYKTYpPUpOBaTh M3y4eHHbI MaTepuan U XUMUYECKYI UH(OpMaluio, MOSyYeHHYI0 U3
JPYTHX UCTOYHUKOB,;

® MO/IeTMPOBaTh CTPOEHHEe aTOMOB 3/IeMeHTOB 1-3 1epuo/ioB, CTpPOeHUe TIPOCTLIX MOJIEKYT;
2. B 1IeHHOCTHO — OpHEeHTAI[MOHHOH cepe:

® aHa/IM3MPOBaTh W OIIEHWBATh TOC/IEACTBUSL /i1 OKPYXKAIOI[eH cpefbl OBITOBOM U
TIPOM3BO/ICTBEHHOM [IesiTe/TbHOCTU UeloBeKa, CBsI3aHHOM C repepaboTKOl BellecTs;

3. B TpyaoBoii cdepe:
® [IPOBOJUTH XMMUUECKUU 3KCIIePUMEHT;
4. B cepe 6e30nmacHOCTH KU3HE eATE/THHOCTH:

® OKa3bIBaTh MEPBYIO MOMOIIb TIPH OTPaBJIEHHUSIX, 0XKOTaX M APYTUX TpaBMaX, CBSI3aHHBIX C
Bell[eCTBaMH U 1abopaTOpHBIM 000PY/JOBaHUEM.

Ilnanupyembie pe3y/IbTaThl 00yUeHHUs :

BbINyCKHUK HAyYUTCA:



* OTIMCBIBATh CBOWCTBA TBEP/BIX, XKUJKUX, Ta3000pa3HbIX BEI[ECTB, BBIJE/SAS UX CYIIeCTBEeHHbIe
TPU3HAKWY;

* XapaKTepu30BaTh BelecTBa MO COCTaBY, CTPOEHUIO U CBOMCTBaM, yCTaHaBIMBaTh NIPUUMHHO-
C/Ie[ICTBeHHbIE CBSI3W MEXK/Y [JaHHbIMU XapaKTepUCTUKaMU BelleCTBa;

¢ PaCKPBIBATL CMBIC/I OCHOBHBLIX XHWMHWUYECKUX TIOHATHH «aToOM», «MOJIEKYJia», «XUMUUECKUI
3JIEMEHT», «IIPOCTOE BEIeCTBO», «C/JI0KHOE BEIIeCTBO», «BAJIEHTHOCTbL», HUCII0J/Ib3YsS 3HAKOBYIO
CUCTEMY XUMMUH;

* n300pa)kaTh COCTaB TPOCTEMIINX BelecTB C TOMOILbI0 XUMUYECKMX (OpPMYyJ U CYIIHOCTb
XUMUUYECKUX peakL{yil C TOMOLL[bI0 XUMUYECKHUX YPaBHEHU;

* BBIYUC/IATE OTHOCUTE/IbHYIO MOJIEKYJ/IAPHYIO U MOJIADHYIO MdCChI BEI[eCTB, d TAK)XKe MdCCOBYIO
AO0JIF0O XUMHUUECKOIr'o 3/IeMeHTd B COeJMHEeHUAX /1 OLI€HKHU X HpaKTI/IIJECKOﬁ 3HAUYMMOCTH;

* CPaBHHUBATh 110 COCTAaBY OKCH/IbI, OCHOBaHWsI, KHUCIOTHI, COJIH;
* KJITaCCU(UITUPOBATb OKCHU/IBI U OCHOBAHUS TI0 CBOMCTBAM, KUC/IOTHI M COJIH 110 COCTaBy;
* 110/Tb30BaThCsI TaOOPAaTOPHBIM 000PY/J0BAHUEM U XUMHUUECKOH MOCY/I0H;

* IPOBOJUTh HECJIO)KHbIe XUMHUECKUe OIBbITBI U HaOMIo/eHHs 3a W3MeHeHUssMU CBOMCTB
BellleCTB B TIpoljecce WX TMpeBpallleHui; Ccob/rofaTh MpaBWia TeXHUKA 0e30MacHOCTH TIpU
TIPOBE/IEHUM Ha0JTI0/IeHNH U OTIBITOB;

* pa3/MyaTh SKCIIEPUMEHTAIbHO KHC/IOThI M IIEI0UM, TMOJIb3YSCh WHAWKATOPaMM; OCO3HABAThb
He0OX0IMMOCTh COO/TIO/IeHHsT Mep 0e30TIacCHOCTH TIpY 00paIlieHuH C KUC/IOTaMU U I1[e/I0UYaMHu.

* pacKphIBaThb CMbICJI leproruueckoro 3akoHa /. V1. MenpeneeBa;

* OMMCBHIBATh M XapaKTepHU30BaTh TaO/JUUHYIO (GOpPMYy MEPHOAMUECKON CHCTEMBI XUMHUECKHX
3/1EMEHTOB;

* XapaKTepu30BaTb COCTaB aTOMHBIX SiZlep U pacripeie/ieHre YKcsa 371eKTPOHOB 10 3/IeKTPOHHBIM
CJI0SIM aTOMOB XWMHYECKUX 3/IEMEHTOB MasbIX [epHUO/J0B MepUoJUYecKO CHUCTEMBI, a TaKxke
Ka/us Y KasbLius;

* pa3vuaTh BU/bl XUMHUECKOW CBSI3U: WOHHYI0, KOBAJ€HTHYHO TIOJIIPHYHO, KOBa/IEHTHYIO
HETIOJISIPHYIO U MeTa/lJTAUeCKYIo;

* 1300pakaTh 3/IEKTPOHHO-UOHHBIE (POPMYJIbI BelljeCTB, 00pa30BaHHBIX XUMHUECKUMHU CBSI3SIMU
pasHoOro BU/a;

* BBISIB/IATh 3aBUCHUMOCTh CBOMCTB BellleCTB OT CTPOe€HHA HX KPUCTA/JIMYECKUX pELHéTOKi
HNOHHBLIX, aTOMHBIX, MOJIEKY/IADHBIX, MEeTA/NTMYECKHUX,

* XapaKTepu30BaTh XMMHUUECKUe 3/IeMeHThbl U UX COeJUHeHUs] Ha OCHOBe TI0JI0JKeHUs 37IeMEeHTOB
B TIePUOMUECKOM CcCTeMe U 0COOeHHOCTeM CTPOeHHSI UX aTOMOB;

* XdpdKTepHU30BATb HayUHO€ W MHUPOBO33DE€HUECKOE€ 3HAUYe€HHWEe TIepHOANYEeCKOro 3dKOHa U
HepI/IO'Z[I/IIJECKOI‘/JI CHUCTeMbl XHMMHWUECKHX 3J/IeMeHTOB ,Z[ n. MEH,I[QJIEEB&I; * 00BSACHATH CyTb
XHUMHWYECKHX ITPOLEeCCOB 1 UX IIPUHIUIINA/IBHOE OT/INYKME OT (bI/I3I/IIIECKI/IX;

* Ha3bIBaThb MPHU3HAKKW U YC/JI0BUA IMPOTEKaHUA XUMHUUECKHUX peaKquI;

* yCTaHaB/IMBATh NPUHA//IEXKHOCTb XMMUUECKOW PeakLUM K Omnpeie/IEHHOMY TUIY 10 OHOMY U3
K/IaCCU(UKALMOHHBIX TIPU3HAKOB: 1) MO UMCAY M COCTaBY MUCXOJHBIX BeIeCTB U TPOJYKTOB



peakiyy (peakiuy COeAVHEHUs], PA3/IOKeHUs, 3aMellleHuss U oOMeHa); 2) M0 BbIAEJIEHUI0 WU
TIOT/IOIIEHUIO TeT/IOThl (pPeakiy 3K30TepMUUYeCKHe W SHAOTepMUYecKre); 3) M0 HU3MeHEeHWIO
CTereHel OKWC/IeHUS XUMHUYEeCKUX 3/IEMEHTOB (peakiMyd OKUC/IUTe/TbHO-BOCCTaHOBUTE/IBLHBIE);
4) 1o obpaTUMOCTH TIpoljecca (peakijuu oOpaTiMble U HeoOpaTUMBbIe);

* COCTaBJIATb YPaBHEHUSI 37IeKTPOJIMTUYECKON JUCCOLMALMU KHUCIOT, 11e/I0Uei, Coeld; MoJHbIe U
COKpallléHHble ~ WOHHbIE  ypaBHEHWs  peakiuid oOMeHa; ypaBHEHWs  OKHC/IUTETbHO-
BOCCTAHOBUTE/bHBIX peaKLny;

* IPOTHO3UPOBaTh MPOJYKTHl XUMHUYECKMX peakluid Mo (opMysiam/Ha3BaHUSAM HCXOJHbBIX
BeIleCTB; OTpe/ieiiTh UCXOHbIe BelljecTBa o (opMy/iaM/Ha3BaHUsM TIPO/IYKTOB peakLvy;

