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I[TOACHUTEJIbBHAA 3AITNCKA

[TpumMepHasi pabouasi mporpaMma M0 XWMHHU [Ji1 0Oyuarol[uXcs C 3aJepKKOi
ricuxudeckoro pa3Butus (manee — 3[1P) Ha ypoBHe OCHOBHOTro 00IIiero obpa3oBaHUs
cocTaB/ieHa B COOTBeTCTBUM C Defepa/ibHBIM TOCY/JapCTBEeHHBIM 00pa3oBaTebHbIM
CTaHAAPTOM OCHOBHOTO 0011iero obpa3oBanus (IIpuka3 Mwunmnpocsemienuss Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MUHUCTEPCTBOM KCTULIMKU PoccUUCKOU
®enepauuu 05.07.2021 r., per. Homep 64101) (mamee — ®I'OC OOO), INpumepHoU
aZlanTUPOBAHHON OCHOBHOK 00pa3oBaTe/lbHOM TIPOrpPaMMOM OCHOBHOT'O  00IIjero
oOpa3oBaHUs OO0yYaroIMXCsA C 3a/IeP)KKOM TICUXMUeCKOTo pa3BuTHs (0400peHHOMN
peiiienreM ®@YMO o obirjemy obpa3oBanuio (MpoTokos oT 18 mapta 2022 r. Ne 1/22))
(manee — ITAOOIT OOO 3I1P), ITpumepHoit paboueit rporpamMmmbl yueOHOTrO TipeaMeTa
«Xumus» (6a3oBbiii ypoBeHb), IIprMepHOl MporpaMMoli BOCIUTAHUSI 00yuaroL[uXCs
MpU TI0JIyUeHHWH OCHOBHOTrO oOIiero obpa3oBaHHsl, C yUeTOM pacrpe/ie/ieHHbIX T0
KjlaccaM  TpoBepsieMbIX — TpeboBaHM K  pe3y/ibTaTaM OCBOEHUS  OCHOBHOM
oOpa3oBaTe/lbHOM MpPOTpaMMbl OCHOBHOTO 001ijero 00pa3oBaHUS W 3JIEMEHTOB
cofiep>kaHus, Tpe/ICTaB/IeHHBIX B Y HUBepCa/bHOM Ko/r(HKaTope 1o XuMun, KoHuenuu
TiperiofiaBaHusi yueOHOTO mpeameTa «XuMHsi», B 00pa3oBaTe/IbHbIX OpraHu3aiusx PO,
peaTM3yoIINX OCHOBHBIE 0011je00pa3oBaTe/ibHbIe TIPOTPaMMBI.

OO01asn xapaKTepUCTHKA y4eOHOro npeaMeTa « XUMHUSI»

YueOHbIA  TIpeAMeT — «XUMHUs» ~ BXOAUT B TIpeIMETHYIO  00JacTh
«EcTecTBeHHOHayuHble TIpeAMeThI». B cucTeme ecTeCTBEHHOHayYHOTO OOpa3oBaHUS
XUMHS KaK yueOHbBIN MpeAiMeT 3aHUMaeT BayKHOe MeCTO B TIO3HAHWU 3aKOHOB TIPUPO/IBI,
(hopMUpOBaHMM HAyUHOMW KapTWUHBI MHUpPA, CO3[@aHUM OCHOBBI XMMHUECKUX 3HaHWM,
HeOoOXOUMBIX JIJI1 TIOBCeJHEBHOM >KW3HW, HABLIKOB 37I0POBOTO0 M 0e30MacHOTo s
ye/ioBeKa U OKpYyXKarwollleld ero cpefbl obpas3a >XM3HM, a TakKe B BOCIUTAHWUU
3KOJIOTMYECKOU KYJIbTYPBI.

YcnemHocTh U3ydeHHWss XMMUU CBSi3aHa C OBJIaJleHUeM XUMUYECKHM SI3bIKOM,
cobro/ileHeM TpaBW/  0Oe30racHOi paboTbl TIpU  BBIMOTHEHWH XUMHYECKOTO
9KCIepUMeHTa, 0CO3HAaHWEM MHOTOUYMC/IEHHbIX CBSI3el XWUMUU C APYTMMU MpeaMeTaMu
IIKOJIBHOTO Kypca.

[TporpamMma BK/IHOYaeT B ce0Osi OCHOBbI HEOPraHUYeCKOW Y OpPraHUueCKOW XUMUH.
I'1aBHOM Meeti pOrpaMMBbI SIBJISIETCS CO3/laHKe 6a30BOr0 KOMIIJIEKCA OMOPHBIX 3HAHUM
10 XWMHH, BbIpaKEHHBIX B (hOpMe, COOTBETCTBYIOIIEH BO3PACTy OOYYarOIMXCS U UX
0CcoObIM 00pa3oBaTeTbHBIM TTOTPEOHOCTSIM.

B copeprkaHny JaHHOTO Kypca IMpeZCcTaB/aeHbl OCHOBOMO/Iaratoiie XuMUuecKue
TeOpeTUYeCKWe 3HaHWs, BK/IOYAKOL[Me W3ydeHWe COCTaBa W CTPOEHUS BelleCTB,
3aBUCUMOCTU WX CBOMCTB OT CTPO€HMs, TPOTHO3MPOBaHWE CBOWCTB BeIlleCTB,
YCCieIOBaHUe 3aKOHOMEPHOCTe XMMHUYEeCKUX MpeBpallleHUd U MyTel yIripaBaeHus UMU
B L[e/ISIX [TOTyY€eHUs1 Bell[eCTB U MaTeprasoB.

TeopeTHuecKyr0 OCHOBY M3yueHHsI HEOPraHWUYeCKOW XUMHUM COCTaBJ/isieT aTOMHO-
MOJIEKyJ/IsIpHOe yueHue, [lepuoanueckuii 3akoH [1.11. MeHzeneeBa C KpaTKUMU



CBEIECHUSIMA O CTPOEHWUW aroMa, BHJAaX XWUMHYECKOW CBSI3W, 3aKOHOMEPHOCTSIX
TPOTeKaHUsI XUMUUYECKUX peaKI[ui.

B u3yueHunM Kypca 3HauuTe/bHasi pO/ib OTBOAUTCS XUMUUYECKOMY 3KCIIEPUMEHTY:
NIPOBEJIEHUI0 TIPAaKTUUeCKUX U J1abopaTopHbIX paboT, OMUCAHWIO pe3y/bTaToOB
yUeHUYeCcKOro SKCIepUMeHTa, COOJII0/IeHHI0 HOPM M TIpaBW/I 0e30rmacHOM paboThl B
XUMHUECKOH 1abopaTOpHH.

Peanu3aliiyisi JaHHOW MPOTrpaMMBbI B Tpoljecce 00yueHus MO3BOJIUT 00yUaroiiMCs
c 3ITP ycBOoUTH K/TtoUeBble XUMHUUYeCKUe KOMIIeTeHLIUU U TIOHATh POJib ¥ 3HaUeHUe XUMUU
Cpefu IPYyrUx HaykK O TIpUpoJe.

M3yyeHre XUMHUK CTOCOOCTBYeT (POPMHUPOBAHWIO y 0OyYarOIIMXCS HAayYHOTO
MHUDOBO33p€HHsI, OCBOEHMIO 0OlljeHayuHbIX MeToZioB (HabroZieHWe, u3MepeHue,
5KCIEPUMEHT, MOJEJUPOBAHUE), OCBOEHUIO TMPAaKTUUYECKOr0 MNPUMEHEHHS HayUHbIX
3HaHUM, OCHOBAHHOT O Ha MEJKITPeMEeTHBIX CBSI35IX C mpeaMeTamMu « OKPY>KaroLUi MUD»,
«Pusuka», «buonorus», «['eorpadusi», «MareMatvka» U (GOpPMUPYET KOMIIETEHILWH,
HeoOXouMbIe Z1Jis TIPOZ0/DKeHHs 00pa30BaHMs B 00/1aCTH eCTeCTBeHHBIX HayK.

M3ydyeHre XUMUU CIIOCOOCTByeT pa3BuThio y obyuaromuxcs ¢ 3I1P
IIPOCTPAHCTBEHHOTO  BOOOpa)keHUsl, (YHKIMOHA/ILHOM  TPaMOTHOCTH,  YMEHHS
BOCIIDMHUMAaTb W KPUTWMYECKU aHa/JW3upOoBaTh WH(GOPMALMI0, TMpeJ/CTaBJIeHHYI0 B
pa3/iMuHbIX (opMax. 3HAUMMOCTb TipeaMeTa sl Pa3BUTUSI XKU3HEHHOM KOMITeTeHI[UH
obyuvarormuxcst ¢ 3[1P 3ak/iouaeTcss B YCBOEHWHM OCHOBbI XHMWUECKMX 3HaHWM,
He0OXOMMBIX /i TIOBCEJHeBHOM »KWM3HU; HABBIKOB 3/[0POBOTO M 0€301acHOTo s
ye/ioBeKa U OKpYy»Karolllei ero cpefibl obpasa »Ku3HU; (OPMUPOBAHKHN 3KOJOTHUYeCKON
KYJIbTYDBI.

[TporpamMma oTpa)kaeT cojepskaHue oOyueHHsI TIpeAMeTy «XUMUs» C YUeTOM
0cobbIx oOpa3oBarenbHbIX MOTpeOHOCTel obyuatoiuxcs ¢ 3[1P. OBnajgeHre yueOHbIM
npeIMeTOM «XUMUs» TIpe/ICTaB/sieT OIpe/ie/leHHYI0 TPYAHOCTh /iJisi 00ydaroluxcs C
3I1P. OTo CcBsI3aHO C 0COOEHHOCTSIMH MBIC/IUTETLHOM /IeTe/IbHOCTH, TepUOAUIeCKUMU
Koie0aHUSIMH BHUMaHUS, Ma/IbiIM 00heMOM T1aMsATH, HeIOCTaTOYHOCThIO 0O0IIeTo 3araca
3HaHWM, TIOHWKEHHbIM I103HAaBaTe/JbHbIM WHTEPECOM W HU3KUM YDOBHEM peueBOro
Pa3BUTHSL.

[l TipeofioneHUs] TPYAHOCTeH B M3yueHHWH y4yeOHOro TmpeaMera «XUMUS»
HeoOXoJuMa aZianTaiys o0bemMa 1 XapakTepa yueOHOTO MaTepHasia K Mo3HaBaTeTbHbIM
BO3MOJKHOCTSIM JIaHHOW KaTeropuu 00yuaroluxcsi, yueT uX 0coOeHHOCTel pa3BUTHS:
WCIIO/Tb30BaHre  a/fOPUTMOB, BHYTPHUIIPeAMETHbIX W MEXIPeJMETHBIX CBs3eH,
TIOCTEeIeHHOe YCI0’)KHeHHe M3yyaeMOoro maTepuarnia.

[lpy wu3yuyeHWH XUMHUU HeOOXOAWMO OCYIeCTBISATb B3aUMOZEWCTBUe Ha
TIOJTMCEHCOPHOU OCHOBe.

TeopeTnueckuii Matepuas pPeKOMEH/yeTCsl M3y4yaTb B MpOLiecCe TPaKTUUeCKOU
JeATeIbHOCTU. BO3MO>KHO BbIZIe/IeHre OT/Ie/IbHBIX YPOKOB Ha pellleHre 3a/iau B CBSI3U CO
CJIOKHOCTBIO aHasmm3a TekcTa obydaromumucs ¢ 3[1P. OpraHudeckoe eAWHCTBO
MIPAKTUUECKONW W MBIC/IUTETbHOU [IeATeTbHOCTH OO0yYaroIuXCcsi Ha YpOKaX XUMUHU
CrIocoOCTBYEeT MPOUYHOMY ¥ OCO3HAaHHOMY YCBOEHHIO 0a3MCHBIX XUMUUYECKUX 3HaHUU U
ymenuii. Ocoboe BHUMaHUe MPU U3YUEHUH XUMUU YIENISeTCS U3YUeHHIO0 «CKBO3HBIX»
TIOHSATUUA ¥ (POPMUPOBAHUIO HaBbIKAa CTPYKTYPUPOBaHUs MaTepuaia.
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Ilesn v 3aaum U3ydeHUsl yueOHOro npegMera « XMMHS»

Obwue yeau wusyueHus: yueOHOTO TmpeAMeTra «XWMUs» TIPeJCTABIeHb B
[IpumepHOii paboueil IporpaMme OCHOBHOrO oOmiero obOpa3oBaHus. OHHU
aKTya/IM3UPOBaHbl C yYeTOM HOBBIX TIPUOPUTETOB B CHCTEME OCHOBHOTO OOIIero
oOpa3oBaHMs], HAlpaBJIeHHOCTH O0yueHWs Ha pa3BUTHEe U CaMOPa3BUTHe JINUHOCTH,
dbopMrpoBaHue eé WHTe/IeKTa W 00Iel KyabTyphl. OOyueHHe yYMEHWIO YUUTbCS U
MIPOZI0/DKATh CBOE 0Opa3oBaHKe CaMOCTOSATeTLHO B HACTOsI1L[ee BpeMsi SIB/ISIeTCsl OJHOW U3
BaKHEUITUX QYHKI[UN yueOHBIX TIPpeIMETOB, B TOM UUC/Ie U « XUMHUN».

Ins obyuatoruxcsi ¢ 3I1P, Tak ke, Kak U JjidI HOPMATUBHO Pa3BUBAIOIUXCS
CBEPCTHUKOB, OCBaMBaKOLLAX OCHOBHYO o0Opa3oBaTesibHYHO rporpammy,
JOMUHHUPYHOIllee 3HaueHUe TIpUoOpeTaroT Takue yeiu, Kak:

* (opMUpOBaHME  HWHTE/UVIEKTyaJibHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYJHUUYECTBY, CaMOCTOSITe/TbHOMY TIDUHSTUIO  peIllleHdid, CIIoCcoOHOM
a/IaTITUPOBATHCS K OBICTPO MEHSIFOIIIUMCS YCIOBUSIM JKU3HU;

" HarpaB/IeHHOCTh OOyYeHMWs Ha CHUCTeMaTHUecKoe MpHOOIeHre yuarmxcs K
CaMOCTOSITe/TbHOM TO03HaBaTeTbHOM JleITe/IbHOCTH, HayUHbIM M TIPAKTHUeCKUM
MeTO/]aM TI03HaHHs, (OPMHUPYIOIUM MOTHUBALIUIO M Pa3BUTHeE CIIOCOOHOCTEH K
XUMUUY;

= obecrieueHue yCI0BUM, CITIOCOOCTBYIOIIMX MPHUOOpeTeHHI0 00yUatoMMHUCS OTbITa
pa3Ho00Opa3Hoi /ieaTebHOCTH, TI03HAHUS U CaMOTIO3HaHUsl, K/TFOUeBbIX HaBBHIKOB
(KHOYeBBbIX KOMIMETEHLMH), UMEIOLMX YHUBEPCaJbHOe 3HaUeHHe [Jisi Pa3INuHbIX
BU/IOB JIeSITe/IbHOCTH;

* (popmupoBaHue yMeHHI 00bACHATH U OL[eHUBATh SIBJIEHHUS] OKPY’Karolil[ero Mrpa Ha
OCHOBaHWM 3HAHUH U OTIbITA, ITOMYUYEHHBIX TIPU U3yUeHUN XUMUHY;

" (popmupoBaHHe Yy OOYYAIOIUXCS TYMaHHUCTHUUECKUX OTHOIIEHWM, TTOHWMAaHUS
[[eHHOCTH XUMUUeCKUX 3HaHUU /151 BBIPAOOTKU 3KOJIOTHUeCKH 1jesiecoobpa3Horo
roBefieHHsT B OBITY W TPY/JOBOW [1eATebHOCTH B IIeJIAX COXPaHEHWs] CBOEro
3/I0pPOBbS U OKPY>KatolLiel MPUPOIHOM CpeJibl;

" pa3BUTHE MOTHBAI[MM K OOyueHHWIO, CIIOCOOHOCTeH K CAMOKOHTPOIIO U
CAMOBOCITMTAaHUIO HAa OCHOBe YyCBOeHHs1 o0OljeueoBeueCcKUx LIeHHOCTeM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY Mpodu/isi U HalpaB/eHHOCTH Aa/bHeHIero
o0OyueHwMs.

Kypc HarpaB/ieH Ha pellleHue CeyIoInX 3a0ay, 00ecreurBaroIIiX peaan3aljiio
JTMYHOCTHO-OPUEHTUPOBAHHOTO U [IeATeTbHOCTHOTO TIOAXOJ0B K OOyUeHUI0 XUMUU
obyuatoiiuxcs ¢ 3[TP Ha ypoBHe 0CHOBHOTO 00111eT0 06pa30BaHus:

* (opMUpOBaHMe TepBOHAUaIbHbIX CUCTEMaTU3UPOBAaHHBIX TIpe/ICTaB/IeHUA O
Bell[eCTBaX, WX TIpeBpallleHUsix U T[paKTUUeCKOM T[IPUMEHeHWHU; OBJiafleHue
TOHSITUMHBIM arrapaToM U CUMBOJIMUECKUM SI3bIKOM XUMUU;

" OoCco3HaHWe OOBEKTHBHOM 3HAUMMOCTH OCHOB XMMHUYECKOW HayKM Kak o00/acTv
COBPEMEHHOI'0 eCTeCTBO3HaHMsI, XUMHUUYeCKUX MpeBpalljeHrii HeopraHu4yeckux u
OpraHMYecKuX BellleCTB KaK OCHOBbI MHOTMX $IBJIEHUM >XUBOW M HEXUBOU
TIPUPO/IbI; yTTyb/IeHHe TIpeiCTaB/IeHN 0 MaTepUaJbHOM eZIJMHCTBEe MUPa;



" OBJla/IeHVe OCHOBAaMU XMMHUYeCKOW rPaMOTHOCTH: CIIOCOOHOCTBIO aHaIM3UPOBATh
1 00BEKTHUBHO OL|eHUBATh )KU3HEHHbIE CUTYal[|UU, CBSI3aHHBIE C XUMUEH, HaBbIKaMU
Oe3oracHoro obpallleHHss C Bell[eCTBaMH, HCII0/Ib3yeMbIMA B TIOBCEHEBHOM
KW3HU; YMEHWeM aHa/IM3UpOBaTh W TUIAHWPOBATh HKOJIOTMUYECKH 0Oe30macHoe
TIOBe/IEHUE B I1e/ISIX COXPAHEHUSI 3[J0POBbSI U OKPYIKAIOIIel CPe/ibl;

* ¢opMUpOBaHHe YMEHUW yCTaHABIUBAaTh CBSI3U MEXAY peaqbHO HabOmoZaeMbIMU
XUMHUUYECKHMMHU 4BJIEHUAMHW W TIIpoLecCaMH, IIPpOUCXOJAIIMMH B MHKpPOMHUDE,
OOBSICHATH TIPUYMHBI MHOr000pasusi BeIeCTB, 3aBUCUMOCTb WX CBOWCTB OT
COCTaBa U CTPOEHMS], a TAK)Ke 3aBUCHMOCTb TIPUMEHEHHUSI BEIL|eCTB OT UX CBOMCTB;

" mpuoOpeTeHre OMbITa WCTMO/Ib30BAHUS Pa3/IMUHBIX METO/IOB M3YyUeHMsl BEIeCTB,
HaO/TI0/IeHrsT 3a UX TIPeBpallleHUsIMU TIPY TIPOBEJIEHUU HECTI0XKHBIX XUMUYeCKUX
9KCTIepUMEHTOB C HUCTI0/Ib30BaHeM jlabopaTopHoro 060opy10BaHust U IPUOOPOB;

» (opMHpOBaHUWe TMPe/CTaB/IeHUH O 3HAYeHWW XUMHUUECKOW HayKd U DelleHuU
COBPEMEHHBIX 9JKOJIOTUUECKUX TIpo0sieM, B TOM UHC/IEe B TMpeAOTBpalleHUN
TEXHOTE€HHbBIX U 9KOJIOTUUECKUX KaTacTpod.

OcobeHHoOCTH 0TOOpA U afiaNTAllMH YUeOHOr0 MaTeprasia Mo XUMHUH

OOyueHue yueOHOMY TpeaMeTy «XHMHUs» HE0OXOAUMO CTPOUTh Ha CO3ZAHUN
OTNTUMAJIbHBIX YC/IOBUM [jisi YCBOEHHsI MPOrPaMMHOI0 Marepuana O0YyJarol[UMUCS C
3I1P. Bosbilioe BHMMAaHWE J[IO/DKHO OBITh yZe/ieHO OTOOpy yueOHOTO Marepwasia B
COOTBETCTBUM C MPUHLIUIIOM JOCTYITHOCTH TIPU COXpaHeHUH 0011ero 6a30BOro ypoBHSI.
OH J0/DKeH T10 COo/iep>KaHHI0 1 00BeMy ObITh a/IalTUPOBAaHHBIM Zijist oOyJaroruxcs ¢ 3[TP
B COOTBETCTBUU C UX 0COObIMU 0Opa3oBaTeibHbIMU MOTpebHOoCTsIMU. CriefiyeT 00/1eTunTh
oB/ajleHde MatepuasioM oOyudarorumucs ¢ 3[IP mocpeacTBOM ero /eTasbHOTO
OOBSICHEHUSI C CHUCTeMaTHUYeCKUM TIOBTOPOM, MHOTOKDaTHOW TPEeHUPOBKOW B
NIPUMeHeHHWH 3HaHWW C HCI0/Ib30BaHHWEM TPUEMOB aJTOPUTMU3ALMU U BU3ya/IbHBIX
oriop, oOyueHus: CTPYKTypHPOBaHUIO MaTepuara.

Bosbilioe 3HaueHue [/1s1 TIOJTHOLIEHHOTO YCBOeHUsi yueOHOTro MaTepHuasia MMeeT
OTI0pa Ha MeJKIIpe/IMEeTHbIE CBSI3M BOIIPOCOB, M3yUaeMbIX B JIaHHOM Kypce, C TaKUMHU
yueOHBIMH TIpeiMeTaMu Kak «['eorpadusi», «®Pusuka», «buonorus». Ilo3Bossis
paccMaTpWBaTh OJWH M TOT >Ke YyueOHbIM MaTepuaa C pa3HbIX TOUEK 3peHus,
MeXXTpeJMeTHble CBSI3U CIIOCOOCTBYIOT €ro JIyullleMy OCMBIC/IeHUI0, 0oJiee MPOUHOMY
3aKperyIeHHIO MTOTyYeHHBIX 3HAHWK 1 TIPAaKTUUeCKUX YMEHUH.

[Tpu MOATOTOBKE K YPOKAaM yuuTe/b AO/DKEeH MpeayCMOTpeTh (popMHUpOBaHUe Y
o0OyyJaroImxcst yMeHH aHa/IM3UpOBaTh, CpaBHUBATh, 0000I1[aTh M3yyaeMblii MaTepHall,
TJIaHUPOBaTh TIPeACTOAIYI0 pPaboTy, OCYIeCTB/IATb CAMOKOHTpPO/b. Heobxoaumo
TIOCTOSTHHO ~C/Ie[JUTh 3a TIPaBUBHOCTBIO peueBOr0 OGOpPM/IeHUS BbICKa3bIBaHUM
oOyuatoruxcs ¢ 311P.

B cBs3u C 0COOEHHOCTAMU TIOBEIEHUsSI JIesiTeIbHOCTH oOyuaroruxcst ¢ 3I1P
(pacTOpMOK€HHOCTh, HEOpPraHW30BaHHOCTb) HEOOXOAWM CTPOXKAUIIMK KOHTPOJ/Ib
coOto/ieHrst TIpaBU/ TeXHUKUA 0e30MacHOCTU TIPU TIPOBeleHrH JlabopaTopHbIX paboT B
XUMHUUeCKOM KabuHeTe.



IIpumepHBbIe BU/IbI IeATE/TLHOCTH 00yuaromuxcs ¢ 3IIP, o0yc/sioB/1eHHbIE 0COOBIMH
o0pa3oBaTe/IbHBIMHU MOTPEOHOCTAMH U 00ecneynBarIHe 0CMbIC/IEHHOE 0CBOeHHe
coiep>kKaHUM 00pa30BaHMA MO NpeAMeTy « XUMHA»

Copep>xaHue BUJOB AesTeslbHOCTH obydaromuxcs ¢ 3[TP Ha ypokax XUMUH
orpeiesisieTCsl UX 0COObIMU 0Opa3oBaTebHBIMUA MOTPeOHOCTSIMU. TIOMUMO IITMPOKO
ucrosib3yeMbix B OOIT OO0 obmmx st BceX 00ydaroluxcsl BUIOB JeATeTbHOCTH
crefyeT YCWIWUTb BUbl JeSATE€/IbHOCTH, CIelUpUUHbIe [Jid [JaHHOM KaTeropuu
oOyuaroiuxcs, AJsi obecrieueHrsi OCMbICJIEHHOTO OCBOEHUS CojiepyKaHusi 00pa3oBaHuUs
10 MpeIMeTy: YCUJIeHUe NpeJMeTHO-NPAaKTUUYeCKOU [1eATeJIbHOCTH C aKTMBU3aLen
CEeHCOPHBIX CHUCTeM; YepelOBaHMe BUJIOB JeATe/IbHOCTH, 3aJeMCTBYIOIIUX pa3/IUuYHbIe
CEeHCOPHbIe CUCTEMBI; OCBOEHME MaTeprasa C OMOPOW Ha aJrOpPUTM; «I1OLIAaroBOCTb» B
WM3yUeHUM MaTepuasa; WCIO/b30BaHue JOMOJHUTE/bHOW BU3Ya/lbHOM OMOpPHI (TIIaHbI,
o0pa3ibl, CXeMbl, 111a0/I0HBI, OTIOpHBIe Tabuiibl). s pa3BuTus y obydaromuxcs ¢ 3[1P
yMeHUsl [leJlaTb BBIBO/IbI, (DOPMMPOBAHUATPAMOTHOTO  pPeueBOTr0 BBbICKA3bIBaHUS
HeoOX0/IMMO UCII0/Ib30BaTh OMOPHBIe C/ioBa U Kuiie. Ocoboe BHUMaHUe CliefyeT
yIeMUTh 00yUeHHWIO CTPYKTYPHPOBAHHIO MaTepHasa: COCTaB/ieHrue PUCYHOUHBIX U
BepOa/bHBIX CXeM, CocCTaBjieHWe TabiMil, coOCTaB/eHWe KaacCUPUKALUKA  C
0003HaUeHHBLIMHM OCHOBAHHUSIMU [I7TIs1 K/TaCCU(UKAI[UHN 1 HAIlOJTHeHHe UX TIPUMepaMHU H JIp.
[IprmepHas TeMaTUyecKasi U TEPMUHOJIOTMYecKas jiekcruka coorBeTcTByeT OOIT
000.

Ins obyuaromuxcss ¢ 3I[IP cyiiecTBeHHBIMM SIB/ISIFOTCS TIpUeMbl  pabOThI C
JIeKCUUeCKUM MaTepuasioM Tio mpeaMety. [IpoBogutcs creluanbHasi paboTa 1o
BBE/IEHHIO B AKTHUBHBIM C/I0Baph OOYUalOIIUXCsS COOTBETCTBYIOIIEH TePMUHOJIOTUU.
V3yyaemble TEPMUHBI BBOJSTCS Ha TTOIMCEHCOPHOM OCHOBe, 00si3aTe/ibHa BU3yasibHast
To/I/IepyKKa, a/ITOPUTMBI pabOThI C OTpe/ie/ieHHeM, OTTOPHbIE CXeMbI /Il aKTyasTu3al[in
TePMUHOJIOTUM.

MecTo yueOHOro npeamMera « XMMHA» B yUeOHOM IL/IaHEe

B coorBercTBUM C DefepasbHBIM - TOCYAAPCTBEHHBIM  00pa3oBaTebHBIM
CTaHZAPTOM OCHOBHOTO 00iriero o6pa3oBaHusi yueOHbIN MpegMeT «XUMUS» BXOAUT B
npeIMeTHYI0 00s1lacTh «EcTecTBeHHOHayuUHble MMpeAMEeThI» U SIBSETCS 00si3aTebHbIM
J71S1 U3YUEeHUs.

YyeOHbIM TI7TaHOM Ha eé u3yueHue OTBeZieHO 136 yueOHBIX UacoB — Mo 2 U B
HeJie/to B 8 1 9 Kjlaccax COOTBETCTBEHHO.

CopepkaHue yueOHOro mpeameTa «XuMMsi», TpeAcTaBieHHOe B [IpumepHOit
paboueii porpamme, cootBeTcTByeT @PI'OC OOO, pa3paboTaHo ¢ yuetom ITpumepHoii
OCHOBHO#1 00pa30BaTe/IbHOM IMPOrpaMMbl OCHOBHOT'O 00111ero 06pa3oBaHMs 110 yueOHOMY
npeaMeTy «XUMUSI», COOTBeTCTByeT IIpviMepHOM aJalNTUPOBAaHHOM OCHOBHOU
obOpa3oBare/lbHOM IIporpaMMe OCHOBHOTO 0O0Iero o0pa3oBaHus OOyYaroIUXcs C
3a/1ep>KKOM MCUXUUeCKOro pa3BUTHS.



COLAEPXAHUE YUYEBHOTI'O IIPEAMETA «XUMWA»

8 K/IACC

IlepBoHaua/ibHbIE XUMUYECKHE TOHATHUSA

[Tpegmet xuMun. Po/b xumuu 6 scusHu uenoeeka'. Tena u BerecTBa. @U3NUYeCKHe
CBOMCTBA BeleCTB. ArperaTHoe COCTOsIHME BelleCTB. Xumusi 8 cucmeme Hayk. YucTeie
BelljecTBa U cMecH. CriocoObl pa3fenenus: cMeceid. [IpaBuia 6e30rmacHoOro oopaiijeHus C
BellleCTBAaMM UM 1ab0paTOpHBIM 0oOopyAoBaHHeM. [IoHsmue O mMemoOdax NO3HAaHus 8
Xumuu.

ATOMBI U MOMEKy/bl. XUMUUECKHe 37eMeHThbl. 3HAaKU (CUMBOJIbI) XUMHUUECKHUX
sieMmeHTOB. OTHOCUTEbHAsA aTOMHast Macca. [IpocTeie ¥ C/10)KHBIe BelljecTBa. ATOMHO-
MOJIEKY/ISIPHOE yueHHUe.

Xumuyeckass ¢opmysia. BaneHTHOCTb aTOMOB XUMHYECKUX 3/IeMeHTOB. 3AKOH
nocmosiHcmea cocmasa eewjecmg. OTHOCHTeNbHasi MOJIeKyJisipHasi Macca. MaccoBast
J10J1s1 XMMUYeCKOT0 3/IeMeHTa B COeJUHEHUH.

du3snyeckve W XMMHUYeCKUe sBJeHUs. XuMuueckass peakuus. lIpusHaku
XUMUYECKHUX Deaklyid. YpaBHEHHsI XMMUUECKUX peaklUi. 3aKOH COXPaHeHUs] MacChl
BelljecTB. Kiaccudukaiuss XuUMUYeCKUX peakluii (coeMHEHHs, pa3/I0’KeHUs,
3aMelrieHusi, 0bOMeHa).

XYAMHUYECKUU 5KCIEPUMEHT: 3HAKOMCTBO C XMMHUUECKOW TOCYAO0U, C MpaBUIaMHu
paboTel B nmaboparopuy ¥ TIpuéMaMu oOpaltieHust ¢ jlabopaTopHbBIM 060pyZOBaHNEM;
W3ydyeHWe U omnucaHrde (U3NUeCKHX CBOWCTB 00pasiloB HEOPraHWYeCKWX BeIleCTB;
HabJtroieHre hu3nUeckux (TIaB/IeHHe BOCKA, TassHUE JTb/la, paCTUpaHUe caxapa B CTYIIKe,
KUTIeHWe U KOHZIeHCal[|sl BO/bl) U XUMHUUYeCKUX (TopeHre CBeud, ITpoKaJuBaHue MeJHOU
TIPOBOJIOKY, B3aUMOZIEMCTBHE Mejla C KWUCOTOMN) siBjieHWM, Hab/ro/jeHrne U OIiCaHue
TPU3HAKOB TPOTeKaHUsI XMMHUUYeCKUX peakiui (pa3/o)keHue caxapa, B3auMO/leliCTBHe
CepHOM KMCJIOTHI C XJI0pyioM bapusi, pasnoxeHue rujipokcuga Meau (1) mpu HarpeBaHUY,
B3aMMO/IEMCTBHE Keyie3a C pacTBopoM cosii Meau (I1));u3yueHre criocoO0B pa3zeneHus
cMeceli (C TIOMOLBIO MarHuTa, (QWIbTpDOBaHWE, BbIApMBaHUe, AUCTULISLIYS,
xpomaTorpadusi), TIpoBeZieHre OUYMCTKY TTOBapeHHOW COJiv; HabsitoJjeHre U OIMMcaHue
pe3y/ibTaTOB TPOBeJleHHsl OIlbITa, W/UIFOCTPUPYIOIEr0 3aKOH COXpPaHeHHsI MaccChl;
Co3JjaHre MoZiesier MoJieKyJ (I1apOCTeP>KHEeBbIX ).

Ba)kHeu11ue npeACTaBUTe/ M HEOPraHUYeCKHX BellleCTB

Bosnyx — cmech rasoB. CocrtaB Bo3fyxa. Kuciopos — 3sneMeHT U TIPOCTOe
BelljecTBO. HaxoxaeHue Kuciopoza B npupoje, pu3nueckue U XMMAYeCcKre CBOWCTBA.
Peakiiiy ropeHHsi TIPOCTBIX U CJIOXKHBIX BellecTB. CriocoObl MoMyueHUs] KMC/I0poJa B
naboparopur u npombiwieHHocmu. IlpumeHeHue Kuciaopoga. [ToHsiTue 06 okcupax.
KpyroBopot kuciopoga B npupojie. O30H — a110mponHas Moouukayus Kucaopooad.

Tennoeoli 3¢ppekm xumuueckoll peakyuu, mepmoxuMuuecKue ypasHeHus, 3K30- 1
9H/I0TepMUYecKre peakiuu. Toniueo: y2o0/1b U MemaH. 3azpsiz3HeHue 8o30yxa, ycusneHue

1 3pech u anee KypcuBoM 0603HAUEHBI TEMBI, U3YYEHHE KOTOPBIX POBOJIUTCA B 03HAKOMUTE/ILHOM riiaHe. [Tegaror
CaMOCTOSITEJILHO OTpejiesisieT 00beM M3yuaeMoro Marepuana.
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NnapHuko8o2o 3¢h¢ekma, paspyuieHue 030H0B020 C/OA.

Bopgopon — snemeHT 1 npoctoe BeljecTBO. HaxoxxzaeHre Bo#opoJa B MpUPO/JE,
dbu3rMyeckre U XMMHUUYeCKre CBOMCTBA (Ha mpUMepe B3auMO/eNCTBUS C HeMeTa/l/laMU U
OKCHU/IaMH MeTaJlJIoB), IpUMeHeHue, cnocobbl noayueHus. [ToHSITHe 0 KUCI0Tax U COJISIX.

KosnnuecTBo BeiiectBa. Monbk. MovisspHasi Macca. 3akoH ABoraZipo. MosipHbIN
00BEM ra3oB. PacueTsl Mo xumudeckoi (popmysie. PacueTbl MacCOBO# [0/ XUMUYECKOTO
3jIeMeHTa B COe/IMHEeHUH, KOJIMUeCTBa BellieCTBa, MOJIIPHOW MacChl, MOJISIPHOTO 06bemMa
ra3oB. PacuéTel o XMMHUYeCKUM ypaBHEHUSIM.

dusuueckue cgoticmea 800bl. Boza. Ee coctas, cTpoeHue 1 MosieKy/bl. Boda kKak
pacmeopumesnb. PacTBopbl. [IoHSiMue 0 HACbIWEHHbIX U HEeHACbIWEHHbIX pAacmeopax.
Ionssmue pacmeopumocmu eewjecms 8 go0e. PacueT MacCOBOW [O/M BelllecTBa B
pactBope (TIpoLleHTHasi KOHLIeHTpauusi). MaccoBasi 071 BeljecTBa B pacTBODe.
Xumuueckue ceolicmea 800bl (pas/nodiceHue, peakyuu ¢ Hampuem, OKCUOOM KaabYusi,
okcuoom cepbl (IV) peakyuu ¢ memannamu, KUCAOMHBbIMU U OCHOBHbIMU OKCUOAMU).
IMoHsamue 06 ocHosaHusix. Posb pacmeopos 6 npupode u 8 H#cu3Hu uenoseka. Kpyzogopom
800bl 8 npupoOe. 3arpsi3HeHre NTPUPOAHBIX BoJ. OXpaHa ¥ OUMCTKA MPUPO/HBIX BOJ,.

BaxkHelilllve  K/jacChl ~ HeOpraHWuUeCKuX  coefuHeHud.  Knaccudukanms
HeopraHWyeckux coeguHeHud. OKCHIBI: COCTaB, KaaccuuKkalusi (KUCIOTHBIE,
OCHOBHEBI®, am@omepHble, Heconeobpasyowjue - Ha npumepe okcuoa yenaepooa (II) u
okcuda aszoma (II)), HomeHknamypa. IlosyueHue u XUMUUeCKUe CBONCTBA OKCHU/IOB
(B3auMogieiicTBUe C BOMOW, KUC/IOTaMH, Irjenouamu). OcHoBaHus. Knaccudukaims
OCHOBaHWM: IIEJI0YM U HepacTBOPUMbIe OCHOBaHWsS. HoMeHK/aTypa OCHOBaHWM.
du3nueckie U XWMUYECKWe CBOMCTBA OCHOBaHUM (B3aMMOJEWCTBHE C OKCHUAAMU
HeMeTasl/IoB, KUC/I0TaMH, COsIMU). [ToyueHue 0CHOBAHULl.

Kucnotsl: cocTaB, KiacCU(pUKalMsi, HOMEHK/IATypa, (Gru3ndyeckrue U XuMUuecKue
CBOMCTBa (B3aMMOJIeHiICTBME C MeTas/ylaMM, OCHOBHBIMU OKCH/IJaMHU, OCHOBAHHUSIMH,
COJISIMU, Ha TMpHUMepe COJITHOM U CEepHOM KUCJIOT), Cnocobbl nosyueHus. Psifi akTHBHOCTH
MeTasioB H. H. beketora. Conu (cpeiHie): HOMeHK/IaTypa Cojel, cnocobbl nosyueHus,
B3aMMO/IEICTBHE COJIEM C MeTa/lJlaMH, KUC/IOTaMU, 111eJI04aMU U COJISIMU, IPUMeHeHHUe.

[TonsTie 06 amdoTepHBIX THUAPOKCHAAX (HAa TIpUMepe LIMHKA U QIIOMUHUS):
xumuueckue cgoticmea (83aumodelicmeue ¢ KUCA0mMamu U Weaouamu, pazioxceHue npu
HA2pesaHuu) U nojayyeHue.

leHeThueckasi CBsI3b MeEXAy KjlacCaMM HeOpPraHWYeCKuX COeJUHEeHUH.
['eHeTHueckue psbl.

XHWMUYEeCKUU SKCITepUMEHT: KaueCTBeHHOe OrpejiesieHre CoAep>KaHusl KUC/I0poja
B BO3/lyXe; TI0JIyueHHe U U3ydeHHe CBOMCTB KUC/IOpO/a; HabJto/jeHre B3auMo/1eliCTBUYS
BellleCTB C KMC/IOPO/JOM U YC/I0BHSI BOSHUKHOBEHUS U MpeKpallieHrst ropeHus (1oykapa);
03HaKOMJIeHHe C o0pa3ljaMu OKCHIOB M OMMCaHWe X CBOMCTB; IMOJyueHre U M3yueHre
CBOMCTB Bojiopofia (ropeHue); HabmroeHHe 00pa3IjoB BelleCcTB KOIMUYEeCTBOM 1 MOJIb;
HccieoBaHe 0COOEHHOCTeM PAacTBOPeHHUs BeIeCTB C Pa3/IMUHOM PacTBOPUMOCTHIO;
TIPUrOTOBJIEHWE PACTBOPOB C onpezenéHHOM MaCCOBOM Jj0JieM paCTBOPEHHOTO BellleCTBa;
B3aWMO/IEMCTBHE BO/Ibl C MeTa//IaMH (HaTpyeM M KablieM) (BO3MO>KHO UCTTO/Ib30BaHUe
BUJleOMaTepUaioB); oOrpeJe/eHe pacTBOPOB KUC/AOT U 1jefioueli C TOMOII[bIO
WH/IMKAaTOPOB; UCC/ie[iloBaHNe 00pa3l[0B HeOPraHWUYeCKUX BeleCTB Pa3/IMYHbIX K/IaCCOB;



HaO/mozeHre W3MeHeHHsT OKpPaCcKW HHJMKATOPOB B pacTBOpaxX KHC/IOT M IIelouel;
r3ydeHue B3auMoencTBusl okcuaa Meau(Il) ¢ pacTBOpomM CepHOM KHC/IOThI, KUCJIOT C
MeTa//laM{, peakLUi HeuTpajiu3alyy; TMoJydeHue HepacTBOPUMBIX OCHOBaHWM,
BbITeCHEHME OJTHOr0 MeTaJljla [PYTMM U3 PacTBOPA COJIW; PellleHre SKCepUMEeHTaTbHbIX
3a/1au 1o TeMe «BakHelIme K/1acCbl HeOPraHUUeCKUX COeIMHEeHUN».