* COCTaB/IATb YPaBHEHUS] peakluii, COOTBETCTBYIOLIMX I10C/Ie[0BAaTe/IbHOCTH («Lel0YKe»)
ripeBpalljeHU HeopraHMUeCKUX BellecTB pa3/IMUHbIX K/1aCCoB;

* BBISIBJISITh B TIpOLlecce SKCIepuMeHTa TIpU3HaK{, CBU/ETeNbCTBYIOIME O TMPOTeKaHUU
XUMUYEeCKOMN peakivu;

* [IPUT'OTOBJISATH PAaCTBOPHI C OTMpeeIEHHOW MacCOBOM Jj0/iell paCTBOPEHHOT'O BellleCTBa;

* orpe/ie/iSiTh XapakKTep Cpe/ibl BOJAHBIX PAaCTBOPOB KUC/OT U IIje/ioueil Mo M3MeHeHWI0 OKPaCKu
VIH/IUKaTOPOB;

¢ [IPOBOAWTL Ka4YeCTBE€HHbIE peaKlWH, II0ATBEPXKAAIOIHe Ha/JIndhMe B BOJHBIX PpdCTBOpdX
BeleCTB OTAe/IbHBIX HOHOB

¢ orpeaeydATb IIpUHAAJIEXKHOCTHL HEOpPraHMYeCKMX BelecTB K OJHOMY M3 HM3YUEHHBIX
KJIaCCOB/ TPyIIl: MeTa/UIbl U HEMETAJI/Ibl, OKCH/Ibl, OCHOBAHUA, KUCJ/IOThbI, COJIU;

* COCTaB/ATh (hOPMY/IbI BEILIeCTB 110 UX Ha3BaHUSIM;
* OTIpeZiesiATh BaJIEHTHOCTh U CTelleHb OKMC/IEHUS 3/IEeMEHTOB B BellleCTBax;

* COCTaBJIATh (POPMY/IbI HEOPTaHUUECKUX COeJUHEHUH 110 BaJIEHTHOCTSIM U CTETIeHsIM OKUC/IeHUS
3JIEMEHTOB, a TaK)Ke 3apsilaM MOHOB, yKa3aHHbLIM B Tab/vIle paCTBOPUMOCTH KHUC/IOT, OCHOBaHUM
U couel;

* OOBSICHATD 3aKOHOMEDHOCTH H3MeHeHUsi (PU3NUecKMX W XHWMHUeCKHUX CBOMCTB TPOCTHIX
BellecTB (MeTa//IoOB U HEMETa/VIOB) M WX BBICIIMX OKCH/OB, OOpa30BAaHHBLIX 3/IeMEHTaMH
BTOPOT'O U TPETHEr0 MePUO/I0B;

* Ha3bIBaTh OOIMe XWMUUYECKHe CBOWMCTBA, XapaKTepHble /s TPYMI OKCHOB: KHC/IOTHBIX,
OCHOBHBIX;

* Ha3pIBaThb OOIIMe XMMWYECKHe CBOMCTBA, XapaKTepHble [ KaXJOro W3 KJ/IaCcCoB
HeopraHWYeCKUX BellleCTB: KUCIOT, OCHOBaHUM, COJiel;

* IPUBO/IUTL TIPUMeEphl peakLvi, MOJATBep)KAAILMX XWMHUUeCKHe CBONCTBA HeOpraHUuecKux
BellleCTB: OKCH/IOB, KUCJIOT, OCHOBAHUM U COJIel;

¢ OrpeaesaTb BeleCTBO-OKUC/IUTE/Ib nu BeIleCTBO-BOCCTAHOBUTE/Ib B OKHUC/IUTE/IbHO-
BOCCTaHOBHTEJ/IbHBIX PeaKIHAX;

* COCTaB/IATh OKUC/IUTE/IbHO-BOCCTAaHOBUTE/LHBIA OanaHc (11 W3y4YeHHBIX peakIuid) TI0
Trpe//I0)KeHHbIM CXeMaM peakiuii;



¢ [IPOBOAUTH na6opaT0pH1>1e OIIBIThI, TIOATBEPXAAKOIHE XHUMHWYECKHe CBOICTBAa OCHOBHBIX
KJ/IaCCOB HEOPraHUYECKHX BEIEeCTB;

BbINyCKHUK MOJIyYUT BO3MO)KHOCTh HAYUUThCH:
* IPaMOTHO 00paIIaThCs C BEI[eCTBAMU B MIOBCETHEBHOMW >KU3HU;

* 0CO3HaBaTh HEOOXOJUMOCTH COOJFO/IEHUSI TIPaBUJI IKOJIOTHYeCKH 0e30racHOro IoBeJjeHHs] B
OKpY’Karolllei pUpO/IHOM cpefie;

* [IOHUMaTb CMBICT W HeOOXOJUMOCTb COO/MIO/IeHUsT TpeANUCaHuM, TIpejjlaraeMblX B
WHCTPYKLUSIX 110 UCTIO/Tb30BaHUIO JIeKapCTB, CPeJCTB ObLITOBOM XUMUU U [IP.;

* MCT0J/Ib30BaTh  TPUOOpPeTEHHBIE  K/IIOUeBble  KOMIIETEHTHOCTU  TPH  BBIMOTHEHUU
HCC/Ie/IOBaTe/TbCKUX TPOEKTOB TI0 M3YUE€HWI0 CBOWMCTB, CIIOCOOOB MOJTyUeHHUs] M Paclio3HaBaHUsS
BeLl|eCTB;

* pa3BMBaTb KOMMYHUKAaTUBHYO0 KOMIIETeHTHOCTb, UCMO/b3Ysl CPeJCTBa YCTHOU U NMUCbMEHHOU
KOMMYHUKAllud TIpd paboTe C TeKCTaMH YyuyeOHMKAa W JOTIOJIHUTEIBHOU JIMTEpaTypOH,
CIPaBOYHBIMHM TabMWIjaMH, TPOSIB/IATH TOTOBHOCTb K YBa)KEHUIO WHOM TOYKM 3peHus Ipu
00CY>KZIeHUM pe3y/IbTaTOB BHIMIOJIHEHHOW paboThI;

* 00bEeKTUBHO OlleHHMBaTh WH(OPMAIMIO O Bell[eCTBaX M XUMHUUECKUX TIpoljeccaX, KPUTUUECKH
OTHOCUTBCS K TICeB/JOHAyuyHOW WH(OpPMalMK, HeJ0OpPOCOBECTHOM peKlaMe, Kacarolencs
WCTI0/Tb30BaHUs PA3/IMYHBIX BEIlleCTB.

¢ OCO3HaBaThb 3HaU€HKWE TEOPETUUECKHUX 3HaHU AJIs HpaKTHHECKOﬁ AedaTe/JIbHOCTH Ue/I0OBeKa,
¢ OIMMCbIBATb U3yUEHHEbIE 00BEKTHI KaK CHUCTEMBI, TIpUMEHSA JIOTUKY CUCTEMHOI'O dHA/IW34d,

¢ IPUMEHSATH 3HAHKSA O 3dKOHOMEPHOCTAX HepHOﬂHHECKOﬁ CHUCTeMbl XMMHWUYEeCKHX 3/IEMEHTOB [JId1
00BbsICHEHUS U npeaBueHus CBOMCTB KOHKPETHBIX BEIIEeCTB;

* pa3BUBATb I/IHd)OpMaL[I/IOHHy}O KOMITeTEHTHOCTE I1OCPeACTBOM yrny6neHH;1 3HaHUM 00 HNCTOprUn
CTaHOBJ/IEHUSI XUMHUECKOUN HAYKWH, €€ OCHOBHBIX HOHHTHﬁ, MepruognveCKOro 3dKkOHa KdkK OJHOT'O
W3 BaXKHEUIINX 3aKOHOB MNpupobl, a TAKXKe O COBPeMEHHBIX NOCTMXKEHUAX HAYKU U TEXHUKH.

* COCTaB/IATbH MOJIEKY/ISIDHble U IIOJIHble HOHHbIe YpaBHEHHSl II0 COKpALéHHbIM HOHHBIM
yPaBHEHUSM;

¢ IpUBOJUTL TIPUMEPHI peaKL[Hﬁ, MOATBEPXKAAIIKUX CYLIEeCTBOBAHKWE B3dUMOCBA3U MEXAY
OCHOBHBIMH KJ/IaCCaMH HEOPraHMYeCKHX BeIleCTB;

* IPOTHO3MPOBaTh pe3y/bTaThl BO3/EHCTBUS Pa3/IWYHbIX (PaKTOPOB Ha M3MeHeHHe CKOPOCTU
XUMUUECKOM peakLiiy;

* IPOTHO3UPOBATh pe3y/bTaThl BO3AEUCTBHUS Pa3/IMUHbIX ()aKTOPOB Ha CMelljeHre XUMUYeCKOro
paBHOBECHSI.

¢ [IPOrHO3MPOBaTh XUMHUUECKHE CBOMCTBa BeleCTB Ha OCHOBE MX COCTaBd U CTPOEHM,

¢ [IPOrHO3MPOBATH CII0COOHOCTh BelljeCTBa IPOSABJIATE OKHUC/IMTE/IbHbIE NI BOCCTAHOBUTEJ/IbHBIE
CBOMCTBaA C y‘—IéTOM CTerleHel OKMCJ/IeHUsI 3JIEMEHTOB, BXOJAIIMX B €ro COCTaB,

* BBISIB/ISITh CYILIeCTBOBaHME MeHEeTUUYECKOM B3aMMOCBSI3M MeXX[y BellleCTBAMU B psly: MPOCTOe
Bell[eCTBO — OKCHU/J — T'MIPOKCH/J — COJIb;



¢ OPradHM30BbIBATb, MMPOBOJAWTL YUYEHHUYECKHE ITPOEKThI II0 KCC/IeJ0BaHUIO CBOJCTB BellecTs,
HNMELIWX Ba>)KHOE TIPAKTHYECKOE 3HaAUEHHE.

Copeprxanue nporpaMMsbI
Copep:xaHue TeM yueOHOro Kypca xumum 8 Kacca (68 uacos, 2 yaca B He/je/110)
BBepenue (4 yaca)
XuUMHs — HayKa O BellleCTBaX, UX CBOMCTBAxX W NpeBpallleHusIX.

IToHsiTHME O XUMWUECKOM 3/IeMEHTe U cbopMax €ro CyuieCTBOBaHUSAI: CBO60,E[HBIX dTOMax,
MPOCTBIX U C/IOKHBIX BelljeCTBax.

[peBpaiienus BeilecTB. OT/IMUMeE XUMUUECKUX Peakivil OT Gu3nUYecKuXx siBjieHui. Poib
XUMUHM B >KHU3HU yesioBeKa. Xemoduiusi u xeModoousi.

KpaTkue cBefieHNs U3 NCTOPYY BO3HUKHOBEHUS U pa3BuTUs xumuu. [lepuoy anxumun. [Tonsitue
o ¢unocodckom kamHe. Xumusi B X VI B. PazButre xumuu Ha Pycu. Posib 0TeueCTBeHHBIX
yUeHBIX B CTAHOBJIEHUM XUMUYeCKOW HayKu — pabotsl M. B. JTomoHocoBa, A. M. ByTtnepoga,
. Y. MeHpeneesa.

XrMuryeckasi CUMBOJ/IMKA. 3HaKU XMMUUECKUX 3JIEeMEHTOB U NPOMCXO0XKeHHe UX Ha3BaHUM.
Xumuueckue popmysiel. HAEKCHI 1 K03 durieHTbl. OTHOCUTeIbHbIE aTOMHAs U
MOJIeKyJ/IsIpHasi Macchl. PacueT MaccoBOM [10/1M XUMUUECKOT0 3/1eMeHTa 10 (hopMyJie BelljecTBa.

[Teprogrueckasi cucteMa xuMuueckux 3reMeHToB /1. V1. MeHzieneeBa, ee CTpyKTypa: Masble
1 GosibIIIve TIepHO/bl, TPYTITBI ¥ TTOATPYTIILI (T/IaBHast U TobouHast). [Teprioanyeckast cucteMa
KaK CrpaBOYHOe rocobue fi/is TIo/TyueHus: CBeIeHU 0 XUMHUUeCKUX 37ieMeHTax.

HdemoHcTpanus.* Kosiekiuu npeaMeToB — (PU3NUECKUX TeJl U U3Zie/Iii U3 TIPOCThIX U
CJIO)KHBIX BellleCcTB (a/TFOMUHUS U CTeK/Ia).

Tema 1. AToMBbI XMMHUYECKHX 3/IEMEeHTOB (9 4uacoB)

ATOMBI KaK (popMa CyI1ieCTBOBaHHUsI XUMHUYeCKUX 371eMeHTOB. OCHOBHbIE CBe/leHUs O CTPOeHUU
aToMoB. [JoKa3aTe/ibCTBa CJIOXKHOCTU CTpoeHUs: aToMOB. OmbIThl Pesepdopa. [TnaHeTapHast
Mo/lesib CTpoeHrs aTroma. CocTaB aTOMHBIX siiep: IPOTOHBI U HEUTPOHBI. OTHOCUTEe/TbHAs
aToMHasi Macca. B3auMoCBsI3b TIOHATUN « MIPOTOH », « HEUTPOH », « OTHOCUTE/IbHAsI aTOMHast
Macca». Vi3MeHeHMe UKc/a MIPOTOHOB B si/ipe aToMa — 00pa30BaHue HOBbIX XMMUUYECKUX
3/1eMeHTOB. V3MeHeHMe yKc/ia HEMTPOHOB B si/[pe aToMa — 0Opa3oBaHKe U30TOTIOB.
CoBpeMeHHOe orpejie/ieHHe MTOHATUS «XUMUUeCKUN 371eMeHT». V130Tomnbl Kak pa3HOBUHOCTH
aTOMOB OJHOTO XMMHUUYECKOI0 3/ieMeHTa. D/IeKTPOHbI. CTpOeHHe 3/1eKTPOHHBIX

000/104eK aTOMOB XUMUUeCKHX 371eMeHTOB Ne 1—20 neproiuueckoii cuctemsl [. U.
MengeneeBa. [ToHsiTHe 0 3aBepIlIeHHOM U He3aBepILIeHHOM 3/IeKTPOHHOM CJI0e (3HepreThueCcKoM
ypoBHe). [Tepuognueckasi cucteMa XuMuueckux 31emeHToB 1. VI. MeH/ieneeBa 1 CTpoeHue
aTOMOB: (hM3UUeCKH CMBIC/I TOPSIAKOBOTO HOMepa 3/ieMeHTa, HoMepa Ipymiibl, HoMepa
repuoga. MismeHeHue 4uc/ia 371IeKTPOHOB Ha BHeIlIHeM 3/1eKTPOHHOM YPOBHe aTOMa
XUMHYeCKOTO0 3/ieMeHTa — 0Opa30BaHue MOI0KUTE/TbHBIX U OTPULIATe/IbHBIX HOHOB. VIOHBI,



oOpa3oBaHHbIe aTOMaMH{ MeTa/l/IOB U HeMeTasioB. [[pUuMHbI M3MeHeHUs] MeTa/UTNUeCKUX
HeMeTa/UTMUeCKUX CBOKMCTB B Mepuo/ax v rpymnmnax. Obpa3oBaHue OWHAPHBIX COeJUHEHHA.
[TonsiTvie 06 MoHHOM cBs3u. Cxembl 00pa30BaHMsI HOHHOM CBSI3H.

B3auMozelicTBie aTOMOB XMMUUYECKHUX 3/IEMEHTOB-HEMETA/VIOB MeXKAy co0oit — obpa3oBaHue
JIBYX aTOMHBIX MOJIEKYJ/I IPOCThIX BelllecTB. KoBasieHTHast HemoJisipHasi XMMUYecKast CBSI3b.
OneKTpOHHbIE U CTPYKTYpHbIe (hopMysibl. B3aMoelicTBe aTOMOB XUMUUYECKUX 3/1IeMEHTOB-
HEMeTaslJIoB MeXxay coboii — obpa3oBaHHe OMHAPHBIX COeJUHEHUI HEMETAJIIOB.
OneKTpooTpULiaTeIbHOCTh. [ToHSATHe 0 KOBa/leHTHOM TOJISIPHOM CBsI3U. B3auMo/eiicTBie aTOMOB
XUMUUYECKHUX 3/IEMEHTOB-META/IJIOB MEX/y C000H — 00pa3oBaHKe MeTa/l/InueCKUX KpPUCTA/UIOB.
[ToHsiTie 0 MeTa/IMYeCKOU CBSI3U.

JdemMoHcTpanmu. Mozenin aTOMOB XUMUUECKUX 371eMeHTOB. [leproguueckasi cuctema
XMMUYeCcKux 371eMeHTOB /. V1. Menzeneesa.

Tema 2. IIpocreble BenjecrBa (6 yacoB)

[Tono)keHre MeTaN/IOB U HEMETA/I/IOB B IePUOJMYECKON CUCTeMe XUMUYeCKUX 31eMeHToB /1. U.
MeHgeneeBa. BakHelilve mpocThie BelljeCTBa — MeTaJljlbl: JKese30, alFOMUHUM, KabL1H,
MarHui, HaTpui, Kamuid. O01re dhu3nuecKre CBOMCTBA MeTa//IOB. BaykHelIIHie MpocThie
BellleCTBa — HeMeTaslIbl, 00pa30BaHHBIE aTOMaMH KHCI0PO/ia, BOIOPO/a, a30Ta, Cephl,
docdopa, yriaeposa. CiocoOHOCTh aTOMOB XUMHUECKHX 37IEMEHTOB K 00pa30BaHUI0 HECKOTBKUX
TIPOCTHIX BEIeCTB — aJIOTPOMUsL. AJUIOTPOITHBIe MOAUMUKALIMK KMC/IOpOoa, hocdopa u

oJsioBa. MeTanimyeckue v HeMeTa/l/IMuecKre CBOMCTBA MPOCTHIX BelllecTB. OTHOCUTE/NBHOCTD
JleNieHus1 TIPOCTBIX BeIleCTB Ha MeTasl/Ibl U HeMeTasllbl.