Ilepuoauueckuii 3aKoH u Ilepuoanueckas cucrema

xumMu4yeckux 371eMeHToB [I. 1. MenpeneeBa. CTpoeHyre aToMoB. XUMHYecKas

cBsi3b. OKHC/INTE/TbHO-BOCCTAHOBHUTE/IbHbIE PeaKI[uu

[TepBble TTOMBITKY K/IaCCU(PUKALIMA XUMUUECKUX 3/1eMeHTOB. [IoHATHe 0 Tpymmax
CXOZJHBIX 3/IeMeHTOB (11]eJI0YHbIe U 11]eJI0YHO3eMe/IbHbIe MeTasl/lbl, Ta/loreHbl, THEPTHbIe
rasbl). D1emMeHmbl, Komopble 00pazyiom amgomepHble OKCUObI U 2UOPOKCUODI.

[Tepuogruecknii 3akoH. Ileproguyeckass cuCTeMa XUMHUYECKHUX 371€MEHTOB
O. N. MenpgeneeBa. KopotkoneprogHasi U 0s1uHHOnepuooHas ¢popmsl [leproauueckon
CcUCTeMBbI XUMUYeCcKux 371eMeHTOB []. V1. Menpeneesa. [leprogel v rpynmnsl. @usnyeckui
CMBICJI IOPSALKOBOT0 HOMEpa, HOMepPOB Tepro/a Y IPYIIIbI 37IeMeHTa.

Ctpoenue atomoB. CoCTaB aTOMHBIX saep. M3omonbl. DyeKTpoHbl. CTpoeHue
3JIEKTPOHHBIX 000/I0UeK aTOMOB MepBbIX 20 XMMHUUECKUX 37emMeHTOB [leproanueckoi
cuctembl [I. M. MeHpeneeBa. XapakKTepuCTUKa XUMUYECKOI'O 3jIeMeHTa I10 ero
nonokeHuto B [leproguueckou cucreme 1. 1. Menzeneesa.

3aKkoHOMepHOCMU U3MeHEeHUsl C80UCM8 3/1eMEeHMO8 MA/AblX Nepuooos8 U 2/1Aa8HbIX
nodepynn, 6 3aguCUMOCMU OmM daMOMHO20 (Nopsi0KoB020) HOMepa 3HaueHue
Ilepuoduuecko2o 3axkoHa u Ilepuoduueckoll cucmembl XUMUYeCKUX 3/1eMeHmMo8 0/
paseumus Hayku u npakmuku. /. . MeHOeneeg — yuéHbll U 2pa#COaHUH.

XvMmuyeckas CBsA3b. KoBaneHTHasi (TIo/isipHasl W HETOJISIpHasi)  CBSI3b.
Dnekmpoompuyame/nbHOCMb AMOMO8 XUMUYECKUX 3/1emeHmos. VIoHHas CBSI3b.

Crenenb okuc/ieHUs. OKUCIUTEBHO-BOCCTAHOBUTE/IbHBIE peakuu. lIporeccer
OKUCJIeHVS U BOCCTaHOB/IeHHs. OKUC/IUTe/U U BOCCTAHOBUTEJIU.

XUMUUECKUI JKCTIepUMEHT: u3ydeHrWe 00pas3loB BeleCTB MeTa/uIoB U
HeMeTa/UIOB; B3aUMOZeUCTBUE THPOKCHZA LIMHKA C pacTBOPaMM KHUC/IOT U Ie/I0uel;
IIpOBe/ieHre OIbITOB, UITFOCTPUPYIOLLUX IPUMePbl OKUC/IUTEIbHO-BOCCTaHOBUTE/IbHbBIX
peakLyy (TopeHue, peakliuM pas/ioyKeHUs], COeJUHEHU).

MexnpeaMeTHbIe CBSI3U

Peanuzauys MeXnpegMeTHbIX CBsi3ed TP H3YyYeHWHM XUMUM B 8 Kjacce
OCYILIeCTBJISIETCS uepe3 UCI0J/Ib30BaHKe KakK 0OIIMX eCTeCTBeHHO-HaYUHbIX MOHITUM, TaK
Y TIOHSTUH, SBJSAIOIIUXCS CUCTEMHBIMU [JI OTZAENbHBIX IIPEAMETOB eCTeCTBeHHO-
Hay4yHOr'0 LMKJIa.

OOb1111e ecTeCTBeHHO-HayUYHbIe ITOHSATHS: HayUHbIN (haKT, TUTIOTe3a, TeOPHs], 3aK0H,
aHa/Iu3, CUHTe3, KiaccubuKalys, TepruoJUuYHOCTb, HabMofieHre, SKCTIepUMEHT,
MO/Je/IMpOBaHue, U3MepeHue, MOo/ieJib, SIB/IeHUe.

du3nKa: mMaTepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYK/IUJ, U30TOMbI,
PaJOaKTUBHOCTb, MOJIEKYyJla, 3JIeKTPUUECKUI 3apsifi, BeIeCTBO, Teyo, OO0béEM,
arperaTHoe COCTOSIHWE BellleCTBa, ra3, (pu3nyeckre BeJUUUHbBI, €JUHULIbI U3MepeHusl,
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KOCMOC, TUIaHeThI, 3B€371b1, CosHLe.

Buonorus: ¢poTocuHTes, fpixaHue, brocdepa.

['eorpadms: atmocdepa, ruzpochepa, MUHEpasIbl, TOPHbIE OPO/bI, MOJIE3HbIE
MCKOTIaeMble, TOTUIMBO, BO/IHbIe PECYPChI.

9 KJIACC

BeirjecTBo M XuMHUeCcKas peakiys

[Teproayueckuii 3akoH. Ilepuoauueckass CcHCTeMa XHUMMUUECKHX 3/IeMEHTOB
O. N. MengeneeBa. CTpoeHWe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHWU CBOWCTB
XUMUUYECKHUX 3JIeMEHTOB MepBbIX TPEX IMepUO/IOB, Kaus, KalblUsi U UX COeIMHEHUN B
COOTBETCTBUM C TOJIO’KEHUEM 3/ieMeHTOB B [leprosiiueckoil cicTeMe U CTPOEHUEeM X
aTOMOB.

CrTpoeHMe BellleCTBa: BH/Ibl XUMMUECKOW CBSI3W. TuIbl KpUCTa/UTMUeCKUX
PEeIIETOK, 3a8UCUMOCMb C8OLICME 8eujecmea om mund Kpucmaniuueckol pewémku u
8UO0d XUMUUeCKOol C8sI3U.

Knaccudukaliys 1 HOMeHK/IaTypa HeopraHM4eckKux BelljecTB (MeXKyHapoAHasi U
TpUBUaA/IbHAs1). XYMUUeCKUe CBOMCTBA BeIlleCTB, OTHOCSIIMXCSA K pa3/MYHbIM Kjlaccam
HeopraHu4ecKux CoeJIMHeHUM, reHeThuecKasl CBsi3b HeOpraHUUeCKUX BelleCTB.

Knaccudukaliys XMMAYeCKMX peakLiUi T0 pa3/IMuHbIM MpU3HaKaM (10 YUCIy U
COCTaBy y4aCTBYIOIIMX B peakliM BellleCTB, 0 TeryioBoMY 3¢ deKTy, 1o U3MeHeHHI0
CTerleHeld OKHC/IEHHSI XUMHYEeCKHX 3JIeMEHTOB, TI0 obpamumocmu, Nno yuydacmuro
Kamaauzamopa). JK30- U 3HI0TepMUUecKue peakiiuu. Tepmoxumuyeckue ypagHeHusl.

IMoHsmue o ckopocmu xumuyeckoli peakyuu. IToHsamue 06 obpamumbix U
HeobOpaMuMbIX XuMuyecKux peakyusx. IIoHsmue O 20MO2eHHbIX U 2emepOo2eHHbIX
peakyusix. IloHsamue o xumuueckom pasHogecuu. CmeuwjeHue Xumu4ecko2o pagHOBeCUsl.
dakmopbl, eaustowue Ha CKOPOCMb XUMUUECKOU peakyuu U NoA0M#CeHUe XUMUUeCcKOo20
PAsHOBeCUs.

OKUC/TUTeTbHO-BOCCTaHOBUTETbHBIE peaki[u, 3/IeKTPOHHBIHT GasaHc
OKHCJIUTe/IbHO-BOCCTAHOBUTETBHOM peakijui. CocTaBieHue YypaBHEeHUN OKHC/IUTeTbHO-
BOCCTaHOBHUTE/IBHBIX PeaKI[|ii C UCIT0Tb30BaHUEM MeTO/ia 3JIeKTPOHHOTro OasaHca.

Teopusi 3/1eKTPOJUTAUECKON AWCCOLMALIMM. OJIEKTPOJUTAUeCKast AUCCOLUAlIKS.
ONeKTPOIUThI U He3eKTpoIuThl. KaTHOHBI, aHMOHBL. MexaHu3m ouccoyuayuu eeujecme
C pasAUUHbIMU 8UOaMu xumuueckol cessu. [lonsamue o cmeneHu ouccoyuayuu. CunbHbie
1 cs1abbie 3/IeKTPOJTUTHI.

Peakruu MOHHOrO oOMeHa. Y C/IOBUs TIPOTEKAHHWS Peakliidi HOHHOTO oOMeHa [0
KoHIIa. [To/iHbIe U COKpaIl|éHHbIe NOHHbIE YpaBHEHUsI peakluil. XvMHUueCcKre CBOMCTBA
KWUC/IOT, OCHOBAaHWWA U COMel B CBeTe TIpe/CTaBAeHUH 00 3/IeKTPOIMTHUYEeCKOU
puccormaiiuu. Cpefia pactBopa. KauecTBeHHble peakilid Ha KaTHOHbl W aHUOHBI:
XJopu-, OpomMuza-, WomuAa-, cyiabdar-, KapOoHaT-, cuiuKar-, (ocdar- aHWOHLI
TM/IPOKCH/I-MOHBI; KATHOHBI aMMOHMSI, MarHus1, KalbLiusi, aTFOMUHUS, >kesie3a (2+) u (3+),
Meu (2+), IIMHKA, NPUCYTCTBYIOII[ME B BOJIHBIX PaCTBOpPax.

XYWMHUYECKUM HSKCIIepUMeHT: O03HaKOMJ/IeHHe C MOJeNsIMH KPUCTa/VInueCcKrux
pelIéToK HeopraHWYeCKUX BelleCTB — MeTa/I/IOB U HeMeTa/lJIoB (rpaduvTta U aiMasa),
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C/IOKHBIX Bell[eCTB (XJIOpU/l@ HATpusi); MCCAeloBaHUe 3aBUCHMOCTHM CKODOCTHU
XUMUYECKOM peaklMM OT BO3JeWCTBUSI pa3/MyHbIX (PaKTOPOB; HCC/Ae[0BaHUE
3JIEKTPOIIPOBOHOCTHU PaCTBOPOB BellleCTB, MPoLecca AUCCOLMALUU KUC/IOT, Le/louer U
coserd (BO3MOXXHO WCIO/b30BaHWe BHJeOMaTepPUasiOB); TIPOBeJEHUEe  OIIbITOB,
WITIOCTPUPYIOIIUX TPU3HAKW TIPOTEeKaHWsl peakldi MoHHOro obmeHa (obpa3oBaHue
ocaZika, BbljlesieHHe ra3a, oOpa3oBaHUe BO/ibl); OMBITOB, WITHOCTPUPYIOMIUX MPUMEpPbI
OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX ~ peakli  (ropeHue, peakLUd  pas3/io’KeHHs,
COelMHEHHs); pacro3HaBaHWe HEOPraHWYeCKWX BeleCTB C MOMOIIbI0 KayeCTBEHHBIX
peaklMi Ha MOHBI; pellleHre SKCIepUMeHTa/IbHbIX 3aZau.

HeMeTa//ibl U UX COeJHHEHUSA

OOwjasi  xapakTepucThKa rajoreHoB. (Oco0OeHHOCTM CTpOeHUs] aTOMOB,
XapakTepHble cTerieHr oKrcaeHus. CTpoeHue U pr3nuecKrie CBOMCTBA MPOCTHIX BeIeCTB
— rajioreHoB. XMMHUeCK/e CBOMCTBA Ha MpuMepe XJiopa (B3auMo/ieficTBre C MeTa/lJlaMH,
HeMeTa/ulaMU — BOJIOPOZIOM W KHC/IOpPOAOM, uwenouamu). Xmnopoogopog. CoJisiHas
KWUC/I0Ta, XUMHUYeCKWe CBOWMCTBa, nojayueHue, TipuMeHeHue. /[lelicmgue xaopa u
X/10p08000PO0A HA Op2aHU3M uenoeekd. BakHeulve xJIOpUAbI U UX HaxoXKJeHUe B
TIpUpoze.

Obijasi  xapakrepucThka 3jemMeHTOB VIA-rpymmbl. OcoOeHHOCTH CTpOeHUs
aTOMOB KMCJIOPO/ia U cepbl. XapaKTepHble CTereH! OKUC/IeHUS.

CTpoeHue M (pu3rMyecKue CBOWCTBA MPOCTbIX BeLECTB — KHUCJIOPOJA WU Cepbl.
AnnoTponHble MoudUKalWMKA KUCIOpPOJA W Cepbl. XUMHUYeCKHMe CBOMCTBA Cepbl
(B3auMojielicTBMe C HeMmemamiamu — BOJOPOJOM M KHC/IOPOJOM, MeTasllaMHy,
KOHYEeHMpUpOB8aHHbIMU a30mHoll u cepHoll Kucaomamu). CepoBOJOpPOJ: CTpPOeHHe,
dbu3nueckre U XMMHUUeCKHe CBOWMCTBa (KWUCOTHbIE W BOCCTAHOBUTEbHbIE CBOMCTBA).
OKcuAbl cepbl Kak Tpe/iCTaBUTeNMN KUCIOTHBIX OKCUJ0B. CepHasi KUC/IOTa: Gu3nuecKre
U XUMUuyeckre cBoWcTBa (0buue u crneuuduueckre). Co/d CepHOM KHUCIOTHI,
KaueCcTBeHHasi peakiusi Ha cynbdar-uoH. CepHUCTass KUCA0Ta. Xumuueckue peaxkyuu,
Jexcawjue 8 OCHOB8e NPOMbIULIEHHO20 cnocoba noayyeHUs CepHOU  KUC/A0mbl.
HaxosxgeHue cepsl U eé coeiuHeHU B Tipupoze. [IpruMeHeHMe cepbl U ee COeJUHEHWH B
ObITYy W B TIPOMBILIIEHHOCTH. XuMuueckoe 3azpsi3HeHUe OKpydcaiowel cpeobl
coeOUHeHUsIMU cepbl (KUCAOMHble 000U, 3a2psi3HeHue 8030yXd U 8000EMO8), CnOCOObI
€20 npeoomepaujeHusl.

OOr11ast XapakTepuCTHKa 371eMeHTOB V A-rpyrirnbl. OcO6eHHOCTH CTPOeHUS aTOMOB
a3oTa u ocdopa, XxapaKTepHble CTelleHU OKUC/IeHUSI.

A30T, pacmpocTpaHeHue B TMpupoje, (u3nueckrhe W XHMHYECKHe CBOWCTBa
(B3auMogielicTBMe C MeTa//laMM M HeMeTa/ylaMU - KUCJIOPOZOM U BOAODPOJOM).
KpyroBopotr a3ota B mpupose. AMMMaK: (pu3Mueckue M XUMUUECKHWe CBOMCTBa
(okuceHre, OCHOBHbIE CBOMCTBAa BOJAHOIO pacTBOpa), nosnyueHue U ripuMmeHenue. Cosu
aMMOHHUSI: COCTaB, (hU3nUecKre U XuMHUUeCcKre CBOMCTBA (pa3/io)keHue, B3auMO/ieHCTBUe
CO 1lenouaMu), TipuMeHeHue. KauecTBeHHasi peakijusi Ha WOHbI aMMOHMS. A30THast
KUC/IOTa, eé (usnueckre W XUMUUYeCKWe CBoOMcTBa (00mme u crieruduueckue),
nonyueHue. Hutpatsbl (pa3nokeHue). A30THUCTasi KUC/I0Ta. VIcrionb30BaHMe HUTPATOB U
cojieli aMMOHUSI B KaueCTBe MUHepa/IbHbIX yAo0peHuid. Xumuueckoe 3azpsi3HeHue
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oKpydcaroweli cpedbl CoeOUHEeHUAMU azoma (KUca1omHble 00H#cOU, 3a2psi3HeHue 8030yxd,
nousbl U B000EMO8).

®ochop, amiomponHble moougukayuu pocgopa, buvsnueckue U XUMUUECKUE
CBOMCTBa (B3aUMOJIEMCTBHME C MeTa/uylaMU, HeMeTas/ylaMU, KOHYeHMpUpPOBAHHbIMU
azomHoli u cepHoli kucaomamu). Oxcup docdopa (V), oprodochopHas KucaoTa:
dbu3nueckue U XUMHYECKHe CBOWCTBa, nojayyeHue. IIoHsimue O MUHEpa/nbHbIX
yo0obpeHusx: Humpambl u ¢ocgpambl. TToHsimue o KomniaekcHbix yoobpeHusx. Obias
XapaKTepuCTUKa 37eMeHTOB [V A-rpynmnbl. Oco6eHHOCTU CTPOeHUs] aTOMOB YIJiepojia U
KpeMHUs. BaneHTHOCTb M XapaKTepHble CTeleHW OKHWC/IeHUsI aTOMOB yrjepoja Hu
KpeMHUs. PacripocTpaHeHue yriiepo/ia B IPUPO/E, XapaKTepHbIe CTENeHU OKUC/IEHUS].

Yrnepoj, annoTporiHble Moaudukauuu (rpadur, anmas), Gusdueckue U
XUMUYeCKre CBOMCTBA MPOCTHIX BellleCcTB (B3auMO/IeliCTBUe C MeTa/lJlaMy, HeMeTa/lJlaMH,
KOHYEeHMpUpPOBAHHbIMU a30mHOU U cepHoll Kuciaomamu). Apcopbiums. KpyroBopot
yriaepoga B ripupojie. OKCUAbl yriepoja, UX (pusnueckrue M XWMUUeCKue CBOWCTBa,
rojiyueHUe U TIpUMeHeHWe, [elCTBMe Ha OpraHu3M 4ejioBeKa. JKo/j102uuecKue
npobaembl, césizaHHble ¢ okcudom yenepooda(IV); eunomesa 2106a1bH020 nomensieHus
KAuMama; napHukoebllli 3¢pekm. YTonbHas KUCIOTa U eé coau, ux (usnueckue u
XUMHUeCKUe CBONCTBA, noayyeHue u npumeHeHue. KauecTBeHHast peakiysi Ha KapOoHaT-
HoHbl. Vcrosib30BaHre KapOOHATOB B OBITY, MeUIIMHE, IPOMBIIIJIEHHOCTH U CeJTbCKOM
XO035UCTBe.

OOb1ue mpexactaBieHusi 00 0COOEHHOCTSIX COCTaBa M CTPOEHUs] OpraHUUeCKUX
coelMHEeHUI yryiepofa (Ha mpUMepe MeTaHa, STU/eHa, 3TaHoJ1a, YKCYCHOU KUCIOThL. MXx
cocmas u xumuveckoe cmpoeHue. Kaaccugukayus opeanuueckux gewjecms. Iloustre o
OrosioruecKy BaXKHBIX BelljeCTBaX: >KUpaX, Oeskax, yriaeBojax — M UX POJM B XKU3HU
yesioBeKa. MamepuanbHoe eOUHCMBO Op2aHUUeCKUX U HeOp2aHUUYeCcKux coeOuHeHull.

KpemHuli, ero ¢u3mMueckue U XUMHUeCKHWe CBoOHcTBa (Ha TipuMepe
B3aUMO/IEICTBUSI C MeTa/lylaMU U HeMeTaJslylaMU), hosyueHue U nipuMeHenre. CoeOuHeHus
KpeMHusi 8 npupode. Obwjue npedcmasneHusi 06 okcude KpemHus(IV) u KpemHueeol
kucaome. Cuaukamsl, ¢pusuyeckue u Xumuueckue ceolicmed, noayyeHue u npumMeHeHue 8
Obimy, npombluieHHocmu (8 MeOUYUHCKOU, 3/1eKMPOHHOLU, CcmpoumenbHol U Op.).
BadcHeliwiue cmpoumesibHble Mamepuanbl: Kepamukd, CmeK10, yemeHm, 6emoH,
acene306emoH. ITpobaembl 6e30nacHo20 UCNOAb308AHUSI CMPOUMEAbHbIX MAMEpPUanns 8
NOBCEOHEeBHOU HCU3HU.

XYUMHUUeCKUM SKCTIePUMEHT: Hu3yueHHe 00pa3lloB HeopraHUUeCcKuX BeIlecTB,
CBOMCTB COJISHOM KUCJIOTBI; TPOBEeJeHNEe KaueCTBEHHBIX peakLWid Ha XJIOPU-UOHBI U
Hab/ito/leHre TIPHM3HAKOB WX TIPOTeKaHWs; OMbIThl, OTpaKawilue ¢u3nueckKie u
XUMHUYECKHe CBOUCTBA TajloTeHOB Y UX COeJWHeHuM (BO3MOXXHO MCII0/Ib30BaHUe
BU/IeOMAaTEPHA/IOB);  O3HAKOMJeHHWe C oOpa3iaMud  XJIOpuJ0B  (rajoreHH7oB);
O3HaKOMJIeHHe C obOpasllaMud cepbl M eé coeJuHeHUSIMH (BO3MOYKHO HCIIO/b30BaHKe
BHJileOMaTepraioB); HabmofeHWe Tipollecca OOyrMBaHWS caxapa II0f, [elCTBHEM
KOHI[eHTPHPOBAHHOM CEpHOM KUC/IOThI; U3yueHHe XUMHUUEeCKHUX CBOMCTB pa30aBiieHHOMN
CepHOM KUCJIOTHI, TIPOBe/JleHre KaueCTBeHHOW peakiuu Ha Cy/ib(aT-uoH U HabmoieHre
TpY3HaKa eé NpoTeKaHWs; 03HaKOMJ/IeHHe C (pU3nUeCKMMU CBOMCTBaMHU a3oTa, ¢ocdopa
U UX coeZIMHeHU (BO3MOXKHO HCTIO/Tb30BaHKe BHIeOMaTepPHUaioOB), 00pa3iiaMy a30THBIX
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1 (ocdopHbIX yaoOpeHUt; TIo/yueHe aMMUaKa M M3y4yeHre ero CBOWCTB; MPOBe/ieHre
KaueCTBeHHbIX peakl[uii Ha MOH aMMOHUS U (ocdaT-UOH U H3yueHHe TPU3HAKOB UX
MPOTEKaHUs, B3aMMOJEWCTBUE KOHLEHTPMPOBAHHOM a30THOM KHUC/JIOTBI C MeJbI0
(BO3MOXXHO MCIO/Ib30BaHUE BHJEOMAaTepUasioB); MU3yueHrue MOoJesed KpUCTa/yInuyecKux
peIéToK asMasa, rpadura; O3HaKOMJIEHHWE C TIPOLIeCCOM afcopOI[uM pacTBOPEHHBIX
BEIlleCTB AaKTUBUPOBAHHBIM yIJIEM UM YCTPOMCTBOM MpPOTHMBOrasa; IMOJydYeHHue
YIJIEKMC/IOTO Ta3a U U3ydyeHue ero CBOMCTB; MPOBeieHHe KaueCTBEHHbIX peaklui Ha
KapOoHAaT- U CUIMKAT-UOHbI U U3yueHUe MPU3HAKOB MX MPOTeKaHUs; 03HaKOMJIeHHe C
MPOAYKI[Mel CU/IMKAaTHOMN TIPOMBIILIEHHOCTH; pellleHre 3KCIepUMeHTa bHbIX 3a/jau 110
TeMe «Ba)kHel1re HeMeTaslibl U UX COeUHEHUS.

MeTta/nibl 4 X COeJUHEeHUS

OO011jast XapaKTepHUCTHKAa XUMHUUECKHX 3/IEMEHTOB — MeTa/UIOB Ha OCHOBaHHH HX
nosioykeHusi B [lepuonueckoit cucreMe Xxumuueckux 3emeHToB . 1. MeHieneeBa u
ctpoeHusi atoMmoB. CTpoeHMe MeTa/UIOB. MeTa/uiMueckass CBsi3b UM MeTa/ulMyecKas
KPUCTAQ/UIAYeCKasi peLIfTKa. OJeKTPOXUMUYECKUM P HalpshKeHWW MeTasljloB.
du3nueckie U XUMHUUECKHe CBOMCTBA MeTasuyIOB (B3aMMOJEMCTBUE C KHC/IOPOOM,
BOZIOH, Kucnotamu). Obwue cnocobbl noayueHus memanios. [IoHsmue o Kopposuu
Memannos, OCHOBHble Cnocobbl 3awjumbl ux om kKoppo3uu. Cnaaebl (cmasab, uyeyH,
oropantomuHuli, 6poH3a) u ux npumeHeHue 8 Obimy u NPOMbIULIEHHOCMLU.

[IlesiouHble MeTas/uibl: MOJOKeHUMe B [leproguueckor cUCTEMe XUMHUECKUX
snemeHTOB [I. I. MeHeneeBa; ctpoeHue aToMOB. HaxoxzaeHue B ripupoje. dusnueckue
Y XMMHUeCKre CBOUWCTBA (Ha rnpruMepe HaTpus U Kanus). OKCHU/IbI ¥ TUAPOKCUBI HATPUST
v Kanus. [IpumeHeHue 111eJI0YHBIX MEeTa/IJIOB U UX COeIMHEHUH.

[IlesiouHO3€eMe/IbHBIE MeTa/l/Ibl MarHUM U KaJbLiuK: To/ioKeHue B [lepuoanueckoit
cricTeMe XUMU4YeckKux sreMeHTOB /1. V1. MeHpeneeBa; CTpoeHHe UX aTOMOB; HaXOKeHue
B rnipupojie. Pusnueckue U XMMHUUYeCKHWe CBOWCTBA MarHus W Kaiblus. BakHeiiiue
coelHeHUs Kanblus (OKCH, THUAPOKCH[, CoJin). XKécmkocmb 600bl U Ccnocobbl eé
YCMPAHEHUSI.

AJrOMUHUN: TIOI0)KeHWe B [leprognueckor cucTeMe XUMHUYECKUX 3SJIEMEHTOB
. W. MeHjeneeBa; CTpoeHHWe aroMa; HaxoxzaeHue B Tipupoze. dusnueckue u
XUMUYEeCKHe CBOWCTBA allOMUHHUSA. AMQOTepHble CBOMCTBA OKCHUJAa U THUAPOKCHAA
ATFOMUHMUSL.

JKene3o: mosoxenue B Ileproguueckod cHUCTeMe XHUMMYECKUX 3JIEMEHTOB
. W. MengeneeBa; CTpoeHHWe aroma; HaxoXeHWe B Ipupofe. dusnuueckue u
XHMMHYeCKHe CBOMCTBA >kKese3a (B3aMMO/IeCTBUe C MeTa/l/llaMH, KMCJIOTaMU U COJISIMU).
Oxkcuppl, ruapokcuasl v comu xene3a(ll) u xenesa(Ill): cocras, cBoMCTBa U nosyyeHue.

XUMHUeCKUH SKCITEPUMEHT: 03HaKOMJIeHHe ¢ 00pa3iiaMyi MeTaJlJIOB U CTJIaBOB, X
(U3MUeCKUMY CBOWCTBAMU; M3yueHHe pe3yJ/IbTaTOB KOPPO3WH MeTasyIoB (BO3MOXKHO
WCII0/Ib30BaHue BUleOMaTepHraoB), 0cObeHHOCTel B3aMOJIENMCTBYS OKCHIA KasIbI[Us U
HaTpHs C BOJI0M (BO3MOKHO MCIIO/Ib30BaHUE BH/jeOMaTeprasioB); UCCIe/joBaHe CBOUCTB
JKECTKOM BOJpbI; TpoLiecca rOpPeHusl )Kejie3a B KUCJIOPOZe (BO3MOJKHO HCIIOJIb30BaHHE
BH/leOMaTepUasioB); MPU3HAKOB MPOTEKaHWsI KAUYeCTBEHHBIX peakliii Ha UOHBI (MarHus,
Ka/IbLIvsl, aylfOMHHMSA, ITUHKa, »kee3a(ll) u >kenesa(Ill), meau(1l)); Habmomerue u
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OMUCaHWe TIPOLIeCCOB OKpalllMBaHWs TIaAMEHW WOHAMM HaTpUsi, Kaiusi U Kasblus
(BO3MOJKHO HCII0/Ib30BaHHEe BHileOMaTepHasoB); HCC/ie/joBaHUe aM(OTepHbIX CBOMNCTB
TUAPOKCUA a/IFOMUHUS U TUAPOKCUA LIMHKA; pelleHre S5KCIepUMeHTaTbHbIX 3aZiad o
TeMe «Ba)kHelIe MeTalIbl U UX COeJUHEHUS».

Xumus u oKpyxcarouwas cpeoa

Hoeble mamepuanabl u mexHono2uu. Bewjecmea u mamepuanbl 8 n08CeOHe8HOl
JCU3HU uenogeka. Xumusi u 300poebe. besonacHoe ucnosnb3o8aHue eewjecms U
Xumuueckux peakyuti 8 O6bimy. Ilepgas nomowb nNpu XuMUUYECKUX 0HCO2aX
u ompasneHusx. OCHO8bl 3K0/02UUECKOU epamMomHocmu. Xumuueckoe 3d2psi3HeHue
okpyditcaioujeli cpedbl (npedenbHas donycmumas KoHyeHmpayus sewjecms — I1/1K). Posb
XUMUU 8 peuwleHUU 3Koa02uUYecKux npobsaem.

IIpupooHble UCMOUHUKU Yy21e8000p0008 (y20/b, NpPUPOOHbIL 2a3, Hegdmb),
npodyKmbl ux nepepabomxu, ux po/b 8 6bimy U NPOMbIUWLAEHHOCMU.

Xumuueckutl 3KcnepumeHm: u3ydyeHue obpasyos mamepuanos (Cmekao, cniasbl
Memasnnos, noauMepHble Mamepuasibl).

MexnpeagMeTHbIe CBA3U

Peanu3anusi MeXIpeJMeTHBbIX CBfi3ed MpPU U3yueHUM XWMUKM B 9 Kiacce
OCYIL[eCTBJ/ISIeTCS Uepe3 UCI0JIb30BaHue Kak 00IIUX eCTeCTBeHHO-HAayUHbBIX MTOHATHH, TaK
W TIOHSTUM, SBJASIOIIMXCS CUCTEMHBIMH [/IS1 OT[e/bHbIX MPeJMETOB eCTeCTBEHHO-
HAyUYHOTO LIMKJIA.

OOr11e ecTeCTBeHHO-HayUHbIe TTOHSATHS: HayUHbINA QaKT, TUTIOTEe3a, 3aKOH, TeOpus,
aHa/M3, CUHTe3, KiaccuuKaius, TepuoJUYHOCTb, HaO/Mo[eHre, SKCIIePUMEHT,
Mo/leTMpOBaHue, u3MepeHUe, MOJe/ib, siB/ieHWe, TapHUKOBbIN 3(h(deKT, TexXHOoJOorus,
MaTepuarbl.

dusuka: MaTepusi, aTOM, 3JIeKTPOH, MPOTOH, HEHUTPOH, WUOH, HYK/WJ, W30TOIbI,
PaJiMOaKTUBHOCTb, MOJIEKYJIa, 3JIEKTPUUYECKUM 3apsi[i, [POBOJHUKHU, IOJIYPOBOJHUKY,
JV3/IEKTPUKHY, (POTO3/IEMEHT, BELLeCTBO, Te/l0, 00bEM, arperaTHOe COCTOSIHUE BelleCTBa,
ras, pacTBOp, pacCTBOPUMOCTb, KpHUCTa/uIMuecKasi PpeLuéTKa, CIIaBbl, (uU3nUyecKre
Be/IMUMHBI, eJUHULIbI U3MepeHHs], KOCMHUYeCKOe TNPOCTPaHCTBO, IJIaHeThbl, 3BE3[pbl,
CounHie.

Buosorusi:  ¢dorocuHTes, aAbixaHue, Ouocdepa, 3KocucTeMa, MHUHepabHbIe
y[00peHusi, MUKPO3/ieMeHThl, MaKpO3/IeMeHThI, TUTaTe/IbHbIe BelllecTBa.

leorpadms: atMocdepa, rugpocdepa, MyUHepasibl, TOPHbIE TMOPOJbI, IOJE€3HbIE
MCKOTaeMble, TOTUIMBO, BOJIHbIE PECYDPChI.

IIpuMepHBbIe TeMBbI IPAKTHYECKUX PadOT:

1. JlabopatopHoe o6opyZoBaHue U TipueMbl oOpaijeHuss ¢ HuM. I[lpaBuia
Ge3omacHoii paboThl B XUMHUUYECKOU /1TabopaTopuu.

2. OuuCTKa 3arpsi3HeHHOM TI0BapEHHOM COJIH.

3. [Ipu3HaKku NpoTeKaHWs XUMUYECKHX peakL1i.

4. ITosniyueHre KMCIOPOZA U U3yUyeHUe ero CBOMCTB.

5. [TosnyueHune BOOPO/ia U U3yUE€HUE €r0 CBOMCTB.
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6. [IpuroroBneHue pacTBOPOB C OMpe/ieJIeHHOW MaCCOBOMW [1071eM paCTBOPEHHOIO
Bell|ecTsa.

7. PelleHne 3KCliepUMeHTa/bHBIX 3a7ay 10 TeMe «OCHOBHBbIE —KJ/laCChl
HeOpraHWYeCcKUX COeJMHEeHUW».

8. Peakiiuu HOHHOTO 0OMeHa.

9. KauecTBeHHbIe peakl[i Ha UOHBI B paCTBOPe.

10. TTonyyeHvie aMMHakKa v U3yueHUe ero CBOWCTB.

11. TTonyuyeHue yr/IeKMCIOTO Ta3a U U3yUueHue ero CBOMCTB.

12. Pertenue 3kcriepuMeHTabHbIX 3a7au o teme «Hemertamisl IV — VII rpynn u
WX COeIMHEHUN».

13. PewieHue 3kcriepuMeHTaIbHbIX 3a/jau 1o TeMe «MeTasibl U UX COeJUHEHUsI».

[Ipy TIpoBe/IeHUM TIPAKTHUECKOM pPabOThl KaXKIblii ee 3Taml BbITIO/IHSETCS

obyuatormumucsi ¢ 3[IP BMmecTe C yuuTesieM M TIOJI €ro pPyKOBOACTBOM. Ha gocke
00si3aTe/TbHO BBLIBEIIMBAIOTCS TMpaBW/a TeXHUKU 0e30MacHOCTH, COOTBETCTBYIOLME
JaHHOMY BUJYy paboThbl, AaeTcs MpaBWIbHas 3amucb (GOpMyJ U YKa3biBaeTcs I1ie/ib
nipoBefieHUs1 paboThl. [1pyr HEO6XOAUMOCTU 1aeTCsl BU3yabHbIN aATOPUTM BBITIO/THEHUS
3afjaHusi. OTO CIOCOOCTBYeT OCO3HAHWIO OOYJArOIIMMKCS BBITIOTHSEMBIX AeWCTBUN U
TI0/Iy4YeHHOr 0 pe3yJ/ibTaTa.

IIpyMepHBbIe KOHTPOJ/IbHO-U3MepHUTe/IbHbIe MaTepHasibl 10 XMMUH

[y opraHu3alMy TIPOBEPKH, yuyeTa U KOHTPOJSi 3HaHWU 0O0ydaroluxcsi 10
npeIMeTy TMpeAyCMOTpeHbl KOHTPO/IbHbIe PabOThI, CAMOCTOSITe/IbHbIE pabOThI, 3aueThl,
npakTUueckre paboThl, TecTrpoBaHWe. OJHMM W3 MeTOAOB KOHTPOJII pe3y/bTaToOB
obyuennss oOyuaromquxcsi ¢ 3[IP sgBasieTcsi MeTO[ ITOMBAPHATHUBHOTO 3KCITPecc-
TeCTUPOBAaHUSI C KOHCTPYUPYEMBIMU OTBeTamMHM. Ero OT/JWYUTeNbHBIMA YepTaMu
SIB/ISIFOTCSI ~ OMIePAaTUBHOCTb,  BBICOKAsi  CTeleHb  WHAWBUAyaqu3aluyd  3HAHUM,
CpaBHUTEILHO Majible 3aTpaThl BpeMeHH U TPY/ia Ha TIPOBEPKY OTBETOB 00YUarOIINXCS.

Nns obyuarormuxcsi ¢ 3[IP BO3MO)KHO u3MeHeHHe (OPMYJ/MPOBKH 3aJaHWM Ha
«TIOLIArOBYIO», afarTaljys TpejjiaraeMoro obydaroiemMycsi TeCToBOro (KOHTPOJIBHO-
OLIEHOYHOr0) MaTepuasia: WCMO0Jb30BaHWE YCTHBIX W TIMCbMEHHBIX WHCTPYKIUH,
yTpOLleHWe [JIMHHBIX CJI0KHBIX (DOPMYJIMPOBOK WHCTPYKIMH, pellleHre C OMOopor Ha
a/iropuTM™, obpaser], UCMOIb30BaHUE CIIPABOUHOUN MH(OPMALIUH.

KoHTpo/ibHBIE pa00ThI MO0 TeMaM

B paboueii mporpaMme rpeaycMOTPeHO 9 KOHTPOJIbHBIX paboT:

KoumponbHass paboma Ne 1. IlepBoHaua/lbHble XUMHUYECKHE TIOHSTHS.
XHMHUUeCKHe 3/1eMeHThbl. XUMUUecKre (popMyJibl U YpaBHEHUS.

KoumpoabHass paboma Ne 2. Tleprioguueckasi CUCTeMa XUMHUUECKUX 37IeMEHTOB
O.1. MengeneeBa. CTpoeHue aToma.

KoumponbHas paboma Ne 3. XumMuueckas CBS3b.

KoumpoabHas paboma Ne 4. Kucnopoa. Oxkcuabl. 'openrie. Bogopoa. Kuciotsl.
Coun.
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KoumpoabHas paboma Ne 5. O60011ieHre CBeZieHU 0 BayKHEMIIIMX Kjiaccax
HEOpraHWYeCcKUX COeJMHEeHHUU.

KoumpoabHas paboma Ne 6. Dy1eKTpoUTHUECKAsT IUCCOI[HAATHS.

KoHmponbHas paboma Ne 7. HemeTasbl.

KoHmponbHas paboma Ne 8. MeTasnbl.