[TocrostnHast ABorazpo. KonnuectBo BetjectBa. Mosb. MossipHast Macca. MoJisipHbIH 00beM
ra3oo0pa3HbiX BelllecTB. KpaTHble eJUHULIBI KOJTMUECTBA BellleCTBa — MUJUTUMOJIb U KUTIOMOJIb,
MWIJTUMOJISIPHAs1 ¥ KUJIOMOJISIpHAast MacChl Bell[eCTBa, MUJIJTUMOJISIPHBIN U KUJIOMOJISIPHBIN
00BeMbI Ta3000pa3HbIX BEI[eCTB.

PacyeTsl C UCIO/Ib30BaHUEM TOHSITHH «KOJIMUECTBO BeLeCTBa», «MOJISIPHAst Macca», «MOJISIPHBIH
00bem ra3oB», «IIOCTOsSTHHAsE ABOTaZpo».

HJemoncrpanuu. Komnekiusi meta/iioB. Kosiekivs HeMeTasioB.

[Tonyuenue o3oHa. [TosyueHre M 03HaKOMJ/IEHHe CO CBOMCTBaMH Oesioro u KpacHoro docdopa,
Oenoro u ceporo osioBa. HekoTopeie MeTas/libl ¥ HeMeTasl/Tbl KOJTMYeCTBOM BeljecTBa 1 MOJIb.
Mojenb MOISIPHOTO 00beMa ra3000pa3HbIX BEIeCTB.

Tema 3 CoeaguHeHUs1 XMMHUYeCKHX 3/1eMeHTOB (14 yacoB)

CreneHb okucieHusi. OnpeziesieHre CTeTIeHNW OKUC/IeHUs 3/IEMEeHTOB 110 XUMUUYeCKou Gopmyrie
coepuHenusi. CoctapnieHue (hopmy/ OMHAPHBIX COeJUHEHUM, 0011 cr1Iocob WX Ha3bIBaHUSI.
buHapHbIe coeJMHEHUS: OKCHZIBI, XJIOPUbI, Cybhuabl U Ap. CocTaBieHue Ux GOpMYyII.
[IpeacraBuTE/IM OKCUJOB: BO/IA, YTJIEKUC/IBINM Ta3 U HeralleHasi u3BecTb. [IpefcraBuTe/iu
JIETYYHX BOZIOPOJHBIX COeMHEHH: XJIOPOBOZIOPOZ Y aMMHUaK.

OcHoOBaHWsl, UX COCTaB M Ha3BaHUs. PaCTBOPUMOCTh OCHOBaHMI B Bojie. Tab/uiia
pPacTBOPUMOCTH THAPOKCH/OB U cosiel B Bofe. IIpescTaBuTeny 1esioueid: THPOKCU/IbI HATPUS,
Kasusi ¥ Kanbliys. [ToHsIThe 0 KaueCTBeHHBIX peakiusax. VIHAUKaTopbl. M3MeHeHHe OKpacKu
VH/IMKaTOPOB B LL[eJIOYHOM cpeje.



KucnoTsl, ux cocraB u Ha3BaHus. Knaccudukams kucaot. [IpescTaButeny KUCIOT: CepHasi,
Co/siHas U a30THas. V3MeHeHMe OKpaCKy UHJMKATOPOB B KUCJIOTHOM cpejie.

Conu Kak Mpou3BO/IHbIE KUC/IOT U OCHOBaHUM. X cocTaB v Ha3BaHUs. PacTBOPUMOCTE CoJeil B
Bogie. [IpecTaBuTe/ M Ccosleli: XJIOpU, HAaTPUs, KapOoHaT U dhocdaT KalbLusl.

AmMopHbIe ¥ KpUCTalIMuecKye BellecTBa.

Me)KMOJ'IEKy'J'IHpHLIe BBBI/IMO,ELEI‘/JICTBI/IH. Twuresl KPUCTA/IVIMYECKUX PEIIETOK: MOHHAA, aTOMHas,
MOJIEKYJ/IAPHAA U MeTa/lJInYeCKas. 3aBHCHMOCTb CBOMCTB BEIIeCTB OT TUIIOB KPUCTA/VNIMYECKHUX
PeLIeTOK.

BeljectBa M0/1€Ky/IIpHOTO ¥ HEMOJIEKYJISIPHOIO CTPOEHMS1. 3aKOH ITOCTOSTHCTBA COCTaBa /ISl
Bell|eCTB MOJIEKY/IIPHOTO CTPOEHUSI.

YucThie BelljecTBa U cMecH. [IpuMephl XKUIKUX, TBEPABIX U Ta3000pa3Hbix cMeceii. CBOWCTBa
YHCTHIX BEIeCcTB U cMeceit. ix coctaB. MaccoBast 1 00beMHast [0/ KOMITOHEHTa CMeCH.
Pacuetsl, cBsi3aHHbBIE C UCTIO/Ib30BaHUEM TOHSTHUS «J[0JISD».

JdemoncTpanuu. O6pasiibl 0KCH/0B, KUCJIOT, OCHOBAaHUM 1 coseil. CriocoObl paszieneHust
cmecel. [luctruanys Bogpl. Vi3MeHeHMe OKpaCKy MHAMKATOPOB B paCTBOpax Lje/Ioven.
[paBuno pa3baBnenusi H2SO4. Mi3MeHeHre OKpacKu UHJMKATOPOB B paCTBOPax KUCJIOT.

JTaGopaTopHbIe onbITHI. 1. 3HAKOMCTBO C 00pa3ijaMy BeIlleCTB pa3HbIX K1acCoB. 2.
Pazgenenue cmeceid.

Tema 4. I3MeHeHus1, IPOUCXOAALLHe C BelllecTBamMH (12 yacoB)

[TonsiTre siBNeHUI KaK M3MeHeHWH, MPOMCXOAILIMX C BelljeCTBaMU. fIBeHus, CBsSI3aHHBIE C
V3MeHeHHeM KPUCTa/l/IMuecKoro CTPOeHHsl BellleCcTBa MPU MOCTOSIHHOM ero cocTaBe, —
¢u3nueckue siBneHus. Pusnueckue sIBEHUS B XUMUM: AUCTUIIISALUSA, KDUCTA//IA3ALIUS,
BbIlTapMBaHKe U BO3TOHKA BeIlleCTB, LIeHTPU(pYrUpoBaHue.

sIByieHus], CBsi3aHHBIE C U3MEHEHHEM COCTaBa Bell[eCTBa, — XUMHUUeCKHe peakiuy. [Ipu3Haku u
yCJIOBUS IPOTeKaHUsI XUMHUUeCKUX peakifuil. [ToHsTHe 00 9K30- U S3HAOTEPMUUYECKUX PeaKI[UsiX.
Peakiiiyi ropeHUsi KakK YaCTHBIN C/Tyuail 9K30TepMHUYECKUX peaklvii, MPOTeKaroIUX C
BbIZIeJIeHUEM CBeTa.

3aKoH COXpaHeHHUsl MacChl Bell[eCTB. XUMUUYeCKre ypaBHeHUs. 3HaueHue WHEKCOB U
Ko3dduimenToB. CocTaB/eHue ypaBHEHUM XUMUUECKUX peaKLUi.

PacueTsl o xumMruyeckuM ypaBHeHUsIM. PellieHre 3a/iau Ha HaXxO0XKJeHHe KOrMuecTBa

BeIIleCTBa, MaCChl WM 00beMa MPO/yKTa PeakKliy 10 KOJUUeCTBY BellleCTBa, Macce Ui 00bemy
HCXO/IHOTO BelllecTBa. PacueTsl ¢ UCMO/Ib30BaHUEM TIOHSTUSI «/I0JIs», KOT/la UCXOZHOE BellleCTBO
JlaHO B BH/Ie PacTBOpa C 3a/JaHHOM MaCCOBOM /10/1el1 paCTBOPEHHOT0 BeL[eCTBA WU COZIePXKUT
OrpeieJIEHHYO [J0JIF0 TIPUMeCeH.

PeaKL[I/II/I Pa3/IoKeHUs. ITonsatue o CKOPOCTH XMMHWUYECKUX peaKL[Hﬁ. KaTaJII/BaTOpLI. (DepMEHTBI.

Peakiu coequHeHus. Katanutuueckue U HeKaTauTHUeCKUe peakijuu. OOpaTUMble U
HeoOpaThMBble peakivu.



Peaxkiuu 3amMertieHuys. D/1eKTPOXUMUUECKUH PsiJ| HAMIPSDKEHUIM MeTaslIoB, ero UCroIb30BaHue
J/151 IPOTHO3UPOBaHUS BO3MOKHOCTHU MPOTEKaHHWsI peakL{iii MeXX/ly MeTaslylaMy U pacTBOpaMu
KUCOT. Peakijuu BbITECHEHUS OZHUX METa/I/IOB U3 paCTBOPOB MX COJIeH JPYTMMU MeTa/lJlaMU.

Peakiyu o6MeHa. Peakijuy HeMTpanu3arnuu. Y CJIOBUs TTPOTEKaHHs Peakijuii oOMeHa B
pacTBoOpax 0 KOHIJa.

Tunbl XUMUUECKUX peaklyi (110 TIPU3HAKY «UYMC/I0 U COCTaB UCXO/IHBIX BeIleCTB U

TIPO/IYKTOB peakiLii») Ha IMpUMepe CBOMCTB BO/Ibl. Peakifusi pa3noykeHusi — 371eKTPOJIU3 BOJBI.
Peakiiiy coeJuHeHUs] — B3auMO/IefiCTBHe BO/IbI C OKCHAMU MeTaslyIoB U HeMeTasuioB. [1oHsATHe
«TUJPOKCHU/IbI». Peakiny 3amMeliieHUsi — B3aUMO/IeHiCTBYe BO/BI C I1IeJIOYHBIMU U
11Ie/I0UHO3eMe/TbHBIMUA MeTasiaMy. Peakijn oOMeHa (Ha rpyuMepe rUpoJii3a

cyibbua aTFOMAHKS U KapOra KaabLiys).

Jemoncrpanuu. [Tpumeps! pr3nueckux siBlieHU: a) ryiaBieHye napaduHa; 6) BO3roHKa

tiofja v GeH301HON KHUC/IOTHI; B) PACTBOPEHHE TepMaHTaHaTa Kasius; T') U dy3ust JyIICTBIX
BeLL|eCTB C ropsiliei JaMrouyky HakanuBaHus. [IpumMepbl XMMHUUYeCKUX SBJIEHUI: a) TOpeHHe
MarHus, pocdopa; 6) B3auMoiefiCTBHEe COISTHON KUC/IOTBI C MPaMOPOM WJTA MeJIOM; B)
nosiyueHuve rugpokcuga meau (1I); r) pactBopeHye mosyueHHOr0 FMAPOKCH/IA B KUC/IOTaX; 1)
B3auMozencteue okcuga meau (II) ¢ cepHoM KMCIOTOM TIPU HAarpeBaHUY; €) Pas/io>KeHHe
riepMaHraHaTa Kajus; )K) B3auMo/leficTBe pa30aB/eHHBbIX KUC/IOT C MeTaslylaMU; 3) Pa3/ioyKeHHe
NepoKCH/ia BOJOPO/A; 1) 3/IEKTPOJIU3 BOJBI.

JIabopaTopHbIe onbIThI. 3. CpaBHeHHe CKOPOCTH MCITAPeHHsI BO/IbI M CITUPTA T10 NCUe3HOBEHUIO
WX Kariesib Ha (puabTpoBasbHOM Oymare. 3a. B3auMo/ieiicTBre OKCH/la MarHusi C KUCJI0TaMH 4.
OxucneHve MeJu B IJlaMeHU CIIUPTOBKYU WX TOpeiKU. 5. [IoMyTHeHre 13BeCTKOBOU BO/bI OT
BbI/IbIXaeMOI'0 YIJIeKMC/IOro rasa. 6. [TonyueHre yriekucioro rasa B3auMoZeiMCcTBUEM COZbI U
KHUCJIOTHL. 7. 3aMelljeHre Mey B pacTBope xyiopuza meau (II) »xenezom

Tema 5 .ITpaktukym Ne 1. IIpocTeiiiive onepanuu c BemecrBoM (3 uaca)

1. [IpaBusia TexHUKU Oe30macHOCTH Tpy paboTe B XxumMuueckoM KabuHete. [IprieMbl obpaiijeHust
¢ 1abopaTtopHbIM 000PYZOBaHKEM 1 HarpeBaTebHBIMU Iprbopamu. 2.JIpr3HaKy XUMHUEeCKUX
peakuuii. 3. [IpuroroBsieHre pacTBOpa caxapa U omnpefiesieHre MacCOBOM IO/ ero B pacTBOpe

Tema 6. PactBopenue. PacTtBopsbl. CBoMCTBa pacTBOPOB 3/1eKTP0/MTOB (17 yacoB)

PacTBopeHue Kak (pU3MKO-XUMHUYeCcKuid riporiecc. IToHsiThe o rujparax u
KpucTannoruapaTtax. PactBopumocts. KprBble pacTBOPUMOCTH KaK MO/ie/lb 3aBUCUMOCTH
pPacTBOPUMOCTH TBEP/bIX BellleCTB OT TeMIlepaTrypbl. HacblllleHHble, HeHaChIlLeHHbIe 1
repechIllleHHble pacTBOPhI. 3HAUEHUe PaCTBOPOB /1Jis1 IPUPO/IbI U CeNbCKOTO XO03SIHCTBA.

[ToHsATHE 00 3/IEKTPOTUTHUECKON JUCCOLMALIMN. DJIEKTPOUThI U HE3EKTPOIUTEI. MeXxaHu3M
JTUCCOIIMALIAY 3/IEKTPOJTUTOB C Pa3/IMUHBIM TUTIOM XMMUYeCKOH cBsi3u. CTereHb
3/IEKTPOTUTHUECKOH guccouyarivi. CUTbHBIE U C1a0ble 3/1eKTPOJIUTHL.

OCHOBHBIE MOJIOXKeHUs] TEOPUU JIEKTPOMTUUEeCKOM Auccouratyu. VIoHHbIe ypaBHeHUsI
peakiyii. Y CI0BUS POTEKaHUs peakiu 0OMeHa MeX/y 37IeKTPOJTUTaMU /10 KOHI[A B CBETe

MOHHBIX HpeACTaBHeHHﬁ.

Knaccudukaiysi MFOHOB U UX CBOMCTBA.



Kucnotsl, ux knaccudukauys. JJuccoruanys KACIOT U UX CBOWCTBA B CBeTe TEOPUU
3/1IeKTPOJIMTUUECKOM AUCcoLMaliii. MosieKy/sipHble U MOHHbIE YpaBHEHUS peakLiid KUCJIOT.
BsaumogencTsue KUC/IOT C MeTa/ulaMu. D/IeKTPOXUMUYeCKUU psif, HallpshkKeHUU MeTasuloB.
B3anMogelicTBHe KACIOT C OKCHJAMU MeTa/llIoB. B3aumogelicTBUe KUC/IOT C OCHOBaHUSIMU —
peakiys HelTpanu3anun. B3anmoseiicTBre KUCIOT ¢ consiMu. Mcriosib30BaHme TabIULbI
PacTBOPUMOCTH /I/1s1 XapaKTePUCTUKA XMMUUECKUX CBOUCTB KUCJIOT.

OcHoBaHus, UX Knaccubukaiys. Juccoruaiivisi OCHOBaHUM U WX CBONCTBA B CBETe TeOpUH
3/IEKTPOIMTUUECKOM Anrccoldalyi. B3auMozieiicTBre OCHOBaHUM C KUC/IOTaMM, KUC/IOTHBIMHU
OKCHJIaMU U Co/isIMU. VIcrio/ib30BaHKe Tab/ LI pACTBOPUMOCTH [I/Isl XapaKTePUCTHUKH
XUMHUYECKHUX CBOMCTB OCHOBaHMM. Pa3io)keHre HepaCTBOPUMbBIX OCHOBaHUWH TTPU HarpeBaHUM.

Conu, ux Knaccudukalys U JUCCOLMaliis pa3/IMUHbIX TUMOB coJjieli. CBOMCTBa Cojieil B cBeTe
TeOPHUU 3JIeKTPOIUTUUECKOM Arccolrali. B3anumojeiicTBre comeil ¢ MeTa/ljlaMU, yC/I0BUS
TpOTeKaHUs ITUX peaklvil. B3aumoelicTBUe coselt C KUC/I0TaMM, OCHOBAHUSIMU U COTISIMHU.
Vcnonb3oBaHue TabJIUIbl PACTBOPUMOCTH [J1s1 XapAKTEPUCTUKUA XUMHUUECKUX CBOWCTB COJIeH.

O06o011ieHMe cBeleHu 06 OKCHU/IaX, UX KIaCCU(DUKAIMA U XUMHUUECKHUX CBOMCTBAX.

I'eneTHueckue PAABI META/IVIOB 1 HEMETAJI/IOB. I'eHeTHUecKas CBSI3b MeXAy KiaaCCaMu
HeopraHn4eCKUx BelecCTB.

OKuCIUTeTbHO-BOCCTaHOBUTE/IBHbBIE peaKklui. OxkucnuTesnb U BOCCTAaHOBHTE/Ib, OKHMCJ/IEHHE 1
BOCCTAHOBJIEHHE.