KoHmposnbHas paboma Ne 9. ViToroBasi paboTa 3a Kypc HeOpraHu4eCKOi XUMUU.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHNA YYEBHOI'O ITIPEAIMETA
«XUMUVSA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

B nieiom pe3ynbrathkl ocBoeHHsi obydarorumucs ¢ 3ITP yuebHoro mpeameTa
«XUMHUs» [TOJDKHBI COBIA/IaTh C pe3y/ibTaTaMH MPUMEpPHOM paboueil TTpOrpaMMbl
OCHOBHOTO 0011]ero o6pa3oBaHusi. Hanbosee 3HaUMMBbIMM SIB/ISIFOTCS:

JINMHHOCTHBIE PE3YJ/IBTATDI:

MOTHUBALUS K 00yUeHHIO U lie/ieHarpaB/ieHHOM TT03HaBaTe/IbHOM [/lesiTeTbHOCTH;

yCTaHOBKA Ha OCMBIC/IEHWe JTMYHOTO OIbITa, HaO/M0AeHN 3a XMMUUeCKUMU
9KCIIepUMEeHTaMU;

OpUeHTalWsi Ha TIpaBWa WHAWBUAYAJTbHOTO W KOJUIEKTUBHOrO 6e30macHOro
TIOBe/IeHUs TIPU B3aMOJIEMCTBUY C XUMUUEeCKUMU BelljeCTBaMU U COeIMHEeHUSIMU;

MpakTUUecKoe u3yueHre nNpodeccuii ¥ TpyAa pa3IUuHOro pojia, B TOM UMC/Ie Ha
OCHOBe TIpUMeHeHUs] M3y4yaeMOro T[peJMeTHOTO 3HaHus (Harpumep, JiabopaHT
XMMUUECKOTO aHa/in3a);

yBaKeHUe K TPYy U pe3y/bTaTaM TPY/I0BOH esTe/IbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY T[IOCTPOEHHWIO JajbHeullleld WHAWBUAYaTbHON
TpaeKTopuu 00pa3oBaHMs Ha OCHOBE OPUEHTHPOBKM B Mupe Tipodeccuii U
rpoeCcCUOHA/ILHBIX TIPeANIOUTeHUH, YBa)KUTETLHOTO OTHOIIIEHUS K TPY/Y;

OCO3HaHUe CBOEero MOBe/IeHUsI C TOUKHU 3PeHHsl OTIaCHOCTH WX 0e30MacHOCTH st
ceOst WK [JI71sT OKPY>KaIOLI[UX;

OCHOBBI 9KOJIOTMUECKOW KyJbTYypbl, COOTBETCTBYIOILIeli COBPEMEHHOMY YDOBHIO
9KOJIOTMUECKOTO MBIILIJIeHHs, TIpUoOpeTeHre OrMbiTa 3KOJIOTUYeCKH OPUEeHTHUPOBAHHOM
TIPAaKTUUYECKOH IesiTe/IbHOCTH B YKU3HEHHBIX CUTYalLUsX;

OCO3HaHWe TIOC/e/ICTBUM W HeMNpusTHe BpeAHbIX TpUBbIUeK (yroTpeOeHUs
aZKoroJisi, HapKOTUKOB, KypeHHWs)) W UHbIX (opM Bpeaa Aas GU3MUECKOTO U
TICUXUYECKOTO 3[J0POBbSI;

TIPUHSITHE pellleHUi B )KU3HEeHHOM CUTYyalluu Ha OCHOBe MepeHoca MoyYeHHbIX B
x0/le 00y4yeHMs 3HaHWM B aKTyabHYI0 CUTYALUI0, BOCIIOMHATE AePUIUT UHhOPMALUH;

TOTOBHOCTb OTOMpATh M MCII0/Ib30BaTh HYKHYIO MH(OPMALIUIO B COOTBETCTBUH C
KOHTEKCTOM >KU3HEeHHOW CUTyal[uH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Oess1a0eHuUe yHU8epca/ibHbIMU y4eOHbLMU NO3HA8ame AbHbIMU Oelicmeusimu:

BBISIBJISITH TIDUUMHBI U CJIeZICTBUS TIPOCTBIX XUMUUECKUX SIBJIEHUM;

OCYIIIeCTB/ISITh CPAaBHEHHe, KIacCU(PUKAIIUI0 XUMUUECKUX BeIleCTB 10 3a/laHHbIM
OCHOBAHUSIM U KPDUTEPUSIM [I/Is1 YKa3aHHbIX JIOTUUECKUX Orlepaliuii;

CTPOUTH JIOTUUECKOe CY’KJeHHe T0C/Ie TIpe/IBapuTe/IbHOTO aHau3a, BK/IoUatolee
yCTaHOBJIeHHe TTPUUMHHO-C/IeICTBEHHBIX CBsI3el;

BLISIBNIATE JeUIUTEl MH(POPMAIMH, [AaHHBIX, HEOOXOAWMBIX [JIsi pelleHus
TOCTaB/IeHHOW 3a/lauy;
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rpeoOpa3oBbiBaTh WHGOPMAIMIO K3 OAHOTO BUJa B APYroi (Tabnuily B TEKCT U
mp.);

Co3/laBaTh, PUMEHSATb 1 MPe0Opa30BbIBaTh 3HAKU ¥ CUMBOJIbI, MOJIEIU U CXEMBbI
IS peltieHus1 yueOHBIX M M03HaBaTeIbHBIX 3a/]au C TIOMOIIIbIO 1e/1arora;

C TOMOILIBIO Mefjlarora NpOBOAUTE XUMHUUYECKUW OMbIT, HEC/IOXKHBIA SKCIIePUMEHT,
ISl yCTaHOBJIeHUs1 ocoOeHHOCTel 00beKTa W3yueHUsl, MPUUNHHO-C/IeZICTBEHHbIX CBsi3ei
1 3aBUCUIMOCTe 00BbEKTOB MeXy CO00M;

C TIOMOIIBIO Tieflarora WIA CaMOCTOSITeTbHO (hOpMyMpOBaTh 000OIIeHUsT |
BBIBO/IBI 10 pe3yJ/ibTaTaM MPOBeZeHHOT0 HabJTI0JeHNsI, OTThITa;

MPOTHO3MPOBaTh BO3MOXXHOe pa3BUTHE XUMMUYECKUX TIPOLIeCCOB U MX
TOC/IeICTBUS;

HCKaTb WKW OTOMpaTh WHGOPMAI[UI0 WK JaHHbIE W3 WCTOYHMKOB C yUYeTOM
TIpe/I/Io>KeHHOM yueOHOM 3a/jlauM U 3a/laHHbIX KPUTEpHEB.

OegnadeHue yHugepca/AibHbIMU y4eOHbIMU KOMMYHUKAMUEHbIMU Oelicmeusimu:

OpraHu30BbIBaTh yueOHOe B3aMMO/IeCTBUe B TpyIirie (omnpezessTh 00lue Lemy,
pacripefiesisiTb poJiv, I0rOBapuBaThCs IPYyT C APYTOM U T. [1.).

C TIOMOII[BIO TIeflarora WM CaMOCTOSITe/TbHO COCTAB/STh YCTHbIE U MUChbMEHHBIE
TEKCTbl C MCIOJb30BaHUEM WITIOCTPATUBHBIX MaTepuasoB [/l BBICTYIUIEHUS Tiepe[
ayIUTOpUew;

OpraHM30BbIBaTh YyuyeOHOe COTPYJAHUUECTBO U COBMECTHYIO [JesiTe/IbHOCTh C
yuuTesieM U CBepCTHUKaMH; paboTaTh WHWBUAYaJbHO W B TPYIINe: HaxoJuTh 00lijee
pellieHWe ¥ pa3pelliaTb KOH(MIMKTHI Ha OCHOBE COIJIACOBAaHUS TMO3ULIMK W yueTa
VHTepecoB; (OpMy/IMPOBaTh, apryMeHTHUPOBAaTh U OTCTauBaTb CBOE MHEHUE;

OLIeHMBaTh KaueCTBO CBOEro BKJaZia B OOIIHi MPOYKT, IPUHUMATh U pa3/ensiTh
OTBETCTBEHHOCTb U MPOSIB/ISITE TOTOBHOCTh K MPeJ0CTaB/IeHUI0 OTUeTa repe/| TPYTIoi.

Og1adeHue yHUBepCaibHbIMU yUeOHbIMU pe2y/1SimuUeHbLMU OelicmeusiMu:

oOHapykuBaThb U (opMmynupoBaTh yueOHYI mpobseMy, orpejensTb Iie/b
yueOHOM JiessTeTbHOCTH;

B/IaZIleTh OCHOBAMM CAMOKOHTDOJIS, CaMOOL|eHKU, TIDUHSITHS pelleHu |
OCYIL[eCTBJ/IEHUS] 0CO3HAHHOTO BbIOOpa B yueOHOI U TT03HaBaTeIbHOU JiesITeTbHOCTH;

COOTHOCUTh CBOM [IeWICTBUSI C TIJIaHUPYEeMbIMH pe3y/bTaTaMH, OCYIeCTBJISATh
KOHTPOJIb CBOeM [esiTe/IbHOCTU B TIPOL[eCCe [OCTW)KEeHHUs pe3yJsbTara, OIpefesisiTh
CTIoCco0OBI IEMCTBUM B paMKaX IMPe//I0KeHHBIX YCI0BUM U TpeboBaHU, KOPPEKTUPOBATh
CBOU JIEUCTBUS B COOTBETCTBUH C U3MEHSIIOLEHCS] CUTYaLuew;

[laBaTb afleKBaTHYIO OLIeHKy CHUTyallud W Tpejjarath IJlaH ee W3MeHeHUs;

TpeIBUJeTh TPYTHOCTU, KOTOPbIe MOTYT BO3HUKHYTh MPH PellleHuH yueOHOM
3a/1auuy;

MOHUMATh TIPUYMHBI, 110 KOTOPbIM He ObLIT AOCTUTHYT TpeOyeMblii pe3ysbTar
JesiTe/IbHOCTH, OTpefiesiiTh TI03UTHBHbIE W3MeHeHWs U HarpaB/jieHus, TpeOyrolue
JanbHeuIIe padoThI;

OCO3HAaHHO OTHOCHUTBCS K IPYTOMY YeJIOBEKY, er0 MHEHHUIO.
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INPEAMETHBIE PE3YJ/IBTATHI

B cocTraBe npeaMeTHBIX pe3y/IbTaTOB 110 OCBOEHHIO 00513aTe/IbHOTO CO/lepyKaHus,
YCTAaHOBJ/IEHHOTO JIaHHOW TMpHMepHOM paboueii TporpaMMoi, BBIZIE/ISSIOT: Hay4yHbIe
3HaHUS, YMEeHUsS U CrIocoObl AeMCTBUH, crielfuduueckure A yueOHOro mpeaMeTa
«XuMust», BUJBI JeATEeIbHOCTU MO TMOJyYeHUI0 HOBOTO 3HAaHMS, €ro WHTeprHpeTaluy,
1ipeoOpa30BaHKI0 U IPUMEHEHHIO B Pa3/INUHBIX YUeOHBIX ¥ HOBBIX CUTYalUsX:

® MpeACTaB/e€HHE O 3aKOHOMEDHOCTSX W TI03HAaBaeMOCTU SIBJIEHUW TIPUPOJIbI,

MOHUMaHHe O0BEKTUBHOM 3HAUMMOCTU OCHOB XMMHMUECKOW HayKd Kak 00J1acTh

COBPEMEHHOI'0 eCTeCTBO3HAHMS, KOMITOHeHTa 00I1[el Ky/JIbTYphbl U TIPaKTHUeCKOH

NesiTeNTbHOCTU UesloBeKa B yC/IOBUSIX COBPEMEHHOT0 00ITleCcTBa; TIOHMMaHHe MecTa

XUMUU CpeJId IPYTUX eCTeCTBeHHbIX HayK;

® BJa/leHre OCHOBaMU MOHSATUMHOIO arapaTta U CMMBOJIMYECKOT 0 SI3bIKa XUMUU JIJI51
coCTaB/ieHUs (POpPMyJ1 HeOpraHWYeCKHMX BeIeCTB, YPaBHEHWM XUMHUYECKUX
peakiiii (C OTMOpPOM Ha a/TOPUTM Y4ueOHBIX [eHCTBUM); BaZieHMe OCHOBaMH
xuMmuueckor HomeHKaTypsbl (IUPAC v TpuBUanbHOW) M YMEHHEe UCT0/b30BaTh eé

IJisi pellieHUs] yueOHO-TI03HABaTe/IbHBIX 3aflau C TIOMOILBI0 YUUTeJIs; yMeHHe

WCTI0/Tb30BaTh MoOJeNi /i1 OOBSICHEHWS] CTPOEHWs aTOMOB W MOJIEKYJ TIO

aJITOPUTMY C OTIOPOU Ha OTpe/ie/IeHNs;

® [peACTaB/le€HHE O CUCTEMEe XMMHUUYECKUX 3HAaHUM M yMEHHEe C MOMOLLIbI0 yUUTes

MPUMEHSITh CUCTEMY XWMUUECKHWX 3HAaHUW JJIsi YCTAHOBJIEHUS B3aWMOCBSI3eM

M€Ky M3yYeHHbIM MaTepuajioM U MpPU MOJyYeHUM HOBBIX 3HAHWM, a TakKXe B

MpOI[eCcCe BBIMOHEHUsT Y4ueOHbIX 3aflaHuid W Npyd paboTe C HCTOUYHWKAMU

XUMHUYECKOM UH(OPMaLMH, KOTOPAasi BKJTHOUaeT:

Ba)KHEMIIMe XWMHWYEeCKWe TIOHATUS: XWUMHWYEeCKUM 37eMeHT, aTOM, MOJIeKY/a,
BellleCTBO, IPOCTOe U CJIOXKHOe BeIecTBO, OJHOPOJHAass U HeOLHOPOJHAas CMech,
OTHOCUTE/IbHbIE aTOMHAasi W MOJIeKYJIipHas MacChl, KOJMYEeCTBO BelleCTBa, MOJIb,
MOJISIpHasi Macca, MOJISIDHbI 00beM, OKCHJ, KHC/IOTa, OCHOBaHWe, CO/b (CpefHsis),
XUMHUeCKasi peaklys, peakLUu COeJVHEHMs, peakLUy pas3/oKeHUs, peakluu
3aMellieHus], peakliui oOMeHa, TerioBoi 3¢ deKT peakid, 5K30- U SHAOTEPMUUECKHEe
peakiuu, pacTBOpP, MaccoBas [J0/s1 XMMHAUECKOrO 3/ieMeHTa B COeJUHEHWH, MacCOBast
[IOJIS1 U TIPOLIeHTHasi KOHLIeHTpaLus Bell[eCTBa B paCcTBOpe, SiAPO aTOMa, 3/1eKTpPUUeCKUr
CJIOM aToma, aToOMHas opOuWTanb, pafiyC aToMma, BajleHTHOCThb, CTeTleHb OKHC/IeHHS,
XUMUUEeCKasl CBSI3b, 3JI€KTPOOTPULIATEIbHOCTD, TO/ISIPHAasi U HemNoJisspHasi KOBaJleHTHast
CBsI3b, MOHHAsi CBSI3b, MeTa//TMUYeCKasi CBsI3b, KPUCTA//IMUecKas pelleTka (aTOMHas,
VOHHAasi, MeTa/yIndyecKkasi, MOJIeKyJ/sipHasi), WOH, KaTHUOH, aHWOH, 3JIeKTPOJUT U He
3JIEKTPOJIUT,  SJIEKTPOJIUTHUECKAs  JUCCOLMALIMSA, pPeakI[id HOHHOTO oOMeHa,
OKHCJIUTe/IbHO-BOCCTAHOBUTE/IbHBIE  peakl[id, OKUCIUTeTb U  BOCCTAaHOBUTE]b,
OKMCJIeHHWe ¥ BOCCTaHOBJIeHUe, 3JIeKTPOJIM3, XUMUUeCcKoe paBHOBecue, oOpaThMble U
HeoOpaTUMble peaklid, CKOPOCTh XWMHUUEeCKOW peakl[uH, KaTa/iu3arop, Ipeje/bHO
nonyctuMast KoHljeHTpauus (I11K), Koppo3usi MeTaslioB, CIiiaBhl;

OCHOBOIIOJIararolIe 3aKOHbl XMMUU: 3aKOH COXpaHeHUs1 Macchl, [Tepuoanyeckuit
3akoH [I. YI. MeHpeneeBa, 3aKOH IOCTOSTHCTBA COCTaBa, 3aKOH ABOra/ipo;

TEOPUM XUMHUHU: aTOMHO-MOJIEKY/ISIDHasi TeOpHsl, TeOpUsl 3JIEKTPOJIUTUUECKOU
JVCCOLIMALINM, a TakKXKe Mpe/ICTaB/IeHUsI O HayYHbIX MeTOJax MO3HAaHUS, B TOM YMCJIe
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9KCIepUMeHTabHbIX U TeOPeTUUYeCKHUX MeTOoJax UCC/e[OBaHUsl BelleCTB U U3yUeHUs
XUMHUYECKUX peakLui;

® [pe/CTaB/ieHUe O TIePUOANUeCKOM 3aBUCHMOCTU CBOMCTB XUMUUECKHX 3/IEMEHTOB
(paguyc atoma, 37€KTPOOTPULATE/IbHOCTh), MPOCTBIX W CJIOXKHBIX BeLeCTB OT
TI0JI0>KeHUsI 371eMeHTOB B [Teproinueckoii cucteMe (B MaJibIX Miepuo/iaX v TJIaBHBIX
MOJTPyNNax) W 3JIeKTPOHHOTO CTPOEHHUSI aToMa; YMeHHe OOBSCHATH CBSI3b
MoJioKeHus1  snemMeHTa B [lepuojguyeckold  cucTeMe C  UKCJIOBBIMHU
XapaKTepUCTUKaMH CTPOEHHsI aTOMOB XWMHUUYECKUX 3/IeMeHTOB (COCTaB U 3apsif
sapa, oOljee UKCIO  3/IEKTPOHOB),  pacripefie/ieHMeM  37IeKTPOHOB  TI0
SHepreTUYeCKWM YPOBHSIM aTOMOB IepPBbIX TpeX IepUO/IOB, Kalus W KaJbLivs;
K/lacCU(ULIMPOBaTh XMMUUECKWe 3JIeMeHTbl C OIOpOM Ha ompejeneHus
¢bu3nMuecKoro cMbicia 1M POBLIX JAHHBIX TTePUOAUUECKON TabUIIbI;

® yMeHHe KacCU(ULIMPOBATh XUMUUECKUE 3/IeMeHThI, HeOpraHu4ecKre BelecTBa u
XUMUYeCKre peakliyd C OMOPOM Ha CXeMbl; OMpe/ie/isiTh Ba/IeHTHOCTh U CTeleHb
OKUC/TIEHUS XUMHUYECKUX 95JIeMEeHTOB, BHJ, XUMUUYECKOW CBSI3U U TUIM
KPHCTa/UIMUeCKOl CTPYKTYpbl B COeJWHEHUsX, 3apsiJ, MOHa, XapakTep Cpefibl B
BO/IHBIX paCcTBOpax BellecTB (KUCI0T, OCHOBAHMUI), OKUC/IUTE b U BOCCTAHOBUTE/Th
T10 aTOPUTMY YUeOHBIX /1eHCTBHUI;

® yMeHUWe XapaKTepu3oBaTh C OIMOPOM Ha cxeMy (u3nueckhue U XUMHUYECKUe
CBOMCTBA MPOCTHIX BellleCTB (KMC/I0POJ, 030H, BOJIOPO/, TpaduT, aMa3, KpeMHUH,
a3oT, ¢pocdop, cepa, XJI0p, HATPUH, KU, MarHui, KaJbLIUM, aTFOMUHUN, Kesie30)
M CJIOKHBIX BeLIeCTB, B TOM YMCJIe KX BOJHBIX pacTBOPOB (BOZAQ, aMMMUaAK,
XJIOPOBOZIOPOJ, CepOBOAOPOA, OKCUABLI U TUAPOKCUALI MeTas/lioB [ - ITA rpymnr,
amomunusa, meau (II), yuuka, >xeneza (II u III), okcuger yraepoga (II u 1V),
kpemHuus (IV), azota u docdopa (III u V), cepsi (IV u VI), cepuucras, cepHas,
a30TUCTasi, a30THas, ocdopHasi, yroabHasi, KpeMHUeBasi KUCI0Ta U UX COJIN);
OIMUCHIBATH C OMOPOW Ha TJIaH U K/IIOUeBbie CJI0BAa; YMeHHe TPOrHO3MPOBaTh U
XapaKTepu30BaTh CBOMCTBA BeIECTB B 3aBUCHMOCTHU OT HMX COCTaBa U CTPOEHHS
rocsie Tpe/BapyTeNbHOTO aHajau3a Mo, PYKOBOZCTBOM Mejarora, NpUMeHeHHe
Bell[eCTB B 3aBUCUMOCTU OT UX CBOWMCTB, BO3MOKHOCTh MPOTEKaHUsSI XUMUUECKHUX
TpeBpallleHUd B pa3/MUHbIX YCJIOBUSIX, BJ/MSHUE BeIeCTB U XUMHUUECKHUX
MPOLIECCOB Ha OPraHU3M YeJIOBeKa M OKPY>KaroLyH0 NPUPOJHYIO CPeay;

® yMeHMe COCTaB/sATb M0 00pa3illy, CXeMme, ajroOpuTMy Yy4eOHBbIX AelCTBUM
MOJIEKY/ISIpDHbIe ¥ MOHHble YpaBHeHUsl peakidid (B TOM UHCJe peakl[iid UOHHOTO
oOMeHa U OKHUCIUTE/bHO-BOCCTAaHOBUTEIbHBIX peakiuii), WIMHCTPUPYIOLIUX
XUMUYEeCKHe CBOMCTBA U3yUeHHbIX K/IaCCOB / FPYIIN HEOPraHWYeCKUX BellecTB, a
TakK)Ke TOATBEPKAIOLMX TreHeTUUeCKYI0 B3aUMOCBSI3b MEXAY HUMU;

® yMeHWe BBbIUUC/SATh OTHOCUTENbHYIO MOJIEKY/ISIPHYI0O U MOJIIPHYKO MaccChl
Bell[eCTB, MaCCOBYIO [IO/IF0 XMMUUECKOT0 3/ieMeHTa B COeJUWHEeHWH, MacCCOBYHO
ZIOJTIO Bell[eCcTBa B pacTBOpe, KOJMYECTBO BeLeCTBa U ero Maccy, 00béM rasoB C
oropoii Ha o61ue (Gopmysibl; yMeHHe TIPOBOAWTH pacueThl IO YPaBHEHUSIM
XUMHUECKUX peakiiii W HaXOAWTb KOJWYEeCTBO BelllecTBa, 00beM U Maccy
peareHTOB WM MPOJYKTOB peaki[uM C OMopou Ha oOpasell, aJrOpuUTM yueOHBIX
JeACTBUM;
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® BJlaZieHVe OCHOBHBIMU MeTO/laMU Hay4YHOTO 1o3HaHus (Hab/tojeHue, u3MepeHue,
5KCIIepUMEHT, MO/le/TMPOBaHKe) NPU U3Y4YeHUU BEIeCTB U XUMUYECKUX SIBJIeHUU

C OTIOPOM Ha aJITOPUTM YUeOHBIX JeHCTBHUI; yMeHre chOpMY/IHPOBATh ITPo0IemMy

U TIPe/IJIOXKUTD MY TH ee pellieHus C ITOMOII[bIO ITe/jarora; 3HaHre 0CHOB 0Oe3011acHOM

paboThl C XUMHUUYECKUMH Bell[eCTBaMH, XUMHUUEeCKOW TIOCYZoN U JTabopaTOpPHbIM

o0bopy/ioBaHHEM;
® HajMuuve MPaKTUUeCKHWX HaBBIKOB TJIAHMPOBAHUS U OCYLECTBJIEHUS] CeAYHOIIUX

XUMHUUECKUX KCIIePUMEHTOB T0/] pyKOBOJCTBOM YUUTeIsl C 00Cy>K/jeHreM TjlaHa

pabOoThI WK COCTaB/eHUEM TaO/IULIbI:

M3y4yeHue U ornuvcaHre (u3nuecKrux CBOWCTB BeEILeCTB;

O3HaKOMJ/IeHUe C (PU3NUeCKUMU U XMMUUYEeCKHUMU SIBJIEHUSIMU;

OTIbIThI, WTFOCTPUPYIOLIMEe TIPU3HAKU MPOTEKaHUsI XUMUUYECKUX peaklui;

n3yueHue criocob0B pasziesieHusi cMecei;

MOJIyYeHre KMCI0pO/ia U U3yUueHre ero CBOMCTB;

TMoJIyYeHHe BOOPO/a U U3yUeHHe ero CBOMCTB;

MoJlyYeHHe YIJIeKMC/IOro ra3a v u3y4yeHue ero CBOMCTB;

MoJiyyeHre aMMHuaKa v U3y4eHHue ero CBOMCTB;

TPUrOTOBJIEHME PaCTBOPOB C OIpe/ieJIeHHOM MacCOBOM J10/1ed PaCTBOPEHHOTO
Bell[eCTBa;

WCCAelOBaHUe M OIMCaHWe CBOWCTB HEOpPraHWYeCKHWX BelleCTB Ppa3/InyHbIX
KJ1aCCOB;

rpuMeHeHre WHJAWKATOPOB (JlakMyca, MeTUIopalXKa U dheHo(TanenHa) st
ompejie/ieHUs XapakTepa CpeJibl B paCTBOpPax KUCJIOT U 1Ie/iouel;

V3yueHue B3aUMOJEWCTBUS KHUC/IOT C MeTa/ulaMM, OKCHJaMHU MeTasljoB,
PacTBOPUMBIMHU Y HEPaCTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

T0JIyYeHre HepaCTBOPUMBIX OCHOBaHWN;

BbITECHEHME OJHOr0 MeTaslia IpyTUM U3 pacTBOpa COH;

uccaejoBaHre aM(OTEPHBIX CBOWCTB T'MIPOKCU/IOB a/TFOMUHUS U LIUHKA;

pellieHre  3KCIepUMeHTalbHbIX 3afad 10 Teme «OCHOBHBbIE  KJacChl
HeOopraHu4eCcKUX CoeJJMHEeHUN»;

pellleHWe  SKCMEepPUMEHTalbHbIX 3afad M0 TeMe  «3DJeKTPOJuTHYecKas
JVCCOLUALIUS»;

pellieHWe SKCIepUMeHTalbHBIX 33/au 1Mo Teme «BaHellne HemMeTallibl U UX
COeIUHEeHUSI»;

pellieHle KCIepuMeHTa/lbHbIX 3a/lau Mo TeMe «BaxHeiillve MeTasibl U UX
COoeJHEeHUA»,

XUMHUEeCKHe SKCIIePUMEHThI, WITFOCTPUPYIOLLIUE TIPU3HAKW MPOTeKaHUsl peakLdn
MOHHOI'0 0OMeHa;

KauyeCTBeHHbIe peakl[Md Ha NPUCYTCTBYIOIL[MEe B BOJHBIX pacTBOpax HWOHBI:
xjiopusi-, Opomupg-, wuoAuA-, cyiabdar-, docdar-, kKapboHaT-, CHUIMKAT-aHUOHBI,
TUAPOKCU/-UOHBI, KaTUOHbI aMMOHUSI, MarHusi, Kajbl[ysl, aJlOMUHUS, >Keje3a (2+) u
ese3sa (3+), meau (2+), 1IMHKa;

yMeHUe TIpe/CTaB/sTh pe3yabTaTbl SKCIepUMeHTa B (opMe BbIBOJOB,
Jl0Ka3aTe/bCTB, TpaMKOB U TaO/IUL] U BBISIB/IATH SMIIUPHUUYECKHe 3aKOHOMEePHOCTH;
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® BjajZieHUe TIpaBWIaMu Ge30racHOro obpailieHust C BellleCTBaMU, MCTO0/Ib3yeMbIMU
B TIOBCEJHEBHOW »KM3HU, a Takke TpaBUIaMU TOBeJleHHUsI B Lie/isix cOepekeHUst
3[0pPOBbSl M OKpY’Karolllerd TIPUPOAHOM Cpejbl; MOHMMaHWe Bpefa (OMacHOCTH)
BO3/IEMCTBUS Ha >KMBbIe OPTaHU3MBI OTpe/ie/ieHHBIX BeIeCTB, a Takke Criocob0B
yMEHbIIeHUsI W TpeOTBPAllleHUs] WX BpeAHOr0 BO3/|eHCTBUS; TIOHUMaHue
3HaUeHUsl )KUPOB, Oe/KOB, YTI/IeBO/IOB [I/Isi OpraHW3Ma YesioBeKa;

® B/ajieHWe OCHOBAMM XUMHUECKOW T'DAaMOTHOCTH, BK/IOUalollell yMeHHe
TIPaBUILHO HWCII0/h30BaTh H3yueHHbIe BelllecTBa U Marepuasnbl (B TOM UHCIIe,
MUHepajibHble yA00peHus, MeTa/ulbl W CIUIaBbl, TPOAYKThl TMepepaboTKu
TIPUPO/IHBIX UCTOUHMKOB YT/1IeBOA0PO/0B (YTJIsl, IPUPOJHOTO Ta3a, HedTH) B OBITY,
CeJIbCKOM  XO35CTBe, Ha TIPOU3BOACTBE; YMeHUe T[PUBOAUTL TMPHUMEpHI
MPaBU/ILHOTO UCMO/Ib30BaHUS U3yUeHHBIX BellleCTB U MaTepHasoB;

® yMeHHe yCTaHaB/IWBaTh CBSI3W MeXKAY peanbHO Hab/r0/laeMbIMM XUMUUeCKUMU
SIBJIEHUSIMHU 1 TIPOLIeCCaMu, TMPOUCXOSIIMMUA B MaKpO- U MUKPOMUPE, 0OBICHATh
MIPUYMHBI MHOTO0Opa3us BelljeCTB; yMeHUe WUHTerPHPOBaTh XUMHUUEeCKHe 3HaHUS
CO 3HaHUSIMU APYTUX YueOHBIX TTPeIMETOB C TTIOMOII[BIO TIe/larora;

® mnpejcTaBjieHre O cdepax nNpodecCUoHaNbHOU [eSTe/IbHOCTH, CBS3aHHBIX C
XUMHel U COBPeMEHHBIMM TEeXHOJIOTHUSIMA, OCHOBAaHHBIMM Ha JOCTHKEHUSIX
XUMHUECKOW HayK{; HajMuude OIbITa paboThl C pa3/MUHLIMM HWCTOYHMKAMH
uHbopMaluu 1Mo XUMUM  (HaydyHO-TIOMyJ/IipHasi  JiuTepaTypa, CJIOBapH,
CTIPaBOYHUKH, UHTEPHET-PECYPChI) C OMOPOi Ha a/ITOPUTM: YMeHHEe 00beKTHBHO
OLleHWBaTh MH(POPMALIMI0 O BeLeCTBax, MX MpPeBpaleHUsIX U MPaKTUUeCKOM
MIPUMEHEHUU.

TpeboBaHusi K npeJMeTHbIM pe3y/jbTaTaM OCBOeHHs YyuyeOHOro mpejaMera
«XumMus», pacrpe/ie/ieHHbIe 110 IroJaM 00yueHust

Pe3synbrathl 10 rogaM GOPMYyJUPYIOTCS TI0 TIPUHIMMY A00aBIeHHsT HOBBIX
pe3y/abTaToOB OT rofla K Tro/ly, y»Ke Ha3BaHHble B MpeJbIAYLIUX rofax MO3WIUH, Kak
TpaBWIO, IOC/IOBHO He MOBTOPSIOTCS, HO YUYMTBIBAIOTCS (pe3y/ibTaThl 0UepeHOr0 rofia
10 YMOJIYaHUIO BK/IFOUAIOT pe3yJ/IbTaThl MPeJbIAYIIHX JIET).

8 KITACC

PAaCKpbIBaTh CMBICJT OCHOBHBIX XHUMHUYECKMX TIOHATHUH: aTOM, MOJIEKYIa,
XUMHUECKUH 3JIEMEHT, TPOCTOe BEIeCTBO, CI0KHOE BeIeCTBO, cMecCh (OHOpOAHAs U
HEOJHOPO/IHAsA), Ba/IEHTHOCTb, OTHOCHUTE/IbHAs aTOMHAas U MOJIeKyJ/sIpHasi Macca,
KOJIMUeCTBO BeIIeCTBa, MOJIb, MOJISIPHAsI Macca, MacCoBasi [0/l XMMHUeCKOI'0 37ieMeHTa
B COeJIUHEHUH, MOJIIPHbIA 00BEM, OKCHJ, KHC/IOTa, OCHOBaHHWe, COJIb,
9/1eKmpoompuyamenbHOCmMb®,  CTeNeHb  OKUC/IIEHWs,  XUMHWUeCcKas  peakijus,
K/accu(UKalis peakIuii: peaklud COeJUHEHHUs, PeaKIMM Ppa3/IoKeHUs, peaKINH
3aMellleHys], peaki[ud 00MeHa, 9K30- 1 SHJ0TepMUUeCKHe Peakliy; menaoeoll 3¢p¢exkm
peakyuu; SiAPO aTOMa, 3JIeKTPOHHBIM C/IOM aToMa, aToMHasi opbuTanb, paJuyC aToMma,
XUMHUeCKasl CBsI3b, MOJSPHAs U HerojspHas KOBaJieHTHasi CBsI3b, MOHHAsI CBSI3b, WOH,

2 3ech U jaee KypCcUMBOM 0603HAYAKOTCS TUIAHUPYEMBIE MPeAMETHLIE Pe3YJIbTaThl, KOTOPhIE MOTYT OBITH MOTEHIUAILHO
JOCTUTHYTHI 00yyatorumcst ¢ 3TIP, HO He IB/STIOTCS 00s13aTeNMbHBIMH.
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KaTWOH, aHWOH, PacTBOpP, MaccoBas OIS BellecTBa (TIPOLIEHTHas KOHLIEHTpALYs) B
pacTBope;

WITFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWUMHWYECKUX TMOHATUM (CM. 1. 1) u
TIPUMEHSITh 3TU MOHSITHS MPY OMKMCAHUM BeLeCTB U UX TMpeBpallleHUl;

WCII0/Ib30BaTh XUMHUUECKYH) CHMBOJIUKY [Jisi COCTaBjeHUsi (POpMy/ BelleCTB,
MOJIEKY/ISIPHBIX YpPaBHEHUH XUMHUUECKHX PeakI[|i, 37IeKTpPOHHOTr0 OaiaHca;

oripe/ieNiSiTh BaleHTHOCTb aTOMOB 3/IeMEHTOB B OMHApHBIX COe/JMHEHHUSX; CTeleHb
OKHC/IeHUsI 3JIEeMEHTOB B OMHApHBIX COeJIMHEHUSIX C OTIOPOM Ha Oripefie/ieHHs], B TOM
yucae CTPYKTYPUPOBAHHBIE; TIPUHAJJIEKHOCTh BeIeCTB K OINpee/éHHOMY KJ/acCy
coelMHeHUN TI0 (QopMy/aaM; BUJL XUMHUUYECKOW CBsi3U (KOBa/JieHTHasi M WOHHas) B
HeOpraHu4eCcKruXx COeJMHeHUsX;

MMeThb TIpe/iCTaB/eHhe O CUCTEeMEe XMMUUEeCKHMX 3HaHUM, yMeTb C MOMOILLBIO
yUUTeNs] TIPUMEHSITb CUCTEMY XMMUUECKUX 3HAHWMW, [/ YCTAaHOBJIEHUS B3aUMOCBS3U
MeX/ly W3yUeHHbIM MaTepHaioM U TP T0/TyUYeHHH HOBBIX 3HAHUH, a TakXKe P pabore
C WCTOUHMKAMHU XUMHUYecKoi uHdopmaluu. OpueHTUPOBAaTbCS B TIOHATUAX U
OTIepUpPOBaTh UMH Ha 6a30BOM ypOBHe, MPUMEHSITh TIPY BLITIOJTHEHUH YueOHbIX 3a/jaHu
W pellleHWH pacueTHBIX 3a/lau C OTIOPOM Ha a/iTOPUTM YueOHBIX AeMCTBUN U3yUueHHbIe
3aKOHBI M TEOPUU: 3aKOH COXpaHeHUst Macchl, [Tepuoanuecknii 3akoH .. MeHzeneeBa,
30KOH NOCMOSIHCMBAd C€OoCcmaed, 3aKOH ABOraJpo; aTOMHO-MOJIEKYJISIpHasi TeOpUsl.
CooTtHocuTb 0003HaueHusl, KOTOpble UMeITCs B Tabsuile «[lepruoanueckasi cucreMa
XAMUUYeCKux 3jemeHTOoB [I. WM. MeHpeneeBa» C UYMC/IOBBIMHA XapaKTepUCTUKaMU
CTpPOEHUs] aTOMOB XWMHYeCKUX 3/IeMeHTOB (COCTaB W 3apsj sjpa, obilee uKCIO
5JIeKTPOHOB U pacrpejie/ieHre UX I10 3JIeKTPOHHBIM CJI0SIM);

K/IaCCU(PULIMPOBAaTh XMMUUYECKUe S/IeMeHThl; HeopraHWyeckde BellleCTBa;
XMMHAUECKre peakUud (TI0 YMCIy Y COCTaBy yYacCTBYIOLIMX B peaklMUd BeLeCTB, IO
TeTI0BOMYy 3(PQeKTy, 10 U3MeHEeHUIO CTereHW OKUCIeHUs] XUMHUUYeCKUX 3/IeMEHTOB) C
OMOpOM Ha CXeMBbI;

XapakTepu3oBaTh (OMMCHIBATb) OOIIMe XHUMHUUYECKHWe CBOMCTBA  BEIECTB
pa3/IMUHbIX K/IaCCOB, MOATBEpPsKJasi OMUCaHWe MPUMepaMHU MOJIEKYJISIPHBIX YpaBHEHUMN
COOTBETCTBYIOIIUX XUMUUECKHUX PeaKLUi C OIMOPOM Ha CXEMBI;

MPOTHO3UPOBaTh CBOMCTBA BeIeCTB B 3aBUCMMOCTH OT UX COCTaBa U CTPOEHUS;
BO3MO>XHOCTH TPOTEKaHUs XUMUYECKUX MpeBpalljeHul B pa3/IMYHbIX YCJIOBUSX TOCIIe
TIpe/IBapUTe/IbHOTO 00CY K/IeHu sl C Tie/laroroM;

BBIUUC/ISITb OTHOCUTE/IbHYH0 MOJIEKYJ/ISIPHYI0 M MOJISIDHYKO MacChl BelleCTB;
MacCOBYIO JOJH0 XUMHYECKOro 3jieMeHTa mo (opmyJie COeJMHEeHHWsI; MacCOBYIO J0JIFO
BellleCTBa B PaCcTBOpe; MPOBOJUTH PACYETHI 10 YPAaBHEHUI0 XMMHUUECKOM peakld C
OMOpPOU Ha alrOpUTM;

TPUMEHSITh OCHOBHBIE OMepaluy MbICJIUTE/IbHOW JesiTe/IbHOCTU — aHalu3 U

CHUHTE3, CpaBHeHMe, 0000IeHHe,CHCTeMaTH3aIus, K/iaccuduvKallys, BbISIB/IeHHE
TIPUUYMHHO-C/IeICTBEHHbIX CBSI3€M — [JIs1 U3yUYeHUs] CBOMCTB BeILeCTB U XUMHUUECKUX
peaki[uii; ecTeCTBeHHO-Hay4Hble MeTO/bl TI03HaHWS — HaO/MozeHre, W3MepeHue,

MO/Ie/IMPOBaHue, SKCTIEPUMEHT (PeaibHblll U MbIC/eHHbIll) TIO, PyKOBOZACTBOM Tle/larora;
CJie[JoBaTh MpaBU/IaM IT0JIb30BAHUS XUMHUUECKOM TIOCYZ0i 1 TabopaTOPHBIM
obopy/JoBaHHEM, a TaKXKe MpaBuaM OOpallleHusi C BellleCTBaMU B COOTBETCTBUU C
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WMHCTPYKLIMSIMH TI0 BBITIOJTHEHHIO 1a00paTOPHBIX XMMUUYECKUX OTIBITOB T10 TMOTyUYeHUI0 1
cobupaHuio Tra3000pa3HbIX BelecTB (BOAOPOAAa W KUCAOPOJA), IIPUTOTOBJ/IEHUIO
pPacTBOPOB C omnpejieIEHHOW MaCCOBOM Z10/iel paCTBOPEHHOTO BelleCTBa; IJIAHUPOBATh U
MIPOBOUTh XUMUYECKHe SKCIepHMEeHThI M0 paclo3HaBaHWIO PacTBOPOB Ie/ioueld U
KUCJIOT C TIOMOLIBI0 WHJWKATOpPOB (JIakKMyC, (QeHosTaserH, MeTUIOpaHX M Ap.),
MO/ TBEPXK/JAIOLIMX KAaueCTBEHHBIM COCTaB HEOPraHWYeCKHX BellecTB (KaueCTBEHHbIe
peakiuM1 Ha MOHBI) 10l PYKOBOJCTBOM Ie/iarora.