Peakiju1 MIOHHOTO 0OMeHa U OKUC/TUTeTbHO-BOCCTaHOBUTE/IbHBIE peakliui. CocTaB/ieHue
yPaBHEHHW OKUC/IHTETbHO-BOCCTAHOBUTEbHBIX PeakKLii MEeTOZOM 3/IeKTPOHHOTO OanaHca.

CaoiicTBa MPOCTHIX BeljeCTB — MeTa/I/IOB U HEMEeTAaJ/1JIOB, KMCJIOT U CoJielt B CBeTe
Hpe,I[CTaBJIEHI/Iﬁ 00 OKHC/TUTeTbHO-BOCCTAHOBUTE/ILHBIX rnpouneccax.

JdeMoHcTpanuu. VcribiTaHye BelecTB U UX paCTBOPOB Ha 3/IeKTPOMPOBOAHOCTb. [IBrKeHUe
OKpallleHHBIX NOHOB B 3JIEKTPUYECKOM I10Jie. 3aBUCUMOCTD 37IeKTPOTIPOBOIHOCTH YKCYCHOM
KUCJIOTBI OT KOHL[eHTpaLuu. B3aumoelicTBUe LIUHKA C CepPOid, COITHOW KUCI0TOM, XJIOPUIOM
Mequ (IT). F'opeHue marnust. B3avMogelicTBre XJIOPHOM U CEPOBOIOPOIHOM

BOZIbI. HeliTpanu3aiius 11je/104u KMUC/IOTON B IPUCYTCTBUM UHAUKATOpa. PacTBopeHUe BellleCTB B
Pa3/IMYHBIX pacTBOpUTeNsiX. [IpuMepsl peakLyii, UAYIIHUX /10 KOHI[a. ['eHeTHUeCcKasi CBSI3b MeXAY
OCHOBHBIMU KJ/IaCCaMU HeOpPraHW4eCKUX COoeIMHeHUH.

Ocy1ecTBiieHue rnepexosoB:
P- PzOs g H3PO4 g Cag(PO4)Ca - Ca0O~-Ca (OH)z

JIaGopaTopHbIe onbITHI. 8. Peakijuu, xapakTepHbie /i1 paCTBOPOB KUCJIOT (COSTHOM WU
cepHoM). 9. Peakijuu, XxapakTepHsble [/ paCTBOPOB Lijeiouel (TUIPOKCU0B HAaTPUs WX KaJlus).
10. TTonyueHre 1 CBOMCTBA HEpPaCTBOPUMOT'O OCHOBaHUsI, HaripuMep rugpokcuga meau (1I). 11.
Peakijum, xapakTepHble [/ paCTBOPOB coJiel (Haripumep, Ajs1 xsopuaa meau (I1). 12. Peakumy,
XapakTepHble /1J11 OCHOBHBIX OKCH/IOB (Harmpumep, AJis OKCcuAa Kanblus). 13. Peakiuu,
XapaKTepHble /151 KUCJIOTHBIX OKCUZOB (HampuMep, /it YIJIEKUC/IOTo rasa).

Tema 7. IIpakTukym Ne 2. CBoMCTBa PacTBOPOB 3/1eKTPO/IUTOB (2 yaca)



4. YcnoBus NpoTeKaHNsI XMMUUeCKHUX peakLiiid MeXXly paCTBOpPaMHU /1eKTPOJIMTOB. 5. PelieHue
5KCIIepUMeHTa/IbHbIX 3a/au.

Cojep)xaHue NporpaMmal
Xumus 9 Kjacc

(68 uacos, 2 yaca B Hefie/I0)

Obwas xapakmepucmuka Xumu4ecKux 3/1eMeHIMNo8 U XuMu4ecKux peakyuti.
ITepuoduueckuti 3akoH u Ilepuoduueckas cucmema xumuuveckux 31emerHmos /I. H.
Mendeneeea- 10 uacoe

XapakTeprCTHKa 3/1eMeHTa 10 ero noJjokeHuto B [Teproauueckon cucreme 1. . Mengeneesa.
CBolicTBa OKCH/IOB, KMCJIOT, OCHOBAaHUM U COJIeM B CBeTe TeOPUH 371eKTPOJTUTHUECKOMN
JIMCCOLIMALIMU U OKUCJIEHUSI-BOCCTAHOB/IEHUSI.

[ToHsATHE O Tepexo/iHbIX 37ieMeHTax. AM(OTepHOCTb. ['eHeTHUUEeCKUI1 psifi TepexoHOro
3/IeMeHTa.

[Teproanueckuii 3akoH U [lepruoanueckasi cuctema XumMuueckux 3eMeHToB 1. VI. MeHieneeBa.
XyMHUUecKasi OpraHu3alys >KUBOU U HE)KMBOMW MPUPObl. XUMUUECKUM COCTaB siipa, MaHTHHU U
3eMHOM KOpbl. XMMHYeCKHe 3/1IeMeHThI B K/leTKaX )KUBbIX OpraHrM3MoB. Makpo- u

MHKPO3J/IeMEeHTHEI.

O06o0111eHME CBeIEHUI 0 XUMUUECKUX peaklusax. Kimaccubukaips XuMHUUeCKUX peakiyi 1o
pa3TMYHbIM OCHOBAHUSIM:

— T10 COCTaBY W YMC/Ty pearvpyroiux U 00pa3yIoIyxcs BeleCTs;

— 110 TeryioBoMY 3 deKTy;

— TIO HarpaBJ/IeHUIO;

— TI0 U3MEHEHHIO CTeleHel OKHC/IeHUs 3/IeMeHTOB, 00pa3yIoIUX pearupyrolye BeljecTBa;
— 1o ¢as3e;

— TI0 MCTI0/Ib30BaHUIO KaTaau3aTopa.

[ToHsiTHe 0 CKOPOCTH XUMHUeCKOW peakiuu. @aKTophbl, BAUSIOI[ME Ha CKOPOCTbh XUMHUYECKUX
peakiui. KatamusaTopsl v Katanu3. THTHOMTOPEL. AHTHOKCHJAHTHI.

Jdemoncmpayuu.



Pasnuunbie ¢popmel Tabury [Teproguueckoit CUCTEMBI.

Mopenu atomoB sneMeHToB [—III ieprooB.

3aBUCUMOCTb CKOPOCTU XMMHUYECKOM peakLiuM OT NPUPO/bl pearrpyroLUX BelllecTs.
3aBUCHMOCTb CKOPOCTH XMMHUUECKOM peakliiy OT KOHLIEHTPaLMK pearupyroliuX BelecTB.

3aBUCUMOCTh CKOPOCTH XMMUUECKOM peaklvy OT TI/IOIa/Id COTIPUKOCHOBEHUSI pearupyroiyx
Bel[eCTB («KHUISIUM CJ10M»). 3aBUCUMOCTb CKOPOCTU XMMHUYeCKOW peakiuu OT TeMIiepaTyphbl
pearvpymoliux BelecTs.

['oMoreHHbIN ¥ reTeporeHHbIN KaTaln3bl.

depmMeHTaTUBHBIN KaTam3. IHrnbupoBaHme.

JlaGopamopHble onbimbl.

[TonyueHure rujpokcyja LIMHKA U UCCeloBaHUe ero CBOMCTB. Mo/ieiipoBaHye OCTPOeHHSsI
TIepUOIUUeCKOU Tab/UIIbI. 3aMellieHre JXesie30M Me/id B pacTBope cysibdata meau (I1).
3aBUCHMOCTb CKOPOCTH XMMHUUECKOM peakliiy OT MPUPO/bl pearupyroluX BellecTB Ha IpUMepe
B3aUMOZeMCTBUS Pa3/IMYHbIX KMCJIOT C Pa3/IMYHbIMUA MeTa/lJlaMU. 3aBUCUMOCTb CKOPOCTH
XUMUUECKOM peakliy OT KOHL|eHTpaLMy pearupyroLnX BellecTB Ha IpUMepe B3auMOZelCTBUS
LJMHKa C COJITHOW KHWC/I0TOM pa3/IMYHOM KOHLIeHTpalMK. 3aBUCUMOCTb CKOPOCTU XUMHUYeCKOU
peakiM OT MJIOLIaJ1 CONPUKOCHOBEHUS pearupyrolux BelecTs. Mo/ieTMpoBaHue «KUIISALLEro
C/1051». 3aBUCUMOCTb CKOPOCTH XMMHUECKOU peakliiy OT TeMIlepaTyphl pearupyroluX BelllecTB
Ha nprMepe B3aumo/ercTBus okcuza Meau (II) c pacTBopom cepHOM KUC/IOTBI IPY Pa3/IAYHbIX
Temneparypax. PasnoxxeHne nepokcrja BoLOpo/a C IOMOILIBIO IUOKCH/A MapraHliia U KaTasassl.
OO6Hapy>keHue KaTasa3bl B HEKOTOPbIX IMHUILEBbIX MPOAYKTaX. IHrMOupoBaHue B3auMO/IeCTBYS
COJISTHOW KUCJIOTBI C LIMHKOM YPOTPOITMHOM.

Memannnbi- 14 uacos

[Tonoyxenue metanioB B [Tepuoauueckoii cucteme /1. . MeHnzeneeBa. MeTtannuueckast
KpPHUCTa/THUeCKas pelieTka U MeTa/lyTiueckasi XuMmuueckasi cBsizb. O01ive ¢pusnueckye CBONUCTBA
MeTa/yIoB. XMHUUeCKHe CBOMCTBA MeTas/VIOB Kak BOCCTAaHOBHUTE/IeH, a TakKe B CBeTe UX
TMOJIOKEHUS B 3/IEKTPOXMMUUECKOM PsIly HamnpsbKeHUH MeTasiioB. Koppo3usi MeTasuioB U
criocobbl 60pb0OBI ¢ Helt. CruaBbl, UX CBOMCTBA U 3HAaUEHUeE.

OO6r11ast xapaKTepUCTHKa I1eJIOYHBIX MeTa/IoB. MeTasuiel B ripupoje. OOb1mye criocoobl ux
nosiyueHusi. CtpoeHue atoMoB. [llesiouHble MeTasibl — MPOCThIe BelljecTBa. BaxkHeliime
coeJMHeHUsI 11[e/IOYHBIX MeTaslyIOB — OKCHU/IbI, TUPOKCU/IBI U COMU (X/IOPUAbI, KapOOHATHI,
cybGhaThl, HUTPaThl), UX CBOMCTBA U NIPUMeHeHre B HapOJHOM X03siicTBe. KanmiiHbie
ymobpeHusi.

OO0r11ast XxapakTepyCTHKA 3IEMEHTOB TJIaBHOUW NOATpymIibl 11 rpymmsr



Crpoenue atomoB. IlleslouHO3eMenbHBIE MeTa/Ibl — MPOCThIE BelllecTBa. BaxHelie
coeZIMHeHUS 11]eJI0UHO3eMe/TbHbIX MEeTaslIOB — OKCH/IbI, TUAPOKCHU/IbI U COMU (X/IOPUJHI,
KapOOHaThI, HUTPATHI, Cy/IbdaThl, (pocdaTbl), UX CBOWCTBA U

NpUMeHeHre B HapOZHOM XO03sIiCTBe.

Amomunuii. CTpoeHue aToMa, pr3nueckue U XMMUUeCcKre CBOMCTBA ITPOCTOr0 BelljeCTBa.
CoeiuHeHus alFOMUHUSI — OKCHUJ| U TUIPOKCHUJL, UX aM(OTepHbIA XxapakTep. BakHeliie cou
amomMuHus. [IpuMeHeHre amtOMUHUS U €r0 COeJUHEHU.

2Kene3o. CtpoeHue atoma, pusnueckre U XMMA4YeCKe CBOMCTBA MPOCTOrO BelllecTBa.
l'enetnueckue psabl Fe2+ u Fe3+. BakHelilve conu »kene3a. 3HaueHUe »kejie3a U ero
coeZIMHEeHUM [17ist IPUPO/bI U HADOJHOTO XO3SIMCTBa.

demoucmpayuu.

OO6pa3Libl 1IeI0UHBIX U I]eJI0YHO3eMeTbHBIX MeTaslyIoB.

OO6pas3Lipl CT1/IaBOB.

B3anMozieiicTBre HaTpUsi, IUTUS U KabLUs C BO/IOM.

BsaumogeiicTBre HaTpUsi U MarHusi C KUCJIOPO/ZIOM.

B3aHMOAeﬁCTBHe MeTa/1JIoOB C HeEMeTa/l/IaMHU.

[Tonyuenue ruapokcuoB xesne3a (I1) u (III). KauectBeHHbIe peakiiv Ha UOHBI Fe2+ u Fe3+.

JlabopamopHbie onbimpl.

B3anMozielicTBre pacTBOPOB KMCJIOT U COJIel ¢ MeTaslJlaMU.
O3HakoM/IeHHEe C pyaMu >Kese3a.

OkpalvBaHye 1ylaMeHd COJISIMU I11eJIOUHbIX MeTaJlIOB.
B3auMozielicTBUe KanbLiysi C BOJOM.

[TonyueHue TMAPOKCHU/IA Ka/bLUsl U UCC/Ie[lOBaHUE ero CBOWCTB.

[MonyueHre TUPOKCH/ia aIFOMUHUS U UCC/Ie[JOBaHUe ero CBOMCTB. B3auMoelicTBue »Kese3a ¢
COJITHOM KHUC/TOTOH.

[Tonyuenue ruapokcuoB xxesne3a (II) u (III) 1 uccnemoBaHue UX CBOWCTB.
ITpakmuxkym 1(2 uaca) CBOMCTBO MeTa/IJIOB U UX COeUHEHHH

Peinenue 3KCIEPUMEHTA/IbHBIX 3alda4 Hd PaCIlIO3HABAHHWE U I10/Iy4YeHHE COQ,Z[I/IHEHI/II\/JI MeTaJ1/I0B.



Hememannwi- 25 uaca

OO0r1mast xapakTepyCTHKa HeMeTasl/IoB: 1oJioykeHre B [Tepuoanyeckoil cucteme, 0COOEHHOCTH
CTPOEeHUs aTOMOB, 371eKTPOOTpULIaTeIbHOCTD (30) Kak Mepa «HeMeTa/UIMUYHOCTW», psf, 0.
Kpucrannmyeckoe cTpoeHUe HeMETa/lJIOB — MPOCTHIX BelllecTB. Asiotponusi. @usnyeckue
CBOMCTBa HeMeTal10B. OTHOCUTENTbHOCTh TIOHATHN «MeTajul» — «HeMeTasl/».

Bogopog. Boaa ITonoxenre Bogopoza B [lepuorueckori cucteMe XMMHUYECKHX 3/1eMeHTOB /1.
N. MenpgeneeBa. CTpoeHue aToMa 1 MoJieKyJ/ibl. Pusnyeckre U XMMUYeCcKre CBOMCTBA
BOJZIOPO/ia, ero roJjiyyeHve U NpuMeHeHue.

Bopga. Ctpoenue mosnekynbl. BogopoaHas xumuueckasi cBsi3b. @u3nueckrie CBOUCTBA BO/BI.
AHoManmu cBOMCTB BoJbl. ['uipodunbHbie U THAPOQOOHbIe BelljecTBa. XMMHUYeCKHe CBOWCTBA
Bo/ibl. KpyroBopot Bozibl B ipupoge. Bopoounctka. Aspaiiys Bojbl. BeIToBbIe (GUIBTPEI.
MuHepanbHble BoAbl. [JucTUiMpoBaHHas BOJa, ee IoJlyuyeHre U IpUMeHeHue.

OO611jast XapaKTepUCTHKa rajoreHoB. CTpoeHre aToMoB. [IpocThie BelrjecTBa M OCHOBHbIE
Coe/IMHeHUsI TaJloreHoB, UX

cBoiictBa. Kpatkue cBefieHust o xsiope, 6pome, ¢Tope u no/ie. IlpiMeHeHye rajoreHoB U UX
COeJMHEeHU! B HAPOJHOM XO3SIMCTBe.

Cepa. CtpoeHue aTtoMa, a/l/IOTPOITHS], CBOMCTBA M TPUMeHeHre poMOnueckoii cepbl. OKCHbI
cepsl (IV) u (VI), ux nosyyeHue, cBoicTBa U npuMeHeHue. CepHasi KUC/I0Ta U ee COJIU, UX
TpUMEeHEeHre B HapOJHOM X03s1icTBe. [Ipon3BOCTBO CEPHOW KUCJ/IOTHI.

A3ot. CTpoeHUe aToMa U MOJIeKY/Ibl, CBOMCTBA MIPOCTOrO BelljeCcTBa. AMMUAK, CTpOeHUe,
CBOWCTBa, MoJiyueHue U npuMeHeHre. Co/ii aMMOHUSsI, UX CBOMCTBA U NipuMeHeHre. OKCH/b
aszota (IT) u (IV). A30oTHasi KMC/IOTa, ee CBOMCTBa U MpUMeHeHWe. HUTpaTbl 1 HUTPUTHI,
nipobJieMa UX COZiep>KaHUs B CeTbCKOXO03sIMCTBEHHOM MPOAYKLMU. A30THbIE y100peHusl.
®ocdop. CtpoeHue aTomMa, aryIOTPOITHS, CBOKWCTBA Oeoro u kpacHoro ¢ocdopa, nx
ripuMeHeHre. OCHOBHBIe coeiiHeHust: okcuz Gocdopa (V) u optodocdopHasi KUC/IOTa,
docdatel. DocdopHbie ya00peHusI.

Yrnepog. CTpoeHHe aToMa, a/uIOTPOIKS], CBOMCTBAa MOAU(UKALIUN, TpuMeHeHue. OKCHZbI
yraepoaa (II) u (IV), ux cBotictBa u npuMeHeHWe. KapOoHAThI: Ka/lbLIUT, COZia, TTOTAIll, MX
3HaueHue B MPUPOJie U KU3HU YesloBeKa.