9 KJ/TACC

pPacKpbiBaThb CMbBIC/JI OCHOBHBIX XWMHWYECKUX TOHSATUW: XUMHWUECKUU 31eMEeHT,
aToOM, MOJIEKYJla, WOH, KaTHOH, aHWOH, MPOCTOE BEeIeCTBO, CJ0XXHOE BeleCTBO,
BaJIECHTHOCTb, 3JIEKTPOOTPHULIATE/IbHOCTb, CTeIleHb OKHWC/IeHHs, XUMUYecKas peakLus,
XUMHUUeCKasi CBsi3b, menaogoll 3¢ekm peakyuu,Moyib, MOJIIPHbIA 00BEM, pacTBOD;
3JIeKTPOJIUTBI, HE3JIEKTPOJIUTHI, 3/IeKTPO/IMTUYEeCKas: AUCCOLMALUS, peaklud WUOHHOIO
oOMeHa, KaTa/lm3aTop, XUMUUeCKoe pasHosecue, obpamumble U Heobpamumble peakyuu,
OKHCJIUTE/IbHO-BOCCTAHOBUTE/IBHBIE PeaKL[y, OKHUC/IUTE b, BOCCTAHOBUTEJIb, OKUCJIEHHUE
Y BOCCTaHOBJIEHUe, ajluIOTpOIvs, aM(OTepPHOCTb, XUMHYecKasi CBs3b (KOBasjeHTHas,
VIOHHAasi, MeTa//TMyecKasi), KpUCTa/uInuecKasi peléTka, KOppo3usi Memasnios, Cn/adebl;
CKOpOCmb XumMuueckoll peakyuu, TipefieibHO ponyctuMas kKoHieHTpauus (ITJK)
Bell|eCTBa;

W/UTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKHUX MOHATUM (cM. 1. 1) #
TIPUMEHSITh 3TU MOHSTHUS MPY OMMCAHUU BeLeCTB U UX TNpeBpalleHNnl;

WCTI0/Tb30BaTh 3HAaKW U CUMBOJIBI i (PUKCAI[MKM pe3y/bTaTOB HabJIt0/[eHuH,
cocTaB/ieHUsi (JOpMyJ1 BellleCTB U ypPaBHEHUN XWUMHUUECKUX peaKLUi, 3alucH JJaHHbIX
yCJIoBHi 3a/1au. Vicrosib30BaTh 0003HaueHus1, uMmerotyecs B [lepruogrueckoii cucteMe u
Ta0/IMIle PACTBOPUMOCTH KHUCJIOT, OCHOBAHUM 1 COJIEH B BOJE /ISl BBIIIOTHEHHS 3aJaHHH.

onpejie/iAiTh BaJIeHTHOCTh U CTENEeHb OKWUCJ/IEHUS] XUMUYECKUX 3JIEMEHTOB B
COe[JMHEeHUsIX pa3/IMYHOIO0 COCTaBa; IPUHAJIEKHOCTb BeLeCTB K OlpejeléHHOMY
KJIaCCy COeJJMHEeHUM C OTIOPOM Ha Orpefie/ieHus], B TOM UMCJ/ie CTPYKTYPHUPOBaHHbIE; BU/IbI
XMMUUECKOM CBsI3W (KOBaJieHTHasi, WOHHasl, MeTa/uIuyeckas) B HeOpraHW4YecKuXx
COeIMHEHUSX; 3apsi[i UOHA IO XUMHUUeCKOW (opmyJ/ie; xapakKTep Cpefibl B BOJHBIX
pacTBopax KHCIOT U IIfe/loUed, mun Kpucmaniuueckol pewémKu KOHKpPemHo20
geujecmad;

packpbiBaTb  cMmbici  [lepuoguueckoro 3akoHa [I.MI. MeHgeneeBa u
JeMOHCTPUPOBATh ero IOHUMaHWe: OnUChI8AMb U Xapakmepu308amsp TabIMUHy0 Gopmy
[Teprognueckor CHUCTEMBbl XUMHWUECKUX SJIEMEHTOB: pa3/nyaTh TMOHSTHS «TJIaBHAs
noarpyrma (A-rpymnma)» U «moboudas moarpyrma (b-rpymma)», Manble w1 Gonbiive
TIepUOibl; COOMHOCUMb 0003HaUeHUsI, KOTOPbIe UMEIOTCSI B TIePUOAuUecKoi Tabuile, C
UYMC/IOBBIMU XapaKTEePUCTUKaMU CTPOEHUsI aTOMOB XMMUUECKHX 3JIeMEHTOB (COCTaB U
3apsif spa, obIijee UHUCIO 3/IEKTPOHOB W pacTipe/ie/ieHre UX T10 3/IeKTPOHHBIM CJI0SIM);
00BsiIcCHAMb 001I1ie 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB XUMHUECKHX 37IeMEHTOB U
VX COeZIMHEeHUU B TipejiesiaX MaJjbIX MepHUO/0B U IIaBHBIX MOATPYII C YYETOM CTPOEHUS
VX aTOMOB;

K/IaCCU(MULIMPOBATh XUMHUYECKWe 3JIEeMEHThbl; HeOopraHuuecKrde BeIlecTBa;
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XUMUYeCcKrde peakiuu (10 YMC/Iy U COCTaBYy Y4yaCTBYIOL[UMX B peakl[Mu BellecTB, 1O
TersioBoMy 3¢ (deKTy, 10 U3MEeHEeHUIO CTelleHel OKUC/IeHUsSI XUMUUYeCKUX 3J1EMEHTOB) C
OTOpPOU Ha CXeMbl;

XapakTepu30BaTh (OMMUChIBATh) OOIMe U crielfuduUecKre XUMUUeCKHe CBOMCTBA
BelL[eCTB Pa3/IMYHbIX K/IACCOB, MOATBEP’KJasi OMKUCAHUE MpPUMepaMu MOJIEKY/ISIDHBIX U
MOHHBIX YPaBHEHWU COOTBETCTBYIOIIMX XUMHUUECKHUX PEaKI[MU C OTIOPOM Ha CXEMBblI;

COCTaBJIATb YpaBHEHUS 3JIEKTPOIUTUYECKOW AMCCOLMALIMU KUCJIOT, Lie/oued U
COJiel; TOHbIe W COKpAllléHHble ypaBHEHHUS peaklMii WOHHOro oOMeHa; ypaBHEHUs
peakiyi, MOATBePXK/AAI0IIUX CYI[eCTBOBaHHE TeHeTUUeCKOW CBSI3U MeXAy BelleCcTBaMu
pa3/IMYHbIX KIaCCOB;

pacKpbIBaTh CYILLIHOCTb OKHCJIUTE/IbHO-BOCCTAHOBUTETbHBIX peakium
TOCPe/ICTBOM COCTaBJ/IeHUSsI 3JIEKTPOHHOTO OanaHca 3TUX peakLui;

MPOTHO3UPOBaTh CBOMCTBA BeIIECTB B 3aBUCMMOCTA OT HUX CTPOEHUS;
BO3MOXXHOCTH TIDOTEKaHWs XUMHUUYECKUX TMpeBpallleHul T[0c/ae TpeJBapyUTe/IbHOro
00CYy>KIeHHS C TIeZlarorom;

BBIUMCJIATh OTHOCUTENBHYHO MOJIEKYJIIPDHYI0O W MOJISIDHYIO MacChl BeILleCTB;
MacCOBYIO /OO0 XUMHUYECKOro 3jieMeHTa mo (opmyJsie COoeJUHEeHHsI; MacCOBYIO Z0JIO
Bell[eCTBA B pacTBOpe; MPOBOAUTH PAacCUéThl MO YpPaBHEHUIO XMMHUYECKON peakuu C
OMOpPOU Ha alrOpUTM;

C/iefloBaTh TIpaBWIaM II0/Ib30BaHUS XUMMWUECKOW TIOCyJoi W abopaTopHBIM
o0bopy/ioBaHHEM, a TakKXKe TpaBWIaM OOpallieHWsl C BellleCTBaMHd B COOTBETCTBUH C
WHCTPYKLUSIMH TI0 BBIITOTHEHHUIO JTa00PaTOPHBIX XUMHUUYECKUX OIBITOB T10 TIOJTYUeHHUI0 U
cobupaHUio ra3000pa3HbIX BelleCTB (aMMMaKa U YTJIeKUC/IOTo ra3a);

MPOBOJUTL peaKkiuy, TMOATBepKJarollie KaueCTBEeHHBbIM COCTaB pPa3/IMYHbIX
BeIIIeCTB: pacrio3HaBaTh OIBITHBIM ITyTEM XJIOpWUJ- OpoMua-, HoAWz-, KapbOoHaT-,
docdat-, cunukar-, cynbgar-, THIPOKCU/I-UOHbI, KATUOHBI aMMOHUS ¥ MOHBI U3YU€HHbIX
MeTa/IJIOB, MPUCYTCTBYIOLIE B BOAHBIX PACTBOPaX HEOPraHUYeCKUX BeIleCTB;

MPUMEHSITb OCHOBHBIE OMEPALMM MBICJIUTE/IbHOM JesiTe/lbHOCTU — aHalu3 U
CUHTe3, CpaBHeHHe, 0000111eH1e, CCTeMaTH3all1Io, BbisSB/IeHe PUUUHHO-C/IeJCTBEHHBIX
CBsI3eid — /1J1s1 U3yueHusi CBOMCTB BeILleCTB U XMMUYeCKUX Peakl[1ii; eCTeCTBeHHO-HayuHble
MeTO/Ibl [T03HaHUS — Hab/ToieHre, U3MepeHre, MO/ie/IiPOBaHKe, SKCITIePUMEHT (peasbHbIN
Y MBIC/IEHHBIN).
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TEMATUYECKOE IIVTAHUPOBAHUE

TemaThueckoe IylaHUPOBaHKe W KOJTMYEeCTBO YaCOB, OTBOMMBIX Ha OCBOEHHEe KaXKJ0U TeMbl yueOHOTo ripeiMeTa « XUMHUSI»
[TprMepHOI aanMTUPOBAHHOW OCHOBHOM 0Opa3oBaTe/bHOM TpOrpaMMbl OCHOBHOTO 00Iero obpa3oBaHUs 00y4arIUXCs C
3a/1eP)KKON TICUXWUYECKOTO pa3BUTHs, B 1[eJIOM COBIMAJAlOT C COOTBETCTBYIOIIMM pa3zesnioM [IpumepHoii paboueii mporpammbl
yueOHOT 0 rpeiMeTa « XMMHsI» OCHOBHOM 06pa3oBaTe/ibHOM IMPOrpaMMbl OCHOBHOT'O 0011iero oopa3zoBanwus. ITpu aTom OpraHu3ainys
BIIpaBe camMa BHOCUTb H3MEHEHWs B CO/lep)KaHWe U pacripefieieHde y4yeOHOro MaTepuasa 10O TojaM oOyueHUs, B
1oc/eJl0BaTeTbHOCTh U3yUYeHUsI TeM M KOJIMUeCTBO YaCOB Ha OCBOEHME KaXK[OW TeMbl, Orpeje/eHre OpraHu3al[MOHHbIX (opM
obyueHnss u T.1. OOOCHOBAHHOCTL JIAHHBIX M3MEHEHWM oripeie/isieTCss BbIOpaHHBIM OOpa3oBaTe/ibHON opraHusaiyeit YMK,
WHAWBUYa/IbHBIMA TICUXO0(hH3UUeCKUMH 0COOEHHOCTSIMA KOHKPeTHhIX obyuaroriiuxcs ¢ 3I1P, cTereHbI0 OCBOEHHOCTH WMH
yueOHbIX TeM, peKOMeH/Jal[isIMH1 10 0TOOPY U afjanTaluy yueOHOro MaTepuasa 1o XMMUH, TIpe/iCTaB/eHHbIMU B [TosicHUTeTbHOM
3anucke.

[Tpenyiaraem 2 BapraHTa IPUMEPHOr0 TeMaTHUECKOTO TJIAHUPOBaHMS it oOydaroruiicst ¢ 3I1P: mepBeIid mpe/rionaraeT
OCBOEHMe TIPOrpaMMbl B UHKJ/TFO3MBHOM KJjlacCe; BTOPOM — B OTZEJIbHOM KJjiacce.

1-v BapuaHT
Bcero 136 4, u3 HUX 7 U — pe3epBHOe BpeMst

8 KJ/IACC
(2 u B Hegest0, BCero 68 4, U3 HUX 3 4 — pe3epBHOEe BpeMs)

MpuMepHble TeMbl, OCHOBHOE coeprKaHue OCHOBHbIE BUAbI AeATeIbHOCTU
pacKpblBatowWwMe AaHHbIN pasaen obyuaroumxcs
nNporpamMmel,
M KOJIMYECTBO 4acoB,
OTBOAMMOE Ha UX U3yYeHUe

Pazpen 1.IlepBoHauaibHble XUMUYecKHe MOHATHA(20 u)
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Tema 1. Xumusa — BakHas
06nacTb eCTeCTBO3HAHMA U
npaKTU4ecKom
AesaTenbHOCTUYeNOBeKa
(54)

MpeameT XMUN. Posib XM B XU3HW Ye/10BEKaA.
Xvumusi Bcucteme Hayk. MeTogbl MO3HaHWs B XUMUU.
Tena n BewecTBa. Pnsnyeckme CBOMCTBA BELLLECTB.

ArperaTtHoOecoCTosAHVe BeLLecTB. YMCThle BeLLecTsa 1 CMecu.

Cnocobbl pasgeneHuns cmecen. Pursnyeckme U xXmmmnyeckme
ABAEHNS.

MpU3HaKM 1 YyCNOBUSA MPOTEKAHNS XUMUYECKNX peakLniA.
3HaKOMCTBO C NpaBuaaMm 6e30nacHoOCTU 1 NpUémMamm
paboTbl BXMMUYeCKo nabopaTopun.

AemMoHcTpauun

1. JTabopaTopHoe obopysoBaHue.

2. PaznnyHble BUAbI XMUYeCKOM NoCyAbl.

3. O6pa3Lbl BeLLecTB.

4. Cnocobbl pasgeneHus cmeceit (GuabTpoBaHMe,
BblNapuBaHWe,ANCTUANALNS, XpoMaTorpadus).
Jla6opaTopHble 1 NpaKkTn4yeckue paboTsbl
/1abopatopHbie OribIThl:

OnucaHne  uU3MYeCKMX  CBOWCTB

BellecTB. Pa3sgeneHve cmecn C

NOMOLLBI  MarHuTa. [Ipaktunyeckue

paborbi:

Ne 1. JlabopaTopHoe 060pysoBaHMe 1 NpremMbl paboTsl C
HUM. [MpaBuna 6e3onacHo paboTbl B XUMUYECKON
naboparopun.

Ne© 2. O4MCTKa 3arpsAsHEHHON NOBapeHHOW coMn
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PackpblBaTb CMbIC/I U3yYaeMblX MOHSATUIA C MOMOLLIbIO Mejarora.

PackpblBaTb poJib XMMUWW B MPUPOAE 1 XXM3HWN YenoBeka, eé CBA3b C
APYrMMUHayKamu.

PaznnuaTh YnCTble BELLECTBa U CMeCW; O4HOPOAHbIE N HEOAHOPOAHbIE

cMecu;Pasnnuate dpusmyeckne n Xmmmyeckmne SBneHns ¢ onopoi Ha

onpegenenHus. Onpeaensite NPU3HaKN XMMUYECKNX peakLuii 1 YCIOBUS NX
npoTeKaHus.

CnepoBaTb NpaBWaaM NOAb30BaHUS XUMNYECKON NOCYA0M 1 NabopaTopHbIM
ob6opyfoBaHMeM, a Takxe NpaBuaam 0bpaLLeHNs C XUMUYECKUMUN
BeLLeCTBaMVB COOTBETCTBUMN C UHCTPYKLMAMU MO BbIMOSHEHWIO
npakTn4eckx paboT Mo KOHTposieM negarora.

MnaHMpoBaTb Y MPOBOAUTL XMMUYECKUIA SKCMEPUMEHT MO U3YYEHUIO U
OMMCaHNIO PU3MNYECKMX CBONCTB BELLECTB, COCOO0B pasjeneHns
CMeceliBeLLLecTB MNoj PyKOBOACTBOM nejarora ¢ 06cy>XaeHnem
naaHa paboTebl.

Mcnonb3oBaThb Npy BbIMOMHEHWN YYebHbIX 3a4aH Wi U B npoLecce
nccnefoBaTeNbCkol AesiTeNbHOCTY HayYHO-MONYNSPHY0 IUTepaTypy
XVIMUYECKOro CoOAepXKaHWs, CpaBoYHble MaTepuansl, pecypcbl MIHTepHeTa
NoApyKOBOACTBOM MeAarora.

BbicTpavBaTh pa3BEpHYTbIe MMCbMEHHbIE 1 YCTHbIE OTBETHI C OMOPOIA Ha
NHPOPMaLMIO 13 y4ebHKKa 1 CrpaBOYHbIX MaTePUanoB, rPaMoTHO
MNCMONb30BaThb M3YUYeHHbIN MOHATUIAHBIN annapar Kypca XMMnm



Tema 2. BewiecTBa
N XMMUYecKue peakumm
(154)

ATOMBI 1 MONeKynbl. XUMUYecKie 3/1eMeHTbIl. 3HaKun
(CMMBOJIBI)XMMUNYECKNX 31eMeHTOB. [poCTble 11 CNOXHbIe
BeLlecTBa.

ATOMHO-MONEKY/IAPHOE yYeHue.

Xnmunyeckast dopmyna. BaneHTHOCTb aTOMOB
XUMUNYECKNXINEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BeLecTs.

OTHOCUTeNbHast aToMHasa Macca. OTHoCUTeNbHas
MonekynsipHasimacca. Maccosas A0S XMNYECKOro
3/1eEMEHTA B COeAVHEHWI.

dursnYeckre n xmmmyeckme aeneHuns. Xmmmyeckas
peakuma.NpusHaKkm 1 ycioBmusa NpoTekaHna XMMNYeckKnx
peakuuii.

XnmMmnueckre ypasHeHVs.

Trnbl XUMNYECKNX peakuniin (CoeNHEHNS,
pa3foxeHus,3aMeLLeHns, 0bMeHa).

3aKOH COXPaHeHA MacChl BeLLecTB.

M. B. /lToMOHOCOB — y4EHbIV-IHLMNKIIOMNEANCT.

JeMoHcTpaummn

Pur3nueckme aBneHUA (pacTMpaHme caxapa B CTyrke,
KUNeHne NKoOHAeHCcaUms BOAbl U T. 4.).

XMun4Yeckmne SBleHNS (ropeHne CBeYN, pasnoxeHmne
caxapa, B3aMMoJencTBme CEpPHOM KUCAOTbI C XN0PUAOM
6apus, pasnoxeHue rmapokcmaa megu(In),
B3aMMOJeViCTBME Xe/ie3a CCepoli, B3anMoencTeme
Xernesa c pacTBopoM convi meaun(Il)). OnbiT,
VNOCTPUPYHOLLMIA 3aKOH COXPaHeHMs Macchl.

Na6opaTtopHble U NpakTuyeckue paboTbl
/1abopatopHble OrbIThbl:

Mpumepbl d3NYecKNX SBAEHUI (N1aBneHne Bocka,
TagHWenbAa).

MpuMepbl XMUYECKNX ABNEHWIA (NpoKannBaHmne
MeZAHOMMNPOBOJIOKN, B3aMOAeCTBME Mena C
KncnoTomn).

Mogenn aToMoB 1 MOJieky

Mpaktnyeckas pabota N23 [MpM3HaKM NPOTEKAHUS XMMUYECKUX
peakumi

BbiqucseHusi

— OTHOCUTE/IbHOV MOIEKYNAPHOM MacChl BELLEeCTB;

— MaCCOBOW 0/ XMMUYECKOTO 3/1IEMEHTA MO
bopmynecoeanHeHVs.

MNpUMeHsATb ecTeCTBEHHO-Hay4YHble MeTOAbl MO3HaHWA (B TOM umncie
HabnjeHre, MOAeNNPOBaHMe, SKCMEePMEHT) 1 OCHOBHbIe ornepaLumn
MbICIUTENBHO AeATeNbHOCTU (CpaBHeHWe, Knaccndurkaums) Ans
N3yYeHNSBELLLECTB U XMMUYECKMX peakLi C OMOPO Ha anropuT™ nan
cxemy.

PackpbiBaTb CMbIC/ M3yYaeMblX MOHATUA 11 3aKOHOB Y MPUMEHSTL 3TN
NOHATMANPU ONMMCAHNN CBOMCTB BELLECTB U MX NpeBpaLLeHnin C onopo
Ha MAaH 1 Kntoyesble C10Ba.

Pasnnuatb dpusmueckmne n xmmmyeckme asneHms, 06 bACHATb NX CYLLHOCTb C
TOUKM3PEHWSA aTOMHO-MOJIEKYISPHOMO YYeHMS C OMOPOii Ha
onpejeneHns 1 CXemsl.

OnpegensaTb NPU3HAKM XUMUYECKNX PeakLMiA, yCI0BUS UX NPOTEKaHNS.

O6BACHATL CYLLHOCTb PUBNYECKNX U XUMUYECKUX ABNEHWI C TOUKN
3peHVAaTOMHO-MONEKYNSPHOr0 YYeH s C UICMOb30BaHNEM
BM3yanbHO OMopbl.

KnaccndumumpoBaTtb XmmMuyeckme peakumm (Mo Yncay n coctaBy
pearvpyroLmx nobpasyoLLmxcs BeLLecTB) C ONMOpPO Ha CXEMBbI.

CocTaBnsitTb GOpMy/bl BUHAPHBIX BELLECTB MO Ba/IeHTHOCTU U
onpeAenaTbBaNeHTHOCTb MO GOpPMyIam BeLLEeCTB C ONOopoi Ha
aNrOpUTM YUYebHbIX AeACTBUIA.

PacctaBnaTb KO3GULIMEHTbI B yPaBHEHUAX XMMUUYECKNX PeaKLIA C
OMopo HaaNropUTM yUYebHbIX AeACTBUIA.

CnefoBaTb NpaBUaaM No/b30BaHUA XMMUYECKON MOCYZA0M 1
nabopaTopHbIM 060pYAOBaHMEM, a TakxKe NpaBuaam obpaLleHus ¢
BeLLeCTBaMn B COOTBETCTBMMC UHCTPYKLMSMU MO BbINOHEH IO
NabopaTopPHbIX XMMUNYECKMX OMbITOB NMOJ KOHTPOeM neAarora.

Mcnonb3oBaTtb Npy BbIMOAHEHWW YHEOHbIX 3a4aHNA 1 B
npoLieccenccnesoBaTelbCKON AeATeNlbHOCTA
Hay4HO-MOMYNSPHYIO NTEPATYPY XMMUYECKOrO COAEePKaHNS, CPaBOYHble
MaTepuasnbl, pecypcbl IHTepHeTa NoJ pykoBOACTBOM NeAarora.

BbiCTpanBaTh pasBépHyTble MMCbMEHHbIE 1 YCTHbIE OTBEThI C
onopo HauHGOopPMaLMIO N3 y4ebHKa 1 CIPaBOYHbIX
MaTepunanos, rPaMOTHO
NCM0/b30BaThb N3YYeHHbI MOHATUIAHBIN annapat Kypca XuMnm

Pa3zpgen 2. BaxkHelilume npeacTaBUTENIN HEOPraHUYeCKUX BeLecTB (30 u)
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Tema 3. Bo3ayx. Kucnopog,
MoHaTne 06 okcnpax
(54)

Bo3gyx — cmeck rasos. Coctas

BO34yxa.Kncnopog — snemeHT n

npocToe BeLle-

CTBO. O30H — a/I/IOTPOMHAs MOANPUKALMSA KUCIOPOAA.
HaxoxgeHwne kncnopoga B npupoae, dusmnyeckmne un
XMMUNYECKMeCBOMCTBa (peakummy OKUCAEHNS, TOPeHue).
Ycnosusa

BO3HVKHOBEHUS N NMpeKpaLleHNsa ropeHus.
MoHATNeo6 okcmaax.

Cr1ocobbI ro/1yHeHWs  KNC/I0pPo4a B 1abopatopuv v
rPOMbILLIEHHOCTH. [IpUMEHeH Ve KNCNopoja.
KpyroBopoTkncnopoga B npupoze.

Tern10B0/ 3 PeKT Xumun4yeckovi peakyuy, NOHATHE O
TEPMOXUMUNYECKOM YPaBHEHUU, IK30- 1
3HAOTEPMUYECKMXPEAKLNSX.

Torimso (He@Tk, yrosib v MeTaH). 3arpsi3HeHue
BO34yXa,criocobbl ero rpejoTBpaLYeHvs. YciieHve
rapHUKOBOro 3¢ @eKTa, pa3pyLLeHne 030HOBOro

C/105.

JeMoHcTpaummn

B3aumogeiictere dochopa, cepbl 1 xenesa c
KNCNOPOAOM(BO3MOXHO MCMONb30BaHNe
BMAEO0O0MbITOB).

OnpegeneHve cofepXaHusa KNCI0POAA B BO3JyXe.
OnbIThbl, AEMOHCTPUPYIOLLIME YCNOBUS
BO3HWKHOBEHUSA UMPEeKPaLLEeHNS ropeHuis.

Na6opaTtopHble U NpakTuyeckue paboTbl
/1a60patopHbIL OMbIT:

O3HakoMeHe c 06pasLaMm OKCUAOB.
lNpakTuyeckas pabora:

Ne 4. [Mony4yeHne KUCNOPOAa, U3yYeHKe ero CBOMCTB.

BbryucneHusi
— MOJIeKYNISIPHOM MacCbl KNCIOPOAA 1 030HA Ha
OCHOBAHMMAaTOMHO MacChbl XMMUYECKOro 3/1eMeHTa
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PackpbIiBaTb CMbIC/ U3yYaeMbIX MOHATUIA Y MPUMEHSATE 3T MOHATUS MpU
OMMCaHNK CBOMCTB BELLECTB 1 VX MpeBpaLLeHIni C MCNob30BaHNEM
OMOPHBIXC/IOB U KANLLE.

XapakTepusoBaTh (OMNMCbIBATb)c onopoll Ha naaH, cxemy, Kpamkyro 3anuchb
COCTaB BO3A4yxa, pusmyeckme n Xmmmyeckmne CBOMCTBa KNCTIOPOA3,
Cnocobblero noyyeHms, NpUMeHeHMe 1 3HaYeHre B MpUpoje n
XWU3HW Yenoseka.

CpaBHUBATL peakuv rOPEeHUS v MEA/IEHHOIO OKUC/IEHS C
npeABapuTebHLIMOBCYXAEHEM NapaMeTpOoB CPAaBHEHNS.

CobupaTtb Npnbopbl AN1A MONYHEHNUS KNCNOPOAA (BbITECHEHEM BOAbI 1
BO34yXa).

Pacno3HaBaTb OMbITHbIM NYTEM KMCIOPOA MOA KOHTPONeM nejarora.

Mcnonb3oBaTb XMMUYECKYO CUMBOINKY A5 COCTaBaeHNs Gopmyn

BeLLIeCTB,MO1eKyIAPHBIX YPaBHEHNA XMMNYECKNX peakLni C ydacTnem

Kncnopoga.

O6BACHATL CYLLHOCTb 3KO/I0rMYeCcKUX NPobieMm, CBA3aHHbIX C
3arpsA3HeHnemMBo3yxa.

CnepoBaTb NpaBuiam besonacHom paboTel B 1abopatopun Npu
NCMONb30BaHNNXMMUYECKO MOCY bl 1 060PYAOBAHNS NOZ KOHTPOEM
neAarora, a Takxe rnpasuiam 06paLLeHNs C FoproYMU BeLLecTBaMn B
ObITY.

MnaHMpoBaTk 1 OCYLLECTBASATL Ha MPaKTMKe XUMUYECKME SKCMEPUMEHTDI,
NPOBOAUTL HabNKAEHNS, AeNlaTb BbIBOAbI MO pe3yibTaTaM IKCNepuMeHTa
NoZpyKOBOACTBOM MejAarora.

YuacTBoBaThb B COBMECTHOM paboTe B rpynne.

Mcnonb3oBaThb Npu BbIMOHEHNN yYebHbIX 3aAaHNA 1 B MpoLecce
nccnefoBaTeNbCkol AesiTeNbHOCTY HayYHO-MONYAAPHYO nTepaTypy
XMIMUYeCKOro CoOAepKaHus, CpaBoYHble MaTepuansl, pecypcbl VIHTepHeTa
NoZpyKOBOACTBOM MeAarora.

BbicTpamBaTb pa3BEpHyTble MMCbMEHHbIE 1 YCTHbIE OTBEThI C OMOPOIA Ha
NHPOPMaLMIO 13 yYebHMKa 1 CPaBOYHbIX MaTePUaoB C OMOPO Ha NAaH,
rPaMoTHO MCMO/Bb30BaThb M3yYeHHbI/ MOHATUHBIA annapaT Kypca XMnmn



Tema 4. Bogopoga.
MoHATMe 0 Knucnotax n
conax

(54)

Tema 5.
KonunuectBeHHble
OTHOLLUEHMSA B XUMUMN
(44)

Bogopog — 3nemeHT 1 NpocToe BeLlecTBo. HaxoxaeHune
B Npupoge, pusmyeckme 1 xMMmyeckre cBoiicTea (Ha
nprviMepeB3anMOoAeNCcTBUS C HeMeTaaNaMu 1 OKCUAamMum
MeTannoB), NPUMEHeHWe, Cr1ocobb! 01y HEeHUS.
MoHsATME O KNCNOTax U CONAX.

JeMoHcTpauuun

MonyyeHwe, cobrpaHe 1 pacnosHaBaHne
Bogopoza.l opeHue Bogopoa.
B3avmogeiicTere Bogopoaa € okcnaom Meam(Il).

JNa6opaTtopHblie U NpakTu4eckue pabotbl
/1ab0opatopHbIL OnbIT:

B3anmogericTBme KNCNOT C MeTal/laMu.
lNpakTuyeckas pabora:

Ne 5. [Tony4eHne BOAOPOAA, N3yHeHne ero CBOVCTB.

BbiyucneHus
— MOJIeKYNAPHOM MacChl BeLLecTBa Ha OCHOBaHUN
aTOMHOMMaAaCChl XUMUYECKNX 31EMEHTOB

Konnyectso Bewectsa. Monb. MonspHas macca. 3akoH
ABoragpo. MonspHbIin 06bEM rasoB. Pacuétbl o
XUMNYECKMMYPABHEHUAM.

AeMoHcTpauusa
O6pasubl BeLLecTB KOANYeCTBOM 1 MONb.

BbiyucneHus

— 06BbEMa, KoNMyecTBa BeLLecTBa rasa ro ero
N3BECTHOMYKONMYECTBY BeLLLeCTBa UK 06BEMY;

— 06BEMOB rasoB Mo ypaBHEHMIO peakummy Ha OCHoBe
3aKOHA06BEMHbIX OTHOLLEHWI ra3oB
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PackpblBaTb CMbICA U3yYaeMblX MOHATU U MPUMEHSITb 3TU NMOHATLS
MpYoNnUcaHNM CBONCTB BELLECTB U MX NpeBpaLLeHnii.

XapakTepu3oBaTb (0N1cbIBaTh) pU3nYeckme N XMMMNYecKre CBONCTBA
BOZOPOAA,CNOCO6bI ero MonyyYeHust, NPUMeHeH1e C ONopoi Ha niaH,
KpaTKyo 3anuce,
cxemy.

CobupaTb NprbOpP ANS NOAYyHeHWS BOAOPOAA C MCMOAb30BaHNEM
B/3yaNbHOMOMNOPSI

Ncnonb3oBaTb XMMUYECKY CUMBONKY ANt COCTaBneHns Gopmyn
BeLLleCTB,MOJ1eKYIAPHbIX YPAaBHEHNIA XUMMNUYECKNX peakLmii
y4acTveM BoJ0pOAa C ONOPOW Ha anropuTMm.

CnepoBaTtb NpaBWiaM 6e3onacHol paboTbl B 1abopatopum npu
MNCMONb30BaHUNXUMUNYECKO NOCYAbl 1 060PYA0BaHUS MOA KOHTPOAEM
neAarora., a Takxe npasuiam 0bpaLleHs C TOprYNMU BelllecTBaMn B
6bITYy

MnaHMpoBaTh M OCYLLECTBAATL Ha MPaKTUKe XMMUNYecKe SKCreprMEeHTHI,
NPOBOANTL HabMOAEHWS, AeNaTk BblBOAbI MO pe3ybTaTam
aKCrneprMeHTa NoAPYKOBOACTBOM NMejarora ¢ 06cy>aeHreM rniaHa
paboThbl, C MICMNONB30BaHMEM KMLLE.

YuacTBoBaThb B COBMECTHOW paboTe B rpynne.

MnaHMpPOBaTb M OCYLLECTBAATL Ha MPaKTUKe XMMNYeCKmne 3KCMePUMEHTbI,
NPOBOANTL HABNKOAEHNSA, ieNaTb BbIBOZbI MO pe3ybTaTaM 3KCNepuMeHTa.

YyacTBoBaTb B COBMECTHOI paboTe B rpymnne

PackpbIiBaTb CMbIC/1 M3yYaeMblX MOHSATUIA U MPUMEHSATbL 3TV MOHATAS, a
TaKKen3yyeHHble 3aKOHbI 1 TEOPUM 419 PeLLIEeHNs PacYETHBIX 3a4a4 C
MOMOLLbO NMeAarora.

BbIUNCAATL MONSIPHYH Maccy BELLEeCTB; KONNYECTBO BELLEeCTBa, 06bEM
rasa,maccy BeLlecTBa C onopoli Ha obpaseL, Ha GOpMy/bl;

MpoBOAMTE PACHETLI MO YPaBHEHNUAM XUMUYECKUX peakLmii C onopoii Ha
obpaseL, anropnTM y4ebHbIX AeNCTBUIA: KOIMYeCTBa, 06bEMA, MacChl
BeLLecTBano 13BeCTHOMY KOMYecTBy, 06 bEMY, Macce peareHToB 1Iu
NpPoAyKTOB peakuuu.

BbicTpavBaTb pa3BEpHyTble MMCbMEHHbIE U YCTHbIE OTBETbI C ONOPOIA Ha
VH- pOopMaLMIO 13 y4ebHKKa 1 CNPaBOYHbIX MaTepUanoBs, F(PaMoOTHO
NCMONb30BaTbW3yYeHHbI MOHATUIHBIV annapaT Kypca XMMmnm ¢
MOMOLLIbO Neaarora.



Tema 6. Bopa.
PacTBopbl.MoHATUE 06
OCHOBaHMAX(54)

Boga, ee cocTas, CTpOoeHNE, MOJTEKY/TbI. dusnyeckne CBONCTBA PaCKprBaTb CMbIC/T 3yYaeMbIX MOHATUN 1 MPUMEHATb 3TN NMOHATUA

BOAbI. AHA/IN3 Y CUHTE3 — METO4bI N3yHeHWs coCTtaBa Bobl.

Xnmunyeckme CBOMCTBa BOAbI

(pa3noxeHwue, peakLuum c HaTpreM, OKCUAOM KabLing,
okcnaomcepsl IV .

CocTtaB 0CHOBaHWI. MNOHATNE 06 MHAMKATOpPaX.

Boga kak pactBoputenb. PacTBopbl. PacTBOpUMOCTb
BeLLecTBB Boje.

HacblijeHHbIe v HeHacklLLeHHble pacTBopbl. MaccoBast
JonsBeLLecTBa B pacTBope.

Po/1b pacTBopOB B MPpUpPO4e v B XU3HM He/T0BEKA.
KpyrosopoTso bl B rpyvpoge. 3arpsasHeHne NprupogHbIX
Bog. OxpaHa

1 OYNCTKA NPUPOAHBIX BOA,

JeMoHcTpauuu

DNeKTPONN3 BOAbl; CUHTES BOAbI; B3aMOLencTBme
BOAbl cMeTansamm (Na, Ca) (BO3SMOXHO
NCNoib30BaHve

B/AeoMaTepuranos).

PacTBOpeHMe BeLLeCTB C Pa3/INYHOM pacTBOPUMOCTLIO.
WccnepgoBaHme pacTBOPOB KMCNOT U LLefioYeli ¢
MOMOLLbIOVHAVKATOPOB.

Jla6opaTtopHbie U npakTuyeckue pabotbi
lNpakTuyeckas pabora:

Ne 6. [pUroToBieHVie pacTBOPOB C onpeAenéHHOM
MacCcoBoOloNel pacTBOPEHHOIO BeLLeCTBa.

BbiyucneHus
— C UCMONb30BaHVeM NMOHATUS «MaccoBast 40/
BeLLleCTBa BpacTBope»
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NPVONNCaHUM CBONCTB BELLECTB U UX NPeBPaLLEeHNiA C MOMOLLbHO
negarora.

XapakTepu3oBaTb Ppu3nYeckre N XMMUYecke CBOCTBA BOAbI, €€ posib
KakpacTBOpPUTENS B MPUPOAHbIX NPOLLeccax C ONOpPOWi Ha MaaH 1 cxemy.

CocTaBnsATb ypaBHEHUA XMMNYECKNX peakLni C y4acTeM BOAb! C OMOpPOiA
Hacxemy.

OB6BACHATL CYLLHOCTb 3KOIOMMYeCKX NPo6eM, CBA3aHHbIX C
3arpsis3HeHeM NPUPOAHbIX BOA, CNOCO6bI 0UYMCTKIM BOAbI OT MpUMeCei,
Mepbl MO OXpaHe BOAOT 3arpsi3HeHs nocsie npeABapuTebHOro
CTPYKTYpMPOBaHUS MaTeprana.

MNaHMpoBaTb U OCYLLECTBAATL Ha MNPaKTMKe XMMUNYECKMe SKCNEPUMEHTDI,
NpoBOAWTL HabAeHNSs, AenaTb Bbl-

BOZbl MO pe3y/ibTaTaM 3KCNeprIMeHTa Noj KOHTPoIeM nejarora,
NCMoNb30BaHMEM KAKLLe.

CnegoBaTb NpaBuiamM 6e3onacHoi paboTsl B 1abopatopum npu
NCMNOb30BaHMUXMMNYECKON NoCyabl 1 060pyA0BaHUS MO KOHTPOEM
neaarora.

MpoBOAWTL BbIYUCIEHWS C MPUMEHEHNEM NMOHATNS «MaccoBas 40N
BelLleCTBa BpacTBOpe» C ONOpor Ha GopMy bl

Ncnonb3oBaTk Npu BbINOAHEHUN y4ebHbIX 3a4aHNA 1 B MpoLecce
NCcCnef0BaTeNbCKOM AeATeNbHOCTY HayYHO-MOMNYASPHYHO AnTepaTypy
XVIMUYECKOro CoAep KaHus, CpaBoYHble MaTepuasbl, pecypchbl
NHTepHeTanog pykoBOACTBOM nejarora.

BbiCTpavBaTh pa3BEpHYTbIe MUCbMEHHbIE 1 YCTHbIE OTBETLI C OMOPOWA Ha
NHPOPMaLMIO U3 y4ebHKKa 1 CrpaBOYHbIX MaTepUanoB, rPaMoTHO
MNCMONb30BaTh N3YYeHHbIN NOHATUHBI annapaT Kypca XMMum
nocnenpeaBapuTesIbHOro CTPYKTYPUPOBaHWA MaTepurana



Tema 7. OCHOBHbIe
Knaccbl
HeopraHu4eckKmx
coeguHeHuiA
(11v)

Knaccndurkaums HeopraHnyeckmnx coeinHeHn .

OKcnAbl: COCTaB, kKnaccndprkaumsi (0CHOBHbIE, KUC/IOTHbIE,
aM@oTepHble, HECO1IE06PAa3yIoLME HA MPUMEPE OKCUAA
yrnepogall u okcuga azoma ll, HOMeHKnaTypa. llonydeHne
OKCMAO0B (B3aMMOAENCTBUE C BOAOM, KUCNIOTaMMU, LLENIOHAMM).
OcHoBaHus: COCTaB, knaccuukaums

(LWenoYvn nHepacTBoprMble OCHOBaHNSA),

HOMeHkaTypa.

KncnoTbl: coctas, knaccndurkaums, HoMmeHKnaTypa,
dursnuecknen xmMmmyeckne cBONCTBa (B3anMogencTame c
OCHOBHbIMU

OKCUZAAMU CONAMM Ha MPUMepe CONIAHOM 1 CEPHOM KNCOT),
Crocobbi mosy4eHus. Paj akTUBHOCTU MeTaNoB.

Conwv (cpesHWe): HOMEeHKNATYPa, Cr10Co6bI 0/yHEeHUS,
B3aMMO/ENCTBME COMel C MeTannamu, KUCNoTamu,
Lesio4aMum Nconsimu.

leHeTMYecKas CBS3b MeXAy K1accaMy HeopraHnJeckmnx
coeanHeHnn. FreHeTnYeckne pagbl. lMoHATME 06
amMPOTePHbLIXTMAPOKCAAX Ha MpUMepe LIHKa U
ANKOMUHUSA. XMUYECKME CBOCTBA - B3aMoJelicTBMe C
KNCNOTaMU U LWeno4vaMu.

Pa3noxeHve npn HarpeBaHUN.

JeMoHcTpauumn

O6pa3Lbl HeopraHMYeckmx BeLLEeCTB Pa3NYHbIX K1accoB.
B3anmogeincTBre pacTBopa CEPHON KNCIOTbI C OKCUAOM
mean(r).

Peakums HeriTpanmsaummn.

BblTecHeHMe oAHOro MeTasia ApyrMm 13 pacTBopa Cou.

JNla6opaTtopHbie U NpakTu4eckue pabotbl
/1abopaTtopHbie OribITbl:

B3aumogencTBre KNCNoT C

MeTannamu. NonydveHne

HepacTBOPUMbIX OCHOBaHWIA.

B3avMogeiicTBre HepacTBOPMMbIX OCHOBaAHWIA C
Kucnotamn.PasnoxeHve rugpokcnga mean(Il) npm
HarpesaHu.

lpakTuyeckas pabora:

Ne 7. PelleHue skcnepyMeHTallbHbIX 3a4a4 No Teme
«OCHOBHbleK/IaCCbl HEOPraHNYeCcKNX CoeANHEH .

BbiyucsieHus
— M0 YPABHEHUSIM XVIMNYECKNX PEAKLMIA

OripeziesieHrie OCHOBHBIX K/1aCCOB HEOPraHUUYECKUX COeMHEHHH 10 11abIioHy.
CocraBiieHre CXeM CTPOEHHsI OCHOBHBIX K/IaCCOB HEOPraHUUeCKHX COeJUHEHHI Ha
OCHOBe OTIpe/ie/IeHusl.

CocrapsieHre popMyJ/T OCHOBHBIX KJIaCCOB HEOPTaHMYECKHX COeJJMHEHUH 1 Ha3bIBaHHe
WX 110 MeXX/IYHapOAHOH ¥ TPUBHAIBHON HOMEHK/IATYpPe C UCI0/Ib30BaHUEM
orpe/ieieHust ¥ TabJIHULbI PACTBOPUMOCTH.

KrnaccueuiypoBaHye U3ydaeMbIX BeLIeCTB 10 COCTaBY U CBOLICMBAM C OTIOpOi Ha
orpezie/ieHust, CXeMbI 1 Tab/IULy pacTBOPUMOCTH.

CocrapseHye Tab/MIIbl TeHETHUECKUX PSJI0B U cXeMbl «I'eHeTHuecKast B3aUMOCBSI3b
OCHOBHBIX K/IaCCOB HEOPraHMYeCKHX COe/IIHEHHI» 07, PyKOBOZCTBOM Ilearora.
[IporHO3MpPOBAHYE CBOMCTB BEIECTB HA OCHOBE O0ILMX XUMUYECKHX CBOMCTB
W3y4eHHbIX K/IaCCOB, IPYIII BELL|ECTB, K KOTOPHIM OHH OTHOCSITCS C UCII0/Ib30BaHUEM
cxeMmbl «['eHeTHUeCKast B3aUMOCBSI3b OCHOBHBIX K/IaCCOB HEOPTraHWMYECKHX
COeZIMHEHHI» M0/ PYKOBO/ZICTBOM Tle/jarora.

CocraBiieHrie MOJIEKY/ISIDHBIX YPaBHEHHH peakLyii, WUTIOCTPUPYIOLINX XMMUUeCKHe
CBOMCTBA U3YUYEHHBIX KJIACCOB U CNOCOOBI NOAYUHeHUSs! BEIeCTB H3YUeHHBIX K/IaCCOB,
TPYIIM, a TAK)Ke MOATBEP)KAAIOLINX TeHETUUECKYIO B3aMOCBSI3b MY HUMH, C
0oropoii Ha Bepba/bHYI0 CXeMY B KaUeCTBe 3pDUTe/IbHOM OTOpbI.

CocrapsieHre MOJIEKY/ISIPHBIX YDAaBHEHHI PeaKL|i TI0 CXeMaM C IpejBapUTe/TbHbIM
o0cysKieHreM BEIOOpa pearvpyomiyx BellecTs.