Kpemuuii. CTpoeHre aToMa, KPUCTA/JTHUECKU KPDeMHUM, ero CBOMCTBa U mpuMeHeHue. OKCH/
kpemHusi (IV), ero npuposiHbie pa3HOBUAHOCTH. CU/IMKAThl. 3HaUeHHe coeJMHeHU KpeMHUs B
JKUBOM U HeXXUBOM mipupoze. [ToHATHe 0 CUIMKAaTHOM MPOMBIIIIEHHOCTH.

Jdemoncmpayuu.

OO6pa3s1bl raoreHoB — TMPOCTHIX BeILeCTB.

B3auMo/ielicTB1e TaloreHOB C HaTpUeM, aTlOMUHUEM.

BeiTecHeHue xy0pom 6poMa WM Hofia U3 paCTBOPOB UX COJIEH.

BsaumogeiicTBue cepbl C MeTa/lslaMU, BOAOPOJOM K KUCIOPO/IOM.



B3aumogencTBre KOHLIEHTPUPOBAHHOW C@PHOM KUC/IOTBI C MeZIbIO.

OO6yrnvBaHye KOHLIEHTPUPOBAHHOM CEPHOM KMCIOTOW OPraHUYeCKUX COeTuHeHUN.
Pa3baBsieHre cepHOM KUC/IOTHI.

B3auMoielicTBre KOHLIEHTPHPOBAaHHOM a30THOW KHUCJIOTHI C Me/IbIO.

[Tornowenue yrieM pacTBOPeHHBIX BellleCTB WM ra3oB. BoccTaHOB/IeHUe Meid U3 ee OKCUAA
yTJIeM.

OO0pas31ibl MPUPOAHBIX COeANMHEHHUH XJI0pa, cephl, hocdopa, yriepoja, KpeMHUSI.
OO6pa3sibl BaKHEHILNX /s HApPOJHOT'O X035MCTBa Cy/b(aTOB, HUTPATOB, KApOOHATOB, (hocdaTos.

OO6pas3Libl CTeK/a, KepaMUKH, LIeMeHTa.

JlabopamopHbie onbimpl.

[MonyueHue, cobvpaHye U pacrio3HaBaHUe BOJIOPO/ia.
VccrepoBaHye OBepXHOCTHOTO HATSPKEHUST BOZBI.

PacTBOpeHue nepmMaHraHara Kaiusi Wid MeJJHOT0 Kyriopoca B BOJIe.
I'upparatys o6e3BokeHHOTr0 cynbdata meau (II).

M3roroBieHHe TUIICOBOTO OTIeuaTKa.

O3HakoMJ/IeHHEe C KOJUIEKI[Uel ObITOBBIX (DUIBTPOB M U3yUeHHEe NHCTPYKI[UH JJOMAIITHeTO
ObITOBOTO (DUTBTPA.

O3HakoMmJIeHHe C COCTaBOM MHHepabHOU BO/JIbI.
KauecTBeHHasi peakliivisi Ha TaJloTeHU/I-UOHBI.
[TonyueHue, cobupaHye ¥ pacrio3HaBaHUe KUCIOPO/a.
I'opeHue cepbl Ha BO3/lyXe U KUCIOPO/JeE.

CBoticTBa pa3baByieHHOW CePHOMN KHUCIOTBI.

N3yueHre CBOWCTB aMMHMaKa.

Pacnio3HaBaHue cosield aMMOHHUSI.

CaoticTBa pa30aB/ieHHOW a30THOM KUCIOTHI.

B3anMogieiicTBre KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTBI C MEJIbIO.



Pacnio3HaBanue ocdartos.

['openue yriis B KUcIopoze.

[MonyueHue, cobupaHye U pacrio3HaBaHUe yTeKUC/IO0ro ra3a.

[TonyueHre yrosipHOU KUC/IOTHI M U3yUEHHUE ee CBOMCTB.

[Mepexop kapboHaTa B TUApoKapOoHaT. Pa3/ioykeHre ruipokapboHaTa HaTpHsl.

[TonyyeHye KpeMHeBOW KUC/IOTHI U U3yUYeHHe ee CBOUCTB.

ITpakmukym 2 (3 uaca)

ITpakTryeckast pabota. PellieHre 3KCriepuMeHTa/IbHBIX 3a/1ay 10 TeMe «[loArpyrina rajoreHoB».
ITpakTryeckast pabota. PelieHre 3KCriepUMeHTa/IbHBIX 3371 110 TeMe «[loArpyrina KUCI0poza».
[pakTryeckas pabora. [TonyueHue, cobupaHue 1 pacrio3HaBaHUe ra3oB.

O6o6weHue 3HAHUL N0 XUMUU 3a Kypc 0CHO8HOU wiKo/bl. I[Todzomoeka k OI'3- 10 uacoe
[Teproanueckuii 3akoH U [lepyuoanueckasi cuctema XumMuueckux 3meMeHToB 1. VI. MeHeneeBa.
duU3MYeCcKUl CMbIC/I TIOPSAAKOBOTO HOMepa 37ieMeHTa, HOMePOB MepUo/ia U FPyMibl.
3aKOHOMEPHOCTH M3MeHeHHsI CBOMCTB 3/IEeMEHTOB 1 UX COeJJMHeHUM B [lepyuojiax v rpynnax B

CBeTe TIpe/ICTaB/IeHHi O CTDOEHUH aTOMOB 3/IeMeHTOB. 3HaueHre [lepruouueckoro 3aKoHa.

Buzbl xXuMuyeckux CBsi3eil U TUTbI KPUCTa/VIMUeCKUX peleToK. B3aruMocBsi3b CTpoeHUs U
CBOMCTB BelLleCTB.

Knaccudukaiys XuMuueCKUX peakilivi 1o pa3TMyHbIM MPH3HaKaM (UMC/I0 U COCTaB
pearvpyroIux 1 00pa3yroLXcs BeIleCTB; Halure rpaHULbl pa3esa (a3; TerioBoi 3¢ hexT;
M3MeHeHUe CTereHel OKUC/IeHHUsI aTOMOB; UCII0/Tb30BaHMe KaTa/lu3aTopa; HalpaB/ieHne
rpoTeKaHusi peakijuu). CKOpOCTb XMUMUUECKUX peaklivii U ¢haKTOphI, BAUSIOIMe Ha Hee.
OO6paTUMOCTh XUMHUUECKUX PeaKIUi U CII0COObI CMeIIeHUs] XUMUUeCKOT0 PaBHOBECHSI.

IIpocTble U C/10’KHBIE BellecTBa. MeTasuibl U HeMeTasl/ibl. ['eHeTHUeCKue psiJibl MeTasia,
HeMeTaJsljla U TiepexofHOro MeTasiia. OKCUbl U TUAPOKCH/bI (OCHOBAHUS, KUC/IOTHI,
amdoTepHbIe THIPOKCHU/IBI), CoH. VIX cocTaB, Knaccudukaiys v o01ye XUMUYeCKre CBOMCTBA B
CBeTe TeOPUH 3/IeKTPOJIMTUUECKON AUCCOLIMALUN.

TemaTHueckoe njiaHMpPoOBaHUE

Ne i/ Tema KommuecTBo uacoB
T0 MporpaMme
8 Knacc
1 Beegenue 4

2 ATOMBI XMMHUUECKUX 3/IEMEHTOB 9




3 [TpocThle BelllecTBa 6
4 Coe/lMHeHUSs] XUMUUECKUX 3JIEMEHTOB 14
5 V3MeHeHus1, TPOMCXOAILLME C BellleCTBaMU 12
6 IMpaxkTukyMm 1 ITpocTelimive orneparyy C BelljeCTBaMH. 3
7 PacTtBopenue. PactBopbl. CBOICTBa pacTBOPOB 17
J1eKTPOJIUTOB
8 ITpakTuKyM 2 CBoMCTBa pacCTBOPOB 3JIEKTPOJIMTOB. 2
9 IToBTOpEeHHe 1 0000IIeHKe 3a Kypc 8 Knacca 1
Utoro 68
9 Kacc
OO0111as1 XapaKTepUCTHKA XMMUYECKUX 3/IEMEHTOB U 10
XUMUYEeCKUX peakiuil. [Tepuoguueckuii 3akKoH U
[Tepuoguueckas cvcremMa XMMUYeCKuX 31eMeHToB /1. U.
MeHieneeBa
Mertasnnsl 14
ITpakTuky™m 1 CBOMCTBO MeTa//IOB M UX COeJUHEHUI 2
Hewmetanbl 25
ITpakTukym 2 CBOMCTBa coe/iIMHEHNU HEMeTaJlJIOB 3
O0600611eHMe 3HAHUM TI0 XUMUU 32 KypC OCHOBHOM 10
1ikoJiel. [Togroroska Kk OI'D
Nroro 68