BrlunciieHue 10 ypaBHeHUsIM XMMHUUECKHX PeaKLni KoyiMuecTBa, 00béMa, Macchl
BeILIeCTBa 110 KOJIMYeCTBY, 00bEMY, Macce peareHTOB H/TH TIPOJYKTOB PeakL{|H 10
a/IrOpUTMY .

[1/1aHUpOBaHKe 1 OCYLI[ECTB/IEHHE Ha MPAKTHKE XUMIYECKOTO SKCIIEPUMEHTA U
HabJIF0IeHUs! TI0/] PYKOBOZICTBOM YUHTEIS.

@®opMyIHUpOBaHKE BHIBOJIOB 110 Pe3y/IbTaTaM KCIIEPUMEHTA C UCII0/Ib30BaHUEM
OTIOPHBIX CJIOB.

@DopMy/MpoBaHKe C TIOMOLIIBIO [Telarora 1 BLINOHEeHHe MPaByI 6e30macHoi paboTs B
71abopaTopuy MpH KCIONb30BaHUH XUMHYECKO# MoCy bl 1 060pyJ0BaHHsI.
Vcrionp3oBaHue NPY BBITOTHEHUH YUeOHBIX 3a[laHuii U B TIpoLiecce
HCCIIeI0BATENBCKOM [eATe/IbHOCTH HayUHO-TIOMY/IIPHOM TUTepaTyphl XHMHUIECKOTO
CoJiep)KaHus, CTIPABOYHbIE MaTepuaJibl, pecypcsl HTepHeTa, OCyIecTB/IeHre BeIOopa
T107], pyKOBOZICTBOM ITefiarora.

BricTpariBaHKe pa3BEPHYTHIX MMCbMEHHBIX M YCTHBIX OTBETOB C OTIOPOM Ha
vH(}OpMaLMIO U3 yueOHHKA U CTIPABOUHBIX MaTe€PHa/iOB, TPAMOTHOE HUCI0JIb30BaHe
W3yUYeHHOro MOHATUHHOrO amnmnaparta Kypca XUMHH C UCIIOIb30BaHUeM I/I1aHa,
OTIOPHBIX CJIOB, aJITOPUTMA.

Paspgen 3. Nepropunueckunii 3akoH u Mepuoguyeckas cucteMa XMMnU4eckux anemMmeHToB [l. .

MeHpeneeBa.

CTpoeHume aToMOB. XumMmnyeckas cBizb. OKMCINTENbHO-BOCCTaHOBUTE/IbHbIE peakumm (15 u)
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Tema 8. Mepuoanyeckuii 3aKoH u
Mepuoaunyeckas cucrema
XUMMUYECKUX 3/IEMEHTOB

A. U. MeHpeneeBa. CtpoeHue
atoma (7 4)

I'IepBble MNOonbITKA KﬂaCCVI(I)I/IKaLI,VII/I XNMN4YeCKnx anemMeHTOoB.

[MoHaTre o rpynnax cxoAHbIX 3/1€MEHTOB (LWenoyHble 1

Les1o4YHo3eMeibHble MeTalbl, FranoreHbl, MHEPTHbIE rasbl).

SnemeHTbl, KOTOpPble 06pa3ytoT

am@ooTepHbIe OKCUAbLI U

ru4poKcuAbI.

Meproanyecknii 3aKoH v Mepurognyeckas cucreMa

XnmMmnyeckmnx snemeHtoB /[l. V. MeHzeneesa. [Nepriogbl,
rpynnblL,NOArpynnbl. PU3NYECKNIA CMbICA NOPSAKOBOrO

HOMepa 3/1eMeHTa, HOMepPOoB Nepuoaa 1 rpynnel.
CtpoeHue atoMmoB. COCTaB aTOMHbIX SAep. 30Torbl.

3!'IeKTpOHbI. CTpOEHVIe SNTIEKTPOHHbIX obosiouek aToMoB

nepBbIX20 XMMUYeCKnX 31eMeHToB Neprnoanyeckoi
cUcTeMbl
. V. MeHzaeneesa.

XapaKTepI/ICTI/IKa XNMNYeCKOoro anemMeHTa rno ero nos1o>XKeHnmo

BlNepunogunyeckon cncteme 4. . MeHaeneesa.
3aKoHOMEePHOCTY U3MEHEHMST CBOVICTB 3/1eMEHTOB

Ma’siblX rNepuogoB v r/iiaBHbIX NoArpyrir B 3aBUCUMOCTU

OT aTOMHOro(MopPsAKOBOro) HoMepa.

3HaueHwue lNepuroguyeckoro 3akoHa v lNepuoguyeckor
CUCTEMBIXUMUYECKUX 3/1EMEHTOB AJI51 Pa3BUTUS HAYKU U

rPakTuKu.
A Y. MeHgenees — y4éHblIl, ME4aror vl rpax4aHuH.

JeMoHcTpaummn

KopoTkonepuogHas U  AAvHHOMNepuonaHas
dopMbl MNeprognyeckor CUCTeMbl XMMNYECKMX
anemeHToB/. V. MeHaeneeBa.

O3HakomMneHue ¢ 06pa3u,aM|/| MeTannoB 1 HEMETaNNoB.

JlabopaTtopHbie U npakTuyeckue pabotbi
/1abopaTopHbIVi OMbIT:

BsaumogelictBre rmapokcuga UMHKa C pacTBopamu

KNCNOT nllenoven
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PackpbIBaTb CMbIC/T MEPUOANYECKOrO 3aKOHa NOJ, PyKOBOACTBOM Mnejarora.

MoHVMaTb CyLLIeCTBOBaHME NepuoAnYecKoin 3aBUCUMOCTI CBOCTB
XUMUNYECKMNXD/TIEMEHTOB (M3MEHEeHe pajnycoB aTOMOB U
3N1eKTPOOTPULATENBHOCTA) U UXCOEANHEHNIA OT MOJIOXEHMS B
Neproan4ecKol cucTeMe 1 CTPOeHUS aToMa C MCMOAb30BaHNEM CXEM U
Tabnuu,

YcTaHaBNMBaTb CBA3b MeXAY NOSOXeHEeM 3/IeMeHTa B MepuognYecKom
cucTemen CTpoeHMeM ero atomMa (CocTaB v 3apsaj 94pa, obLuee unicio
3N1eKTPOHOB U
pacnpegeneHune nx no 3i1eKTPOHHbLIM C1I05IM) NO 06pasLly.

MporHo3npoBaTh XapakTep N3MeHEeH s CBONCTB 31eMEHTOB U UX
coeAnHeHW norpynnam 1 neprogam Neprnoamnyeckon cncTemsl ¢
MOMOLLIbIO Negarora.

XapakTepun3oBaTb XMUYECKME 3/1eMEHTLI MepPBbIX TPEX MepUOAOB,
Kanns,KanbLysa no nx noaoxeHuto B Neprognyeckoin cucteme A. A.
MeHzeneeBa.

CneposaTtb NpaBmnam 6e3onacHor paboTel B nabopatopum npu
NCMONb30BaHNNXNMMYECKOV NOCYyAbl 1 060PYAOBaHMA MO KOHTPOIEM
negarora.

BbicTpanBaTh pa3BEpHYTbIe MUCbMEHHbIE 1 YCTHbIe OTBETLI C OMOPO Ha
nHbopMaLuio 13 yuebHMKa 1 CpaBoYHbIX MaTepuanoB, rPaMoTHO
MNCNO/Ib30BaTh U3YUYeHHbIV MOHATUIHBIM annapaT Kypca XMMnm
NoCNeCcTPYKTYPUPOBAHMSA MaTepmana C UCNob30BaHVEM K/MLLIE.

Ncnonb3oBaTh NpY BbINOAHEHUN YyHeOHbIX 3aAaHUIN TEKCTbI y4ebHMKa
nocse CTPYKTYpPUPOBaHMA MaTepurana, CpaBoYHble MaTepuanbl
(Mepuroanyeckyto
cncTeMy XumMmnyeckmnx anemeHToB J. . MeHaeneeBa, Tabnvuy
pacTBOPUMOCTUKNCAOT, OCHOBaHWI 1 COMein B BOAE, 3/1eKTPOXMMNYECKNT
PS4 HanpsKeHW MeTannoB).

Mcnonb3oBaTh Npu BbINOHEHWM Y4ebHbIX 3aaHnii 1 B npoLecce
nccneoBaTeNnbCKoM AeaTenbHOCTY HayYHO-NOMYASPHYO NUTepaTypy
XUMMNYECKOro CoAepXKaHus, CpaBoOYHble MaTepuanbl, pecypchbl VIHTepHeTa
noApyKOBOACTBOM Mejarora



TemMa 9. XuMmnyecKas cBAsb.
OKucauTenbHo-
BOCCTAaHOBUTEJ/IbHbIE peaKLuumn
(84)

9 K/IACC

SAeKTPOOTPULATE/IbHOCTH AaTOMOB XUMUYECKMX
3N1eMeHTOB.XMUYEecKas CBs3b (MOHHas, KOBaneHTHast
NoNAPHas 1N KOBaJIeHTHas HEMONAPHAs).

CTeneHb OKUCNEHUS.
OkucnnTenbLHO-BOCCTaHOBUTEeIbHbIE peakuumn (OBP).
MpoueccblokCcneHNs 1 BOCCTaHOBNEHWUSA. OKncanTenm n
BOCCTAHOBUTENMN.

JeMoHcTpauuu
OKMCINTeNbHO-BOCCTAHOBUTE/IbHbIE peakLnm:
ropeHue,peakLmn pasnoxeHus, coegnHeHnsa

(2 u B Hegent0, BCero 68 u, U3 HUX 4 4 — pe3epBHOEe BpeMsl)

PackpbiBaTb CMbIC/ M3yYaeMblX MOHATUIA MO PYKOBOACTBOM negarora.
Onpegensitb BUA XMIMNYECKOW CBA3N B COEAMHEHNM C UCMO/Ib30BaHNEM
CXem.
OnpegensiTb CTeNeHb OKNCNEHNSA XMMNYECKOro 31eMeHTa No popmyne ero
CcoeAIHeHVIA C NCMOJIb30BaHMEM anropmTMa.
Onpefenstb 3/IeMeHT (BeLLEeCTBO) — OKUCIUTENb U 3/1eMEeHT
(BeLlecTBo) —BOCCTAaHOBUTE b,
O6BACHATL CYLLHOCTb NPOLLECCOB OKUCIEHUS 1 BOCCTAHOBAEHUS.
CoCTaBNsATb 3/1EKTPOHHbIV BanaHC C y4ETOM YMCAA OTAAHHBIX U
MPUHATLIX31EKTPOHOB.
CocCTaBnsATb ypaBHeEHME OKNCINTeNbHO-BOCCTAHOBUTEIbHOM
peakuuu NoanropnTMy pasbopa oKUCINTENbHO-
BOCCTaHOBUTE/IbHO peakumn.
Vicnonb3oBaTh Npu BbINOAHEHWM Y4ebHbIX 3aaHN TeKCTbl yuebHMKa nocne

CTPYKTYPUPOBaHMA MaTeprana, CrpaBoYHble MaTepuasbl (Neprogmyeckyto
cncTemy Xmmmyecknx anemeHToB . VI. MeHgeneesa, Tabnuvuy
pacTBOPUMOCTUKNCIOT, OCHOBaHWIA 1 CONeil B BOAE, 3N1eKTPOXUMNYECKNIA
PS4 HaNpsXKeHNn MeTannos).

MpuMepHbIe TEMBI,
pacKpbiBatoLme JaHHbIN pasaen
nporpammel,

U KOJIMYECTBO YacoB, OTBOAUMOE
Ha UX usyyeHue

OcCHOBHOE cogepKaHue

OCHOBHbIE BUAbI JeATeJIbHOCTU
oby4arowmxcs

Pasgen 1. BewjectBo U XmmMmmnyeckue peakumu

(17 4)
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MoBTOpeHue n
yrny6neHve 3HaHuWiA
OCHOBHbIX pa3fenoBKypca
8 knacca

(54)

Meprognyecknii 3aKoH. lNepurognyeckas cMcTemMa XMMNYeckmnx

snemeHTOB [I. I. MeHgeneeBa. CTpoeHve aTOMOB.

3aKOHOMEpPHOCTVB N3MEHEHWN CBOVCTB XMMNYECKNX

3/1eMeHTOB NepBbIX TPEX MepMOAOB, KaNns, KanbLms N NX

COeMHEHWNI B COOTBETCTBUM C MONOXEHNEM

31eMeHTOB BMepnoAnYecKon Cucteme 1 CTpoeHnem

X aTOMOB.

Knaccnurkaumsa n HomeHkaTypa HeopraHnyeckmx BeLLecTs

(MexayHapoaHas 1 TpuBmanbHas). XuMmn4yeckmne CBOCTBa

BELLEeCTB, OTHOCALLMXCA K Pa3/INYHbIM Knaccam

HeopraHM4eckMXCoeANHEHN, UX FeHeTUYecKas CBA3b

HeopraHM4ecKx BeLLecTs.

CTpoeHue BelLLecTBa: BUAbI XMNYECKORN CBA3N 1 TUMbI

KPUCTanAnN4ecknx peLéTok. 3aB1ucumMoCcTb CBOVICTB BELLECTB OT

UXCTPOEHUS.

AemoHcTpauun

1. Mogenn KpucTaninyeckmnx peLléTtok HeopraHnyeckmnx
BeLLlecTB.

2. KopoTkoneproaHasa v AnMHHONepuoaHas

dopmblileprognyeckon cncTemMbsl XMMNYECKNX

anemeHToB . V1. MeHaeneeBa

XapakTepur3oBaTb XMMUYECKME 31eMeHTbl NepBbiX TPEX NEePUOAOB,
Kanus 1 KanbLUms Mo 1x nonoxeHunto B Meproguyeckoii cucteme [. U,
MeHgeneesa CONopoWi Ha anropuTMm.

KnaccndumumpoBaTb 1 Ha3biBaTb HEOPraHM4Yeckme BeLLecTBa
N3yYeHHbIXK/1aCcCoB C OMOPOI Ha CxeMy, TabaunLy pacTBOPUMOCTU.

OnucbiBaTh 06LLMe XMMUYecke CBOMCTBA BeLLeCTB Pa3NnNyYHbIX
KN1accoB,NoATBEPXAATb CBOMCTBA MPYMEpPaMMN MONEKYNSPHbIX
YPaBHeEHUI XMMUYECKNX peakLiii C OMOPOI Ha Cxemy.

OnpegensiTe BUA XUMNYECKOV CBA3W U TUM KPUCTaNANYeCKOn
peLuéTKMBELLECTBa C ONMOPOL Ha CXemy.

MporHo3npoBsaTk CBOMCTBA BELLECTB B 3aBUCMMOCTY OT X CTPOEHUS
nocnenpejsapuTensHOro pasbopa.

BbiCTpanBaTh pasBépHYTble MUCbMEHHbIE N YCTHbIe OTBETbLI C OMOPOWA
HavHdopMaLMIo N3 yYebHKa 1 CNPaBOYHbIX MaTepuanoB, rPaMoTHO
MCNONBb30BaTb N3YYeHHbIN MOHATUIAHBIN annapat Kypca XMMUK.

Mcnonb3oBaThb Npy BbIMOMAHEHWM YYebHbIX 3aAaHWii 1 B npoLecce
nccneAoBaTeNbCKON AeATeNbHOCT HayYHO-MOMYASAPHYO UTepaTypy
XVIMUYECKOro CoAepXKaHWs, CpaBoOYHbIe MaTepuasbl, pecypcel
VHTepHeTa
noJ, pyKOBOZACTBOM Megarora.

Tema 1. OCHOBHbIe
3aKOHOMEpHOCTU
XNMUNYECKnx
peakuuin(4 v)

Knaccndumkauyms xvuMmyecknx peakymin no pasinyHbiM
npu3Hakam (Mo YMCIy 1 COCTaByY YHaCTBYIOLLMX B peakLmm
BeLLeCTB, 170

Tern/a10B0MYy 3QPEKTY, M0 UIMEHEHUIO CTENEHEVT OKUCAEHUS
XUMUHECKUX 3/1eMEHTOB, 10 06paTUMOCTY, 10 y4aCTUO
KaranansarTopa,.

IK30- 1 3HAOTEPMUYECKNE PEAKLMM, TEPMOXUMMYECKUE
YpaBHeHuS. [TOHATUE O CKOPOCTU XUMUYECKOV PeakLuu.
[ToHATVE O rOMOreHHbIXY reTeporeHHbIX peakyusax. [ToHsaTne
06 0b6paTMbIX

U HEOOPATUMBIX XUMUYECKUX peakymsx. [ToHsaTue o
XUMUHeckoMpaBHoBecun. PakTopbl, BINSIOLLMNE HA
CKOPOCTE XUMUNYECKOV peakumu v rosioXeHyue
XUMUNYECKOro paBHOBECHSI.
OKMCNTENBHO-BOCCTAaHOBUTE/IbHbIE peakLmmn
(3NeKTPOHHbINBaNaHC OKUCANTENbHO-
BOCCTaHOBUTENIbHOM peakuun).

AemMoHcTpaunmn

1. 3aBMCUMOCTb CKOPOCTU XUMUYECKON peakLmm oT

Pa3NNYHbIXGaKTOPOB.

2. Bo3geiicTBure KaTanM3aTopa Ha CKOPOCTb XMMUYECKO
peakuuu.

3. Mpumepbl HeOBPaTUMBIX 1 0BPATUMBIX PeaKLMiA.

4. CmellleHVe paBHOBECKIA XUMNYECKOV peakLni.

PackpblBaTb CMbIC/ M3yYaeMblX MOHATUA 1 MPUMEHATb 3TU MOHATNS
NpUONMCcaHNM CBONCTB BELLECTB U MX NpeBpaLLeHnii.

KnaccnpuupmposaTb XMmMmuyeckme peakLm no pasinyHbIM NpusHakam.

YcTaHaBnMBaThb 3aBUCUMOCTb CKOPOCTU XMMUYECKOI peakLmm oT
pPasnNYHbIXGaKTOPOB NoJ PYKOBOACTBOM yUUTENS.

MpOrHo31MpoBaTb BO3MOXHOCTW MPOTEKAaHUSA XMMUYECKIX
npeBpaLleHnii BPasanYHbIX YCOBUSIX NOC/e NpejBapuTenbHON
paboThbl.

OnpeensiTe OKUCAUTENb U BOCCTAaHOBUTE/b B

OBP.CocTaBnsiTb 3/1eKTPOHHbIV banaHc

peakuumn.

Mpon3BOANTL BbIYNCIEHNS MO XMMUYECKM YPaBHEHWSIM MO anropuTMmy.

BbicTpanBaTh pa3BépHyThie MUCbMEHHbIE 1 YCTHbIe OTBEThI C OMOPOIA
HavHdopMaLMIo N3 yYebHKa 1 CNPaBOYHbIX MaTepmnasnoB, rPaMoTHO
1CNONBb30BaTb N3YYeHHbIM MOHATURHLIV annapaT Kypca XMMum
nocnenpejBapuTenbHOro CTPYKTYPUPOBaHNSA MaTepurana.

Mcnonb3oBaTk Npu BbIMOMHEHWMW YYebHbIX 3a4aHNiA 1 B npoLecce

NCCNeA0BaTENbCKON AeATENBHOCTI HAYUYHO-MOMYNSPHYHO NTEPATYPY
XUMUYECKOTO COAEPXAHUS, CNPaBOYHbIe MaTepuasbl, pecypcsi
MHTepHeTanoce KOHCY/IbTaLmm C Nejarorom.




BbruvicieHust
— KOMNYeCTBa BELLEeCTBa, 06bEMA 1 MACChl peareHToB UK
NMPOAYKTOB MO YPAaBHEHUSIM XUMNYECKUX PeakLIni
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Tema 2.
3nekTponnTuyeckas
aunccouymnauyms.
XnmMmmnyeckme peakuvm B
pacTBopax

(84)

Teopuist 3N1EeKTPONUTNYECKONA Amccoumaumm.
3NeKTPOAUTbI U HEINeKTPOAUTbI. KaTWOHbI, aHWOHBI.
MexaHv3m  guccoymaymmi  BejecTs ¢ PasinyHbIMU
Bugamu  xumudeckosi cssiau.  CTereHb ANCCOLNALINN,
CunbHble 1 cnabble 31eKTPOANTbI.

Peakuuu MOHHOTO 06MeHa, YCI0BUS X MPOTEKaHWS.
NoHHbleypaBHeHWS peakLmii.

XrMmyeckme cBOMCTBa KUCNOT, OCHOBaHWIA 1 conen B

cBeTe NpeACTaBeHnl 06 3N1eKTPONNTUYECKO
anccoumaummn. Cpegapacteopa. [oHATMe 0 rngponmnse
cone.

KayecTBeHHble peakLmmn Ha KaTUOHbI

N @aHNOHBI : XNOpUA-, 6poMna, no3na-, cynbdat-, kKapboHart-,
cunmkat-dpochat- aHNOHBI, TMAPOKCUL-MOHBI KATUOHBI
aMMOHUSA,MarHms, KanbLs, antoMUHNS, Xenesa 2+, 3+, LMHKa,
NPUCYTCTBYIOLLME B BOAHbIX PacTBOpax..

AemMoHcTpaunn

SneKTpuyeckas NpoBOANMOCTb PaCTBOPOB BELLECTB;
AB/XEHNENOHOB B 3/1eKTPNUYECKOM Moe.

OnbITbl, NINOCTPUPYIOLLME MPU3HAKKN NPOTEKaHWs
peakunimMoHHOro obmeHa.

OnbITbl N0 ONpeAeneHNIo Cpejbl B pacTBOpax conei (xnopuaa
HaTpua, KapboHaTa HaTpUA, X10pUAA LIMHKA).

Nla6opaTopHble n

npakTnyeckmnepaboTbl

J1abopaTopHbIV OMbIT:

Ne8PeakL1 MOHHOro 06MeHa B pacTBopax
3neKTponnToB:cynsdata meam(Il)

1 Wénoumn, KapboHaTa HaTPUSA N CONAHOI KNCOTbI, peakLms
HeMTpanm3saLnm Mexay rmpokCcuAom Kaams n CoNsaHom
KWNCNOTOM.

N29. KayecTBeHHble peaKLMn Ha MOHbI B pacTBOpE.

lNpakTndeckas pabora:
Ne 1. PeLLieHVe 3KCNeprMeHTabHbIX 3a4ad Mo TeMe.

BbravicneHus
— M0 YPaBHEHUSIM XUMNYECKNX PeaKLINIA

PackpblBaThb CMbICA M3y4aeMblX MOHSATUIA, @ TakKe CMbIC/ Teopum
371eKTPOINTNYECKO Anccolmanmm C onopoii Ha cxembl.

O6BACHATE NPUYMHbBI 31EKTPONPOBOA-

HOCTM BOAHbIX pacTBOPOB C MOMOLLIO NeAarora.

CocTaBAATb ypaBHeHNA AVCCOLMALNN KNCIOT, LLEe0Yen 1 coneil,
NOJIHbIeN COKPALLEHHbIE MOHHbIE YPaBHEH WS XUMUYECKMNX
peakumii NOHHOro
obmeHa.

MnaHMpoBaTk 1 OCYLLECTBAATb Ha MPaKTVKe XUMUYeckme
3KCMepUMEHTBI, MPOBOANTb HABNOAEHWS, AeNlaTh BbIBOAbI MO
pe3ynbTaTtaM 3KCrepruMeHTanoce NpeBapuTebHoON paboTsl.

CnepoBaTb NpasuaamM besonacHoi paboTbl B nabopatopum npu
MCNOBb30BaHNN XUMUNYECKOI NOCyAbl 1 060PYA0BaHNS MOA
KOHTpO/iemMneAarora.

Mpon3BOANTL BbIYNCAEHWS MO XUMNYECKUM YPABHEHNUSIM.

BbicTpanBaTh pa3BépHyTble MUCbMEHHbIe 1 YCTHbIE OTBETbI C
OMnopoii HanHGOPMaLMIO U3 y4ebHMKa 1 CNPaBOYHbIX
MaTepnanoB, rPPaMoTHO
NCMoNb30BaTh M3YYeHHbI MOHATUAHBIA annapaT Kypca XMmMum
nocnenpeaBapuTeNsHOro CTPYKTYPUPOBaHNS MaTepurana.

MNcnonb3oBaTk Npu BbIMOMHEHWMW yYebHbIX 3a4aHNiA 1 B MpoLiecce
nccnesoBaTeNbCKoM AesTelbHOCTU HayYHO-MONYASPHYO ANTepaTypy
XMMUNYECKOTro Cofep>KaHMs, CpaBoYHble MaTepurabl, Pecypchbl
NHTepHeTanocie KOHCyAbTaLmm C neAarorom.

Pa3aen 2. HemeTtannbl n nx coeguHeHUA (24 4)
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Tema 3. O6wan
XapakTepucTuka
XUMUNYECKUXINIEMEHTOB
VIIA-rpynnbl.

FanoreHsbl

(44)

O6LLas xapakTepucTuKa ranoreHoB. OCObeHHOCTH
CTPOEHNSAAaTOMOB 3TUX 3/1IEMEHTOB, XapakTepHble 415

HUX CTEeNeHn

okuncneHus. CTpoeHune n prsnyeckrie CBOMNCTBA NPOCTbIX
BeLL,eCTB — rajioreHoB. XMMm14YecKkne CBONCTBA Ha NprMepe
xnopa(B3anMogelicTBMe C MeTannaMun, HeMeTannamm
(BOAOPOAOM U KUCNOPOAOM), LLjes104ami). XNIOPOBOAOPOL.
ConsHas Kncnota, XMMNYeckmne CBONCTBA, 10/1yHeHME,
npruMmeHeHne. KayectseHHble

peakLunn Ha ranoreHna-noHsbl. Jevicteme xiopa v
X/I0POBOAOPOAA HA0PraHU3M YesoBeka. BaxHenLume xnopuabl
N NX HaXOXZAeHWe B Npupoje.

AemoHcTpauun
BuaeomaTepumanbl: ranoreHbl 1 X COeNHEHWS.
O6pasubl xN10pUA0B.

Jla6opaTopHble U NpaKkTU4ecKue pa6oTbl
J1abopaTopHbIL OMbIT:

Pacno3sHaBaHVe x10pVA-MOHOB.

lNpakTnyeckas pabora:

Ne 2. [ony4yeHne CONAHON KNCNOTbI, U3yveHue eé CBONCTB.

BbrauviciieHus1
MO YPaBHEHUSM XUMUYECKUX PeaKLMia.

O6BbACHATL 06LLIMe 3aKOHOMEPHOCTY B USMEHEHUI CBOCTB HEMETaNI0B
M VXCOeAVHEHWNIA B Npejenax MabiX NepruojoB 1 raBHbIX NOArpynn
Meproamnyeckon cncTeMbl XMMUYECKMX 3/IEMEHTOB C Y4ETOM CTPOEHUSA
X aTOMOB C ICMOJIb30BaHVIEM CXEMBI.

XapakTepun3oBaTb GU3MYeCcKNe N XUMNYEeCKme CBOMCTBa MPOCTbIX
BeLLeCcTBrasioreHoB (Ha NprMepe xXJiopa) 1 COXHbIX BeLecTB
(XNOpOBOAOPOAA, XI0PUAA HATPUS), CNOCODBBI X MONYHEHWS,
NpYIMeHeHVe 1 3HaYeHre B NPUpPoAe N XXM3HW YesoBeka nocse
CTPYKTYPVPOBaHNA MaTepurana.

Onpegensitb ranoreHn-MoHbl B pacTBOpe C NCNO/Ib30BaHVEM
TabnnLbl"XapakTepHble peakumy Ha aHNOHbI".

MnaHMpoBaTh 1 OCYLLECTBAATE Ha MPaKTUKe XUMnyeckme
3KCNepUMeHTbl, MPOBOANTL HAbNOAEHWSA, AeNaTb BbIBOAbI MO
pe3ynbTaTtaM 3KCNepMMeHTanoc/e NpeaBapuUTeNbLHOM paboTbl.

Tema 4. O6wwan
XapaKTepucTumka
XUMNYECKNX  3JIeMEHTOB
VIA-rpynnbl. Cepa un eé
coeavHeHUA (5 4)

O6Las xapakTepucTmnka anemeHToB VIA-rpynnbl. OcobeHHOCTU
CTPOEHWS aTOMOB 3TUX 3/1IEMEHTOB, XapakTepHble A5 HNX
cTeneHnokncaerns. CtpoeHne n dusnyeckre CBOMNCTBA
NPOCTbIX

BeLLecTB — K1C/I0POAa U cepbl.

AnnoTponHble MoandUKaLMN KUCIOPOAA U cepbl. XMUYeckme
CBOIiCTBa cepbl. B3avMogelicTBre C HeMeTannamu -
BOZOPOAOM VNKNCAOPOAOM, MeTaniaMu,
KOHLLeHTPMPOBaHHbLIMW @30THOW 1

cepHoii kncnotamu. CepoBoA0OpPOS, CTPOEHME, dUsnyeckmne

O6BACHATL 06LLME 3aKOHOMEPHOCTY B U3MEHEHUW CBONCTB
3n1eMeHTOoB VIA-Tpynnbl U UX COeANHEHUIA
C YYETOM CTPOEHUS NX aTOMOB C OMOPOI Ha cxemy "VI3MeHeHue
paaunycoB Brnoarpynnax".

XapakTepu3soBaTb dpusmnyeckmne
N XMMUYecKne CBOMCTBA MPOCTOro BeLLeCTBa Cepbl U €€ COeANHEHN
(cepoBOAOPOAA, OKCUAOB Cepbl, CEPHOM KMUCNOThI, CybdaToB), CNoCobbI
nx
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N XUMNYecKmne CBOMCTBA (KUCNOTHbIE U
BOCCTaHOBUTebHbIe). OKCUAbI Cepbl Kak MPeacTaBUTeNm
KMCNOTHbIX OKCUAOB. CepHasakmncnoTa, pusmnyeckmne n
XMMUYecKme CBOMCTBa (0bLme Kak NpeAcTaBMTeNs Knacca
KWUCNOT W crieynguyeckue), npumeHeHmne.CepHUCTas
Kucnorta.

Xumudeckue peakyuy, 1exatyme B OCHOBE MpOMbILL/IEHHOro
CrocobanosyHeHuss CEPHOU KNCAOTbI. AfNaparsl v
rpoTeKaroLyme B HUX MpoLeccsl (Ha rnpumepe rnpon3Bo4CTea
CepPHOL KUC/IOTBI).

Conn cepH0|7| KNCNOThbI, Ka4eCTBeHHaaA peakuna Ha Cyflbq)aT-l/IOH.

HaxoxaeHue cepbl 1 €€ coegnHeHni B Npupoae. Xumudeckoe
3arpsi3HeHNE OKPYXaroLLeli Cpesbl COEANHEHUSIMU CepbI
(KUC/TOTHBIEAOX AN, 3arPA3HEHE BO3AYXa Y BOJOEMOB),
Cr10CO6kI €ro NMPeoTBPALLYEHVS.

AemMoHcTpaunn

Konnekumn (BugeomaTepuansl): cepa n eé coefjHeHNs.
O6yrnvBaHue caxapa noj AecTBMeM KOHLEeHTPUPOBaHHOM
CEepPHOMKNCNOTHI.

Jla6opaTopHble U NpaKkTU4eckue pa6oTbl

JlabopaTopHsie oribIThi:

O6HapyxeHue cynbdaT-noHoB.

B3avMogeincTere pa3baBneHHOM CEPHOM KMCAOTbI C LIUHKOM.
BbrayicnerHuys

MO ypaBHEHVAM XVMNYECKNX peaKLiii

noJlyyYeHusl, MpUMeHeHMe 1 3HaYeHVe B MPUPOAE U XKU3HU
YesloBeKa COMOPON Ha CXeMy W MNaH.

OnpegensiTe Hannune cynbpaT-MOHOB B pacTBOpe.

O6BACHATE CYLLHOCTb 3KON0rMYeCcKUX NPo6bieMm, CBA3aHHbIX C
nepepaboTKONCOeANHEHNIA CEPbI MOCAEe CTPYKTYPUPOBaHNS
MaTepuana.

MnaHvpoBaTk 1 OCYLLECTBAATL Ha MPaKTUKe XUMUYeckmne
3KCMepUMEeHTbI, MPOBOAVTE HAbMOAEHUSA, eNaTh BblBOZbI MO
pesy/nbTaTaM 3KCneprmMeHTa.

CnepoBaTtb NpaBuaamM 6esonacHoi paboTbl B nabopatopum npu
MNCNOABb30BaHNN XMMNYECKON MoCy bl 1 060pYA0BaHMA MO
pyKoBoACTBOMMegarora.

MpPon3BOANTL BbIYUCAEHWS MO XMMUYECKUM YPaBHEHUSIM MO

anroputMy./cnonb3oBaTh NPY BbINOJHEHUN y4ebHbIX 3aAaHN TeKCTbI

y4ebHMKa,
CnpaBoYHble MaTepmansbl (Meprognyeckyto CucTeMy XMMNYECKNX
anemeHTOB [. . MeHgeneeBa, Tabnnuy pacTBOPUMOCTU KUCAOT,
OCHOBAaHWI 1 conein B BOAE, 3N1EKTPOXUMUYECKNIA Psj,
Hanps>XeHNMMeTanoBs).

Mcnonb3oBaTtb Npu BbIMOAHEHUN y4ebHbIX 3aAaHNiA 1 B NpoLiecce
NCCNesoBaTeNIbCKOM AeATeIbHOCTM HayYHO-MOMYNSPHYIO InTepaTypy
XVIMUYECKOro CoZepKaHus, CpaBOYHble MaTepuabl, pecypchbl
NHTepHeTanocne KOHCyNbTaLMmW C NeAarorom
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Tema 5. O6wan
XapaKTepucTuka
XMMUYECKUXIIEMEHTOB
VA-rpynnsl. A3oT, pocop u
X coeiUHEeHUA

(74)

O6LLas xapakTepucTmka aneMeHToB VA-rpynnbl. Oco6eHHOCTH
CTPOEHUS aTOMOB 3TUX 3/IEMEHTOB, XapakTepHbIe A5t HUX
CTeNeHNOKNCIEHNS.

A30T, pacnpocTpaHeHue B Npupoge, drsnueckme n
XnmunyeckmecsoricTea. KpyroBopoT azoTa B npupoge.
AMMUaK, ero dusmyeckme n Xmmmyeckme CBOMCTBa, MoslyyeHmne
nnprMeHeHne. Conv aMMOHUS, UX PU3nNYeckre N xXmMmmyeckme
CBOVICTBA, NpUMeHeHue. KauecTBeHHas peakLs Ha NOHbI
aMMOHMA.A30THasA KNCNOTa, e€ dU3MUeckmne N Xmmmyeckmne
CBOVICTBa (06LMe KaK NpeAcTaBUTeNs knacca KUCNoT n
crneymnguyeckme). A30TUCTas KUCAOTa. VIcrosib30BaHne
HUTPATOB U CONEL T aMMOHMS B KAYECTBE MUHEPA/IbHBIX
YA06peHui.

XMUYeckoe 3arpsisHeHMe OKpyKatoLLLen cpesbl
COeANHEHUSIMNA30TA (KUCIOTHbBIE AOXAN, 3arpsi3HeHne
BO3/yXxa, NouYBbI 1

BOLO0EMOB).

docdop, anioTporiHbie MogudukaLmm ¢ocpopa,

dur3MYeckmne NxMMmMYeckmne CBOMCTBaA.

Okeng docdopa(V) n dochdopHas kmcnoTta, pusnyeckme n
XUMUNYECKME CBOWCTBA, ro/lyydeHune. KayecTtBeHHasi

PeaKUN HagocoaTt-NoHbI.

Ucriosib3o0BaHme @ochaToB B KaHECTBE MUHEPAbHbBIX
VA06peHM.

3arpsisHeHue NpUPOAHbIX BOAOEMOB pochaTamu.

AemMoHcTpaunn

Konnekumn: pochop 1 nx coegnHeHus.

B3avmMogencTBme KOHLEeHTPUPOBAHHOM a30THOM KNCNOTbI C
MeAblo.

Na6opaTopHbie 1 NpakTU4yeckue pa6oTbl

J1abopaTopHsble OribIThbi:

1. B3avMogencTBme conen aMMOH S C LLENOYbHO.

2. O3HaKkoM/IeHMe C 0bpasLiamu a3oTHbIX U GOCHOpPHbIX
yA0BpeHUIA.

lpakTnyeckas pabora:

Ne¢ 10. MoslyyeHne ammmaka, NsyyeHue ero CBOMCTB.

BbrunicieHus
Mo YpaBHEHNAM XUMUYECKNX peakLmin

O6BbACHATE  06LUMe 3aKOHOMEPHOCTU B W3MEHEeHUW CBOWCTB
anemeHTOB VA- rpynnbl U VX COEAVNHEHUA C YYETOM CTPOEHUS NX
aTOMOB.

XapakTepu3oBaTb $uU3MYeCcKMe 1 XMMUYeckne CBOMCTBA MPOCTbIX
BellecTB a3oTa U dochopa 1 nx coeanHeHUl (aMMmaka, conen
aMMOHMS, a30THOW KWUCNOTbl, HUTPATOB, okcuaa dochopa(V) u
bochopHON KNCNOThI,
docdhaToB), CNOCODBLI VX MONYyYeHUs, MPUMEHeHNe N 3HayYeHne B
NPUPOAEN XN3HW YeNoBeKa C UCMOb30BaHNEM CXEMbI.

OnpegensiTe MOHbl aMMOHUA 1 pochaT-NOHbI B pacTBope ¢
NCNOb30BaHNEMTabMLbI "XapaKTepHble peakLumn Ha KaTUOHbI U
aHWNOHbI".

O6BACHATL CYLLHOCTb 3KON0rMYeCcKUX NPo6ieM, CBA3aHHbIX C
HaxoxzaeHnemcoeanHeHWn a3oTa n pocdopa B OKpy>KatoLLelt cpese.

MnaHMpoBaTk 1 OCYLLECTBAATb Ha MPaKTVKe XUMUYeckme
3KCNepUMEHTbI, MPOBOANTL HabMOAEH WS, AenaTb BbIBOAbI MO
pe3ynbTaTtaM 3KCnepuMeHTa.

CnepoBsaTb NpasuaamM 6e3onacHoi paboTsl B nabopatopum npu
1CNONB30BaHNN XMMNYECKO NOCyAbl 1 060pyA0BaHNS.

Mpon3BOANTL BbIYUCIEHNS MO XUMUYECKUM YPaBHEHUSM.

Mcnonb3oBaTh Npy BbIMOAHEHWUW YHeOHbIX 3a4aHN TEKCTbI
y4yebHVKa,cripaBoYHble MaTepurabl (Mepuojnyeckyto cmctemy
XMmunyeckmx anemeHToB . V. MeHaeneeBa, Tabnnuy
pPacTBOPUMOCTU KNCIIOT,

OCHOBaHWI 1 CONei B BOAE, SNEKTPOXUMUYECKNIA psaj,
Hanps>KeHWIMeTan0B.).
Mcnonb3oBaTh Npy BbIMOAHEHWN YYebHbIX 3afaHWii U B NpoLecce

NCCNeA0BaTENbCKON AEATENBHOCTI HAYYHO-MOMYSPHYHO NTEPATYPY
XUMUYECKOTO COAEPXaHUS, CNPaBOYHbIe MaTepuasbl, pecypcsi
MHTepHeTanoc e KOHCy/IbTaLmm C Nejarorom

Tema 6. 06Lan
XapakTepuc- TUKa
XUMUYECKNX 3J/IeMEHTOB
IVA-rpynnsbl.

Yrnepopa v KpeMHUA N nx

Yrnepog, annoTponHble MoAndGuUKaLmm rpadur,
anmas.BsavmogelicTBre c MeTannamu,
HemeTannamu,

KOHLEHTPVPOBAHHbLIMU a30THOW 1 CEpHOWA
KMCNOTaMW, pacrnpocTpaHeHme B MpupoJe,

O6BACHATL 06LLe 3aKOHOMEPHOCTY B U3BMEHEHUW CBOCTB
371eMeHTOB IVA-rpynnbl 1 VX COeAUHEHWNIA C YH4ETOM CTPOEHUS NX
aToMoB.

XapakTepur3oBaTb pU3MYecKme N XMMUYECKMe CBOCTBA MPOCTbIX
BeLLleCTBYr1eposa N KPeEMHUS U UX COeANHEHWI (OKCUA0B
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CbVIBVI‘-IGCKI/Ie n XxmMmmyeckme

yrnepoga, yronbHom
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coeauHeHUs
(8u)

cBoiicTBa. Afcopbums. KpyroBopoT yrieposa B Mpupoge.
OKcuAbl yrneposa, nx Gusmyeckmne n XmMmmyeckme

CBOWCTBA, NXAENCTBME Ha XMBble OPraHn3Mbl, MoayYeHne

N NMPUMeHEeHNe.

Skonorndeckue npobaemsl, CBA3aHHbIE C OKCUHOM
yrnepoga(Iv); ruroresa rn06a/bHoro rnoTern1eHus KAMMara;
napHVIKOBbLIV 3P PeKT.

YroneHas KNcnoTa n eé conu, nx pusnyeckmne n xmMmmyeckme
CBOWNCTBAa, NOly4eHme 1 NpuMeHeHue. KayecTBeHHas
peakuusa HakapboHaT-NOHbI.

lepBoHa4anbHble MOHATUS 06 OPraHN4eckux BeLecTBax Kak o
COEANHEHUSIX YITIEPOAA: OCOBEHHOCTY COCTaBa Y CTPOEHMUS.,
[ToHATHE 0 6UOIOrNHECcKkU BaXKHLIX BELLECTBaX: XUpax,
besikax yrnesofax. MatepuansHoe equHCTB0
OPraHn4eckux v

HEeOoPraHn4eckyx COeANHEHN,

KpeMHuv, ero ¢usnydeckue v xvmmudeckme cBovicTBa (Ha
rpymepe B3auMOZeNCTBIA C METANIaMU Y HEMETA/IaMK),
r1o1ly4eHue NnprYMeHeHne B 371eKTPOHUIKE.

CoeguHeHus KpemHs B ipupoge. ObLyne rnpejcrasaeHys 06
okcuge kpeMHUA(IV) v kpemHueBori kucaote. CUANKaTbI, UX
MCI0/1b30BaHMe B 6bITY, MEAULIMHE, MPOMBbILL/IEHHOCTY.
BaxxHeviLye CTponTeIbHbIeMaTepuasbl: KEPaMUKa, CTEKIO,
LIEeMEHT, 6ETOH, XXe/1e306ETOH.

[pobaembl 6€30racHOro 1UCro/ibL30BaHMs
CTPOUTENILHBIXMATEPUNA/IOB B MOBCEAHEBHOV

XKUZHM.

AemMoHcTpaunn

Mogenu Kpuctananyeckmnx peléTok anmasa, rpadura,
MonekynblbynnepeHa.

AfcopbLmst paCTBOPEHHbIX BELLLeCTB aKTUBUPOBAHHbIM YIEM.
MpoTtnsoras.

Buaeomartepuanbl: cuankaTHas

NpombILLIeHHOCTL.Moen Monekyn

OpraHMYyecKkmx BeLLecTs.

Na6opaTopHble U NpakTUveckme paboTsl
J1abopaTopHbI OMbIT:

KauecTBeHHas peakLmsa Ha KapboHaT-VOH.
MpakTuyeckue paboTsi:

Ne 11. MonyyeHme yrnekncioro rasa v nsydeHuve ero
cBolicTB.KauecTBEHHasi peakLys Ha KapboHaT-MOH.
N 12. PellieHVe 3KCNepuUMeHTa/IbHbIX 3334 Mo Teme
«HemeTannbi».

BbruuiciieHus

KNCNOTbI, KAPOOHATOB, OKCUAA KPEMHUS, KPEMHMEBOM KUCNOThI,
CUIKaTOB), CMOCOBBI X MOMyYEHWS, MPUMEHEHWE 1 3HaYeHNe B
NpPUPoAen XN3HN YenoBeka.

Onpegenstb kapboHaT- u
CUIVIKaT-NOHBI B pacTBOpe.

O6BACHATE CYLLHOCTb 3KON0TNYeCKNX MPobieM, CBA3aHHbIX C
HaxoX/AeHNeMyrnekncaoro rasa B OKpyxarolLein cpege.

NnntocTprpoBaTh B3aMOCBS3b HEOPraHNUYeCKNX CoefMHeHN
yrnepoja nopraHunyecknx BeLLecTs noj pykoBoACTBOM yUUTENS.
MnaHvpoBaTb W  OCyWEeCTBAATbL Ha MNPaKTUKe  XUMUYeckme
3KCMepVMeHTbIl, MPOBOAUTL HabNoAeHWs, AenaTb BblBOAbI MO
pesy/nbTaTaM 3KCnepuMeHTanoc/e npeAsapuTebHON paboThl.

CnepoBaTtb NpaBuiam 6e3onacHo paboThl B
nabopaTopum NPUUCMONbL30BAHNN XMMUYECKON NOCYAbI
1 060pyAOBaHMA.

Wcnonb3oBaTb Npy BbINOAHEHUW Y4eBHbIX 3aJaHNIA TEKCTbI
yuyebHuKa,cripaBoYHble MaTepuranb (Meprognyeckyto cmcremy
XnmMmnyecknx snemeHToB J. . MeHgeneeBa, Tabnnuy
PacTBOPUMOCTU KMCIIOT,

OCHOBAaHWI 1 coneit B BOAE, 3N1EKTPOXUMUYECKNIA Psj,
Hanps>XeHNMMeTan10B) Noc/sie KOHCYIbTaLuum C Mejarorom.

Mcnonb3oBaTh Npy BbIMOMHEHWW YUebHbIX 3aAaHWi U B MpoLiecce
nccneAoBaTeNbCKOM JeATeNbHOCT HayYHO-MOMYASAPHYO UTepaTypy
XMMUNYECKOro CoAepXaHus, CrpaBoYHble MaTepuanbl, pecypchbl
NHTepHeTanocne KOHCyNbTaLMK C Nejarorom.
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Mo ypaBHEHMAM XUMUYECKNX peakLuii, eCv OAUH 13
peareHTOB/aH B BM/e BOAHOIO pacTBoOpa C U3BECTHOM
MacCcoBOW gosel.

Pa3pgen 3. MeTannbl U nx coeguHeHns (20 4)

a4




Tema 7. O6wime
CBOWCTBaMeTaJl/I0B
(4u4)

ObLas xapakTepncTnKa XMMNYECKNX 31eMeHTOB — MeTa/I0B
Ha

OCHOBaHWW VX MONI0OXeHWs B [eproanYeckon cncreme
xnmMmnyeckmnxanemeHtos . VI. MeHzeneeBa v cTpoeHMA
aTomMoB. CTpoeHwve MeTanioB. MeTannnyeckas cBs3b v
MeTannmyeckas

KpUCTananyeckas peLléTka. JNeKTPOXMMUYECKNA Paj
HanpsKeHWn MeTannos. Pusnyeckmne n XMMmyeckmne
CBOVCTBa MeTannoB. ObLyme criocobel Mos1yHeHus
meTannos. [NoHATHE O KOPPO3UY META/I/I0B Y OCHOBHbIE
Cr1ocobb! 3aLUnTbl OT KOPPO3umn. Crisiasbl (CTalb, YyryH,
AOPaTIOMUHNY, 6POH3a), UX MPUMEHEHUE BOLITY v
MPOMBILLIIEHHOCTM.

AemMoHcTpauun

O3HakoMneHue c obpasLamm MeTanios u
CnaiaBoOB, VIXC])I/I3I/Il—|eCKVIMI/I CBOWCTBaMMW.
MOAenI/I KpUcTtannmn4yeckmnx peLIJéTOK
MeTam‘IOB.BI/IAeOMaTepI/Ia}'Ibl: KOppo3us
MEeTannoB.

JNla6opaTopHbie N NpaKkTU4yeckmne pa6oTbl
JlabopaTopHsie orbIThi:

O3HakoMeHue c obpasLamu craaBoB MeTaloB.
3aBMCMMOCTb CKOPOCTY peakumn MeTanna c KNCNoTOoM OT
npupogsiMeTanna.

BbruvicieHust
— M0 ypPaBHEHNSAM XUMUYECKNX peakLnii, ec/iv 0O4uH U3
peareHTOBCOAEPXUT npumecu

PackpblBaTb CMbIC/ M3yYaeMblX MOHATUN 1 MPUMEHATb 3TU MOHATNS
NPUOMNMCAHNN CBOWCTB BELLLECTB 1 UX NpeBpaLLeHiA.

O6BACHATE 06LLME 3aKOHOMEPHOCTY B U3SMEHEHW CBONCTB
3/1eMeHTOB-MeTaJI/I0B 1 UX COeANHEHUNI C yHETOM CTPOEHWS X
aToOMOB.

XapakTepur3oBaTb CTPOEHME MeTa0B, 06LUMe pusmnyeckme 1
XVIMUYecKecBolicTea MeTanios.

XapakTepun3oBaTb 06LLMe CNOCO6bI MONYyYeHNS MeTaN0B nocie
CTPYKTYpPUpPOBaHWA MaTepmnana.

CnepoBaTtb NpasBuiam 6e3onacHol paboThl B
nabopatopum NpUMUCNoab30BaHUM XMMNYECKO Nocy bl
1 060pyAOBaHUS.

Mpon3BoANTE BbIYUCAEHNS MO XUMUYECKNM YPABHEHNSIM.

Mcnonb3oBaTk NpY BbINOSHEHUN YYeBHbIX 3a4aHNA TEKCThI
y4ebHuKa,cnpaBoYHble MaTepuansl (Meproanyeckyro cnctemy
Xmmyeckmx anemeHTtoB 1. V. MeHgeneesa, Tabnnuy
pacTBOPUMOCTU KMCOT,

OCHOBAaHWI 1 conein B BOAE, 3N1EKTPOXUMUYECKNIA Psj,
Hanps>XXeHWiMeTan0B.).

Mcnonb3oBaTh Npy BbIMOMHEHWW YUebHbIX 3afaHWi 1 B MpoLiecce
nccneAoBaTeNbCKOM feATeNbHOCTU HayYHO-MOMYSPHYHO
nnTepaTypy XMMUYECKoro CoAep>KaHus, CpaBoYHble MaTepransl,
pecypcbl VIHTepHeTanoce npeABapUTeIbHOM KOHCYNbTaLMK C
nejarorom
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Tema 8. Ba)kHenLLumne
MeTaN/lbl U X COeAVHEHUSI
(16 1)

LenoyHele meTannbl. [lonoxeHve B [lepuogmyeckon
cictemMe xmMmdeckux snemeHTtos [l V. MeHgeneesa,
CTpOoeHme aToMOB.HaxoxaeHune B Npupoje.

dusnyeckme N XMMmyeckre CBOMCTBa (Ha npruMepe

HaTpus 1 Kanus). OKCUAbl U TUAPOKCUABI HATPUSA U Kanus.
MNprMeHeHMeLLeNoYHbIX MeTaIoB N NX COeANHEHNTA.
LLlenoyHo3emenbHble MeTanfbl MarHuii 1 Kanbuuii,
CTpoeHne aToMoB. [lonoxeHve B [lepuogmnyeckorn
cmcteMe  Xmmmyeckunx asnemeHtos . WM. MeHaeneesa.
HaxoxgaeHve B npupoge.

dursnyeckme n xmmmyeckne cBOMCTBa. BaxxHelwmne
coefMHeHNs KabLns (OKCUA, TUAPOKCUL, CONN). XKECTKOCTH
BO/bI M1 C11O0COObI €EYCTPAHEHMS.

AntoMuUHWIA. MonoxeHwne B MNeprognyeckorn cncteme
xumuyeckmnxanemeHtos J. V. MeHzeneesa, CTpoeHMe aToMa.
HaxoxaeHue B npupoge. Pnsnyeckme n xmmmyeckme
cBoiicTBa. AMdOTepHble

CBOWCTBA OKCUAA U TMApOoKCUAa.

XKeneso: cocTas, CBOWCTBA W MONly4eHue.

MonoxeHue Bleprogmnyeckon cncreme

XVIMUYECKNX 3/IEMEHTOB

A. VI. MeHzeneeBa, cTpoeHme atoma. HaxoxgeHwne B npurpoge.
Purznyeckme N xmMmmnyeckme cBoncTaa. OKCuabl, rmMAPOKCUAbI 1
conmxenesa(Il)

n>xenesa(Ill).

AemoHcTpaunn

B3avmMogencTeme HaTpus C BOAOIA.

OkpalumBaHue niaMeHn MoHaMu HaTpUs
kanusa.OkpalumMBaHme naamMmeHn NoHaMu

KanbLus.

B3anmogencTeume okcmaa KanbLms ¢ BOLOMN.
BuaeomaTtepuanbl: ropeHue xenesa B KMCI0POAe U X/ope.

Na6opaTopHble U NpakTUYeckme paboTbl
J1abopaTopHsbie OribIThbi:

O3HakomneHue c obpasLamm antoMUHUS N ero
cnnaBoB.AMdOTEpHbIe CBOCTBA MMAPOKCUAA
aNtoOMUHKSA.

KayecTBeHHble peakLmy Ha MOHBbI Xenesa.
lpakTnyeckue paboTbi:

Ne 13. PeLLieHVe 3KCnepyMeHTalbHbIX 3a4a4 Mo TeMe
«MeTannbli».

BbruvicneHus
Mo YPaBHEHUSM XUMUYECKUX peaKLMA.

O6BACHATE 06LLe 3aKOHOMEPHOCTY B U3MEHEHW CBOCTB
3/1eMeHTOB-MeTa/IoB B FPyMNmnax v UX COeANHEHU C y4ETOM
CTPOEHMSA NX aTOMOB.

XapakTepu3oBaTb pUsnUeckme 1 XMMmnyeckmne CBONCTBa MPOCTbIX
BeLLeCTB MeTaNN0B U X COefNHEHUI (OKCUAOB, TMAPOKCUAOB, CONen) ¢
OMOpPONi Ha CXeMy, CMOoCcobbl X MOTyHeHNs, MPUMEHeHMe 1 3HaYeHne B
npupoae 1 XnsHnyenoseka.

PacnosHaBaTb C MOMOLLIbIO KaYeCTBEHHbIX PeaKLi MOHbI MeTannos
(MarHus,kanbLms, aNtOMUHUA, LMHKA, XXeflesa (2+), Xenesa (3+), Meaun
(2+) c cnonb3oBaHMeM TabnuLbl "XapakTepHble peakLum Ha
KaTWOHbI".

MnaHvpoBaTk 1 OCYLLECTBAATEL Ha MPaKTUKe XUMUYeckmne
3KCMepUMEHTbI, NPOBOAVTE HAbMOAEHUSA, eNaTh BblBO/bI MO
pe3ynbTaTtaM 3KCnepuMeHTa.

CnepoBaTbk Npasuiam 6esonacHo paboTsl B 1abopaTopum Npu
MCMOJIb30BaHNN XUMNYECKO MOCyAbl 1 060pyA0BaHWS.

Mpoun3BoANTE BbIYNCAEHNS MO XUMUYECKUM YPaBHEHUSM.

BbicTpavBaTh pa3BEépHyTble MMCbMEHHbIE 1 YCTHbIE OTBETbI C ONOPOW
HanH$OpMaLMIO N3 yYebHKa 1 CPaBOYHbIX MaTepunanoB, fPaMOTHO
MCMONb30BaTb N3YYEHHbIN MOHATUIHbIN annapaT Kypca XMnu.

Ncnonb3oBaTth Npy BEINOMHEHUN yYebHbIX 3aAaHN 1 B poLecce
nccneAoBaTeNbCKo JeATenbHOCTU HayYHO-MOMYASPHYO nTepaTypy
XVIMUYECKOro ColepXXaHus, CpaBoYHbIe MaTepuasbl, pecypcebl
NHTepHeTanocne npejsapuTenbHOM KOHCYIbTaLMN C Nejarorom
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Pasaen 4. Xumusa n okpy>katoLas cpega (3 4)

Tema 9. BewnectBa
" maTepuanbl B
XXUN3HU

yesioBeKa

HoBsble matepualibl v TEXHO/IOrnY. Belectsa n Matepunasisi B
r10BCeAHEBHOV XN3HW Ye10BeKa. XUMUS 1 340p0BbE.
be3oriacHoe

MCIMO/Ib30BaHMNE BELLIECTB U XUMUNYECKMX PeaKLV B 6bITY.

XapaKTepl/BOBaTb pPO/Ib XMW B Pas3nmnyHbIX cq>epax AEeATENNbHOCTA
NtoZiein, OCHOBHbIe BeLLecTBa v MaTepunanbl, NpMeHAeMble B XXN3HU
coBpeMeHHOro
yenoBeka.
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(3w [IpUPOAHbIE UCTOYHYVIKU YI/IEBOAOPOAO0B (Yrosb, O6BACHATL YC10BUSA 6€30MacHOr0 UCMO/Ib30BaHNSA BELLECTB 1

rPUPOAHBIV a3 HePTh), MPOAYKTbI NX epepaboTKy, ux XUMUYEeCKMXpeakuni B bbITy.

pO/Ib B 6bITY U AHann3npoBaTb N KPUTUYECKN OLeHMBaTb MHGOPMAaLMIO O BAUSHUN
rPOMBILLIEHHOCTH. NPOMbILLAEHHOCTW, Ce/TIbCKOrO X03AMCTBA, TPAHCMOPTa 1 Ap. Ha
OCHOBbI 3KO/I0rn4€CcKoi rpamMoTHOCTU. XMu4Yeckoe COCTOSTHNEOKpYXKatoLLell cpeabl.

3arpsA3HeHNeoKpyXXaroLevi cpesbl (MpegeabHo 4OoryCcTUMas YMeTb 0Ka3blBaTb MePBYH MOMOLLb MPU XUMNYECKNX 0XOrax v
koHUyeHTpayms seujects — [14K). oTpaB/eHUAX.

Posib XMy B peLLeHny 3K010rn4eckux rnpobsiem. MpuHMMaTE y4acTre B 06CyXAeHUN NPo6aeM XUMNYeCKor

3KoNornYeckoiHanpaBAeHHOCTH, BbICKa3blBaTb COBCTBEHHYHO
nosnuMIo No Npobneme 1 NpeasiaraTe BO3MOXHbIe NyTY eé peLleHnst
C ONOpoi Ha MHPOPMaLNIO 13

y4ebHMKa 1 CNpaBOYHble MaTeprabl, pecypcbl MIHTepHeTa.

Mpw pa3paboTke paboyeli NporpamMMbl B TeMaTUUYECKOM MAAHVNPOBAHUN JOSIXKHbI 6bITb YUTeHbl BO3MOXHOCTU UCMO/Ib30BaHUSA 3N1€KTPOHHbIX (LMdPOBbIX)
06pa3oBaTe/ibHbIX PECYpPCOB, ABAAIOLLMXCA yHebHO-MeTOANYECKMMN MaTepranaMm (MynbTUMeANNHbIE MPOrpaMMbl, SN1EKTPOHHbIE YUEBHUKN 1 3aaYHNKN,
3/1eKTPOHHbIe 6UbANOTEKN, BUPTYanbHble 1abopaTopun, UrPOBble MPOrpamMMmel, KOMNEKLUUN LMPOBbIX 06pa3oBaTe/lbHbIX PeCYpPCoB), NCMOb3yeMbIMA A5
0byYeHNst N BOCMUTAHWA PasINYHbBIX FPyNn Mosb3oBaTenel, NpeacTaBNeHHbIMU B 3IEKTPOHHOM (LUMGPOBOM) BUAE N peanmsyroLUMN AnAaKTUYecKme
BO3MOXHOCTU VKT, cosiepxkaHme KOTOPbIX COOTBETCTBYET 3aKOHOAaTeNIbCTBY 06 06pa3oBaHUN.

2-W BapUaHT
TEMATNYECKOE IVNTAHUPOBAHUE

Bropoii BapuaHT NPHMEPHOr0 TEeMaTHUYeCKOro TUIAHMPOBAHUS HCMOMb3yercs, ecau obyuaromuecsi ¢ 3IIP momyuaroT
oOpa3oBaHue B OT/ie/IbHOM Kjlacce. B laHHOM BapuaHTe Tpe/jjiaraeTcs:

- U3y4eHre MaTepuasna KpyIrHbiMU 6/10KaMu;

- oriepexkaroirjee o0yueHue;

- BO3MOJKHOCTb ITPUMEHEHUS 3HaHUH B Pa3/IMUHBIX YCIOBUSX (MIEPEHOC 3HAHUH 10 aHAIOTHUU OT OOIIMX CBOMCTB Pa3/IMUHbIX
K/IaCCOB BELeCTB K OOIIMM U CrieruruecKUM CBOMCTBAM KOHKDETHBIX BEIIECTB), UTO YBEUUYMBAET JIO/II0 CaMOCTOSATEbHOCTU
00yuaroluXCsl IPU U3yUeHUH HOBBIX TEM.

CobmolaeTcsi  JIOTMKAa  W3y4YeHWsl BeIIeCTB —  CBOKMCTBA  BEIIECTB  OMpPEJAENSIOTCS  CTPOEHWEM  aTOMOB,
3/IEKTPOOTPULIATETbHOCTBIO, XUMHUUECKOW CBSA3BI0 M CTPYKTYPOM BeIecTBa, B YaCTHOCTH, TUIIOM KPHUCTA/UTMUECKHX PEIIeTOK.
(TembI: cTpOeHHME aTOMa, CTPOEHHE Bell[eCTBa, BaXKHeUIITHe ITpe/ICTaBUTEe N MPOCTHIX M CIOXKHBIX BEIT|eCTB, XUMUUEeCKHe PeaKI[in).

3MeHeHuUe T/IaHUPOBAHUS TI0 Pa3/ie/laM U TeMaM COCTOUT B CJIeYIOIIEM:

- U3yueHHe OCHOBHBIX BOITPOCOB HEOPraHWYeCKOW XMMMU OCYIIIECTBJIIeTCSI B 8 Kiacce, O0JIbIlle BpEMEHH BbIJE/ISeTC Ha

ripuMeHeHue 3HaHUM B 9 kiacce. M3 9 knacca B 8-i1 mepeHOCSATCS TeMbl: "OCHOBHbIE 3aKOHOMEPHOCTH XUMHUUYECKUX peakiyi'’,
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"DneKTposMTUYecKas Auccouualys. XuMuuyeckue peakLyu B pacTBopax';
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- TiepecTaHOBKa TeM, 9 kniacc: TeMa «MeTannbl» miepe] «Hemerannamu», T.K. oOyuatoiquecsi ¢ 3[1P 6oJibllle 3HaKOMBI C
MeTasulaMU U jierye XapakTepu3yrT UX 110 CBOUCTBaM U NPUMeHEeHHUIO;

- TilepepacrpejesieHle CoflepXKaHusi OJHUX TeM B Apyrue (packpbiBaeTCsi Ha KOHKPETHBIX MpHUMepax Apyrux Tem). Tema
"XuMus 1 OKpyKarolljas cpejia’" paCKpbIBaeTCsl HA KOHKPEeTHbIX TIpUMepax B paszesiax "MeTaibl U ux coeguHenus’, "HemeTtasibl
IV-VII rpynn 1 ux coefuHeHud'";

- 00BeivHe e TeM (aeT 60JIbIlle BO3MOYKHOCTEH [I7Isl UCTI0/Tb30BaHMsI CpaBHEHHS — CXO/ICTBA M OTJIMUMIA; TeMa «Kuciopog»
v Tema «Bogopog»);

- BblflesieHre oT/iebHbIX TeM (Tema «IlepBoHauasibHbIe MOHSITHUS 00 OpraHUUeCKHX BelllecTBax»). BrijeneHue B OTAe/bHYIO
TeMy, B KauecTBe "OyKBapsi 110 OpPraHWYeCcKOi XUMUU'", IaeT BO3MOXKHOCTb YIJIyO/sTh TIOHSATHS: OTpefiesieHus, KinacCupuKarys,
OCHOBaHUs Ayisi Kjiaccu(uKalyy, HOMeHK/IaTypa, oOlije CBONCTBa BeleCTB, CTPYKTypa BellleCTBa, COCTaBjeHue (HOpMyJi 10
ob1eti hopMyiie 1 MO Ha3BaHKIO, Ha3bIBaHUE BellleCTBa 10 ¢popmysie. B 3ToM ciiyuae mporpaMMHBIN MaTepHas U3 XapaKTepUCTUKU
IVA moparpyriisl MOKHO [JOHECTU He ()parMeHTOM KapTUHBI «OpraHHYecKHe BeIlecTBa», a KakK 4acTb 1ejioro. MoxkeT ObITb
BbiZlesieHa TeMa «[IpakTHKyM» B KOHLIe TIepBOr0 U BTOPOTO ro/ioB 00yueHusl.

TemaTHueckoe nylIaHUpPOBaHUe

8 KITACC Bcero: 136 yac (2 u/Heq, 2 rojia 06yueHus)

Tembl KonuuecTBo uacoB B Tom uncrne Ha3spanwust paboT

Ha KOHTPOJIbHBIE
paboThI

Ha MPaKTHUeCKKe
paboThI

Pazgen «IlepBoHauanbHble XUMUUECKUe MTOHATHS», 144

Xumust — BaykHast 06/1aCThb

1

2

IMpaktrueckasi pabota Nel « JTabopaTopHOe 060pyZOBaHIe U ITPHEMBI

€CTeCTBO3HaHUA U HpaKTH‘{ECKOﬁ
AedaTe/IbHOCTHU YejioBeKa.

obpalieHust C HUM»
IMpakTuueckast pabota Ne2 «OumnCTKa 3arpsi3HEHHOH MoBapeHHOoH comu”

2. BemecTBa 1 XMMUYeCKUe peakLiuy. 7 - 1 ITpaktrueckas pabora Ne3 «IIpH3HaKM MPOTEKAHHsT XUMUUECKUX PeaKLUii»
3. KonuuecTBeHHbIE OTHOLLIEHNUS B 3 1 - KonTponbHast pabota Nel «IlepBoHauasbHbIe XUMIUeCKHe TTOHSITHS, XUMHUECKHe
XUMHUHU (hopMyJIbI M ypaBHEHUsI» 3arpsi3HEHHOW 1TOBAPEeHHO COi»

Pazgen «Ileproguueckuii 3aKOH U MeprUoJuecKast CucTeMa XuMuueckux iemeHnToB [.11. MengeneeBa. CTpoeHre aToMa. XuMuuecKast CBsi3b. OKUCIUTE/TbHO-BOCCTAaHOBUTE IbHBIE peakLi», 15u

4.  CrpoeHue aToma 7 1 - KouTponbHast pabota Ne2 «ITepriouueckast CUCTeEMa XMMHUUECKHX 3IEMEHTOB
[.J. MengeneeBa. CTpoeHHe aToMa»
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[Nepuoanueckuii 3aKOH U
repuoJnueckKast CucTeMa XUMUUYeCKUAX
anemeHToB [I.VI. MeHzeneeBa

5.CtpoeHue BeljecTB. XUMHYecKast
CBSI3b.
OKUC/IUTe/TbHO-BOCCTaHOBUTE TbHbIE
peaxiiu

KonrposbHasi paboTa Ne3 « XuMHUeCKas CBS3b»

Pa3nen «BaxkHeli1ye mpeicTaBUTe/ I HeOPraHWMUeCKUX BeILecTB», 354

XUMHUUECKUX PeakLui

6. Kucnopog. Bogopog. 14 2 IMpakTrueckasi pabota Ned «IToyueHue KMCI0pPOAa U U3yUYeHHE ero CBOMCTB»
IMpakTrueckasi pabota Ne5 «ITosyuyeHue BOJOPO/a U U3yUeHHE ero CBOWCTB»
KouTposnbHast pabota Ned «Kucnopog. Bogopog»

7. Bopa. PactBopsl. 5 1 IMpakTuueckasi pabota Ne6 « [IpUroToB/ieHe paCTBOPOB C OTIPe/ie/IeHHOM
MacCOBOH /10Jield paCTBOPEHHOTO BeIleCTBa»

8. Teopust 5/1eKTPOUTHUECKOM 5 -

Jyccolyarnyu

9. BaxkHeiime Knacchbl 11 1 KouTponbHast paboTa Ne5 «OCHOBHBIE K/1aCChl HEOPraHUUECKUX COeJUHEHHUI

HeopraHu4ecKux CoeJMHeHUH IMpakTuueckasi pabota Ne7 «PellieHre 3CKCIIePUMEHTAIBHBIX 3a/1au 110 TeMe
«OCHOBHBI€e K/1aCChl HEOpPraHM4YeCKUX CoeJUHeHU»

Pasfien «BellecTBO ¥ XMMUUECKHe PeakLu», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

9 K/IACC

Tembl

KosmmuectBo yacos

B Tom uncne

Ha KOHTPOJIbHbIE

paboThI

Ha MpakThu4yeckKue

paboTsI

Ha3Banwus pabot

Pasgen «IloBTOpeHue u yriy6ieHre 3HaHHH OCHOBHBIX pa3Zie/ioB Kypca 8 Kiacca «BelecTso U XUMHUeCKre peakiun», 104

TMoBTOpeHHUe U yriay6sieHre 3HaHHH 10 1 2 IMpakTrueckast pabota Ne 8 «Peakiii HOHHOTO 06MeHa»

OCHOBHBIX pasflefioB Kypca 8 kyacca IMpaktryeckas pabota Ne9 «KauecTBeHHbIE peakLiM B PACTBOPE»
KourposbHast pabota Ne 6 «31eKTPOMUTAYECKAs JUCCOLMALIUS»

Pazgen «MeTasbl ¥ MX coefuHeHUs», 209

1. O61Me CBOKMCTBA META/I/IOB 4 - -

2.Mertanbl U UX COeUHEHNUS 16 1 1 IMpakTrueckast pabota Nel3 «PerieHne 3KCIieprMeHTaIbHBIX 3a/a4 110 TeMe

«MeTasnbl U UX COeJUHEHUSI»»
KonrponbHas pabora Ne8 «MeTasibi»

Paspen «Hemetannsl IV-VII rpynn u ux coefiuHeHus», 244
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3.0611ast xapaKTepHUCTHKA
XMMHAYeCKUX 371eMeHTOB Vila
rpynmnsl. ["ajioreHs.

4.06111as1 XapaKTeprCTUKa
XUMHUYECKUX 3/1eMeHTOB Vla
rpynmnbl. Cepa v ee coe[JMHEHHUSI.

5.0611ast XxapaKTepUCTUKA
XMMHUUECKHX 3/IeMeHTOB Va
rpynmsl. A3ot, poctop u nx
COeIMHEeHMUSI.

IMpakTrueckast pabota Nel0 «ITosyyeHre aMMHaKa 1 U3y4yeHHe ero CBOHCTB»

6.0611as1 XapaKTepUCTHKa
XUMMUECKHUX 3/ieMeHTOB IVa
IpYIIbL. YT1epo, KPeMHHUH U UX
COeTUHEeHMS.

IpakTrueckast pabora Nell «IToyueHue yriaeKUcIoro ra3a v U3yueHHe ero CBOMCTB»
TMpaktrueckas pabota Nel2 «PelrieHre 3KCIepUMEHTaTbHBIX 33/1au M0 TeEMe
«Hemetanss! IV-VII rpynn u ux coeguHeHUN»»

KonrtponsHasg pabora Ne7 «HemeTauis»

Pa3szen «IlepBoHaua/IbHbIE XUMUUECKHE TTOHATHSE 00 OpraHMyYeCcKUX Bemjectsax», 10u

7. IlepBoHauanbHble XUMUUECKHUe
TIOHSITHSI 00 OpPraHNYeCcKuX
BelllecTBax

10

Pa3nen «O60611eHre MaTeprarna 1o Kypcy «HeopraHuueckasi XUMHs», 44

13. Xumus 1 oKpysKatolas cpefa.

1

14. O606111eHHE MaTepHana 1o
Kypcy «Heopranuueckast XUMHsI»

3

KonTponbHast pabota Ne9 «VIToroBast paboTa 3a Kypc HeOpraHn4eckoi XUMHH»

Bcero 136 u
8 K/TIACC

(2 u B Hepiemt0, Bcero 68 u)

MNpuMepHble TeMbI,
pacKpbiBaloLMe JaHHbI pasgen
nporpammesl,

U KOJIMYECTBO YacoB,
OTBOAMMOE Ha UX U3yyeHune

OcHoOBHOe cofiep)kaHue

OCHOBHbIE BUAbI AeATENbHOCTU
obyuarowmxcs

Pa3jen 1.IleppoHayaibHble XUMHYeCKUe NOHATUA(14 u)
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Tema 1. XuMuna — Ba>kHas
o6nacTb ecTeCTBO3HAHUA U
npaKkTNyecKon
peaTenbHocTUYenoBeka
(4u4)

Xumus B cucteme Hayk. Posib XuMuv B XU3HU
yesioBeka. Tena n BeulectBa. Pusnyeckme CBONCTBA
BewlecTB. [lpaBuna 6e3o0macHOro obpalieHuss ¢
BellecTBaMM U1 1abopaTopHbIM  060pyAOBaHMEM.
Unctble BelwlectBa 1 cMecn. Cnocobbl pasgeneHunst
cmeceln. [ToHATE O METOAAXMO3HaHVS B XYIMUN.
AeMoHcTpaumnm
1. labopaTopHoe 0b6opyAoBaHwMe.

2. PasznnyHble BUAbLI XUMNYECKOW NOCyAbl. 3.
O6pa3sLubiseLecTs.

4.Cnocobbl pa3geneHus cMecel
(dnnbTpOBaHMe,BbINapVBaHue,

ANCTUANALMSA, XpoMaTorpadus).
Jla6opaTopHble N NpaKkTnyeckue paboTbl
/1abopatopHble OrbiThbi:

OnucaHne  M3MYeCKNX  CBOWCTB
BellectB. PasgeneHve cmecn ¢
MOMOLLI0  MarHuTa. [IpakTmnyeckuve
paborb:

Ne 1. JlabopaTopHoe obopyjoBaHMe U MNpUeMsbl
06paLLEeHNSIC HAM

N 2. OUMCTKA 3arpsA3HeHHON MOBapeHHOM conu

PackpblBaTb CMbIC/ M3yYaeMbIX MOHATUIA C MOMOLLbHO Mejarora.
PackpbIBaTb PO/ib XIMUM B MPUPOAE U XN3HU Ye0BEKa, eé CBS3b C APYTrMNA
Haykamu.PasnmuaTtb YMCThble BELLLECTBA M CMECU; O4HOPOAHbIE M HEOAHOPOAHbIE
cmecy; Paznnyatb pusnyeckme n XMMmMYeckmne SBeHNs C ONopori Ha
onpegeneHus.
Onpegensitb NPU3HAKM XMMNYECKMX PeakLUi 1 YCI0BUS NX MPOTEKaHUS.
CnezoBaThb NpaBuIaM MoJib30BaHWA XMMUYECKOM NocyAol 1 1abopaTopHbIM
obopyAoBaHMeM, aTakxXe NnpaBuiam obpaLleHns C XMMUYeCckKMU BeLLecTBaMm B
COOTBETCTBUN C
WHCTPYKLMUSIMU MO BbINOJIHEHMIO MPAKTUYECKUX paboT Mo KOHTPOIEM Mejarora.
MnaHMpoBaTh 1 MPOBOAUNTE XUMUYECKIA SKCMEPUMEHT MO U3YUEHMHO U ONUCAHNIO
b131YECKNXCBONCTB BeLLeCTB, CNOCOBO0B pa3geneHns CMeceli BeLLeCTB Noj
PYKOBOZCTBOM Megarora c
06CyXaeHVeM nnaHa paboThl.

MNcnonb3oBaTk Npu BbIMOMHEHWMN yYebHbIX 3a4aHNIA 1 B MpoLiecce NcCieoBaTeNbCKo

JesiTeNbHOCTM HayYHO-MOMNYASIPHYIO INTEPATYPY XMMUYECKOTO COAepXKaHWs,
CnpaBoYHbleMaTepuansl, pecypckl IHTepHeTa Nog pykoBOACTBOM Mejarora.

BbicTpanBaTh pa3BépHYTbie MUCbMEHHbIE 1 YCTHbIE OTBETHI C ONOPOIA Ha MHbOPMaLMIO 13

y4ebHMKa 1 CNpaBOYHbIX MaTePManoB, F(PaMOTHO MCMOb30BaTb N3YUYeHHbI
MOHATUIHBIAANNAapaT Kypca XMMmmn
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Tema 2. BewiectBa
N XUMU4YecKkue peakumu
(74)

ATOMbI 1 MONeKy/bl. XUMUYecKne 31eMeHTbl. 3HaKu
(CMBOJIBI) XUMUYECKNX 3neMeHTOB. OTHoCKTeIbHadA
aToMHas Mmacca. [lpocTble 1 CNOXHble BeLlecTsa.
ATOMHO- MOJIEKYNIAPHOE yueHne.

XvMnyeckass  ¢opmyna. BaneHTHoCTb aTomoB
XUMUYECKUX 3/IEMEHTOB. 3aKOH MOCTOAHCTBA COCTAaBa
Bewjects. OTHOCUTENIbHAA  MOEKy/lsApHas  mMacca.
MaccoBasg  fonss  XMMUYECKOro  31emMeHTa B
CoeVHEHWN.

dunsnyeckmne N XmMmyeckme aBneHus. XmmMmmyeckas
peakuma M eé npusHaku. YpaBHEHUS XUMUYECKNX
peakumnii. 3aKOH COXpaHeHUs Maccbl Belects Tunbl
XUMNYECKUX peakuuii  (coeanHeHne, pasfoxeHue,
3ameLleHue, ObMeH).

M. B. /IOMOHOCOB — yHYEéHbIV-3HLNKOMEANCT.

J.eMoHcTpauum

dusnyeckme aBneHNs (pacTmpaHmve caxapa B
CTYMKe,KuneHve N KOHAeHcauusa BoAbl U T. 4.).
Xnmmyeckme AsBneHns (ropeHne cBeyn, pasnoxeHve
caxapa, B3aMMoJencTBme CepHOI KUCIOTbI €
xnopuaombapus,

pasnoxeHue ruapokcraa meau(ll), B3aauMoaencTeme

MNpUMeHsTb eCcTeCTBEHHO-Hay4YHble MeTOAbl MO3HaHWA (B TOM Yncie HabnogeHne,
MOZeNnMpoBaHue, 3KCNepPUMEHT) 1 OCHOBHbIE ornepaun MblCAUTENbHON AeSTeNbHOCTY
(cpaBHeHMe, kKnaccndukaums) ANA N3yyYeHns BeLLEeCTB U XMMUYECKMX peakLinii C onopomn
HaaNropuTM UK CXeMbl.

PackpbiBaTb CMbIC/ U3yYaeMbIX MOHATU 1 3aKOHOB Y MPUMEHSATE 3TU MOHATUSA NPy
OMNMCaHNNCBONCTB BELLECTB 1 UX NPeBpaLLeHniA C ONOPOoI Ha MAaH 1 KtoYeBble CN0Ba.

PaznnuaTb dmsmyeckmne n xmmmyeckme iBieHms, 06 bACHATb UX CYLLHOCTb C TOUKM
3peHVAaTOMHO-MOEKYNSPHOIO YYeHMs C ONOPOoIi Ha onpeAeneHns 1 CXeMbl.

Onpeaensitb NPU3HaKM XMMNYECKNX peakL i, yCI0BUA X MpoTeKaHus.

O6BACHATE CYLLHOCTb GU3NYECKMX N XUMNYECKUX ABNEHWNI C TOYKN 3peHns
aTOMHO-MO/IEKYIAPHOIO YYEHUS C CNOMb30BaHMeM B13yaabHOM Onopbl.

KnaccndumuympoBaTtb XMMmyecke peakuum (Mo YACay 1 COCTaBy pearvpyroLwmx
06pa3yroLLNXCS BELLEeCTB) C ONOPOM Ha CXeMbl.

CocTtaBnsaTb GOpMybl BUHAPHbLIX BELLLECTB MO BaJ€HTHOCTY 1 OnpeaensTb
BaJIeHTHOCTb NOPOpMynam BeLLEeCTB C OMOPOA Ha aITOPUTM YUebHbIX eACTBUIA.

PaccTaBnaTh KO3QOULMEHTEI B ypaBHEHUAX XMMNYECKX PeakL il C ONopo Ha
anropuTMy4e6bHbIX 4eNCTBUIA.

CnepoBaTb MpaBuiam NoJib30BaHWA XMMNYECKO NOCYA0M 1 NabopaToOpPHbIM
0bopysoBaHMeM, a Takxe NpaBuiam obpaLLeHns C BeLlecTBaMy B COOTBETCTBUN C
WHCTPYKLUMUSIMU MO BbINOJIHEHNH0N1a60paTOPHbBIX XMMUYECKMX OMbITOB NMOJ KOHTPO/IEM
negarora.

Mcnonb3oBaTh Npu BbIMOJIHEHWN YYebHbIX 3a4aHWIA 1 B NpoLecce ncceioBaTensCckomn
AeATeNbHOCTU HayYHO-MOMYAAPHY NTepaTypy XMMUYECKOro CoAepXaH s, CpaBoYHble

54




Xenes3a C cepoii, B3anMoaelicTBIMe xenesa c
pactsopomMconu Mean(Il)).
OnbIT, UAOCTPUPYIOLLNIA 3aKOH COXPaHEHMS MacChl.

JlabopaTopHble U NpaKTu4yecKkue paboTbl
/1abopaTopHbie OrbIThi:

MpurMepbl dU3NYECKNX ABNEHUI (NNaBneHne
BOCKa,TasiHMe NibAa).

MprMepbl XMMUYECKNX SBAEHWI (MpOoKannBaHme
MeZHONPOBOIOKN, B3aUMOAENCTBME Mena C
KncnoTon).

Mogenvn aToMOB 1 MOJIEKY/I.

IMpaktyeckas pabota Ne3. TIpu3HaKK IPOTEKAHUS
XUMUAYECKUX peakLui.

BbiqyucneHus

— OTHOCUTENbHOW MOJIEKYIAPHON MaCChl BELLECTB;
— MaCcCoBOW A0V XMIMUYECKOro 3n1eMeHTa No
dopmynecoeinHeHUs

MaTepuanbl, pecypchl VIHTepHeTa Mo pyKoBOACTBOM Nejarora.

BbICTpanBaTh pa3BEPHYTbIE MUCbEMEHHbIE Y YCTHbIE OTBETHLI C OMOPO Ha MHGOPMaLMIO 13
y4ebHMKa 1 CripaBoYHbIX MaTepUanoB, (PPaMOTHO UCMONb30BaTb U3YYeHHbI
MOHATUIAHbIRaNNapaT Kypca XMmmnm

Tema 3. KonnuecrBeHHbIe
OTHOLIEHUS B XUMHUH (3u)

KonnuectBo BewtectBa. Monb. MonspHass macca.
3akoH ABoragpo. MoaspHbIi 06EM rasoB. PacyeTbl no
XMMUYeckon popmyne. PacyeTbl MaccoBol  onu
XUMNYECKOro 31eMeHTa B COeAMHEeHWW, KOnn4vecTBa
BeLLeCcTBa, MONSIPHOM Macchl. Pac4éTbl MO XMUYECKNM
YPaBHEHUSAM.

JemoHcTpauns:

- 06pasLbl BeLLeCTB KOIMYeCTBOM OANH

MOJIbBbluuncieHVs:

-pacyeT no Gopmyse 1 N0 XMMNYECKOMY YPaBHEHNIO

PackpblBaTb CMbICA U3yYaeMbIX MOHATUI U MPUMEHSATL 3TN MOHATUS, a Takke
N3yYeHHbIe3aKOHbI U TEOPUN ANS PeLLeHs PaCUYETHbIX 3a4aY C MOMOLLIbHO
neaarora.

BbIUMCNATL MONSPHYHO Maccy BeLLecTB; KONMYeCTBO BelLlecTBa, 06bEM rasa, Maccy
BelLeCTBa COMNopori Ha obpasew, Ha PopMyIbl;

MpoBOANTL PACYEThI MO YPaBHEHMAM XMMNYECKMX peakLnii C onopoin Ha obpaseL,
aNropuUTMyUYebHbIX SeACTBUIA: KoNM4YecTBa, 06bEMa, MacChl BeLLecTsa no
N3BECTHOMY KO/INYECTBY,
06BbEMY, Macce peareHTOB UM MPOAYKTOB peakLnu.

BeicTpanBaTe pa3BépHyTble MUCbMEHHble W YCTHble OTBeTbl C OMOpol Ha
MHPOPMaLMIO N3 y4ebHKa 1 CNPaBOYHbIX MaTepUanoB, FPaMOTHO MCMONB30BaTb
W3yYeHHbIV NOHATUIHbIRANNAapaT Kypca XM C MOMOLLIbHO NMeaarora.

Pasgen 3. Mepuogunyeckuii 3akoH u Neproanyeckas cmcTemMma XMmMmmyeckmx anemeHTos [. U.
MeHpeneeBa.CTpoeHue aTOMOB. XuMuU4yeckas cBsisb. OKUCANTENbHO-BOCCTAHOBUTE/IbHbIE

peakuwnu (15 4)

Tema 4. CtpoeHue aTtomMa.
MNMepuoanyecknin 3aKoH u
Mepuogunyeckas cucrema
XUMUYECKUX 3/IEMEHTOB

L. U. MeHngeneesa. (7 4)

MepBble MOMbLITKM KAACCUPUKALMN  XUMUNYECKNX
31eMeHTOB. [ToHATME O Tpynnax CXOAHbIX 3/IeMEHTOB
(WwenoyHble 1 WeSoYHO3eMe/NbHble  MeTajllbl,
ranoreHbl, WHepPTHble Trasbl). 3J/1eMEHTbl, KOTOpbIe
06pa3syroT amMpoTePHbIE OKCUABI U TVAPOKCUAbI.

Mepurognuecknin 3akoH. Mepunognyeckas cucrema
XUMNYECKNX 3/1IeMeHTOB 4. n.
MeHgeneeBa. KopoTtkonepuogaHas "

PackpbiBaTb CMbIC/T MEPUOANYECKOrO 3aK0Ha Moj, pyKOBOACTBOM Mejarora.

MNMoHMMaTb CyLlecTBOBaHME MNeproaMYeckor 3aBUCUMOCTI CBOMCTB XMMNYECKNX
3/1eMeHTOB(M3MeHeHMe PajnyCcoB aTOMOB U 31eKTPOOTPULLATENBHOCTA) U UX
coeNHEeHN OT
NON0XEeHWs B NePUOANYECKON CUCTEME U CTPOEHMSA aTOMa C MCMOAb30BaHNEM CXeM U

Tabnuu,

YcTaHaBAMBaTb CBS3b MeXAY MON0XEHMEM d/IeMeHTa B MepuoSMYveckor cncteme
CTpOeHuemero atoma (CoCTaB 1 3apsi A4pa, obLLee YMCI0 3N1eKTPOHOB U
pacnpegeneHve nx no
3NEKTPOHHLIM C105IM) N0 06pasLy.

js)e)




AHHonepuogHas Gopmbl

|_|pOI'HO3I/IpOBaTb XapakTep n3MeHeHNA CBOWCTB 3/1EMEHTOB U NX COEAI/IHEHI/II7I no
rpynnam mnnepnogam nepI/IOAI/I‘-IECKOI7I cncTtemMbl C NTOMOLBHO Negarora.
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Meprognyeckolr cncTteMbl XMMUYECKUX 31eMeHTOB
A. V. MeHpeneeBa. Mepurogbl v rpynnbl. Prsmnyeckmin
CMbIC/T MOPSAKOBOro HOMepa, HOMepOB Mepuoja w
rpynmnbl 3fieMeHTa.

CrpoeHvie atomoB. CoctaB aTOMHbIX fAjep.
U3oTtornbl.  OnekTpoHbl.  CTpoeHmMe  31eKTPOHHbIX
060/104eK aTOMOB NepBbIX 20 XUMUYECKNX 3N1eMEHTOB
MNepuognyeckori cuctembl  A. W  MeHpeneesa.
XapakTepuctika XMMWYeckoro 3/iemMeHTa Mo  ero

nonoxenuto B lepuognyeckon cucteme A. W.
MeHgeneeBa.

3aKOHOMEPHOCTU U3MEHeHUs1 paguyca aromMosB
XUMUYECKUX — 3/IEMEHTOB, METanIN4ecknx

v HeMeTan/Im4eckux CBOVICTB Mo
rpynnam v repuogam. 3HadeHuve [leprogmnyeckoro
3akoHa u [lepriognyeckosi cucTeMbl XUMUNYECKUX
3/1eMEeHTOB A4J11 Pa3BUTUA Hayku v npaktvuku. 4 U,
MeHgenees — y4éHbIV Y PaXAAHUH.

JeMOoHCcTpauum
KopoTkoneprogHas v gAMHHOMNepunogHas
dopMbl MNeprogmnyeckon cucTeMbl XMMNYECKNX
snemeHTOB/A. V. MeHzeneeBa.
O3HakoMneHuve c 0bpasLamm MeTanloB U HEMeTaN/oB.
JlabopaTopHble U NpaKTu4yecKkue paboTbl
/1abopaToOpHbIVi OMNBIT:

B3sanmogeiicTeure rugpokcmnaa UmMHKa ¢ pactBopamu
KNCNOT U Lenoyen

XapakTepr3oBaTb XMMUYECKME 31eMeHTbl MepBbiX TPEX NePUOAOB, KaINS, KanbLus
no nxnonoxeHuto B Neprogunyeckoii cncteme . . MeHgeneesa.

CnepoBaTb NpaBuaamM 6esonacHor paboTsl B nabopaTtopum Npu UCNob30BaHWN
XMMUYECKOMMnocy bl 1 060pyA0BaHMA MO KOHTPOEeM nejarora.

BbiCTpanBaTh pa3BépHYTble MUCbMEHHbIE 1 YCTHbIe OTBETHLI C OMOPOA Ha MHGOPMaLMIO 13
y4ebH1Ka 1 CripaBoYHbIX MaTepu1anoB, (PaMOTHO UCMONb30BaTb U3YYEHHbI
NOHATUIAHBIRaNNapaT Kypca XMMUKM Noc/e CTPYKTYPUPOBaHWSA MaTepuana c
MNCMONb30BaHNEM KIVLLE.

Mcnonb3oBaTb Npu BbIMOHEHWN YUebHbIX 33JaHWI TeKCTbl y4ebHMKa nocnie
CTPYKTYpPUPOBaHMA MaTepunana, CnpaBoYHble MaTepuans (Meproanyeckyto cuctemy
XMMUYeckux anemeHToB J. V. MeHgeneeBa, TabivLy pacTBOPUMOCTU KACAOT,
OCHOBaHWI NCoNeil B BOAe, 3N1eKTPOXUMUYECKNI PAS HaMpsXXeHW MeTanios).
Mcnonb3oBaThb Npy BbINOAHEHWW YHeBHbIX 3a4aHNiA 1 B NpoLiecce
nccnefoBaTeNbCkol AeATenbHOCTU HayYHO-MOMYAAPHYIO IUTePaTypy XMMUYeCcKoro
cofepxxaHus, cnpaBoYHbIeMaTepuansl, pecypcsl IHTepHeTa Nog pykoBOACTBOM
neaarora

Tema 5. CTpoeHue BeliecTB.
XumMuuyeckas CBf3b.
OKHCTUTE/THHO-
BOCCTaHOBUTE/IbHbIE PeaKI[uu
(8

XuMmuueckas cBsi3b. KoBaneHTHas1 (1o/1sipHas ¥ HerosisipHast)
CBSI3b. D/1eKMpOOMpuyamenbHOCMb AMoMO8 XUMUYECKUX
snemeHmog. VIoHHast cBsi3b. Tunbl Kpucmaniuyeckux peulemok.

CreneHb OoKMncneHms. OkucnnTenbHo-
BOCCTaHOBUTE/IbHbIE peaKkLnin. I'Ipou,eccu oKncneHmna
n

BOCCTaHOBNEHUS. OKUCAUTENN 1 BOCCTAHOBUTE/.

JleMoHCTpanyu
OKUCIUTeTbHO-BOCCTAHOBUTE/IbHBIE PeaKL[H: TOpeHue,
peakL{uy pas/ioKeHusl, CoeIMHEeHUs

PackpbIBaTh CMbIC/ U3y4aeMbIX TIOHSITH 110/} pyKOBOACTBOM Iejarora.

OrnpefensTb BUJ, XMMUYeCKOH CBSI3U B COeJUHEHNU C HCII0/Ib30BaHUEM CXeM.

OrmpefiensATh CTeIeHb OKUCIeHNsT XMMHUUeCKOro jieMeHTa 10 (hopMyJie ero CoeJiHeHNs C
WCTIO/Ib30BaHUEM a/lrOpUTMa.

OnpefensTh 5/1eMeHT (BelleCTBO) — OKUCIIUTe/Tb U 3/IeMeHT (BeLleCTBO) — BOCCTaHOBUTE/Ib.

OOGBSACHATH CYLLIHOCTb MPOLIECCOB OKUC/IEHHS] U BOCCTAHOBJIEHUS.

CocCTaB/sTh 371€KTPOHHBIN Oa/laHC C YYETOM YMC/Ia OT/aHHbIX M MPUHSATBIX 371€KTPOHOB.

CocTaB/aTh ypaBHEHHe OKUC/IUTeTbHO-BOCCTaHOBUTE/ILHOM PeaKL|H Mo anroputmy pazbopa
OKHCJIUTe/IbHO-BOCCTAHOBUTE/IBHOM peakIiyu.

Vcnonib30BaTh MPH BBITIOJIHEHUY YueOHBIX 3a/IaHUi TeKCThI yueOHUKa MOC/Ie CTPYKTYPHUPOBAHMS

MarepuaJia, ClIpaBOuHbIe MaTepyasbl (TIepUOANUECKYIO CHCTeMY XUMHUeCKUX 3i1emMeHToB 1. U.
MengeneeBa, Tab/MLy pacCTBOPUMOCTH KHC/IOT, OCHOBAHUH 1 COJleld B BOJIE, 3/IEKTPOXUMHUYECKHUH psify
HanpsDKeHUH MeTasl/ioB)

S/




Pasgen 2. BaxxHelilLume npeacTaBUTENN HEOPraHUYECKUX BELLLECTB
(354)

Tema 6. Kucnopoga. Bogopoa.
(144)

Bo3gyx — cMeck rasos. Coctas Bo3gyxa. Kucnopog
— 3/1eMeHT 1 npocTtoe BellecTBo. O30H. HaxoxaeHune
Kucnopoga B npupoge, ¢usmyeckme n Xmmmyeckue
CBONCTBa. Peakumm ropeHuMst MpOCTbIX U CAOXHbIX
BeLLeCTB. TervioBovi 3QPekT XUMUYECKOU pPeakLmm.
DK30- M 3HAOTEepMUYeckmne peakuuu,

TEPMOXUMUYECKUE YPaBHEHUIS.
MoHATne 06 okcmnaax. Cnocobbl MOAyYeHMa KNCIopoaa
B flabopatopun 1 MPOMBILLIEHHOCTU. NPUMEHeHNe

KMUcnopoaa. KpyroBopoT Kuciopoda B npupoje.
TonnmBo: yrosib 1 MeTaH. 3arps3HeHve BO3JyXa,
ycuneHne  napHukoBoro  3¢dekTa, paspylleHue
030HOBOrOC/01.

Bosgopos — 3nemMeHT ©M MpoOCToe  BeLLecTBo.

HaxoxgeHune Bogopoga B npupoge, dusmyeckre 1
XMMMYeckre CBOMCTBA (Ha NprMepe B3auMoaencTems
C HeMeTannamMu 1 OKCUAAMU MeTafioB), MPUMEHeHMe,
€r1oco6si nosy4deHus. NoHsATne o KucnoTax KncnoTsl v
conw.

JeMoHcTpauumn

B3anmogeictene ¢pocdopa, cepbl 1 kenesa c
KMCNOPOAOM(BO3MOXHO MCMOb30BaHMe
BUAEO0O0MbITOB).

OnpegeneHve cogepxaHns KNCIOPOAa B BO3AyXxe.
OnbIThl, L6 MOHCTPUPYIOLLME YCI0BUA
BO3HWKHOBEHUS NNpPeKpaLLeHNs ropeHus.

JlabopaTopHble U NpakTu4yecKkue paborbl

J1abopatopHbIVi OrbIT:

O3HakoMneHue c 06pasuyamMm OKCUA0B.
lpakTuyeckasa pabora:

Ne 4. Mony4eHune KNCNOPOoAa, U3yYeHne ero CBOMCTB.
IMpakTrueckast pabota Ne5. TTonyueHre BOAOpPOAA U U3yUeHHe
€r0 CBOMCTB.

Bbruucnenus
— MOJIEKYNAPHOM MacChl KNCI0POAA M 030Ha Ha
OCHOBaHWM aTOMHOI MacCCbl XUMNYECKOTo d1eMeHTa

PackpbiBaTb CMbIC/T U3yYaeMbIX MOHATUM Y MPUMEHATE 3TN MOHATUSA NPW ONNCaHUIN
CBOICTBBELLECTB 1 X NPeBpPaLLEeHUIA C UCMONb30BaHNEM OMOPHbIX CI0B U KAuLLe.

XapakTepu3oBaTb (OMNNCbIBATb)c onopoli Ha naaH, cxemy, Kpamkyro 3anuch
COCTaB BO3A4yXa, M3nUecKmne N XMmmnyeckie CBOMCTBa KMCI0poAa, Crocobbl ero
nonyyeHus,MprYMeHeHne 1 3Ha4YeHVie B NPUPOoJe 1 XXU3HW YesioBeka.

CpaBHVBaTb peakuyv ropeHus 1 MmeAJIeHHOro OKNC/IeHUA C NpeaBapuUTebHbIM
o6CyxaeHneMnapaMeTpoB CPaBHEHNS.

Cobupatb NprbopbI AN NONYYEHUSI KUCN0POAa (BbITECHEHNEM BOAbI U

BO3Ay)(a).PaCI'IO3HaBaTb OMNbITHbIM I'IyTéM KNCNnopoj noj KoHTponem

negarora.

Mcnonb3oBaTb XMMMUYECKYH CUMBOJIMKY ANst cCOCTaBneHns GopMyn BeLLecTs,
MONEeKYNAPHbBIXYPAaBHEHUIN XUMUYECKNX peakLMii C y4acTMeM KUCI0POoAa.

OB6BACHATL CYLLIHOCTb 3KOMOMMYeckX NpobaeM, CBI3aHHbIX C 3arpsisHEHVEM BO34yXa.

CnepoBaTb NpaBuiam 6e3onacHo paboTbl B 1abopaTopui Npm NCNOb30BaHUN
XMMUNYeCcKoNocyAbl 1 060pyA0BaHNA MO KOHTPOAEM Mejarora, a Takxe npasuiam
06paLLeHNs C FOpYNMY BeLeCTBaMu B BbITy.

MnaHMpoBaTb 1 OCYLLECTBAATL Ha MPaKTUKe XMMUYEeCKMe SKCNePMEHTbI, MPOBOANTL
HabtoAeHWs, AeNlaTh BbIBOAbI MO pe3yfibTaTam 3KCNepruMeHTa Noj pyKOBOACTBOM

nejarora.yY4acTtBoBaTb B COBMeCTHO paboTe B rpynne.

Mcnonb3oBaTh Npu BbIMOMHEHMW YUYebHBIX 3aJaHNiA 1 B NpoLiecce
nccneoBaTeNbCkol AesTeNbHOCTU HayYHO-MONYASPHYO INTEPATYPY XMMUYECKOro
coiepXxaHus, cpaBoYHbleMaTepuanbl, pecypchbl IHTepHeTa Nog pyKoBOACTBOM
neaarora.

BbicTpamnBaThb pa3BEépHyTbIe MUCbMEHHBIE U YCTHbIE OTBETLI C ONMOPOV Ha
NHGOPMaLMIO N3yYebHKKa 1 CNPaBOYHbIX MaTe-
pYianoB C ONOPOI Ha M1aH, PaMOTHO MCMO/b30BaTb N3YyYeHHbI MOHATUHbIN
annapat Kypcaxummm

58




Tema 7. Bopga.
PacTtBopbl.lMoHATUE 06
OCHOBaHUAX

Boga. Ee coctaB. CTpoeHune. Mosekyribl.

PU3nYecknecBoVicTBa Bogbl. Boga kak pactBoputesis.

Pactsopebl.

PaCKprBaTb CMbIC/T U3yHaeMbIX MOHATUA 1 NMPUMEHATL 3T MNOHATUA NPK ONMCaHNn
CBOIZCTBBQMECTB n nx HDEBan_LeHMIZ cnoMoulbro neaarora.
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(54)

[ToHATHE O PacTBOPUMOCTY BELYECTB B BOZE. [ToHATHE
O HAaCbIUEHHbIX U  HEHAChILeHHbIX PacTBOPaXx.
Maccosasn pona BewectBa B pactsBope. Pacuyer
MaccoBOl AOAM BellecTBa B pacTBope (MPOLeHTHas
KOHLeHTpaums).

Xumudeckne — CBOVICTBA  BOAbl  (pPas/loxeHue,
peakymu ¢ HaTpuem, OKCUAOM KalbLus, OKCUGOM
cepbilV [ToHATHE 06 OCHOBaHWAX. POJIb pacTBOpPOB B
rnpupoje v B XU3HU dYesnoBeka. KpyrosopoT Bojbl B
rpupoge. 3arpssHeHne npupoaHbIX Bog. OxpaHa un
0UUNCTKA NPUPOAHbLIX BOJ,.

JeMoHcTpauum

DNeKTPOoNn3 BOAbl; CUHTE3 BOAbl; B3aMMoJelicTBre
BoAbl cMeTannamm (Na, Ca) (BO3MOXHO
MCronb30BaHue

B/leomMaTepunanos).

PacTBopeHue BeLecTB C pa3INYHOM PpacTBOPUMOCTBIO.
NccnegoBaHme pacTBOPOB KUCNOT U LLefoYel ¢
MOMOLLbIOVHANKATOPOB.

Jla6opaTopHble U NpaKTu4ecKkue pabotbl
lpakTnyeckas pabora:

Ne 6. [TproToBneHve pacTBOPOB C
onpezenéHHonMaccoBoin gonei
pacTBOPEHHOrO BeLlecTBa.

XapakTepu3oBaTb pusmyeckme N XMMnYeckne CBOMNCTBA BOAbI, €€ poJib Kak
pacTBopuTeNns BMIPMPOAHbIX MPOLIeccax C ONMOpPOow Ha NiaH 1 CXemy.

CocTaBNsATb ypaBHEHUA XMMNYECKNX peakLmii C y4acTueM Bobl C ONOPOI Ha cxemy.

O6BACHATL CYLLHOCTb 3KONOrMYecKnx Mpobem, CBA3aHHbIX C 3arpsA3HeHnem
NPUPOAHbLIX BOA,CNOCOBbLI OUYNCTKM BOAbI OT NMpUMeceid, Mepbl MO OXpaHe BOJ OT
3arpsisHeHNs Nocne NpesBapuTebHOro CTPYKTYPUPOBaHUSt MaTeprana.

MnaHMpoBaThk 1 OCYLLECTBASATL Ha MPaKTUKe XMMUYECKMEe IKCNePUMEHTbI, MPOBOAUTb
HabnoaeHWs, genaTb Bbl-

BOAbI MO pe3y/bTaTaM aKCnepyIMeHTa Noj KOHTPOoAeM nejarora, C Cno/ib30BaHneM

KnvLe.

CnepoBaTb NpaBuiaM 6e30nacHon paboTbl B 1abopaTtopuim Npu NCNoAb30BaHNN
XVIMUNYeCKoNnocyabl 1 060pyA0BaHNS MO KOHTPOIEM nejarora.

MpoBOANTE BbIUNCAEHWS C MPUMEHEHEM MOHATUS «MaccoBas 405 BelllecTsa B
pacTBope» cornopoui Ha Gopmyebl.

MNcnonb3oBaTk Npu BINOAHEHUN y4ebHbIX 3aaHNI U B NpoLecce nccneoBaTeNbCkoi
AesiTeNbHOCTM Hay4YHO-MOMYASPHYIO IUTepaTypy XMMNYECKOro CoAepxKaHus,
CnpaBoYHblemMaTepuanbl, pecypcbl MIHTepHeTa nog pykoBOACTBOM neAarora.

BbicTpavBaTb pa3BépHyTbIe MMCbMEHHbIE 1 YCTHbIe OTBETHI C ONOPOo Ha MH$opPMaLMIo
13 y4ebHMKa 1 CNpaBOYHbIX MaTepPmanoB, rPaMOTHO MCMO/b30BaTb N3YUeHHbI
NOHATUIHBINANNapaT Kypca XMMUmM nocae npeABapmuTensHOro CTpYKTYpPUpPOBaHUS
MaTepuana.
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Tema 8.
dneKTponuTnyeckas
Auccoumaums.
XumMmmnueckmne peakuum B
pacTBopax

(54)

Teopus 3/1eKTPOJIMTHYECKON JUCCOLUALIH.

OneKTposMTHYUeCKass — JUCCOLMAIWs.  OJIEKTPOJIMTBl U
He3/1eKTpouThL. KaTHoHBI, aHWOHBL. MexaHusm duccoyuayuu
eewjecms ¢ paziuuHbIMU eudamu xumuyeckol cessu. ITonsmue
ocmeneHu ouccoyuayuu. CUmbHbIe U crabble 371eKTPOJINTHL.
Peak1uy MOHHOTO OOMeHa. Y C/IOBUsI MPOTeKaHUsT peaKL|i
HOHHOro 06MeHa /10 KOHLa. [Io/HbIe U COKpalLEHHbIE OHHbIE
ypaBHeHHUs XuMHUYecKde — CBOMCTBa

peaKruii. KUCJIOT,

OCHOBaHWI W cojeli B CBeTe Tpe/CTaB/ieHUd 06
3JIEKTPOJIUTHYUECKOH rccolaii. KauecTBeHHble peakiiy Ha
KaTUOHbl Y aHWOHBL: WOHBI X/IOpWA-, Opomuz-, HOAUA-,
cynbar-, KapboHaT-, cUnrKat-, pocdaT- aHUOHBI; TUAPOKCHI-
WOHBI; KAaTHOHbI aMMOHHs, MarHus, KajblLiUs, aJFOMHHUS,
Kenesa (2+) u (3+), Meau (2+), LMHKa, MPUCYTCTBYIOILKE B

BOJHBIX paCTBOpax.

PackpbIBaTb CMbIC/ U3yYaeMbIX MOHATUI, @ Tak)Ke CMbIC/1 TEOPUM 1EKTPOSIUTUNYECKON
AMccoLMaLmn C ONOPO Ha CXeMbl.

O6BACHATE NPUYMHbBI 31EKTPONPOBOA-

HOCTV BOAHbIX PACTBOPOB C MOMOLLbO MNejarora.
CocTaBnsATb ypaBHEHNS ANCCOLMALMN KUCIOT, LLeNoYe 1 coneld, NonHble 1
COKpaLLEHHbIENOHHbIE YpaBHEHWS XMMNYECKNX peakLmii MOHHOro obmeHa.

MnaHMpoBaTk 1 OCYLLECTBASATEL Ha MPaKTMKe XMMUYECKMEe 3KCMePIMeHTbI, MPOBOANTL
HabntoLeHWs, AeNnaTh BbIBOAbI MO pe3ybTaTaM IKCrepuMeHTa nocie npessapuTesbHol
paboThbl.

CnepoBaTb NpaBuiam 6esonacHo paboTbl B 1abopaTtopmv NpU NCMOb30BaHUM
XMIMUNYeCKoNnocy bl 1 060pyA0BaHNS MO KOHTPOIeM nejarora.

MpPON3BOANTL BbIYNCAEHNSA MO XUMNYECKM yPaBHEHUSIM.

BbicTpanBaTh pa3BépHyThIe MUCbMEHHbIE 1 YCTHbIE OTBETHI C OMOPOIA Ha MHOPMaLIMIO 13
y4ebHMKa 1 CNpaBOYHbIX MaTePMaNoB, FPaMOTHO UCMOAb30BaTb U3YUYeHHbI
MOHATUIHBIRANNapaT Kypca XMMum nocae npeABapmuTensHOro CTPYKTYpPUPOBaHUS
MaTepuana.

Ncnonb3oBaTk Npu BbINOHEHWN y4ebHbIX 3aAaHWIA 1 B MpoLiecce ncciesoBaTenbCKom
[esATeNbHOCTU Hay4YHO-MONYAAPHYIO INTEePaTypy XMMNUYECKOT0 CoAepXKaHus,
CNpaBOYHble
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AeMoHcTpaunu

SneKkTprYeckas NPOBOAMMOCTb PACTBOPOB
BeLLeCTB;ABV/XEHVE NOHOB B 3/1eKTPUYECKOM
none.

OnMbITbl, UANKCTPUPYIOLLME MPU3HAKM
npoTeKkaHWspeakLmin NOHHOro obmeHa.
Na6opaTopHblie n

npakTnyeckmepaborhbl

/1abopaTopHbIVi OMBIT:

Peakunu noHHoro obmeHa B pacTsopax
anekTponuTos:cynbdata mean(Il) v wénouun,
KapboHaTa HaTpusa 1

CONSHOM KWUCNOTbI, Peakuma HeTpanmnsaumm

MEeXAYTrnapOKCNAOM Kanna n CONSIHOW KNCNOTOM.

BbravicneHust
— MO YPaBHEHUSAM XUMUYECKUX peakLInii

MaTepuasnbl, pecypchl IHTepHeTa noc/ie KOHCYIbTaLMm C MejaroroM
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Tema 9. OCHOBHble
KJ1aCCbl
HeopranquKmx
coepguMHeHuA
(114)

Knaccnouvkaums HeopraHnyecknx coegnHeHnn.
Okcunapl: cocTas, knaccndukaunsa (OCHOBHbIE,
KUC/IOTHbIE, aM@OTEPHbIE, HECO1E06PA3YIOLLNE HA
ripymepe okcuga

yrnepoga ll u okcuga azoma Il), HomeHKNaTypa
lTonyqyeHne v

XUMUMYeckme CBOMCTBa OKCUA0B
(B3aIMOAENCTBYIE CBOAON, KNCNOTaMW,
Leno4vamu).

OcHoBaHWs: COCTaB, knaccudumkaums (LLenoum n
HepacTBOPMMble OCHOBaHWS), HOMEHKNATYpa,
dur3nyecknen xmmmyeckme CBOCTBa
(B3aMmMogelicTBME C OKCUAaMM

HEMEeTaNNoB, KNC/IOTaMW, CONIAMI), CITOCO6bI
riony4eHusi. KncnoTel: COCTaB, knaccudumkauns,
HOMeHKNaTypa, Pu3nyeckme u XmumMmmyecke CBOMNCTBa
(B3aMmogericTBre cMeTan1aMu, OCHOBHbLIMU
OKCUAAMU, OCHOBaHUAMM,

CONSIMU Ha NMpuMepe CONAHOM 1N CePHOM KMCAOT),
Crocobbinony4eHys. Paj akTUBHOCTU METa/OB.
Conwu (cpegHue): HOMeHKaTypa, CNocobbl
nosyyYeHns,B3anMoericTBre conein c MeTannamu,
KmMcnoTamu,

Leno4amm 1 Consami.

leHeTMYecKkas CBA3b MeXAy Kaaccamm
HeopraHM4eckMxcoeanHeHNn. FeHeTYeckme paabl.
[ToHsiTVE 06

am@oTepHbIX TMAPOKCUAAaX (Ha MpUMepPe LINHKa 1
A/THOMUHUS): XUMUYECKME CBOVICTBA B3anMOJericTBue C
KUC10TaMu U LLeSI0YaMU, Pa3/10KEHME rpu
HarpesBaHuu.

JeMOHCcTpauum

O6pa3sLbl HeopraHMYecknx BeLLeCcTB PasinYHbIX
Knaccos.B3anmogencreme pactBopa CEPHON KNCIOTbI C
okcnaom mean(Ir).

Peakuus HenTpanusayun.
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OrmpefiesieHre OCHOBHBIX K/TaCCOB HEOPraHUUeCKHX COeIMHeHHH 10 11ab/I0Hy .

CocTaB/ieHHe CXeM CTPOeHUsI OCHOBHBIX K/1aCCOB HeOpraHW4YeckUx Coe/JUHeHHI Ha OCHOBe
oripefie/ieHusI.

CocraBieHue popMyJ1 OCHOBHBIX K/TaCCOB HEOPTaHUYeCKHUX COeJMHeHUI U Ha3bIBaHWe UX I10
MeXXYHapOZHOH ¥ TPUBHATbHON HOMEHK/IAType C UCIO/Ib30BaHHUEM OTpe/ieieHust U TabrLIbI
PacTBOPUMOCTH.

KnaccuduippoBanue n3yvaeMbIX BeLieCTB [0 COCTaBY U C80UCMBAM C OTIOPOii Ha OTpe/ieeHus],
CXeMbl ¥ Tab/MLy pacTBOPUMOCTH.

CocrasieHre Tab/IL{bl FTeHETUUECKHUX PSIZIOB U CXeMbl «I'eHeTHYecKasi B3aMMOCBSI3b OCHOBHBIX
KJIaCCOB HeOpraHUYeCKUX CcoeJMHeHHI» Mof, PyKOBOACTBOM Ilefiarora.

ITporHo3upoBaHue CBOMCTB BELeCTB HA OCHOBE OOIIMX XUMHUUECKUX CBOWCTB M3Y4eHHBIX K/1acCOB,
IPYIII BellecTB, K KOTOPEIM OHU OTHOCSITCSI C UCTI0/Ib30BaHKEM CXeMbl «I'eHeTHuecKasi B3aMOCBSI3b
OCHOBHBIX K/TaCCOB HEOPraHWUeCKHX COeJMHEeHM» 110/ PYKOBO/CTBOM Iefjarora.

CocraBreHre MOJIEKYJISIPHBIX YPaBHEHNH peakL{ii, WTIOCTPHPYIOMIMX XUMHUeCKHe CBOHCTBA
M3y4YeHHBIX KJIaCCOB U CNOCOOBI NO/MyYeHUsl BeI|eCTB N3YUeHHBIX K/1aCcCOB, IPYIII, a TAaKKe
TO/ITBEPIKAAFOIIMX TeHETHUECKYHO B3aMOCBSI3b MEXK/ly HUMH, C OTIOPOH Ha BepbaslbHYyO CXeMy B
KauecTBe 3pHUTe/IbHOI OMOpbI.

CocraB/ieHHe MOJIEKY/ISIPHBIX YPaBHEHHUI peakL{iii [0 CXeMaM C IpeZiBapUTenbHbIM 00Cy K ieHueM
BbIOOpA pearvpyoIuX BelecTs.

Brlumc/ieHue 10 ypaBHEHHSIM XHUMUUECKUX PeakIyii KoM4yecTBa, 00bEMa, MacChl BelljeCTBa 1o
KOJIMYECTBY, 00BbEMY, Macce peareHTOB WM ITPOAYKTOB PeaKL{|H 10 anrOpuTMy.

ITnaHupoBaHye 1 OCYIL|eCTB/IeHHe Ha MTPaKTHKe XHMUYIeCKOT0 KCIieprMeHTa 1 Habmoge s 1o/,
PYKOBOJCTBOM yUHTeJIsI.
©DopmynupoBaHue BbIBOJOB M0 pe3y/bTaTaM 3KCIepUMeHTa C UCI0/Ib30BaHWeM OMOPHBIX CJIOB.
DopMynIMpoBaHKE C TIOMOILLBIO [1e/jarora v BEINOJIHEeHWe NpaBus 6e3omacHol paboTh! B 1abopaTopyu
TIPH MCTI0JIb30BaHUM XMMHUYECKOHW 1OCyibl U 000pyA0BaHUS.

Vcnonib30BaHye MpH BBINOIHEHUH Y4eOHbIX 3a[JaHUI 1 B IIPOL{ECCE UCCIIe/J0BATENBECKON JesITeTbHOCTH
HaYYHO-TIOMYJISIPHOM JIMTepaTypbl XUMUYIECKOTO COZiepyKaHMsl, CTIPABOYHbIe MaTepHasIbl, PeCypChl
WHTepHeTa, OCyIL|eCTBIeHHe BbIOOpA 110/] PYKOBOJCTBOM HACTaBHHUKA.




BbITeCHeHVEe 04HOMO MeTania ApYriM 13 pacTBopa
conum.

JNa6opatopHbie U NpaKTU4ecKue pabotbl
/1abopaTopHsbie OorbIThl:

B3avmogeincTBme KMCAOT C MeTaNnaMu.

MonyyeHne HepacTBOPMMbIX OCHOBAHWA.
B3avmogeicTBre HepacTBOPUMBbIX

OCHOBaHWI CKUCIOTaMW.

PasnoxeHune rugpokcnga meamn(Il) npy HarpeBaHMN.
lpakTuyeckasa paborta:

N¢ 7. PeLLeHMe 3KCrnepryMeHTabHbIX 33434 No Teme
«OCHOBHbIe K1acChbl HEOPraHNYECKUX COANHEH .

BblyucseHus
— MO YPABHEHUAM XUMUYECKUX peakLInii

BI:ICTpaI/IBaHHe paBBépHyTLIX MMCBbMEHHBIX U YCTHBIX OTBETOB C OHOPOI‘/’I Ha I/IH(l)OpMaL[I/IIO us
yq96HI/IKa U CIIpAaBOYHbIX MaTe€pHaoB, ' PAMOTHOE UCII0/Ib30BaHK e U3YyUEHHOT'O TIOHATUHHOTO
darriapaTa Kypca XUMHHU C UCII0/1b30BaHWEM I1/IaHa, OITOPHBIX C/10B, a/IrOPUTMaA.

Pasgen 3. BelwecTBO U XuMuyeckne

peaKkuum, 44

Tema 10. XuMunueckune peakumm.
OCHOBHble 3aKOHOMEPHOCTN
XUMUYECKUX peaKuuii (44)

IMonsimue o ckopocmu xumuueckoil peakyuu. Pakmopbl,
eauslowWUe Ha CKOpocmb xumuyeckoll peakyuu. IToHsmue o
20MO2EeHHbIX U 2emepoz2eHHbIX peakyusix. Ilonsmue 06

06pamumbiX U HeobpamMumblx XUMUYECKUX DeaKyusx.
Ilonsmue o  xumuueckom  paeHogecuu. CmewjeHue
XuMuueckoeo pasHoeecusi. Dakmopbl, eauslOwWUe  Ha

CKOpOCMb XUMUYeCKOU peakyuu U NoA0XceHUe XUMUYEeCKO20
pasHoeecus. Knaccupukayus xumuueckux peakyuill no

PA3HbIM OCHOBAHUSAM.

PackpbIBaTh CMBIC/T N3y9aeMbIX TIOHSATHI U TPUMEHSTh STH TIOHSITHS TTPU ONMCAaHWX CBOMCTB BeIIleCTB U

HX TIpeBpallleHUi.

KraccupuimpoBats XUMHUUeCKHe PeaKIUH 10 Pa3/IMIHbIM ITPU3HAKaM.

Y cTaHaBMMBaTh 3aBUCMOCTE CKOPOCTH XMMHUeCKOW peakliy OT pa3/iuuHbIX ()aKTOPOB I0J,

PYKOBOZCTBOM YUUTEJISI.

[I[pOrHO3UPOBATE BO3MOXKHOCTH MPOTEKaHWsI XUMUUYeCKHX MPeBpalljeHri B pa3/IMUHBIX YCIOBHUSIX MOCTe

Tpe/IBapUTe/IbHOM paboThI.

DripesensaTe OKMC/IUTENb U BOCCTaHOBUTeNb B OBP.

CocTaB/SITh 37€KTPOHHBIN 6alaHC pPeaKLUH.

[IpoM3BOUTD BHIUMC/IEHNS 110 XUMUUECKUM YDPaBHEHHUSIM IO aJITOPUTMY.

BricTparBaTh pa3BEPHYTHIE MUCEMEHHbIE M YCTHBIE OTBETHI C OTIOPOM Ha MH(OPMALHI0 U3 yueOHMKa U

CIIpaBOYHBIX MaTepuasioB, TPAMOTHO UCII0/Ib30BaTh M3yUeHHbI OHSATUNHHBIN anmapar Kypca XuMUU

T0C/Ie TIpe/IBapUTe/IbHOTO CTPYKTYPHUPOBAHUS MaTepHara.

Vcrionb30BaTh NPY BHIMOIHEHUH YUeOHBIX 33/JaHHUI U B TIPOLIECCE UCC/Ie0BATEIbCKON eATeTbHOCTH

HAYYHO-TIOMYJ/IIPHYIO JIMTEPATyPy XUMUUECKOTO CO/Iep>KaHMsI, CIIPABOUHbIE MaTepHaJlbl, PeCyPChl

VHTepHeTa 10C/Ie KOHCY/IbTAIUM C TIe[JaroroMm.

PacKpbIBaTb CMBIC/I U3yYaeMbIX TIOHSITHH, a TAK)Ke CMbIC/I TEOPUU 3/1eKTPOTIUTUUECKOM AUCCOLUALIUU C
0T10pOii Ha CXeMBI.

DOBSICHATb MPUYMHBI 37IEKTPOITPOBOJHOCTH BOAHBIX PACTBOPOB C MTOMOIIIBIO Me/jarora.
CocCTaB/iATh ypaBHEHUS AUCCOLMALIAN KUCJIOT, Ie/I0Uel U CoJield, ToJTHbIe U COKPAI[EHHbIE NOHHBIE
YPaBHEHUST XUMHUUECKHX Peakiiii HOHHOTO 00MeHa.

[11aHUPOBATh 1 OCYILIECTB/IATh HAa TIPAKTHKE XMMUUYECKHEe FKCIIEPUMEHTBI, TIPOBO/IUTD HAOJTHOIEHNS,
JleJIaTh BBIBO/IBI TIO pe3yJIbTaTaM KCIIepUMeHTa MOoc/ie TIpe/jBapUTeTbHON PaboThL.

CrnenoBath rpaBuiaM Oe3omacHoi paboTel B 1aG0paTOPYU TIPH UCTI0/Ib30BaHUH XUMHUYECKOM MOCy Il U
060py/10BaHus MOJ, KOHTPOJIEM TieJiarora.

[IpOM3BOUTD BHIUMC/IEHUS 110 XMMUUECKUM YPaBHEHUSIM.

BbICTparBaTh Pa3BEPHYThIE MMCbMEHHbBIE U YCTHBIE OTBETHI C OMTOPOI Ha MH(GOPMAIHIO U3 yueOHHKa U
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CTPaBOYHBIX MaTEpPHAIOB, FPAMOTHO UCIIO/IB30BaTh H3yUeHHbBIH MOHITHHHBIHN arrapar Kypca XUMHA
TI0CJIe TIpe/IBapPUTEIBHOTO CTPYKTYPUPOBaHHUs MaTepuara.

Vcrionb30BaTh IPH BBINOTHEHUH YUeOHBIX 33laHnH U B ITPOLieCce UCC/Ie[l0BaTeIbCKOM AesITe/IbHOCTH
HayYHO-TIONYJISIPHYIO JINTePaTypy XUMHUUECKOT0 COZleP)KaHusl, ClIPABOYHbIe MaTepHaslbl, PeCYPChI
VIHTepHeTa 11oc/ie KOHCY/IbTalMH C TIelaroroM

9 KV/IACC

(2 u B Hefemt0, Bcero 68 u)

MpumepHbIe TEMBI,
pacKpbliBaloLMe JaHHbI pasgen
nporpammbil,

M KOJIMYECTBO YacoB, OTBOAUMOE
Ha UX usyvyeHue

OcCHOBHOE cogepKaHue

OCHOBHbIE BUAbI AeATeNbHOCTU
obyuatowmxcs

Paspen 1. BewiecTtBO M XuMmnyeckume peakumm (104)
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MoBTOpeHue n
yrny6neHvie 3HaHWA
OCHOBHbIX pa3jenioBKypca
8 knacca

(10u)

[Nepuoguueckuii 3akoH. [Tepuoguueckas cucreMa XUMUUECKUX
snemeHTOB [I. 1. MeHpieneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTH B M3MeHEeHUH CBOMCTB XUMUYeCKHX
3/1eMEeHTOB T1ePBbIX TPEX MepUO/0B, Kalus, KaJbLus U UX
coe/IUHeHUH B COOTBETCTBUU C MOJIOKEHHEM 3/1eMEHTOB B
MeprojuecKoi cHcTeMe U CTPOeHHEM UX aTOMOB.
Knaccudukarys 1 HOMeHK/IaTypa HeOpraHNUeCcKUX BelljecTB
(MeXXayHapogHasi ¥ TpUBHa/IbHast). XMMHUeCcKre CBOMCTBA
BelleCTB, OTHOCAILMXCS K Pa3/IMUHbIM KjlaccaM
HeopraHW4ecKHx coe/iJuHeHui. ['eHeTUecKkas CBsI3b
HeopraHU4ecKHX BelljecTB.

CrpoeHye BelljecTBa: BU/bl XMMUUECKOM CBSI3U U THUIIbI
KPHUCTa//INYECKUX PEILETOK. 3a8UCUMOCMb C8OLICME 8ewjecms
OMm ux CmpoeHusl.

XyMuueckye peakijyy. K1acCU(prKaLys XUMAYeCKUX peakIvii
T0 Pa3/MUHbIM OCHOBAHUSIM.

Teopwus a1eKTpoIUTUYeCKOM AUCCOLUALIIN
AeMoHcTpaumu

1. Mogenn KpnCTannmnyeckmnx pELLIéTOK
HeopraHn4yecknxeeLlecTB.

2. KopoTkonepuoziHasi ¥ JJIMHHOIIEpHOAHAs GOPMEI
[Neprioanrueckoil cucTeMbl XUMAYeCKUX 3/IEMEHTOB

. V1. MenpeneeBa

IMpakTrueckast pabota Ne8 «Peakijpii HOHHOTO 0OMeHa»
IMpaktnyeckas pabota Ne 9 «KauecTBeHHbIE DeaKLMK Ha HOHBI
B pactBope".

KouTposnbHast paboTta Ne6 «DeKTpOIUTHYECKast JUCCOL[UALMS»

XapakTepu3oBaTb XMMUYECKME 31eMeHTbI NepBbIX TPEX NEPUOAOB, KNS U KaflbLus
no NxnonoxeHuto B Neprogunyeckoi cncteme . V. MeHzeneesa c onopoii Ha
anropuTM™.

KnaccndumumpoBaTb 1 HasblBaTb HEOPraHMYyecke BeLLecTBa U3yHYeHHbIX KNaccoB C
OMopori Hacxemy, TabanLy pacTBOPUMOCTH.

OnuncbiBaTh 06LLME XMMNYECKMe CBONCTBA BELLeCTB Pa3INYHbIX KNacCoB, MOATBEPXAATh
CBOICTBa NpYMepamMm MONEKYNIPHbBIX YPaBHEHUI XMMNUYECKX peakLnii C ONopoi Ha

cxemy.

OnpegensiTe BUA XUMUYECKORN CBA3WN U TUM KPUCTANINYECKON PeLLETKN BeLLecTBa C
OMopoW Hacxewmy.

MporHo3npoBaTk CBOMCTBA BELLEeCTB B 3aBUCMMOCTL OT X CTPOEHUS nocne
npeAsapuTenbHoropasbopa.

BbiCTpanBaTh pasBépHyTble MMCbMEeHHbIe 1 YCTHbIe OTBETHI C OMOPOIA Ha
NHPOPMALNIO 13 YUebHKa 1 CNPaBOYHbIX MaTepranos, rPaMoTHO UCMO/b30BaThb
N3yYeHHbIMNOHATUNHBIA annapaT Kypca XMMnn.

Mcnonb3oBaTh Npy BbIMOAHEHW YYebHbIX 3a4aHWI 1 B NpoLiecce NccieAoBaTeNbCKOM
LeATeNbHOCTU HayYHO-MOMYASPHYO TUTepaTypy XMMNYECKOro CoepXaHus,
CnpaBoOYHbleMaTepuanel, pecypcbl IHTepHeTa Nog pykoBOACTBOM MneAarora.

PacKpbIBaTh CMBIC/T TEOPUHU JIEKTPOIUTUUECKOM quccorrariii. OO bsICHITH IPUUHHEI

3JIEKTPOIIPOBOJHOCTH BOJHBIX PACTBOPOB;

CocTaB/iTh YpaBHEHHUA AUCCOLMALIMA KUCJIOT U ]J.lEIIO‘-IeI‘/lI, TOJTHbIE U COKPAallleHHbIe XUMUYeCKHe

YPaBHEHUST XUMHUEeCKUX Peakiiuii NIOHHOTO 0OMeHa.

Pa3aen 3. Hemetannsl

N NX coegunHeHunn (24 4)

Tema 3. O6wan
XapakTepuctun

Ka

XUMUYECKNX 3/1IeEMEHTOB
VIIA-rpynnbl. FanoreHsl
(44)

O6Las xapakTepuncTuka ranoreHoB. OCO6eHHOCTU
CTPOEHMNS aTOMOB 3TUX 3/IeMEHTOB, XapakTepHble ANA
HUWX CTeneHn okncneHus. CTtpoeHmne n pusnyeckume
CBOICTBa NPOCTbIX BELLEeCTB — rasioreHos.
XrMn4yeckme CBONCTBa HanprMepe xaopa
(B3aMmogelicTBMe C MeTannamu,

HemeTasJlaMu - BOAOPOZAOM U KNC/IOPOLOM,
Leno4yamy). Xnoposogopos. ConaHas

KNCN0Ta, XMMYeCckme CBONCTBA, r10/1y4eHue,
npyMeHeHwe.

KauecTBeHHble peakumn Ha ranoreHnA-moHbl.

JlelicTBrnex10pa v x/10p0B040POAA HA OPraHv3mM

O6BACHATL 06LLMEe 3aKOHOMEPHOCTV B USMEHEHM CBONCTB HEMETAI0B U VX
coeAMHeHWIA Bripegenax Masibix NeprogoB M raBHbIX nogrpynn MNeprogmnyeckoi
CNCTEMbI XUMNYECKNX 31EMEHTOB C Y4ETOM CTPOEHWS X aTOMOB C MCMNOJIb30BaHVeM
CXeMbl.

XapakTepun3oBaTb pu3MUecKme N XMMUYECKne CBONCTBA NPOCTbIX BeLLlecTB
rasoreHoB (HanpurMepe xao0pa) 1 CI0XKHbIX BeLecTB (XJIOpoBOA0OPOAa, Xiopurja
HaTpwWs), CNOCO6LI X NONYYEHWS, MPYMEHEHME N 3HaYeH e B MPUPOZAE N KN3HU
yesoBeka nocsie
CTPYKTYpPMpOBaHWA maTepuana.

OnpegensiTe raNoreHA-MoHbI B pacTBOpe C UCMOoIb30BaHVeM TabanLbl
"XapakTepHblepeakLuy Ha aHNOHbI".

MnaHVpPOBaTh 1 OCYLLIECTBAATE Ha MPaKTUKE XUMNYECKME SKCNEPUMEHTbI, MPOBOAUTL
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HesioBeka.

Ha6}'II-OAEHI/Iﬂ, AenaTtb BbIBOAbI MO pe3y/ibTaTaM 3KCnepmmMeHTa nocne I'IpEABapI/ITEJ'IbHOIz
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BaxxHeliwne XN0opuabl N NX HaxoxXaeHne B nprpoae.

AeMoHcTpaunm

BrigeomaTepuanbl: rasoreHbl 1 X COeANHEHNS.
O6pasupl XJI0pUA0B.

Jla6opaTopHble U NpaKTU4eckue paéoTbl
/1abopaTopHbIVi OMBIT:

PacrosHaBaHve x10pna-noHOB.

paboThbl.

CnepoBaTtb NpaBuiam 6e3onacHoM paboThbl B 1abopaTopum Npu NCMOJIb30BaHUM
XUMNYECKONNOCYAbl M 060pYyA0BaHMS MO PYKOBOACTBOM Mejarora.

BbicTpavBaTbh pa3BEpPHYTbIE MUCbMEHHbIE U YCTHbIE OTBETbI C ONOPOoV Ha MHGOpPMaLMIO 13
y4ebHMKa 1 CNPaBOYHbIX MaTepnanos, F(PaMOTHO UCMOJIb30BaTh U3yUYeHHbI
NOHATUIAHbIAANMapaT Kypca XUMUN.

Vicnonb3oBaTh Npu BbINOAHEHWM Y4ebHbIX 3aJaHN 1 B NpoLecce NccnefoBaTeNbCKoMn
LeATENBHOCTY HAayUYHO-MONY/SPHYIO IUTEPATYPY XUMUYECKOT0 COAEPXKAHNS,
CnpaBoYHbleMaTepuasbl, pecypcbl HTepHeTa

Tema 4. O6Lwan
XapakTepucTtiu

Ka

XNMUNYECKUX 3/IEMEHTOB
VIA-rpynnbl. Cepa n eé
coeagvHeHUA (5 Y)

O6Lan xapakTepucTka 3nemMeHToB VIA-rpynnmbl.
OcobeHHOCTN CTPOeHUSt aTOMOB 3TUX 3/1EMEHTOB,
XapakTepHble 415 HUX CTeneHn okncaeHns. CTpoeHve v
bur3nyeckme CBOMCTBA NPOCTLIX BELLECTB —
Kncnopoga ncepel.

ANNoTponHble MOANPUKALIUN KUCIOPOSA U Cepbl.
XrMunyeckme cBolicTBa cepbl. CEpoBOAOPOS,
CTpOeHue,pusnyeckme N XMMmnyeckmne CBOMCTBa
(KNCNOTHbIE N

BOCCTAHOBUTE/NbHbIE). OKCUAbI Cepbl Kak
npeacTaBUTENNKNCIOTHBIX OKCMAOB. CepHas
KncnoTa, pmsmyeckme

M XMMUYecKme CBOMCTBA (0bLyMe Kak
npeacTaBuUTensgkaacca KUCNoT n
cneunduyeckmne), NpuMeHeHue.

CepHwucTas kncnora.

XvMudeckue peakyuuy, Aexatyye 8 0CHoBe
rPOMBbILLAIEHHOIOC0C06a MOAYHEeHWS CEPHOV
kncnoTel. CoONn CepHo

KWNCNOTbI, KaYeCcTBeHHasn peakumsa Ha cynbdaT-
NoH.HaxoxaeHwue cepbl 1 eé coefnHeHN B
npupoge.

Xvmudeckoe 3arpsi3HeHe OKPYXaroLLes cpesbl
coeanHeHNAMY cepbl (KUC/IOTHbBIE JOXAY,
3arpsi3HeHNeB0o34yxa v BO4OEMOB), CrIOCObbI ero
rpe4oTBpaLLeHus.

AeMoHcTpaumnm

Konnexkunn (BungeomaTtepuanl): cepa n eé coefHeHWS.
O6yrnneaHve caxapa nog

AelcTBMeM KOHLEHTPUPOBaHHOM

CepHOI KNCNOTbI.

Na6opaTopHbie 1 NpakTn4yeckue paboTbl
/1abopatopHble ornbiThbi:
O6Hapy>xeHue cynbdaT-NOHOB.

O6BACHATE 06LLMEe 3aKOHOMEPHOCTY B M3MEHEHUN CBOCTB 31eMeHToB VIA-
rPYNMbl N UXCOAUHEHUIA
C YYETOM CTPOEHUS X aTOMOB C OMOPOIA Ha Cxemy "VI3MeHeHue pajnycoB B
noAarpynnax".
XapakTepusoBaTb Pusmyeckme
N XMMUYeCcKne CBONCTBA MPOCTOro BeLLeCTBa Cepbl 1 e€ coeAnHEHNN (CepoBOAOPOAa,
OKCUAOBCEPbI, CEPHOM KNCNOThI, CyIb$aToB), CMOCOObI X MOAYYEHUS, MPUMEHEHME U
3HayeHue
B MPUPOZAE 1 XXN3HWN YenoBeka C ONOPOW Ha CXemy v

nnaH.Onpegenstb Hannyve cynbpaT-MoHOB B

pacTeope.

O6BACHATL CYLLHOCTb 3KONOTMYecKnX Npobiem, CBA3aHHbIX C epepaboTKol coeanHeHN
cepbInocsie CTPYKTYpPUPOBaHNSA MaTepuana.

MnaHnpoBaTh M OCYLLLECTBAATE Ha MPaKTUKE XMMUYeCKe IKCNepUMEHTHI,
NPOBOANTLHABNIOAEHWIA, AeNaTb BbIBOALI MO pe3y/ibTaTaM 3KCnepmuMeHTa.

CnezoBaTtb NpaBuaam 6e3onacHo paboTbl B 1abopaTopum Npu MCNOIb30BaHNM
XUMNYECKONocyAbl 1 060pyAOBaHNSA MO PYKOBOACTBOM Mejarora.

Mpon3BoANTb BbIYNCIEHNS MO XMMUYECKUM YPaBHEHWAM MO anropuTmy.

Mcnonb3oBaTth NpY BbINOAHEHUN YHebHbIX 3aAaHUI TEKCTbI y4ebHMKa, CNPaBOYHbIe
MaTepuanbl (lMeprnognyeckyro cucteMy XmumMmyeckux snemeHTtoB [. VI. MeHgeneeBa,
TabIMLypacTBOPMMOCTM KUCI0T, OCHOBAHWIA U COJeN B BOAE, 3/1eKTPOXUMNYECKNT
PS4 HanpsXXeHWiMeTannos).

Vcnonb3oBaTb Npu BbIMOAHEHWN y4eb-

HbIX 3a4aHWNI 1 B NpoLecce nccneoBaTeNbCKon AeATeNbHOCTA HayYHO-MOMYASPHYHO

NUTepaTypyxXMMmNYeCcKoro CoAepxaHus, CpaBoYHbIe MaTepuansl, pecypcbl MHTepHeTa

nocse KOHCybTaL MK C Mejarorom
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B3avmogeincTene pa3baBneHHoN cepHoi
KNCNOTbI CLUHKOM. Berdmc/ieHns
MO ypaBHEHVSM XMMUNYECKMX PeaKLinii;
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Tema 5. O6Lwasn
XapaKTepucTum

Ka

XUMNYeCKnX anieMeHToB
VA-rpynnsl. AsoT, pocdhop
n nx coegnHeHus

(74)

O6Lwas xapakTepucTka snemeHToB VA-

rpynnbl. OCO6eHHOCTV CTPOEHUSI aTOMOB 3TUX
3/1eMeHTOB,XxapakTepHble 419 HUX CTerneHn
OKUNCNEHKS.

A30T, pacnpocTpaHeHve B npupogae, dusnyeckmne n
XMIMUYeckure CBOMCTBA (B3anMoelicTBue C
MeTannaMu MHeMeTaIaMu - KUCIOPOZOM U
BOAOPOAOM). KpyroBopoTasoTa B Npupose.
AMMMaKk, ero rsmyeckmne N xmmmyeckme CBOMCTBa
(oKmMcneHmne, OCHOBHbIe CBOICTBa BOAHOMO pacTBopa),
riosiy4eHvie n npuMeHeHne. Conv aMMOHUS, UX
dur3nyecknen xmmMmnyeckme CBOMCTBa (PasfioxeHue,
B3avMojencTene

CO LWeno4ammu), nprMeHeHne. KayectseHHas
peakLumsa HaNOHbI aMMOHUS.

A30THast KNCNOTa, e€ pusmnyeckme n Xmummyeckmne
cBONCTBa(06LLMe KaK NpeAcTaBnTeNs Knacca KMCIoT 1
cneunduyeckmne). A30TnCTas Kncnorta.
Ncnonb3oBaHve HUTPATOB W CONeil aMMOHUSA B
KayecTBe MUHepabHbIXyA0bpeHN .

Xumuyeckoe 3arps3HeHne oKpyXxaroLLes cpegnl
COeaqMHEHVSAMY a30Ta (KUC/TOTHBIE JOXAM,
3arpsi3HeHNeBO34yXd, Mo4YBbl Y BOJOEMOB).
docdop, a10TPONHbIE MOANGUIKALIMM GOCPOPa,
dun3nyeckme n xmMmMmyeckme CBOMCTBa
(B3anmogencTBME C MeTanNaMn, HeMeTannamu,
KOHLIEHTPUPOBaHHOV a30THOVIN CePHOVI KUC/I0Tamu).
Okeng docdopa(V) n bochopHas KMcioTa,
dur3nYeckme NXMMmMYecke CBOMCTBA, MONyYeHue.
KauectBeHHas peakuus Ha docdaT-NoHbI.
Ncnonb3oBaHme pochaToB B KavecTse
MUHepanbHbIXyA06peHWiA. 3arpsasHeHne
NPUPOAHBLIX BOJOEMOB

docdatamm.

AeMoHcTpaumu

Konnekumn: pochop 1 nx coegnHeHums.
B3avmogeincTeme KOHLEHTPUPOBAHHOI a30THOM
KWNCAOTBIC MeAblo.

Na6opaTopHble U NpaKkTU4Yeckue paéoTbl
/1a60paTopHbIe OrbIThI:

1. BzamogzencTBIME coeil aMMOHUS C LLIENOYbHO.
2. O3HaKoMJIeHMe C 06pa3LamMm a30THbIX U
bocPopHbIXyA06pEHNIA.

[MpakTndeckasi pabora:

O6BACHATL 06LLMEe 3aKOHOMEPHOCTU B U3MEHEHWW CBONCTB 3/1eMeHTOB VA-
rpynnbl N UXCOEANHEHWI C Y4ETOM CTPOEHUS X aTOMOB.

XapakTepu3oBaTb dpu3smyeckme N XMMmnyecke CBONCTBa NPOCTbIX BeLLeCTB a3oTa U
docdopa nnx coegnHeHUn (aMMLraka, coieri aMMOHUSA, a30THOW KNCNOTbI, HUTPATOB,
okcnaa
dochopa(V) n pocdopHon kKncnotel, pocdatos), CNOCOOLI UX NOAYHEHUS, MPUMEHEHME 1
3HaYeHVe B MPUPOAE 1 XM3HW YenoBeka C MCMOoNb30BaHNEM CXEMBI.

OnpegensiTe MOHbl aMMOHUSA 1 GOCPaT-NOHBI B PACTBOPE C UCMOJIb30BaHNEM
TabnnLbI"XapakTepHble peakummn Ha KaTUOHbI Y @aHVOHBI".

O6BACHATE CYLLIHOCTb 3KON0rNYecKX Npobaem, CBA3aHHbBIX C HAXOXAeHNeM
coeanHeHnnasoTa 1 pocdopa B OKpyxatroLLein cpese.

MnaHMpoBaTk 1 OCYLLECTBAATb Ha MPaKTNKe XMMUYeCKMe 3KCMepPrIMeHTbI,
nNpoBoAUTEHabNIOAEHNS, AeNaTb BbIBOAbI MO pe3ynbTaTaM 3KCnepuMeHTa.

CnepoBaTb NpaBmaamM 6esonacHol paboTbl B nabopaTtopum Npu UCMNoIb30BaHWN
XUMUNYEeCKOMnocyAbl 1 060pyA0BaHNS.

Mpon3BOANTL BbIYNCIEHNS MO XUMNYECKUM YPaBHEHNUAM.

Ncnonb3oBaTthb Npy BbIMOAHEHWW YHEOHbIX 3a4aHN TEKCTbI y4ebHMKa, CNPaBoYHble
MaTepuanbl (MePUOANYECKYO CUCTEMY XUMUYECKIX 3nemMeHToB [. V. MeHaeneesa,
TabAnLy pacTBOPMMOCTU KUCIOT, OCHOBaHWI 1 CONERN B BOAE, 3/1EKTPOXUMUNYECKINT
PS4 HanNps>KeHNAMeTannoB).

Mcnonb3oBaTb NpY BbIMOMHEH W YYebHbIX 334aHWi 1 B NpoLiecce NccaeA0BaTeNbCKOM
LeATeNbHOCTU HayYHO-MOMYASPHYIO TUTEPaTypy XMMUYECKOro CoepXXaHus,
CnpaBoOYHbIeMaTepuansl, pecypcol IHTepHeTa nocae KOHCYNbTaLMK C Nearorom
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Ne 10. MonyyeHne amMmnaka, UsyyeHure ero CBOMCTB.
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BbruvicrieHys
— MO YPaBHEHUAM XUMUYECKUX PeaKLMiA
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Tema 6. O6Lan Yrnepog, anfoTponHbelie Mogndukaumm (rpadpuT, O6BACHATL 06LLMEe 3aKOHOMEPHOCTU B 3MEHEHUW CBONCTB 3n1emMeHToB IVA-

XapakTepuc- TUKa anmas), pacnpocTpaHeHue B Npupoje, dprsnyeckme 1 rpynnbl N UXCOeANHEHWI C YYETOM CTPOEHUS X aTOMOB.
XMMUNYECKUX 3/IEMEHTOB XMMUYeckrecBoicTBa. Agcopbuusi. Kpyrosopot XapakTepu3oBaTb pu3smyeckme N XMMmnyeckme CBONCTBA NPOCTbIX BELLLECTB yraeposa u
IVA-rpynnbl. yrnepogja B npupoge. KpPeMHUS 1 NX coeNHEHWIA (OKCUAO0B Yrneposa, yroabHOM KMCNoTbl, KapboHaToB.,
yrnepop v KpeMHU n Okcuabl yrnepoga, x Gprsndeckme n xmMmyeckme OKCUAAKPEMHUS, KPEMHUEBO KUCIOTbI, CUANKATOB), CMOCO6LI X MOYyYeHNs,
nxcoeguHeHUs CBOWCTBa (B3aMMOJeliCTBIE C MeTannamu, npumeHeHne
(8u) HeMeTanNaMun,KOHLEeHTPUPOBAHHOM a30THOM v CEPHOM| 1 3HaYeHMe B NPUPOSE N XU3HU
KUCa0Tamy), X feicTBe Ha XBble OpraHn3Mbl, yenoseka.OnpegenaTe KAPOOHAT- 1
rosy4yeHuve cnnnKaT-
Y NpUMeHeHwWe. Iko1orudeckue rnpobiemsi, VOHBI B pacTBope.
CBSI3aHHbIe cokcugom yrnepoga(Iv); runortesa O6BACHATE CYLLHOCTb 3KO0TNYeCKMX MpobaeM, CBA3aHHbBIX C HAXOXAEHNEM
r/1063/16HOrO MOTENAeHVS KINMAaTa; NapHUKOBbIL YFNeKnCcaoro raszas OKpYXXaroLLen cpege.
3¢pekT. MnaHMpoBaTb 1 OCYLLLECTBASATE Ha NPaKTUKe XMMUYecKne SKCNepuMeHThl,
YroneHas KncnoTa n eé conu, nx pusmnyeckme MpoBOAWTE HAabMOAEHNSA, eNaTh BblBOAbI MO pe3yibTaTaM 3KCNeprMeHTa
N XMUNYecKkme CBOCTBA, ro/1yHYeHne n nocnenpeABapuTenbHOM paboThl.
nprMeHeHne.KauecTBeHHasn peakLsa Ha CnepoBaTb NpaBuaam 6esonacHolr paboTsl B nabopaTtopum Npu UCNob30BaHWN
KapbOoHaT-NOHBI. XUMUNYECKOMNocyAbl 1 060pyA0BaHNS.
Yicrionib30BaHue KapboHaToB B bbITY, Mcnonb3oBaTh NpY BbINOAHEHUN YHebHbIX 3a4aHUI TEKCTbI yYebHMKa, CNpaBOYHble
MEeANLMNHE, MPOMBILLIEHHOCTY, CE/1bCKOM MaTepuansl (lMepnognyeckyro cucteMy XmmMmyeckux anemeHTtos [l. VI. MeHgeneesa,
Xxo3svicTBe. TabANLYpPacTBOPMMOCTY KUCIOT, OCHOBaAHUI 1 COME B BOAE, 3N1EKTPOXMMUNYECKNIA
KpemHW1i4, ero pusmyeckme n XmMmmnyeckmne CBOMNCTBA (Ha|  pA4 HanpsXKeHWMeTan 0B) Noc/ie KOHCyAbTaumm ¢ neAarorom.
nprMepe B3aMMOZAENCTBUS C MeTaN1aMun 1 WNcnonb3oBaTk NPy BbIMOHEHWMN y4ebHbIX 3aAaHWIA 1 B MpoLiecce ncciesoBaTeNbCkom
HeMeTannamm),nosyYeHue v npumMmeHeHue 8 LeATeNbHOCTU HayYHO-MOMYASPHYO TUTEPaTypy XMMUYeCKOro CoepXXaHus,
3/1eKTPOHUKE. CnpaBoOYHbleMaTepuansl, pecypcbl IHTepHeTa

CoegquiHeHVsI  KpeMmHUs B [IpUpoje. O6uyme
MpPe[CTaBieHnAa 06  okcuge KpemHusa(IV) u
KpeMHueBou kucaote. CUMNKATbl, UXUCIO0/Ib30BaHNE B
ObITY, MEANLINHE, TPOMBILLIEHHOCTH.

BaxkHeliLume cTponTeibHblIe MaTepuasbi:
KepamuKa,cTek/10, LLeMEHT, 6ETOH, XXE/1€306€TOH.
lMpob6remsbi

6€30racHoro 1cro/b30BaHus CTPOUTEIbHBIX
MarepunasioBs MOBCELHEBHOV XU3HU.

AeMoHcTpaunm

Mogenu KpucTananyeckmnx pelléTok anmMasa, rpadura,
Mosieky/bl GynnepeHa.

AZCOpP6LMSA PaCTBOPEHHbIX BELLLeCTB
aKTMBMPOBAHHbIMYTNEM. [poTnBOras.
BugeomaTepuansl: cnamkaTHas
NpoMbILLIeHHOCTb.MoZen Monekyn

OpraHnyecKkyx BeLLecTs.

Jla6opaTopHble N NnpakTUyeckue pa6oTbl
/1a60paTopHbIVi OMBIT:
KauecTBeHHas peakuyist Ha Kap6OoHaT-MOH.
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lNpakTuyeckue paboTsi:
Ne 11. Mony4yeHwre yrnekncioro rasa u nsyyeHue
€rocBOICTB.

N° 12. PeLLieHMe 3KCMepUMeHTabHbIX 3a4a4 Mo Teme
«HemeTtannbi».

BbravicneHusi
MO YPaBHEHUAM XMMUYECKNX peakLnii
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Pa3zaen 2. MeTtansnbl  nx coeguHeHnsa (20 4)

Tema 7. 06wme
CBOWCTBaMeTaN/ioB
(44)

O6LLas xapaKTepUCTLKa XUMUYECKNX

3/IEMEHTOB —MeTasIIoB Ha OCHOBAHWN UX
MosIoXeHUs B

Mepurognyeckor cncreme XMMNYeCcKnx

anemeHToB [I. . MeHzeneeBa 1 cTpoeHns

atomoB. CTpoeHMe MeTannos. MeTannnyeckas
CBSA3b U MeTa/Inyeckas

KpucTananyeckas peLléTka. N1eKTpoOXMMNYeckni
psSAHANPsXKeHW MeTannoB. dusmndeckmne n
Xmumyeckme

CBO/iCTBa MeTaN/0B (B3avMoeelcTBMeE C
KNCNOPOAOM,BOAOM, Kncnotamn). ObLyme criocobbi
rnosy4eHus

MEeTas/IoB.

loHsITME O KOPPO3UIM META/I/I0B Y OCHOBHbIE Cr10CObbI
3aLynTbl OT kKoppo3sun. Crisiaskl (CTa/b, YyryH,
AHOPantoMUHNY, 6POH3a), X MPUMEHEHME B

6bITY NIPOMBILLIEHHOCTY.

AeMoHcTpaumu

O3HakomMneHue ¢ 0bpasLamm MeTannoB n
CNNaBOB, UXPU3NYECKNMIM CBONCTBAMMU.
Mogenu kprcTaninyecknx peLuérok
MeTannoB.Bugeomartepuarnbl: KOppo3uns
MeTannoB..

Na6opaTopHbie U NpakTU4yeckue paboTbl
/1abopatopHble orbiThbi:

O3HakoMneHve c obpasLamu CniaBoB MeTaIoB.
3aBMCUMOCTb CKOPOCTU peakLunmn MeTanna c
KWNCNOTOW OTNPUPOALI MeTanna.

BbravicneHust
Mo YPaBHEHUSAM XUMUNYECKNX peakLi.

PackpbiBaTb CMbIC/ U3yYaeMbIX MOHATUM U MPUMEHATE 3TN NOHATUSA NPW ONUCaHUN
CBOICTBBELLECTB 1 X NpeBpaLleHUiA.

O6BACHATE 06LLMEe 3aKOHOMEPHOCTU B U3MEHEHUN CBOMCTB 3/1eMEeHTOB-

MeTann0B N NXCOeANHEHWNT C Y4ETOM CTPOEHMSA X aTOMOB.

XapakTepun3oBaTb CTPOEHMEe MeTan10B, 0bLLme dpu3nyveckmne N XMMmnyeckme CBONCTBa

MeTanoB..

XapakTepur3oBaTb 06LMe CNOCobbI MONYyYEHUst MeTaNI0B nocie
CTPYKTYpUpOBaHVaMaTepmnana.

CnezoBaTtb NpaBuaam 6e3onacHo paboTbl B 1abopaTopum Npv MCNOIb30BaHNM
XUMMYeCKOMNocyabl 1 060pyAoBaHuS.

Mpon3BoANTE BbIYNCAEHNS NO XUMUYECKUM YPaBHEHNSAM.

Ncnonb3oBaTth NpY BbINOAHEHUN YHeOHbIX 3aAaHUIA TEKCTbI y4ebHMKa, CNPaBOYHbIe
MaTepuanbl (lMepnognyeckyro cucteMy XmmMmyeckux snemeHTtoB [. VI. MeHgeneeBa,
TabIMLypacTBOPMMOCTM KMUCI0T, OCHOBAHWIA 1 COJeN B BOAE, 3/1eKTPOXMMNYECKNT
PS4 Hanps>XXeHWiMeTanos).

Mcnonb3oBaTk Npu BbINOHEHWW YHebHbIX 3a4aHWNT 1 B NpoLiecce nccaeoBaTe/IbCKoin
AeATeNbHOCTN HayYHO-NONYAAPHYH ANTepPaTypy XMMUYECKOro CoAepKaHuns,
CnpaBoYHbleMaTepuansl, pecypcbl IHTepHeTa noc/ie npesBapuTensHO
KOHCYNbTaL MM C Nejarorom
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Tema 8. Ba)kHelLLumne
MeTaJl/ibl U X COeAVIHEHUSI
(16 v)

LLlenoyHble meTansnbl. [lonoxeHve B
MNMepurognyeckoncmcTemMe XMMNYeCKnx

anemeHToB /[I. . MeHzeneeBa, CTpOeHVe aTOMOB.
HaxoxgeHue B npupoge.

dursnyeckme N xmmMmyeckme CBONCTBa (Ha NpuMmepe
HaTpus N Kanus). OKCUAbl U TMAPOKCUABI HAaTPUA U
Kanus. lpuMeHeHMe LWenoYHbiX MeTaaioB U WX
coelHeH .

LLlenouHo3eMenbHble MeTanAbl MarHUi 1 KanbLUuii,
CTpoeHne aTtomoB. [lonoxeHve B [lepuognyeckor
cncTeme xmmmyeckmx snemeHtoB A. V. MeHaeneesa.
HaxoxgaeHune Bnpupoge. Pusmyeckme n xmMmmyeckme
CBOliCTBa.

BaxHelwne coeguiHeHUs — Kanbuua  (OKCug,
rMAPOKCNA, Conun). XKECTKOCTL BOAbLI U Cr10Ccobbl €é
YCTPAHEHYIS,

O6BACHATL 06LLMEe 3aKOHOMEPHOCTY B M3MEHEHUW CBOCTB 3/1eMeHTOB-MeTasl/IoB B
rpynmnax nMx cCoeiMHeHuM C y4ETOM CTPOEHNSI X aTOMOB.

XapakTepun3oBaTb pusmMUeckme 1N XmMmyeckme CBOMCTBA MPOCTLIX BELLeCTB MeTa10B U UX
CoeAVHeH N (OKCUAOB, TAPOKCUAOB, COME) C ONOPOI Ha CXeMy, CNocobbl X
NoslyYeHns,MpMMeHeH Ve 1 3HaYeHe B MPUPOAE U XN3HU YenioBeka.

Pacno3HaBaTb C MOMOLLbHO Ka4eCTBEHHbIX peakLmii MOHbI MeTaNN0B (MarH1S, ankoMUHUSA,
LMHKa,Kenesa, Mean) C UICNob30BaHNEM TabnLbl "XapakTepHble peakuum Ha
KaTMOHbI".

MnaHnpoBaTh M OCYLLLECTBAATE Ha MPaKTUKe XMMUYeCKe IKCNepUMEHTHI,
NPOBOANTLHABNIOAEHVIA, AeNaTb BbIBO/ALI MO pe3y/ibTaTaM 3KCnepmuMeHTa.

CnepoBaTb NpaBuiaM 6e3onacHo paboTel B 1abopaTopui MpU NCNONb30BaHU
XUMUYECKONNocyabl 1 060pyA0BaHUS.

Mpon3BOANTL BbIUYMCAEHMS MO XUMUYECKMM YPaBHEHUSIM.
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AnroMuHUIA. NMonoxeHne B MNeprnognyeckon
cMcTemMe XumMmnyeckmnx anemeHTos . .
MeHgeneeBa, cTpoeHMeaToMa. HaxoxaeHve B
npupoge. dnsunyeckmne n

XUMUmYeckme CBoncTBa. AMpOTepHble CBONCTBA
oKCKAa Urnapokcnaa.

Xeneso. MonoxeHwne B MNepnoanyeckon cncreme
xmmMunyeckux snemeHToB . V1. MeHzeneesa,
CTpoeHneaTomMa. HaxoxzeHune B npupoge.
®Pu3nyeckme N xmmmyeckme ceoricTea. Okcnabl,
rMAPOKCUABLI U conn xenesa(Il)

nxenesa(Ill): cocTas, CBOWCTBA U 10/1y4eHME.

AeMoHcTpaunn

B3avmogeincTene HaTpus C BOLOIA.

OkpaluvBaHue naaMeH MOHaMm HaTpUs 1
kanms.0OkpaluvBaHve niaMmeHn MoHaMu

Kanbums.

B3anmogelicTBre okcnaa KanbLus ¢ BOAOM.
BuaeomaTepuanbl: ropeHue xenesa B KUCI0poae U
xnope.

JNla6opaTopHble N NpaKkTU4veckue pa6oTbl
/1abopaTopHbie OrbIThi:

O3HakoMneHue c 0bpasuamuy antoOMUHNS U ero
cnnasoB.AMGOTEpHbIe CBONCTBA rMApOKCUAA
ANIOMUHNS.

KauecTBeHHble peakUmn Ha MOHbI

Xenesa. XECTKOCTb BOAblI U METOAbI eé
yCTpaHerus.[ipakTndeckue paboTsl:

Ne 10. PelLleHVe 3KCnepyMeHTabHbIX 334a4 Mo Teme
«MeTannbl».

BbravicneHus
Mo YPaBHEHUSAM XUMUNYECKNX peakLin

BbICTpanBaTh pPa3BEPHYTbIE MUCbMEHHbIE U YCTHbIE OTBETHLI C OMOPO Ha MHbOPMaLMIO 13
y4ebHMKa 1 CrpaBOYHbIX MaTepPUasnoB, (PaMOoTHO MCMONb30BaTb N3YYEHHbI
MOHATUIAHbIMAaNNapaT Kypca XUMnK,

Mcnonb3oBaTh Npu BeIMOAHEHUN yYebHbIX 3a4aHWNi 1 B MPOLLEcce NCCef0BaTeIbCKOM
AesSATENBHOCTY HAayUYHO-MOMYSPHYIO0 IUTEPATYPY XMMUYECKOT0 COAEPXKAHUS,
CNpaBoYHbleMaTepUassbl, pecypcbl HTepHeTa

Pasgen 3. MepBOHaYa/ibHble XMMUYECKME NOHATUSA 06 OpraHNYeCcKMX BeLecTBax, 104

Tema 9. lNepBOHavanbHble
XMMWYECKUE NOHATUS 06
OpraHUYeCcKUX BELLECTBaX

O6lwme npeactaeneHns 06 0cobeHHOCTAX cCocTaBa U

CTPOEHUS  OpraHnYecknx CoeAnHeHWIA yrnepoja.
MNMepBOHa4anbHble MOHATUA 06 OpraHMYeckmnx
BeLLecTBax

KaK O COoeAMHeHWsX yrnepoaa (MeTaH, 3TaH,
3TUNEH,

aueTuneH, 3TaHoA, MNLEpPUH, YKCyCHas KUCAoTa).
1226
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O6BACHATE NPUYMHBI MHOFO06pa3us BELLECTB, UNKCTPUPOBaTh B3aMMOCBS3b
HeopraHn4ecknx coeAnHeHU yrnepoga n opraHnyeckmnx BeLLecTs nog
PYKOBOACTBOMYUUTENS.

O6BACHATE YCNOBMSA 6€30MaCHOr0 NCMOJb30BaHA BELLECTB N XMMNYECKNX peakLi B

6bITY.

XapakTepur3oBaTh pPosib XMW B Pa3NNYHbIX chepax AesTeNbHOCTU tojel,
OCHOBHbIEBELLECTBa 1 MaTepuabl, MpYMeHsieMble B XXN3HN COBPEMEHHOIo
yesoBeka.




CcoCTaB U XUMUYeckoe CTpoeHwe. Knaccupukayms

opraHndeckx BeLecrs. MoHsITME 0 Bronornyeckmn
Ba>XHbIX

BellecTBax: Xunpax, 6enkax, yrneeBogax — U UX ponn
B

XKN3HW YenoBeka. MaTe,DMaﬂbHOE e4uHCTBO
opraHvdecknx

78




Y HEOPraHN4eckux COegnNHeHM.

MpUPOAHbIE NCTOUHWKM YT NEBOAOPOLOB (Yrosib,
NPVPOAHbIV ras, HedTb), NPOAYKTbI UX NepepaboTKu, nNx
POJb B 6bITY Y MPOMBILLIEHHOCTL.

Pa3pen 4. O6061uieHre MaTepuana 1o Kypcy «Heopranuueckast xumusi» (4 4)

Tema 10. Xumus u
oKpy>Karoljasicpea, 1u

HoBble MaTepuanbl 1 TexHosnornu. Bewectea u
MaTepuasbl B MOBCEAHEBHOM XNU3HW YenoBeka.
Xnmua nsgoposbe. besonacHoe ncnonb3oBaHme
BELLEeCTB

N XMMUYECKUX peakLnii B BbITy.

OCHOBBI 3KOIOTNYECKOM FPaMOTHOCTU.
XnmunyeckoesarpsisHeHMe OKpyXKatoLLein cpeabl
(NpesenbHO JoMNyCTUMast KOHLeHTpauus
Bewects — MAK).

Ponb XMuu B peLLeHnm 3K0I0r4eckmnx npobaem

O606LeHme maTeprana
nokypcy
«HeopraHnyeckas
XNMUA», 34

0606LLeHNe 1 CUCTeMaTM3aLMs Mo Kypcy
«HeopraHuyeckas Xumus»

XapakTepu3oBaTb PO/b XMMWUW B Pa3NYHbIX Chepax AesTeIbHOCTY tojein,
OCHOBHbleBeLLleCTBa 1 MaTepualibl, MIPYMeHsAeMble B XXN3HN COBPEMEHHOTO
yenoBeka.

. O6BACHATL YC10BMA 6€30MaCcHOro NCMO/Ib30BaHWA BELLECTB U XUMUYECKUX peakLni B

6bITYAHaNN3NPOBATb U KPUTNYECKN OLleHMBaTb MHGOPMALMIO O BAVSHUN

NPOMBbILLNEHHOCTN,

CeNbCKOro X03ANCTBa, TPAHCMOPTa U 4. Ha COCTOSIHME OKpYXXatoLLel

cpefbl.YMeTb OKasbiBaTb MepBYO MOMOLLb MPY XUMUYECKMX OXKOrax v

OoTpaB/IeHUAX.

MpUHMMaTbL y4acTne B 06CyXAeHUN MPo6aeM XMMUYECKORN 1 3KONOrMUYeCcKoii
HanpaB/eHHOCTW,BbICKa3blBaTb COGCTBEHHYO MO3MLMIO MO NpobaemMe 1 npegnaratb
BO3MOXHble NyTu eé
peLueHnsic onopo Ha MHGOPMaLMIO N3 y4ebHMKa 1 CNPaBOYHbIe MaTepuansb,
pecypcbiIHTepHeTa

Mpwv paspaboTke paboyeli NporpaMmbl B TEMaTUYECKOM MAAHNUPOBAHUN AOMKHbI 6bITh YUTEHbl BOSMOXHOCTM UCMOb30BaHNUS 371€KTPOHHBIX (LMPPOBbIX)
06pa3oBaTe/ibHbIX PECYPCOB, ABNSAIOLLMXCA yHe6HO-METOANYECKMMIN MaTepuanaMm (MybTUMEANAHbIE MPOrPaMMbl, SN1EKTPOHHbIE YUEBHUKN N 3aJaUYHUNKN,
31IeKTPOHHbIe 6UBANOTEKN, BUPTYanbHble 1abopaTopun, UrPOBbIe MPOrPaMMBl, KOMNEKLUN LdPOBbIX 06pa3oBaTe/ibHbIX PeCYpPCOB), NCMONb3YeMbIMU A5
0byyeHNss N BOCMUTAHUS Pa3NNYHbBIX FPYyNMn Mosiib3oBaTenei, npeacTaBneHHbIMU B 31eKTPOHHOM (LUMGPOBOM) BUAE M peanusyrowmmMmn gngaktnyeckme
BO3MOXHOCTU VKT, cosepkaHme KOTOPbIX COOTBETCTBYET 3aKOHOAATeIbCTBY 06 06pa3oBaHNN.
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